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1 OBIIAS XAPAKTEPUCTHUKA ITIPOT'PAMMBI YYEBHOM JUCITATLIIAHBI

1.1 MecTO IMCUHMIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl

VYyueonas mucuurmaa OOIL 13 «buonorus sBIsSETCS 4acThIO0 00IIE00pa30BaTEIHLHOTO UK
OCHOBHOM oOpa3zoBatenbHOi mporpammbl (manee OOII) B coorBerctBuu ¢ PI'OC CIIO mo
cnemuanbHoctu/npodeccun 43.02.16 Typusm © rocTenpuuMcTBO/ CIEUUATKCT MO TYypHU3MY U

TOCTCIIPUHUMCTBY.

1.2 Heab ¥ muiaHupyemble pe3yJbTaThl 0CBOEHH S JUCUHUIIJIMHBI

[To uToram ocBOEHUs TUCHUILIUHBI, 00yUYaIOIIUECs TOJDKHBI TPOJIEMOHCTPUPOBATH PE3YIbTaThl
00ydeHwus1, cootHecéHHbIe ¢ pesyabraramu ocBoeHus OOII CIIO, npuBeneHHbIe B TaOIUIIE.

Kox xomnerennuu YMmenus 3HaHud
JIPO1 - cdopmupoBanHocTh | Kputnueckoe wmpinuienue npu | [lonumanue ponu O6uonoruu
IpaXklaHCKOH HO3ULIUU | OOCYXJIEHUH OMOJIOTUYECKUX | B KHU3HU oOriecTBa,
oOyuarolerocsi Kak akTUBHOIO U | BOIIPOCOB Oco3HaHMe 3KOJOTMYECKOU
OTBETCTBEHHOTO yieHa | CoOunrojieHre HOpM 0€30I1aCHOTO | OTBETCTBEHHOCTHU
pOCCHIICKOTO 00IIECTBA; MTOBEICHUS

T'oToBHOCTE K COBMECTHOU
NESITEIbHOCTHU

JIP02 - TOTOBHOCTh | HaXOJUTh U aHAIU3UPOBAThH ONMpasiCh  HAa  HayyHbIC
IIPOTUBOCTOSATH UJCOJIOTHM | Hay4HbIE JaHHBIE, OTJINYATh 3HaHMUS, Croco0eH
9KCTpPEMHU3Ma,  HalMOHaiIM3Ma, | ¢akTel oT Mudos. Hanpumep, KPUTHYECKU OLICHUBAaTh
KceHopoOuH, JAUCKpPUMHUHAIUHU | OMOJIOTHS OIIPOBEpraeT UJe, IIPOTUBOpEYAIIINE
[0 COLMAJIBHBIM, PEIUTHO3HBIM, | JDKEHAayYHbIE TEOPUHU O YUCTOTE | OOIIEYETOBEYECKUM
pacoBbIM, HAIlMOHAJIBHBIM | Pachl» WU «OMOJIOTUYECKOM LHEHHOCTSAM,  Takue  Kak
IIPA3HAKAM; HEPABEHCTBE», OCHOBBIBASICH HA 9KCTPEMM3M, HALMOHAIN3M,
TE€HETUKE U aHTPOIIOJIOTUN. KceHopoOus u
JUCKPUMHUHALIMSL.
JIP03 - chopmupoBaHHOCTH | AHaTU3UPOBATH OWOJOTHYECKHE | 3HATH KaK Hay4HbIC
poccuiickon IPaXIaHCKON | IMIPOLECCHI qyepes pU3My | IOCTHJKEHUS  BIUSAIOT Ha
WJEHTUYHOCTH,  NaTpUOTU3Ma, | IeHHocTel. Hanmpumep, IpH | KU3Hb Jroned B Poccun,

YBaXXEHUA K CBOEMY Hapoauy,
YyBCTBa OTBETCTBEHHOCTH
nepen Poxuuoil, ropmoctu 3a
CBOM Kpa#, cBoro PoauHy, cBOM
A3bIK U KYJIbTYpY, MPOILIOE U
HacCTosIIee
MHOTOHAIIMOHAJIBHOTO  Hapoja
Poccun

HU3YUCHUN SKOCHUCTEM 06CY)KI[21TL,
KakKk JCATCIBHOCTD YCIO0BCKa
BJIMACT Ha HOpUpoAYy pPOAHOIO
Kpad, u CBA3bIBATh 9TO C

OTBETCTBEHHOCTHIO nepen
Popunoii. N pa3bupatb
pUMEpPbI MPUPOJO0XPAHHBIX

MIPAaKTHK, KOTOPBIE PEAIU3yIOT B
Poccun, m roBOpUTH O TOPAOCTH
3a JOCTH)KEHMSI CTpaHbl B 3TOU

cdepe.

Kakhe eCTb  IUIIOCBI |
MI/IHyCI)I, u rac 34€Cb MECTO
YYBCTBY  OTBETCTBEHHOCTH
nepen Ponunoi.

JIP04 - IECHHOCTHOE OTHOIICHUE
K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U TPUPOTHOMY
HACJICOUIO, MMaMSATHHKaM,
TpaguuusiM HapoaoB Poccun,
JoCTHKEeHUsAM Poccumn B Hayke,
HCKYCCTBE, CIIOpTE,
TEXHOJIOTHUSIX U TPYJE;

CBa3bIBaTH OHMOJIOTUYECKHE
3HaHUSI C HUCTOPUYECKUMHU U
KYJIbTYPHBIMU (DaKTaMu

Tpaguuuu HapoaoB Poccun,
CBS3aHHBIE C  IPUPOJOM
(HampuMmep, Kak B pa3HbIX
peruonax HCIIOJIb3YIOT
pacTeHusi B J€4€OHBIX WIIH
OBITOBBIX  LIEIAX,  Kakue
HapOJHbBIE MPUMETHI CBSI3aHbI
C CE30HHBIMH HM3MEHEHUSIMU
B YKUBOU MIPUPOJIE).

JIPOS - cdopmMHpPOBaHHOCTH
3I0pOBOTO M 0E30macHOro
o0pa3a KU3HU, OTBETCTBEHHOTO

[IpumensTH Ouosiornuyeckue
3HAHUS U9 NPUHATHS PEIICHHUI B
MOBCEIHEBHON JKHM3HU C IEJIbIO

DKOJIOTHYECKUE ACIEKTEI
3JIOPOBBSI: BIUSHUE
COCTOSIHHSI OKpYKaIoIleH




OTHOLLEHHUS K CBOEMY 3I0POBBIO; | COXPAHEHUS U YKPEILJICHUS CBOETO | CPEeabl Ha OpraHu3M
310pOBbS U 3I0pPOBbS | YEJIOBEKA, IIPUHLIMIIBI
OKPY>KAIOILHUX. IKOJIOTUYECKU Oe3011acHOro
IIOBEJICHUS.
JIP06 - rortoBHOCTH K Tpyay, | BeiaBurate runoressl, | [llonumanue 3HaYUMOCTH
OCO3HaHME LICHHOCTU MacTepCTBa, | INIAHUPOBATh WU BBINOJHATH | OMONOTMM AN pELICHUs
TPYyJOI00Hue; OKCIIEPUMEHTBI,  AHAJIM3UPOBATH | IPAKTUYECKUX 3a]a4

IIOJIYUYCHHBIC JOJaHHBIC MW [O€JIaTb
BBIBOJbI.

JP0O7 - TOTOBHOCTHL K
aKTUBHOM IeSITEIbHOCTU
TEXHOJIOTHYECKOH H
COLIMAJIIHOW HAIIPaBJIECHHOCTH,
CITIOCOOHOCTh ~ MHHUIIMHUPOBATH,
MJIaHUPOBATH u
CaMOCTOSITEILHO  BBITIOJIHSTH
TaKyI0 JIeSITeIbHOCTB;

Ymenne CaMOCTOSITEIIEHO
dbopMynupoBath TpoOdIEMy WIH
3ajauy, CBSI3aHHYIO c
OMOJIOTUYECKUMH  TIPOLIECCaMH,
ONpeNeNATh NeMu U 3aJaud
MIPOEKTa, COCTaBIISATh TUIaH
JICUCTBUH, PacIpeesiiTh PECYPChI
U BpeMsl.

cucreMa 3HaHUI 0
OMOJIOTUYECKUX TEOPHSIX,
YUCHMSIX, 3aKOHax,
3aKOHOMEPHOCTSIX,

TUNoTe3ax, HpaBUiIax, HX
poru B (popmupoBaHUU

€CTECTBECHHO-HAYYHOU
KApTHUHBI MUDA;

JIP08 - unTepec K pa3iMuHbIM

YMeHue MNPUMCHATH IMOJTYYCHHBIC

3HAHUM O MecTe H poJiin

chepam mpodeccruoHaTbHON 3HAHUS TUTSt OOBsICHEHHS | OMOJIOTHH B cucTeme

JIeSITENIbHOCTH; OMOJOTMYECKHX  TPOIECCOB U | €CTECTBEHHBIX  HAyK, B
SIBJICHUH, TUTSt IPUHSATHS | GOPMUPOBAHUU
MPAaKTUYECKUX penieHui B | COBPEMEHHOU €CTECTBEHHO-
IIOBCEJTHEBHON JKM3HU C LEJIbIO | HAYYHOM KapTHHBI MHpA, B
obecrniedeHus 0€30MacHOCTH | MO3HAHUU 3aKOHOB MPHUPOJIbI
CBOETO 3JIOPOBbSI M 3JIOPOBBS | ©  PEHICHUU  COIHMAIBHO-
OKPY’KaIOIINX JIOJIEH, | STUYECKHUX, SKOHOMHUYECKHX,
coOo/IeHnst  3JJ0pOBOTO  00pas3a | SKOJIOTHUECKUX npo0iaem
KU3HH, HOPM IPaMOTHOTO | YEJIOBEYECTBA, a TaKXKE B
MOBEJIEHU B OKPYXAIOIIEH | BOMpOcax  palMOHAIBHOTO
MIPUPOJTHOM CpeJie. MPUPOJONOIB30BAHMS.

JIP09 - chopmupoBaHHOCTH | YMeHUHE aHAIM3UPOBATh u | 3HaHue IKOJIOTUYECKOU

MHPOBO33PEHUS, OLICHUBATh Ouooruueckue | KyiabTyphl U OCO3HaHUE

COOTBETCTBYIOIIETO SIBJICHUSI C TOYKHU 3peHHUst | CBOE OTBETCTBEHHOCTH 3a

COBPEMEHHOMY YPOBHIO | COBPEMEHHBIX HAy4YHBIX ITaHHBIX, | OyayIiee MiIaHeThl.

pa3BUTHUSA HayKu U | yYUTHIBAS COIMATHHBIN u

00IIeCTBeHHON MPAKTUKH, | KyJIbTYPHBIM KOHTEKCT.

OCHOBaHHOTO Ha Jiasore

KYJBTYD, CIOCOOCTBYIOIIETO

OCO3HAaHWIO CBOETO MeECTa B

MOJIMKYJIbTYPHOM MHPE;

JIP10 - comepuieHcTBOBaHue | Mcmonb3oBaTth  Ouosornyeckue | 3HaHHE KIIIOUEBBIX TEOPUH U

S3BIKOBOH W YHUTATEIhCKOM | 3HAHUS N7 OOBSICHEHUS SIBICHUM, | TUIOTE3: ABOJIFOLIMOHHOM

KYJIbTYpbI KaK CpeICTBa | JOKa3aTelbCTBA pPOJCTBA | TEOPHH, 3aKOHOB

B3aUMOJICUCTBUS MEXJy | OpraHU3MOB, 000CHOBaHUS | HACJIEICTBEHHOCTH,

JIOJIbMU U TTIO3HAHUS MUDA; 9KOJIOTUYECKUX HOPM. MIPUHITATIOB paboThI

OMOTEXHOJIOTHIA.

JIP11 - oco3nanue neHHoctH | Kputmuecku OIICHUBATh | 3HAHUE O MECT€ U POJIH

Hay4YHOU NEeSATEIbHOCTH, | JOCTOBEPHOCTD HUCTOYHUKOB, | OMOJIOTHH B cucreme

TOTOBHOCTH OCYHIECTBJIATh | OTJAMYAaTh HAy4YHbIE JAHHBIE OT | HAYYHOIO 3HaHUA, B

MPOEKTHYIO U | IICEeBAOHAYYHBIX, rpaMOTHO | (hOpMHUPOBAHUH

HCCIIE0BATEIBCKYIO HCIIOJIb30BaTh  OMOJIOTMYECKYIO | COBPEMEHHOW €CTECTBEHHO-

JeATEeTbHOCTh UHANBUAYATbHO U | TEPMUHOJIOTHIO HAay4YHOM KapTUHBI MHpa U

B IpyMIIE;

HAyYHOTO MHUPOBO33PEHUS

JIP12-chopmupoBaHHOCTH
9KOJIOTHYECKOM KYJIBTYPHI,

IIpuMeHATH IOJTyYEHHBIE 3HAHUSA
JUIL  TPUHATUSA ~ NPAKTHYECKHUX

CdopMupoBaHHOCTD 3HAHMIA
0o poau  Ouwonorud B




MOHUMAaHUE BIIASIHUS
COLIMATIbLHO-3KOHOMHYECKUX

IIPOLIECCOB Ha COCTOSIHUE
NPUPOAHOM M COUMAJIbHOU

Cpcabl, OCO3HAHUC r1100aJIbHOTO

pPELIEHUI B MOBCEIHEBHOW KU3HU
c IETIBIO obecrieueHus
0€30IaCHOCTH CBOETO 3/I0POBbS H
3JI0POBBS OKPYKAaIOIINX,
COOJIFOJICHUST HOPM TPaMOTHOTO

dbopmupoBaHUU

COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa, O
BKJIAJIC YYEHBIX, 0
B3aUMOCBSI3M OPTaHU3MOB U

xapakrepa 9KOJIOTMYECKUX | MIOBEJEHUS B MPUPO/IE. cpenpl, 00 aHTPONOTEHHOM
npo0iieM; BO3JICHCTBUH HA SKOCUCTEMBbI
JIP13 - miaHupoBaHue U | AHAIM3UPOBATH u | CoBpeMEHHBIX
OCYIIECTBIICHUE JICUCTBHI B | OIEHUBATh KOHKPETHBIC CHUTYAI[MH | OMOJIOTHYECKHX u
OKpYyXarollle cpele Ha OCHOBe | (Hampumep, BbIOOp  crocoba | OMOTEXHOIOTHYECKUX
3HaHMS  LEeJe  yCTOWYMBOIO | YTWJIM3alMH OTXOJOB C TOYKH | METOJIOB, KOTOpbIE
pa3BUTHSA YEIIOBEUECTBA; 3peHuss ero  OMOJOTHYECKOro | IOMOTaloT peuiarb
BO3JICHCTBUS) 3KOJIOTUYECKHUE 3aJIauu:
yCTONYHMBOE 3emiiezienue,
OmopeMenuanus, CO3JaHUE
9KOMapKUPOBOK, COXpaHEHHE
pPEIKUX BUJIOB.
JIP 14 - ymenue | [IpumeHsTH TEOPETUYECKHE | O 3aKOHOMEPHOCTSIX
MIPOTHO3UPOBATH 3HAHUS Ha | HaCJIEZICTBEHHOCTHU u
HEeOIaronpusITHbIE npaktuke. Mcnonp3oBaTh W3MEHUYUBOCTH, JBOIIOLIUHY,
9KOJIOTMUYECKHE HOCJIEICTBUSL | IOHUMaHUE OMOJIOTMYECKHUX | YCTOMYHUBOCTH SKOCUCTEM;
OpeIpUHUMAEeMbIX  JIEHCTBHUI, | mpolreccoB (KPyroBOpPOT BEWIECTB, | O BHJAAX aHTPONOTEHHOIO
npeaoTBpaliaTh ux; LMY TUTaHUS, CAMOPETYJSAIUs | BO3ACHCTBUA  (3arps3HEHHE,
IKOCHCTEM) TUIS OLICHKH | BBIpYOKa JIECOB,
peanbHBIX CUTYyaLUH. ypOaHu3zanus) u 170.¢
MOCJIEICTBUSX;

O NPHUHIMIAX YCTONYMBOTO
pa3BUTUSA U PaLUOHAIBHOIO

IIPUPOJIONOJIB30BAHUSL.

JIP 15 - pacumpenune onsita | Kputnuecku oueHuBath | ['moOanbHbIM Xapakrep

JIEATEIIbHOCTH HKOJIOTUYECKON | OMONOrMuecKyr0 MH(OpPMAILHIO U3 | SKOJIOTMUECKUX  MpoOJeM U

HaIpaBJIEHHOCTH; Pa3IMYHBIX UCTOYHUKOB (BKJIHOYAsl | BIUSIHHE COLIMAJIbHO-
CMU wu HaydyHO-IONYJSPHBIE | SKOHOMMUYECKUX IPOLECCOB
MaTepHalbl), pacro3HaBasi | Ha COCTOSIHUE IIPUPOAHOU U
IICEBJIOHAYYHBIE YTBEPKACHUS COIIMAIBHON CPENBI.

JIP 16 - oBnaneHue HaBbIKAMH | YMEHHUE BUJIETD u | r1yookoe 3HaHUE

y4eOHO-UCCIIeI0BATENbCKOM, (dhopMynupoBaTh npobiieMy, | OMOIOrHYECKUX TEOPHl

IPOEKTHOM M COLMAJBHOM | BBIABUIAThH TUIIOTE3Bl, | (KIETOYHa,

JIESATEIIBHOCTH. IIJIAHUPOBATh u MIPOBOJIMTH | SBOJIOI[MOHHAsA), 3aKOHOB
SKCHEpUMEHTHl Win HalOmronenus, | (Mennens, Moprana) u
aHAJIM3UPOBATh ITOJIy4€HHBIE | 3aKOHOMEPHOCTEN, yYMEHHE
JaHHbIe, JieaTh OOOCHOBaHHBIE | paCKpPbIBATh colepKaHue
BBIBOJIBI. KJTFOUEBBIX MOHSITUH

(romeocras,
HAaCJIEACTBEHHOCTD,
9KOCHCTEMA).

MP602-chopMUpOBaHHOCTH CIIOCOOHOCTh J1aBaTh OMpPENENEHUs | 3HaThb  OCHOBHBIE  IIOHATHSL:

YMEHUS packpbIBaTh [EPCYUCICHHBIM  TECpMHUHAM W | KM3Hb, KJICTKA, TKaHb, Opram,

coaepKkaHue MOHATHIM,; OopraHusMm, BH[I, TIOITYJIALNA,

OCHOBOIIOJIATAFOIIHX YMCHUE PacKpHIBATH ux | Kocucrema, broneHos,

OMOJIOTHYECKMX TEPMHHOB U [COJEpXKaHHE, TO €CTb OOBICHATH Ouocdepa; meraoamsm (0bmen

HOHSTUN CYIIHOCTh, MPHU3HAKH, (QYHKLHUH, BCIIECTE M TperpatiicHue

SHEPTHH), rOMeocTas
p3aMOCB3H, (camoperynsius), oucuHTE3
YMEHHE HMCIIOJIB30BATH | Gora. CTPYKTYpHAs

TEPMUHOJIOTUIO TPU OOBSICHEHUH

opraHu3anus JXHUBBIX CHUCTEM,




OHOJIOTHUECKUX IIPOLIECCOB, | AUCKPETHOCTB,

SIBJICHUM, PEIICHUH 3aJlay, a Takke | CaMOBOCIIPOU3BECHHE

OpY  CO3JAHMM  YCTHBIX  mam | (PETIPOyKINs),

MMCBMEHHBIX  COOOMIeHMI  Ha | HACICICTBCHHOCTD,

OCHOBE 6uomnornyeckoii | 1MEHIHBOCTD, poct 1

Pa3sBUTHUC, YpOBHEBasA

MH(OpMALIHH. OpraHu3aius
MP603-chopmMupoBaHHOCTH PackpsiBathb rUnoTe3bl | 3HaTh OCHOBOIIOJIAr AIOIIHE
YMEHUS packpbIBaTh | IPOMCXOXKAECHUS KU3HU OWONIOrMYEeCKHe  TEOpUH |
coJepKaHue AHanmu3upoBaTb U OICHUBATH | THIIOTC3BL: KJIETOYHOH,
OCHOBOIOJIATraloIINuX pa3IuyYHbIE THUIIOTE3Bl B paMKax XPOMOCOMHOﬁaV MYTAllHOHHOH,
OMOJNIOTMYECKUX  TEOpHH ¥ | ITUX TEOpPHi 9BOJIIOLHOHHOM,
TUIIOTE3! KJICTOYHOM, | M3/marate OCHOBBI 3BOJIIOLMOHHON HpOHCXOXfﬂeHm KHSHI
XPOMOCOMHOM,  MYTallMOHHOH, | TEOpUH Heoseka,
9BOJIFOLIMOHHOM, OOBACHATD KJIOYEBbIE
IOPOUCXOXKACHUS  JKU3HM M | IOJOXKEHHUS] XPOMOCOMHOM TEOPUU
4eJI0BEKa; HacCJIeICTBEHHOCTH
MP604-chopmMupoBaHHOCTH VYMeHue pacKpbIBaTh COAEPKaHUE | 3HATh OMOJIOTHYECKHE 3aKOHBI
YMEHUS pPacKpbIBaTh | OMOJOTHYCCKUX 3aKOHOB uu 3aKOHOMCEPHOCTH (I
OCHOBOIOJIAraIOITIE 3aKOHOMepHOCTel, cBs3ammpix c | Mewnaens, T. Moprana, H. W.
OUOJIOTMYECKHE  3aKOHBl M | HMEHaMH nepeunciennprx | DaBuiosa, - J.Tekkens, @
zakonomepHoctu (. Mengens, | y4éHbIX. Miomnepa, K. bapa)
T. Moprana, H. . Basunosa, | YMeHue NPOBOJUTH aHaJIu3
O.Tekkens, ® Miromnepa, K. | rpanun IIPUMEHUMOCTH 3TUX

bspa), © uUX NOPUMEHUMOCTH K
JKUBBIM CHCTEMaM

3aKOHOB H SaKOHOMepHOCTeﬁ K
KHUBBIM CUCTCMaM.

MP605-nipuobpeTerre  ombITa
MIPUMEHEHUS OCHOBHBIX METOIOB
HAyYHOTO MO3HAHUS,
UCTIONIE3YEMBIX B OHMOJIOTHH:
HAOIIO/IEHUS ¥ OMTMCAHUS JKUBBIX
CHCTEM, MPOLIECCOB U SIBICHUMU;
OpraHM3alil ¥  TPOBEACHUS
OHMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKEHUS TUIIOTE3,
BEISIBJICHHS 3aBUCUMOCTH MEXTY

UCCIIEAYEMbIMU  BEJIMUYMHAMU,
00BsICHEHUS MOJIY4E€HHBIX
pE3yJIBTaTOB u
(bopMyIUpOBaHUS BBIBOJIOB C
MCII0JIb30BaHUEM Hay4HbIX

MTOHSATUM, TEOPUI U 3aKOHOB

BBISIBIIATH MIPUYUHHO-
CIIEICTBEHHBIE CBSI3H;
aKTyalu3upoBaTh MpodieMy U
CTaBUTH LIEJIN UCCIIEI0BAHMS;
HaxOJUTh apryMeHTBI JUIS
JOKa3aTeNbCTBA CBOMX
YTBEPKICHUH;

3a/laBaTh MapaMeTpbl U KpUTEPUH
OLIEHKH pe3yJIbTaTOB;
aHAJIN3UPOBATh JTaHHBbIE,
KPUTHYECKH UX OLEHHMBATh H
MPOTHO3UPOBAaTh HU3MEHEHHSI B
HOBBIX YCIIOBUSIX

3HaTh OCHOBHEIE MCTOABI
HAay4YHOI'O IIO3HAaHUA,
HCIIOJIb3YCMbIX B OuoyIoruu

MP606-chopmMupoBaHHOCTH

YMCHHS BBIJICTISTH
CYIIIECTBEHHBIC MPU3HAKH
BHPYCOB, KJIETOK IMPOKAPHUOT U
DYKApuOT; OIHOKIETOYHBIX U
MHOTOKJIETOYHBIX ~ OpPTraHU3MOB,
BUJIOB, OMOreoIeH030B H
DKOCHUCTEM; 0COOEHHOCTH
MPOIECCOB OOMEHa BEHIECTB U
NPEBPAICHHS SHEPTHH B KIETKE,
dboTocuHTE3a, TUIACTUYECKOTO H
SHEPTEeTUYECKOTO oOMeHa,
XEMOCHHTE3a, MHUTO03a, Meio03a,
OIJIOJJOTBOPEHUSI, Pa3BUTUSI W

BBLIIEJIATD 0COOEHHOCTHA
KIIFOYECBBIX 6I/IOJ'IOFI/ILIeCKI/IX
MPOIIECCOB:

oOMeHa BeIeCTB U MpeBpalleHus
SHEPI'UH B KIETKE;
(dboTocHHTE3a, TUIACTHUYECKOTO U

SHEPTreTUYECKOTO oOMeHa,
XEMOCHHTE3a;

MUTO3a, Melo3a,
OIUIOIOTBOPEHUS, pA3BUTUA U
Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO pa3BUTHUSA
opraHu3ma (OHTOT€HE3a);

OOppOBI 32 CYIIIECTBOBAHHUE,

3HaTh CYILIECTBEHHBIE
NPU3HAKK BHPYCOB,  KJIETOK
MIPOKapPHOT u 9YKapHOT;
OJTHOKJIETOYHBIX u
MHOTOKJICTOYHBIX OpPTaHH3MOB,

BHJIOB, OHOrCOIICHO30B |
JIKOCHUCTEM; 0COOEHHOCTH
IPOIIeCCOB 0OMEHa BEIIECTB U
MIPEBPAICHHUS SHEPTUU B
KJIETKE, dhoTocuHTE3A,
MJIACTHYECKOTrO u
SHEPTETHYECKOTO oOMeHa,

XEMOCHHTE3a, MHTO3a, MEHo03a,
OIUIOIOTBOPCHHMSI, Pa3BUTUSA U
Pa3MHOXKCHUS,




Pa3MHOXKCHUS,
WH/IUBUIYaIbHOTO pa3BUTHSI
opraau3Ma(oHTOreHe3a), 60pbHObI
3a CYIIECTBOBAHUE,
€CTECTBCHHOT'O otOopa,
BU000pa30BaHus,
pUCIOCOOTCHHOCTH
OpPraHu3MOB K cpele OOWTaHHS,
BJIMSIHUS KOMITOHCHTOB
IKOCHCTEM, AHTPOITOTEHHBIX
W3MEHEHUH B 3KOCUCTEMAax
CBOCH MECTHOCTH, KPYroBOpOTa
BCIIICCTB u peBpalieHue
sHepruu B ouochepe

€CTEeCTBEHHOTI'O
BHI000pa30BaHHUS;
MPUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpejie OOuTaHus,

BJIMSAHUSA KOMIIOHEHTOB 3KOCHCTEM
Y aQHTPOIOTEeHHBIX M3MCHCHHH Ha
HHX;

otOopa,

KpyroBOpoTa BEIIICCTB u
MIPEeBPAIICHUS SHEPTUU B
ouocdepe.

UHIUBUIYaTbHOTO  Pa3BUTHUSA
opraHu3Ma(OHTOTeHE3a),

MP607-chopmupoBaHHOCTH
YMEHUS pelaTth OMOIOrn4yecKue
3ajauu, COCTaBJISITh
TeHOTUIINYECKHE CXEMBI
CKpCIIMBaHUA OJId pa3HbIX TUIIOB
HACJICIOBaHUsT ~ IPU3HAKOB Y
OpPraHU3MOB, COCTaBJISTh CXEMBbI
IepeHoca BELIECTB U SHEPrUH B
sKocucTeMax (Lenu MUTaHuf,
IUILEBbIE CETH);

yMeTh TpaUiIeCKu 3alChIBATh H
aHAJIM3UPOBATh CKpEIIMBAHHS,
YUUTBHIBAsl THITBI HACIEIOBAHUS
(IOMUHAHTHBIN/PEIIECCUBHBIN,
CICIICHHBIH C MOJIOM,
B3aMMO/ICHCTBHE ICHOB).

YMeTh COCTaBIATH LIENH IMUTAHUS
u [THILEBLIE CETH, rae
MMOKA3bIBACTCS, KaK »JHEPrus u
BEIIECTBA IMEPEIAIOTCA OT OJHOrO
OpraHmu3Ma K JIpyromy.

3HATh NeHOTUIIMYECKUE CXEMBbI
CKPEIIUBAHUS  JUIS  Pa3HBIX
THIIOB HACIEeIOBAHU
NPU3HAKOB Yy  OPraHu3MOB,
COCTaBJIATH CXEMBI II€peHoca
BCIICCTB M OJHEPrUM B
dKOCHCTeMaX (LENM ITHTaHUs,
MUILEBHIE CETH)

MP608-chopmrpoBaHHOCTH
YMEHUH KPUTUYECKH OICHUBATH
uHpOpMaLHI0  OHOJIOrHYECKOTrO

COJIepKaHus, BKJTIOYAFOIITYIO
NICEBJOHAYYHbIE  3HAHUA U3
Pa3TUYHBIX HUCTOYHUKOB
(cpenctBa MaccoBOH
uH(popMaluuy, Hay4HO-
MOMYJISIPHBIE MaTepHalbl);
UHTEPIPETHPOBATh  ITUYCCKHE
ACTIEKTHI COBpPEMEHHBIX
HCCIENOBaHUI B  OHOJIOTHUH,
MEUIIIHE

YMeHHue BBISABIATH YTBCPIKACHUA,

KOTOpbIE  HE  COOTBETCTBYIOT
YCTaHOBJICHHBIM Hay4HbIM
JAaHHBIM, HO TPETEHIYIOT Ha
HAaY4YHOCTb

Brissiaenne JIOTUYECKHUX
HECTBIKOBOK u MOJAMEHBI
MOHSITHH.

YMeHnue paccMarpuBaTh BOIIPOCHI,
CBsI3aHHBIE c STUYECKHUMH
MOCJICCTBUSIMH Hay4YHBIX
HUCCIIEIOBAaHNN

dopmupoBaHue COOCTBEHHOI

000CHOBAHHOI MO3UIIHH.

3HaThb METOJIBI MoMcKa
Pa3IUYHBIX HCTOYHHUKOB
(cpenctBa MacCOBOM
UHQOpMAIHH, Hay4YHO-
MOMYJISIPHBIC MaTepHUabl);
WHTEPIPETHPOBATh STUYECKHE
aCITeKThI COBPEMECHHBIX
HCCIICIOBAaHNK B OHOJIOTHH,
METUITIHE

2 CTPYKTYPA U COJAEP)KAHWUE YYEBHOM JUCHUILINHBI

2.1 O0bem yyeOHOM AUCHHMILVIMHBI U BUIbI Y4eOHOH padoThl

Bup y4yeoHoii padoThI

O0neM yacoB

O0beM 00pa3oBaTe/IbHON POrpaMMbl Y4eOHOM AUCHUIIIMHBI 78
B TOM YHCIIE:
— TEOpEeTHYeCKoe 00yueHue 38
— TMPaKTHYECKHUE 3aHATHUSI (eCiu npedycMompeHo) 40

— 11a00paTOPHBIC 3AHSITHSI (eCiU nPedyCMOmMPEHO)

— KypcoBas pabota (IpOeKT) (eciu npedycmompeHro)

— caMoCTosITeNIbHas paboTa

— KOHCYJIbTallun

— TMPOMEXKYTOYHAS aTTECTAIUS — Ouh.3auem




2.2 TemaTn4yeckni IJIaH U coJepKaHNe Y4eOHOW TUCHUNINHBI

HaumenoBanue Coaeprxanue yyeOHOro marepuaja 1 popMbl OpraHu3aluu AesiTeJbHOCTH O0bem YpoBens
paszesioB o0yuarommuxcs 4acoB OCBOCHMA
U TeM
1 2 3 4
Pa3nen 1. Kiterka - cTpyKTYpHO-(pYHKIMOHAIBbHAS €ANHULA )KUBOTO 18
Coaep:xaHue yueOHOro MaTepuaJia 2 |JIP 01-16
Jlekuuss Nel. CoBpemeHHBIE OTpaciau OMOJOrHYecKux 3HaHUil. CBs3p OMONIOTUU C APYTUMHU 2 |MP02-MP08
Tema 1.1. Buosiorus HaykaMu: Omoxumwsi, Onodusnka, 6nonuka, reHoreorpadust u ap. Ponp u mecro Guonoruu B
Kak Hayka. O0mas (dhopMUpOBaHUM COBPEMEHHOI Hay4YHOI KapTUHBI MUpA.
XapaKTepUCTHKA YpoBHU opraHuzanuu kKuBoW MaTtepuu. OOmias XapaKTEpUCTHKA >KU3HU, CBOMCTBA IKHUBBIX
JKM3HH. cucreM. XMMUYECKUH COCTaB KIIETOK.
lemoHcTpanuu. buosnoruueckue CUCTEMbl Pa3HOTO YPOBHSA: KJIETKA, OpPraHU3M, MOIMYJSALHUSA,
HKOCHUCTEMa, Ouocdepa Kak npeaMeT u3ydeHus ouosoruu. LlapcTa »KuBol NpUpobl.
Coaep:xanue yueOHOro MmarepuaJia 6 |JIP 01-16
Tema 1.2. Jlexuust Ne2. Knerounas teopust (T.1LBann, llneiinen, P. BupxoB). OcHOBHbIE MONOXKEHUS 2 |MP02-MPO8
CrpykrypHoO- COBPEMEHHOM KJIETOYHOM Teopuu. Tumbl KIETOYHOW OpraHM3aluu: IMPOKAPUOTHYECKUN U
(pyHKIHOHAIBHASA SyKapuoTH4eckui.  OJHOKJIETOUYHBIE M MHOTOKJIETOYHbIE  opraHu3mel.  CrpoeHue
opraHu3zanms MpoKkapuoTHyecKoil kiaeTku. CTpoeHue sykapuoTruueckoi kietku. Heknerounsie popmbl sKU3HU
KJIETOK (Bupychl u O6aktepuodarn). JKu3Hb U HaydHas AEATENbHOCTb MEPBOOTKpbIBaTeNs Bupycos .U

BaHOBCKOTO.

Jemoncrpauuu. [Toprper JI.1. IBanoBckoro. Pucynku: Bupyc Tabaunoi Mo3aukH.
Cxemarnueckoe n3o0paxeHue gara.

[IpuoOpeTeHue onbITa IPUMEHEHUsT ~ TEXHUKH  MHUKPOCKONHMPOBAaHHMS  TPH  BBIIOJHEHUY]
MPAKTUYECKHX padoT.

I[IpakTnueckoe 3ansatue Nel. «CTpoeHue KIeTKH (pacTeHUs, >KUBOTHBIE, TpHObI) U
KJIETOYHBbIE  BKJIIOUYEHHUS  (KpaxMaiu,  KapOTHMHOUABI,  XpoMormulacTel)».  Iloaroroska
MUKpOTpEenapaToB, HaOIIOAEHHE ¢ TOMOIIbI0 MUKPOCKONA, BBISBICHUE Pa3INuuil U3y4aeMbIMU

00beKTaMu, POpPMYITUPOBAaHHE BBIBOJIOB.




IIpakTuyeckoe 3anaTueNe2. BupycHbie u OakTepuaibHble 3a0oieBaHus. OOmume
MIPUHIIAITEI MCIIOJIB30BAHUS JICKAPCTBEHHBIX BemiecTB. OCOOEHHOCTH MPUMEHEHUS
aHTUOMOTUKOB.  [IpencraBieHue  ycTHBIX  COOOIIEHMH €  Mpe3eHTauueid,
MOATOTOBJICHHBIX MO MEPEYHIO0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX MPETOIaBaTeIeM

Tema 1.3. CTpykTypHO-
(pyHkuHoHaNbHBIE PAKTOPHI
HACJIACTBEHHOCTH.

Conep:kanue yueOHOro MaTepuaJia

Jlekumst Ne 3. XpoMocoMHasi Teopust T. Moprana. Kuzup u  Hay4dHas
NesITeIbHOCTh ~ aMEpUKaHCKOro  sMmOpuonora, reHeruka Tomaca  Moprana.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM  Ha0Op  KIETOK, TOMOJIOTUYHBIE U
HErOMOJIOTUYHBIE ~ XPOMOCOMBI,  TAlUIOMAHBIA W JUIUIOUJHBIA  HaOop.

Hyxkneunosbie kucnorsl: JJHK, PHK, HAXOXJEHUE B KIETKE, UX CTPOCHHE W
dbyHkuu. MaTpuyHble TpPOIECChl B KIETKE: peIuIhKamus, OHOCHHTEe3 Oenka,
penapanus. ['eHeTnyecKkuii Koja U €ro CBOMCTBA.

JlemoncTpanuu. ororpapuu cxem cTpoeHus: XxpoMocoM. Tabnuia reHeTHIecKoro
KOJA.

HpaKTI/I‘IeCKOC 3aHATHE Ne3. Pemenue 3aaad Ha OIIPECACIICHUC
[MOCJICAOBATCIIBHOCTU HYKJICOTUA0B, aMHUHOKHUCIIOT B HOPMC U Ha OIIPCACICHUC
MMOCJICAOBATCIIBHOCTU HYKJICOTUAOB, aMHWHOKHUCIOT, B CJIyda€ HU3MCHCHUIA
MMOCJICJOBATCIIBHOCTHU HYKJICOTU OB I[HK

JIP 01-16
MP02-MPO08

Tema 1.4. O0MeH BelecTB u
npeBpalIeHne YHEPTUM B
KJIeTKe.

Conep:xxanue y4eOHOro MarepuaJia

Jlexuust Ned. [TonsTre MeTaboaM3M. ACCUMMIISALMS U AUCCUMUIIALINS - J1BE
CTOpPOHBI MeTaboau3Ma. Turbsl 0OMeHa BEelIeCTB: aBTOTPOPHBINA U FeTepOTPOPHBIH,
a’poOHBIN 1 aHa’poOHBIH. [InacTuyeckuit oOMeH. @OTOCHHTE3. XEMOCHHTE3.

JIP 01-16
MP02-MPO08




JlemoncTpanmuu. Cxema ¢ortocuHTe3a. CXEMbl SHEPreTHYECKOro oOMeHa U
OnocuHTEe3a OeKa.

Copaepxxanue yueOHOro MatepuaJia 4 7P 01-16
- MP02-MPO08
Jleknusaa  NeS. KuerouHeli 1uki, ero mnepuoisl. MWMTO3, €ro Ccraauu | 2
Tema 1.5. )KuzHeHHBIIi  [IpoUCXOJAIIME ITPOLIECChl. buonornyeckoe 3HayeHue MHTO3a. Melo3 1 ero
Uk KiIeTku. craguu. [loBegenne xpomocom B menose. KpoccuHrosep. buosiornyeckuii cMbIca
Muro3. Meiio3. MeHo3a.
JlemoncTpanun. Pucynku: «J/lenenne wietkn», «Cxema wmwuTo3a», «dDa3bl
Meno3a», «Cxema KpOCCUHIOBEpay.
KonTposbnas padora Nel  [«MoJieKy/IsipHbIH YPOBEHb OPTraHU3ALMHU KUBOT'0)» 2 JIP 01-16
MP02-MPOS
Pa3nen 2. Ctpoenne u pyHKIUM OpraHu3zma. 22
Conep:xanue y4eOHOro marepuaJia 2 JIP 01-16
MPO02- MP08
Jlekumsa Ne 6. MHOrokjeToyHble OpraHu3Mbl. B3anMOCBS3b OpraHOB M CUCTEMBI 2
Tema 2.1 OpraHoB B MHOIOKJIETOYHOM oOpraHmsme. l'omeocra3 opraHusmMa M €ro
Crpoenne opranuszma. OJIJIEp’KaHUE B MPOIIECCE KUZHEACSTEIbHOCTH.
JleMmoHcTpanuu. Pucynkn: «B3zanMocssasp OpraHoB pacTeHUi», «Cucrema
OpraHoOB YeJIOBeKa», «bHOXUMHUYECKUI MEXaHU3M MOAJIEpKaHUsl TOME0CTas3ay.
Conep:xxanue y4eOHOro MaTepuasia 2 JIP 01-16
MP02-MPO08
Jlekuust  Ne7. @opMbl pa3MHOXKEHUS OpraHu3MoB. becrnonoe u  mojoBoe 2

Tema 2.2. ®opmbl
Pa3MHOKEeHHs
OpPraHu3MoB.

pasMHOXKeHHE.  Bugpl  OGecmosoro  pasmHoxkeHusa. IlonoBoe — pa3mMHOKeHHE
['amerorenes y >kuBOTHbIX. CrnepMaroreHe3 W ooreHe3. CTpoeHHE MOJIOBBIX
kinetok. OmnonorBopenue. JKu3Hb M HayyHas JI€ATENbHOCTh T'€HETHKA U
bmOpuosnora b. JI.  AcraypoBa. KioHupoBaHue >KMBOTHBIX (TIpOOIEMBI
KJIOHUPOBAHMsI YEIOBEKA).

I[eMOHCTpaIII/II/I. OGpaBOBaHI/IC MOJIOBBIX KJIE€TOK. Buasl 0ECI10JI0r0 U MOJIOBOTO




pasMHOXKeHus. MHuoroo0Opasue opranu3sMoB. OCHOBHBIE ATalbl KIOHUPOBAHUS
PKUBOTHBIX.

Tema 2.3. OurToreunes
pacTeHuii, )KHBOTHBIX U
YeJI0BEKA

Conep:xxanue y4eOHOro MaTrepuasia

JIP 01-16

Jleknusi Ne8. HuauBuayanbHOE pa3BUTHE OpPraHU3MOB. OMOpHOTEHE3 M €ro
craauu. [loctamOpuonaneHblil nepuoa. CTaauu NOCTAIMOPUOHAILHOTO PA3BUTHUS Y|
PKUBOTHBIX U 4YesioBeka. [IpsiMoe u Hempsmoe pa3Butue. buonornueckoe crapeHnue
U CMEpTh.

MP02-MP08

JemoncTpanun. MHanBuayansHoe pa3BUTHE OpraHu3Ma. IMOPHOHAIBHBIN JTar
OHTOTeHe3a. TUIBI MOCTIMOPUOHAIBHOTO Pa3BUTHS OPTaHU3MOB.

[IpakTuyeckoe 3ansitue Ned. OCHOBHBIE CTaIUU SMOPUOHAILHOTO Pa3BUTUA
opranusma. [TocTamOproHanbHOE pa3BUTHE.

Tema 2.4.
3aKoHOMEpHOCTH
HaCJIeI0BAHMS.

Conep:xxanue y4eGHOro MaTrepuasia

JIP 01-16

Jlekuusa Ne9. OCHOBHBIE TOHSTHUS TEHETUKH. 3aKOHOMEPHOCTH 0Opa3oBaHUs
ramer. 3akoHbl . Mennens (MOHOTMOPUIHOE W TOJUTUOPHUIIHOE CKPEIIMBAHHE).
B3anMoaericTBrEe TE€HOB.

MP02-MPO08

I[eMOHCTp allMu. PI/ICYHKI/I o I_[I/ITOJ'IOFI/ILIGCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO
CKpCIIMBAHUA, «Cxema HaCJICa0BaHUsA IIpU3HAaKa B clIyqac HCIIOJIHOT'O
JOMHUHHUPOBAHUS. Cxema HacCJICa0BaHUsA IIPHU3HAKOB npu I[I/IFI/I6pI/II[HOM
CKpCIIMBAHHWH.

HpaKTH‘leCKOC 3anaTue NeS. Pemenue 3ala4 Ha OIPEACIICHUC BCPOATHOCTH
BO3HMKHOBCHHUA HACJICACTBCHHBIX IIPU3HAKOB IIpKU MOHO-, AU-, HOJ'II/IFI/I6pI/I)IHOM,
AHAIU3UPYIOIIICM W HCIIOJIHOM JOMHUHHPOBAHUN CKPCIIHBAHUAX. CocTaBlcHHE
TCHOTUIIMYCCKUX CXEM CerH_[I/IBaHI/If/IL

Tema 2.5. Cuenjiennoe
HacJlel0BaHUe MPU3HAKOB.

Conep:xanue y4eOHOro MarepuaJia

Jlekumst  NelQ. 3akonst T. Moprana. CuemniieHHOe  HaclieOBaHHUE TEHOB,
HapylleHue cieruienus. HacnenoBanue npu3HakoB, CLETJIEHHBIX C [TOJIOM.

JIP 01-16
MP02-MPO8




JlemoncTpanuu. Tabmuma CrenjaeHHoe HacIeI0BaHuUE.

IIpakTnyeckoe 3aHaTHeNe6. PelieHue 3agad Ha OIpEAEICHUE BEPOSTHOCTU
BO3HWKHOBEHHUS HACJIEJICTBEHHBIX IPU3HAKOB IMPH CHEIUICHHOM HAacleIOBaHUU.
CocraBiieHHE FTEeHOTUITMYECKUX CXEM CKPEIIMBAHMUSI.

Tema 2.6.
3aKOHOMEpPHOCTH
U3MEHYHBOCTH.

Conep:kanue yueOHOro MaTepuaJia

JIP 01-16

Jleknuss Nell.lI3mMeHuMBOCTh MpPU3HAKOB. BuUbl M3MEHUYMBOCTH: HACIEICTBEHHAs
W HEHAcJeJACTBCHHas. 3aKOH TOMOJIOTUYECKUX PSIJOB B  HACIEICTBEHHOU
u3meHunBoct (H.W. BaBuioB). MyranuonHas Teopusi HM3MEHUYUBOCTU. Bujbl
MyTalluii M TpUYMHBI BO3HUKHOBeHUs. Kapuorun uenoBeka HacnenctBeHHble
3a00seBaHus 4YelioBeKa. boJjie3HM ¢ HacleICTBEHHOM MpPeaApacionoKEeHHOCTHIO.
3HAYEHUE MEIUIIMHCKOM T€HETUKU B MPEAOTBPAICHUU W JICUCHUU T€HETHYECKHUX
3a00JI¢BaHMI YCIIOBEKA.

P02-MPO8

IIpakTuyeckoe 3ansiTue Ne7. Pemenue 3a1a4 Ha onpeneeHrue TUIIA MYTalluK [IpU
nepejaye HaclIeCTBEHHBIX IPU3HAKOB, COCTaBICHUE TE€HOTHIIMYECKHUX CXEM
CKpEILMBaHMSL.

KonTposbHas padora Ne2

«Ctpoenue 1 GyHKIIMH OPraHU3MA)

Paznen 3. Teopust 3Bo/1I0LHH

Tema 3.1. HcTopus
IBOJIIOLIHOHHOIO YYeHHs.
MukposBoaonus.

Conep:xxanue y4eOHOro MaTepuasia

Jlekuus Nel2.Ilepseie aBomonnonHsle koHuenuuu (K. b. Jlamapka, XK. JL.
brodgdon). DOpomrormonHas Tteopus Y. JlapBuna. CuHTeTHYeckas Teopus
SBOJIIOLMY U €€ OCHOBHBIE MTOJIOKEHNA. MUKPOIBOIIOLHS. [Tonmynanms kak
pIIEMEHTapHas eUHMIA dBOMIOINH. [ eHeTnueckue OCHOBBI DBOJIIOIUH.
DneMeHTapHbIe (PaKkTOphl IBOMIOIUHU. ECTeCTBEHHBIM OTOOp - HAMPaBIISIONIUAN
daxTop sBosoLIMH. Buoobpa3oBaHue Kak pe3yabTaT MUKPOIBOJIOIUH.

JIP 01-16
MP02-MPO08




JemoncTpauuu. Kputepuu Buna. CTpykTypa NOmyJsIsun.

Tema 3.2. Makpo3BOTIOIHSA.
Bo3HUKHOBEHUE U pa3BUTHE
JKM3HM Ha 3emuie.

Conep:kanue yueOHOro MaTepuaJia

JleknmuaNel3.  MakposBomorusi.  DopMbl ¥ OCHOBHBIE  HalpaBJICHUS
makposBomorn  (A.  H. Cesepuos). Ilytm gocTmkeHust OHOJIOTHYECKOTO
nporpecca. CoxpaHeHue OuopaszHooOpasusi Ha 3emse. [umoressl u Teopuu
BO3HUKHOBEHUS XU3HU Ha 3emie. [losBiaeHue NnepBbIX KIETOK M MX 3IBOJIOLHUS.
[IpokapuoTel U 3ykapuoThl. [IpoucxokaeHne MHOTOKJIETOYHBIX OPraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX LIAPCTB 3YKAapHOT. AHAIU3 M OLIEHKA pa3IU4HbIX
CUIIOTE3 MIPOUCXOKACHUS KU3HU.

JIP 01-16
MP02-MP08

Tema 3.3. [Ipoucxo:xaeHue
YyeJI0BeKa - AHTPOIOTeHe3.

Conep:xxanue yueOHOro Marepuasia

Jleknusi  Nel4. Awutpomosnorus - Hayka o denoBeke. (Cucremarnueckoe
MMOJIOKEHHE YejioBeka. CXOACTBO M OTIIMYME YeJIOBEKa C KMBOTHBIMH. OCHOBHEIE
CTaJMU AHTPOIIOTeHEe3a. DBOJIOIMS COBPEMEHHOTO 4YesioBeKa. UeIoBeUecKre pachl
M UX EOUHCTBO. Bpemss U TMyTH pacceleHuss 4YeloBeKa II0 IUIaHeTe.
[Ipucnoco0IeHHOCTh YeTOBEKa K pa3HbIM YCIOBHUSM CPEJIbI.

I[eMOHCTpaIII/II/I. IIepTI:I CXOACTBAa U pasjinvyug UYCIIOBCKa U JKXHUBOTHBLIX. qepTLI
CXOJCTBA YCJIOBCKA U ITPUMATOB.

JIP 01-16
MP02-MPO08

Pa3gen 4. DxoJorus

20

Temad.1.9xon0rnueckune
¢akTopbI U cpeabl XKU3HU.

Conep:xxanue y4eOHOro MaTepuaJia

Jleknuss Ne 15. Cpenbsl oOuTaHMS OpPraHM3MOB: BOJIHAs, Ha3€MHO-BO3/AYILHAs,
MOYBEHHAs, BHYTpUOpraHu3MeHHas. ®OuU3NKO-XMMHUYECKHe OCOOEHHOCTH cpen
oOutanusi opranu3moB [IpucnocoOaeHnss OpraHu3MoOB K JKU3HU B Pa3HBIX cpeax.
[Tonsitue skomormueckoro (akropa. Kiaccuduxanus 3KoJOrHUECKUX (PaKTOPOB.

[IpaBuno muaumyma tO. JInbuxa. 3axon TonepantHoctu B. lllendopaa.

JIP 01-16
MP02-MP08




JleMOHCTpaMU. DKOJIOTHYECKHE (PAKTOPHI U X BIUSHUE HA OPTaHU3MBI.

Tema 4.2. llonyasauus,
C000IIeCTBA, DKOCHCTEMbI

Conep:kanue yueOHOro MaTepuaJia

JIP 01-16
MP02-MPO08

Jlekuma Ne 16. Oxosiornueckas XapakTEepUCTUKAa BUAa U [OMYJISLUH.
JKoJornyeckass HHUIIA BHJA. OKOJOTHYECKUE XapaKTEPUCTUKUA MOIYJISIUH.
CooOmiectBa W 3KOocHCTeMbl. buoneHo3 u ero crpykrypa. CBs3um Mexmy
opraHu3MamMi B OMOILIEHO3€: KOHKYpPEHIHs, CUMONO03, XUIIHUYECTBO, Mapa3uTH3M.
CTpyKTypHBIE KOMIOHEHTBI 3KOCHUCTEMBI: IPOIYLIEHThl, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopoT BemecTB ¥ MOTOK YHEPTUHU B 3KOcHcTeMe. Tpodudeckrne ypoBHH.

IpakTnyeckoe 3ansatue Ne§. Tpoduyeckne nenu u cetn. OCHOBHBIE MMOKA3aTeNN
DKOCUCTEMBI. buomacca W nOpomykuus, OKOJOTMYECKHE NHpPaMUIbl 4YHCEI,
OGromaccel 1 3Hepruu. [IpaBmiio nupaMuibl SHEPTHUH.

IMpakTuueckoe 3ansitue Ne9. Penienue nmpakTHKO-OPHEHTHPOBAHHBIX PacYETHBIX
3aJaHUil 0 TEPEeHOCY BEIIeCTBA M HYHEPTUM B HKOCHUCTEMAX C COCTaBICHHEM
TpoUUECKUX LeNei 1 mupamui OMOMAacChl U SHEPTUH.

JleMoHcTpanuu.  MeXBHJIOBbIE B3aMMOOTHOILICHHSI: KOHKYPEHIIMS, CUMOHO3,
XUIIHUYECTBO, Mapa3uTu3M. [lumessle ienu u cetu B 6Mo1eH03€e. DKOJIOTHYECKHE
nupamMuibl. CXxeMbl SKOCUCTEMBI.

Tema 4.3. buocdepa-
rj00aJbHast
HKOJIOTHYECKAasi CHCTeMa

Conep:xxanue y4eOHOro MaTepuasia

Jlekumsa Nel7.buocdhepa - xuBasg oOosouka 3emnu. PazButue mnpenacrtaBiieHUd O
ouocthepe B Tpynax B. W. Bepnanackoro. O6nactu Ouocdepbl U €€ KOMIIOHEHTHI.
KuBoe BemiectBo Ouocdepbl u ero QpyHKIUU. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocteprl.  OcobeHHoctn  Ouocepsl  Kak  MIOOATBHONH  9KOCHCTEMBI.
JlnHamueckoe paBHOBECHE B Onocepe. KpyroBopoTs! BemiecTs u
OMOoreoXuMHUeCKue  LUKIBL.  [700anmbHbIE  DKOJOTMYECKHE  MPOOIEMbI

COBPEMEHHOCTH.

JIP 01-16
MP02-MPO08




JlemoHcTpanuu. KpyroBopoT BEIIECTB U MPEBPAICHUE SHEPTUU B SKOCHCTEME.
brocdepa.

Tema 4.4. Bnusinue
AHTPONOreHHBIX (ak-
TOPOB Ha Ouocdepy.

Conep:xxanue y4eOHOro MaTrepuasia

Jlexkuus Nel8. AntpororeHHsle Bo3aeHCTBHsS Ha Ouocdepy. 3arps3HeHus: Kak BHIL
AQHTPOIIOT€HHOI'0 BO3JEHCTBUSA. AHTPOIIOTE€HHbIE BO3JEHCTBHS Ha arMocdepy.
BoszneiictBuss Ha rtuapochepy. BoszaeiictBus Ha smrocdepy. AHTPONOreHHBIE
BO3ACHCTBUS Ha OWOTHYECKHE CcOOOLIeCTBA. YTIIyOIEHHO H3Y4aroTCs OTXO[B,
CBSI3aHHBIC C ONPEICIIEHHON POQeCCHei/CIenaTbHOCTHIO.

IMpakTuyeckoe 3anaTueNe 10. «Otxomsl mpomsBoacTBay. B ToM uymcie
npo(eCcCHOHATBPHO-OPUCHTUPOBAHHOE  COJIEPKAHUE  MPAKTUYECKOTO  3aHATHS
[TpakTueckoe 3ansaTue «OTXO0AbI IPOU3BOJCTBA. Ha ocHoBe denepanbHoro
KJIacCU(UKAMOHHOTO KaTajlora OTXOJOB ONPEACIATh KIAcC OMAaCHOCTH OTXOJIOB;
arperaTHO€ COCTOSHME W (U3MYECKyr0 (OpMY OTXOOB, 0O0pa3ymroIuXcs Ha
paboyeM Mecte/ Ha JTamax MPOU3BOJCTBA, CBSA3aHHBIE C  ONPENCIEHHOM
npodeccrelt/crnenualbHOCThIO

JIP 01-16
P02-MPO8

Tema4.5.Binsinue
COLMAJIBHO-
IKOJIOTHYEeCKUX PaKTOPOB
HAa 30POBbe YEJI0OBEKA

Conep:xxanue y4eOHOro MarepuaJia

Jleknuss Ne 19. 3nopoBee m ero cocrapistonipe. DakTopsl, MOIOKUTEIBHO H
OTPHIIATENIbHO, BIIMAIOLIME HAa OpraHu3M 4yenoBeka. [IpoOneMa TEeXHOT€HHBIX
BO3/ICIICTBUI Ha 3I0pPOBbE YEJIOBEKA (3JIEKTPOMATHUTHBIE TOJS, OBITOBAs XUMUS,
U30BITOYHBIE IIYMBI, pajuanus U T. ). AJantanus OpraHu3Ma ueloBeKa K
dakTopam  okpyxaromed  cpenpl.  [IpuHnunel  GopMupoBaHHS  30POBbE
cOeperaromiero nopeneHus. Guznyeckas aKTUBHOCTb M 3/10pOBbe. bruoxuMmuueckue
ACMEKThI PallOHAIBHOTO MUTAHMUSL.

[IpakTuyeckoe 3ansitue Nell. Ha BbIGOp

1. IIpakTHyeckoe 3aHATHE «YMCTBEHHAs pabOTOCIOCOOHOCTHY. OBazieHNe
METOJlaMH  ONpEAETICHUS IOKa3aTesleil  yMCTBEHHOW  paboTOCIIOCOOHOCTH,
OOBSICHEHHE  MOJNyYEHHBIX  pPE3yJIbTaTOB M (HOpMyITHUpOBaHHE  BBIBOJIOB
(MMCHMEHHO) C WCTIOJIb30BaHUEM HAYYHBIX TIOHSTHIA, TEOPUH M 3aKOHOB.

2. IIpakTnyeckoe 3anaTHE. «BrusHre abnoTndeckux (pakTopoB Ha YEIOBEKA

JIP 01-16
MP02-MPO08




(HM3KMEe ¥ BBICOKME TeMmmepaTypbl)». M3ydeHune MeXaHH3MOB aJanTaluu
OpraHu3Ma 4YeJOBeKa K HHM3KMM M BBICOKHM TeMmIepaTypaM U OOBsICHEHHE
[OJTYYEHHbIX  pPEe3yJbTaToB, (OPMYJIUPOBAHUE  BBIBOJOB  (IIMCBMEHHO) C
UCIIOJIb30BAaHUEM HAyUYHBIX TOHSATHHA, TEOPUH W 3aKOHOB € NPOQECCHOHATBHO-
OPHEHTHPOBAaHHBIM  coJepkaHMeM. B Tom  uumcie  mpodeccuoHanbHO-
OPUEHTHPOBAHHOE COJEpKaHUE IIPAKTUYECKOIro 3aHATUA. B kadecTBe TpUITEpOB
CHIDKAIOIIUX  paboTOCHOCOOHOCTh  HCIOJIB30BaTh  YCIOBUS  OCYILECTBIICHUS
npodeCCHOHATIBHON EeSTEIbHOCTH: IIyM, TeMIleparypa, (pu3ndeckas Harpyska u
T.]I.

KonTpoabnas padoraNe 3. |«TeopeTruueckue acneKTbl IKOJOTHI» 2

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COAePKAHUE MPUKJIATHOTO MOIYJIsSI 12

Paszaen 5. Bbuosorus B JKu3HU. 12
Conep:xanue y4eOHOro MarepuaJia 4 JIP 01-16

MP02-MPO0OS

[IpakTuyeckoe 3ansaTue Ne 12. buoTexHOIOrMs Kak Hayka U IMPOU3BOJCTBO.
OcHOBHBIE HaMpaBIEHUS COBPEMEHHON OMOTEXHOIOTHH. MeToIbl OMOTEXHOIOTHH.
OObEKTHI OHMOTEXHOJIOIMH. OTHKA OHOTEXHOJIOTMYECKUX H TI'€HETHYECKUX 2
sKcriepuMeHToB. [IpaBuna noucka U aHanu3a OMOdKOIOTHYECKO MHPOPMAITUH U3
pa3HbIX HCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas, CpeJICTBa MacCOBOM
uH(popmanuu, cetb UHTEpHET u Apyrue.

Tema5.1.bH0TEXHOJIOTHH B o

. I[pakTuyeckoe 3ansaTue Nel3. Keiicel Ha aHanmu3 uHOpPMAIMU O HAYYHBIX

oro. o N
xa MOCTIDKCHHUSIX B OOJACTH TEHETUYECKUX TEXHOJIOTHH, KJIETOYHOM HWHKEHEPHH, 9

MUILEBBIX OMOTEXHOJOrMH. 3amuTa Keiica: MpencTaBleHHe pe3ylbTaToB PELICHUS
KelCOB (BBICTYIIJICHUE C MTPEe3eHTAINel).

B ToM umcie HpO(I)CCCI/IOHaJ'IBHO-OpI/ICHTI/IpOBaHHOC COACPKAaHUEC MNPAKTHYCCKOTIO|
3aHATHA.




JIP 01-16

Conep:kanue yueOHOro MaTepuaJia 2
IIpakTuyeckoe 3ansitueNe 14. Pazputue MpOMBIIIICHHOW OMOTEXHOJIOTHUH U €& MP02-MPO3
[IPUMEHEHHE B JKU3HU 4YE€JIOBEKa, IMOMCK M aHaIW3 MHPOPMALUU U3 pa3iIMyHbIX
Tema 5.2.1. WMCTOYHMKOB (HaydHass W y4yeOHO-Hay4yHas JUTEparypa, CpEeACTBa MacCOBOM
Buorexnosornn s uHpopmauuu, cerb MurtepHer u apyrue). Keiicbl Ha aHanu3 uHpopmanuu o 2
TTPOMBIHLICHHOCTH pPa3BUTHHM MPOMBIIUICHHONH OuoTexHonoruu (mo rpymmam). 3ammra  Kekca:
[IpencraBneHue pe3ynbTaToOB peLICHUs KeHCOB (BBICTYIJICHHUE C NIpe3eHTaLueil)
OcHoBHOE coiep:kaHue YUeOHOr0 MaTepuaJia 2 JIP 01-16
IIpakTnueckoe 3ansitueNe 15. DTHuUecKkue acleKThl pa3BUTHUS OMOTEXHOJOTUH U MP02-MPO8
[IPUMEHEHHE MX B JKM3HU YeJIOBEeKa, MOMCK M aHajau3 MH(POpMALMU U3 Pa3JIMYHbIX
Tema 5.2.2. UCTOYHUKOB (HayyHas M YydyeOHO-HAy4Has JHUTepaTrypa, CpeAcTBa MacCOBOMH
Compa,Ho->THIECKHE unpopmanuu, cetb MutepHer u apyrue). Keiicel Ha aHanu3 uHpopmamuu 00 5
ACHEKTRI . STUYECKHMX acleKTax pa3BUTUS OuoTexHosorui (mo rpynmnam) 3amura Kekca:
OnoTexHon0rMi [IpencraBieHue pe3ynbTaToOB pellleHHs KeHCOoB (BBICTYIJICHHUE C Npe3eHTanueil)
Conep:xanue y4eOHOro MarepuaJia 4 JIP 01-16
MP02-MPO08
IIpakTnuyeckoe 3ansiTHeNel6. Pa3ButHe OHOTEXHOJNOTHMH ¢ NpPUMEHEHHEM
TEXHUUECKUX cucteM (OuomHKeHepusi, OuomHpopmaruka, OHWOHMKA) U HUX
Tema5.2.3.buorexunoso- NpUMEHEHHE B JKU3HU 4YEJIOBEKa, MOUCK M aHalIW3 HMH(OpManmuu M3 pazIUuHBIX 9
MU M TEeXHHYECKUe WCTOYHMKOB (Hay4yHass © ydeOHO-Hay4yHas JHTEepaTrypa, CpeICcTBa MacCOBOM
CHCTEMBI. uHpopmauuu, cetb MHTepHer u npyrue). Keiicel Ha aHanu3 uHpopmauuu o0
ITUYECKUX ACTEKTaX pa3BUTUsI OMOTEXHOIOTHI (IO TpyIIam)
IIpakTnyeckoe 3ansitueNel7. 3amura keiica: [Ipencrasienne pe3ynbTaToB 2
pelieHus KecoB (BBICTYIIEHUE C TPE3EHTAINEH )
IIpome:xxyTouHasi aTTecTanus
Bcero 78




3 YCJIOBUSA PEAJIM3ZALIUU ITPOT'PAMMBI YYEBHOTI'O IPE/IMETA

3.1 Marepua/jibHO-TeXHMYeCKoe ofecneyeHmne

JUig peanu3anuu NporpaMMbl y4eOHOro IpeaMeTa MpeayCMOTPEHO HAIMYHUE CIIETYIOIINX
CHeIHaIbHBIX TOMEIECHHI:
Kabunet Ouonoruu
OcHoBHOe oOopynoBanue: Jlocka moakaTHas; MyJabTUMEIUUHBIA KOMIUIEKT (mpoektop Casio
XJ-V2, skpan Lumien Eco Picture); [laptel yuennueckue napoitHble; CTON mpernonaBaTens;
Crynb4.
[Tporpammuoe obecneuenue: 1. Microsoft Windows 7 Professional. 2. Microsoft Office ProPlus
2010 Russian Acdmc. 3. Google Chrome. 4. Adobe Acrobat Reader. 5. Adobe Flash Player.

3.2 NUudopmanuoHHoe o0ecniedeHUe peaaTu3alu NporpaMmbl

Jnst  peanuzanmu  mporpaMMbl  yueOHOTro mipenmera OuOmmoreunwslii goun BBIY
YKOMIUICKTOBAH IEYaTHBIMU U 3JICKTPOHHBIMU U3JaHUSIMHU.

OOyuaromuecss W3 YWCIA WHBAIMUIOB M JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI OOECIICUCHBI MEYaTHBIMUA U (WJIM) DJIEKTPOHHBIMH O0pa3oBaTEIbHBIMU pECypcamMH B
dbopMax, amanTHPOBAHHBIX K OTPAHUYCHUSIM HX 37]0POBBSI.

OcHoBHas 1uTEpaTYpa

1. Tlaceunuk B.B., Kamenckuii A. A., Py6énos A. M., llIsenos I'. I'., T'amontok 3. T.
buonorus: yuebnuk 11 kmacca (6a30Bblii ypoBeHb). - MockBa: M3narensctBo «IIpocsemienuey,
2026.

2. TepemoB A. B., IlerpocoBa P. A. buonorus. buonornueckue CUCTEMBI U TPOLECCHI:
yuebHuk 11 knacc. ba3oBblil u yriyOnenHsiii ypoBau. - MockBa: M3natensctBo «BJIAJIOC,
2026.

3. Jlamuukas, T. B. buomorus. Tectei : yuyeOHoe mocoOue IS  CPEOHETO
npodeccuonanbHoro oopasosanus / T. B. Jlamuikas. — Mocksa : M3marensctBo FOpaiit, 2026.
— 40 c. — (IlpodeccuonanpHoe obpasoBanue). — URL : https://urait.ru/bcode/519715

4. buonorus. ba3osblil u yriay6nenssiil ypoBau: 10—11 kmaccel : ydeOHUK U1 CPETHETO
obiero obpaszosanus / B. H. fpeirun [u ap.] ; moa obmieit penakiueii B. H. Spbiruna. — 2-¢
u311., mepepad. u pomn. — Mocksa : U3natensctBo FOpaiit, 2026. — 380c.—
(O6meoOpa3zoBaTenbHblid 1UKI). — TekeT © anekTpoHHBINH // OOpa3oBarenbHas miaThopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/530646

5. buonorus: ydeOHUK M NPAaKTUKYM Ul CpEAHEro NpodeccuoHanbHOro oopasosanus / B.
H. SAperun [u ap.] ; mon penakuueit B. H. fApeiruna. — 2-e u3n. — Mocksa : MzgatenscTBo
KOpaiit, 2026. — 378 c. — Tekcr : snektponnbiii // ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450740

JlonmosiHUTeIbHAS JIMTEpaTypa

1. bemses J.K., e I, M., Ky3nernosa JI.H. u ap. buonorus (6a30Bblil ypoBeHB).
10 kmacc. - M., 2026.

2. Konecnukor, C.1. O6mas Ouomnorus : ydeObHoe mocoome / KomecaukoB C.M. —
Mocksa : KnoPyc, 2026. — 287 c. — Texkct: anexrponnsiii / 3bC BOOK [caiit]. — URL:
https://book.ru/book/932113 (nata oopamenus: 05.10.2020).

3. Konecuukos, C.1. buonorus: nmocodue-penerutop: yuedbnoe nocodbue / KonecHukon
C.1. — Mocksa: KnoPyc, 2026. — 537 ¢. — Tekct: anekrponnsiii / 9bC BOOK | caitt].C1<1.:
https://book.ru/book/938037 (nata oopamienus: 05.09.2026). — TeKcT : 3MEKTPOHHBIH.

DJIeKTPOHHBIE pecypchbl

www. sbio. info (Bcst 6uonorus. CoBpeMeHHas OMOJIOTHS, CTaThbH, HOBOCTH, OHOIMOTEKA).
www. window. edu. ru (Exunoe okHO mocTyma K oOpa3oBaTeiabHBIM pecypcam MHTepHeTa 1Mo


https://urait.ru/bcode/519715
https://urait.ru/bcode/530646
https://urait.ru/bcode/450740
https://book.ru/book/932113
https://book.ru/book/938037

ouosorun).

www.5ballov. ru/test (Tect mis aOUTYpHEHTOB IO BCEMY IKOJIBHOMY KypCy OHOIOTHH).

www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKaIIMOHHBIE BUKTOPHHBI 110 OHOJIOTHH —
JKOJIOTUH Ha cepBepe BOPOHEKCKOTO YHUBEPCUTETA).

www.biology.ru (bromorus 8 OtkpeiTom Kosuiemke. CallT COAePKUT SJICKTPOHHBIH yU4COHUK I10
ouosorun, On-line TecThl).

www.informika.ru (3nekTpoHHbIi y4eOHUK, OOJIBIION CIIUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru  (buosoruveckass KapTHHAa MHUpa. Pas3gen  KOMITBIOTEPHOTO — yueOHHKa,
pa3paboTaHHOrO B MOCKOBCKOM IrOCY/IapCTBEHHOM OTKPBITOM YHUBEPCHTETE).

www. nature. ok. ru (Peakue u mcye3arolye XHUBOTHbIE POCCHH — MPOEKT DKOJOTHYECKOTO
uentpa MI'Y um. M. B. JlomoHOCOBa).

www. kozlenkoa. narod. ru (J]yst Tex, KTO y4UTCS CaM M YYUT APYTHX; OYHO M JUCTAHI[HOHHO,
OMOJIOTHH, XMMUH, IPYTUM TIPEIMETaM).

www. schoolcity. by (buosorust B Bompocax u OTBETax).

www. bril2002. narod. ru (buosorust 1uist mkoabHUKOB. KpaTkasi, KOMITaKTHAsI, HO IOCTATOYHO
nonpoOHass uHbopMmanus mo paszmenam: «OOmas Ouosorusi», «boTaHukay, «30010THS,
«YenoBek»)

4 KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHUsA
OBIMEOBPA3OBATEJIBHOI'O ITPEJMETA
Kontposib M oOlEHKa CHOPMUPOBAHHOCTH JIMYHOCTHBIX, METANpPEAMETHBIX U MPEAMETHBIX
PE3YJIBTaTOB OCYILECTBIISIOTCS B COOTBETCTBUU CO CIEAYIOIMMU IIOKa3aTEISAMHU:

Pe3yabTarsl OcHOBHBIE IOKa3aTe/IM OLIEHKHU pe3yJibTaTa
o0yuyeHuUst (no xasicoomy pe3yibmamy, Ha KaKkoM 3aHAMUU NPOGEPAEMCL U Yem
npoeepsiemcsi)
Tema OuenovHoe cpeacTBo
JInuHOCTHBIE
JIPO1 Paznmenl. Tema 1.2 Y cTHBIN onpoc, cobeceioBaHNe
Paznmen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.5 BrinosHeHue TpakTHUeCKOH paboThl
PerieHne KOHTPOIBbHOM paboThI
JIP0O2 Paznmenl. Tema 1.2 Y cTHBIN onpoc, cobeceloBaHUE
Pasgen 4. Tema 4.5 TectupoBanue
Paznen 5. Tema 5.2.1 BrInonHeHue NpakTH4ecKoil paboThl
Pemienrie KOHTPOJIBLHON PabOTHI
JIPO3 Pazmen 1. Tema 1.2 Y cTHBIHM onpoc, cobeceioBaHNe
Paznen 2. Tema 2.2, 2.6 TectupoBanue
Paznen 3. Tema 3.2 BrInonHeHue NpakTH4ecKoil paboThl
Penenrie KOHTPOJILHON PabOTHI
JIPO4 Pasgen 1. Tema 1.2 Y cTHBIN ompoc, cobeceioBaHme
Paznen 2. Tema 2.6 TecTupoBanue
BrinosHeHUe MpakTHYeCKOr paboThI
PerieHne KOHTPOJILHON pabOThHI



http://www.biology.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/

JIPOS Pasgen 1. Tema 1.2 Y cTHBII onpoc, co0ecefoBaHne
Paznmen 5. Tema 5.2.2 TectupoBanue
Beinonnenue npakTH4ecKoi paboTs
Pemenre KOHTPOJILHON PaOOTHI
JIP06 Pasnen 5. Tema 5.2.1 YV CTHEBI orpoc, cobecenoBanue
TectupoBanue
JIPO7 Pasnen 1. Tema 1.2 YcTHBIH onpoc, cobeceoBaHne
TectupoBanue
BrlmotHeHUE TpaKTUYECKON pabOoThI
Perienne KOHTPOJIbHOM PabOTHI
JIPO8 Pasgen 1. Tema 1.2 YcTHBIH onpoc, cobeceroBaHne
Pasnen 2. Tema 2.3, 2.6 TectupoBanue
Paznen 4. Tema 4.4 BrlmotHeHHE TPaKTHYECKON pabOThI
Perrenne KOHTPOIBHOM PabOTHI
JIPO9 Paznen 1. Tema 1.3 Y cTHBIN onpoc, codeceioBaHne
Paszgen 2. Tema 2.1, 2.3, 2.5, TectupoBanue
2.6 BrimonHeHue npakTHIecKoi paboTs
Paznen 3. Tema 3.1, 3.2, 3.3 Pemenne KOHTPOJILHON PabOTHI
Pasmen 4. Tema 4.1, 4.2, 4.3
JIP10 Pasmen 1. Tema 1.1, 1.2 Y cTHBIN onpoc, cobece1oBaHme
Paszgen 2. Tema 2.1, 2.2, 2.3, TectupoBanue
24,25,26 BrimonHeHne mpakTHIecKoi paboTh
Pasznen 3. Tema 3.1, 3.3 Pemenre KOHTPOJILHON PabOTHI
Pasnen 4. Tema 4.2
Paznen 5. Tema 2.1
JIP11 Pasmen 1. Tema 1.1, 1.2, 1.3, Y cTHBIN onpoc, cobece1oBaHme
14,15 TectupoBanue
Pasgen 2. Tema 2.2, 2.4, 2.6 BrimontHeHME TpaKTHYECKON paboThI
Paznen 3. Tema 3.2, 3.3 Perienue KOHTPOJIBHON PabOTHI
Pasgen 4. Tema 4.2, 4.5
Pasmen 5. Tema 5.1, 5.2.3
JIP12 Pasgen 4. Tema 4.1, 4.2, 4.3, YcTHBIN onpoc, cobeceioBaHme
4.5 TectupoBanue
BrimonHeHne npakTHUecKoi paboTsl
Pemenrie KOHTPOILHON PabOTHI
JIP13 Pasnen 4. Tema 4.1,4.4,45 YcTHbIH onpoc, cobecemoBanme
Paznen 5. Tema 5.2.2 TectupoBanue
BrinonHeHne npakTuueckoi padboTsl
Perienne KOHTPOJIbHOM paboOTHI
JIP14 Pasnen 4. Tema 4.2, 4.3, 4.4, YcTHbI# onpoc, cobecemoBanme
4.5 TectupoBanue
BrimonHeHne npakTHieckoi padboTsl
JIP15 Pasnen 4. Tema 4.1, 4.3 VY CTHBIN orpoc, cobecenoBanue
TectupoBanue
JIP16 Paznen 1. Tema 1.5 Y CTHBIN orpoc, cobecenoBaHne

Pemenne KOHTPOJIbHOM pabOTHI

MertanpeaMeTHble




MPO1 Pasgen 1. Tema 1.2 Y cTHBIM onpoc, cobeceoBaHne
Pazgen 2. Tema 2.2, 2.3, 2.4, TectupoBanue
2.5 BrinonHeHue npakTHIecKoi paboTh
Paznen 3. Tema 3.1, 3.3 Pemenrie KOHTPOJILHON PabOTHI
Paznen 4. Tema 4.4
Paznen 5. Tema 5.2.2
MP02 Pazmen 1. Tema 1.2 Y cTHBIM onpoc, cobeceroBaHne
Pasgen 2. Tema 2.3, 2.4 TectupoBanue
Paznen 3. Tema 3.1, 3.3 BrlmmotHeHUE TPaKTUYECKON paboThI
Paznen 4. Tema 4.3, 4.4, 4.5 Perienne KOHTPOJIbHOM PabOTHI
Paznen 5. Tema 5.2.3
MPO3 Pasgen 2. Tema 2.3, 2.5 Y cTHBIN onpoc, cobeceroBaHne
Pa3zgen 3. Tema 3.1, 3.2, 3.3 TectupoBanue
Pasznen 4. Tema 4.3, 4.4 BrlmmotHeHUE TPaKTHYECKON pabOThI
Paznen 5. Tema 5.1, 5.2.1 Perienne KOHTPOJIbHOM PabOTHI
MP04 Pasnen 2. Tema 2.1, 2.2, 2.4, YcTHBIHN onpoc, cobeceroBaHne
2.6 TectupoBanue
Paznen 3. Tema 3.1, 3.3 BeInosiHeHHE TPAKTHYECKON padoThI
Paznen 4. Tema 4.1, 4.2 Perrenne KOHTPOJIBHOM PabOTHI
Pasmen 5. Tema 5.1, 5.2.1,
522,523
MPO5 Pazmen 1. Tema 1.3 YcTHBIN onpoc, cobeceroBaHne
Pasngen 2. Tema 2.1, 2.2, 2.5 TectupoBanue
Paznen 3. Tema 3.2 BrlmmotHeHUE TPaKTHYECKON pabOThI
Paznen 4. Tema 4.1, 4.2, 4.3 Pemenrie KOHTPOIBHON PabOTHI
Pasgen 5. Tema 5.1, 5.2.2,
5.2.3
MPO06 Pasngen 1. Tema 1.2, 1.3 Y cTHBIN onpoc, cobeceioBaHme
Paznen 2. Tema 2.2 TectupoBanue
Paznen 4. Tema 4.2 BrinonHeHne IpakTHUecKoi paboThl
PerieHne KOHTPOJIbHOM paboThI
MPO7 Paznen 2. Tema 2.2 YcTHBIN ompoc, cobecenoBaHme
MPO8 Pasmen 1. Tema 1.1, 1.3, 1.4, Y cTHBIN ompoc, cobeceIoBaHme
15 TectupoBanue
Pazgen 2. Tema 2.6 BrInmonHeHNe TPakTHUECKOH paboTh
Pasnmen 5. Tema 5.1, 5.2.1, Pemenre KOHTPOJILHON PaOOTHI
522
[IpeameTHbIE
I1P601 Paznen 2. Tema 2.2|Y cTHBIN onpoc, coOece10BaHme
Paznen 4. Tema 4.4, 4.5TectupoBanue
Pasmen 5. Tema 5.1, 5.2.1, BrlimmotHeHUE TPaKTUYECKON pabOThI
5.2.2 Perienne KOHTPOJIbHOM paboOTHI
I1P602 Pasgen 1. Tema 1.2 Y cTHBIM onpoc, cobeceoBaHne
Paznen 2. Tema 2.4 TectupoBaHue
BrInonHeHne TpakTHUecKo padoThl
Perienne KOHTPOJIbHOM pabOTHI
[1P603 Pasnen 1. Tema 1.2, 1.3 Y cTHBIM onpoc, cobeceroBaHne
Paznen 2. Tema 2.1, 2.2, 2.6 TectupoBanue
Paznen 3. Tema 3.1, 3.3 BeInosTHeHUE TPAKTHYECKOH padoThI
Perienne KOHTPOJIbHOM pabOTHI
[1P604 Pazgen 1. Tema 1.3 'Y cTHBII onpoc, co0eceioBaHne
Paznen 2. Tema 2.4, 2.5 TectupoBanue

BeinonHeHne npakTH4ecKoi paboTs

Pemenre KOHTPOJIILHON PabOTHI




[1P605 Pazmen 2. Tema 2.1, 2.2, 2.6|YcTHbII onpoc, coOece1oBaHne
Paznen 3. Tema 3.1, 3.2, 3.3TecrupoBanue
Pasnen 4. Tema 4.1, 4.3, 4.5BbnonHeHne MPakTHUECKON PabOTHI
Paznen 5. Tema 5.1, 5.2.3 Perienne KOHTPOJIbHOM PabOTHI
I1P606 Pasnen 1. Tema 1.2 Y cTHBIN onpoc, cobeceoBaHne
Pasnen 4. Tema 4.3, 4.4 TectupoBanue
Paznen 5. Tema BeinonHenne npakTi4eckoi paboTsl
I[1P607 Pazgen 1. Tema 1.3 'Y cTHBII onpoc, co0eceoBaHne
Pazgen 2. Tema 2.3, 2.4, 2.6 TecTtupoBanue
Paznen 3. Tema 3.2 Beinonnene npakTH4eckoi paboTh
Pasnen 4. Tema 4.5
[1P608& Pasgen 1. Tema 1.1, 1.5 'Y cTHBII onpoc, co0eceoBaHne
Pasgen 2. Tema 2.4, 2.5 TectupoBanue
Paznen 4. Tema 4.2 BeImonHeHue MpakTHIeCKO paboThI
Pemenre KOHTPOJILHON PabOTHI
[1P609 Pasmen 1. Tema 1.1,1.4, 15 Y cTHBIN onpoc, cobece1oBaHme
Pasgen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 4. Tema 4.5 BeImosTHEHUE TPAKTHYECKOH paboThI
Pemenre KOHTPOJILHON PabOTHI
I1P610 Pasgen 1. Tema 1.2, 1.5 Y cTHBIN onpoc, cobece1oBaHme
Paznen 4. Tema 4.2, 4.5 TectupoBanue
BhInosiHEeHNE TPaKTUUECKON paboThI

JI71s1 OLIEHKH JOCTIDKEHMSI 3allJIAaHUPOBAHHBIX PE3YJIbTATOB OOyUEHHUsSI TI0 MpEeaMeTy pa3paboTaH
(GOHII OLIEHOUHBIX CPEACTB JUIS MPOBEIACHHS TEKYIIEro KOHTPOJIS U TMPOMEKYTOUHOW AaTTecTalluu,
KOTOpBIE MTpHJIaratoTcs K paboueil mporpamme npeamera.



MHNHOBPHAYKHN POCCUN
BJIAJJMUBOCTOKCKHUIH I'OCY JAPCTBEHHBI YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJACTB
JUIS1 IPOBEJEHUS TEKYILETO KOHTPOJISI U MPOMEXKYTOUYHOU aTTeCTaluu
o y4eOHOMY MPEIMETY

OOI1.13 buoJsorus

IporpaMmsal HOATOTOBKH CIICHUAJIMUCTOB CPCAHCIO 3BCHA /
KBaJ'II/I(bI/II_[I/IPOBaHHBIX pa6OIII/IX " CIIyKalnux

43.02.16 Typusm 4 roctenpuumMcTBO /

CIICIHAJIUCT M0 TYPU3MY U IOCTENIPUUMCTBY

dopma 00ydyeHHs: OuHas

Haxonxka 2026



1. O01ue cBeIeHNA

®onp oneHounbix cpeactB (nanee - ®OC) mpenHasHaueH sl KOHTPOJIS U OLECHKH
00pa3oBaTeNbHBIX JOCTIKEHHH OOydarommxcsi mo mporpamme ydeOHoro mpeamera OOIL 13

«buomorusa»

@®OC BKIIOYAIOT B €0 KOHTPOJIBbHBIE MATEPHAIBI JUISI POBEACHUS TEKYLIET0 KOHTPOJIS
YCIIEBAEMOCTH M MPOMEXKYTOYHOH aTTeCTallMd MO TPeIMeTy, KOTOpas IMPOBOIUTCA B (opme
apyrue  GopMbl  KOHTPOIIst/TudGEepeHIMPOBAHHOTO 3a4yeTa (C HCHOJIb30BAHUEM OLIEHOYHOTO
CpE/ICTBA BHIIOJHEHNE MMCHbMEHHBIX 3a/1aHUH, TECTUPOBAHNUE).

2. Ilnanupyemble pe3yabTaTbl O00y4YeHHsl 1O MpeaMeTy, olOecrne4yrBalolIHe
pe3yJbTAThl 0CBOCHHS 00pa30BaTe1bHON NPOrpaMMbl

Kon
pe3ynbrara HaumenoBanue pesynpraTa 00yueHus
o0yueHHs
JINYHOCTHBbIE

JIPO1 c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIMH O0YYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJI€HA POCCUNCKOro o0lIecTBa
FOTOBHOCTh ~ IPOTHUBOCTOSTh ~ WACOJOTMHM  HKCTPEMHU3MA,  HAMOHAIU3MA,

JP02 kceHopoOMM, JUCKPUMHUHALIMKM TI0 COIUAIBHBIM, PEIHTHO3HBIM, PacOBBIM,
HallMOHAJIbHBIM IPU3HAKAM
c(hOPMHUPOBAHHOCTb POCCUMCKON TpakIaHCKOW HWIEHTUYHOCTH, MATPHOTHU3MA,

JIP03 YBaXXEHUSI K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH Imiepen PoauHOu,
rOpAOCTH 3a CBOM Kpai, CBOO PoauHy, CBOW SI3BIK M KYJIbTypYy, HPOLUIOE U
HacTOosIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun
[IEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAaM, HUCTOPHUYECKOMY U

JIP04 [PUPOJAHOMY  HACJIEIWI0, MaMSITHHKaM, TpaauuusM  HapoaoB Poccum,
OCTIKEHHSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/IE

JIPOS c(hOpMHUPOBAHHOCTH 3/I0POBOTO M 0€30MacHOr0 00pasza >KU3HU, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBBIO

JIP06 rOTOBHOCTD K TPY/Zly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYAOI00ue
FOTOBHOCTh K AaKTUBHOW JIESITEIIBHOCTH TEXHOJOTHMYECKOW W  COLMAIIbHOU

JIPO7 HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHULIMAPOBATb, IJIAHUPOBATh u
CaMOCTOSITEJILHO BBITIOJIHATh TAKYIO I€ATE€IbHOCTD

JIPO8 WHTEPEC K pa3InYHbIM chepaM IpohecCHOHATEHOU NesITeIbHOCTH
c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY

JIP09 YPOBHIO pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTHUKWA, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM
MHUDE

JIP10 COBEPILICHCTBOBAHUE SI3bIKOBOM M YUTATENBCKOM KYJIBTYphI KaK CPEACTBA

B3aUMOJICHCTBUS MEXKIY JIOJIbMH U TIO3HAHUSI MUPA




OCO3HAaHUC N CHHOCTU HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTL OCYIICCTBJIIATDH

JIP11
[IPOCKTHYIO U UCCIIEI0BATEIBCKYIO JIEATEIbHOCTh MHAUBUIYAJIBHO U B IPYIIIIE
c(OPMHPOBAHHOCTh ~ DKOJOTMYECKOW  KyJIbTYPbI, IOHMMaHUE  BIIHMSHUA

JIP12 COLIMAIIBHO-ODKOHOMUYECKUX  IIPOLIECCOB  HAa  COCTOSIHUE  MPUPOJHOM U
COLMAILHOM  Cpe/bl, OCO3HAaHUE TJIO0AIBHOTO XapakTepa HSKOJIOTUYECKUX
po0siem

JIP13 [JIAHUPOBAHUE U OCYILECTBICHHUE JICMCTBUI B OKPYXKAIOLIEH Cpelle Ha OCHOBE
3HAHUS €€ YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA

JIP14 YMEHUE IPOTHO3UPOBATh  HEOIATONMPHUATHBIC JKOJIOTUYCCKHE  ITOCIIEACTBUS
[IPEANPUHUMACMBIX JEHCTBUM, IPEAOTBPALLATh UX

JIP15 pacUIMpeHHe ONbITA AEATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBICHHOCTH

JIP16 OBJIaJICHHE HaBBIKAMU y4eOHO-HCCIEA0BATEIbCKOM, MPOSKTHON U COLIMATILHOM
NEeSATENIbHOCTH

MeTanpeAMeTHbIe

YMETh  CaMOCTOSATENBHO  (OPMYJIIMPOBATH U aKTyaJIU3UpOBaTh  MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE, OMPEACISTh UEIU ACATEIbHOCTH, 3a7aBaTh

MPO1 [apaMeTpbl U KPUTEPUU UX TOCTUKECHUS, BHOCUTb KOPPEKTUBHI B
NIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEJSIM, OLEHUBATh PUCKH
[OCJIE/ICTBUI 1E€SITEIbHOCTU

MPO02 BIIaJIeTh HaBBIKAMH Y4eOHO-HCCIEIOBATENIbCKOW M MPOEKTHOW NeATeIbHOCTH,
HaBbIKaMU pa3pelieHust npooiem
BBISBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W U aKTyallM3UpOBATh  3ajady,

MPO03 BBIJIBUTaTh TUIOTE3y €€ pEeUICHUs, HAaXOJIUTh apryMEHThl JJId JI0Ka3aTesIbCTBA
CBOUX YTBEPXKICHUH, 3a71aBaTh MapaMeTPhl U KPUTECPUHU PEIICHUS

MPO04 AQHAIM3UPOBATh MOJIYYEHHBIE B XOJ€ PELICHUS 3aJaul Pe3yNbTaThbl, KPUTHUYECKU
OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX

MPO5 YMETh TIEPEHOCHUTHh 3HAHUS B TIO3HABATEIBHYIO M TMPAKTHYECKYIO OOJIacTH
YKU3HEJESTEIbHOCTU

MP06 YMETh HHTETPUPOBATH 3HAHMS U3 Pa3HBIX IPEIMETHBIX 00JIacTei

MPO7 BBIJIBUTaTh HOBBIE UJIEH, NIPEIAraTh OPUTMHAIBHBIE MOAXO/bI U PEILICHUS
BJIAJIETh HABBIKAMH TOJTY4YEHUS WH(OpMAIUKA W3 UCTOYHUKOB Pa3HBIX THUIIOB,

MP08 CaMOCTOSITEJIbHO ~ OCYIIECTBIISAITh  MOWMCK, aHaliW3, CHUCTEMaTU3alul0 |
WHTEPIPETAIio HH()OpMAITUU Pa3IMIHBIX BUIOB U (POPM MPEICTABICHUS
CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (hopMaTax C y4eTOM HazHayeHHs WHGOpMaIluu

MP09 U 1IeJIeBOM ayIuTOpUHU, BbIOMpas ONTUMANbHYIO (GOpMYy NpPEICTaBICHUS U
BU3yaIN3aluu

MP10 OLICHUBATh JIOCTOBEPHOCTh, JIETHTUMHOCTh HH(OpMAIK, €€ COOTBETCTBUE

[IPAaBOBBIM U MOPaJIbHO-3TUYECKUM HOpPMaM




MP11

UCIOJIb30BATh  CPEACTBA  MH(MOPMALMOHHBIX M KOMMYHHMKAllMOHHBIX
TEXHOJIOTUI B pelIeHuHu KOTHUTHBHBIX, KOMMYHUKaTHBHBIX "
OpPraHU3aLMOHHBIX 33Ja4 C COOJIIOJIEHUEM TPeOOBAaHUM SPrOHOMUKH, TEXHHUKH
0€30MaCHOCTH, TUTHEHBI, PECYpCcOCOepe eHUs, TTPABOBBIX U ITHUYECKUX HOPM,
HOpPM MH(OpPMaIIOHHON 0e30IacHOCTH

MP12

BJIaJICTh HaBBIKAMHU PACIIO3HABAHUS W 3alMTHI MH(OpMAIUH, HHOPMAILIMOHHON
0€30I1aCHOCTH JINYHOCTH

MP13

[IPUHUMATh L€  COBMECTHOM  JI€ATENbHOCTH,  OpPIraHU30BbIBaTh U
KOOPAMHUPOBATH ACHUCTBUS IO €€ NOCTHXKEHUIO: COCTABJATh IUIAH JCHCTBHIA,
pacripenenatb poiau ¢ y4€TOM MHEHHMIl Yy4aCTHUKOB, OOCYXKIAaTh Pe3yJbTaThl
COBMECTHOHM pabOTHI

MP14

KOOPJIUHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUSIX PEAbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS

MP15

OCYIICCTBJIATH IIO3UTHUBHOC CTPaTCruicCKoc IOBCACHUC B Pa3JINYHbIX
CUTyalUsX, ITPOABJIATHL TBOPUCCTBO U B006pa)K€HI/I€, OBITH WHHUIIMATHBHBIM

MP16

[IPUHUMATh MOTUBBI M apryMEHTHI APYIMX JIOJEH IIPU AHAIN3E pPe3yIbTaTOB
NIEATEIILHOCTH

MP17

[IpU3HABaTh CBOE IPABO U MPABO APYIUX JIIOAEH Ha OIINOKU

MP18

Pa3BUBATb CIIOCOOHOCTH TOHUMATh MUD C MO3HUIHUU APYTOT0 YEIOBCKa

MPEAMETHBIC

11P601

c(hOpMHUPOBAHHOCTh 3HAHUI O MECT€ W POJH OUOJIOTUU B CHCTEME HAyYyHOTO
3HAaHUA;, (YHKIIMOHATBHOW TPaMOTHOCTH YEJIOBEKa MIJIs PEHICeHHs KU3HEHHBIX
pooieM;

11P602

COPMUPOBAHHOCTh YMEHHS PACKpPhIBaTh COJEPXKAHHUE OCHOBOIIOJIATAIOIINX
OMOJIOTMUECKUX TEPMUHOB U TIOHITHI: )KU3Hb, KJIETKA, TKaHb, OPTaH, OPTaHU3M,
BUJI, MOMYJISAIMS, dKOCHCTeMa, OuoIeHo3, Ouocdepa; Merabonusm (0OMeH
BELIECTB U IpPEBpAlllEHUE SHEPruM), rOMEocTa3 (caMoperyssius), OMCHHTE3
Oenka, CTPYKTYpHas  OpraHW3alusi JKHUBBIX  CHCTEM,  JUCKPETHOCTb,
CaMOBOCTIPOM3BeIcHHE  (PENpPOAYKIUA), HACIEACTBEHHOCTh, H3MEHUYHUBOCTD,
POCT ¥ pa3BUTHE, YPOBHEBAsI OpraHU3AIINS;

11P603

C(I)OpMI/IpOBaHHOCTB YMCHHA PACKpPBIBATH COACPIKAHUC OCHOBOIIOJArarOmiuX|
OHOJIOTUYECKUX TCOpI/Iﬁ 1 THUIIOTEC3: KHGTO‘-IHOfI, XpOMOCOMHOﬁ, MYTaI_II/IOHHOI\/'I,
3BOJ'IIOIII/IOHHOI71, MIPOUCXOKACHUA )KU3HU U YCJIIOBCKA,

11P604

c(OpPMUPOBAHHOCTh YMEHHSI PACKpbIBaTh OCHOBOIIOJArarolue OHOJOTHYECKUE
3akoHbl u 3akoHoMepHocTH (I. Mennens, T. Moprana, H. 1. Basumosga,
3.I'exkens, @ Mroepa, K. bapa), u UX IpUMEHUMOCTB K )KMBBIM CUCTEMaM;

ITP605

HpI/IO6peTeHI/Ie OIlbITa MPHUMCHCHHA OCHOBHBIX MCETOJO0B HAYYHOI'O ITO3HAHMA,
HCIIOJIB3YEMBIX B OHOJIOTHH: Ha6J'IIOI[eHI/I$I N OIIHMCaHHus XHUBBIX CHUCTEM,
IIpOLICCCOB U SIBJIGHPII;'I; opraHu3anyi W  HOPOBCACHUSA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIABMIXKCHHUSA THUIIOTE3, BBIABJICHUA 3aBHUCHMOCTH MCKIY

HNCCIICAYCMBIMHA BCIIMUNHAMMU, 00BACHEHHS MOJIYYCHHBIX PE3YyJIbTATOB U




(hopMyIMpOBaHUS BBHIBOJIOB C HCIIOJIb30BAHHEM HAY4YHBIX TOHSATHH, TEOpUH U
3aKOHOB;

I1P606

C(bOpMI/IpOBaHHOCTB YMCHHA BBIACIATH CYHICCTBCHHBIC IIPU3HAKU BHPYCOB,
KJICTOK TIPOKAPHOT M OYKAapHOT; OJHOKICTOYHBIX M  MHOTOKJIETOYHBIX
OpPTraHU3MOB, BHJIOB, OHMOTCOIIEHO30B M HKOCHUCTEM; OCOOCHHOCTH IIPOLECCOB
oOMeHa BeUIeCTB ¥ TPEBpAILCHHS OHHEPrUM B KIETKe, (HOTOCHHTE3A,
[UIACTUYECKOTO M HHEPreTHYECKOro oOMeHa, XEMOCHHTE3a, MHTO03a, Meho3a,
OIUTOZIOTBOPEHMS, PA3BUTUS W PAa3MHOXKCHHUS, HWHIUBHIYAIBHOTO Pa3BUTHS
opranu3Ma(oHTOreHe3a), OOphOBI 3a CyIIECTBOBAaHHME, €CTECTBEHHOrO OTOOpa,
BHUI000pa30BaHUs, TPUCTIOCOOICHHOCTH OPraHu3MOB K cpele OOWTaHws,
BJIMSIHUSL KOMIIOHEHTOB AKOCHCTEM, aHTPOIIOTCHHBIX W3MEHEHUH B HKOCHCTEMAax
CBOEH MECTHOCTH, KPyrOBOPOTa BELIECTB U NMPEBPAICHNUE SHEPTUH B Onochepe;

I1P607

c(OPMHUPOBAHHOCTh YMEHHUS peliaTh OWOJOTUYECKHE 3a/ladd, COCTaBISTh
FCHOTUIIMYECKAE CXEMbl CKPEIIMBAHUA JUI PAa3HbIX THUIIOB HACJIEIOBAHUSA
[PU3HAKOB y OPraHU3MOB, COCTABJIATH CXEMbl NEPEHOCA BEIIECTB U SHEPTUM B
HKOCHCTEeMaXx (LIeTIH MUTaHMUs], MUIIEBBIE CETH);

I1P608

COPMHPOBAHHOCTh ~ yYMEHUH  KPUTHYECKH  OLCHUBATh  WH(OPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHHUS W3
pPa3IMYHBIX ~ WCTOYHUKOB (CPEICTBA  MAacCOBOM  WH(pOpMAIMH, HAYYHO-
[OMYJISIPHBIE MaTePUaIbl); UHTEPIIPETUPOBATh STUUYECKHE ACTIEKThI
COBPEMCHHBIX  HCCIICIOBAHUH B OHOJIOTUH, MEIUIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  TNIOOAIBHBIE  JKOJOTMYECKHE MPOOJIEMbl  COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIIUIO

I1P609

c(OPMHPOBAHHOCTh YMEHHUH CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE
COOOIIleHUsI Ha OCHOBE OHOJOrM4YecKod UHGPOpMAUU M3  HECKOJIbKUX
VMCTOYHHUKOB, TPAMOTHO UCIOJIb30BaTh NOHATHIHBIN annapaT OMOJIOTHH;

I1P610

C(bOpMI/IpOBaHHOCTI) YMCHUA NPHUMCHATH IMOJTYYCHHBIC 3HAHUSA JJIA 00BICHEHHUS
OMOJIOTMYECKUX TPOLECCOB M SBICHUH, JUIS NPUHATHS MPAKTUYECKUX peIleHUH
B IOBCEIHEBHOW JKM3HM C LIE€JbI00OECTIeYeHHs] O€30MMacHOCTH CBOETO 3/10pPOBbs
U 370pOBbSl OKPYXAIOIUX Jro/IeH, COOMIOEHUsT 3/10pOBOro o0pasa >KH3HH,
HOPM TI'PaMOTHOI'O ITOBEJEHUs B OKPYKAIOIIEW INPUPOJHOM Cpelie; NOHUMaHUE
HEOO0XOMMOCTH  HCIIONIb30BaHMUs  JIOCTHKEHHH COBPEMEHHOM OHONOTHH H
OMOTEXHOJIOTHI ISl PAIIIOHATEHOTO TTPUPOIOTOTH30BAHHS.




3. CooTBeTCTBHE OLIECHOYHBIX CPEICTB KOHTPOJIMPYEMBIM pe3y/ibTaTaM 00y4YeHHUs:
3.1 CpenacrBa, npuMeHsieMble ISl OEHKH YPOBHS TeOPeTHYeCKOH MOATOTOBKH

Kparkoe Kox [Tokazarens oBnageHus pe3yJibTaTaMu HanmenoBanue
HAMMEHOB | PE3yi o0yueHus OLIGHOYHOTI'O CPEJCTBA U
aHue pTara MPEJICTaBICHHE €TO B
pazmena | oOyde DOC
HUS .
(l\;oﬂynﬂ) Texkymuii | [Ipomexxyrounas
TEMBI
N KOHTPOJIb | aTTecTalus
peaMera
Paznen 1. Knetka - cTpyKTypHO-QYHKIMOHAIbHAS €AMHHIIA KUBOTO
Tema 1.1 JIP 09 |CnocoGHocTh  (popMupoBaTh  MHpPOBO33peHHE, [Bonpocsl  [TectoBble
COOTBETCTBYIOLLEE COBPEMEHHOMY ypoBHIO [IU1s1 6ecenp! 3ananus 1-10

pa3BUTHS HAyKH W OOIIECTBEHHOH IPaKTUKH,
OCHOBAaHHOT'O Ha JAajore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAaHHIO CBOEr0 MeCTa B
[IOJIMKYJIBTYPHOM MHUpE

1-17 (.5.1)

(m.6.1 pasgen 1)

Borpocsl

JIP10

CriocoOHOCTE COBCPIHICHCTBOBAHUSA SI3BIKOBOH |
YUTATEILCKOMN KYJIbTYPbI KakK CpCaACTBA]
BSaHMOI[efICTBHﬂ MCXKAY JIOAbMU U ITIO3HAHUA MUPA

Bormpockl
1 Oecenbl
1-17 (m.5.1)

cobecenoBaHus
1,2,3,4 (11.6.3)

JIP11

CriocoOHOCTE OCO3HaHHuA IOCHHOCTHU HaquOﬁ
JCATCIIBHOCTH, TOTOBHOCTD OCYHICCTBJIATD,
MMPOCKTHYIO U HCCICHAOBATCIILCKYIO OCATCIILHOCTD
WHJIWBUYAJIBHO U B I'PYIIIIC

Bormpocker

11 Oecennl
1-17 (n.5.1)

KonTtponbHas
pabota

MPO8

BIIQ/IeTh HAaBBIKAMHU TONyuyeHUss WHGOpMALUU U3
UCTOYHUKOB  Pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMATHU3AIHI0 U
WHTEPIIPETANI0 HHPOPMAIIMK PA3IUYHBIX BHIIOB U
dbopm npeacTaBIeHUS

Bomnpocsl
1St Gece bl
1-17 (n.5.1)

(11.6.2.1)

MPO09

CO3/1aBaTh TEKCThI B PA3IMYHBIX (popMaTax ¢ yueToM
Ha3zHauyeHUs MHGPOpMAlMK U LEJIEBOH ayIUuTOPHH,
BbIOMpas ONTUMAaJIbHYIO (OpMY IMpEACTaBICHUS U
BU3YyaJIN3alluU

Bomnpoc
bl 115
Oecempl
1-17
(n.5.1)




MPI10 |oneHUBATEL JIOCTOBEPHOCTD, JIETUTUMHOCTh  |Bompockl
uH(pOpMaIlMHU, €€ COOTBETCTBUE NIPABOBBIM M |JIJIsI
MOpPaJIbHO-ITUYECKHUM HOpMaw; Oecenpr 1-

17 (n.5.1)

MP11 [ucnonb3oBath cpencTBa HHPOPMAITMOHHBIX U |Borpocs! s
KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA B pelieHnn  |0ecenst 1-17
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U (m.5.1)
OpTraHU3aIMOHHBIX 33719 C COOJII0ICHUEM
TpeOOBaHUIT SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHCHBI,
pecypcocOepexeHns, MPaBOBbIX U ATUYECKUX
HOPM, HOPM HH(POPMAITMOHHOW 0€30MacHOCTH

MP12 BnageTh HaBbIKAMH paclo3HaBaHUS U Bormpocsl
3anuThl HHGOpMaLUU, UHHOPMAITHOHHON 1St
0€30M1aCHOCTH JIMYHOCTH Oecenpr 1-

MP18 |pa3BuBaTh CHOCOOHOCTH IIOHMUMAThH MUD C 17 @5.1)
MO3UIMH JIPYTOro YeloBeKa

ITP608 |(CriocoOHOCTh KPUTHYECKH OLICHUBATH
WH(OPMAIIHIO0 OMOJIOTUIECKOTO COACPIKAHMS,
BKJTIOYAIOIIYIO IICEB/IOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOUYHUKOB (CPEJICTBA MAaCCOBOM
nH(pOpMaIliK, HAYYHO-TIOMYJISIPHbBIE
MaTepHUAIIbl); HHTEPIIPETUPOBATH ITHUECKUE
ACTIEKThI COBPEMEHHBIX UCCIICIOBAHH B
OMOJIOTUH, METUITNHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh ri100aIbHBIC YKOJIOTHUECKIE
MPOOJIEMBI COBPEMEHHOCTH, (hOPMHUPOBATH TTO
OTHONICHHUIO K HUM COOCTBEHHYIO MO3UITHIO

ITP609 |CriocoOHOCTB co3/1aBaTh COOCTBEHHBIC Bormpocsl
MUCHbMEHHBIC M YCTHBIC COOOIICHHS HA OCHOBE  |[IJIS
OMOIOTMYECKOI HH(POPMAIIMU U3 HECKOJIBKUX  |0ecesl 1-
MCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh 17 (m.5.1)

NOHSATHIHBIN annapaT GMOJI0THU




Tema 1.2

TecToBEIE
samanns 1-10
(m.6.1 pa3gen 1)

KontposbHas
pabora (11.6.2.1)

Bormpocsl
cobece0BaHUs

5,6,7,8,9 (11.6.3)

JIPO1 |CnocoGHocTh  opMupoBaTh  TpaxkaaHCKoroBompockl  aiis
MO3UIIMI0 O0ydYarolerocsi, Kak akTHBHOro wloecenst 18-57
OTBETCTBEHHOT'O 4JICHA poccuiickoro odmiecta u|(m.5.1)
OCO3HAaHHE CBOETO0 MecTa B HH(POPMAIMOHHOM
oOmiecTBe

JIPO2 |CriocoGHOCTE MIPOTUBOCTOATH HJ1e00THH BOIIPOCH
DKCTpEeMH3Ma,  HAI[MOHAIM3Ma, KCEHO(OOHM,|IIs
JTMCKPUMHUHALIUMH 10 COLUATIbHBIM, PEIUTHO3HBIM,0ECE/IbI
pacoBbIM, HALIMOHAJIBHBIM IIPU3HAKaM 18-57

(m.5.1)

JIPO3 |CriocobHOCTB ¢dopmupoBath  poccuiickyroBompocst
TPOXIAHCKYI0  WICHTHYHOCTH, NaTPHOTH3MA,| IS
VBa)KEHUS K  CBOEMY  Hapojay, 4yBCTBajOecebl
OTBETCTBEHHOCTH Tnepesn Poauwnom, ropmoctu 3318-57
CBOW Kpai, cBow Poauny, cBoi s3pik  H|(1.5.1)
KYJIBTYPY, IPOIILIOe u HACTOSIIIIEE]
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuun

JIPO4 |Crioco6HOCTH (hOPMHPOBATH LICHHOCTHOE Bormnpocsr
OTHOIIICHHE K TOCYIaPCTBECHHBIM CUMBOJIaM, ML
HMCTOPUICCKOMY M IIPUPOTHOMY HACIIC/IHIO, Oecenpl
NaMsITHUKAM, TPaJUIUsIM HapoaoB Poccun, 18-57
NOoCTHXKeHHsIM Poccuu B Hayke, HCKYCCTBE, (m.5.1)
CHOpTE, TEXHOJIOTHSX U TPYHe

JIPOS |CriocoOHOCTh (hOpMHPOBATh 37I0POBBIH U Bompocer ais
Oe3omacHbIil 00pa3 )KU3HU, OTBETCTBEHHOTO oecenpr 18-57
OTHOIIEHHUS K CBOEMY 3/I0POBBIO (m.5.1)

JIPO7 |CriocoOHOCTh K aKTHBHOM JEATEIBHOCTH
TEXHOJIOTUYECKON U COLMAIbHOMN
HATPaBJICHHOCTH, CIIOCOOHOCTh HHUIIHUPOBATH,

TJIAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATD
TaKyIO JeSTCIILHOCTD

JIPO8 |CriocoOHOCTH K pa3iIiyuHbIM chepam
poecCHOHANBLHON eI TETbHOCTH

JIP10 |CrtocoGHOCTB COBEPIIIEHCTBOBAHMUS SI3LIKOBOM M
YUTATEILCKOM KYJIbTYPHI KaK CpeaCTBa
B3aMMO/ICHCTBUS MEXKTY JIOJbMU U TIO3HAHUS
MUpa

JIP11 |CnocoGHOCTh OCO3HAHUSI ILIEHHOCTHM HAay4HOU
NEesITeIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEBCKYIO JICATEIIEHOCTh
WHAWBUAYAILHO U B TPYIITIE

MPO1 |ymets caMocTOsTeNbHO opMynupoBaTh HBompocsl s

aKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE, ONPENENATh LENU JESITEIbHOCTH,

3a7aBaTb ~ MapaMeTpbl M KPUTEpUU  MX
JIOCTHIKEHMUS, BHOCUTb KOPPEKTUBBI B
N1EATEIbHOCTD, OLICHUBATh COOTBETCTBHUE
pe3ynbTaTOB  LIEIIAM, OLICHUBATb  PHUCKHU

HOCJ'IGI[CTBI/Iﬁ ACATCIIbHOCTH

Oecenpl 18-57
(m.5.1)




MPO02 [Bnamers HaBbIKAaMHU Y4eOHO-HCCIIEA0BATEIBCKOMBONIPOCH 114
U IIPOCKTHOM 1E€ATEIIbHOCTH, HAaBBIKAMHU Oecenpr  18-57
paspenieHus mpoOeM B 00JacTH OHOIOTHI (m.5.1)

MPO06 |ymMeTb MHTETpHPOBATh 3HAHUS U3 PA3HBIX
MpeIMETHBIX 001acTell OHOIOTHH

MPQ09 |co3ngaBaTh TEKCTHI B pa3audHbIX hopmartax ¢ [Bompockl  miis
y4eTOM Ha3HaueHUs HHGOpMAIu U iejeBoi  |0ecensl  18-57
ayJMTOPUH, BEIOUPAsi ONTUMAIBHYIO (opmy (m.5.1)
[peJICTaBICHUS U BU3YyalIU3alluu

MPI11 |ucnonb3oBaTh cpencTBa HHGOPMAIIMOHHBIX B |[Bompockl  ais
KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA B pemieHnn  |0ecensl  18-57
KOIHUTHBHBIX, KOMMYHUKATUBHBIX U (m.5.1)
OpraHU3aIMOHHBIX 33]1a4 C COOII0ICHUEM
TpeOOBaHUI 3PrOHOMHKY, TEXHUKU
0e30MacHOCTH, TUTUEHBI, PECypcocOepekeHus,

MPABOBBIX ¥ ATHUECKUX HOPM, HOPM
nH(OpMaIMOHHOM 0€301acCHOCTH

MP18 |pa3BuBaTh CIOCOOHOCTH MOHUMATh MHP C
MO3UIMH JIPYTOro YelOoBeKa

I1P602 |CrocoOHOCTH dbopMupoBath yMmeHusBonpockl
PacKpbIBaTh COJIEP)KaHHE OCHOBOIIOJIAraroIIUX|IJIs
OUOJIOTHYECKUX TEPMHUHOB W TMOHSTHHN: XU3HB,[0ecebl 18-
KJIeTKa, TKaHb, Oprad, opraHusM, Bum97 (1.5.1)

MOMYJISALNS, SKOCHCTeMa, OUoIeH03, Ouocdepa;
MeTabonmu3M (OOMEH BEIIECTB U MPEBPAICHUE
DHEPIHH), roMeocTas (camoperynsuus),
OnocuHTe3 Oenka, CTPYKTypHas OpraHHu3allus
SKHBBIX CHCTEM, JTUCKPETHOCTD,
CaMOBOCIIPOU3BEICHHUE (perrpoaykys),
HACJIC/ICTBEHHOCTh, HW3MEHUYUBOCTH, POCT M|

Pa3BUTHC, YPOBHCBASA OpraHU3alnsd




I1P603

CnocobHOCTh (hOPpMHUPOBATH YMEHUSI PACKPHIBATH
COZIEp’KaHWE OCHOBOIIOJIATAIOMINX OMOJIOTHYECKUX
TEOPU M TUMOTE3: KJICTOYHOU, XPOMOCOMHOM,
MYTalMOHHOM, 5SBOJIOLMOHHON, IIPOUCXOXKICHUS
YKU3HU U YeJIOBEKa

Bomnpocsl
it Oeceibl
18-57
(m.5.1)

I1P606

CriocoOHOCTh BBIAEIATH CYLIECTBEHHBIE NPU3HAKU
BHUPYCOB, KJIETOK TMPOKAPHOT U  DYKApHUOT;
OJTHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPTraHU3MOB,
BHUJIOB, OMOr€OLIEHO30B U 3KOCUCTEM; OCOOEHHOCTHU
MpOLIeCCOB OOMEHa BEWIeCTB M IPEBpAICHUS
SHEpPIUU B KJIETKE, (POTOCHMHTE3a, MIACTUYECKOTO U
HHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO3a,
Meno3a, OIUIOJOTBOPEHU, pa3BUTUSA u
Pa3MHOKEHHS, VHIUBHTyaJIEHOT'O Pa3BUTHS
opraHu3Ma(OHTOIreHe3a), 60pBOBI 3a
CYILIECTBOBAHUE, €CTECTBEHHOT'O ortbopa,
BU1000pa30BaHMsI, IPUCIIOCOOJICHHOCTH OPTraHU3MOB
K cpexe oOuTaHWs, BIMSHUS  KOMIIOHEHTOB
DKOCHCTEM,  aHTPONOTCHHBIX  W3MEHEHHH B
PKOCHCTEMax CBOCH MECTHOCTH, KpyroBopoTa
BEIIECTB M MIPEBPAIIEHUE SHEPTUU B Onochepe

I1P610

PUMEHATh MOJYYEHHBIE 3HAaHUS I OObBSCHEHUS
OMOJIOTNYECKUX MTPOLIECCOB U SBJICHUH, IS IPUHATHS
[MPAKTUYECKUX PEUICHUH B ITOBCEIHEBHOW XW3HHU C
LEbl0 oOecreueHns: 6e30IacCHOCTH CBOETO 3/10POBbs
U 370pOBbs OKPYKAIOMIMX JIIOJAEH, COOJIIOICHHUS
3I0pOBOro  o0paza KHM3HM, HOPM T'PaMOTHOIO
[MOBEJCHUS B OKPYKAIOUIEH HPUPOJHOM Cpene;

[TOHUMAaHHE HEOOXOAUMOCTH UCIIOJIb30BaHNUs
JOCTHKEHHI COBPEMEHHOU ouonoruu 51
OMOTEXHOJIOT U JUTS PaLMOHAIBHOTO

[IPUPOIOTIONIL30BAHUS

Bomnpocsl
st Oecelpl
18-57
(m.5.1)




Tema 1.3

Tema 1.4

JIPO9

CnocoO6HOCTH dbopmMHupoBaThH MHPOBO33PEHHE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH © OOIICCTBEHHOW IPAKTHKH,
OCHOBAHHOTO Ha JTIAJIOTe KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEro MecTa B
[MOJIUKYIBTYPHOM MHUDPE

JIP11

CrniocoGHOCTD OCO3HAHUSI LIEHHOCTH HAyYHOU
JCATCIIbHOCTH, T'OTOBHOCTb OCYHICCTBJIATD|
[POCKTHYI0O U HCCIICOBATEIbCKYIO JCSTEbHOCTH
VHJMBHIYQJIbHO U B IPYIIIIE

MPO5

YMCTb INCPCHOCUTHL 3HAHUA B II03HABATCIIBHYIO WU
IIPAKTUYCCKYHO obnactu KHU3HCACATCIBHOCTHU

MPO06

YMETh  WHTETPUPOBaTh  3HAHHS
MPEAMETHBIX 00J1acTel OMOJIOTHH

nu3 Pa3HBIX

MPO8

BJIa/I€Th HABBIKAMU MOTyYeHUs MH(OPMALIUU U3
MCTOYHUKOB PAa3HBIX TUIOB, CAMOCTOSITEIIbHO
OCYILIECTBIIATH NOUCK, aHAJIU3, CUCTEMATU3aLUI0
Y UHTEPIIPEeTaLNI0 HHPOPMAINHN PA3TUIHBIX
BUJIOB U ()OPM IIPEACTABIICHHS

Bomnpocsl

st Oecelbl
58-96 (m.5.1)

TecToBBIE

3aganus 1-10
(n.6.1 pazuen
1)

KoHTponbHas
pabora
(m.6.2.1)

Bompocsl
cobece0BaHus

11,12,13 (1.6.3)

MP18

Pa3BHBAThb CIIOCOOHOCTh MOHUMATH MHUp C IIO3UIHH
APYTroro 4€jioBCKa

I1P603

CnocoGHocTh (hOpMHUPOBATH YMEHHsSI PaCKpHIBAThH
COZiepKaHHWE OCHOBOIONATAIOIINX OMOJOTHYECKHX
TEOpUd M THUINOTE3: KIETOYHOW, XPOMOCOMHOM,
MYTallMOHHOM, JBOJIIOLMOHHOM, IPOUCXOKIEHUS
JKN3HU 1 YCJIOBCKA

[1P604

CnocoGHocTh (hOpMHUPOBATH YMEHHsSI PaCKpHIBATH
OCHOBOTIOJIATaloIIe OMOJIOTHYECKUE 3aKOHBI M|
3akoHoMepHocTu (I'. Menaens, T. Moprana, H. U.
Basunoa, D.I'exkens, @ Mronnepa, K. bapa), u ux
MMPUMEHHUMOCTH K )KUBBIM CHCTEMaM

I1P607

CnocoOHOCTh  pemiaTe OHMONOTHYECKHE 3aJadd,
COCTaBJISATh TEHOTHUITMICCKUE CXEMBI CKPEIIUBAHUS]
JUIS pa3HbIX THIIOB HACIEAOBaHUS MPHU3HAKOB |
OpPTaHHU3MOB, COCTABIIATH CXEMBI TIEPEHOCA BEIECTB
W DHEPTUU B DKOCHCTEMaXx (I[EMH MUTaHUS, THIIEBbIC
CEeTH)

Bompockl
JUTSL
Oecenpl
58-96
(m.5.1)

JIP11

CriocobHOCTh OCO3HAHMSI LEHHOCTH Hay4YHOH
JCATCIIbHOCTH, T'OTOBHOCTbH OCYIICCTBJIATH
MPOEKTHYIO u UCCIIE0BATENbCKYIO

ACATCIbHOCTh MHANBHUAYAJIbHO U B I'PYIIIIC

Bormpocst
TUISL
Oecebl
97-123
(m.5.1)

TecToBbIe
3aganus 1-

10

(m.6.1 pa3zgen 1)
KonTponbHast

pabora (11.6.2.1)




MPO08

BJIaJIETh HaBBIKAMHM TIOJy4YeHUS UHGOpMalUUu U3
NCTOYHUKOB  pPa3HbBIX  TUIIOB,  CaMOCTOSITEIbHO
OCYHIECTBJIATh IIOMCK, AHAJINW3, CUCTEMATU3ALMIO U
WHTEpOpeTanui0 MHOOPMAIMKM PA3IUYHBIX BHJIOB U
(dhopM mpeacTaBIeHHUS

MP10

OLICHUBATh JOCTOBCPHOCTD, JIETUTUMHOCTB
I/IH(bOpMaI_[I/II/I, cC COOTBETCTBHEC IIpaBOBbIM n
MOPAJIBbHO-3THYCCKUM HOPpMaM;

I1P609

CriocoOHOCTh co31aBaThb COOCTBEHHbIE NMMCbMEHHBIE U
YCTHBIC COO6H.[€HI/IH Ha OCHOBE OMOJIOTHYECKOH
I/IH(bOpMaI_[I/II/I U3 HECKOJIbKMX HCTOYHHUKOB, I'PAMOTHO
KCITOJIb30BaTh HOHITHHMHBIN aliapar ouogoruu

Bomnpocsl
IS Oece b
97-123
(m.5.1)

Bomnpocsr
cobecenoBaHus

14,15,16 (11.6.3)

Tema 1.5

JIP11

CnocoOHOCTB OCO3HaHMsI LEHHOCTH  Hay4HOMU
NeATEIbHOCTH,  TOTOBHOCTh OCYILECTBIIATH|
[IPOEKTHYI0O U  HUCCIIEAOBATENbCKYIO  JIEATEIbHOCTH
WHAMBUYAJIBHO U B TPYIIIE

JIP16

CrnocoOHOCTh  OBJIAJCHUIO  HABbIKAMU  y4eOHO-
HCCIEA0BATEIbCKOM, MPOEKTHOM M COLMAIbHOMN
eI TENIbHOCTH

MPO08

BJIaJIETh HABBIKAMU TIOJyYeHUS HHGOpMAIMH U3
MCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSITEIILHO
OCYLIECTBJIATh IIOMCK, aHAlU3, CUCTEMAaTU3aLUI0 U
WHTEpIpeTalio UHGOPMALUKU Pa3IUYHbIX BUAOB U
¢dbopM npecTaBieHus

Bompockl
11 Oecenbl
124-

134 (n.5.1)

TecToBble

3aganus 1-10
(1.6.1 pazmen
1)

KontponbHas
pabora
(n.6.2.1)

Bormpocel
coOecenoBaHus

MPO09

co3/laBaTh TEKCThl B Pa3JIMYHBIX (hopMaTax C y4deToMm|
Ha3HAYeHUs MHQPOpMAIMM U LEJIEBOH ayauTOpHH,
BbIOMpas ONTUMalbHYI (OpMYy TMpEACTaBICHUS U
BH3YyaJIN3allul

MP13

[IPUHUMATh  LEIM  COBMECTHOW  JESATEIIHOCTH,
OpPraHU30BBIBATh M KOOPAMHHUPOBATH ACUCTBUS IMOEEE
JIOCTHIKEHHIO: COCTaBIIATh I1J1aH JNEUCTBUN,
pacrpenenarb pojau ¢ yd4€TOM MHEHUM YYacCTHHUKOB,
00CYX/J1aTh pe3yJIbTaThl COBMECTHOU PabOTHI

ITP608

CriocoOHOCTh KPUTHYECKH OLEHHBATh HH(OPMAIIHIO
OMOJIOTNYECKOT0 COJICpKAHHUS, BKJIFOYAOIIYIO
[ICEBJJOHAyYHbIE 3HAHMUS u3 Pa3INYHBIX|
MCTOYHUKOB(CpECTBA MacCoOBOM uH(popManuu,
HAy4YHO-TIONYJISIPHBIE MaTepuaibl); UHTEPIPETUPOBATH
ATUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUN B
O6uo0JIOruH, MEAULIMHE, OMOTEXHOJOTHH; pacCMaTpUBaTh
ri100aJIbHbIE 9KOJIOTUYECKUE po0GIeMbl
COBPEMEHHOCTH, (hOPMHUPOBATH 110 OTHOLICHUIO K HUM|
COOCTBEHHYIO MO3UIIIO

I1P609

Cnoco0OHOCTE co31aBaTh COOCTBEHHBIE ITMCHMEHHBIE U
YCTHBIE COOOIICHUSI HAa OCHOBE OHMOJOTHYECKOU
HH(bOpMaHHH U3 HCCKOJIbKHUX HCTOYHHUKOB, FpaMOTHO
WCIIOJIH30BaTh MOHSATUIWHBIN anmapat OuOJIOTHI

[1P610

IIPUMCHATL IIOJIYYCHHBIC 3HAHUA I 00BsICHEHHS]

OMOJIOTMYECKUX IPOLIECCOB U SBJICHUHN, JUIS IPUHSATHS

Bomnpocsl
111 Oeceibl
124-134
(m.5.1)

17,18,19,20
(m.6.3)




MPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM
YKU3HU C TIeTTbI000ECTICUCHHS
0€30MMacHOCTH CBOETO 3/I0POBBS U
370pOBbSI OKPYKAIOIIUX JIFOJIEH,
coOII0ICHHSI 30POBOT0 00pa3a KU3HH,
HOPM T'PaMOTHOTO TIOBEJICHUS B
OKpY>Kalollel MpUpPOIHON Cpee;
MOHUMaHKE HEOOXOIMMOCTH
WCIIOJIb30BaHUS IOCTHKEHU N
COBPEMEHHOI OMOoJIOTUH U
OMOTEXHOJIOTHH JIsl pallMOHAILHOTO
MIPUPOIOIOIL30BAHUS

Paznen 2. Ctpoenue

1 QYHKIIMHM OpraHu3ma

Tema 2.1

JIPO9 |CrocoOHOCTH ¢dbopmupoBate  |Bompocs! st
MHUPOBO33PEHUE, cooTBeTCTBYIOIIEE  |Oecennt 135-
COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKU 141 (m.5.1)
17§ OO0IIIeCTBEHHOMH NPaKTUKH,

OCHOBAaHHOTO Ha Juajore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIbTYPHOM

JIP10 |CriocoOHOCTE COBEPIIIEHCTBOBAHUS Bomnpocsr mst
SI3BIKOBOM M YMTATEIILCKOM KYIBTYphI Kak  (0ecensl 135-
cpencTBa B3aUMOJICUCTBUS mexnay (141 (m.5.1)
JTFOIbMU U TIO3HAHUS MUPa

MPO04 |aHanu3upoBaTh MONy4yeHHble B  xoje (Bompocs! mis
pelIeHns 337a4l Pe3yIbTaThl, KpUTHUECKH |0ecensl 135-
OIICHUBATH ux noctoBepHocTh, (141 (m.5.1)
MPOrHO3UPOBaTh H3MEHEHHWE B  HOBBIX
YCIIOBUSAX

MPOS ymethb MIEPEHOCUTh 3HaHUSA B  |Bompocs mus
MO3HABATEJIBHYI0 M MNpaKTH4ecKyro  (0ecensl 135-

o0JracTu KU3HCACATCIbHOCTH

141 (1.5.1)

TecToBnIE
3amganus 11-20
(m.6.1 pa3zgen 2)

KonTtponbHas
pabora (11.6.2.2)

Bormpocsl
cobece0BaHuUS
21,22 (1.6.3)




MPO09

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax ¢
y4eTOM  Ha3HaueHHs UHPOpPMAIMK U
11 (S:10)71 ayJIMTOpUH, BbIOMpas
ONTHUMAIbHYI0 (OpMY NpPEACTaBICHHA U
BU3yaITH3ALUH

Bomnpocs! 1t
oecennl 135-
141 (n.5.1)

I1P603

CocoOHOCTE
pPacKpbIBaTh
OCHOBOITOJIAraOIIX
TEOpHUid n TUIIOTE3: KJICTOYHOMH,
XPOMOCOMHOM, MYTalMOHHOM,
ABOJIFOIIMOHHOM, TPOUCXOXKJICHUS JKU3HU H
yeIoBeKa

dbopmupoBath YMEHHUSI
COJICPKAHUE

OUOIOrNYECKUX

Bonpocs! 11
Oecenpl 135-
141 (n.5.1)

ITP605

CrocoOHOCTh ~ NMPUMEHEHUS  OCHOBHBIX|
METO/I0B HAY4YHOT'O MMO3HAHUS,
MCIIOJIb3YEMBIX B OMOJIOTUU: HAOMIOACHUS U]
ONMCAHUSL JKUBBIX CHUCTEM, IPOLECCOB U
SABJICHWI; OpraHu3alud U  IPOBEJCHMUS
OMOJIOrNYECKOT0 SKCIIEPUMEHTA,
BbIJIBUKEHUS BBISIBJICHUS
3aBUCUMOCTH  MEXKJYy  HCCIEIyEMbIMU
BEJIMUYMHAMHU, OOBSCHEHHUS TMOTYyYEHHBIX|
pe3ynbTaToB U (OPMYITUPOBAHHS BBHIBOJIOB
C UCIOJB30BAaHWEM HAy4YHBIX IOHATHM,
TEOpUI 1 3aKOHOB

THUIIOTE3,

Bormpocs! s
oecennl 135-
141 (n.5.1)

Tema 2.2

JIPO3

CnocoO6HOCTh (POPMUPOBATH POCCUMCKYIO
rPaKIaHCKYIO HICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTHU TEPe]]
PoanHOM, roprocTy 3a CBOU Kpau, CBOKO
Ponuny, CBOM S3BIK U KYJIBTYDY,
MPOIIJIOE U HACTOSLIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun

Bonpocsr s
Oecenpl 142-
149 (n.5.1)

JIP10

CriocoOGHOCTb COBEPIIEHCTBOBaHHUS

Bornpocs! s
6ecenpr 142-

TecTtoBEIE
3aJaHus
11-20

(m.6.1 paznen
2)

KonTposeH
ast pabora
(m.6.2.2)

Bormpocel




S3BIKOBOM Y YUTATEIILCKOM KYJIBTYPBI KaK
CPEICTBA B3aUMOACUCTBHS MEXKAY JIFOABMU U
[IO3HAHUS MUpa

149 (m.5.1)

cobecenoBaHus
23,24 (1.6.3)

JIP11 |CriocobHOCTh OCO3HaHUS LIEHHOCTH Bomnpocsl
HaY4HOU JIeSTEIbHOCTH, s 6ecenbl
TOTOBHOCTb OCYILIECTBIIATH 142-
MPOCKTHYIO M HCClieaoBaTenbekyio (149 (m.5.1)
NESITEIbHOCTD
WH/IMBUYAJIBHO U B IpyIIe
MPO1 |ymers camocTosITENEHO (HOPMYITHPOBATH U Bonpocel
aKTyaJIM3HpOBaTh NpobIeMy, paccMaTpuBaTh €€ 11 6ecebl
BCECTOPOHHE, OIPEJEIIATh LIEIH AEATEIbHOCTH, 142-
3aj1aBaTh MapaMeTpsl U KpuTepuu ux goctikenus, (149 (m.5.1)
BHOCUTbh KOPPEKTUBBI B JIEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEJISIM, OLICHUBATD
PHUCKH ITOCIIE/ICTBUM JeSITEIbHOCTH
MP04 |ananu3upoBaTh NOJIYYEHHBIE B X0O/I€ peleHus 3a1auu [Borpoc
pe3ysbTaThl, KPUTUYECKH OLIEHUBATh UX bl IS
JIOCTOBEPHOCTb, TIPOTHO3UPOBATH M3MEHEHUE B HOBBIX|OECEIBI
YCIIOBUSAX 142-
149 (n.5.1)
MPO5 |ymeTh mepeHOCHUTH 3HAHUS B TIO3HABATEIBHYIO U Bomnpoc
NPaKTUYECKYIO 00JIACTH KU3HECSTEIIbHOCTH Bl JIS
Oeceibl
142-
149 (n.5.1)
MPO06 |ymMeTh HHTErpUPOBATh 3HAHUS U3 Pa3HbIX Bomnpoc
NpeIMETHBIX obsacTelt GnoIoruu Bl JIS
Oecepl
142-
149 (n.5.1)
MPOQ7 [BbIIBUraTh HOBBIE HJIEHU, IPEJIaraTh Bomnpoc
OpPUTHHATLHBIC TIOJIXOIbI U PEIICHUS BI JIS
Oeceibl
142-
149 (n.5.1)
ITP601 |CriocoOHOCTB GOPMUPOBATH 3HAHUS O MECTE U Bomnpoc
pOJIM OMOJIOTUH B CHCTEME HAyYHOT'O 3HAHMS; bl JIJTST
Oeceibl
142-

149 (1.5.1)




(yHKIIMOHATTEHON
IPaMOTHOCTH Y€JI0BEKa JUIs
[PEIICHUS KU3HEHHBIX
pooeM

I1P603

Cnocob6HOCTh (OPMUPOBATH
YMEHHUSI PaCKPbIBATh
COJICpKAHUE
OCHOBOIIOJIATAIOLIIX
OMOJIOTUYECKUX TEOpHUil U
CUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallHOHHOM,
SBOJIIOIIMOHHOM,
[TPOUCXOXKIACHHUSI JKU3HU U
YeloBeKa

Bompocs! mis
Oecenpr 142-
149 (n.5.1)

I1P605

CrocoOHOCTh TPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOT'O
[MO3HAHUS, UCIIOJIb3YEMBIX B
OMoJIOrun: HAOIIOACHUS U
OITMCAHHUS JKUBBIX CHUCTEM,
[POLIECCOB U SIBJICHUI;
OpraHU3aIH ¥ MPOBEICHUS
OHOJIOTHYECKOI0
SKCIIEPUMEHTA, BBIJBUKEHUS
TUIOTE3, BEIIBICHHS
3aBUCUMOCTH MEXIY
HCCIIeAyeMbIMU BETMYMHAMMU,
00BSICHEHUS TIOTYYEHHBIX
pe3yIbTaTOB U
(hopMynupoBaHUs BBIBOJOB C
HCTIOIb30BAaHUEM HAYYHBIX
[OHATUHI, TEOPUI U 3aKOHOB

Bompock! s
Oecensnl 142-
149 (.5.1)

Tema 2.3

JIPO8

WHTEPEC K Pa3INuHbIM
chepam npodeccCuoHaAITbHON
NesITeTbHOCTH

Bormpocs! mis
Oecenpl 150-
154 (n.5.1)

JIP09

CrniocobHOCTh OPMHUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
00II1eCTBEHHOW TTPAKTUKH,
OCHOBAHHOTO Ha JIMaJore
KYJbTYp, ClIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
[MOJIMKYJIBTYPHOM MUPE

Bormpocs! mis
oecensl 150-
154 (n.5.1)

JIP10

CriocoOHOCTE
COB eleIeHCTBOBaHI/ISI
SI3LIKOBOM M YUTATEILCKOM

Bormpocsr mis
Oecenst 150-
154 (n.5.1)

TecToBble
3amganus 11-20
(m.6.1 pa3zgen 2)

KonTtpomnbHas
pabota (11.6.2.2)

Bormpocst
coDecenoBaHus
25,26 (11.6.3)




KYyJbTYPbI KaK CpeACTBa
B3aUMOJICVCTBUS MEKITY
JTFObMU U TTIO3HAHUS MUpa

MPO1

YMEThb CAaMOCTOSITEIIHO
(bopMynHpOBaTh U
aKTyaJIn3UpOBaTh IPOOIEMY,
paccMaTpuBaTth €€
BCCCTOPOHHE, OIPEICIISTh
LIeITU IS TEIIbHOCTH, 3a/1aBaTh
apaMeTpbl U KPUTEPUH UX
TTOCTUKCHUSI, BHOCUTD
KOPPEKTHUBBI B [ICATEIILHOCTb,
OLICHMBATh COOTBETCTBUE
PE3yIbTATOB LICISIM,
OLICHUBATh PUCKU
[OCIIC/ICTBUIT e TEIBHOCTH

Bornpocs! s
6ecensl 150-
154 (n.5.1)

MPO02

BIIA/ICTh HaBBIKAMU y4eOHO-
MCCIIEA0BATEIBCKON U
[TPOEKTHOM JIeATEIILHOCTH,
HABBIKAMU Pa3peIICHHS
po0OJsieM B 0071aCTH OHOJIOTHH

Bompocs! miist
oOecensl 150-
154 (.5.1)

MPO03

BELISIBIISITh
CJIEICTBEHHbBIE
AKTYyaJIU3UpOBAThH
BBIJIBUTATh
peuieHus,
ApPTyMEHTBI
TOKa3aTelIbcTBa
YTBEPKICHUM, 3a/1aBaTh
mapamMeTpbl U KpPUTEpHUH
pereHust B 00J1acTu OMOJIOTHH

PUYHHHO-
CBSI3M W
3aj1auy,
THIIOTE3y  ee
HaXOJIUTh
IS
CBOUX

Bormpocs! miist
oecennl 150-
154 (m.5.1)

MP04

AHAIIM3UPOBATL IIOJIYYCHHBIC B
X0€ pemiCHuA 3aJa4y]
PE3YyJIbTATHI, KPpUTHYCCKU
OIICHUBATh HX IOCTOBCPHOCTD,
IIPOTHO3UPOBATL H3MCHCHHC B
HOBBIX YCJIOBUAX

Bormpocs! 1s
oecensl 150-
154 (n.5.1)

MPO09

CO3/1aBaTh TEKCTBI B
pa3IMuHbIX  ¢opMmaTax C
Y4ETOM Ha3HAYEHUS
nHpoOpManuu W IETEBOU
ayIMTOpUH, BbIOMpast
ONTHUMAJIbHYIO bopmy
[IpEICTAaBICHUS U

BHU3YyaJIM3allun

Bornpocs! s
oecensl 150-
154 (n.5.1)

MP13

IMIPUHUMAaTh LCINU COBMECTHOM

Bomnpocs! 1iis




eITeNbHOCTH,
OpraHU30BbIBATH U
KOOPJAMHHUPOBATH JICUCTBHS 110
€€ MOCTHKECHHUIO: COCTABIISITh
IUIaH IeHCTBUH,
pacrpenenarTb pojau ¢ y4ETOM
MHEHHH YYaCTHUKOB,
00CYX1aTh pe3yJIbTaThl
COBMECTHOM pabOThI

oecensr 150-
154 (n.5.1)

MP15

OCYIIECTBIISITH TO3UTHBHOE
CTpaTEernuecKoe MOBEICHUE B
Pa3IMYHBIX CUTYAIHSIX,
[IPOSIBIIATH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHUIMATHBHBIM

Bonpocs! mis
Oecenst 150-
154 (n.5.1)

I1P607

CrniocoGHOCTH periaTh
OMOJIOTMYECKHE 3a1a49H,
COCTaBJISATh T€HOTUITNYECKUE
CXEMBI CKPEIUBAHUS IS
pa3HbIX TUIIOB HACJIE10BaHUS
[IPU3HAKOB y OPTaHNU3MOB,
COCTaBJISATh CXEMBI IIEpeHoca
BEIIIECTB M YHEPTHH B
HKOcHUCTEMaXx (LIeTH MUTaHus,
MUIIEBbIE CETH)

Bormpocsr s
Oecenpl 150-
154 (n.5.1)

Tema 2.4

JIP10

Croco0HOCTh
COBEPILICHCTBOBAHUS
SI3LIKOBOM U UM TATEIIHLCKOM
KYyJbTYPbI KaK CPeACTBA
B3aUMOJICVCTBUS MEXKITY
JTFObMHU M IO3HAHKS MUpa

Bormpocsr s
Oecenpl 155-
159 (n.5.1)

Cnoco6HOCTB
LIEHHOCTU Hay4HOU
NIESATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIIATH IPOCKTHYIO U
VICCIIEI0OBATENbCKYIO
NIESATEIIBHOCTD
WHIUBUAYAIBHO U B TPYIIE

OCO3HaHUs

Bormpocsr mis
6ecenpl 155-
159 (n.5.1)

MPO1

YMETh CAMOCTOSITEITBHO
(bopMynHupoBaTh U
aKTyaJlu3UpoBaTh MpooIemy,
paccMaTpuBarh €€
BCECTOPOHHE, ONPEACIIATH
LIeJIN JeSITeTIbHOCTH, 33]1aBaTh
mapameTphl ¥ KpUTEPHH HX
TOCTHIKEHUSI, BHOCUTh

Bormpocs! mis
6ecenpl 155-
159 (n.5.1)

TecToBbIe
saganns 11-20
(1.6.1 paznen 2)

KoHTponbsHas
pabota (11.6.2.2)

Bormpocsl
cobecei0BaHuUS
27,28 (1.6.3)




KOPPEKTHUBBI B ICATCIIBHOCTD,
OLCHUBATb COOTBECTCTBHUEC
PE3YIBTATOB LCIIAM,
OLICHUBATb PUCKHU
HOCJ'IGI[CTBI/II‘/’I JACATCIIbHOCTH

MPO02

BJIaJICTh HABBIKAMH Y4eOHO-
HCCIIEI0BATENBCKON U
[TPOEKTHOM JIeATEIILHOCTH,
HABBIKAMU Pa3peIICHUS
po0JsieM B 0071aCTH OHOJIOTHH

Bomnpocs! 1
Oecennl 155-
159 (m.5.1)

MP04

AHAJIM3UPOBATh ITOJIYYCHHEIC B
XO0I€ PCIICHHUA 3aa4Yn
PE3YyJIbTAaThl, KDUTUYCCKHU
OLICHUBATH UX JOCTOBCPHOCTD,
IIPOrHO3UPOBATbL NSMCHCHUC B
HOBBIX YCJIOBUAX

Bomnpocs! 1
Oecennl 155-
159 (m.5.1)

MP18

pa3BUBATh CIIOCOOHOCTH
[MOHUMATh MHP C TIO3HIIUU
Npyroro 4eJoBeKa

Bomnpocs! 1
Oecennl 155-
159 (m.5.1)

I1P602

CnocoGHoCTh (hopMUPOBATH
YMEHHsI PaCKPhIBATh
cofiepKaHue
OCHOBOIIOJIATAIOIINX
OMOJIOTHYECKUX TEPMHHOB U
MOHSTHIA: )KU3Hb, KJIETKA,
TKaHb, OPTaH, OPraHu3M, BH]I,
MOMYJISINS, SKOCUCTEMA,
6uoreHos, ouocdepa;
MeTa00s3M (0OMEH BEIeCTB
U TIpEeBpaICHNE SHEPTHN),
roMeocTas (caMoperyJsius),
OucuHTe3 OemKa, CTPYKTypHast
OpraHHU3aIHs] JKHUBBIX CHCTEM,
TTMCKPETHOCTD,
CaMOBOCIIPOM3BEICHUE
(penponykiws),
HACJICICTBEHHOCTbD,
N3MEHYMBOCTb, POCT U
pa3BHUTHE, YPOBHEBAS
OpraHu3anus

Bormpocs! miist
Oecennl 155-
159 (m.5.1)

[1P604

Crnoco6HocTh (hopMUpOBATH
YMEHHS paCKpBIBATh
OCHOBOIIOJIAT Al0IINE
OHOJIOTHYECKUE 3aKOHBI U
3akoHoMepHocTH (I
Menpens, T. Moprana, H. 1.
Bapuiosa, O.I'ekkens, @

Bomnpocs! 1is
Oecennl 155-
159 (m.5.1)




Mirosepa, K. bapa), u ux
IMIPUMCHUMOCTD K JXUBbBIM
crcTeMaM

I1P607

CrniocoOHOCTH peraTh
OHOJIOTHYECKHUE 3a1a4H,
COCTaBJIATh T€HOTHITNYECKHUE
CXEMBI CKpEIMBaHUS IS
Pa3HBIX THUIIOB HACJIEJOBAHUS
MPU3HAKOB y OPTaHU3MOB,
COCTaBJIATh CXEMBI IIepeHOCa
BEIIIECTB 1 SHEPTHH B
PKOCUCTeMaXx (LIeNH MUTaHus,
[UIIEBbIE CETH)

Bonpocs! mis
Oecenst 155-
159 (n.5.1)

I1P608

CrocoOHOCTh KPUTHUECKH
OLIEHUBATh WH(POPMAIIHIO
OMOJIOTMYECKOI0 COJICPKAHMUS,
BKJIFOYAIOIIYIO
[ICeB/IOHAYYHbIE 3HAHUS U3
Pa3INIHBIX
CTOYHHKOB(CPEJICTBA
MaccoBOM WH(pOpMAIIHH,
Hay4YHO-TIONYJISIpHbIE
MaTepHuabl);
WHTEPIPETUPOBATH 3THUECKHE
aCTIEKTHI COBPEMEHHBIX
ycclieIoBaHMi B Orooruu,
MeIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh I100aIbHBIE
PKOJIOTMYECKHUE MTPOOIIEMbI
COBPEMEHHOCTH,
(hopMHUPOBATH 11O OTHOIIIEHUIO
K HUM COOCTBEHHYIO MO3HIINIO

Bormpocsr s
Oecenpl 155-
159 (n.5.1)

Tema 2.5

JIPO9

CrniocobHOCTh OPMHUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
00II1eCTBEHHON MTPAKTHUKH,
OCHOBAHHOTO Ha JIMaJore
KYJbTYp, ClIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
[MOJIMKYJIBTYPHOM MUPE

Bormpocs! mis
oecensl 160-
166 (1.5.1)

JIP10

CrocoO0HOCTE
COBeleIeHCTBOBaHI/ISI
SI3BIKOBOM M UM TATEIBCKOM
KYJIbTYpbI KaK CpeJICTBA
B3aUMOJICCTBUS MEKITY
JIFOAbMHA U ITIO3HAHUA MI/Ipa

Bormpocsr s
oecensl 160-
166 (1.5.1)

TectoBnIEe
3amganus 11-20
(6.1 pazzgen 2)

KonTtpomnbHas
pabota (11.6.2.2)

Bormpocst
coDecenoBaHus
29,30 (11.6.3)




MPO1

YMETb CaMOCTOSITEIHHO
(bopMynHpOBaTh U
AKTyaJlu3UpoBaTh NpooiIeMy,
paccMaTpuBaTth €€
BCECTOPOHHE, OTPEIEIATh
L€/ 1€ATEIbHOCTH, 331aBaTh
MapameTpbl U KPUTEPUHU UX
TOCTUKEHUS, BHOCUTh
KOPPEKTHUBBI B JCSITEILHOCTD,
OLICHUBATh COOTBETCTBUE
PE3yNIbTATOB LIETISIM,
OLICHUBATh PUCKHU
[MOCIICJICTBHI 1€ATETHbHOCTH

Bomnpocs! nis
oecennl 160-
166 (1.5.1)

MPO03

BBISIBJIATH IPUUUHHO-
CIICICTBCHHEIC CBSI3U U
AKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€
peleHMs, HAaXOIUTh
aQpryMEHTBI JIJIs1
ITOKa3aTeJIbCTBA CBOUX
YTBEPKICHHI, 3a/1aBaTh
[apaMeTpbl U KPUTEPUU
perieHust B 00J1acTu OMOJIOTUH

Bomnpocs! 1s
6ecennl 160-
166 (m.5.1)

MPO5

YMETb IEPEHOCUTH 3HAHUS B
[M03HABATEJIbHYIO U
MIPAKTUYECKYIO 00JIACTH
YKU3HEIEATEIbHOCTH

Bornpocs! s
Oecens 160-
166 (n.5.1)

MP13

[IPUHUMATD 11€JT1 COBMECTHOMN
e TENIbHOCTH,
OpraHU30BBIBATH U
KOOPAMHHUPOBATH IEUCTBUS 110
€€ JOCTIDKEHUIO: COCTABISTD
MJ1aH JeHCTBUM,
pacupenenaTh POIU ¢ YYETOM
MHEHHUI YYaCTHUKOB,
00CyX1aTh pe3yabTaThI
COBMECTHOM paboThI

Bornpocs! s
Oecens 160-
166 (n.5.1)

MP14

KOOPJAWHUPOBATh U
BBITOJIHATE PaboOTy B
YCIOBHSIX PEATIBHOTO,
BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS

Bormnpocs! s
oOecensl 160-
166 (n.5.1)

MP16

[IPUHUMATh MOTUBBI U
ApPryMEHTBI APYTUX JIIOACH
[IPY aHAJIN3€ PE3yIbTATOB
NIEATEIILHOCTH

Bomnpocs! nis
oecennl 160-
166 (1.5.1)




MP18

pa3BUBATH CIIOCOOHOCTH
IIOHUMATb MUP C IIO3ULIUN
JPyroro 4ejoBeKa

Bonpoce! qist
oecennl 160-
166 (1.5.1)

I1P604

CrniocobHOCTH (hOpMHPOBATH
YMEHHUSI PaCKPHIBATH
OCHOBOIIOJIAraroIIIe
OHOJIOTNMYECKHUE 3aKOHBI U
3akoHomepHocTH (I
Mengaens, T. Moprana, H. 1.
Basmiiosa, 0.1 exkensa, O
Miomepa, K. bapa), u ux
MMPUMEHHUMOCTD K JKUBBIM
cHUCTEeMaM

Bonpocs! mis
Oecenst 160-
166 (11.5.1)

I1P608

CrocoOHOCTh KPUTHUECKH
OLIEHUBATh WH(POPMAIIHIO
OMOJIOTMYECKOI0 COJICPKAHMUS,
BKJIFOYAIOIIYIO
[ICeB/IOHAYYHbIE 3HAHUS U3
Pa3INIHBIX
CTOYHHKOB(CPEJICTBA
MaccoBOM WH(pOpMAIIHH,
Hay4YHO-TIONYJISIpHbIE
MaTepHuabl);
WHTEPIPETUPOBATH 3THUECKHE
aCTIEKTHI COBPEMEHHBIX
VcClieIOBaHM B OHoI0rHy,
MeIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rI100aabHbIE
PKOJIOTMYECKHUE MTPOOIIEMbI
COBPEMEHHOCTH,
(hopMHUPOBATH 11O OTHOIIIEHUIO
K HUM COOCTBEHHYIO MO3HIINIO

Bormpocsr s
Oecenpl 160-
166 (11.5.1)

Tema 2.6

JIPO3

Crnoco6HocTh (hopMHUpOBAThH
[POCCHUICKYIO I'PaXk/IaHCKYIO
WJIEHTUYHOCTHU, TaTPUOTU3MA,
YBa)KEHHS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTHU
nepen Ponunoi, ropnoctu 3a
CBOM Kpai, cBoro Ponuny,
CBOM S3BIK U KYJIbTYPY,
[IPOILIJIOE M HACTOsIIEe
MHOTOHAIIMOHAJIBHOI'O HApO1a
Poccun

Bormpocs! mis
Oecensl 167-
173 (n.5.1)

JIPO4

CrniocobHOCTBH (hOpMHPOBATH
[ICHHOCTHOE OTHOILICHHUE K
roCyIapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY U
PUPOTHOMY HACIIEITUIO,

Bonpock! qist
Oecensl 167-
173 (m.5.1)

TecToBbIe
sagannsa 11-20
(m.6.1 pazzaen 2)

KonTtpomnbHas
paborta (11.6.2.2)

Bormpocsl
coDecenoBaHus
31,32 (11.6.3)




MaMsATHUKAM, TPaIULISIM
HaponoB Poccun,
noctuxeHusM Poccuu B
HayKe, UICKYCCTBE, CIIOpPTE,
TEXHOJIOTHSIX U TpyJie

JIPO8 WHTEpEC K pa3IudHbIM Bormnpocs! s
cdhepam nmpodeccHoHATBHON Oecennr 167-
NEeSTEIILHOCTH 173 (m.5.1)

JIP0O9 CriocoGHOCTh (hOpMHUPOBATH Bomnpocs! s
MHUPOBO33PEHHUE, Oecennr 167-
COOTBETCTBYIOIIIEE 173 (m.5.1)
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH H
00IIECTBEHHOMN MPAKTUKH,

OCHOBAaHHOTO Ha JHAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
[OJINKYTbTYPHOM MHUPE YHCIIE
C HCIIOJIb30BaHUEM
COBPEMEHHBIX JJICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

JIP10 CriocobHOCTh Bomnpocs! s
COBEPIIICHCTBOBAHMSI Oecennl 167-
SI3bIKOBOM 1 UNTATEIbCKON 173 (m.5.1)
KYJIBTYPBI KaK CpEeICTBA
B3aMMO/JICHCTBUS MEXKTY
ITIOTEMU U TIO3HAHUS MUPA

JIP11 Cr1ocoOHOCTE OoCo3HaHusA |Bompocsl mis
LIEHHOCTH Hay4yHOM |0ecennl 167-
e TENIbHOCTH, rotoBHocth (173 (m.5.1)
OCYIIECTBIISTH IPOSKTHYIO U
MCCIIEIOBATENBCKYIO
NeSITeITbHOCTD
WHIMBUAYAIBHO U B TPYIIE

MP04  |ananu3upoBaTh MoyydeHHble B (Borpocsk! s
XOJI€ PELICHUS 3a1a4u Oecensl 167-
pe3yIbTaThl, KPUTHUECKHU 173 (m.5.1)
OILICHUBAThH UX JJOCTOBEPHOCTb,
MIPOTrHO3MPOBATH H3MCHECHHE B
HOBBIX YCIIOBUSX

MPO08 BJIAJIETh HABBIKAMU Bomnpocsl 1
MOJTy4eHUs: HUHPOPMALIUH U3 Oecenn! 167-
MCTOYHUKOB Pa3HbBIX THUIIOB, 173 (m.5.1)

CaMOCTOSATCIIbBHO
OCYILICCTBJIATH IIOMUCK, aHAJIU3,




CUCTEMATU3ALHIO U
WHTEpIpEeTANIO HHPOpMATUU
pa3IMYHBIX BUOB U GOPM
[IPEICTABICHUS

I1P603

Cnocob6HOCTh (OPMUPOBATH
YMEHHUSI PaCKPbIBATh
COJICpKAHUE
OCHOBOIIOJIATAIOLIIX
OMOJIOTUYECKUX TEOpHUil U
CUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallHOHHOM,
SBOJIIOIIMOHHOM,
[TPOUCXOXKIACHHUSI JKU3HU U
yeoBeKa

Bompocs! mis
Oecensl 167-
173 (n.5.1)

ITP605

CriocoOHOCTh IPUMEHEHUS
OCHOBHBIX METO/JIOB HAYYHOT'O
MMO3HAHUS, HCIIOJB3YEMBIX B
OHOJIOrUM: HAOIIOIEHUS U
OTIMCAHMSI KUBBIX CUCTEM,
[IPOLIECCOB U SIBJICHUH;
OpTaHU3aIMH U TIPOBEICHHS
OHOJIOTMYECKOTO
HKCIIEPUMEHTA, BBIIBIKEHUS
[UII0TE3, BBISIBICHUS
3aBHCUMOCTH MEXKIY
HCCllelyeMbIMH BEJTMUMHAMH,
00BSICHEHUS MOTYYEHHBIX
pe3yabTaTOB U
(hOpMyYIHPOBAHUS BBIBOJIOB C
MCTI0JIb30BAHNUEM HAayUHBIX
[MOHSTUI, TEOPUN U 3aKOHOB

Bormpocsr s
Oecenpl 167-
173 (n.5.1)

I1P607

CrniocoOHOCTB penathb
OMoNOTHYeCKUe 3a/1a4H,
COCTaBJIATh TCHOTHITUYECKUE
CXEMBI CKpPELMBAHUS IS
Pa3HbBIX THUIIOB HACIICIOBAHHSI
MPU3HAKOB y OPTaHU3MOB,
COCTaBIISATH CXEMBI TIepeHOca
BEILIECTB U SHEPIUH B
PKOCUCTEeMaXx (LIeNH MUTAHUS,
MUIIEBBIC CETH)

Bormpocs! mis
6ecenpl 167-
173 (n.5.1)

Paznen 3. Teopus 3BoOIOITUN

Tema 3.1

JIPO1

CrniocobHOCTBH (hOpMHUPOBATH
IPasKIaHCKOIO TIO3UIHIO
oOydaromierocs, Kaxk
AKTUBHOI'O 1 OTBETCTBEHHOI'O
YJIeHa POCCHICKOTO 00IIecTBa

Bonpocs! qist
Oecensl 174-
178 (m.5.1)

TecToBbIe
3amanus 21-40
(m.6.1 paznen 3)
Bormpocsl
coDecenoBaHus




1 OCO3HAHHE CBOET0 MECTA B
HH(POPMaIMOHHOM 00IIIeCTBE

JIPO9

CriocobHOCTH (hOpMHUPOBATH
MHPOBO33pPEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPaKTHKH,
OCHOBAaHHOTO Ha JIHajIore
KYJIbTYp, CHOCOOCTBYIOILIETO
OCO3HaHHIO CBOETO MECTa B
[1OJIUKYJIBTYPHOM MUPE YUCIIE
C UCITIOJIb30BaHUEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

Bomnpocs! 1
oecennl 174-
178 (m.5.1)

JIP10

CriocoOHOCTE
COBEPILICHCTBOBAHUS
SI3BIKOBOM M UATATENHCKOM
KYJIBTYPBI KaK CpeICTBa
B3aMMOJICHCTBHSI MEXKILY
JTFOZIBMH U TIO3HAHUST MEPa

Bormpocs! miist
oOecensl 174-
178 (m.5.1)

MPO1

YMETh CAMOCTOSITEITLHO
(bopMynMpOBaTh U
aKTyaJlu3UpoBaTh NMpoOJIeMy,
paccMaTpuBaTh €€
BCECTOPOHHE, OIIPEIEIISATH
[IeTTN IeITETIbHOCTH, 3a/1aBaTh
MapameTphbl U KpUTSPHH HX
TTOCTHKEHUSI, BHOCUTh
KOPPEKTHBBI B 1€ TEILHOCTD,
OLIEHUBAaTh COOTBETCTBUE
Pe3yIbTATOB LIEISIM,
OLICHUBATh PHCKU
OCJIEACTBUN NEITEILHOCTU

Bornpocs! s
6ecennt 174-
178 (n.5.1)

MPO02

BJIAJICTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATEILCKON 1
[IPOEKTHOM JIeATEeIHbHOCTH,
HAaBBIKAMU Pa3peIICHUS
mpoOsieM B 007acT OUOIOTHH

Bornpocs! s
6ecenn! 174-
178 (m.5.1)

MPO03

BBISIBJISATH IPUYHMHHO-
CJICJICTBEHHBIE CBSA3U U
AKTyaJIn3UpPOBATH 3a/1a4y,
BBIJIBUT'aTh TUIIOTE3Y €€
pELICHNS, HAXOIUTh
ApPTyMEHTBI IS
ITOKa3aTeIIbCTBA CBOMX
YTBEPKICHHI, 3a/1aBaTh

Bornpocs! s
6ecenn! 174-
178 (n.5.1)

33,34,35,36,37
(1.6.3)




MapameTpsl U KPUTEpUU
perieHus B 00J1acTi OMOJIOTHH

MP04

AHAJIM3UPOBATh ITOJIYYCHHEBIC B
XOIC PCUICHHUA 3aa4YNn
PE3YIbTATEI, KPUTHUYCCKHU
OLICHUBATb UX JOCTOBCPHOCTD,
IIPOTHO3UPOBATh U3MCHCHUC B
HOBBIX YCJIOBUAX

Bomnpocs! 1
oecennl 174-
178 (m.5.1)

MP12

BJIaJICTh HABBIKAMHU
pacrio3HaBaHMs ¥ 3aIUTHI
nHOopMannH,
WH(POPMAIIHOHHOM
0€30MaCHOCTH JIMYHOCTH

Bomnpocs! 1is
oOecensl 174-
178 (m.5.1)

I1P603

Crnioco6HOCTH (hopMUpOBATH
YMEHHSI PaCKPHIBATH
coJIepKaHue
OCHOBOITOJIATrafOIIIX
OMOJIOTHYECKUX TCOPHH U
TUIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallHOHHOM,
SBOJIIOIMOHHOM,
[TPOUCXOXKACHUS )KU3HU U
JeIIOBEeKa

Bormpocs! miist
Oecensl 174-
178 (m.5.1)

ITP605

CriocoOHOCTh IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO
MMO3HAHWS, HCTIOJIB3YEMBIX B
OuosIOruu: HAOIIOACHUS U
OTIMCAHMSI KUBBIX CUCTEM,
[POLIECCOB U SIBJICHUM;
OpTaHU3aIMH U TIPOBEICHHS
OHOJIOTMYECKOTO
HKCIIEPUMEHTA, BBIIBIKEHUS
UII0TE3, BBISIBICHUS
3aBHCUMOCTH MEXKITY
VCClIelyeMbIMH BEJTMUMHAMH,
00BSICHEHUS MTOTYYEHHBIX
pe3yabTaToOB U
(hOopMyYITHPOBaHUS BBIBOJIOB C
MCTIOJIb30BAHNEM HAayUHBIX
[MOHSTUI, TEOPUN U 3aKOHOB

Bormpocs! 1s
6ecenn! 174-
178 (n.5.1)

ITP609

CrocoOHOCTE cO3/1aBaTh
COOCTBEHHBIE TUCHMEHHEIE U
YCTHBIE COOOIICHUS HA
OCHOBE OMOJIOIrHYECKOM
H(pOpPMAIIMY U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh TIOHITHHHBIN

Bornpocs! s
Oecenn! 174-
178 (n.5.1)




amnmapar OuoJIOTUH

Tema 3.2

JIPO3

Cnocob6HOCTHh (OpMUPOBATH
POCCHUICKYIO IPaXKJaHCKYIO
WJICHTUYHOCTH, IATPUOTU3MA,
YBa)KEHHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH
nepen Ponunoi, ropaoctu 3a
CBOU Kpaii, cBoro Poauny,
CBOH A3BIK U KYJBTYDY,
[POILJIOE U HACTOSALLEE
MHOT'OHAIIMOHAJIBHOI'O HAPO1a
Poccun

Bonpocs! qis
6ecenpl 179-
184 (.5.1)

JIP09

CnocoGHocTh (hopMUPOBATH
MHUPOBO33pCHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTHKH,
OCHOBAHHOTO Ha JINAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIUKYJITYPHOM MHPE YHCIIC
C MCIOJTb30BaHUEM
COBPEMEHHBIX 3JIEKTPOHHBIX
o0pa30BaTeNbHBIX PECYPCOB

Bonpocs! qs
oecennl 179-
184 (.5.1)

CrocoOHOCTh
LIEHHOCTH
eATENbHOCTH,

OCO3HaHM
Hay4YHOU
TOTOBHOCTb

OCYILIECTBJISAITh ~ NPOEKTHYIO U

HCCJIICAOBATCIILCKYIO
JACATCIIBHOCTD
WHAUBUAYAJIbHO U B TPYIIIIC

Bonpoce! qs
oecennl 179-
184 (m.5.1)

MPO3

BBISIBJISITH IPUYMHHO-
CJIEICTBEHHBIE CBS3H U
aKTyaJlM3UpoBaTh 3a/1auy,
BBIIBUTATh TUIIOTE3Y €€
pEIIeHNs, HaXOAUTh
apryMeHTBhI JUIs
J10Ka3aTeNIbCTBA CBOMX
YTBEPK/ICHUH, 3a71aBaTh
apameTpsl U KpUTEpUN
pereHust B 00J1acTi OMOJIOTHH

Bonpoce! mist
oecensl 179-
184 (m.5.1)

MPO5

YMETb IIEPEHOCUTH 3HAHUS B
M03HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH
KU3HEIeATEITbHOCTH

Bonpocs! qist
oecensl 179-
184 (m.5.1)

TecToBble
samanns 21-40
(1.6.1 paznen 3)

Bormpocet
cobece0BaHMs
38,39,40,41
(m.6.3)




I1P607

CrniocobHOCTB penathb
OHoJIOTHYECKHE 3a/1auH,
COCTABIISATh TEHOTUITHYECKUE
CXEMBI CKPEIUBAHHS JIsI
Pa3HBIX THIIOB HACIIETOBAHHUS
MPU3HAKOB y OPTaHU3MOB,
COCTaBJISATH CXEMBI IIepeHoca
BEIIIECTB ¥ SHEPTHH B
PKOocHcTeMax (LeMy MUTAHUS,
MUIIEBHIC CETH)

Bonpocs! qist
oecennl 179-
184 (n.5.1)

ITP609

Cr1ocoOHOCTh cO34aBaTh
CcOOCTBEHHBIE MUCbMEHHBIE U
YCTHBIE COOOIICHHS Ha
OCHOBE OMOJIOTHYECKOMI
nH(pOpMaIUK U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO
KCITOJIb30BaTh NOHSITHHNHBIN
anmnapar OUOJIOTUU

Bormpocs! mis
Oecensl 179-
184 (n.5.1)

Tema 3.3

JIP09

Crnoco6HocTh (hopMHUpOBAThH
MHPOBO33pEHUE,
COOTBETCTBYIOLIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U
OO0IIeCTBEHHOH NMPaKTHKH,
OCHOBAaHHOTO Ha JUaJIoTe
KYJIBTYp, CIOCOOCTBYIOIIET0
OCO3HAHHUIO CBOETO MecTa B
[MOJIUKYJIBTYPHOM MUPE YUCIIE
C UCTIOJIb30BaHUEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

Bompock! s
Oecensl 185-
190 (m.5.1)

JIP10

CnocoOHOCTh
COBEPILICHCTBOBAHUS
SI3LIKOBOM M UM TATEIIHLCKOM
KyJbTYpbI KaK CpeJCTBa
B3aUMOJICVCTBUS MEXKITY
JTFObMU M TIO3HAHUS MUPA

Bormpocsr s
Oecennr 185-
190 (m.5.1)

JIP11

Cr1ocoOHOCTE
LIEHHOCTH
EeATENLHOCTH,
OCYILIECTBIISITh
HCCIIEIOBATEITLCKYIO
EeATENBHOCTD
WHIMBUIYAIBHO M B TPYIIIIE

OCO3HaHM
Hay4HOU
TOTOBHOCTH

MMPOCKTHYIO U

Bormpocs! mis
Oecenpl 185-
190 (m.5.1)

MPO1

YMETh CAMOCTOSITEIIEHO
(dbopmMynHupoBaTh U

Bonpocs! qist
Oecennl 185-

TectoBBIE
saganus 21-40
(m.6.1 pazzgen 3)

Bormpocsl
cobece1oBaHUS
42 (n.6.3)




AKTyaJIM3UPOBAThH IPOOIIEMY,
paccMaTpuBaTh €€
BCECTOPOHHE, OMPEIEIATh
[[eJIN eSITeTIbHOCTH, 33]1aBaTh
MapameTpbl U KPUTEPUU UX
JOCTHIXKCHUSA, BHOCUTD
KOPPEKTHUBBI B JCSITEILHOCTD,
OIICHUBATh COOTBETCTBUE
PE3yNIbTATOB LIETISIM,
OILICHUBATb PUCKHU
[TOCIICACTBHI 1€ATEIbHOCTH

190 (m.5.1)

MPO02

BJIaJICTh HABBIKAMH Y4EOHO-
MCCIIEA0BATEIBCKON U
[TPOSKTHOM JICATEIILHOCTH,
HABBIKAMU Pa3peIICHUS
po0JieM B 001aCTH OHOJIOTHH

Bormpocs! miist
oecennl 185-
190 (m.5.1)

MPO03

BbISIBJIATH IPUYUHHO-
CJICICTBEHHBIC CBSI3U U
AKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€
penieHus, HaXOIUTh
aQpryMEHTBI JIJIs1
T0Ka3aTelIbCTBa CBOMX
YTBEPKICHUH, 3a/1aBaTh
[apaMeTpbl U KpUTEpUU
pereHust B 00J1acTu OMOJIOTHH

Bormpocs! miist
oecennl 185-
190 (m.5.1)

MP04

AHAJIU3UPOBATDH MMOJIYYCHHLBIC B
XO0JI€ PCIICHHUA 3a1a4n
PE3YIbTAaThl, KDUTHUYCCKHU
OILICHUBATH UX JOCTOBCPHOCTD,
IIPOTHO3UPOBATH N3MCHCHUC B
HOBBIX YCJIOBUAX

Bormpocs! 1s
Oecens! 185-
190 (n.5.1)

I1P603

CrniocobHOCTBH (hOpMHUPOBATH
YMEHUS PaCKpPhIBATh
coJIepKaHue
OCHOBOITOJIATrafOIIIX
OHOJOTUYECKUX TEOPHM U
TUTIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MyTallHOHHOM,
SBOJTFOITMOHHOM,
[IPOUCXOXKIACHUS )KU3HU U
JeIIOBEKa

Bornpocs! s
Oecennl 185-
190 (n.5.1)

ITP60S5

CrocoOHOCTh MPUMEHEHHUSI
OCHOBHBIX METOJIOB HAyYHOTO
MMO3HAHUS, HCITOJIB3yEeMbIX B
OHOJIOTUH: HAOIIOACHUS 1
ONHCAHUS KUBBIX CHCTEM,

Bornpocs! s
Oecennl 185-
190 (m.5.1)




[POLIECCOB U SIBJICHUI;
OpraHU3aIH ¥ MPOBEICHUS
OHOJIOrMYECKOrO
PKCIICPUMEHTA, BBIJIBHKEHUS
TUIIOTE3, BLIABICHUS
3aBUCHMOCTH MEXKTY
HCCIeyeMbIMU BEJIMUUHAMU,
0OBSCHEHHS TIOJTYYCHHBIX
pe3yJIbTaTOB U
(hopmyupoBaHUs BEIBOJIOB C
HCIIO0Ib30BAHUEM HAYYHBIX
[MOHSITUH, TEOPUI U 3aKOHOB

Pasgen 4. Dxonorus

Tema 4.1

JIP09

Crnoco6GHoCTh (hopMUpOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
0OLIECTBEHHOM MPAaKTUKH,
OCHOBAaHHOTO Ha JHajiore
KYJIbTYpP, CHIOCOOCTBYIOIIETO
OCO3HaHUIO CBOETO MECTa B
[MOJINKYJIBTYPHOM MUPE YHCIIE
C UCIIOJIb30BaHUEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

Bormpocsr s
oecenpl 191-
197 (n.5.1)

JIP12

CriocobHOCTH K
(hopMHUPOBaHUIO
HKOJIOTMYECKOH KYJIbTYpBI,
[MOHUMAaHMUsI BIUSHUS
COLMAJIBHO-I)KOHOMHUYECKUX
[IPOLIECCOB HA COCTOSTHUE
[PUPOJHOMN U COLIMATIbHON
Cpelbl, OCO3HaHNE
r1100aIbHOTO XapakTepa
HKOJIOTMYECKUX MPoOIeM

Bormpocsr mis
Oecenpl 191-
197 (n.5.1)

JIP13

CrocoOHOCTh TMJIAHUPOBATh U
OCYIIECTBJIATh  JCHUCTBUH B
OKpYy>Karoleu cpene HQ
OCHOBE 3HAHUS nesnen
YCTOMYHBOTO pa3BUTHA
YeII0OBEYECTBA

Bormpocs! mis
oecensl 191-
197 (n.5.1)

MP04

aHAJIM3UPOBATh TMOJIYYCHHbIE B
X0 peuieHus 3a/1a4m
pe3yabTaThl, KPUTHUYECKU
OLICHUBAaTh HX JOCTOBEPHOCTb),
[IPOrHO3UPOBATh U3MEHEHHE B

Bormpocsr mis
Oecensl 191-
197 (m.5.1)

TecToBEIEe
3amanus 41-49
(1m.6.1 pazaen 4)

KoHTponbsHas
pabota (1.6.2.3)

Bormpocsl
cobece10BaHUS
43,44,45 (11.6.3)




HOBBIX YCJIOBHAX

MPO5

YMETb IEPEHOCUTD 3HAHUS B
[103HABATEJIbHYIO U
[IPAKTUYECKYIO 00JIacTH
YKU3HEIEATENIbHOCTH

Bonpocs! qis
oecennl 191-
197 (m.5.1)

MP06

YMETh HHTETPUPOBATh 3HAHUS
W3 pa3HbIX IPEIMETHBIX
oOJiacTelt OMOIOTUU

Bonpocs! qist
oecennl 191-
197 (m.5.1)

MP18

pa3BUBaTh CIIOCOOHOCTH
[NOHUMAaTh MUP C IO3ULIUU
JPyroro 4ejaoBeKa

Bonpoce! qis
Oecensl 191-
197 (m.5.1)

ITP605

CriocoOHOCTH TPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOT'O
MMO3HAHUS, UCIIOJIb3yEMBIX B
OMoJIOrun: HAOIIOACHUS U
OITMCAHHUS JKUBBIX CHUCTEM,
[POLIECCOB U SIBJICHUI;
OpraHU3aIH ¥ MPOBEICHUS
OHOJIOTHYECKOI0
PKCIICPUMEHTA, BBIJIBHKEHUS
TUIOTE3, BEIIBICHHS
3aBUCUMOCTH MEXIY
HCCIIeAyeMbIMU BETMYUHAMHU,
00BSICHEHUS TIOTYYSHHBIX
pe3yIbTaTOB U
(hopMynupoBaHUs BBIBOJOB C
HCTIOIb30BAaHUEM HAYYHBIX
[MOHATUHI, TEOPUM U 3aKOHOB

Bompock! s
Oecennl 191-
197 (m.5.1)

Tema 4.2

MP 02

BIIaIETh HAaBBIKAMU y4eOHO-
HCCIIEI0BATENBCKON U
[MPOEKTHOM eI TEIbHOCTH,
HaBbIKAMU PA3PEILICHUS
poOsieM B 0071aCTH OMOJIOTHI

Bomnpocs! ms
Oecennl 198-
203 (m.5.1)

MP 03

BBISIBJISITH IPUYHHHO-
CJICJICTBEHHBIC CBS3H H
aKTyallu3UpOBaTh 33/1a4y,
BBIJIBUTATh THIIOTE3Y €€
pEIIeHUs, HaXOUTh
apTryMEHTHI JIIs
T0Ka3aTeNbCTBA CBOMX
YTBEPKICHHUI, 3a]1aBaTh
MapameTpsl U KPUTEpUU
penieHus B 001acTu Ouooruu

Bonpocs! ms
Oecennl 198-
203 (11.5.1)

JIPO9

Cnioco6HOCTh (hOopMHpPOBATH

Bonpoce! st

TecToBEIE
3amanus 41-49
(6.1 pazzgen 4)

Bormpocet
cobecenoBaHus
46,47,48 (11.6.3)




MHPOBO33pPEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPaKTHKH,
OCHOBAaHHOTO Ha JTHaJIore
KYJIbTYp, CHOCOOCTBYIOILIETO
OCO3HaHHIO CBOETO MECTa B
TMOJIMKYJIbTYPHOM MHUPC YUCIIC
C UCIIOJIb30BaHUEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

Oecennl 198-
203 (n.5.1)

JIP10

Cr1ocoOHOCTD
COBepHIeHCTBOBaHI/Iﬂ
SI3BIKOBOM M UATATENHCKOM
KYJIBTYpPBI KaK CpEICTBA
B3aMMOJICHCTBHSI MEXKILY
JIFOABbMU U ITO3HAHUA MI/Ipa

Bornpocs! s
Oecens 198-
203 (1.5.1)

JIP11

Cr10coOHOCTD
[IEHHOCTH
JICATCIIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh  MPOCKTHYIO U
VICCIICIOBATEITLCKYTO
eATeNbHOCTE

VHIWBUYaJIbHO U B IPYIIIE

OCO3HAHUS
Hay4YyHOU

Bormpocs! miist
Oecennl 198-
203 (m.5.1)

JIP12

CrniocoOHOCTb K
(hopMHUPOBaHHIO
DKOJIOTUYECKON KYIbTYpHI,
MMOHMMAaHUSI BIUSHUS
COLIMAJIbHO-9KOHOMHUYECKUX
[TPOLIECCOB HA COCTOSTHUE
[MPUPOIHOMN U COIIUATTLHON
Cpelbl, OCO3HAHUE
rI100aTHbHOTO XapaKTepa
HKOJIOTUYECKUX MPOoOIeM

Bormpocs! 1s
6ecennr 198-
203 (m.5.1)

JIP14

CrnocoGHOCTB
[IPOrHO3UPOBATh
HeOIaronpusITHbIE
DKOJIOTMYECKUE MTOCIEACTBUS
MpeIIpUHUMAEMBbIX
NIEHCTBUM, IPEOTBPALLATE UX

Bornpocs! s
6ecenpr 198-
203 (m.5.1)

JIP15

CriocoOHOCTB pacuIMpeHHs
OIIBITA JESITEIbHOCTH
DKOJIOTMYECKON
HAIPaBICHHOCTH

Bomnpocs! nis
Oecennl 198-
203 (m.5.1)




MP04  |ananu3upoBatTh MOJy4eHHbIE B |BONpOCHI 11
XOJI€ PEIICHUS 3a1a4u oecennl 198-
pe3yabTaThl, KPUTUYECKH 203 (1.5.1)
OLIEHUBATh UX JOCTOBEPHOCTb,
[IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBUSX

MPO5  [ymeTb NEpEHOCUTH 3HAHUS B Bornpocs! s
M03HABATEIBHYIO U 6ecenpr 198-
[MPAKTHUYECKYI0 00JIaCTH 203 (n.5.1)
KM3HEIEATETbHOCTH

MPO6  |ymeTh HHTETpUPOBATH 3HAHUS  |Bompock! 1uis
13 pa3HbIX MPEAMETHBIX Oecennl 198-
obacTeii Oronorun 203 (m.5.1)

MP09  |co3ngaBaTh TEKCTHI B Bomnpocs! i
pa3nu4HBIX (hopmaTax ¢ 6ecennr 198-
Y4€TOM Ha3HAuYECHUS 203 (n.5.1)
WHGOpPMAIINY U [IEJIEBOM
ayJUTOpUH, BEIOUpast
ONTUMAIILHYIO (hopMy
[IpEJCTAaBICHUS U
BU3YyaJIH3aluU

MP10  |omeHHMBaTh  JOCTOBEPHOCTH, (Bompockl s
MEerUTUMHOCTD MHopManuy,  oecensl 198-
ee coorBercTBHE mpaBoBeiM U 203 (1.5.1)
MOPaJIbHO-3THYECKUM
HOpMaM;

ITP608  |CriocoOHOCTh KPUTHUYECKU Bonpoce! s
OLIEHUBATh UH(POPMAIIHIO 6ecennr 198-
Ouosoruueckoro cogepxkanus, (203 (m.5.1)

BKJTFOUAIOIIYIO
[CeBIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX
CTOYHHUKOB(CpEACTBA
MaccoBoOi HH(pOpMaIny,
HAYYIHO-TIOMYJISIPHBIE
MaTepUabl);
WHTEPIPETHPOBATH STHICCKUE
ACTICKTBhI COBPEMEHHBIX
HCCIIENOBAHNI B OMOJIOTHH,
MeIULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh r100aTbHBIC
HKOJIOTUYECKUE TIPOOIIEMBI
COBPEMEHHOCTH,
(hopMUPOBATH 110 OTHOIIECHUIO
K HIM COOCTBEHHYIO TTO3HUITHIO




I1P610

MPUMEHSThH IMOJTy4EHHBIE
3HAHUS 1)1 O0BICHCHUS
OMOJIOTMYECKHX MPOIECCOB U
SIBIICHUU, JIJIS1 TIPUHSATHUS
MPAKTHYECKUX PEIICHUN B
MOBCCIHEBHOM KU3HHU C
LEIbI000ECTICUEHUS
0€30IMaCHOCTH CBOETO
3I0POBBS U 3/I0POBbS
OKpY>KalOIIKX JIIOAEH,
coOJTI0 ICHHSI 3]TOPOBOTO
o0pa3a KU3HH, HOPM
rPaMOTHOTI'O ITOBEICHHUS B
OKpY>Karolle NpUpOTHON
cpene; MOHUMaHHE
HEOOXOAUMOCTH
HCIIOIB30BaHUSA JOCTHIKEHUN
COBPEMEHHOU OMOJIOTUY U
OMOTEXHOJIOTHH IS
paMOHAILHOTO
[IPUPOAOITIOJIb30BAHUS

Bonpocs! qist
oecennl 198-
203 (.5.1)

Tema 4.3

JIP09

CnocoGHocTh (hopMUPOBATH
MHPOBO33pEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU
OO0IIeCTBEHHOH NMPaKTHKH,
OCHOBaHHOTO Ha JTHaJIore
KYJIBTYp, CIOCOOCTBYIOIET0
OCO3HAHHIO CBOETO MECTa B
MOJHUKYIIBTYPHOM MUPE YHCIIe
C UCTIOJIb30BaHUEM
COBPEMEHHBIX JIEKTPOHHBIX
o0pa30BaTeNbHBIX PECYPCOB

Bormpocsr s
oecenpl 204-
209 (m.5.1)

JIP12

CriocobHOCTD K
(hopMUPOBAHUIO
HKOJIOTMUYECKOH KYJIbTYpBI,
[MOHMMAaHMSI BIUSHUS
COLMAJIBHO-I)KOHOMHYECKUX
[IPOLIECCOB HA COCTOSTHUE
[PUPOJHOMN U COLIMATIbHON
Cpelbl, OCO3HAaHNE
r1100aIbHOTO XapakTepa
PKOJIOTMYECKUX MPoOIemM

Bormpocsr s
6ecenpl 204-
209 (m.5.1)

JIP14

Cnoco0OHOCTb
POTHO3UPOBAThH
HeOIaronpusITHEIC
HKOJIOTMYECKUE TTOCIEICTBHS
peINPUHIMAEMBIX

Bonpock! qist
oecennl 204-
209 (m.5.1)

TecToBEIE
3amanus 41-49
(1m.6.1 paznen 4)

Bormpocsl
cobecei0BaHUS
49,50 (11.6.3)




NEUCTBUM, TPEIOTBPAIATh UX

JIP15 CnocoOHOCTh pacIupeHus Bormnpocs! s
ONBITa ACATEIbHOCTH Oecennr 204-
PKOJIOTHYECKOM 209 (n.5.1)
HaIpaBJICHHOCTH

MP02  |BmajeTh HaBBIKAMH Y4eOHO- Bomnpocs! s
1CCIIEI0BATENbCKON 1 6ecensr 204-
[TPOCKTHOM JIeITEIbHOCTH, 209 (m.5.1)
HABBIKAMU Pa3peIICHUS
po0OJieM B 0071aCTH OMOJIOTHH

MP0O3  [BBISBISTH IPUYUHHO- Bormpocs! anst
CJIEICTBEHHBIE CBSA3U U Oecennl 204-
AKTyaJu3UpOBaTh 3a7a4y, 209 (n.5.1)
BBIJIBUTATh THIIOTE3Y €€
pElIeHUs, HaXOIUTh
apTryMEHTHI JIIs
T0Ka3aTEeNIbCTBA CBOMX
YTBEPKJICHHM, 3a7aBaTh
[apameTpbl U KpUTEpUn
perieHust B 00J1acTu OMOIOTHH

MPO5  |ymMeTh IepeHOCUTH 3HAHUS B Bormnpocs! s
[103HABATEIIBHYIO U 6ecennl 204-
MPAKTUYECKYI0 00JIaCTH 209 (n.5.1)
YKU3HEIeATETbHOCTH

MP12  [BnageTh HaBBIKAMU Bormpocs! 1s
pacrio3HaBaHUS U 3alTUTHI Oecenst 204-
MH(pOpMAaIHH, 209 (m.5.1)
1H(pOpMaIIMOHHON
0€30MaCHOCTH JTMYHOCTH

ITP605  |CrtocoOHOCTH MPUMEHEHHS Bomnpocs! 1s
OCHOBHBIX METOJIOB HayuHoro |0ecenst 204-
MMO3HAHUS, HCITOJIb3yEeMbIX B 209 (n.5.1)

OHMOJIOTHH: HAOTIOACHUS U
OIIMCaHHUA JKUBBIX CUCTEM,
[POLIECCOB U SIBJICHUI;
OopraHru3alvii U IIPOBCACHUA
OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIJIBUXKCHH A
CUIIOTE3, BBISIBIICHUS
3aBUCUMOCTH MCXKIY
HCCIeAyeMbIMU BETMYMHAMU,
00BSICHEHUS TOTYYEHHBIX
pE3yabTaTOB U
(hopMynHpoBaHUs BBIBOJOB C
M CIIOJIb30BAHNECM HAYYHBIX
MOHSITUI, TEOPUIl U 3aKOHOB




I1P606

CrocoOHOCTH BBIAEIATE
CYIIECTBEHHBIC TIPU3HAKU
BHPYCOB, KJICTOK ITPOKAPUOT H
DYKapUOT; OJHOKJIETOUHBIX U
MHOT'OKJICTOYHBIX
OpPraHUu3MOB, BUJIOB,
OHOreoIeHO30B U YKOCUCTEM;
0COOEHHOCTH MPOIECCOB
oOMeHa BeIEeCTB 1
[IpeBpaIlCHIs SHEPTHH B
KJIeTKe, (POTOCHHTE3a,
[JIACTHYECKOIO U
SHEPreTHYECKOro ooOMeHa,
XEMOCHHTE3a, MUTO34,
Mei03a, OIIO0TBOPEHHS,
Pa3BUTHS U PA3MHOXKEHUS,
WHIUBUyAIbHOTO Pa3BUTHS
OopraHu3Ma(OHTOIr€He3a),
00pBOBI 32 CYIIIECTBOBAHHUE,
€CTECTBEHHOTO 0TOOPA,
BH1000pa30BaHuA,
[IPUCIIOCOOIEHHOCTH
OpPraHM3MOB K Cpejie
00UTaHUS, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM,
AQHTPOITOTEHHBIX U3MEHCHUI B
PKOCHUCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTa
BEIIECTB U MPEBPAILICHUE
bHeprun B ouochepe

Bonpocs! qist
oecennl 204-
209 (.5.1)

Tema 4.4

JIPO8

HMHTCPCC K pas3IMdIHbIM
chepam npodeccuoHaIbHON
NesITeTbHOCTH

Bormpocsr s
6ecenpl 210-
214 (m.5.1)

JIP12

CrnocoOHOCTb K
(hopMUPOBAHHIO
HKOJIOTMYECKOH KYJIbTYpBI,
[MOHMMAaHMsI BIUSHUS
COLMAJIBHO-I)KOHOMHYECKUX
[IPOLIECCOB HA COCTOSTHUE
[PUPOIHON U COLIUATIbHON
Cpelbl, OCO3HaHUE
r100aIbHOTO XapakTepa
HKOJIOTMUYECKUX MPoOIeM

Bormpocsr s
oecensl 210-
214 (m.5.1)

JIP13

Croco0HOCTh TMIaHUPOBATh
OCYILIECTBJISATh  JICUCTBHIA
OKpY>Karolen cpene
OCHOBE 3HAHUS
YCTONYUBOTO
4eJI0BeUeCTBa

=

B
HAa

eJen
pasBHATHUA

Bormpocsr s
oecensl 210-
214 (m.5.1)

TectoBnIEe
3amanus 41-49
(6.1 pazzgen 4)

Bormpocsl
cobecei0BaHUS
51,52 (11.6.3)




JIP14

CnocoOHOCTh
[MPOTHO3UPOBATh
HeOIaronpusITHRIC
YKOJIOTMYECKUE MOCIEACTBHUS
MPEIIPUHUMACMBIX

e CTBUM, MPEIOTBPAILIATh UX

Bomnpocs! nis
oecennl 210-
214 (m.5.1)

MPO1

YMETh CaMOCTOSTEIIHLHO
(bopMynupoBaTh U
aKTyaJIM3HpOBaTh IpobIEMY,
paccMaTpHuBaTh €€
BCCCTOPOHHE, ONPEACIIAThH
L[eIIH ICITeIbHOCTH, 33/1aBaTh
apameTpbl U KPUTSPHH HX
JOCTHXKCHUS1, BHOCHTb
KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBHE
PE3yJIBTATOB LIEIISM,
OLICHUBAThH PUCKH
[TOCJIEICTBUH EATEIBHOCTH

Bornpocs! s
6ecennr 210-
214 (n.5.1)

MPO02

BIIA/ICTh HaBBIKAMU y4eOHO-
HCCIIEI0BATENBCKON 1
[TPOSKTHOM JICATEIILHOCTH,
HAaBBIKAMU Pa3peIICHUS
poGsieM B 001acT OUONIOTHH

Bornpocs! s
6ecennt 210-
214 (m.5.1)

MPO03

BBISIBJIATh IPUYNHHO-
CJICICTBEHHBIE CBSI3U U
AKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh THIIOTE3Y €€
pelieHus, HaXOIUTh
ApryMEHTBI 1151
T0Ka3aTelIbCTBa CBOMX
YTBEPKICHUH, 3a/1aBaTh
[apaMeTpbl U KpUTEpUU
pereHust B 00J1aCcTi OMOIOTHH

Bornpocs! s
Oecenst 210-
214 (m.5.1)

I1P601

CnocoOHOCTH POpPMUPOBATH
3HAHUS O MECTE M POJIH
OMOJIOTUH B CUCTEME
HAYYHOTO 3HAHUS;
(yHKIIMOHATBHOM
PaMOTHOCTH YEJIOBEKA JIJIS
peIeHHs] dKU3HEHHBIX
po0eM

Bormnpocs! s
oOecensl 210-
214 (m.5.1)

I1P606

CrocoOHOCTH BBIAEIATE
CYILIECTBEHHBIC TIPU3HAKU
BHPYCOB, KJICTOK TPOKAPUOT H
DYKApUOT; OJHOKIIETOYHBIX U
MHOTOKJIETOYHBIX

Bornpocs! s
Oecensl 210-
214 (m.5.1)




OpPTaHU3MOB, BUJIOB,
OHOT€OLIEHO30B 1 YKOCHUCTEM;
0COOEHHOCTH MPOIECCOB
oOMeHa BEIIeCTB U
MpeBpaILCHIs SHEPTHH B
KIIeTKe, (POTOCHHTE3a,
[TACTUYECKOTO U
SHEPTreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a,
Mel03a, OIUIOJOTBOPEHHS,
Pa3BUTHS U PAa3MHOXKEHUS,
WHIUBUYAIbHOTO Pa3BUTHSI
opraHu3Ma(OHTOreHe3a),
00pbOBI 32 CYIIIECTBOBAHUE,
€CTECTBEHHOT'O 0TOO0DA,
BUI000pa30BaHUA,
[IPUCTIOCOOJICHHOCTH
OpPTaHHU3MOB K Cpejie
OOUTaHUS, BIUSHUSL
KOMITOHEHTOB 3KOCHCTEM,
AHTPOITOTCHHBIX U3MCHCHHH B
SKOCUCTEMAX CBOEH
MECTHOCTH, KPyrOBOPOTA
BEIIIECTB M MPEBPAICHUE
PHEpruu B Ouocdepe

Tema 4.5

JIPO1 CrniocobHOCTBh (hOpMHUPOBATH Bomnpocs! st
rPaXKIaHCKOIO IMO3ULIUIO Oecemnl 215-
oOyyaromierocs, Kaxk 219 (n.5.1)
aAKTUBHOT'O M OTBETCTBEHHOT'O
qJIeHa POCCUHCKOTO 001IIecTBa
1 OCO3HAHHE CBOET0 MECTa B
nH(}OPMaLIMOHHOM O0IIECTBE

JIP02 CriocoOHOCTh MPOTUBOCTOATH  |Bompoce! 1
WICOJIOTUHU SKCTPEMU3MA, oecenpl 215-
HalMOHaNM3Ma, kcenopooun, 219 (m.5.1)
TMCKPUMUHAIIAH TI0
COLMAJIbHBIM, PETUTHO3HBIM,

[PacoBBIM, HAITMOHATHHBIM
[pU3HAKaM

JIP11 CriocobHOCTh oco3HaHust |Bompocsr s
LIEHHOCTH Hay4yHOU |Oecenbl 215-
NesTeTbHOCTH, roroBHocTh (219 (11.5.1)
OCYIIECTBISITh MPOEKTHYIO U
1CCIIeI0BATENIBCKYIO
e TeTbHOCTD
VHIUBHUIyaIbHO U B TPYIIIE

JIP12 CrocoOHOCTE K Bornpocsr aiist

TectoBbIe
samanusa 41-49
(m.6.1 pa3zaen 4)

Bormpocet
cobeceqoBaHUs
53,54,55 (11.6.3)




(hopMHUpOBaHHTO Oecenpl 215-
HKOJIOTMUYECKOH KYJIbTYpBI, 219 (1.5.1)
[MOHMMAaHUSI BIUSHUS
COIIATIBbHO-9KOHOMUYECKUX
[IPOLIECCOB HA COCTOSTHUE
[MPUPOJHOMN U COLIMATIbHON
Cpelbl, OCO3HAHUE
rJ100aJIbHOTO XapakTepa
HKOJIOTMUYECKUX MPoOIemM

JIP13 CrniocoOHOCTb IIaHUpoBaTh U [Bompocs! 11t
OCYIIECTBIISITh JICUCTBUIA B Oecennr 215-
OKpYIKaroIlen cpejie Ha 219 (n.5.1)
OCHOBE 3HaHUs LieJIen
YCTONYMBOIO Pa3BUTHUS
4eJI0BEUECTBA

JIP14  |CocobHOCTH Bornpocs! s
[IPOTrHO3UPOBAThH Oecennl 215-
HEOJIaroNpHUsTHBIC 219 (n.5.1)
HKOJIOTUIECKUE TTIOCIICACTBHUS
MpeIIPUHUMAEMBIX
NIEHCTBUMN, IPEOTBPAILATE UX

MP02  |BnaseTh HaBbIKAMU y4eOHO- Bornpocs! s
MCCIIEIOBATENILCKOM 1 6ecennr 215-
[IPOEKTHOM 1€ATEeIbHOCTH, 219 (n.5.1)
HABBIKAMHU Pa3peIIeHUs
poGyieM B 001acT OUONIOTHH

ITP601  |Coco6HOCTH GOPMHUPOBATH Bonpoce! s
3HAHUA O MECTE U POJIU 6ecennr 215-
OHMOJIOTHUU B CHCTEME 219 (m.5.1)
Hay4YHOTO 3HAHUS;
(yHKIIMOHATIbHON
PAaMOTHOCTH YeJIOBEeKa JJIs
peIeHSI JKU3HEHHBIX
npoOiem

ITP605  |CrtocoGHOCTH MPUMEHEHHUS Bonpocs! s
OCHOBHBIX METOJIOB Hay4HOTO  [0ecensl 215-
MMO3HAHUS, UCTIOJIb3yEMBIX B 219 (n.5.1)

OHMOJIOTHHN: HAOIIONEHUS 1
OITMCAHHUS KUBBIX CHCTEM,
MPOIIECCOB U SIBJICHUIA;
OpTraHHU3aINH U TPOBEICHUS
OMOJIOTUYECKOTO
BKCHCpI/IMeHTa, BBIABUKCHU S
TUIOTE3, BEIABICHHS
3aBUCHUMOCTHU MG)KI[y
HCCIIeAyeMbIMU BETMYMHAMHU,
OGTJSICHGHI/I}I HOHy‘IGHHBIX




pe3yabTaTOB U
(hopmyupoBaHUs BHIBOJOB C
HCIIO0Ib30BAHUEM HAYYHBIX
[MOHSITUH, TEOPUI U 3aKOHOB

I1P607

CriocoOHOCTB pemath
OHOJIOTHYECKHE 3a/1auH,
COCTaBIISATh TEHOTUITUYECKUE
CXEMBI CKPCIUBAHHS JIsI
Pa3HBIX THIIOB HACIIETOBAHHUS
MPU3HAKOB y OPTaHU3MOB,
COCTaBIISAATH CXEMBI IIepeHoca
BEIIICCTB M SHEPTHH B
PKOcUCTeMaXx (LeNH MUTAHNUS,
MMUIIEBHIC CETH)

Bonpocs! qs
Oecenpl 215-
219 (.5.1)

ITP609

Cr1ocoOHOCTH CO34aBaTh
CcOOCTBEHHbBIE MMCEMEHHBIE U
YCTHBIE COOOIICHHUS Ha
OCHOBE OHMOJIOIHYECKOM
WH(OPMAIINN U3 HECKOJIBKHIX
HCTOYHHUKOB, FPAMOTHO
MCII0JIb30BATh IIOHITHIHHBIN
amnmapar OMOJIOTHH

Bonpocs! qis
6ecenpr 215-
219 (n.5.1)

I1P610

[IPUMEHSTH [10JTyYCHHbIE
3HaHUS JUIsl O0BSICHEHUS
OHOJOTrMYECKHX MTPOLIECCOB U
SIBIICHUM, JJIS1 IPUHSTHS
[MPAaKTUYECKUX PEUICHUH B
[MOBCETHEBHOM )KU3HU C
L[eJIbI000eCTIeUEeHUS
0€30MaCHOCTH CBOETO
310pOBbS U 37J0POBbS
OKPYKAIOIHUX JIIOJIEH,
coOJTI0ICeHHST 3]TOPOBOTO
o0pa3a *KHU3HHU, HOPM
rPaMOTHOI'O MTOBE/ICHHUS B
OKpPY’KaroIle! IPUPOTHON
cpele; MOHUMaHue
HEOOXOJMMOCTH
MCIIOIB30BAHUS JOCTIKEHUI
COBPEMEHHOU OMOIIOTHUU U
OMOTEXHOJIOTHH JJIs
palMOHAIIEHOTO
[IPUPOIOTIONIE30BAHUS

Bonpoce! qs
Oecennl 215-
219 (m.5.1)

Pasnen 5. buonorus B )xu3Hu

Tema 5.1 JIP10

CriocoOHOCTE
COB eleIeHCTBOBaHI/ISI
SI3LIKOBOM M YUTATEILCKOM

Bonpocs! ms
oecennl 220-
224 (.5.1)

TecToBble
3amanust 50-59
(6.1 pazzgen 5)




KYyJbTYPbI KaK CpeACTBa
B3aUMOJICVCTBUS MEXKITY
JTFObMU U TTIO3HAHUS MUpa

JIP11 CrniocoGHOCTB oco3HaHus |Borpocs! 1uis
LIEHHOCTH Hay4HOU |Oecennl 220-
e TEIILHOCTH, roTOBHOCTh (224 (11.5.1)
OCYLIECTBIIATh ~ MPOCKTHYIO U
HCCIICIOBATEIIHCKYIO
NIeATEIHOCTD

WHIMBUAYAIBHO U B TPYIIIE

MPO03  BBISBIATH NPUYHHHO- Bornpocs! st Bompocs!
CJIEICTBEHHBIE CBSA3U U Oecenpl 220- coBecenoBanns
AKTyalu3UpOBaTh 3a/1a4y, 224 (n.5.1) 56,57 (11.6.3)

BBIJIBUTATh THIIOTE3Y €€
peleHNs, HAaXOIUTh
aQpryMEHTBI JIJIs1
ITOKa3aTeJIbCTBA CBOUX
YTBEPKICHHUI, 3a]1aBaTh
[apaMeTpbl U KPUTEPUU
perieHust B 00J1acTu OMOJIOTHH

MP04  |aHanu3upoBaTh MOJy4YEeHHbIE B |Bompocs! i
XOJIe PEIICHHS 32191 oecennl 220-
pe3yAabTaThl, KPUTUUYECKH 224 (n.5.1)
OLIEHUBATh UX JOCTOBEPHOCTb,
[IPOrHO3UPOBATh N3MEHEHHE B
HOBBIX YCIJIOBHSX

MPO5  |ymeTh MepeHOCHUTH 3HAHUS B Bormnpocs! s
[103HABATEIIBHYIO U 6ecennr 220-
MPAKTUYECKYI0 00JIacTH 224 (n.5.1)
KU3HEIEATEIbHOCTH

MPO8  [BmageTb HaBbIKAMU Bornpocs! s
oJydeHus: HuHGOpMaluu 13 6ecennr 220-
MCTOYHUKOB Pa3HBIX THIIOB, 224 (.5.1)
CaMOCTOSITENTLHO

OCYLIECTBJIATH [IOUCK, aHAJIN3,
CUCTEMATHU3ALNIO U
WHTEepIpeTauio HHGopMaIuu
pa3IMYHbIX BUJOB U hopm
[IPEICTaBICHNS

ITP601  |Cocob6HOCTH GOPMHUPOBATH Bomnpock! st

3HAHUS O MECTE U POJIU 6ecennr 220-
OHMOJIOTHH B CHCTEME 224 (n.5.1)
HAYYHOT'O 3HAHUS;

(b YHKIIMOHATLHOM

T'PaMOTHOCTH YCJIOBCKA AJIA




pEIICHNUS )KU3HEHHBIX
pooem

I1P605

CriocoOHOCTH TPUMEHEHHUS
OCHOBHBIX METOJ0B Haquoro
[MO3HAHUS, HCITOJIb3yEMbIX B
OMOJIOrun: HAOIIOACHUS U
OIHMCAHUS KUBBIX CHCTEM,
[POLIECCOB U SIBJICHUI;
OpTraHHU3alK U IPOBEICHUS
OHOJIOrMYECKOrO
SKCIIEPUMEHTA, BBIIBIIKCHUS
T'UITOTE3, BBIABICHU A
3aBHCUMOCTH MEXILY
I/ICCJICI[yeMI)IMI/I BE&JINMYHNHaMMU,
0OBSICHEHUS MOJTyUYECHHBIX
PE3YIIETATOB H
(GhOpMyYITHPOBaHUS BBIBOJIOB C
HCIIOJIbBOBAHUECM Hay‘IHI)IX
[MOHATHI, TCOPUI M 3aKOHOB

Bonpoce! qis
oecennl 220-
224 (.5.1)

Tema 5.2.1

JIPO2

CnocoOHOCTh IPOTUBOCTOSTH
WICOJIOTUU SKCTPEMU3MA,
HallMOHATIM3Ma, KCeHOhoOHH,
TTUCKPUMUHAIIMA T10
COLIMATILHBIM, PETUTHO3HBIM,
[PAaCOBBIM, HAIIMOHATBHBIM
MpU3HaKaM

Bompock! s
Oecensl 225-
226 (1.5.1)

JIP06

CIIOCOOHOCTH K TPYAY,
OCO3HAHHE [IEHHOCTH
MacTepCcTBa, TPYAOI00HEe

Bormpocsr s
Oecenpl 225-
226 (m.5.1)

MPO03

BBISIBJISITH IPUYHHHO-
CJIEICTBEHHEIE CBSI3HU U
aKTyaJIM3UPOBATh 3124y,
BBIJIBUTATh THIIOTE3Y €€
pENICHUS, HaXOUTh
apryMEeHTHI JIIs
T0Ka3aTeIbCTBA CBOUX
YTBEPXKICHUIA, 3a]]aBaTh
MmapaMmeTpsl U KPUTSPUN
pelieHus B 001acTu OMoIoruu

Bormpocsr mis
Oecenpl 225-
226 (1m.5.1)

MP04

AHAJIM3UPOBATH NIOJIYYEHHBIE B
XOJ€ pELICHUS 3a1a4u
pe3yJIbTaThl, KpUTUYECKHU
OLICHUBATh UX JIOCTOBEPHOCTb,
[IPOrHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHUSIX

Bormpocs! mis
Oecenpl 225-
226 (1m.5.1)

MPO08

BJIaJACTh HAaBbIKAMH

Bormpocsr gyt

TectoBBIE
3amganus 50-59
(1.6.1 pazzaen 5)

Bormpocet
cobecenoBaHus
56,57 (1.6.3)




MOJTy4eHUs] HHPOPMALIUH U3
MCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEIILHO

CHUCTCMAaTU3alio U

pa3IMYHBIX BUOB U GOpPM
[1PCICTaBICHUA

OCYILICCTBJIATH IIOMCK, aHAJIN3,

WHTEpIpEeTaNIo HHOpMaAUU

Oecennl 225-
226 (n.5.1)

MP11

1CII0JIb30BaTh CPEJCTBA
H(POPMAIIMOHHBIX U
KOMMYHHKAI[MOHHbBIX
TEXHOJIOTM B PEILICHUN
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a]1a4 C
coOnroeHreM TpeOoBaHUI
SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHECHEI,
pecypcocOepexeHus,
MPABOBBIX U ATUYECKUX HOPM,
HOpPM MH(OPMAITMOHHON
0€3011aCHOCTH

Bomnpocs! 1is
Oecennl 225-
226 (.5.1)

MP12

BJIaJIETh HABBIKAMH
pacrio3HaBaHMs ¥ 3aIUTHI
H(pOopMaIHH,
MH(POPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH

Bormpocs! 1s
Oecenpl 225-
226 (1.5.1)

MP18

pa3BUBaTh CIIOCOOHOCTH
IIOHUMAaTb MUP C IMO3ULIUHN
IpYroro 4enoBeka

Bormpocs! 1s
Oecenbl 225-
226 (1.5.1)

ITP601

CrniocobHOCTH (hOpMUPOBATH
3HAHUS O MECTE U POJIU
OHOJIOTHH B cUCTEME
HAy4YHOTO 3HAHUS;
(yHKIIMOHATTBHON
PAaMOTHOCTH YeJIOBEKa JIJIs
peIeHsI JKU3HEHHBIX
npoOiem

Bormpocs! s
Oecenpl 225-
226 (1.5.1)

I1P607

CriocoGHOCTH pemiaTh
OMOJIOTHYECKHUE 3a/1a4H,
COCTaBJISATh TEHOTUITHYECKUE
CXEMBI CKPETITUBAHUS JIJIST
Pa3HBIX TUIIOB HACJIEIOBAHUS
[PU3HAKOB y OPraHU3MOB,
COCTaBJISITh CXEMBI ITepeHoca
BELIECTB U SHEPTUU B
bKocHcTeMax (LeMu MUTAHUS,

Bornpocs! s
Oecenpl 225-
226 (1m.5.1)




MMUIIEBHIE CETH)

Tema 5.2.2

JIPOS

Cnioco6HOCTh (hOPMUPOBATH
310pOBBIN U O€30MaCHBII
00pa3 K13HH,
OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3/I0POBBIO

Bonpocs! qis
Oecenbl 225-
226 (1.5.1)

JIP13

CrocoOHOCTh  IMIaHUPOBATh
OCYILECTBJIATh  JICMCTBHIA
OKpYy>Karoleu cpene
OCHOBE 3HAHUS
YCTOMYHUBOTO
yeJI0BEeUeCTBa

neJen
pa3BUTHUA

H
B
Ha

Bonpocs! qist
Oecenbl 225-
226 (1.5.1)

MPO1

YMETh CAMOCTOSITEITLHO
(bopMyITUpOBaTh U
aKTyaJlu3UpoBaTh NpoOiIeMy,
paccMaTpuBaTh &
BCECTOPOHHE, OIIPEIEIIAThH
LIeTTN IeTETIbHOCTH, 3/1aBaTh
mapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS], BHOCUTD
KOPPEKTHBBI B 1€ TEILHOCTD,
OLIEHUBATh COOTBETCTBUE
Pe3yIbTATOB LEISIM,
OLIEHUBATh PUCKH
OCJIEACTBUN NEITEILHOCTU

Bompock! nis
Oecennl 225-
226 (1.5.1)

MP04

AHAJIINU3UPOBATDH MOJIYYCHHBIC B
XO0/JI€ PCUICHHUA 3a1a4n
PE3YJIbTAThl, KDUTHUYCCKHU
OIICHUBATH UX JOCTOBCPHOCTD,
IIPOTHO3UPOBATH N3MCHCHUC B
HOBBIX YCJIOBUAX

Bormpocs! mis
Oecenpl 225-
226 (m.5.1)

MPO5

YMETh IEPEHOCHUTH 3HAHUS B
MM03HABATEIbHYIO U
MPaKTUYECKYIO 00JaCTH
KU3HEIEATEbHOCTH

Bormpocs! mis
Oecenmnl 225-
226 (1m.5.1)

MPO8

BJIAJICTh HABBIKAMHU
MoJiydeHus: uHGopMaluu 13
MCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEIIEHO
OCYLIECTBJIATH [IOUCK, aHAJIN3,
CUCTEMAaTHU3ALNIO U
WHTEPIpETaINIi0 HH)OpMaIH
pa3IUYHBIX BUIOB U (GOPM
[IPEICTAaBICHUS

Bormpocs! mis
Oecenpl 225-
226 (1m.5.1)

MP15

OCYIICCTBIIATH IIO3UTUBHOC

Bonpoce! st

TectoBBIE
3amganus 50-59
(1.6.1 pa3zaen 5)

Bormpocel
coDecenoBaHus
56,57 (11.6.3)




CTPATCTUYCCKOC ITOBCACHNE B

Oecennl 225-

Pa3IMYHBIX CUTYALIHSX, 226 (n.5.1)
[IPOSIBIIATH TBOPYECTBO U
BoOOpakeHue, ObITH
MHUIMATUBHBIM

MP17  [mpusHaBaTh CBOE MPABO U Bormnpocs! s
[IpaBO JPYTUX JIIOJCH Ha Oecennr 225-
OIINOKH 226 (.5.1)

I1P601  |CocoGHOCTH hopMHpPOBATH Bomnpocs! s
3HAHUS O MECTE U POJIH Oecennr 225-
OHMOJIOTHH B CHCTEME 226 (n.5.1)
HAyYHOTO 3HAHUS;
(yHKIIMOHATTEHON
PaMOTHOCTH YeJIOBEKa IS
pEIIeHUs KU3HEHHBIX
rpo0siem

Temas.2.3 JIP11 Cr10coOHOCTE oco3HaHusA (Bompocsl st

LIEHHOCTH Hay4yHOl |0ecennl 225-
NESATEIILHOCTH, TOTOBHOCTh 226 (11.5.1)
OCYILECTBIIATh ~ TMPOCKTHYIO U
MCCIIEIOBATENBCKYIO
NeSITeITbHOCTD
WHIMBUIYAIBHO U B TPYIIIIE

MP02  |BrmajeTs HaBBIKAMU y4eOHO- Bormpocs! 1s
M CCIIEI0BATENBCKON U Oecenpl 225-
MPOEKTHOM JIeATEIILHOCTH, 226 (1.5.1)
HABBIKAMU Pa3pelIeHHs
po0sieM B 00J1aCTH OMOJIOTHI

MP04  |ananu3upoBaTh Mojdy4deHHbIe B (Bompocs! mis
XO0JI€ PELICHM 3a1a4u Oecenpl 225-
PEe3yJIbTaThl, KPUTUYECKH 226 (1m.5.1)
OILICHUBATh UX JJOCTOBEPHOCTb,
MIPOTrHO3MPOBATH H3MCHECHHE B
HOBBIX YCIIOBUSX

MPOS5  |ymeTh IEepeHOCHUTH 3HAHUS B Bormpocs amst
[MO3HABATEIBHYIO U Oecennl 225-
MPAKTUYECKYIO 00JIACTH 226 (1.5.1)
YKH3HEICATSITEHOCTH

MP09 CO3/1aBaTh TEKCTHI B Bomnpocs! s
pa3M4YHBIX (hopMmaTax ¢ Oecenpl 225-
Y4eTOM Ha3HAuUCHUS 226 (n.5.1)

WH(pOpMaIIUU U TIEICBOM
ayJUTOpPUH, BEIOUpast
ONTUMATBHYIO GOopMy




IIPCACTABJICHUA U
BHU3YyaJIM3allun

I1P605

CriocoOHOCTh TPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOTO
[MO3HAHUS, HCITOJIb3yEMbIX B
OHOJIOrUN: HAOIIOACHUS U
OIMCAHMS KUBBIX CHCTEM,
[POLIECCOB U SIBJICHUI;
OpraHHU3alK U IPOBEICHUS
OHOJIOrMYECKOrO
SKCIIEPUMEHTA, BbIIBIIKCHUS
UITOTES, BEISBICHUS
3aBHUCUMOCTH MEXIY
MCCIIeTyeMbIMU BETHMUYNHAMH,
0OBSICHEHUS MTOJTyUYEHHBIX
PE3YJIBTATOB H
(hOpMyYITHPOBaHUS BBIBOJIOB C
MCITOJIb30BAHUEM HAyYHBIX
[MOHATHI, TCOPUI M 3aKOHOB

Bomnpocs! 1
Oecennl 225-
226 (.5.1)

I1P607

CnocoOHOCTh peniaTh
OHOJIOTMYECKHE 3a1a49H,
COCTaBIIATh T€HOTHIINYCCKHUE
CXEMBI CKPEIITUBAHUS JIJIsI
Pa3HbIX TUIIOB HACJIEIOBAHUS
MPU3HAKOB y OPTaHU3MOB,
COCTaBJISITh CXEMBI ITepeHoca
BEIICCTB M YHEPTUU B
bKocucTeMax (Ieny MUTaHus,
MUIIEBbIE CETH)

Bompocs! miist
Oecennl 225-
226 (.5.1)




3.2 CpeacrBa, npuMeHsieMble 1Jisl OLEHKH YPOBHSI NPAKTHYeCKOii

noaAroToOBKHU

Kparkoe
HalMEHOBaHHE

paznena
(Momyist) /
TEMBI
npeaMeTa

Kon
pe3yJsbTara
o0yuyeHus

[Tokazarenb oBiaseHus
pe3ynbTaTaMu o0yueHus

HanmenoBanme OLICHOYHOI'O
CpE€acTBa U IpEACTABJICHUEC €I'0 B

dOC

Texyuuit
KOHTPOJIb

[TpomexxyTouHas
aTTecTanus

Paznen 1. Knetka - cTpyKTypHO-QYHKIIMOHANbHAS €AMHUIIA KUB

oro

Tema 1.2
[ [pakTHueckoe
3ansTHe Nel

[IpakTnueckoe
3aHsTHENe2

JIPO1

Cnocob6HOCTH (OPMUPOBATH
IPaXXTaHCKOIO MO3UIIHIO
oOyyaromierocs, Kaxk
AKTUBHOT'O U OTBETCTBECHHOTO
YIEHA POCCUICKOTO
o0IIeCTBa U OCO3HAHHE
CBOETO MeCTa B
HH(pOPMaIMOHHOM 00IIIeCTBE

3amanue K
MPaKTUICCKUM
paboTam
(n.5.2)

Bormpocsl
coDecenoBaHus
5,6,7,8,9 (11.6.3)

JIPO2

CriocoOHOCTh MPOTUBOCTOSITh
WICOJIOTUU SKCTPEMU3MA,
HallMOHATIN3Ma, KCeHOhoOHH,
TUCKPUMUIHAIIMA 110
COLIMATIbHBIM, PETUTHO3HBIM,
[PAaCOBBIM, HAIIMOHATBHBIM
MpU3HaKaM

3agaHue K
MPaKTUICCKUM
paboTam
(m.5.2)

Bompocsl
cobece0BaHus

5,6,7,8,9 (11.6.3)

CrnocobHOCTh (hOpMHPOBATH
[POCCHUICKYIO I'PaXIaHCKYIO
WEHTUYHOCTH, TaTPUOTU3MA,
YBa)KEHHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTHU
repen Ponunoi, ropaoctu 3a
CBOM KpaH, cBoro Poguny,
CBOM SI3BIK U KYJIBTYPY,
[IPOLIIOE U HACTOsIIIEe
MHOTOHAI[MOHAJIBHOTO
Hapona Poccun

JIPO4

Crnoco6HocTh (hopMUpOBaThH
[IEHHOCTHOE OTHOIIEHHUE K
rOCyJ1apCTBEHHBIM
CUMBOJIaM, UCTOPHUYECKOMY U
[IPUPOJAHOMY HACIIEIUIO,
MaMsATHUKAM, TPaIULISIM
HaponoB Poccun,
noctmxeHusaM Poccun B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPYAE

3aganue K
MPAKTUYECKIM
pabotam
(n.5.2)

Bormpocel
cobecenoBaHus
5,6,7,8,9 (11.6.3)

JIPOS

Cnioco6HOCTh (hOopMHPOBATH

3aganue K

Bormpocsl




3I0pOBBIN U OE30MMaCHBII [PaKTUYECKUM  |coOece0BaHus
o0pa3 KH3HH, paboTtam 5,6,7,8,9 (1.6.3)
OTBETCTBEHHOTO OTHOIICHUsT  |(11.5.2)
K CBOEMY 3/I0POBbIO
JIPO7 CnocoOHOCTh K aKTUBHOU Bormpocet
NesITeIbHOCTH cobece0BaHuUs
TEXHOJIOTUYECKON U 5,6,7,8,9 (11.6.3
COLIMAIbHOM 3anauue K
MPAKTHYCCKIM
HATPaBJICHHOCTH, 6
6 paboTtam
CIIOCOOHOCTh MHUITUMPOBATH, (1.5.2)
[UJIAHUPOBATh U e
CaMOCTOSITENILHO BBITIOJIHATH
TaKyIO JACSITeILHOCTD
JIPO8 WHTEPEC K Pa3IMuHbIM 3anaHue K Bomnpocsl
chepaM MpoPecCHOHATBHON  [MPAKTHYECKUM  |COOCCEIOBAHUS
e TELHOCTHA paboram (11.5.2) |5,6,7,8,9 (11.6.3)
JIP10 CriocoOHOCTD Bompocsl
COBEPIIICHCTBOBAHUS 3amanue K cobeceoBaHuUs
SI3bIKOBOM M UNTATEIbCKON npakThdeckuMm  [9,6,7,8,9 (11.6.3)
KYJIbTYPBI KaK Cpe/ICTBA pabotam
B3aMMO/ICHCTBUS MEXKTY (n.5.2)
ITIOTEMU U TIO3HAHUS MUPA
JIP11 CriocobHOCTh OCO3HaHUsA Bormpocsl
[EHHOCTH HAYYHOUN Sananme K co0ecenoBaHus
JIEATENBHOCTH,  TOTOBHOCTB | ° 5,6,7,8,9 (1.6.3)
OCYIIECTBISTH MPOEKTHYIO U p6
ccite pabotam
JTOBATEITbCKYIO (1.5.2)
IESITETIBHOCTD e
WHIMBUIYAITBHO U B TPYIIITE
MPO1 YMETb CaMOCTOSITEIIBHO Bormpocsl
dhopmynupoBaTh U co0eceoBaHus
aKTyaJIM3HpoBaTh NpodIeMy, 5,6,7,8,9 (11.6.3)
paccMaTpuBarth €€
BCECTOPOHHE, OTIPEIEINATh T
[1EJTH IS TeITLHOCTH, 33]1aBaTh
MPAKTUYECKIM
MapaMeTpbl U KPUTEPUHU UX 6
pabotam
TOCTHKEHUS, BHOCUTH (1.5.2)
KOPPEKTUBBI B IESITEIBHOCTD, e
OIICHUBATh COOTBETCTBUE
PE3YIBTATOB LETISM,
OIICHUBATh PUCKH
MOCIIEJCTBHUI IeATETHHOCTH
MPO02 BJIa/IE€Th HABBIKAMU Y4€OHO- 3anaHue K Bormpocet
MCCIIEIOBATENbCKON 1 [PaKTHYECKUM  |cOOece0BaHus
[MPOEKTHOM eATEeIHHOCTH, paboTtam 5,6,7,8,9 (11.6.3)
HaBBIKAMU Pa3pEIICHUS (n.5.2)




npoOiiemMm B obnactu
OroI0rHHN

MPO6 YMETb UHTETPUPOBATh 3HAHUA  (3aJlaHUE K Bormpockl
13 pa3HbIX MPEIMETHBIX [PaKTHYECKUM  [coOece10BaHuUs
o0J1acTel OMOJIOTHH pabotam 5,6,7,8,9 (11.6.3)

(m.5.2)

MPO09 CO3/aBaTh TEKCTHI B Bomnpocbl
pa3InYHbIX (hopMaTax ¢ cobeceoBaHus
Y4E€TOM Ha3HA4YECHMS 3ajaHue K 5,6,7,8,9 (11.6.3)
WH(MOpMAIIUH U [IETICBOM MPAKTUICCKUM
AyIUTOPHUH, BEIOUpast paboTam
ONTUMAIIbHYIO (hopMy (m.5.2)

[peCTaBICHUS U
BU3YaIIN3allIU

MPI11 MCIIOJIB30BaTh CPEACTBA Bormpocel
WH(OPMAIMOHHBIX U cobecenoBaHus
KOMMYHUKAI[HOHHBIX 5,6,7,8,9 (11.6.3)
TEXHOJIOTWI B pEIICHUN
KOTHUTHUBHBIX,

KOMMYHHKATHBHBIX H

OpraHU3alMOHHBIX 32144 C Banamue K

coOroieHreM TpeOOBaHU [PAKTIHECKIM
paboTtam

HPrOHOMUKH, TEXHUKH (1.5.2)

0€30I1aCHOCTH, TUTHEHEI,

pecypcocOepexeHus,

MPABOBBIX M THYCCKHUX

HOPM, HOPM

MH(pOPMAaLIMOHHOMN

Oe3omacHOCTH

MP18 pa3BUBATh CIIOCOOHOCTH 3agaHue K Bormpocsl
MMOHIMATh MHP C ITO3UIIUU MPAKTUICCKUM  |cOOece0BaHuUs
IPYroro 4eaoBeKa pabotam 5,6,7,8,9 (1.6.3)

(m.5.2)

I1P602  |CnocoGHOCTE GOPMHPOBATH Bormpocsl
YMEHHSI paCKPBIBATh cobece0BaHuUs
coJiepKaHue 5,6,7,8,9 (11.6.3)
OCHOBOITOJIAT AFOTITHX
OMOTOTMYECKUX TEPMUHOB U
MTOHSITHIA: )KU3Hb, KJICTKa, 3amanue K
TKaHb, OPTaH, OPTaHu3M, BUJ, |[IPAKTUIECKUM
MO YJISIINSI, SKOCUCTEMA, pabotam
ouoreHo3, buocdepa; (m.5.2)

MeTabo0si3M (0OMEH BEIIECTB
1 IIPEBPAICHNE DHEPTHUH),
romMeocTas (CaMOperyJsIus),
OucuHTe3 OeiKa,
CTPYKTypHasi OpraHu3arus




JKHUBBIX

JUCKPETHOCTD,
CaMOBOCITPOU3BCACHUC
(penpozykuus),
HAaCJICACTBCHHOCTD,
N3MCHYNBOCTD,
pa3BUTHE,
OopraHu3anus

poct

CHUCTEM,

u

YpOBHEBAas

Tema 1.3
[IpakTrueckoe
3ansTue Ne3

JIP09

CrniocobHOCTh (OPMHUPOBATH
MHPOBO33PEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
00LIECTBEHHO!N NPAKTUKH,
OCHOBAaHHOTO Ha JHajIore
KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HaHUIO CBOETO MECTa B
[MOJINKYJIBTYPHOM MHUPE
YHCIIE C UCTIOJIb30BAHUEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

3agaHue K
PaKTHICCKUM
paboTtam
(n.5.2)

Bormpocsl
coDecenoBaHus
11,12,13 (11.6.3)

JIP11

CriocoOHOCTE
LIEHHOCTHU Hay4YHOU
NEATEeIbHOCTH,  TOTOBHOCTH
OCYIIECTBIISTEH MPOCKTHYIO U
MCCIIEIOBATENBCKYIO
NIeATEILHOCTD
WHIUBUAYAIBHO U B TPYIIE

OCO3HaHuA

3amanne K
MPAKTHYCCKIM
paboTam
(m.5.2)

Bompocsl
co0ecenoBaHus

11,12,13 (11.6.3)

MPO5

YMETh IEPEHOCUTh 3HAHUS B
03HABATEIbHYIO U
MPaKTUYECKYIO 00JaCTH
KU3HEIEATETbHOCTH

3amanne K
MPaKTUYECKUM
pabotam
(m.5.2)

Borpocsl
cobece10BaHUS
11,12,13 (11.6.3)

MP06

YMGTB HHTeTpHpOBaTB 3HAHUA
N3 pa3HBIX Hpe)]MeTHBIX
oOJiacteit OUOIOruu

3aganue K
MTPAKTHYCCKIM
pabotam (11.5.2)

Bormpocel
cobecenoBanus
11,12,13 (n.6.3)

MPO8

BIIa/IETh HABBIKAMU
MoJTydeHust nHpopMamu u3
NCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENTLHO
OCYIIECTBIISATH TIOUCK,
aHaJIN3, CUCTEMATH3AIUIO U
WHTEPIPETAIHIO
nH(pOpPMAIIUN PAa3THYHBIX
BHIOB U (hopm
IIPCACTABJICHUS

3amanue K
MPAKTHYCCKIM
paboram
(m.5.2)

Borpocsl
cobece10BaHUS
11,12,13 (11.6.3)

MP18

pa3BUBaTh CIOCOOHOCTH

Saganue K

Bormpocsl




MMPAKTUYCCKUM

[MOHUMATh MHP C TIO3ULIUU cobecenoBaHuUs
JIPYToro 4eioBeKa pabotam 11,12,13 (n.6.3)
(n.5.2)

I1P603  |CrocobHOCTH (hopMUPOBATH Bomnpocsl
YMEHUS paCKpbIBATh cobecenoBaHUs
coJIepKaHue 11,12,13 (1.6.3)
OCHOBOIIOJIATAIOIINX

o 3agaHue K

OHOJIOTMYECKUX TEOPH U
TUIIOTE3: KIICTOYHOM, VPAKTHIHCECKIM
XPOMOCOMHOW, padotam

. (m.5.2)
MYTallMOHHOH,
SBOJIIOIIMOHHOM,
MPOUCXOXKACHUS )KU3HU U
yeoBeKa

[1P604  |CnocoOHOCTH (hOPMUPOBATH Bormpocet
YMEHUS paCKPHIBAThH cobecenoBaHuUs
OCHOBOTIOJIATAIOIINE 11,12,13 (1.6.3)
OMOJIOrMYECKHE 3aKOHBI U 3anaHue K
3akoHomepHocTH (I'. MPaKTUYECKUM
Menpens, T. Moprana, H. 1. |paboTtam
Basuiosa, O.1 ekkens, @ (m.5.2)

Miosepa, K. bapa), u ux
MPUMEHUMOCTH K KHBBIM
crcTeMaM

ITP607  |CrocoOGHOCTH pemiaTh Bomnpocsl
OMOJIOTMYECKHE 3a1a49H, cobece0BaHMs
COCTABJISITh TEHOTUITUYECKHUE 11,12,13 (1.6.3)
CXEMBI CKPEITUBAHUS IS 3amanue K
Pa3HBIX TUIIOB HACJIEIOBAHUS  |[IPAKTUYECKUM
[IPU3HAKOB y OPraHU3MOB, paboTtam
COCTaBIIATh CXEMBI IepeHoca  ((11.5.2)

BEIIIECTB M YHEPTHH B
HKOcHUCTEMaXx (1IeTIH MUTaHus,
MUIIEBbIE CETH)
Paznen 2. CtpoeHue U GyHKIUU OpraHn3Ma
Tema 2.3 JIPO8 WHTEpEC K pa3InyHbIM 3amaHue K Borpocsl
[IpakTueckoe chepaM NpopecCUOHANBHON  [MPaKTHYECKUM  |cOOece0BaHuUs
3ansTue Ned NeSATeNIbHOCTH pabotam (1.5.2) [25,26 (11.6.3)
JIPO9 CrniocobHOCTh OPMHUPOBATH Bomnpocsl
MHPOBO33pEHUE, cobecei0BaHuUS
COOTBETCTBYIOIIIEE 3amaHue K 25,26 (11.6.3)
COBPEMEHHOMY YPOBHIO MPAKTUYECKUM
pa3BUTHS HAYKHU U paboram
00IIIeCTBEHHON TTPAKTUKH, (m.5.2)

OCHOBaHHOTO Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO




OCO3HAHUIO CBOETO MECTa B
[OJIUKYJIbTYPHOM MHpE
YKCIIE C UCIIOJIb30BAHUEM
COBPEMEHHBIX JIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

JIP10 CriocoOHOCTH Bormpockl
COBEPILIEHCTBOBAHUS 3amanue K cobecenoBaHuUs
SI3bIKOBOM M YUTATEIIbCKOMN pakTHdeckuMm 25,26 (11.6.3)
KYJIBTYpBI KaK CpeICTBa paboTtam
B3aUMOJICHCTBUS MEXKIY (m.5.2)

TTFOIBMU U TIO3HAHUS MUPa

MPO1 YMETb CAMOCTOSITEIIBHO Bormpocel
dbopMyIUpOBaTh U cobece0BaHus
AKTyaJIM3UPOBATh MPOOIEMY, 25,26 (11.6.3)
paccMarpuBarh €€
BCECTOPOHHE, ONPEACIAThH

P » OTIPEA 3anaHue K
L1eJIU 1eATENbHOCTH, 337aBaTh
MPAKTUYECKUM
apaMeTpsl U KPUTEPUU HX
pabotam
NTOCTH)KEHUS, BHOCHTD (1.5.2)
KOPPEKTHUBBI B JIESITEIILHOCTD, e
OLICHUBAaTh COOTBETCTBUE
PE3yIbTAaTOB LIETISM,
OLICHUBATh PHCKH
MOCJEICTBUM JeSITeIbHOCTH

MPO02 BJ1aJICTh HABBIKAMH Y4eOHO- Borpocsl
MCCIIE0BATEIBCKON U 3anaHue K cobece0BaHUs
[IPOCKTHOU 1E€ATEIBHOCTH, npaktHueckuMm 25,26 (11.6.3)
HABbIKaMU pa3peIIeHUs pabotam
npo0yieM B 001acTu (m.5.2)
ouosorun

MPO03 BBISIBIIATH IPUYUHHO- Borpocsl
CJIE/ICTBEHHBIE CBSA3H U cobece10BaHUs
AKTyaJIn3UpOBaTh 33a4y, 25,26 (11.6.3)
BBIJIBUTATh TUIIOTE3Y €€

3amaHune K

peleHusl, HaXOIUTh
ADIVMEHTbI U151 PAaKTHYECKUM

Prym pabotam
TOKa3aTeIbCcTBa CBOUX (1.5.2)
YTBEPKJICHHH, 3a/1aBaTh e
MapaMeTpsl U KPUTEPUU
perieHus: B 00J1acTu
Ononorun

MP04 QHAJIM3UPOBATH I10Jy4YEHHBIE Borpocsl
B XOJ/I€ PEUICHUS 3a]jauu 3anaHue K cobece0BaHUS
PE3yNbTaThl, KPUTUUECKH npakTudeckuM 25,26 (11.6.3)
OLICHUBATh UX paboTtam
TTOCTOBEPHOCTD, (m.5.2)

[IPOTHO3UPOBATH U3MECHEHUE




B HOBBIX YCJIOBHUSX

MPO09 CO3/1aBaTh TEKCTHI B Bormpocsl
pa3nUYHBIX (hopMarax ¢ cobecenoBaHus
Y4€TOM Ha3HA4YCHUS 3amanue K 25,26 (11.6.3)
WH(OPMAIINY U TIETIEBOM MPAKTHYCCKIM
ayJIUTOPHH, BIOUpast paboTam
ONITUMAIILHYIO (hOpMYy (.5.2)
MPEACTABICHUS U
BU3YaIIN3aI[UN
MP13 [MPUHUMATB IIeJIH COBMECTHOM Bormpocsl
NeSITeTbHOCTH, co0eceToBaHus
OpPraHH30BBIBATH U 25,26 (11.6.3)
KOOPJIUHUPOBATH JICUCTBUS 3amaHue K
1Mo €€ JOCTUKEHUIO: MMPAKTUYECKUM
COCTaBJIATH IUIaH ACUCTBUM,  |[paboTam
pacnpenenarb poiu ¢ yuérom |(1.5.2)
MHEHHI Y4aCTHUKOB,
00CYyXIaTh pe3yIbTaThbl
COBMECTHOM pabOThI
MP15 OCYUIECTBJIATH TO3UTUBHOE Bormpocsl
CTpaTermyecKoe MOBEICHNE B (3a/IaHUe K co0eceT0BaHus
Pa3IMYHBIX CUTYaLUsX, npakTudeckuM 25,26 (11.6.3)
MIPOSIBIIATH TBOPYECTBO U paboTtam
BoOOpakeHue, ObITh (nm.5.2)
WHUALAATHBHBIM
ITP607  |CnocoOHOCTH pemraTh Bomnpocsl
OMOJIOTHYECKHE 3a]1auH, co0eceT0BaHus
COCTaBJISITh TEHOTUITMYECKUE 25,26 (11.6.3)
CXEMBI CKPELUBaHUS JJIs 3amaHue K
Pa3HBIX TUITOB HACJICIOBAHUS  |[IPAKTUICCKAM
MPU3HAKOB y OPTraHU3MOB, pabotam
COCTaBJISITh CXEMBI IlepeHoca  |(11.5.2)
BEIIECTB U YHEPTUU B
PKOCUCTeMaXx (L[eNH MUTAHUS,
MUIIEBHIE CETH)
Tema 2.4 JIP10 CrocoOHOCTh Bormpockr
[IpakTueckoe COBEPIIICHCTBOBAHUS 3amanue K cobecenoBaHuUs
sapsTie No5 SI3BIKOBOM M UMTATEIILCKOU [MPAaKTHYECKUM 27,28 (11.6.3
KYJIbTYpPBbI KaKk Cpe/icTBa paboTtam
B3aMMO/ICHCTBUS MEKTY (n.5.2)
ITIOTEMU 1 TIO3HAHUS MUPA
JIP11 3aaHne K MPaKTHIECKUM 3amaHue K Bormpocsl
paboram MPAaKTUYECKUM  |coOece10BaHus
(m.5.2) paboram (11.5.2) (27,28 (1m.6.3
MPO1 3afgaHue K NPaKTUHYECKUM 3aganue K Bormpocsl




paboram MPAaKTUUYECKUM  |coOece10BaHus
(nm.5.2) paboram (11.5.2) (27,28 (1m1.6.3
MPO02 3ajaHue K IPaKTHYECKUM 3amaHue K Borpocsl
pabotam [MPAKTHYECKUM  |cOOECeOBaHuUs
(m.5.2) paboram (11.5.2) (27,28 (1m.6.3
MP04 3aaHne K MPaKTHYECKUM 3amganue K Bormpocsl
pabotam [MPAKTHYECKUM  |cOOECeOBaHuUs
(n.5.2) paboram (11.5.2) (27,28 (1m.6.3
MP18 3aaHne K MPaKTHYECKUM 3amganue K Bormpocsl
paboTam MPAKTHYECKUM  [coOece0BaHMs
(m.5.2) paboram (11.5.2) (27,28 (1m.6.3
[1P602 3agaHue K MPaKTUYECKUM 3agaHue K Bompocsl
paboTtam NPaKTHYECKUM  |cOOece10BaHuUs
(n.5.2) paboram (11.5.2) 27,28 (11.6.3
[1P604  [3amaHue K MPaKTHYECKUM 3anaHue K Borpocel
paboTam MPAKTHYECKUM  [coOece0BaHMs
(n.5.2) paboram (11.5.2) (27,28 (1m.6.3
I[1P607 3agaHue K MPaKTUYECKUM 3agaHue K Bompocsl
pabotam MPAKTHYECKUM  [coOece0BaHMs
(n.5.2) paboram (11.5.2) (27,28 (1m.6.3
ITP608  |CriocoOHOCTH KPUTHUECKH Borpocsl
OIICHUBATh WH(OPMAIIHIO cobece0BaHuUs
OMOJIOTUYECKOTO 27,28 (11.6.3
COJIEpIKaHUsl, BKITFOYAIOIIYIO
[CEBJIOHAYyYHbIC 3HAHUS U3
pa3TMIHBIX
MCTOYHUKOB(CpEACTBA
MaccoBOW MH(popMalu,
HAYYHO-TIONYJISIPHBIE 3anane K
MaTepHuabl);
WHTEPIPETUPOBATD [PAKTHHECCKIM
pabotam
DTUYECKHE aCTIEKTHI _ lws2)
COBpPEMEHHBIX UCCIIEeIOBAaHUI
B OMOJIOTHY, METUIIIHE,
OMOTEXHOJIOTHU;
paccMaTpuBaTh r100aTbHBIC
PKOJIOTHUECKHE TTPOOIeMBI
COBPEMEHHOCTH,
(dbopMHUpOBATh 1O
OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3UIINIO
Tema 2.5 JIP09 CriocoGHOCTH POPMUPOBATH 3agaHue K Bormpocet
[IpakTideckoe MHPOBO33PEHHUE, [PaKTHUYECKMM  |[cOOece0BaHus
3aHATHENCO COOTBETCTBYIOIIIEE paboTtam 29,30 (11.6.3)
COBPEMEHHOMY YPOBHIO (m.5.2)




Pa3BUTHUS HAYKU U
00LIECTBEHHOM IIPAKTUKH,
OCHOBAaHHOTO Ha JTAJIore
KYJIBTYP, CIIOCOOCTBYIOILIETO
0CO3HAHUIO CBOETO MECTa B
[IOJIUKYIBbTYPHOM MUPE
YHCIIE C UCTIONB30BAHUEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa30BaTEIBHBIX PECYPCOB

JIP10 CriocoOHOCTb Bomnpocsl
COBEPILIEHCTBOBAHUS 3amanue K cobecenoBaHuUs
SI3bIKOBOM M YUTATEIIbCKOMN npaktndeckuM (29,30 (11.6.3)
KYJIbTYpPbI KaK CPe/ICTBa pabotam
B3aMMOJICHCTBUS MEKIY (m.5.2)

JTFOIBMU 1 TIO3HAHUS MUPA

MPO1 YMETh CAMOCTOSITEIIEHO Bormpocel
dbopMyIUpOBaTh U cobece0BaHus
AKTyaJIM3UPOBATh MPOOIEMY, 29,30 (11.6.3)
paccMarpuBarh €€
BCECTOPOHHE, ONPEACIAThH

P » OTIPEA 3anaHue K
L1eJIU 1eATENbHOCTH, 3371aBaTh
MPAKTUYECKUM
MapaMeTpsl U KPUTEPUU HX
pabotam
NOCTH>KEHUS, BHOCHTD (1.5.2)
KOPPEKTUBBI B JEATEIBHOCTD, o
OIICHUBATh COOTBETCTBUE
pE3yIbTAaTOB LIENISIM,
OLICHUBATh PHCKH
MOCJEICTBUM JeSITeIbHOCTH

MPO3 BBISBJISITh IPUYUHHO- Borpocsl
CJIEZICTBEHHBIE CBSI3U U cobece0BaHuUs
AKTyaJTM3UpOBaTh 3a7a4y, 29,30 (1.6.3)
BBIJIBUT'aTh TUIIOTE3Y €€

3anaHue K
peeHHsI, HaXOIUTh

MPAKTUYECKUM
ApPTyMEHTHI [T

pabotam
TOKa3aTeNbCTBA CBOMX (1.5.2)
YTBEpPKICHUM, 3a/1aBaTh h
napaMeTpbl U KPUTEPUN
peleHus B 001acTH
OroIoTHN

MPO5 YMETb IEPEHOCUTh 3HAHUA B [3aJjaHUE K Borpocsl
[M03HABATEJIbLHYIO U MPAKTHYCCKUM  |cOOece0BaHus
MPAaKTUYECKYIO 00JIaCTH paboTtam 29,30 (11.6.3)
KU3HEIEeTETbHOCTH (m.5.2)

MP13 [IPUHUMATB 1I€JIM COBMECTHOU  [3afjaHue K Bormpockt
NesITeIbHOCTH, MPaKTHYCCKUM  [cOOece0BaHus
OpraHU30BBIBATH U paboTtam 29,30 (11.6.3)
KOOPJIUHUPOBATH JICHCTBUS (m.5.2)




0 €€ TOCTHKCHHUIO:
COCTAaBJIATH IUIAH JICHCTBUH,
pacrpenensaTh POy C y4ETOM
MHEHHUH YYaCTHHKOB,
00CyXaTh pe3yJIbTaThI
COBMECTHOH PabOThI

MP14 KOOPIAMHHUPOBATH U Bonpockl
BEITIONHSATH pa0doOTy B SagaHue K cobeceqoBaHUs
YCIIOBUSIX PEAJIBHOTO, npaktuaeckum 29,30 (11.6.3)
BUPTYaJILHOTO U paboTtam
KOMOMHHPOBAHHOTO (m.5.2)
B3aUMOJICHCTBUS
MP16 [MPUHUMAaTh MOTHUBBI U SagaHue K Bompocsl
ApPTryMEHTHI APYTUX JIOAeH MPaKTHYECKUM  [coOece10BaHus
[IpU aHAJIU3€E PE3yJIbTaTOB pabotam 29,30 (11.6.3)
e TEIIbHOCTH (m.5.2)
MPI18 pa3BUBATh CIIOCOOHOCTH 3ajanue K Borpocsl
[MOHUMATh MHP C MO3ULIUU [PaKTUYECKUM  |coOeceOBaHus
IPYroro 4yeaoBeKa paboram (11.5.2) 29,30 (11.6.3)
ITP604  |CiocobHOCTH (OPMUPOBATH Bompocst
YMEHHsI paCKpbIBATh cobece10BaHUs
OCHOBOTIOJIATAFOIIINE 29,30 (11.6.3)
OMOIOTMYECKHUEe 3aKOHBI U 3anaHue K
3akoHoMepHocTH (. [MPAKTHYECKUM
Meunnens, T. Moprana, H. 1. pabotam
Basuosa, O.I ekkens, O (m.5.2)
Mronnepa, K. bapa), n ux
MPUMEHUMOCTH K YKHBBIM
cucreMam
ITP608  |CriocOOHOCTH KPUTHUYESCKH Bomnpocsl
OIICHUBATh WH()OPMAIIUIO cobece10BaHUS
OMOJIOTYECKOTO 29,30 (11.6.3)
CoJIepKaHusl, BKIIOYAIOIIYIO
MICeBIOHAYYHBIC 3HAHUS W3
Pa3INYHBIX
MCTOYHUKOB(CPECTBA
MaccoBOW MH(popMaluy, 3ajaHue K
HAYJIHO-TTOMYJISIPHBIC MPAKTHICCKAM
MaTepHabl); pabotam
MHTEPIPETHPOBATH (m.5.2)

ATHUYECKHUE ACTIEKTHI
COBPEMEHHBIX UCCIEIOBAHMI
B OMOJIOTMH, MEIULIMHE,
OHOTEXHOJIOTHH;
paccMaTpuBaTh II100aIbHBIE
HKOJIOTUYECKHUE MPOOIEMBI
COBPEMEHHOCTH,




dhopmupoBaTh 1Mo
OTHOILICHHWIO K HUM
COOCTBEHHYIO ITO3UITUIO

Tema 2.6
[IpakTueckoe
sapstue No7

JIPO3 CrniocobHOCTH (hOpMHPOBATH Bomnpocsl
[POCCUICKYIO TPaXIaHCKYIO cobecenoBaHUs
WJICHTUYHOCTH, TATPUOTU3MA, 31,32 (11.6.3)

Ba)KEHUS K CBOEMY Hapozy,
ZYBCTBa OTBCTCTBeiHO(IJ)TI/I ¥ Pananne

o MPAKTHYCCKIM
nepen Ponunoii, ropnoctu 3a
. 5 paboTtam

CBOI1 Kpail, CBOIO Ponuny, (1.5.2)
CBOW SI3BIK M KYJIBTYPY,
[IPOIIIOE M HACTOsIIIIEe
MHOTOHAITIOHATEHOTO
Hapoja Poccun

JIP04 CnocoGHocTh (hopMUPOBATH Borpocsl
[IEHHOCTHOE OTHOIIIECHUE K cobecenoBaHuUs
rOCyIapCTBEHHBIM 31,32 (11.6.3)
CUMBOJIaM, UCTOPHUYECKOMY M (3a/1aHUC K
[IPUPOAHOMY HACIIEIUIO, MPaKTUYECKUM
MaMSATHUKAM, TPATULISIM pabotam
HapooB Poccun, (n.5.2)
noctuxkeHusMm Poccuu B
HayKe, HCKYCCTBE, CIIOPTE,

TEXHOJIOTHSIX U TPYJIe

JIPO8 VHTEpEC K pa3InYHbIM 3amaHue K Borpocsl
chepaM NpoPecCUOHANBHON  [MPAaKTHYECKUM  |COOECE0BaHUS
NEeATENIbHOCTH pabotam 31,32 (11.6.3)

(1.5.2)

JIP09 Cnioco6HOCTh (hOPMUPOBATH Bormpocet
MHPOBO33PCHUE, cobece0BaHUs
COOTBETCTBYIOIIIEE 31,32 (11.6.3)
COBPEMEHHOMY YPOBHIO

A3BUTHUS HAYKH U
E6HIGCTBCHH}(;II§I MIPaKTHKH, Banamue k
OCHOBaHHOTO Ha JHAalore VPAKTIHECKIM

paboram

KYJIbTYp, CIIOCOOCTBYIOIIETO (15.2)
OCO3HAHHUIO CBOETO MeCTa B
MOJINKYJIBTYPHOM MHPE
YHCIIe C UCTIOIh30BaHUEM
COBPEMEHHBIX JICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB

JIP10 CriocoOHOCTh Bormpockl
COBEPILICHCTBOBAHUS 3amanue K cobece0BaHUS
SI3IKOBOM M YN TATEIIbCKOM npaktryeckum (31,32 (11.6.3)
KYJIbTYPBI KaK CPEICTBa paboTtam
B3aUMOJICHCTBHUS MEKITY (m.5.2)

JIFOAbMU U TTIO3HAHUW MUPa




JIP11 CriocoOHOCTh OCO3HAHHUS Bomnpocsr
[IECHHOCTH Hay4YHOM CT— cobecenoBaHus
e TeTbHOCTH, TOTOBHOCTD 31,32 (m.6.3)
OCYIECTRISTh IPOCKTHYIO H | Do 1 1oCkiM

ym P o paboTam
M CCIIeI0BATEIbCKYIO (11.5.2)
IEATENBHOCTD h
WH/IMBUYAJIHO U B TPYIIIE

MP04 AQHAJTU3UPOBATH IMOJTyYEHHBIE Borpocel
B XOJI€ PEIICHHS 3a/1a91 Sananie K cobecenoBaHus
PE3YNbTaThl, KPUTUUYECKH 31,32 (m.6.3)

MPAKTUICCKUM
OIICHUBATh UX 6

paboTtam
TOCTOBEPHOCTb, (1.5.2)
[IPOTHO3UPOBATh U3MEHEHUE o
B HOBBIX YCJIOBUSIX

MPO08 BJIJICTh HAaBBIKAMHU Borpocel
MOJTy4eHUs! MH()OpMAIIUY U3 cobecenoBaHus
MCTOYHHKOB Pa3HBIX THIIOB, 31,32 (m.6.3)
CaMOCTOSITEJIbHO 3anaHue K
OCYILECTBIISATH TIOUCK, MPAKTHYECKUM
aHaJIN3, CHCTEMATU3ALUIO 1 paboTtam
WHTEPIIPETALIHIO (m.5.2)

WH(OPMALIUN PA3ITHYHBIX
BUJIOB U pOpM
MPEICTABIICHHS
ITP603  |CtocoGHOCTH POPMHPOBATH Bonpocsl
YMEHHUsI paCKphIBATh cobecenoBaHus
coJiep>KaHNe 31,32 (m.6.3)
OCHOBOIIOJIATAOIIHX
. 3anaHue K
OMOJIOTMYECKUX TEOPUH U
% MPaKTUYECKUM
TUIOTE3: KIETOYHOM, 6
" . paboTtam
POMOCOMHOHA, (1.5.2)
MYTalMOHHOM, e
PBOJIFOLIMOHHOM,
MPOUCXOXKICHUS KUZHU U
YeJoBeKa
ITP605  |CriocoOHOCTH MPUMEHEHUS Bonpocsl
OCHOBHBIX METO/IOB HAYYHOTO cobecenoBaHuUs
MMO3HAHUS, HCITOJIb3YEMBIX B 31,32 (11.6.3)
OuoNorNK: HAOTIOACHUS U
OTIMCAHUS KUBBIX CUCTEM,
o 3amanue K
MPOLIECCOB U SIBIICHUM;
MPAKTHICCKAM
OpTaHHU3aIUH U TPOBEICHUS AGoTan
OMOJIOTMYECKOTO P
(m.5.2)

OKCIICPUMCHTA, BBIIBUKCHUA
THUIIOTC3, BBIABICHU S
3aBUCUMOCTH MCKIY
HNCCJIICAYCMbIMH BCIIMYNHAMU,
00BICHEHHUS IMOJIYUYCHHBIX




pe3yIbTaTOB U
(hopmyIupoBaHUs BHIBOJOB C
HCIIO0Ib30BAHUEM HAYYHBIX
[MOHSITUH, TEOPUI U 3aKOHOB

I1P607

CriocoOHOCTB penath
OHOJIOTUYECKHE 3a/1auH,
COCTaBIISATh TEHOTUITUYECKUE
CXEMBI CKPCIUBAHHS JIsI
Pa3HBIX THIIOB HACIIETIOBaHHUS
MPU3HAKOB y OPTaHU3MOB,
COCTaBIISATH CXEMBI IIepeHoca
BEIIICCTB ¥ SHEPTHH B
PKOcUCTEMaXx (LeNH MUTAHUS,
MMUIIEBHIC CETH)

3amgaHue K
PaKTHICCKUM
paboTtam

(n.5.2)

Bormpocsl
coDecenoBaHus
31,32 (11.6.3)

Pasgen 4. Dxonorus

Tema 4.2

[ [pakTHueckoe
3ansTue Ne®

[ [pakTHueckoe
3ansitue Ne9

MP 02

BIIA/ICTh HABBIKAMH YI€OHO-
HCCIIEI0BATENBCKON 1
[POSKTHOM JICATEIILHOCTH,
HABBIKAMU Pa3peIICHHS
pobiieM B 00J1aCcTH
OHOJI0THI

3amanue K
MPaKTHYECKUM
pabotam
(n.5.2)

Bompocsl
coDecenoBaHus
46,47,48 (11.6.3)

MP 03

BBISIBJISITH IPUYMHHO-
CJIEICTBEHHBIE CBS3H U
aKTyaJlM3UpOBaTh 3aJauy,
BBIIBUTATh TUIIOTE3Y €€
pELIeHNs, HaXOQUTh
apryMeHThI JUIs
JT0Ka3aTENIbCTBA CBOMX
YTBEPKICHUH, 3a7aBaTh
apameTpsl U KpUTEpUN
perieHust B 00J1acTu
ouonoruu

3amanne K
MPAKTHYCCKIM
paboTam
(m.5.2)

Borpocsl
cobeceqoBaHUs
46,47,48 (11.6.3)

JIPO9

CrniocobHOCTh OPMHUPOBATH
MHPOBO33pEHHE,
COOTBETCTBYIOLIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U
OO0IIECTBEHHOH NMPaKTHKH,
OCHOBAaHHOTO Ha JUaJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MecTa B
MOJHUKYJIETYPHOM MHpE
YHCIIE C UCTIOJIb30BAaHUEM
COBPCMCHHBIX 3JICKTPOHHBIX
00pa3oBaTeNIbHBIX PECYpPCOB

3amanue K
MPAKTHYCCKIM
paboram
(m.5.2)

Bormpocel
cobecenoBaHus
46,47,48 (11.6.3)

JIP10

Croco0HOCTH

3aganue K

Bormpocsl




COBEPILIEHCTBOBAHUS [PaKTUYECKUM  |coOece0BaHus
SI3BIKOBOM M YUTATEIHLCKOM paboTtam 46,47,48 (11.6.3)
KYJIbTYpPbI KaK CpeJICTBa (m.5.2)
B3aUMOJICVCTBUS MEXKITY
ITI0IbMU 1 TIO3HAHUSI MUDPA

JIP11 CnocoOHOCTh OCO3HAHUS Bormpocsl
LIEHHOCTH HAYYHOU 3ananme K cobeceqoBaHUs
NEATEIbHOCTH,  TOTOBHOCTH 46,47,48 (11.6.3)

MPAKTHYCCKIM

OCYIIECTBIISITh POCKTHYIO U AGOTAM
HCCIIEI0BATENBCKYIO P 59
NEeATeILHOCTD (1.5.2)
WHIUBUAYAIBHO U B TPYIIIE

JIP12 Cnoco6HOCTD K Bormpocet
(hopMUPOBAHHIO cobece0BaHus
PKOJIOTHYECKOM KYIbTYPHI, 46,47,48 (11.6.3)
[TOHMMAHHUSI BIIUSTHUS 3amanue K
COLMAIbHO-9)KOHOMHYECKUX MPaKTUYECKUM
[TPOIIECCOB HA COCTOSTHUE paboTtam
[IPUPOTHON M COLUATILHOM (n.5.2)
Cpelbl, OCO3HAHUE
rJ100amBpHOTO XapaKkTepa
PKOJIOTMUYECKUX MPoOIeM

JIP14 CrocoOHOCTh Bormpocer
MIPOTHO3UPOBATh 3anane K cobece10BaHus
HeOIaronpusITHHIC HpaKTHYECKIM 46,47,48 (1.6.3)
PKOJIOTMUYECKUE MOCIEICTBHUS SoTan
MPEIIPUHAMACMBIX pa 59
JIEHCTBUMN, IPEAOTBPALATh (n.52)
17

MP04 AQHAJIM3UPOBATH ITOJTYYEHHBIE Bormpocer
B XO0JI€ pEIICHUs 3a/1auu ananne coDecenoBaHus
pE3yJIbTaThl, KPUTUYECKH HpaKTHYECKIM 46,47,48 (11.6.3)
OIICHUBAThH UX SoTam
TTOCTOBEPHOCTb, pa 59
[MPOTHO3UPOBATh U3MEHEHUE (n.52)
B HOBBIX YCJIOBHSIX

MPO5 YMETb IEPEHOCHUTH 3HAHMUS B 3agaHue K Bormpocsr
MMO3HABATEIIBHYIO U MMPAKTHYSCKUM  |cOOece0BaHuUs
MPAKTUIECKYIO0 00TIacTH paboTtam 46,47,48 (11.6.3)
YKU3HEESTEIIbHOCTH (n.5.2)

MPO6 YMETh UHTETPUPOBATH 3HAHUS  (3aJaHuE K Bormpocsl
W3 pa3HbIX IPEIMETHBIX MPAKTHYECKUM  |cOOeceOBaHuUs
obmnacTeit 6ronorun paboram (11.5.2) (46,47,48 (1.6.3)

MPO09 CcO3/1aBaTh TEKCTEL B 3amaHue K Bormpocet
pa3nu4HbIX (popmaTax ¢ MPAaKTUYECKUM  |coOece10BaHus




Y4€TOM Ha3HAuYECHUS paboTtam 46,47,48 (11.6.3)
WH(pOpPMaIIUU U TIETICBOM (n.5.2)

ayJUTOpPUH, BEIOUpas

ONTUMAJIBHYIO (hOpMY

[PECTABICHUS U

BH3YaJIN3alluU

MP10 OIICHUBaTh  JIOCTOBEPHOCTb, Bormpocsl
NeruTUMHOCTb UH(pOpManuK, [3amaHue K cobece0BaHUs
€€ COOTBETCTBHUE MPABOBLIM U [IpakTHueckum  |46,47,48 (11.6.3)
MOPAJIbHO-ITHYECKUM paboram
HOpMaM; (n.5.2)

Tema 4.4 JIPO8 WHTEPEC K Pa3IMYHbIM 3anaHue K Borpocsl

[IpakTuyeckoe chepaM npoPecCUOHANBHON  [MPAaKTHYECKUM  |cOOeceI0BaHuUs

sansTueNe 10 NeATeTbHOCTH pabotam 51,52 (11.6.3)
(n.5.2)

JIP12 CnocoOHOCTB K Borpocsl
(hopMUPOBAHHIO cobece0BaHUS
PKOJIOTMYECKOH KYJIbTYpBI, 51,52 (11.6.3)
[MOHMMAaHUSI BIUSHUS 3amanue K
COIMATIbHO-9)KOHOMUYECKUX MPaKTUICCKUM
[TPOLIECCOB HA COCTOSTHUE pabotam
[IPUPOTHOMN M COLUATTBHOM (m.5.2)

Cpelbl, OCO3HAHNE
rI100aTBbHOTO XapaKkTepa
PKOJIOTHUECKUX MPoOIeM

JIP13 CnocoOHOCTH MIIaHUPOBATH U Borpocsl
OCYIIIECTBISTh ACHCTBUIA B 3amanue K cobece10BaHUS
OKpYy’Karolllel cpene Ha npaktuaeckum (51,52 (11.6.3)
OCHOBE 3HaHU ILIeJIei pabotam
YCTOMYHMBOTO Pa3BUTHUS (m.5.2)
4eII0BEeUEeCTBa

JIP14 CrocoOHOCTD Borpocsl
MIPOTHO3UPOBATH S — cobece10BaHUS
HeOIaronpusTHHIE 51,52 (11.6.3)
PKOJIOTMYECKUE MTOCIIECTBUS HpgKTquCKHM
MpeIIPUHUMAEMBIX pa SO;aM
NENCTBHM, MPEAOTBPAILATh (1.5.2)
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MPO1 YMETh CAMOCTOSATEIILHO Borpocsl
(dbopMynHupoBaTh U S —— cobece1oBaHUs
aKTyaJIM3UpPOBAThH IPOOIIEMY, 51,52 (11.6.3)
paccMaTpuBarh €€ HpgKTquCKHM
BCECTOPOHHE, ONPEIEIATh ?r? 50;1 M

LIeTTU IeATEIbHOCTH, 33]1aBaTh
apaMmeTpbl U KPUTEPUHU HX




JOCTHIXXCHHA, BHOCHUTD
KOPPEKTHUBBI B ACATCIIBHOCTD,
OLICHUBATb COOTBECTCTBUC
PE3YIbTAaTOB LECIIAM,
OLICHUBATb PUCKU
HOCJ'ICI[CTBI/II‘/'I JCATCIIBHOCTHU

MPO02 BJIaJICTh HABBIKAMH y4eOHO- Bonpocsl
MCCIIE0BATEIBCKON U 3ajanue K cobecenoBaHuUs
[IPOCKTHOM J1€ATEIbHOCTH, npaktuaeckum 51,52 (11.6.3)
HaBBIKAMU pa3peIICHHs paboTtam
mpo0JeM B 00s1acTH (m.5.2)

OuoIorun

MPO3 BBISIBIIATH IPUYUHHO- Borpocel
CJIE/ICTBEHHBIE CBSA3H U cobecenoBaHuUs
AKTYyaJIM3UpOBaTh 3aa4y, 51,52 (1.6.3)
BBIIBUTATh TUIIOTE3Y €€ CTR——
pEIICHNs, HAaXOAUTh

MPaKTUYECKUM
ApPTryMEHTBHI [ 6

paboTtam
T0Ka3aTeNbCcTBa CBOMX (1.5.2)
YTBEPKJICHUH, 3a7]aBaTh e
MapaMeTpsl U KPUTEPUU
pelieHus B o0jacTu
OuoIoruN

ITP601  |CnocoOHOCTH GOpMHUPOBATH Borpocsl
3HAHUS O MECTE U POJIN cobece1oBaHuUs
OMOJIOTHH B CUCTEME 3amanue K 51,52 (.6.3)
HAyYHOTO 3HAHWS,; MPAKTUICCKAM
(byHKIIMOHATEHOU pabotam
FPaMOTHOCTH Y€JIOBEKa JIJIs (m.5.2)
pelIeHus KU3HEHHBIX
mpoGsiem

T1P606 CrocOOHOCTH BBIAEISTH Borpocer
CYIIIECTBEHHBIC TPU3HAKU cobeceoBaHus
BHUPYCOB, KJIIETOK TPOKAPUOT 51,52 (11.6.3)

U DYKapHOT; OJTHOKJIETOYHBIX
1 MHOTOKJICTOYHBIX
OpraHU3MOB, BUJIOB,
OMOTEOIIEHO30B M SKOCHCTEM;

3amanue K
0COOEHHOCTH MPOLIECCOB

MPAKTUYECKUM
oOMeHa BeIIeCTB U 6

paboTtam
MpEeBpAICHIS SHEPTUU B (1.5.2)

KJIeTKE, OTOCHHTE3A,
MJIACTHYECKOTO U
HPHEPTeTUUYECKOr0 0OMEHa,
XEMOCHHTE3a, MUTO3a,
Mei103a, OTI0IOTBOPEHUS],
pa3BUTHS U Pa3MHOXKEHUS,
WHIUBUIYIbHOTO Pa3BUTHS




opraHu3Ma(OHTOreHe3a),
00pbOBI 32 CYIIECTBOBAHHUE,
€CTECTBEHHOT'O 0TOO0DA,
BUJI000pa30BaHUA,
MIPUCTIOCOOJICHHOCTH
OpPTraHU3MOB K cpejie
OOUTaHUs, BIUSHUS
KOMITOHCHTOB YKOCHCTEM,
AHTPOITOTEHHBIX U3MECHEHHH
B SKOCUCTEMaX CBOEH
MECTHOCTH, KPyrOBOPOTA
BEIIECTB U MIPEBPAILCHUE
QHeprun B onocdepe

Temad.5
[IpakTaeckoe
sausatue Nell

JIPO1 CrniocobHOCTH (hOpMHUPOBATH Bompocst
IPaXXTaHCKOIO ITO3HIIHIO cobece0BaHus
oOyuarorerocs, Kak 3ananue K 53,54,55 (11.6.3)
AKTUBHOTO U OTBETCTBCHHOTO  [IPAKTHYECKUM
YJIeHA POCCHICKOTO pabotam
oOuiecTBa U OCO3HAaHUE (m.5.2)

CBOETO MeCTa B
WH(GOPMAIIMOHHOM O0IIIECTBE

JIP02 CriocoOHOCTh MPOTUBOCTOSITh Bomnpocsl
WIC0JIOTHH YKCTPEMHU3MA, Sananne co0ecenoBaHus
Hal[MOHAU3Ma, KceHO(hoOuH, 53,54,55 (11.6.3)

MPAKTHYCCKIM
TTUCKPUMUHAIIMA T10 AGoTaM
COLIMATIbHBIM, PETUTHO3HBIM, P 59
PAaCOBBIM, HAITMOHAJIBHBIM (.5.2)
MpU3HaKaM

JIP11 CriocoOHOCTD OCO3HaHUSA Bormpocet
[EHHOCTH HAYYHOUN 3anane K cobecenoBaHus
NESTEIbHOCTH,  TOTOBHOCTH HpAKTHICCKIM 53,54,55 (11.6.3)
OCYIIECTBISTh MPOEKTHYIO U AGOTAM
MCCIIEIOBATEIHCKYIO P 59
NEeATeILHOCTD (.5.2)

WHIUBUIYAIBHO U B TPYIIITS

JIP12 CrocoOHOCTh K Borpocsl
(hopmMupOBaHHIO co0ecenoBaHus
HKOJIOTMYECKOH KYJIbTYpBI, 53,54,55 (11.6.3)
TTOHMMAHHUSI BITUSTHUS 3amanne K
COILMATbHO-9)KOHOMHYECKUX MPAKTUYECKIM
MPOIIECCOB HAa COCTOSTHUE paboram
[IPUPOJIHON U COLUATIBHOMN (n.5.2)

Cpenbl, OCO3HAHHE
r1100aIbHOTO XapakTepa
PKOJIOTUYECKHUX TTPOOIeM

JIP13 CriocoOHOCTB IJIaHUPOBATh M [3a7aHUE K Bomnpocsl

OCYIIIECTBJISATh ICUCTBUI B MPaKTHYECKUM coDecenoBaHus




OKPY’KaIOIIIeH cpeie Ha pabotam 53,54,55 (11.6.3)
OCHOBE 3HaHUSI 1IeJIeH (m.5.2)
YCTOMYHBOTO Pa3BUTHS
4eJI0BEUECTBA

JIP14 CriocoOHOCTH Bormpockl
MPOTHO3UPOBATH Bananie K cobecenoBaHuUs
HeOJIaronpUsATHBIC 53,54,55 (11.6.3)

MPAKTUICCKIM

DKOJIOTHUYECKUE MTOCIICICTBHS
[peIIPUHUMAEMbIX pa(;og aM
NIEHCTBUM, IPEJOTBPALLATH (5.2)
17

MPO02 BJIAJICTh HABBIKAMH y4e€OHO- Borpocsl
MCCIIE0BATEIBCKON U 3amanue K cobecenoBaHUs
[IPOECKTHOM J1€ATEIbHOCTH, npakTudeckuMm  [93,54,55 (11.6.3)
HABbIKAMU pa3peIIeHUs pabotam
po0JjieM B 00J1acTH (m.5.2)
OuoIorun

[IP601  |CrmocoOHOCTB hopMUpOBaATH Bormpockl
3HAHUS O MECTE U POJIU cobeceoBaHuUs
OHMOJIOTHH B CUCTEME 3ajanue K 53,54,55 (11.6.3)
HAYYHOTO 3HAHWS,; MPAKTHICCKAM
(byHKIIMOHATEHOU pabotam
TPaMOTHOCTH YeJIOBeKa JIJIs (m.5.2)
pelIeHus KU3HEHHBIX
mpoOsieM

I1P605  |CnocoOHOCTH MPUMEHEHUS Bonpocsl
OCHOBHBIX METO/IOB HAYYHOTO cobecenoBaHuUs
MMO3HAHMUSI, UCTIOIh3YEMBIX B 53,54,55 (11.6.3)
Ouonoruy: HaOMIOACHUS U
OTIMICAHUS KUBBIX CUCTEM,
[IPOLIECCOB U SIBJICHUI;
OpraHM3allMu U NPOBEACHUA 13 o
OHOJIOTMYECKOTO

MPAKTHICCKAM

OKCIICPUMEHTA, BBIJIBHKCHUS
TUTIOTE3, BHISBICHHUS pa650§aM
3aBUCUMOCTH MEXIY (1.52)
MCCIIeTyeMbIMU BEIIMYNHAMH,
00BsICHEHUS TTOTYYEHHBIX
PE3yNbTAaTOB U
(hopMyITMPOBAHUS BEIBOJIOB C
MCIIOJIb30BaHNEM HAYYHBIX
[MOHATUI, TEOPUI U 3aKOHOB

ITP607  |CniocoOHOCTH pemiaTh 3anaHue K Bormpockl
OuooruuecKue 3aadm, MPaKTHYCCKUM  [cOOece0BaHus
COCTaBIISITh TCHOTUITMYECKHE  [paboTam 53,54,55 (11.6.3)

CXEMBI CKPCIIUBAaHUA IJIs

(m.5.2)




Pa3HBIX TUIIOB HACJIEIOBAHUS
[IPU3HAKOB y OPraHU3MOB,
COCTaBJISITh CXEMBI IIEPEHOCA
BELIECTB U SHEPTUU B
PKOocHcTeMax (LeMy MUTAHUS,
MUIIEBHIC CETH)

I1P609

CrocoOHOCTh CO34aBaTh
CcOOCTBEHHBIE MMCEMEHHBIE U
YCTHBIC COOOIIEHUS Ha
OCHOBE OMOJIOTHYECKOM
nH(pOpMaIUK U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO
KCITOJIb30BaTh NOHITHINHBIN
anmnapar OUOJIOTUU

3amanue K
MPAKTHYCCKIM
pabotam
(n.5.2)

Bormpocsl
coDecenoBaHus
53,54,55 (11.6.3)

I1P610

[IPUMEHSATH [10JTy4YCHHbIE
3HaHUS JUIsl O0BSCHEHUS
OMOJIOrMYECKHX ITPOLIECCOB U
SIBJICHUM, JJIS1 IPUHSTUSA
[IPAaKTUYECKUX PEUICHUH B
[IOBCETHEBHOM JKU3HU C
L[eJIbI000ECTICUEHUS
0€30I1aCHOCTH CBOETO
310pOBbS U 37J0POBbS
OKPYKAIOIIHUX JIIOJIEH,
cOOJTI0IEHUSI 3]TOPOBOTO
o0pa3a xKHU3HH, HOPM
rpPaMOTHOI'O NTOBE/ICHHUS B
OKpPY’Karolllel MPUPOTHON
cpele; MOHUMaHue
HEOOXOJMMOCTH
HCIOJIb30BAHMS TOCTUKEHHI
COBpPEMEHHOU OHMOIIOTHUU U
OMOTEXHOJIOTHH JJIs
palMOHAIEHOTO
[IPUPOIOTIONIE30BAHUS

3amanne K
MPAKTHYCCKIM
paboTam
(m.5.2)

Bompocsl
coDecenoBaHus
53,54,55 (11.6.3)

Pasnen 5. buosiorus B xu3Hu

Tema5.1
[IpakTiueckoe

3angaTue Ne 12-
13

JIP10

Croco0HOCTE
COBEPILICHCTBOBAHUS
SI3LIKOBOM M UM TATEIIHLCKOM
KYyJbTYpbI KaK CPeACTBA
B3aUMOJICVCTBHUS MEXKITY
JTFOAbMU M TIO3HAHUS MUPA

3aganue K
MPAKTHICCKIM
paboram
(m.5.2)

Bormpocel
cobecenoBaHus
56,57 (1.6.3)

JIP11

CriocoOHOCTE
LIEHHOCTH
NeATEILHOCTH,

OCO3HAHHUSA
Hay4HOU
TOTOBHOCTH

OCYLIECTBIIATH IIPOEKTHYIO U

HNCCIICA0BATCIIbCKYIO

3aganue K
[MPAKTUICCKIM
paboram

(m.5.2)

Bormpocsl
coDecenoBaHus
56,57 (1.6.3)




JCATCIIBHOCTD
WMHAWBUAYAJIbHO U B I'PYIIIIC

MPO03 BBISIBJIATH [IPUYUHHO- 3amaHue K Bormpocet
CIJICZICTBEHHBIC CBSI3U U MPAaKTUYECKUM  |coOece10BaHuUs
aKTyaJIM3UpOBaTh 3a/1a4y, paboTtam 56,57 (11.6.3)
BBIJIBUTATh TUIIOTE3Y €€ (n.5.2)
pelIeHUs, HaXOqUTh
apryMEHTHI JIIs
T0Ka3aTeNIbCTBA CBOMX
YTBEPKJICHMM, 3a7aBaTh
apameTpbl U KpUTepuu
perieHust B 00J1acTu
ouonoruu

MP04 aHAJIM3UPOBATh OJyYeHHbIE  (3a/laHUE K Borpocsl
B XO/JI€ PELICHUs 3a/1a4l NPakTUYECKUM  [cobecemoBaHUs
PE3yNIbTAThl, KPUTUUYECKH pabotam 56,57 (11.6.3)
OIICHUBATh X (m.5.2)

TTOCTOBEPHOCTb,
MPOTHO3UPOBATHh N3MEHEHHE
B HOBBIX YCJIOBHSIX

MPO5 YMETB [IEPEHOCUTD 3HAHUS B 3ananue K Borpocsl
MMO3HABATENBHYIO U TIPAKTHYECKUM  |cOOece10BaHus
MPAKTUYECKYI0 00JIacTH pabotam 56,57 (11.6.3)
YKU3HEJESATENIbHOCTH (m.5.2)

MPO08 BJIAJIETh HAaBBIKAMHU 3amaHue K Bormpocsl
MoJTydeHuss tHQOpMAIMK U3 [IPAKTHYECKMM  |coOece10BaHus
MCTOYHUKOB Pa3HbIX TUIIOB, paboTtam 56,57 (11.6.3)
CaMOCTOSITEIIbHO (m.5.2)

OCYIIECTBIISTH TIOUCK,
aHaJIu3, CUCTEMATH3AIUIO U
WHTEPIIPETAIINIO
nH(OPMALIUN PA3IAYHBIX
BUJIOB U (pOopM
MpEICTaBICHUS

MP18 pa3BUBaTh CIIOCOOHOCTH 3amaHue K Bormpocsl
MMOHMUMATh MUP C IIO3HUIIAN MPaKTHYECKUM  |coOeceI0BaHuUs
NPYToro 4eIoBeKa pabotam (11.5.2) |56,57 (11.6.3)

I1P601  |CmocobHocTh hopMupoBaTh  (3alaHUE K Bormpocel
3HAHUS O MECTE M POJIH MPaKTHYECKUM  |coOece0BaHus
OHMOJIOTHH B CHCTEME paboTtam 56,57 (11.6.3)
HAyYHOTO 3HAHUS; (m.5.2)

(yHKIIMOHATTEHON
PaMOTHOCTH YEJIOBEKA JIJIS
PEIICHUS KU3HEHHBIX
pooeM




ITP605  |CriocoOHOCTH IPUMEHEHHUS 3anaHue K Bormpockt
OCHOBHBIX METOJIOB HAYYHOI'O [[IPAKTUYECKUM  |coOecenoBaHus
[MO3HAHHS, HCIIOJB3YEMBIX B [paboTaM 56,57 (11.6.3)
OHMOJIOTHH: HAOTIOACHUS U (m.5.2)
OTHMCAHUS KUBBIX CHCTEM,
[POLIECCOB U SIBJICHUI;
OpraHu3ally U IPOBEICHUS
OHMOJIOTMYECKOTO
PKCIIEPUMEHTA, BbIIBUKEHUS
TUTIOTE3, BBISIBICHUS
3aBUCHUMOCTH MEXY
WCCIIelyeMbIMH BEJTMUYMHAMH,
00BSICHEHUS TOTYYCHHBIX
pe3yabTaTOB U
(hopMyIupoBaHUsI BBIBOJOB C
MCTIOJIh30BAHNEM HAyUHBIX
MOHATHI, TCOPUH U 3aKOHOB
Tema 5.2 JIP11 CriocoOHOCTE OCO3HaHHUA [3agaHueE K Bompocsl
[IpakTiueckoe [IECHHOCTH HAYYHOW [IPAKTUYECKUM  |coOece0BaHHs
3aHsTHENC NEATCILHOCTH,  TOTOBHOCTH [paboTam 56,57 (11.6.3)
14,15,16,17 OCYILIECTBIIATh NIPOEKTHYIO U [(11.5.2)
MCCIIEI0BATENBCKYIO
NeATEILHOCTD
WHIUBUAYAIBHO U B TPYIIE
MPO02 BJIa/IE€Th HABBIKAMU Y4eOHO- 3anaHue K Bomnpocsl
MCCIIEI0BATENLCKOM 1 MPaKTUYECKUM  |[coOeceI0BaHuUs
[IPOEKTHOM JEATEIBbHOCTH, pabotam 56,57 (11.6.3)
HaBbIKaMU Pa3peLICHUS (m.5.2)
mpo0GyieM B obmactu
OHOJIOTHI
MP04 aHAJIM3UPOBATh MOTyUYEeHHbIE  [3a7aHue K Bormpocel
B XOJI€ PEUICHHUS 3a7a9 MPAaKTHUYECKUM  |coOece10BaHus
pE3yJIbTaThl, KPUTUYECKH pabotam 56,57 (11.6.3)
OIICHUBAThH WX (m.5.2)
TTOCTOBEPHOCTb,
MPOTHO3UPOBATh N3MEHEHHE
B HOBBIX YCJIOBHSIX
MPO5 YMETb IEPEHOCUTD 3HAHUSA B [3a7jaHKe K Borpocsl
MMO3HABATENBHYIO U MPaKTUUECKUM  |[coOece10BaHus
MPaKTUYECKYI0 00JIacTH pabotam 56,57 (11.6.3)
YKU3HECATCIIbHOCTH (n.5.2)
MP09 CO3/71aBaTh TEKCTHI B 3ananue K Bormpocet
pasIUyHBIX (hopmaTax ¢ [MPAKTHYECKUM  |cOOeceOBaHuUs
Y4eTOM Ha3HAuUCHUS paboTtam 56,57 (11.6.3)
WH(pOpPMaIIUU U TIEICBOM (n.5.2)

ayJUTOpPUH, BEIOUpast




KpnTepnn OICHUBAHUA TECTOBOI'O 3aJaHUA

Ouenka Omnuuno Xopowo Yoosnemeopumenvno | Heyooseremeopumenvro
Konnuectso
0 ot 81% 1o o 0
MPaBUJIbHBIX 91% u > 90 9 % He mernee 70% menee 70%
OTBETOB ’

Kpurepun BoicTaB/IeHUs OLICHKH CTYJAEHTY HA 3a4eTe
Kputepun BbICTaBICHHS OLIEHKM CTYIEHTY Ha 3auyere/ dK3aMeHe (OLIEHOYHBIE CPE/ICTBA:
YCTHBIN Ompoc B popMe OTBETOB Ha BOMPOCHI OMIIETOB, YCTHBIN ompoc B Gopme cobecenoBaHmsl,

BBITIOJIHCHUC TIIMCbMCHHBIX Pa3HOYPOBHCBLIX 3ada4 U 33,,[[21HI/II>1,

KOMILJICKCHAasA paCyYCTHO-

rpaduueckas paboTa, TBOpPUYECKOE 3a/laHue, Keiic-3a1a4a, MOPTPOIN0, IPOEKT U T.I1.)

O1eHKa 110
IIPOMEKYTOUHOU
arrecTaluu

XapakTepucThKa KauecTBa chOpMUPOBAHHOCTH KOMIIETEHIIHA

«3a4TeHO» /
COTJIUYHOY

CryneHT JeMOHCTpUpyeT C(HOPMHUPOBAHHOCTh  AMCLMILIMHAPHBIX
KOMIIETEHIIMH Ha MPOABUHYTOM YpOBHE: OOHApy>KUBAaET BCECTOPOHHEE,
CHCTEMaTHYeCKoe M IIyOOKoe 3HaHHe y4eOHOTro Marepuana, yMmeeT
TECHO YBSI3bIBaTh TEOPHIO C INPAKTUKOW, CBOOOJIHO CIIpaBisieTcs ¢
3aJa4yaMM, BONPOCAMM M JAPYTMMH BUJAMHM IIPUMEHEHHMS 3HAHWM,
IIPUYEM HE 3aTPYAHSETCA C OTBETOM IIPH BHMJIOM3MEHEHUM 3aJaHMM,
MIPaBUIBHO 000CHOBBIBAET MIPUHATOE pelienue, BJIaiceT
Pa3HOCTOPOHHMMH HABBIKAMHM M IIPHEMAaMHU BBIITOJHEHUA MPAaKTHIECKUX
3aJa4.

«3a4TeHO» /
«XOPOIIIOY

CtyneHT JeMOHCTpUpyeT C(hHOPMHUPOBAHHOCTh  AUCIMILTUHAPHBIX
KOMIIETEHIIMM Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHHUS, YMEHUS
OCBOEHBI, HO JOIMYCKAIOTCS HE3HAYUTENbHbIE OIMMOKH, HETOYHOCTH,
3aTPYJHECHHUS TMPH AHATMTHUYECKUX OIEpalusaX, MEePEeHOCe 3HAHUN U
YMEHMI Ha HOBbIE, HECTAHAAPTHBIE CUTYAIUU.

«3a4TeHO» /
«YJIOBJIETBOPUTEITHHOY

CryneHT JeMOHCTpUpyeT C(HOPMHPOBAHHOCTh  JUCHMILIMHAPHBIX
KOMIIETEHIIMI Ha IIOPOTrOBOM YPOBHE: UMEET 3HAHUS TOJIBKO OCHOBHOI'O
Marepuana, HO HE YCBOWI €ro JeTalei, B XOA€ KOHTPOJIbHBIX
MEpONPUATHIA JIOMYCKAIOTCSl 3HAYUTENbHbIE OHIMOKH, HEAOCTaTOYHO
IIPaBUJIbHBIE (bopMyITUpPOBKH, HapyIlEHUs JIOTUYECKOU
IIOCJIEIOBATEIbHOCTH B HU3JIOKEHUU IIPOrPAMMHOrO  MaTrepuala,
WCIBITBIBACT 3aTPYJHEHUS MIPH BBIMOJIHEHUH MPAaKTUYECKUX padoT, mpu
OIIEPUPOBAHUM 3HAHUSAMU U YMEHUSMHU IIPH MX IIEPEHOCE Ha HOBBIC
CUTYAaIH.

«HE 3a4TE€HOY /
(HCYOOBJICTBOPUTECIIBHO»

CTyaeHT  neMOHCTpUpyeT  C(POPMHUPOBAHHOCTh  JAMCHUIUIMHAPHBIX
KOMIIETEHLIMH Ha YpOBHE HM)KE€ MOPOTOBOTO: BBISBISETCS IOJIHOE WIIU
MPaKTUYECKH T[OJHOE OTCYTCTBUE 3HAHUM 3HAYMUTEIBHONM  YacTH
[IpOrpaMMHOI0 MaTepuasa, CTYAEHT JOMYCKaeT CYIIECTBEHHbIE OLUINOKH,
HEyBEepeHHO, ¢ OOJBIIMMHU 3aTPyJHEHHUSIMHU BBIIOJIHIET MPAKTHUYECKUE
pabOThI, yMEHHsI U HAaBBIKU HE CPOPMHUPOBAHBI.




5. IIpumepbl OLIEHOYHBIX CPEICTB /Jisl IPOBe/IeHUs TEKylIeil aTTecTalluu

5.1 Bonpocsl AJis1 cobeceqoBanus (YCTHOTO onpoca):

Paznen 1. Knetka - cTpyKTypHO-(QYHKIIMOHAIbHAS €TUHHIIA )KUBOTO

Tema 1.1.

1. Yro oTAM4YaeT )KUBbIE OPraHU3MbI OT TEJl HEKUBOU MPUPOJIBI?

2. UYrto o3HavaeT aOMOTCHHBIN yTh BO3SHUKHOBEHHMS KU3HU Ha 3emiie?

3. Kakoii cocTaB nmena npuMuUTHBHAs aTMocdepa?

4. Kakue UCTOYHUKU SHEPTUH MOTJIH CIYXKHUTb JUIsi a0MOT€HHOI0 CHHTE3a OpraHU4YeCKUX
COeqUHEHUN?

5. KakoBbI OCHOBHBIE 3TaIbl IPOUCXOXKICHHUS JKUZHU?

6. Uro mpencrapusim U3 ceOs IpeBHEHIINE OPraHU3MBbI?

7. B pesynbrare yero 6€cKUCIOpoaHAst BOCCTAHOBUTENIbHASI aTMOC(epa CMEHUIIaCh Ha OOraTyio
KHCJIOPOIOM?

8. Kak u3aMeHuIMch KUBbIE OPIraHU3MbI B PE3YJIbTAaTE HACHIIIEHUS aTMOC(hEphl KUCIOPOAOM?
9. Kakwue cymecTByOT (OpMBI KHU3HU?

10. Kakue ocoOeHHOCTH OpraHU3aIMH XapaKTEPHBI I BUPYCOB?

11. Kaxkwue 6011€3HU Yy 4eIOBEKa BBI3BIBAIOT BUPYCHI?

12. Yro Takoe 6aktepuodaru?

13. KakoBo MeauIIMHCKOE 3HaUCHHE OaKTeprodaron?

14. Yro Takoe MpoKaprOTHI?

15. Yro Takoe sykapuoThI?

16. KakoBsl BceoOIyie ypOBHU OpTaHU3aIMU KU3HHU?

17. B yem Ouosorndeckoe 3HaYCHHUE KaXKI0T0 YPOBHS OpraHU3alluy KU3HHA?

Tema 1.2

18. Korjaa u xem 6b11a copMynMpoBaHa KJIeTOYHast Teopus?

19. KakoBBI OCHOBHBIC TTOJIOKCHUS KIICTOUYHOU TCOPHH?

20. KaxoBo 3HaueHME KJIETOUHOU Teopuu?

21. Tlouemy KJIETKa CYMTAETCS OCHOBHON CTPYKTYPHOU M ()yHKIIMOHATHLHON €TMHHIICH KUBBIX
OpraHu3MOB?

22. O yeMm CBHIETEIBCTBYET TO OOCTOATENBCTBO, YTO BCE KIIETKH UMEIOT CXOHOE CTpOEHHE?
23. Kakue xMMHUYeCKHE 3JIEMEHThI BXOJAT B COCTaB KJIETKH?

24. Yto Takoe MUKPOAJIEMEHTHI M KaKOBa UX POJIb B OpraHu3me?

25. KakoBa posib BOJIbI B KiIeTKe?

26. KaxoBa CBsI3b MEXKIY XUMHUECKHUM CTPOCHHEM BOJIBI U €€ POJIBIO B KIIETKE?
27. Kakue opraHnuecKue BelecTBa SBISAI0TCS HICTOUHUKOM SHEPTHHU B KiIeTKe?
28. B yem 3akimrovaercs 3HaueHHE OETKOB?

29. Kakue ¢pyHKIMN OEIKHU BBITIOIHSIOT B KJIETKe?

30. Kakwue ¢pyHKIMM OETKU BBITIOIHSIOT B OpraHu3Me?

31. Yro takoe pepmeHTHI?

32. Uem xapakTepu3yeTcsl CTPOCHUE OCITKOB?

33. Uro Takoe mepBUYHAsA CTPYKTypa Oenka?

34. UYro Takoe BTOpUYHAs CTPYKTypa Oernka?

35. Uro Takoe TpeTHudHas CTpyKTypa Oenka?

36. Uro Takoe aMUHOKHCIIOTHI?

37. Kak aMUHOKHCIIOTBI COSTUHSIOTCS B OEIKOBOM MOJeKyie?

38. UYewm ompenensieTcss MHOrooOpa3ne OCIKOB M UX CHEHHU(PUIHOCTH?

39. KakoBo OMOIOrHYecKoe 3HaYCHUE YTIeBOA0B?

40. KakoBo Ononornyeckoe 3HaueHUE )KUPOB?

41. Yrto Takoe MOHOMEPHI U MOJIUMEPHI?

42. Kakue BaMm U3BECTHBI OMOJIOTHYECKUE TTOTUMEPHI?

43. Kax 00pa3yroTcs MOJIEKYJIbl MOHOMEPOB?

44, Kak 00pa3yroTcsi MOJIEKYJIbI TIOJTMMEPOB?

45. Yem omiMyaroTcs OEIKU OT IPYTUX OHMOIMOIMMEPOB: Kpaxmaa, KIeT4aTKI?
46. KakoBa pojib HyKJICMHOBBIX KHCIIOT B KJIETKe?



47. Kakue BUIbI HyKJICMHOBBIX KHCIIOT BBI 3HaeTE?

48. Yem xapakTepH3yeTcsi CTpOeHHE HyKIeoTuaa?

49. Yewm xapakrtepusyercs crpoenne [JHK?

50. Yewm xapakrepusyercs crpoernne PHK?

51. Yro Takoe «KOMIUIEMEHTApHOCTh)» B PacloiokeHH HykieoTuaoB JJHK?
52. Kak mpoucxoaut ynoenue JJHK?

53. Uem otimmuaercs PHK ot JIHK?

54. Kakue pasHosuaHoctu PHK Bbl 3HaeTe?

55. Kaxkosa poas PHK B kierke?

56. B 4eM cX0ACTBO U paziauyus MEXAy OelTKaMu M HyKJIEHHOBBIMU KHUCIOTaMH?
57. Yto Takoe AT® u xkakoBo ee Guoornyeckoe 3HayeHue?

Tema 1.3

58. KakoBo cTpoenue miazmaTuyeckoi MeMOpaHbI?

59. KaxoBbI cBOMCTBa IJIa3MaTHIECKON MeMOpaHbI?

60. KaxoBa poims MeMOpaHbl, BXOAAIICH B COCTAaB KIETOYHOH 000JI04KH?

61. Ilouemy roBopsT, 4T0 MEMOpaHbI 00IAJAI0T U30UPATETHHON TIPOHUIIAEMOCTHIO?
62. Kak momamaroT B KJIETKY KPYITHBIE MOJICKYJIbI M YaCTHIIBI BEIECTB?

63. Uewm xapakTepusyeTcs IUTOIIa3Ma KIETKH?

64. Yro Takoe ria3Monu3?

65. Yto Takoe Typrop?

66. Uro Takoe TMIEpTOHUYECKHE PACTBOPHI?

67. Yto Takoe TMIOTOHUYECKHE PACTBOPHI?

68. Urto Takoe M30TOHMYECKUE PAaCTBOPHI?

69. Kak nHaue Ha3bIBaIOTCS U30TOHUYECKHE pacTBOpbI? IloueMy ux Tak Ha3bIBatOT?
70. Ha yem OCHOBaHO JICHiCTBHE COJIEBOTO CIIA0UTEILHOTO?

71. Hauyem OCHOBaHO J€HCTBUE IMIIEPTOHUUYECKUX MOBA30K?

72. Yt0 Takoe BKIFOYCHUS?

73. Uro Takoe opraHeuibl?

74. Yto o0miero B CTPOCHUU MUTOXOHIPUH, DHIOTIIA3MAaTUYECKON CETH, KOMILIeKca [ oJbIKu,
JM30COM, TUTACTH]L, SIIEPHOM 000510uKn?

75. Kakue opraHesuibl He UMEIOT MEMOPAHHOM CTPYKTYphI?

76. KaxoB xapakTep CBSI3U MEXJly CTPOCHUEM U (YHKIMSIMU MUTOXOHAPHIA?
77. OnuumuTe CTpOECHUE MIACTU]L.

78. KakoBbl (QyHKIIUY TUIACTH]?

79. UeM xapakTepH3yIOTCS CTpOeHHE U (DYHKIIMH YHIOMIIa3MaTHIeCKON ceTr?
80. Yto Takoe pubocomMbi?

81. Omnummte cTpoeHUe U HYHKIIUU KOMIUTIEKca [ 0JIbKH.

82. C kakoit opraHesuioi KJIeTku (pyHKIIMOHAIBHO TECHO CBA3aH KOMILIEKC [ obmxu?
83. Omnwmmute cTpoeHne v PYHKIUHU JIA30COM.

84. KakoBa poJib TU30COM B OCYIIECTBICHUH 3aLIUTHBIX peaKkiiii opraHu3ma’?
85. Uro BbI 3HaeTE O CTPOCHUU M (DYHKIHMSIX KJIETOYHOTO IIeHTpa?

86. KakoBo cTpoenue sipa?

87. Uro Takoe xpoMaTHH?

88. Kakosa poib si1pa B KieTke?

89. Kakwue CTpyKTypHI siipa 00YCIOBIMBAIOT €r0 (PYHKIIUU?

90. OmnumuTe CTPOEHUE XPOMOCOM.

91. Kakue TUIIBI XpOMOCOM BHI 3HaeTe?

92. Yo Takoe kapuoTum?

93. Yro Takoe ayToCOMBI?

94. Yro Takoe rerepocombl?

95. Yro Takoe MUIUIOUAHBIA HAO0p XPOMOCOM?

96. Yto Takoe ramiouHbIi HA00p XpOMOCcoM?

Tema 1.4
97. Yro Takoe acCCUMMIIILINAA?



98. Yro Takoe QUCCUMMIIALINA?

99. Yem xapakTepu3yIOTCsI OCHOBHBIE 3TAllbl SHEPreTUYECKOro oOMeHa?
100.Yem oTiimuaeTcs JpIxaHue OT OpoKeHuUs?

101.Kakyto poib UTPalOT MUTOXOHPUH B MTPOLECCE IbIXaHUsA?

102.B yem npeumyIiecTBa mpoiecca JbIxaHus?

103.Yto Takoe aBTOTpO(HAsT ACCUMUIISALHS?

104.Yto Takoe rerepoTpodHass aCCUMUIISIIH?

105.Yro Takoe porocuuTe3?

106.13 kakux (a3 coctouT GoTOCUHTE3?

107.Kakue opraHnu3mbl CIOCOOHBI K (JOTOCHHTE3Y?

108.KakoBo 3HaueHHEe POoTOCHHTE3A?

109.Yto Takoe xeMocuHTE3?

110.Yrto oTamyaeT XeMOCHUHTE3 OT POTOCHHTE3a?

111.Yem cxoHBI IPOLIECCHI XEMOCUHTE3a U (POTOCHHTE3A?

112.T e B KJIeTKE 3aJI0KeHA MCXOqHAs HH(MOpMaIus i1 OnocuHTe3a Oenka?
113.Kakue ycinoBusi HEOOXOUMBI [T OMOCHHTEe3a Oenka?

114.T ne B kneTke oOpazyroTcs Oenku?

115.Kaxoga posb JIHK B nmporecce 6nocunrtesa 6enka?

116.KakoBa posb n-PHK B mporiecce 6nocunTesa 6enka?

117.KaxkoBa poisb T-PHK B nporiecce 6rocunTesa 6enka?

118.Kakum o6pazom u-PHK cranoButcs marpunieii 1 6mocunTesa oenka?
119.Yto Takoe ren?

120.Y1t0 Takoe reHeTUYECKUil Koa?

121.Yto TaKoe TpaHCKpHIIUs?

122.Yto Takoe TpaHCuALus?

123.Kaxk mpoucxoauT cOopka OEITKOBBIX MOJICKYJI?

Tema 1.5

124.Yto Takoe KJIETOYHBIHI IUKIT?

125.Kakune nieproapl BRIISISIOT B nHTEphaze?

126.Yem xapakTepu3yroTcs epuobl B uHTEphaze?

127.Kakwue criocoObl AeTIeHHs KJIETOK BbI 3HaeTe?

128.Yem xapakrepusyrorcs (as3sl MuUTO3a?

129.Yem paznuyaroTcs XpoMOCOMBI B MeTadaze u anadase?

130.KakoBo 6uonornyeckoe 3HaueHUe MUTO3a?

131.Kak kJieTKa rOTOBHTCS K JICIIEHHIO?

132.Yem 00BsACHUTH, 4TO OOpa3yloIIMecs B pe3ybTaTe MHUTO3a KJIETKH UICHTUYHBI
MaTE€pPUHCKON KIIETKE?

133.Yt0 obecnieunBaeT ynopsa0ueHHOE paciupeieleHue XpOMOCOM MEXKAY TOUYEPHUMH KIIETKaMH?
134.Kakue QyHKIIUH KU3HA 00ECTICUNBAIOTCS IEIIEHUEM KIIETOK?

Tema 2.1

135.Yt0 Takoe 3aMEHUMBbIE W HE3aMEHHMBIC aMHHOKHCIIOTHI, TIOJHOIICHHBIE U
HETOJIHOLICHHbIe Oenku?

136.Kaxkas poib B opraHu3Me O€IKOB, JKUPOB, YIIICBOJIOB?

137.ITouemy mnpH CHMXKEHHM YPOBHS TJIIOKO3BI B KPOBH MPEXKJIE BCEro CTPAAAET FOJOBHOM
MOo3r?

138.Kakas posib MUHEpaJIbHBIX BELIECTB B OpraHu3Me?

139.Kakoe 3Ha4eHME BOJIBI B OpraHu3Me?

140.Kakue BbI 3Ha€T€ BUTAMHHBI U UX POJIb?

141.YTo Takoe rMIOBUTAMHHO3, aBBUTAMHHO3, TUTIEPBUTAMUHO3?

Tema 2.2

142.Yto Takoe pa3MHOXKeHUE?

143.Kakoe pa3zMHOXKeHHE ObIBaeT OECIOIBIM?

144 Ha3oBuTe OCHOBHBIE CIIOCOOBI OECIIONIOTO PAa3MHOKEHHUS
145.Yem oTiiuaeTcs MojoBOe Pa3MHOKEHUE OT Oecrosioro?



146.Kakue BUIbI HA3BIBAIOT PA3ACIbHOIIONBIMU?

147.Yt1o Takoe meiio3?

148.01anune MeiTo3a OT MUTO3a?

149.TToyemy napTeHOTre3 SIBJISICTCS PAa3HOBHIHOCTHIO MTOJIOBOTO Pa3MHOKEHUS?

Tema 2.3

150.Yro Takoe oHTOreHe3?

151.B yem 3akirodaercs colepikaHue IMOPUOHATLHOTO TIEPHOA PAa3BUTHS?

152.Kak 00bsCHUTH OMOJIOTHYECKOE 3HAUECHNUE CTAPCHUS M CMEPTH?

153.M03KHO JI IOBJIUSATH HA TEMIIBI CTAPEHHUSI?

154.Yto Takoe OrosoruuecKasi U KIMHUYECKass CMEPTh?

Tema 2.4

155.Y10 Takoe HaclIeACTBEHHOCTh U M3MEHUYUBOCTD?

156.Yto Takoe reHeruka’?

157.Kakue MeToAbl UCTIOIB3YIOTCS MPU T€HETUYECKUX HCCIIeIOBAaHUAX ?

158.Kakumu cBOCTBaMU XapaKTEepHU3yeTCs MaTepHall HaCIICICTBEHHOCTH?

159.Kakas xumuueckas npupoja reHo? Tema 2.5

160.Yro Takoe reTeporaMeTHbII 1 TOMOTaMETHBIH TT0JT?

161.Koraa y 601pIIMHCTBA BUIOB OIIpeIeseTCs 0JI TOTOMCTBA?

162.B kakKoM COOTHOIIICHUH PACIIPEACIISIOTCS TI0 TTOJTy 0COOHU BHUIa?

163.Ut0o Takoe reMH3UroTHOCTh? Y Kakoro mojia M mo KakuM I'eHaM HaOJro/1aeTcs
TeMH3UTOTHOCTD?

164.MoryT nu MOSBUTHCS KpPAcCHOIJIa3ble CaMIlbl OT CKPEIIMBaHUs OeNoria3oi caMKu U
KpacHorj1a3oro camua?

165.Uto Takoe CIerIeHHOE HACIeI0BaHUE MPU3HAKOB?

166.B 4yem rimaBHOE OTIIMYHE PE3yIbTATOB AaHATU3UPYIOIIETO CKPEITUBAaHUS B OMbITaX MopraHa oT
PE3yNbTAaTOB aHAJOTUYHOTO CKPEIIMBAaHUS MPHU HE3aBHCHMOM HACIEIOBAaHUU MPU3HAKOB?
Tema 2.6

167.Yto Takoe U3MEHYHBOCTh?

168.Ha3zoBute GpopMBI H3MEHYNBOCTH

169.Uto takoe myranmuu? Uem oHM XapakTepu3yroTcsi? B deMm uX 3BONIOIHMOHHOE 3HaYeHHE?
170.Kakwue Ki1eTouHbIe MPOIIECChl 00€CIeUnBAIOT KOMOUTATUBHYIO M3MEHIHBOCTH?
171.TIpu xakux Opakax Bce AeTH 003aTeNIbHO OTJIMYAIOTCS OT POAMUTENEH B rpyrme?
172.Kaxk 3aBHCHT 9acTOTa MyTaIllUi OT O3Bl MyTareHHOTO (akTopa?

173.KakoBa xummudeckasi Ipupo/ia BelecTBa HacIeICTBEHHOCTH?

Tema 3.1

174.B yem otnnums MeTadU3MUECKUX BO33PEHHMH B OHUOJIOIMH OT 3BOJIOLUOHHBIX,
UACATUCTUYECKUX OT MaTePUAITUCTHUECKUX ?

175.B uem 3aciyru u omn6ku JK.b. Jlamapka?

176.Kakue HayyHble U COLMANIbHbBIE MPEANOCHUIKH MPEIIECTBOBAIN CO3/1aHII0 000CHOBAaHHOMN
teopuu Y. Jlapsuna?

177.Kakue nonoXeHus: COCTaBIAIOT OCHOBY yueHus Y. Jlapsuna 06 sBosronmn?

178.Kakwue Bunpl m3MeHUUBOCTH pazmmdain Y. Jlapsun?

Tema 3.2
179.Kak COOTHOCATCS TIOHATHS MHKPOIBOJIFOIIHS 1 MAaKPO3BOJTFOIIHS?
180.B uem CXOJICTBO U OTIMYME OCHOBHBIX HANpaBICHUM MaKpOIBOJIIOLMHU:

ajyioreHe3a u aporexesa?

181.Yro Takoe Omomoruveckuii mporpecc?

182.Yto Takoe OMOIOTHIECKUN perpecc

183.Kakumu MeTo1aMH U3y4aeTcsi HCTOPUUECKOE Pa3BUTHE OPTraHU3MOB?

184.Kakum o6pazom A.H. CeBeprioB TOMOJHHUII U Pa3BUII OCHOBHOM OMOTCHETHYECKUI 3aKOH?

Tema 3.3
185.Kakoe MecTo 3aHMMAET YEJIOBEK B IIAPCTBE )KUBOTHBIX?
186.Yto Takoe pyaUMEHTHI?



187.Yto Takoe araBU3MBbI?

188.B uem 3akmouaercs GUIOreHETHYECKOE 3HaUeHUE aTaBU3MOB?

189.Kakue sTambl CTaHOBJIEHUS YEIOBEKA MOJITBEP)KIEHBI MAJICOHTOJOTHYECKHUMH JaHHBIMU?
KaxoBbl nporpeccuBHbI€ TEHACHIIMU UX PAa3BUTHA?

190.ITouemy K. Mapkc u ®@. DHrenbc npuaaBalid TPy pEeUIAONIYIO POJIb B PA3BUTHU YEJIOBEKa
KaK pa3yMHOro cyliecrsa?

Tema 4.1

191.HazoBwuTe cpeapl OOMTaHUSI.

192. ®u3uKO-XMMHYECKHE 0OCOOCHHOCTH CpeJl OOMTaHUS OPTaHU3MOB?
193.ITpucnoco6eHus: OpraHM3MOB K KU3HH B Pa3HBIX cpeaax”?

194 TlousiTue sK0N0rMIecKoro gaxropa?

195.Knaccudukanus 3K0a0rudeckux GakTopoB?

196.I1TpaBuno muanmyma 0. Jlnbuxa?

197.3akon TonepantHoctu B. lllendopna Tema 4.2

198.Okonornyeckast XxapakTepUCTUKA BHUJIA U TTOITYJISIIN?

199.0Okonornueckas HuIa Buaa?

200.buorienos u ero crpykrypa?

201.CBs3u Mex Iy OpraHM3MaMu B OMOLIEHO3€: KOHKYPEHIIHsI, CAMOMO3, XHUIIHUYECTBO,
napasuTusmM?

202.CTpyKTypHBIC KOMIIOHEHTBI 9KOCHCTEMBI: TIPOIYIICHThI, KOHCYMEHTBI, PSAYIICHTHI?
203.KpyroBopoT BeliecTs 1 MOTOK SHEPTHH B dKocucTeme. Tpoduueckue ypopau?

Tema 4.3

204.Yto takoe 6nocdepa? Kakosbl rpanuiisl onochepsi?
205.1Touemy XM3HB HE PacIpOCTPaHIETCs 3a TPaHUIBI Onochepbr?
206.Yto HazbIBaeTcst Onomaccoit buocepst?

207.ITouemy nesATENLHOCTH YeIOBeKa B OMocepe B OCHOBHOM HEOIArompHsiTHA ISl KU3HH?
208.Yto Ha3bIBaeTCS SKOJIOTUYECKUM KPU3HCOM?

209.KaxoBbI MyTH paliOHAIBHOTO TPUPOIOTIOIH30BAHUS?

Tema 4.4

210.AHTpOTIOTeHHBIE BO3ICUCTBUS Ha Onochepy?

211. AHTponOreHHble BO3/1eHCTBUS Ha aTMochepy?
212.Bo3aeiicTBust Ha THapOCchepy?

213.BozpaeiictBus Ha mutochepy?

214. AHTpOTIOT€HHBIC BO3JICHCTBUSI HA OMOTHYECKHE cO00MecTBa?

Tema 4.5

215.®axTophl, MOJOKUTETHHO U OTPHUIIATEIBHO, BIMSIONINE HA OPraHU3M YeoBeKa?

216.1TpobneMa TEeXHOTEHHBIX BO3JCHCTBHIA Ha 370POBbE UEIOBEKA (DIEKTPOMArHUTHBIC IO,
OBITOBAsI XUMUSI, U30BITOUHBIEC ITYMBI, PAJAUALINAS U T. 11)?

217.Ananranus opraHa3Ma 4elioBeka K (pakTopaM OKpYKaroIIel cpesipl?

218.Dusnueckasi akKTUBHOCTH H 3JI0pOBbe?

219.buoxuMuvecKkre actieKThl PalliOHATIHLHOTO TUTAHUS ?

Tema 5.1

220.0OcHOBHbIE HaNIpaBJICHUS] COBPEMEHHOI OMOTEXHOJIOTUU?

221.Metoasl OMOTEXHOIOTHA?

222.00beKTbl OMOTEXHOIOTUH?

223.01rKa OMOTEXHOJOTUUECKUX M T€HETUYECKUX IKCIIEPUMEHTOB?

224 .TlpaBuia moucka ¥ aHann3a OMOIKOJIOrUIeCKOM HHPOPMAIIUU U3 pa3HBIX UCTOUHHKOB?

Tema 5.2

225.Pa3BuTHE MPOMBIILIICHHOW OMOTEXHOJOTHUHN U €€ MPUMEHEHUE B JKU3HM YeJIOBEKa?
226.PazBuTHe  OMOTEXHOJOTHMH C TPUMEHEHHEM TEXHHUYECKMX CcHcTeM (OMOMH)KeHepus,
ononH(popMaTruka, OMOHUKA) U UX PUMEHEHHUE B )KM3HU YeJIOBEKa?



5.2 TlpakTuyeckue 3aJaHuA

IIpakTnueckas padora Ne 1
Tema 1.2. «OcobeHHOCTH CTpPOEHMsI KJIETOK IMPOKApHOT W 3ykapuoT. Kiletku pacteHui,
KUBOTHBIX, OAKTEPHiA U TPUOOBY.
Hesb: 3akpenuTh ymMeHue paboTaTh ¢ MHKPOCKOIIOM, HaXOJAUTh OCOOEHHOCTH CTPOEHMS KIIETOK
pacTeHui, )KUBOTHBIX, TPHOOB U OAKTEPHI CPABHUBATH UX MEXKIY COOOIA.
O0OopynoBaHMe: MUKPOCKOIIbI, MHUKpPONpENnaparsl KJIETOK pPacTeHuil, IpuOOB, KHUBOTHBIX,
OaxkTepuii, pUCYHKHU KJIETOK Pa3IMYHbIX OPraHU3MOB.
Xoa pa6orsl 1. PaccMoTpuTe 1o MHKPOCKOIOM MHKpPOIIpPENaparbl PacTUTEIbHBIX KIETOK,
rpuOOB, KJIETOK JKUBOTHBIX U OakTepuil. 2.CpaBHUTE CTPOCHUE KJIETOK 3YKapUOT U MPOKAPHOT.
3. JlanHbIe 3aHECUTE B TAOJIHILY.

[Mpu3naku s cpaBuenust | [Ipu3Haku 11 cpaBHEHUS DyKapuoTHYecKas KIIeTKa
(pacTeHuid, )KUBOTHBIX, TPHOOB)

1.5 1po

2. 'eHeTU4eCKMil MaTepra

3. Kiterounas crenka

4, Me30coMBl

5. MeMOpaHHbBIE OpraHOU/IbI

6. PuGocomsl

7. lluTockener

8. Crioco0 norinonieHus
BEIIECTB KIETKOU

9. Xryruku

10. [NummeBaput. BaKyoIu

CnenaiiTe BLIBOJ

IIpakTuyeckas padora Ne2 «bakrepuanbHbie BUPYCHbIE 32001¢BAHUSA»
Tema 1.2. CTpyKTypHO-(pyHKIMOHAIBbHASI OPraHU3alUs KJIETOK

eau u 3apauum:
- aupakThueckas (oOpazoBaTenbHas): M3y4HTb BUPYCHbIE M OaKkTepHajbHbIE 3a00JC€BaHMA
YeNl0BeKa,
- BOCIUTarTedbHasA: (JOPMHUPOBAHUE OIBITA COBMECTHOM AEATENbHOCTH, pa3BUTHE 0030PHOTO
MBILUICHUS;
- pa3BHBAIOLIAs: pacIIMPEHUE KPYro3opa CTYACHTOB, (OPMHUPOBAHHWE 3HAHUN O BUPYCHBIX H
OakTepuaIbHBIX 32a00JICBaHUSAX YETIOBEKA.
B 3aBucuMoOCTH OT HpHpPOAbLI BO30yAuTesN el Pa3iMYal0T pa3sHble THNBI HH(EKIHOHHBIX
3a00/1eBaHMI:
Bupycunble, nHanpumep rpunn, OPBU, kops, ocma, BUU-undexius, BUpYCHbIE TENaTHTHI,
KJICILIEBOH AHIIE(ATNT, JKeNITas INXOPAIKA.
BakTtepuajabHble, HanpuMep YyMma, XoJiepa, CTOJMOHSAK, CHOMpPCKas s3Ba, CTPENTOKOKKOBAs U
cTapUITIOKOKKOBAsT MH(MEKITNHU, KOKJTIOIIL.



IIpoTo3oiinble  (BbI3bIBaEMbIE MPOCTEHIIMMU, TO €CTh OJHOKJIETOUYHBIMHU JYKapHOTaMH),
HarpuMep Majsipus, COHHast 00JIe3Hb, aMeOHas IU3EHTEePUsl, TOKCOILIa3MO3.

I'pudkoBbie, HaIpuMep KaHIUI03, AMUACPMOPUTHS (rpubox CTOIIBI).
IIpuonHble (BbI3bIBaEMBbIE OCOOBIMH HH(EKIMOHHBIMU O€lKaMH) — «KOpPOBBE OEIICHCTBOY
(BSE), xypy. OdeHb BakHBIM MOMEHTOM SIBIIICTCS - 3HaHHE MEP M0 NPOQHIAKTHKE OOJIC3HEH.
IIpopuiakTuka - KOMIUIEKC MEpONPHUATHM, HAIPABICHHBIX HA COXPAaHEHUE M YKpEIUICHUE
3I0pOBbsl M BKJIIOYaroIue B ce0s (hopMUpOBaHME 310pPOBOT0O 00pasza XKHU3HU, NMPEAYHPEKICHHE
BO3HUKHOBEHUS M (WJIM) paclpocTpaHeHHs 3a00JieBaHMiA, WX pPAaHHHE BBISBICHUE, BBISBICHHE
OPUYMH U YCIIOBUH KX BO3HUKHOBEHHUS M Pa3BUTHS, a TAaKKE€ HANpaBICHHBIX HA YyCTpaHEHHE
BPEIHOTO BIMSHUS, HA 37J0POBbE YeIOBEKa (PaKTOPOB CPEIbl €ro OOUTaHHUS.

IIpodunakTnyeckune Mepbl:

1. IloBblmeHHE CAaHUTAPHOW KYJIBTYpPbl HACEICHHUS: CAHUTApHAs KyJIbTypa B OOIIECTBE BKIIOYAET
o0pa3 MBILIUICHUS, BEPOBaHUS, XapakTep IMOBEIEHHUs, OObYaW, pPHUTYalbl, palMOHAJIbHBIC
npaBuUjIa ¥ HOPMBI TIOBEACHUS, YTO O0ECIIeYNBACT OJIATONPUSATHBINA ISl 3I0POBBSI PEXKHUM JKU3HU
(ycnoBus mpoXUBaHUs U 0e30MacHbIe BUIBI ACSITEILHOCTH).

2. boppba ¢ mepeHocumkamu 3a00JIEBaHHMI: XWMHYECKOE, MEXaHHYECKOe, OHMOIOTHYEeCKOe
VHUUYTOXXEHUE; TPUBHUBKU JKMBOTHBIM, KOTOpbIE TMEPEHOCAT BHUPYCHBbIE M OaKTepHUaIbHBIC
3a00JIeBaHU YEJIOBEKA.

3. BakuuHanus v BBEICHUE CHIBOPOTKH.

4. TloBbIlIEHHE UIMMYHUTETA: 3JOPOBBI 00pa3 KU3HH, IPABUIBHOE TUTAHHE.

5. IlnanoBeie obcnenoBanus: peakuus Manty, ¢arooporpadus, aHanuz kpoBu RW, rematut C,
CIIUA u np.

6. CBOeBpeMEHHOE BBISIBIICHUE U JICUCHHE.

7. TlpepsiBanue nmyTeil nepenaun HHGEKIUN: KapaHTHH, H30JSIINS.

OcHoBHast YaCThb 3aHATHSA

3anonHuTh Tadbmuny (Ha A4), cienyst HHCTPYKIMU:

1 xononka: Ha3BaHue 0oJsie3HU (o]l HoMepoM 1 — 3aboseBaHue, O KOTOPOMY F'OTOBUIIOCH
COO00IIIeHHE);

2 KOJIOHKAa.  ONpeNeNuTh BO30yauTENS - OakTepus, BUPYC,
IIPOCTEMILNE;

-BO3MOJKHBIE ITyTH NIepeAayy: OpalbHbIi, KOHTAKTHBIN, BO3YIIIHO-KAlEeIbHBIH;

3 KOJIOHKA: YKa3aTh MPOJIOJDKUTEIBHOCTh - OT M JIO YacoB,
CYTOK, HeZIeTb U T.JI.;

4 KOJIOHKA: IEPEYHCITUTH BCE OCHOBHBIE
CHUMIITOMBI 3TOro0 3a00jeBaHusl, 6€3 ONucaHus;

S KOJIOHKAa:  ecllu BO30yIUTEND OakTepus, TO Jie4yeHue -

AHTUOUOTHKH,

-eciH BO30YIHTENb BUPYC, TO JeYCHHE - MPOTHBOBHUPYCHAS Tepanms.

JIJist 5TUX TPy MEePEUUCIUTh HECKOIBKO JIEKAPCTBEHHBIX MPENapaToB, KOTOPHIE MPUMEHSIOT U
JOMMOJTHUTECIIbHBIC MCPBI JICUCHUA.

6 KoNoOHKa: B MPOQHUIAKTUKE yKa3aTh HOMepa MyHKTOB u3: IIpodunakTudeckue Mmepsl,
KOTOPBIE MTOAXOISAT ISl ATOTO 3a00JICBaHMS,

- BUJIbl IMMYHHUTETA MOTYT OBITh: BpeMEHHBII ((hopMUPYETCs HE Ha JOJTO), TOCTOSHHBIH
(bopmMupyeTcst Ha BCIO KU3HB) WK HE (HOpMUpPYETCs COBCeM (T.K. 3a00JIeBaHUE HE U3JICIUMOE).

IIpakTuyeckas padora Ne3 Pemenue 3a1a4 no reme «HykiienHoBbIe KHCJIOTHDY
Hemun padoThl: HAYYUTHCS TMNPUMEHATh TEOPETHYECKHE 3HaHUWsA( WCIMONb30BaTh MPUHIIUI
KOMIUIEMEHTApHOCTH W mpaBwio Yapradda) nns pemeHus 3agad mo Teme « HyKIenmHOBBIC
KHCTIOTBD), MOJIEIUPOBATh MPOLIECC TMepelayu HaclIeACTBeHHON wuHpopMmanuu, (HOpMUPOBATH
yYMEHHE CPaBHUBATh U aHAJIU3UPOBATb.
OO0opynoBaHme: ClipaBOYHbIEC JaHHBIE.
CnpaBouHble JaHHBIC: OTHOCHTENIbHAs MOJICKYJspHAs wMacca OJHOro Hykjeotuma 345
paccrosiHue MEeXIy Hykieotunamu B nenu monekynbl JIHK (mmuHa omHoro mykneoruma) 0, 34
HM
3. IlpaBuaa Yapradgda:
1.1(A) = E(T)



2. E(I') = E(1T)

3. E(A+T") = X(T+LI)

£ - 3HaK CyMMBI

3agaua  Nel.Ha  ¢parmente omHoit Hutu JIHK  HYKJICOTHABI  PACIONOKECHBI B
nocienoBarenbHocTH:  A-A-I'-T-L-T-A-ILI-I'-T-A-T. Onpenenure MNPOUECHTHOE COAEpKaHUE
BCEX HYKJICOTUJIOB B 3TOM I'€HE U €T0 JUIMHY.

3agaya Ne2.B wmonekyne JIHK Ha 10010 HUTHUIMIOBBIX HYKICOTHIO0B mpuxoautcs 18%.
Ornpenenurte NpoIEHTHOE COACPIKaHUE IPYTUX HyKiIeoTu 0B B 3Toi JJTHK.

3agaua Ned. B wmonekyne JIHK oOnapyxkeno 880 ryaHWIOBBIX HYKICOTHAOB, KOTOpPHIC
coctaBisaoT 22% o1 obmero uncia HykieotuaoB B 3toi JJHK. Onpenenure: a) CKOIBKO APYTHX
Hykiaeotu10B B 3Toit JIHK? 6) kakoBa mmuHa 3Toro pparmenTa?

3agaua Ned4. Jlana monekyna JIHK c¢ otHocurenbno#t monekymspHoit maccoit 69000, u3 HuX
8625 mpuxoauTcs Ha JOJIO aleHUIOBBIX HYKJIEOTHJIOB. HaliauTe KOJIM4YecTBO BCeX HYKIECOTHU]IOB
B aToit JIHK. Onpenenute amuny storo pparmenta.

B monekyne JIHK ob6napyxeno 880 ryaHusaoBbIX HYKJIEOTHJOB, KOTOpbIE COCTaBIAIOT 22% OT
oOuiero yuciaa HykiaeotuaoB B 3toil JIHK.Onpenenure: a) cKoIbKO IpYruX HYKJIEOTHUIOB B 3TOM
JIHK? 6) xakoBa ayinHa 3T0T0 hparMeHTa?

IIpakTnyeckoe 3ansaTue Ne4 OCHOBHbBIE CTaAUM SMOPHMOHAJILHOI0 Pa3BUTHSA opranusma llens:
W3y4uTh OCHOBHBIE CTaIUH SMOPHUOHAIBHOTO Pa3BUTHS XOPAOBBIX, €r0 OCOOEHHOCTH Ha
IIpUMepe JIAaHLIETHUKA U JIATYLIKH.

Xon paboTsl

1. Paccmotpute craguu SMOpHOHAIBHOTO PAa3BUTHSI XOPIOBBIX

VY naHieTHHMKa, pbIOBI M IJIAICHTAPHBIX MJIEKONMMTAIOIIUX JKENTKAa B SAWIIEKIETKE Majo, U OH
pPaBHOMEpHO pacripeiesigeTcss B IuromiazMe. [103ToMy B 3TUX >KMBOTHBIX HaOJIIOJaeTCs MOJHOE
npobnieHus: 3urotel. Bce oOpa3zoBaHHBIE 0OslacTOMEpPbl MOTYT OBITh OJUHAKOBBIX pa3MepoB (Y
JaHLIETHUKA, pbIO, IUIALIEHTAPHBIX MIIEKONMTAIOUINX) — TOIJa paBHOMEpHOe JpobieHue. Y
36MHOBOJHBIX OJacTOMEpbl pa3Hble MO pa3Mepy, Y HUX HaOI/I0/aeTcsi MOJHOE HEpPaBHOMEPHOE
npobieHue.

2.0¢opMuUTh TaNTBl SMOPHOHATEHOTO PA3BUTHS B Ta0IUIE: « OMOPHOHAILHOE PA3BUTHE)
Cragnu OcobeHHOCTH pa3BUTHS

1. 3urora

2. IpoGnenue (monHoe u
HEIOJIHOE)

3. brnacrynsus

4. lactpynsauus

S.I'mcTorenes v opraHoreHes

Brisos.
IIpakTuyeckoe 3ansaThe NeS. PemeHue 3amay Ha MOHOTMOpPUAHOe, NUTHOPHIHOE U
aHAJM3MpYollee CKpelMBaHue.



Heaun pa0doTbl: 3aKpenuTh 3HAHUS TEHETUYECKOW CUMBOJIMKA W TEHETHYECKHX TEPMHUHOB;
MPOJOKUTE  (POPMHUpPOBAHUE HABBIKOB PEIICHHUS TEHETHYECKMX 3aJad Ha MOHOTHOpPHIHOE,
JUTHOPHUIHOE U aHATU3UPYIOIIEe CKpEIIBaHUeE.

OO6opynoBanme: J11aKTUUECKNE KAPTOUKU C TEHETUUYECKUMU 3a/1a4aMU.

Iopsinok BHINIOJIHEHHS:

1. OrpabGoTka TEpMUHOB U NOHATHUI.

2. Pemienue 3a1a4 -MoBTOpEeHUE

3. IlpakTHueckas 4acTh.

OT1paboTKa TEPMUHOB U MOHATHI

I'enbl - 31eMeHTapHbIE €IUHUIBI HACIEACTBEHHOCTH, YyacTku JJHK xpomocom

HaciencrBeHHOCTh - CBOWMCTBO OpPraHU3MOB IOBTOPATh B Psly TOKOJIEHMM  CXOJIHBIE
IIPU3HAKU U CBOMCTBA

H3MeHYHMBOCTB - CITIOCOOHOCTH OpraHu3Ma NpuoOpeTaTh HOBbIEC MPU3HAKU

I'uOpugonornyecknii MeTo[ - CKpEUIMBAaHUE OPraHMW3MOB, OTJIMYAIOIIMXCA JpYyr OT JApyra
KaKUMHU-TUOO TpHU3HAKaMH, | TMOCJIEAYIIIUNA aHalu3 XapakTepa HaclelIOBaHUS  ITHX
IIPU3HAKOB y IIOTOMCTBA

Yucrble JUHUU - TEHOTUIIUYECKH OJHOPOIHOE MOTOMCTBO, TOMO3HTOTHOE MO OONBIIMHCTBY
TCHOB

Monorn0puaHoe CKpellMBaHHE - CKPEIIMBAaHUE, IPU KOTOPOM POJIUTEIBCKHE OpPraHU3MbI
OTJIMYAIOTCSL IPYT OT JIPYTa JIMILIb I10 OJHOMY IPHU3HAKY

AJTeJIbHbIE TeHbI - TEHbI, JIeKAllMe B OJMHAKOBBIX YYacTKaX TOMOJIOTMYHBIX XPOMOCOM M
OTBEYAIOLIUE 33 PA3BUTHE OJJHOTO IIPU3HAKA

AJIbTepHATHBHBbIE IPU3HAKHU - IPOTUBOIIOJIOKHBIE (KPACHBIN - OCJIbIi; BBICOKUN - HU3KHIA)
I'oMoJ10rMYHBIE XPOMOCOMBI - IAPHBIE, OJMHAKOBBIE

I'omo3urora - opranusm, cogepskaluii 1Ba OAMHAKOBBIX aJlleNIbHbIX reHa ['eTrepo3urora -
OpPraHu3M, COJIEPKAIIMI JIBA PAa3HbIX AJUIEIbHBIX TeHa JIOMMHAHTHBIN NPU3HAK -
npeodagaronvii, moAapsonMil PenieccMBHbIN NMPU3HAK - [T0/1aBIIIEMBIi

IlepBblii 3akoH Menaens (mMpaBuiI0 eIMHOO0pPa3Hsl MeEPBOr0 IOKOJIEHUs])) - TIIpu
CKpEIIMBAHUM JIBYX TOMO3UTOTHBIX OpPraHU3MOB (YMCTBIX JMHUN), OTIHYAIOIIUXCS JIPYr OT
JIpyra OJHUM IIPU3HAKOM, B IIEPBOM IIOKOJICHMM IIPOSIBISETCS IPU3HAK TOJIBKO OJHOTO U3
POIUTENBCKUX OPraHu3MOB. OTOT TNPU3HAK HA3bIBAE€TCA JOMHHAHTHBIM, a TIOKOJICHHE [0
JAHHOMY TIPU3HAKY OyAeT eIMHOOOPa3HBIM

Bropoii 3akon MeHaeasi (3aKOH paculenJieHusl) - MPU CKPEIIMBAHUU MEXAy co0oil ocoleit
IEpPBOrO0 IOKOJIEHHS BO BTOPOM TIIOKOJIEHMM HaONIOJAaeTcs paclleluIeHHe MPU3HAKOB B
otHomieHuu 3:1 (34 TOMUHAHTHBIX U 14 pelieCCUBHBIX)

3aK0H YHCTOTHI raMeT - TaMEThl YUCTHI, T.e. MPU (HOPMUPOBAHUH TaMET B KOKIYIO W3 HUX
MonaaaeT TOJIbKO MO OJJHOMY T'€HY U3 Ka)KJ0M aJljIeIbHOM Maphl.

HenosiHoe 1oMMHHpPOBaHME - 3TO ClIy4au, KOTJla JOMHHAHTHBIM I'€H HE MOJHOCTBIO MOJABIISAET
pEIeCCUBHBIN TeH U3 aieNbHON mapel. [Ipu 3ToM OyAyT BO3HHKATh MPOMEKYTOYHBIE MPHU3HAKU.
I'eHOTHII - COBOKYITHOCTH F€HOB OpraHU3Ma

@eHOTHII - COBOKYITHOCTh BCEX BHEIIHUX M BHYTPEHHUX MPU3HAKOB OpraHu3Ma

AHaau3upyoliee CKpelluBaHHMe - CKpEUIMBaHUE OCOOM, TEHOTUIl KOTOpPOl HEWU3BECTEH, C
0c00b10, TOMO3UTOTHOM IO PELIECCUBHOMY TeHY (aa)

JAurudpuiHoe cKkpeluBaHue - CKpEIIMBaHUE 0COOEH, KOTOphIE OTIMYAIOTCS JIPYr OT JApyra Mo
JIBYM IIPU3HAKaM.

Tpernii 3akoH MeHaeass (3aKOH HE3aBHCHMOIO HAaCJeI0BAHMS NPHU3HAKOB) - IIpU
TUTHOPHUIHOM CKpEIIMBAaHUH T'eHBl M MPHU3HAKU, 32 KOTOpPHIE 3TH T'eHbl OTBEYAIOT, COYETAIOTCA U
HAaCJEAYIOTCS] HE3aBUCUMO JIPYT OT JIpyra

CuMBOJIBI:

P - ponutenbckoe mokosieHrue

F1 - nepBoe nokoneHne NOTOMKOB



F2 - BTOpO€ 1nokoseHne moTOMKOB

A - reH, oTBe4aroNIMil 32 JOMUHAHTHBINA MTPU3HAK

a - FeH, OTBEYAIOIINI 32 PELIECCUBHBIN MPU3HAK

$ - ’KeHckast 0coob

$ - MyxcKast 0co0b

AA - roM0o3urora no JOMMHaAaHTHOMY I'€HY aa - TOMO3UT0Ta 10 PELIECCUBHOMY I'eHy Aa -
reTepo3urora

CuMBOJIBI:

P - ponuTenbckoe nokoneHue

F1 - nepBoe nokoneHne NOTOMKOB

F2 - BTOpoe 1okojieHne moTOMKOB

A - reH, oTBe4aroNIMil 32 JOMUHAHTHBIN MPU3HAK

a - reH, OTBEYAIOIINH 3a PELIeCCUBHBIN MPU3HAK

$ - ’KeHckast 0coob

$ - mykcKas 0co0b

AA - roM0o3urora o JOMMHaAaHTHOMY I'€HY aa - TOMO3UT0Ta 10 PEIIECCUBHOMY I'eHy Aa -
reTepo3urora

BbinoiHeHHe NPAKTHYECKOH YaCTH.
1 BapHAHT.
Nel. V yenoBeka reH AJUHHBIX PECHUI] JOMUHHUPYET HaJ I'€HOM KOPOTKHMX pecHHML. JKeHIuHa ¢
JUIMHHBIMH PECHHMIIAMH, y OTHA KOTOPOM pECHHUII OBUIM KOPOTKMMH, BBIILIA 3aMyX 3a
MYXYHUHY ¢ KOPOTKMMHU PECHHUIIAMHU.
a) CKOJIBKO THITOB TaMeT 00pa3yeTcs y KEeHITUHBI? 0) A y MyX4uHBI?
B) KaxoBa BEepOsATHOCTb pOX/I€HHS B JAHHOM ceMbe peOeHKa ¢ JUITMHHBIMU PEeCHUIIAMU?
r) CKOJbKO pa3HbIX FTEHOTUIIOB MOXKET OBITh y JIeTeil B 3T0I cembe?
o) A denorunon?
No2. T'omyOormaseiii OproHET KEHWJICS Ha Kaperjazon OnonauHke. Kakue MOTyT pomauThes JeTH
0T 3TOro Opaka, eciiu 00a pOAUTENS FeTePO3UTOTHBI.
Ne3 'V myxu apo3odmibl cepblii IBET Telna IOMHUHUPYET HaJ 4YepHbIM. llpu ckpemuBaHHA
CephIX M YEPHBIX MyX B IOTOMCTBE MOJIOBUHA 0cO0EH UMena cepyro OKpackKy, a MOoJOBHHA YEPHYIO.
OmnpenenuTe TEHOTHITBI POAUTEIBCKUX (POPM.
2 BApHAaHT.
Nel. T'en numabera periecCUBEH MO OTHOLIEHUIO K T€HY HOPMalbHOI'O COCTOSTHUS. Y
3JI0POBBIX CYIPYTOB POAMIICS peOeHOK, O0IbHOM TuadbeToM.
a) CKoJbKO TUIIOB raMeT MOXeT oOpa3oBaThes y oTia? 0) A 'y marepu?
B) KakoBa BeposATHOCTB pOKICHHUS 37J0POBOT0 pedeHKa B JaHHOM cembe? T) CKOIBKO pa3HbIX
TEHOTHUIIOB MOXET OBITh y JIeTell B 3T0i ceMbe?
1) KakoBa BEpOsSTHOCTH TOTO, UTO BTOPOH PEOSHOK POAUTCS OOIBHBIM?
No2. 'V npozodunbr cepas okpacka Tela W HaJW4YUe MIETHHOK — JIOMHHAHTHBIE TPU3HAKH,
KOTOpbIE HaCJIEAYIOTCS He3aBHcHMO. Kakoe MOTOMCTBO cleiyeT OXUAATh OT CKpPEIIMBAHUS
KENTON caMKH 0€3 METHHOK C TE€TEPO3UTOTHBIM 110 00OUM MPHU3HAKAM CaMIIOM.
Ne3. ®opma wyameykud y 3€MISSHUKM MOXXET OBbITh HOpMasibHas (JOMHHAHTHBIA NpPU3HAK) U
JUCTOBHUIHAS. Y TETEPO3UIOT YAlICUYKH UMEIOT MPOMEXKYTOUHYIO (HOpMy MEXaTy HOPMAaIbHOH U
TUCTOBUIHONW. OmpenenuTe BO3MOXKHbBIE T€HOTUIBI U (PEHOTUIIBI TMOTOMCTBA OT CKPELIMBaHUSA
JIBYX pacTeHUH, UMEIOIINX MMPOMEKYTOUHYIO (POPMY HaIIeUyKH.



IpakTuyeckoe 3ansitue Ne6 «CuensieHHOe HAC/Ie0BAHUE PU3HAKOB)

Heas paGoTbl: NPONOKUTH (HOPMUPOBAHHE YMEHUN pEUICHHS TeHETHYECKHX 3a7ad IIo
TEME

«HacnenoBanue, CLEIIIEHHOE € ITOJIOMY

MartepnaibHO - TEXHHYECKOE OCHAILUECHHE: KOHCIIEKTBI JIEKIIMHM, METOOUYECKHE YyKa3aHUus K
NpaKkTUYeCKoi pabdore.

AJII'OPUTM I10 BBIIIOJTHEHUIO ITPAKTUYECKOI'O 3AJAHMA

N3yuuTh TEOPETUYECKHIA MaTEpHUal IO TEME MPAKTHUECKONW pabOThI

OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI

3amucarh B TeTpaad s TNPaKTHUECKUX padoT - Jary, TeMy 3aHsATHs, Lelb
IPAaKTUYECKON paboThI

Pemuts 3aaun a1 camocToaTenbHOro pemenus. CuenaTts BbIBOJ 110 padoTe

Cnatpb paboTy Ha IPOBEPKY NPENOAABATEIIO

Kapuorun — o06uee uuncio, pazmep u popma xpomocoM. XpOMOCOMBI Yy OPraHU3MOB JENSTCA
Ha ayTOCOMBI U II0JIOBBIE XPOMOCOMBI.

AyTOCOMBI — XPOMOCOMBI, OJJMHAKOBBIE Y 00OMX IOJIOB.

[TonoBble XpOMOCOMBI (I€TEPOXPOMOCOMBI) — XPOMOCOMBI, MO KOTOPBIM MYKCKOH U
JKEHCKUH I10J1 OTJIIMYAKTCA APYT OT Apyra.

B xnerke yemoBeka comepxkutrcs 46 xpomocom, wim 23 mapel: 22 mapel ayrocom u 1 mapa
HOoJIOBBIX XpoMocoM. [losoBele XpoMocombl 0003HauarOT Kak X- U Y-XpoMOcOMbl. JKeHIIMHBI
UMEIOT JBe X-XpPOMOCOMBI, a MYKUYMHBI OJIHY X- U OAHY Y-Xpomocomy. I'oMmoramerHslii moJi-
I0JI, ¢ JBYMsI OJJMHAKOBBIMM IIOJIOBBIMU XpoMocoMamu. I'ereporamerHbiii m0J1 — II0JI, C IBYMs
Pa3HBIMH I1OJIOBBIMH XPOMOCOMaMHU.

HacnenoBanue mpH3HAKoB OpraHM3Ma, a TakKe HEKOTOpBhIX 3a00JieBaHUIl Yy 4eJoBeka,
IIPOMCXOAUT 4Yepe3 IOJIOBBIE XPOMOCOMBI, T.e. cuerieHHo. HacJienoBaHue, cLelJIEHHOE C
NMOJIOM — HAaclleZIOBaHUE TPHU3HAKOB, T'€Hbl KOTOPBIX Haxoasrcs B X- U Y-xpomocomax. B
IIOJIOBBIX XPOMOCOMAX MOTYT HaXOJIWUTBhCA TE€HBbI, HE MMEIOIIME OTHOIICHHS K PAa3BUTHIO IIOJIOBBIX
IIPU3HAKOB.

[Tpu coueranuu XY OOJNBIIMHCTBO I'€HOB, HAXOSAIIUXCS B X-XpOMOCOME, HE MMEIOT ajlleIbHOM
napel B Y-XxpomocoMe. Takxke IeHbl, pacloJIOKEHHBIE B Y -XpOMOCOME, HE UMEIOT ajuienei B X-
xpomocome. Taknme OpraHm3Mbl Ha3bIBAIOTCS TeMU3UIOTHBIMHU. B »TOM citydae mnposBisgercs
PELECCUBHBINA I'€H, UMEIOIIUNCA B I'€HOTUIIE B €AMHCTBEHHOM uyucie. Tak X-XpoMocoma MOXKET
COJIep’KaTh T'€H, BBI3bIBAIOLINI reMouianio (MOHMKEHHYIO CBEPTHIBAEMOCTh KpoOBH). Torma Bce
MYXCKHE 0COOM, MOTYUYMBIINE 3TY XPOMOCOMY, OyIyT CTpaaaTh 3TUM 3a00JIeBaHUEM, TaK Kak Y -
XpPOMOCOMa HE COJEPKUT TOMUHAHTHOTO aJUIEIs.

KonTpoJibHbIC BONPOCHI:

Jlatb onpenenenHre caeayoiumM MOHITHIM:

1. Kapuorumn.

2. AyTOCOMBI H TTOJIOBBIE XPOMOCOMBI.

3. CruemnseHHOe HacIeJ0BaHHE.

4. T'oMoramMeTHbIN U reTeporaMeTHbIN MO

3agaum IS CAMOCTOSAITEIHLHOTO PellleHHs

3agaua Nel. Kiaccuueckass remModuuins HacleqyeTcs KaK pEIeCcCHBHBIA mpu3HaK. [eH
reMopuIuu pacmojaraercs B X — XpoMocoMme. Y- XpoMocoMa HE COJIEPKUT TeHa,
KOHTPOJIMPYIOIIET0 CBEPTHIBAEMOCTh KpPOBH. J[eByllika, oTell KOTOpoil cTpamaer remodunuei, a
MaTh 3/J0pOBa M MNPOUCXOAUT M3 OJaromoayyHol MO TeMOGMIMHM CEMbH, BBIXOJUT 3aMyX 3a
310pOBOTO MyXuuHY. Otnpenenure BeposiTHbIe (PEHOTUIIBI A€TEH OT 3TOro Opakxa.

3agaua Ne2. VY OKEHIIMHBI, CTpajarolIeli OTCYTCTBHEM TIOTOOTHAENEHUS (aHTHApPO3HAas
9KTOACpMaJibHas I[I/ICHJIEBI/IH), U MYXKYHHBI, HC HMCIOLUICTO 3TOr0 ,Z[e(beKTa, POXAACTCA CBbIH.
Onpenenutb, yHaciemnyeT Ju peOEHOK OOJie3Hh MaTepu WM ke OyneT 3J0poB, Kak OTeIl.
I'en,



OTBETCTBEHHBIN 3a pa3BUTHE ATOW OOJE3HU - PEIECCHBEH, JOKAIM30BaH B X-Xxpomocome. byaer
JIM CTPaaTh ATUM 3a00JIEBAaHHEM JICBOYKA, SBIISIONIASCS BTOPHIM PEOEHKOM B ceMbe?

3apaua Ne3. ['mmeptpuxo3 (BbIpacTaHHE BOJOC Ha Kpalo YITHON PaKOBUHBI) TEpPENaeTCs depes
Y

- XpoMOcOoMy, a NONUIAKTWIMS (IIeCTUNANOCTh) - Kak JOMUHAHTHBI ayTOCOMHbIH reH. B
ceMbe, TJe OTel] MMEeNl THUIEePTPUX03, a MaTh - MOJMAAKTWIHIO, POJUIACh HOpPMajlbHas B
OTHOIIEHMH OOOMX NPU3HAKOB [04Yb. KakoBa BEpOSTHOCTH TOTrO, UTO CIEIYIOIIMHA pPeOeHOK
B 3TOI cembe OyaeT Takxke 0e3 00enx aHoManii?

3agaua 4.0T poxuTeneil, MMEBHIMX IO (EHOTUIY HOPMAJIHLHOE IIBETOBOE 3pPEHHUE, POAMUIOCH
HECKOJIBKO JIeTell ¢ HOPMAJIBHBIM 3PEHHEM M OJMH MAaJb4YMK JAIBTOHUK. YeM 3TO OOBSICHHUTH?
KakoBbl reHOTUIIBI poAUTENeH U AeTen?

3apaua 5. Kapernmazas KeHIIMHA C HOPMAaJbHBIM 3pPEHHMEM BBIXOAUT 3aMyX 3a Kaperjazoro
MY>KYUHY. Y HUX pOAMJIACh rojiyOoriaszas A04b - JalbTOHUK. Kapuil nBeT ria3 JOMUHUPYET Hall
rojiyobIM, a JaJbTOHU3M OIPEACIISICTCS PEIECCUBHBIM T'€HOM, HAXOASAMIMMCS B X - XPOMOCOME.
KakoBa BepoOsSTHOCTH TOrO, YTO CIEAYIOIIUNA peOEHOK B 3TOH ceMbe OylIeT HMMEeTh TaKoW ke
¢denorun?

IIpakTnyeckoe 3ansitue Ne7 Pemenume 3agau Ha omnpejejieHHe THIA MYTallMd NPH
nepeiaye HaCJeACTBEHHBIX IPU3HAKOB, COCTABJIEHUE e HOTHIIMYECKHX CXeM CKpellMBAHMA

IeJn. [TokazaTe posb MyTalMil U MOSIBJIEHUE MyTallUi y yenoBeka TeopeTrnyeckas 4acTb
Jois W3y4YEHUS HACJIEACTBEHHOCTH YeJI0BeKa HCIIOJIB3YIOT

pan METO/I0B: reHeaTorn4eCcKuii, OM3HEIOBBINA, TUTOTEHETUUECKUH,
OMOXMMHUYECKHUI U IpyTHE.
PaccMOTpuM THUIIBI MyTaIluU Ha IPUMEPE I€HEATOTUYECKOT0 METO/1a.
'eneanornueckuii - 93TO aHAIM3 POJOCIOBHOM C LEIbK0  YCTAHOBJICHHS  XapakTepa
HAacJelIOBaHUS HM3ydyaeMoro Impu3Haka. [lo ayToCOMHO-IOMHWHAaHTHOMY THILy HAaclleaylTCs
MOJMUJAKTWINS, BECHYIIKH, CPOCHIMECS Majblbl, KaTapakTa Ija3, XPYNKOCTb KOCTEW W MHOTHE
JIpyTHe.
enpii psAx NpHU3HAKOB HACIEAYETCs CUEIUICHHO C TOJOM: X-CIEIJIEHHOE HacleloBaHue -
remMounusi, AaTbTOHU3M; Y-CUEIUICHHOE - TUNEpTpuxo3. Mcmonp30BaHHE TE€HEaIorH4ecKoro
METO/Ia TOKa3ajao, YTO MPH POACTBEHHOM Opake BO3pACTaeT BEPOSTHOCTH TMOSIBICHHS YPOJICTB,
MEPTBOPOKACHUHN, paHHEW CMEPTHOCTH B IOTOMCTBE.
IIpakTuyeckasi yactb 3agaua Nel .
W3yuute ¢dparMeHT pPOAOCIOBHOTO JIpeBa OAHOW CEMbH, Y HEKOTOPBIX YIEHOB KOTOpPOM
MMeeTCA
MOJMIAKTWIINS.
@parMeHT poJI0CIOBHOIO JIPEBA CEMbU

Yci10BHBIE 0003HAYEHUS:
O - JKeHIIHHA

MY KYHHA
opak
JeTH 0JHOTO Opaka

IMPOSIBJICHHUE UCCJICYEMOI0 IMPHU3HAKA - MOJUIAKTHIHA

Hcnonb3yss NpeaioKEeHHYI0 CXEMY, OMNpPEAeNIUTe, JOMUHAHTHBIM WJIM PELIECCUBHBIM
SABJISETCS TAHHBIN IPU3HAK U CLIETUIEH JIM OH C MOJIOBBIMU XPOMOCOMAaMHU.

3amaua Ne2.
Nzyuute dbparmeHT POMOCIOBHOTO JpeBa  OJIHOM CEMbH, Yy
HEKOTOPBIX YJICHOB KOTOpOi1 kocornazue. @parMeHT poJOCIIOBHOIO IPEBa CEMbHU



0003HAYECHHSI: NPOosIBJICHHE UCCJIEAYEMOI0 NMpU3HaKa -
Kocoriasue

Hcnoinp3ys NpennoKeHHYo ABJIACTCA

dpax CXEMY, OIIPENIEIINTE,
JA€TH OAHOT 0 6paka
JIOMUHAHTHBIM WX
PELIECCUBHBIM
JTAHHBIN PU3HAK U CLEIIEH JIK OH C ITOJIOBBIMU XpPOMOCOMaMH.

3amaua Ne3

W3yunte pparMeHT poIOCIOBHOTO JIPEeBa OJTHON CEMbH, Y HEKOTOPBIX YICHOB KOTOPOU albOMHU3M.
®parMeHT poI0CIOBHOTO PEBa CEMbU

Hcnonb3yst TPeUIOKCHHYIO CXEMy, OINPEACIIUTe, JOMHUHAHTHBIM WM PELEeCCHBHBIM
ABIIACTCA I[aHHBIfI HpI/I3HaK, M CHCIIJICH JIX OH C IIOJIOBBIMHU XpOMOCOMaMI/I.

Bormpocsr

1. Yro Takoe reHom?

2. Yrto Takoe reHoTu?

3. K xakoMy TuIy MyTalMii OTHOCHTCSI MPHOOPETEHHE JIUIIHEH XPOMOCOMBI B renoture(2m-1)
BriBog.

IIpakTyeckoe 3ansaTue Ne§ «CocrasiieHne cxeM nepeayu BelecTB
U JHepruM (ueneil MUTAHUA)».

Heab: chpopmupoBaTh 3HaAHUS O LEMSAX M CETSIX MHUTAHUA, O MPABUJIE IKOJIOTUYECKON MUPAMUJIBL,
HAy4YUTBCS COCTABJIATh CXEMBI ITEPEIauM BELIECTB U SHEPTUH.

OO6opynoBaHue: CTaTUCTHYECKUE JaHHBIC, PUCYHKH DPA3JIHYHBIX OWOIEHO30B, TAOJHUIIBI, CXEMBbI
MUIIEBBIX LIETIEN B Pa3HBIX YKOCUCTEMAX.

IumeBas (mpoguueckasn) yenv —ps B3aMMOOTHOIICHUN MEXTY

IpynmnamMyd OpraHu3MoB (pacTeHUM, >XUBOTHBIX, I'pPUOOB M MHUKPOOPTaHHU3MOB) IpPH KOTOPOM
MIPOUCXOUT MEPEHOC IHEPTUU MTYTEM MTOEIAHUS OJHUX 0COOEH APYyruMu.

OpraHu3mbl MOCIEAYIOIIEro 3B€Ha MOEAA0T OPraHU3MBbl MPEAbIAYIIET0 3BeHa, U TaKUM 00pa3oM
OCYIIECTBIISIETCSl IIEMHOM MEpPeHOC SHEPrMM W BEUIeCTBA, JEXKalluil B OCHOBE KPYroBOpOTa
BemecTB B mpupoje. Ilpu kaxaoMm mepeHoce OT 3BeHa K 3BEHY Tepsercss Oofbluas 4acTh (10
80-90 %) moTeHIMANBLHOW SHEPTHM, pacCeMBalOIIelcs B BHae Teruia. [1o 3TOM MPHUYMHE YHCIIO
3BEHbEB (BUJIOB) B LIEMH MUTAHUS OTPAHUYEHO U HE MPEBBIMIACT 00BIUHO 4-5.

IIpaBuio 10% (3axon Jinnaemana) - 5To IpaBUIIO YIKOJOTHUECKON TUPAMU/IBI.

Ono rnacutr: Ha xaxpoe mocienyroliee 3B€HO NMHUIIEBOM Lienu moctymnaer Toiabko 10% sHeprum
(Macchl), HAKOTUIEHHOM MPeABIAYIIIUM 3BEHOM.

ITpumeHsieTcs Tak: y HaC €CTh Kakasi-TO MUILEBas LENOoYKa:

TpaBa - Ky3HeUHKH - JIATYIIKA - HAIJIs.

N Bompoc " CKOJBKO TpaBbl ObUIO CHEIEHO Ha JIYTy, €Clii NMpuOaBKa B Bece LAILIM, KOTOpas
MUTAIACh JIATYIIKAMU Ha 3TOM Jyry, coctaBuia 1 kr? "(mpu 3TOM HMMeeTcsl B BH]Y, YTO HHYEM
JpYyTMM OHa HE NHUTalach, a JTYIIKA €M TOJBKO Ky3HEYMKOB, a KYy3HEUMKH TOJBKO OTY

TPaBKY).



[Tomygaetcsi, uto »ToT 1 kKr M ectp 10% ot oOmIEH Macchl JATYIIEK, 3HAYMT, UX Macca paBHA
oputa 10kr, Torma macca ky3HeunkoB-100 kr, a macca CBhEICHHON TpaBbl COCTAaBHIIA IIEIYIO
TOHHY.

Xon pabotsl: 3aganue 1.

HazoBute opranusmbl, KOTOpPBIE JOHKHBI OBITh Ha MPOMYIIEHHOM MECTE CJIEIYIOIIUX IMUIIEBBIX
Hemnen. 3anuIImTe TH [ENH.

3aganue 2.

W3 mpeninoxkeHHOro CHUCKa JKUBBIX OPraHU3MOB COCTaBUTH TPO(MUYECKYIO CETh: TpaBa, SITOJHBIN
KyCTapHUK, MyXa, CHHHUIIA, JISTYIIKA, YK, 3asl, BOJK, OaKTepUu THHUECHHS, KOMAp, KY3HCUUK.
VKaxuTe KOJIMYECTBO IHEPTUHU, KOTOPOE NEPEXOAUT C OAHOTO YPOBHS Ha APYTOM.

3ananue Ne 3. CpaBHUTE JBE LENH MUTAHUS, ONIPEIETUTE YEPTHI CXOJICTBA U PA3TUUMSL.
1. Kuesep - KpoauK - BOJIK
2. PactutenbHbI onaj - JOXKIEBON YEPBb - UEPHBIH P03 - ACTPeO - MepernessiTHUK

BriBox:

IIpakTuyeckoe 3ansitue Ne9 PenieHue npakTHKO-OPHEHTHPOBAHHBIX PACUYETHBIX 3aJaHUI 1O
NEepPeHOCY BelleCTBA W JHEPrMH B JKOCHCTEMaxX € COCTaBJeHHeM TpogHYyecKHX Lernei
U MpaMu] GuoMacchbl 4 JHEPrUH.

Ileanb padoTel: Pemenne pacu€THBIX 3a/1a4 110 IEPEHOCY BEILIECTBA M DHEPTUU B IKOCUCTEMAX.
Teopernyeckas 4acTb

3aKoH nNUpaMH/IbI JHEPTHH WJIM 3aKOH 1eCATH NPOLECHTOB

Awmepukanckuit ydenslid P. Jlunpeman cdopmynupoBan «3aKOH NUPAMHABI IYHEPTHID)
WIN

«3aKOH eCATH MPOLEHTOBY»; C OJHOTO TPOPUUECKOIO YPOBHS Uepe3 MUIIEBbIE e Ha APYroi
Tpouueckuil ypoBeHb nepexoaut B cpenHeM okono 10% nsuaeprum. Ocrtambabie 90% sHEprumn
TpaTATCS Tpu JbIxaHud, Ha oOpa3zoBaHue ATd, koTtopoe pacxomyercs I TOAACPKAHUS
KU3HEJEATEIIbHOCTH OpraHu3Ma.

Bomnpocsi



1. [ToueMy, coryiacHO TpaBHIIy SKOJOTMYECKOW NHpaMHbl, B HAa3€MHOW MHUIIEBOU
ey OT 3BeHa K 3B€HY HaOJI0/IaeTCsl YMEHBIICHUE SHEPTUU?

2. Kak wu3MeHseTcs KOIMYECTBO SHEPrMH B MUIIEBBIX IEMAX MNPU IEPEeXOoAe C OJHOTO
TPO(PUIECKOT0 YPOBHS Ha IPYTroii?

3. Uro Takoe nuuieBas Uenb?

4. Kaxwue nuiieBble ENH BbI 3HaeTe?

5. Kak Moer yyacTBOBaTh B HUIIEBHIX IIETISX JACTPHUT?

Sagaun
1. CocraBbTe NUIIEBYIO 1I€Mb, UCIIOIB3YSl BCEX HA3BAHHBIX MPEACTABUTENICH: KpyIHas XHUIHAS
nTHla, pacrteHue, Oabouka, 3mes, JjArymka. CKOJNBKO SHEPruM MEpPEeXOAUT Ha YpPOBEHb
koHcymeHTOB Il mopsiaka, ecnu yncras rojoBasi mepBUYHAs MPOAYKLHS SKOCHUCTEMBI COCTaBISIET
10 000 xJ{x?
2. CocraBbTe MUILEBYIO LIEIb, UCIIOJIb3YSl BCEX Ha3BaHHBIX MPEJCTaBUTENICH: OKIEBON YEPBb,
JIMCULA, JINCTOBOM Omaj, opell, ex. Kakol U3 OpraHu3MOB UCIIOJIHSET POJIb KOHCYMEHTA TPETHErO
nopsiaka?
3. [IlpaBmwmo rtmacut: «ronbko 10% 2HeEpruw TOCTymaeT OT KaXJIOTO MPEAbLIYIIETo
Tpo(uueckoro ypoBHA K MoOcieaywomeMy». PaccuurtaiiTe BeIUYUHY MEPBUYHON MPOIYKIIUU
skocucTeMsl (B k/[x), eciam Ha ypoBeHb KoioBpatku nepenuio 3250 x/x. B moboi n3 nuieBbIx
Henei KooBpaTka HaxoJUTCs Ha ypoBHE KoHcyMeHTa I mopsiaka. OOBsICHUTE CBOU PACUETHI.
4. [IlpaBuno riacut: «ronbko 10% »HEprum moCTymaeT OT KaKIOTO MPEIbIAYIIero
Tpouueckoro ypoBHs K mocieayrouiemy». Paccunraiite pasmep nepBUYHON TOAOBOM MPOIYKIIUU
skocucteMbl (B k/[k), eciim Ha ypoBeHb Mbimm mepenuio 28000 k/[x. B nro0oii w3 muimeBbix
eneil MBIIIb HAXOIUTCS Ha YpOBHE KOHCYMeHTa | mopsiaka, OObICHUTE CBOU Pacu&Thl.
5. TlpaBunmo tmacut: «ronbko 10% 2Heprum TOCTYmaeT OT KaXJIOTO MPEABLAYIIETO
Tpo(huuecKkoro ypoBHs K mocienyouemMy». Paccunraiite komumdecTBo 3Hepruu (B k), KoTopoe
nepeiaET Ha YPOBEHb KPOJIMKA TIPH MEPBUYHON TOI0BOM mpoaykiuu skocucteMbl 45000 k/x. B
10001 U3 MUIIEBBIX IeTel KPOJIUK HAaXOAUTCs Ha ypoBHe kKoHcyMeHTa | mopsiaka. OObsicHUTE cBOU
pacu€rsl.
BoiBoja mo padore

HpaKTI/I‘IeCKOC 3ausaTueNe 10 «OTX0abI IMPOU3BOACTBA»

Heab: a) packpblTh COBPEMEHHOE BO3JIEHCTBUE 4YeloBeKa Ha Ouocepy u MpoOIeMbl
YTUIM3AIMKA TPOMBIIUICHHBIX OTXOOB; 0) PacCMOTPETh CIOCOOBI YTHIIM3ALUHU MPOMBIIUIEHHBIX
OTXOJIOB

O0OopynoBanme: paboyast TeTpa/ib, KOMIIBIOTEPHI C BBIXOJ0M B MIHTepHET

Xoa padoTsl

1. O3HaKOMHTBCS C TEOPETUIESCKUM MaTepHATIOM

2. BoimonauTs 3a1aHus

3. OTBETHUTH Ha KOHTPOJIBHBIE BOITPOCHI

3aganmue:

1. [TpuBearTE KOHKPETHBIE TPUMEPHI IPOMBIIUIEHHBIX OTXO0JIOB IO CTETIEHU UX OMACHOCTH.

2. [Tokaxkxure B BHAE cxXeMbl JroOOH  crmoco®  mepepa®OTKM WM YTHIIM3alUU

MPOMBIIUICHHBIX OTXO/IOB.
3. 3anonauTe TabNMMIY 1.
Ta6muia 1. XapakTeprcTHKU CIOCOOOB MepepadoTKH OTXOI0B

Ne Croco6 [IpeumymiecTBa ciocoda Henocrarku ciocoda
n/i nepepaboTKu
OTXOJIOB




1. Urto nonumaetcs noj nousitueM «Perukinunry? Jlaiite nonpoOHOE onucanue mpoliecca.
2. [Touemy BaxkHa BTopuuHas nepepadoTka orxoaos? [IpuBeaure npumepsl.
3. Kak paznuyarotr menunuHckue otxosl? Kak ux yTHnmm3upyor?

KoHTposibHbIE BONIPOCHI:
Uewm oTanyaeTcst yTuiau3aius oT nepepadboTKy OTXO0/I0B.
Uro Takoe mpeaBapUTeNbHas COPTUPOBKaA 0TX0/10B. Kak ee ocyIiecTBUTb.
Yro Takoe MMUPOJIN3 U €ro OCHOBHBIC BU/IBI.
Korna ymecTHO IPUMEHSITh KOMIIOCTUPOBAaHUE OTXOJIOB.
[TpununBl pabOTH MYCOPOCKUTATENBHBIX 3aBOJIOB U MX 3KOHOMUYECKast 3(PPEeKTUBHOCTS.
3emelbHast 3aChIlKa OTXOA0B U MIPAaBUJIA €€ OPraHU3ALIUH.

ouhkwnE

HpaKaneCKoe 3anaTue Nell Bausinue COHAJIBHO-3KOJIOIrN4Y€CKHUX (l)aKTopOB
Ha 3I0POBbLE Y€/JI0BCKA

Heas. VccnenoBanue ypoBHs pab0TOCIOCOOHOCTH B AINHAMUKE.

N3yueHre yMCTBEHHOH pabOTOCHOCOOHOCTH ydaliuxcs (CTyIEHTOB) HEOOXOIMMO Ul KOHTPOJIS
3a (YHKIHMOHAJIBHBIM COCTOSIHUEM LIEHTPAJbHOM HEPBHOM CHUCTEMBI U €ro H3MEHEHHEM I10]1
JeiicTBUeM  pazauuHbBIX  (GakTopoB. YXyaumeHue —(¢yHKuMoHanmpHoro cocrosHusa UHC
IPOUCXOIAUT MHPU PA3BUTUH YMCTBEHHOI'O YTOMJIEHHS, CBA3aHHOI'O C HAINPSIKEHHOW U CIIOKHOM
YMCTBEHHON pabOTOM.

HccnenoBanue NpPOBOAMTCA B Hayajlle W B KOHILE 3aHATUSA. YPOBEHb pabOTOCHOCOOHOCTH
OINpeeNseTCs C IMOMOIIBI0 METOJAa <«JI03MpPOBaHUS pabOThl BO BPEMEHH» C HCIOJIb30BAaHUEM
KOPPEKTYpHBIX TaOnui AHuMoBa. J[ocTOMHCTBOM OYKBEHHOIO TeCTa SIBISETCS BO3MOXHOCTb
OJIHOBPEMEHHOT0 00cIe10BaHMsI 00JIBIIIOT0 KOJMYECTBA JIULL.

IHopsinok nmpoBeaeHust 00CIe10BAHUS.

1. HcoeiTyeMbIM pa3faroT OJaHKU TaOIuI U 0OBACHIOT 3a1aHue. CyTh 3aJjaHUs - BHUMATEIbHO
IPOCMaTpUBaTh KaXKIyI0 CTPOKY (ClieBa HamlpaBo, KaK YMTAIOT KHWUTY) U BBIYEPKUBATh OYKBBI
(nanpumep, X ogHO# uepToii, a U - nByms yepramu).

2. Otmeuaercst BpeMsi Hadana paboTel W maércs komanna «Hawamm paboty». [lo mcreuenun 1
MHUHYTBI pa0OTa OCTaHABIMBACTCA U Ha KOPPEKTYpHOU TabJHIle OTMEYAETCsl YrOJIKOM MECTO, IIe
3acTail curaan «Cror;

3. 3agaHMe OCIOXKHSIETCS - MPOAOJDKATh BHIUEPKUBAHME OYKB B IPEKHEM MOpsAKE, KpOME TeX
ClIly4aeB, KOI/la Mepe]l yKa3aHHbBIMM OyKBaMHU CTOAT KaKHe-TO JIpyrue (Hampumep, nepea X Oyner
crosTh B, a mepen U - 6yksa E), coueranue 3Tux OyKB MpeaiararoT MOAYEPKHYTD;

4. B tedenne 1 MUHYTBI TPOBOJIUTCS YCIOKHEHHAsE paboTa 10 MPOCMOTPY TaOJIHIT,

5. IlpoBenenue aHanu3a JaHHBIX uHccienoBaHus. [l oOpabOTKM KOPPEKTYPHBIX TaOJHIL
MOJICYUTHIBAETCS KOJIMYECTBO MPOCMOTPEHHBIX 3HAKOB, 3a NEpBYI0 1 MUHYTY, BTOpyl0 1 MUHYTY
U 32 2 MUHYTBHl Bcero. IloACUMTBIBaIOT KOJIMYECTBO IMPOCMOTPEHHBIX CTPOK, yMHOXkass Ha 40
(konmuecTBO OYKB B CTPOKE) W TPHOABISAIOT KOJUYECTBO HEMOIHOW CTpoku. llomydeHHsbie
JTAaHHbIE 3aHOCST B TaOJIHILY.

KonnuecTBeHHbIE MOKa3aTelIn paboTOCHOCOOHOCTH

KommmaectBo Hauamno 3anstus Komnern 3ansatus
MPOCMOTPEHHBI
X 3HAKOB HITYK % HITYK %

ITepBas 1 munyTa

Bropas 1 munyta




Bcero 3a 2
MUHYTBI

KadgecTBeHHBIEC TOKa3aTEIIN pa6OTOCHOCO6HOCTI/I

Hauano 3ausatus Konern 3anstus
KonngecTBO 1OMyMIEHHBIX
OIIIHOOK LT Ha 100 ( LT ma 100
VK 3HAKOB YK 3HAKOB

ITepBas 1 munyTa

Bropas 1 munyta

Bcero 3a 2 MmunyThI

HpaKTI/I‘{eCKOC 3aHsaTHe Ne 12 BuoTrexHojiorus Kak HayKa U IPOU3BOJACTBO. OcHOBHbBIE
HamnpaBJICHUSA COBpeMEHHOﬁ OHMOTEXHOJIOTHH

Tema5.1.bM0TEeXHOJIOIHH B JKU3HH KAKIOT0
Hean 3anaTusa: O3HaAKOMIICHHE C MIOHSATHEM «OMOTEXHOJIOTHS; PACCMOTPEHHE OCHOBHBIX chep

eé MMPAaKTUICCKOr'o IPUMCHCHHU.

3aganue 1: M3yunTs yueOHbIN MaTepua.

1. IlousTue o OMOTEXHOIOTHH, LN U 3a1a9H1

2. DTambl CTAaHOBJICHUS OMOTEXHOJIOTHH.

3. OOBEeKThl OMOTEXHOJIOTHH.

4. CBsi3b OMOTEXHOJIOTHH C JPYTUMHU HAYKaAMH.

5. Buasl OnoTexHoI0rui

6. [Ipupona u MHOrOOOpa3ue OMOTEXHOJOTUYECKUX IPOIIECCOB

7. TlepcrieKTUBBI pa3BUTHSI OMOTEXHOJIOTHH.

Bonpocsi

[TpuBenute onpeneneHus: TepMUHA «OUOTEXHOIOTHSI.

[Tepeuncnure NpeANOChUIKH pa3BUTHS OMOTEXHOJIOTMH KaK HayKH U c(hepbl TPOU3BOJICTBA.
[TosicauTe nmpenmyIiecTBa OMOTEXHOIOTUY NEepe]] TPAIUIIMOHHBIMU BUJAMH TEXHOJIOTHl.
PaccMoTpuTe OCHOBHBIE TPYIITBI OMOJOTHYECKUX OOBEKTOB, IPUMEHSIEMBIX B OMOTEXHOJIOTUH.
[Tepeuncnure 1 oXapakTepU3yHTe STAlbl CTAHOBJICHHUS] OMOTEXHOJIOTUH KaK HAyKH.

. Oxapakrepu3yiite 00JacTH MPAKTUYECKOTO MPHIIOKEHNS OMOTEXHOIOTHH.
[TponmttocTpupyiiTe FeHETUYECKYIO CBSI3b OMOTEXHOJIOTUU C JPYTUMU HAyKaMHu.

[TosicuuTe BKJ1aA MUKPOOUOJIOTHH B Pa3BUTHE COBPEMEHHOIN OMOTEXHOJIOTHH.

ITpuBennTe NOHATHE MUKPOOPTaHU3M, YUCTAsI KYJIbTYpPa, IITAMM.

10. OxapaxTepu3yiiTe 3HaUCHHE HH)KEHEPHON YH3UMOJIOTHH JUTSI PA3BUTHSI OMOTEXHOIOTHH.

11. TlosicHuTEe pOJb TEHETUYECKON MHKEHEPUU B CTAHOBICHHM COBPEMEHHOW OMOTEXHOJIOTHH.
12.006bscHUTE, B UEM COCTOUT BKJIAJl KJIETOYHOW HHKEHEPUH B (OPMUPOBAHUN OHOTEXHOIOTHH
KaK HayKH U cepbl IPOU3BOJICTBA.

13.IlpuBenuTe U 0OXapakTepu3yiiTe OCHOBHBIE BUJIbI KJIaCCU(PUKALIUN OMOTEXHOIOTHYECKUX
IIPOLIECCOB.

©oOoNoA~WDNE

IIpakTuyeckoe 3ansitue Ne 13 Keiicbl Ha aHa M3 HHGOPMANUKM 0 HAYYHBIX TOCTHKEHUSIX B
00J12CTH TeHeTHYEeCKUX TEXHOJIOTH i, KJIeTOYHO! WHKeHEePHH, MUIIEeBbIX OMOTEXHOJIOTHid.
Tema 5.1. BUOTeXHOI0THH B KU3HH KAKA0T0

Heab. U3yunts nHbOpMaIINIO O HAYYHBIX TOCTHKEHUSAX B 00JIACTH TEHETUYECKUX TEXHOIOTHH,
KJIETOYHOW MHKXEHEPUH, MUILIEBbIX OMOTEXHOJIOTHH U e€ 3aIuTa



Xona 3aHATHSA

1.3amura kerica

Huckyccus

1. Kakas rimaBHas 1ienb KJIS€TOYHON HHKEHEpUH?

2. Kakyro poib UrpaeT reHHas HH)KeHepusi B OMOTEXHOJIOTHH?

3. B uewm npeumyiecTBo mnpoiecca CHHTE3a FeHOB?

4. KakoBbI IepCIEKTUBbI TEHHON MH)KEHEPUH YelloBeKa?

5. KakoBsl nepcrieKTuBbl OMOTEXHOJIOTUN B MUILEBOM MTPOMBIIUICHHOCTH?

6. UTo Ha3bIBAIOT pallMOHAILHBIM MUTAHUEM ?

7.YTo mpeAcTaBisieT COOOM MUIEBOM parioH?

8. B pesynbTare 4ero BO3HHKAET OKHpEHUE?

9. Kakyro numry Ha3bIBaroT noJie3Hoi? [IpuBeaure npumMep 310pOBOTO MEHIO.

10. CoBpeMeHHOE COCTOSHUE U TIEPCIICKTHBBI PA3BUTHSI MUIIEBON OMOTEXHOIOTHH.
11. TlpumeHeHHE NUUIIEBBIX AO0ABOK M WHIPEAMEHTOB, IMOJYYEHHBIX OMOTEXHOJIOTMYECKUM
MyTEM.

IIpakTuyeckoe 3anaTue Ne 14 PazBuTne NpoMbIILIEHHO OMOTEXHOJIOTHHU U eé
NpUMeHeHHe B KU3HH YeJI0BEKa, MOUCK M aHAJIN3 HH(POPMALMHU U3 PA3JIMYHBIX HCTOYHHKOB
(HayuyHasi 1 yueOHO-HAYUYHAasl JIUTEPaTypa, CPpeACTBA MaccoBoii uHpopmanuu, cetb UHTepHeT

u apyrue).

Heab. M3yunts nH(bOpMaLIMIO O PA3BUTUU MPOMBIIIJICHHOW OMOTEXHOJOTHH U €€ MPUMEHEHHUE B
JKU3HH YETIOBEKA.

1.3amura Keiica

Huckyccus

1. Kakwue Hayku 00beIUHSIET MPOMBIIIIICHHAS OMOTEXHOIOTHs?

2. Kak npou3BojicTBa B3aMMOICHCTBYIOT C OKPYKAIOMIEH Cpemoi

3. B uewm 3akmtogyaercs cMbIch 6€30TX0HOM TEXHOJIOTHH MOJIYUYEHHUSI TOTOBOTO MPOAYKTa?

4. Kakue NpoAyKThl MOXHO TOJYYUTh Ha TMPOMBIIUICHHBIX MPEANPUITHSIX B PE3YJIbTATEe
MPUMEHEHUS COBPEMEHHBIX OMOTEXHOIOTHIi?

5.Texnonorus - 3T0?

BriBoOIbI.

HpaKTuquKoe 3anaTe Ne 15 OrTuHyeckHe acnmeKkTbl pasBUTHUSA OMOTEXHOJIOTHMH H
NPUMCHECHUE X B )KU3HU Y€JT0BECKaA

[enb: mpoBecTH aHAIN3 aCIEKTOB Pa3BUTHS HEKOTOPBIX MUCCIEA0BAHUN B OMOTEXHOIOTUH.

OO6opynoBaHHe: TEOPETUIECCKUN MaTEPHAIT TI0 TEME, KApTOYKH-3aJaHusI.

Xoa paboThl.

3ananue 1.

Bapuant 1. M3yuure Tteopernyeckuii wmarepuan 1o Teme «bHOTEXHOIOTUH - 3TO...» U
3aMoJIHUTE TaOIUILY:

Bun Ouorexnonorun I{enp naHHOTO HANIPABICHUS Kpatkuit 0030p npobiemsl

Bapuantr 2. H3yuute Teopermueckuid marepuan mno Tteme «KiloHMpoBaHWE» U 3allOIHHUTE
Talnuiy:

Bun 6uorexHomorum Ilens qaHHOTO HANIPABICHHS Kpatkwuit 0030p mpobiiemsbr




3amanne 2. Chemaiite BBIBOABI 00 ITHYECKUX MpoOieMax OMOTEXHOJIOTMH W MPUMEHEHHE HX B
JKM3HU YeJI0BEKA

IpakTuyeckue 3anaTuss Ne 16 - 17 Pa3Burne OMOTEXHOJIOTHI ¢ MPUMEHEHUEM
TeXHUYECKHUX cucTeM (OMomH:KeHepusi, OMoMH(pOpMaTHKA, OMOHMKA) U UX NPUMEHEHUE B
JKM3HHM YeJI0BeKa

Heab. M3yuuts uHbOpMalni0O O pa3BUTUHM OUOTEXHOJOTUU C MPUMEHEHHEM TEeXHUYECKHUX
cucrteM (OmommxeHepus, OnonHpopMaTnka, OMOHHWKA) M WX NPUMEHEHUE B JKM3HU YEJIOBEKA,
PaccMoTpeTs yCcTpPOWCTBO JKHMBBIX OPraHU3MOB B IMPHUPOJE, KOTOPHIC YEIOBEKA HCIIONB3yeT B
CBOEH KU3HU. BBISICHUTD, KaK UelIOBEK UCIOJIb3yeT HAyKy B CBOCH KU3HU.

[IpenMeT wccnenoBaHUS: 3HAHWS O WPHUPOJE, HCIOJIB3YyEeMbIE YEIOBEKOM, TIPU CO3JaHUU
00BEKTOB OMOHUKH B )KM3HU YEJIOBEKA.

1. 3amura

Kenca

Huckyccus

A xakuMu pruOOpaMu U HHCTPYMEHTAMHU, CO3IaHHBIMH MPUPOIOH, MBI MOJIB3yeMcs JoMa?
Mo:xeT 11 4eJI0BEeK 000MTUCH 0€3 ITHX HHCTPYMEHTOB?

Kakoii 1o3yHr 6MOHUKHU?

Korna chopmupoBanace Hayka OMOHHKA?

Kakoii ectb cuMBOJ Y OMOHUKH?

. Koro MoxHO cuuTaTh OCHOBOIOJIOKHUKOM OUOHUKH?

[TpuBenuTe MpUMEPHI KOTa YEIOBEK CO31aET TO, YTO IPUHOCHT IOJIB3Y.

Wnest mpuMeHeHUs] 3HAHUN O XKUBOW MPHUPOAE ISl PEHICHHs] MHXKEHEPHBIX 3a/1ad MPUHAIIICHKHUT
Jleonapno ma BuHYM, KOTOPBIA TBITAJCS TOCTPOUTH JICTATSIBHBIN ammapaT ¢ ManlynuMu
KPBUTBSIMU, KaK y NTHI: opHuTontepa. I[locme BHHMMAaTenbHOTO W3y4YeHHUsS TMIOJeTa TMTHII,
Jleonapno na Bunun cipoextupoBai cBoro nepByro (1485-1487 rr.).

pPaKOBUHA YJIUTKH - 3TO CAMOOXJIKIAIOIIHIICS I0M;

Xo000T ci0oHa - poOOTU3UPOBAHHAS PYKA;

KPBLUIbsI CTPEKO3bI - COBPEMEHHBIE JJPOHBI;

(dhopMa MOABOTHBIX JIOJOK KOMUPYET MO (hOpME MOPCKUX MIICKOITHTAIOIIHX;

MEAUIIMHCKHUE ITMPHUILIBI - KOMHUPYIOT YKYC OCBI WJIH ITYEITbL.

3actéxka-monHus. Takoe n3o0pereHne XX Beka, Kak 3aCTEkKa «MOJIHUs», ObUIO CIAETaHO Ha
OCHOBE CTpOEHUS Mepa MTULbl. bopoJku mepa pa3nUyYHBIX MOPSAIKOB, OCHAICHHBIE KPIOYKaAMHU,
obOecreunBarOT HaJACKHOE crieruieHne. CUuTaeTcsl, 4TO MEPBBI MPOTOTHIT «MOJIHUMY» Pa3padoTai
aMEepUKaHCKUN WHXeHep-u3o00petarens Yutkom6 Jleo JkajcoH, 3amareHTOBaB €ro / HOSOps
1891 roma 3a HOMepom 504038 kak «3acté&xky mis oOyBu». [lyOmmke 310 M300peTeHHe OBLIO
npenctarieHo B 1893 romy, oOJHaKO OHO OKa3aJloCh CJIOXHBIM B W3TOTOBJICHUU U
HEHAJAGKHBIM. B Hamiel >XH3HU 3aCTeKKAa «MOJHHS» 3aKpenuiach MPOYHO W KaXIbl M3 Hac
MMEET OJICKIY C TAKOW 3aCTEIKKOM.

7. Jlumyuka. [IBeimapckuit umkenep Jxopmk ae MecTpanbk 4acTo TYJsi CO CBOEH coOakou u
3aMeTUJ, YTO K €€ MIEPCTH MOCTOSHHO MPHIUMAIOT KaKWe-TO HETMOHSATHBIE pacTeHUs. YCTaB
MOCTOSTHHO YHCTUTh CO0aKy, WHXKEHEp PNl BBIACHUTH TNPUYHHY, IO KOTOPOW COPHSKU
npununaioT K mepctu. MccnenoBaB B 1955 rogy ¢deHOMEH, OH ONpeNeNuil, YTO MPHIIAINAHUE
BO3MOXKHO OJjlarojaps MaJCHBKUM KpIOYKaM Ha IUIOJaX JAYPHUINHUKA (TaKk Ha3bIBACTCS OSTOT
COpHSIK, perneiiHuka). B pesynbrare MH)KEHEp OCO3HAN BaXXHOCTH CIICTAHHOTO OTKPBITUS U uepe3
BOCEMb JIET 3allaTeHTOBA YAOOHYIO «IHIYy4Ky». B pe3yiapTaTe WHXKEHEP OCO3HAI BaKHOCTH
CHENAHHOTO OTKPBITHS M Yepe3 BOCEMb JIET 3alaTeHTOBAN YIOOHYIO <«JIUIyUKy» Velcro, KoTopas
CETOHSI LIMPOKO UCTIOIB3YETCS MTPH U3TOTOBICHUU OJEKIbI.

ouhkwnE

Sk whpE

8. Jloroc u cymepkpacka. HaBepHsika BBl HMHOTJA 3aMedalii, 4YTO JIETIECTKH JIOTOCAa BCEr/a
YUCTHIE U KpacUBble. DTO NPOUCXOAUT HM3-3a CHELUAIBHOIO IOKPBITHSA Ha JIENECTKaX, KOTOpPOE
HE TO3BOJISIIOT YacTUIIAM Tpsi3M M MbUIM OPWIMNHYTH K 1BEeTKY. Hemeukas kommnanust ISPO,
NPOM3BOJAIIAS KPACKU, MOTPATUIIAa HECKOJIBKO JIET Ha M3y4eHHE JTAaHHOTO (PeHOMEHa, MOCIe Yero
Cco3/1ajla MHHOBAIMOHHYIO TMPOAYKIHIO. Eciu Bbl pemiuTe MOKPACUTh JIOM TaKOW KpacKou, TO
HaBcerja 3alynere o ero Moike. BmepBeie 3¢¢ekT JoToca OTKpbUT HEMEUKHH OOTaHUK,



npodeccop bonnckoro ynusepcurera Bunbrensm baptiort B 1990-x ronax.

9. OgauM W3 TEpPBBIX NAMSATHUKOB apXUTEKTYpHON OWMOHWKM sBIsieTcs OudeneBa OamrHs,
OMOHMYECKUI PUHIUIT KOTOPOH BOIJIOUICH B €¢ KOHCTpYKuuu. KoHcTpykuus DiideneBoit OamHu
UMEEeT CXOJHOE CTpOeHHE C OeploBOil KOCThIO UeJoBeKa, W Ojarojaps 3ToMmy oOiajaer
JIOCTATOYHOM MPOYHOCTHIO.

BrIBOIBI

5.3 KoHTpoJibHbIE padoThI

KonTtpouabnas padora Ne 1 «Moseky/IsipHbIil ypOBeHb OPraHU3aANMH KU3HI

Bapmuanr 1
1. Xumundeckue 3J€MEHTHI yIIIepo, KUCIOPO, BOAOPO U a30T HA3bIBAIOT ...
2. Paznuuus MexJy )KMBOM U HEKMBOM MPUPOAOH BO3HUKAIOT HA ... YPOBHE.
3. B cocTaB ropMOHOB IIUTOBUHOM K€JI€3bl BXOJUT MUKPOAJIEMEHT ...
4. Moekyia reMoriIo0nHa COACPKUT HOHHI ...
5. BemecTBa pacTBOpUMBIE B BOZIE, HA3BIBAIOT ...
6. Ilpu momHOM OKHMCIEHHUH 1 T. TUITUAOB BBIACISACTCS ... JHEPTHH.
7. AMMHOKHUCIIOTBI, BXOJSILUE B COCTaB O€JIKOB, OTJIMYAIOTCA APYT OT JIPYra ...
8. Tlpormecc pa3pymieHus MEPBUIHON CTPYKTYPBI OCITKAa HA3BIBACTCH ....
9. MoHOoMepaMu HYKJIEHHOBBIX KHCIIOT SIBJISIOTCH ...
10. Benku, Bnustomue Ha CKOPOCTh OMOXMMUYECKHX ITPOLIECCOB B KIJIETKE, Ha3bIBAIOTCA ...
11. CrpykTypHblii mosnMcaxapuJi pacTeHUH ....
11. CrpykTypHBIii HosMcaxapuj paCTeHUH ...
12. Pe3epBHbIi MTONMCaxXapul )KUBOTHBIX U TPUOOB ...
13. BropuuHas cTpyKkTypa Oenka mpeacTaBisieT co0oii ...
14. benku akTWH ¥ MHO3MH BBIMOJHSIOT ... QYHKIHIO.
13. BropuuHas cTpykTypa Oeika mpecTaBisieT CO00H ...
14. benku akTWH ¥ MHO3MH BBIMOJHSIOT ... QYHKIHIO.
15. Tlonmucaxapuabl 10 0COOEHHOCTSIM MOHOMEPOB OTHOCSITCS K TPYMIIE ... OMONOIMMEPOB
16. IIponecc cunrtesa HoBoi nienu JJHK Ha maTpuiie Ha3pIBaeTcCs ... OGMOMOINMEPOB.
17. Bwmecto TMuHa B cocTaB HyksieoTu10B PHK BXoauT a3oTucToe ocHOBaHHUE ...
18. ®parment monekynsl JJHK, koaupyronmii 0TMH MOTUIETITHT HA3bIBAETCS.
19. BropuuHyio CTpYKTYypy B BHJIE KJIIEBEPHOTO JIMCTAa UMEET MOJIEKYJIa.
13. BropuuHas cTpyKkTypa Oenka mpeacTaBiset cooii ..
14. benku akTWH U MHO3HH BBIIOJHSIOT . QYHKIHIO.

20. KonuuecTBeHHBIE 3aKOHOMEPHOCTH COZAEP)KaHUS a30THCTHIX OCHOBaHM B Mojekyine JTHK
YCTaHOBMJI.

BapuanT Ne2

1. Ha»snemeHTapHOM ypOBHE Pa3Iu4us MEX/IY )KUBOU U HEKUBOU MPUPOIOH.

2. B coctaB MoteKyJIbI XJIOpOGHIIIAa BXOIAT HOHBI METaJLIA.

3. OnopHbI€ CTPYKTYPHI XBOIIEH U THATOMOBBIX BOJIOPOCIIEH COIEPkKAT COCTMHEHUS.
4. bnarojgaps noJBUKHOCTHU MOJIEKYJI, BO/Ia MOKET BBIMOIHATH (PYHKITHIO.

5. Ilo oTHOIEHUIO K BOJIE JIUIIUBI OTHOCSTCS K TPYIIIE. COeNNHEHHM

6. Ilpu monHOM OKHMCIEHHH IT. yrI€BOAOB BBIJCISACTC .... SHEPIUU.



7. TlomoBbIe TOPMOHBI ¥ TOPMOHBI HAJIIOYEYHUKOB CHHTE3UPYIOTCS B OPTaHU3ME H3.

8. BbICOKOMOIIEKYJISIpHbIE OpraHUYECKHE COCTUHEHHS, MOJIEKYJbl KOTOPBIX COCTOSIT W3
OO0JIBIIIOTO KOJIMYECTBA MPOCTHIX MOJICKYJI, HA3bIBAIOT.

9. MoHoMepamMu OEJIKOB SIBIISIOTCSL.

10. TIpormecc BOCCTaHOBICHHS IPUPOTHON CTPYKTYPHI Oelika mociie 00paTUMOi
JIeHaTypalnuy Ha3bIBACTCS.

11. CrpykTypHBIii MOJIMCaXapu] KUBOTHBIX TPHOOB 1 rPpUOOB.

12.0cHOBHOM pe3epBHBII MOIUCAXAPUL PACTEHUH.

13. TlepBuyHas CTpyKTypa OejKa yAepKUBACTCA.. .CBA3SIMH

14. benku KOJIJIareH U 3JaCTHH BBIMOJIHSIOT. (DYHKITHIO

15. benku ¥ HYKJIEWHOBBIE KHCIOTHI IO OCOOEHHOCTSM MOHOMEPOB OTHOCATCS K
rpyIme OnonoiIuMepoB

16. Ilpouecc ynBoenus moinexynsl JIHK ocymecTBiseT GpepmeHt.

17. Homunykneotuansie nenu JJHK pacnonoxeHs Ipyr NpoOTUB ApyTra M0 IPUHIUIY . ...

18. Anenunossie Hykineotuasl JJHK u PHK otnnuatorcs.

19. Bce Bunbst PHK cunTtesupyrorcs.

20. YcranoBun MakpomonekyisapHyio crpykrypy JAHK, a Takke moctpounu Moaenb
Mouekyibl JIHK yuénblid: .....

5.4 Ilpumepsbl TeCTOBBIX 3aIaHUI

Bapuanr 1

HNPOYNUTAUTE TEKCT, BHIGEPUTE OJWH MPABWIBHBIN BAPUAHT OTBETA M 3ANWINUTE EI'O B BUJIE
BYKBbI

3aganue 1 JInsa BhIABJICHHSA 00IIMX NPHU3HAKOB KMBOTHBIX, PACTCHHMII M IPHOOB HCIOJIb3YyeTCs
METOA:

a) ONUCaHMUS;

0) cpaBHEHUS,

B) 9KCIIEPUMEHTA,

') MOJIETTUPOBAHUS.

3aganue 2 Opranouabl ABHKEHUS — JITO:
a) MUTOIUIa3MAaTHIECKHE BBIPOCTEHI;

0) caMOCTOsITeNIbHBIE CTPYKTYPHI;

B) uactu OIIC;

I') KJICTOUHBIE BKIIOYECHUSI.

3ananue 3 B coctaB XxpoMOCOMBI BXOAT:
a) JIHK u 6emnoxk;

0) IHK u PHK;

B) PHK u 6emnox;

r) 6enok u ATO.

3ananue 4 BHyTpeHHSISI OJIY)KMAKASA CPea KJIeTKH — 3TO:
a) HyKJIEOIJIa3Ma;

0) BaKyoJb;

B) IUTOCKEJIET;

T') IUTOIIJIa3Ma.

3AJJAHUE HA YCTAHOBJIEHUE COOTBETCTBHUA



3apanue S CooTHECUTE MPOLECC C €T0 YUACTHUKOM:

IIpouecc Y4yacTHUK
1. Tpanckpunuus A. Pubocoma
2. Tpancnsuus b. IHK
3. Penapanus B. PHK-nosnnmepasa
4. Peruukanust I'. JHK-nonumepasa

3ananue 6. Haligure cooTBeTCTBHE MEKIY THIIOM reHa M PUMEPOM:

Tun rena IIpumep
1. CTpyKTypHBIi A. I'en, konupyrommii pPHK
2. PerynstopHslii b. I'eH, KOHTPOIUPYIOMNI CKOPOCTH KJIETOYHOI'O IIUKJIA
3. Onepatop B. I'en, orBeuaromuii 3a CUHTE3 UHCYJIMHA

3aganue 7 YcTaHOBUTE COOTBETCTBHE Me K1Y MOHSITHEM M €r0 ONUCAHHEM:

IHousiTue Onucanue
1. I'pynna | A.  Ilpomecc oOmeHa  y4aCcTKaMM  MEXIYy  TOMOJIOTMYHBIMHU
CUEIUICHUS XpOMOCOMaMH
2. Kpoccunrosep b. CoBOKYIHOCTb T'€HOB, pAaCIIOJIOKEHHBIX B OJIHOM XpOMOCOME,
KOTOPbIE HACJIEAYIOTCSI COBMECTHO
3. Jlokyc B. Onpenenénnoe MecTo B XpOMOCOME, IIE PACIOIO0KEH Fe€H
4. Moprannaa I'. Enununa paccTostHUSI MEX Iy TeHaMH, paBHas 1% KpocCUHToBepa

3AJAHUS OTKPBITOI'O TUHA (OTKPBITHIW OTBET, BE3 BbIBOPA BAPHAHTOB)
MPOYNUTAMUTE TEKCT 3AJAHWSL, BBISSBUTE ONNPEJIEJEHUE.

3aganue 8 Kak Ha3bpiBaeTCs COBOKYMHOCTh BCEX XHMHYECKUX PEAKIMH, KOTOPHIE MPOUCXOIAT B
JKUBOM OpraHU3Me IS MOAJEPKAHUS €ro KUZHEACATEIIBHOCTU. BBIIBUTE ONIpeeIICHHE.

3aganue 9 Kak Ha3bIBaeTCs HYKIJIECONPOTEHJHAs CTPYKTypa B SAIpe DYKapUOTHUYECKOM KIIETKH,
KOTOpasi COJAEPKUT OOJBIIYIO YaCTh HacIeACTBEHHON nHGopMaluu. BeisiBUTE onpeeneHue.

3aganme 10. Kak Ha3piBaeTCsi MaKpOMOJIEKYa, KOTOpas XpaHUT, Tepenaér M3 TOKOJCHUS B
MOKOJICHWE W PpeaM3yeT TEeHETHUYECKYI0 NpOorpaMMy pa3BUTHS U (DYHKIMOHUPOBAHMS HKHUBBIX
opranu3mMoB. Hamummre abopeBuatypy.

3aganue 11 Kak HaspiBaeTCcs mporecc TOYHOro camokonupoBanus monekyns! JIHK, B pesynbraTe
KOTOPOT'O U3 OJHOI MaTepHUHCKON MOJIEKYJIbl 00pa3yloTcs JIBe JOUepHUe, HIeHTHYHbIe eil. BoisiBuTe
OIIpeZiCIICHUE.

3AJIAHUE HA YCTAHOBJEHUE NOCJEIOBATEJABHOCTH
3ananue 12 YcraHoBHTEe NPABWIBHYIO IOCJEI0BATEJbHOCTH JITANOB 3BOJIOIHMU 4eJ0BeKA.
3anummuTe B TA0/ MY HU(PBHI, COOTBETCTBYIOIINE ITANIAM.
1. npuonutek;
2. KpOMaHBLOHEII,
3. aBcTpanonurtek adapcKuii;
4. 4YeloBeK MPSIMOXOISIINIA;
5. HeaHjaepranerr,
6. dYemoBeK yMeIbIi.
3anuImuTe COOTBETCTBYIOIIYIO MOCIEI0BATENLHOCTh LIU(P CIeBa HAIPABO:




3ananue 13 YcraHoBUTe MOCIEI0BATEIBHOCTD MPOIIECCOB MPHU 3aPOKIACHUU KUZHHU.
1) nosiBeHNE NPOKAPUOTUYECKON KIIETKH;

2) bopMupoBaHuE EPBBIX 3aMKHYTHIX MEMOPaH;

3) cuHTEe3 OUOMOIMMEPOB U3 MOHOMEPOB;

4) oOpa3oBaHue KOAIIEPBATOB;

5) aOMOreHHbIIl CUHTE3 OPraHMYEeCKUX COCTUHEHUM.

3anuImuTe COOTBETCTBYIONIYIO MTOCIEI0BATEIBHOCTD (P CIeBa HAIPaBO:

3ananme 14 YcraHoBHTe NPAaBHJIBHYK) MOC/IEI0BATEIBHOCTh, OTPAKAIIYI0 CTPYKTYPY
MOHSATHS «3KOJOTHYECKAsi HUIIA BUAA» (0T 001Iero K YaCTHOMY):

1. Pomp Buma B OuonormyeckoM cooOimiecTBe (TpopuUecKkue CBSI3M, Y4acTHE B KPYroBOPOTE
BEIIECTB).

2. Kowmrekc yclioBuii BHEIIHEW Cpeibl, HEOOXOMMMBIX JIJIsi CYIIECTBOBAaHUS BUAA (TemIeparypa,
BJIQXKHOCTb, COJICBOM PEXUM H T.11.).

3.  KonkperHoe mecTtoobuTanue (IpOCTPAHCTBEHHOE PACTIOIOKCHHE, apeal).

4. COBOKYIHOCTbH BCEX JKU3HEHHBIX YCIOBHH, TPEOyeMbIX ISl MOAJEPKAaHUS KUIHEACATEIbHOCTH
BHUIA.

HanummTe cooTBETCTBYIONIYIO TTOCIEI0BATEILHOCTD (P ClIeBa HAIIPABO:

3ananue 15 YcraHoBUTE NMPaBUIIBHYIO TMOCIEIOBATEILHOCTh 3BE€HBEB B IMUILEBOM IIETIH, HAYWHAS C
POYLIEHTOB.

1) xoHcymeHTHI | mopsiaxa;

2) IpOayLEHTHI;

3) xoncymenTsl 11 nmopsinka;

4) penaylueHTsl,

5) xoncymenTsl 11l mopsaka.

Hanummre cooTBETCTBYIOLIYIO MTOCIEI0BATEIbHOCTD LK(p ClieBa HAPaBo:



6. HpI/IMepbl OICHOYHBIX CPEACTB 1JIsl MPOBEACHUS l'[pOMe)KYTO‘lHOﬁ arrecralnuu

6.1 BapuaHTbl BOIPOCOB /IJIsl POBEIEHUSA 3a4eTa

1. O6bexkT wu3ydeHUss OWONIOTMM — >KWUBasg mnpupoja. [Ipu3HaKM >KHUBBIX OPraHU3MOB H UX
MHOTOO0Opa3ue.

2. MeToapl TO3HAHUS )KUBOU MPUPOJIBI

3. 3HaueHue 6mosoruu mpu ocBoeHu npodeccuii u cneruanbHoctei CIIO.
4. YpoBHeBas opraHu3aLus )KUBOM MPUPOJbI U IBOJIIOLIKS.

5.  XuMudeckuil cocTaB KJIETKH: HEOPraHUYECKHUE COSAUHEHUS

6. XuMHUYecKHii COCTaB KJIETKH: OPraHNYECKHE COSTUHEHUS

7. benku: cocraB, CTpO€HHE, CTPYKTYpa, CBOMCTBA U (DYHKIUH

8. YrueBonbl: BUIBI, COCTAB, CBOMCTBA U (PYHKIMU

9. Jlununael: BUBI, COCTaB, PyHKIIMH

10. Hyxnennossie kuciotsl. JJHK: ctpoenne MosieKybl, MAaTpHYHBINA CHHTE3, (PyHKIUN
11. Hykneunossie kuciotel. PHK: crpoenue, Buabl, pyHKIIUN

12. AT®: ctpoenue, pyHKIUH, CHHTE3

13. Coznanue v OCHOBHBIE TIOJIOKEHUS KJIETOYHON TEOpUN

14. Bbuocunres 6enka Muto3. @a3bl MUTO3a

15. Duepreruueckuii 0OMEH: 3Talbl XapakTepUCTUKa, 001mas hopmyna

16. ®otocunTe3: (ha3wl, XapaKTEPUCTHUKA

17. Becnonoe pa3sMHOKEHHE U €ro (HOpPMBI

18. T'ameroreHes, 30HBI pa3BUTHsI. SUIEKICTKH, CIIEPMATO30UIbI

19. Meiio3: ¢a3bl, 3HaYCHUE

20. JIBoifHOE OTUTIOIOTBOPEHHUE

21. T'omeocras opraHu3Ma U ero nojjepKaHue B MPOLECcCe )KU3HEAEATEIbHOCTH
22. OcCHOBHBIE TPU3HAKH MHOTOKJIETOYHBIX OPTaHU3MOB

23. OcHOBHBIE dTaMbl KIOHUPOBAHUS KUBOTHBIX

24. Tursl pa3MHOKESHUS

25. OwnTtoreHes: S)MOpHOHATBHOE M TOCTIMOPHUOHAIIEHOE PA3BUTHE

26. Ilpu3Haku )KMBOTO OpraHU3Ma

27. TI'eHeTuKa, OCHOBHBIC IIOHSTHS

28. MonoruOpuaHOe 1 TUTHOPHUIHOE CKpelrBaHue. 3aKoHbl MeHierns

29. OcoOeHHOCTH HacleAOBaHUS TPU3HAKOB, CLIETICHHBIX TOJIOM

30. CooTHOIIEHHE XPOMOCOMHBIX THITOB MTOJIOB B PAa3HBIX TPYIIAaX OPraHU3MOB.
31. HacnencrBeHnHast ”3MEHYUBOCTh. MyTaluu, MPUYHHBI MyTalIUH.

32. MoaudukarmonHas H3MEHIUBOCTE. CBOMCTBA MO HKATIHIA.

33. DOBomonnonHas teopus XK.b. Jlamapka.

34. Tlpeamocwuiku Bo3HUKHOBEHUs Teopuu Y. JlapBuHa.

35. DOpomouunonHas Teopus Y. Jlapsuna.

36. JIBMXKYIIME CHITBI BOJTFOIIHH.

37. Bun, kputepuu BUa.

38. IlpucnocoOIeHHOCTh OPTaHU3MOB KaK pe3yabTaT €CTECTBEHHOTO 0TOOpA.
39. ®opMbI eCTECTBEHHOTO 0TOOpA.

40. BunmooOpa3oBaHHEe, MAKPOIBOIIOIIHS.

41. HanpapieHus 3BOJONUH: apoMop]o3, uanoaganTarus, 1ereHeparus.
42. TIpoucxoxaeHue U SBOJIIOLKS YenoBeka. YemoBedeckue pachl.

43. OU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpe/l OOMTaHMS.

44. TlpaBuno munumyma lO. JInbuxa.

45. 3akon TonepantHocTu B. lendopna.

46. Dkonoruyeckas XapakTepUCTHKA BUAA U MOMYJISINN.

47. Tpoduueckue ypoBHHU.

48. Coo0lmecTBa U 3KOCUCTEMBI.

49. JIurHamu4eckoe paBHOBecHe B Omocdepe.

50. Yuenue B.M. Bepuazackoro «O Ouochepey.

51. TIpoGiiemMbl 0TXOA0B, CBSI3aHHBIE C MPOPECCHEH.

52. AHTpomnoreHHble BO3ACHCTBUS Ha Ouocdepy.



53. BakrtepuanbHbie 3a00JI€BaHUS.

54. BupycHble 3a007€BaHHUS.

55. Apjanranus opraHu3ma yesnoBeka K (hakTopam OKpYkKarouieil cpesibl.

56. BuorexHonorus.

57. IlpaBuia movcka u aHajqu3a OMO’KOJIOTUYECKON HH(GOPMAIIUU U3 Pa3HBIX UCTOYHUKOB.

6.2 IlpuMepsl TECTOBLIX 3aaHUMH

Bapmuanr 1

NPOUYUTAUTE TEKCT, BHIBEPUTE OJIMH MPABWIbHBIA BAPUAHT OTBETA M 3ANUIINATE EI'O B BUJIE

BYKBbI

3aganue 1 Hayka, u3yyawmasi MHorooépasue OpPraHusMOB M HMX KJaccupukauuio,

HA3bIBAETCS:

a) 300JI0THs;

0) cUCTeMaTHKa;
B) OOTaHMKa;

T') 3KOJIOTHSI.

3aua1me 2 HacJyieacTBEHHOCTh M H3MEHYHBOCTD KHBbIX OPraHUu3MoOB M3y4YaeT HaAyKa:

a) Opuosiorus;

0) OMOTEXHOJIOTHS,
B) aJIbI'OJIOTUS;

') FTeHETHKa.

3aganue 3 O0beKTOM H3yYeHHUs] HMTOJOTHHU CJIYKUT YPOBEHb OPraHU3ALMU KUBOIO:

a) MOJIEKYJISIPHBIIA;

0) KJIETOYHBII;

B) NMOMYJIALIMOHHO-BUIOBOM;
') OMOLIEHOTHYECKUH.

3ananue 4 CucreMaTuKka — 3TO HAYKa, 3AaHUMAIONIASICS
a) U3yYEHHEM BHEIITHETO CTPOSHHS OPTaHU3MOB;

0) n3yueHueM (QyHKIUN OpraHnu3Ma;

B) BBISIBIIGHHUEM CBSI3€H MEXKIy OpraHu3MaMu;

r) Ki1accupuKanuen opraHu3MoB.

3AJJAHUE HA YCTAHOBJIEHUE COOTBETCTBUA

3ananue 5 YcTaHOBHTE COOTBETCTBHE MEXK1Y NOHATHEM M €r0 POJIbI0/CBOICTBOM:

IHousitue XapakTepucTHKa
1. Ten a. mporecc yasoenus JJHK nepen nenenuem KieTku
2. Pennmukanus 6. yuacrok JIHK, xonupyromuii ctpykrypy 6enka min PHK

3. 'eneTnyeckuii Ko | B. CMOCOO 3amuWCH  HACIEACTBEHHOW HWH(OpPMAIMU C  MTOMOIIBIO
MOCJIEI0BATEIbHOCTH HYKJIEOTUIOB

4. Xpomocoma I. CTPYKTypa, COCTOsIIas M3 ABYX XPOMAaTH[, YYaCTBYIOIIAs B I€peaade
TeHeTHUYECKOM nHpOpMaIu
5. Myranus . JTF000€ M3MEHEHHUE ToCIeIoBaTENbHOCTH HyKIIeoTH 0B B JIHK

3aganue 6 CooTHecHTe CTPYKTYPBI/IIPOLecChI ¢ UX (PYHKIHUSIMHU:

Crpykrypa/llpouecc

DyHKuMs

1. THK

a. Tpanckpunims (cunre3 nPHK)

2. wPHK (undopmanmonnas
PHK)

0. TOCTaBKa aMMHOKHUCIIOT K puOOCOMaM B MPOIECCE TPAHCIISAIIUH

3. TPHK (tpancnoptaast PHK)

B. XpaHEHHE I'eHEeTHYECKON HHPOopMaIun

4. Pubocoma

r. cOOpKa MOJIMMENTHIHON Tenu Oelika




3aganue 7 YCcTaHOBUTE CBSI3b MEXy TUIIOM MYTAlluU U €€ ONMCAHUEM:

Tun myrauuun Onucanue
1. dynnukanus A. YTpara yyacTka XpOMOCOMBI
2. Nenenus b. Y 1Boenue ydactka XpoMOCOMBI
3. UnBepcust B. TToBopot y4yacTka xpoMocombl Ha 180°

3AJIAHUS OTKPBITOI'O TUIIA (OTKPBITBI OTBET, BE3 BBIFOPA BAPUAHTOB)
HPOYNUTAMTE TEKCT 3AJAHWS, BISBUTE ONNPEJAEJEHME.

3amanme 8 Kak HaspBaeTcs HHAMBUAyaNbHOE pa3sBUTUE OpraHU3Ma, COBOKYIHOCTB
MOCJIEIOBATENBHBIX MOPQOJIOTHUECKUX, (U3NOJOTHUECKUX U OHMOXMMHUYECKHUX NpeoOpa3oBaHMIA,
KOTOpBIE OH MPETepIeBacT OT MOMEHTa CBOETO 3apOXKAEHHsS J0 KOHIA JKU3HU. BeisBuTe
OIIpeJIeTICHNE.

3aganue 9 Kak HasbiBaeTcs CTOIlKOE M3MEHEHUE IreHoMma (Habopa reHeTudyeckod HHQOpManuu
opranusma), To ectb cTpykTypbl JIHK, koTOpOoe MokeT ObITh yHacIe10BaHO NOTOMKAMHU KJIETKU WIIN
opranusma. BersiBute onpenenenue.

3aganue 10. Kak HazpBaeTcss 4yacTh OMOJIOTHYECKOW SBOJIIOLUH, B XOA€ KOTOPOW chopMupoBaics
By Yenosek paszymusbiii (Homo sapiens). Beisiute onpeeneHue.

3apanue 11 Kak HaspiBaeTcs 000J104YKa 3eMJII/I, 3aceN€HHas KUBBIMU OpraHusmMamMiu, HaxoJAmasics
noa ux B03ILCI>'ICTBI/ICM " 3aHATasA IPOAYKTAMU UX KUSHCACATCIBHOCTH. Brisisute OIpCaACIICHUC.

3AJAHUE HA YCTAHOBJIEHUE NOCJIIEAOBATEJBHOCTH

3aganne 12 YcraHoBHTEe NOCJIEA0BATEIbHOCTh JTAllOB KPYIrOBOPOTa BelIECTB M IOTOKA
JHEPrUH B IKOCHCTEMe, HAYHHAA ¢ (POTOCHHTE3A.

1. Paspymenue u MuHepanu3amysi OpraHn4ecKrux OCTaTKOB PEYLIEHTaMHU.

2. TlepBuuHbIil cHHTE3 aBTOTPO(aMU OPraHMYECKUX BEIIECTB U3 HEOPTaHUUECKUX.

3. Hcnonp3oBaHue opraHMYecKuX BemecTB koHcymeHTamu 11 mopska.

4. Vcnonb3oBaHUE SHEPTHH XMMUYECKUX CBSI3€H paCTUTENIbHOSTHBIMU KUBOTHBIMHU.

5. Hcnonb3oBaHue sHEPrUM XUMUYECKUX cBs3eil koHcymeHTamu 111 nmopsinka.

3anuImTe COOTBETCTBYIOILYIO MOCIEI0BAaTEIbHOCTh LIU(P CI€Ba HAIPABO:

3ananue 13 YcraHoBuTe MOC/IEI0BATEJLHOCTH MPOLECCOB KPYroBopora BoaAbl B Ouocdepe,
Ha4YMHasA ¢ aTMOC(pepHOi BOABLI.

Konnencanus Bojbl B atMocdepe.

Brinagenue ocagkos.

BnuteiBanme BOABI TOYBOM.

[TocTymnneHue rpyHTOBBIX BOJ K BOJOEMY.

[ToctynneHnue Boabl B BOJOHOCHBIN CIIOM.

Hcnapenue BoAbl ¢ TOBEPXHOCTU BOJOEMA.

SoukrwdE

3anuImuTe COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTh LIU(P CIeBa HAIPABO:

3ananue 14 YctaHOBUTE MOCIEAOBATEILHOCT MPOIECCOB KPYroBOpPOTa a30Ta B Omocdepe, HaunmHas
¢ arMoc(epHOro a3ora.
1. Asotdukcamus.



[Toctynnenne aMmMuaka 1 aMMOHUHHBIX COJIE B KOPHH PACTCHUH.
CunTe3 0eKOB paCTeHUSMH.

[Toenanue pacTeHUi KUBOTHBIMH.

Brinenenue ammuaka B oYBY.

Hacplinenue nouBsl aMMHakoM ¥ aMMOHUIHBIMU COJISIMHU.

SER A

Harmmmmre COOTBCTCTBYIOIIYIO ITOCJICA0BATCIIBHOCTD I_II/I(l)p CJICBA HAIIpaBoO:

3aganue 15 YcraHoBuTe MOC/I€I0BATEIbHOCTh OPraHW3MOB B ILeNH NHUTAHWS, HAYHHASA C
NMPOAYyIEHTA.

1. Tpscory3ka.

2. JluctBenHoe nepeBo (Hampumep, 6epesa).

3. JlnumHKa HACEKOMBIX.

4. TlouBeHHBIC OAKTEPUHU.

Hanummre cooTBETCTBYIONIYIO TOCIEI0BATENFHOCTD (P ClIeBa HAIIPABO:



Kirouu k npumMepam o1leHOYHBIX CPEACTB /s MPOBeleHus TeKylleil aTTecTanuu

5.1 KoHTpOJIbHBbIE BONIPOCHI U 3a1aHUSI.

Pa3nen 1. Kierka - cTpyKTYPHO-(PYHKIIHOHAJILHAS € THHUIIA 5KUBOT0

Tema 1.1.

1. )KuBble OpraHW3Mbl OTIMYAIOTCS OT TEN HEKUBOW NPUPOILI 0OJiee CIOKHBIM XUMHUYECKHM
COCTaBOM (B YaCTHOCTH, OOs3aTe€IbHBIM HAJIWYUEM OCJIKOB W HYKJIEHMHOBBIX KHCIOT) H
COBOKYITHOCTBIO CBOMCTB JKMBOTO (IO OTAEIBHOCTH OOJBIIMHCTBO M3 ITHX CBOWCTB UMEIOTCS U Yy
HEKOTOPBIX OOBEKTOB HEKUBOM MPUPOIBI).

2. CormacHo rumore3e aOMOTeHHOTO NPOUCXOXKICHHS KW3HHU, KHM3Hb BO3HMKIIA Ha 3emJje, Korjaa
CIIOXKHJIaCh OJIaromnpusiTHas COBOKYIHOCTh (U3WYECKUX M XUMUYECKUX YCIOBUH, CAENaBIINX
BO3MOXHBIM abHOreHHOe 00pa30BaHME OPraHMYECKUX BELIECTB M3 HEOpraHWYecKuX. B cepeaune
npouuioro cronerus JI. [lacrep okoHYaTensHO JOKa3an HEBO3ZMOKHOCTh CAMO3aPOXKACHUS KU3HU B
TENEPENTHUX YCIOBHUSIX.

3. IlepBuuHoit aTMocdepoii ObliIa cMech T'a30B B CIEAYIOMUX mponopuusx: Bogoposa (H2) — 95,2%
renuit (He) — 3,8%

HU3KOJIETY4HEe dJIeMeHThI, Takue kak metan (CH4), ammuax (NH3), Boasaoi nap (H20) u nuokcupg
yraepona (COz2) — 0,1% DOta cmech ra3oB OblIa CBsi3aHa C OTPOMHOH TEMJIOBOH sHeprueii
3apOJIMBIIEIICS TUIaHEThl, KOpa KOTOpOW ObUta ropsyeil u3-3a OG0MOapIMPOBKU Hallled IIaHETHI
0oJiee TKENBIMU METEOPUTAMHU.

4. IlpeoOpa3oBaHue CTAaOMIIBHBIX B YCJIOBHUAX MOJIOAON 3eMIM HEOPTaHWYECKUX MOJIEKYNT B
opranuveckue Tpedyer sHepruu. McTouyHMKaMHu PHEPTUU HA CTaIuM a0MOT€HHOTO CHUHTE3a MOTIIU
CIY)XHThb d3JEKTpOMarHutHoe wusnydeHnue CoNHIA, HWOHM3UPYIOIIEe M3IYYeHHEe KOCMOcCa,
PaAMOAKTUBHBIN pacmaJl HeCTAaOMIBHBIX H30TOIOB JJIEMEHTOB, BXOJSIIMX B COCTaB 3€MHOH KOPBI,
AIIEKTPUYECKUE pa3psabl (MOJTHUH), CTOTKHOBEHUS C METEOPUTAMH, BYJIKAaHUYECKUE MPOIIECCHI.

5. Bce Bpems pa3BUTHS KU3HU Ha 3eMJie MOXKHO TIOJICJIUTh HA JIBA OCHOBHBIX 3Tama: [lepBbIit

- KpunTo3od (OH ke nokemMOpuil) HavaBmuiics 3,6 mupA. U 3akoHuuBIIHiics 0,6 MHIIHApIOB
net Hazaa. Bropoit - daneposoi. [nuTcs ¢ okoHuaHUsA MOKeMOpHsS W J0 HAIIMX JHEWU. DTambl
BO3HUKHOBEHUS JKU3HU Ha 3emiie, B CBOIO OUepeb, ACNATCS Ha Ooyee MelKHue Meprosl - 3pbl. OHH
pPa3TPaHUYUBAIOTCS TUIAHETAPHBIME HBOJIIONMOHHBIMU IPOIECCAMHU, BBIMUPAHHUSMH OJIHUX YKHBBIX
OpPTaHW3MOB W MOSBJICHHEM JPYTHX.

6. IlepBble >XMBBIE OpPraHU3MBI OBUTH OJHOKJIETOUHBIMH, MO CTPOCHHUIO TOXOXXUMH Ha HBIHE
KUBYIIUX OakTepuil. OHM OCHOBAJIM 0COOYIO TPYIITY OPraHU3MOB — MPOKapUOT. [1o31HEe BOSHUKIH
Oojyiee CIOKHBIE OJHOKJIETOYHbIE (DOPMBI, J[aBIIME HAYaIO TPYIIE JSyKapuoT. ITO ObuiH
BOJIOPOCJIM, TIPOCTEHIMEe W TPUOBl. DYKApUOTHI JAJIM HAYAJIO MHOTOKJIETOYHBIM OpraHu3Maw,
KOTOpBIE B MPOIECCE SBONIOIUHM TPOU3BETN OTPOMHOE pazHooOpasue ¢(opM pacTeHHil, rpuOoB,
’KHBOTHBIX, OOMTAIOIINX HE TOJIHKO B BOJIC, HO M HA CYIIIE.

7. Kucnopomusiii goTocuHTe3 BO3HHK y IuaHoOakTepuil 2,7-2,8 munnuapna jietr Hazan. Tak,
32 MWUIMOHBI JIET 3TH MHKPOOPTAaHM3MBI W HANOJIHWIN arMocdepy KuciopomoM. [Tockoibky
MOJIAaBISIONIAsl YacTh OPraHU3MOB TOTO BPEMEHH ObLTa aHa’dpOOHON, HECTIOCOOHOU CYIIECTBOBATH
IIPU 3HAUYMMBIX KOHIEHTPAUAX KUCIOPOa, IPOU30IILIa Ii1o0aabHas CMeHa COOOIIECTB: aHa POOHbBIE
C000IIIeCTBa CMEHWINCH a3POOHBIMU, OTPAHHUEHHBIMUA paHee JHUIIb «KUCIOPOIHBIMH KapMaHaAMN;
aHa’poOHbIEe K€ cooOllIecTBa, HA0OOPOT, OKa3alMCh OTTECHEHbl B «aHA’pOOHbBIE KapMaHbI»
(oOpasHo TOBOps, «aTMocepa BBIBEpHYNach HaW3HAHKY»). B  manpHeiilieM — Hamu4ue
MOJICKYJISIPHOTO KHCJIOpoja B artMmocdepe TpuBeno K (HOPMUPOBAHHIO O30HOBOTO OJKpaHa,
CYIIECTBEHHO paCIIUPHUBIIET0 TpaHUIBl Ouocepsl M MPUBEIO K paCIpOCTpaHEHHIO Oolee
HHEPreTHUECKU BBITOAHOrO (110 CPAaBHEHUIO C aHA3POOHBIM) KHCIOPOAHOTO AbIXaHHUS.

8. Hakomnenue kuciopoma OBLIO TOJIE3HBIM MJII KUBBIX OPTaHU3MOB B JIBYX OTHOIICHHUSX.
Ono mpuBeno: 1) Kk 00pa30BaHUIO 030HOBOTO CJIOS B cTparocdepe, 3amuiiamonero 3emo or Y d-
C - paguanuu — 3JIE€KTPOMArHUTHBIX BOJIH JuIMHOW 100-280 HM. DTO MOMOTII0O OpraHUu3MaM BHIUTH
13 MOPS U KOJIOHU3UPOBAThH CYIY; a TAKXKe 2) K yIaJICHUIO pacTBOpeHHOTO B MupoBom okeane be 2+
BCJIE/ICTBHE 00Pa30BaHMs €r0 HEPACTBOPUMBIX KOMILIEKCOB C KUCIOPOIOM.

9.  OcHoBHBIC (HOPMBI KU3HH: - OAKTEPHUH, TPUOBI, BUPYCHI, PACTECHUS U KUBOTHBIC. JKUBas KJIE€TKa,
MOl JCHCTBUEM BHEIIHUX M BHYTPCHHHX CHJI, CTaJla MHTEHCUBHO Pa3MHOXKAThCS U Pa3BUBATHCS BO
BCEX BO3MOXHBIX HANpaBICHUSIX.

10. Bupyc - HekinerouHass (opMma >XKU3HHU, Mellb4ailie O0JIe3HETBOPHBIE MHUKPOOPTaHU3MBI, HE



BUIUMBIE B MHUKpocKom. OHHU 3HAUMTENbHO MEHbIIE OaKTepHil: Jerko TMpOXOAsT 4epe3
OakTepuanbHble QUILTPHL. BUpychl crocoOHBI Pa3MHOXKATHCS TOJBKO BHYTPH KHUBBIX KIETOK, JI0
IIPOHUKHOBEHUS B HUX BUPYCHI HE UMEIOT MIPU3HAKOB )KM3HU: MTACCUBHO MEPEMELIAIOTCS BO BHEIIHEH
cpelie, 0XKK1as BCTPEU ¢ KIETKOW-MUIIEHbIO.

11. BupycHble 3a00jeBaHUSI MOPAXKAIOT KJIETKH, B KOTOPBIX YK€ HUMEIOTCS HapyUICHHs, 4YeM
noJb3yercs: Bo30yauTenb. CoBpeMeHHbIE UCCIEIOBAaHUS TOKA3aJId, YTO IPOUCXOIAMUT 3TO TOJIBKO MPU
CHWJIBHOM OCJIa0JeHHMH UMMYHUTETa, y>K€ HE MOTYIIEro Ha JIOJXKHOM YpPOBHE OOPOTBCS C Yrpo30il.
BupycHbie 3a005eBaHMsI, CIIMCOK KOTOPBIX HPEACTABICH HIDKE, SBISIOTCS CAMBIMH H3BECTHBIMHU.
I'punn u npoctyna. Kpacuyxa. Ceunka. Xenrtas nuxopanka. Kope. Jlapunrut. Ilonmomuenur.
Awnruna. ['ematur. Tud. Cuduuc. DHuedanmr.

12. Bakrepuodaru - BUpychl OakTepuii, 00Jagaronme CrocOOHOCThIO CIeMPUISCKA TPOHUKATh B
OakTepuaiabHblE KIETKH, PENpPOAYLMPOBAaTHCS B HMX W IIPU BBIXOJE IIOTOMCTBA BbI3BIBATh B
OOJILIITMHCTBE CIy4YaeB pa3pylieHue (JTU3KC) OaKTepuil.

13. Bakrtepmodarut CTUMYIHPYIOT MECTHBIH HMMMYHHUTET, TaK KaK 4YaCTHIBI YHHYTOXECHHBIX
OakTepuil MOOYKJAlOT UIMMYHHYIO CHCTEMY K BbIpaboTke crnenuduueckux anturten. U3 -3a storo
cBoiicTBa OakTepuodaru SBISAIOTCS TpenapaToM BBHIOOpPa B JICYCHHH OaKTEPHOHOCUTEIHCTBA
(Hanpumep, CcTaQUIOKOKKOHOCHTENIBCTBA) M XPOHHYECKUX (opM OaKTepHAIbHBIX WHOEKITUI.
Couerarorcs ¢ APYrUMU IIpernapaTaMy, B TOM YUCIIE€ C aHTUOMOTHKAMH.

14. TIpokapuoTbl— 3TO MPOCTEHIINE OJHOKIETOUHbIE OPTaHU3MBbI, Y KOTOPBIX HET O(POPMIIEHHOTO
sapa 1 MeMOpaHHBIX OpraHou1oB. [TpokaproTs HE CIIOCOOHBI
pa3BUBaTbCd B MHOrOKJIETOUHYI0 ¢opMmy. OHM MOryT pacTd B BHUAEC BOJOKOH WIU
KJIETOYHBIX MacCc, HO BCE KIETKH B MOJOOHONH KOJIOHMM OJMHAKOBBI M CIIOCOOHBI K
ABTOHOMHOMY CYIIECTBOBAHHUIO.

15. K oykapuotaM OTHOCSTCSI JKHUBBIE CYIIECTBA, KJIETKHM KOTOPBIX COZAEpXaT sApo U
MeMOpaHHbIe opraHeiibl. OHU MOTYT OBbITh OJTHOKJIETOYHBIMH MJIM MHOTOKJIETOYHBIMHU, HO BCEX HX
o0beMHsSIeT OOLMI NpPUHIUO MOoCTpoeHus KieTku. K sykapuoraM OTHOCSTCS MOYTH BCe
OpraHu3Mbl, HACEJSIOIIME HaIly MJIaHeTy: )KMBOTHBIE, pacTeHHs, TpHUObI U npocteiimue. braroxaps
OCOOEHHOCTSIM CTPOEHMSI OHM IIMPOKO PAaCHpPOCTPAaHEHBI M0 BCEMY 3€MHOMY LIapy.

16. BblaensioT Takue OCHOBHbBIE YPOBHH OpraHU3allMM JKUBOTO: MOJIEKYISPHBIN, KJIETOUHBIH,
OpraHHO-TKAaHEBOM, OpraHU3MEHHbIN, MOMYJISIIMOHHO-BUA0BOM, IKOCUCTEMHBIHN, OnochepHbiii. Bce
YPOBHM TECHO CBSA3aHbI MEXIy cOOOM M BO3HMKAIOT OAMH W3 JIPYrOro, 4TO CBHJIETEIBCTBYET O
L[EJIOCTHOCTH KUBOU IIPUPOBI.

17. Ha kaxxa0M ypoBHE BO3HHMKAIOT HOBbIE CBOWCTBA )KHMBOI'0, OTCYTCTBYIOIIME Ha HIDKEIEkKaIeM
YpOBHE, BBIIEISIOTCS CBOU DJIEMEHTApHBIE SBJICHHUS W 3J€MEHTapHble enuHulpl. [Ipm sTom BO
MHOI'OM YpPOBHHM OTpPaXKarOT XOJ 3BOJIOLMOHHOIO mpolecca. BeineneHune ypoBHeW ymoOHO is
M3YYEHHUS KU3HU KaK CJI0KHOTO MPUPOTHOTO SBJICHUS.

Tema 1.2

18. Kuerounass Teopusi — OCHOBOIIOJIATAONIAs Il OMOJIOTHH TeopHs, chopMymupoBaHHAs B
cepeaune XIX Beka, npenocraBuBiIas 0a3y 1 HTOHUMaHHUs 3aKOHOMEPHOCTEH KUBOTO MHUpa U JUIS
pa3BuTHs HBOJOLMOHHOTO yueHus. Marrtuac lneiinen u Teomop IlIBanH cdopmynupoBanu
KJIETOYHYIO TEOpPHIO0, OCHOBBIBASICh Ha MHOXXECTBE HccienoBaHuil o kietke (1838—1839 r.).
Pynonsd Bupxo mno3anee (1858 r.) momonHun e€ BaKHEHWIINMM IOJIOKEHHEM «BCsKas KIIETKa
MPOUCXOIUT OT IPYrOd KIETKN».

19. OcHOBHBIE TIOJIOKEHUST COBPEMEHHOW KJIETOUHOU TEOPHH:

- Knerka sBnsieTcs yHMBEpCAJbHOW CTPYKTYPHOM M (DYHKIMOHAJIBHOW eAMHUIEH *kuBoro. Bece
KJIETKH UMEIOT CXOJHOE CTPOCHHUE, XUMUYECKUI COCTaB U OOIINE MPUHIIMIIBI )KU3HEAESTETbHOCTH.

- Knetku 00pa3yroTcst TOIBKO MPH JeIEHUH UCXOIHBIX KIETOK.

- Knetkn cmocoGHBI K CamMOCTOSITENIbHOM JKM3HEAEATEIbHOCTH, HO B MHOTOKJIETOYHBIX
OopranusMax ux paboTa CKOOpJUHUPOBAHA, U OPTaHU3M MPEACTABISAET COOOH ETOCTHYIO CUCTEMY.

- HNmenHo Onaromapsi JeSTEIbHOCTH KJIETOK B MHOTOKJIETOYHBIX OpPraHM3Max OCYIIECTBIISIETCS
0OMEH BEIIECTB ¥ SHEPTUH, POCT U Pa3MHOKEHHE

20. 3HayeHWE KJICTOYHOW TEOpPHHM B PAa3BUTUM HAYKH COCTOMT B TOM, YTO OJylaromapsi €l crajo
MOHSITHO, YTO KJIETKA SIBJISIETCSA BaXKHEWILEH COCTABIISIOIIEH YacThIO BCEX OPraHU3MOB, MX IJIaBHBIM
«CTPOUTEIBHBIM» KOMIOHEHTOM. Tak Kak pa3BUTHE KaXJOro OpraHu3Ma HAuMHAeTCs C OJHOMU
KJIETKH (3UTOTHI), TO KJIETKA ABISAETCA U SMOPUOHAIBHON OCHOBOM MHOTOKJIETOYHBIX OPTaHU3MOB.

21. Knerky Ha3pIBalOT CTPYKTYPHOH, (PyHIaMEHTaIbHON U OMOJOTHYECKON €IMHULICH BCEX KUBBIX



CYIIECTB, IOTOMY UYTO TEJI0 BCEX OPraHW3MOB COCTOMUT M3 KJIETOK. JTO (yHKIMOHAJIbHAS €AUHMIIA
YKU3HU, TIOTOMY 4TO BCe (YHKIIMH opranu3ma (Qusuonorndeckue, OMOXUMUIECKUE, TEHETUIECKHE
Ipyrue Merabonnueckue (PyHKIUMHN) BBITOIHSAIOTCS KIETKAMU.

22. CXOJCTBO B CTPOCHHHM W XMMHYECKOM COCTaBE BCEX KJIETOK KaK OCHOBHBIX CTPYKTYPHBIX U
(GYHKIIMOHAJIBHBIX EIMHMI] JKMBBIX OPraHU3MOB CBUICTEIBCTBYET O POJCTBE BCEro XUBOTO Ha
HAIIeH TJIaHEeTe, TO €CTh 00 UX SIMHOM MPOUCXOXKICHUH.

23. Ectb 4 XMMHUYECKHUX B3JI€MEHTa B KJIETKAaX >KUBBIX OPraHM3MOB, IPHUCYTCTBYIOIIUX B HUX B
HanOoJbIIeEM 00BEME:

Kkuciopos — ot 65 o 70%;

yraepoa — ot 15 no 18%;

Bozopoa — oT 8 1o 10%;

a30T — ot 2 10 3%.

Bce »5Tu OCHOBHBIE XUMHUYECKHE JJIEMEHTBHI SIBJISIOTCS OPraHOT€HHBIMH JJIEMEHTAMU H
cocTaBisoT OT 95 110 98% oOmieit maccbl opranusma. [Ipoune xuMuyeckue BellecTBa B KIETKE —
3JIEeMEHTHI Bpoje Kanblius, ¢ocdopa, Kalus, cepbl, HATPUS, XJIOpa, XKeje3a, CUIHUIMS, MarHus —
MPUCYTCTBYIOT B OpraHu3Me B HEOOJIBIIIOM KOJIMYECTBE — ATO BCETO JIUIIb JECATHIC T0IH MPOLICHTA.
Takue XUMHUYECKUE TIEMEHTHI KJIETKH OTHOCSITCS K MAaKPO3JIEMEHTaM.

24. MWUKpPOAIJIEMEHTHI - 3TO TPYIa XUMHYCCKHX JJIEMEHTOB, KOTOPBIC COJEPIKATCS B OPraHU3ME
Yel0BeKa B OUEHb MaJIbIX KoJuuecTBax, B npeaenax 10-3 -10 - 12%. MUKpOIIEeMEHThHI BBIMOIHSIIOT
BaxHeHmme (yHKIMKM B OpraHu3Me uenoBeka. Jlake B MUKPOCKOIMHMYECKUX KOJHMYECTBAX OHH
o0nanaoT OorpoMHON 3PGEKTUBHOCTHIO. MUKPOIIEMEHTHI BXOASAT B COCTaB CTPYKTYPHI
OMOJIOTUYECKH aKTHBHBIX BEIICCTB: (DEPMEHTOB, TOPMOHOB M BUTAaMUHOB. X HeXBaTKa MPUBOAMT K
CEpbe3HBIM 3a00JIEBaHUSM OpPraHU3Ma.

25. Bopga sBnsieTcss HE3aMEHMMOW YacThIO BCETO JKMBOTO. BOJBIIYI0 Maccy KJIETKH COCTaBIISET
BOJ/Ia, KOTOpast o0ecreurnBaeT Typrop KJIeTKH (BHyTpEHHee HaBJICHHE), CO3MaeT yNpyroctb. B Boxe
pacTBOPSIOTCS BCE HEOOXOJMMBIEC BEIIECTBA ISl KJIETKH, a TaKKe C IMOMOIIBIO BOJIBI BO3MOXKEH
TPAHCIIOPT ITUX BEIIECTB KaK BHYTPHU KIETKU, TAKM ¥ OOMEH MHOTMMH BEIIECTBAMH C OKPYXKaloIIeH
cpemnoi.

26. OOMeH BemIecTB BKJIIOYAaeT B ce0si, KOHEYHO, U 0OMeH Bojbl. COBOKYMHOCTH IPOIIECCOB
BCACBIBAaHMSI BOJBI B JKEIYJKE W KHIICYHUKE, paclpeseliecHue €€ MEXIy TKaHSIMH OpraHu3Ma H
BBbIJIETICHHE Yepe3 MOYKH, JIETKHE, KOXKY - B 3TOM U COCTOMUT CYIIHOCTh BOAHOro oOmeHa. Kierku
U MEKKJICTOYHBIC BEIECTBA JKUBBIX TKAHEW IMPEICTABISIFOT COOOM CIIOXKHBIC CUCTEMBI, OTACIbHBIC
YacTH KOTOPBIX COAEpk AT B KauecTBE HEOOXOAMMOIO KOMIIOHEHTa BOJY.

27. B xadecTBe OCHOBHOTO JHEPreTHYECKOTO MaTepHalia HCIOJIB3YIOTCS YTJICBOIABI W YKHPHI.
Hanpumep, CIOXHBIM yriaeBOA TIWKOTEH M KUPBI - 3TO PE3EPBBl «TOIUMBa» B KieTke. OHHU
pacxonyroTcs KJIETKaMU IOCJIe HEKOTOPOTO MEPHOJbl ToJIoJaHus opranu3Ma. Hampumep, yTtpom
Moclie CHa WJAET aKTUBHOE HCIOJIb30BAaHUE JKUPOB, KOTOPHIE BHAUale pPAcMagaloOTCs Ha TIIULEPHH
Y )KHPHBIC KHCIIOTHI.

28. benku ydacTBYIOT B OOMEHHBIX TMpOIlecCaXx H SBISIOTCS YHUKAJIbHBIM OHOJIOTHYECKUM
MaTepUajIoM JIJIs TIOCTPOSHHUS BCEX KJIETOK OpraHW3Ma, B TOM YHCIIE KJIETOK KPOBH, TOPMOHOB H
KJIETOK-aHTUTEN, YHUYTOXKAIOIMIMX BpPEIHbIE MHKPOOBI M BHUPYChl. Kpome TOoro, Oeiku momMoraror
«PaCKPBITHCS» TMOJIE3HBIM CBOMCTBAM JIPYTUX IMHUTATEIBHBIX BEHIECTB, a €CIM OpraHU3My He Oyjaer
XBaTaTh JKUPOB U YIIIEBOJAOB, TO O0OECHedaTr ero emie U SHepruei.

29. benku BBINONHSAIOT MIMPOKUH CHEKTp (QYHKIMHA BHYTPH OPTraHW3MOB, BKIJIIOYAs KaTaju3
MeTabonmnueckux peakuuid, permkamuio JHK, pearupoBanme Ha pasznpaxkurenu, obecrieueHUE
CTPYKTYPHI KJIETOK M OPTaHU3MOB U TPAaHCIOPTUPOBKY MOJIEKYJ U3 OJHOTO MecTa B Apyroe. bemku
OTIUYAIOTCS APYr OT Jpyra TMpexae BCEero MOCIeA0BATEIbHOCTEI0O AMHHOKHCIOT, KOTOpas
OTIpeieNIIeTCsl MOCIEI0BATEIbHOCThIO HYKJICOTHOB WX TE€HOB W KOTOpask OOBIYHO MPUBOAMUT K
CBOpaYMBAHUIO O€NKa B CIIEU(PUICCKYIO TPEXMEPHYIO CTPYKTYPY, OMPEIETSIONIYI0 €0 aKTUBHOCTD.
30. buonormyeckue ¢ynknuu OenkoB. 1. CTpykrypHas (KepaTHH BOJIOC M HOTTEH, KOJUIareH
COCTMHUTEIILHON TKaHU, MYLUHBI CIM3UCTBIX BbiAeneHuit). 2. Karamutwueckas (pepmeHTsl) 3.
TpancnoptHas (reMoryioOMH, MHUOTJIOOWH, albOYMHUHBI. CHIBOPOTKHM) 4. 3amuTHas (aHTUTENA,
¢ubpunorensl kpoBu) 5. CokparurenbHas (aKTWH, MHO3MH MBIIIEYHONW TKaHU) 6. ['opMoHanbpHAas
(uHCYNMH, TacTpuH) 7. PesepBHas / [TutaTensHas / 3anacHas (OBaIbOyMUH.

31. ®depmeHTHI (3H3UMBI) - 3TO OEIIKOBBIE BEIIECTBA, UTPAIOIINE OYCHb BAXKHYIO POJIb B PA3TUYHBIX
OMOXMMHYECKHX TIpoleccax B opranusme. OHU HEOOXOAMMBI [UIsl TEpeBapuMBaHUs MHILIEBHIX



MPOJYKTOB, CTUMYJISIIUU JESTEIbHOCTH T'OJIOBHOTO MO3Ta, MPOLIECCOB IHEProodecrnedeHus KIeToK,
BOCCTaHOBJICHUSI OPI'aHOB U TKaHEH.
32. [Ilpaktuyecku Bce Oenku mocTpoeHbl W3 20 a-aMUHOKHUCIIOT, NMpUHAANeKaumx K L-psagy, u
OJIMHAKOBBIX MPAKTUYECKH Y BCEX OPraHU3MOB. AMHHOKHUCIIOTHI B O€JIKaxX COCAMHEHBI MEXIy co00ii
nentugHoi cBsi3zblo — CO — NH—, koTtopas oOpa3yercss KapOOKCHIBHOM W a-aMHHOTPYIIION
COCEJIHUX AaMHUHOKHMCIOTHBIX OCTaTKOB: JBE AMHHOKHCIOTHI OOpa3ylOT IUMENTHA, B KOTOPOM
ocTaroTcs CBOOOAHBIMH KOHIEBbIe KapOokcuiabHast (—COOH) u amumborpymma (H2N—), «
KOTOPBIM MOTYT MPUCOCAMHATHCS HOBBIE aMHHOKHUCIOTBI, 00pa3ys MOJUIIENTHIHYIO [ETb.
33. [IlepBuunas cTpykTypa Oenka - 3TO JHMHEWHOE OOBEAUHEHHE AaMHHOKHUCIOT, KOTOpbIE
COCIAMHAIOTCS C TIOMOIIBIO TENTHAHOW CBs3W. MoHOMepaMH BceX OEJIKOBBIX MOJIEKYI
ABIIIOTCS AMUHOKHCIIOTBI, @ CaMU MOJIEKYJbl MPEICTABISAIOT cO00il JMHEHHbIE TeTepONnOINMEPHI
Pa3JIMYHON JIJIMHBI.
34. BropuuHas CTpyKTypa Oelka - 3TO CMoco0 YKIAIKH TMOJUNENTHAHOW Ienmu B Oolee
KOMITAKTHYIO CTPYKTYpY, NpU KOTOPOH MPOUCXOMUT B3aMMOACWUCTBHE MENTHIHBIX TPYINI C
o0pa3oBaHHEM MEXIy HUMHU BOJOPOAHBIX CBsi3eil. DopMUpOBaHHE BTOPUYHOU CTPYKTYPBI BBI3BAHO
CTpEMJICHHEM TENTHAA TNPUHATh KOH(OpMAIMIO C HAMOOJNBIIMM KOJMYECTBOM CBSI3EH MEXIy
MNENTHAHBIMH TPYIIaMH.
35. D10 TpexmepHas apXHTEKTypa MOJUICHTHIHOW IEenu - 0co00e B3aMMHOE PACIOJIOKEHUE B
MPOCTPAHCTBE CIUPae00Opa3HbIX, CKIAAYaThlX M HEPEryJSIPHBIX YYaCTKOB MOJIUIMENTHIHON HEnH.
VY pasHbIX O€IKOB TPETHMYHOM CTPYKTYphl paszinyHa. B QopmMupoBaHUMM TpPETHUHON CTPYKTYpbI
Y4acCTBYIOT AUCYJIb(HIHBIE CBSI3U U BCE cIa0ble THUIIBI CBSI3EH.
36. AMHHOKHUCIOTHI SIBJISIOTCSI CTPOUTENLHBIMU OJOKaMu Oenka. Benku - 3To UIMHHBIEC HETIOYKH
AMUHOKHUCIIOT. B opranusme ecTh THICSYH PA3IUYHBIX OCJIKOB, KaXKIbIH U3 KOTOPBIX BBIMOIHSIET
BaXHYI0 paboOTy H© HMEeT CBOI COOCTBEHHYIO  IIOCIEAOBATEIbHOCTH  AMUHOKHCIIOT.
[TocnenoBarenbHOCTD 3acTaBisieT OENOK MPUHUMATh pa3Hble ()OPMBI U BHINOIHATE pa3Hble (PYHKIUN
B OpraHu3Me.
37. AMMHOKHUCIIOTBI COCTUHSIOTCS MEXAYy COOOW CBSI3SMH, KOTOpPbIE HA3bIBAIOTCS MENTHIHBIMHU.
[lenTuaHas CBSA3b - 3TO CBSI3b MEXIY a-KapOOKCHUIBHOW TPYIION OJHOM aMUHOKHUCIOTHI M a-
aMHHOTPYIIION APYroil aMUHOKHUCIIOTHI.
38. OrpoMHOE KOJIMYECTBO OENKOB W CHeUU(UYHOCTh HX (YHKIMHA (Hampumep, (QEepMeHTHI,
OenKOBBIE KaHANbl) M CTpOEHUs (TI00ynspHble U (QUOPHUIUIApPHBIE) OOBACHSIIOTCS KOMOMHanuen
aMUHOKHCIIOT B WX TEpBUYHOM CcTpykType. Bceero cymectByer 20 aMHUHOKHCIOT, OOpa3yrOLIUX
0enKu, a BO3MOXKHBIX KOMOMHALIMK 3THX aMUHOKMCIIOT - B ThICSiuM pa3 Ooibiue. Kak nmpasuio, Bce
OeNIK1 TOBOJILHO JUIMHHBIE U COCTOSIT U3 COTEH aMUHOKHUCIIOT.
39. VrzieBoabl - NpUPOAHbIE OPraHUYECKHE COCTUHEHNS, COCTOSIINE U3 MOJIEKYI YIIepoJia U BOJbI.
Jlns Hamiero opraHu3Ma yrileBOAbl SIBJISIFOTCS OCHOBHBIM «TOILIMBOMY», OOECIIEUHBAIOIINM IHEPrUe
BCE MPOIIECCHI, MPOUCXOISIINE B Teje yenoBeka. Hamr opraHusMm crocoOeH 3amacaTh yrJIeBOJABI B
BUJIC TJIMKOTE€HA, KOTOPBI OTKJIAIbIBACTCS B MEYEHU W MBIIIIAX. YTIIEBOJbl YYaCTBYIOT B CHHTE3E
3aMEHUMBIX aMUHOKHUCIIOT, SIBJISIFOTCSI MaTEpUAJIOM Il POCTA KJIETOK U MUTaHUEM JJISl MO3Ta.
40. Hx ocHOBHBIE (h)YHKIIMH TAKOBBI: SIBISIOTCS BaKHEHIINM HCTOYHUKOM DJHEPTHH;, BXOJIAT B
CTPYKTYpPY KJIETOYHBIX MEMOpaH, B COCTaB TKaHEH, BKJIOYash HEPBHYIO; PACTBOPSIOT >KU3HEHHO
Ba)XKHbIC BUTAMUHBI U CITIOCOOCTBYIOT MX YCBOCHHIO. JKHPBI MPETOXPAHSIIOT OPTaHU3M YelloBeKa OT
NEePeOXJIAXKACHUS, YIYUIIaloT BKYC MUK U JAIOT YyBCTBO JUIUTEIBHOTO HACHIIIEHUS.
41. MoHoMepsl - 3TO AaTOMbI, TpPYNNbl aTOMOB WM HEOOJbIINE MOJIEKYJbl, CIIOCOOHbIE
00pa30BbIBaTh yCTOHUMBBIE LeNOYKHU. [lomumMepsl - 3TO BelecTBa, MOJIEKYJIbl KOTOPBIX COCTOST U3
00JIBIIOr0 KOJIMYECTBA OJMHAKOBBIX "3BEHBEB" - MOHOMEPOB.
42. buomnonuMmepsl: OEIKU, HyKJIEUHOBBIE KUCIOTHI, MOIMCAXaPUIbI
1) benku - Katalu3upylOT NPOTEKAaHHE OMOXMMHYECKUX PEaKIMid, BBIIOJHSAIOT CTPYKTYPHYIO WIIH
MEXaHUYECKYI0 (YHKIMIO, CO3JAIOT CUTHAJbHbIE CHCTEMBl KJIETOK, WHOI/IA BBIIOJIHSIOT
SHEpreTudecKue QyHKIIUH.
2) Hyxneunossie kuciotel (JJHK, PHK) - JIHK coxpanenume u mnepemaya HaciaeICTBEHHOMN
undopmanuu; PHK (uPHK, TPHK, pPHK) - peanuzannu HacneacTBeHHo#N nHGOpMAIIT
3) IMomucaxapuasl (BBICOKOMOJICKYJISIPHBIC YTIIEBOJIBI) - CTPYKTYPHBIC MOJMCAaXapuabl (IEIUTI0I03a,
XUTHH) TNPUIAIOT KIETOYHBIM CTEHKaM KJIETOK MPOYHOCTh, PE3epBHBIC MOMMCaxapuabl  (Kpaxmal,
[JIUKOTeH, TaJlaKTOMaHHaHBbl) 10 HEOOXOAMMOCTH pACUICIUISIOTCS HAa MOHOCAXapuibsl U
UCIIOJIB3YIOTCSl OPTaHU3MOM.



43. MoHOMEpBHI - 3TO HEOOIBIINE MOJEKYIbl, KOTOPHIE MOTYT COCIUHSATHCA APYr C JIPYyrom
MIOBTOPSIOLIUMCS oOpazoM, o0Opa3ys Oosee  CIOXKHBIE  MOJIEKYJBl,  Ha3bIBacMbIe
nonuMepamMu. MoHOMepbl 00pa3zyloT MOJKMMEpbl MyTeM OO0pa30BaHUS XUMUYECKHX CBS3eH WM
CYNPaMOJIEKYJISIPHOTO CBSA3BIBAHMS B IIPOLIECCE, HA3BIBAEMOM IIOJIUMEPU3ALIUEH.

44 TlonumepHble MOJIEKYJBl O0pa3yloTCs B MPOIECCEe PEaKIMHM MOJUMEpHU3AIMH, KOTOpas MOXKET
OBITH 3amyIleHa BO3JCHCTBUEM HAa MOHOMEpPHI BHEIIHHX (DaKTOPOB, MOJPA3IACISIOUIMXCS MO0 TUITY
BO3/ICICTBUS Ha: TepMHUUECKUE, (POTOXUMHUYECKUE, PATUAIMOHHbIC U HHUIIUUPOBAHHBIE.

45. benku — 3TO OCHOBHBIE CTPOUTENbHBIE 0JIOKM opranu3mMa. OHU SIBISIIOTCS HEOOXOTUMBIMH IS
pocTa M pPa3BUTHUS KIETOK, TKAaHE M OpraHoB. benku coCTOAT M3 aMHUHOKHCIOT, KOTOpbIE
COCIIUHSIOTCS B IIETIOYKH, 00pa3ysi CII0KHBIE CTPYKTYPBI. belKy BBITIOTHSIOT MHOXKECTBO (DYHKITUH B
OpraHu3Me, B TOM 4YHCJIE€ YYacTBYIOT B OOpa30BaHUU aHTUKOPIIYCOB, TOPMOHOB, (€PMEHTOB U
TPAaHCIOPTUPYIOT KUCJIOPOJ U IUTATEIbHbIE BELIECTBA B KJIETKU. Kpaxman M Kierdarka SBIISIOTCS
MOJINCAXapUJAMH, TO €CTh CIOKHBIMHU YIJIEBOJAAMMU.

46. HykienHOBBIE KHCIIOTHl SBIISIOTCS OMOMOIMMEpPaMH, KOTOPBIE COCTOST W3 MOHOMEPOB -
HYKJICOTHI0B. MoJieKysa HYKJIEOTHJa COCTOUT M3 TPEX COCTABHBIX YacTEi: M3 MATUYTIEPOJHOTO
caxapa - IeHTO3bI, U3 a30THCTOTO0 OCHOBAHMSA U OCTaTKa (HOCPOPHOIN KHCIOTHI

47.B mpupojie CymecTByeT BCero 2 BHUAAa HYKJIEMHOBBIX kuciot, u3BectHblie BceM: /IHK u PHK,
KOTOpBIE SIBJISIFOTCSI OCHOBHBIMM CTPYKTYpHbIMU equHuiamu reHoB. JIHK u PHK »to 6Guononumepsi,
KOTOpBIE XPaHST, MEPEelaloT U Pealn3yloT BCIO HACJIEICTBEHHYIO HHPOPMAIUIO KIETKH.

48. B mykieotuzax OOHApPYXKEHO 2 Kilacca a30THUCTBIX OCHOBAHHM, SBISIONIUXCS TPOHU3BOJHBIMU
JBYX apOMaTUYECKHX TIeTEePOLMKINYECKUX COCIMHEHHH - nypuHa U nupumuauHa. llypun -
IIPOU3BOJHOE NHUPHMHAMHA, MOJIEKYJa COCTOUT W3 KOHJECHCHPOBAaHHBIX KOJICLl NMUPUMHUAVHA U
uMugazona. JlBa HYKIEOTHIA, COEIUHAACH, OOpazyloT IUHYKIEOTHI IIyTeM KOHJCHCAIH, B
pe3ynbrare KOTopor Mexnay ¢ocharHoil Tpymmod OIHOTO HYKICOTHIA W CaXxapoM JIPYroro
BO3HHUKaeT (ochopHOANIDUPHBIA MOCTHK.

49. JJHK — wakpomoJieKysia, TIOJIHMep HYKJICHHOBBIX KHCJIOT, C(HOPMHPOBAHHBIX U3 TpeX
KOMIIOHEHTOB: MATUYIJIEPOJHOTO caxapa Je30KCUpHUOO3bl, a30TCOAEPIKAIIEr0 OCHOBAaHUS U
docdarnoit rpynmnel. OcHOBaHUSI OBIBAIOT JIBYX THIOB: MypuHOBBIE W mupumuanHoBbie. B JIHK
MPUCYTCTBYIOT JIBa NMyPUHOBBIX OCHOBaHUs, ageHUH (A) u ryanuH (I'), u 1Ba MUPUMHUIMHOBBIX,
tuMuH (T) u uurosun (11).

50. PuGonyknennosas kucnota (PHK) - 3To ogHOHUTEBOI OMomonnMep, B KauecTBE MOHOMEPOB
KOTOpPOTO BBICTYNAIOT HYKJIEOTHAbL. Matrpuuei s cuHTe3a HOBbIX Mosiekynl PHK aBnstorcs
MOJIEKYNBI Je30KcuprOoHykiIenHoBor KucioThl (Tpanckpumnuus PHK). Xors B psae ciydaes
BO3MOXKEH U 00paTHbIi mporecc (oOpazoBanne HOBbIX JIHK na marpuiie PHK B xome perumkaruu
HEKOTOpBIX BUpycoB). Takke ocHoBoW ans OuocuHTe3a PHK Moryr ObITH apyrue MoOJEKYJbl
pubonykinenHoBoil kuciotel (perumkanus PHK). B tpanckpunuum PHK, npoucxonsmeit B snpe
KIIETKH, YJ9acTBYeT IHENbli psa (epMeHTOB, Hamboiee 3HaYUMBIM U3 KOTOpbIX siBisercs PHK -
oJINMeEpasa.

51. KommiieMeHTapHOCTh B II€JIOM - B3aumMHOE cooTBercTBUe. Kommiementapaocts B JJHK - 310
IIPOCTPAHCTBEHHAsl B3auMoJomnoiHseMocts MoHoMepoB JIHK HykneoTunoB (LMTO3MH, T'yaHHH,
TAMUH ¥ aJIeHUH), TPUBOJAIIAS K OOpa3OBaHUIO CBS3€H MEXKAYy HUMH, NpPUYEM I[UTO3UH
KOMILIEMEHTApEH TYaHWHY, a TAMHH - aJICHUHY.

52. Perumukanust - 310 mporecc camoyaBoenus JIHK. Cunres JTHK mporekaer B sape B S-dazy
KJIETOYHOIO IIUKJIa U IpeAlecTByeT aenenuto kietku. Cunre3 JJHK npoucxoaut ofHOBpEeMEHHO Ha
obenx memsx JIHK. B ocHoBe - mnpuHmum koMmiuieMeHTapHocTH. Ilporecc sBisiercs
MTOJIYyKOHCEPBAaTUBHBIM, TaK KaK I10 3aBEPIICHUM pEIUIMKALMKM Kaxjaas aodepHss moiaekyna JHK
COJIEPXUT OJIHY POAUTENBCKYIO U OJIHY BHOBb CHHTE3UPOBAHHYIO 1I€Tb.

53. OcuoBubie otimuuns mojiekyn JIHK u PHK: momsipras macca monexynsl: JIHK > PHK; dynxkius:
monekyna JJHK xpanut nacnencrsennyto uadopmaruio, PHK — nepeHocut ee; KoTu4ecTBO Lenei:
JHK — aByxnenoveunas mosnekyna, PHK — onnonenodeunas; mecronaxoxaenue B kierke: JJHK
— sapo, PHK — sinpo u nurtomnasma; caxap: JIHK — nezokcupuboza, PHK — pubo3a.



54.Bcero Boinenstor Tpu pazHoBugHoctd PHK: nadopmanmonnyto (nPHK), Tparncnoptayro (TPHK)
u pubocomanshyio (pPHK). Conepxanue Bcex BunoB PHK kierke B mepecuere Ha maccy B 5—10
pa3 oousbire, yem couepxkanue JJHK. Ot1o o6bsacanmo npennaznauennem HK. JIHK Tompko XxpaHut
TCHETHUYECKYI0 HWH(POPMAIMIO, KOTOpas MOXET MHOTOKpaTHO KomupoBatbes. Monekynsl PHK
Y4acTBYIOT B CHHTE3€ BCeX OEJIKOB OpraH13Ma, KOTOPhIE IIOCTOSIHHO OOHOBIISIOTCS.

55.@yukimu PHK1. Mupopmammonnas (1950-e rr):mepenaya mHpoOpManuu O CTpPYyKType Oenka
or JIHK;xpanenne wundopmanuu npumepHo y 80% BHpPYCOB J>KHMBBIX OPraHHU3MOB (BBIITOIHSIOT
pois JIHK).2. Karanutuueckas (1982 r): p-PHK, PHK HexoTOpbIX BUPYCOB SBIAIOTCS puOO3UMaMHU
nu PHK-dbepmentamu.3. Perymstopnas (1990-¢ rr): mansie PHK oTBedaroT 3a paboTy reHOB B sizipe
U cuHTe3 Oenka B 1uToruiazme. Takum oOpasom, PHK coueraer cBoiictBa:lHK — mnpuHmmum
KOMIUIEMEHTApHOCTH, 32 CYET KOTOPOTr'0 MPOUCXOJUT MATPUUYHOE KOIUPOBAHUE MOJIEKYJIbI;0€IKOB —
TpEXMEpHasl CTPYKTypa, I03BOJISIONIAsl BBINOJIHATH pa3jMuHblE 3aladyd: KaTajlu3, PEryJALHuIo,
TPaHCIIOPT.

56.0T1BeT: Cx0AcTBO: - benku M HYKIEMHOBBIC KHCIOTHI SBISIOTCS OMOJIOTHYECKUMH MOJICKYJIaMH.
- OHH COCTOAT M3 DIIEMEHTOB: YIIIepoja, BOAOpPOAa, KUciIopoda, azota u (ocdopa. Pazmuums: -
benku COCTOAT W3 aMHUHOKHCIOT W BBINOJHSIOT pa3iuyHble (YHKIMM, TaKue Kak KaTaju3
XUMHYECKHUX peaklUi U CO3JaHue CTPYKTYp B KieTke. - HykinenHoBbie kucioTsl, Takue kak JJHK u
PHK, cocTosT 13 HyKJICOTHIOB U CIIY)KaT JUIsl XpaHEHHSI U TIepeiayy TeHETHIECKOH NH(POpMAIIHH.

57. Anenosuamonopochar (AMD), anenosunaudochar (AADP) m ageHosuntpudochar (ATD)
OTHOCSITCS K KJIaCCy COEIMHEHMN, Ha3bIBAEMbIX HyKJIeoruaamMu. Mosekyia HyK-JI€0Tua COCTOUT U3
MATUYTJIEPOTHOTO caxapa, a30THCTOro OocHoBaHUs U (ochopHoit kucinotel. B monexkyne AMOD

caxap mpexacraBieH pubo0-30if, a OcHOBaHWME — ajaeHWHOM. B Monekyne AJI® nse docdarHbie
rpy1isl, a B Mojekyine AT® — tpu.
Tema 1.3

58. [InazmaTtmdeckass MeMOpaHa COCTOMT W3 JUMUIOB U OenkoB. Jlunuael B MeMOpaHe oOpa3yroT
JIBOIHOM C€JI0M, a OEJIKK MPOHU3BIBAIOT BCIO €€ TOJIILY, TOTPYKEHbI Ha Pa3HYyIO TNIyOUHY B JIMITHJIHBIN
CJIOM MM pacroyiaraloTcs Ha BHEIIHEW M BHYTpPEHHEH MOBEPXHOCTH MeMOpaHbl. K HekoTOphM
Oenmkam, HaXOISAIIMMCS HAa HAPYXHOH IMOBEPXHOCTH, NMPHUKPEIJICHBI YIIIEBOABI. Benku u yrieBosl
Ha TIOBEPXHOCTH MeMOpaH Yy pa3HbIX KIETOK HEOJMHAKOBBI M SBIAIOTCA CBOEOOpa3HBIMU
yKa3aTeJsIMHU THTIA KJIETOK.

59. OcHOBHBIE CBOMCTBA IIa3MAaTHYECKON MEMOpaHbl BKIIIOYAIOT 3AIIUTHYIO (DYHKIUIO, YIPYTOCTb,
nepMeabnIbHOCTh M CO3JaHUE AIIEKTPOXMMUYECKOTO TpaJueHTa. Bece 3TH cBOCTBa 00ecrednBaroT
HOpMaJIbHOE (YHKIIMOHUPOBAHHE KJIETKM M MO3BOJSIOT €i BBINOJHATH CBOU JKU3HEHHO Ba)KHBIE
GyHKIHIH.

60. Knerounas memOpaHa (Takke IIMTOJIEMMa, IUIa3MajeMMa, WM IUla3MaTHYecKash MeMOpaHa)
— DIIaCTHYECKas MOJIEKYJSIpHAs CTPYKTypa, cocrosimas u3 OenkoB W JumuaoB. Otaenser
coJiepKUMoe JTF000# KIIETKH OT BHEIIHEH cpejibl, o0ecreunBas €€ LEeIOCTHOCTD; PErylIupyeT 0OMeH
MEXIy KIETKOH ®  Cpeloi; BHYTPUKJICTOYHBIE MEMOpaHBI  Pa3NeNsiOT  KJIETKy Ha
CHELMATU3UPOBAHHBIE 3aMKHYTBIE OTCEKM — KOMIAPTMEHTBl MJIM OpraHeibl, B KOTOPBIX
TIOJICP’KUBAIOTCS ONIPEIICTIEHHBIE YCIIOBHSI CPEIBI.

61. H3OuparenbHas MPOHUIIAEMOCTh 03HAYAET, YTO HEKOTOPbIE BEIIECTBA (MCIOIb3yEeMbIe KIETKOM,
HarpuMep, Ui IATAHHUS WK JPYTUX MPOIIECCOB) MOTYT MPOXOIUTH Yepe3 KIECTOYHYI0 MeMOpaHy, a
npyrue (HeHy>KHbIe, oracHble) — HeT. [IpuuéM MeMOpaHa MOXKET Jja’ke OTYacTU PEeryaupoBaTh 3TOT
nporiecc.

62. BemecTBa mocTymnaroT B KJIETKY CKBO3b KJIETOUHYIO OOOJIOUKY B BHJE PAaCTBOPOB M3 JIPYTHUX
KJIETOK, OKPYKAIOIIEH cpeasl M MEeXKIeTHHKOB. O005I0YKa >KMBOM KIETKH YCTPOEHA Tak, YToO
OpoHMIIaeMa JJIsi OJHUX BelecTBa M HENpoHHUIlaeMa Juid Jpyrux. Takum oOpa3oM KieTka
MOJTy4aeT BCE HY>KHOE TSI ceOs.

63. {uTomnasma oKkpykeHa KJIETOUHOM MM LUTOIIa3MaT4eckoil MeMOpaHoii. OHa COCTOHT U3 IBYX
OENKOBBIX,  TaK  Ha3bIBaEMBbIX AIIEKTPOHHO-TUIOTHBIX,  CJIOEB, MEXy KOTOPBIMH



PacIoyIOKeH MEHEE IUTOTHBIM (CBETJIBIA) CJIOW JIMMUAO0B. DTa TPEXCIONHHAs yIbTPaCTPYKTypa JICKHUT
B OCHOBE 2JIEMEHTApHON MEMOpaHbI KJIETOUHBIX OpraHesul.

64. Ilna3mMonmn3 — 3T0 sBIEHUE, KOTOPOE MPOUCXOIUT B KJIETKE, KOTJ]a OHA TepseT BOAY U TJaBHBIC
BEIIIECTBA, COJEpKAIUECs B HEH, COKpamaloTcs. B pesynprare mia3Moin3a KiIeTka U3MEHSIET CBOIO
dbopMy, TepsieT MPOUYHOCTh M HECIIOCOOHA BBIMOIHATH CBOU (DYHKIIMU HOpMalibHO. [11a3momnu3 mosxer
IPOMCXOIUTH MPU HEAOCTATKE BOABI B OKPYXKAIOIIEH Cpe/ie WK MPH HEeNPaBUIbHONW paboTe KIETKH.
OH yacTo Ha0I01aeTCsl B PACTUTEIBHBIX KJIETKaX, 0COOEHHO B JIUCThSIX, CTEOIAX U KOPHSIX.

65. TYPI'OP, Hanpsok€HHOE COCTOSIHME KJIETOYHOM O0OOJIOYKHM, CO37aBaeMo€ THUIPOCTATHY.
JABJICHUEM BHYTPUKJICTOYHOW >KUIKOCTH. B pacTUT. KieTkax BHYTp. JaBJICHHE Ha KIETOYHYIO
CTEHKY IPEBBIIIACT JAaBJICHUE HAa He€ HApYKHOTO pacTBopa. Y OONBIIMHCTBA PACTEHUH TypropHoe
JaBJICHUE JICKHT B mpesenax 5-10 atM, y ranopurtos, rpudos - 50-100 atm.

66. l'unepronnueckue pactBopsl (Solutiones hypertonicae)— pacTBophl, OCMOTHUYECKOE JaBICHHE
KOTOPBIX BBIILIE OCMOTHYECKOTO JaBJIEHUS IU1a3Mbl KpoBU. B kauecTBe I'. p. HCMONB3YIOT pacTBOPHI
COJIeH IWIENOYHBIX M MICJIOYHO3EMENIbHBIX METAJUIOB, TIIFOKO3bI, MOYEBHHBI W JIPYTHX BELIECCTB.
KonnenTpanus 3TUX pacTBOPOB MpeBbIIIACT (HU3HOJ, KOHUEHTPALUIO: AJIs XJOpUAAa HATpus OHa
Boiie 0,85%, mms modeBuHbl Bbiie 1,65%, mns rmoko3sl Beime 5,14% (cM. M3oTonudeckue
PacTBOPHI).

67. ['umoTOHUYECKUi pacTBOp — pacTBOp, HMMEIOUIMI MEHbBIIEE OCMOTHYECKOE JaBJICHHE II0
OTHOIICHHIO K JPYroMy, TO €CTh OOJIaJaronIfii MeEHBIIeH KOHIEHTpalueld BeIllecTBa, HE
NpOHMKAIOIIEro dYepe3 MemOpany. Ilpu morpyxeHun KIETKM B THUIOTOHHYECKHH pacTBOD,
MPOUCXOIUT OCMOTUYECKOE MPOHUKHOBEHHE BOBI BHYTPh KJIETKHU C Pa3BUTHEM €€ TMIIepTrUipaTaluu
— HaOyXaHMs C TOCIETYIONUM IATOTHU3OM.

68. M30TOHMYEeCKHEe pacTBOPHI — BOJHBIE PACTBOPHI, M30TOHUWYHBIE IUIa3Me KpoBu. [Ipocreiimmm
pPacTBOpPOM TaKOTO THUIIA SBJSIETCS TaK HA3bIBAEMBI (DU3MOIOTUYECKUI pacTBOp («(pu3pacTBop») —
BOJIHBIN pacTBop xsopuaa Hatpust (NaCl) ¢ maccosoit noneit w(NaCl)~ 0,9%. Ha3Banue 310 oueHb
YCIIOBHOE, TaK Kak «(U3pacTBOp» HE COJCPKUT MHOTHX BEIIECTB (B YaCTHOCTH, COJIEH Kaims),
HEOOXOAUMBIX JUIs (PU3HOJIOTHYECKOM NesTeTbHOCTH TKaHEH OpraHu3Ma.

69. M3oTOHNMYECKHE PAacTBOPHI TAKXKE HA3BIBAIOTCS «(DU3HONIOTHYECKHMMU». DTO Ha3BaHUE TOBOPHUT
0 TOM, YTO HX COCTaB M CBOMCTBAa OMM3KM K (U3UOJOTMUECKUM YCIOBUSAM opranuzMa. OHH
00eCTIeYnBaOT ONTHUMAIbHOE PABHOBECHE MEXAYy BOJOW M DJCKTPOIUTAMHU B KIIETKaX, YTO
HE00X0/IMMO U1 HOPMaJIbHOM pabOThl OpraHu3Ma.

70. ConeBple ciabUTENBHBIE MOTYT COAEPIKATh OJWH WM HECKOJIBKO M3 CIEAYIOMINX UHTPETUCHTOB:
TUAPOKCUJ MarHus, cynb(ar Maraus, uTpat Maraus, pocdat HaTpus U cynbdar HATpHUsL.

71. braromapst BEICOKOW KOHIIEHTPAIIMH COJH B IMOBS3KE, OHA CO3/IACT ONTHUMAJIbHBIC YCIIOBHS IS
pereHepalMi TKaHEH W CTUMYJIUpyeT OoOMEHHble mpouecchl. IIpy HaHeceHMM TUIEePTOHUYECKOM
COJICBOM TIOBSI3KM Ha paHy MPOMCXOIUT aKTUBAIUS KPOBOOOPAIIEHHUS M YCHIIEHHE OOMEHa BEIIECTB B
TKaHSAX. DTO CIIOCOOCTBYET YBEIWYECHHUIO NMOCTYIICHHUS KUCIOPO/a U MUTATENbHBIX BEIIECTB K MECTY
MOBPEXKACHUS, YTO CIIOCOOCTBYET OBICTPOMY 00pa30BaHHIO HOBBIX KJIETOK M TKaHEH.

72. BitoueHHsI IIUTOIUIa3Mbl — 3TO HE0Os3aTeIbHbIe KOMIIOHEHTHI KJIETKH, MOSBIISIOIIUECT U
MCUEe3aloNIfe B 3aBUCHMOCTH OT WHTCHCHBHOCTH M XapakTepa OOMeHa BEUIECTB B KIETKE H OT
YCIIOBU CYIIECTBOBAHMS OpraHu3Mma. BKiloYeHHs MMEIOT BUJ 3€peH, TJIBIOOK, Karelb, BaKyoJei,
TpaHyJ pPa3TUYHOW BeMWYMHBI M (GopMmbl. VX XuMHUeckas MpHpojga OYeHb pa3HooOpazHa. B
3aBHCUMOCTH OT (PYHKIIMOHAJIBHOTO Ha3HAUEHUS BKIIOYEHUSI OOBEAUHSIOT B TPYIIBI: TPOPHUUECKUE;
CEKPEeThI; MHKPETHI;, MUTMEHTHI; SKCKPETHI U JIp. CIICIUATbHbIC BKIIOYCHHUS (TEMOTIIO0NH)

73. OpraHeruibl MNPEACTaBISAIOT cO00M YacTW KIETKHM MHUKPOCKOINHMYECKHUX pPa3MepoB, KOTOPHIE
OTBEYAIOT 32 BHIITOJIHEHHUE OTIPEIEICHHON (DYHKIIMY BHYTPH KIETKH JIFOO0H CTETICHN CII0KHOCTH.
Oo6ee - 3To ogHOMeMOpaHHble opraHou sl oTnuus - JIIC (rpanyssipHas WK epoxoBaTas CUHTE3
Oenka), ['oJIbJKH - yITaKOBKa OpraHWYeCKUX MOJIEKYJI, 00pa30BaHKE MEPBUYHBIX JTH30COM.

74. K HemMeMOpaHHBIM OpraHeiiaM KJIETKH OTHOCSTCS HEHTPHOJIH, MUKPOTPYOOUKH, (DUIaMEHTHI,
pubocoMbl U nonrcomMbl. LlenTpuonu (centrioli), 00bI9HO UX JIBE (TUTIIIOCOMA), IPEACTABISIOT COOOM
MEJIKME TeJblla, OKPYXEHHbIE IUIOTHBIM Yy4YacTKOM LHUTOIIa3Mbl. OT KaXAOH  LEHTPUOIH
JTy4eo0pa3HO OTXOAT MUKPOTPYOOUKH, MOTyUYHBIIIHE Ha3BaHUE IEHTPOCHEPHI.

75. MUTOXOHAPUM — OpraHe/ulbl 3HEProodecrevyeHuss MeTa0OJMYECKUX IPOLECOB B KIETKE.
Pasmepst ux Bapsupytor ot 0,5 10 5-7 Mxm, konmmuectBo B KieTke coctaBisger oT 50 go 1000 u
Obonee. B ruanoriasmMe MHUTOXOHAPHHM — pacmpeneneHsl 00bYHO  1u(¢y3HO, OJHAKO B
CHEIMAIM3UPOBAHHBIX KIJIETKaX COCPEJOTOYEHBI B TEX Yy4yacTKax, I/Ie HMeeTcs HauOoJblas



noTpeOHOCTh B 3Hepruu. Hampumep, B MBIIIEUHBIX KJIETKAaX M CHMIUIACTaX OOJbIIME KOJIWYECTBA
MHUTOXOH/IPHA COCPEOTOYEHBI BJOJb pabouuX »3JIEMEHTOB — COKpaTHTENbHbIX ¢Guopmwui. B
KJIeTKaX, (QyHKIMM KOTOPBIX COMNPSKEHbI C 0CO00 BBICOKMMM 3HEprosaTpaTaMy, MUTOXOHIPUHU
00pa3ylOT MHOKECTBEHHbIE KOHTAKTbl, OOBEIUHSSCH B CETh, WM KIAacTepbl (KapIAMOMHOIMTHI U
CUMILIACThI CKEJIETHOM MBIIIEUHON TKAHH).

76. Ctpoenue minactua: 1 — HapyxHast MeMOpaHa; 2 — BHYTpEHHss MeMOpaHa; 3 — cTtpoma; 4

— TUJIAKOUJ;, 5 — rpaHa; 6 — JaMeIlibl; 7 — 3€pHa KpaxMalia; 8 — JunuaHble Karu. [hnactuasl
XapaKTepHbl TOJBKO JJISl PACTUTENBHBIX KJIETOK. Pa3nnuaroT TpU OCHOBHBIX THMA IUIACTUA:
JIEUKOIUIACThl — OECIBETHBIE IJIACTUABI B KJIIETKAX HEOKPAIIEHHBIX YaCTe PacTeHUH, XpOMOILIACTHI
— OKpAIICHHBIE TUIACTHIBI OOBIYHO KENTOr0, KPAaCHOTO M OPAHXKEBOT'O I[BETOB, XJIOPOIIACTHI —
3€JICHBIC TUIACTUBI.

77. ®ynkuusa xjoporactoB: (orocuHTe3. DyHKIMS JEHKOIUIACTOB: CHHTE3, HAKOIJICHHE |
XPaHEHHUE 3allaCHBIX NHTATENbHBIX BemecTB. MDyHKIUSA XPOMOILIACTOB: OKpAIMBAHUE LBETOB U
IUIOJIOB U TEM CAMbIM MPUBJICUEHUE ONBUIMTENECH U pacpoCTpaHUTENEH CEMSIH.

78. DHponnazmaruyeckas cetb (OP) sBnsercs BaXHEWNIMM syelika opraHeluia, IPEeUMYIIECTBEHHO
BCTPEUAIOLIAsICs B 9YKapUOTUUYECKUX KJIETKAX, U SBJSETCS HEOTHEMIIEMOM YacThi0 MHOTOUHCIEHHBIX
KJIETOYHBIX IPOLECCOB. DJTO KpyHHeWlas MeMOpaHOCBs3aHHAs OpraHeiula, MPOUCXOAsIIas U3
saepHoi 000m0uku KieTkn. OcHOBHBIE (yHKIMM DP BKIouyaroT cuHTe3 Oeika, MOau(HKAIHIO,
CUHTE3 JIMIIMJIOB M PETYJSLUI0 KaIbLUsA. TOMEOCTa3a M CEKpelus. JTa OpraHesula OTINYaeTCs
OOIIMPHOH CEThI0 MEMOPAHHBIX TPYOOUYEK U JIMCTOB, KOTOPBIE SBISIOTCS HEOTHEMIIEMON YacThIO €€
GbyHKIHIH.

79. Pubocoma — 93TO KJETOYHAs CTPYKTYpa, KOTopas coOHpaer O€lIKHM MyTeM COSAMHEHUS
AMUHOKHCIJIOT Ha OCHOBE TeHeTH4YecKuX nHCTpykuuid napopmannonnoit PHK (MPHK).

80. Ammapar Tlonpmxu - ogHOMeMOpaHHAas, MHUKPOCKOIHMYECKAas OpraHeiia JYKapHOTHUECKOU
KJIETKHM, KOTOpas IpeJHa3HaueHa JJIs 3aBepIICHUs IMPOLECCOB CHUHTE3a KJIETKHM U o0OecreyuBaer
BBIBOJT 00pa30BaBIINXCS BEIIECTB.

81. B HEeKOTOphIX clyyasiX CTpOE€HHE KOMIuIeKca [OJbJKM CBA3aHO C 3E€pHUCTO-CETYATOM
CTpYKTypoil. Pacronaratorcst Takue BapuaHThl HEITOCPEACTBEHHO Yy Apa U UMEIOT BUJ] KOJIAUKa.

82. JInzocombl (WIM3UCY» — pacCILEIUIEHUE, «COMa» — TeJl0) — 3TO OPraHelUIbl SYKapHOTHUECKUX
kietok. Ilo crpoeHuio mpencTaBisitOT cO00N MeMOpaHHbIE MEIIOYKH (BU3HMKYJbI, ITY3bIPbKH),
coJiepKallie MHOXECTBO (PEpMEHTOB, pACIIEIUIAIONMX CJIO0XKHbIE OpraHMYecKHe BeleCTBA.
OcHOBHBIMU (YHKIUSIMU JIN30COM SIBJISIIOTCSI KJIIETOUHOE MHUIIEBApPEHUE, YHUUTOKEHHE HEHYKHBIX
KJIETKE OPraHOU0B, CaMOpa3pyLICHUE KJIETKH, CEKPELMsI BEILIECTB 3a IIPEEIIbI KIETKH.

83. OHM TpUHHMAIOT yYacTHE B TIEpPEBApUBAHUU IUIIM, IOJYYEHHOH C TIOMOIIbIO (arocom,
U3BECTHBIX KaK MEXKJIETOUHOE TepeBapuBaHue. JIN30cOMbI BEHICBOOOXK/IAIOT CBOU (PEPMEHTHI HAPYXKY
MOCPEACTBOM 3K30LIMTO3a [UIsl OCYIIECTBICHHS BHEKJIETOYHOrO NepeBapuBaHus. JIM30COMBI
paspylIaroT MPENSATCTBYIOIIME CTPYKTYpbl. Pacliermisisi KJI€TOYHbIE KOMIIOHEHTBI, JIM30COMBI
MOMOTaloT mepepadaTbiBaTh MUTATENIbHbIE BEIIeCTBA M OMOMOJIEKYJIBl OOpaTHO B KIETKY. OTOT
nporecc mnepepaboTKM HMMEeT pelIaloliee 3HAYeHHE JJIs COXPAaHEHHWsl SHEPrud M CUHTE3a
HEOoOXOIUMBIX MOJIEKYI. B criepmarozonaax Ju30coMbl o0ecreunBaroT GepMeHThl ISl pa3pyLICHUS
orpaHuYMBaroOlIel MeMmOpaHbl sHIEKIeTOK. JIM30COMBI pa3pylIaloT MOTJIOIIEHHBI MaTepuail,
MoMorasi OpraHu3My 3allMIIaThCs OT MHGEeKUud. ['paHynbl JEHKOUUTOB IMONYYalOT W3 JIU30COM.
JIn30COMBI BBI3BIBAIOT PA3pyLICHUE CTAPEIOIUX U MEPTBBIX KIIETOK.

84. Kietounblii 1meHTp (LIEHTpOCOMa) — 3TO HEMEMOpaHHas OpraHeyia B KJIETKax JYKapHoT.
LlenTpocoma (KJIETOYHBIM IIEHTP) BBINOJHIET BaKHeWIINMe (YHKUUU B KIETKe: Y MPOCTeHIINX
OpraHu3MOB (OPMHUPYET OPraHOU[IbI, KOTOPBIE MPEIOCTABISIOT BO3MOXHOCTh MEPEABUTATHCSA IO
BOJHOM cpefie. DTH OPraHOM/Ibl HA3bIBAKOTCS JKTYTHUKaMH. Y JYKapUOTHUYECKHX KJIETOK OTBEYAeT 3a
00pa30BaHUE PECHUYEK, KOTOPBIE JENal0T BO3MOXKHOM KOXKHYIO PELENIHI0 — TO €CTh BOCIPUSTHE
BHEIIHUX Pa3Apa)xKUTesell KOKHBIMU MOKpoBaMH. MrpaeT BaXXHYIO pojib B MUTOTUYECKOM JI€JICHUH
KJIETOK 3a CYeT TOro, 4To (pOpMUPYET HUTHU BEpPETEHA U CIIOCOOCTBYET PAaBHOMY paclpelleleHUI0
unpopmanuu JIHK mexny mouepHuMH KieTkamu. OpraHesuibl, COCTABISIOUINE IIEHTPOCOMBI, TO
€CTb LEHTPHOJIM, YYacCTBYIOT B OOpa30BaHMM MHUKPOTPYOOuUE€K, KOTOpBIE SBIIAIOTCA Ba)KHBIMU
3JIEMEHTaMH OIOPHO-COKPATUTENBHOTO amnmnapara. KileTouHbIi HeHTp U ero 0COOEHHOCTH BaXKHBI IS
MEIMIVHBI: TaK, YBEJIUYECHHE KOJIMYECTBA LEHTPOCOM B KIETKE CBHIECTCIBCTBYIOT O HAaJIU4UU
3JIOKQYE€CTBEHHOU OIyXOJIH.

85. Snpo aromMa COCTOUT U3 JIByX TUIIOB YACTHII, ITOJIOKUTEIBLHO 3apsSyKEHHBIX YaCTUL, HA3bIBAEMBIX



MPOTOHAMHU, U HEUTPAJIBHO 3apsKEHHBIX YACTHI, HA3bIBAEMbIX HEUTpOHAMU. [IpOTOHBI + HEUTPOHBI
B aTOME MPEJACTABIISIOT AP0 aroma. SApo aroma npeacrasieHo uepe3 ZXA, rae X - sapo atoma, Z -
aTOMHBIM HOMEpP U A - MaccoBOE YHCIIO.

86. XpomaTnH — 3TO Macca T€HETHYECKOTo BemiecTBa, cocrosimas u3 JIHK u OenkoB, KoTOphIe
KOHJCHCUPYIOTCS € OCIEAYIOLUUM 00pa30BaHUEM XPOMOCOM B MPOIIECCE JEICHUS KIETOK DYKapHOT.
87. Slnpo - ueHTpanbHas OpraHeiUia KICTOK 3YKApHOTHYECKUX OpPTaHW3MOB, OCHOBHAs (DYHKIUS
KOTOpPOr0 XpaHEHHUe, Mepefada U peaian3anusi HacleACTBeHHOW MH(GOpMaIuu, TaKkKe KOHTPOIUPYET
caMm Tpolecc JesieHue KieTku. HemanoBakHo#l pyHKIMEH SBIsSETCS peryaIupoBaHue BCEX MPOIECCOB
JKU3HEJEATEIIbHOCTH KIIETKH, a TaKKe OHO IpUHHMMaeT ydyactue B oOpazoBanuu PHK u pubocowm,
NOCJEeTHUE CHHTE3UPYIOT HEOOX0AUMBIE OCIKHU KIICTKH.

88. Knerounoe sa1po uMMeeT BakKHEMWIEe 3HAYEHHE B JKU3HENEATEIbHOCTH KIETKH, MOCKOJIbKY
CIIY’)KUT XpaHWJIMILEM HAcJeICTBEHHON MH(OpMaIu, cojepxaiieiics B XxpoMocomax. Sapo ects B
000 JYKapUOTHYECKOW KIIeTKe. SIpo orpaHWYeHO SACpHOW OOOJIOUKOH, OTACISIONIEH ero
COJIep’)KUMOe (KapuoIuia3mMy) oT IuToruia3Mbl. O00I0YKa COCTOUT M3 JABYX MEMOpaH, pa3/IelIeHHBIX
npoMexyTkoM. O0e OHU MPOHM3aHBl MHOTOYHMCIEHHBIMU TIOpaMH, Oyiarogaps KOTOPBIM BO3MOXKEH
OoOMEH BeIlleCTBaMU MEXKIYy SAPOM W LMUTOIUIa3MOW. B sanpe kineTku y OONBIIMHCTBA 3yKapuoT
Haxomutcst oT 1 nmo 7 simpeiek. C HUMH cBsa3aHbl mporecchl cuHTe3a PHK u TPHK.

89. Xpomocoma oOpasyercsi W3 €IUHCTBEHHOW M 4Ype3BblYaiiHO mHHOW Mojekynsl JIHK,
KOTOpasi COAEPXKUT TpyIIy MHOxecTBa reHoB. Kommiekc OenkoB, cBszanHbix ¢ JIHK, obpasyer
XpOMaTHH. XpOMaTUH — HYKJIEONPOTEU], COCTABIIAIOIIUNA OCHOBY XpPOMOCOM, HAaXOJIUTCS BHYTPHU
A]ipa KJIETOK 3YKapUOT U BXOJUT B COCTAB HYKJIEOH1a Y MPOKapuoT. IMEHHO B cocTaBe XpoMaTuHa
NPOMCXOIUT pean3alys TeHeTHUeCKoW MH(OpMaIuy, a Takke perumkanus u pernapanus JHK.

90. CymiecTByeT 4YeThblpe OCHOBHBIX THIIA XPOMOCOM: METAlIEHTPHUYECKHE, CyOMeETalleHTPUYECKHE,
AKpOLICHTPUUECKHE U TEJIOLEHTpUYECKUE. XPOMOCOMBI HaXOAATCS B siipe OOJIBIIMHCTBA KHUBBIX
kieTok U cocrosT u3 [JJHK, koTopas maoTHO CKpydeHa B HUTEBUAHBIE CTPYKTYpHL. [lononHuTensHbIe
OeNnKOBbIE CTPYKTYpbI, Ha3blBaéMble THCTOHamH, nojanepxkuBaoT wmojaekyny JHK Bayrpu
XPOMOCOMBI.

91. KaprioTunn — COBOKYITHOCTh TPH3HAKOB (YUCIIO, pa3Mepbl, Gopma W T. J.) MOJHOTO Habopa
XpOMOCOM, TpHUCYyIIas KJIEeTKaM JaHHOTO OMOJIOTMYECKOro BHJa (BUAOBOM KapHOTHII), JaHHOTO
opranusMa (MHIUBUAYaIbHBIA KAPUOTHUI) WU JIMHUY (KJIOHA) KJIETOK.

92. AyrocoMa - 3TO OJIHA Mapa XpOMOCOM, ayTOCOMBI HaXOZATCS MOYTH BO BCEX KJIETKAaX HAIero
Tena. Y uenoBeka 22 mapbl ayTOCOM M OfHA Mapa MojoBbIX xpoMocoM (XX wi XY). AyTOCOMBI
IPOHYMEpPOBAaHbI B COOTBETCTBUM ¢ UX pa3Mepamu. Camas Oojblnas ayrocoma - xpomocoma | -
comepxut npuMmepHo 2800 reHOB; camas MaJeHbKas ayTrocomMa - XpoMmocoMa 22 - COJEpPXKHT
npuMepHO 750 reHoB.

93. rerepocoMaMu Ha3BIBAIOT TApy XPOMOCOM, IO KOTOPOH Pa3HOIOJBIE OPTaHU3MBI OTIMYAIOTCS
JpYT OT JIpyra. ayTOCOMBI- XpOMOCOMBI, OJJMHAKOBBIE JJIs Pa3AeIbHOMOIBIX OPraHU3MOB

94. TummongHBIN HAOOp XPOMOCOM — 3TO COBOKYITHOCTh XPOMOCOM, CBOHCTBEHHBIX COMAaTHYECKAM
KJIETKaM, B KOTOPOH MOMapHO NMPHUCYTCTBYIOT BCE XapaKTEpHbIE JJIs JTAHHOTO OMOJIOrMYECKOro BHIA
XpoMocoMbl. B numimougHOM Habope XpoMOCOM BCE XpPOMOCOMBI ~ UMEIOT JIBOMHHUKOB,
HYKJIEOIIPOTEUIHBIE CTPYKTYPBI PACIIONIOKEHBI TIOTIAPHO.

95. TarutonHBEI HAOOP XPOMOCOM COBOKYITHOCTH XPOMOCOM, MPHUCYIIas 3pesIo IMOJIOBOM KIIETKE,
B KOTOPOH M3 KaXIOW Mapbl XapaKTEPHBIX S JaHHOTO OHOJOIMYECKOro BHAA XPOMOCOM
IIPUCYTCTBYET TOJBKO OJIHA; y 4enoBeka I'. H. X. mpeacTaBieH 22 ayTOCOMaMHM M OJTHOM ITOJIOBOM
XPOMOCOMOH.

Tema 1.4

96. ACCUMMIJIALIA —rtakas nepepaboTKa MONajaloUINX U3BHE B PACTUTEIbHBIN WM SKUBOTHBIN
OpraHu3M BELIECTB, B pe3yjJbTaTe€ K pON IOCIEIHUE CTAHOBATCS COCTAaBHOW YaCThIO KIIETOK
opranm3Ma. A. OEIKOB C XMM. CTOPOHBI HaHOOJIee 3aralouHas CTaaus

97. luccuMuisiiist — 3TO MPOILECC PAa3lOXKEHUS CIOXKHBIX OPraHUYEeCKHMX BELIECTB C
MOJIy4eHHUEM 3HEpruu. Jrta (Gu3uojoruyeckas GpyHKIUsS SBISETCS HEOTHEMJIEMON YacThbl0 OOMeEHa
BEILECTB y BCEX JKMBBIX OPraHU3MOB. Bo Bpems ITMCCUMWISILIMM, OPTaHU3MbI PEBPAILAIOT CIOKHBIE
MOJIEKYJIbI B 00JIee MPOCThIE U YAOOHBIE 11l UCTIOIb30BAaHUS SHEPTHH (POPMBI.

98. Dramnbl Y3HEPreTUYECKOro 0OMeHa:

1. [ToArOTOBUTENBHBIN - MPOUCXOMUT B IUTOIIa3Me kietok. [lox aeiictBuem ¢GepMEeHTOB
MoJIMcaxapuabl pacuIeIIAIOTCS Ha MOHOCaXapuabl (T1I0K03a, GpyKTo3a U Ap.), )KUPHI PACHICTUIAIOTCS



N0 TJMLEpUHA M JKUPHBIX KHUCJIOT, OEIKHW - 10 AMHUHOKHCIOT, HYKJIEHHOBBIE KHUCIOTHI [0
HYKJICOTH10B. [Ipu 3TOM BbIIENseTcss HEOObIIOE KOJIMYECTBO DHEPTUHU, KOTOPOE PacCerBaeTCsl B
BUJIE TEILIA.

2. Beckucnopoanblii  (aHadpoOHOE JbIXaHHE WM TJIMKOJIW3) — MHOTOCTYNEHYATOe
pacuienjeHue IUIIOKo3bl 0e3 ydactus kuciopoaa. Ero HaswiBatoT OpokeHueM. B wbimmax B
pesyibTare aHa’poOHOTO JBIXaHUS MOJIEKYJIa TJIOKO3bl pacmagaeTcs Ha JBE MOJICKYIIBI
nupouHorpaaHon kuciaotel (C3H403), koTopbie 3aTeM BOCCTAHABIMBAIOTCS B MOJIOYHYIO KUCIIOTY
(C3H603). B peakuusix pacuienieHus IIII0KO3bI y4acTBYIOT ¢ochopras kucinora u AJ[D.

99. OcHOBHOE OTIMYME MEXAY JbIXaHHEM M OpOXKEHHMEM 3aKII0YaeTcsl B MX LENAX U Ipoleccax.
Jpixanue — 370 (HU3NOIOTHYECKUH MPOIECcC, KOTOPBIA 00eCIIeYnBaCT KU3HEHHO BAXKHBIE (DYHKIHH
OpraHu3Ma, Takue Kak IIOCTYIUIEHHWE U yAaJeHHe razoB. bpoxeHue, ¢ JIpyroil CTOpPOHBI, SBISETCS
IPOIIECCOM PA3JIOKEHHUS OPraHMYECKUX BEIIECTB MOJ BO3JCHCTBUEM MHUKPOOPIaHU3MOB WIIU
JPOXKEH, IPU KOTOPOM 00pa3yeTcsi SHeprysl B BUJIE aJIKOTOJIs MJIU rasa.

100. /IByMs1 OCHOBHBIMU (DYHKIMSIMA MUTOXOHIPHUH SBISIOTCS KJIIETOYHOE JABIXaHUE M TPOU3BOJCTBO
SHEpruu. DTH JIB€ OCOOEHHOCTH SIBJIAIOTCS OCHOBHOM NPUYMHON, IOYEMY BaM HY)KHO JblIIaTh U
ecTb. Bammm MUTOXOHAPHAM TpeOyeTcs Kak KUCIOpPOJl U3 BO3AyXa, TaK M TIIOK03a U KUP U3 MHUIIU
Ui BbIpaboTku 3Hepruu B popme ATO. [TomuMo npou3BOACTBa SHEPTUU U KJIETOYHOT'O JbIXaHUS,
MUTOXOH/IPHH WTPAIOT POJIb B APYrHX (YHKIHSIX, BKIOYAas TOMEOCTa3 KaJbIUs, POCT KIETOK,
JiefieHre KJIEeTOK U rudens kinerok. OHM y4acTBYIOT B MOJEPKaHUU (DYHKIIMM HEPBHOM CHCTEMBI,
B BBIPA0OTKE TeEIUIa, SIBJISIOTCS OCHOBHBIM KICTOYHBIM OPTaHOM Ul METa0ONHYECKHX (YHKIHMH B
nukie Kpebca u apyrux apixatenbHbix nukiaax. OHU HAXOASITCS B CHHTE3¢ OMOMOJICKYIL.

101.T'naBHOE MPEUMYIIECTBO JbIXaHUS COCTOMT B TOM, YTO SHEPIUs OKHUCISEMOrO BELIECTBA -
cyOcTtpara, Ha KOTOPOM MHUKPOOPIaHWU3M pAaCTeT, HCIONb3yeTcs Hambosee monHo. [loatomy B
npoliecce JbIXxaHus nepepadaTbiBaeTCs ropa3zo MEHblIe cyOcTpara /sl OJyYeHHsl ONPelelIEeHHOTO
KOJIMYECTBA SHEPTUH, YEM, HAIPHUMED, TPH OPOIKEHHSIX.

102. ABroTpopHass accuMmisiiusg — 3TO GopMa aCCUMHIISALMM, IPU KOTOPOH M3 HEOPraHMYECKHX
BEIIIECTB CTPOSTCS OPraHMYECKUE BEIIECTBA OpraHu3Ma. JIpyras (opMa acCUMIIALUY, TIPU KOTOPOMH
OpraHWYeCKHEe BEIIECTBA, CO3JAHHBIE OPraHU3MOM, CTPOSTCS M3 OPraHWYECKHX BEIIECTB —
rerepoTpodHas.

103. I'ereporpoduas accummisiuss — OAMH M3 Haubojiee BaXKHBIX IPOIIECCOB,
o0ecreunBalOIUX BbBDKMBAHUE W Ppa3BUTHE MHOTMX opraHu3MoB. OHa SBJISIETCS OCHOBHBIM
CIOCOOOM TIONYYeHHS HHEPrMH W HEOOXOMUMBIX IUTATEIbHBIX BEIIeCTB. B oTimyme ot
aBTOTPO(HONH  ACCUMWJISILIUY, IPU KOTOPOW OpPraHMU3Mbl CIIOCOOHBI CHHTE3MPOBATH OPraHUYECKHUE
BEIIIECTBA M3 HEOPTaHMUECKUX BEIECTB, TeTePOTPO(HBIC OPraHU3MBI ITOYyYal0T SHEPTUI0 U
UTaTeNbHbIE BEILIECTBA U3  OpraHUYeCcKHX BEILECTB  JIPYTUX OPTraHU3MOB.

104. ®orocuHTe3 — TpoIlecc, NpU KOTOPOM B KIETKaX, COJEPXKAIUX XJIOPOPHIUL, TOJ
JIeiCTBUEM »JHEPruM CBeTa O00pa3yloTcs OpraHMYecKkue BellecTBa U3 HeopraHuyeckux. [lpu
dboTocuHTE3€e pacTeHUE MOIJIOMIAET YIIIEKUCIIbII ra3 U BOAY, CAHTE3UPYET OpraHudYecKe BellecTBa U
BBIJIEJIIET KUCIIOPO/I, KaK IOOOYHBIN MPOAYKT POTOCHHTE3A.

105.CrokHprii  mporiecc  (OTOCHHTE3a COCTOMT M3 IBYX (pa3: cBeTOBOM H TeMHOBOW. Kak
MOHSATHO M3 HAa3BaHUs, CBETOBas (CBeTO3aBHcHMasi) (a3za MPOUCXOAUT C Yy4acTHEM KBAHTOB CBETA.
Hazpanue TemHOBasi ¢aza BOBCe HE O3HAUYAET, YTO MPOLIECC MPOUCXOTUT B TeMHOTe. bonee TouHoe
oTpeielIeHne — CBETOHE3aBUCUMas.

106. CmnocoOHBI K (POTOCHHTE3Y B OCHOBHOM, 3elieHble pacTeHus. Ho KpoMe HUX TakKe CIIOCOOHBI
U JIpyrue opraHu3msbl, Hampumep bakrtepun - nmanoOakTepuu, 3eieHble OaKkTepuu, MypIypHbIE
OaxTepun. DTH OakTepuu NPOU3BOAAT (DOTOCHHTE3 C ydacTHEM MHUrMeTa 0akTepuoxiopodua.
107.Ponp oTocuHTE3a B KU3HU 3€MIIM 3aKIIOYAETCS B €ro CIIOCOOHOCTH 3aXBaThIBaTh DHEPTHUIO
U3 OKpYXarollell cpeibl U IpeBpalaTh €€ B MUTATEIbHbIC BEIIECTBA. 3aT€M PACTEHUS UCIOJIb3YIOT
3THU BEIIECTBa U1 POCTA, PAa3MHOXKEHHS W OOeCleYeHUs: CBOEH jKu3HeaesaTelbHOCTH. POTOCHHTE3
uMeeT OONbIIOEe 3HA4YeHHWE A DKOCUCTEM Ha 3emile, Tak Kak 0e3 ero HaJluyus BO3MOXKHBI
HEBO3BpATHBIC M3MEHEHUS B IPUPOJIE.

108. XemocuHTE€3 — 3TO TIpollecC, MPH KOTOPOM HEKOTOPHIE OpPraHU3Mbl, OOBIYHO OaKTEpHH,
UCTIOJB3YIOT XMMUYECKYI0 AHEPTHUI0 BMECTO COJHEYHOrO CBeTa JUIS TOJIyYEHHs] OPraHHYeCKuX
COEIMHEHUHN M3 HEOpPraHMYeCKUX BEUIeCTB. B 3TOM mporiecce 3Heprusi mosydaercss B pe3ysbTaTe
OKHCIICHHSI HEOPTaHMYECKUX MOJIEKYJl, TAKMX KaK CEpOBOJOPOJ WJIM METaH, U HCIIOJb3YeTCs IS
IPOM3BOJICTBA OPraHUYECKUX MOJIEKYJ, TAKUX KaK caxapa, aMMHOKUCIIOTHI U JIMITUBI.



109.Camoe r1yaBHOE€  OTIMYME XEMOCHHTE3a OT  (OTOCHHTE3a  SBIAETCS  OTCYTCTBHE
HeoOxonumocTd B cBete DoTOoCHHTE3 He ocymiecTBisieTcs Oe3 cBera. JlaHHBI TUN TUTaHUA
MIPOCUXOAUT TOJIBKO Ha CBETY XEMOCHHTE3 ITPOUCXOAMT 3a CUET MOIJIOIICHUS SHEPTUH, a HE CBETA.
110.1 ¢doTocuHTE3, M XEMOCHHTE3 MpPEACTABISAIOT COOOH cample 0a30Bble, OCHOBHBIE
IIPOLIECCHI, KOTOPBIE MPOTEKAIOT B KUBBIX OpraHu3Max. IMEHHO OHU MPEIOCTABISIOT BO3MOXHOCTh
OpraHu30BaTh HEOOXOJUMBIC HWCTOYHHUKH JKU3HEHCATENBHOCTH JUISI OpPraHW3MOB, KOTOpbIE
OTHOCSITCS. K aBTOTPO(MHBIM (T.e. pAacTUTENbHBIE OpPraHU3Mbl M HEKOTOpble OakTepun). Takue
OpraHu3Mbl U pabOTalOT B KayeCTBE OCHOBHOTO HMCTOYHUKA IHILIH, SBISSACH HEMOCPEACTBEHHOMN
HAYaJIbHOM TOUYKOW MUIIEBON MUPAMUIBL, AJI APYTUX OPTaHU3MOB: FeTepoTpodoOB U canpoTpodoB.
111.B onpenenenun CTpyKTypbl cuHTesupyemoro Oenka /IHK wurpaer pemaromryto ponb. UMeHHO
B JIHK conepkutcs mHdopmaiys o MepBUYHON CTPYKType MoJiekyiabl. CTpykTypa Oellka — 3TO
ONpeACNEHHBIA TMOPSIOK HYKJIEOTHIOB B MOJIEKYJaX HYKJIEMHOBBIX KHCIOT. VIMEHHO mHOpsIoK
BBEJICHMS 33Ja€T aMHUHOKHCIIOTHBIX OCTaTKOB B IIOJMIIENITUJIHYK LENb B XOJE€ €€ CHUHTEe3a.
HccnenoBanusi HarJIsIIHO JEMOHCTPUPYIOT, YTO KaXK[ash U3 aMUHOKHUCIOT B MOJMIENTUIHOW LENH
KOJMPYETCA MOCIEI0BATEIbHOCTHIO.

112.3T10 MHOTOCTAAMHHBIA TPOIECC CHHTE3a M CO3PEBaHUs OCJIKOB, MPOTEKAIOMIMA B IKHBBIX
opranu3max. B Ouocunrese Oesika BBIIENAIOT JIBa OCHOBHBIX dTana: CUHTE3 MOJIUIENTUIHON [EeNu U3
AMHHOKHUCIIOT, TpOHCXoAsamuid Ha pubocomax c¢ ydactuem wmoaekyn MPHK wu TPHK, wu
MOCTTPaHCIALMOHHBIE MOoAudUKauu noiaunentuaHoi nenu. [Iponecc Guocunresa Genka TpeOyer
3HAUUTENbHBIX 3aTPaT SHEPIUU.

113.0OcHOBHOE MeECTO, TJ€ TPOHUCXOJMT CHHTe3 Oenka, - 3To pubocoma, KIETOYHAS
OpraHeIia, COCTOSIIAasl U3 IBYX CyObeqUHMII. TaKuX CTPYKTYp B KJIETKE OIPOMHOE KOJHYECTBO, H
OHM B OCHOBHOM pACIIOJIOKEHbI Ha MeMmOpaHaxX IIEepOXOBaTOil 3HIoMIa3Matuyeckoil ceru. Cam
OMOCHHTE3 POUCXOANT TaK: 00pa3oBaHHAA B sApe KIeTKH nHpopmannonnas PHK BbIXomuT ckBo3b
HYKJICapHbI€ TIOPHI B LIUTOIIA3MY M BCTpEUYaeTcs ¢ pubOCOMOii.

114.benku CUHTE3UPYIOT BCE KIETKH, KpoMme OesbsnepHbiXx. CTpykTypa Oenka ompenensercs
sanepHoit JIHK. Mudopmarus o nmocienoBaTeTbHOCTH aMUHOKHCIIOT B OJIHOM MOJMIENTHIHON Lenu
Haxonutcs B yudactke JIHK, xortopwiii nHaseBaercs ren. B JIHK 3amoxena wndopmarnus o
nepBuyHOil cTpykrype Oenka. Kox JIHK enun nns Bcex opranusmoB. Kaxoil amuHOKHCIOTE
COOTBETCTBYET TpU HYKJIEOTHJA, OOpa3yrolMX TPUIUIET, WJIM KOJOH. Takoe KOAMpOBaHHE
U30BITOYHO: BO3MOXKHBI 64 KOMOMHALMU TPUIUIETOB, TOIJa KakK AaMHMHOKUCIOT Toibko 20.
Cy1iecTBYIOT TakXKe YHpaBISOLIUE TPUILIEThI, HAIpUMeEp, 0003HAYaIOIe Hayallo U KOHELl T'eHa.
115.Mudopmanust o crpoeHun Oenka mnepenaercs B LUTOIUIa3My ocoObiMu Mojekyiamu PHK,
KoTopele HaszbiBatoTcsi uMHGpopManmonHbiMu (MPHK) . Mudopmammonnas PHK nepenocutcs B
LIUTOIUIa3My, TJ€ C IOMOIIBIO CIEHATbHBIX OPraHOUIOB - pUOOCOM MJET cuHTe3 Oenka. MIMeHHO
uHpopmannonHass PHK, xoropas crpoutcss komruieMentapHo onHoit u3 Hurted JIHK, ompenenser
HOPSI0K PACHOJIOKEHNUS aMUHOKHUCIIOT B OETKOBBIX MOJIEKYJIaX.

116. ®yHKumel SBISIETCS TPAHCTIOPTHPOBKA aMHUHOKHCIOT K MecTy cuHTe3a Oenka. TPHK Ttaxke
IIPUHUMAIOT HETIOCPEICTBEHHOE YYaCTHE B HAPALIUBAaHUU NOJUNENTHIHON LENH, IPUCOECTUHSACH —
OyIy4un B KOMIUIEKCE C aMHHOKHCIOTOH — K komoHy MPHK m obGecneunBass HeoOXomumyro st
00pa30BaHMs HOBOW NENTUAHOMN CBA3HM KOH(OPMAIINIO KOMILJIEKCa.

117.buocunte3 Oenka cocToMT u3 2 drtanoB: Tpanckpuniuu u Tpanciosuuun 1)B  sape
TpaHCKpHOUpyeTcs 3amm@poBaHHas reHeTrueckas uHdopmarus o ogHom 6enke ¢ JJHK na u-PHK
2)Tpancnsuuss HaunHaercsi ¢ pacrnonoxenus u-PHK na pubocome 3)K komonam u-PHK Oynyt
noncoenuuatbes aHtukogoHbl T-PHK. 4)1-PHK mpunocur AK u mepersruBaer Ha ce0si paHee
CHUHTE3UMPOBAHHYIO 1IeHb Oenka, ocBoOoxkaas mpenpinymyto T-PHK. 5) Ceoboanas T-PHK, yxoas
u3 paboueil 30HBI pUOOCOMBI, MEpeJBUHET Ha oAWH TpuruieT nenb u-PHK.

6)CunTe3 OenKa 3aKOHUYUTCS TOT/1a, KOT/1a B pab0uyr0 30HY 3aiAyT CTOM-KOIOHBI.

118.Ten - »smeMeHTapHas €AWHUIIA HACJIEACTBEHHOCTH, HAMMEHBIIUNA HEJICTUMBIA 3JIEMEHT
HACJIECTBEHHOIO0 MaTepuana, KOTOPbIH MOXET OBbITh MepelaH OT pOoauTeNeld MOTOMCTBY Kak
IIEJIOE U KOTOPBIH OnpenenseT NpU3Haky, CBOMCTBA WK (PU3NOJIOTHUECKYIO (PYHKIIUIO OpraHu3Ma.
119.T'eneTnvecknii KO — OTO CHUCTEMa 3alUCH TEHETHYECKOW WHQOpMAlUU O TOPSIKE
pAacIoNo’KEeHUsI aMUHOKHUCIIOT B Oelkax B BHJAE IMOCIeNoBaTeldbHOCTH HykieotunoB B JIHK wnmm
PHK. Kaxnas amuHOKucH0Ta Oenka 3akoauposana B JIHK TtpumieTrom — Tpems pacmnosnokeHHBIMU
nozpsA HykjieoTuaamu. KaxaoMy TpUILIETY HYKJIEOTHAOB COOTBETCTBYET OJIHA aMHUHOKHUCIIOTA B
MOJIEKYJIe OeKa.



120. «Tpanckpunmuss — mnponecc cuHtresa PHK ¢ wucnmonszoBanmem JIHK B kadectBe
MaTPHUIIBI, POUCXOISAIINA BO BCEX KUBBIX KIIETKAX.

121. Tpancmsiiuss — QuHanbHasA CTaAus CHHTE3a puOOCOMON OelKa M3 aMUHOKHCIOT Ha MaTpHIIE
uHpopMannoHHoi (wm marpuyHoi) PHK.

122.Coopka OenKOBBIX MOJICKYJ MPOUCXOauT B pubocomax. [Ipm atom omna MPHK cBsizbiBaeTcs
C HECKONbKMMH puOocomMaMu, oO0pa3ys CIOXHYIO CTPYKTypy - moiaucomy. Ha mommcome
OJIHOBPEMEHHO HJET CHHTE3 MHOTUX MOJIEKYJI OJHOro Oenka. AMHHOKHCIOTHI, U3 KOTOPBIX
CUHTE3UPYIOTCS OCITKOBBIE MOJIEKYJIBI, JOCTABISIOTCS K prbocomam mosnekynamu TPHK.

Tema 1.5

123.KieTo4yHbIil UK — 3TO MEPHOJ] CYLIECTBOBAHUS KJIETKM C MOMEHTa e€ 0Opa3oBaHUS MyTEM
JIEJICHUS MAaTEPUHCKON KJIETKHU 10 COOCTBEHHOTO JIEJICHUS WIIH THOETH.

125.- nepuon mexnay neneHusiMu kiaeTku. CoctouT w3 3 -x mepuonoB: G1-mOCTMHUTOTHYECKUN
(mpecuHTEeTHYECKHH); S-cHHTETHYECKUI; O2-TIPEeMUTOTHYECKHH (MmocTcuHTeTHYecKnid ); GO-niepuo.
126. nTepdaza — nepuo1 KIE€TOUHOIo LKA, pa3aeneHubiid Ha G1-,Go-, S- u G2-da3el. Bo Bpems
uHTepda3pl UAET NOArOTOBKA K JEJICHHUIO: pacTET, yJABaMBaeT KOJIMYECTBO LIUTOIIIA3MBI,
KJIETOYHBIX OenKoB U opranest. B S -daze npoucxoaut ynsoenue JJHK u nenrpocom.

127. amuTO3; MHTO3; MEWO3

128. MuUTO3 MPOUCXOTUT MPH 3aBEPLICHUU JBYX OTAEIBHBIX M HECXO0XHX mpoleccoB. B xome
HIEPBOIO MpoIiecca, KOTOPBIA UHOTA Ha3bIBaeTCs KapuokuHe3 (rped. Karyo — sapo; Kinesis

— JIEJIEHHE), PEeIUIMLMPOBAHHBIE XPOMOCOMBI PACHpPENENSIOTCS MO0 JABYM OTIEIbHBIM JOYEPHUM
aapam. [Ipu BTOpoM mporiecce, Ha3bIBAEMOM LIUTOKWHE3, IUTOIIa3Ma pa3leiseTcss MEeXAY ITHUMHU
JIBYMsl SiApaMd U 00pa3yloTcs JIB€ OTAEJbHBIX OYEpPHHUX KIETKU. Mcropuuecku nesneHue sjpa
MoJIpa3ieaeTcss Ha HECKOJIbKO (a3, B 3aBUCUMOCTH OT CTPYKTYPBI U TTOJIOKEHHSI XPOMOCOM.

129. B meTadasze XpoMOCOMBI COCTOSIT M3 2-X XpOMAaTui, B aHada3e XpOMaTHIbl Pa3ACISIOTCS U
pacxozsTcs K pa3HbIM IOJIIOCAM KJIETKH.

130. bBuonornyeckoe = 3HaueHHWE MHUTO3a 3aKJO4aeTcss B TOM, YTO OH oO0ecre4YuBaeT
IIOCTOSIHCTBO YHCJIa XPOMOCOM BO BCEX KJIETKax OpraHmsma. B mponecce MHUTO3a IPOUCXOAWUT
pactpenenenne JJHK xpomocoM MareprHCKON KIETKH CTPOrO NOPOBHY MEXAY BO3HUKAIOIIMMH U3
Hee JByMs JOYEPHMMM KIETKaMH. B pesyinprare MUTO3a BCE KIETKM Te€la, KpPOME IOJOBBIX,
MOJIyYaloT OJHY M Ty K€ TeHeTH4YecKyto nHpopmanuio. Takue KIeTKU Ha3bIBaIOTCSI COMaTUYECKUMU
(ot rped. "coma" - Temno).

131. TloaroToBKa KJIETKH K JISJICHHIO COCTOUT U3 TPEX IMEPHOJIOB:

[Tpecunrernueckuit - 2-3 yaca, KJIeTKa pacTeT M HakamumBaeT sHepruto CuHrermueckuil - 6-10
yacoB, yasoenue /IHK HazpIBaloT peruimkanueil uim peayruimkanueil , CHHTe3 OelKOB, yBEIMYEHHUE
PHK, yaBoenue uentpuoneit IlocrcunTeTnueckuié - 2-5 4YacoB, HAKaIUIMBAETCSl SHEPTHs,
CUHTE3UpYIOTCS Oenku MUKpoTpyOouek. Bo Bpems wuHTepdasbl NPOUCXOAUT PEIUIMKALUS
TeHEeTHYECKOro, Marepuana - oopasyercs TouHas konus marepuHckoit JIHK. Y aBoennas xpomocoma
COCTOMT U3 2-X MOJIOBUHOK, COJEPKAIIUX MO OJIHOM JBylienouyeuyHor Mmosnekyne [JHK.

132.B pesynbTaTe peIUIMKAallMM TPOUCXOAUT HUACHTHYHOe yaBoeHue wmodekyn JIHK. 3tor
MpOLECC TPOUCXOAMUT IMepen JeneHueM kieTku (B uHTepdase). Ilocie perumkanum Kaxnaas
XpOMOCOMa COCTOMT M3 JBYX CECTPUHCKHX (OAMHAKOBBIX) XpoMmaTul. B Meradaze XpoMOCOMBI
BBICTPAUBAIOTCA B IUIOCKOCTH SKBAaTOpa M K HHUM MPHUCOEAMHSIOTCS HUTH BepeTeHa jaeneHus. B
aHadase 3TH HUTH COKPAILAIOTCS, XPOMOCOMBI Pa3phIBAIOTCS Ha JBE XPOMATHJIbl M 3TU CECTPUHCKHE
XpOMaTH/Ibl OJHOBPEMEHHO pacXoasTcs K mojirocam kieTku. [locie pazbeauHeHHs] XpoMaTHIbl
CTaHOBSTCA CAaMOCTOATEIbHBIMH, U, KOIZla OHM JOCTHTalOT IIOJIOCOB KIJIETKH, WX Ha3bIBAIOT
xpoMocomMamu. B pesynbTate y Kaxaoro mojroca coOupaercs Habop XpOMOCOM HJIEHTUYHBIN
MaTepHUHCKOMY, TIpHYEM OJMHAKOBBIH Yy 000MX TMOM0COB. B OCHOBE  ymopsI04YEeHHOTO
pacnpenenenus xpomocoMm - PEIIJIMKAILIUA (camoyasoenue JIHK).

133. Y Bcero ’XuBOro [elieHHE KIJIETOK o00ecrednBaeT pocT U pa3MHokeHHe. Ho Bbwiciime
pacTeHus U rpuObl elle U MepeIBUraloTcs ¢ IOMOIIbIO IeJICHUS KIETOK, Yepe3 POCT B ONPEeIEHHOM
HaMpaBJICHUH; U Y HUX HET JPYTUX CocOOOB aKTUBHO MEPEIBUTATHCS.

Tema 2.1

134. HezamMeHMMbBIE aMHHOKHUCIOTBHI - 3TO TE€ BEIIECTBA, KOTOpble HE MOTYT CHHTE3MPOBATHCS
OpPraHU3MOM CaMOCTOSITEIbHO U HE 3aMEHSIOTCS HUKAaKUMH IPYTMMHU BelllecTBaMu. FIMeHHO mo3Tomy
CTOUT M03a00TUTHCSA O TOM, YTOOBI OHM PETYJISIPHO IMOMAJald B OPraHU3M C MPOAYKTaMU MUTAHUS.
3aMEHHMble aMUHOKHCIIOTBHI CHHTE3UPYIOTCS OPraHU3MOM B Ipoliecce MeTaboau3Ma, U3BJIEKasCh B



JIOCTaTOYHOM KOJIMYECTBE U3 IPYTHX OPraHUYECKUX BEILECTB.

135. benku, >Kupbl, YIIACBOABI - 3TO CIOXKHBIE OpraHudeckue coequHeHus. OHU HEOOXOIUMBI IS
IUTaHUsA, pocTa opranusMa. M3 Genka BooOlIe COCTOUT Bce Hamle Teno. Mbl - CIUIOMIHOM OesoK.
VYrneBoasl - camas ObIcTpas sHeprus. JKupbl UTparoT OrpOMHYIO POJIb B TOpMOHAX. benku, Kupsl u
YIJIEBO/BI - CJIOKHBIE BEIIECTBA, COCTABIISIIOIIME OOJIBIIYIO YaCTh MAaCChl BCEX JKUBBIX OPTaHU3MOB.
136. I[Ipy cHM)KEHUHU YPOBHS TJIIOKO3BI B KPOBH, TOJOBHOM MO3T CTpPaJaeT MPEeXIE BCEro, TaK Kak
€ro KJIETKH TpeOYIOT OOJIbLIMX KOJUYECTB IJIFOKO3bl Ul MOJAEp)KaHUS CBOEH akTHUBHOCTH. B
OTJIMYUE OT JPYrUX OpPraHOB, TOJIOBHOH MO3r HE MOXeT 3((EKTUBHO HCIOIB30BATH JPyrue
UCTOYHUKHU YHEPIUH, TAKHE KaK )KUPBI WK OCNIKH.

137. MuHepanbHble BeIIECTBA HYXHBI U TOAJAEPXKAHHUS KHCIOTHO-IIEIOYHOTO DPAaBHOBECHS B
OpraHM3Me, CO3JIaHUs OIpPENEICHHONW KOHLEHTpAalUMd HMOHOB BOJOPOAA B TKAaHAX M KIETKax,
MEXTKAHEBBIX U MEKKJIETOUYHBIX KUIKOCTAX, a TAKKE I NMPUIAHUS UM OCMOTUYECKHUX CBOMCTB,
o0ecrneunBarOIlUX HOPMAJIbHOE NpOTEKaHWe OOMeHa BellecTB. bonblioe 3HaYeHHE MMEIOT
MHUHEpaJIbHbIC BEIIECTBA B 00pa3oBaHuy Oenka.

138. YenoBeyeckne KIETKM M OHONOTMYECKHE XHMJIKOCTH B OCHOBHOM CJIeJIaHbl M3 BOJBI, Kak
YHHMBEPCAJIbHOIO PAaCTBOPUTENS. 3a CUET HAJIMYUS B OPraHU3ME JIOCTATOYHOI'O KOJUYECTBA BOIbI
peryiaupyercss TemiepaTrypa Teja, MOAJIEPKUBAETCs TMOKOCTh MBI U CYCTaBOB, MOCTOSHHO
OCYLIECTBIISICTCA IPUTOK KPOBM K IIOYKaM M BBIMBIBAKOTCA OTXOAbl. II0 oOLEeHKam sKcnepros,
OOJBIIMHCTBO JIOEH B KPUTHUECKUX CIydasX HE MOIYT MPOXHUTb 0e3 BOAbI 00jiee HECKOJIbKUX
JTHEW, MAKCUMYM OJIHY HEJICIIIO.

139. BuramuHbl— 3TO OHOJIOIMYECKH BBICOKOAKTUBHBIE OpPraHUYECKHE BEILECTBA, KOTOpbIE
HEO0OXOIUMBI /ISl IUTAHUS YelloBeKa. B opraHn3Me yenoBeka BUTAMUHBL, 32 PEIKUM HUCKIIOUEHUEM,
HE BbIPA0ATHIBAIOTCS M HE HAKAIUIMBAIOTCSA, IO3TOMY HEOO0XOAMMO, 4TO Obl OHHU HOCTOSIHHO
nocrynanu ¢ numen. [lorpeOHOCTh B BUTAMHHAX JIOJIKHA 00ECIIEUMBATHCS MPEXKJIE BCEro 3a CUET
HaTypaJIbHBIX BUTaMHUHOB, COJEpXAIIMXCA B MPOAYKTax. VCTOYHMKaMM BHUTaMUHOB SIBIISIOTCSA
IOPOAYKTHl KaK PacTUTEIbHOT0, TaK W JKUBOTHOIO MNpPOMCXOXIeHHs. ONHAaKo NpU MOBBILIEHHON
NOoTpeOHOCTH B BUTAMHUHAX, JUIl YCKOPEHUS BOCCTAHOBUTENIBHBIX IPOLECCOB, Ul TOBBIIICHUS
paboTocrocoOHOCTH MOXHO MpuderaTh M K BUTAaMUHHBIM INpenaparaM. B HacTosiee Bpems
u3BecTHO Oosnee 20 BUTaMHUHOB. MHOTrME M3 HHMX XOpPOIIO HM3Yy4YeHBl M YCTAHOBJIEHBI HOPMBI
NOTPEOHOCTH UX B 3aBUCUMOCTH OT BO3pAacTa YeIOBeKa.

140.I'nnoBUTaMHHO3bI - OOJIE3HU, OOYCIIOBJIEHHBIE HEAOCTATOY-HBIM MOCTYIUIEHHEM BHUTaMHHOB
C MHUILIEH WU HEMOJIHBIM HX. YCBO€HHEM. ABHTAMHUHO3BI - OOJIE3HH, BO3HUKAIOIIKE MPU MOJTHOM
OTCYTCTBMM. BUTAMHUHOB B IHINE WM IIOJIHOM HapyIIEHWU UX YCBOEHHMA. [MIEpBUTaMUHO3BI -
00J€3HHU, CBSI3aHHBIE C MOCTYIJIEHMEM B OPraHU3M Ype3MEpHO OOJBIINX KOJIMUYECTB BUTAMHHOB.
Tema 2.2

141.Pa3mMHOXeHHE (WM pPa3MHOKEHUE, WM pPa3MHOXKEHHE) - 3TO OHOJIOTMYECKUH Mpoliece,
IIOCPEACTBOM KOTOPOTO HOBBIE WHAMBHUAYAJIbHBIE OPraHU3MbI - "IIOTOMKH' - INPOU3BOJAATCA OT
cBoux "poauteneil" wnm ponutenei. PasmHOkeHue sBnsercs (GyHIaMEHTAIbHOM YepToil Bceit
W3BECTHOM JKU3HU; KAYKIbIM OTAEIbHBIA OPraHU3M CYIIECTBYET KaK pPe3yJIbTaT pa3MHOKCHHUS.
142.becrionbIM Ha3bIBA€TCS Pa3MHOXKEHHE, KOTOPOE MPOUCXOAUT Oe3 oOpazoBaHusl ramer. B HEM
y4acTBYeT OJHa OCOOb, a TEHOTUIl IOTOMCTBA TaKOW >€, KaK y pOJIUTENbCKOH ocobu. Ilpu
0ecrosoM pa3MHOXKEHUU HE HY)KHO UCKaTh MapTHEPA, MOTOMCTBO MOKET OCTaBUTh Jt00as ocoOb B
mobomM Mecte. Bo3HHMKaeT OrpoMHoOe KOJMYECTBO MNOTOMKOB. Hemoctatok »3Toit  hopmer
Pa3MHOXKEHHsS — WACHTUYHOCTh BCEro mnoroMcTBa. [Ipm pe3koM H3MEHEHMHM YCIOBHH BCe
OpraHu3Mbl MOTYT MOTHOHYTh.

143.Y MHOTOKJETOYHBIX OPraHM3MOB pa3jiMyaloT [MATh OCHOBHBIX CIIOCOOOB  O€cCI0JIoro
pasMHOXKEHHUs: (parMeHTalUsi BEreTaTUBHOE pPAa3MHOXKEHHE IIOYKOBAaHHE IMOJUIMOPHOHMSA
CropooOpa3oBaHue

144.TTonoBoe pa3MHOMXKEHHUE - 3TO KOT/1a B3aUMOJICHCTBYIOT MYXKCKHE U KEHCKHE 0COOM, TPOUCXOIUT
OIJIOJJOTBOPEHHE, B PE3yJbTaTe CIUSHU IBYX KIETOK oOpa3yeTcs 3urora. becrnonoe pazMHOKeHHE -
BEreTaTUBHOE ( yCBI, YEPEHKH, CIIOPHI) , TAPTCHOTUHES - pa3MHOXKEHHE )KEHCKUX 0coOelt 6e3 caMIIoB.
145.Pa3aenpHOMONBIE OPIraHU3MbI UMEIOT JIBE 0COOM Pa3HOro 10J1a, MEHATh CBOM IOJI OHU HE MOTYT
U MMEIOT B CBOEM TeJ€ TOJBKO OJUH OpraH, CHOCOOHBIH CHHTE3WPOBATh MY)KCKHE WM JKEHCKHE
rameTsl. K Takum cymiecTBaM OTHOCATCS MIIEKOIIMTAIOIIUE, BKIIIOYAs YEJIOBEKA, MTHUIIBI, HEKOTOPBIE
PBIOBI, pacTEeHUs!, HACEKOMBIE.

146.Meio3 - 3TO IpoLecC AeIEHUs KIETOYHBIX SAEp, IPUBOJAIIMNA K YMEHBIIECHUIO YUCIIA XPOMOCOM



BJIBO€ U 00pa30BaHUIO TaMeT.

147.0cHOBHOE pa3IMUUE MEXKIY MUTO30M M MEHO30M 3aK/IIYaeTcsi B TOM, YTO MMTO3 - 3TO
9KBALIMOHHOE JIEJICHHUE, IIPU KOTOPOM SJIPO JETUTCS ¢ 00pa3oBaHUEM JIBYX SIAEp C TEM K€ YHUCIOM U
THUIIOM XPOMOCOM, YTO ¥ POJUTEIHCKAS KIETKA, B TO BPeMs KaKk MEHO03 - 3TO PEIyKIIMOHHOE JCJICHHE,
IpU KOTOPOM SAPO JEIUTCS ¢ 00pa3oBaHMEM YEThIpeX sAep C TMOJOBHHOM 4YHCIAa XPOMOCOM
POAUTENBCKOMN KIIETKHU.

148.11apTeHorenes sBIsieTCS TOJIOBBIM CIOCOOOM pasMHOXKeHHs. K 3ToMy THUmy pa3MHOMKEHUs
MapTEeHOTreHEe3 OTHOCUTCS TOTOMY, YTO B 3TOM IPOLIECCE YUACTBYET MMYCTh O/IHA, HO MOJIOBAs KJIETKA -
siineksierka. OHa He CIUBAETCs ¢ MY>KCKMMHU MOJIOBBIMU KJIETKAaMH - CIIEPMAaTO30MIaMHU, TO €CTh He
oronoTBopsAerca. M BOT M3 3TOW HEOIUIOJOTBOPEHHOM JKEHCKOM KIIETKM M Pa3BUBACTCS HOBBIN
OpraHu3M. DTOT BUJ Pa3MHOXKEHHUS, MO MPEANOI0KEHHUSIM yYEHBIX, BOZHUK B MPOLECCE IBOJIOLUU
paznenbHonosiocTH. [lapTeHoreHe30mM pa3MHOXKAIOTCS MYEIIbl, HEKOTOPBIE BUABI YIUTOK, HEMATOIbI,
KOJIOBPATKHU, MyPaBbH, TEPMHUTbI, KOMOJICKHE BapaHBbI.

Tema 2.3

149.0HTOrEHE3 - 3TO UHAUBHUYAIFHOE Pa3BUTHE OPraHU3Ma. ITO COBOKYITHOCTH MOCIIE0BATEIbHBIX
MOP(}OIOTHYECKUX, PUINOIOTUIECKUX U OMOXUMHUYECKHIX MTPEOOpa3oBaHnii, KOTOPBIC MPETEPIICBACT
OpraHM3M OT MOMEHTAa €ro TMOSBICHUS [0 KOHIA »u3Hd. OHTOreHe3 BKIIOYAET POCT, TO €CTh
YBEJIMYEHHNE MACChl I pa3MEPOB OpraHm3Ma, a Takke auddepeHrpoBKy. TepMHH «OHTOTeHE3» OBLI BBEJEH B
1866 roxy T. I'ekxenem. OHTOTEHE3 MIPEACTABIAET COOON peaTn3aIliio HaCIeICTBEHHONH HH(OPMAIIHH.

150. OMOpuoHabHOE pPa3BUTHE YETOBEKa, WJIM SMOpHOreHe3 4YeloBeKa, - 3TO pa3BUTHE U
dbopMupoBaHKE YETOBEYECKOTO AMOproHa. OH XapaKTepu3yeTcs MPOIecCaMy KIETOYHOTO JCICHHS
U KJIeTOuHOM nuddepeHpoBKr SMOPHOHA, KOTOPbIE TPOUCXOIAT HA PAaHHUX CTaausax pa3BuTus. C
OMOJIOTMYECKOM TOYKMA 3pPEHUs, pa3BUTHE YEIOBEYECKOrO Tejla BieueT 3a co0od pocT OT
OJIHOKJICTOYHOM 3UTOTHI IO B3POCJIOTO YETIOBEKA.

151. Crapocte mpencTtaBisieT cOOON 3aKOHOMEPHYIO CTaJAMI0 HMHAWBHUIYAJIBHOTO pAa3BUTHS, IO
JTOCTHKEHUH KOTOPOWM OpTaHM3M NpHOOpeTaeT ompeAesieHHble M3MEHEHHS BO BHEUIHEM BHUJIE U
¢uzmdeckoMm  cocTossHMH. CMepTh Kak OHOJIOTHYECKOE TIOHSATHE SBISIETCS  BBIPAXKCHHEM
HEOOPaTUMOTO MpEeKpalleHUs KU3HEACITeTbHOCTH opraHu3Ma. C HaCTyIJIEHHEM CMEpPTH YelOBEK
MpEeBpaIIaeTCs B MEPTBOE TEJIO, TPYIL.

152. Cuctemublii monaxoJ K TmpoOneme cTapeHuss MeTOoAoJorus - 3TO OTpaKEHUE YpPOBHS
pa3BUTHS HAayKH Kak croco0a MBIIIIEHUs, crocoba oTpakeHuss mupa. [IpakTudecku BO Bcex
o0nacTsX HayKM ceddac OCO3HAHBI HOBBIE MPUHIUIBI, XapaKTepHbIE ISl COBPEMEHHON HayKu
BOOOIIIE

153. Tlepuox ocTpoif THMIIOKCHM, KOTJa YK€ IMPOM30ILIa OCTAaHOBKA KpOBooOpalleHuss M (Win)
JIBIXaHMsI, HO KOpa TOJOBHOTO MO3Ta €Ille He MOoruOiia, Ha3bIBAIOT KIMHUYECKON cMepThio. JlanHOe
COCTOSHUE TMOTEHIMAIbHO OOpaTUMO, TMOCKONBKY, €CIH BOCCTAaHOBUTh Mepy3u0 Mo3ra
OKCHUTEHUPOBAHHOM KPOBBIO, KU3HECTIOCOOHOCTh MO3ra COXpaHUTCA. Eciu ke OKCHUTeHaIus Mo3ra
HE BOCCTAHOBUTCS, TO HEHPOHBI KOpPHI TMOTHOHYT, YTO OyAeT 3HaMEHOBaTh COOOI
HACTYTUICHHEOUOJIOTHIECKON CMEPTH, HEOOPATUMOTO COCTOSIHHSI, IIPU KOTOPOM CITACEHHE YeTIOBEKa
y>K€ HEBO3MOXHO.

Tema 2.4

154. HacneACTBEHHOCTh - CIOCOOHOCTh OPTaHM3MOB TEpenaBaTh CBOU MPHU3HAKK M OCOOECHHOCTH
pa3BUTHSI OTOMCTBY. MI3MEHUMBOCTH - pazHOOOpasue MPU3HAKOB CPEI MPEACTaBUTEIEH TaHHOTO
BHJa, @ TaK’K€ CBOWCTBO MOTOMKOB MPHUOOpETaTh OTIWYHS OT poauTensckux Qopm. ['eHeruka -
HayKa 0 3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH U H3MEHYHNBOCTH.

155.T'eneTnka - 3TO Hayka, M3y4arollas HACJEACTBEHHOCTh M €€ W3MEHEHUs, MepefaBacMble OT
OJIHOTO TOKOJieHHus K apyromy. OHa BKJIIOYaeT B ceOs MHOXXECTBO TE€M, CBSI3aHHBIX C T€HAMH,
XpOMOCOMaMH, MyTallusIMU, HacJIeJOBaHUEM U 3BoJitoIuell. CoBpeMeHHasi TeHETUKA UTPAET BAXKHYIO
pOJIb B MEAMIIMHE, ITOMOTasi BBISBIATh FeHETUUYECKHUE OOJIE3HH, a TaKKEe MOHMUMATh MEXaHU3Mbl UX
BO3HUKHOBEHUS U PACIIPOCTPaHEHUSI.

156.Cpeni  OCHOBHBIX  METOJOB  JTHAarHOCTHMKHA TEHETUYECKMX  3a00JICBaHUN  BBIJCISIOT:
I'eneanornyeckuit Metoa bau3HenoBeld Metond LluToreHeTndyeckuiit MeTos bHOXMMHUYECKUN METO.
[TonymAMOHHO-CTATUCTUYECKUN MeTOJ MeTon IeHEeTMKM COMAaTHMYECKUX KIETOK MOJeKyssipHO-
T€HETUYECKUN METO

157. OCHOBHBIMU CBOMCTBaMHU HACJICICTBEHHOT0 MarepHuayia sBJsOTCs: CroCOOHOCTh KOJIUPOBATh
uHpopmanuio (reHetTndeckuid koa). CrocoOHOCTh BOCHPOU3BOIUTH WH(MOPMALUIO (PETUTHKAIS).



CnocobHocTh peanu3oBaTh uHpopManuio (TpaHcisamnus). CrnocoOHOCTh TPAaBWIBHO COXPAHATh
uHpopmanuio (penaparusi). CriocobHOCTh nepeaaBath nHpopMmanuio (Tpanckpumiws). CriocodHOCTh
HU3MEHATh HHDOpMaIKio (MyTalus U TCHETHYECKass PEKOMOMHAITHS).

158. HykjieuHOBBIE ~ KUCIIOTBI ~ SBISIIOTCS ~ MaKpOMOJIEKYJIaMH, T.€.  OTJIMYAIOTCA  OOJBIION
MOJIEKYJISIPHOM Maccoi. DTO MOIUMEPHI, COCTOSALINE U3 MOHOMEPOB — HYKJIEOTH/IOB, BKIIFOUAOIIUX
TPU KOMITIOHEHTA: caxap (meHTo3y), Gocdar u a3oTrcToe OCHOBaHUE (MMypUH WM mupuMuanH). K
NEepBOMY aToMy Yyriepoga B Mousiekyiae meHTo3bl C-1' mpucoeauHseTcs a30THCTOe OCHOBAaHHE
(ameHWH, TyaHWH, IIUTO3WH, THMUH WJIM ypaIui), a K mIToMy aromy yriepoga C-5' ¢ momomipio 3hupHOi
cBs13u — (ocdar; y Tpetbero aroma yriepona C-3' Bcerga nMeercst ruipokcriibHas rpymmna — OH

Tema 2.5

159. 'omoramMeTHBI O M TETEPOTraMETHBIA MO — O3TO MOHATHS, KOTOPBIC HCIOIB3YIOTCS B
OMOJIOTMYECKOW HayKe Juisi 0003HAYCHMs Pa3Iuduii MEXAy IojamMu ocobeil Buaa. I'eHeTmueckuit
IOJI OIpesessieTcs] HabopOM XPOMOCOM y KaXKAOTO MO0Jia, U B 3aBHCHMOCTH OT 3TOTO Pa3inyaroT
romorametHbie ocodbu (XX mnmu ZZ) u rereporamernbie ocodu (XY wiu WZ).

160. npu3HaKu TONa OMPENeSIOTCS HAOOPOM IMOJIOBBIX XPOMOCOM, a UX B TaMeTaxX - IOJIOBBIX
KJIETKaxX - MOJIOBUHA, TOJBKO MPHU OIJIOJOTBOPEHUM B 3UTOTE - OIUIOJAOTBOPEHHOM SIHIE - MOJIHBIHA
Ha0bOp XPOMOCOM, B T. 4. M TIOJIOBBIX

161. CtpykTypa momyJsiiuu — 3TO pacipeneiceHue oco0el Mo TeppUTOPUH, COOTHOLICHHS TPYII
o ToJly, Bo3pacty, MopdonorudeckuM, (U3HOJIOTHUYSCKAM, IOBEICHUYCCKHM W TE€HETHYCCKHM
ocobeHHocTsM. CTpykTypa MOmyssiuu He crabmibHa. OT TOro, KakoBa CTPYKTypa MOMYJSIUU B
JAHHBI TEpUOJ] BPEMEHH, BO MHOTOM 3aBHCUT HAMpaBJICHHE €€ MAJbHEUIINX HW3MEHECHHM.
PasznuyaroT cnenyomue CTpyKTYphl MOMYISLIUN: ® TOJOBYIO CTPYKTYPY, ® BO3PACTHYIO CTPYKTYPY, ®
MPOCTPAHCTBEHHYIO CTPYKTYPY, * OJTOJOTUYECKYIO CTPYKTYpPy, ® TEHETHYECKOH CTPYKTYypy, °
9KOJIOTHYECKYIO CTPYKTYPY.

162. 'eMU3UTOTHOCTh TIPOSIBIISICTCSL PSJI€ CIEIJICHHBIX C II0JIOM HACJIECTBEHHBIX 3a00JIeBaHUIN
y 4eloBeKa M KUBOTHBIX (Hampumep, reMouius U AadbTOHU3M, BBI3bIBAEMbIE DPELIECCHBHBIMH,
CUEIJICHHBIMH €  TIOJIOM  TeHamMu) [ eMU3UTOTHOCTH  HCIHONB3YETCS B CEJIEKIIMOHHOM
PaCTEHUEBOJUECKON MpaKTUKE NJis1 ONPEACNICHHs] T€HHOTO COCTaBa XPOMOCOM NYTEM MONYYEHUs
MOHOCOMHUKOB — OpPTraHU3MOB C OJHOM, HEMMAPHOM XPOMOCOMOIA.

163. CkpeurBanue 6e10r1a30i caMKi M KPaCHOIJIA30r0 camIia Ipo30(usI JIaeT
KpacCHOTJIa3bIX CaMOK W 0Oesioryia3plXx caMiloB. Penko 3TO CKpelMBaHUE MOXET JaTh BCEX
Oemorja3plX CaMOK M KpacHOIUNIa3bIX caMIlOB. bbIIO 0OHapykeHO, YTO STO CBA3aHO C
OTCYTCTBHEM JIU3BIOHKITUU X-XPOMOCOM Y CAaMOK

164. CuennieHHOe HacleOBaHME — HACJEIOBaHUE MPHU3HAKOB, T€HbI KOTOPHIX JOKATU30BaHBI B
OJIHOU XpoMmocome. ['pynmbl clLemieHuss pa3pylalTcs MPU KPOCCHHTOBEPE, KOTrJa MPOUCXOJUT
0o0MeH yJacTKaMH TOMOJIOTHUHBIX XpoMocoM B mpodasy I meitoza. Cuna crerieHus Mex1y TeHaMu
3aBUCHUT OT PACCTOSHUS MEXIy HUMHU: YeM JIajbIlle TEHBI PacloiaraloTCs APYT OT JIpyra, TEM BBIIIE
4acTOTa KPOCCHHTOBEPA U HA00OPOT.

165. Cymmupys JgaHHbIE O HE3aBUCUMOM H CICTUICHHOM HACJICJJOBAaHWH TIPU3HAKOB, O
HACJIEJ0BAHUH, CLEIIJIEHHOM C TI0JIOM, O CBSI3M HapYLIEHUs MOBEAEHUS XPOMOCOM M OTKJIOHEHHUS OT
3aKOHOMEPHOCTEH HaCJIeIOBaHUS MPU3HAKOB y APO30(HIBI U APYTHX OpraHu3MoB, MopraH u ero
COTPYIHUKH CHOPMYITHPOBAIIA OCHOBHBIE MOJIOKEHHSI XPOMOCOMHOM T€OPHUH HACIIEICTBEHHOCTH.
Tema 2.6

166. M3MEHYMBOCTH - 3TO CHOCOOHOCTH OpraHW3Ma W3MEHSTh CBOHW BHEIIHHE M BHYTPEHHUE
MIPU3HAKY TI0]T BIUSHUEM BHEIIHEH cpe/bl. I3MEeHYMBOCTh, BO3HUKAIOMIAS B OTJACIIBHOM OpraHu3Me U
HE TIepeIaroIiasics Mo HACJIeACTBY, Ha3bIBaeTCs MOIU(MUKAIIMOHHON. I3MEHUYNBOCTh, BOSHHUKAIOIIIAS
B TEHOTHIE M TIEPENAOIIAsICS CICAYIONUM TTOKOJICHUSM Ha3bIBACTCS TEHOTHUIIUYECKOW WITH
HACJIEICTBEHHOM.

167. UW3menumBocth OniBaeT: 1.HenacnemcrBennas (denorunmueckas) 2.OHTOreHEeTHUYECKAS
(oTpakaeT 3aKOHOMEPHBIE U3MEHEHHUS B X0/1€ UHJIMBUIYaIbHOTO Pa3BUTHSI OPraHU3Ma)



3.HacnencrBennas (reHOTHUTTYECKAs, HEOoNpeIe/ICHHA, WHIMBUTyaTbHAs )
ACOOTHOCUTENIbHAS - KOPPENIATUBHAS, BO3HUKAET B pe3ylbTaTe CBOWCTBA T'E€HOB BIUATH Ha
dbopmupoBanue IByX u Oonee mpusHakoB (ruieiiorponust). MoaudukanmonHas (HeHACIeACTBEHHAS)
U3MEHUYUBOCTb.

168. Myrarnus - BHE3aITHOE HACIIEICTBEHHOE U3MEHEHHE KaKOTr0-TH00 EHOTHITMYECKOTO TPHU3HAKA,
BBI3BAHHOE PE3KUM CTPYKTYPHBIM MM (DYHKIIMOHATHHBIM U3MEHEHUEM. Eciu MyTanuu TpOUCXOIST
B KJCTKAaxX, HE OTHOCSAIIMXCS K 3apOJBIIICBOM JIMHUK, TO O3TH W3MEHEHHS MOXKHO
KIIACCU(UIIUPOBATh Kak comaruueckue wmyrtanuud. CIOBO «COMATHYECKH» TPOUCXOJUT OT
IPEYecKOro CJIOBa SOmMa, YTO O3HAYAeT «TEeJ0», & COMATHYEeCKHE MYTAllMH BIHUSAIOT TOJIBKO Ha
HACTOSIIIEE TEJIO OpraHu3Ma.

169. KoMOMHATHBHYIO ~M3MEHYMBOCTH  MPEJCTABISIOT  IMPOIECChI, KOTOpPhIE O0ECIEeYMBAIOT
WHIWBUIYaJIbHBIC HACIEACTBCHHBIE pa3IMyus 0co0eil B pe3ynbrare peKoMOWHANWU (HOBBIX

COYECTaHWI) TEHOB W XpOMOCOM. PekoH - mpenenpHO Majas eJAMHWIA TeHa, CrnocoOHas K
PEKOMOWHAIIHH.
170. VY poautenell mepBOil TPYMIBI POXKAAIOTCS AETH TOJIBKO

NepBOM Ipymnnbl. Y NepBoi U BTOPOil - peOEHOK MepBOi U BTOPOM. Y mepBOil U TpeTbei - peOeHOK
IIEPBOM M TPETbEH. A BOT y pPOAMTENEH NEPBOM U YETBEPTOM POKAAOTCS AETH BTOPOM M TPEThEU

T. E monnocteio otnvarorcs. B Tpancnokaruu 21 /21 poxmaercs pebeHok ¢ 100%
cunapomMoM. B ocranpHOM cirydae okono 5 - 10%.
1720 = U * B. I — pno3a myrareHHoro ¢akropa W — wuHTEHCHMBHOCTH B — Bpems

Bo3zAeHcTBUA. YacToTa MyTauuii pacTéT Npu MOBBIMIEHUH J03bl A0 onpenenéHHoro npexaena. Ecin
71032 TIPEBBIIIAET ATOT MPEAE, MHOTO KJIETOK HAYMHAET OTMHPATh M MOITOMY YacTOTa MYTAIMi B
LeJIOM yMeHbIaercs. JlJii MyTareHOB He CYIIECTBYET HMIKHErO IOpora MHTEHCUBHOCTH JEHCTBHA,
TO €CTh OHH MOTYT BBI3BIBATh T€HETUYECKHE U3MEHEHHUS JaXKe MPH CaMBIX MAJIbIX J03aX.

173. 1e3okcupubdonykiennoBas kucinota (JJHK) — makpomonekyna, oOecrieuuBaromias XpaHeHHe,
nepenaadyy M3 IOKOJICHHWS B TIOKOJIEHHE W peaM3allii0 TeHETHYECKOH IMpOrpamMMbl pa3BUTHS W
(YHKIMOHUPOBAHUS JKUBBIX OpraHu3MoB. OcHoBHas poib JIHK B kieTkax — moiroBpeMeHHOE
xpanenue nHpopmanuu o crpykrype PHK u GenkoB. C xumuyeckoi Touku 3penuss JJHK — 1o
JUIMHHAsE TIOJIMMEpPHAasi MOJIEeKYJa, COCTOAIlIas M3 TOBTOPSIOMIUXCS OJOKOB — HYKJIEOTH/IOB.
Kaxxnp1ii HyKJIEOTHT COCTOUT M3 a30THCTOIO0 OCHOBaHUsA, caxapa (me3okcupu0o3bl) u (ocharHoi
rpynmnsl. CBsi3u MeXAy HYKJICOTHIAMH B IIeH 00pa3yroTcs 3a cuéT Ae30Kcupu0o3bl U pocdaTHOiM
TPYIIIBL.

Tema 3.1

174.BonOIMOHHBIE B3TJSABI - 3TO 3apOXKACHHUE >KU3HU, €€ Pa3BUTHE B IPOIECCE IBOJIIOIUHU, B
pe3ysbTaTe MOSBICHHS MPOTPECCUBHBIX YePT - MOMYJIALNS BbDKUBAJA, IPH PA3BUTUU PETPECCUBHBIX
YepT - MOMYISUS BbIMHpaia. A MeTapHu3W4ecKhe - 3TO TIOSBICHHE TOTOBBIX ()OPM SKH3HH,
JIONyCTUM, Ha KOMETe IMpuieTes]a K HaM JKU3Hb M CTaja CyLIeCTBOBaTh. be3 HBOJIOIMOHHBIX
NIPU3HAKOB.

175.3acnyru - Jlamapk cran mepBbIM OHOJOIOM, KOTOPBIM TMONBITAICA CO3/1aTh CTPOMHYIO U
[IEIOCTHYI0O TEOPHIO DBOJIOIUH XKUBOTO MHpa. Kpome OOTaHMYECKMX H 300JOTMYECKHX padoT,
Jlamapk u3Aai psq TPYJOB MO THAPOJIOTHH, T€O0JIOTUH U METEOPOJIOruH, Jlamapk BBIABUHYI IPUHIHIT
UCTOpPHU3MAa W aKTyalli3Ma B TPAKTOBKE T'e€OJOTMUYECKUX sIBJIeHWH. HemoctaTku - OH OBUT MEPBBIM,
MIO3TOMY €r0 TEOpUHU ObUIM XOTh U BEPHBI, HO €Illeé HECOBEPLICHHbI, COBPEMEHHUK U HE MOHUMAI U
WHE OBLIH COTJIACHBICHBIM.

176. 1) nakomeHue OOJIBIIOTO HAYYHOTO MaTepHaja IO TEOJOTHH, IaJCOHTOJOTHHU, reorpaduH,
0OOTaHHKE, 300JI0THH;



1) CO3/laHME KJIETOYHOM TEOpUH, OTKPBITHE 3aKOHA COXpPAHEHUS U IpEeBpalleHHs
SHEPTUHU, 3aKOHA 3aPO/IbIIIEBOTO CXO/CTBA;

2) BBICOKMI YPOBEHb Pa3BUTHs CEJIbCKOIO XO03siicTBa B AHINIMM — OCOOEHHO CEJIEKLIUU
JKUBOTHBIX U PACTECHUU;
3) coOcTBeHHble HaOmroneHuss M OoTkpbiTha Y. [lapBuHa BO BpeMs KpYroCBETHOI'O

MyTeecTBHs Ha Kopabie «bUriby U mpu U3y4eHHUH CEbCKOTO X03SHUCTBA AHIIIHH.

B pesynbrare ananuza u 000011eHUS 3TOr0 OrpoMHOro gaktuueckoro marepuana Y. Jlapsun coznan
HBOJIIOIIMOHHOE YYEHHE, KOTOPOE€ SBUJIOCH OTBETOM Ha BOINPOC MHOTUX IOKOJEHUN YYEHBIX M
MBICTTUTEIIEH O IPOUCXOKIACHUH BHUJIOB.

177.3menunBocth. HacnenctBenHocts. VckyccTBeHHbI oTOOp. boppba 3a cyliecTBOBaHWHE.
EcrecTBenHbI 0TOOD

178. Yapne3 JlapBuH paznmuyan CICAYIONIME BUABl W3MEHUYUBOCTH: HEONPEICICHHAS,

oIpe/ieTIeHHasl, UHIUBUyalbHasi, KOPPEIATUBHAsA, IIOYKOBBIE  BapuallM, YpOJCTBA,

M3MEHYMBOCTb BCIIEACTBHE "BIMSHMUS TPUBBIYKM W YINPAKHEHUS U HEYNPaKHEHUS OpraHoB" u
U3MEHUYMBOCTb  BCIIE/ICTBHE ckpemuBanug. Ha coBpemMeHHOM 3Tame  BBIIEISAIOT

HEHACJIE/ICTBEHHYIO (ompeneneHHyr0, MOIU(PHUKAIMOHHYIO, (EHOTUITHYECKYIO)

U3MEHYMBOCTh u HacJIeICTBEHHYIO (HeomnpeaeIeHHYIO, UH/IMBUIYaIbHYIO,

TEHOTUITUYECKYIO).

Tema 3.2

179. MuKpodBOIIOIUS MPUBOAUT K OOpPa30BAHUIO HOBBIX BHUIOB, MaKpOIBOIIOIUS CBsA3aHHA C
KPYIHBIMU 3BOJIOIMOHHBIMU M3MEHEHUSAMHU. MakposBOJIOLMS - (OPMHUPOBAHUE KPYIHBIX BHJIOB.
MHUKpPO-MaJIeHbKOE MakKpo-0o0iibiioe. MUKpPOIBOIOLUS MPUBOAUT K OOpPa30BaHUIO HOBBIX BHIOB,

MaKpOdSBOJIIOIUSI CBS3aHHA C KPYIMHBIMH OJBOJIOLMOHHBIMU HM3MEHEHHsIMH - apomopdo3amu,
MPUBOISIIMMHE K TTOSIBICHUIO 00JIe€ KPYITHBIX TAKCOHOB - POJIOB, CEMEUCTB, OTPSII0B, KJIIACCOB, TUTIOB
Y LIApCTB.

180.APOI'EHE3  (compoBoxmaercs  apomopdoszom), Mophohu3noIorHdecknii  mporpecc;
AJUIOTEHE3  (compoBoxmaeTcst — uauoanataiueii),  MophopU3NOIOTHUECKUA  MPOrpecc;
KATATEHE3 (compoBoxnaercs aereHepanueii), mopdodusnonornueckuii perpecc. 3HaueHUE
BUJI000pa30BaHUs B KU3HU MPUPOIBI: BOSMOKHOCTh 00KUBAHUSI HOBOW Cpe/ibl OOMTaHMUsI, 3aCEeNICHUs
HOBBIX JKOJIOTHUYECKUX HHUIMI. afanTaius - BUaooOpa3oBanue - sBotonus. llomynsmust (mmmHee).
MPUCTIOCOOJICHHOCTh -  MHUKPOIBOJIONUSA-MakpodBomtonmst. [lomynauus (nuinHee, oOHa He
HBOJTIOIMOHUPYET). UANOAIanTanus, apoMopdo3, buosnorudeckuit nmporpecc. Jlerenepanus (JidinHee,
3TO -perpecc). MPUCHOCOOIIEHHOCTh - JWBEPreHIMS - eCTeCTBEHHBIH 0TOOp. VCKycCcTBEHHBIIM
oTOOp (JIUIITHEE, Y HErO APYrue 3aKOHOMEPHOCTH ).

181.buonoruyeckuit mporpecc — 93TO MPOILECC DBOJIOLUUU BHAA OPraHU3MOB, TMPU KOTOPOM B
pe3yabTaTe U3MEHEHHUsI OKPYKAIOMIeH Cpeibl MIMEIOT MECTO YBEIMYCHHE POXKIAEMOCTH €ro 0coOeid,
pacuIpeHe TeppUTOPUH €T0 PaCIpOCTpaHEeHUs, BUA000Pa30BaHIE HA €TO0 OCHOBE.
182.DOBodrONIMOHHOE ABIDKEHHE, MPH KOTOPOM MPOMCXOIUT COKpAIleHHE apeana, yYMEHBIICHHE
YHUCICHHOCTU 0CO0EH M3-32 HENPHCIOCOONEHHOCTH K Cpele OOMTaHus, CHW)KEHUE 4YHCa BHJOB
TPYIIT W3-332 JAaBJICHUS JAPYTHX BUIOB, BRIMHpaHWEe Buaa. [lameoHTONOTHs 10Ka3aia, 4TO MHOTHE
BUJbI B MPOIIOM MOJHOCTBIO McYe3nu. Ecnu mpu OMOJIOTHYECKOM MpPOrpecce HEKOTOPHIE BH/IBI
Pa3BUBAIOTCS M HIMPOKO PACHPOCTPAHSIIOTCS IO BCEMY 3€MHOMY IIapy, TO MPH OWOIOTHYIECKOM
perpecce BBl HCUE3AI0T, HE CYMEB MPUCTOCOOUTHCS K YCIOBHUAM OKPY’KAIOLIEH CpeJIbl.
183.MeToapl UWCCleOBaHMS OSBOJIIONMU: TAJICOHTOJNIOTHS, Ouoreorpadusi, Mopdosiornieckue,
OMOpPHOIIOTUYECKUE, TEHETUYECKUE, JKOJIIOTUYECKUE, OHOXMMHYECKHEe METOABl U  METObI
MOJICKYJIIPHOM OMOJIOTHH.

184. B OuorenernmdeckoM 3akoHe @. Mriomiepa u D. I'ekkens: WHANBUAYabHOE pa3BUTHE 0COOU
(OHTOTEHE3) 10 OMpEeNeNIEHHON CTETeHH MOBTOPSET MCTOPUUYECKOE pa3BUTHE BUAA ((puioreHes) , K
KOTOPOMY OTHOCHTCA JaHHas ocoOb. M3BecTHwIl pycckuil yueHslid A. H. CeBeplioB BHeC Ba)KHBbIE
JOTIOTHEHHUS B 3TOT 3aKOH. OH YCTaHOBUJI, YTO B AMOpHOTEHE3€ MOBTOPSAIOTCS MPU3HAKU 3apPOIbIIIEH,
a He B3pocibIX ocobeil. Hanpumep, xalOepHbIe 1eNn y 3apoablila YeJI0BeKa CXOIHBI 10 CTPOCHUIO €
*KaOCepHBIMU HIEISIMU PBIO, @ HE ¢ KaOpaMu B3pOCIBIX PbI0. broreHeTnyecknii 3aK0H UMEET OYCHb
BaXHOE 3HAYCHHUE, MOCKOJBKY CBHJIETEIBCTBYET 00 OOIIMX MpeIKaX >KUBOTHBIX, OTHOCSIIUXCS K
pa3IMyYHbIM cHcTeMaTH4ecKuM rpynnam. OH MO3BOJISIET MCIOJB30BaTh JaHHbIE SMOPHUOIOTHH IS
BOCCO3JIaHUs X0/a (riIoreHesa.

Tema 3.3



185. B cucreme >XMBOTHOTO MHpPa YEJIOBEK 3aHUMAET CIIEAYIONIee IOJIOKEHUE: IapCTBO -
’Kusotnsle, Tun - Xopaossie, moarun - [lo3BoHOUYHBIE, Ki1acc - Miekonuratomue, oTpsija - [Ipumartsl,
noaoTpsa - YenoBekonomo0HbIe, CEKITUsS - Y3KOHOCHIE, HAJICEMEUCTBO - ['OMHUHOMABI, CEMEUCTBO -
Fomunaugel, pon - Yenosek, Bux - Yemosek pasymubiii (Homo sapiens). Opranums3m uenoBeka
o0nasaer ciaenylOUMMH OTIUYUTEIbHBIMUA IPU3HAKAMH, CBOWCTBEHHBIMH BCEM IPEIICTABUTENSIM
KJ1acca MJIEKOIUTAIOIINX.

186. PYJMMEHTDBI, pynumeHTapHbIe OpraHbl, CPABHUTEIIBHO YIPOIIEHHBIC, HEAOPA3BUTHIC (110
CPaBHEHHIO C TOMOJIOTUYHBIMH OOpa30BaHUSMHU TPEAKOBBIX U ONM3KUX (OpM) CTPYKTYpHI,
yTpaTUBIINE CBOE OCH. 3HAUEHUE B OpraHu3Me B Ipoliecce ¢puiorenesa. P. 3akianpBaloTcss BO BpeMs
3apOIBIIIEBOIO PA3BUTHS, HO MOJHOCTHIO HE Pa3BUBAIOTCH.

187. TlosiBneHue y OTHENbHBIX OPraHU3MOB JaHHOIO BHJAA IPU3HAKOB, CBONCTBEHHBIX
OTJAIEHHBIM TPEAKAM, HO OTCYTCTBYIOIIUX Y OJMKAWIIHX, TO €CTh YTPAUYECHHBIX B XOJIE SBOJIOIIUH.
[IposiBnenue araBu3Ma B OHTOreHe3e O0COOM OOBSACHSAETCS TEM, YTO JApeBHUE TeHbl (U
MOP(}OTEHETHIESCKUE CUCTEMBI), OTBETCTBEHHBIC 32 JAHHBIN MPHU3HAK, COXPAHSIOTCS B TEHOME, HO UX
NEeiCTBUE MPU HOPMAILHOM Pa3BUTUU OJOKUPYETCsl ApyrMMH TeHamu (perpeccopamu). B pa3Butuu
OTAENBHBIX OCO0EW MO Pa3UYHBIM MPUYMHAM OJOKHPYIOIIEEe IEHCTBUE MOXKET OBITh CHATO M
MPU3HAK MPOSBISETCS BHOBD.

188. DBomonmoHHOE OOBSCHEHHE PYIUMEHTOB M aTaBU3MOB COCTOMT B TOM, 4YTO OPTaHBI
(mpu3HaKM) , cTaBIIME OECHOJIE3HBIMHU JUIsI OpraHM3Ma, HE YTPAYMBAIOTCS B OJHOYACHE, & MOTYT
COXpaHATHCS B TEUCHHE MHLJIMOHOB JIET, NMOCTEICHHO PEAYLUHUPYSICh U Pa3pylIasich MO TPy30M
MyTanui (0TOOp mepectaeT OTOPaKOBBIBATH MYTALUU, HAPYIIAIOIIUE PA3BUTHE JAaHHOTO MPHU3HAKa,
¥ 3TH MYTaIlMd HAYMHAOT CBOOOTHO HAKAILTUBATKLCS, HO TIPOIECC ATOT OYCHb MeUICHHBIN) . [To xomy
JieNia, €CTeCTBEHHO, PeIyLHPYIOIIUcS OpraH MoKeT mnpuoOpectd HoBble QyHkuuu. Jlaxe eciau
BHEIIIHEE MPOSIBJICHUE MpPH3HAKA MOJHOCTHIO YTPAauye€HO, B TEHOME €lIe JOJT0 MOTYT COXPaHATHCS
¢dbparMeHThl TeHeTHYEeCKUX "Mporpamm", 00eCeunBaBIINX Pa3BUTHE JAHHOTO MPHU3HAKA y MPEIKOB.
[Ipu ocoObIx oOcTOSITENBCTBAX (MyTallMM, AKCTpEeMajbHble BO3JEHCTBUS Ha pa3BUBAIOLIMICS
SMOPHOH) ATH MPOrPaMMbI MOTYT HHOT/Ia ""cpaboTaTh" - ¥ TOT/Ia MBI MTOJTy4aeM aTaBU3M.

189. CoBpeMeHHas HayKa Ha OCHOBAaHUH MAJICOHTOJOTHICCKUX M apXEOJOTHISCKUX JAHHBIX BCIO
HMCTOPUIO PA3BUTHUSI M CTAHOBIICHMSI NPEJIKOB JIIOJEH, NMPUHAIEKAINUX K CEMEHCTBY TOMOHUJ
(JTrozIeit), IENMUT HAa TPU CTAJUU: TIPEJACTABUTENH YEJIOBEKA B MIEPBOM CTAIUU OBLITH 00€3bSIHOIIOIH, BO
BTOPOU - HEAHAEPTAJIbLIbI, B TPEThEW - KPOMAaHbOHIIbI U HAKOHEI] COBPEMEHHBIN YEJIOBEK.

190. Tpyn - UICTOYHHK BCAKOTO OOTaTCTBA, YTBEPIKIAAOT IMOJUTUKO-IKOHOBIBL. OH JACHCTBHTEIHHO
ABJISIETCS] TAKOBBIM HAapsy ¢ IPUPOAON, JOCTABIAIONICH eMy MaTepHall, KOTOPbII OH IpPEeBpalllacT B
6orarctBo. Ho oH emnie u HeuTo OeCKOHEUHO OoJbIIee, yeM 3T0. OH - mepBoe OCHOBHOE YCIOBHE BCEi
YeJJ0BEUYECKOMN JKN3HU, 1 IPUTOM B TaKou CTCIICHU, YTO MbI B M3BCCTHOM CMBLICJIC JOJIXKHBI CKa3aTb: TPy
co3aaa caMoro 4€JI0OBCKa.

Tema 4.1

191. Cpena oOHUTaHUS - 3TO COBOKYITHOCTD ONPEISIIEHHBIX a0MOTHYSCKUX U OMOTHYCCKUX YCIIOBUH, B
KOTOPBIX OOHMTaeT JaHHBbIA opraHu3M. OTIeNbHbIE 3JIEMEHTH Cpellbl, Ha KOTOpBIE OpraHHU3M
pearupyer MpHCIIOCOOUTENFHBIMU PEaKIMSIMUA, HOCAT Ha3zBaHUe (akTopoB. [lo mpeobiamaromemy
(bakTopy MM KOMILIEKCY (haKTOPOB, KOTOPbIE HA3bIBAIOTCS CPEA000Pa3yIOLUIMMHU, BEIACISAIOT 4 Cpebl
KM3HH: BOJHYIO, HA3eMHO-BO3/IYIIHYIO, TIOYBEHHYIO W OPTaHU3MEHHYIO.

192. Bognas cpena. Bricokas MIOTHOCTh, TEIUIONPOBOAHOCTb, MPO3PAYHOCTh, CUIIBHBIE IMEPEernaibl
JaBJieHWs, cllabasi a’palys, OCBEIICHHOCTh YOBIBACT C TJIyOWHOW, OTHOCHTEIBHO OJHOPOIHAS
(roMoreHHast) B MPOCTPAHCTBE U cTaOuiabHas Bo BpeMeHH. HazemHo-Bo3mymiHas. Obuime cBera u
KHCJIOpO/ia, HU3Kasl TUIOTHOCTh BO3/yXa, PEe3KHe KOoJeOaHMsI TeMIepaTyphl, BBICOKAs IMOJIBUKHOCTD
aTMocdepsl, nepHUIUT Biard, rereporeHHas. Haumbosee cioxHas Kak MO CBOMCTBaM, Tak U IO
pazHooOpa3uio B mpocTpaHcTBe. [louBeHHas cpema oburtanus. J[edunut uam mojHOE OTCYTCTBHE
CBETa, BBICOKAs IUIOTHOCTh, HEAOCTATOK MJIM M30BITOK BJIArd, HEAOCTATOK KUCIOPO/1a, CPAaBHUTEIHHO
BBICOKOE COJIEp’KaHUE YIJIEKUCIIOTO Tra3a, phIXjas CTPYKTypa cyOcTpaTta, 3amoJHEHHas CMEChIO
razoB U Bonod. Co3maHa uBbIMM opraHusmMamu. OpranusmeHHas. Hannuume erkoycBosiemoit
MUIIA, MOCTOSHCTBO TEMIIEPATYpPHOI'O, OCMOTHYECKOTO, COJIEBOIO PEKHUMOB, OTCYTCTBHE YIPO3bI
BBICBIXaHU, 3allUIIEHHOCTh OT BparoB, HEXBaTKa KHUCIOPOJA, OrPAaHMYEHHOCTh >KU3HEHHOTO
MPOCTPAHCTBA.

193. IIprcrocobaeHHOCTh KHUBBIX CYIIECTB K cpele OOMTaHMsS WIM ajanTaiis — 3TO KOMIUIEKC



XapaKTEepHBIX YepT, MOMOTAIOIUX BBDKUBATH B ONPEACIEHHBIX YCIOBHUSIX U OCTABIATH IOCIE ce0s
MOJTHOLICHHOE 3/I0pOBOE TOTOMCTBO. AjanTanus K OKpYXarolled cpene BO3HHKAeT B XOJe
sBomonuy. [losBieHue npucnocoOIeHHOCTH Y PACTEHUN U )KMUBOTHBIX — XapaKTepHOE SIBJICHUE, HO
OHa TPOSBISIETCS JaJeKOo He cpaszy. B pe3ynpraTe UIMTENBHOTO SBOJIOLMOHHOTO IpoIecca
MOSIBJISIFOTCS] 0COOU ¢ 0COOBIMH MPU3HAKAMHU, IPUCTIOCOOICHHBIMU K YCIOBHSIM BHEIIHEH CPEIbl.
194. Dxonoruyeckuit (akTop - 3TO J0OOE YCIOBHUE CPEIbI, CIOCOOHOE OKAa3bIBaTh MPSIMOE WU
KOCBEHHOE BIIMSHME Ha >KMBBIE OPraHU3MbI, XOTS Obl Ha NPOTSHKEHMH OJHOW u3 (a3 ux
UHIMBUYAJIbHOTO pa3BUTHA. B CBOIO ouepenp OpraHu3M pearupyer Ha HKOJOTHUYECKUH (akTop
cnenupUIHBIMU IPUCITIOCOOUTETHLHBIMU peakusiMu. Takum o0pa3om, sKosIoruyeckue GakTophl - 3TO
BCE DJIEMEHTHI €CTECTBEHHON Cpe/Ibl, KOTOPBIE BIMSIOT Ha CYIIECTBOBAHUE U Pa3BUTHE OPIraHU3MOB,
M Ha Kakuhe OJKMBBIE CYIIECTBA pearupyroT peakusIMH MpucrnocodseHuss (3a mpenenamu
CHOCOOHOCTH MPHUCIIOCOOICHHS HACTAET CMEPTB).
195. DOkosormveckue (HakTophl - 3TO Bce (PaKTOPBl OKPYKAMOIIEH Cpebl, JICUCTBYIOIIHE Ha
opranusM. OHu genstes Ha 3 rpynmbl: AOHOTHYECKHE - (PaKTOPHI HEKUBOW MPHUPOJIBL: TEMIEpaTypa,
BJIQXKHOCTb, COJICHOCTb BOJABI. bHOTHYeckue - BO3IEHCTBUS >KMBBIX OPraHM3MOB: XUITHHUYECTBO,
napasuTU3M, CUMOMO03, KOHKYpPEHIHs. AHTPOIIOT€HHBIE - BO3JCHCTBHS YeJOBEKa: BBIpyOKa Jeca,
3arpsi3HEHUE BO3/1yXa, OCYyIIeHHEe 00I0Ta, PHIXJICHHUE MTOYBHI.
196. 3akon (mpaBmwio) wmuaEMyMa Jlmbmxa (FO.Jlubux, 1840). OtHOcHTENbHOE IEHCTBUE
OTJIETBHOTO JKOJIOTUYECKOT0 (pakTopa TeM CHIIbHEE, YeM B OOJbILICH CTENeHU MO CPaBHEHUIO C
JIPYTHMH OIIyIIaeTcs ero HexmaTka. 3akoH TtoiepantHoctu Illendopna (B.llendopa, 1913).
JlumutupyomuM (HakTOpoM TPOIBETAaHUS MOXKET ObITh KaK MHUHHMYM, TaK U MakCHMyM
JKOJIOTHYECKOTO  (haKTopa, [WANa30H MeEXKIy KOTOPHIMH OTpEAeTseT BEIHNYWHY TOJNEPAHTHOCTHU
(BBIHOCIIMBOCTH) OpraHu3Ma K JaHHOMY (aKTopy.
197. 3akon TtonepantHoctu lendopaa: nmumutupyrommm ¢GakTopoM MPOIBETaHUS OpraHU3Ma
(BUga) MOXKET OBITh KaK MHHHMYM, TaK ¥ MaKCHMyM SKOJOTHYECKOTO BO3JCHCTBHS, THAMa30H
MEXy KOTOPBIMHU OIpeAesseT BETUYMHY BBIHOCIHBOCTH (TOJEPAHTHOCTH) OpraHuU3Ma K JaHHOMY
dakrtopy.
198. Tlomymsiuust sBISIETCS AIEMEHTAPHON CTPYKTYpO# BHa, B GopMe KOTOPOI BUIl CYIIECTBYET
B mpupoje. OCHOBHBIMH XapaKTEPUCTUKAMHU TOMYJSIMH SBISIOTCS: TUIOTHOCTh, YHCIEHHOCTD,
POXK1a€MOCTh, CMEPTHOCTh, BO3PACTHOM COCTaB, XapaKTep paclpeseieHus B Mpeaenaax TeppUTOpHH
U TEMII pOCTa.
199. Mecto, 3aHMMaeMOe BHUJIOM B OHOILIEHO3€, BKIIIOYAIOIIEE KOMIIIEKC €ro OMOLEHOTHYECKUX
cBsizeil m TpeOoBaHmii K ¢akropam cpensl. Tepmun BBen¢H B 1914 romy /Ix. I'purHESIOM M B
1927 rogy Yapne3om DntoHoM. B Hacrosiiiee Bpemsi onpeaeneHue [ puHHeIa MPUHATO Ha3bIBAaTh
MPOCTPAHCTBEHHOW HHUINIEH, a OMNpeesieHre OJITOHA Ha3bIBalOT Tpoduyeckod Humed. B
HacTosilee BpeMs JOMUHHpYeT Mojenb rumepodobéma JDx. O. XarumHcoHa. Mojenb
npejcTaBlIeHa Kak N-MepHBIH KyO, Ha OCSX KOTOPOTO OTJIOKEHBI dKosorndeckue (akropsl. [lo
KaxaoMy (axkTopy y BUAA €CTh JHana3oH, B KOTOPOM OH MOJET CyIIecTBOBaTh. Eciu mpoBecTu
MPOEKINH OT KPAHUX TOYEK JUANa30HOB KaXI0W O0cH ()aKTOPOB, MBI TIOJIYYHM N -MEPHYIO GUTYDY,
/1€ N - KOJIMYECTBO 3HAYMMBIX JJIs BUJA SKOJOTHIECKHUX (DaKTOPOB
200. CooOmiecTBO OPraHU3MOB, HCTOPHYECKHU CIIOKUBIIASCS COBOKYITHOCTh )KHUBOTHBIX, PACTCHUH,
rpuboB U MHUKPOOPTaHH3MOB, HACEJAIOUIMX  OTHOCUTEIBHO  OJHOPOIHOE
’KMU3HEHHOE TIPOCTPAHCTBO (OMpEIEeNEHHBIN YJaCTOK CYIIM WM aKBaTOPWH), CBSI3aHHBIX MEXIY
coOOi, a TakkKe OKpyXaroued HxXx cpeaod. bBHOIEHO3bI BO3HHMKIM Ha OCHOBE OMOT€HHOTO
KPYroBOpoTa M OOECIEeUMBAIOT €r0 B KOHKPETHBIX NPHUPOJHBIX YCIOBHSIX. OTO ITWHAMHYECKAs,
criocoOHast K CaMOpPETyJIHpPOBAaHMUIO CHUCTEMA, KOMIIOHEHTHl KOTOPOil (IIPOAYLIEHTHI,
KOHCYMEHTBI, PEIyIEeHThI) B3auMOCBs3aHbl. OIWH W3 OCHOBHBIX OOBEKTOB HCCIIECIOBAHMUS
skojoruu. Hawmbornee BaXHBIMM KOJIMYECTBEHHBIMH IIOKa3aTeIsIMU OHMOIICHO30B SIBIISIOTCS
OuopazHooOpa3ue u bruomacca.
201. OpranusMmbl, YydacTByIOIIME B CcHMOHMO3€, Ha3blBalOT cuMOMOHTamu. Hampuwmep,
CUMOMOHTAMH  SIBJISTFOTCS rpud ® BOJOPOCHb, OOpasylolye JMIIaiHuK, Oepé3a u
non0epé30BUK, MypeHa U pPbIOA-YUCTWIBIIUK, HACEKOMBIC-OMBUIUTEI U OMNBUIIEMbIE HMH
PACTEHHUS. A....ccvvene. BHyTpuBH10Basi KOHKYPEHIUS — COMEPHUUYECTBO 3a PECYPCHI MEXKY
0COOSIMH OJHOTO BUJA. DTO BKHBIN (DAKTOP CaMOPETySIUU B MOMYISIIHH ............ XUITHAYECTBO
— TUI B3aMMOOTHOIICHUH, TPH KOTOPOM NPEACTABUTENM OJHOIO BHJA MHUTAIOTCA
MPEICTABUTENISIMUA JPYTOTO BUA.



202. BzaumoneiicTBHE JKMBBIX OPraHM3MOB C KOMIOHEHTaMu Ouocdepsl (Jiutochepoi,
atMocdepoii, runpochepoil) MPOUCXOJUT MMyTeM 0OMEHA, TUTAHUS, ILIXaHUS, BBIICICHUS TPOIYKTOB
MeTtabonu3ma. Bce opraHu3Mbl HEOJUMHAKOBBI C TOYKM 3pPEHHS ACCUMUJISIMM MMU BEUIECTB H
sHepruu. PacTeHHs HCMONB3YIOT CONHEUHYIO SHEpPIrui0, OCYLIECTBIS Mpouecc (OTOCHHTE3a, a
JKUBOTHBIE MOTPEOJIAIOT OpPraHUYECKHe BEIIEeCTBA, CO3JAAHHBIE PACTEHUSMU - (POTOCHMHTETHUKAMHU.
JKvBOTHBIC, B OTIMYME OT PACTCHUUW W OaKTepUi, HE MOTYT OCYIICCTBIATH peakuuu (GOoTo- U
XEMOCHHTE3a, a BBIHYKICHBl HCIOJNb30BaTh COJHEUHYI0 JHEPTHUI0 OIMOCPEAOBAHHO - 4Yepe3
OpPraHMYecKOoe BEIIECTBO, CO3/laHHOE (HOTOCHHTETHKaMH. Bce XKHBBIE OpPraHU3MBI IO CIOCOOY
MUTaHUS MOXHO pa3feNuTh Ha JIBa KJjacca: aBTOTPO(HbIE U reTepoTPOQHBIC OPTaHU3MBI.

203. KpyroopoT BelIeCTB — 3TO MEpPEMEIICHHE BEIIECTBA B OPME XUMHUYECKHX DIIEMEHTOB H
UX COEIUHEHHH OT MPOIYLEHTOB K pEaylleHTaM, 4Yepe3 KOHCYMEHThl WM 0e3 HHX U OIATh K
npoayleHTamM. Pactenus — aBTOTpo(HBIE OpPraHW3MBI, CIOCOOHBIE B Ipoiecce (OTOCHHTE3a
CUHTE3UPOBATh OpPraHMYECKHE BELIECTBA M3 HEOPraHMYECKHUX, TIOITOMY HMX  Ha3bIBalOT
MPOIYIICHTaMU, WJIH MIPOU3BOIUTEIISIMHU.

Tema 4.3

204. buochepa - 3T0 00/MaCTh, B KOTOPOH HAXOMATCS BCE JKHMBBIC OPraHM3Mbl Ha ILJIAHETE
3emisi. Bozma mpakTHUECKH IOJHOCTBIO HAIMOJNHEHAa WMH, a B 3€MHOM KOpE pa3Hble CyIIecTBa
BCTPEYAIOTCS Jlake Ha TiIyOmHe 10 7 KM. ATMocdepa 3aceieHa JO O30HOBOTO CJIOS, Jajbllie
COJIHEYHBIC JIydd M HH3Kas TeMIepaTypa yOWBalOT Bce JKuMBoe. BepxHss rpanuna Ouocdeps
NpOXOAUT B aTMocdepe, Ha BbicoTe B 15-20 kM OT moBepxHOCcTH. [laiee 3akaHYMBAETCSI 030HOBBIM
CIIOH, a 3a ero mpeAeIaMu XU3Hb MTOru0aeT OT COMTHEUYHOW aKTUBHOCTH. HIDKHSS TpaHnIia HaXOqUTCs
B 3eMHOI Kope (iurocdepe), MpoxoauT Ha riayoune 3,5-7,5 kM. Takol nuamnazoH 0OYCIOBIEH TeM,
4yTto Temmneparypa 1uiaHeTsl poxoxuT no 100 rpamycos Llenbcus Ha pa3HBIX rTyOMHAX.

205. buocdepa -3TO TEppUTOPHUS >KU3HU U HOPMAIBHOTO CYIIECTBOBaHMS JIOOOT0 KHBOTO
opranusma Ha 3emie. XKuth BHe 6nocdepsl mpocto HeBo3MoxkHa! Benp "0mo0" - 370 KU3Hb, 3HAUUT
3TO KUCJIOPOJ U BCE HEOOXOOUMBIE JUIS JKU3HU BellecTBa. Bce *HMBbIe OpraHM3Mbl HACHIIAIOTCS
KHCJIOPO/IOM: JIFOAM, JKUBOTHBIE M BCE OCTaJbHBIE, MOJICPKUBAIOT CBOIO JKW3Hb HACHIIEHHEM
KHCI0pooM. B npyroii cpenie opraHu3M MpoCTO HE BBIIEPKUT U IOTHOHET.

206. JKuBoe BemiecTBO, MM OHOMacca, TNIAHETHl — COBOKYITHOCTH BCEX JKHUBBIX OPTaHU3MOB, €TO
poib B (opMupoBaHuM Omochepbl, B U3MEHEHUH Ta30BOr0 cOcTaBa aTMOcdepbl, B 00pa3oBaHUU
nouBsl, ruapochepsl. JKuBoe BemecTBO — Hauboliee aKTUBHBIA KOMIIOHEHT B Ouocdepe.
BosneyeHne opranu3mMaMu B KpyroBOpOT OTPOMHON Macchl MMHEPAJIbHBIX BELIECTB, HEMPEPHIBHOE
nepeMeneHe BEMIECTB MEXy TTOYBOH, pPACTEHUSIMH, )KUBOTHBIMH 1 MUKPOOPTaHU3MaMH.

207.  IIpOoMBIIIIEHHOCTD, CEIbCKOE XO3SHUCTBO U Ja)ke ObITOBas JAEATEIbHOCTD YeJIOBEKa MPUBOJISAT
K BBIOPOCY TOKCHYHBIX BEUIECTB B aTMOC(epy, BOJHBIE U TIOYBEHHBIC 3arpsi3HEHUsS. JTO TIPUBOIUT K
U3MEHEHMIO KJIMMAaTa, CHUKEHUIO KauyecTBa BOJBI M TMOYBBI, a TAKKe YXYALICHHUIO YCIOBHUH >KU3HU
JUIL BCEX XHUBBIX cymiecTB. Kiaccndeckwii mpumep — BBIOPOCH MAapHUKOBBIX Ta30B, TaKUX Kak
YIJIEKUCTBIA Ta3, METaH M OKCHJ a30Ta, KOTOpble MNPHUBOJAT K TIJ00AJbHOMY MOTEIUICHHIO H
U3MEHEHHIO KITMMATa.

208. DkoyOrMYecKuil KpU3UC — 3TO YCTOWYMBOE HapyllIeHHE PaBHOBECHUS MEXIY OOIIECTBOM U
MIPUPOJION, 3aKITIOYArOIIeecs] B JeTpafallii OKPYXKAIOIMICH MPUPOTHON Cpenbl U HECTOCOOHOCTH
TOCYJapCTBEHHBIX CTPYKTYp TPHUHATH COOTBETCTBYIOIIME MEpPbI I TOTO, 4YTOOBI pPELIMTH
CO3JIaBIIYIOCS TIPOOJIEMY W BOCCTAHOBUTH COCTOSTHUE OJIATrONPHUATHON OKPYKAIOIIEH CpeJIbl.

209. MoOXHO HaMeTUTh JBa NYTH PALMOHAIBHOIO MPUPOIOINONb30BaHMA. [lepBbIil myTh- 3TO
pasyMHOE COKpaIlleHHE TOTPEOJICHUS] B aHTPOIOTEHHBIX KOCHUCTEMaX W CeNIEKIUSl JKUBOTHBIX H
pacTeHUi UIs MOJSyYyeHHs] BHJOB C HIMPOKMM JHMANa30HOM CAaMOPETrYJIMPOBAaHUA, T.€. YKOHOMHO
HCTIONIB3YIOIIMX MPUPOAHBIN pecypc. BTopol myThb- yBeIWYEHHE TOTO WM MHOTO pecypca MyTeM
npupoa000yCcTpoiicTBa, MpUAAHNS HOBOTO KauecTBa PECypcy.

Tema 4.4

210.  AsxTtpomoreHHble (HaKTOpbI, OKa3bIBAIOIIME BIMSHUE Ha Ouocdepy, BKIOYAIOT B ceds
pa3MYHbIE BHIBI 3arps3HEHUS OKPYKAIOMICH Cpeabl, OMyCTHIHUBAaHUE, BBIPYOKY JIECOB W
JerpajaliMio IOYBbI, pPACTyLIyl0 ypOaHM3aLUMI0O W HMHAYCTpUAIn3auuio. I[IpoMblnuieHHOE
MIPOM3BOJICTBO, BPEIHBIC BEIOPOCHI M OTXOJIBI, CEITLCKOE XO3IHUCTBO C MCIOIH30BAHUEM XUMHUYECKUX
yIOOpeHU U MECTUIMI0B — BCE 3TO NMPUBOIUT K HETaTUBHBIM IOCIEACTBUSIM



st Ouocdepsl, TaKMM KaK H3MEHEHWE KJMMaTa, CHIKEHHE OMOopa3HOooOpasws, YHHUYTOXKEHHUE
HKOCHCTEM U BBIMUPAHUE BHUJIOB.

211. AxTpomoreHHoe BO3JCICTBHE Ha COCTaBIsAOIMKME aTMocheppl - OTO HapyIICHUS
BEIIECTBEHHO-3HEPreTHYeckoro  Oajmanca B arMocepe 1MOJX  BIMSAHHEM  aHTPOIOTCHHOM
NESTEIbHOCTH, BBIPAKAIOLIEHCS B HM3MEHEHMM TIJI00AbHOM DJHEpPreTuku 3eMiu B pe3yjbTaTe
HAKOIJICHUS YIJIEKHCIOrO Ta3a, YMEHBIICHUS IUIOTHOCTH O30HOBOTO OJKpaHa, 3arps3HeHHUs
atMocdepsl T.H. OTCIUIAIOIMIMMH Ta3aMu (METaHOM, (ppeoHaMu), MPSMOro BBIOpOca Teruia | JIp.
BUJIOB DHEPTHUU.

212. Bo3szeciicTBHE YeIOBEUECKOW NEATEILHOCTH Ha THUIApOchepy CHOCOOCTBYET €€ 3arpsi3HCHUIO
¥ U3MEHEHHIO CBOMCTB NMPHUPOJAHBIX BOJ, B TOM YHCIE HapylIeHHE WX LUPKYIAIuH. B oTinmume ot
atMocdepsl, ruapocdepa crnocoOHa K HAKOIUICHUIO  3arpsi3HAIONIMX COSTUHEHHUH B COCTaBe BOJHBIX
Macc, JTOHHBIX OTJIOKEHUSX, MUMIEBBIX IIETAX BOJHBIX OpraHu3MoB. [IpoMCXOIUT HakKomIeHHE B
BOJIOEMax, JOHHBIX OCaJIKaX, OpraHM3Max PbI0 MU MOJUTIOCKOB MECTUIUAOB U TSKENbIX METaJJIOB,
MOCTYMAIONIMX B BOJOEMBI CO CTOKAMH MIAXTHBIX, CEIbCKOXO3SIMCTBEHHBIX, HHYCTPUAIBHBIX BOJ.
Ha Hee HeraTMBHO BIUSET 3arps3HEHUE HE TOJBKO XHUMHUYECKUMU BEIIECTBAMHU, YYXKIbIMU
OMOJIOTUYECKMM  KPYyroBOpOTaM, HO ¥ Ype3MEpHOE TMOCTYIUICHHE OpraHWKH, BBI3BIBAIOIICE
3BTpO(UKAIIO BOAOEMOB. MHKeHepHast 1eATeIbHOCTh YeIOBEKa HAPYIIAeT eCTECTBEHHBIA COCTaB U
UPKYISIIUIO IPUPOIHBIX BoA. Hampumep, aHTpONOreHHOEe MOTEIUIEHHE KIMMAaTa MOKET YBEITUYUTh
TEMIEPaTypy MPHUIOISIPHBIX TEPPUTOPHM U CIOCOOCTBOBATH HCUE3HOBEHUIO JIbJIOB APKTUYECKOTO
U AHTapKTUYECKOTO peruoHoB. [Ipw 3TOM ypoBEHb OKeaHa MOXET HMOIHATHCS Ha 4-5 M u Oojee.
[TocTpoiika KpYyMHBIX TUAPOTEXHUYECKUX COOPY)KEHHUH YMEHBIIAeT CTOK PEYHBIX BOJ U BBIHOC
QJUTIOBUAJIBHBIX OTJIOXKEHUH B YCTh peK. DTO CIOCOOCTBYET OBICTPOMY pa3pyLIEHHMIO IENIbT U
OeperoB 3a cyeT MOPCKOil abpazuu. Pazbop BoabI KPYIHBIX peK Ha OPOILIEHUE MPUBEN K JAerpagaliu
BOJIHBIX 0AaCCEHOB BHYTPEHHETO CTOKA, H3MEHEHUIO UX MUHEPATU3AIIH.

213. JIutocdepa - TBepaas odonouka 3eman MoutHocTbio 50...250 kM. B nutocdepy BXoaUT 3eMHas
KOpa TOJIIMHOM 5...60 KM Ha KOHTMHEHTaX, a Tak)Ke Ha JiHe okeaHoB. YacTbio Ouocdepnl sBIsETCS
TOJIBKO BEpXHSS YacTh 3€MHOM KOpbI (JuToOMOC(epa) MOITHOCTHIO

2..5 kM. B pe3ynbrare MOIIHOTO BO3JECHCTBHS TEXHUYECKH BOOPYXKEHHOrOo 0OIlecTBa Ha
OKpYKalolIylo cpeny JjautoOuocdepa HCHbITHIBAET HambOosee cuilbHOe npeoOpa3oBaHue. OHa
MIOJIBEPTAETCs 3arPsI3HEHUIO U 3aCOPEHUIO PA3IUYHBIMU TPOMBIIIIICHHBIMA M OBITOBBIMH OTXOJIAMH,
B3pBIBaeTCs, epepadaThIBaeTCAd Ha MECTE WM YBO3MTCS, pACCEUBACTCS, BBITYBAETCS, Pa3MbIBACTCS,
MOKPBIBAETCS BOJOHU, acdambToM, OeTOHOM, KaMHEM. B mepByro ouepens MPOUCXOIUT 3arps3HEHUE
MOYBBI KaKk HanboJiee TOCTYIHOTO JIEMEHTa JTUTOC(EPHI.

214. K npsmMomy BO3JIeHCTBUIO OTHOCATCS: 1) CriomiHas BeIpYOKa JIECOB; 2) JIECHBIE TOXKAapPhI U
BBDKUTAHUE PACTUTEIBHOCTH; 3) YHHUYTOXKEHHE JIECOB U PACTUTENIBHOCTH TMPU  CO3JaHUU
XO3SIMCTBEHHONH WHQPACTPYKTYPHI (3aTOIUIEHUE TIPU CO3/JaHUU BOJOXPAHWIHII, YHHUYTOKCHHE
BOJIM3M KapbhepoB, MPOMBIIUIEHHBIX KOMIUIEKCOB); 4) ycuiMBaroluiica npecc Typusma. KocBennoe
BO3/ICHICTBHE - ATO W3MEHEHHE YCIOBHI OOWTaHHS B pe3yJbTaTe aHTPOIIOTEHHOTO 3arps3HCHUS
BO3/yXa, BOJbI, IPUMEHEHHs MECTHLIHUIOB U MHUHEPAIbHBIX ynoOpeHuil. OnpeneneHHOe 3HaueHHE
UMeeT TaKKe NPOHNKHOBEHHWE B PpACTHUTENBHBIE COOOMIECTBA YYXKJIBIX BHIOB PACTEHHM
(MHTPOAYLICHTOB).

Tema 4.5



Knaccudmkaums hakTopos npeAcTaBneHa Ha pucykke 1
DaKTOPbI CPEbl, BIHSIONINE HA KOPOBLE Ye/I0BeKa

@uTHYECKTIE: Xumnyeckue: Buonornyeckue:

KTHMAMICCKIe; TSIKITBIC MOTALTB. BUpYCHBIe:

Mexato: HeCTHINB W y106peHHst. GaKTepuATHHBIC:
aKyCTHYeCKHC. SIOXHMHUKATHE napasuTapHEIC

- NeKTPOMATHITHEI (xI0pHpoBanbie (reapMmITL).

witysenis VE€BOT0POTB): rpuGioBbie

wommmMpyloue leKapeTBenTIbIc undexum
2 15 . uxyseHms npenaparst

216. Ha coBpeMeHHOM 3Tare B KPYIHbBIX rOpoaax Mupa chopMUpoBaHa HOBasl SKOJIOTHYECKas cpesa,
r7ie HaOJII0JaeTcsl BHICOKAs KOHIICHTpAIMs aHTPONOreHHbIX (hakTopoB. K Takum (akropam MOXKHO
OTHECTH 3arps3HEHHE BO3/yXa, [MOYBbI, BOJbI TOPOJA, BHICOKHI YPOBEHB IlIyMa, 3JIEKTPOMArHUTHBIC
H3ITYyUYCHUSA, KOTOPBLIC MABJIAOTCA HCIOCPCACTBCHHBIM IMPOAYKTOM HWHAYCTPpHAIMU3ALUU. I{pyra;l
COCTaBJISIIOIIAs KOMIUIEKCHOTO BO3JCMCTBHS Ha aaNTallI0 YeJIOBEKa B TOPOJE - COLMOKYIbTYpHAs
cpena.

217. Apantanus 4enoBeka - ATO IMPOLIECC, B pe3yibTare KOTOPOTO OPraHu3M TIOCTEHNEHHO
nproOpeTaeT OTCYTCTBOBABIIYIO paHEe YCTOMYMBOCTH K OIPENENIeHHBIM (DakTopaM OKpY’Karomien
cpelsl U TakuM o0Opa3oM IMOJIydaeT BO3MOXKHOCTb JKHTh B YCIOBUSAX, paHee HE COBMECTHMBIX C
JKU3HBIO, U PEIIATh 3a7a4i, paHee Hepaspemmmble. MTak, MexX 1y 4eJIOBEKOM M OKpYKaroLeH cperon
€CTh TapMOHUYHOE €ANHCTBO. Bee ycnoBus cpefpl, (hakTOpbl OKPYKAIOIIEH CPeIbl TAKXKE YIaCTBYIOT
B (DOPMHUPOBAHUU 370POBBS YETOBEKA.

218. duznyeckas aKTUBHOCTD - BayKHEHIIas cocTaBistoas 310poBbs Perynsapuas ¢usndeckas
AKTUBHOCTH CIIOCOOCTBYET HE TOJBKO YKPEIUICHHIO M COXPAHEHHUIO 3/I0POBBS, HO M JOCTOBEPHO
CHI)KAaeT PUCK Pa3BUTHUS BaXHEHIMX COLMAIbHO- 3HAYUMBIX 3a0oneBanuil: auabera Il tumna, paka,
THUIICPTOHUH. dusnueckass aKTUBHOCTHL OKa3bIBA€T B IIOJIFOCpO‘IHOfI MEPCHCKTUBE IMOJIOXUTCIILHOC
BIIMSTHUE HA 3/I0POBbE, U YIYUIIAET KaueCTBO JKU3HH.

219. OtcyrcTBUE Yy4€Ta KaJOPUMHOCTM B NUTAaHUM MOXET IPUBECTH K HapYIICHUSIM B
(GYHKIIMOHUPOBAHUM OpPTaHW3Ma: MPU HEJOCTaTKe - K HCTOIICHUIO, MPU M30BITKE - K OKUPEHHUIO.
OpHako o0ecriedeHHWEe DJHEPrueil He TOKPBIBaET TOTPEOHOCTH OpraHW3Ma B  BEIIeCTBax,
HEOOXOUMBIX JJIsi TOCTPOCHUS U OOHOBJIEHUsI OpraHu3Ma. PallioH cOCTaBICHHBIN TOJIBKO € YyUETOM
BHCpFCTH‘IeCKOﬁ OCHHOCTU TMPOAYKTOB MOXCET OKa3aTbCA HCEIMOJIHOUCHHLIM. HOSTOMY JJIA
XapaKTepUCTUKU TUTAHUS BaXXHO YYUTHIBATh M THINEBYIO IIEHHOCTh. YCBOSEMOCTh W I0JIb3a
pa3IUYHBIX BEIIECTB OTAMYaeTcs. Tak, MpOCThIE caxapa - MOHOCaxapuasl (IJIIOKO3a, (PYKTO3a)
ycBaMBaroTCs 0€3 mpeaBapuTesbHON hepmenTanmu. MI3BecTHBIN HaMm caxap - aucaxapuj (COCTOUT U3
JIBYX MOHOCaxapoB) OBICTPO pacIIeIUIIeTCss Ha TPOCThIe caxapa H TaKKe SBISIOTCS
JerkoycBosieMbIM. boree crnoxHBIe caxapa - TOJHMCaxapuibl, K HHUM OTHOCHTCS Kpaxmal
(3amacaromuii yriaeBojJ pacTeHUi), JOCTATOYHO JOJITO PACIICIUISIOTCS 10 TJIIOKO3BI M CHAOKaroT
OpraHu3M B TeuyeHHe Oosiee IIMTEIBHOro cpoka. Hekoropele mnosucaxapuabl, Kak LELII0I03a
(comepkHTCsl B KJIETUATKE pPACTEHHUI), BOOOINE HE TEepeBapUBAETCSA, MPH ITOM YHOTpeOiaeHue eé
BMECTE C MUIIEH OKa3bIBaeT OJIArONPUSATHOE BIUSHUE HA MUIIEBapeHUE, TOJACpKAHIE MUKPODIOPHI
KHUIICYHWKA, a TAK¥XKE CHOCO6CTByeT BBIBCACHUIO TOKCUYHBIX BCIIICCTB.

Tema 5.1
220. OCHOBHBIMH HAIPABICHUSIMH OMOTEXHOJIOTHH SBIISIOTCS METUITMHCKOE ((hapMarieBTHYECKa,
UMMYHHas); CEIbCKOXO03SCTBEHHOE (BeTepuHapHas,

pPacTeHHEBOJCTBO); MPOMBIINUIEHHOE (TMHILEeBas, Jierkas, XUMHYecKas IPOMBIIIIEHHOCTb,
HHEpreTUIecKas); SKOJIOTnYecKoe (OUMCTKa CTOYHBIX BOJI, epepadoTKa OTXOJ0B U JIp.).

221. T'ennas umxenepus; * Kierounas wmkeHepus; * KionupoBanme. C MOMOIIBIO METOIOB
KJIIETOYHOM M TEHHOM WHXCHEPUHM BO3MOXKHO IIOJIy4EHHME HOBBIX BBICOKOIPOIYKTUBHBIX
IPOAYLIEHTOB OCJIKOB M NENTUIOB YEJIOBEKA, aHTUICHOB, BUPYCOB U Jp. Pa3Butue reHetnueckon u
KJICTOYHOM MH)XEHEPUH MPUBOIUT K TOMY, YTO OMOTEXHOJOrMYecKas MPOMBIIIJICHHOCTh BCE IIUPE
3aBOEBBIBAET HOBBIE 00JIACTH TPOU3BO/ICTBA.



222. OOBEKThl OMOTEXHOJOTHHM MHOTOYHCICHHBI. JTO OWOJOTHYECKHE OOBEKThI (KUBBIC
OpPTaHU3MBI), TIPOIECCH B CUCTEMAaX U TEXHONOTHIX ((PU3UKO-XUMHYECKHE, OMOXUMUYECKHUE U Jp.),
pe3ynbTaThl H3MEHEHUH B OWOTEXHOJIOTMYECKUX CHCTeMax (BbIIEJICHHE OJHEpPruH, CHHTE3 U
Jerpajalus BEUIECTB, MX B3aWMOJACHCTBHE, (OPMUPOBAHHE HOBBIX CBOWCTB W JIp.), METOJBI
uccienoBanusi ((PU3MOJIOTMYECKHE, OpraHOJeNTUYECKUe M Jp.), a TakKe KayecTBO T'OTOBOM
OPOAYKIHMH (CTPYKTYpa, COCTaB, MHILEBasi U OMOIOTHYecKas IEHHOCTh U Jp.).

223. buortexHoNOrus - 3TO HOBas U MepeoBasi AUCUHUIUINHA, KOTOpas BMEIIUBAETCs B Te 00JIacTH,
KOTOpbI€ paHbllle Ka3aJIUCh HE3BIOJEMBIMU. OJTO HEU30€KHO MPUBOAUT K BO3HUKHOBEHHIO
MHO’KECTBa ITHUECKUX MpobsieM. O1Ha U3 OCHOBHBIX 3TUYECKUX MPoOIeM OMOTEXHOJIOTUN CBSA3aHA C
KIoHupoBaHueM. CyIIECTBYIOT CIIOPBI O MOPATbHOM acCIeKTe KIOHUPOBAHUS, BO MHOTHX CTpaHax
KJIIOHUPOBaHHE 4YEJIOBEKa 3alpelieH0 Ha TOCYJapCTBEHHOM YpoBHE (Hampumep, B SNOHUU U
@pannyn). J[Be OCHOBHBIE 1€/ KIIOHUPOBAHUS YEJIOBEKA - TeparneBTudecKas (Co3aaHne JOHOPCKUX
KJIETOK) U penpoAyKTUBHas. PenmpoayKTuBHOE KJIOHUPOBAHKE 3aIPELICHO B OOJIBIINHCTBE CTPaH U3-
32 MHOTUX ITHYECKUX W HACJIEICTBEHHBIX mpobieM. KiioH Oymer uMeTh TOT e TeHOTHII, YTO U €Tr0
OpUTHHAJ, HO OYIyT JIU OHU JEUCTBUTENBbHO noxoxu? Kak naeHTuguuupoBars o€ B Mupe, rie
KJIOHUpOBaHHE paspemieHo? BrI30oBeT s KIIOHHpOBaHUE KceHOo(oOCKkue HacTpoeHHs B oOmecTBe?
KOpuanueckue BOMPOCHI, Kacaromuecss poiau KJIOHA B OOIIECTBE, a TAKXKE €ro B3aMMOOTHOIICHHH ¢
OPUTHHAJIOM, JIO CHX ITOP HE PEIICHBI.

224.  ®denepanpHas ciayx0a MO HKOJIOTMYECKOMY, TEXHOJIIOTUYECKOMY M AaTOMHOMY HaJ30py
(Pocrexnanzop) - ocymecTBisieT GyHKIIUU 1O KOHTPO-III0 ¥ HAA30py B chepe 6e30macHOro BeIeHUs
paboT, CBA3aHHBIX C MOJB30Ba-HUEM HEJpPaMH, NMPOMBIILICHHONW 0e30MacHOCTH, 0€30MacHOCTH MPHU
WCIIOJIb-30BAHUM aTOMHOW JHEPTHH, JJICKTPUUYCCKUX M TEIUIOBBIX YCTAHOBOK W CeTe (Kpome
OBITOBBIX), THUAPOTEXHUYECKHX COOpYyKeHuil. PocrexHam3op Takxke umeer (QyHKIHH B cdepe
OXpaHbl OKPYKAIOMIEH cpeibl B YacTH, KAacCAIOMIEHCS OTrpaHUYCHHUS HETaTUBHOTO TEXHOTESHHOTO
BO3JCHCTBUS.

Tema 5.2

225. IlpombinuieHHass OuoTeXHONOTHS OOBEAWHSET B ce0e XHUMHIO, MOJEKYISAPHYIO U
MUKPOOHOJIOTHIO C TIPUKJIATHBIMA HAYKaMU ISl UCTIOJIb30BaHUS MUKPOOPTAHU3MOB, KJIETOK, TKaHEH
U TEHOB C IIeNbI0 TPOBEACHUS TEXHOJIOTUYECKUX TMPOIECCOB Pa3IMYHON HAMpaBIEHHOCTH. DTa
00J1acTh MCCIICIOBAaHUMN SIBIISIETCS OJHOW M3 HauOOJiee TEPCIEKTUBHBIX CETOIHS, U TO3BOJISIET HE
TOJIEKO U3MEHSTh U yIy4IlaTh XapaKTEePUCTHUKU BEIIECTB, HO M CO3/IaBaTh HOBbIE MUKPOOPTAaHU3MBI C
VHUKQIBHBIMU ~ QYHKIHSIMHA.  JIOCTHOKCHHSI OMOTEXHOJOTHH OSKOHOMHYECKH U JKOJOTHYCCKH
BBITO/IHBI, YTO BEAET K €€ HIMPOKOMY pPacIpOCTPAHEHHIO MPAKTUYECKH B KaXIOW OTpaciu - OT
He(TenepepaboTKU J0 CEIbCKOro X03sIicTBa.

226. buorexHONOTHs CEroJHS pa3BHBaeTcs OypHbIMH Temnamu. Kak Hayka, OHa u3ydaer
BHEJIPEHUE TTPOU3BOICTBEHHBIX IPOIIECCOB, B OCHOBE KOTOPBIX JIGKUT MPAKTHUECKOE MCIIOTH30BAHHE
MHUKpPOOPTaHU3MOB, BCEBO3MOXKHBIX OHOJOTHYECKHX CHUCTEM. JTO HE TOJBKO PACTUTENbHBIC WU
KUBOTHBIC TKaHW, HO M MPOTOIUIACTHI, pekoMOuHaHTHBIE JIHK, a Takke MOJHOCThIO TeHETHYCCKH
MonudunpoBanHble  OpraHu3Mbl. (OCHOBHBIMH  HAMPABICHUSIMH  Pa3BUTHS  OMOTEXHOJOTHH
CUHTAIOTCS: CO3JIaHWE HOBBIX BHJIOB MPOIYKTOB IMHTAHUS W KUBOTHBIX KOPMOB, ITPOU3BOJICTBO HX;
BBIBE/ICHHE HOBBIX IINTAMMOB MOJIE3HBIX MHUKPOOPTaHU3MOB; CO3/IaHWE HOBBIX MOPOJ KUBOTHBIX;
BBIBE/ICHHE HOBBIX COPTOB PACTEHUH; CO3/ITaHUE U MPUMEHEHHE TIPEIapaToB 10 3allUTe PACTEHUH OT
Oone3nell W BpeauTeNled; NPUMEHEHHWE HOBBIX OHOTEXHOJOTHYECKHMX METOJIOB MO 3alluTe
OKPYKAaIOIIEe Cpebl.

5.2 Ilpumepsnl OlleHKH NPAKTUYECKUX 3aJaAHUN

I1. 3. Nel. Tema 1.2. CTpyKTYpHO-(PYHKIHOHAJIbHASI OPTaHU3ANHUS KJIETOK.
1. CtpoeHnue KIeTKU MPOKAPUOTUUECKON M SYKaPUOTHIECKOU (pacTeHUs, >)KUBOTHBIE, TPUOBI) U
KIJICTOYHBIC BKIIFOUYCHUA.



2. 3anonseHue Tadbaunb «CpaBHUTE CTPOSHHE KIETOK SYKapHOT U Mpokapuot» [Ipencrasienue
uHpOpMaLKU B TAOINYHOHN (popMe CIIOCOOCTBYET CUCTEMATH3AIMK 3HAHUH U JTydlIeMy
3alIOMUHAHUIO U U3Y4YEHUIO.

3. IloaroroBka MHUKpOIpENapaToB,

4. HalmoaeHue MUKPOIIPENapaToB € IIOMOIIBI0 MUKPOCKOIIA U BBISIBIICHHE Pa3INIUN MEXKITY
U3y4yaeMbIMH 00beKkTaMu, POPMHUPOBATH YMEHHE MOJIB30BAThCS MUKPOCKOIIOM.

5. ®opmynupoBaHHE COOTBETCTBYIOIIMX BHIBOJIOB.

IL. 3. Ne2. Tema 1.2. CTpyKTYpHO-(PYHKIMOHAIbHASI OPraHU3ALMS KJIETOK.

1. BupycHsble u 6akTepranbHble 3a00J1€BaHusl.

2. OOuiye NpUHIMIIBI UCTIOIb30BAaHUS JIEKAPCTBEHHBIX BelecTB. OCOOEHHOCTH TPUMEHEHHUS
AHTUOMOTHUKOB.

3. IlpencraBieHue YCTHBIX COOOIICHUH ¢ Mpe3eHTaLuUeH, IOArOTOBIEHHBIX 110 IEPEYHIO
HUCTOYHHMKOB, PEKOMEHIOBAHHBIX IIPEIOJAaBATEIIEM.

4. TIpodmrakTHyecKre Mepsl IPeaypekIeHrs BUPYCHBIX U OaKTepHallbHBIX 3a00JIeBaHUil.

I1. 3. Ne3. Tema 1.3. CTpyKTypHO PpyHKIHMOHAIbHBIE (GAKTOPHI HACTEICTBEHHOCTH.

1. Ilpunuun kommieMeHTapHocTy 1 npaBuio Yapradga. Hayuuts cTyaeHTOB IPUMEHSTh
TEOPETHUYECKUE 3HAHUS IS PELICHUs 3a1a4 110 JAHHOU TeMe.

2. Pemienue 3a1a4 Ha OIpeEICHUE OCIEA0BATEIbHOCTH HYKICOTHI0B, aMUHOKHUCIIOT B HOPME.
3. Pemienue 3a1au Ha onpeesieHUe OCIe10BaTENbHOCTH HYKJIEOTH10B, aMUHOKHUCIIOT, B Clly4yae
WU3MEHEHUS ITOCIIeI0BaTeIbHOCTH HyKieoTu0B JIHK. @opMupoBaTh ymeHuEe CpaBHUBAT U
AHAJIN3UPOBATh.

I1. 3. Ne4. Tema 2.3. OuTOreHnes pacTeHuii, ;)kUBOTHBIX U YeJI0BeKa

1. OCHOBHBIE CTaJIM1 YMOPHUOHAIIBHOTO Pa3BUTHS OpraHU3Ma.
OdopMuTh dTanbl AIMOPUOHAILHOTO Pa3BUTHUS B TAOJHIIE:

«OMOpHOHANTBHOE pa3BUTHEY. J[J1s1 3ar10THEHHSI JaHHOW TaOIMIIbI TPEOYIOTCS 3HaHUS, TOJTyYeHHbIE
CTyJIGHTaMH U3 y4EOHBIX MTOCOOUI 10 CXeMaM U OOBSICHEHUH TTPETo/1aBaTes .

2. TloctaomOproHanbHbIN epuoa. CTagun mocTIMOPHOHATBHOTO PA3BUTHUS Y dKUBOTHBIX U YEJIOBEKA.
[Ipsimoe u HenpsIMOe pa3BUTHE.

3. buonorudeckoe crapeHUE U CMEPTD.

I1. 3. NeS. Tema2.4. 3aKkOHOMEPHOCTH HACJI€I0BAHUS.

1. [ponomxeHune GopMUpPOBaHUS Y CTYIEHTOB YMEHUH MOIb30BATHCS T€HETHUECKOMN
TEPMUHOJIOTHEN U CUMBOJIMKON. OTpabaThiBaTh yMEHUS peIllaTh 3a/1a4i Ha TUITbI CKPEIIUBAHHMH.

2. Pemenue 3aad Ha orpe/ielieHUe BEPOSTHOCTH BOZHUKHOBEHHSI HACIEICTBEHHBIX MIPU3HAKOB MPH
MOHOTUOPUAHOM cKpemuBaHuK. CocTaBiIeHNe TeHOTUITMYECKUX CXeM CKpeLIMBaHUN

3. Pemenue 3amad Ha ornpe/ieieHue BEPOSTHOCTH BOZHUKHOBEHHUS HACIEICTBEHHBIX IIPU3HAKOB MIPH
JUTUOPUIHOM U TOJIUTHOPHIHOM cKpenBaHusIx. CocTaBlieHuEe FTeHOTUITMYECKUX CXEM
CKpEIIMBAHUI

4. PemieHue 3a7a4 Ha aHAJTM3UPYIOIIEE CKPEIIMBAHUE U HEMOJIHOE JOMUHUPOBAHUE CKPELIUBAHUSX.
CocraBieHre TeHOTUITMYECKUX CXEM CKPEIINBAHUM.

I1. 3. Ne6. Tema 2.5. CuensieHHOe HacJ1eJl0BaHHe PU3HAKOB.

1. [Tpomomxats (hopMUPOBATH y CTYJJCHTOB YMEHHH MOJB30BaThCs T€HETHUECKON
TEPMHUHOJIOTHEN U cUMBOJIMKOM. OTpadaThIBaTh yMEHUSI pelllaTh 3aJa4d Ha JAHHYIO TEMY.

2. 3akonsl T. Moprana. CueruieHHOe HacjieI0BaHHEe TeHOB,

3. Hapymenwue crierieHus..

4. PemieHue 3a/1a4 Ha OTpeJieIeHNe BEPOATHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX PU3HAKOB MPH
CIICTITICHHOM HacyeoBaHuH. COCTaBIICHHE TEHOTUITUIECKUX CXEM CKPEIBAHMS.

I1. 3. Ne7. Tema 2.6. 3aKOHOMepPHOCTH H3MEHYMBOCTH.



1. ChopmupoBaTh y CTYyIE€HTOB 3HaHHS 00 OCHOBHBIX METOJaX U3yu€HHUs HACJIECTBEHHOCTH
YeJIOBEKa; O3HAKOMUTH CTYJACHTOB C METOJIaMU JICUCHUS U IPEIYyNPEKICHUS HEKOTOPBIX
HACJIEJICTBEHHBIX OOJIe3HEH YesloBeKa.

2. VI3MeHYnBOCTH MPU3HAKOB. BUIbI H3MEHUNBOCTH: HACJICICTBEHHAS M HEHACIICICTBEHHASL.

3. Bunbl myTanuii 1 npuuuHbBI BOSHUKHOBEHUSI.

4. Pemienue 3a7a4 Ha ONPECICHUE TUIIA MYTAIMH MPU NIepeiaue HACJIeICTBEHHBIX PU3HAKOB,
COCTaBJICHHE T€HOTUITUYECKUX CXEM CKpEeLIBaHUS.

I1. 3. Ne8. Tema 4.2. [lonyasiuus, coo01IeCTBA, IKOCHCTEMBI.

1. XapaxTepucTuka NOmyJsIui, COOOIIECTB, SKOCUCTEM.

2. CTpyKTypHBIE KOMIIOHEHTHI SKOCHCTEMBI: ITPOIYIICHTHI, KOHCYMEHTHI, peylieHThl. 3 Tpoduueckue
LIETIH U CETH.

4.9KO0JI0TUYECKHE TUPAMUJIBI.

I1. 3. Ne 9. Tema 4.2. llomyJisiiiusi, COOG1IECTBA, IKOCHCTEMBI.

1. KpyroBoport BelecTs 1 MOTOK Y3HEPTUU B IKOCHCTEME.

2. 3aKOH MUPAMHUJIBI YHEPTUH WU 3aKOH JeCATH mpoueHToB P. JImHnemana

3. Penienue npakTHKO-OpHUEHTUPOBAHHBIX PaCYETHBIX 33JaHUI MO IEPEHOCY BEIIECTBA U SHEPTUHU B
IKOCHCTEMAaX C COCTABIICHUEM TPOPUICCKUX IENCH 1 MUpaMul OMOMACCHI U SHEPTHH.

I1. 3. Ne10. Tema 4.4. Bausinue aHTPONOreHHbIX GaKkTOpPOB Ha Ouochepy.

1. CoBpemeHHOE BO3/IEHCTBUE YesoBeKa Ha Onocdepy 1 mpoOiaeMbl YTUIH3AIUH POMBIIIEHHBIX
OTXOJIOB;

2. CrocoObl yTHIIN3alUY TPOMBIIUIEHHBIX OTXOJIOB.

3. 3anomHeHue TaOIUIBI «XapaKTEPUCTUKH CITOCOOOB IIEpepaboTKH OTXOI0BY.

I1. 3. Nel1. Tema4.5. Bansinue coHAJIbHO-3K0JI0TH4eCKHX (aKTOPOB Ha 310POBbeE YeJI0BeKA.

1. ®akropbl, MONOKHUTENFHO W OTPUIATENILHO, BIUAIONIME Ha OpraHu3M denoBeka. [Ipobrmema
TEXHOTCHHBIX BO3JICHCTBHI Ha 3J0POBBHE UYETOBEKAa (IJIIEKTPOMATHUTHBIC TOJISA, OBITOBAs XUMWUS,
M30BITOYHBIE IIYMBI, paIHAIIHs U T. 11).

2. Ananranms opraHu3Ma deoBeka K (pakTopam OKpYKaromiei cpebl.

3. IMpunuuns! GopMUPOBaHUS 310pPOBbE COEPETAIOIIEr0 MTOBEICHHUS.

4. BUOXMMHUYECKHE aCTICKThI PAIIMOHAITBHOTO TTHTAHUS.

5. YmcTBeHHast paboTOCIOCOOHOCTD y CTYACHTOB. McciaenoBanue yMCTBEHHON pab0OTOCIIOCOOHOCTH
y CTYJ/ICHTOB.

I1. 3. Nel12. Tema 5.1. BuoTexXHOJIOTHMH B )KU3HH KAXKI0T0.

1. OcHOBHBbIE HaIlPaBJICHUS COBPEMEHHON OMOTEXHOIOTHH.

2. Metoasl OMOTEXHOJIOTHH.

3. IIpeumymiecTBa OMOTEXHOJIOTUH MEPE TPATUIIMOHHBIMU BUAAMU TEXHOJIOTHIA.

4. OOBEKTHl OMOTEXHOJIOTHH.

4 JTrka OMOTEXHOJOTHYECKUX M TeHETUUECKUX IKCIIEPUMEHTOB.

I1. 3. Ne13. Tema 5.1. BuoTexHOJ0ruM B *KU3HH KAKI0TO0.

1. Keiicbl Ha aHanmu3 HHGOPMALIMK O HAYYHBIX JOCTHKEHUSIX B 001aCTH T€HETUYECKUX TEXHOJIOTHH,
KJIETOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.

2. Ponb 1 IepCIeKTHBBI T€HHON HHXEHEPHs B OMOTEXHOJIOTHH.

3. Poinb k1€TOYHON MHKEHEPUH

4. CoBpeMEeHHOE COCTOSIHUE U EPCIEKTUBBI Pa3BUTHS MUIIEBOW OMOTEXHOJIOTHH.

3amuTa Keiica: mpeacTaBiIeHNE pe3yabTaTOB PelIeHUs KeHCOB (BBICTYIIJICHUE C IPE3eHTaIlel ).

I1. 3. Ne14. Tema 5.2.1. BuoTexHOJI0ruH B NPOMBIILIEHHOCTH.



1. Pa3BuTHE NPOMBIIIJICHHON OMOTEXHOJOTHH U €€ IPUMEHEHUE B )KU3HU YeJIOBeKa,

2. BzaumopeiicTBre MPOU3BOICTB C OKPYKAIOIICH CPEION.

3. be3oTxomHas TEXHOJIOTHS OTYyYEHUS TOTOBOTO MPOTYKTa

4. Keticbl Ha aHAIU3 HH(POPMAITUK O PA3BUTHH MPOMBIIIIICHHON OMOTEXHOJIOTHH (TI0 TpyIIam).
3amuTa Keiica.

II. 3. Ne15 Tema 5.2.2.ConuajibHO-3THYECKHE ACTIEKThI OMOTEXHOJIOTHH

1.  DTuyeckue acreKThl pa3BUTHS OMOTEXHOJIOTHI U IPUMEHEHHE UX B KU3HU UEI0BEKa, OUCK U
aHaM3 HHQPOPMAIIMH U3 Pa3IMYHBIX UCTOYHHKOB.

2. 3anonHenue Tabaul. «bUOTEXHOIOTUH - 3T0...», «Kinonuposanuey. [IpencraBnenue
uH(pOopMaIUU B TAOIMYHON (hOpMe CITOCOOCTBYET CUCTEMATH3AIIUN 3HAHUH U JIydIIeMYy
3alIOMUHAHUIO U U3YYECHHUIO.

3. Keiicel Ha aHanu3 UHPOpPMAIMK 00 ITHYECKUX aCMEKTaX Pa3BUTHs OMOTEXHOJOTUH (IO TpyIIam).
3amura Keuca:

I1. 3. Ne16-17. TemaS.2.3. BuoTexHO/J10TMH U TEXHHYECKHE CHCTEMBI.

1. Pa3Butue OMOTEXHOJIOTUI C IPUMEHEHUEM TEXHUYECKUX CUCTEM (OMOMHXKEHEepHs,
OnonHpoOpMaTHKa, OMOHNKA) U UX TPUMEHEHHUE B )KU3HH YEJIOBEKA.

2. Ponb OMOWH)XEHEPUHU B COBPEMEHHOM MHpE.

3. Metoab1 OMOMH(POPMATHKH.

4. Buapl OMOHUKH ¥ OCHOBHBIE TpaBmiIa. [IpuMepsl OMOHHUKY B HAIICH KU3HH.

5. Ilouck u aHanu3 nHGOPMALIUYU U3 PA3INIHBIX UICTOUHUKOB.

3amuTa keiica: [IpencraBienue pe3yabTaTOB peLICHUS KEHCOB (BBICTYIJIEHUE C IPE3EHTALEH )

5.3 KoHTpoJbHbIe padoThI
KontpoabHast padora Ne 1 MoJiekyJ/isipHbIi yPOBeHb OPraHU3al UM KU3HI

1- opraHoreHHsbie
2- MOJIEKYJISIpPHOM

3- Hiox

4- xenesa

5- ruapoduIbHbIE
6- 38,9x]Ix

7- pamukamamu

8- mecTpykuusi(IeHaTyparus)
9- HYKJICOTHIBI

10- ¢epmenTamu

11- nenmronosa

12- riukoren

13- crupans

14- nBuratenbHYIO

15- perynspHbie(iepHOAHYECKUE
16- permkanus(peayruMKaIm)
17- ypauun

18- ren

19- T-PHK

20- 3. Yapradd

Bapuanr 2

1 - oTcyTCcTBYIOT
2- MarHus

3- KpeMHus

4- TpaHCIIOPTHYIO
5- runpodoOHbIM
6- 17, x/Ix

7- XoyecTepuHa



8- OuononuMepsl

9- aMHMHOKHCIIOTHI

10- penarypauus

11- xutuH

12- xpaxmain

13- menrunHBEIMUA

14- cTpyKTypHYIO (DYHKIHIO

5.4 Ilpumepsbl TECTOBBIX 3aJaHUI
Bapmuanr 1

16

2a

3a

4r

5.1-82-a3-04-r

6. 1-B 2-0 3-a

7. 1-62-a3-B4-r

8 MeTabonmn3m

9 xpomocoma

10 IHK

11 perumkanus

12. 1 -3—6—4—>5—2
13. 5—53—4—-2—>1

14. 352 —>1—4
15.2—>51—>53—>55—>4



15- HeperynspHBIX TeTEpPOITOJIUMEPOB
16- JIHK-cunTeTasza

17- xoMIIeMEHTapHOCTH

18- menTo30i

19- B saape

20- J. Yorcon u @. Kpuk

Kputepun ouennBanus padborT:

orieHka 5 nipu 18-20 nmpaBMIIBHO BBHITOJHEHHBIX 3aJJaHUAX; OllcHKa 4 mpu 15-17 nmpaBriIbHO
BBITIOJTHEHHBIX 33/IaHUSX; OlleHKa 3 npu 12-14 nmpaBUIbHO BHITIOJHEHHBIX 33/IaHUSX; OIEHKA 2 TIPH

11 u meHee IIpaBUJIbHO BBIIIOJHCHHBIX 3a/IaHUAX.

TecThl TaKOro IIaHa O3BOJIAIOT 3a KOPOTKOC BpEMA IPOBCPUTH 3HAHMA, IPUYICM BO3MOKHOCTH

yrajablBaHHs ITPU 3TOM HCKIIFOYCHBIL.

1. KonrtpoJabHas padora Ne2 «Ctpoenue 1 (yHKIMH OPraHU3MOB»
Bapuantl
Al-4, A2-1,, A3-a, A4-1, A5-1, A6-3, AT7-1,A8-4, A9-3, Al10-1,Al11-3, Al12-1.23,
Al13-2, Al4-4, AI15-3, A16-2, Al17-2, Al18-3, A19-4, A20-4, A21-3, A22-1, A23-1,
A24-3, A25- 4.
B-1
A b B r I E
1 2 2 1 2 1
C1. VY 3eMHOBOJHBIX MOSIBIISICTCS TPEXKAMEPHOE CepALIE, Y pblO OHO OTCYTCTBYET
Bapuanr 2
Al- A2- A3- A4- A5- A6- A7- A8- A9- Al10- All- Al2-
Al13- Al4- Al5- Al6- A17-  Al18- A19- A20- A21- A22- A23- A24- A25-Bl

B2- 236, B3-532416

2. KontpoabHnas padora Ne3 «Teopernueckue acneKThl IKOJIOTHID)
1-b, 2-B, 3-A, 4-T, 5-A, 6-A, 7-B, 8-b, 9-T', 10-A,

11-B, 12-b, 13-B, 14-A, 15-T, 16-b,17-B, 18-b, 19-T, 20-b.

A B B T i E
2 1 1 3 3 3




5.4 Bonpocskl K NPOMEKYTOYHOM aTTecTaluu

1. bBuonorus (ot rpedeckux ciaoB bioS - »ku3Hb, 10g0S - ydueHwme) - 3TO Hayka, H3ydaromias
JKUBBIC OpraHU3Mbl W ABJICHHUA JKUBOU IpupoAbl. HpeﬂMeTOM HU3Yy4YCHUA 6I/IOJIOFI/II/I SABJIACTCA
MHOT000pa3ue >KUBBIX OPraHU3MOB, HacesoImux 3emito. CBoHcTBa KHUBOM Mpupoisl. Bee xuBbie
OpraHu3Mbl OOJIAZIAIOT PAJOM OONIMX NPU3HAKOB M CBOMCTB, KOTOPBIE OTIMYAIOT HX OT Tel
HEXHUBOW MPUPOJABI. ITO OCOOEHHOCTH CTPOCHUSI, OOMEH BEIIECTB, IBUKEHUE, POCT, Pa3MHOKEHUE,
pa3paxkuMocTh, camoperyisinus. [IpusHaku (cBoiicTBa) >kuBoro. JKuBBIE cCyliecTBa 00J1aJal0T
COBOKYITHOCTBbIO TIPU3HAKOB (CBOICTB), OTIMYAIOIIUX HMX OT OOBEKTOB HEXHBOW MPHUPOMIBIL.
OCHOBHBIMH IIpU3HAKaMH JKHUBOI'O SABJISAIOTCA CHOCO6HOCTB K AaKTUBHOMY JIBUKCHMUIO, 06M€H
BEIIECTB C OKpYXalollei cpeaoi (m1uTanue, AbIXaHue, BBIICICHUE), pa3Ipa)KUMOCTb, POCT, Pa3BUTHE,
CIIOCOOHOCTB K Pa3MHOKEHHUIO.

2. Hayunble MeToIbl HW3Y4YEHMsI KHBOM NPUPOIBL: HAOIIOJEHUE, HKCIEPUMEHT, OIHCAHHE,
u3MepeHue, Kiaccupuxanusi.

3. ITloMuMo TmO3HaBaTeNbHOW M OSCTETHUYECKONH CTOPOHBI, OWOJIOTMYECKUE 3HAHHUS HMEIOT
NPaKTUYeCKOe TPUMEHEHHE BO MHOTHX cdepax [IesTeIbHOCTH 4YelloBeka. lcciemoBaHus
JMOCTHKEHUSI OWOJIOTMYECKOM HayKu IIHPOKO HCHONB3YIOTCS B MHINEBOM MPOMBIIIJICHHOCTH,
(dapmMakojIOTuy, MPOU3BOJCTBE TOBAPOB HAPOJHOTO TMOTpediieHus. Baxueimein mpobiemMol B
CEIbCKOM  XO3SIUCTBE  ABIAETCS  IOJYUYE€HHUE  BBICOKOYPOKAWHBIX  COPTOB  pacTEHUH U

BBICOKOITPOTYKTUBHBIX MOpOA KUBOTHBIX M IITAMMOB MHKPOOPIaHHM3MOB, a TaKke
pa3paboTka Ha OCHOBE OMOJIOTHUYECKUX HCCIIEIOBAHU I ONTUMAIIBHBIX YCIOBUU
KYJIbTUBUPOBAHUS PACTEHUH U COJIEPKaHUS )KUBOTHBIX.

4. OcHOBHBIE YPOBHU OpPTraHU3alMU KUBOU MPUPOABL:  KJIETOYHBIN

OpraHU3MEHHBIN, MOMYISAIMOHHO-BUIOBOM, OHOreoneHoTHYecKkuil, Ouocdepubiii. Ha Hameit
IUIaHETE OOUTAET MHOYKECTBO Pa3JIMYHBIX JKHMBBIX OPraHuU3MOB. Oun He CYIICCTBYIOT CaMH
no cebe, a B3aUMOJICHCTBYIOT C OKpYXKaloIlel HMX cpeloid u ApYyr ¢ Apyrom. Takum oOpazowm,
Hall MHP XUBBIX OPraHnu3MoOB 9TO COBOKYITHOCTb OHMOJIOTHYECKUX CHUCTEM
pa3HON  CIOXKHOCTH, KOTOpPBIe 00pa3yIOT €IMHYIO CTPYKTYPY
5 K HCOPTraHNYCCKUM BCHICCTBAM KIICTKHM OTHOCATCA BOJ4, KHCIIOTBI, COJIM, OCHOBAHMU:. OHu
cocraBnsitoT 1-1,5% maccer kinetku. Boma. Boma mpeacraBnsier coboii BaxHeiliee HEOPraHUYECKOe
BEIECTBO KJIETKU. Bona - 310 mpeobiianarommii KOMIIOHEHT OOJBIIMHCTBA KIETOK (MCKIIOUYEHHUEM
ABIISIETCS KOCTHas TKaHb H O5Manb 3y0oB). [lpum 5TOM KOJIMYECTBO BOJABI 3aBHCHUT OT
WHTEHCUBHOCTH OOMeEHa BCIIIECCTB B OHpCILGJ’IGHHOfI TKaHH: 4YEM OHa BBIIIC, TEM OoJbIle BOJFbI.
6. K opranmdyeckum BelIeCTBaM OTHOCSTCS COEIWHEHHUS YTIIepoa, COAEpIKalllie TaKKe aTOMBI
BOJIOPO/IA, KHuciopona, aszora, (ochopa. B kimeTkax HaAXOAATCS HU3KOMOJCKYJISPHBIC
COCIMHEHUSI: AMUHOKHCIIOTBI, =~ MOHOCAaXapHJbl,  HYKJICOTHUIbl, = BHUTAMUHBI, a  TaK¥Ke
BBICOKOMOJIEKYJISIpHBIE (ITOJIMMEPHI): OETTKU, TOJTUCaXapH/ ibl, HYKJI€MHOBbIE KUCIOTHI.
7. DBbICOKOMOJNEKYNISpHBIE OpPraHWYecKHe BEIIECTBA, COCTOAIIME U3  aiub(ha-aMUHOKHUCIIOT,
COG}II/IHéHHBIX B LCIIOYKY HGHTHHHOﬁ CBSI3bI0. B JKHBEIX opraHnusmax AMHUHOKHCIIOTHEI COCTaB
OeNKOB OMpeeNsIeTCss TCHETUUECKUM KOJIOM, TIPU CHHTE3€ B OOJBIIMHCTBE CIIy4aeB Hcronb3yercs 20
CTAaHJAPTHBIX AMHHOKHCJIOT. MHOXECTBO MX KOMOWHAIMi ompenenser OoibInoe pasHooOpasue
CBOMCTB Mouyiekyn OenkoB. Kpome TOro, amMHHOKHCIOTHBIE OCTaTKHM B COCTaBe OelKa YacTo
MOoABECPTAOTCA MOCTTPAHCIATUMOHHBIM MO}II/ICbI/IKaHI/ISIM, KOTOPBIE MOI'YT BO3HHUKATbhb U 0 TOT'O, KakK
OelOK HAuWHAET BBIMONHITH CBOIO (YHKIIMIO, U BO BpeMs €ro «paboTel» B KkieTke. Yacto B
KUBBIX OpPTaHU3Max HECKOJIbKO MOJICKYJ pPa3HbIX OEITKOB



00pa3yIoT CJI0KHBIE KOMITJIEKCHI, HAaTpUMep (POTOCUHTETHUYECKUI KOMIUIEKC U IPYTHe KOMILIEKCHL..
8. Opranuueckue BEUIECTBA, CO/EpKallie KapOOHMWIBHYIO TPYIIY U HECKOJIBKO THAPOKCHIBHBIX
rpynn. Ha3Banue 53TOoro kiacca COEAMHEHUH MPOUCXOAUT OT CJIOB
«ruApatel yriaepoaa», oo Obuio npemiokeHo Kapiom IlImunarom B 1844 rony. IlosiBnenue takoro
Ha3BaHMUs CBS3aHO C TEM, YTO IEPBbIE M3 HW3BECTHBIX HAyKE YIJIEBOJOB OIHUCHIBAINCH OpYyTTO-
dopmymnoit Cxy, popMalIbHO SBISSCH COSAMHCHUSIMH YTIICPOIa U BOJIBI
9. Pa3HooOpa3Has MO CTPOEHHUIO Ipylna OMOOPraHMYECKHUX BELIECTB, C OOUIMM CBOWCTBOM —
pPacTBOPUMOCTBIO B HETIOJISIPHBIX PACTBOPUTENAX. JIMIMABI IO CHOCOOHOCTH K TMIPOJIU3Y JIENSITCS Ha
nBe Oospme rpynmbl: 1. Owbuiiemble  (CIOXKHBIE 3(QUPBl CHUPTOB M KUPHOM KHCIIOTHI:
TPUTTUIEPUIBI, GOCHOTUTUABI U T. 1.). 2. HeombuIsseMbie TUIUABI (X0JIeCTEpUH, BUTAaMUHBI A, E, 1,
K)
10. BbICOKOMOJIEKYJIIDHOE  OpPraHMYECKOE€  COCOUHEHHEe,  Ouomomumep  (MOJMHYKICOTHUN),
oOpa3zoBaHHBI ocTaTkamu HykieoTua0B. Hykmnennossie kuciotel JIHK m PHK mnpucyrcrByroT B
KJIETKaX BCEX JKMBBIX OPraHW3MOB M BBHINOJHSAIOT BaKHEHIIHE (QYHKIMH M0 XpaHEHHIO, Tiepeaade u
peanu3alyy HacleACTBEHHON HH(OpMaIuH.
11. PuGonykneunonas kuciora (PHK) — omHa u3 TpéX OCHOBHBIX MaKpOMOJICKYJ (JBE ApyrHe
— JIHK u 06enku), KoTopble cofep)KaTcsl B KJIETKAX BCEX >KUBBIX OPraHU3MOB M UTPAIOT BaXKHYIO
POJIb B KOAUPOBAHUH, IPOYTEHUH, PETYIISALUN U SKCIPECCUU T€HOB.
12. Anenosunrpudocdpar (ATD) — Hykieosuarpudocdar, HUrparomyii OCHOBHYIO pOIb B
0oOMeHe PHEpPIruu B KJIIETKaX HUBBIX OPraHU3MOB. JTO YHUBEPCAIbHBIA UCTOYHUK SHEPIUU JJIs BCEX
OMOXMMHUYECKHUX IPOLECCOB, MPOTEKAIOIIUX B JKUBBIX cHcTeMaX. XOTS B OMOXHMHYECKUX
nporeccax HCIONB3YIOTCS U apyrue (HochopuInpoBaHHbIE HYKJICOTHIBI C 3allacOM SHEPTHH B
MoJiekyse, Toabko AT® sBiseTcss yHUBEpCaIbHOM MOJIEKYJION Ul BCEX NMPOLIECCOB HAKOIJICHUS U
MCIIOJIb30BaHUs SHEPTHH B KJIETKAX.
13. Knerounast Teopusi — OCHOBOIOJIAraromas st OHMOJOTMM TeopHs, CHOPMYIHPOBAaHHAs B
cepenquHe XIX Beka, mpenocraBuBlIas 0a3y Ajii NMOHMMAHUS 3aKOHOMEPHOCTEW »XHBOTO MHpa U
IS pa3BuTUs  ABOMIOUMOHHOrO yueHus. Marrtuac Illneiinen u Teomop IlIBanH
chopMyIIMpOBalii KJIETOUYHYIO TEOPHUI0, OCHOBBIBAsICh HAa MHOXKECTBE HCCIIEOBAHUN O KIETKE
(1838—1839r.). Pynonsdh Bupxos mo3anee (1858 r.) JOMOJHUI €€ BaKHEHIIMM TMOJOXKEHHEM
«BCSIKasl KJIETKA IPOUCXOAUT OT IPYrod KIETKN».
14. dynnameHTaIBHBIN MPOLIECC OHTOI€HEe3a (KU3HU MHIUBUAYaAJILHOTO opranusmMa). ObecnednBaeTt
POCT MHOTOKJIETOYHBIX JyKapHOT 3a CUET YBEIWYECHUS IONMYJSANMM KIETOK TKaHEH. Y pacTeHud B
pe3yibTaTe MUTOTHYECKOIO JIENEeHHUsI KJIETOK 00pa30BaTeNIbHBIX TKaHEH (MEpUCTEM) yBETUUNBACTCS
KOJIMYECTBO KJIETOK TKaHeH. [[pobieHue omiogoTBOPEHHOrO Silla U pocT OOJIIIMHCTBA TKaHEH y
JKUBOTHBIX TAK)K€ IMPOMCXOAUT IIyTEM MUTOTUYECKUX JEICHUN.
15. Dramer  sHepretmueckoro obOmena: 1. TloaroroBurenwHblii 2. beckucnopommsiii 3.
Kucnoponnoe pacmennienne. Otambl  dHepreTudeckoro obmena: 1. IloaroroButenbHbId -
MIPOUCXOJUT B LUTOIUIa3Me KieTok. [Ton nelicTBueM epMeHTOB Mosvcaxapuibl pacHIeTUIIOTCS Ha
MOHOcaxapuabl (Itoko3a, ¢pykro3a U Jlp.) , XKHUpBl pacUICTUIAIOTCS 0 TJIHMLEPUHA M KUPHBIX
KHCJIOT, OCJIKH - 0 aMUHOKHUCIIOT, HYKJIEMHOBBIE KUCIIOTHI 0 HYKJI€oTHAOB. [Ipu 3TOM BBIIENSETCS
HEOOJIbIIIOE KOJIMYECTBO DHEPIUH, KOTOpOE pacceuBaeTcss B Bujae Temia. 2. beckuciopomHslit
(aHa’pOOHOE JIPIXaHUE WIIM TIMKOJIM3) — MHOTOCTYIEHYATOE paclIeneHHe TII0KO03bl 0e3 ydacTus
kuciopona. Ero HaspiBatoT OpokeHueM. B  Mblmmax B pe3yiabTare aHa’poOHOrO JIBIXaHMSA
MOJIEKYyJIa TJIFOKO3bl paclajaeTcs Ha JBE€ MOJICKYJBl JIMpoBUHOTpamHoi kuciaotrel (C3H403),
KOTOpBIE 3aT€M BOCCTAHABJIMBAIOTCS B MOJouHyto Kucioty (C3H603). B peakuusx pacuiernyieHus
[II0OKO3bI y4acTBYIOT ¢pochopHas kucinota u AJ1D. CymmapHoe ypaBHeHue 3toro 3tana: CoH1206 +
2H3PO4 + 2A0D -> 2C3H603 + 2AT® + 2H20 VYV npoxokeBbIX I'pUOKOB MOJEKYJa TIFOKO3bI
0e3 ydacTHsl KHCIOpoJa IpeBpaIlaeTcsl B ITHIOBBIM CIUPT M JAMOKCHJ yriepojaa (CIUpTOBOE
OposxeHue) . Y APYyrux MUKPOOPTaHHW3MOB TJIMKOJIN3 MOXKET 3aBeplIaThcs 0Opa3oBaHUEM alleTOHA,
YKCYCHOM KHUCTOTHI U Jp. [Ipu pacnaze oTHON MOJIEKYJIBI TIIFOKO3bI 0Opa3yeTcst 18e MOIeKynbl ATD,
B CBSI34X KoTopoi coxpansercs 40% sHepruu, ocTajlbHas 3HEPIHsl PAcCEMBAETCs B BUJE TeIUIA.
Kucnoponnoe npixaHue - 3Tam adpoOHOIO AbIXaHUS WM KUCIOPOJIHOTO, PACILEIUIEHUs, KOTOPBIH
IPOXOJUT Ha CKJIaJKaX BHYTpEHHEH MeMOpaHbl MHUTOXOApHH - kpuctax. Ha sTom stame BemiectBa
HpPEeIbIAYIIEro dTana pacileluIsIFoTes 10 KOHEUHBIX IMPOJYKTOB pacnaja - BOAbI M YIVIEKUCIIOTO rasa.
B pesynbpraTte pacuiernyieHusl ABYX MOJIEKYJI MOJIOUHOW KHCIOTHI oOpasyiorcs 36 mosekyn ATO.
OCHOBHOE YyCJIOBHE HOPMAJIBbHOTO TEYEHHUS KHUCIOPOJHOIO PpACIICIUIEHUS - LEIOCTHOCTb



MUTOXOHJIpHANbHBIX MeMOpaH. KucnopogHoe apIxaHue — OCHOBHOM JTalm B 00eCleYeHHH
kietku kucnoponoMm. OH B 20 pa3 adpdextuBHee O6eckucmopoanoro stana. CyMMapHOe ypaBHEHHE
kuciopogHoro pacmermienus: 2C3H603 + 602 + 36M3I'04 + 36AJd -> 6CO2 + 38H20 +
36AT® Ilo

croco0y TMONy4YeHHs] HHEPrud BCE OPraHU3Mbl JENSITCS Ha JBE TPYNIy - aBTOTPO(HBIE H
rereporpodHbie. DHEPreTHYeCKuii 0OMEH B a’pOOHBIX KJIETKaX PACTCHHd, IPUOOB M KMBOTHBIX
MPOTEKaeT OAMHAKOBO. DTO CBUAETEILCTBYET 00 UX poacTBe. KoianuecTBO MUTOXOHAPHI B KIETKaX
TKaHEHl pa3IMyHO, OHO 3aBHCUT OT (YHKIMOHAJIHHOM AaKTHMBHOCTH KIETOK. Hampumep, MHOTO
MUTOXOHJIPHI B KJIE€TKAaX MBILIII.

16. ®a3b1 dorocunTe3a. DOTOCHHTE3 MPOUCXOMUT B ABE (a3bl, a UMEHHO B CBETOBYIO ¢a3zy
TeMHOBYIO (pa3y. Bo Bpems cBeToBoil (pa3pl MpOMCXOAUT 0OpazoBaHUE PHEPIUU, KOTOpas 3aTeM
pacxoayercsi Ha TeMHOBBIE peakuuu. IIpomecc cBeToBoil (hazbl (GoTOCHHTE3a BKIIOYAET B ceOs
Henukimueckoe (GorodochopunupoBanne u GoToau3 BOJAbl. B kadecTBe mMOOOYHOrO MpPOIyKTa
peaknuu B pe3ynabTare (OTONM3a BOABI BBLICISACTCS KUCIOpoA. Peakmus mpoucxoaut Ha
MeMOpaHaX TUJIAKOHJIOB.

17. becnioyioe pa3MHOKEHHME OCYIISCTBISICTCS MPU yYACTUU JIMIIb OJIHOM POJUTEIHCKOM 0CO0M U
MPOUCXOIUT 0e3 00pazoBaHus raMeT. JlouepHee MOKOJNICHNUE y OJIHUX BUIOB BOZHUKAET U3 OAHON WU
TPYMNIBl KIETOK MAaTePHHCKOTO OPraHM3Ma, Y IPYTUX BHJOB — B CIEIHAIM3UPOBAHHBIX OpraHax.
PasznuyaroT cnenyromue crnocoObl 0eCronoro pa3MHOKEHHUS: JieJIeHne, MOYKOBaHue, pparMeHTalus,
MoJIMAMOPHOHUS, CIOPOOOPa30BaHUE, BETETATUBHOE Pa3MHOKEHHE.

18.IIpouecc o00Opa3oBaHMsA TONOBBIX KIETOK, WM ramer. Ilockoiabky B XOJe TrameToreHesa
CHeNHaTN3aNus SMIEKIETOK M CIePMAaTO30HI0B MPOUCXOIUT B Pa3HBIX HANPABICHUSAX, OOBIYHO
BBIJICTISIIOT OOT€HE3 U CIIEPMATOTeHE3.

19. Meiio3. [lenenue kieTok. THIT KIETOYHOTO JENIEHUS, B Pe3yJIbTaTe KOTOPOTO 00Pa3yIOTCs KIIETKH,
coJepalie OJWHApHBIA (MM TrarmiougHbI) Habop XpomocoM. OH COCTOMT H3 JBYX
MOCJIEIOBATENBHBIX JICICHWH, KaX/J0e W3 KOTOPHIX, B CBOIO oOYepelb, HMEET 4YeThIpe
nocjenoBaTeNbHble cTafuu: npodasy, Mmeradasy, aHadasy U Tenopasbl

20. IBotinoe orutogoTBopeHne. CIIOKHBIH MEXaHW3M OIUIOAOTBOPEHHS IIBETKOBBIX pPAaCTEHUH. JITOT
npoliecc BKIIIOYAET B ce0sl COeAMHEHHUE JKEHCKOro raMeTopuTa ¢ IByMsl MYXKCKUMH rameramu. OH
HAUMHAETCs, KOTJa TBUIBLIEBOE 3€PHO TMPWIUMNAET K PBUIbIYY IUIOJOJIMCTHKA, IKEHCKOU
PENpPOAYKTUBHON CTPYKType IIBETKa. 3aTeM MbUIbLIEBOE 3€PHO BIHUTHIBAET BIAry M HayMHAET
popacTatbh, 00pa3ys MBUIBIIEBYIO TPYOKY, KOTOpasi IPOXOIUT BHU3 K 3aBsI3U 4epe3 MOYaToK. 3aTeM
KOHYHMK TMbUIBIIEBOM TPYOKM BXOJUT B 3aBSA3b U TNPOHUKAET Yepe3 OTBEPCTHE MHUKPOMWIA B
cemsrouke. [lputblieBasi TpyOKa TpPOAOIDKAeT BBICBOOOKIAThH JIBa  CIEPMATO30HMIa B
SMOPHOHAIEHOM MEIIOYKE.



21.Tomeocta3. Camoperynsnus. CaMOperymisius, CIOCOOHOCTh OTKPBITOM CHCTEMBI COXPAaHSITh
MOCTOSIHCTBO CBOETO BHYTPEHHETO COCTOSIHUS IOCPEACTBOM CKOOPAMHUPOBAHHBIX PEAKIUH,
HAIpaBJIEHHBIX Ha TMOJJIEp)KaHWE JUHAMUYECKOoro paBHOBecus. CTpemileHHE  CHCTEMBI
BOCIIPOM3BOANTH Ce0sl, BOCCTAHABIMBATh yTPaue€HHOE PAaBHOBECHE, MPEOJI0JIEBATh COMPOTHBIICHHE
BHEIIIHEH Cpebl.

22. OCHOBHBIC MPU3HAKM MHOTOKJIETOYHBIX OPTaHM3MOB — O3TO HAJMYHE Pa3BETBICHHBIX KJIETOK,
0oOMeH BeIIEeCTB, BO3MOKHOCTb JIBJKEHUS U pa3MHOKeHUs. B moanapcTBe MHOrok/1eTOUHbIE MOXKHO
BBIICTIUTh HECKOJIbKO BHJIOB: XKHBOTHBIC, pacTeHusi U TpuObl. JKMBOTHBIE MOTYT OBITH OYCHB
pa3zHoO00pa3HBIMU — OT MPOCTEHIINX JI0 TO3BOHOUYHBIX.

23.KnoHupoBaHue JKMBOTHBIX UM pacTeHuid. B camom o0mem 3HaueHUM - TOYHOE
BOCIPOM3BEICHIE KaKoro-m0o o0bekTa 1odoe TpedyeMoe KondecTBO pa3. OObEKThI, MOIyYEeHHbIE
B pe3yJIbTaTe KIOHUPOBAHUs, HA3bIBAIOTCS KIIOHOM.

24. BeinendioT ABa THUIA pa3MHOXKeHUsT — Oecroioe u moyioBoe. becrnosnoe pazMHOXKEHHE MPUBOAUT
K OBICTPOMY YBEITMYEHUIO YHCICHHOCTH 0CO0EH ¢ COXpaHEeHUeM Mpu3HaKoB Buaa. OIHAKO TPU 3TOM
CHI)KAIOTCSI TPUCIIOCOOUTENbHBIE BO3MOXKHOCTH IMOTOMKOB K H3MEHSIOIIUMCS YCIOBHUSIM CpPEIIbI.
[TonoBoe pa3MHOXKEHHE YBEIHMYMBACT pa3HOOOpaswe ocoOeil B mpenenax BUAAa W TOBBIIIACT
JKU3HECIIOCOOHOCTh MOTOMKOB B HOBBIX YCJOBHSIX Cpebl, HO OTPaHUYUBAET CKOPOCTh POCTa
YHUCJIEHHOCTH.

25. OHTOreHe3 - Mpolecc MHAUBUAYAILHOTO PAa3BUTHUS OCOOM OT MOMEHTa 00pa30BaHUs 3UTOTHI 10
KOHIIA JKM3HM OpraHm3Ma. OMOpPHUOHAJIBHOE pPa3BUTHE - TEPHOJ KU3HH OpraHh3Ma, KOTOPBIH
HAYMHAETCS ¢ 00pa30BaHMsI 3UTOTHI U 3aKAHYMBACTCS POKJICHUEM WIIM BBIXOJIOM 3apOJIblllia U3 SHIA.
[lpobiieHue — MHOTOKpaTHOE JEJIEHWE 3UIOoThl IMyTeM MuTo3a. biacTyna - OJHOCIOWHBIN
3apOJIBII C TOJIOCTbIO BHYTPH; lacTpymsius - ABYXCIOWHBIA 3apojsiil. IlocTamOpuoHanbHOE
(mocTHaTanbHOE, BHEYTPOOHOE) pa3BUTHE HAUYMHAETCA C MOMEHTA POKICHUS WM BbIXOJa OpraHu3Ma
U3 SIMIEBBIX. 00ONOYEK M TMPOAOIDKAETCS JO CMEPTH oOpraHu3ma. JlopenmpoayKTUBHBIA MEpPHOL
(TOBEHWJIbHBIN) - TIEPUOJ POCTAa OpPraHM3Ma, Pa3BUTHUE U TOJIOBOE CO3peBaHUE. PenpomayKTHBHBII
nepuos (myOepTaTHBIM WM 3pemblil) - MEPHOJ B3POCIOro MOJOBO3PEIOr0 COCTOSHUS, 3aHHUMAeT
OOJIBIIYIO YaCTh KU3HU, XapaKTEPU3yeTCsl HauOOJbIIeH caMOCTOSTEIbHON aKTUBHOCTBIO OPraHKU3Ma
B OKPYXKaroLIEH cpere.

26. Tlpusnaku >xuBoro. OCOOECHHOCTH HMBBIX OPTaHU3MOB, OTCYTCTBYIOIIHE Y OOJBIIMHCTBA
HEXUBBIX CHCTEM: CJIOXKHOCTh OpTraHM3alluH, CIEeNHalIW3alus 4YacTed €JUHOr0 OpraHu3Ma s
BBITIOJIHEHHSI OTJETBHBIX (YHKIUHA, CIIOCOOHOCTh TMpPeoOpa3oBBHIBATh BHEUIHIO HSHEPTUIO B
nocTymHble ansg  cebs  (opmbl, pasMHOXKEHHS, MpPHUCIOCOONeHHe K cpeae oOuTaHus,
pa3Ipa’kuMOCTh, CIOCOOHOCTD K ABOJIFOLIMOHHOMY Pa3BUTHIO.

27. T'enetnka- 5TO HayKa, W3ydarollas HACJIEICTBEHHOCTb W W3MEHUYMBOCTh. HaciencTBeHHOCTh-
3TO CMOCOOHOCTHh NepenaBaTh MpPU3HAKU MOTOMCTBY. ['eH- ywyactok Monekynsl JIHK, nHecymmii
uH(pOpMAIIMI0O O TMEePBUYHON CTpyKType Oenka. JIOKyc- MECTO pa3loKeHHUsi reHa B XPOMOCOME.
AJmenbHbIE TEHBI- 3TO TEHbI, OTBEYAIOIIME 3a Pa3BUTHE OJHOIO MpH3HAKa, U PACIOJIOKEHHBIE B
OJIHMX U TE€X K€ TOMOJIOTUYHBIX XpoMOcoMax. ['€HOTUII- COBOKYITHOCTh BCEX T'€HOB B OpraHu3Me.

28. CdopmymupoBannbie . Menngenem 3akoHbl. [IpaBuiio JOMUHUPOBAHHS, WM TIEPBBIH 3aKOH:
Py MOHOTHOPUIAHOM CKpEIIMBAaHUM Yy THUOPUIOB TMEPBOTO TOKOJEHHUS TMPOSBISIFOTCS TOJBKO
JIOMUHAHTHBIE TPU3HAKA — OHO ()EHOTHUIUYECKU €IMHO00Pa3HO. 3aKOH PACHICTUICHUS, WA BTOPOH
3akoH ['. MeHnzaens: mpu CKpemMBaHUU THOPHIOB TMEPBOTO MOKOJCHUS B TMOTOMCTBE MPOMCXOIUT
paciierieHle Mpu3HakoB B OTHOIIEHUH 3:1 — 00pa3yroTcs JBe (PEHOTHUMUYECKHE TPYMIbl —
JOMHHaHTHasi U perieccuBHas. OH (QoOpMyTUpYyETCsS TaK: MPU AUTHOPUIHOM CKPEIIMBAHUU TEHBI U
MPU3HAKHU, 32 KOTOPBIE ITH T€HbI OTBEYAIOT,

HACJIEYIOTCST HE3aBUCHUMO JPYT OT Jpyra. ITO O3HAYaeT, YTO MPU OOpa30BAaHUM MATEPUHCKUX U
OTLIOBCKMX TaMeT B KaXAyl0 W3 HHMX MOXET IOMNacTh JII0OOM ajuienb W3 OJHOW Mapbl BMECTE C
THO0BIM APYTUM U3 IPYTON Taphl.

29. HacnenoBanme Kakoro-iu0OO TMpHU3HAKA, T'€H KOTOPOTO HAXOIWUTCS B IOJOBBIX XPOMOCOMAax.
HacnenoBanue npu3HAKOB, MPOSIBISIOIIUXCS TOIBKO Yy 0COOEH OHOTO IM0JIa, HO HE OMPEIeIISIeMbIX
reHaMH, HaXOJSAIIUMUCS B TOJOBBIX XPOMOCOMAax, Ha3bIBaeTCs HACJEAOBAHHMEM, OIPaHUYCHHBIM
HIOJIOM.

30. Kapuotum Kaxaoro OpraHm3Ma COJEPKHT XPOMOCOMBI, OJIMHAKOBBIE y OOOMX TIOJIOB, HX
Ha3bIBAIOT - ayTOCOMaMH. AYTOCOMBI - 3TO HE IOJIOBbIE XPOMOCOMBI. A XPOMOCOMBI, IO KOTOPHIM
KEHCKUI 1 MY>KCKOU MOJI OTIIMYAIOTCSI APYT OT JIpyra, Ha3bIBAIOTCA - TIOJIOBBIMU XPOMOCOMaMH.



31. OGycrmoBneHa BO3HUKHOBEHHEM pa3HBIX THUIIOB MYyTalluid W WX KOMOWHAIMK, KOTOpHIE
NepeaaloTCsl M0 HACNEACTBY M BIIOCIEACTBUU NPOSBISAIOTCS y moToMcTBa. Yapns3 JlapBuH Ha3Bal
TAaKOH THUIl M3MEHYMBOCTH HEOMNPENEIEHHOM, MOCKOJIbKY H3HAYAIbHO HEBO3MOXHO OIPEAEIUTD,
KaKHe TPOSBATCS U3MEHEHHS, KPOME TOTO, OHH BCETJa MHINBH1yaIbHbI

32. CBONCTBO OpraHM3MOB CO CXOXHM TE€HOTUIIOM IO-Pa3HOMY H3MEHSTHCS MOJ BO3ACHCTBHEM
pa3MYHBIX YCIIOBUH OKpyxkaromiei cpenasl. OCHOBHOM XapaKTEPUCTUKONH MOAU(PHKAITMOHHON
M3MEHYMBOCTU CUYUTAETCSd HM3MEHEeHHE (PeHOTHNa MpU IMOJHOM CcoXpaHeHuu reHotuna. [loatomy
MHOT'/Ia TAK)KE MCTIONIb3YETCS MOHATHE «(PEHOTHITMYECKAst U3MEHUYUBOCTHY

33. Jlamapk yTBepKzaj, 4TO MO CBOUM (DU3UYECKUM OCOOCHHOCTSM YEJIOBEK OJIMKE BCEro CTOUT
K YeJIOBEKOOOpa3HbIM 00€3bsHAM, B YAaCTHOCTH K IIMMIIAH3€, MOATOMY BIIOJHE JOIYCKal €ro
MPOUCXOXKACHUE OT KakoW-HUOyIb pPa3HOBUAHOCTH «4eTBEpopykux». Jlamapk mpuBen psij
JIOKa3aTeIbCTB 3BOJIIONMU B MHpE XHUBOTHBIX M PACTCHHI, YTBEp)KJas, 4TO BCE COBPEMEHHBIC
OpraHU3MBbl MMPOU3OLUIA OT APEBHUX IyTeM 3Boironuu. OH JIOMyCKaj, YTO CaM YeIOBEK pa3BUIICA
Ha MMPOTSHKCHUU BPEMEHH U3 00€3bsHBI

34. EcTecTBEeHHOHAayYHBIMH MPEANOCHIIKAMUA  BO3HUKHOBEHHUS  DBOJIOLIMOHHOIO y4eHus
JlapBuHa SBIAIOTCSA: Pa3BUTHE AaCTPOHOMHHM M TE€OJOTMH; YCIIEXH CHCTEMAaTUKH pACTEHUH W
JKUBOTHBIX; Pa3BUTHE Ouoreorpaduu M MaTCOHTOJOTHH, PAa3BUTHE CPABHUTEIBHOM aHATOMUHM U
IMOPHOIIOTHH; CO3JaHKE KIIETOYHOM TEOPHH; IBOJIIOIIMOHHOE yueHue Jlamapka.

35. Teopus JlapBuHa 3aKII04aeTCs B TOM, UYTO )KHBBIE CYIIECTBA IBOJIIOLUOHUPYIOT MO/ ACHCTBUEM
€CTeCTBEHHOTO 0TOOpa. JlapBuH HE OBLI MEPBBIM HBOIIOIMOHUCTOM, JI0 3TOTO JIIOAW TOXKE IHCAIH,
YTO OJIHM BUJBI MOTYT IMpeBpaiathcs B Apyrue. Benuune [lapBuHa B TOM, 4TO OH MOHSUI, KaK 3TO
MPOMCXOIUT: BOHUKAIOT CIIydailHbIE M3MEHEHHS, a IOTOM €CTECTBEHHBIH OTOOp OCTaBIISET M3 HHUX
BBITO/IHBIE, UTHOPUPYET HEUTPAJIbHBIE U OTCEKAET BPEIHBIE.

36. boppba 3a cymiectBoBaHme; °* BbDKMBaHWE W TPEUMYIIECTBEHHOE  pa3MHOXKCHHE
NPUCHOCOOJIEHHBIX - €CTEeCTBEHHbIM 0TOOp; ¢ EcTecTBeHHBI O0TOOpP BeAET K JAMBEPreHIMU
(pacxoX/1eHNI0) MPU3HAKOB U, B KOHEYHOM CUEeTe, K BUA000pa30BaHUI0.”

37. COBOKYITHOCTh TPHU3HAKOB, OTIMYAIOIIMX JaHHBIA BUA OT Jpyroro. Mopdonorudyeckuii
KpUTEpHA BUAAa - OAWH W3 BaxHeHmux. [log MopdomorudeckuM KpuUTEepHeM BHIA TOHUMAOT
COBOKYITHOCTh BHEIITHUX MPU3HAKOB Opranu3Ma. J[onroe Bpems 3TOT KpUTepHil ObLI TTIaBHBIM U JaXe
enMHCTBeHHBIM. C ero IMOMOIIbI0 JIETKO pa3iuyarh BHIBL, KOTOPHIE HE SBISIOTCS OIU3KUMHU

POJICTBEHHUKAMHU

38. TIpucmocoOiieHHOCTh — pe3yNbTaT ACUCTBHUS (aKTOPOB SBONIOLMHU. B pesynbraTe neHCTBHS

€CTECTBEHHOTO O0TOOpa COXPaHSAIOTCS OCOOM C MOJIE3HBIMU TSI UX NPOLBETAHUSI MPU3HAKAMH.
OTH NPU3HAKK 00YCIOBIUBAIOT XOPOIIYIO, HO HE a0COIOTHYIO

MPUCTIOCOOJICHHOCTh OPTaHU3MOB K TEM YCJIOBHSIM, B KOTOPBIX OHHU KHUBYT. [IpucrocobmeHHOCTh K
YCIIOBUSAM CpE€IAbl MOXKET OBITH BeChbMa COBGpIHGHHOﬁ, YTO MOBBIMIACT MAHCHI OPraHWM3MOB Ha
BBDKMBAHHE U OCTaBIIEHUE OOJIBIIETO YKCIa TOTOMKOB.

39. KriaccnyeckuM TpUMEpOM JABWKYIIETO OTOOpA SIBIISETCS JBOJIONHUS OKPAacKU y Oepe3oBoi
nsgeHunbl. OKpacka KpbUIbeB dTOW 0a00YKM MMUTHUPYET OKPACKY MOKPBITOW JIMIIAHHUKAMU KOPBI
JACPECBLECB, Ha KOTOPBIX OHa IIpOBOAUT CBECTJIOC BpeEMs CYTOK. O‘-IGBI/I}IHO, TakKast
MOKPOBUTEIHCTBEHHAsT OKpacka c¢opMUpOBajach 3a MHOTHE TIOKOJCHHs MPEAIIeCTBYIOIEH
IBOJTFOIINT

40. MakpodBOIONHSI- KPYITHBIE IBOJIOLNUOHHBIE COOBITHS, MPHUBOIALINE K OOPAa30BAHHIO HOBBIX
OTpSIJIOB, KJIACCOB, THUIIOB M IIApCTB. BumooOpa3oBaHue- 3TO paciieruieHue OMOJIOTHIeCKOTO BUIa Ha
IBa 1 0oJiee HOBBIX BHJIA BCICACTBHE MHKPOAIBOMIONMU. PaznuyaroT n8e GopMbl BUTOOOPA30BAHUS:
reorpauecKkoe M HKOJIOTHYECKOe. 3HAHHS O MUKPOAIBOJIOIMOHHBIX MpoIeccax HEOOXOIUMBI IS
pelIeHus 33a71a4 [0 OXpaHe MPUPOJIBI U PALIMOHAIBHOTO PUPOAONOIH30BAHUS.

41. BpIOensitoT TpY OCHOBHBIX HaIlPaBJICHUS IBOJIOIUU — apoMopd03, HANO0ATANTAIIAI0 U OOIIYIO
nereHepainuio. Bce oHM BeayT K OHONIOTHYECKOMY HpOrpeccy, T. €. MPOIBETAaHUIO BHIOB U Oojee
KPYITHBIX TaKCOHOB, KOTJa TPYINIa yBEIMYUBACT CBOIO YHCJICHHOCTb WM BHIOBOE pa3zHOOOpasme,
pacmupsier apean. buomorndeckomy Mporpeccy MpOTHBOMOCTABISIETCS OMOJOTHYECKHUN perpecc,
KOTJ]a YHUCIIEHHOCTh, apeajl BUAa(OB), a TaKXe KOJUYECTBO BHJOB TAaKCOHA YMEHBIIAIOTCS B
CJICZICTBUU HECTIOCOOHOCTH TPYIIIBI MIPUCIIOCOOUTHCS K U3MEHSIOLIMMCS YCIOBHSIM cpenibl. JIpyrumu
CJIOBaMH, OMOJIOTHYECKUI Perpecc MPOUCXOIHUT, KOTIa HUCTOPHUYECKOE Pa3BUTHE TAKCOHA HE HIET 110
KaKoMY-JIN0OO U3 HalpaBJIEHUI SBOIOLNH.

42. PacoBble pa3muuus SBISIOTCS PE3YJIBTATOM IPHCIIOCOOJCHHS JIIOJCH K OIpeNeIeHHBIM



YCIOBHSIM CYIIECTBOBAHMS, a TaK)KE HCTOPHUYCCKOTO W OOMIECTBEHHO-DKOHOMHUYECKOTO Pa3BUTHSI
YeJI0BEYECKOro 001ecTBa
43. Cpena oOUTaHHS — YacTh MPHUPOJIBI, OKPYIKAIOIIAs KHBBIC OPraHU3MbI M OKA3bIBAIOIIAs Ha HUX

NPsSIMOE MJIM KOCBEHHOE BO3/ICHCTBUE, T.€.COBOKYITHOCTh OMOTHUYECKUX U abMOTUYECKHX
ycinoBuil ku3HM. MX 4. Ha3eMHO-BO3IyIIHAs, BOJAHAs, IIOYBCHHAs, CpeJa BHYTPU JKHB
OpPraHu3MOB. DKOJIOTHYECKHE (aKTOPBI CPEIbl — OIpPENEICHHBIC YCIOBHUS U 3JIEMEHTHl Cpebl,
OKa3bIBAIOLIME CIEeMU(PHUYECKOe BO3ACHCTBHE HA JKUBBIC OPraHU3MBl. DKOJOTHYECKHE (haKTOPHI
JeNATCS Ha: ouotnueckue, — abuornueckue: — puznyeckue (Knmmarndeckue (axTopbl:

CIIEKTP COJIHEYHBIE Jqy4el, OCBEIICHHOCTb, TEMIIEpaTypa  IOBEPXHOCTH

3emi, BJIQXKHOCTb BO3JyXa, OCaJK{, BETEp, JaBJICHUE aTMoc(epsl.
Onadorennsie (MOYBeHHBIE) (PAKTOPHI:  IUIOJOPOANE, XMM. COCTaB, IPABUMETPUYECKOE  COCTOSHHE,
BJIATOEMKOCTb, BO3JIyXOIIPOHUIIAEMOCTh, TEMIIEpAaTypa, MEXaHWYECKHH COCTaB, IUIOTHOCTb.

®akTopbl BOJHOM cpeabl. MPO3pPavyHOCTb, CKOpPOCTh TedeHus. Oporpaduueckue: penved, BbICOTa
CKJIOHA HaJl YPOBHEM MOPsI, KPyTHU3HA CKJIOHA, SKCTIO3HIHSI (ceBep/tor).) — XuMHuuecKue (KUCIOpOo/I,
COJlep’)KaHuEe COJIeH, >KeCTKOCTh, COCTaB OOMEHHBIX KAaTHOHOB OOMEHHas BO3MOXKHOCTB). I[lo
NEPUOMYHOCT  JIENIATCS HAa: — TIEPHOAMYECKHE (PErysipHO TIOBTOPSIIOTCS)  NEPBHUYHBIE,
BTOpUYHBIC, HEMEpPUOANYECKUe (BO3HHMKAIOT HEOXXHUIAHHO), AaHTPONOreHHbIe (BO3JCICTBHE
yenoBeka), (akropbl mUTaHMSA ~(KaYecTBO MUINM, KOJIMYECTBO IHUIIM, MAaKpPO3JIEMEHTHI,
MUKPOAJIEMEHTHI).

44, Hemeuxuii yueHslii-arpoxumuk HO. JIMOMX OTKpBUI Tak Ha3bIBaeMblii 3aKOH MHUHHMYyMa,
COTJIACHO KOTOPOMY CaMO€ CHJIbHOE BO3JICHCTBHE Ha OpraHU3M OKa3bIBaeT TOT (aKkTop, 3HAUCHUE
KOTOpPOTro Haubosiee OTKJIOHWIOCh OT 30HBI ONTHMyMa. Takoil ()akTop MOKET OrpaHW4YHMBATH
pacnpocTpaHEHHE JKUBBIX OPraHM3MOB WM MPUBOAUTH MX K rubemu. M3-3a Toro, uto oH
JUMHTUPYET (OrpaHHUYUBACT) )KU3HEACSITEIBHOCTD, €T0 HAa3bIBAIOT JTUMHTUPYIOIIUM (aKTOPOM.

45. 3akon tonepantHocTH Ilendopaa: «Jlumutupyromum ¢(akTopoM MPOLBETaHUS OpraHu3Ma
MOXET OBITh KaK MHHHUMYM, TaK ¥ MAaKCHUMyM OKOJIOTUYECKOTO BIUSHHS, JWANa30H MEXIY
KOTOPBIMH OIpENIENsIeT CTENEeHb BHIHOCIUBOCTH (TOJIEPAHTHOCTH) OpraHU3Ma K JaHHOMY (PaKTopy».
[Tpumep: HETIEPEHOCHMBIMH ISl JKUBBIX OPTaHU3MOB MOTYT OBITh HE TOJIBKO HEAOCTATOK (HA YTO
ykaspiBan emni€ JInbux), Ho u HM30BITOK Temja, cBeTa W BoAbl. JIt0Ooi ¢akTop, HaXOASIIUHCS B
U30BITKE WITH HEJIOCTATKE, MOXKET OTPAHUYMBATH POCT U PAa3BUTHE OPTaHU3MOB U TIOMYJISIIIAN

46. Tlomynauus sIBJISETCS JIEMEHTApHOM CTPYKTYypoH BuAa, B (hopMe KOTOPOH BHUJ CYIIECTBYET B
npupozie. OCHOBHBIMH XapaKTEPUCTHKAMH TOMYJSAINH SBISIOTCS: IJIOTHOCTh, YHCIEHHOCTH,
POX1a€MOCTh, CMEPTHOCTh, BO3PACTHOM COCTaB, XapaKTep paclpesieeHus B Mpeaeaax TeppUTOpHU
U TEMII pOCTa.

47. TlonoxxeHue opraHum3Ma B muIeBod (Tpoduyeckoit) nenu. Kak konmyectBo Tpoduyeckux
YPOBHEW, TaK HM WX CJIOXHOCTh CO BpPEMEHEM YBEIMUYMBAIOTCS, WCKIIOYCHUE COCTaBIISIFOT
NEpUOJIMYECKUE MACCOBBIE BHIMHpaHH. YpOoBHH B Tpoduueckoil menu ecTb HECKOJIbKO YPOBHEHM.
[TumeBast memoyka HAa4YMHAETCS Ha ypoBHe | — Ha HEM HAXOMATCS TPOAYIEHTHI, TaKHe Kak
pactenus. Ha ypoBHe 2 HaXomsTCs TpaBOsIHBIC XUBOTHBIE, KOTOpPHIE MUTAIOTCS MPOIyLIEHTaAMHU.
[noTosimHBIE >KMBOTHBIE HAXOAATCS Ha ypoBHe 3. VHorma mnwumieBas Ienb 3aKaHIMBACTCS
CBEPXXUIIHUKAMH, KOTOPBIE HAXOATCS Ha TPOPUUECKUX YPOBHAX 4 Wi 5.

48. CooOmecTBO — 3TO CoOUWaNbHAas enuHUIa (TPyIa >KUBBIX CYIIECTB), B KOTOPOW OHHU
00BbEeIMHEHbl 10 MPU3HAKY HOPM, PENUTUHU, IIEHHOCTEH, poja 3aHATHH, 0ObIYaeB, STHHYECKOM
NPUHAIISKHOCTH, TOJTUTHYECKUX B3TIISAI0B, YBICUCHHS, HICHTHYHOCTH. JKocucTema (Tped. oikos -
KWINIIE) - €AUHBIA MPUPOAHBIA KOMILJIEKC, 0Opa30BaHHBIN KUBBIMU OpPTraHU3MaMHU M CPEIOW HX
OOUTaHMS, HAXOIIIINXCS B 3aKOHOMEPHOW B3aMMOCBSI3HU JIPYT C JPYrOM M OOpa3yIoUINX CHCTEMY.
Bb1 MOXeTe BCTpEeTUTh CHHOHUM MOHSATHS 3KOCHCTeMa - OuoreoreHo3 (rped. bios - ku3Hb + geo -
3emuts + koinos - 00muif). Crieyer pa3iensaTh OMOTreoIeH03 U OMOIIEHO3.

49. JluHaMudecKoe paBHOBeCHE OHMOC(HEpBl — ITO COCTOSHUE, MPU KOTOPOM BCE KOMIIOHEHTHI U
MpOLECChl BHYTpU OuOChepbl HAXOAATCS B IMOCTOSHHOM B3aUMOJEWCTBUU U MOAJEPKUBAIOT
YCTOMYUBOCTh U TAPMOHHIO CUCTEMBIL. {11 mojiepkaHusi AMHAMUYECKOTO PAaBHOBECHS HEOOXOIMMO
COOJIIO/ICHNE MHOXKECTBA CJIOXKHBIX (hakTopoB. OIMH M3 HUX — OHOJIOTMYECKOE pa3zHoOoOpasue,
KOTOpOE SIBISIETCSI OCHOBOM Omocdeprl. PazHooOpa3me BHIOB M WX B3aWMOJCHCTBHE HUIPAIOT
KITIOUYEBYIO POJIb B MOAJEPKaHUU 3TOIO PABHOBECHSI.

50. CBoe yuenue o Ouocdepe B.M. Bepnaackmii cuctemHo u3inoxuia B kHure «buocdepay,
cocTosamyro u3 AByX uactel: «bmocdepa m xkocmoc» m «OOIaCTh KU3HUY», OMYOJWKOBAaHHOW B



1926 rony. [Iponomkenue yuyeHHe MOTYYHIO B KHUTEe «XUMUYECKOE CTpoeHne Ouochepsl 3eminy,
u3znanHoe udepe3 20 et mocnme cMepTH ydeHoro. B Hux Ouocdepa mpencraBieHa Kak LEJIOCTHAs
cucrtema, o0JaiaoIas BCEMU €€ XapakTepHbIMU kauecTBaMu. DyHKINIO yIpaBlIeHUS CUCTEMOI OH
OTJ1aJ1 )KUBOMY BELIECTBY.

51. Onmnoit w3 Hauboyiee OCTPBIX OHKOJIOTMYECKHUX MpoOJIeM B HAcTosllee BpeMs SBISETCS
3arpsA3HEHUE OKPY KAroIIel MPUPOTHON Cpebl OTXOJaMH MPOU3BOACTBA U MOTPEOICHUS U B MIEPBYIO
ouepellb OMacHbIMU OTXogamMu. OTXOAbl SBIAIOTCS HCTOYHUKOM 3arps3HeHHs] aTMochepHOoro
BO3/yXa, IOJA3EMHBIX U IOBEPXHOCTHBIX BOJI, [IOYB U PaCTUTEILHOCTH. Bece 0TX0oabl moipa3aensaorcs
Ha OBITOBBIE U MPOMBIILICHHBIE (IPON3BOACTBEHHBIE).

52. AHTpomoreHHoe BO3ACHUCTBUE HA MIPUPOY - ATO PE3YNIbTAT ACATEIBHOCTH YEJI0BEKa, OKa3aBIINi
BIIMSTHUE HAa OKpYXarollyio cpeny. /laHHoe Bo3nelCTBHE MOXKHO KJIacCU(ULIMPOBATH  CIEIYIOIINM
o0pa3oM: 3arps3HEHHE CpeAbl OMAcCHBIMH OTXOJAaMHU; LIYMOBOE BO3JCHUCTBHE; OMOIOTHYECKOE
3arpsi3HEHNE; BO3/CICTBHE DSJIEKTPOMArHUTHBIX TOJEH U HW3Iy4yeHUM; BO3JEHCTBUE OPYKUA
MacCOBOTO YHUUTO)KEHUS; BO3/ICHCTBHE TEXHOTEHHBIX IKOJOTHUECKUX KaTacTpod.

53. bakrepuanbHble 3a0oneBaHus 4deioBeka. K OakTepuanbHbIM 3a00J€BaHHUSIM OTHOCATCS: Yyma,
xojepa, cHOUpCKas s3Ba, TYOepKyn€3, OOTynu3M, CTOJNOHSK, aHTMHA, MEHHUHTHUT, au(Tepus,
TU3EHTEpUs], KOKJIIOII, CKapJiaTWHA, TacTPUT, 53Ba KeNMylKa U A3TOT CIIMCOK MOXKHO MPOJIOJKATh
emé u emé. bakrepuanpHble 3a0oneBaHusi pacTeHuil. K OaxkTepuanbHBIM OTHOCATCSA: THUIIM,
OakTepualdbHBIA pak, OakTepuaabHOE yBsiAaHHe, OaKkTepHalibHas MATHUCTOCTh. ['Hunb. Ecnu Bam
IIBETOUYEK 0J10JI€JIa THWJIb, BBl ATO 3aMETUTE [0 OMEPTBEBIIUM U Pa3MATYEHHBIM TKaHAM. OCOOEHHO
OT 3TOTO CTPAJAIOT PACTeHHsI, MUMEIOIINE MSICUCTBI cTeOenb Wi NUCThs. bakTepus HaumHaer
pa3MHOXAaTbCs TPH HM30BITOYHOM TIOJNHMBE M IEPEKOPME PACTEHHUS A30THCTBIMU YIOOPCHHSMHU.
baktepuanbHOe yBsiiaHHe.

54. Campble pacnpocTpaHeHHBIE BHUpYCHbIe Oosie3Hd. K BUPYCHBIM OOJIE3HSIM ueIOBEKa OTHOCST:
HaTYpaJIbHYIO U BETPSHYIO OCILY, KOPb, T€pIIEC, TPUIII, KpaCHYXa, IOJIMOMUENINT, TENIaTUT BUPYCHBIH,
BUY. Berpsinas ocna - uH(]exnmoHHOe 3a00ieBaHUE, MPOTEKAIOIIEE C YMEPEHHBIMH OOIIUMHU
SBJICHUSIMU U CBIIIBIO.

55. ApanTarus 4enoBeKa K HOBOM JUIsl HETO CPEeJie - CJIOKHBIN COIMAIbHO-OMOJIOTMYECKUH Tpoliece,
B OCHOBE KOTOpOIO JICKUT M3MEHEHHE CHCTeM U (yHKIUI opraHmzMa, a TakXe IPHUBBIYHOTO
nosenenusd. [lon ananrtanueil yenoBeka NOHUMAIOTCS MPUCIIOCOOUTENBHBIE PEAKIMU €ro OpraHu3Ma
Ha M3MEHsomuecs (pakTopbl cpeabl. AanTanus HPOsIBISETCS HAa pa3HbIX YPOBHAX OpraHU3aluu
YKUBOM MaTepuu: OT MOJIEKYJISPHOIO O OMOLIEHOTUYECKOTO.

56. [lucuuruivHa, W3yyarolias BO3MOXKHOCTH MHCIIOJIb30BaHMS JKUBBIX OpPraHU3MOB, UX CHUCTEM
WIM TPOAYKTOB HUX IKM3HEAEATEIbHOCTH [UIsl PEUIeHHs TEXHOJIOTMUYECKUX 3ajad, a TakKke
BO3MOXXHOCTH CO3JaHUsl >KHUBBIX OPraHU3MOB C HEOOXOJMMBIMU CBOWCTBAMM METOAOM TE€HHOMU
MH)XEHEpUn

57. caMOCTOATENbHOW  TO3HABAaTENbHOW  JEATENbHOCTH, TIPAXKAAHCKOTO -  OOIIECTBEHHOU
NEeSTeIbHOCTH, COLMAIbHO - TPYIOBOW JEATEIbHOCTH, OBITOBOHM cdepe, KyIbTypHO-I0CYTOBOM
nestenbHOCTH.  CyIIHOCTh ~ OMODKOJIOIMYECKOTO  MOHHMTOPUHTA. OJTOT BUJA  MOHHTOPHHIA
paccMaTpuBaeTCs Kak CHUCTeMa HaOJIOJIEHWW, OIEHKM M TMPOTHO3a JIFOOBIX W3MEHEHHWH B OHOTE,
BBI3BaHHBIX (PaKTOpaMu aHTpomnoreHHoro npoucxoxnaeHus (demgopos, 1975; bypaun, 1985 u ap.).
Ero o0bexkToM BbICTYHaeT OMOJOTMYECKHE CHCTEMbI pa3JIMYHBIX YpPOBHEH OpraHu3aluu M UX
peaKkIMyM Ha BHEIIHHE €CTECTBEHHBbIE M AHTPONOreHHble Bo3JeicTBUsA. CyOKIETOYHOMY YPOBHIO
OpraHM3ali CHUCTEM COOTBETCTBYET I'€HETUYECKUN MOHMTOPHUHT, KJIETOYHOMY - OMOXUMHUYECKHI
MOHUTOPHHT, OPraHU3MEHHOMY - (U3MOJIOTUYECKUH MOHUTOPHHT, TMONYISLUOHHOMY U
OHMOLIEHOJIOTUYECKOMY YPOBHSIM - SKOJIOTMUECKUN MOHUTOPUHT (B Y3KOM CMBICJIE 3TOTO MOHSATHUSA).

6.2 Ilpumepsbl TECTOBBIX 3aJaHH I

BapuanTt 1

10
2T
30
4r
51-62-a3-84-15-1



6 1-82-a3-64-r
71-62-a3-B

8 OnTorenes

9 myTanus

10 anTpomnorenes

11 Buocdepa

12. 24351

13. 612354

14. 162345

15. 2314



