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1. IOSACHUTEJIBHAS 3AITMCKA

1.1 O6aacTh NpUMeHEeHHUsI TPOTPAMMBI

PabGouas mporpamma yuebnoro mnpeamera OOIL12 «Xumus» SABIAETCI YacThIO
00pa3oBaTeNbHONW MPOTpaMMbl TOATOTOBKH CHEIMAIMCTOB CpPEAHEr0 3BEHa, pa3paboTaHHOW B
cootBercTBUU ¢ PI'OC CIIO no cnenmanprocTr 23.02.01 Opranu3zanus nepeBO30K U yIpaBiIecHUE HA
TpaHcnopte (1o BUAaM), , yTBepKIaeHHOTO pukazom MunoopHayku Poccun ot 20.03.2024, Ne 176.

1.2. MecTo npeaMeTra B CTPYKType NMPOrpaMMbl MOJATOTOBKH CHENUAJUCTOB CPeIHero
3BEeHAa

VYueonni mpeamer OOIL12 «Xumus» BxoguT B pasaen «OOmeodpa3oBaTelbHbIC
MIpeaAMETHI 00111e00pa30BaTEIHFHOTO YYEOHOTO ITHKJIA.

1.3 O0neM y4eOHO0 TUCIUIIINHBI H BHILI YYeOHOH PadoThI

Buj yueOHoii padoThI O0bem yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 NpeIMeTa 120

B TOM YHCIIE:

- TeOpeTUIeCcKoe 00ydeHne 38

- IPAKTUYECKUE 3aHATHUS 78

- caMOCTOsITeNIbHAs paboTa -

- KOHCYJIbTalluH B

- IPOMEKYTOYHAS aTTECTAINS - DK3aMEH 4

2 TIMJIIAHUPYEMBIE PE3YJIBTATHI

B pesynprare wu3ydeHus mpeaMmera y oOOYyYarOMIMXCS JOJDKHBI OBITH C(OPMHPOBAHBI
JUYHOCTHBIE, METAIIPEIMETHBIC U IIPEIMETHBIE PE3YJIbTATHI.
JIMYHOCTHBIE Pe3y/IbTAThI

JInuHOCTHBIE  pe3ynbTaTbl  OCBOEHMSI  OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl
00y4arolKUMHUCS OTPaXKalOT TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIMXCsl PYKOBOJCTBOBATHCS
chOpMUPOBAHHOM BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpHEHTAIIUM,

MO3UTUBHBIX  BHYTPEHHUX  yOEXKJIEHUH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM  IIEHHOCTSAM

pOCCHUICKOrO 0O0IEeCTBa, PACHIMPEHHE YXU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B Ipoliecce

peanu3alnyy OCHOBHBIX HAIIPaBJICHUI BOCIIUTATEILHOU NEATEILHOCTH, B TOM YUCIIE B YACTHU:

IrPaXKAAHCKOI0 BOCIIUTAHMS:

- c(hOpMHUPOBAHHOCTb I'PAXKIAHCKONW MO3UIMU O00YYaIOIIErocst Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUIICKOr0 0011eCTBa;

- OCO3HaHHE CBOMX KOHCTUTYIHMOHHBIX TIpaB M OO0S3aHHOCTEW, YBaKEHHE 3aKoHa U
MIPaBONOPSIKA;

NMAaTPHOTHYECKOr0 BOCIIUTAHUA:

- c(hOpPMHUPOBAHHOCTh POCCHUHCKOW TPAKIAHCKOW HICHTHYHOCTH, MATPHOTHU3MA, YBAKEHHS K
CBOEMY HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iepen PoavHON, ropiocTy 3a CBOM Kpail, CBOIO
Ponuny, CBOM $3BIK M KyJbTypy, NPOINIOE M HACTOSIIEE MHOTOHAlMOHAJIBHOTO HApoAa
Poccuu;

- 1EHHOCTHOE€ OTHOUIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY M MPHUPOIHOMY
HACJIEIUIO, MAMSATHHUKAM, TpaaulusM HapoaoB Poccum, poctmxkenusam Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

- OCO3HaHHUE YXOBHBIX [IEHHOCTEW POCCUIUCKOIO HAPOJa;

- chopMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;



- CIIOCOOHOCTb OIICHHMBaThb CUTYallMl0 M IPUHUMATh OCO3HAHHBIE DPELICHUs, OPUEHTHPYACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

- OCO3HaHHE JIMYHOTO BKJIaZia B IIOCTPOCHHUE YCTOMYHBOIO Oyny1ero;

3CTEeTHYECKOI0 BOCIIUTAHMSA:

- OCTETHYECKOE OTHOIIEHHWE K MHpY, BKIIOYas S3CTETHKY OblTa, HAayyHOIO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa U 0OLIECTBEHHBIX OTHOILICHUI;

- TOTOBHOCTHb K CAMOBBIP@XEHHUIO B Pa3HBIX BHJAX HCKYCCTBAa, CTPEMJICHHE IPOSBIIATH KauyecTBa
TBOPYECKOMN JIMYHOCTH;

(u3HYeCcKOro BOCIUTAHMS:

- c(OpMHPOBAHHOCTH 3/0POBOr0 M Oe30macHOro obpasza KM3HH, OTBETCTBEHHOTO OTHOILICHHS K
CBOEMY 3[10POBBIO;

TPYA0BOI'0 BOCIIUTAHUSA:

- TOTOBHOCTH K TPYy/y, OCO3HaHHE [IEHHOCTU MacTepcTBa, TPYyA0I00ue;

- TOTOBHOCTb K AKTHBHOW JEATEJIBbHOCTH TEXHOJIOTMYECKOM M COLMAJIBHOW HaIpPaBIECHHOCTH,
CHOCOOHOCTh ~ MHUIMMPOBATH, IJJAHUPOBATh M CAMOCTOSITENIBHO  BBINOJHATH — TaKylO
JIeSATEIIbHOCTD;

- HMHTEepeC K pa3IuyHbIM cdepamM Npo(ecCHOHANbHOM JeATeNbHOCTH, YMEHHE COBEpLIATh
OCO3HAHHBII BEIOOp Oyaymiei mpodeccruu U pearn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

- TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpPa30BaHHUIO Ha MPOTSXKEHUM BCEH JKU3HU;

JKOJIOTMYECKOI0 BOCIIMTAHUSA:

- cOPMHPOBAHHOCTh  OSKOJIOTUYECKOH  KyJIbTYpbl,  I[OHMMaHUE  BIMSHUSA  COLMAJIBHO-
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSHUE NPHUPOAHOW M COLUMAIBHOM CpElNbl, OCO3HAHUE
17100aIbHOTO XapaKTepa IKOJIOTMUECKUX MpodieM;

- AKTUBHOE HEIpUATHE ACUCTBUMN, IPUHOCAIINUX BPE OKPYKAIOLIEH Cpelie;

- YMEHHE NPOTHO3MPOBATH HEOJIATONPUATHBIE HKOJOTHYECKUE MOCIEICTBUS MPEIIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATD UX;

- OCO3HAHME LIEHHOCTU HAYyYHON JEATECIBHOCTH, TOTOBHOCTb OCYIIECTBIATh IIPOEKTHYIO H
HCCJIEI0BATENBCKYIO IESITENBHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

VYuuteiBas cnenuduxy npeamera OOII 12 Xumus, TMUHOCTHBIE PE3yJIbTaThl B IIPOrpamMme

KOHKPETH3UPOBAaHBI KaK:

JIPO1- cpopMHpPOBaHHOCTh UYYBCTBAa TOPAOCTH W YB@KEHUS K HUCTOPUU U JIOCTHKEHUAM
OTE€YECTBEHHONM XMMHYECKOM HayKH; XMMHMUYECKH TpPaMOTHOE IOBEAEHHE B NpodhecCHOHAIbHON
NeSITeNbHOCTH M B OBITY MNpH OOpalleHud C XHUMHUYECKHMH BEIIeCTBAaMM, MaTepuallaMd U
MIPOLIECCAMU;

JIP02-roTOBHOCTh K MPOJOJKEHHIO OOpa30BaHUS M TOBBILIEHUS KBaJU(PHUKAIMKU B W30paHHOU
npodeccnoHanbHOM JEsITeNbHOCTH M OOBEKTHBHOE OCO3HAHHME POJIM XMMHUYECKMX KOMIIETEHIUH B
9TOM;

JIP03-criocoOHOCTh  MCMOJb30BaTh  JIOCTHIKEHUSI COBPEMEHHOM XHMHYECKOM Hayku U
XUMHAYECKMX TEXHOJIOTUI Il TOBBIIIEHUS COOCTBEHHOTO WHTEJUIEKTYaJbHOTO pa3BUTHI B
BbIOpaHHOM MpodeccnoHaNbHOM e TeNbHOCTH;

JIP04-roTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHMIO M CaMOOOpPA30BaHMIO Ha MPOTSHKEHUH BCEH
AKHU3HU;

JIP05-chopMUpOBAaHHOCTh  3KOJOTMYECKONH KYJIBTYpbl, IMOHHUMAaHHE BIHSHUSA COLHUAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHME MPUPOJAHOW W COLMAIBHOW CpeAbl, OCO3HaHHUE
r7100abHOTO XapaKkTepa KOJOTMUECKUX MPooIeM;

JIP06-akTHBHOE HENMPUATHE ACUCTBUM, MPUHOCIIIUX BPEJ OKPYKAIOLIEH CPETIE;

JIP07-coBepLIECHCTBOBAHUE  SI3BIKOBOM M UYMUTATENbCKOW  KyJAbTYpbl ~ KaKk  CpeICTBa
B3aMMOJECHCTBUS MEKIY JTIOJbMU U ITIO3HAHUSA MUDPA;

JIP08-0co3HaHNE LIEHHOCTH HAyYHOW NEATEIbHOCTH, FOTOBHOCTH OCYLIECTBIISATH NMPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSTEIIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

Hns hopmuposanusa nuunocmuvix pe3yrbmamos y obyuarowuxcsa popmupyiomes YV/I:

- YBa)XCHHE K HCTOPUU U JTOCTHKEHUSAM OTEYECTBEHHON XUMUYECKOU HAyKH;



TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, HA MPOTSIKEHUU
BCEH JKU3HU;

COBEpIICHCTBOBATH UMEIOLINECS 3HAHMUS;

KeJlaHue 0CO3HABATh CBOM TPYTHOCTH U CTPEMUTHCS K UX MPEOIOICHUIO;

MOJIOKUTETILHOE OTHOIICHUE K TPYAY, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAOI00HE;

3HAHUE MOPATBHBIX HOPM U YMEHUE BIICTUTh HPABCTBEHHBIN aCIIEKT MTOBE/ICHNUS,

YMEHHE COOTHOCHUTDH IMOCTYIKH U COOBITUS C TPUHATHIMU 3TUYECKUMU MPUHIIUTIAMU;

MPOSIBIICHUE 3MITATUH, KaK OCO3HAHHOTO MOHHMMAHUsS YYBCTB JPYTHX JIIOJICH U COMEPEKUBAHUS
UM, BBIPQXKAIOIIUXCS B MOCTYIIKAaX, HAPaBJICHHBIX HA TOMOUIb U 0OecreyeHne 01aronoayyms.

pa3BUTHE JTUYCCKUX UYBCTB — CThIJa, BHHBI, COBECTH KaK PETyIATOPOB MOPAILHOTO
MOBE/ICHUS;

3HATh OCHOBBI JKOJIOTHUECKON KYJIbTYphI: IPHHATHE HEHHOCTU MPHPOJIHOTO MHUpPA, TOTOBHOCTH
CJIeIOBaTh B CBOCH NEATEIBHOCTH HOPMaM MPHUPOIOOXPAHHOTO, HEPACTOUUTEIHLHOTO, 3I0POBbHE
cOeperaroiero moBeICHMS;

yCTaHOBKA Ha 3[J0POBBIN 00pa3 KU3HU.

Dopmuposanue YV nposooumcs npu nomowu pewieHus cedyiouux munossix 3a0ay.

CaMOCTOsTeNIbHAs MOATOTOBKA LieJIel 1 3a1a4 yueOHOM 1eATeIbHOCTH;
MIOWCK, aHAJIN3, U3BJICUeHUE HEOOXOAMMOM HH(pOpMALNK;
CaMOCTOSITENIbHOE B3auMoJIeiicTBHE C HH(OPMAIIMOHHBIMU HCTOYHUKAMU;
ydacTue B KOHKypcax U OJIMMITHAJax;

IPOEKTHAS JESITeIbHOCTh 00yUYarOIIHUXCS.

MeTanpeuMeTmﬂe pe3yJabTaThbl

OcBoeHue MPOrpaMMBbI MPEAMETa COMPOBOKIACTCS POPMUPOBAHUEM Y O0YHAIOIINXCS

MCTAIMMPECAMCETHBIX PE3YJIbTATOB, KOTOPBIC NOJIKHBI OTPAXKaTh:
OBnane}me YHuBEpCaIbHBIMHA y‘lCﬁHBIMI/I N03HABATEJIbLHBIMHY J€iiCTBUSIMH:
0a30BbIe JIOTHYECKHE JedcTBHUA:

CaMOCTOSITENNFHO  (pOpMyIHpOBaTH M aKTyalIM3UpOBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHHS IJi1 CPAaBHEHUS, KJIacCU(DUKAINU U
0000IIICHHS;

OTIPEICIIATH LU NeSTEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS,

BBISABJIATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B paCCManI/IBaeMBIX SIBJICHUAX

BHOCUTh KOPPEKTHBBI B JCSITENBHOCTb, OIICHMBATh COOTBETCTBUE PE3YJIbTATOB IIENSIM,
OIICHUBATH pI/ICKI/I HOCJ'IC)ICTBI/Iﬁ ACATCIIbHOCTH,

pa3BUBATh KPEATUBHOE MBIIIJICHHE MPU PEIICHUH KU3HEHHBIX MPOOIIeM;

0a3oBble HcCieI0BaTeIbLCKHE JeiicTBHA:

BIIJICTh HABBIKAMHU Y4eOHO-HCCIEIOBATENbCKOM W TIPOEKTHOM JeSITeNbHOCTH, HAaBBIKAMH
paspernieHus mpooem;

CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEILHOMY IMOHMCKY METOJIOB PEIICHUs MPAKTUYECKUX
3aaa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUSA;

OBJIQJICHHE BHJAaMHU JACSITEILHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETAIlHH,
MpeoOpa3oBaHUI0O M TMPUMEHEHHIO B Pa3IMUHBIX YYEOHBIX CHUTyalUsX, B TOM YHCIE NpHU
CO3/IaHUU YYEOHBIX U COIMAIBHBIX TPOEKTOB;

dbopMUpOBaHWE HAYYHOTO THMA  MBIIUICHHS, BIAJCHHE HAYYHOM  TEPMHHOJIOTHEH,
KIIFOUEBBIMH MMOHSATUSIMU H METO/IaMU;

AHAJIIM3UPOBATh IMOJYYCHHBIC B XOJC PCHICHUA 3adadyu pe3yjbTaTbl, KPUTUUYCCKU OLCHUBATH
HUX JOCTOBCPHOCTD, MPOTHO3UPOBATH USMCHCHHC B HOBBIX YCJIOBHUAX,

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYHICCTBJIATDH HeHeHaHpaBHeHHBIfI IMOUCK TMEpCHOCAa CpCACTB U CHOC060B HeﬁCTBHH B
poeCCUOHAITBHYIO CPEy;

yMETh  IEPEHOCUTh  3HAHMA B  TO3HABATENbHYIO M MPAKTHYECKYl0  00JIacTH
KHU3HEIEATCITHHOCTH,



YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTell;
BBIJIBUTaTh HOBBIC UJICH, IIPEJIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

padora ¢ unpopmanueii:

BJIQJICTh HABBIKAMH IOJIyYeHHs] MH(POPMAIMK U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSTEIBHO
OCYILLIECTBIIATh MOUCK, aHAIM3, CUCTEMAaTU3alUI0 U UHTEPIPETALUI0 UH(OOPMALMK Pa3IMYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

HCIOJIb30BaTh CPEJICTBA MH(POPMALMOHHBIX MU KOMMYHUKALIMOHHBIX TEXHOJIOTHI B pelIeHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTraHU3AIMOHHBIX 33/1a4 C COOJIIOJCHHEM TpeOOBaHUI
SPrOHOMHKH, TEXHMKH O€30MaCHOCTH, TUIHMEHBl, pecypcocOepeKeHusl, NpPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

OByajieHne YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH J€HCTBUSIMU:
ooIeHue:

pacrio3HaBaTh HeBepOalbHbIE CpeiCTBA OOIIECHUS, IIOHUMATh 3HAUEHHE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(MIIMKTHI;

BJIAJICTh Pa3INYHBIMU CIIOCOOAMH OOLIEHUS U B3aUMOJCHCTBUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMsI C UCIIOIb30BAHUEM SI3BbIKOBBIX CPEJICTB;

COBMECTHaA JeATCJIbHOCTbD:

MOHMMATh U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHUIYaIbHON paboTHI;

BbIOMpPATh TEMATUKy M METOJOM COBMECTHBIX JAEHCTBMM ¢ yu€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKI0T0 4JI€HA KOJUICKTHUBA,;

IIPUHUMATH L€ COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBaTb U KOOPIMHUPOBATH ACHCTBUSA
o €€ IOOCTH)KEHMIO: COCTABJIATh IUIAH JEHCTBHM, PACHpPElNeisaTh POJIUM C Y4ETOM MHEHHU
YYaCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON pabOThI;

OLICHMBATh KAa4eCTBO CBOETO BKJa/Ja M Ka)XJO0ro y4acTHHKAa KOMaHJAbl B OOIIMI pe3ysibTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE IPOEKTHI, OLEHUBATH HJEU C TO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOW 3HAYUMOCTH;

OCYHIECTBJIATh MTO3UTHBHOE CTPATETMYECKOE INOBEJICHHUE B PA3JIMYHBIX CUTYyalUsX, MPOSABISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

OBjaaaenue YHUBEPCAJIbHBIMU PEryJISTUBHBIMU JeHCTBUSIMM:
cCaMoopranm3anus:

CaMOCTOSITENIbHO ~ OCYHIECTBJIATh IO3HABATEJIbHYIO JI€ATEIbHOCTh, BBISABIATH MPOOJIEMBI,
CTaBUTh M (POPMYJIUPOBAaTh COOCTBEHHbIE 3a7aydl B 00pa30oBaTEIbHOH JESATEIBHOCTH H
KU3HEHHBIX CUTYalHsIX;

JlaBaTh OLEHKY HOBBIM CUTYalLlUsM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

CIOCOOCTBOBaTh (YOPMHUPOBAHUIO M TPOSIBICHUIO IIMPOKOH JpYIUIMM B Pa3HBIX 00JacTsX
3HAHUMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHB;

CaAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHTyallMsIM, BHOCHUTb KOPPEKTHBBI B ACATCIBHOCTH, OIICHUBATH
COOTBCTCTBUC PC3YJILTATOB ILCJISAAM;

BJIaJCTh HaBbIKaMH IMO3HABATCIILHOM pe(bneKcm/I KaK OCO3HaHHs COBEPIIACMBIX )IeﬁCTBI/Iﬁ n
MBICJIIMTCIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

YMETb OLICHUBATh PUCKHU U CBOCBPEMCHHO IIPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

3MOLMOHAIBHBIH HHTE/UIEKT, PeAnoaralui cGopMIUpPOBAHHOCTD.

CaMOCO3HAHUs, BKJIIOYAIOMIETO CIOCOOHOCTh ITOHMMATh CBOE AMOI[MOHAILHOE COCTOSHHE,
BUJICTh HANPABJICHUS PAa3BUTHS COOCTBEHHOH SMOIMOHAIBHOU c(epbl, OBITh yYBEPEHHBIM B
ceOe;

caMopermepOBaHmI, BKJIFOHAKOIICTO CaMOKOHTpOJIB, YMGHI/IC HpI/IHI/IMaTB OTBETCTBCHHOCTH
3a CBOE MOBEJICHHUE, CITOCOOHOCTh aalTUPOBATHCS K SMOIIMOHATBHBIM U3MECHEHUSAM U
MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;



- BHYTPEHHEH MOTHMBALIMM, BKIIOYAKONIEH CTPEMJIEHHME K JOCTH)KCHHIO LEIH M YCHexy,
ONTHMHU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/S U3 CBOUX BO3MOXKHOCTEH;

- OMIIaTUHW, BKJIIOYAIOIIEH CHOCOOHOCTh TOHUMAaTh O3MOIMOHAIBHOE COCTOSHUE JIPYrHX,
YUUTBIBaTh €ro IpH OCYIIECTBIEHUM KOMMYHHUKAIMM, CIOCOOHOCTh K COYYBCTBHIO U
COINEPEKNBAHUIO;

NPUHATHE ce0sl M APYTUX JIdei:

- nOpuHUMAaTh ceOs, TOHUMas CBOM HEJJOCTAaTKH U JOCTOMHCTBA,

- [PUHUMATh MOTHUBBI U apryMEHTHI APYTUX JIIOJEH IPU aHAJIN3€ PE3YIbTATOB JIEATEIBHOCTH;

- MpU3HABATh CBOE MPABO U MPABO JIPYIHX JIOACH HA OUINOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TMO3UIUH JPYroro YeIoBeKa.

Yuumeieas cneyugpuxy npeomema QOIl 12 Xumus, memanpeomemusvie pe3yibmamvl 6
npozpamme KOHKpemusupoeambvl Kax:

MPO1-ymenne camocTosiTeNnbHO  (OPMYIHpPOBaTh M aKTyallM3HpOBaTh  MpoOseMy,
paccmarpuBaTh €€ BCECTOPOHHE, OIpEAesaTh Ledu JAEITEeIbHOCTH, 3aJaBaThb MapaMeTpbl H
KPUTEpUU MX [JOCTH)KEHMS, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHUBATH COOTBETCTBUE
Pe3yJIbTaTOB LIEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUMN A€ATEIbHOCTH;

MPO02-naserb HaBbIKAMU  Y4eOHO-MCCIEAOBATEIbCKOM M  MPOEKTHOW  JIEATEIbHOCTH,
HaBbIKaMU pa3pelieHust npooiem;

MP03-criocoOHOCTF M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pELICHUS
MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METO/OB IT03HAHUS;

MP04-Bnanetb BUJIaMU JACSITEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHUA, €r0 HMHTEpIIpETalUH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3jMYHBIX YUYEOHBIX CHUTYalHsX, B TOM YHCJE MPH CO3AaHUU
y4eOHBIX U COIMAIbHBIX TPOEKTOB;

MPO05-ymeHre TIEPEHOCHTh 3HAHUS B TIO3HABATEIBHYI0 M TMPAKTUYECKYIO 00IacTH
KHU3HEIeATeNbHOCTH; UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00acTei;

MP06-BnaseTh Hay4HBIM TUIIOM MBILUICHUS, BJIAJIETh HAYYHOW TEPMUHOJOTHEH, KIIOUYEBBIMU
MOHATUAMH U METOJAMU;

MPO07- BbIiBUraTh HOBBIE UJIEH, PEJIaraTb OPUTHHAIBHBIE TOAXO0/IbI U PEILICHUS;

MPO08-BnasieTb HaBbIKAMHU TMOJy4YeHHs] HH(OpPMAMU U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYILECTBISATh MOUCK, aHalIM3, CUCTEMAaTU3alMI0 M MHTEPHpPETaluio MH(OpMaluu
Pa3IMYHBIX BUJOB U (POPM TMpeicTaBICHHUS.

MP09-BnaseTs pa3iIuyHBIMU CIIOCOOAMH OOLIEHUS W B3aUMOJIEUCTBUS, apryMEHTHPOBAHHO
BECTH JAMAJIOr, YMETh CMr4arth KOH(MJIMKTHBIE CUTyallud, Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO
TOYKY 3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-nnoHMMAaTh ¥ UCHOIB30BATH MPEUMYIIECTBA KOMAHIHON U WHANBUIYAIbHON paboThI;

MP11-BbIOUpaTh TEMaTUKY U METOJAbl COBMECTHBIX NEHCTBUI C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXXHOCTEM Ka)KJOr0 4YjeHa KOJUIEKTHBA, IPUHUMATh LEIM COBMECTHON JESATEIIBHOCTH,
OpPraHM30BBIBATh W KOOPAMHHUPOBATH JIEHCTBUS MO €€ JOCTUKEHMIO: COCTaBIATh IUIAH JEHCTBHIM,
pacrpenenaTh poJid ¢ ya€TOM MHEHUH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

MP12-o1ieHMBaTh Ka4eCTBO CBOETO BKJIaJa M KaXKIOTO YJYaCTHHKA KOMAaHIbI B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM, OCYILECTBIATh MO3UTHUBHOE CTPATETHYECKOE IMOBE/ICHUE
B Pa3JIMUHBIX CUTYaIUSAX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIUATHBHBIM.

MP13-caMOCTOSTENIBHO ~ OCYILECTBIATh ~ IO3HABATEJIbHYIO  JIE€ATEIbHOCTb,  BBISABIITH
mpoOJIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33/1aud B 00pa30BaTEIbHON IEATEIHLHOCTH H
KU3HEHHBIX CHUTYaIMsX, CAMOCTOATENBbHO COCTaBIATh IUIAH pEUICHHUs MpoOJieMbl C  Yy4ETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHM;

MP14-crioco6cTBOBaTh (OPMHUPOBAHUS M TPOSIBICHUS IIMPOKOH OHPYIUIUH B  Pa3HBIX
00J1aCTSAX 3HaHWM, TOCTOSTHHO MOBBIIIIATH CBOM 00pa30BaTEIbHbIN M KYJbTYPHBIH YPOBCHB;

MP15-ymeHue naBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B IESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM.

MP16-criocoOHOCTh TIOHUMAaTh CBO€ SMOLMOHAIBHOE COCTOSIHME, BHICTh HAalpaBJICHUS
pa3BUTHSI COOCTBEHHOM SMOITMOHATIBLHOM cephl, ObITh YBEPECHHBIM B ceO¢;



MP17-ciocoOHOCT, TIOHMMAaTh AMOIIMOHAILHOE COCTOSIHUE [JIPYTUX, YYUTBIBAaTh €ro MpH

OCYHICCTBJIICHUN KOMMYHHKAIIUHA, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO,

- MP18 - cnocobGHOCTh NpUHHUMATH ceOs, TMOHHMMas CBOM HEIOCTAaTKU M JOCTOMHCTBA,
MPUHUMATh MOTHBBI U apTYMEHTHI JIPYTUX JIIOJIEd MpPU aHAIU3€ Pe3yJbTaTOB JIEATEIbHOCTH,
MpHU3HaBaTh CBOE MpaBO M NPaBO APYTrUX JIOJAEed Ha OMMOKH, Pa3BUBATh CIOCOOHOCTh
MMOHUMATh MUP C TO3UIMU APYTOro YeIOBEKa.

s popmuposanus  smux  pesyromamos y  obdbyuawowuxcia  Gopmupyromes  VVJI:

Perynarusneie

CIIOCOOHOCTh OHpEeAeNsaTh U (OPMYIMPOBATh LEJIW M 3aJa4d AEATEIbHOCTH (KOHEYHBIH
pe3yibTar), aHAIM3UPOBATh YCIIOBHS U PA3MUYHbIC (P (PEKTUBHBIC ITYTH UX JOCTHKEHUS;
CIIOCOOHOCTh KOHTPOJHMPOBATh M YHPABIATh HMMEIOLIUMHCA pecypcaMu (BpeMs, CHIIBI,
CpeAcTBa, BO3MOXXHOCTM M TIp.); OIIGHWBATh MPABUIBHOCTH BBHIMOJHEHUS pPalbOThHI, ee
COOTBETCTBHE 3aIlJIAHUPOBAHHOMY PE3YyJIbTATy U IUIAHY; BHOCUTh HEOOXOJUMbIE KOPPEKTUBBI;
CIOCOOHOCTH OCO3HABATH M OIICHUBATH COJIEP’KAHKE U PE3YJbTAaThl BHITIOTHEHUS
3aIlJIAaHUPOBAHHOM pPabOThl; CPaBHUBAaTh CBOU PE3YJbTaTbl M CIIOCOOBI MX JOCTHXKEHHS C
pe3yabTaTaMd M Ccrnoco0aMH JOCTIDKEHHs JPYTHX; aHAIM3WPOBATh MOJYYCHHBIH OMBIT U
IUTAHUPOBATh MEPCIIEKTUBBI €r0 UCIOJIb30BaHUS B OynyieM yueOHOM mpolecce U
BHEYPOUYHOH JAESITEIBHOCTH.

ITo3naBarenbHbIC

aHAJTM3UPOBATh, CPAaBHUBATD, KIACCH(PHUIMPOBATH U 0000maTh (aKThl U SIBICHUS. BBIABIATH
IPUYMHBI U CIIEJCTBUS NPOCTHIX SBJICHUMN;

OCYIIECTBIISITh CPaBHEHHE, CEPHALMI0O M KIACCU(PHUKAIMIO, CAMOCTOSTEILHO BBIOHpAs
OCHOBAaHUS M KPUTEPUHU JUI YKA3aHHBIX JIOTMYECKMX ONEpalMid; CTPOUTh KiacCU(UKAILIUI0
Ha OCHOBE IUXOTOMHUYECKOIO JieJIeHUs (Ha OCHOBE OTPULIAHUA);

CTPOUTH JIOTUYECKOE pacCy)XKJEHHE, BKIIOYAIOIIEe YCTAaHOBJIEHUE NPUUYMHHO-CIIEJCTBEHHBIX
CBSI3CH;

CO3/1aBaTh CXEMAaTUYECKHE MOJEIH C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.
COCTABIIATH TE€3HCHI, PA3INYHBIE BU/IBI TUIAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.);

npeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJTHOTO BUA B APYTroM (TaOIUILy B TEKCT U 1Ip.);
BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMAIINH;

YMETh OIpPENeNATh BO3MOXHbBIE HCTOYHMKM HEOOXOAMMBIX CBEIEHHH, MPOM3BOIUTH IOMCK
nHOpMAIINY, AaHATH3UPOBATH M OIICHUBATH €€ TOCTOBEPHOCTD.

KOMMyHI/IKaTI/IBHBIC

CIIOCOOHOCTh HAXOIUTh BBIXOJ W3 CIOPHBIX CHTyallMd W HE CO3JaBaTh OTKPBITHIX
KOH(JINKTOB,;

CTIIOCOOHOCTh MPUHUMATh PEUICHUS W TPAMOTHO OTCTaWBaTh CBOIO TOUYKY 3PEHHS; MPABUIBHO
(bopMyIHMpOBaTH M CTABUTh BOIPOCHI; YETKO U MOJHO BBIPAXKaTh MBICIIH;

CTIIOCOOHOCTh KOHTPOJIMPOBAaTh CBOE TIOBEJCHWE W IOBEIEHHE TMapTHEPOB B TPYIIIE;
COTPY/HUYATH C OJHOTPYIITHUKAMHU U T1€JarOrOM.

CTIIOCOOHOCTh BOCTIPUHMMATh WH(GOPMAIMIO B pa3IMYHBIX PEMPE3CHTATHBHBIX CHCTEMaX,
co3JlaBaTh LEJIOCTHBIM 00pa3 (mpeamera, CUTyallMM, SIBIEHUS, 3aKOHA M Tp.); CHOCOOHOCTh
MoJyyaTb HEOOXOMUMYI0 HMH(OPMAIMIO pa3IMYHBIMH  CHoco0aMH W W3 Pa3IUYHBIX
MCTOYHMKOB; BJAJeTh NpUEMaMHU O3HAKOMUTEIBHOTO, HW3YYaIOUIero, YCBaMBAIOLIETO U
MTOMCKOBOTO YTCHHUSI.

Dopmuposanue YVJ] npoeooumca npu nomowu peuwieHus Creoyrowux Mmunoguix 3a0ay no
paszoenam:

OCHOBBI CTPOCHHSI BEIIICCTBA;
XUMAYECKHE PEaKIINH;

CTPOCHHUE U CBOMCTBA HEOPTAHUYCCKHUX BEILECTB;

CTPOCHUE M CBOWCTBA OPTaHMYECKUX BEIICCTB;

KUHETHYECKUE U TEPMOTUHAMUYCCKIE 3aKOHOMEPHOCTH TIPOTEKAHUS XUMUUCCKUX PCAKIIHIA;
pacTBOpHI;



- XUMUSA B ObITY u IIPOU3BOJCTBEHHOMN JIeATETbHOCTH YeJI0BeKa.
Pacu€rHpie 3a1auu 110 XUMHUH IEJIAT HA TUIIbI, @ KAl TUIT HA ITOTHIL.

Tun 1. Beruucnenue no XuMudeckuM (popmyiam.

Tun 2. 3agauu Ha pacTBOPHI.

Tun 3. Pemenue 3a1ay mo XuMuueckum GopMynam.

Tun 4. 3agaun Ha BeIBeIeHUE (POPMYIIBI BEIIECTBA.

Tun 5. KomOuHMpOBaHHBIC 3aa49H.

Tun 6. 3agaun Ha KUHETUYECKUE 3aKOHOMEPHOCTH.

OKCIEpUMEHTAIbHBIE 33/1a4l - 3TO 3aJaHUsl MMPAKTUYECKOrO0 XapakTepa, OTBEThl HA KOTOPBIE
HaxoJsIT B TMpolecce HAOMIOJACHHUN 3a OMBITAMH WIH TEOPETUYECKOTO OOOCHOBAaHUS CBOWCTB
BeniectB. [lo cBoeMy cojepaHUIO IKCHEPUMEHTANbHbIE 337aud MOXKHO KJacCU(UIUPOBATH TaK:
a) 3ajaun Ha HabOmoneHwe, O) 3amaud Ha IMOJYYCHHE BEUISCTB; B) 3aJadyd Ha IMPOBEICHUE
XapaKTepHBIX pPEaKIMii; T') 3aJaud Ha pPAcllO3HABAaHUE BEIIECTB; /) 33aJa4d Ha KOHCTPYHUPOBaHUE
npubOpOB.

IIpeameTHbIE pe3yJIbTATHI

[To yue6HOMy mpemamery OOII.12 Xumus (bazoswiti ypogens) TpeOOBaHUS K TPESIMETHBIM
pe3ynbTaTtaM OCBOeHUs 6a30BOTr0 Kypca HH()OPMATUKH JOJIKHBI OTPAXKATh:

IMP601-chopmMupoBaHHOCTH IIpEACTABICHUMN: 0 XMMHYECKON COCTaBJIAIOIIEH
€CTECTBEHHOHAay4YHOW KAPTUHBI MHpPA, POJM XHMHUM B T[IO3HAHUM SIBJICHUH NPUPOABI, B
(GOpMUPOBAaHHHM MBINUICHUS W KYJIBTYPHl JIMYHOCTH, €€ (YHKIMOHATBHOW TI'PaMOTHOCTH,
HEOOXOIUMOM MMl pelleHus MPAKTUYECKUX 3a7ad U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO M IIPUPOJIHOMN CPEJIC;

IIP602 -BnaneHue cucTeMOW XMMHYECKUX 3HAHMM, KOTOpas BKIIFOYAET: OCHOBOIIOJIArarolliue
MOHATUA(XUMUYECKUM IJIEMEHT, aTOM, JIEKTPOHHASI 000JI0UKa aToMa, S-, p-, -d-35eKTpOHHbBIE
opOHUTaTUM aTOMOB, MOH, MOJIEKYJa, BaJeHTHOCThb, DJIEKTPOOTPUIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKass CBsI3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEPOJIHBIA  CKEJIET,
(GyHKIIMOHATBHAS TPYINA, pajJuKall, U30MepHUs, TOMOJOTMYECKUN pPsii, TOMOJOTH, YTIE€BOAOPOIbBI,
KHUCJIOPOJI- ¥ a30TCOJIepKAIINE COSAUHEHUs, OMOJIOTUUECKH AKTUBHBIC BEUIECTBA(YTIEBOIbI, KUPHI,
Oenmku), MOHOMEp, TMOJHMEep, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIE  COCAMHEHMS,
KpUCTAJUTMYECKasi pemeéTKa, TUMBl XWMHUYECKHX peakIuil (OKUCIUTEIHHO -BOCCTAHOBHUTEIBHBIC,
9K30- U DHJIOTEPMHUYECKHE , PEAKIIMH MOHHOTO OOMEHa), PacTBOP, DIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJIEKTOPOIUTHYECKAsT JUCCOIHAIINS, OKUCIUTENb, BOCCTAHOBUTEh, CKOPOCTh XUMUYECKON pPEaKIuu
XUMHUYECKOE pPaBHOBECHE), TEOPUU U 3aKOHBI(TEOPHS XHMHUYECKOTO CTPOEHHUS OPraHuYeCKHX
BemecTB A, M, bytiiepoa, Teopusi SAEKTPOIUTAYECKON JUCCOLMALINY, TTepuoandeckuii 3akon J[.M.
MenzeneeB, 3aKOH COXpPaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XUMHH,
(haKTOJIOTMUECKHE CBEJICEHUS O CBOWCTBAaxX, COCTaBe, IMOJy4YeHHUS M OE€30MacHOM HCIOJIb30BaHUHN
BOXHEHIINX HEOPraHUYECKUX M OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOH AESITENbHOCTU
YEJIOBEKA;

IIP603-yMeHne BBISBISATh XapaKTEpHbIE NPU3HAKM M B3aUMOCBS3b HM3YUYEHHBIX MOHSITHH,
MPUMEHATh COOTBETCTBYIOIIHNE TOHSTHS TPH OMHCAHUH CTPOCHUSI M CBOWCTB HEOPTAHMYECKUX U
OpraHMYECKUX BEIIECTB W HUX IMPEBpPALICHUHN; BBIABISATH B3aUMOCBSA3b XHWMHUUYECKHX 3HAHUU C
MOHSATUSAMH U MPEACTABICHUSIMHU JPYTHX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

IIP604-ymeHnre uCnonb30BaTh HAMMEHOBAHUS XMMHUYECKUX COEIMHEHHH MEXIYyHAapOJHOIrO
COI03a TEOPETHYECKOM ¢ TMPUKIAJAHOM XUMHUM W TpPUBUAJIbHBICE Ha3BaHUS  BAKHEHIIUX
BEIIECTB(ITUJICH, alleTUJICH, TJHIEPUH, ¢eHoN, ¢GopManbaerui, YKCyCHas KWIOTa, TIUIUH,
yTapHBIN Ta3, yJICKUCHIBIA Ta3, aMMHaK, TaléHHas U3BECTh, HETAIIEHHAs M3BECTh, MUTHEBAS CO/MA U
JPYTUX), COCTABIATH (POPMYIJIBI HEOTAHUYECKUX M OPTaHMYECKUX BEUIECTB, YPAaBHEHUS XUMHYECKHX
peakuuii, OOBSICHATh UX CMBICT; MOATBEPXkKAATh XapaKTepHble XHMMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3alUCSIMU YPaBHEHUHN peaKInii;

IIP605S-ymenne  ycTaHaBiuMBaTh  NPUHAJICKHOCTh  M3YYEHHBIX  HEOPraHMYECKUX U
OpraHWYECKUX BEUIECTB K OMPEAENEHHBIM KjaccaM M TpYINaM COEIUHEHUU XapakTEepU30BaThb UX
COCTaB M BaXKHEWIME CBOICTBA; OMpEAENsATh BHJbl XMMHUYECKHUX CBfA3el (KOBaJIeHTHas, WOHHAs,



MeTaJlJIn4ecKasi, BOJAOPOJHAs)), TUIBl KPUCTAIMYECKHX PEUIETOK BEUIeCTB; KiacCu(UIUPOBAThH
XUMHUUYECKHUE PEAKIUY;

IIP606 -BnajmeHre OCHOBHBIMHM METOJAAMHM HAYYHOTO IIO3HAHHS BEIIECTB M XHUMHYECKHUX
sBJICHUH (HAOI0ICHHE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICTHPOBAHUE);

IIP607-yMeHne mpoBOIUTh PAcU€Thl MO XUMHUYECKUM (HOpMYJaM M YpaBHEHHUSM XUMHYECKHX
peakuuii ¢ UCIO0Ib30BaHUEM (U3NYECKUX BETUYNH XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bEMa(HOPMaJIbHBIE YCJIOBHSI) ra3oB, KOJMYECTBA BEIECTBA;
HCII0JIb30BaTh CUCTEMHBIE XMMUUECKUE 3HAHMS AJIS IPUHATHUS PELIEHUH B KOHKPETHBIX ’KU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

ITP008-ymeHre I1UIaHMPOBaThb M BBIIOJHATH XMMHMUYECKUH HKCIEPUMEHT (TpeBpalleHus
OpraHMYECKHUX BEIIECTB IMPH HAarpeBaHHM, I[OJyYeHHWE OHTHJIEHA M M3YUYEHHE €ro CBOMCTB,
KayeCTBEHHBIC PEaKIMM Ha ajbJETHIbl, KpaxMmall, YKCYCHYIO KHCIIOTYy; OeHaTypainus OelKOB MpHu
HarpeBaHuM, IIBETHBIC PEaKIHH OEJNKOB; MPOBOJIUTH PEAKIMU MOHHOTO OOMEHA, OIpeNessTh Cpedy
BOJIHBIX PAacTBOPOB, Ka4eCTBEHHBIC PEaKIUU Ha cyib(haT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIepUMEHTalbHbIe 3a7auyu 1o TemMam «Mertamnel» U « Hemeramns») B
COOTBETCTBHHM C TMpaBWJIAMH TEXHUKH O€30MacHOCTH TpH OOpalleHWd , BEIECTBAMH U
1abopaTopHBIM 000pYIOBaHUEM; MPEICTABIATh PE3ylbTaThl XMMHUYECKOTO IKCIEPUMEHTa B (opme
3allUCH YpaBHEHHWH COOTBETCTBYIOIIUX pEAaKIUi W (QOPMYIMPOBATH BBIBOJIBI HA OCHOBE ATHX
PE3yIbTATOB;

IIP609-ymeHne aHaIM3UPOBATh XHUMHYECKYI0 HMH(DOpMAIMIO, MOIYyYaeMyl U3 pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb IHTepHET U Apyrue);

ITP610-ymenue coOnrofaTh MpaBHiia AKOJOTHYECKH LEIecO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOU NESATEIBHOCTH B LENSIX COXPAHEHHsI CBOETO 3J0POBbsI M OKPYKAIOILIEH Cpellbl; YIYUTHIBATh
OMACHOCTb BO3JIEHCTBUS HA JKHUBBIE OPraHU3Mbl OINpPEAEIEHHBIX BEIIECTB, MOHUMAs CMBICIT
IIOKa3aTeJs NPeAeIbHON JOMYCTUMON KOHLEHTPALUN;

I[IP611-ymenne mpuMeHATh 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJAaX IMO3HAHMS BEIIECTB U
XUMUYECKHX SIBICHUH U1 00y4aromuxcs ¢ OrpaHUUYE€HHBIMU BO3MOKHOCTSIMH 3/10POBbS;

ITP012-ymeHre MCHoNb30BaTh peabeHO TOUEUHYIO cucteMy obOo3HaueHuil JI. Bpains s
3alUCH  XUMHUYECKUX bopmyn  ans CJIETIBIX U CJIa00BUASIINX o0yJaromuxcs.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O ITPEIMETA

Koasbl
HaumeHoBaHue pa3jiesioB u Conep:kanue yueOHOro Marepuasa u GopMbl OPraHu3anuM AesITeJIbHOCTH Oo0bem pe3y.IbTaTOB
TeM 00y4arIMXcs 4acoB ocBoerust OOII
1 2 3 4
Pa3zngea 1. OCHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. CrpoeHue aToMOB  |CopepskaHue y4eGHOT0 MAaTepHA/IA 4
XHMIMECKHX SIIEMEHTOB 1 BX0HOI KOHTPOJIb 2 JIP02
[IPUpO/Ia XUMUHCCKON CBASH | Jlenua Nel. CoBpeMeHHas MOJENb CTPOeHHs aroMa. CUMBOJMYECKHH S3BIK XMMHMU. JIP0O4
XUMUYEeCKU ~ 37eMeHT. OJNeKTpoHHas  KoHurypauus aroma. Kiaccudukanus MPO3
XUMHMYECKHX DJIEMEHTOB (s-, P-, O- simemeHTHI). BajeHTHBIE SIEKTPOHBL BaleHTHOCT. I1P602
DONEKTpOHHAsl MPUPOJAa  XUMHYECKOM  CBA3U.  DJIEKTPOOTPULIATENIBHOCTh.  Buasl 11P609
XUMUYECKON CBSA3U (KOBaJEHTHAsl CBS3b, €€ Pa3HOBUIHOCTH M MEXaHU3MBbI 00pa3oBaHUs
(0OMEHHBIN U TOHOPHO-AKIIETITOPHBIH ), WOHHAas CBS3b, METaNINYECKasi CBA3b,
BOZOPOJTHAS) U CIIOCOOBI €€ 00pa3oBaHUsI.
IIpakTnueckoe 3ansTHeNel. PemieHue mnpakTUyecKux 3aJaHUi Ha MCIOJIb30BaHHE 4
XUMUYECKOM CHUMBOJIMKM U HA3BaHUM COEJUHEHUN 10 HOMEHKJIAType MEKIyHapOJHOTO
COI03a TEOPETHMYECKOW W TMPHUKIAJAHOM XHMHM W TPUBUAIBHBIX Ha3BaHWM JUIA
COCTaBJICHHUS] XUMHUYECKUX (OpPMYyN ABYXaTOMHBIX COEIWHEHUH (OKCHUIOB, CYyIb(HUIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTAHUUECKUX COEAMHEHUMN OT/IETbHBIX KJIaCCOB.
[IpakTnueckue 3anaHusi Ha YCTAaHOBJIEHHE CBS3M MEXKIY CTPOCHHEM AaTOMOB
XUMUYECKUX DJIEMEHTOB H TEPUOJUYECKHMM HW3MEHEHHEM CBOMCTB XHMHUYECKHX
DJIEMEHTOB W MX COEJUHEHUH B COOTBETCTBUU C moJokeHueM [lepuonnueckoi
CUCTEMBI.
Tema 1.2.  Ilepropnueckuii|Conepxanne yaeGHOro MaTepuaa 4
3aKoH u Tabmuna JI. M. JlekuuaNe2.Ilepronuueckas cucTeMa XHMUUYeckux onementoB JI.M. Menaeneesa. 2 JIPO1
Menneneesa ®dusnueckuii  cmbicn  Ilepuoanmdeckoro 3akona J[.M. MenzeneeBa. 3aKOHOMEPHOCTH JIP04
M3MEHEHHS CBOWCTB XUMHYECKHMX 3JIEMEHTOB, 00pa3yeMbIX MMM MPOCTBIX M CIIOKHBIX MP04
BEILIECTB B COOTBETCTBUHU C TOJIOKEHHUEM XHMHUYECKOro 3yieMeHTa B llepuonnueckoit MPO6
cucrteme. MupoBo33peHdyeckoe u HaydyHoe 3HadeHue [lepronnueckoro 3akona J[. 1. MP11




MenpeneeBa. [Ipornossr JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

I1P603

IIpakTuyeckoe 3ansitueNe2. PenieHue NPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA) 4
XapaKTEePUCTHKY  XUMHYECKHX  3JIeMEHTOB  «MeTalumyecKkiue/HeMeTaluInYecKHe
CBOMCTBA, IEKTPOOTPHULATEIBHOCTh U CPOACTBO K DJIEKTPOHY XUMUYECKUX JJIEMEHTOB
B COOTBETCTBHME C MX OJJICKTPOHHBIM CTPOCHMEM M IIOJIOKEHHE B IEPUOJAMYECKOU
cucreMe xummuueckux emenTos /.M. Menneneena.
JlemoncTpauuu. Pazamunsie popmbl [Iepnonnueckoi CHCTEMbBI XMMUYECKUX
hnemenToB JI.1. Menneneena.
Pasjnen 2. Xumuyeckue peakiumn 16
Tema ZLI' Turel XUMHYECKUX |CopepikaHue y4eGHOT0 MaTepHAaa 10 JIPO2
peAKIHL Jlekuust Ne3. Knaccudukanms M TUOBI  XUMHMUYECKHMX pEakUUd €  ydacTueMm JIP03
Heopranuueckux  BeniecTB. CocTaBieHHE ypaBHEHUH peakUMil  COEAUHEHMS, 2 ﬁl;%‘:
pa3ioKeHus, 3aMelIeHns, 0OMeHa, B T. . peaKuuil TOPEeHNs, OKUCIICHUS - MPO5
BOCCTAHOBJICHUS. MP12
Jleknmsa Ne4. YpaBHEHHsI OKUCIIEHUSI-BOCCTAHOBIICHUS. CreneHp OKUCIICHUS. PG05
Oxucnautenb M BOCCTAaHOBUTENb. OKHUCIHUTENBHO -BOCCTAHOBMUTEIbHBIE pEAKLUU B 2 [IP606
[IPUPOJIE, TPOU3BOJCTBEHHBIX NIPOLIECCAX U KU3ZHEAEATEIbHOCTH OPraHU3MOB. TIPG07
Jlekumsa NeS. KosnyecTBeHHblE OTHOIIEHHS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE TIP610
3aKOHBI B XUMUHU M PACYETHI 110 YPAaBHEHUSAM XHMHUYECKUX peakiuil. Moib Kak equHMIA) ) IP611
KOJM4YecTBa BellecTBa. MouspHas Macca. 3aKOHbl COXPaHEHUsS MacChl W JHEPIHUU.
3akoH ABoraJipo. Mossipblil 00bEM razoB. OTHOCHTEIbHAS INIOTHOCTD I'a30B.
IIpakTnyeckoe 3ansiteNe 3. «Tumbl xuMuyeckux peaxkuuin». MccienoBaHue THUIIOB
(Mo cocTtaBy M KOJMYECTBY HCXOJHBIX M 0Opa3yroIIMXCs BEIIECTB) M IPU3HAKOB 4
XUMHYECKHX PEAKIIMH.
IIpakTnyeckoe 3ansitueNe 4.PacuéTsl 1O ypaBHEHUSM XUMHUYECKMX peEakUudl C 5

MCII0JIb30BaHNEM Macchl, 00bEMa (HOpMalbHbIE YCIOBHS) Fa30B, KOJMYECTBA BEIIECTBA.




Tema 2.2. Coaep:xanue yueOHOIro MaTepuasa 6 JIPO3
DJIEKTPOJIUTHI- " JIPO4

ecKas e — u Jleknusi Ne6. Teopusi 3IEKTPOJIUTHYECKON JMCCOLUALIHN. Honsbl. ) DIEKTPOJIUTHI. TIPOS

oMM 06MeL Peakuuu nonnoro 06MCHi1, CocraBiieHue peakiuii HOHHOTO oOMeHa MyTéM COCTaBIICHUS 5 MPO2
UX TIOJHBIX M COKpAIIEHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peaKIuu. MP09
3a/laHusl HA COCTaBJICHUE MOHHBIX PEaKIuil. MP10
IIpakTuyeckoe 3ansTHeNeS. Peakiuu rugponmsza. [IpoBeneHue peakiuii MOHHOTO MP11
oOMeHa, OIpeesieHue cpelbl BOAHBIX PACTBOPOB. 3alaHMsl HAa COCTaBICHUE HOHHBIX IIP608
peakuuii. MccnenoBanue cpeapl paCTBOPOB COJEH, 00pa30BaHHBIX CHIIBHBIMH U CIa0bIMU 4 TIP609
MPOTOJIUTAMH, U UX PEAKIUil ¢ pacTBOpaMHu IIENoun U kapOonara HaTpus. CocraBieHue
peakuuii ruaponusa coneil. [IpakTudeckoe npruMeHeHne THIPOIN3a.

Kontposbnas padora Nel. |[«CTpoeHue BelecTBa H XUMHYECKHE PeAKIIHI». 2

. 16

Pa3nes 3.CTpoeHne 1 cBOICTBA HEOPraHMYECKHUX BellleCTB

Tema3.1. Knaccupuranus, |Copmepskanue y4e6HOro MaTepuaja 4 JIPO1

HOMCHKJIaTypa U CTPOCHHE JlekuuaNe7. TlpeaMer HEOPraHWYECKOW XHMHH. B3aMMOCBSI3b HEOPTraHUYECKHUX JIP02

HCOPraHMYCCKUX BCIICCTB BemecTB, Kitaccudukamnus HeopraHUYeCKUX BellecTB. IIpocThie M CIIOXKHBIC BEIIECTBA. JIPO8
OCHOBHBIE KJIACChl CIIOKHBIX BEHIECTB (OKCHIBI, THAPOKCHIBI, KHCJIOTHI, COJIH). MPO1
HomeHnkiarypa ¥ Ha3BaHME HEOPraHMYECKUX BEIIECTB HCXOMAS W3 HMX XHMHYECKOU MP04
(GhopMyIBI UK COCTABJICHHE XUMUYECKOW (HOPMYJIBI MCXOMsI U3 HA3BaHMs BEIIECTBA I10 MP0O9
MEXIYHapOAHON U TPUBUATBHON HOMEHKIIAType 5 MP12
MexMmonekyisspHable  B3aumonencTsuss Kpucramnoruaparsl, ArperaTHble COCTOSHHS MP13
BemlectBa. Kpucramnmuyeckue © aMopQHbIe BemiecTBa. THUIBI KPUCTAIITHYECKHX I1P601
peméTok  (aToMHasi, MOJEKYJsIpHas, HWOHHAsg, MeETa/uInuecKas). 3aBUCUMOCTh 11P602
(¢u3MuecKuX CBOMCTB BellecTBa OT THUIMA KpHUCTAUIMYECKON peméTku. [IpudnHb I1P603
MHOT000pa3usi BemecTB. COBpEeMEHHbBIE TPEICTABICHHUS O CTPOCHUM TBEPIBIX, KUIKUAX 11P604
1 Ta3000pa3HbIX BenecTB. JKuaKne KpucTaibl. I1P609
IIpakTuyeckoe 3ansitue Ne6. HomeHknaTypa HEOPraHMYECKUX BEILECTB: Ha3BaHUE 6

BEIIECTBA HWCXOAS W3 HMX XHUMHUYECKOW (POPMyJBI WM COCTABJICHHE XHMHYECKOU
dbopMynbl ucxoAs U3 Ha3BaHUs BemecTBa Mo MexayHaponHoit (MIOITAK) wmm
TPUBHUAJILHOW HOMEHKJIATypE.

Pemenue MPAKTUYCCKUX 3aJlaHui 110 KJ'IaCCI/I(I)I/IKaI_[I/II/I, HOMCHKJIATYPC U XUMUYICCKHUM




(dbopMylilaM HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KIACCOB (yrapHBIA ra3, YrICKUCIBIN
ra3, aMMUak, TaméHHas W3BECTb, Herami€Has HW3BECTb, MHUThEBas COJa M JPYTHX):
Ha3bIBaThb U COCTABJIATH q)OpMy.HBI XUMHUYCCKUX BCUICCTB, ONPCACIIATL MPUHAAJICIKHOCTD)
Kk kiaccy. Hcrounukum xumudeckod uHpopmauuu (HayyHas U y4eOHO-Hay4dHas
TuTepaTypa, CpelncTtBa maccoBoil uHpopmanuu, ceth MuTepHer u apyrue). I[lomck
nH(OpMaLIUY N0 HAa3BaHUSIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (OpMYyIIaM.

Tema 3.2. duszuko-
XUMUYECKUE CBOMCTBA
HEOPTaHMYECKUX BEIICCTB

Copep:kaHue y4eOHOTro MaTepuaa

JleknmusaNe8.Meramnel. OO6mmue Qu3nyeckue W XUMHYECKHE CBOMCTBA METAJLJIOB
CrocoOpl  mosyueHusi, 3HAUY€HHWE METAJUIOB UM  HEMETAUIOB B  IPUPOAE U
KU3HEJCATSIbHOCTH YeJIOBeKa W opraHu3MoB. Koppo3usi MeTayuioB: BHIBI KOPPO3HH,
CTIOCOOBI 3aIIUTHl METAIOB OT KOppo3uu. OcoOEHHOCTH KOPPO3HMH B MOPCKOW H
MPECHOMU BOJIE.

JlekuusaNe9.Hemeramnel. OOmue Qu3nyeckue U XUMUYECKHE CBOICTBA HEMETAIIIOB.
Tunwmuaneie cBoiictBa HemetayioB [V - VII rpymn. Knaccudukanus u HOMEHKIIATypa
coequHeHni HeMeTauoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

JlexnmusaNel(0.XuMudeckue CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHX BEIICCTB
(OKCHAOB, TUIPOKCUIOB, KHCIIOT, COJIEH U Jp). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
MPOCTHIX BEUIECTB, BOJOPOJIHBIX COEJUHEHNH, BBICIINX OKCHUJIOB U THJIPOKCHUIOB.

IIpakTnyeckoe 3ansitueNe7. CocTaBlIeHME YPAaBHEHMM XUMHUYECKHX peakUud C
Y4aCTHEM MPOCTBIX M CIIOXKHBIX HEOPraHWYECKHX BELIECTB: METAUIOB U HEMETAJUIOB;
OKCHJIOB METAJIJIOB, HEMETAIJIOB U aM(pOTEPHBIX JIEMEHTOB; HEOPraHMYECKUX KHCIOT,
OCHOBaHUN U amM(pOTEPHBIX T'MAPOKCHIOB; HEOPTaHMYECKUX COJIEH, XapaKTepHU3yIOIIUX
UX CBOWCTBA. PemnieHue IpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA
CBOWCTBAa, COCTaB, IIOJlydeHHME M  0€30MacHOe HCHOJIb30BAHME  BaKHEHIINX
HEOPraHMYECKUX BEUIECTB B ObITY M MPAKTUYECKOHN JI€ATEIIbHOCTH YEIOBEKa.

JIP02
JIPO3
JIPO4
JIPO8
MPO3
MPO06
MPO7
I1P603
[1P604
ITP606
[1P609

Tema 3.3. nentudukamnus
HEOPTaHMUYECKUX BEIICCTB

Conep:xaHue yueOHOro MaTepuaJia

IIpakTnuyeckoe 3ansiTueNe8. «nenTrduKalys HeOPraHMYEeCKUX BellecTBy. Pemenue
DKCcrepuMEHTANIBHBIX 33]1a4 [0 XUMUYECKIM CBOWCTBAM METAJIJIOB U HEMETAJIJIOB, I10

PaClio3HABAHUIO W TOJYUYCHHUIO  MCTAJJIOB n  HCMCTaJIJIOB. I/I,Z[CHTI/I(I)I/IKaI_II/I}I

JIPO3
JIPO7
MPO1




HCOPraHNM4YCCKUX BCIICCTB C HCIOJB30BAHUCM HX (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX CBOﬁCTB,

MPO03

XapaKTEPHBIX ~KAYECTBEHHBIX peakuui. KadecTBeHHbIE peakuuM Ha Cyjbdar-, 11IP605
KapOOHAaT-, XJIOPUJ AHMOHBI, HA KATHOH aMMOHHS. ITPG08
I1P609

KonTpoJsbHas padora Ne2. («CBoiicTBa HeOPraHNYEeCKHUX BEIECTBY. 2

Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKHX BelllecTB 24

Temad.1. Knaccuduxarnmus,
Conep:kanue y4e0OHOIro MaTepuaa 4

CTPOCHHE U HOMEHKJIATypa

OPraHNYCCKUX BCUICCTB Jlekuust Nell.llosiBiieHre u pa3BuTue OpraHmyeckor xumuu. [IpeaMer opraHmyeckom JIPO1
XUMHH. MeCTO W 3HAYeHHE OpPraHMYeCKONH XHWMHUU B CHCTEME ECTECTBEHHBIX HayK. JIPO3
XHMMHUUECKOE CTPOEHHE KaK IMOPSJOK COEIMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO HX JIPO7
BaJICHTHOCTH. OCHOBHBIE TOJIOKEHUS TEOPUU XHMHUUYECKOTO CTPOEHHUS OPraHUYECKUX MP03
coequHeHuit A. M. byrtnepoBa. VYrieponaHblii CKeJIeT OPraHUYECKON MOJIEKYIIbI. MP06
3aBHCHUMOCTh CBOWMCTB BEIECTB OT XMMHUYECKOIO CTpPOEHHUs Mouyiekyn. M3omepus u 5 MPI11
HU30MEPBI. MP13
[lonstne o QynkuuoHanbHoit rpynme. Panukan. [lpuHnmnel — kmaccudukanuu MP14
OPraHMYECKUX  COCAMHCHHWU. MEKIyHapoaHas HOMCHKJIATYpa H  TPUHITUIIBI I1P602
HOMEHKJIATypbl ~ OpraHudyeckux coenuHeHuil. [loHsTHe 00  a3oTcomepkamux I1P603
COCTMHEHUSX, OMOJIOTUYECKH aKTUBHBIX BellecTBax (yIrJIieBoax, )KUpax, Oeimkax u Jp.), ITP604
BBICOKOMOJIEKYJISIPHBIX COETMHEHUAX(MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO). ITP611
IIpakTnueckoe 3ansitue Ne9. HomeHkinarypa opraHM4eCKMX COEIMHEHHH OTAENbHBIX I1P612
KJIacCOB (HACBIIIEHHBIC, HEHACHIIICHHbIE U apOMaTHYECKHE YTIEBOJIOPOIBI, CIIHPTHI,
(heHobI, aNbIeTUIbl, KETOHBI, KapOOHOBBIE KHUCIOTHI U Jp.) CoCTaBlIeHHE TOJIHBIX U 4
COKpAIIEHHBIX CTPYKTYPHBIX (OPMYT OpPraHMYECKHX BEIIECTB OTAENbHBIX KJIACCOB,
HCIIONB3Ysl MX Ha3BaHWS IO CHCTEMAaTHMYECKOM HOMEHKiaType. Pacuérel mpocreimiei
(hOpMyIIbI OpraHUYeCcKOi MOJICKYJIBI, HCXOJISI U3 dJIEMEHTapHOTo cocTaBa(B%).

Tema 4.2. CpolicTBa Copep:kanue y4e0HOr0 MaTepuaJa 12 JIPO2

OPTraHUYECKHX COe/IMHEHUH JlekumsiNel12.OU3UKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COEIUHEHUM OTIEIbHBIX| JIPO4
KJIaccoB  (OCOOEHHOCTH  KJIACCH(MKALMKA M  HOMEHKJIATyphl BHYTPH  KJacca; JIPOS
TOMOJIOTHUECKUU psAn W obmas dQopmyna; uzoMepus; (U3MUECKUE CBOWCTBA; 2 MP02
XUMHUYECKHUE CBOWCTBA; CTIOCOOBI MOTyYEHU): MPO3
-TipeieNIbHBIE YTIEBOA0PO bl |'OpeHre MeTaHa KaK OJJUH U3 OCHOBHBIX UCTOYHHKOB MPOS5




Tella B MPOMBIINIJIEHHOCTH #  ObiTy. CBOMHCTBa MPUPOJIHBIX  YIIJIEBOAOPOJIOB,
Hax0>JICHUE B MPUPOJIC U TPUMEHEHHUE ATKAHOB;

-HeTpeeNIbHbIE M apoMaTHueckue yriaeBoaopoasl. [lomuMepusanus STUIEHA Kak
OCHOBHOE€ HAIMpAaBJICHUE €ro HCIOJb30BaHUsA. ['opeHue aleThiieHa KaK HCTOYHUKA
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJIsl CBAPKHU M PE3KH METaJIIOB.

JlexknmusaNel3.Kucnoponoconepxkamue coeauHeHnus (COUPTBI W MPOCTBIE  IPHUPHI,
(deHONbI, anpIeruJbl M KETOHBI, KapOOHOBBIE KHUCIOTBI W WX IPOU3BOJIHBIC).
[IpakTueckoe MpPUMEHEHHE OSTUICHIVIMKOJSA, ThuuepuHa, ¢enona. I[Ipumenenue
dbopManbaerua, aneTanbIeruaa, YKCYCHOH KHCIOThL. Mbla, Kak COJM  BBICHIMX
KapOOHOBBIX KUCJIOT. MoroIIie CBOKWCTBA MbLJA.

JlekmunaNel4. Aszorcomepxariye COSAMHEHUS (aMUHBI, aMHHOKHCIIOTBHI, OCJIKH).
BricokoMonekynsipHble  cOeAMHEHUs (CUHTETUYECKHE U OHOJIOTHYECKU-aKTHUBHBIC).
Mounowmep. [lonmumep, ctpykrypHoe 3BeHo. [lommmepusanusi 3TUIEHa Kak OCHOBHOE
HalpaBJieHWE €ro WCIOJIb30BaHUA. [ eHeThueckass CBsI3b MEXIYy KilaccaMu
OpPraHUYECKUX COCITMHCHUM.

IIpakTuyeckoe 3ansaTueNel(.CBoiicTBa OpraHMYeCKUX COCIUHEHUN OTIEIbHBIX
KJIaCCOB (TpUBHAJIbHAsT W MEXKAYHApPOJIHAss HOMEHKIATypa, XMMHYECKHE CBOWCTBA,
CHOCOOBI TIOJIYYEHHUS): TPEAETbHbIC (aJTKaHbl U IUKIOAIKAHbI), HeMpeAeNbHbIe(aTKEHBI,
QIKWHBI W QJIKaJNCeHbl) M apOMaTUYECKHE YIJIEBOJOPOJbI, CIHUPTHI W  (PEHOJIHI,
KapOOHOBBIE KHCIOTHI U J(UPHI, ambACTUAb U KETOHBI, aMHHBI U AMHHOKHUCIIOTHI,
BBICOKOMOJICKYJISIPHBIE COCMHEHUS. 3aJaHusl Ha COCTABJICHUE YPAaBHEHHN XUMHUYECKUX

peaKI_II/Iﬁ C Y4aCTUCM OPraHUYCCKUX BCUICCTB HAa OCHOBAHWHU UX COCTABA U CTPOCHMUS.

MPO7
MP12
MP13
MP15
I1P601
I1P606
I1P608
I1P609
I1P610
I1P611
I1P612




IIpakTnueckoe 3ansaTHe Nell.CocraBieHue cxeM peakuuid (B TOM 4YHUCIE IO
IIPE/UIOKEHHBIM 1IEIIOYKaM IPEBPAIIEHUI), XapaKTepU3yIOUIMX XUMHUYECKHE CBOMCTBa
OpPTaHUYECKUX COCIMHEHUN OTIENBHBIX KJIACCOB, CIIOCOOBI MX MOJXYYEHHUS M Ha3BaHUE

(mpaBusio Bant-T'odda), mmonianu peakiimonHoi noBepxHocTH. TemoBbie 3h(eKThI

OPraHMYECKUX COEIUHEHHUM 110 TPUBMAJIBHOM MM MEXIYyHAPOIHOM CHCTEMAaTHUECKOMN 4
HOMEHKJIaType. PellleHre NpaKTHKO-OPUEHTUPOBAHHBIX TEOPCTUYECKUX 3aJaHMi Ha
CBOMCTBA OPraHUYECKUX COEIUHEHHUN OTIEIbHBIX KIIACCOB.
IMpakTuyeckoe 3anaTueNel2 «llpeBpaiieHue OpraHUYECKHMX  BEHIECTB  IPHU
HarpeBaHum» [loydeHHEe OSTHIIEHA M HM3YYEHHE €ro CBOMCTB». MOJeIrpoBaHKe 4
MOJIEKYJI M XMMHUYECKUX MPEBPAILCHNUI Ha IIPUMEPE dTaHa, STUIICHA, AllETHIIEHA | JIp.
Tema 4.3. Unentudukaims  |Comepskanue y4eGHOro MaTepuaia 8 JIPO1
OpPraHH4CCKUX BEIICCTB, NX Jlekuust Nel5.Bbuoopranndeckue coequHeHus. [IprMeHeHne U OHOJIOrMYecKas pOJIb JIp02
SHAYCHUC U TPUMCHCHHUC B yriieBogoB. OKHCIICHHE YTIICBOJAOB- UCTOYHUK JSHEPTHH JKUBBIX OpraHu3MoB. OOmactu JIPO3
ObITOBOI 1 [IPOM3BO/CTBCH- [IPUMEHCHHST aMHHOKHUCIIOT. IIpeBpaliicHre O€IKOB MUIIKM B OpraHu3me. bruomornueckue 2 MPO1
HOi JICATEIbHOCTU YEI0BEKa byukun OenkoB. Buojornmdyeckne (yHKIUH KAPOB. POJb OpPraHMYeCKOd XHMHH B MP03
pelIeHuy npo0IeM IMHUIIEBOM OE30IaCHOCTH. MP04
Jlekumsa Nel6.Ponbp opraHuyeckoil XMMHUM B pEHIEHMM MPOOJIEM HHEPreTHUYecKOi MP05
0€30I1acHOCTH, B Pa3BUTHM MEIULMHLI, CO3JAHMHM HOBBIX MAaTEpUAlOB, HOBBIX MPO7
HCTOYHHKOB DHEPrUH(albTEPHATHBHBIE HMCTOYHUKH SHEPruu).OmacHOCTh BO3IAEHCTBHS 2 ﬁg?g
Ha JKMBBIC OPTraHM3Mbl OPraHHYECKUX BEIIECTB OTAEIBHBIX KIACCOB(YIJIEBOIOPOIbI,
CIUPTHL, (PEHOJBI, XJIOPOOPTaHWYECKUE IPOM3BOIHBIE, adbIETUABI W JpP.) CMBICI MP14
MOKAa3aTellsl MPeIeIbHO TOMYCTUMOM KOHIIEHTPAIU! gggg;
IMpakTuueckoe 3anuaTueNel3. «MaenTudukamus OpPraHUYECKUX  COCTUHEHUH IP609
OT/IEIBHBIX KJIACCOB» (Ha MPHMEPE ajibJIETrHI0B, KpaxMalla, YKCYCHOM KHUCIIOThI, OEIKOB P611
U T.aI.) C WCHOJb30BAaHUEM WX (PHU3HKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX I1PG12
KaueCTBEHHBIX peaknuil. JleHarypamus Oejka NpH HarpeBaHWH. LIBeTHBIE peaKIMH 4
0enkoB, BO3HHKHOBEHHE aHATUTUYECKOTO CHUTHAA C TOYKH 3PCHUS XUMHUYECKHX
IIPOIIECCOB npu POTEKAHUH Ka4eCTBEHHOH  peakIuH, [IO3BOJIAIOILEN
UICHTHOUIIMPOBATH MPEAI0KEHHBIE OPTraHUYECKHE BEIIECTBA.
Kountpoabnas padora Ne 3. |[«CTpyKTypa U CBOMCTBA OPraHUYeCKUX BELIECTBM). 2
Pa3nes. 5. Kunernueckue  TEPMOIHHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XHMHYECKHX PeaKiuii 4
Tema 5.1. Cxopocts Coep:kanue yueOHOro MaTepHaa 4 JIPO2
XUMHYECKHUX PEAKIINM. JIP 03
XAMHYECKOE PABHOBECHE Jlekumus Nel7.CKopoCTh peakiiiu, e€ 3aBUCHMOCTh OT Pa3IHYHBIX (HaKTOPOB: MPUPOIbI 2 JIP 08
pearupyroInuX BEIIECTB, KOHIIEHTPAIIMHA DPEArupylolmMXx BEIIECTB, TEMIEPATyphI MPO1




XUMUYECKUX PEAKIUH. DK30- U IHAOTepMUYecKHe peakuuu. OOpaTMMOCTh pEaKIIHid.

MPO02

XMMHYECKOE PABHOBECHE M €ro CMEUICHHWE TMOJA JCHCTBUEM pAa3JIMYHBIX (HaKTOPOB MPO03
(KOHILIGHTpalMsl PEareHTOB WM MPOJYKTOB pEaKlMU, JAaBlEHUE, TeMmIleparypa) ais MP06
CO3JaHMsl ONTUMAJIBHBIX YCIOBUH MPOTEKAHMS XMMHYECKUX mporueccos. IIpunmun Jle - MPO7
[[atenbe. KatanuzaTopsl 1 HHTHOUTOPBHIL. MPI11
[IpakTnyeckoe 3ansitueNel4.PeuieHue mNpPakTUKO-OPUEHTUPOBAHHBIX 33JaHUM  HA| MP12
aHaIU3 (DaKTOPOB, BIUSIOIUX HAa U3MEHEHUE CKOPOCTH XMMHUYECKOM peakiuu, B T. Y. C MP15
MO3UIMI  DKOJIOTUYECKU  I[1ecO00pa3HOro TOBEAEHUS B OBITY U TPYIOBOU T1P608
NESTEIbHOCTH B IENSIX COXPAaHEHHUS CBOETO 3J0POBBbS M OKPYXKAIOIIEH MPUPOIHOM [1P609
CpEJbL.
Perienrie MpakTUKO-OPUEHTUPOBAHHBIX 3a/llaHMil Ha mnpuMeHeHWe npunuuna Jle-
[laTenbe, UIsI HAXOXKACHUS HAIPABJICHUSI CMEICHHUS PAaBHOBECUS XMMUYECKON peakiuu
1 aHasu3 (PaKTOPOB, BAUSIONINX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHSI.
Pa3znea 6. PacTtBopnl
Tema 6.1.  Ilonarue Conepsxanne y4eGHOro MaTepHaJIa JIPO1
c Jlekumusa Nel8.PactBopeHue kak Qu3uko - XuMuU4eckuii mpormecc. PactBopel. CriocoObl JIP02
pacTBOpax [PUTOTOBJIEHUS PacTBOPOB. PacTBopumocTs. MaccoBast 10Jis1 paCTBOPEHHOIO BEILECTBA. JIPO3
CMBICIT TTOKa3arelss MPEAEIbHO JOMYyCTHMOM KOHIEHTPAlMM W €ro MCIOJIb30BaHHE B JIPOS
OLIEHKE HKOJIOTMYECKON O€30MacHOCTH. JIP06
[IpaBuiia SKOJOTHYECKH IIEIECO00PA3HOr0 MOBEAEHHS B OBITY U TPYIOBOM JEATETBHOCTH MP03
B IIEJIIX COXPAHEHHUS CBOETO 370POBbs M OKpYXKarolleil MPUpOIHON Cpebl; OMAaCHOCTh MP04
BO3/ICHICTBUS HA )KUBBIE OPTaHU3MBI ONIPEIeIIEHHBIX BEIIECTB. MP14
I1P607
I1P610
I1P611
Tema 6.2. OCHOBHOE cOjiepKaHue JIPO3
Hccnenosanne IpaxTuueckoe 3ausitue Nel5. «[IpurotoBieHre pacTBOPOBY. [MpurorosieHue JIP04
CBOJCTB PacTBOPOB pacTBOpPOB 3allaHHOM (MaccoBOW,%) KOHIEHTpaluu (C MPaKTUKO-OPHUEHTHPOBAHHBIMHY JIPO8
BOIIPOCAMH ), OTIPE/ICIICHUE CpeIIsl BOJHBIX PACTBOPOB. PelieHue mpakTHKO- MPO02
OPUEHTHUPOBAHHBIX PACYETHBIX 3a/JaHUIl Ha PacTBOPHI, UCHOJb3yeMble B OBITOBOW U MPO7
[POU3BOJCTBEHHON JEATEILHOCTH YEIOBEKA. I1P607
I1P609
I1P610
I1P611

[IpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COEP:KaAHUE (COepKAHUE TPUKJIIATHOTO MOIYJIs1)




Paznesa 7. Xumus B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA 6
Tema 7.1. Xumust B Obity 1 |CogepskaHue yueOHOT0 MaTepuaa 6 JIPO1
PON3BOJICTBEHHON JlexnusiNe 19. Hoseiimme m0OCTHKEHHS HAyKH W XMMUYECKOW TEXHOJIOIMH. Poib JIP02
ACATCIRHOCTH HCI0BCKA XMMHH B OOCCIIEUYECHHH DKOJOIMYECKOM, SHEPreTHYECKOM M IHIINEBOM OE30MaCHOCTH, JIPO4
pa3BUTUM MEIUIMHBL. [IpaBWia TOWCKa W aHaJM3a XHUMHUYECKOW HH(pOpMamuu wu3 2 MPO03
Pa3IMYHBIX UCTOYHUKOB (Hay4Has M yuyeOHO-Hay4yHasl JUTEpaTypa, CPeICTBa MAcCCOBOM MP04
nH(popmanuu, cetb HTEepHeT). MPO05
MPOS8
[IpakTuyeckoe 3anaTueNel6. Ilouck u aHaiu3 KEWCOB O MPUMEHEHUHM XUMHUYECKHUX MPO09
BCIIICCTB W TEXHOJOTHH ¢ ydéroM Oymymied mnpodecCHOHANBHON NEATEILHOCTH IO MP16
TeMaM: BaXKHCHIIINE CTPOUTEIIbHBIC MaTePHAIIbI, KOHCTPYKIIMOHHBIC MaTePUAIIbI, 4 MP17
KpacKd, CTEKJIO0, KepaMuKa, Marepualbl Ui  OJJCKTPOHUKH, HAaHOMAaTepHAIbI, MP18
TEKCTUJIbHBIC BOJIOKHA, WCTOYHHKH OSHEPTUM, OPTaHWYeCKUE ¥  MHHEPAIbHBIC IIPG02
y10OpEHUs, JIEKAPCTBEHHBIC BEIIECTBA, OBITOBASI XUMHUSI. TIPG06
I1P609
IMpakTnyeckoe 3ansitme Nel7. 3ammura: I[lpencraBieHue pe3yinbTaTOB PEIICHHS 4 MP611
KelicoB B (hopMe MUHH-IOKJIA/Ia C IPE3CHTAIUEH. [IP612

HpOMeH(yTO‘-IHaH aTrecranus

Bcero
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4. YCJIOBHUS PEAJIM3ALIUA TPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MartepuajJibHO-TEXHHYECKOe oDecreyeHne

Jlng peanuzanuu IporpaMMbl  y4eOHOIrO IpeAMETa IMPEAYCMOTPEHO HaJIMYMe CIETYIOIINX
CHeLHaIbHbIX TOMEIEHHH:

Jlaboparopus XuMU1

OcHoBHOe oOopynoBaHue: AHanIM3aTop CIEKTpa B JWana3oHe: HH(PPa3BYyK, 3BYK,
yIObTpa3ByK, BHOpomerp; Anemomerp; Acmuparop AM-0059; Becst CAS MW-300T; Beco
anamutudeckue Ohaus AR 2140 210 rp; ductmwmnstop J12-4; Jlocka ayaumtopHas; Jlocka
noBopotHasi; Monomep M-500; Jlrokcmerp TKII-IIKM; Monutopsl ob6naunbie; CTON AJii BECOB;
Cronbl  xomnbroTepHble; Cron naboparopHbiii Hu3kui; CTon J1abopaTopHblii ocTpoBHOW; CTOJ
nabopaTopHblii  mpucTeHHbIM; Ctonael  nucbMeHHBbIC, Cton-Moiika, CTynaes n1abopaTOpHBIE;
Cymmnka [13-2000; Cymwmeabiii mkad [ICBin-80; XonmomuneHuk buptoca; Illkad BEITSIKHOMN;
Mkad nns xumudeckoit nmocyasl; Lkad nmas XxpaHeHHs] KUCIOT U LIET0YeH.

4.2 UndopmannonHoe odecneyeHne peajsu3aluu NporpaMmbl

Jns  peanuzanuu  mporpaMMmbl  yueOHOro mpenMera OuOnuoteunslit  ¢onx BBIY
YKOMIUIEKTOBAH NMEYaTHBIMU U 3JICKTPOHHBIMU U3JaHUSMHU.
OOyyaronecs W3 4YHWClia WHBAIMIOB M JUI] C OTrPAaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbBS
oOecrieyeHbl TEYaTHBIMH M (WJIM) SJEKTPOHHBIMH 00pa30BaTeNbHBIMH pecypcamMu B (opmax,
a/IalITUPOBAHHBIX K OTPaHHUYCHHSIM UX 3I0POBbSL.

OcHoBHasi iuTEepaTypa
1. Tabpuensn O. C., OctpoymoB U. I'., CnaaxoB C. A. Xumus: yueOonuk ansa 10 kmacca. -
Mocksa: U3narensctBo «IIpocsemienuey, 2023.
2. T'abpuensa O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus: yue6Huk a1 11 kmacca. -
Mocksa: UznatensctBo «IIpocBemenue», 2023.

3. Tabpmwansn O.C. Xumus s npodeccuii W CHEHATBLHOCTEH COIUAIBHO-DKOHOMUYIECKOTO 1
rymanutapaoro npoduiueit: yuebuux/ O. C. I'abpuansn, U. I'. OctpoymoB. - M3garenbckuil LeHTp
«Axagemusy, 2020.- 208 c.,B.uIL.

4. Tabpmwansn O.C. Xumus st npodeccuid M CHEHMATBHOCTEH TEXHUYECKOro MpoQuiIs:
yueOnux/ O. C. Tabpwdnsn, U. T. OctpoymoB. -4-e¢ wusma.,crep. - M.: M3parenbckuii 1eHTp
«Axagemus», 2021.-256 c.,1iB. uiI.

5. T'abpurmstn O. C. Xumus B TecTax, 3amadax W ynpaxkHeHusx: yue0. [locobuwe mmu crys.
cpen. mpod. yuebd. 3aBemenuit / O. C. I'aGpwdnsnH., I, T. JlsicoBa. - M.: M3nmaTenbckuii 1eHTp
«Axanemus», 2021. -224 c.

6. An¢unorenoBa, . B. Xumus. ba3osslii ypoenb: 10—11 kiacchl : yuyeOHUK Ui CpEIHErO

obmero obpazosanust / M. B. Audunorenosa, A. B. badkos, B. A. IlonkoB. — 2-¢ u31., UcIp. U
norn. — MockBa : M3ngarensctBo FOpaiit, 2023. — 290 c. — (OOmeo0pa3oBaTenbHbIA IHUKI). —
ISBN 978-5-534-16098-7. — Tekct : osnektpoHHbIi // OOpa3oBarenpHas 1uiatdopma FOpaiiT
[caiiT]. — URL.: https://urait.ru/bcode/530422
7. Kimoes, M. B. Opraandeckast XUMUs : yaeOHOE TTOCOOHE JIJIsi CPETHETO

npodeccuonansHoro odpazosanus / M. B. Kmoes, M. I'. A6aymmaeB. — Mocksa : M3naTenbcTBo
FOpaiit, 2023. — 231 c. — (IIpodeccuonamsaoe obOpazoanue). — ISBN 978-5-534-15288-3. —
Texkcer : aneKTpoHHbIHN // O6pazoBarenbHas wiatgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/520093
Jlono/THMTeIbHASA JIUTEpaTypa
1. Epoxun FO.M. Xumusi: 3a1aun u ynpaxsenus yued. nocodue / FO.M. Epoxun.-2-e
U3, crep. - M. : U3natenbckuil neHTp «Akagemus», 2021. - 288 c.


https://urait.ru/bcode/530422
https://urait.ru/bcode/520093

2. ['munka, H.JI. O6mmas xumust: yue6Hoe nmocodue / ['muaka H.JI. — Mockaa :

KnoPyc, 2020. — 749 c. — Tekcr: anekrponssiii / 3bC BOOK [caiit]. - URL:
https://book.ru/book/935925

3. XuMmus: y4eOHUK s cpefaHero mpodeccroHambHOTO oOOpaszoBanus / 0. A.
JleGenes, I'. H. ®aneeB, A. M. I'ony6es, B. H. IllanoBan ; mox oOmeit penakumeit I'. H. ®aneera.
— 2-e m3a., nepepab. u gorn. — MockBa : MznarensctBo IOpaiit, 2020. — 431 c¢. — Texkcer :
snexkrpounsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452143

4. OneiinukoB, H.H.Xumus. AnroputMmbl perieHusi 3agad U TECThl: yueOHoe mocolue
U1 cpeaHero mnpodeccuoHanbHoro odpaszoBanus / H. H. Ometinukos, I'. II. MypaBbeBa. — 3-¢
u3., uchp. u gorn. — Mocksa : U3narensctBo FOpaiit, 2020. — 249 ¢. — TekcT : 3IeKTpOHHBIH //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/452906

5. Xumus. 3amayHUK :  y4eOHOe TocoOWe Il CpPelHEro MpoQeCCHOHATBHOTO
obpazoBanust / FO. A. JlebeneB [u np.] ; mom obmieit pemaknuerr I'. H. dageeBa. — Mocksa :

WznatensctBo FOpaiit, 2020. — 238 c¢. — Tekcer : anekrponnbiit / ObC HOpaiir [caiir]. — URL:
https://urait.ru/bcode/452161

DJIEeKTPOHHBIE pecypchl
1. www. pvg. mk. ru (onumnuana «Ilokopu BopoObeBbI ropbi»).
2. www. hemi. wallst. ru (OOpa3oBarenpHBIA CAWT I IKOJBHUKOB  «XUMHUS»).
www.alhimikov.net (O6pa3oBatenbHbIil CAiT A IKOJIBHUKOB).
www. chem. msu. su (OaexTpoHHas 6MOIMOTEKA IO XUMUM).
WwWw.enauki.ru (uatepHer-usnanue i yaureneii «k ECTeCTBeHHbIC HAYKHY).
www. lseptember. ru (Meroauueckas rasera «llepBoe ceHTAOPA»).
www. hvsh. ru (xypHan «XuUMHS B LIKOJIEY).
WWW.hij .ru (kypHan «XUMUS U KUAZHBY).
www.chemistry-chemists.com (31eKTpOHHBIH )KypHAT «XUMUAKHA U XHUMHS)
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https://book.ru/book/935925
https://urait.ru/bcode/452143
https://urait.ru/bcode/452906
https://urait.ru/bcode/452161
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http://www.enauki.ru/
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http://www.chemistry-chemists.com/

5 KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHMAA
OBIIEOBPA3OBATEJIBHOI'O TIPEJMETA

KOHTpOJIB " OLICHKa C(l)OpMI/IPOBaHHOCTI/I JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IMTPECAMETHBIX
PE3YIBTATOB OCYIICCTBIAIOTCA B COOTBETCTBUH CO CICAYIOMIMMU IMOKA3aTCIAMMU .

Pe3yabTaTsl OcHOBHbBIE IOKA3aTeJIU OLIEHKH pe3yJibTaTa
o0yueHust (no rasicoomy pezynbmamy, Ha KAKOM 3aHAMUU NPOBEPAEMCIL U YeM
nposepsiemcsi)
Tema OueHovHOe CPeACTBO
JIndyHOCTHBIE
JIPO1 Paznenl. Tema 1.2 'YcTHBIN onpoc, codece0BaHNe
Pasnen 3. Tema 3.1 TectupoBanue
Pazgen 4. Tema 4.1,4.3 Perrenue keiica
Paznen 6. Tema 6.1 Hamucanue pedepara
Paznen 7. Tema 7.1 BrirorHeHHE TPAKTUYECKON pabOThI

Pemenue 3azau
PermreHre KOHTPOJIBHON PabOTHI

JIP02 Pasnenl. Tema 1.1 'YcTHBIN onpoc, codece0BaHre
Pasznen 2. Tema 2.1 TectupoBanue
Paszngen3. Tema 3.1, 3.2 Pemenne ketica
Paznen 4. Tema 4.2, 4.3 Hamucanue pedepara
Paznen 5. Tema 5.1 BrirorHeHHE TPAKTHYECKON pabOThI
Pa3nen 6. Tema 6.1 Pemenue 3agau
Pasnen’. Tema 7.1 PerieHne KOHTPOIBHOM PaboThI
JIPO3 Paznen 2. Tema 2.1, 2.2 Y cTHBIN ompoc, cobecenoBaHne
Paznen 3. Tema 3.2, 3.3 TecTtupoBanue
Pazgen 4. Tema 4.1,4.3 Perrenue keiica
Paznen 6. Tema 6.1, 6.2 Hamucanue pedepara

BrInonHeHue npakTHYecKol paboThl
Pemenne 3ana4y
PerieHne KOHTPOIBHOM paboThI

JIP04 Pazgen 1. Tema 1.1, 1.2 Y cTHBIN ompoc, cobeceoBaHne
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Pasnen 3. Tema 3.2 Pewrenue keiica
Paznen 4. Tema 4.2 Hammcanne pedepara
Pasnen 6. Tema 6.2 BrInonHeHue npakTHYecKol paboTh
Pasnen 7. Tema 7.1 Pemrenne 3anau
PerieHne KOHTPOJIBHOM paboTHI
JIPOS Pasnen 4. Tema 4.2 Y cTHBIHM onpoc, cobeceoBaHme
Pasnen 6. Tema 6.1 TectupoBanue
BrinonHenue IIPaKTUYECKON paboThI

Pemenue 3agau

JIP06 Paznen 6. Tema 6.1 Y cTHBIN ompoc, cobeceoBaHne
TectupoBanue

BrInonHeHne NpakTHYECKOW paboThI
Perrenue 3agau

Perienne KOHTPOIBHOM paboThI

JIPO7 Paznen 3. Tema 3.3 'Y cTHBIN ompoc, codece0BaHNe
Pa3znen 4. Tema 4.1 TectupoBanue
BrirmoHeHNEe TPaKTHYECKON pabOThI




Perrenue 3agau

JIPO8 Paznen 2. Tema 2.2 Y cTHBIN onpoc, codecenoBaHne
Paznen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 6. Temab6.2 Pewrenue keiica
Hanucanue pedepara
BrirmorHeHHE TPaKTUYECKON pabOThI
Perrenue 3agau
Perienne KOHTPOJIBHOW PabOTHI
MeranpeamMeTHbIe
MPO1 Pazgen 3. Tema 3.1, 3.3 'YcTHBIN onpoc, coOece10BaHNe
Pasnen 4. Tema 4.3 TectupoBanue
Paznen 5. Tema 5.1 BrirorHeHHE TPAKTUYECKON pabOThI
Pewenue 3anau
Pemenrie KOHTPOJIBLHON PaOOTHI
MPO02 Paznen 2. Tema 2.2 Y cTHBIN onpoc, cobecenoBaHne
Paznen 4. Tema4d.2 TecTtupoBanue
Pa3znen 5. Tema 5.1 Pemrenue keiica
Paznen 6. Tema 6.2 Harnmcanue pedepara
BoinosHeHue NpakTHYeCKo paboThl
Pemenue 3amau
Perennrie KOHTPOJIbLHON PabOTHI
MPO3 Pasnen 1. Tema 1.1 'YcTHBIN onpoc, codece0BaHre
Pasnen 3. Tema 3.2, 3.3 TectupoBanue
Pasgen 4. Tema 4.1,4.2,4.3 Pemenue kerica
Pasnen 5. Tema 5.1 BoinosHeHue npakTuyeckoi padboTsl
Paznen 6. Tema 6.1 Pemenue 3agau
Pasnen 7. Tema 7.1 Pemienrie KOHTPOJIbLHON PabOTHI
MP04 Paznen 1. Tema 1.2 'Y cTHBIN onpoc, codece0BaHNE
Paznen 2. Tema 2.1 TectupoBanue
Pasnen 3. Tema 3.1 Pemenue keiica
Pasznen 4. Tema 4.3 Hanucanue pedepara
Pasnen 6. Tema 6.1 BoinosHeHue npakTuyeckoi padoTsl
Pasnen 7. Tema 7.1 Pemenue 3agau
Pemnienrie KOHTPOJIBLHON PabOTHI
MPO5 Paznen 2. Tema 2.1 Y cTHBIN ompoc, cobeceoBaHne
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Pasnen 7. Tema 7.1 Hanucanue pedepara
BrinosHeHue npakTuyeckoi paboTsl
Pemenue 3agau
Penienrie KOHTPOJIBLHON PabOTHI
MPO6 Paznen 1. Temal.2 Y cTHBIN ompoc, codeceoBaHNe
Paznen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Pasnen 5. Tema 5.1 Hanucanue pedepara
BrirmorHeHNE TPaKTHYECKON pabOThI
Pemenue 3agau
Permrenre KOHTPOJIBHON PaOOTHI
MPO7 Pasnen 3. Tema 3.2 Y cTHBIN ompoc, cobeceoBaHne
Pazgenm 4. Tema 4.2, 4.3 TectupoBanue
Paznen 5. Tema 5.1 Pemenue keica
Paznien 6. Tema 6.2 Harmmcanue pedepara




BrInonHeHue NpaKkTHYECKOW paboThI
Perrenue 3agau
Perienne KOHTPOIBHOM PabOTHI

MPO8 Pasnen 4. Tema 4.3 'YcTHBIN onpoc, codece0BaHNe
Paznen 7. Tema 7.1 TecTtupoBanue

Hanucanue pedepara

BrImonHeHne NPaKTHYECKONW paboThI
Pemenue 3agau

Permrenre KOHTPOJIBHON PabOTHI

MPO09 Paznen 2. Tema 2.2 'YcTHBIN onpoc, codece10BaHNe
Pasnen 3. Tema 3.1 TectupoBanue
Paznen 7. Tema 7.1 Harnmcanue pedepara

BoinosHeHue NpakTUYECKON paboThI
Pemenue 3amau
Perenyrie KOHTPOJIbLHON PabOTHI

MP10 Paznen 2. Tema 2.2 'Y cTHBIN onpoc, codeceoBaHNE
TectupoBanue

BrinonHeHue npakTUYecKoi paboTsl
Pemenue 3agau

MP11 Paznen 1. Tema 1.2 'YcTHBIN onpoc, codece0BaHNe
Pasnen 2. Tema 2.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 5. Tema 5.1 Hamucanue pedepara

BrinonHeHue MpakTUYECKON paboThI
Pemenue 3agau

MP12 Paznen 2. Tema 2.1 Y cTHBIN ompoc, cobeceoBaHne
Paznen 3. Tema 3.1 TecTtupoBanue
Paznen 4. Tema 4.2 Pemenue keica
Paznen 5. Tema 5.1 Hamucanue pedepara
Pasnen 7. Tema 7.1 BrinonHeHue MpakTUYECKO paboThI
Pemenue 3agau
MP13 Paznen 3. Tema3. 1 'Y cTHBIN onpoc, codece0BaHNE
Pasnen 4. Tema 4.1,4.2,4.3 BrinonHeHue npakTHYecKo paboThl
Pemenue 3agau
MP14 Paznen 4. Tema 4.1, 4.3 Y cTHBIN ompoc, codeceoBaHNe
Pasnen 6. Tema 6.1 TectupoBanue

Pemrenne keiica

Hanucanue pedepara

BrinosHeHue npakTuyeckoil paboTsl
Pewrenue 3anau

MP15 Paznen 4. Tema 4.2 Y cTHBIN ompoc, cobeceoBaHne
Paznen 5. Tema 5.1 TectupoBanue

Pemenue keica

BrinonHeHue npakTuyeckoi paboTsl
Pemenue 3agau

MP16 Pasznen 7. Tema 7.1 'Y cTHBIN onpoc, codece0BaHNe
TectupoBanue

Harmmcanue pedepara

BrInonHeHne NpakTHYECKOW paboThI

MP17 Pasnen 7. Tema 7.1 Y cTHBIN orpoc, cobecenoBaHuE
TectupoBanue




Hanucanue pedepara
BrinosineHue MPaAKTUYECKOM
Pewenne 3anau

paboThI

MP18 Paznen 7. Tema 7.1 Y cTHBIN onpoc, cobeceoBaHNE
TectupoBanue
BrirmorHeHHE TPAKTHYECKON pabOThI
Pemenue 3agau
[IpenMeTHbie
[1P601 Paznen 3. Tema 3.1 Y cTHBIN onpoc, cobeceoBaHNE
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Pewienue keiica
Hamucanue pedepara
BrinonHeHue mpakTUYecKoi paboTsl
Pemenue 3agau
[1P602 Pazgen 1. Tema 1.1 'YcTHBIN onpoc, codece0BaHre
Pasnen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 7. Tema 7.1 Hamucanue pedepara
BrinonHeHue mpakTuYecKoi paboTsl
Pemenue 3agau
Pemenrie KOHTPOJIBLHON PaOOTHI
[1P603 Paznen 1. Tema 1.2 'Y cTHBIN onpoc, cobeceoBaHNE
Pazgen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Hanucanue pedepara
BoinosHeHue npakTuyeckoi padboTsl
Pemenue 3agau
[1P604 Pa3znen 3. Tema 3.1, 3.2 Y cTHBIHM onpoc, cobecenoBaHme
Pasnen 4. Tema 4.1 TecTtupoBanue
Brinmonxnenue MPaKTUYECKOU paboThI
Pemenue 3agau
[TP605 Paznen 2. Tema 2.1 'Y cTHBIN onpoc, codece0BaHNe
Pasnen 3. Tema 3.3 TectupoBanue
BrinosHeHue npakTuyecKoi paboTsl
Pemenue 3agau
ITP606 Paznen 2. Tema 2.1 'Y cTHBIN ompoc, codeceoBaHre
Pasnen 3. Tema 3.2 TectupoBanue
Pasnen 4. Tema 4.2 Pemenue keiica
Pasnen 7. Tema 7101 Hanucanue pedepara
BrinosHeHue npakTuyeckoi paboTsl
Pemenue 3agau
I1P607 Paznen 2. Tema 2.1 'Y cTHBIN ompoc, codeceoBaHNe
Pasnen 4. Tema 4.3 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemenne keiica
Hanucanue pedepara
BrirorHeHNE TPaKTHYECKON pabOThI
Pemenue 3agau
ITP608 Paznen 2. Tema 2.2 Y cTHBIN onpoc, cobeceoBaHne
Paznen 3. Tema 3.3 TecTtupoBanue
Pasznen 4. Tema 4.2 Pemrenue keiica
Paznen 5. Tema 5.1 Hanucanue pedepara




BrInonHeHue NpaKkTHYECKOW paboThI
Perrenue 3agau
Perienne KOHTPOIBHOM PabOTHI

11P609 Paszgen 1. Tema 1.1 Y cTHBIN onpoc, cobeceoBaHNE
Paznen 2. Tema 2.2 TectupoBanue
Pasgen 3. Tema 3.1, 3.2, 3.3 Pemrenune ketrica
Paznen 4. Tema 4.2, 4.3 Harnmcanue pedepara
Pasnen 5. Tema 5.1 BrInonHeHne NpaKkTHYECKOW paboThI
Pa3znen 6. Tema 6.2 Perrenue 3agau
Pasnen 7. Tema 7.1 Perienne KOHTPOIBHOM PabOTHI
[1P610 Paznen 2. Tema 2.1 'Y cTHBIN onpoc, cobeceoBaHNE
Paznen 4. Tema 4.2 TecTtupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemrenue keiica

Hanucanue pedepata
BoinosHeHue NpakTUYeCKO paboThl
Pemenue 3amau

11P611 Pazgen 6. Tema 6.1, 6.2 'Y cTHBIN onpoc, cobeceoBaHNE
Paszgen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Harnmcanue pedepara

BoinosHeHue NpakTUYECKO paboThl
Pemenue 3amau

11P612 Pasgen 4. Tema4.1,4.2,4.3 'Y cTHBIN onpoc, cobeceoBaHNE
Pasnen 7. Tema 7.1 TectupoBanue

Pemenue kerica

Hanucanue pedepara

BrinosHeHue npakTuyecKoi padboTsl
Pemenue 3ama4

Jlns OLIEHKH MJOCTH)KEHHS 3alUIaHMPOBAHHBIX PE3YyJIbTAaTOB OOyUYEHHUS IO MpeIMeTy
pa3paboTan (QOHI OIEHOYHBIX CPEACTB JIJISi MPOBEICHUS TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOU
arTecTaluu, KOTOPBIE MIPUJIArar0TCs K paboueii Iporpamme npeaMera.



MHNHOBPHAYKHU POCCUU
BJIAJMBOCTOKCKHNU I'OCYJAPCTBEHHBIM YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJICTB
JUTSl TPOBEJICHUS TEKYIIETO KOHTPOJIA U MPOMEKYTOUYHOU aTTECTALNU
0 y4eOHOMY MPEIMETY

OOI1.12 XUMUA

IPOrpaMMBbI TIOJATOTOBKH CIICITHATUCTOB CPEIHETO 3BEHA
23.02.01TexHonorus mpoM3BOACTBA U TIEPEPAOOTKH TNIACTUIECKUX MaCC U
3JIaCTOMEPOB

dopma o0yyeHHs: OuHas

Haxonka 2023



1. Oomue cBeaeHUA

®onx omneHouHbix cpeactB (mamee - DOC) npenHasHayeH Uil KOHTPOJISI W OIICHKH
00pa30BaTeNbHbIX JIOCTHKEHUH oOydaroumuxcsi no mnporpamme yuyeOHoro mnpeamera OOII12

«XUMU»

®OC BKiIIOYAIOT B ce0s KOHTPOJBbHBIE MAaTEpUANbl JUIsl MPOBEICHUS TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHON aTTECTAIlMM MO MPEAMETY, KOTOpas MPOBOAUTCS B (opMe Apyrue
dbopMbI  KOHTPOJIS/AUPPEPEHIIMPOBAHHOTO 3adeTa (C MCIOJIb30BAHUEM OIIEHOYHOTO CpENCTBa
BBINIOJTHEHUE TICEMEHHBIX 3aJaHNH, TECTUPOBAHUE).

2. Iliianupyembie pe3yJibTaThl 00y4eHHsI M0 MPeAMeTY, O0ecneynBarouue
pe3yJIbTaThl OCBOCHHUSI 00pa30BaTEIbHOI POrPAMMbI
Koz pesynbrara HanmenoBanue pesynbraTa 00ydeHus
o0y4deHus
JINYHOCTHBbIE
JIP01 c(hOpMUPOBAHHOCTH UYBCTBA FOPAOCTH U YBKEHUS K UCTOPUHU U JOCTHUKECHUSIM
OTCYECTBCHHONW XWUMHUYECKOW HAYyKH; XUMHUYECKH TPaMOTHOE IIOBEACHHE B
podeccnoHaNbHON N1eATEeNHHOCTH U B OBITY NMpU OOpallleHUU C XUMUYECKUMU
BEIIECTBAMH, MaTepHAJIaMHU U TPOIIECCAMH
JIP02 TOTOBHOCTh K TPOJODKCHHIO OOpa30BaHUS M TOBBINICHUS KBaIH(DHUKAINK B
130paHHON MPOQECCHOHANBHON AEATeIbHOCTH U OOBEKTUBHOE OCO3HAHUE POIU
XUMHYECKHX KOMIICTCHIIUN B TOM
JIP03 CIIOCOOHOCTL HCIOJIb30BaTh JIOCTHKEHHUSI COBPEMEHHOM XMMHYECKOW HAYKH M
XUMHUYECKUX TEXHOJOTHM N7 MOBBIMIEHUS COOCTBEHHOTO HHTEJUIEKTYaTbHOTO
pa3BUTHS B BHIOpaHHON MPO(deCcCHOHABHOM e TeIbHOCTH
JIP04 TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUN
BCEH KU3HU
JIPOS c(hOPMHUPOBAHHOCTH YKOJIOTUUYECKON KYJIbTYPhI, IOHUMAHUE BIMSIHHS COIUATBHO-
HDKOHOMHMYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOAHONW U COIMAIBLHOM Cpeipl,
0CO3HAHME TII00ATLHOTO XapaKTepa KOJIOTHYECKIX MpooIeM
JIP06 HENPUATUE JEHCTBUI, TPUHOCAIINX BPEJl OKPYXKAIOUIEH cpeie
JIPO7 COBEpIIICHCTBOBAHUE SI3BIKOBOM W UYHMTATENbCKOW KYJIBTYphl KakK CpeICcTBa
B3aMMOJICHCTBHUS MKy JTFOJBMH M ITO3HAHUS MHUPA
JIPO8 OCO3HAaHHME IIEHHOCTH HAyYHOW JIEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
[MPOEKTHYIO U MCCIIEA0BATENbCKYIO IEATEIHbHOCTh HHANBUIYaTbHO U B TPYIIIE
MeTanpeIMeTHbIe
MPO1 YMEHHE CaMOCTOSATENLHO (OPMYIMPOBAaTh M AKTyalM3UpPOBAThH IPOOJIEMY,
paccMaTtpuBaTh €€ BCECTOPOHHE, OMPEACNATh IeNU JeATeIbHOCTH, 3a/1aBaTh
MapaMeTpsl U KPUTEPUU UX JOCTHIKEHHS, BHOCUTh KOPPEKTHUBHI B JICITECIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3yNbTATOB LEJSIM, OICHHBATh PUCKU TOCIEICTBUN
eI TeTbHOCTH
MPO02 BIIAJIETh HaBBIKAMHU Y4Y€OHO-MCCIIEIOBATEILCKOM W TIPOCKTHOM JESTEIHHOCTH,
HABBIKAMU pa3penieHust Mpooiem
MPO3 CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY IOMCKY METOIOB PpELICHHS
MMPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IMTO3HAHUS
MP04 BJIaJIeTh BHJIAMH JEATCIBHOCTH II0 IOJAYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX Y4eOHBIX
CUTYaIUSX, B TOM YHCJIE TIPH CO3JaHIH YI€OHBIX M COITUAIBHBIX TPOCKTOB
MPO05 yMEHHE IEPEHOCUTh 3HAHUS B MO3HABATENbHYI0 M IPAKTHUYECKYI0 00JIacTH
PKU3HECSTeIbHOCTH;, MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei




MP06

BJIaICTb HAYYHBIM THIIOM MBIINIJICHUA, BJIaJACTb Hay‘IHOﬁ TepMHHOHOFHeﬁ,
KJIIOUCBBIMU INIOHATHAMU U MCTOdaMU

MPO07

BLIJIBUT'aTh HOBBIC UJCH, IPCAJIaraTb OpUTrnHAJIbHBIC MTOAXO0AbI 1 PCIICHUA

MP08

BJIaJICTh HABBIKAMHU MOJY4YeHUs HH(OpMAIMM M3 HCTOYHHUKOB DPAa3HBIX THUIIOB,
CaMOCTOATEIIBHO  OCYIIECTBJIATh  IOUCK, AaHAJIM3, CHUCTEMATU3aLUI0 U
MHTEpOpPETANi0 HHPOPMALIUY PA3TUYHBIX BUJIOB U ()OPM NPE/ICTaBICHUS

MP09

BJIaACTDH Pa3JIMIHBIMU crocodbamMu O6HICHI/I$I u B3aHMOﬂCﬁCTBHﬂ,
APTYMCHTUPOBAHHO BCCTU AUAJIOr, YMCTb CMAI'4aTb KOH(l)JII/IKTHBIG CUTyalluu,
paSBépHYTO U JIOTUYHO H3jlaratb CBOKO TOYKY 3pCHHUA C HCIIOJIBb30BAHUEM
MI3BIKOBBIX CPCIACTB

MP10

[MOHMMaTh W HCIIONB30BaTh MPCHMYINECTBA KOMAHIHOM W HHIWBUAyalbHOU
paboThI

MP11

BEIOMpATh TEMAaTUKy W METOABl COBMECTHBIX JEHCTBUH ¢ Yy4ETOM OOmImMX
MHTEPECOB W BO3MOXHOCTEH KaXKJIOr0 4ICHA KOJUICKTHBA, NMPHUHUMATh IICIIH
COBMECTHOH JIeSITCIIbHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH JACHCTBHS IO €&
TTOCTHOKEHHUIO: COCTABIIATH TUIAH JACUCTBUI, paclpeesiaTh PO C Y4ETOM MHEHHI
YVIaCTHUKOB, 00CYXKIAaTh PE3yJIbTaThl COBMECTHOU PabOTHI

MP12

OLICHMBATh KAayeCTBO CBOETO BKJIaJla M KaXKJIOT0 YYacCTHHKA KOMaHJbl B OOIIHA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM, OCYILECTBJIATH MO3UTUBHOE

CTPATErnYeCcKoe IMOBEACHUE B PA3JIMUHBIX CUTYaLHUsIX, MPOSBIATH TBOPUYECTBO U
BOOOpaXkeHre, ObITh MHUIIMATHBHBIM

MP13

CaMOCTOATENIBHO ~ OCYIIECTBIIITh I103HABATEIbHYIO JEATEIBbHOCTh, BBIABILITH
poOJIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM
NEATEIbHOCTH W KMU3HEHHBIX CHUTYyalUsX, CaMOCTOATENIBHO COCTABIIATH ILIAH
pemeHust  mpoOJIeMBbl C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH W IPEANIOYTEHUN

MP14

CrocoOCTBOBaTh (POPMHUPOBAHUS U TPOSIBICHUS IIUPOKOH APYAULIUU B PA3HBIX
00J1aCTsIX 3HAHMM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIA U KYJIbTYpPHBIN
YPOBEHb

MP15

YMCHHC JaBaTb OLICHKY HOBBIM CUTyallUssM, BHOCHTb KOPPCKTHBBI B
ACATCIIBHOCTD, OICHUBATH COOTBECTCTBUC PE3YJILTATOB LCIISAM

MP16

CIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAJIBHOE COCTOSHUE, BUETh HAIPaBICHUS
pa3BUTHs COOCTBEHHOM dSMOIMOHAIBHOMN cepbl, ObITh YBEPEHHBIM B ce0e

MP17

CIIOCOOHOCTDH ITOHUMATh SMONHUOHAJIIBHOC COCTOAHUC APYTUX, YUUTBIBATL Cr0 IIpH
OCYIICCTBJICHUN KOMMYHHKAIIUU, CIIOCOOHOCTE K COYYBCTBHUIO U COITICPCIKUBAHNIO

MP18

CIOCOOHOCTh NPUHUMATH ce0sl, MOHMMas CBOM HEJOCTAaTKH U JOCTOMHCTBA,
[MPUHUMATh MOTHUBBI M apryMEHThl JPYIUX JIOACH IIPU aHajdu3e pe3yJbTaToB
NesTeIbHOCTH, MPU3HABaTh CBOE IMPaBO M IMPaBO APYTUX JIOJAEH Ha OIIMOKH,
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJoBeKa

MPECAMETHBLIC

11P601

chOpPMUPOBAHHOCTh ~ MPEACTABIEHUH: O  XMMHYECKOM  COCTaBISIOIIEH
eCTeCTBeHHOHaYQHOﬁ KapTUHBI MHpaA, pOJIM XHMHUHW B IIO3HAHUU SIBIICHUN
MpUpoAbl, B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhI THYHOCTH, eé
(YHKIIMOHATIBHOW T'PAaMOTHOCTH, HEOOXOIUMOW Uil pEIIeHUs MNPaKTUYECKUX
3alad ¥ OKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOIHON Cpesie

11P602

BJIaJICHUE CHUCTEMOH XUMHUUECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATalOIIHME MOHATHSI(XUMHUUECKHUI 3JIEMEHT, aToM, PJIEKTPOHHAS
00oJI04YKa aToma, s-, -, -0-3JIeKTpOHHBIC OpOUTAIM ATOMOB, HOH, MOJICKYJIa,

BAJICHTHOCTD, DJICKTPOOTPHULATCIIBHOCTh, CTCIICHD OKHUCJIICHU A, XUMHUYCCKAs CBA3b,




MOJIb, MOJISIpHAsE ~ Macca, MOJSIPHBIA  00BEM,  YIJIGPOJHBIA  CKEJET,
(yHKIIMOHATbHAS TPYIIIA, PAJAUKAI, H30MEPHs, TOMOJIOTHYECKHIA Psi/i, TOMOJIOTH,
YTJIEBOJIOPOIbI, KHUCIOPOA- W a30TCOJAEpIKAIINEe COCAMHEHUS, OMOJIOTHYCCKU
AKTUBHBIC  BEmIeCTBA(yIJICBOJBI, JKUPBI, OCIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHECHHS, KPUCTAUINYECKas
pemeéTKa, TUIBI XUMHUYECKUX pPeakiuuid (OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIC,
DK30- M DHJIOTEPMHUYECKHE , PEAKIIMd MOHHOTO OOMEHa), pacTBOP, JIECKTPOJIHTHI,
HEIJICKTPOJIUTHI, AJICKTOPOTUTHIECKAS JHCCOLAIs, OKHCJIUTED,
BOCCTAHOBUTENb, CKOPOCTh XHMHYECKON peakIMu XHUMHUYECKOE paBHOBECHUE),
TEOPUH U 3aKOHBI(TEOPHUS] XUMHUUYECKOTO CTPOSHUS OpPraHUYeCKHX BemiecTB A, M,
byTiepoBa, Teopus 3AEKTPOJUTUYECKON TUCCOLMAINU, NEPUOJUUYCCKUNA 3aKOH
JI.1. MenpeneeB, 3aKOH COXpaHEHHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
SI3BIK XUMUH, (PAKTOJIOTUYECKUE CBEIICHUSI O CBOMCTBAX, COCTaBe, MOJY4YEHUS U
0C30IIaCHOM HCITOJIb30BAaHWH BAKHEHIIMX HEOPTaHMYECKHMX M OPraHUYECKUX
BEIIECTB B OBITY U NMPAKTUUYECKOU JIEATEILHOCTH YEJIOBEKA

11P603

YMCHHC BBIABJISITH XAPAKTCPHBIC ITPU3HAKU U B3aUMOCBA3b N3YUCHHBIX HOHHTHﬁ,
MMPUMCHATL COOTBCTCTBYIOIIUC IIOHATHA IIPU OMNUCAHUH CTPOCHUA U CBOICTB
HCOPIraHMYCCKUX W OPraHUu4YCCKHUX BCIOCCTB MU HX npeBpameHm“I; BBISIBJIAATH
B3aMOCBSI3b XMMHUYCCKUX 3HAHUM C IOHATHSAMH U MNpEaACTaBJICHUAMU OPYTHUX
CCTCCTBCHHOHAYYHbIX IPCAMCTOB

11P604

yMEHUE HCII0JIb30BaTh HAaMMEHOBAHHUS XUMUYECKUX COEIMHEHU I
MEKIYHAPOJHOTO COK3a TEOPETUYECKON M NMPUKIIAJHOW XUMUU U TPUBHUAIbHBIE
Ha3BaHMsS BAKHEWIIUX  BEIMIECTB(ITWIICH, alETWIEeH, TJUIepuH, (eHol,
(dbopManbaeru, yYKCycHas KWIOTa, TIJIMIIMH, YTapHBIM Ta3, YJIEKUCIbId ras,
aMMMaK, raméHHas WU3BECTb, HeralléHHas W3BECTb, MHUTbEBAs COJA U JIPYTHX),
COCTaBJIATh (OPMYJbl HEOTAaHWYECKUX W OPraHMYECKUX BEIECTB, YpPaBHEHHS
XUMUYECKHX pEaKIUH, OOBSICHATh HX CMBICH; TOATBEPXKIAATh XapaKTEpHbIE
XUMHUYECKHE CBOWCTBA BEUIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTaAaMU U
3alUCsIMU YPaBHEHUH peakuui

I1P605

YMCHHUC YCTAHABJIIMBATHL MNPHHATIIC)KHOCTH M3YYCHHBIX HCOPraHUYCCKUX U
OpPraHUYCCKUX BCHICCTB K OHpe,[[CJIéHHBIM KjlacCaM " TIpyHliam COGI[I/IHCHI/Iﬁ
XAPAKTCPU30BaTh HUX COCTaB U BaKHEHIITIE CBOﬁCTBa; ONpeCaAcCIATL BH/DL
XUMHYECKUX CBS3eH (KOB&HCHTH&H, HWOHHas, MCTAlJIM4YCCKasd, BO,Z[OpO,I[HaH)),
TUIIBI KPHUCTATINIMYCCKUX peHIéTOK BC€IICCTB, KHaCCI/I(i)I/IIII/IPOBaTI) XHUMHUYCCKUC
CaKIIuHn

11P606

BJIaJICHUE OCHOBHBIMU METOJAMH HAYyYHOI'O MO3HAHUsSI BEIIECTB U XUMHUYECKUX
siBJICHUH (HaOJI0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJCIIMPOBAHNE)

1P607

YMEHUE TPOBOJAUTH pacu€Thl MO XUMHUYECKUM (QOpMYylIaM U ypaBHEHHSIM
XUMHUECKUX  peaKk[uil ¢  HCIOJIb30BaHWEM  (PU3MYECKMX  BEJIMYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00BEMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh CUCTEMHbIE
XUMUUYECKUE 3HAaHUSA M NPUHATUS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEHIECTBAMH U UX PUMEHEHHEM

11P608

YMEHUE IIAaHUPOBATh U BBINOJIHATH XMUMHYECKUN 3KCHEPUMEHT (MpEeBpaleHUs
OpPraHMYECKUX BEIIECTB MpPHU HAarpeBaHUHU, MOJYyYEHHE STUJIEHA U H3YyYEHHUE ero
CBOMCTB, KaUECTBEHHbIC PEAKIMU Ha albJErH/bl, KpaXMall, YKCYCHYIO KHCIIOTY;
neHarypauus OeNKOB MpU HAarpeBaHHUM, I[BETHbIE peaklUUU OETKOB; MPOBOIUTH
peaKkIMu HOHHOTO OOMEHa, OTPeIeNIATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIC
peakuuu Ha cyiabdar-, KapOOHAT- W XJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHUS;
pemaTh 3KCIepUMEHTaIbHbIe 3a7aun 1o TemMaM «Metael» U « Hemeramwibiy») B

COOTBETCTBHH C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH MpHU 0OpallleHu! ,




BEIIECTBAMH W JIaOOpPAaTOPHBIM OOOPYIOBAaHUEM; MPEACTABIATh PE3YyJIbTATHI
XMMHUYECKOIO 3KCIEpUMEHTa B (OpME 3allUCH YPABHEHUH COOTBETCTBYIOLIUX
peakiuii 1 GOpPMYIMPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB

11P609

YMEHUE aHAJIU3UPOBaTh XUMHMUYECKYIO HH(OpMAIHIO, MOJy4aeMyl U3 Pa3HbIX
MCTOYHUKOB (CpesICTB MaccoBOM nH(popMalum, cetb IHTepHeT u 1pyrue)

11P610

YMEHHUE COOJII0IaTh MpaBUIIa SKOJIOTUYECKU LIEIecO00pa3HOro MOBEACHUS B OBITY
U TPYAOBOM JEATECIBHOCTH B IEJISIX COXPAHCHUS CBOEro 3/0pOBbS U
OKpY>Karollel Cpe/ibl; YYUTHIBATh OMACHOCTh BO3JICMCTBHS HA KUBBIE OPraHU3MbI
OIpe/IeNIEHHBIX BEIIECTB, IIOHUMAasl CMBICI TIOKa3aTelisl MPeAeIbHON TOMYCTUMOI
KOHLCHTpaluX

I1Po11

YMCHHUC IIPUMCHATH 3HAHUIA 00 OCHOBHBIX JOCTYIIHBIX MCTOAAaX ITO3HAHUA
BCIICCTB H XHMHYCCKUX SIBIICHHUI JJIA o6yqafoumxc;{ C OI'paHN4YCHHBIMU
BO3MOXHOCTSIMHU 3JO0POBbS

11Po12

YMEHHE HCIOJIb30BaTh PEIbeHO TOUYEUHYI0 cuctemy oOo3HaueHwii JI. Bpaiins

U1 3allTMCH XUMHYCCKHUX (1)OpMy.]'I JJIA CIICIIBIX U CJ'Ia6OBI/I,Z[SIIHI/IX 06yqafonmxc51

3. CooTBeTCTBHE OLICHOYHBIX CPEACTB KOHTPOJIUPYEMbIM pPe3yJibTaTaM 00y4eHHUs

3.1 CpencrBa, Il

pHMeHsIeMble I OIEHKH YPOBHSI T€OPETHUYECKOH MOAT0TOBKH

Kpatkoe
HAauMEHOBAHUE

paznena (moys) /

TEMBI ITPCAMCTA

Kon [TokaszaTens oBiageHus HaumMeHOBaHME OLIEHOYHOTO
pe3yibTara | pe3yiabTaTaMu 00y4eHHs CpEeJICTBA M NIPEACTABICHUE ETO B
oOyueHus dOC

Texymmit
KOHTPOJIb

[IpomexxyrouHnas
aTTecTaus

Paszen 1. OCHOBEI CT

pOCHMUS BelIe

CTBa

Tema 1.1. Ctpoenue
ATOMOB XUMHNYCCKUX
HJIEMEHTOB U
pupoIa
XUMUYECKON CBS3U

JIP02

CocoOHOCTh 0CO3HABATh
CBOU KOHCTI/ITYIII/IOHHBIG
MpaBa U 00sI3aHHOCTH,
yBa)KE€HHE 3aKOHA U
MPaBOTIOPSIIKA B
1H(OpPMallMOHHOM cdepe

JIPO4

CnocoOHOCTb
chopMHUpOBaThH
HPaBCTBEHHOE CO3HAHHE,
HTUYECKOTO TTOBEJICHUS C
MCTIOJTIb30BaHUEM
MH(pOPMAaIIMOHHO-
KOMMYHHKAIITHOHHBIX
TEXHOJIOTUI

MPO3

C110COOHOCTE CTaBUTH U
dbopMynupoBaTh
COOCTBEHHEIE 3a70a4H B
00pazoBaTenbHON
NEeATETLHOCTH U
PKM3HEHHBIX CUTYAITUAX IS
peLIcHHS
MH()OPMAITMOHHBIX 337124

I1P602

Cr10cOOHOCTD BJIAJIETh
CUCTEMOU XUMHUYECKUX
3HAHWH, KOTOpasl BKJIIOYACT:

OCHOBOIIOJIAararonime

Bormpocs! s
coOeceJ0BaHMs

(. 5.1, BoTIpoCHI

1-5), Tema 1.1
Pedepar 1
(m.5.2)

Bomnpocs! Tecra 1-
11 (m 6.1)
Ketic No2 (11.6.4)

Borpocs! Ha
cobecenoBanue 20,
21,22, 25(m. 6.3)




HOHATHS(XUMHYECKUI
HIIEMEHT, aToM,
HIIEKTPOHHAS 000JI0YKa
aToma, s-, p-, -d-
HIIEKTPOHHBIE OPOUTAIIN
ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD,
HIICKTPOOTPHUIIATEILHOCTD,
CTECIIEHb OKHUCIICHMS,
XUMHUUYCCKaAsA CBA3b

Tema 1.2.
[leproanueckuit
3aKOH U Ta0iuIa
/1. 1. MenneneeBa

JIPO1

CnocoOHOCTD
(bopMHpOBATH YYBCTBO
TOPAOCTH U YBOKEHHUS K
MCTOPUU M JOCTH)KEHUSM
OTEYECTBEHHOU
XUMUYECKON HAYKH;
XUMHUYECKU IPaMOTHOE
MOBEJICHNE B
npodeccnoHanbHOMI
NEeSITEILHOCTH U B OBITY
pu 0OpaIeHUH C
XUMUYICCKHUMH
Bel[eCTBAMH, MaTepUaIaMu
U TIPOLIECCAMU;

JIP0O4

CrocoOHOCTh ¥ TOTOBHOCTh
K 00pa30BaHUIO U
caM00Opa30BaHUIO Ha
MPOTSKEHUH BCEW JKU3HU,

MP04

CrtocoOHOCTBD BIIAJIETH
BUIAMU IEATEIILHOCTH IO
MOJTYYCHUIO HOBOT'O 3HAHWMS

MPO06

CnocoOHOCTH popmu-
[POBaHUE HAyYHOI'O THUIIA
MBIIIJICHUA

MPI11

CriocoOHOCTH BHIOMPATH
TEMATUKY U METOIbI
COBMECTHEBIX JIEHUCTBHH C
y4€TOM OOIIUX UHTEPECOB
1 BO3MOXHOCTEN Ka)J0ro
YJIeHA KOJIJIEKTHBA,
MPUHUMATH 11N
COBMECTHOM JESTENbHOCTH,
OpraHU30BBIBATH U
KOOPIWHUPOBATH JICHCTBUS
[0 €€ JOCTUKEHHUIO:
COCTAaBJIATH IUIAH JICHCTBUH,
pactpeiesnsiaTh poJiu ¢
Y4ETOM MHEHU I
Y4aCTHUKOB, 00CYXIaTh

pEe3yJbTaThl COBMECTHOM

Bomnpocel n
3aslaHus 11
coOece0BaHus
(1. 5.1, BompoCHI
1-5), Tema 1.2

Bonpocs! Tecta 12-
27 (1. 6.2);
Keiic Nel (1. 6.4)

Borpocs! Ha
coOecenoBanue 23-
24(6.3)




a00TEI

I1P603

CriocoOHOCTh
c(hOpMUPOBAHHOCTH
YMEHUH BBISBIIATH
XapaKTepHbIC IPU3HAKHU U
B3aMMOCBSI3b U3YYCHHBIX
[MOHSTHUH,

Pasznen 2. Xumunueckue peakuu

Tema 2.1. Tumesl
XUMHUUYECKUX
peakuui

JIPO2

CriocoOHOCTh M TOTOBHOCTh
K IPOJAOHKCHUIO
00pa3oBaHMs ¥ TOBBIIICHUS
KBaJTH(HUKALUU B
n30paHHOM
MpoQeCCHOHAILHON
NIeSITeIIbHOCTH U
00BCKTHBHOE OCO3HAHUE
POJIM XUMUYECKUX
KOMIICTCHIIUM B 3TOM

JIPO3

CI10COOHOCTE
HCII0JIb30BATh JOCTYIKCHUS
COBPEMEHHON XUMHUYECKON
HAYKW 1 XUMHUYECKUX
TEXHOJIOTUH IS
[MOBLIIIEHNST COOCTBEHHOIO
MHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOM
npodeccuoHaNbHOM
IeATEIIEHOCTH

JIPO4

CrocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM00Opa30BaHUIO HA
MPOTSKEHUH BCEU JKU3HU

MP04

CocoOHOCTh BIAJCTh
BUIaMU NCATCIIBHOCTH 110
MOJTyYCHUIO HOBOTO 3HAHMS,
€ro MHTEPIpETALUH,
MpeoOpa3oBaHUIO U
HpI/IMeHeHI/II-O B paSJ'H/I‘-IHI)IX
y4eOHBIX CUTYaIlUsX, B TOM
YKCIIC TPH CO3TaHUU
Y4eOHBIX U COIMATbHBIX
[IPOCKTOB

MPO5

CriocoOHOCTh U yMEHUE
MEPEHOCUTh 3HAHUS B
M03HABATEIBHYIO H
MPAaKTUYECKYIO 00JIaCTH
KI3HEICATEIILHOCTH;
WHTEIPUPOBATh 3HAHHS U3
Pa3HBIX MPEIMETHBIX
oOacreit

MP12

COoCOOHOCTh  OLIEHUBATH

Bomnpocs! u
3aTaHus JITS
cobeceI0BaHUS
(m. 5.1, Borpochl
1-6), Tema 2.2

Bonpocs! Tecta 28-
36 (1. 6.2)

Bormpoc Ha
cobeceoBaHme

27(6.3)




Ka4yeCTBO CBOCT'O BKJIaJa U

Ka)KIIOI'O y4acTHUKA
KOMAaHIbI B o0t
pe3ynbTaT o
pa3paboTaHHBIM

KPUTEPUSIM, OCYIIECTBIISTh
MO3UTUBHOE
CTpaTETU4ecKOe MOBEICHUE
B Pa3IIUYHBIX CUTYaIUsX,
[POSIBIISATH TBOPUYECTBO U
BOOOpakeHUeE, OBITh
WHUIMATHBHBIM

ITP605

CriocoOHOCTb U YMEHUE
yCTaHaBJIMBATh
[IPUHA/JIEKHOCTD
M3y4eHHbBIX
HEOpPraHUYECKUX U
OpPraHUYECKUX BEILECTB K
OIpeIeNIEHHBIM KJIaccaM U
rpyImnam coelMHeHUH
XapaKTepU30BaTh UX COCTaB
1 BaKHEHIIue cBOICTBA;
ONpPEEINATh BUJIBI
XMMHUYECKUX CBS3EH
(xoBaJiIeHTHas!, MIOHHas,
MeTaJIII4ecKast,
BOJIOPOJIHAs)), TUIIBI
KPUCTAITINYECKUX PEIIETOK
BEILIECTB;
KJIaccu(pUIMpPOBaTh
XUMHUECKHE PeaKIuu

ITP606

CrocoOHOCTE U BIIaJCHHUE
OCHOBHBIMH METOIaMU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMUYECKHUX
sBJIeHUH (HaOII0AeHHe,
M3MEpEeHHe, YKCIIEPUMEHT,
MOJICITUPOBAHNE)

I1P607

CriocoOHOCTh U YMEHHE
[IPOBOJAUTH PACUETHI 110
XUMHUYECKUM (HopMyiaM u
YpaBHEHUSAM XUMUUYECKHIX
peaxkuii C UCIIOIb30BaHUEM
(U3UYECKUX BEITMYHH,
XapaKTEPHU3YIOIINX
BEILECTBA C
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00bEMa
(HOpMasbHBIE YCIOBUS)
ra3oB, KOJMYECTBa
BEILECTBA; UCIOJIb30BaTh

CHUCTCMHBIC XUMHWNYCCKUC




3HAHUS JJIS IPAHSITHS
pelieHnit B KOHKPETHBIX
PKU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEUIECTBAMHU U
X IPUMEHEHHEM

I1P610

CriocoOHOCTh U yMEHUE
Cc00JII0/1aTh MpaBUIIa
HKOJIOTMYECKU
11eJ1eco00pa3zHOro
MOBE/ICHUA B OBITY U
TPYAOBOM AEATEILHOCTH B
[[EJISIX COXPAHEHUSI CBOETO
310pPOBbS U OKPYXKarolen
Cpenbl;

I1P611

CriocoOHOCTh U YMEHHE
[IPUMEHSTH 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METOAAX MTO3HAHUS
BEIIECTB U XUMHUYECKUX
SIBJICHUH 1151 00yJarouuxcst
C OrpaHMYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI

Tema 2.2.
DIIEKTPOIIH-
THYECKas
IACCOLIMAIUS 1
MOHHBII 00MEH

JIPO3

CIIOCOOHOCTH UCTIOJIb-
30BaTh JTIOCTHUKEHUS
COBPEMEHHON XUMUUYECKOU
HAYKW U XUMHUYECKUX
TEXHOJIOTHH IJIs1
MOBBIIICHHUS] COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOM
npodeccuoHaNbHOM

e TeTbHOCTH

JIPO4

CIIOCOOHOCTH ¥ TOTOBHOCTD
K 00pa30BaHUIO U
caM000pa3oBaHHUIO Ha
MPOTSKEHUH BCEH JKU3HU

Bomnpocsl u
3aTaHus JITIS
cobecenoBaHus

JIPO8

CrmocoOHOCTbL OCO3HAHUS
[[EHHOCTH HAyYHOU
JCATCIIBHOCTH, TOTOB-HOCTH
OCYIIECTBISITH TIPOEKTHYIO
1 MICCIIC/I0-BaTEIbCKYIO

eI TeNIb-HOCTD
I/IHI[I/IBI/I)]yaJ'IBHO U B rpynne

MPO02

CnocoOHOCTh BIAJCTh
HaBbIKAaMU y4eOHO-
CCIICIOBATEIIHLCKOM 1
[MPOEKTHOM €SI TEIbHOCTH,
HABBIKAMU Pa3peIICHUS
mpo0Jem;

MP09

CrocoOHOCTh BIIAJIETh
Pa3IMYHBIMH CIIOCOOaAMU

(m. 5.1, Bompockl
1-4), Tema 2.2
Pedepar 2 (1.
5.2)

Bormpocs! Tecta 37-
47 (1. 6.2)

Bormpoc Ha
cobecenoBanue 26,
31, 32(m 6.3)




0OILIEHNS U B3aNMO/IEH-
CTBHSI, apT'yMEHTHPOBAH-HO
BECTH JMAJIOT, YMETh
cMSr4aTh KOH(JIUKTHBIE
CUTYaIlWH;

MP11

CrnocoOHOCTh BBIOUPATh
TEMAaTUKY U METO/IbI
COBMECTHBIX IEHCTBUHU C
Y4E€TOM OOILKX UHTEPECOB
1 BOBMOYKHOCTEHN Ka)0ro
YIeHa KOJUIEKTUBA,
[IPUHUMATh LIETU
COBMCCTHOM ICATCILHOCTH,
OpraHu30BBIBATh U
KOOPIAWHUPOBATH JICHUCTBUS
0 €€ TOCTHKEHUIO:
COCTaBJIATH ILIAH JICHCTBUI,
pacupenesnsaTh poiy ¢
Y4ETOM MHEHU I
Y4aCTHUKOB, OOCYXKIaTh
pEe3yJIbTaThl COBMECTHOM
paboTHI

I1P608

CriocoOHOCTh U YMEHHE
[IAHUPOBATh U BHITIOIHSATH
XI/IMI/ILIGCKI/Iﬁ BKCHepI/IMeHT,
[POBOANTDH PEAKIIUU
HMOHHOTO OOMeEHa,
OTPECIATh CPEY BOTHBIX
PacTBOPOB, KAUECTBEHHBIC
peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPHU-
AHHOHEI, Ha KATHOH
AMMOHUS, pemaTL
HKCIIEPUMEHTAaIbHbIC
3agaqu 1o reMaMm «Me-
TauTbl» M « Hemeran-mbD»)
B COOTBECTCTBHUH C
MpaBUJIaMU TEXHUKH
0e30macHOCTH

[1P609

CriocoOHOCTh U YMEHHE
AQHATU3UPOBATH XMMH-
YeCKyI0 HH(pOopMaIuio,
MOJTy9aeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpPesICTB
MaccoBOM HH(pOpMaIuy,
ceTh VIHTEpHET U apyrue)

KonTponbHas
abora Nel.

Bamanusg KP Nel
(11.6.1)

Pasnen 3.CtpoeHne u CBONWCTBAa HEOPraHUUECKUX BEIIECTB

Tema3.1.
Krnaccudukanus,

JIP02

CrocoOHOCTh ¥ TOTOB-

HOCTb K ITPOJOJIPKCHUIO

Bomnpocsl

S3adaHus O

Bomnpoce! Tecta 48-
62 (1. 6.2)




HOMEHKJIATypa
CTpOCHHE
HEOPraHMYECKUX
BEILICCTB

00pa3oBaHMs U MOBBIIIE-
HUSl KBATU(UKALIUY B
n30panHoOi podeccro-
HAJIbHOW JI€SITENIbHOCTH

JIPO8

CriocoOHOCTb U OCO3HA-HUE
[ICHHOCTU HAay4YHOH
NIESTEIIBHOCTH,TOTOBHOCTD
OCYLIECTBIIATD IIPOCKT-HYIO
1 MCCIIEZI0BATEIIb-CKYIO
N1EeATEIIbHOCTh
WHIVBUAYAJIBHO U B

rpymnie.

MPO08

CriocoOHOCTB BIIa/IETh
HaBBIKAMU TTOTYYCHUS
MH(pOpMaLIUU U3
MCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEITEHO
OCYILECTBIISATH TIOUCK,
aHAJIN3, CHCTEMATHU3ALUIO 1
WHTEPIPETAIHIO
WH(OPMALIUN PA3TAYHBIX
BHUJIOB U (hOpM
MPEIICTABICHHUS

MP09

C110cOOHOCTB BIAACTh
Pa3IMYHBIMH CIIOCO0AMU
OOIICHUS B B3aUMOJIeHi -
CTBUSI, ApI'YMEHTUPOBAH-HO
BECTU JTUAJIOT, YMETh
CMSTYaTh KOH(QIUKTHBIC
CUTyalllH, pa3sBEPHYTO U
JIOTMYHO M3JIaraTh CBOIO
TOYKY 3PEHUS C UCTIOJIb-
30BAHUEM S3BIKOBBIX
CpE/ICTB

MP12

CrocoOHOCTH OIIEHHUBATH
Ka4ueCTBO CBOEr0 BKJIaaa U
KQKJOTO yJ4aCTHUKA
KOMAH/IBI B OOIIHIH
pe3yIIbTaT 10
pa3paboTaHHBIM
KPUTEPHUSIM, OCYIIIECTBIISATh
[MO3UTHUBHOE
CTpaTeruuecKoe MOBEICHUE
B Pa3JIUYHBIX CUTYAIUAIX,
MPOSIBIISATH TBOPUIECTBO U
BOOOpakeHue, ObITH
WHHUIMATHBHBIM

I1P602

CrocoOHOCTB M BIIaJ€HUE
CICTEMOM XUMHUYECKHUX
3HAHU, KOTOpasi BKIIIO-

JacT. OCHOBOIIOJIAraromue

cobece10BaHusA
(m. 5.1, Borpochl
1-5), Tema 3.1
Pedepar 5
(n.5.2)

Bonpoc Ha
cobecenoBanue 33(
m6.3)




MOHATUSA(XUMUYECKUN
HIIEMEHT, aToM,
DIIEKTPOHHASI 000JI0UYKa
aToma, s-, p-, -d-
HIIEKTPOHHBIE OPOUTAIN
ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOT-
PUIIATENLHOCTD, CTEICHb
OKHUCJIEHUSI, XUMHUYECKast
CBSI3b, MOJIb, MOJIIPHAs
Macca, MOJIIPHBINA 00bEM,
KpUCTAJJIMYECKast peréT-
Ka, TUITBI XUMHYECKUX
peaxiuii (OKUCIUTENBHO -
BOCCTAaHOBUTENbHbIE, 3K30-
U DHIOTEPMUYECKHE ,
[peaKIy HOHHOTO 0OMe-
Ha), PACTBOP, AIEKTPOJIU-
ThI, HEAJIEKTPOJIUTHI,
HIIEKTOPOJIUTHYECKAS
UCccoLMalisl, OKUCIIN-
TeJb, BOCCTAHOBUTEIb,
CKOPOCTb XUMUYECKOU
peakl, XUMUYECKOE
paBHOBECHE, TEOPUH U
3aKOHBL. Teopus
PIEKTPOJIUTAYECKOMN
MCCOLMALNY, TIEPUOIU-
veckuit 3akoH JI.11.
Mennenees, 3aK0H
COXpaHEHMsI MaCCHI.

ITP603

CriocoOHOCTb U YMEHHE
BBISIBJISITH XapaKTEpHBIE
[IPU3HAKN U B3aMOCBS3b
V3yYEHHBIX [TOHATUH,
[IPUMEHSTH COOTBETCTBY-
FOLI[UE TIOHATHUS IPU
ONMCAHUU CTPOEHUS U
CBOMCTB HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB U
VX TPEBPALLECHUN;

I1P604

CrocoOHOCTh U yMEHHE
MCII0JIb30BaTh HAUMEHO-
BAaHUA XUMHUYCCKUX
COCIMHEHUH 110
HoMmenkiatype [UPAC.

ITP609

CriocoOHOCTb U YMEHHE
AQHAJIU3UPOBATh XMMHU-
YeCKyI0 HH(pOopMaIuio,
[0JIy4aeMYIO U3 pa3HbIX
VMICTOYHUKOB (CPEACTB

MaccoBOM MH(MOpMaIUH,




ceTh MIHTEpHET U npyrue)

Tema 3.2. dusuko-
XHUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEILIECTB

JIPO2

CriocoOHOCTD K TIPOJIOII-
PKCHHIO 00pa30BaHuUs U
[OBBIIIICHUS KB (DUKAIHH
B U30paHHOM TIPO-
(beccruoHanbHOU JCsITeIb-
HOCTHU

JIPO3

CriocoOHOCTb K MCTIOJb-
30BaHUIO JOCTHKEHUN
COBPEMEHHON XMMHUYEC-KOM

HayKU

JIPO4

CriocoOHOCTb U TOTOB-
HOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO HA
[IPOTSDKEHUM BCEH )KU3HU

JIPOS

CriocoOHOCTb U OCO3HA-HUE
[IEHHOCTH HAay4YHOH
NEATEIIBHOCTH, TOTOB-HOCTh
OCYILIECTBIIATH IPOEKTHYIO
1 MCCIIEZI0BA-TENBCKYIO
J1eATEIILHOCTh

MPO3

C110COOHOCTE U TOTOB-
HOCTb K CAMOCTOSITEIIb-
HOMy HOI/ICKy METOA0B
pELICHHSI TPAKTHYECKUX
3aj1a4, MPUMEHEHUIO
Pa3InYHBIX METO/IOB
IIO3HAHUA

MPO06

CrnocoOHOCTh BIAJCTh
HayLIHBIM TUIIOM MBIIIJIC-
HUS, BJIAJICTh HAYYHON
TEPMUHOJIOTHEN, KITHOYe-
BBIMH IOHSTUSIMU U
METOAaMU

MPO7

CrocoOHOCTH K TTPOJIOJI-
PKEeHHI0 00pa30BaHus U
TTIOBBIIIICHUA KBaJ'II/I(i)I/IKa-
[IUU B U30paHHOM MIPO-
(heccroHaNbHOM eaTelNb-
HOCTHU

I1P603

CniocoOHOCTH (popmHpo-
BaTh YMEHUS BBISBIISATh
XapaKTepHbIC IPU3HAKA U
B3aMMOCBSI3b U3YYEHHBIX
MMOHSTUH,

I1P604

CrnocoOHOCTh U YMEHUE
CII0JIb30BAaTh HANMEHO-
BaHUS XUMHYCCKUX COe-
NMUHEHUU 110 HOMEHKJIa-
type [UPAC

I1P606

CroCcOOHOCTB K BJIAJICHUIO

Bomnpocs! u
3aTaHus JITS
cobeceI0BaHuUs
(m. 5.1, Borpochl
1-4), Tema 3.2
Pedepar 4 (1.
5.2)

Bormpocs! Tecta
63-76 (1. 6.2)

Borpocs! Ha
co0eceoBaHue
35-41(6.3)




OCHOBHBIMH METOJIaMH
HAYYHOTO ITO3HAHUS
BCIICCTB M XUMHUYECKUX
SIBIICHUI (HaOII0/1eHHE,
M3MEpEHUE, SKCIICPUMEHT,
MOJICJIUPOBAHUE)

I1P609

CriocoOHOCTb
AHATU3UPOBATh
XUMHYCCKYI0 HHPOPMAITHIO

Tema 3.3.
Wneatudukamms
HEOPraHMYECKUX
BEILIECTB

JIPO3

CriocoOHOCTb HCIOJIb-
30BaTh JIOCTUKECHUS
COBPEMEHHON XMMHUYEC-KOM
HAYKW 1 XUMHUYECKHUX
TEXHOJIOTHUH JIJIs TOBBIIIIE-
HUSI CBOECTO YPOBHS

JIPO7

CriocoOHOCTh U COBEP-
[ICHCTBOBAHME S3BIKOBOM U
YUTATEIbCKON KYIbTYy-Pbl
KaK Cpe/ICTBa B3aUMO-
ENCTBUS MEXY JTIOBMU U
MMO3HAHUS MUPA

MPO1

CriocoOHOCTb U YMEHHE
CaMOCTOSITENILHO POpMy-
TMPOBATh U AKTyaJU3U-
poBaTh IIpodJIEMy, pac-
CMaTpUBaTh €€ BCECTO-
pOHHE,

MPO3

CrocoOHOCTb U TOTOB-
HOCTBb K CAMOCTOSITEIIb-
HOMy HOI/ICKy METOA0B
pEIIeHUs TPAKTHIECKUX
3aja4,

I1P605

CriocoOHOCTb U YMEHHE
YCTaHaBJINBATh
MPUHAJIEKHOCTh
M3y1EHHBIX
HEOPraHUYECKUX U
OpPTaHUYCCKUX BECIICCTB K
OIpEAECIEHHBIM KJIaccaM U
rpynmnam COeIMHEHUN
XapaKTEPU30BaTh UX COCTAB
1 Ba)KHEHIIINE CBOIICTBA,

I1P608

CriocoOHOCTh U yMEHHUE
[JIAHUPOBATh U BHINIOJIHATH
XUMHUYECKHH SKCIIEPUMEHT
(mpeBpareHus
OpPraHMYECKHX BEILIECTB
[IPY HarpeBaHUHU, TIOJTY-
YCHHE STUJICHA U U3y4EHUE
€ro CBOMCTB, KaUeCTBEHHbBIC
peaKLuy Ha aabACTUIBI,

Bomnpocel u
3aslaHus 11
coOece0BaHus
(1. 5.1, BompoCHI
1-4), Tema 3.3

Bormpocs! Tecra 77-
101 (1. 6.2)




KpaxMaJ, YKCYCHYIO
KUCIIOTY; J€HATypaLus
O€JIKOB TP HATPEBAHUH,
[[BETHBIC PEAKITNH OCIIKOB;

[1P609

CriocoOHOCTh U YMEHHE
QHAJIU3UPOBATh XMMHU-
YeCKyr0 HH(OpMaIuio,
[0JIy4aeMYI0 U3 pa3HbIX
VMICTOYHUKOB (CPEACTB
MaccoBOW MH(popManuuy,
ceTh VIHTEpHET U npyrue)

KonTponbHas
pabota No2.

Samanus KP Ne2
(11.6.1)

Pasnen 4. CtpoeHue u cBOMCTBA O

PraHn4CCKUX BCIICCTB

Tema4. 1.
Krnaccudukanus,
CTPOCHUE U
HOMCHKJIATypa
OpraHUYeCKUX
BCIIICCTB

JIPO1

CrocoOHOCTh K XUMHUYIECKU
rpaMOTHOMY TTOBEJICHHIO B
MpoQeCCHOHAIBHON
NesITeIb-HOCTU U B OBITY
npu oOparie-HIH ¢
XUMUYCCKHMU Bellle-
CTBaMHU

JIPO3

CriocoOHOCTB
MCII0JIb30BaTh JJOCTHXKECHHUS
COBPEMEHHON XMMHUUYECKOMN
HayKHU U1l IOBBILIEHUS
CBOETO YPOBHS

MPO06

CrnocoOHOCTh BIIAJICTh
HAay4YHBIM THUTIOM
MBIIIJICHHUS, BIAIETh
Hay4YHOW TEPMHUHOJIOTHEM,

MP11

CriocoOHOCTb BBIOMPATH
TEMATUKY U METOJIbI
COBMECTHEBIX JICUCTBHI C
y4€TOM OOIIUX UHTEPECOB
1 BO3MOXHOCTEN Ka)JI0ro
YJIeHA KOJIJIEKTHBA,
MPUHUMATH 11N
COBMECTHOM JESTENbHOCTH,
OpraHW30BBIBATH U
KOOPJAUHUPOBATH JEHCTBUS
110 €€ TOCTHKECHUIO:
COCTaBJIATH IJIaH JEHCTBUH,
pacrpenensiTh poiau ¢
y4€TOM MHEHMI
Y4aCTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHOU
paboTHI

MP14

CIr10cOOHOCTH ITOCTOSTHHO
[IOBBIIIATEL CBOM
00pa3oBaTeNbHbIN U

KYJIbTYPHBIN YPOBEHb;

Bomnpocel u
3aslaHus 11
coOece0BaHus
(1. 5.1, BompoCHI
1-7), Tema 4.1

Bormpocs! Tecta
102-111 (m. 6.2)
Keiic 3 (11.6.4)

Borpocs! Ha
coOecenoBaHue
1,2(m 6.3)

Bormpoc Ha
co0eceoBaHue
34(6.3)




I1P602

CrocoOHOCTB M BIIaJ€HUE
CHCTEMOM XUMHYCCKHUX
3HAHU, KOTOpasi BKJIIFOYAET
OCHOBOIIOJIararoIiue
[MOHATHS: YTIICPOAHBIN
ckeleT, yHKIIMOHAIbHAS
rpyIia, pajauKa,
n30MepHs,
TOMOJIOTHUYECKUI P,
FOMOJIOTH, YTJI€BOJIOPO/IbI,
KUCJIOPOJ, a30T-
coeprKaIlie COeAMHHUS, U

Ap.

I1P603

C1rioCOOHOCTh BBHISBIISTH
XapaKTEPHbIE NPU3HAKU U
B3aUMOCBSI3b U3YUEHHBIX
[MOHSTHUH,

I1P604

CriocoOHOCTh U YMEHHE
MCII0JIb30BaTh
HoMmeHksatypy IUPAC

I1P612

CnocoOHOCTh
HCII0JIb30BaTh PeIbehHO
TOUYCUYHYIO CUCTEMY
00o3Hauenwuit JI. bpaiins
TUTS 3aITUCH XUMHYECKUX
dbopMyIT s CIAETBIX U
CITa0OBUISIIIINX
00yJaronmxcs

Tema 4.2. CBolicTBa
OpTraHUYECKUX
COoeTMHEHUI

JIP02

CrnocoOHOCTH K
MPOJOHKEHUIO
00pa30BaHMs U TTOBBIIICHUS
KBTI (DUKAINH B
n30paHHON
npodeccuoHaNbHOM

eI TCIIBHOCTH

MPO02

CrocoOHOCThH BIIAJIETh
HaBbIKAaMU y4eOHO-
MCCIIeBATEIBCKOM U
MMPOEKTHOM €SI TEIbHOCTH,
HABBIKAMU pa3peIIeHUs
mpoOemM

MP12

CrnocoOHOCTh OLICHUBATh
KaueCTBO CBOEr0 BKJIAJa U
Ka)JIOTO YU4aCTHHUKA
KOMAaHIbI B OOIIHIT
pe3yJIbTaT 1o
pa3pabOTaHHBIM
KPUTEPHSIM, OCYIIECTBIISATh
[MO3UTHBHOE
CTPATETUIECKOC MMOBEICHUEC

B PA3JIMYHBIX CUTyalluAX,

Bomnpock u
3alaHus s
cobece10BaHuA
(m. 5.1, Borpochl
1-8), Tema 4.2

Bormpocs! Tecta
112-123 (. 6.2)
Keiic 4 (1. 6.4)

Bomnpoce! Ha
cobecenoBanue 40-
43(6.3)

Borpocs! Ha

coOecenoBanue 3-
19( 6.3)




MPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHUIMATHBHBIM

I1P606

CrocoOHOCTH BIAJETh
OCHOBHBIMH METOHaMHU
HAyYHOTO ITO3HAHUS
BEILECTB U XUMHYECKUX
SIBJICHHH (HaOJI01eHue,
M3MEpEHHE, IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

I1P609

CrocoOHOCTD
c(hOopMHUPOBATH YMCHHE
AQHATU3UPOBATh
XUMHUYECKYIO
nHpopMaIuio,
MOJTy4aeMYI0 M3 Pa3HBIX
MCTOYHUKOB(CPEJICTB
MaccoBO HH(poOpMaluy,
cetb HTEpHET U Ipyrue);

I1P611

CriocoOHOCTh TPUMEHSTh
3HAHUS 00 OCHOBHBIX
JTIOCTYITHBIX METOIaX
[O3HAHUSI BEIECTB U
XUMHWYECKUX SIBJIEHUU JJIA
00ydaromuxcs ¢
OTrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 370POBBS;

Tema 4.3.

W nentuduxarms
OpTaHIYECKHUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHHE B
OBLITOBOM U
MPOU3BOJICTBEH- HOM
EeSITENLHOCTH
yeJI0BEKA

JIPO3

CrocoOHOCTh
MCIIOJIH30BaTh JTOCTH)KCHHS
COBPEMEHHON XUMHUUYECKON
HAYKW 1 XUMHUYECKUX
TEXHOJIOTHH IJIs1
MOBBIIICHHUS] COOCTBEHHOTO
MHTEIJUIEKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU
npodeccHoHANBLHOM

MPO3

CTocoOHOCTh K CaMOCTO-
STETLHOMY TTOUCKY
METOJIOB PEIICHHUS
MPAKTUYECKHX 3a-71a4,
MIPUMEHECHHIO Pa3TMIHBIX
CrIoco0OB pacIo3HaBaHUS
OpraHMYECKHUX BEIIECTB Ha
[pUMepe alTbJICTHJIOB,
CITUPTOB, YTIIEBOIOB,
YKCYCHOM KHCIIOTBI, OeliKa
1 T.I1.) C UCIIOJIb30BAHUEM
X (U3UKO-XUMHYECKUX
CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX PEaKIU.

MPO5

CnocoOHOCTh YMETh Tepe-

Bonpocsl n
3aTaHus JITS
cobeceJoBaHuUs
(m. 5.1, Bompockl
1-5), Tema 4.3

Keiic 5 (1. 6.4)
Bomnpoce! Ha
cobeceoBaHNe

7,9,11-13,17




HOCUTH 3HAHUA B
I03HABATEIbHYIO U
MPAaKTUYECKYIO 00JIaCTH
PKU3HEICATEIILHOCTH;
VHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOJ1acTei;

MPO7

CI10COOHOCTH K
[POJIOTHKCHUIO
00pa3oBaHMs ¥ TTOBBIIICHUS
KBTI (DUKAITIH B
n30paHHOI
MpoQeCCHOHAIBHON
eITeIbHOCTH u
OO0BEKTHBHOEC  OCO3HAHHE
POJIM XUMHUYECKHUX KOMIIC-
TCHIIUHA B DTOM;;

ITP601

CI10COOHOCTE
chopMUpOBaThH
MPEACTABJICHUS: O
XUMHUYECKOH
COCTaBJISIOIIEN
€CTECTBEHHOHAY4YHOU
KapTHUHBI MUPA, POJIH
XUMHH B [TO3HAHUU
SIBIICHUI TIPUPO/IBI, B
(hOpMUPOBAHUH MBIIIICHHS
U KyJIbTYpbl TUYHOCTH, €€
(YHKIIMOHATIBLHOM rpamMoT-
HOCTH, HEOOXOIMMOH I
PEIICHUS TPAKTUICCKIX
32724 ¥ YKOJIOTUYECKHU
00OCHOBAHHOT'O OTHOIIICHUS
K CBOEMY 3/I0POBBIO U
[IPUPOJHON cpene

ITP609

CniocoOHOCTD
chopMHpOBATH YMEHUS
AHAIU3UPOBAThH
XMMHUYECKYIO
1H(pOpMalLIo,
[10JIy4aEMYIO U3 Pa3HBIX
MCTOYHUKOB(CPEICTB
MaccoBOW MH(popMaIuy,
cets IHTEpHET M IpyrHe);

I1P611

CriocoOHOCTh U YMEHHE
MPUMEHATH 3HAHUS 00
OCHOBHBIX OTOCTYITHBIX
METOIaX TTO3HAHUS
BCIICCTB U XUMHNYCCKHUX
SIBIICHHUI JJ151 00YJarOITIXCsl
C OIr'paHUYCHHBIMUA

BO3MOXHOCTAMU 3J0POBbA




I1P612

CrocoOHOCTD
MCIIOJIb30BATh PeIbehHO
TOUYCUHYIO CUCTEMY
00o3Hauenuit JI. bpaiins
TUTS 3aITUCH XUMHYECKUX
(dbopMyIT TS CIETBIX U
CIIA00BUIAIIIX
00yJaronmxcs

KonTponbHas
pabota Ne 3.

Samgaaus KP Ne3 (m.
6.1)

Pa3I[CJ'I. 5. Kunerndeckune u TEPMOANHAMHNYCCKUEC 3aKOHOMECPHOCTH IMPOTCKAaHUA XUMHUYICCKHUX

peakuui

Tema 5.1. CkopocTb
XHUMUYECKHX
peaKInu.
XHUMHUIECKOE
paBHOBECHE

JIP02

CI10COOHOCTB K
TPOJIOTHKCHHIO
00pa3oBaHMs U MOBBIIIE-
HUS KBaTU(UKAIIUU B
n30paH-HOM
MpoQeCCHOHAIBHON
eITEIbHOCTH U
00BEKTHBHOE OCO3HAHUE
POJI XUMHUYECKUX
KOMIICTCHITUM B 9TOM,

JIPO3

CITOCOOHOCTh
MCII0JIH30BaTh JTOCTH)KCHHS
COBPEMEHHOM XUMHUUYECKON
HAYKW 1 XUMHUYECKUX
TEXHOJIOTHH IJIs1
MOBBIIICHHS CBOETO YPOBHS
B IpOo(ecCHOHATBHOMN

e TeTbHOCTH

JIPO8

CriocoOHOCTh OCO3HAHUS
LIEHHOCTU Hay4YHOHN

eI TeIbHOCTH, TOTOBHOCTh
OCYILIECTBIIATH IPOEKTHYIO
1 MCCJIEI0BATENBCKYIO
ESATENBHOCTD
WHIVBUAYAJIBHO U B TPYIIE

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOSITEITLHO
(dbopMynupoBaTh U
AKTYaJTU3UPOBAThH
npoOiiemMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
OIIPEETATh LEeH
NesTeIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPHU HX
TOCTHKECHUS, BHOCUTD
KOPPEKTHUBHI B
NesaTeIbHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB

LCJIAM, OIICHUBATh PUCKU

Bonpocel n
3alaHus s
coOece0BaHus
(m. 5.1, Borpochl
1-11), Tema 5.1

Bormpocs! Tecta
125-134 (. 6.2)

Keiic 4 (1. 6.4)
Bomnpoce! Ha
cobecenoBanne? 8-

30(11 6.3.)




HOCJIGIICTBI/Iﬁ ACATCIIbHOCTH

MPO02

CrocoOHOCTb BIIAJIETh
HaBBIKAMHU y4eOHO-
MCCIIE10BATENBbCKON U
[MPOEKTHOM JIESITEIBbHOCTH,
HAaBbIKAMM Pa3peLICHUs
po0Jem;

MPO3

C10COOHOCTBH ¥ TOTOBHOCTD
K CaMOCTOATCIbHOMY
IMOMCKY MCTOAOB PCIICHUA
[MPAKTUYCCKUX 3a1a4,
IMIPUMCEHCHUIO PAa3JIMYHBIX
MCETOJ0B ITO3HAHU

MPO06

CriocoOHOCTb BIaJIeTh
Hay4YHBIM THUIIOM
MBILLICHHUS], BIAJETh
Hay4YHON TEPMHUHOJIOTHEM,
KJIFOUEBBIMU ITOHATUAMU U
METOAAMU

MPO7

CriocoOHOCTH BBIJIBUTATH
HOBBIC WJICH, ITPEIIaraTh
OpPUTMHAJIBHBIE ITOAXO0bI U
pereHust

MP11

CriocoOHOCTH BHIOMPATH
TEMATUKY U METOJbI
COBMECTHBIX JIEHUCTBHH C
Y4ETOM OOIIHUX MHTEPECOB
1 BO3MOXKHOCTEH KaXKJI0I0
YyJIeHa KOJIJIEKTHBA,
[MPUHUMATh LIEJIHA
COBMECTHOM ICATEIBHOCTH,
OpraHU30BbIBATh U
KOOPAWHUPOBATH JIEUCTBUS
M0 €€ TOCTHKECHHIO:
COCTAaBIISITH IJ1aH JICHCTBUM,
pacrpenensiTh pojau ¢
Y4ETOM MHEHUI
Y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOU
paboTHI

MP12

CrmocoOHOCTH OIEHHUBATH
Ka4ueCTBO CBOEr0 BKJIaaa U
KQKJOTO yJ4aCTHUKA
KOMAaH/IbI B OOIIUIA
pe3yIIbTaT 10
pa3paboTaHHBIM
KPUTEPHUSIM, OCYIIIECTBIISATh
[MO3UTUBHOE
CTpaTeruuecKoe MOBeICHUE
B PA3IMYHBIX CUTYAIUsX,

I[IPOSBJIATE TBOPUYCCTBO U




BOOOpakeHue, ObITh
MHUIIMAaTUBHBIM

MPI15

CriocoOHOCTb U YMEHHE
11aBaTh OLCHKY HOBBIM
CUTyallusIM, BHOCUTH
KOPPEKTUBHI B
ACATCIIbHOCTDh, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB
[eIsIM

I1P608

CriocoOHOCTh U yMEHHUE
[IAHUPOBATH U BBITIOIHSATH
XUMHUYECKHH SKCIIEPUMEHT
(mpeBparteHus
OpraHUYECKUX BEIIECTB
[pY HarPECBAHUU,
MOJIy4eHHUE TUIICHA U
M3y4ECHHUE €TI0 CBOWCTB,
KaueCTBEHHBIC PEAKIH Ha
QJTBICTHJIBI, KpaxMall,
YKCYCHYIO KHCIIOTY;
neHaTypamnus OSJIKOB IPU
HArpeBaHUU, [IBETHHIC
peakiuu OEIKOB;

I1P609

CniocoOHOCTb
(dbopMHpOBaTh YMEHUS
QHAIN3UPOBAThH
XUMHUYECKYIO
1H(pOpMalLINIo,
[0JIy4aEMYIO U3 Pa3HBIX
MCTOYHUKOB(CPEICTB
MaccoBOW MHGpopManuy,
cets IHTEpHET U IpyTrHe);

Pasnen 6. PacTBopsl

Tema 6.1. [Tousarue o
pacTBopax

JIPO1

CriocoOHOCTb U
c(hOpMUPOBAHHOCTh
YyBCTBA TOPAOCTH U
VBaKCHUSI K HICTOPUU U
ITOCTHIKEHUSM
OTCUYECTBEHHOU
XUMHAYECKON HAYKH;
XUMHYECKHU TPaMOTHOE
MMOBC/ICHHC B
npodeccuoHaNbHOMI
NeATeTLHOCTH U B OBITY
npu 0OpaIeHUH C
XUMUYECKUMHU
BEI[CCTBAMH, MaTepHUaIaMu
U TIPOLIECCAMU

JIP02

CrocoOHOCTh ¥ TOTOBHOCTH
K IIPOJIOJIKCHHIO

06pa30BaHI/I$I " IMOBBIICHUA

Bonpocsl u
3aTaHus JIIS
cobeceJoBaHuUs
(m. 5.1, Bompochl
1-4), Tema 6.1 -
6.2

Bompoc 26 (1 6.3)




KBTI (DUKAITNH B
n30paHHOI
podecCHOHATBLHOM
eATEIbHOCTH U
00BEKTHUBHOE OCO3HAHUE
POJI XUMHUYECKUX
KOMIICTCHITUM B 3TOM

JIPO3

CIIOCOOHOCTh MCI0JIb30BATh
TIOCTH>KEHUS] COBPEMEHHOU
XUMHUYECKON HAYKH U
XMMHUYECKHUX TEXHOJIOTUI
JUTSL TIOBBILLICHUS
COOCTBEHHOTO
NHTEIJIEKTYaJIbHOTO
pa3BUTHUS B BbIOpaHHOM
podeccOHATBLHON

eI TEIbHOCTH

JIPOS

CriocoGHOCTb
chopMUpOBaThH
HKOJIOTUYECKYIO KYIbTYpY,
[NOHUMATb BIUSHUE
COLIUAJIbHO-3KOHOMHUYECKUX
[IPOLIECCOB HAa COCTOSTHUE
[IPUPOJHON U COLUATIbHOU
CpeJibl, OCO3ZHAHNE
r1o0aJIbHOTO XapakTepa
HKOJIOTMYECKUX MPOoOIIeM

JIPO6

CrocoOHOCTb K HETIPUSATHIO
IEWCTBUIA, IPUHOCSIINX
BpEJl OKPYXaKIIEH cpene

MPO3

CIIOCOOHOCTH M TOTOBHOCTH
K CaMOCTOfITCJ’[BHOMy
MOUCKY METOJIOB PEIICHHSI
HpaKTI/ILIeCKI/IX 3aja4,
MPUMEHEHHIO PA3JIMIHBIX
METO/I0B [T03HAHUS

MP04

CrocoOHOCTE OBJIaIEHUEM
BHIAMH JEATEIHLHOCTH 110
MTOJTYYCHUIO HOBOT'O 3HAHMS

MP14

CriocoOHOCTH K (popmu-
[POBaHUIO U MPOSBICHUIO
IUPOKOU dPYIULIAN B
pasHbIX 00JacTAX 3HAHUM,
MOCTOSTHHO TTOBBIIIATH CBOU
00pa3oBaTeNbHbIN U
KYJbTYPHBII YPOBEHb;

I1P607

CrniocoOHOCTh U YMEHHUE
[IPOBOJUTH PACUETHI 110
XUMHUYECKUM (popMysam U
YpaBHEHUSAM XUMHUUYECKHUX
peaKnii C UCTI0JIb30BAHUEM




(U3UYECKUX BEITHYHH,
XapaKTEPHU3YIOIINX
BEIeCTBA C
KOJIMYECTBEHHON CTOPOHBI:
MAacCOBOHU JOJIN
PaCTBOPEHHOT'O BEILIECTBA,
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJMYECTBa
BEIIECTBA,

I1P610

CrocoOHOCTh U yMEHUE
CcO0JII0/1aTh MpaBUIIa
HKOJIOTUYECKH
11eJ1eCO00pa3HOTo
MOBE/ICHUA B OBITY U
TPYAOBOM AEATEILHOCTH B
LIEJISIX COXPAHEHUS CBOETO
310POBBS U OKPYXKAIOIIEH
Cpelbl; YUUTHIBATh
OIACHOCTh BO3JICHCTBUS HA
PKHBbIE OpPTraHU3MBbI
OIPEICIIEHHBIX BEIIECTB,
[MOHUMAsi CMBICIT
[oKa3aTelisi IpeaeIbHON
TOITYCTUMOU
KOHIIEHTpaIuu

I1P611

CriocoOHOCTb U YMEHHE
[IPUMEHSTh 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METOaX TTO3HAHUS
BEIIECTB M XUMHUYECKUX
SIBJICHHUH J1J151 00yJaronuxcst
C OrpaHMYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI

Tema 6.2.
HccnenoBanue
CBOMCTB PacCTBOPOB

JIPO3

CrocoOHOCTE OBJIAIETh
YMEHHEM HCIOJIb30BaTh
JTOCTUKEHUSI COBPEMEHHOM
XUMHUYECKON HAYKU U
XUMHYECKHX TEXHOJIOTHI
7151 TIOBBIILICHUS
COOCTBEHHOTO
WHTEJIEKTYaTbHOTO
pa3BUTHUS B BEIOpaHHOMU
npodeccuoHaNbHOMI
IeATEIbHOCTH;

JIPO4

CI10cOOHOCTE
HCIIOJIb30BATh JIOCTHKCHUS
COBPEMEHHON XMMHUUYECKOMN
HAYKH 1 XUMHUYECKHIX
TEXHOJOTUN IS
[MOBBIIIEHHS COOCTBEHHOTO

MHTCJIJICKTYAJIBHOT'O

Bonpocsl u
3alaHus IS
cobeceJoBaHuUs
(m. 5.1, Bompockl
1-4), Tema 6.1 -
6.2

Pedepar 3 (1.
5.2)

Bomnpocsl Tecta
135-139 (1. 6.2)
Keiic 4 (1. 6.4)




pa3BUTH B BEIOPaHHOM
npodeccruoHaTbHON
NesITeIbHOCTH

MPO02

CriocoOHOCTb BIIAJIETh
HaBBIKAMHU y4eOHO-
MCCIIE10BATENBbCKON U
[MPOEKTHOW JIESITEIbHOCTH,
HAaBBIKAMM Pa3pEILICHUS
npo0Jem;

MPO7

CriocoOHOCTb BBIJIBUTATH
HOBBIC UJICH, IIPEIJIaraTh
OpPUTMHAJIbHBIE ITOAXO0BI U
pereHust

I1P607

CriocoOHOCTh U YMEHHE
[IPOBOJIUTH PAcUETHI 110
XUMHYECKHM (hopMysiam u
YPaBHEHHMSIM XMMHUYECKHX
peaKkuuii C UCIOJIb30BAHUEM
(bU3UUeCKUX BEIHYUH,
XapaKTePU3YIOIINX
BEIIIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJIMYECTBA
BEIECTBA; UCIIOJIb30BATh
CHUCTEMHbIE XUMUYECKUE
SHAHUS JUTSI IPUHSATUS
peLIeHU B KOHKPETHBIX
PKU3HEHHBIX CHTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U
VX TPUMEHEHUEM

ITP609

CnocoOHOCTb
(dbopMHpOBaTh YMEHUS
AHAIU3UPOBAThH
XMMHUYECKYIO
1H(pOpMaIIHIo,
[10JIy4aEMYIO U3 Pa3HBIX
MCTOYHUKOB(CPEICTB
MaccoBOW MH(popMaluy,
cets IHTEpHET U IpyrHe);

I1P610

CriocoOHOCTh U YMEHHE
coOJII0/1aTh MpaBHiia
HKOJIOTHYECKU
11eJ1eCO00pa3HOro
MMOBEJICHUS B OBITY U
TPYIIOBOM JEATEILHOCTH B
[eJISIX COXPAHEHHS CBOETO
30POBbS U OKPYXKaIOLen
Cpe/ibl; YYUTHIBAThH

OITACHOCTH BO3JE€MCTBUA Ha




YKUBBIE OpraHU3MBbl
ONpEAECIEHHBIX BEUIECTB,
[MOHUMAasi CMBICII
[TOKa3aTelIsl IPEAeIbHON
TTOITYCTUMOM
KOHIICHTpALlUU

I1P611

CriocoOHOCTh U yMEHUE
PUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX TTO3HAHMUS
BEILIECTB M XUMUYECKUX
SIBIICHUH JIJIs1 00 y4aronIuXCcs
C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbSI

Pasnen 7. Xumus B ObITY U IPOU3B

OJICTBEHHOI JICITCIILHOCTH YCI0BEKA

Tema 7.1. Xumus B
OBITY U
[IPOU3BOCTBEHHOMN
eI TeIbHOCTU
yeJI0BEKa

JIPO1

CrocoOHOCTh H
c(hOpMUPOBAHHOCTH
YyBCTBA TOPAOCTU U
YBa)KCHUSI K UICTOPUU U
JTOCTHIKCHUSM
OTE€YCCTBEHHOM
XUMUYECKON HAYKH;
XUMHUYECKHA TPAMOTHOE
[MOBEJICHNUE B
npodeccuoHaNbHOM

e TeTbHOCTH U B OBITY
npu 0OpaLEHNH C
XUMHYECKHUMU
BEII[ECTBAMH, MaTepHaIaMu
1 TIPOIIECCAMU

JIP02

CrocoOHOCTh M TOTOBHOCTh
K ITPOJIOJIKCHHFO
00pa30BaHUs U MOBBIIICHUS
KBaJIM(DUKAINK B
M30paHHON
MpoQeCCHOHATBHON
IeITeIbHOCTH U
00BEKTHBHOE OCO3HAHUE
POITU XUMUYECKUX
KOMIIETEHITII B 9 TOM

JIPO4

CrnocoOHOCTh ¥ TOTOBHOCTD
1 CTIOCOOHOCTB K
00pa3oBaHUIO U
caM000pa30BaHHUIO Ha
MPOTSKEHUH BCEH JKU3HU

MPO02

CrocoOHOCTh BIIAJICTh
HaBBIKAMH y4eOHO-
HCcCie1o-
ICCJIENOBATEILCKON U
[MPOEKTHOW JIESITEIbHOCTH,
HABbIKAMU pa3perIeHUs

Bomnpocs! u
3aTaHus JITS
cobeceI0BaHuUs
(m. 5.1, Borpochl
1-8), Tema 7.1
Pedepar 6, 7 (1.
5.2)

Borpocs! Ha
cobecenoBanned3-

45( 6.3)




npobiewm;

MP04

CrocoOHOCTb BIIAJIETh
BUJ1a-MU JESTEIBHOCTH 110
[OJIy4EHUIO HOBOTO 3HAHMSI,
€ro UHTEPIPETALIHH,
peoOpa3oBaHuIO U
[IPUMEHEHHUIO B PA3JTMYHBIX
Y4eOHBIX CUTYaIUSIX, B TOM
YICIIC PU CO3JJaHUU
Y4eOHBIX M COIMAIIbHBIX
[IPOCKTOB,;

MPO5

CriocoOHOCTh ¥ yMEHHE
[NCPCHOCUTL 3HAHUS B
MO3HABATEIbHYIO U
[IPAKTUYECKYIO 00IacTH
PKH3HEICATEIILHOCTH;
WHTErpUPOBATh 3HAHUA U3
Pa3HBIX MPEIMETHBIX
oOmnacreit

MPO08

CriocoOHOCTD BIIalIETh
HaBBIKAMU TTOTYYCHUS
MH(pOpMaLIUU U3
MCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEITEHO
OCYIIECTBIISITH TIOUCK,
aHAJTN3, CHCTEMATU3ALUIO 1
WHTEPIPETAINIO
WH(OPMAIIAN PA3TAYHBIX
BUJIOB U (hopM
MPEICTaBICHHUS

MP09

CocoOHOCTh BIAJCTh
Pa3IMYHBIMU CIIOCOOaAMU
0OIIICHUS U
B3aNMOJICHCTBHS

MP12

CrmocoOHOCTH OIEHHUBATH
KaueCTBO CBOEr0 BKJIaaa U
KQKJOTO yJ4aCTHUKA
KOMAH/IBI B OOIIHIH
pe3yIIbTaT 10
pa3paboTaHHBIM
KPUTEPHUSIM, OCYIIECTBIISATE
[MO3UTHBHOE
CTpaTeruuecKoe MOBEICHUE
B Pa3JIUYHBIX CUTYAIUAIX,
MPOSIBIISATH TBOPUIECTBO U
BOOOpakeHue, ObITH
WHHUIMATHBHBIM

MP16

Cr10coOHOCTD [IOHUMATh
CBOE AYMOLIMOHAIIBHOE CO-
CTOSTHUE, BUJETH

HaIpaBJICHUS pa3BUTHUS




COOCTBEHHOI
OMOLIMOHATIBHOUH  cdepsl,
OBbITH YBEpEHHBIM B ce0e€;

MP17

CriocOOHOCTH K DMIIATHH,
BKJIFOYAIOIIEH CIIOCOOHOCTD
[TOHUMATh YMOI[MOHAILHOE
COCTOSIHUE IPYIUX

MP18

CIIOCOOHOCTH TIPUHUMATH
ce0s1, HOHMMast CBOU
HEIOCTATKU M JOCTOUHCTBA,
[PUHUMATh MOTHUBBI U
ApryMEHTBI IPYTUX JIIOCH
[IPY aHAJIM3E PE3yJIbTaTOB
NeSITeIbHOCTH, IPU3HABAThH
CBOE IIPAaBO U MPABO APYIUX
JIFOJIeH Ha OIIMOKH,
pa3BHUBATH CITIOCOOHOCTH
[MOHUMATh MUP C TIO3UIUH
IPYTOro 4esioBeKa

I1P602

CUMBOJIMYECKHH SI3BIK
XUMUH, (PAKTOJTOTHUYECKHE
CBCIICHUS O CBOMCTBAX,
COCTaBe, MOJYUYECHHUS U
0e30macHOM
HCIIOJIb30BaHUH
BaYKHEHIITIX
HEOPraHUYECKUX U
OpPraHUYECKHUX BEIIECTB B
OBITY U TIPAKTHYECKOH
NIeSATCILHOCTH YeJIOBEKa

ITP606

CrocoOHOCTE U BIIaJCHHUE
OCHOBHBIMH METOIaMU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMUYECKHUX
sBJIeHUH (HaOII0AeHHe,
M3MEpEeHHe, YKCIIEPUMEHT,
MOJICIIUPOBAHNE)

I1P609

CriocoOHOCTh U YMEHHE
AHAIU3UPOBATH
XMMUYECKYIO
1H(pOpMalLIo,
MOJIy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpEACTB
MaccoBOW MH(oOpMaluy,
ceTh VIHTEpHET U npyrue)

I1P611

CriocoOHOCTb U YMEHHE
MPUMEHATH 3HAHUS 00
OCHOBHBIX OTOCTYITHBIX
METOIaX TTO3HAHUS
BCIICCTB U XUMHNYCCKHUX

SIBJICHHH 111 00YJaronuxcst




C OIr'paHUYCHHBIMHA
BO3MOXHOCTIMU 3JO0POBbA

I1P612

CrnocoOHOCTh
MCIIOJIb30BATh PeIbehHO
TOUYCUHYIO CUCTEMY
00o3Hauenuii JI. bpaiins
TUTS 3aITUCH XUMHYECKUX
(dbopMyIT AJIsL CIETIBIX U
CIIA00BUIALIIIX
00yJaronmxcs

3.2 CPEHCTBa, IMPUMCEHAECMBIC 1JIsl OIICHKHU YPOBHS l'[paKTI/I‘leCKOi/i NnoATroTOBKH

Kpatkoe
HAaMEHOBAHHE
paznena (Moys)
/ TeMBI IpeIMeTa

Kon pesynbprara
o0ydeHust

[Toka3zatens OBIaCHHUSI
pe3yibTaTaMu 00ydeHUS

HaunmMeHoBaHuE OLIEHOYHOTO
cpeacTBa U NpCACTAaBJICHUC €TO B
DOC

Texymmit
KOHTPOJIb

[Ipomexxyrounas
aTTecTanus

Pasxen 1. OCHOBEI

CTPOCHUS BCUICCTBA

Tema 1.1
[IpakTHueckoe
samsitie Ne 1

JIPO2

CriocoOHOCTh 0CO3HABATh
CBOM KOHCTUTYLIMOHHBIE
MpaBa U 00s13aHHOCTH,
yBa)KEHHE 3aKOHA U Tpa-
BOIOpsiIKa B MH(OpMa-
LIMOHHOM cepe

JIP0O4

CnocoOHOCTh
chopMupoBaTh
HPaBCTBEHHOE CO3HAHHUE,
PTUYCCKOTO MTOBEJCHUS C
HCIIOTb30BaHUEM
1H(}OPMAaLIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHUM

MPO3

CrocoOHOCTh CTaBUTh U
(bopMynHpOBaTh
cOOCTBEHHBIC 3a/1a41 B
00pa3oBaTenbHOI
NeSITeIbHOCTH U
PKU3HCHHBIX CHUTYaLUAX JUIs
pereHus
MHGOPMAIIMOHHBIX 337124

[IpakTrueckas
pabota Nel
(n.5.4)

I1P602

CrocoOHOCTh BIAAETh
CHCTEMOUN XMMUYECKUX
3HAHUI, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraloIue
MMOHATUSA(XUMUYECKUM
HIIEMEHT, aToM,
DIIEKTPOHHAS 000JI0UKa
aToma, s-, p-, -d-
HIIEKTPOHHBIC OPOUTAITN
AQTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCT,

Pemrenue 3agauu
2,20,29,30 (1 6.5)




PIIEKTPOOTPHUIATETLHOCTD,
CTENEHb OKUCIICHUS,
XUMHYECKas CBA3b

Tema 1.2
[IpakTHueckoe
3ansiTue Ne 2

JIPO1

CniocoOHOCTh (OpMUPOBATH
YYBCTBO TOPJIOCTH U
YBa)KEHUS K UCTOPUU U
TOCTUKCHHSIM
OTEUYECTBEHHOU
XUMHUYECKON HAyKU;
XUMHYECKH IPaMOTHOE
[MOBE/ICHHE B
podecCuoOHATBHON
NEeSTEILHOCTH U B OBITY IIPU
oOpaIieHuu ¢
XUMHYECKHUMH BEIIECTBAMH,
MaTepuagamMu 1
[poIeccamu;

JIP0O4

CrocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa3oBaHUIO Ha
MPOTS)KEHUU BCEU )KU3HH;

MP04

CrocoOHOCTEH OBIANETH
BUIAMHU JEIATEILHOCTH IO
[MOJIYYICHUIO HOBOTO 3HAHUS

MPO06

CriocoOHOCTD
(hopMUpOBaHHSI HAYYHOTO
TUIIA MBIIITJICHUA

MP11

CriocoOHOCTh BEIOMPATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JICUCTBUMH C
Y4ETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH KaXKIOTO
qJIcHA KOJJICKTHBA,
[IPUHUMATD LIETTU
COBMECTHOM JIESATCILHOCTH,
OpraHU30BbIBATH U
KOOPAMHUPOBATH JIEUCTBUS
110 €€ TOCTUIKECHUIO:
COCTAaBIISATH IJIaH JICHCTBUIA,
pacnpenenarTb poju ¢
y4E€TOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOU
paboThI

I1P603

C110COOHOCTD BBISBIISTE
XapaKTepHBIC TPU3HAKU U
B3aMMOCBSI3b H3yYCHHBIX
MOHSI T

[IpakTHueckas
pabota No2
(m.5.4)

Pemnrenue 3agaqu
22,31, 32(m 6.5)

Pa3nen 2. Xumunue

CKHE€ PEaKINH

Tema 2.1

JIP02

[IpakTHyeckoe

CnocoOHOCTh ¥ TOTOBHOCTh

K ITPOJOJIPKCHH IO

[IpakTrueckas
pabora  Ne3-4

Pemenue 3agaun
28, 33- 35 (n 6.5)




sagsarue Ne 3-4

00pa3oBaHMs ¥ TOBBIIICHUS
KBaTH(DUKAITIY B
M30paHHOMN
rpodeccrnoHabHOM
eITEIbHOCTH U
00BEKTUBHOE OCO3HAHKE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM

JIPO3

CriocoOHOCTb UCNONIBb30BaTh
NTOCTH>KEHUS COBPEMEHHOU
XUMHUYECKON HAYKHU U
XUMHYECKUX TEXHOJIOTUI
U151 TIOBBIILICHUSI
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOPAHHOI
podeccuOHATBbHON
NeSITeNIbHOCTH

JIPO4

CriocoOHOCTb ¥ TOTOB-
HOCTh K 00pa30BaHUIO U
caM000pa30BaHUIO HA
[IPOTSHKEHUU BCEH KU3HU

MP04

CrocoOHOCTB BJIaJIETh
BUJIaMU NCATCIIBHOCTHU 110
MOJTYYCHHUIO HOBOTO 3HAHHMS,
€ro UHTEpIpEeTaLlH,
MpeoOpa30BaHUIO U
MPUMCHCHUIO B Pa3JIMYHBIX
y4EOHBIX CHTYAIUsX, B TOM
YKCIIC TP CO3TaHUU
y4EOHBIX M COIMATBHBIX
[TPOCKTOB

MPO5

CriocoOHOCTh U yMEHUE
[EPEHOCUTh 3HAHUS B
MMO3HABATEIHHYIO
MPAKTUYECKYIO 00JIACTH
KHU3HCACATCIIBHOCTH,
MHTErpPUPOBATH 3HAHUS U3
PA3HBIX NPEIMETHBIX
oOnacreit

I1P605

CriocoOHOCTh U yMEHUE
yCTaHaBJIMBATh
MPUHAIJICKHOCTh
3y4EHHBIX
HEOPraHUYECKUX 1
OpPraHU4YeCKUX BEUIECTB K
OIpEICIIEHHBIM KJIaccaM U
IpyIIIaM COCAUHEHUN
XapaKTepPU30BaTh UX COCTaB
1 BaKHEHIIINE CBOMCTBA;

OTIPEICTISATH BUJIBI

(11.5.4)




XUMUYECKHUX CBS3EH
(KoBaJIeHTHAs1, MOHHAS,
MeTajn4eckasi, BOJ0-
pO/Hast)), TUTIbI
KPUCTAITTNYECKUX PEIIETOK
BEILIECTB;
KJ1acCU(UIIUPOBATH
XUMUYECKUE PEAKIINU

I1P606

CrocoOHOCTD U BIIaJICHUE
OCHOBHBIMH METOJ[AMHU
HAyYHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKIX
sIBJICHUH (HaOt01eHue,
M3MEpEHUE, SKCIICPUMEHT,
MOJICIIMPOBAHNE)

I1P607

CrocoOHOCTh U yMEHUE
[IPOBOJUTH PACUETHI 10
XUMHYECKUM (hopmyrnam u
YpaBHEHUSIM XUMUYECKHUX
[peaKIuil C HCIOJIb30BaHUEM
(U3HYECKUX BEIIMYMH,
XapaKTEPU3YIOLIUX
BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00béMa
(HOpMaJsbHbIE YCIOBHS)
ra3zoB, KOJJM4YECTBA
BELIECTBA; HCIIOJIb30BaTh
CHUCTEMHBIE XUMUYECKUE
3HAHUS ISl IPUHSTHS
pELIEHN] B KOHKPETHBIX
PKU3HEHHBIX CUTYalMsIX,
CBSI3aHHBIX C BELIECTBAMHU U
X TPUMEHEHUEM

[1P610

CriocoOHOCTh U YMEHHE
coOJTr0/1aTh MpaBUiIa
PKOJIOTHYCCKHU
[eecoo0pa3Horo
MOBEICHUS B OBITY U
TPYAOBOU NESATEILHOCTHU B
LIETISIX COXPAHEHUSI CBOETO
310POBBS U OKPYXKAKOIIEH
Cpelibl; YUUTHIBATh
OITAaCHOCTH BO3JICHCTBHS Ha
PKUBBIE OpPraHU3MBbI
OIPEJICIIEHHBIX BEIECTB,
IIOHHUMAasI CMBICJI ITIOKA3aTCJIA
MpeIeIbHON TOMYCTUMOM
KOHI_IeHTpaI_[I/II/I

I1P611

CrnocoOHOCTh U YMEHHE
[IPUMEHSTH 3HaHUS 00

OCHOBHBIX JOCTYITHBIX




MCTOAaX IIO3HAHUS BCIICCTB
1 XUMUYECKUX SBICHHUM JIJIsI
00yJaroIuxcs ¢
OrpaHUYCHHBIMH
BO3MOXXHOCTSAMHU 3JOPOBbs

Tema 2.2
[IpakTHueckoe
3aHaTue Ne 5

JIPO3

Cr1ocoOHOCTh
HCII0JIB30BATh JOCTHIKCHUS
COBPEMEHHON XMMHUYECKOM
HAyKU 1 XUMHUYECKUX
TEXHOJIOTUH I
[MOBBIILICHUSI COOCTBEHHOT'O
WHTEJJICKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOI
podecCuOHAIBHON
IeATeIbHOCTH

JIP0O4

CriocoOHOCTb 1 TOTOBHOCTb
K 00pa30BaHUIO U
caM000pa30BaHUIO HA
[IPOTSHKEHUU BCEH KU3HU

JIPO8

CrocoOHOCTb OCO3HAHUSI
[IEHHOCTH HAYyYHOH
ACATCIIBHOCTH, TOTOBHOCTH
OCYIIECTBIISATH MPOCKTHYIO
W VCCIICJIOBATEITBCKYIO
eITEeIbHOCTD
VHIUBUYAIBHO U B IPYIIIE

MPO02

CnocoOHOCTh BIAACTh
HaBbIKaMU y4eOHO-
HCCIIeN0BAaTEIbCKON 1
[MPOEKTHOM e TEIbHOCTH,
HaBbIKAMU Pa3PEIICHUS
poOieM

MP09

C11ocOOHOCTH BIIAACTh
[Pa3TMYHBIME CTIOCO0AMU
0OIIEHNS U
B3aUMOIEHCTBH,
QpryMEHTHPOBAHHO BECTH
TaJIoT, yMETh CMSTYaTh
KOH(DJTUKTHBIC CUTYaINH,
Pa3BEPHYTO U JTIOTUIHO
M3JIaraTh CBOIO TOUYKY
3pEHUsl C UCIIOIh30BAaHUEM
SI3BIKOBBIX CPEJICTB

MP11

CriocoOHOCTh BHIOMPATh
TEMaTUKy U METOJIBI
COBMECTHBIX JICHUCTBHUIL C
y4EéTOM OOIIIUX UHTEPECOB U
BO3MOKHOCTEH KaXKa0ro
qJIeHA KOJJICKTHBA,
[MPUHUMATD LIETTU

COBMECTHOH JIEATCILHOCTH,

[IpakTrueckas
pabota No5
(m.5.4)

Pemnrenue 3agaqu
26, 36( 1 6.5)




OpraHU30BHIBATH U
KOOPJAMHUPOBATH JICHCTBHS
Mo €€ TOCTHIKCHHIO:
COCTaBJIATh IUIAH JICHCTBHI,
pacnpeiensaTb poJiu ¢
y4ETOM MHEHHI
YYaCTHUKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHOM
paboThI

I1P608

CriocoOHOCTh U yMEHHUE
[JIAHUPOBATh U BHITIOJIHATH
XUMUYECKUN dKCIIEPUMEHT
(TpeBpareHus
OpPTaHUYECKUX BEIIECTB MIPH
HarpeBaHuu, MOJyYCHHE
OTHJICHA U U3yYCHUE eTO
CBOICTB, KAUECTBEHHbBIC
[peaKIiy Ha aJIbICTHIBL,
Kpaxmall, YKCYCHYIO
KHCJIOTY; I€HATypanus
0OENKOB MPHU HAarPEeBaHUU,
[IBETHBIC PEAKIIUU OCIKOB;
[IPOBOJUTH PEAKLIUU
MOHHOTO OOMeEHa,
OIIpeNIeNIATh CPeay BOAHBIX
[pacTBOPOB, KAUYECTBEHHBIE
peakiuu Ha cynbdart-,
KapOOHAaT- U XJIOPHJI-
QHUOHBI, Ha KATHOH
AQMMOHWSI; peIaTh
HKCIIEpUMEHTAIbHbIE
3a/1a4M 110 TeMaM
«MeTamib» 1 «
HemeTanmsi») B
COOTBETCTBHUH C TIPaBUIIAMHU
TEXHUKU 0€30IaCHOCTHU MPHU
oOpareHuu , BEIecTBaMu 1
1abopaTOPHBIM
000pyI0BaHUEM;
[IPE/ICTaBIATh PE3YIbTATHI
XUMHAYECKOTO
HKCIIEpUMEHTa B hopme
3aIlMCy YPaBHEHUI
COOTBETCTBYIOILINX PEaKLUi
1 GOPMYITHPOBATH BHIBOJIBI
Ha OCHOBE 3TUX
pe3yNIbTaToB

I1P609

CrnocoOHOCTh U YMEHHE
QHATM3HPOBATH
XUMUYECKYIO0 HH(POpMAIIHIO,
MMOJIy9aeMyI0 U3 Pa3HBIX

MCTOYHUKOB (CPEJICTB




MaccoBO# HH(pOpMaIuH,
ceTb MHTEpHET U npyrue)

Pa3nes 3.CTpoeHne 1 CBOMCTBA HEOPraHMYECKHUX BeLeCTB

Tema 3.1
[IpakTHueckoe
sapsiTie Ne 6

JIP02

C11ocOOHOCTh ¥ TOTOBHOCTE
K IIPOJIOJKEHHTIO
00pa3oBaHMs ¥ TOBBIICHUS
KBaTH(DUKAITIY B
M30paHHOMN
rpodeccrnoHabHOM
eITEIbHOCTH U
00BEKTUBHOE OCO3HAHKE
POJIM XUMHUYECKHUX
KOMIICTEHITUM B 3TOM

JIPO8

CoCcOOHOCTb U OCO3HAHUE
[IEHHOCTH HAyYHOH
ACATCIIBHOCTH, TOTOBHOCTD
OCYIIECTBIISATH MPOCKTHYIO
1 UCCIICJIOBATEIIBCKYIO
N1EeATENIHLHOCTD
VHIMBUYAIBHO U B IPYIIIIE

MPO08

CriocoOHOCTb BIIAAETh
HABBIKAMU TIOJTYYCHUS
nH(pOpMAaINU 13
MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEITLHO
OCYIIIECTBISTH TIOUCK,
QHaJIN3, CHCTEMATU3AIUIO 1
MHTEPIPETAIIIO
MH()OPMAIIAN PA3ITMIHBIX
BUI0B U (hopm
[IPEICTABICHUS

[IpaxTrueckas
pabota No
(m.5.4)

MP09

C1ocOOHOCTH BIAACTh
[Pa3TUYHBIMH CTIOCO0AMU
00ILIEHNS U
B3aUMOIEHCTBH,
QpTryMEHTHPOBAHHO BECTH
TaJIoT, yMETh CMSTYaTh
KOH(DITUKTHBIC CUTYaINH,
Pa3BEPHYTO U IOTUIHO
M3JIaraTh CBOIO TOUYKY
3pEHUsl C UCIIOIh30BAaHUEM
SI3BIKOBBIX CPEJICTB

I1P602

CrocoOHOCTh U BIIaJIeHNE
CUCTEMON XMMHUYECKUX
3HaAHUU, KOTOpasl BKJIKOYAET:
OCHOBOTIOJIAralo1ue
MOHATHSI(XUMUYECKH
DIIEMEHT, aToM,
PIICKTPOHHAS 000JI0YKa
aToMma, s-, p-, -d-
PIICKTPOHHBIC OpOUTAIN

6

Pemenue 3agaun
37,38 (1 6,5)




ATOMOB, MOH, MOJIEKYJIA,
BAJICHTHOCTD,
PIIEKTPOOTPHULATEIBHOCTD,
CTCIICHb OKHUCIICHMS,
XMMHUYECKas CBSA3b, MOJIb,
MOJIIpHAs Macca,
MOJIIPHBINA 00BEM,
YIJIEPOJHBIH CKEJIET,
(yHKIMOHATBHAS TPYIINA,
paauKall, u30MEpHs,
TOMOJIOTHYECKUH P,
FOMOJIOTH, YTJIEBOJOPOIbI,
KHCIIOPOJ-U
Q30TCOJepKaIINe
COeMHEHUs], OMOIOINYECKH
AKTUBHBIE
BerecTBa(yIrJIeBO/Ibl, JKUPBI,
0eJIK1 ), MOHOMED, MOJTUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COCUHEHMS,
KPUCTaJUIMYECKasl PELICTKA,
TUIIBl XMMUYECKUX PEeaKLUN
(OKMCITUTEINBHO -
BOCCTAaHOBUTENBbHBIE, DK30-
1 DHIOTEPMUYECKUE ,
[peaKiu HOHHOTO OOMEHa),
[pacTBOp, SJIEKTPOIUTHI,
HEJIEKTPOJINTHL,
PIIEKTOPOJIUTHYECKAS
MCCOLUAIs, OKMCIIUTEND,
BOCCTaHOBUTENb, CKOPOCTh
XUMHYECKON pEeaKINH
XUMHUYECKOE PAaBHOBECHE),
TEOPHUH U 3aKOHBI(TEOPHS
XUMHYECKOTO CTPOCHHS
OpPraHUUYECKUX BEILECTB A,
M, bytneposa, Teopus
DACKTPOIUTUYECKOU
UCcCcoLalny,
repuoandeckuit 3akox [1.1.
Mennenees, 3aKOH
COXpPaHEHHsI Macchl),
3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3bIK
XUMHH, (DaKTOIOrHYeCKHe
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUS U
0e30macHOM
VICIIOJIb30BaHUU
BAKHEHIINX
HEOPraHUYECKUX U




OpraHUYECKUX BEILECTB B
OBITY U IPAKTHYECKOM
NESITEIbHOCTH YEJIOBEKA

I1P603

CriocoOHOCTh U yMEHHE
BBISIBJIATH XapaKTEPHBIC
[IPU3HAKU U B3aUMOCBS3b
V3y4YEHHBIX IIOHATHH,
[TPUMEHSTh
COOTBETCTBYIOIIME ITOHATHS
[IPY OIIMCAaHUM CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB U
VX IIPEBPALLECHUN; BBISIBIISITh
B3aMMOCBS3b XUMHUYECKUX
3HAHUU C OHATUAMH U
[IPEICTAaBICHUSMH IPYTUX
€CTECTBEHHOHAYYHBIX
[TPEIMETOB

[1P604

CrocoOHOCTh U yMEHUE
MCII0JIb30BATh
HaUMEHOBAHUS XUMUYECKUX
COEAMHEHHI
MEXIyHApOAHOTO COI03a
TEOPETUYECKOUN 1
[PUKJIATHON XUMUHU U
TPUBUATILHBIC HA3BAHUS
BaKHEHILIUX
BELIECTB(TUJIEH, allETHIIEH,
rIIULEepuH, (eHo,
(hopMabaerua, yKCycHas
KHUCJIOTA, TIULWH, yTapHbIA
ras, yrJIeKUCIIbIN ra3,
aMMUaK, raliéHHasl U3BECTb,
HerameéHas 3BeCTh,
MUTHEBas COJIA U IPYTHX),
COCTaBJIATH (GOPMYJIIbI
HEOPraHUYECKHUX U
OpTraHUYECKUX BEIECTB,
YpaBHEHUSI XUMUYECKUX
peakiuii, OOBSICHATh UX
CMBICIT; IOATBEPKIATh
XapaKTEPHBIC XUMUYECKUE
CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH
PKCIEPUMEHTaMH U
3aNMCSIMU YPaBHEHHI

€aKU Ui

I1P609

CriocoOHOCTb U YMEHHE
QHAJTM3UPOBATh
XUMHYECKYI0 HH(OPMAIIUIO,
MOJTy4aeMYIO M3 Pa3HBIX

MICTOYHUKOB (CPE/ICTB




MaccoBOH nH(pOpMaIuy,
ceTb MIHTEpHET U npyrue)

Tema 3.2
[IpakTHueckoe
sapsitiue Ne 7

JIP02

CnocoOHOCTh K
[TPOIOJIKCHHEO
00pa3oBaHMs ¥ TOBBIIICHUS
KBaJTH(UKAIUU B
M30paHHOMN
rpodeccrnoHaIbHOM
NesATeIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POJIM XUMHUYECKHUX
KOMIICTCHITUMN B 3TOM;

JIPO3

CrocoOHOCTh YMETh
HCII0Ib30BaTh JOCTYDKCHUS
COBPEMEHHON XMMHUYECKOM
HAyKU ¥ XUMUYIECKUX
TEXHOJIOTUN I
MIOBBIIIEHNUST COOCTBEHHOTO
WHTEJIEKTYaIbHOTO
pa3BUTH B BEIOPaHHOM
podeCcCuOHATBHON

eI TeIbHOCTH;

JIPO4

CrocoOHOCTh U TOTOBHOCTh
K 00pa3oBaHUIO U
caM000pazoBaHUIO Ha
[IPOTSHKEHUU BCEH KU3HU

JIPOS

CriocoOHOCTh U OCO3HAHUE
LIECHHOCTU HAay4YHOU
NesITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IPOEKTHYIO
1 UCCIIEZIOBATEIBCKYIO
NESATEIHOCTD
MHIMBUAYAJIBHO U B TPYIIIE

[IpakTueckas
pabota Ne7
(m.5.4)

MPO3

CII0OCOOHOCTBH ¥ TOTOBHOCTD
K CaMOCTOSITCJ'II)HOMy
[MOMCKY METOJIOB PEIICHHUS
HpaKTI/I‘-IeCKI/IX 3aaad,
[IPUMEHEHHIO PAa3JInYHBIX
METOIOB ITI03HAHUS

MPO06

CrocoOHOCTh BIIAJIETh
Hay9IHBIM THIIOM
MBIIIJICHHUS, BIAJIETh
Hay4YHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMH MOHATHUIMH U
METOIaMH

MPO7

C110COOHOCTD BBIIBUTATh

HOBBIC HJICH, TIPEIaraTh

OpPUTHHAIILHBIC TIOAXO/IbI U
EIIEHNS

I1P603

CrniocobHOCTBH (hopMUpO-

BAaTb YMCHUS BLIABIIATH

Pemenue 3agaun
9,39,40 (1 6.5.)




XapaKTEepPHBIC TPU3HAKU U
B3aMMOCBSI3b U3YUCHHBIX
OHATUU

[1P604

CrocoOHOCTh U yMEHUE
MCII0JIH30BaTh
HaUMEHOBAHUS XUMUYECKUX
COEAMHEHHI
MEXyHApOAHOIO COK03a
[UPAC, nonreepxaaTh
XapaKTEpPHbIE XUMUYECKUE
CBOICTBA BEILIECTB
COOTBETCTBYIO IIUMH
PKCIIEPUMEHTaMH 1
3anuCsIMU YpaBHEHUHN
peakuuii

I1P606

CrocoOHOCTh U BIIaJIeHUE
OCHOBHBIMH METOJIAMHU
HAyYHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKHX
sIBJICHUH (HaOt01eHue,
M3MEpEHUE, SKCIIEPUMEHT,
MOJICIIMPOBAHNE)

I1P609

CnocoGHocTh hopmupo-
BaTh YMCHHE aHAJN3U-
POBaTh XUMHUYECKYIO
HG}OopMaINIo

Tema 3.3
[IpakTHueckoe
3apsatue Ne 8

JIPO3

CIIOCOOHOCTh UCIIOIB30BATh
TOCTH>KEHHS] COBPEMEHHOU
XUMHYECKON HAYKU U
XUMHAYECKHX TEXHOJIOTHI
TUTSL TOBBIIICHUS
COOCTBEHHOTO
MHTEIJUIEKTYaJIbHOT O
pa3BUTHS B BHIOpAHHOM
npodeccroHanbHOM
NesITeTbHOCTH

JIPO7

CnocoOHOCTh M
COBEPIICHCTBOBAHUE
SI3LIKOBOM M YMTATEILCKOM
KYyJbTYpbI KaK CPeACTBA
B3aUMOJICVCTBUS MEXKITY
JTFObMHU U TIO3HAHUS MUPa

[IpakTnueckas
pabota Ne8
(n.5.4)

MPO1

CriocoOHOCTh U yMEHUE
CaMOCTOSITENTLHO
(dbopMynupoBath 1
AKTyaJIM3HpOBAThH
po0JieMy, pacCMaTpUBaTh
€€ BCECTOPOHHE,
OTpeAeATh LU
NesITeIbHOCTH, 337aBaTh

MapaMeTpsl U KPUTEPUU UX

Pemmenue 3agaun
41,42 (1 6.5)




ITOCTHKEHMS, BHOCUTH
KOPPEKTUBEI B

eI TeILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YIIBTATOB
L1€JISIM, OLICHUBATh PUCKHU
MOCJICICTBUM JECATCIHHOCTH

MPO3

CIIOCOOHOCTBH M TOTOBHOCTD
K CaMOCTOATCIIBHOMY
MOMCKY METOA0B PCHICHUA
MMPAKTUYCCKHUX 3aJa4y,
MIPUMCHCHUIO PA3JIMYHBIX
MCTOJ0B ITIO3HAHUA

I1P605

CriocoOHOCTh U yMEHUE
yCTaHaBJIMBATh
[IPUHA/JIEKHOCTD
3y4eHHBIX
HEOpPraHUYECKUX U
OpPraHUYECKUX BELIECTB K
OIIpeIeIEHHBIM KJIaccaM U
rpyInaM coeNHEHUM
XapaKTepU30BaTh UX COCTaB
1 BayKHEHIIne CBOMCTBA;
OIpEAEIATh BUIbI
XUMHYECKHX CBS3EH
(KoBaJIeHTHAas!, HIOHHAS,
MeTaJlsIn4ecKasi,
BOZIOPO/IHAS)), TUIIBI
KPUCTAININYECKUX PEIIETOK
BEILIECTB;
KJ1accu(UIIUpPOBaTh
XUMHUYECKHE PeaKuu

I1P608

CriocoOHOCTh U yMEHUE
[IAHUPOBATh U BBINOJIHATH
XUMHAYECKHI SKCIIEPUMEHT
(nmpeBparieHus
OpPTaHUYECKUX BEUIECTB TPH
HarpeBaHUH, OJIyuYeHHe
DTHJICHA U U3yYCHHE eTO
CBOWCTB, KAUECTBEHHBIE
[pEaKIiy Ha aJTbICTHIBL,
KpaxMall, YKCYCHYIO
KHCJIOTY; JI€HATYypanus
OEIKOB NP HarpeBaHHH,
[BETHBIC PEAKIIMH OCITKOB;
[IPOBOJIUTH PEAKINH
MOHHOI'0 OOMEHa,
OTIPENeNIATh CPeay BOAHBIX
[pacTBOPOB, KAUYECTBEHHBIC
peakiuu Ha cynabgaT-,
KapOOHAT- U XJIOPHUJI-
QHHOHBI, HA KATHOH

AMMOHM, pCIIaThb




PKCIIEPUMEHTANIbHBIE
3a/1a4M 110 TEMaM
«MeTtamib» U «
Hemeramib») B
COOTBETCTBUHU C MPaBUIAMHU
TEXHUKH 0€30I1aCHOCTH IpU
oOpallleHuH , BEIECTBAMH U
1abopaTOpHBIM
000pyI0BaHUEM;
[IpE/ICTaBIATh PE3YJIbTaThI
XUMHYECKOIO
DKCIIEpUMEHTa B (hopme
3aIIMCU YPaBHEHUM
COOTBETCTBYIOIIUX PEaKIUN
1 (OpMYJINPOBATH BBIBOJIbI
Ha OCHOBE 3TUX
pe3yJIbTaToB

I1P609

CriocoOHOCTh U YMEHUE
QHAJTN3UPOBATH
XMMHYECKYI0 HH(OopManuio,
MOTy4aeMyI0 U3 Pa3HbIX
MCTOYHHKOB (CPEICTB
MaccoBOM WH(pOpMAIHH,
ceTb VIHTEpHET U apyrue)

Pasznen 4. CTpoeHne U CBOKWCTBA OPraHMYECKUX BEIIECTB

Tema 4.1
[IpakTHueckoe
3ansTue Ne 9

JIPO1

Cr1ocoOHOCTh
chopMUPOBATH YYBCTBO
FOp}IOCTI/I nu yBa)KCHI/ISI K
VMCTOPUU U TIOCTHKEHUSIM
OTCUYCCTBCHHOM
XUMHYECKON HaYKH;
XUMHUYCCKNU FpaMOTHOG
[MOBEICHUE B
po¢ecCuoHaAIbHON
NEesSTeNIbHOCTH U B OBITY IIPU
oOparieHuu ¢
XAMHYECKHMH BEIECTBAMH,
MaTepHaJaMH |
[poliieccaMu

JIPO3

CrocoOHOCTh MCIIOJIB30BaTh
TOCTHUKEHHSI COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHYECKUX TEXHOIOTHUH
U1 IOBBIIICHUS
COOCTBEHHOTO
WHTEJUIEKTYaTbHOTO
pa3BUTHS B BHIOpaHHOU
npodeccroHanbHOM
1eATeIbHOCTH

JIPO7

CroocoOHOCTB U

COBCPUICHCTBOBAHUC

[IpakTnueckas
pabota Ne9
(n.5.4)

Pemenue 3amaun
27,43,44 (1 6.5.)




SI3BIKOBOM M YNTATEIIHCKOM
KYJIbTYpbI KaK Cpe/ICTBA
B3aUMOCHCTBHUS MEKITY
JIFOIbMU U ITO3HAHUA MI/Ipa

MPO3

CIIOCOOHOCTBH M TOTOBHOCTD
K CaMOCTOATCIIBHOMY
MOMCKY METOA0B PCHICHUA
MMPAKTUYCCKHUX 3aJ1ay,
MIPUMCHCHUIO PA3JIMYHBIX
MCTOJ0B ITIO3HAHUA

MPO06

CriocoOHOCTh BIaJETh
Hay4YHBIM TUIIOM
MBILLIJICHY S, BIAJETh
Hay4HOW TEPMUHOJIOTHEH,

MPI11

CriocoOHOCTH BHIOMpATh
TEMAaTUKy U METObI
COBMECTHBIX JICUCTBHH C
y4ETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH KaXKgoT0
JJIeHA KOJIJICKTHBA,
[MPUHUMATD 1IN
COBMECTHOM JIESITEILHOCTH,
OpraHU30BBIBATH U
KOOPAMHUPOBATH JIEHCTBUS
Mo €€ JOCTHKECHUIO:
COCTABIIATH IJIaH JICHCTBUIA,
pacnpenenaTb poju ¢
y4E€TOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOU
paboThl

MP13

CnocoOHOCTh
CaMOCTOSITEIIBHO
OCYIIIECTBISTh
MO3HABATETHHYIO
eATEIbHOCTD, BBISIBIIATH
MpoOJIeMbI, CTAaBUTh U
(bopMynHMpoOBaTh
COOCTBEHHLIE 3aa4H B
00pa3oBaTenbHOI
EeATENbHOCTH U
PKU3HCHHBIX CUTYaIUsX,
CaMOCTOSITEJIBHO
COCTABJISATH TUIAH PEIICHUS
MPOOJIEMBI C YYETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOXKHOCTEH U
MpPEIOYTEHHI

MP14

CrocoOHOCTE

hopMUpOBaHHS 1




MPOSIBJIICHUS] IIUPOKOH
SPYIULIMU B PA3HBIX
00J1aCTIX 3HAHUH,
[MOCTOSIHHO TOBBIIIATh CBOM
00pa3oBaTeNbHbII U
KYJIbTYPHBIN YPOBEHb

I1P602

CriocoOHOCTD U BiaJIeHUE
CUCTEMOU XUMUYECKUX
3HaAHUU, KOTOpasl BKJIKOYAET
OCHOBOIIOJIararolme
[MOHSATHUSA: YTJIEPOIHBII
ckener, QyHKIMOHATbHAS
rpyIIa, pajuKa,
M30MEPUsL, TOMOJIOTUYECKUI
s, TOMOJIOTH,
YTII€BOJOPOABI, KUCIOPO/I-
1 a30TCOAEpIKaALINE
coeIUHEHHS, OMOIOTrHUECKHU
AQKTUBHBIC
BelecTBa(yrJIeBOIbI, JKUPHI,
0CIIK1 ), MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BE€HO U JIp.
BBICOKOMOJIEKYJIIPHBIE
COCTMHEHUS; TEOPUU U
3aKOHBI(TEOPHS
XUMHUYECKOTO CTPOCHHUSI
OpraHUYECKUX BEIIECTB A,
M, bytneposa, Teopus
PIEKTPOJIUTUYECKON

U CCOITHAITNH,
rnepuoanueckui 3akoH .M.
MeHpeneeB u JIp.)

I1P603

CriocoOHOCTh U yMEHUE
BBISIBJIATh XapPAKTEPHbIE
IMIPHU3HAKHU 1 B3aNMOCBA3b
M3Y4EHHBIX MTOHITUH,
MPHUMCHATH
COOTBETCTBYIOIIME TOHATHUS
[IpY OIIMCAHUU CTPOCHHUS U
CBOWCTB HEOPTraHUYECKUX U
OPraHNYC€CKUX BEIICCTB U
VX MIPEBpAILEHHI; BBISBISAT
B3aMOCBS3b XUMHWYECKUX
3HAHUI C TOHATUSAMH U
[IPEICTABICHUAMU APYTUX
CCTCCTBCHHOHAYYHbIX
peAMETOB

I1P604

CrnocoOHOCTh U YMEHUE
MCIIOJIb30BaTh
HAaUMEHOBAHMSI XUMHUYECKHUX
COEAMHEHHI

MEXTYHApOIHOTO COI03a




TEOPETUUECKON 1
[PUKIIQTHON XUMHUHU U
TPUBUAJILHBIC HA3BaHUS
BaXHEUIITMX OPTaHUYECKUX
1 HEOPTAaHUYECKUX
BEIIIECTB; COCTABIISATH
(hopMyIIbI, ypaBHEHUS
XUMAYCCKUX PEaKITHid,
0OBSACHATH UX CMBICII,

I1P611

CrHoCOOHOCTD ¥ yMEHHUE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX
METO/IaX TIO3HAHHS BEIIECTB
U XMMHUUYCCKUX SBICHU AJIsI
00yJaronmxcs ¢
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI

I1P612

CrocoOHOCTh U YMCHHE
MCIIOJIb30BaTh PEIbe(HO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
TS 3aITUCH XUMHYECKIX
(hOpMYyII IJIS CIETIBIX U
CI1a0OBHIAIIUX
00yJaronmxcst

Tema 4.2
[IpakTHueckoe
3anstue Ne 10-12

JIP02

CnocoOHOCTh M TOTOBHOCTh
K ITPOJIOJDKEHHTO
00pa3oBaHMs U MOBBIIICHUS
KBaJIM(DUKAIIY B
n30paHHON
MpogecCuoHaAIbHON
NesATeIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
[POITU XUMUYECKUX
KOMIIETEHITIHN B 3 TOM

JIPO4

CrocoOHOCTh U TOTOBHOCTh
K 00pa3oBaHUIO U
caMo00pazoBaHUIO Ha
MPOTSKEHUH BCEH JKU3HU

[IpakTHueckue
paboter Nel0-12

JIPOS

CriocoOHOCTD K
chopMUPOBAHHOM
PKOJIOTHYECKOH KYIbTYPHI,
MTOHMMAHHUE BIUSHUS
COLMAJIEHO-9KOHOMHYECKUX
MPOIIECCOB HA COCTOSTHUE
[IPUPOJHON U COLIMATIbHOM
Cpelbl, 0CO3HAaHUE
r7100aIbHOTO XapakTepa
PKOJIOTHUYECKUX TTPOOIeM

(n.5.4)

MPO02

CrocoOHOCTh BIAJIETh

HaBBIKAMH y4eOHO-

Pemenne 3agaum 1
(m.6.5)

Pemenue 3amaun
1,7,8,13-19,23, 47,
48(1 6.5.)




HCCIIEIOBATEILCKON 1
[IPOEKTHOM eI TEIbHOCTH,
HaBbIKAMU PA3PEILICHUS
pooem

MPO3

C1r1ocOOHOCTh ¥ TOTOBHOCTE
K CaMOCTOATCIIBHOMY
MOMCKY METOA0B PCHICHUA
MMPAKTUYCCKHUX 3aJ1ay,
MIPUMCHCHUIO PA3JIMYHBIX
MCTOJ0B ITIO3HAHUA

MPO7

CrocoOHOCTb BBIABUTATH
HOBBIC UJIEH, IPEJIaraTh
OpPUTMHAIBHBIE TOAXOIbI U
[peLeHus

MP13

CrocoOHOCTh
CaMOCTOSITEITLHO
OCYIIIECTBISTh
[M03HABATEIIHHYIO
NesITeNIbHOCTD, BBISIBIISITh
[POOJIEMBI, CTABUTH U
(dhopMynupoBaTh
cOOCTBEHHBIC 3a/1a4U B
00pa3oBaTeNbHOI

e TSIILHOCTH U
PKU3HEHHBIX CUTYAIIHIX,
CaMOCTOSITEITLHO
COCTaBJIATH MJIaH PEUICHUS
pOOJIEMBI C Y4ETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOXHOCTEN U
[PEAIOYTEHUN

MP15

CriocoOHOCTh U yMEHUE
NlaBaTh OLIEHKY HOBBIM
CUTyallusIM, BHOCUTH
KOPPEKTHBBI B
JCATCIIBHOCTD, OLICHUBATDH
COOTBETCTBHE PE3YIHTATOB
[EeIsIM

I1P601

CriocoObHOCTD
chopMupoBaTh
[IPEICTABICHHS:O
XAMHYECKON
COCTAaBJIIOLIEHN
€CTECTBEHHOHAY4YHOU
KapTUHbBI MUPa, POJIU
XMMHUH B TIO3HAHWUU SIBICHUH
pUPOJBI, B OPMUPOBAHUH
MBIIIJICHUS U KyJIbTYPBI
ITMYHOCTH, €

(hyHKIIMOHATTLHOM




rPaMOTHOCTH,
HEO0OXO0IUMOM ISl pEIICHHS
[PAKTUYCCKUX 3a/1a4 U
DKOJIOTHYECKH
000CHOBAHHOI'O OTHOILICHHS
K CBOEMY 3JI0POBBIO H
[PUPOIHON Cpee

I1P606

CrocoOHOCTH K BJIaJICHHUIO
OCHOBHBIMHM METOIaMU
HAyYHOTO ITO3HAHHS
BEIIECTB U XUMHUYECKHUX
sIBJICHUH (HaOJt01eHue,
M3MEpEHUE, SKCIICPUMEHT,
MOJICJTUPOBAHKC)

I1P608

CriocoOHOCTh U yMEHHE
[JIAHUPOBATh U BHITIOJTHATH
XUMHAYECKHI SKCIIEPUMEHT
(TpeBpaleHus
OpPTaHUYECKUX BEIIECTB MIPH
HarpeBaHuu, MOJyYCHHE
OTHJICHA U U3yYCHUE eTO
CBOICTB, KAUECTBEHHbBIC
[peaKIiy Ha aJIbICTHIBL,
KpaxMal, YKCYCHYIO
KHCJIOTY; JI€HATypanus
OEIKOB NP HarpeBaHHH,
[BETHBIC PEAKIIUH OCIIKOB;
[IPOBOJIUTH PEAKINH
MOHHOTO OOMeEHa,
OIIpEeNIeNIATh CPeay BOAHBIX
[pPacTBOPOB, KAUYECTBEHHBIE
peakiuu Ha cynbgar-,
KapOOHAaT- U XJIOPHI-
QHMOHBI, HA KATHOH
AQMMOHWSI; peIaTh
HKCIIEpUMEHTAIbHbIE
3329y 10 TeMaM
«MeTamms» 1 «
HemeTtanmsi») B
COOTBETCTBUH C PAaBUIAMU
TEXHUKH 0€30MacCHOCTH MpHU
0OpallleHnH , BEIIECTBAMH U
mabopaTopHBIM
000pyIOBaHUEM;
MPECTABISATH PE3YIbTATHI
XUMHAYECKOTO
DKCTIEpUMEHTa B hopMe
3aIlMCU YPaBHEHUMU
COOTBETCTBYIOLIUX PEAKIUI
1 GOPMYITHPOBATH BHIBOBI
Ha OCHOBE 3TUX

€3yJIbTaTOB




I1P609

CriocoOHOCTh M YMEHHE
QHAJIM3UPOBATh
XUMHYECKYI0 HH(OPMAIIUIO,
[10JIy4aeMyI0 U3 pa3HbIX
ICTOYHUKOB (CpECTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U npyrue)

I1P610

CrocoOHOCTh U yMEHUE
COOIOAATh MpaBUIa
PKOJIOTUYECKU
[1e11eco00pa3Horo
[MOBECHUS B OBITY U
TPYJIOBOH ESITEIIbHOCTH B
LIETISIX COXPAHEHUsI CBOETO
30POBBS U OKPYXKAIOIIEH
Cpelibl; yUUTHIBATh
OIACHOCTh BO3/JICHCTBUS HA
PKUBBIC OpraHU3Mbl
OITPENICIIEHHBIX BELIECTB,
[MOHMMasl CMBICII ITOKa3aTens
[peIeIbHON TONYCTUMON
KOHIICHTPALIUK

I1P611

CriocoOHOCTb U YMEHUE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JJOCTYITHBIX
METO/ax MTO3HAHUS BEUIECTB
1 XUMUYECKUX SBJICHUN IS
00yJaronuxcs ¢
OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI

I1PG12

CriocoOHOCTh U YMEHHE
MCII0JIb30BaTh PeIbe(HO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
IS 3aITUCH XMMUYECKUX
dbopMyT 1T CIAENBIX U
CIIa0OBHISAIIUX
00yJaroImxcst

Tema 4.3
[IpakTHueckoe
3apsatue Ne 13

JIPO1

CrocoOHOCTh
c(hopMHUPOBATH YYBCTBO
TOPJIOCTH M YBOKEHHUSI K
HMCTOPHUH U TIOCTHKEHUAM
OTEYECTBEHHOMN
XUMHUYECKON HAyKU;
XUMHAYECKH IPaMOTHOE
MMOBEJICHHE B
npodeccrnoHanbHOM
NEeSITeIbHOCTH U B OBITY TIPH
oOparieHuu ¢
XUMAYECKIMHU BEIIECTBAMH,
MaTepUallaMH U

[poreccaMu

[IpakTrueckas
pabota Nel3
(n.5.4)

Pemenue 3amaun
45,46 (6.5.)




JIP02

Cr1ocOOHOCTh ¥ TOTOBHOCTE
K MIPOJIOJKEHHTIO
00pa3oBaHMs U MOBBIIICHUS
KBaTM(DUKAITIY B
M30paHHOMN
npodeccrnoHaIbHOM
eITEeIbHOCTH U
00BEKTUBHOE OCO3HAHUE
POJIM XUMHUYECKHUX
KOMIICTEHITUM B 3TOM

JIPO3

C1ocoOHOCTh
HCII0JIB30BATh JOCTHIKCHUS
COBPEMEHHON XMMHUUYECKOM
HAyKU ¥ XUMUYIECKUX
TEXHOJIOTUN I
MIOBLIIIEHNUS COOCTBEHHOTO
WHTEJUIEKTYaIbHOTO
pa3BUTHS B BEIOPaHHOI
podecCuOHAIBHON
eATeIbHOCTH

MPO1

CriocoOHOCTh U yMEHUE
CaMOCTOSITENTEHO
(bopMyIHpOBaTh U
AKTyalTu3UpPOBATh
po0JieMy, pacCMaTpUBaTh
€€ BCECTOPOHHE,
ONpeAeIATh NN

e TeNIbHOCTH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUHU UX
TOCTHXKEHUS, BHOCUTh
KOPPEKTHBHI B
NesITeNbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIbTaTOB
[[eJ15IM, OIICHUBATh PUCKU
MOCJIEACTBUM NEITEILHOCTHU

MPO3

CrocoOHOCTh K
CaMOCTOSITEIIEHOMY TTOMCKY
METOJIOB PEIICHHUS
MPAKTUICCKUX 33J1aY,
[IPUMEHEHHIO Pa3TUYHBIX
CrIocO0OB pPacTio3HABAHMS
OpPraHMYECKUX BEIIESCTB Ha
[IpUMeEpe aJIbJICTHJIOB,
CIIUPTOB, YTTIEBOJOB,
YKCYCHOM KHCIIOTBI, OeJKa 1
T.I1.) C UCIIOJIb30BAHUEM HX
(hU3UKO-XUMHUYECKUX
CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX PEAKIUN.

MP04

CrocoOHOCTE OBJIAZIETH
BUIaMU JCATCIIbHOCTH 110

MMOJIYUYCHHIO HOBOI'O 3HAHUA,




€ro MHTEPIpETALHH,
[peoOpa30BaHUIO U
[IPUMEHEHHIO B PA3JIMYHbIX
y4eOHBIX CUTYaIUsIX, B TOM
4KClIe TIPU CO3JaHUU
Y4eOHBIX U COIIMAIbHBIX
[IPOEKTOB

MPO5

CriocoOHOCTh U yMEHHUE
[IEPCHOCUTH 3HAHUS B
MM03HABATEIBHYIO U
[PAKTUYECKYIO 00JIaCTH
PKU3HEICSITCIIBHOCTH
MHTEIPUPOBATH 3HAHUS U3
[Pa3HBIX MIPEIMETHBIX
oOJacreit

MPO7

CrocoOHOCTh BBIABUTATH
HOBBIC UJIEH, IIPE/ITIaraTh
OpPUTMHAIBHBIE TOAXOIbI U
[peLeHus

MPO08

CriocoOHOCTb OBNIAJIETh
HABBIKAMU TIOJTYYCHUS
nH(pOpMAaInU 13
MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEITHHO
OCYIIIECTBISTH TIOUCK,
QHAJIN3, CHCTEMATH3AIUI0 U
MHTEPIPETAIIIO
MH()OPMAIIAN PA3TAIHBIX
BUI0B U (popm
[IPEICTABICHUS

MP13

CnocoOHOCTh
CaMOCTOSITEIIBHO
OCYIIECTBISTh
[M03HABATEIHHYIO
eATEIbHOCTD, BBISIBIIATH
poOJIeMbl, CTaBUTh U
(bopMynHMpoOBaTh
COOCTBEHHLIE 3aa4H B
00pa3oBaTenbHOI
EeATENbHOCTH U
PKU3HCHHBIX CUTYaIUsX,
CaMOCTOSITEJIBHO
COCTABJISATH TUIAH PEIICHUS
MPOOJIEMBI C Y4ETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOXKHOCTEH U
MpPEIOYTEHHI

MP14

CriocoOHOCTB
(dbopMHUpOBaHUS U

MPOSIBJICHUS] ITUPOKON




DPYAUIMH B Pa3HBIX
00/1aCTIX 3HAHUH,
[TOCTOSIHHO ITOBBIIIIATh CBOM
00paszoBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb

I1P601

CnocoOHOCTH
copmMHupOBaThH
[Ipe/ICTAaBICHHUS:0
XAMHYECKON
COCTaBJIAIOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POIU
XUMUH B [IO3HAHUU SIBJICHHIA
[PUPOBI, B POPMUPOBAHUU
MBIIJICHUS ¥ KYJIbTYPBI
IIMYHOCTH, €€
(byHKIMOHATHLHON
rPaMOTHOCTH,
HEOOXOMMOM ISl PEeLICHUS
[MPaKTUYECKHX 33724 U
PKOJIOTUYECKU
000CHOBAHHOTO OTHOILICHUS
K CBOEMY 3JI0POBBIO U
[PUPOIHON Cpene

I1P607

CnocoOHOCTh
chopMupoBaTh
[pe/ICTaBICHHUS: O
XUMHYECKON
COCTaBJISAIOIICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPa, POJIU
XUMHH B ITO3HAHUHN SIBJICHUN
MPUPOBI, B JOPMUPOBAHUU
MBIIIJICHUS B KYJTbTYPBI
ITMYHOCTH, €€

(b yHKIIMOHATILHOM
TPaMOTHOCTH,
HE00XO0IMMOM [T perIeHUs
MMPAKTUYECKUX 337249 U
DKOJIOTHYECKH
000CHOBAHHOT'O OTHOILICHHS
K CBOEMY 3JIOPOBBIO H
[PUPOIHON Cpee

[1P609

CriocoOHOCTh U YMEHHE
QHAJTN3UPOBATH
XUMHYECKYI0 HH(OPMAIIUIO,
[MOJIy4aeMyI0 U3 Pa3HbIX
MICTOYHUKOB (CPENICTB
MaccoBOH nH(pOpMaIuy,
ceTb MIHTEpHET U Opyrue)

I1P611

CrnocoOHOCTh U YMEHHUE

[IPUMEHSTH 3HAHUS 00




OCHOBHBIX JIOCTYITHBIX
MCTOAaX IIO3HAHUS BCIICCTB
1 XUMUYECKUX SBICHHUM JIJIsI
00yJaromuxcs ¢
OrpaHUYCHHBIMH
BO3MOXHOCTSAMHU 3JOPOBbs

I1P612

CriocoOHOCTh U YMCHHE
MCIIOJIb30BaTh PEIbe(HO
TOUYCUHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
TUTS 3aITUCH XUMHYECKIX
(hopMyII IJIs CIETBIX U
CIIa0OBUIAIIIAX
00yJaronmxcst

Paznen. 5. Kunernueckue n TCPMOAUHAMHUYCCKHUEC 3aKOHOMCPHOCTH ITPOTCKAHUA XUMHYCCKUX

peakuuii

Tema 5.1
[IpakTHueckoe
samsitie Ne 14

JIP02

C110cOOHOCTH ¥ TOTOBHOCTE
K ITPOJIOJKEHHTIO
00pa3oBaHMs U TOBBIIICHUS
KBaTH(DUKAITIY B
M30paHHOMN
podeccnoHaTbHOM
eITEeIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
[POITU XUMUYECKUX
KOMIIETEHITUM B 3TOM

JIPO3

CIIOCOOHOCTh UCIIOIB30BATh
TOCTH>KEHHS] COBPEMEHHOU
XUMHYECKON HAYKU U
XUMHAYECKHX TEXHOJIOTHI
TUTSL TOBBIIICHUS
COOCTBEHHOTO
MHTEIJUIEKTYaJIbHOT O
pa3BUTHS B BHIOpAHHOM
npodeccroHanbHOM
NesITeTbHOCTH

JIPO8

CriocoOHOCTh OCO3HAHUS
LICHHOCTU Hay4YHOU
NesITeIbHOCTH, TOTOBHOCTD
OCYILECTBIIATH IPOEKTHYIO
1 MCCIIEA0BATENIbCKYIO
NeSTENbHOCTD
VHIMBUAYAIBHO U B TPYIIE

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOSTEIILHO
(bopMynHpOBaTh U
AKTYaJTU3UPOBATH
po0yieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
OIPEACTSTh 1EeIIH

TesITeIbHOCTH, 3a/1aBaTh

[IpakTrueckas
pabota Nol4
(n.5.4)

Pemenue 3agaun
10-12, 49,50
(m6.5.)




apaMeTphl U KPUTEPUU UX
IIOCTHKEHMS, BHOCUTH
KOPPEKTUBEI B

eI TeILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YIIHTATOB
[1€JISIM, OLICHUBATh PUCKHU
MOCJICICTBUM JEeATCIHHOCTH

MPO02

CrocoOHOCTD OBIAJIETh
HaBBIKAMU y4eOHO-
MCCIIEA0BAaTENIbCKON 1
[IPOEKTHOM eI TEIBbHOCTH,
HaBbIKAMU PA3PEILICHUS
pooeM

MPO3

CII0OCOOHOCTBH M TOTOBHOCTD
K CaMOCTOATCIIbHOMY
TIONCKY METOA0B PCHICHUA
MMPAKTUYCCKHUX 3aJa4y,
IIPUMCHCHHUIO PA3JIMYHBIX
METOJ0B ITIO3HAHUA

MPO06

CriocoOHOCTh BIaJETh
Hay4YHBIM TUIIOM
MBILLIJICHY S, BJIAJCTh
Hay4HOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU ITIOHATUAMH U
METOAaMHU

MPO7

CrocoOHOCTh BBIABUTATH
HOBBIE UJIEH, IPE/IJIaraTh
OpUTMHAIBHBIE TOAXOIBI U
[peleHus

MP11

CriocoOHOCTH BHIOMpATh
TEMAaTUKy U METObI
COBMECTHBIX JIEUCTBHI C
y4ETOM OOIIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KgOTO
UJIeHA KOJIJIEKTHBA,
MMPUHUMATD LIETTH
COBMECTHOI JEITEIbHOCTH,
OpraHU30BBIBATH U
KOOPAMHUPOBATH JIEUCTBUS
110 €€ TOCTUIKECHUIO:
COCTAaBIIATH IJIaH JICHCTBUIA,
pacnpenenaTb poju ¢
y4E€TOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOU
paboThl

MP15

CrnocoOHOCTh U YMEHHE
1aBaTh OLIEHKY HOBBIM
CUTYyalHsiM, BHOCUTb
KOPPEKTUBBI B

JCATCIIBHOCTD, OLICHUBATDH




COOTBETCTBHUE PE3YJIbTaTOB
LETISIM

I1P608

CriocoOHOCTh U yMEHHUE
[JIAHUPOBATh U BHITIOJIHATH
XUMHYECKUN KCIIEPUMEHT
(TpeBpateHus
OpPraHUYECKUX BEIIECTB MPH
HarpeBaHuu, MOJyYCHHE
HTHJICHA U U3yYCHUE eTO
CBOICTB, KAUeCTBEHHbBIE
peaKIuy Ha albICTUIbI,
Kpaxmall, YKCYCHYIO
KHCJIOTY; I€HATypanus
OENKOB MPH HarPEBaHUH,
[IBETHBIC PEAKIIUU OCIIKOB;

I1P609

CriocoOHOCTh U yMEHUE
QHAJIM3UPOBATh
XUMHYECKYI0 HH()OPMAIIHIO,
[0JTy4aeMyI0 U3 pa3HbIX
ICTOYHUKOB (CpE/CTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U npyrue)

Paznen 6. PactBop

Tema 6.2
[IpakTHueckoe
3anarue Ne 15

JIPO3

CriocoOHOCTb UCTOIBb30BATh
TOCTH>)KEHHS] COBPEMEHHOU
XUMHYECKON HAYKH U
XUMHYECKUX TEXHOJIOTUI
U151 TIOBBIILICHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOM
podeccnoHanbHOM
NesITeIbHOCTH

JIPO4

CnocoOHOCTh
WICTIOTh30BaTh JTOCTHKCHHS
COBPEMEHHON XUMUUYECKOMN
HayKd 1 XUMHAYECKHUX
TEXHOJOTUH IJI
MOBBIIIICHUST COOCTBEHHOTO
MHTEIJIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccrnoHanbHOM

e TeTbHOCTH

JIPO8

CriocoOHOCTh OCO3HAHUS
LICHHOCTU HAay4YHOU

e TEIIBHOCTH, TOTOBHOCTD
OCYILIECTBIISATH IPOEKTHYIO
U MCCIIEJOBATEIIBCKYIO

e TENbHOCTD
VHIMBUAYAJIBHO U B IPYIIIE

MPO02

CrocoOHOCTh BIAJIETh

[IpakTrueckas
pabota Nel5
(n.5.4)

Pemrenue 3agauu




HaBBIKAMU y4eOHO-
MCCIIEA0BATENIbCKON 1
[IPOEKTHOU eI TEIBbHOCTH,
HaBbIKAMU PA3PEILICHUS
pooem

MPO7

CrocoOHOCTb BBIABUTATH
HOBBIC UJIEH, IIPE/JIaraTh
OpUTMHAJIbHBIE TOAXOIbI U
peLeHus

I1P607

CrocoOHOCTh U yMEHUE
[IPOBOJUTH PaCUETHI 110
XUMHYECKUM (hopmyrnam u
YPaBHEHUSM XUMHYECKUX
peaKkuuii ¢ UCIOIb30BaHHEM
(U3HYECKUX BEIIMYMH,
XapaKTePU3YIOIIHNX
BEIIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bEéMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJTUYECTBA
BEIIECTBA; MCIIOJIF30BATh
CUCTEMHBIE XUMUYECKUE
SHAHUS JUTS IPUHSATHS
pelIeHn B KOHKPETHBIX
PKU3HEHHBIX CHTYAIHsIX,
CBSI3aHHBIX C BEIIECTBAMHU U
WX IPUMEHCHHEM

I1P609

CriocoOHOCTb U YMEHHE
QHAJTM3UPOBAThH
XMMHYECKYI0 HH(OpMaIuIo,
MOTy4aeMyI0 U3 Pa3HBIX
MCTOYHHKOB (CPEaCTB
MaccoBOW MH(popMaluy,
cets MIHTEpHET U qpyrue)

[1P610

CriocoOHOCTh U YMEHHE
coOJTr0/1aTh MpaBUiIa
DKOJIOTHYCCKHU
[eecoo0pa3Horo
MOBEICHUS B OBITY U
TPYAOBOU JIEATETLHOCTH B
LIETISIX COXPAHEHUsI CBOETO
310POBBS U OKPYXKAKOIIEH
Cpelibl; YUUTHIBATh
OITAaCHOCTH BO3JICHCTBHS Ha
JKHNBBIC OpFaHI/ISMBI
OITPEJICIIEHHBIX BENIECTB,
IIOHHUMAasI CMBICJI ITOKA3aTCJIA
MpeeTbHON TIOMYCTUMOM
KOHI_IeHTpaI_[I/II/I

I1P611

CrnocoOHOCTh U YMEHHUE




[IPUMEHSTH 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METO/IaX IO3HAHHS BEILIECTB
U XUMHUUYECKUX SBICHUH 1S
00yJaromuxcs ¢
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI

Paznen 7. Xumus B ObITY ¥ IPOU3BO

I[CTBCHHOfI JCATCIIBHOCTH YCJIIOBCKA

Tema 7.1 JIPO1
[IpakTHyeckue
3ansTus Ne 16-17

CnocoOHOCTh U
c(hOpMHUPOBAHHOCTH
IYBCTBA FOPJOCTH U
YBa)KCHHS K HICTOPUH U
TTOCTHOKEHUSIM
OTEYECTBEHHOMN
XUMHAYECKON HAYKH;
XUMHAYECKH IPaMOTHOE
[MOBEJICHHE B
rpodeccrnoHaIbHOM
NEeSITeJIbHOCTH U B OBITY MU
oOparieHuu ¢
XUMAYECKHMHU BEIIECTBAMH,
MaTepralaMH U
poreccaMmu

JIPO2

C11ocOOHOCTh ¥ TOTOBHOCTh
K ITPOIODKEHHEO
00pa3oBaHMs U MOBBIIIECHUS
KBaTU(pUKAITIH B
n30paHHOMN
npodeccroHanbHOM
eATETLHOCTH 1
00BEKTHBHOE OCO3HAHHE
PO XUMHUYECKUX
KOMIIETEHIIHI B 3TOM

JIP0O4

CriocoOHOCTh U TOTOBHOCTH
1 CIOCOOHOCTH K
00pa3oBaHMIO U
caMo00pazoBaHUIO Ha
MPOTS)KEHUU BCEU KU3HU

MPO03

C110cOOHOCTEH ¥ TOTOBHOCTE
K CaMOCTOSITCJ'II)HOMy
[MOMCKY METOJIOB PEIICHHUS
HpaKTI/I‘-IeCKI/IX 3aaad,
[IPUMEHEHHIO Pa3JInYHBIX
METOJIOB ITI03HAHUS

MP04

CnocoOHOCTh BIAACTh
BHIAMU JIE€ITEILHOCTH 110
HOHy‘IeHI/IIO HOBOI'O 3HAaHUA,
€ro MHTEPITPETAIIH,
peoOpa30BaHUIO U
[IPUMEHCHHIO B Pa3IMYHBIX

[IpakTrueckas
pabota Nel6-17
(m.5.4)




y4eOHBIX CUTYalUsIX, B TOM
4KClIe TIPU CO3JaHUU
Y4eOHBIX U COIIMAIbHBIX
[IPOEKTOB

MPO5

CrHOCOOHOCTb M yMEHUE
MCPCHOCUTL 3HAHUA B
[03HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH
KU3HEICITeIIbHOCTH;
HMHTCTPHUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX
oOmacreit

MPO08

CriocoOHOCTb BIIAAETh
HABBIKAMU TIOJTYYCHUS
nH(pOpMAaInU 13
MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEITLHO
OCYIIECTBIISATH MOUCK,
QHaJIN3, CUCTEMATU3AIUIO 1
WHTEPIPETAIHIO
MH()OPMALIUN PA3ITAIHBIX
BHJIOB U (hopM
[IPEICTABICHUS

MP09

C11ocOOHOCTH BIIAACTh
[Pa3TMYHBIMH CTIOCO0AMU
0OIIEHNS U
B3aHMMOJIEHCTBH,
AQpPTryMEHTHPOBAHHO BECTH
TaIoT, yMETh CMSTYaTh
KOH(ITMKTHBIC CUTYaINH,
pa3BEPHYTO U TIOTUIHO
M3JIaraTh CBOIO TOUYKY
3pEHUsl C UCTIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB

MP16

Cr1ocoOHOCTh ITOHUMATh
CBOE YMOLIMOHAIIBHOE
COCTOSIHHE, BUIETh
HaIpaBJICHUS Pa3BUTHUS
COOCTBEHHOI
PMOIIMOHAIBHOMN Cephl,
OBITH YBEpEHHBIM B cebe

MP17

CriocoOHOCTh TOHUMATH
SMOIIMOHAIBHOE COCTOSIHHE
PYTUX, YYUTHIBATH €0 IIPU
OCYIIIECTBICHUHT
KOMMYHHKAITUH,
CIOCOOHOCTH K COUYBCTBHIO
W COIEPSIKUBAHUIO

MP18

CIIOCOOHOCTh IPUHUMATH
ceOs1, TOHNMAas CBOU

HEAOCTAaTKHN U JOCTOMHCTBA,




[MPUHUMATh MOTHUBBI U
QpTyMEHTHI IPYTUX J0AeiH
[P aHATN3E Pe3y/IbTaTOB
NesITeNIbHOCTH, IPU3HABATh
CBOE IIPABO U NIPABO APYIUX
JTFOJIEH Ha OIIHOKH,
pa3BUBaTh CIIOCOOHOCTH
[MOHUMATh MUP C MMO3ULIUU
Pyroro 4ejoBeKa

I1P602

CHUMBOJIMUYECKUH A3BIK
XUMHUH, (aKTOIOTUYECKHE
CBEJICHUs O CBOMCTBAX,
COCTaBe, NOJTYYCHUS U
0e30MmacHoM
MCTIOJIb30BaHUH
BAOKHEUILINX
HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB B
OBITY M IPAKTHYECKON
NesITeIbHOCTH YEJIOBEKa

I1P606

CrocoOHOCTh U BiaJIeHUE
OCHOBHBIMH METOJIaMHU
HAYYHOTO TIO3HAHUS
BEIIECTB U XUMHUYICCKHIX
sBIIeHUH (HaOII0eHME,
M3MEpeHUE, SKCIIEPUMEHT,
MOIETUPOBAHNE)

I1P609

CriocoOHOCTb U YMEHHE
QHAJTM3UPOBAThH
XMMHYECKYI0 HH(OpMaIuio,
MOTy4aeMyI0 U3 Pa3HBIX
VMCTOYHHKOB (CPEICTB
MaccoBoOW MH(popMaluy,
cets MIHTEpHET U qpyrue)

[1P611

CriocoOHOCTh U yMEHUE
MPUMEHSTH 3HaHHSI 00
OCHOBHBIX JOCTYITHBIX
METO/1aX TIO3HAHHS BEIECTB
1 XUMHYECKHX SIBJICHUN JJIA
oOyJaromuxcs ¢
OIrpaHUYCHHBIMHA
BO3MO)KHOCTSIMH 37I0POBbSI

[1P612

CriocoOHOCTh U yMEHUE
MCTI0JIb30BATh pelbedHO
TOUYCUHYIO CUCTEMY
o6o3Hauenwmii JI. bpaiins
TUTST 3aITUCH XUMHUYECKIX
(hopMyII IJIs CIETBIX U
CIIA0OBUIAIIIAX

00y4JaroIuxCst




4 OnucaHue Npoueaypbl OeHUBAHUS

PesynbraTel  0OydeHHss 1O TpPEAMETy, YpOBEHb C(HOPMUPOBAHHOCTH  KOMIIETCHIIUI
OLICHUBAIOTCS 10 YETHIPEX OanbHOM IIKalle OLIEHKAMMU: COTJIMYHO», «XOPOIIO»,
«KYHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIILHOY.

Texymas arrecrauuss 1O NPEIAMETY IPOBOAUTCS C LEIbI0 CUCTEMAaTUYECKOM IPOBEPKU
I[OCTI/I)KGHI/If/'I 06yqaronmxc;1. O6’beKTaMI/I OLICHUBAHUA ABJIAIOTCA: CTCIICHb YCBOCHUA
TEOPETHYECKUX 3HAHWM, YpPOBEHb OBJIAJICHUA NPAKTUYECKHUMH YMEHUSMHU M HaBBIKAMHM I10 BCEM
BUZaM y4eOHOU paboThl, Ka4yecTBO BBIIOJHEHUS CAaMOCTOSTENLHOW pabOThI, yyeOHas NWCIUILTAHA
(aKTUBHOCTh HAa  3aHATUAX, CBOEBPEMEHHOCTb BBINIOJHEHHS Pa3lIMYHBIX BHJIOB  3a/IaHUH,
MOCEIIAEMOCTh BCEX BHUJIOB 3aHATUH MO aTTECTYEMOU NUCIUILIUHE).

[Ipy mnpoBeneHMHM NPOMEKYTOUHOM AaTTECTALlMM OLEHUBAETCS JOCTH)KEHHE CTYACHTOM
3aIllJIaHUPOBAHHBIX IO  AWUCHUIUIMHE  PE3YyJIbTAaTOB 06y11eH1/151, O6CCHC‘II/IBaIOIJ_[I/IX PE3YyIbTaThl
OCBOEHUS 00pa30BaTENbHOM IPOrpaMMBbl B 1IEJIOM.

Kpurtepuu onieHuBaHus YCTHOTO OTBeTa

(omleHOYHBIE CpesicTBa: coOeceloBaHME, 3aluTa COOOIICHUS, JOKIAA, WHIAMBUIAYAJIHHOTO /
IPYIMIIOBOTO MPOeKTa, A hepeHnpoBaHHBIX 3IaHHA, 33JaHUI PAKTHYECKUX PadoT)

5 6a/10B - OTBET MOKAa3bIBACT IPOYHBIC 3HAHHMS OCHOBHBIX IPOIECCOB XHWMHH, OTIMYAETCS
FHY6HHOﬁ A TIOJIHOTOM PACKPBITHUA TCMbI; BJIAACHHUC TCPMHUHOJIOITMYCCKHUM alIaparoM; YMCHUC
OOBSACHATH CYIIHOCTH, SIBJICHHM, IPOIECCOB, COOBITHH, JenaTh BBIBOABI M 000OIIEHUsS, /JaBaTh
apryMEHTUPOBAHHbIE OTBETHl, NIPHUBOJUTH NPUMEPHI; CBOOOJHOE BJIAJEHUE MOHOJOTHYECKON
peYblo, JIOTHYHOCTh M TIOCIIEIOBATEIILHOCTh OTBETA; YMEHHE HPUBOJUTH INPHMEPHI COBPEMEHHBIX
poOJeM U3y4aemMoi 00JIacTH.

4 Oanna - oTBeT, OOHApYKUBAIOIIMN NPOYHBIE 3HAHUS OCHOBHBIX MpPOIECCOB XHMUH,
OTIINYaCTCs FHY6HHOﬁ A TOJTHOTOM PACKPBITHA TEMBI; BJIAJACHUC TCPMHUHOJIOTMYCCKHUM aIlllapaToOM;
yMEHUE OOBSACHATh CYIIHOCTh, SBJICHHH, IPOLIECCOB, Je€iaTh BBIBOABI M 00O0OIIEHHUs, J1aBaTh
APTYMCHTUPOBAHHBIC OTBETHI, NPUBOAUTL NPHUMEPHI. OI[HaKO A0IMYCKAE€TCA OJHa - ABC HETOYHOCTU
B OTBETE.

3 f6anja - OTBET, CBHUJETEIBCTBYIONIM B OCHOBHOM O 3HaHWUHM TIPOIECCOB XHMMHH,
OTJIMYAIOMIMNACA HEJOCTaTOYHON TIJIyOMHOM M TOJHOTOM pAacKpbITHS TEMbl; 3HAHHEM OCHOBHBIX
BOTIPOCOB  TeOpWH; ciIabo0 cHOPMUPOBAHHBIMH HABBIKAMU  aHalM3a  SIBICHUH, MPOIECCOB,
HE/IOCTaTOYHBIM ~YMEHHMEM JlaBaThb apryMEHTHPOBAHHbIE OTBEThl M NPUBOAUTH IPUMEPHI.
JlomyckaeTcsi HECKOJBKO OHIMOOK B COJAEP)KAaHMHM OTBETAa; HEYMEHHE IPHBECTH TMPUMEP Pa3BUTHUS
CUTYallUH, IPOBECTH CBS3b C JPYTUMH aCIIEKTaMH U3y4aeMoi 00JIacTH.

2 6anna - OTBET, OOHAPYKMBAIOMIMKA HE3HAHWE TMPOLECCOB, H3YYaeMbIX XHMUH,
OTJIMYAIOMIMKACA HETJIyOOKMM pacKpbITHEM TEMbl; HE3HAaHHEM OCHOBHBIX BOIPOCOB TEOpPHUH,
HeC(i)OpMI/IPOBaHHBIMI/I HaBbIKaMH aHaJIu3a HBJ'IGHPIfI, IIpONECCOB; HCYMCHHUEM JaBaThb
apryMeHTHpOBaHHBIE OTBEeTHI. JlomyckaloTcs cepbe3Hble OMIMOKHM B COJEp’KaHHMHM OTBETA; HE3HAHUE
COBPEMEHHOI poGeMaTuKU n3y4yaeMoit obrnacTu.



OueHka 3KCepuMeHTAIbHbBIX YMEHHH

OrneHka CTaBUTCS Ha OCHOBAHWHM HAOIOZCHHUS 32 OOYUYAIOMIMMHUCS U MHCbMEHHOIO OTYeTa 3a
pabory.

5 6ay0B - paboTa BBINOJHEHA MOJHOCTHIO U TMPABHIIBHO, C/AETAaHbI MPABUIbHBIC HAOIIOICHHS
U BBIBOJIbI; JKCIIEPUMEHT OCYILIECTBIICH IO IUIAHY C y4YETOM TEXHUKHA O€30MacCHOCTH U IPaBUII
paboThl C BemeCTBAMH M OOOpYAOBAaHHEM; IPOSBICHBI OPraHU3ALMOHHO - TPYAOBBIC yMEHUS,
NOJICP)KUBAIOTCSL  YUCTOTa paboduero mecra W MOPSAAOK (Ha CTOJE, HSKOHOMHO WCIIOJB3YIOTCS
PEaKTHUBBI).

4 Hanua - paboTa BBHIIIOJHEHA MPABWIBHO, C/ICTAHbI TPABUIIbHBIC HAOIIOJICHHUS U BBIBOJIBI, HO
IpU 3TOM SKCHEPUMEHT IMPOBEJCH HE IOJHOCTHIO WM JIOMYIIEHBl HECYIIECTBEHHBIC OIIMOKH B
pabote c BemiecTBaMu 1 000pyIOBaHHEM.

3 06amna - pabora BBINOJHEHA MPABHJIBHO HE MEHEE YeM HAroJOBUHY WIIHM JOIMYIICHA
CyleCTBEHHass ONMOKAa B XOJE OJKCICPUMEHTA B OOBSCHCHHH, B OQOPMICHUU pPaOOTHI, B
cOOIIOICHUH MPABUJI TEXHUKU 0€30IIaCHOCTH Ha paldoTe ¢ BEllecTBaMU U 00OPYIOBAHHMEM, KOTOpas
UCTIPABIISICTCS 110 TPEOOBAHMIO MTPETIOIaBaTEIIs.

2 0amna - jonymieHbl ABe (M Oojiee) CYIICCTBCHHBIE OIIMOKA B XOJE: JKCIICPHUMEHTA, B
00BbsICHCHUH, B 0(DOPMIICHHH PaOOThI, B COOJIOICHUH TPABWIJI TEXHUKH OE30IAaCHOCTH IpH paboTe ¢
BEIIECTBAMH U OOOpYJOBAaHMUEM, KOTOpBIE OOYdYalOUIMiiCA HE MOXKET WCIPABUTh JaXe 110
TpeOOBaHWIO  TpernojaBaTeis; paboTa  HE  BBINOJHEHA, Yy  Y4Yalmlerocs  OTCYTCTBYET
IKCIIEPUMEHTAIbHBIE YMEHUSI.

OueHka yMeHUil peliaTh pacuyéTHbIC 32124

5 6a/JI0B - B JIOTHUYECKOM pACCY)KIEHHU U pEIIeHHMH HeT OIIMOOK, 3ajada perieHa
palvoHaIBHBIM CIIOCOO0M;

4 Haana - B JIOTMYECKOM PACCYXJICHUU M PEUICHHs] HET CYIIECTBEHHBIX OMMOOK, HO 3ajada
pelieHa HepalMOHAIBHBIM CIIOCOOOM, WM JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHbIX OIIHOOK.

3 0amia - B JIOTUYECKOM pAaCCYXJCHUHM HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIIEeHa
CyIIIECTBEHHas! OIIMOKa B MaTeMaTHYECKUX pacyeTax.

2 fanna - WMeeTcs CYIIECTBEHHbIE ONIMOKM B JIOTHYECKOM PpACCYKIECHHUH U DPELICHUH.
OTtcyTcTBUE OTBETA HA 33/1aHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

5 0a,1710B - OTBET IOJIHBIN U TPaBWJIbHBIM, BO3MOXKHA HECYILIECTBEHHAs OLINOKA.

4 ©anu1a - OTBET HEMOJIHbIM WM JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIINOOK.

3 Daana - paGoTa BBINOJIHEHA HE MEHEE YeM HAalOJOBHMHY, JOINYIIEHA OJHA CYIIECTBEHHas
olIMOKa U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.

2 Oamna - pa0oTa BBHINOJIHEHA MEHbBIIE, YEM HAMOJIOBUHY WIH COJEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OIMOOK. PaboTa He BHIMOIHEHA.

[Ipu olEeHKE BHIMONHEHUST THCHMEHHONW KOHTPOJBHOW pabOThl HEOOXOIUMO YYHUTHIBATH
TpeOoBaHuUs eMHOro oporpahuIeckoro pexxuma.

Kpure pyu oneHUBaHus TeCTOBOIO 33 JaHUS
Onenka Omauuno Xopowio Yooenemeopumenvno | HeyoosnemsopumenbHo
KonngectBo
o ot 81% 1o o 0
IIPABUJIBHBIX 91 % n> 90 9 % He meHee 70% meHnee 70%
OTBETOB '

Kputepun BbicTaB/IeHUsI OLIeHKH CTY/IEHTY Ha 3aueTe
(OLIEHOYHBIE CPEACTBA: BHITIOJIHEHHE MUChbMEHHBIX PA3HOYPOBHEBBIX 33]1a4 U 3aJJaHUM)

Onenka no
MIPOMEKYTOUHOM XapakTepHucTuka KauecTBa CPOPMUPOBAHHOCTH KOMIIETEHITHIH
aTTecTaluu




«3a4TeHo) /
«OTJIIMYHOY

CTyneHT JeMOHCTPHpPYET C(HOPMHPOBAHHOCTh AMCHUIUIMHAPHBIX
KOMIIETCHIIM ~ Ha  TPOJABMHYTOM  YpOBHE:  OOHapyKUBaeT
BCCCTOPOHHEE, CUCTEMATHYEeCKOEe M TIIyOOKOe 3HaHME Y4eOHOro
MaTepuana, yMeeT TECHO YBS3bIBATH TEOPHIO C MPAKTHKON, CBOOOIHO
CIIPABIISIETCS C 331a4aMH, BONPOCAMH H JIPYTUMH BUIAMH
[PUMEHEHHsI 3HAHUI, NpHYEM HE 3aTPYAHSAETCS C OTBETOM IIpH
BUIOM3MEHEHUH 3aJlaHHi, MpPaBUILHO OOOCHOBBIBACT MPUHATOE
pelieHne, BIaJeeT PAa3HOCTOPOHHMMH HAaBBIKAMH U IpUEMaMH
BBITTOJIHEHUS TPAKTHYECKUX 3a7ad.

«3a4TeHO» /
«XOPOIIIOY

CTymeHT JeMOHCTpHpPYET C(HOPMHPOBAHHOCTh JUCIUILIMHAPHBIX
KOMIIETEHIIMIT Ha ©0a30BOM YpOBHE: OCHOBHBIC 3HAHHS, YMEHHUS
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH,
3aTPYJHECHUS IIPU AHAIUTHUYECKUX ONEpalHsX, MEPEHOCE 3HAHUU U
YMEHHI HAa HOBBIE, HECTAHIAPTHBIE CUTYAILNU.

«3a4TeHO» /
«YIOBIIETBOPUTEIIHHO

CTyneHT JeMOHCTpUpyeT c(HOpPMHPOBAHHOCTh JUCIHUILIMHAPHBIX
KOMIIETEHIIMI Ha T[OPOrOBOM YpOBHE: MMEET 3HAHUS TOJbKO
OCHOBHOIO MaTepuajia, HO HE YCBOWJI €ro JAeTalieid, B XOJe
KOHTPOJILHBIX MEpPOTPHUATHIA JONMYCKAIOTCS 3HAUYUTEIbHBIC OMIMOKH,
HEJ0CTaTOYHO MPaBHIbHBIE (DOPMYITHPOBKU, HAPYIIEHUS JIOTUYECKOM
[1OCJICZIOBATEILHOCTH B M3JIOKEHMM HIPOrpaMMHOIO Marepuaa,
VCIIBITBHIBACT 3aTPYAHEHHUS TMPH BBIOJHEHUU MPAKTUYECKUX pabdoT,
[IpY ONEPUPOBAHUU 3HAHUSAMU U YMEHMSIMM NPU HX IEPEHOCE Ha
HOBBIE CUTYallUH.

«HE 3a4TECHOY /
«CHEYHAOBJICTBOPUTCIILHO»

CtyaeHT JeMOHCTpUpPYET C(HOPMUPOBAHHOCTD JAUCIUIUIMHAPHBIX
KOMIIETCHIIMM Ha YPOBHE HUXKE IIOPOTOBOr0: BBIABIISIETCS MOJHOE WU
[MPAaKTUYECKU TMOJHOE OTCYTCTBUE 3HAHUW 3HAYUTEIBHOM YaCTH
[POrPAMMHOI0 MaTepuajna, CTYIAEHT JIOIYCKAeT CYIIECTBEHHBIE
OIMMUOKH, HEYBEPEHHO, C OOJBIIUMHU 3aTPYJHEHUSMH BBITIOJHSIET

[IpaKTUYeCcKHe paboThl, yMEHUs U HaBBIKU HE C(POPMUPOBAHBI.

5. Ilpumepbl OLIEHOYHBIX CPEACTB /AJIs IPOBe/leHUs TeKylleil aTTecTanuu
5.1 KoHTpoJibHbIe BONPOCHI M 3a1aHUS.
Paspnen 1. OcHOBBI cTPOEHMS BelLecTBa
Tema 1.1. CTpoeHre aTOMOB XMMHUYECKHX 3JIEMEHTOB U IPUPOAA XMMUYECKOH CBSI3U
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 04, MP 03, TTP 02, ITP 09

1.Yto6s1 66110, eciiu 661 npuHLMN [laynu He coOmonancs?
2.Y1o Takoe mpoBaJ 3JIEKTpoHa?
3. YeMm OTIMYAIOTCS MOHATHS BaJIEHTHOCTH U CTETIEHU OKUCIIECHUS?

4. Tloyemy, B oTau4Me OT OOJIBIIMHCTBA JIEMEHTOB- HEMETAIIJIOB, CaMble pKHUE MPEICTaBUTENN
UX - TAJIOTeHbl- He O0pa3yIoT aJUIOTPONHBIX Moaudukanuid? Hamummre cTpyKTypHBIE (OPMYIIBI

BemectB: CO, Caby ,F2, O F2?
5. Jloxaxkute, 9TO BCE TUIIBI XMMHYECKOM CBSI3M UMEIOT OOITYIO MPUPOTY?

Temal.2. Ilepnoanyecknii 3axon u Tadauna 1. U. MenneneeBa
[TpoBepsiembie pe3ynbraThl 00ydenus- JIP 01, JIP 04, MP 04, MP 06, IIP 03, TTIP 08

1. HO‘-ICMy TaK MOXO0XKH CBOMCTBA JIaHTaHA U JJAaHTaHOM 0B, AaKTUHHUA U aKTI/IHOI/IIIOB?

2. KakoBa oO0mas ¢opmyiaa BBICIIETO THAPOKCHUIA,

rpynnsl? Kakos ero xapakrep?

3. Tlouemy BomOpOI, B OTJIMYKE OT BCEX APYIHMX 3JIEMEHTOB, 3aMHCHIBAIOT B [lepmonnueckoi

tabmume /.M. MenzaeneeBa 1Bak ipl.

COOTBETCTBYIOIIEr0 3neMeHTam VII



4. Tloyemy 3J€MEHTHI TIIaBHBIX MMOATPYIII BTOPOTO U TPETHETO MEPHO/Ia HA3BIBAIOT
XUMHUYECKUMHU aHanoramu? B uém nposiBisiercs aHanorus?
5. CocTtaBbTe 2JIEKTPOHHYIO U Tpadudeckyro GopMyiTy Il XHMHUYECKOTO 3JIEMEHTA MO/
HOMepoMm 13.
Pazgea 2. Xumuuyeckue peakumu
Tema 2.1. Tunbl XUMHYECKHX peaKkuuid

ITpoBepsiembie pe3yibTaThl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, ITPOS, TTP06,
I1P07, TIIP10, IIP11

JlaliTe XapaKTEpUCTUKY PEaKIMU CUHTE3a OKCUa cephlyY X
B 4éMm nposBisroTCsS 0COOEHHOCTH PEaKIMii 3aMEIIEeHUs] Y OPraHMYECKUX BEIIECTB?
JlaiiTe XapakTepUCTUKY PEaKI[My METaHa C XJIOPOM I10 BCeM MPU3HAKaM KJIaCCU(UKALIUU.
PaccuuTaiite TemnoBoii a3 ekt peakuun okucienus 70 kr azora B okcup azota 11
PaccraBpTe K03 PUIIMEHTHI B YpaBHEHHIX PEAKIUI, YKaXKUTE TUIl PEAKIIH:

a) FeCl2 + Cl2” FeCl3z ;6) A1(OH); ™ Al203 + H20; B) FeCh + NaOH » NaCl + Fe(OH)3

6. Ilpu coemunenun 18r amomuHus ¢ KucnopoaoM Beiaensercs 547 kJx termnoTsl. CocTaBbTe
TEPMOXUMHUYECKOE YpaBHEHUE peaKLUn

Tema 2.2. DyIeKTPOJIUTHYECKAS JUCCONMALNS U HOHHBII 00MeH

agrwdE

1. Kaxkue BeliecTBa OTHOCSITCS K 3JIEKTPOJIUTAM, a KaKue K HEIJIEKTPOJIUTam?
2.3am0aHUTE TaOJUIY
pH 2 12 7 8 5 13 4
[H]
[OH ]
Tun cpebl

3.CocraBbTe MOJIEKYNISIPHbIE U HOHHBIE YPaBHEHUsI peakiuii Mex 1y BemiectBamu: a) KOH u
MgCl2

6) K2COsu HNOs3

4. Hanumure nonHbie U COKpaléHHbIe MOHHBIE YPaBHEHUS BO3MOXKHBIX PEAKITUN MEKTY
MOTIAPHO CITMBAEMBIMU PACTBOPAMHU COJICH: HUTpPAT cepedpa, KapOoHAT HATPHS, XJIOPHUI KaIbIus,
dbocdar kanus

Pa3nen 3. CTpoeHue u CBOMCTBAa HEOPraHUYECKUX BelleCTB

Tema 3.1. Knaccudukauns, HOMEHKJIATYpPa U CTPOeHHE HEOPTAHMYECKUX BellleCTB

[Tposepsiembie pe3ynabTaThl 00yuenus- JIP03, JIP04, JIP0§, MP02, MP09, TTP0S, ITP09

1. HazoBuTe 00miue kiacchl HEOPraHMUECKUX BEIIECTB
2.3anummre CTpYKTYpHYIO (opMyITy CepHOM KHCIOTHI
3. Kakwue Bbl 3HaeTe BeliecTBa ¢ IBOMCTBeHHOM pyHkuuen?. [lpuBenure npumMeps! TakuxX

BEILIECTB U MOATBEPAUTE TAKYIO JIBOMCTBEHHOCTh CBOMCTB YPABHEHHUSIMHU COOTBETCTBYIOIINX
peakuuii

4.Bp16epuTe OKCUIIBI M3 CIEYIONNX BEIIECTB

H2S04 SOs Fe20s CO2 H2S10s CaCOs CaO CO

510z NaOH Al(OH)3 Mn207 FeO SO2 N20s Na20
5. OtHecute nMpupoy OKCHA0B. OTBETHI 3aMUIINUTE B TAOIHITY

Na20 SO2 K20 CuO CrOs Mn.O, S102 N20s

CaO SOs P20s FeO MnO Al03 BeO Fe20s

OCHOBHBIC KHCJIOTHBIC aM(poTepHBIC




6. Hexoropas xkucnora coaepxutr Bomopoxd (2,2%), won (55,7%) u xucnopoxn (42,1%).
Omnpexnenute mpocTerIyto GopMyIiry 3TOH KHCIOTHI.

7. BpimucaTh W3 CIHCKA BEHIECTB OKCHJIbI, OCHOBAHHMS, KHCJIOTHI , COM U Ha3BaTh ux: H2SO4 ,
Cu(OH)2,KsP0O4, Ca0,

8. CocraButh popmynbl coenuHeHuit: a) okcuna yriaepona( II) ,0) ruapoxkcuma memu (I1), B)
XJIOPOBOJIOPOJHOM KHCIIOTBI, T) CyJb(ara HaTpus

Tema 3.2. PU3UKO-XMMHUYECKHE CBOHCTBA HEOPraHUYECKHUX BelllecTB
[TpoBepsiembie pesynbrathl oOyuenus- JIP04, JIPO8, MP03, MP06, MPO07, ITP03, I1P04, ITPO6,
I1P09

1. Hanucarp ypaBHEHUS XMMHUYECKHUX PEAKIIMii, a K OyKBaM I U ]l COCTAaBUTh HOHHBIE (POPMBI:

a) H2SO4 + Mg 6) Na2O + HBr B) H2SO3 + CaO r) CaCOs + HCI n) AICI3 + AgNO3 ¢)
Ba(OH)2 + SiO2

2. OcymecTBUTH NMEPEXObl: KU ~ OKCHJ] KaJIUs " THAPOKCU Kalus ” cynabhaT Kamus

3. 3amaua: CKONBKO KI' HATpusi MOTpeOyeTcs A peakiMy B3auMoOJEWCTBUS ¢ 16 Kr cepsl,
conepkanieit 25% mpumeceii, eciau cxema peaknun: Na + S » NapS

4. CKOJBKO KI HATpus MOTpedyeTcs A peaklMH B3auMOJCHCTBUS ¢ 16 Kr cepbl, coaeprkaiieit
25% mpumeceii, ecnu cxema peakiuu: Na + S NapS

Tema 3.3. UneHTU(UKAIIMS HEOPraHNYECKNX BelIeCTB
[TpoBepsiembie pe3ynsTaThl 00yuenus- JIP03, JIP07, MPO1, MP03, ITP0S, TTP08, ITP09

1. Hamucars xumudeckue GopMyIibl BEIIECTB, HAXOAALIMXCS B TPEX KOJIOax, eCIlu:

A. pactBop u3 mnepBoH KOJObI OKpamMBaeT IUIaMs B OKENTbIM, a U3 BTOpPOH - B
(HONETOBBIHN IIBET;

B. npu HarpeBanuu oOpa3ua u3 Tperbeit Kosiosl ¢ NaOH nosiBuics 3anax amMmMmHaka;

C. npu npunmBanuu pactBopa AgNO3 Bo Bcex o0pasmax BBINATU OCaJKH OEJoro IBeTa,
npuyeM B o0pasiie U3 TpeTheil KoJIObl 0CaJOK pacTBOPUJICS MPHU A0O0ABIECHNUN BOJBI;

D. no6aBnenne pactBopa BaClz cmocoOCTBOBajgo BHIMIAJAEHUIO OCNBIX OCAaTKOB B
o0pa3iax u3 BTOpOil U TpeThel Koo;

E. npunuBanue pactBopa HC1 mnpuBeno k OypHOMY BBIIEIEHHIO ra3a B oOpasle Hu3
BTOPOM KOJIOBI, IPHUYEM 3TOT T'a3 BbI3Bal moMyTHeHue pactBopa Ca(OH)2.

OTBeT TOATBEPAWUTH YPABHEHHUSMH COOTBETCTBYIOIIUX pEAKIU B MOJCKYJISPHOW W
MOJIEKYJISIPHO-UOHHOH (popme.

2. OmpenenuTthb, B KAKOW HMMEHHO KOJIO€ COAECPIKUTCS KAXKI0€ U3 YKa3aHHBIX BEIIECTB.

B derbipex kombax 0e3 3THUKETOK COJEpXKAaTcs PACTBOPHI CIEAYIOUIMX BEIIECTB: COJITHOM
KHUCIIOTHI, XJopuaa Oapus, cynbdara kamus, ¢ocdarta xanus. Vcrnonb3ys ITOMNOTHUTEIBHO PacTBOP
AgNQs, onpenenuth, B KaKOH UMEHHO KOJIOE COAEPIKUTCS KaKIoe M3 yKa3aHHbBIX BemiecTB. OTBer
MOJTBEPANTh YPABHEHUSIMHU PEAKINil B MOJIEKYISIPHON M MOJIEKYJISIPHO-HOHHOH (hopme.

3. OnpenenuTs cocTaB COAECPKUMOTO BTOPOH U TpeThel MpoOupoK

B nsate nmpobupok, copepxamux pacTBopbl xsopujoB kanus, meau (1), Gapus, amomMuHus u
xene3a (II1), no6aBunu pactBop NaOH. Yka3zaTh, B Kakux UMEHHO MPOOUPKAX HAXOAWIHUCH JaHHBIC
COJIM, €CJIM B TEPBOM MPOOMPKE BBIMAJ OCATOK OEJIoro IBeTa, B YETBEPTOM - TOIyOOro IBETa, B
nsaToi - Oyporo mBera, a BO BTOpOMl M TpeTheil ocajgka He oOpasoBanock. [Ipu momomu Kakoro
peareHTa MOXHO ONPENCTUTh COCTaB COAEPKUMOTO BTOPOM W TpeTbe mnpobupok? OTser
NOATBEPANTh YPAaBHEHHSIMH COOTBETCTBYIOIIMX DPEAKLUUN B MOJIEKYJISIPHOH M MOJEKYIIPHOMOHHOMN

dopme.



4. VYka3arb, B KAKOH UMEHHO MPOOUPKE HAXOTUTCS KaKIask COJIb

B maTe mpoOupok, copepkammx pacTtBopbl cynbdaroB Hatpus, mapranua (1), memm (II),
amromuanss u xpoma (III), mo6aBwmm pactBop NaOH. VYkazare, B Kakoil HMMEHHO MpoOUpKE
HAXOJIUTCSI KaXAas COJb, €CIIM B YETBEPTOM MPOOMPKE BBIMAJ OCAJOK roidyOoro ImBera, B TPeTheH -
CHUHEBATO-CEPOro IIBETa, B MEPBOM M MATOM MpoOHpkax - Oenoro ILBera, MPUYEM OCATOK B MATON
npobupke pactBopwics mpu goOasneHun u30biTka NaOH, a Bo BTOpoil mpoOupke ocagka He
oOpazoBasioch. OTBET MOATBEPAUTH YPABHEHUSIMH COOTBETCTBYIOIIMX PEAKIMl B MOJEKYISPHOU U
MOJIEKYJISIPHO-UOHHOM (hopme.

Pa3znea 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BelleCTB

Temad.1. Knaccudukaius, CTpOeHHE 1 HOMEHKIIATypa OPTaHUYECKUX BEIIECTB
[TpoBepsiembie pe3yibTaThl 00yuenus- JIP07, MP03, MP06, MP13, MP14, T1P02, ITPO3, I1P04,
ITP11, ITP12

1. Kakwue BeriecTBa Ha3bIBAIOTCSl OPraHUYECKUMU?

2. Ha KOHKpEeTHBIX IpUMepax MOsICHUTE, YTO TaAKOe U3oMepus?

3.Uem oTiinyaeTcs CTpYKTYpHAsi U30MEPHs OT IPOCTPAHCTBEHHON?

4.Yto nonpazymenai A. M. byTnepoB 1oj XuMHUYEeCKUM CTPOEHHEM BeliecTBa?

5. HazoBuTte kucnopogoconepamue GyHKInoHanbHble rpymnisl. [IpuBeaure npumeps
COEIMHEHUH, COAePKAIINX ITU TPYIIIIHI.

6. [IpuBenuTe MpUMeEp a30TCOAEPIKAIIETO AIMKINIECKOTO coennHenus. Harmmmre ero
CTPYKTYpHYIO hopMyITy.

7. Hanmmmute cTpyKTypHBIE (OPMYIIBI COSTMHEHHI, HA3BaHU KOTOPBIX: a) MPOIMEH; 0)
MEHTHH-1; B)2-METHIINIEHTaH; T') MpoNaHalb; 1) MEHTHH-2; €) MPOMaHoBasi KUCIO0Ta

Tema 4.2. CBolicTBa OPraHMYECKUX COCIUHEHUN
[IpoBepsiembie pe3ynbTaThl 00yuenus- JIP0S, MP02, MP03, MP15, ITPO1, TTP06, TTP10, TTP11,
I1P12

1. Paciudpyiite crneayromryto Ienouky npeBpamienuid. Hazosute coenunenust A, b, B: stan
+ ClI2——A + Na b+ Br2 B

2. Kakue coennHeHHsI MOTYT OBITH MTOJTy4eHBI KATATUTHYECKUM OKHCIIEHUEM METaHa B
pa3iauuHbIX yciaoBusax?. Hanumure ypaBHEHUS COOTBETCTBYIOLINX PEAKIUI

3.TIpeanoxure crocod MmosrydeHus2-xjaoprnponana u3 1-xmoprponana. Hamummre ypaBHEHUS
COOTBETCTBYIOILIUX PEAKLIUH.

4.Tlpemioxure crnoco0 OYMCTKM H3TaHa OT npuMeced HTwieHa. Hanumwmre ypaBHeHUA
COOTBETCTBYIOIIUX PEAKLIUH.

5. [Ipeanoxkure crocoObl MOJy4YEHHs alleTUIeHa W3 HEOpraHMYecKux BemiecTB. Hamummre
YPaBHEHHUS COOTBETCTBYIOIIMX PEAKIIMM.

6.1Ipu B3ammopeiictBuun Oyramuena-1,3 ¢ OpoMOM BO3MOXXHO OOpa3oBaHHME pPa3HBIX
COE€IUHEHMH,

YTO 3TO 3a COETUHEHU?

7.Kakue apomaruyeckue yrieBOJOPOJbl MOTYT 00pa3oBaThCs MpU JAETUAPOLMKIU3AINHN H-
okrtaHa? Yrto »TO 3a coeTMHEHNA?

8. CocraBbTe ypaBHEHMs PEaKLMHU MOIyYeHHs MeTHI(hopMUaTa —CI0XHOTO 3pupa MeTaHoIa
Y MYpPaBbUHOM KHMCIIOTBI. B KakHUX yCIOBHSIX CIIE€yeT IPOBOAUTH 3TY PEAKIUIO?

Tema 4.3. UnenTndukanus OpraHuYecKHuX BellecTB, MX 3HAYECHHE M INPHMMEHEHHE B
OBITOBOI U MPOU3BOJACTBEHHOI 1eSITeJIbHOCTH YeJI0BeKA.

[TpoBepsiembie pe3ynbraTsl 00y4yenus- JIP03, MPO1, MP03, MPOS, MP13, MP14, ITP01, TTP07,

ITP09, ITP11, ITP12



1. B Hamem pacnopspkeHHM WMEETCs ra3oBas TOpesika W Hab0op peakTUBOB:l) BOIHBIN
pactBop NaOH; 2) paz6aBnennass H2SO4;3) Bogusiii pactBop NaxCOs ;4) Boanbiii pactBop KMnO4
5)6pomHast Bosia; 6) BoaHbIi pacTBop CuSO4 ;7)aMMHuauHbIi pacTBOp OKCHA cepedpa; 8)Boja.

B nByx npoGupkax copepkaTcs ClIeIyIoNue BenecTBa:

1 BapuanT: a) OcH30iHas KHUCI0Ta; 0) aHUITHMH

2 BapHaHT: a) TJII0K03a; 0)caxaposa;

3 BapHaHT: a) IIF0K03a; 0) TJIUIIEPHH.

4 BapuaHT: a) YKCyCHasl KUCJIOTA; 0)3THIIOBBIN CIIUPT.

5 BapwmanT: a) popmanuH; 6) STUIOBBINA CIIUPT
C mnomoupl0 MUHHMAJIBHOTO 4YHCIAa pEareHToB (yKa3aHHBIX B Hayajle palOThI) ONpEAeTUTe
COJIePKUMOE KaXKIA0H 13 MpoOHpoK. HanmummTe ypaBHEHHSI COOTBETCTBYIOIINX PEAKIIHA.

Paznesn. 5. KuHernyeckme HW TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TIPOTEeKAHHUSA
XHMHYECKHX peaKIuid.

Tema 5.1. CkopocTh XUMUYECKUX peaklnii. XMMUUECKOE paBHOBECHE.

[TpoBepsiembie pe3ynbsTaThl 00yuenus- JIP02, JIP 03, JIP 08, MP0O1, MP02, MP03, MP06, MP07,
MP15, ITPOS, ITP09

1. Kakyro BeIMuMHY Ha3bIBAIOT TEMIIEPATYpHBIM K03 purmeHTom?

2. Kakwue BerecTBa Ha3bIBAIOTCS KaTalu3aTopamMu?

3. Kak Ha3pIBaroTCsA OMOJIOTHYECKHUE KaTalu3aTophl?

4. Bo CKOJIBKO pa3 H3MEHUTCA CKOpocTh peakuuu 2A + B>A2B, ecnu KoHLEHTpauuio
BelleCTBa A yBEJIMUYUTH B 2 pa3a, a KOHLUEHTPaLUIO BelecTsa B ymMeHbmuTh B 2 pasza?

5. Ilouemy ckoponopTsiuecs: NPOAYKThI XPAHAT B XOJOAUIbHUKE?

6. IloueMy Ha MyKOMOJIBbHBIX 3aBO/IaX MHOT/Ia IPOUCXOJIAT B3PHIBBI?

7. Tlouemy >xuakuii OEH3MH M 3TaHOJ TOPAT CIIOKOMHO, a Mapbl 3TUX BEILIECTB B CMECHU C
BO3/[yXOM B3pbIBAOTCS?

8. Kaxwue peaxiun Ha3pIBalOTCS HEOOPATUMBIMHU?

9. UYro Ha3bIBaeTCSI XMMUYECKUM paBHOBECHEM?

10. B kakyro CTOpPOHY CMECTHTCS XHMHYECKOe paBHOBecue cucreMbl AB< > A+B, ecnnm
noBbICUTh Temreparypy Ha 30°C? TemnepaTypHble Ko3(hGUIMEHTH NpAMOM M OOpaTHOM peakiuii
COOTBETCTBEHHO paBHbI 2 U 3.

11. B xakoMm HampaBJI€HUU CMECTUTCS XMMHUYeckoe paBHOBecue cuctembl 2CO + 2H2>CHa+
COg2, ecnu KOHIIEHTPALMK BCEX BEIIECTB YMEHBIINUTD B 2 pa3a’?

Pa3nes 6. PacTBopbl

Tema 6.1. IlonsiTue 0 pacTBopax
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIPO3, JIPOS, JIP06, MP03, MP04, MP14,
I1P07, ITP10, ITP11

1. Kakoli pacTBOp Ha3bIBa€TCsl HACBHILIEHHBIM, HEHACHIIIEHHBIM?

2.YT10 Ha3bpIBaETCS pacTBOPUMOCTHIO BellecTBa?

3.Yro Ha3pIBaeTCsA MacCOBOM J0JIEH pacCTBOPEHHOIO BEIIECTBA?

4. Kakas nociaenoBaTelbHOCTh IPUTOTOBICHHS pacTBOpa?

Pazgea 7. Xumus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA
Tema 7.1. Xumus B ObITY U IPOU3BOACTBEHHOM JIEATEIILHOCTH YEIOBEKA
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP0S, MP0S, MP17, MP18,
I1P02, ITPO6, ITP09, ITP11, TTIP12
1. JoxaxwuTte, 4To 6€3 XMMHUH HEMBICIIUM COBPEMEHHBIHN OBIT YeTOBEKA.
2. Kakyro ponb urpatot BuTamMuHbl? Ka ux npumensars? Kak coxpaHsaTh BUTAMHUHBI B ITUIIIE?
3. Uro takoe CMC? Kakue mpewmyiiecTBa W HEIOCTAaTKHM HMMEIOT OHHM IO CPaBHEHHIO C
MBUIAMH?



4. Kakue 4yMcTAIIME U MOIOIIUE CPEJICTBA BBl UCHOJIb3yeTe B ObITY? KakoBbl OCHOBBI HX
Haubosee 6€301acHOr0 NPUMEHEHUs?

5. Pacckaxute 0 OBITOBBIX NECTUIMIAX, KOTOPbIE Bbl IPUMEHsETE JIOMa, Ha Jadye WIM Ha
npuycageOHoM yyactke. KakoBbl mpaBuiia ux 0€301MacHOro MpuMeHEeHHs ?

6. Xwumus u kpacota (pojb XUMHU B KOCMETHKE).

5.2 Tembl pedepaToB

THIIBI XUMHYSCKOM CBSI3H

3HavYeHHE PACTBOPOB B )KU3HU U TEXHUKE

YcrpaHeHue )KECTKOCTH BOJIBI Ha TIPOMBIIIICHHBIX MPEIITPUATUIX
Hcnonb30BaHre MUHEPATHHBIX KUCJIOT HA MPEANPUATHSIX PA3TMYHOTO MPOQHIs
[ToBapeHHast COJIb KAK XUMHUYECKOE CHIPHE

buoTtexHonorus U reHHass UHXXEHEPUS - TEXHOJIOTUH

CoBpeMeHHbIE METOIbl 00€33apaKUBaHUSI BOJIbI

3amuTa 030HOBOTO PKPaH OT XUMHUUYECKOTO 3arps3HEHUS

Nk whE

5.3 I[Ipumepbl TeCTOBBIX 3aJaHUT

BxoaHoii KOHTPOJIb.

Ipumeuyanue. [IpenogaBaresns onpeaenseT KOJIMYECTBO BOIIPOCOB U3 MPEIIOKEHHBIX.
Bapuant nepsblii

|. DnexkrpoHHas GpopMylia BHEIIHETO SHEPTETUYECKOTO YPOBHS aTOMa KPEMHHS
b .00 0.

V2 A\O 4 \n2n2 LLX[L2;[J4

) 3s3p; 2)3s3p; 3J)4sdp; 4)ds4dp.
2. Xumuueckas cBsi3b B Mojekyie NHs:

1)  uoHHas; 2)KOBaJICHTHAsI MOJSIPHAS; 3 )MeTaIMYeCKasi;4)KOBaJICHTHAS HETIOJISIPHASL.
3. Haubonee sipko Belpa’keHHbIE HEMETAJUTMUECKHE CBOMCTBA MPOSIBIISET:

1) Si; 2)C; 3)Sn; 4)Ge.
4.0xcunpl pochopa (V) U HUHKA SBISIFOTCS COOTBETCTBEHHO:

1)  KHUCJOTHBIM U OCHOBHBIM; 2)OCHOBHBIM M KUCIOTHBIM; 3)KUCIOTHBIM H aM(pOTEPHBIM;

4)OCHOBHBIM U OCHOBHBIM.
5. K peakuusm 3aMerieHust OTHOCUTCS PEaKIIUs:

1)  2Na+ O2=2Na20z2; 2)CaCOz = CaO + CO2T; 3)NaOH + HCI = NaCI + H20; 4)Zn +
H2S04 = ZnS04+ H2T
6. BemecTBa, KOTOpBIE IPH AUCCOIMAIIAN O0PA3YIOT B KAYeCTBE aHMOHOB TOJHKO THAPOKCHI-HOHBI,
ABIISIOTCS:

1)kucnoramu; 2)CpeAHUMHU COJIAMU; 3)IIeN04aMU; 4)KUCIIBIMU COJISIMHU.

7. Cymma ko3 duumeHToB nepea GopMyaamMu HEAIEKTPOIUTOB B YPAaBHEHUH PEAKIIUN

Fe + 2HCI(p-p) =FeCl2+ IF" paBna: 1)2; 2)3; 3)4; 4)5.
8. CymMBI BceX KOA(P(HUIMEHTOB B MOJHOM U COKPALIEHHOM MOHHBIX YPaBHEHUSIX PEAKLIUU MEXKIY
pacTBopamH cynb(aTa HaTpHs U XJI0pHia Oapusi paBHBbI:

DIlu3; 2)I1us 3)9u3; 4)9wus.
9. CokpamieHHOe HOHHOE ypaBHeHHE peakunu Mg + 20H- Mg(OH)2, cooTBeTcTBYET
B3aUMOJICUCTBUIO:

1) pacTBOpa COJIM MarHusi CO MIEJI0YBIO;

2) HepacTBOPHMOM COJHM MarHus CO IIEIOYBIO;

3) pacTBOpa COJIM MarHus C HEPaCTBOPUMBIM OCHOBAaHHEM;

4) HepacTBOPUMOI1 COJIM MarHusi C HEPACTBOPUMBIM OCHOBAHHUEM.
10. Peaxnus MOHHOTO OOMEHa MJET O KOHIIA B PE3YJIbTATE BBIIEICHUS Ta3a IPU B3aUMOJICHCTBUN:

1)Cu(OH)2 ¢ H2S04; 2)KOH ¢ Zn(NO3)z2; 3)Ca(HCOz3)2 ¢ HCI; 4)Na2COz ¢ CaCF.
I1. B cxeme nmpeBparnieHuit

1 2 3 4



MOBBIIIEHHAs TEMIIEpaTypa He00X0AuMa JUIsl TPOBEACHUS peaKLuii:
11,23, 2)1,34, 3)124; 4)234.

12. KapOoHar - HOHBI MOKHO OOHAPYKUTh BOAHBIM PACTBOPOM:
1)xmopoBoopoaa; 2)xJIopuaa HaTpHst; 3)ruApoKcuaa HaTpust; 4)cynb(ara aMMOHHS.

13. C nHauMeHblIeH CKOPOCTBIO P KOMHATHOM TeMIepaType pOTeKaeT peaklus
1)Fe u O2; 2)CaCOs u HCI(p-p); 3)NaOH(p-p) u H280a4(p-p); 4)CuSO4(p-p) u NaOH(p-

P).

14. Xumnueckoe paBHOBECHE B CUCTEME
PeO(t) +Ha2(r)" Pe(T) + H2O(r) — Q cMecuThes B CTOPOHY POIYKTa PEAKIIUU MPH:
1)noBBIILIEHNH 1aBIEHUS; 2)IOBBILIEHUH TEMIIEPATYPBI; 3 )IOHUKEHUU J1aBICHUS;
4)rcnonabp30BaHNU KaTalIu3aTopa.

15. CynbgaT KampIus OTHOCHTHCSA K KIIaccy:
1)okcuoB; 2)0CHOBaHMI; 3)coJieii; 4)KUCIIOT.

16. Kak uzmensiercs paguyc aroma B pany Li - Na -K?
1)He u3MeHseTcs; 2)cHavasa yBeIMUUBaETCs, IOTOM YMEHbIIAETCs; 3)yMEHbIIaeTCs;
4)yBennunBaeTCs.

17. Kaxoii U3 MeTasioB HE pearupyer ¢ BOJHBIM pacTBopoM cynbdara meau (1I):
1)xene3o0; 2)cepedpo; 3)010B0; 4)HATPHI.

18. Ilpu B3auMoJeiCTBUU C HEMETANIaMU METaJLIbl IPOSIBIIAIOT CBOMCTBA!

1 )okucnurenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIE; 4)OCHOBHBIE.

19. dopmyna BemiecTBa, 0003HAUCHHOTO «X» B CXeM€ MpeBpaIlECHUIL:

P--eee- > X ->HsPOs4,
1)PH3; 2)CasP2; 3)P.0s; 4)PCls.

20. docdar KaabIHs MOKHO OTYIHTh PeaKIMeil HOHHOTO OOMEHa MPH B3aUMOJICHCTBUU:
1)kanbuus ¢ pochopHOi KUCTIOTOH; 2)oKkcuaa Kanblus ¢ okcuaoM docdopa(y);
3)cynbdata kaneius ¢ pochopHoit kucinoroit; 4)pochara HaTPUA ¢ XITOPUIOM KaJIBITHS.

21. CelppeM Ui NOTYYEHUS KUCIOPO/ia B MPOMBIIIIEHHOCTH CITYXKHT:
1)6eproneroBa conp KCIO3; 2)nepmanranar xamuss KMnOs; 3)Bo3ayx; 4)nepokcun

Bogopoaa H20z.

22.0npenennre MacCOBYIO JIOJIO xkele3a B okcue xkeme3a(lll):

1)20%; 2)25%;  3)30%; 4)35%.
23.Cepy maccoii 1,6r coxrim B kucnopoze. Onpenenute 0obem okcuaa cepbl(I'Y), n3MepeHHBbIH
IPY HOPMAJIbHBIX YCIOBUSAX, KOTOPBIH 00pa30BaJICs IIPU 3TOM:

D11,2m; 2)1,12m; 3)112n;  4)0,112m.
24.0rmpenennTe MacCOBYIO JIOJIIO caxapa B pacTBOpE, MOTy4YeHHOM pacTBopenueM 10r caxapa B
190r Boaw1? 1)0,5; 2)0,1; 3)0,05; 4)2.

OTBeTbI
BxoaHo# KOHTPOJIb MO XuMuu 1 Kypc
Bapuant nepsblii

Ne Bompoca 1 2 3 4 5 6 7 8 9 10 11 12
OTtBer 1 2 2 3 4 3 1 1 1 3 2 1
Ne porpoca | 13 14 15 16 17 | 18 | 19 | 20 | 21 | 22 23 24
OTtBer 1 2 3 4 2 3 3 4 | 3 4 2 3

BxoaHoii KOHTPOIb MO0 XuMHuH 1 Kypc

BapuanT BTOpOIt
oroin
1 2 2N AN 4
AJekTpoHHas popmyra atoma 1s 2s 2p 3s 3p . XuMudeckuit CMMBOJ U OpMyIia BOJIOPOTHOTO
COEIMHEHUS ITOTO 3JIEMEHTA:

1)C u CH42)Si u SiH4; 3)O u H20;



4)S u HS.



2. Xumuueckas CBA3b B OKCHUJIE JIUTHUS:

l)uonHas; 2)koBajieHTHAas MOJIsIpHAs; 3 )MeTauinueckas; 4)KoBajeHTHas! HEMOJISIPHas.
3. B manbix mepuogax mepuOAUYECKON CHUCTEMbl XMMHYECKHX SJEMEHTOB C YBEIMYEHHEM 3apsjia
S7ep paaryChl aTOMOB:

1)yBenuuuBaroTcs; 2)U3MEHSIOTCS IEPUOANYECKU;

3)ymeHblIatoTCs; 4)HEe U3MEHSIOTCSL.
4. ®opmysbl OCHOBHOTO M KUCIIOTHOT'O OKCHAOB COOTBETCTBEHHO:

1)FeO u BeO; 2)Ca0O u CIOs; 3)P205u CO2; 4)SOsu CaO.
5. Koadduuuent nepen ¢popmynoil BOCCTAaHOBUTENS B YpPaBHEHUU pPEAKLUU TOPEHUS aTIOMUHUS B
KHCIIOpOJIE:

11, 2)2; 3)3; 4)4.
6. BemecTBa, KOTOpBIE MPH AUCCOLHUAIMKA 00pPa3yIOT TOJBKO KAaTHOHBI MeTala M TUIPOKCHUI-UOHBI,
SBIISIOTCS:

1)kucnoramu; 2)cossiMu; 3)mmenodamu; 4)aMmpoTepHbIMUA THAPOKCHIAMHU.
7. Jlammouka mnpubopa Ui KCHBITAaHUS BEIIECTB HA AIIEKTPONPOBOJHOCTb 3arOpUTHCA MPH
MOTPY>KEHUH JIEKTPOJIOB B:

1)consHyr0 KUCIOTY; 2)xnopun Kamus (KpucT.); 3)okcun xenesa(lll);
4)IMCTUIIIMPOBAHHYIO BOJY.
8. Cymmbl Bcex K03 (UIMEHTOB B MOJHOM M COKPAIIEHHOM MOHHOM YPaBHEHUSX PEAKLIUNA MEXITY
pacTBopamu cynb(dara IMHKA U HUTpaTa Oapus paBHbIL:

19u4;, 2)10u3; 3)12u4;4)12u3.
9. CokpameHHOCMOHHOE ypaBHEeHHE peakiuu:  Car  + 804> =CaS0Os  COOTBETCTBYET
B3aMMOJICICTBHIO B PacTBOpE:

1)CaCl2c BaSOs4; 2)CaCl2 ¢ Na2SO4; 3)Ca ¢ Na2S04; 4)CaCOs ¢ H2S0a.
10.Ocanox obpazyercs mpu B3auMoJeCTBUN pacTBOpOB XJopua xenesza(Il) u:

l)runpoxcuaa HaTpust; 2)cynbdaTa HaTpust; 3)coasiHoM KucaoThl; 4)nutpara meau(Il).

11.TTpu koMHaTHOI Temneparype OyayT B3aMMO/IeHCTBOBATH:

1)N2wu H2; 2)N2u O2; 3)Zn u H20; 4)Na u H20.

12.  CocraB conmu(NH4)2SO4 MOKHO yCTaHOBUTB, HCIIONIB3Ys IBA PACTBOPA, COICPIKAIINEC
1VATT" 2+ AXJATT- 71+ 2+ 2= T2+
nonbl: 1) OHu Ba; 2)OH u H ; 3)CI- u Cu ; 4)CO3 uBa.

13. C HaubombIIei CKOPOCTHIO MMPU KOMHATHOUW TEMITEPAType MPOTEKACT PEAKIIHS MEKIY:
1)HCX (1%p-p) u AgNO3 (1%p-p); 2)HCX (1%p-p) u CaCOs; 3)HCX (5%p-p) u Zn;
4)HCX (5%p-p) u Mg.

14. Xumnueckoe paBHoBecue B cucteme: CO2(r) +C(1) "2CO(r)— 173 xIx CMeIlaeTcs B

CTOPOHY IIPOIYKTA PEAKIHH TPH:

1 )rTOBBIIIIEHUH TaBIICHUS; 2)TOBBIIIICHUH TEMIIEPATYPHI; 3 )TOHKEHUU TEMITEPaTyphl;
4)1cronb30BaHUM KaTaau3aTopa.

15. T'mapoxcu KanbLusi OTHOCUTHCS K KJIaccy:

1)oxcuaoB; 2)ocHoBaHMi; 3)coeit; 4)KUCIOT.

16. Kak n3MeHsFOTCSl KHCIOTHBIE CBOMCTBA BBICIIMX OKCHUJIOB ClIeBa Hampaso B psay AX-Si-P?
1)He U3MEHAI0TCS; 2)CHaYala yBEIMYUBAIOTCS, TIOTOM YMEHBLIAIOTCS; 3 )yMEHbBIIAIOTCS;
4)yBenTU4MBaIOTCS.

17. Kakoif U3 METaJUTOB HE PearupyeT ¢ BOJHBIM pacTBOPOM cyibdara mean (XX):
1)xene30; 2)3010T10; 3)0110BO; 4)HATPUIA.

18. Tlpwm B3auMOJeCTBUY C METAJUTAMU HEMETAJUTHI MPOSIBIISTIOT CBOMCTBA:

l)okucnurenbHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIE; 4)OCHOBHBIE.
19. dopmyna BemecTBa, 0003HAYCHHOTO «X» B CXEME MPEBPAIICHUN:
+Hz + HCI
FeO----- > X ------ >FeCXa:
1)Fe203; 2)FeClz; 3)Fe; 4)Fe(OH)-.
20. T'mapoxcua nuHKa 00pazyeTcst MPH B3aUMOICHCTBHH:



l)okcuma muHKa ¢ BOJOM; 2)OKCHIA IMHKA C THAPOKCHIOM HATpus, 3)XJOpHAa IMHKA C
ruapokcuaoM meau(Il); 4)xmopuaa uuHKa(p-p) ¢ THAPOKCUAOM HATPUsA(P-p).
21. B npOMBILIEHHOCTH CEPHYIO KUCIOTY MOIY4YaloT HOTJIONICHUEM:
1)SO3 Bomoit; 2)SO3 pacTBOpOM cepHOU KUCIOTHI; 3)SO2 BOMIOI; 4)SO> pacTBOpoM
CEpPHOM KHUCJIOTBHI.
22.0Onpenenure MaccoByo om0 Mean B okcuae meau(1l):
1)0,8; 2)0,9; 3)0,11;  4)0,14.
23.Macca ra3o00pa3HOro BOAOPOAA, KOTOPBIH BBIACTUTCS NMPH PACTBOPEHUU 4,5 T aIIOMHUHUS B
COJISIHOM KHCIIOTE€ COCTaBUT:
1)0,2r;  2)0,3r;  3)0,4r;  4)0,5r.
24.0mpeenuTe MacCOBYIO JIOJIFO COJIM B pacTBOpE, MoydeHHOM pacTBopeHueMm 20r conu B 140r
BOJBI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTtBeTnl
BxoaHoii KOHTPOIb MO XMMHUH 1 Kypc
BapuanT BTOpOIt

Ne Bompoca| 1 2 3 4 5 6 7 8 9 10 11 | 12
Otser 4 1 3 4 4 3 1 2 2 1 4 1
Ne porrpoca | 13 14 15 16 17 18 | 19 | 20 21 22 23 | 24
OtBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. 3agaHusi NpakTHYeCKUX padoT

Pa3nes 1. OcHOBBI CTpOCHHS BelecTBa

IIpakTuyeckas padora Nel. «CocraBineHue XUMHUYECKUX (OpPMYJ ABYXAaTOMHBIX COEIMHEHUMN
(oxcumoB, Cyab(GHUIOB, TMAPUIOB M T.II.) U JPYTUX HEOPraHUYECKUX COEAMHEHHH OTAENbHBIX
KJIACCOB C MCIOJIb30BAaHWE XUMHWYECKOM CHUMBOJIMKHA W HAa3BaHUM COEIMHEHHMM 10 TPUBUAIBHOU
HOMEHKJIaType U MexxayHapoaHoi [UPAC.

Heanb: CoBepiieHCTBOBaHNE YMEHUIN COCTaBIATh (POPMYIbl OMHAPHBIX COEMHEHUH, Ha3bIBaTh X,
3aKpENUTh MOHSITUS «CTETIEHb OKUCIICHUS», «OMHAPHBIE COETMHEHUS»;

3aganue 1.

Bapmuanr 1 Bapmuanr 2

1. Onpenenute CTENEHN OKUCIEHHUS] aTOMOB
XHUMHYECKHUX 3JIEMEHTOB B COCIMHEHHUSX,
dopmyisl kotopbix ICO, AlO3, H20s, \asP.

1. Onpenenure CTENEHN OKUCICHHSI aTOMOB
DJIEMEHTOB B COSAMHECHHSX, (POPMYJITBI KOTOPBIX
SiO2, No2O, R2S, T1Br. IIpuBeaurte Ha3BaHUS
Ka)KJI0TO U3 BEIIECTB.

2. Beibepute dhopmyny okcuaa mapranma (I1V):

2. Kakag n3 cinenyrommx hopMmyil
yio (b PV MHO, Mﬂ207, MHE4, MI10s,.

COOTBETCTBYET okcuay azota (II):

W, N%s, Nfy, VC)?

3. Hanummre ¢popMyIibl BELIECTB: a) OKCHIA

3. Hanummre GpopMyIibl BELIECTB:
menu (II); 6) oxcuaa HaTpus.

a) okcupa cepsl (IV) 6) okcuna cepsr (VI).

3ananmue 2. CoctaButh HopMyiTy OWHAPHOTO COCTUHECHUS ATFOMUHUS C YTIIEPOIOM.
3aganue 3. Ha3ats BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenenp okuciienus xjaopa B coenuHeHuu Clo0.

BoiBoa mo padore.



IIpakTnyeckoe 3ansiTueNe2. XapakTepUCTUKA 3JIEMEHTA 10 €T0 MOJ0KEHUIO B IEPUOIUIECKOM
cucteme JI.11. Menneneena

Hean: XapakTepn3oBaTh XUMUYECKHUE SJIEMEHTHI B COOTBETCTBUH C UX MOJIOKEHUEM B
MepUONYECKON cucTeMe Xxumuieckux sneMenToB .M. Menaeneesa no miany.

Ilnan XAPAKTEPUCTUKH IJIEMEHTA

1) HasBanwue 31eMeHTa;

2) XUMHUYECKUH CHMBOIL,

3) ITopsinkoBblit HOMED;

4) ArtomHas macca;

5) Howmep nepuona;

6) Homep rpymiibl, BU MOATPYIIIIH;

7) 3apsn sapa aToma,

8) Umcio mMpOTOHOB M HEHTPOHOB;

9) OOmiee YUCIIO IEKTPOHOB;

10) DnexrponHas dpopmyia;

11) Meraut win HeMeTalT;

12) Beiciuii OKCHI, €ro XapakTep;

13) BomopoaHoe coenuHeHHE (€CIH €CTh);
14) T'mapokcui, ero Ha3BaHUE U XapaKTep;
15) VBenuueHnwue paauyca aToma (B mepuoje u A-rpyrie)

Bapuanrl. JlaTe XapakTepUCTUKY DJIEMEHTOB C MOPSIKOBBIMU HOMepamu 13,21
Bapuanrt 2. /IaTh XapakTepUCTUKY 2JIEMEHTOB € OPSAIKOBBIMA HOMepamMu 15,23

BapuanT 3. /laTh XapakTepuCTHKY 3JIEMEHTOB € OPSAKOBBIMU HOMepaMu 17, 25

Pa3nen 2. Xumnueckue peakuu

IIpakTyeckoe 3anaTHe Ne 3«THUIIBI XUMUYECKUX PEAKIIUII.

Hean: KinaccupuuupoBars peakiyu 1o cieayonuM Ipu3HakaM: YUCIy U COCTaBy UCXO/IHBIX
BELIECTB U ITPOJYKTOB PEAKLIMU, U3MEHEHHIO CTEIIEHEN OKHMCIEHUS XUMUYECKUX JIEMEHTOB,
00paTUMOCTH Mpoliecca, yJacTHIO KaTalu3aTopa, TEIIoBOMY 3P heKTy

Bapmuanr 1.

1) H2+N2<==>NH3+Q

2) Al +Fe203 —> A12C3 +Fe+Q

3) CaC0O3->Ca0 +CO2-Q

4) NaOH + H2S04 -> Na2S04 + H20 + Q

Bapuanr2.

1) KCIO3—>KCI+02-Q;

2) N2+02<>\0-Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe+H2S04 —> FeSO4 + H2 +Q

Bapuanr 3.

1) FeCI3 + AgNO3—> AgCI + Fe(NO3)3;

2) Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2+02—>S03+Q

IIpakTyeckoe 3anaTHe Ned. «PacuéTsl 10 ypaBHEHUSIM XMMUYECKUX PEAKIUM C NCIIOJIb30BaHUEM
Macchl, 00bEMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BELIECTBAY.


https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
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Heﬂb: (O3HaKOMHUTHCS C OCHOBHBIMH 3aKOHAMHU XMMHH U HAYUYUTHCA C UX IIOMOUIIBIO pE€IIATh
OJIEMCHTAPHBIC PACUCTHBIC 3a1a4n.

O0opynoBanme: KaJbKYJISATOPHL; IEPUOJHUECKAs CUCTEMA XUMUYEeCKUX neMeHnToB J[. 1.
MenneneeBa, Tabnuia « OCHOBHbIE XUMUYECKHE (POPMYIIBI»;

Bapuanr 1.

1. Tlonp3ysick 3HAUYEHUSMU aTOMHBIX BECOB 3JieMEHTOB U3 llepuonnyeckoil TabmuIlbl, paccuuTanTe
MOJIIpHYI0 Maccy (r/mMoub) st cneayronmx emectB: NaF, N2, NaOH, SO2, Ca3(PO4)2 .Ckonbko
MOJIEKYJI COIEPKUTCA B 1 MOJIe KaXKJIOr0 U3 3TUX BEIEeCTB?

2. CKoIIbKO MOJIeH KuciIopoaa coaepkutcs B 128 T kucmoponaa?

3. Ilpum rpo3oBeIX pazpsaax B atMocdepe npoucxomuT cienyromas peakius: N2 + 02 = NO2.
VYpaBusiite peakiuio. CKOJIBKO MOJIEH KHCIOpPOAa MOTpedyeTcs i MOJHOTO MpeBpamieHus 1 Moms
azota B NO2? Ckombko 310 Oyner rpammoB kuciopoaa? Ckonbko rpammoB NO2 obpa3zyercs?
Bapuanr 2.

1. B crakan Hanuiu 180 r Bogsl. CkoIbKO MOJIEKY BoAbI B crakane? Ckosbko 3To moneit H20?

2. BrrumcnuTe Maccy BemecTBa, COOTBETCTBYIOIIYIO 6 MOJIb aTOMOB CEPHI.

3. B maccaxupckuii camoner mepen HaudaioM peiica morpy3mwnu 200 Kr mpoaykToB (macca 06e3
ynakoBku). Kak wu3MmeHunach Macca aBuajaiiHepa IOcl€ TOro, Kak B IIOJETE IaccaXxupam
MPEIOKUIN 00€]T ¥ BCE MPOIYKThI ObUTH ChEACHBI?

Bapuanr 3.

1. Kpacusiii nopomok meau (6,4 T') CMEIIalnd ¢ JKEJITHIM IMOPOIIKOM cepbl (3,2 T) W Harpemiu.
[Tosyunnu dYepHBIM NOPOLIOK, HE COAEpXkAIUWN KPACHBIX KPYNUHOK MEIU U SKEITOro MOpPOIIKa
cepbl. KakoBa macca mojiydeHHOTo 4epHoro nopoiuka? Hanuiure ypaBHeHHE peakiiuu

2. Kakoif 00beM Tpr HOpMaJIBHBIX YCIOBUSX (H.y.) 3aHUMAIOT 56 T ra3000pa3Horo azora?

3. Ilpu rpo30oBBIX pazpsgax B atMochepe MpoucXoauT cieayromas peakuus: N2 + O2 = NO2.
Vpasusiite peakiuo. CKOIBKO MOJEH KUCIOpOoJa MOTpeOyeTcst sl MOJHOTO MpeBpaiieHust 1 Mois
azota B NO2? Ckombko 310 Oyner rpammoB kuciiopoaa? Ckonbko rpammoB NO2 oOpasyerca?

IIpakTuyeckoe 3ansaTHeN: S.

Hemn. Ha npakTtuke yOeauThCsi B CYIIECTBOBAHMM THIPOJIN3a; COBEPUIEHCTBOBATH YMEHUS
HAOMI0/IaTh XUMUYECKUE SBJICHUS; OOBSACHATh HAOIIOJAeMble SIBICHHUS U PE3YyJbTaThbl OIIBITOB;
pelaTh KaueCTBEHHBIE 3aJlaud; COCTABIATh YPAaBHEHMsI XMMUYECKUX PEAKIMHA MOHHOro oOMeHa ¢
y4acTHEM HEOPTaHUYECKUX BEILLECTB.

Bonpocs qi1s1 fomycka k jjaboparopHoii padore

1. CoopmynupyiiTe 1eib MIAHUPYEMOTO SKCIIEPUMEHTA;

2. OObscHHUTE, KaKOW MPOIECC HAa3bIBAIOT THAPOIU30M, KaKOil OH ObIBaeT?;

3. Kaxkoga poib ruiposu3a B mpupojie?

4. OObBsicHUTE, Kakue CYHIECTBYIOT CIOCOOBI JIOKa3aTelbCTBA CYIIECTBOBAHUS THUAPOJIH3A
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

5. OOBscHHUTE, KaK COCTABISIETCS YpaBHEHUE THIPOIN3a;

6. OObscauTe, uTo Takoe pH? Kak 3aBHCHT JaHHBINA MOKa3aTelbh OT KUCIOTHOCTH MM OCHOBHOCTH
Cpelbl pacTBOpA;

7.00BACHATE XO/1 BHITTOJTHEHHS IKCIIEPUMEHTA TI0 PEIICHUIO0 Ka4eCTBEHHBIX 33]1a4;

8. Ilepeuucnure OCHOBHBIE acCMEKThl COOJIOJCHHS TEXHUKH O€30MacHOCTH Tpu padbore ¢

arpeCCUBHBIMM peareHTaMu (THAPOKCH]T HATPHS).

OobopynoBanue u nmocyaa PeakTuBbI
1. CTexiIstHHBIE TPOOUPKH 1. PactBop NaOH
2. lllTaTuB 11t mpoOHpoK 2. PactBop Na2SO4

3. PactBop A1C13

4. PactBop Na2CO3




5. PactBop Cu(OH)2

6. KcI0THO-OCHOBHBIN MHAUKATOP

AJIropuT™M nipoBeeHus onbita Ne 1

Bonpocel u 3aganus

3ananue Ne 1. B Tpex mpobupkax moj
HOMEpaMHy HaxOSITCSl paCTBOPHI TPEX
COJICH: XJIOpU/Ia AIFOMUHUS, CyIbdara
HaTpus, KapOoHaTa HaTpus. He monb3ysch
NPYTUMH peakTHUBaMU, OIIPEICITUTE COCTaB
KaKJI0M TIPOOUPKH.

1. laTh 00BICHEHHE MPOBEICHHBIM
onbiTaM. 2. COCTaBUTh YpaBHEHUS
peaKIuii, MPOTEKAOIINX B IPOOUPKE B
MOJICKYJISIPHOM U HOHHOM BHUJaX.

AJITOPUTM NIPOBeieHUs onbITa Ne 2

Bonpocel n 3a1annus

3aganue Ne 2. Yto mpousoiaer, eciu
OXJIQJIUTh PACTBOP KapOOHATA HATPHUS WIIH
m00aBUTH K HEMY ruapokcua Hatpus? 1.1.
Hanute B mpoOupky 1-2 mu pactBopa
kapOoHata Hatpus. 1.2. OnycTuTh
MPOOUPKY B CTaKaH C OYEHb XOJIOIHOM
Boz0M uiu cHeroM. 1.3. [IpoBeputs cpeny
pacTBOpa Mpu MOMOIIH KHUCIOTHO-
OCHOBHOTO MHAUKaTopa. 1.4. Jlo6aBuTh K
pacTBOpy KapOoHaTa HATPUS THUIPOKCU]T
HATPHSI.

1.Kaxoif uHauKaTOp JIy4llle UCIO0Ib30BaTh
IUIsL OLIPENIENIEHUs Cpelibl pacTBopa? 2.
CoCTaBUTh COOTBETCTBYIOLIME YPAaBHEHUS
XMMHUYECKUX PEAKLIU, B MOJIEKYJIIPHOM U
MOHHOM BUJAX.

AJITOPUTM NPOBeeHHs onbITa Ne 3

Bonpocel 1 3agaHus

3ananue Ne 3. [Ipobnemnslii onbIT. 1.1. B
0JIHY TPOOUPKY C pacTBOPOM cyib(dara
menu (II) npuaute pacTBOp ruapokcuIa
HaTpus. 1.2. Bo BTopyro mpoOupky c
pactBopoM cyibdara meau (II) mpunuts
pactBop kapbonara Hatpus. 1.3. CpaBHUTH
[[BET 00pa3yIoUIMXcs 0caakoB. 1.4.
OOpaTuTh BHUMaHUE HA BBIJICIICHUE Ta3a B
0J1HOI U3 mpobupok. 1.5. Onpenenuts,
OTKY/1a MOXET BBIAEIATHCS 3TOT ra3? 1.6.
[IpoBepuTH KaueCTBEHHBIH COCTaB raza
ropsiei 1yduHKkon. 1.7. OObSICHUTH
POMCXOJISIIIEE SIBICHUE.

1. CocTaBUTh COOTBETCTBYIOLIME
YPaBHEHMsI XUMUUYECKHX peakiuii, B
MOJICKYJISIPHOM U HOHHOM BHUJIaX.

AJITOPUTM NIpOBeAeHHs onbiTa Ne 4

Bonpocel u 3aganus

3amanne Ne 4. [Ipo6iemnsiii onwiT. 1.1. K
PacTBOPY XJIOpUAA ATFOMUHUS TTPUIIATH
pacTBop KapOOHATa HATPHUSL.

1. OOBSACHUTH MPOUCXOJIAIIICE SIBJICHUE. 2.
CoCTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XUMHUYECKHUX PEaKIIUid, B MOJICKYJISIPHOM U
MOHHOM BUAax. 3. OTBETUTH HA BOIPOCHI.
/{1151 yero B MEAUIIMHCKOW MPAKTUKE
MCIIOJIB3YIOT PACTBOP MUTHEBOM COMBI JIsI
MOJIOCKAHUS TIPH BOCTIATMTEIBHBIX




3aboneBanusax ropia? Kakosa poib
runponusa B npupoze? Ilouemy pactBop
MbLJIa IEHUTCSI B BOJE?

BriBoabl.

MIpoaHanu3upyuTe COOTBETCTBME IMOJYYEHHBIX pPE3yJbTaToB TumaM rujaponusza. Crhenaiite
COOTBETCTBYIOIIUE BHIBOJIBI.

2. ChopmynupyiiTe BEIBOIBI O 3aBUCUMOCTH THIIA THAPOJIM3a U KUCIOTHOCTU CPEIBl PACTBOPA.

Pa3nes 3.CTpoeHne u CBOMCTBA HEOPraHMYECKHUX BeLeCTB

IIpakTuyeckoe 3anaTume Ne6 Krnaccudukamus, HOMEHKIaTypa M XHMHYECKHE (DOpMYIIbI
HEOPTraHUYECKHUX BEILIECTBY

YueOHas weJib: 3aKpENUTh 3HAHUS, YMEHUS, HaBBIKU MO KJIACCU(UKALIUM, HOMEHKIAType , COCTaBy
HEOPraHUYECKUX BEILECTB.

AKTyanu3anus 3HaHH:

@pOHTAIBHBIN OIIPOC.

1.Uro Takoe oxcuapl? Kakue ObBatoT oxcuabl? I[louemy HecoseoOpasyromme OKCHABI Tak
Ha3bIBAOTCs?

2.Yt1o Takoe kuciaoThl? Kakue kucinoTel Bel 3Haete? Uto Takoe TpEXOCHOBHAsI KUCIOTA?

3.Yro takoe ocHoBaHusA? YTo Takoe ménouun?

4. Yro Takoe conu? [IpuBenure npumepsl comneit.

5. IIpobJsiemuslii Bonpoc. [louemy 1 KUCIOTHI U OCHOBAaHUS O0BEAUHSAIOTCS B IPYIILY T'MIPOKCHIbI?
Yro y HUX 00IIEro U 4eM OHU OTIINYArOTCS?

BbinoJiHeHue 3a1aHNii 10 BapUaHTaM

Bapuant Ne 1

1. Hazosure coenunenus: “(N03)2, CuO, CO2, NaOH , SO2 , H2S04, CaS04, KOH, HC1,
HNO3, CaO, KC1.

2. U3 3amanus Ne 1 Bemuimte Gopmysibl OKCHIOB.

3. CocraBbTe (GOPMYIIBI BCEX BO3MOXKHBIX OKCHIOB IS clenyromux aeMeHToB: Ca, S, O, Mg.
4. CoctaBbTe (DOpMYIIBI CIEIYIONUX coenquHeHnii: okcus azora (I), ruapoxcu HaTpus, cynbdar
Oapwst, OKCHJT MarHus, XJIOPHU/I AITFOMUHUSI.

Bapuant Ne 2

1. Ha3sosure coequHeHUs: BaCh, H2SiO3, H3POs, BaO, H2S0s, AlICI3, Ba(OHh,

KNOs, Ca('O s, Fe(O”, Na20, P20s

2. U3 3amanus Ne | BemummTe GOPMYITBI COJICH.

3. CocraBbTe (hOpMYIIBI BCEX BOZMOXKHBIX OKCUIOB Ui ciaeayrommx anemenToB: C, Al, N, Fe.
4. CoctaBbTe (DOPMYIIBI CIEIYIONUX COSTUHEHUN: (PTOPOBOIOPOIHAS KUCIIOTA, TUAPOKCU Oapus,
HUTpAT Meau, okcu xkenesa (I11), okena kpemuws,

Bapuant Ne 3

1. Ha3sosure coequneHus: Ba(NOs3)2, MgO, CO2, NaOH, HNO2, ZnO, NaCl,

S0s, H2S04, BaSO4, LIOH, HO,

2. W3 3amanus Ne 1 Bemummte Gopmysisl KUCTOT.

3. CocraBbTe (hOpMYIIBI BCEX BO3MOXKHBIX OKCHIOB JUTs cienyrommux dremenTos: K, Cl, Mg, Ba.
4. CocrtaBbTe (HOPMYIBI CIEAYIOMIUX COSAMHEHUN: THIPOKCHI IIUHKA, OKCHJI TFOMIHUS,
CEpOBOIOPOAHAS KUCIIOTA, OKCUJ BOJOPO/Ia, HUTPAT MEJIH.

Bapuant Ne 4

1. HazoBure coemunenus: KO, P203 MgCly, H2SO;3; ,H3sPO4 NaN"ON FeMZnO,
H2SO04, FeCls, Ca(OH)2, NaNOs
2. W3 3anmanus Ne 1 Bemummte GopmMyIibl OCHOBaHHM.



3. CoctaBbTe (hOpMYJIIBI BCEX BO3MOKHBIX OKCHIOB JIJIS CeAyIomuX deMeHToB: Si, Al, N, Li
4. CocraBpTe (OPMYIBI CISAYIONIMX COCIUHEHHI: THAPOKCUA ATIOMHUHUS, okcua yriepoaa (IV),
KapOOHAT KaJIbIIHsI, OKCU HATPHSI, XJIOPOBOJAOPOIHASI KUCIOTA

IpakTuyeckoe 3ansaTueNe7 «CBoOICTBa, cOCTaB, TMOJydeHHE U O€30MACHOE HCIOJb30BaHUE
BAKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKAY.

IpakTnyeckas padora Ne§. UneHTH(PUKAIIUA HEOPTAHMYECKHUX BelIECTB

Hean: C nomouiplo Ka4yeCTBEHHBIX pPEaKLUMi HAa MOHBI PAcIO3HATH IPEJIOKEHHbIE HEOPTaHUYECKUE
BEILECTBA.

PeakTuBbl: pactBophl: xyopua xenesa (III), xymopuma ammonus, cynbpaTta HATpuUs, XJIOPUL
HaTpusl, TUAPOKCHUJ HaTpus, xjopuzaa Oapusi, HUTpaT cepeOpa, 10%-HbIi pacTBOp poJaHUAa Kaus
KSCN

OnbiT 1: Hcnonbs3ys BbIJaHHBIE PEAKTUBBI, IMPOBEAUTE XapaKTEpPHbIE pEAaKIUU Ha HOHbI U
JIOKQKUTE KaueCTBEHHBIN cocTaB xJyiopuaa xkenesa (I11).

AJITOPUTM BBIINOJTHEHUS] JAHHOTO ONIBITA

JUiss  BBIMIONIHEHUS JAHHOTO OIBITA COJACPKHMOE TPOOMPKH pasfenuTe Ha JBe npoObl. s
olnpenieNieHusl KaTUOHOB »kene3a Fe+3 mpuieiite B oany mnpobupky pomanua kaiaus KSCN. Yro
HaOmromaere? Jlnsi ompenenenuss anmoHoB xmopa Cl - mpuieiite B Opyryro mpoOHMpPKY HHUTpaT
cepebpa AgNO3. Yrto nHabmogaere? Pe3ynbTaThl OIbITa 3aHECUTE B TAaOMUIy. YpaBHEHMs peakLuit
3aMHIIUTE B MOJICKYJISIPHOU, TIOJTHOW MOHHOHN M COKPAIEHHON HOHHOW (hopMax.

OnbiT 2. B Tpex mnponyMmepoBaHHbIX mpobupkax (1, 2, 3) nmaHwl BemiecTBa: XJIOPHA aMMOHWS,
xJopua Hatpus, cyiabdar Harpus. C MOMOIIbI0 KaueCTBEHHBIX PEaKIMii Ha WOHBI paclo3HaiTe, B
KaKol M3 MpOOMPOK HAXOAATCS JaHHBIE BEILIECTBA.

AJITOPUTM BBITOJIHEHHUS JAHHOTO ONbITA:

JUis BBIMOJHEHUS JAHHOTO OIBITAa COJEPKUMOE Ka)XJ0M MpOHYMEpPOBAHHOM NPOOUPKH pa3enuTh
Ha Tpu npoObl. [lnsg omnpeneneHus XJjgopuja aMMOHHSL HEOOXOAMMO TIPOBECTH KaueCTBEHHYIO
pEeaKkIMI0O Ha HMOH aMMOHHUS - B TpH MNpoObl MPUIMTH PAcTBOP THJPOKCHAA HATpuUs, HArpeTh B
mamMeHu cnupTtoBku. Yto wHabmomaere? Jlns omnpenenenus cynbdara HATpUs HEOOXOAMMO
IPOBECTH KAaYEeCTBEHHYIO pEAKLUUI0 Ha Cylb(paT-uoH - B JABE MPOObI NMPHIUTH PACTBOP XJIOpUIA
Oapus. Yrto HaOmonmaere? [lns MOATBEpXKAECHUSA, YTO B TpPeThed NPOOMpPKE HAXOAUTCS XJIOPUJ
HaTpHs, NPOBEANTE KAUECTBEHHYIO PEaKIUI0 Ha XJIOPUA-UOH - 00aBbTE pacTBOp HUTpaTa cepedpa.
Uro naOmtomaere? Pe3ynbTaThl oOmbITa 3aHeCUTE B TaONWIly. YpaBHEHHS pEaKUMH 3aluIIMTe B
MOJIEKYJISIPHOM, TIOJTHON MOHHOM U COKpallleHHON HOHHOHN (hopMmax.

BriBoj k padore:

Paspnen 4. CtpoeHne U CBOMCTBA OPraHUYeCKHUX BelleCTB

IIpakTuyeckoe 3anstue Ne9. IIpakTuyeckoe 3ansaTHe Ne9. «XuMHYECKOE CTPOCHHE Kak
HOPSIIOK  COEIMHEHHMs aTOMOB B MOJIEKYJi€ COIJIACHO X BAJEHTHOCTH (M30MEphl, TOMOJIOTH),
HOMEHKJIaTypa OpraHWYeCKUX COEIMHEHUN OTAEIbHBIX KJIACCOB, COCTaBJI€HUE IMOJHBIX U
COKpAIEHHBIX CTPYKTYPHBIX (hOPMYJT OPraHUYECKUX BEIECTB OT/AEIbHBIX KIACCOB.

Heanb: 3akpenuTh YMEHHS Ha COCTAaBJIEHHWE MOJHBIX M COKpAIIEHHBIX CTPYKTYPHBIX (opmyin
OpPraHMYECKUX BEIIECTB OTHAEIBbHBIX KJIACCOB, MOHATUS HW30MEPHI, TOMOJOTH, Ha3bIBaTh BELIECTBA IO
HoMeHkatypelIPAC.

Bapuant mnepBblii. 3 npeanokeHHOro mnepedHss BbIOEpUTE JBa BEIECTBA, KOTOPBIE SBISIOTCA
n3omepamu: 1) 3-merunrekceH-1; 2) rexceH-2; 3) MeTWIIHMKIOTeKcaH; 4) rekcaaueH-1,5; 5) rekcas,
6) METUIIOCH30J1.

BapuanTt BTOpOii. V3 npeanokeHHOro nepeuyHs BbIOEpUTE J1BAa BELIECTBA, B MOJIEKYJaX KOTOPBIX
IPUCYTCTBYET [BOIHAs CBA3b MEXAY aToOMaMH yriepoja M Kuciopoga:l) meraHois; 2) yKCycHas
kucnota; 3) dheHoir; 4) TIMIEPHH; 5) alleToH;
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Bapuant Ttpermii. U3 npeIoKEHHOro II€peYHs BBIOEPUTE JBa BELIECTBA, KOTOPHIE SBISIOTCS
romostoramu nientana: 1) CaHg; 2) CsHio; 3) CaHs; 4) CaHao; 5) CeHe.
BriBoa o padore.

IIpakTnyeckoe 3ansaTHeNel0«CBolicTBa OpraHMYECKMX COCIMHEHUN  OTIEJIBHBIX  KJIACCOB,
COCTABJICHME YPABHEHUN XMMHMUYECKMX PEAKUUN C y4aCTUEM OpPraHMYECKHX BEIIECTB HAa OCHOBAHUH
UX COCTaBa U CTPOCHUS».

Henab: 3akpenuTh CBOMCTBA OPraHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS.

Bapuant mnepBbiii. V3 mpemiokeHHOro NEpevHs BEUIECTB BbIOEPUTE BCe CBOMCTBA, KOTOpHIE
XapaKTepHBI Kak AJis peHoma, Tak U Ui YKCycHO# KucioTel: 1) ObecuseyrBaeT 6pOMHYIO BOJY;

2) BsaumogeiictByer co mienoudamu; 3) BsaumopelicTByer ¢ kamuem; 4) Berymaer B peakiiuio
srepuduxanmum; 5) Oxucngercs nepMaHraHaToOM Kajusl.

Bapuant BrTOpoii. U3 mnpemiokeHHOro nepedyHs BbIOEPUTE BCE BEILIECTBA, C KaXIbIM U3
KOTOPBIX B3auMoOAecTByeT nentad: 1) xyop (cset); 2) KMnOs (p-p); 3) 6pomHast BoJa;

4) KOH (p-p); 5) xkucaopos (t).

Bapuant Tpermii. W3 mpennokeHHOro TmepedHs BHIOEpUTE BCE  BEIIECTBA, KaXI0oe U3
KOTOPBIX B3aUMOJICUCTBYET ¢ YKCycHOU kuciotoii: 1) NaOH (p-p); 2) Na2COs (p-p);

3) CeHs; 4) CH30OH; 5) Cu(OH)-.

BoiBoa mo padore.

IIpakTnueckoe 3ansitue Nell. «CocraBieHue cxeM peakiuii(B TOM 4YHCiI€ IO MNPeaIokKEHHBIM
LENOoYKaM IPEBpPALICHUI), XapaKTepU3YIOUIMX XMMUYECKHE CBOICTBa OPraHMYECKUX COEIMHEHUN
OTJENBHBIX KJIAacCOB, CHOCOOBI MX MOJY4YEHHS W Ha3BaHUE OPraHMYeCKUX COCIMHEHMH 110
TPUBUAIBHON WJIM MEXTyHApOIHOU cuctemaTndeckoil HomeHkiiarype [IUPAC».

Heﬂb paﬁoTbI: 3aKpCIUTh 3HAHHUA O B3aHMOJCUCTBHUM KJIACCOB OpTraHHU4YCCKUX BCHICCTB MCKIAY
€000 Ha OCHOBAaHMHM XMMHYECKHX CBOMCTB M CIIOCO0AxX MMOJIy4YCHMU.

Bapuant nepsblii
1.OcymiecTBUTH IIpEBpALLIEHUE BEILIECTB: CH4 > X > Y > C6H5NO2
Omnpenenute, KakMe W3 YKa3aHHBIX BENIECTB SBISAIOTCS BemlecTBaMH X W Y, Ha3BaTh HX IO
Homenknarype [UPAC: 1) xnopOen3zomn; 2) 6enzon; 3) anetuieH; 4) alieToH; 5) rekcas.
2.0CyI1ecTBUTH MPEBPAIICHUE BEIIECTB:
X Y
C2Hs0OH > C2HsCOOC2Hs > C2HsCOONa.
Omnpenenure, Kakue U3 YKa3aHHBIX BEIIECTB SIBISIFOTCS BellecTBaMu X U Y, HA3BaTh UX MO
HOMEHKJIaType IUPAC:
1) C2HsCOOH; 2) C2Hs0H; 3) NaOH; 4) Na2SOs4; 5) Na
Bapuanr BTOpoOi
1.OcymecTBUTh MpEBpaIICHUS BEIECTB:

H2S0s4, t
CH2=CH2> X> Y > C2Hs-O-C2Hs
Onpenenure, Kakue M3 YKa3aHHBIX BEIIECTB SIBISIOTCS BemlecTBaMu X W Y, Ha3BaTh HX IO
Homenkiarype [UPAC: 1) CH3-CH2-OH; 2) CH2CI-CHCI; 3) CH3-CHg; 4) C2Hz;
5) CHsCH:2Br.
2.0CyI11ecTBUTD MIPEBPALLICHUS BELIECTB:
CH3OH
YKCyCHas KHCJIOTa > X > [JIMLAH > Y
Omnpenenure, KakhMe M YKa3aHHBIX BEIECTB SBIAIOTCA BemiecTBaMu X W Y, Ha3BaTb HX IO
HomeHknarype IUPAC: 1) xsmopykcycHas KMCII0Ta; 2) aleTaT HaTpus; 3) alleTUIIEH;

4) MeTHJIOBBIN dPHUP YKCYCHON KMCIOTHI; 5) METHUIIOBBIH 3(UP aMHHOYKCYCHON KHUCITOTHI.



BriBoa mo padore.
IIpakTnyeckoe 3anaTueNel2. «IlonydyeHue aTuIEHa U U3yYEHHUE €O CBOMCTBY.

PesyabTaT 00ydyeHHsl. YCTaHABIMBATh 3aBUCUMOCTb (PU3UKO-XMUMHUYECKUX CBOMCTB OPraHUYECKUX
BelIecTB OT cTpoeHus Mosiekyin. O6mmue kommereHuu OK 01, OK 02 OK 04

1. Bompocsl i jomycka K TIpakTHYecKoi pabore: a) chopMynupyiTe Ieib IUIAHHPYEMOTO
9KCIIepUMEHTa; 0) OOBACHHTE, K KAaKOMYy KJIacCy OPraHWYeCKUX BEIIECTB OTHOCHUTCS STHIICH; B)
OOBSICHUTE, KaKUMH XUMHUYECKUMH CBOHCTBaMH OOJaJarOT BelIeCTBa [AaHHOTO Kjacca, Kakue
Ka4eCTBEHHBIC PEAKLUU Ui UX OOHAPYKEHHS HCIIONB3YIOTCS; I') OOBSICHUTE, KaK MOXXHO MOJYYHTh
BEIL[ECTBA JJAHHOT'O KJacca COCIMHEHHH B JJa0OPaTOPHBIX YCIOBHSX; 1) OOBSICHUTE, U3 YETO COCTOUT
npubop JUISL TONyYeHHS Ta30B; €) IEePEUUCIUTE OCHOBHBIC AaCIEKTHl COOJIOACHUS TEXHUKHU
O0esomacHocT mpu  pabore ¢ JIBX  (3TmioBBIi  cnMpT), arpecCHMBHBIMH  peareHTaMu
(KOHIIEHTPUPOBaHHAs CepHAast KUCIIOTA), HArPEBAaTEIbHBIMU ITPUOOpaMH (CIIUPTOBKA).

2. IlpoBeeHue oNbITOB

O06opynoBanue U nocyaa PeakTHBBI
1. CrexssiHHBIE TPOOUPKHU 1. Konnenrpuposanusiii pactBop HoSO4
2. llltatuB 1y npoOUpoK 2. DTUIIOBBIN COUPT
3. CiupToBKa 3. PactBop KMnOg4
4. Crinuku 4. bpomHuast Bona
5. ITecok

AJroput™M nposeaenus onbita Ne 1

1. Tlony4uTh 3TUIIEH AeTHIpaTaliel HSTUIOBOTO Bonpocel 4 3axanus

cnupTa, 0OHAPYKUTH €r0, H3yIHUTh €r0 CBOICTBA. 1.Y1o mporcxonut B mpobupke? Uto

1.1. B npoOupKy HamuTh 2-3 MII OTUIIOBOTO CIIMPTA  gaGmronaeTe?

OCTOPOKHO J0OABUTH 6-9 MJI KOHIIECHTPUPOBAHHOMN 2. K KakoMy THITy XHMHYECKHX

CepHOM KUCIIOTHI. 3aTeM BChIIIaTh HEMHOT'O peakimii

MPOKAJIEHHOTO TIecKa (TIECOK WIIM MEJIKHE KYCOUKH oTHOCsTCs 3TH mporiecchl? Kak

neM3bl BBOJAT JJIsl TOTO, YTOOBI IPEIOTBPATUTh HA3bIBAIOTCS?

TOJTYKH XKUAKOCTH MTPU KUTICHUHN ). 3aKPBITh TPOOUPKY 3. Kak MeHsIeTcs: OKpacKa

MPOOKOI C ra300TBOJHOM TPYOKOM, 3aKPEIUTb €€ B pacTBOPOB?

MITaTHBE W OCTOPOYKHO HATrPETh COJCPKIMOE Houemy?

npobupku (puc.1) 4, Kakum ninamenem roput 3TusieH?
[Touemy?

C,H;0H
H,S0;
(KOHIL.)_

/ \
Bry (p-p) KMnOy (p-p)

Mpnbop ana nonyyeHns sTuneHa



C,H.,OH = C,H, + H,0

1.2. OcTopoxHO, pPABHOMEPHO HArPEeTh CMECH.

1.3. B nmpyryro npoOupky Hamueiite 2-3 M
pa30aBIEHHOIO PacTBOpA MEpMaHraHaTa Kajus, U
IPOIYCTUTE Yepe3 HEro ras.

1.4. B tperbto npoOUpKY HaIUTh 2-3 M OpOMHOM
BO/JIbl, OITYCTUTh Ia300TBOJIHYIO TPYOKY 10 J1HA 3TOM
NPOOUPKH U MPOIYCTUTH Yepe3 OPOMHYIO BOILY
BBIJICJIAIOLIUICS ra3.

1.5. BeiHyTbh ra300TBO/IHYIO TPYOKY U3 pacTBOpa U
MIOBEPHYTH €€ OTBEPCTUEM KBEPXY, ITOJIKEUb
BbIICTISIONIMIICS ra3 (puc.2).

C:H;OH (aTmio-
BBIV CIIMPT)

H.SO,

3. O0OpaboTka pe3y/IbTATOB ONBITOB

AIpoaHanu3upoBaTh  COOTBETCTBHE  MOJYYCHHBIX  PE3yIbTaTOB  CIOCO0aM  MOJYYCHHS
HENpPEeeNbHBIX YTIEBOIOPOAOB psijia dTHIIEeHA (amkeHoB). ClenaTh COOTBETCTBYIOIIHNI BBIBO/.

2.  CdopmynupoBaTh BBIBOA O (U3MKO-XUMHYECKHX cBoWcTBax HTmieHa. 3.ChopMynupoBath
BBIBO/T

0 crocobax oOHapyKEHUS dTUJICHA.

IIpakTnueckoe 3ansaTueNel3. «MneHTudukanus OpraHUYECKHX COCIUHEHUH  OTHAEIbHBIX
KJIACCOB)»
Heap padoThbi: 3aKpenuTh 3HAHUA 00 WIACHTHU(PHUKAIMN H3YYEHHBIX OPTaHWYECKUX COETUHEHHH,

COBEPIIICHCTBOBATh YMEHHS PEIIaTh SKCIICPUMEHTAJIbHBIC 33/1a4H.
[Ipennaraemasi paboTa OXBaThIBaeT KHCIOPOIOCOJAEPKAIINE COCAUHEHUS: CIUPTHI, albJETHbI,
KHCJIOTHI , YTIIEBO/BI.

1. C momomIpi0 XapaKTepHBIX pPEaKIHi pacro3HaiiTe, B KaKOoW W3 MPOOUMPOK HAXONATCS BOIHBIC
PacTBOpBI: a) 3TaHOJIA; 0)YKCYCHOU KHCIIOTHI; B TTIIOKO3bI; T)IIIUIIEPHHA

2. C moMomIpl0 XapaKTepHBIX PEaKIMil pacro3HaiiTe, B Kakol M3 MPOOUPOK HAXOASTCS BOJHBIC
pacTBopsIL: a)deHona; O)rmunepuHa; B)QopMalbIeTu/a; T) TIOKO35I.



3. C nmomouipio XapakTepHBIX peakluil pacro3Haiite, B Kakoi U3 MpoOUPOK HAXOATCS BOIAHbIE
pPacTBOPBIL: a)TTUIEPUH; 0) paCTUTEIHFHOE MAJIO; B) MAIIMHHOE MACJIO, TIOJYyYeHHOE U3 He(TH;
r')caxapHbIil CUPOIL.

4. Pacno3HaiiTe ¢ MOMOUIbIO OJTHOTO M TOTO € PEaKkTHBa, B KAKOW U3 MPOOUPOK HAXOAATCS BOJAHbBIE
pacTBOpHI: a) heHosITa HAaTpHUs, 0)ITHIIaTa HATPUS; B)alleTaTa HATPHs; T') KapOoHATa HATPHS.

5. Pacno3HaiiTe ¢ MOMOIIBIO0 OTHOTO U TOTO € PEaKTHBA, B KAKOW M3 MPOOUPOK HAXOATCS BOJHBIC
pacTBOpBIL: a)MbLa; 0)0enKa; B)COBI.

6. Vcnonb3ys OAHY U TyXe PeaKIHio, HO Pa3HbIe YCIOBHA €€ MPOTEKaHMs, paclio3HalTe, B KaKOH M3
TpEX MPOOUPOK HAXOMSITCS PACTBOPHIL: a)rauieprHa; 0)popmanuHa; B) Oenka.

7. JlokaxuTe OMBITHBIM ITyTEeM, 4TO KapTodeinb u Oemnbiil Xaed coaepkar Kpaxmall, a cresnoe si0JI0Ko
— IJIIOKO3Y.

Odopmure oTYET, 3aMOTHUB TAOIHILY:

Yro nenanu Yro HaOIIOgaIHA BriBoib1

BeiBoa:

Paszgea. 5. Kunernveckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA XMMUYECKUX
peakuuit

IIpakTyeckoe 3anaTHe Nel4 «CKOpOCTh XMMUUYECKHUX PEAKIMHA U XUMHUYECKOE PAaBHOBECHEY.
Heasb padorbl. 3ydyeHne BIUSHUS pa3IUUHBIX (PAKTOPOB HA MPOTEKAHHWE XMMHUYECKHX PEaKIMH,
000CHOBaHHWE HW3MEHEHHS CKOPOCTH TEYEHMs] XHUMHUYECKUX peakluid, UuX OoOpaTUMOCTH.
OcobenHoctu xuMuueckoro pasHosecusi. O6mue kommnerenuuu OK 01, OK 02
OOopynoBaHMe U peakTHBBI: IITAaTUB C MPOOUPKAMH, 3aKUM JUIsl MPOOUPOK, TOPEIKa, PaCTBOPHI
FeCl3, KCNS, K20r2C7, H2SO4, KOH, pactBopbl #Homa M Kpaxmaja, KpUCTANIMYECKUN
dbenondraneus.
ITopsinok BbINOJIHEHHS PadOTHI
OmnpiT 1. BiusiHrE KOHIEHTPALUK pEarupyroluX BEMIECTB HA XMMUYECKOE PABHOBECUE
B sTom ombiTe m3yuaercs oOpaTuMas peakius Mexay pactBopamu xsopuia sxenesa(lll) FeCl3 u
pomanmma kamuss KCNS. PactBop mnpuoOperaeT KpacHYHO OKpPAacKy BCIIEICTBUE 0Opa3oBaHUSs
ponanupa xenesa(Ill) Fe(CNS)3. [1o n3MeHeHHIO HHTEHCUBHOCTH OKpAIlMBAaHUS pacTBOPA MOXKHO
caenarh BbIBOJ 00 m3MeHeHuH KoHreHTpamuu Fe(CNS)3, a, 3HauuT, U 0 CMEIICHUH PaBHOBECHUS
oOpaTuMoro nporecca.
1 B npobupky BHecute no ase-TpHu Karin pactBopoB FeCI3 u KCNS. Otmerbte npoucxonsiue
W3MEHEHUS.
2 JloBenmute OOBEM TMOJMYYCHHOTO pacTBOpa MPUONHM3UTENBHO a0 2/3 npoOupku. JIErkum
B30QJITHIBAHUEM TI€peMelIaiiTe pacTBOP IO OAHOPOJHOTO OKPALIMBAHUSA W pa3JeIUTe €ro Ha
YeTbIpe MPOOUPKHU.
3 B onny u3 mpobupok no kamisim nobaBeTe pactBop FeCl3, Bo BrOpyro - pactBop KCNS, B
TPEThIO - HECKOJIbKO MHKpommnarened kpucrtammmueckoro KCI 10 mosBICHUS BUIUMBIX
U3MEHEHNH. M3MeHeHne MHTEHCUBHOCTH OKPAILMBAHUS PAaCTBOPOB JIETKO 3aMETUTh CPABHEHUEM C
OKpacKoM pacTBOpa B YETBEPTOU MPOOHPKE.

4 Pe3ynbraThl HAOMIOICHUH 3aHECUTE B TaOIAHILY

Ne JlobaBisieMblil peareHT 3MeHeHre HHTEHCHBHOCTH Hanpasnenne
OKpANIMBAHUs PACTBOPA CMeICHNUs PABHOBECHS

1 FeCI3

2 KCNS

3 KCI




5. 3amumure ypaBHeHue peakiuu Mexay FeCI3 m KCNS, coctaBbTe BBIpaKEHHE KOHCTAHTHI
paBHOBECHsI 3TOM peakuuu. B BpIBOJaX OTMETHTE, B KaKOM HAIpPAaBIECHUU CMEIAETCSI pPAaBHOBECUE
NpU  YBEIWYCHUU KOHIICHTpanuii ucxonHbix BemecTB? IlpomykroB? Jlaiite OOBSICHEHHE STOMY
ABJICHUIO ¢ TOUYKU 3peHus npuHuumna Jle Illarenve. Bnusier 1M M3MeHeHUE NaBlIEHUS Ha CMELLEHUE
pPaBHOBECHS B UCCIIEAYEMOM cucteme?

OmnbIT 2. BiusiHue cpeapl Ha CMELIEHUE XUMUYECKOTO PaBHOBECHS

1 B npobupky nomectute 5-6 kamens pactBopa K2Cr207.

2 K sTOoMy pacTBOpy MO KarisiM 100aBisiiiTe KOHIIEHTPUPOBAHHBIA PacTBOp MIETOYM M HaOtoaiTe
M3MEHEHHE OKPACKH.

3 Korga pactBop craHer XENThIM, J100aBbTE MO KalJIsIM KOHLUEHTPHUPOBAHHYIO CEPHYIO KHCIIOTY U
Ha0JI0 /1Al Te MOsBICHNE OPAHXKEBOI OKPACKHU.

OneIT MOXKHO TNOBTOPSATH HECKOJIBbKO pa3. CrenmaiiTe BbIBOA O BIMSHMM KHCIOTHOCTH CpEAbl Ha
YCTOMYMBOCTH XpOMAT- U OUXPOMAT-HOHOB.

OnwIT 3. BiusiHue teMneparypbl Ha XMMUYECKOE PaBHOBECHE

[Ipu B3aumopeiicTBMM Homa C KpaxmalloM o0pa3yeTcsi CHHee BEIIeCTBO CII0XKHOTO COCTaBa
(Momokpaxmai) Hoxa + Kpaxma # HoJoKpaxmall

1. B npobupky HaneiliTe 3-4 mi pacTBopa Kpaxmana U Ao0aBbTe 2-3 KamuM pacTBopa ioma (1o
MOSIBJICHUSI CUHEU OKPACKH ).

2. Harpeiite npobupky u HabmogaiiTe W3MEHEHHE OKpalluBaHWs pacTBopa. Oxiaaute MNpoOUpKY
BOJIOM, OTMETHTE MPOUCXOIALINE U3MEHEHHUS.

3. Cnemnaiite BeiBOJ 0O TeruioBoM 3ddexte JIH peakmum obpa3oBaHusa Homokpaxmaina. DK30- WIH
SHIOTEPMUYECKUM SIBIISI€TCS ATOT mpouecc? JlaliTe oOBSCHEHHE 3TOMY SIBICHHUIO C TOYKU 3pPEHUS
npuniuna Jle-Illatense

3aganus

1. Bo ckosbKO pa3 yBEIMUYUTCS CKOPOCTh PEAKIIMK B3aUMOJIHCTBUS BOJIOpoJa U Opoma

H2 (r) + Br2 (r) 2HBr (1), ecau KOHIIEHTpalMK1 UCXOJHBIX BEIIECTB YBEJINYUTH B 2 pa3za?

2. Konuentpauu NO u 02, o6pazyrommx NO2, 6s111 cooTBeTcTBeHHO paBHbl 0,03 u 0,05

Mouib/AM3. YUeMy paBHA CKOPOCTh pEaKIu?

3. Bo ckonbKko pa3 yBeIMUUTCS CKOPOCTh PEAKLIMH, €CIIH TeMIlepaTypa noBeicuiack Ha 30°, a
TemreparypHblii ko3 duiuneHT pasex 37

Pa3nes 6. PacTtBopsl
IIpakTuyeckoe 3ansaTue NelS «lIpurorosnenue pacTBOpOB pa3IMYHbBIX BUIOB KOHIIEHTPALIM
Hean: OBnageHne HaBbIKaMU MPUTOTOBIIEHUS PACTBOPOB ONPEACIIEHHON KOHILIEHTPAIUH, C
coOII0ICHHEM MTPaBUJI TEXHUKHU 0€3011aCHOCTH.
OoopynoBanue: Xnopua Hatpus (NaCl), 60% koHIleHpUpOBaHHAS CEpHAs KUCIIOTA,
JTUCTUJUTMPOBAHHAS BOJIA, BECHI, OFOKCHI, MepHas koiioa (100mur).
TeopeTruvyeckue 0CHOBbI

PactBOp - roMoreHHas cuctema, COCTOSIIIas 3 PaCTBOPEHHOTO BEIIECTBA M PACTBOPUTEIS.

[Tpu penieHnu 3aqa4 MOJIB3YIOTCS (HOPMYyIIaMuU:

W P.B.=mP.B./mP-PA.

TP-Pa=m P.B. + m H20

m P-PA - macca pactBopa, T.

m P.B. - Mmacca pacTBOpeHHOr0 BellIecTBa, T.

m H20 - macca Bonpl, T.

WP.B. - maccoBas 10111 paCTBOPEHHOTO BEILIECTBA.

10% pactBop BemectBa couepkuT 10r pactBopeHHoro BemectBa M 90r Boxer B 100r
pacTBopa.

Hanpumep: Omnpenenute MaccoByl OO pPAacCTBOPEHHOTO BemlecTBa, eciaum 10 1 ero
conepxurcs B 100 r pactBopa. Kakast Macca BO/IbI COEPKUTCS B pacTBOPE.

Haro: mP.B.=10r; mP-Pa=100Tr

Haiitu: W P.B.; m HO



Pemenne:

1. WPB.=;WPB.==0,1

2. TH20 =Tp-pa- Tp.B.; TH20=100-10=90T

Ortser: 0,1; 90 r.

IHopsinok BbINOJHEHHUS PA0OTHI:

1. [purorosnenue 2% pacTBOpa COJIHU.

B3BecbTe B OrOKCe 2r XJIopuzia HaTpHs M IEPECHINbTE 4Yepe3 BOPOHKY B KoyiOy Ha 100mi1.
3arem B konOy n00aBbTe BOABI 10 MeTKH. llomydennsiii pactBop umeer 2% konnentpamuio NaCl B
100r pactBopa niu 0,02 maccoByro goao NaCl B 100r pactBopa.

2. TpurotoBnenue 100 mn 10% pacTBOpa CEpHOM KUCIOTHI.

PactBop roroBsat n3 60% KOHLIEHTPHUPOBAHHOI'O PAcTBOPA CEPHOM KUCIOTHI IJIOTHOCTBIO 1,5
r/mi. lns aToro MeH3ypkoil ormepsor 11 mi 60% KOHIETPHPOBAHHOW CEPHON KHUCIOTHI U MEPHBIM
mwmmHapoM 100-11=99 mn Boasl. Boay BbulMBarOT B KoiOy, a 3areM A00ABISIIOT U3 MEH3YPKHU
kucinoty. [lomyuennstit pactBop conepxut 0,1 maccoyto gomro H2SOa.

KonTposbHbie BONPOChI

1. Yro Takoe pacTBOpHI?

2. W3 yero ckiaapiBaeTcs Macca pactopa’?

3. Kak onpeessieTcsi MaccoBast JIoJisi paCTBOPEHHOTO BEIECTBA B pacTBOpE?

4. Kak mpurotoButh10% pactBop miernoun NaOH? Kakas macca NaOH u BOABI COICpKUTCS
B TaKOM pacTBope?
6. IIpumepbl OLIEHOYHBIX CPEACTB /IJIsl MPOBeIeHNs IPOMEKYTOYHOM aTTecTAlUN

6.1. KoHTpoJibHBIe paGoThI IO pa3aejam.
KonTtpoabHnas padora Nel
Paznes 2. Xumnueckne peakuun. « XHMHYECKHE PeaKIum».
3aganue 1. TecT ¢ BLIOOPOM 0IHOTO BEPHOI0 OTBETA
1.0 mpocToM BelecTBe, a He 0 XUMHUYECKOM JIEMEHTE KUCIIOPO/Ie UJIET peUb B BBIPAKEHHUHU:
A) BceM KUBBIM CYIIECTBAM ISl IbIXaHUST HEOOXOIUM KHUCIIOPO/T;
b) kucnopos BXOAUT B cOCTaB IJIMHBI U M1ECKA;
B) kucmopoja BXOAUT B COCTaB BO/IbI;
') KuCIopo1 BXOAUT B COCTAB OKCH/JIOB;
2. OWIbTPOBAaHHEM MOXHO Pa3JIEIUTh CMECh, COCTOSIIIYIO:
A) U3 BOABI U caxapa;
b) u3 GeH3uHa u BOJBI;
B) wu3 pactutenbHOro Macia M BOJIBL;
I') u3 ruHBI 1 BOJIBI
3. dusznyeckoe siBJIEHUE - ITO:
A) Topenue cBeuw;
b) noyepHeHne MeTHOM TUIACTHHBI IPH HarPEBaHUU Ha OTHE;
B) 3amep3anue BOjbI,
I') npotyxanue siiua;
4. CrakaH, TBO3/b, JIOKKa, TPOOHUPKA OTHOCSTCS K:
A) BelecTBaMm;
b) duznueckum sBneHUNM;
B) ¢usnueckum tenam;
') XUMUYECKUM SIBIICHUSIM
5. Cu0:kHOE BelecTBO - 3TO:
A) BOIOpO;
b) consanas kucnora;
B) cepa;
I') kucnopox;
0.0THOCHTENbHAS MOJICKYJISIPHASI Macca HanOoJIbIIas y BemecTna ¢ (hopmyIioi:



A) NHg;
Bb) N20s;
B) NO2;
I') NaNOsg;
7. 3ammch 4N, 03Havaer:
A) 2 MOJIeKyJIBI a30Ta;
b) 4 monekynsl a3ota;
B) 6 artomoB a3ora;
I') 8 atomoB a3ora;
8. Cepa nmposiBisieT HauOOJBIYIO BaJICHTHOCTh B COSAMHEHUH ¢ OPMYIIOi:
A) H:S;
b) SOz;
B) SOs;
I') NazS;
9. Maccosas nons kucinopoaa B cynbdare Hatpusi NapSO4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
') 56,2%
10. Bomopoxa KOJIMYeCTBOM BEIIEeCTBA 5 MOJIb (H.Y.) 3aHUMAET 00BEM:
A 112
b) 112 m;
B) 89,6 m;
') 22,4 m;
11. ®opmynbl OCHOBHOIO OKCH/1a, KUCIIOTHOTO OKCH/1A, KUCIIOTBI, COJIM COOTBETCTBEHHO 3aIMCAHBI
10]T HOMEPOM:
A) CaO, CO2,HCI, NaCl;
b) CuO, SiO2,NaNOs, Mq(OH)z;
B) FeO, ZnO, ZnCl2,HCI,
rBaO, SO3, FeS0O4 ,"POg.
12. Pacnpenenenue 371€KTPOHOB 110 YPOBHSM aToMa BhIpaXXeHO psiioM uucen 2,8,2. Kakomy
XUMHYECKOMY DJIEMEHTY 3TO COOTBETCTBYET?
A) Marsuio;
b) xpemuu1o;
B) kwucnopony;
I') yrnepony.
13. Kucnopon B 1a60paTopur MOKHO MOJTYYHUTh:
A) pasyioKeHHeM MePOKCHIa BOIOPOA;
B) paznoxenuem xjopara Kaius;
B) pa3snoxeHuem nepMaHraHara Kajwus;
') BceMu nepednciIeHHbIMU CIIOCO0aMu
14.0xcun docdopa (V) pearupyer c:
A) Hatpuem;
b) oxcumom cepsl (IV);
B) cepHoii kucnoroii;
I') runpokcuiomMm HaTpUst
3ananme 2. Ilpu ropenun 46,5 r ¢docdopa obpazoBancs oxcun ¢ochopa”™). Breruucnure ero
maccy.
3ananme 3. PacctaBbTe K03()(PULIMEHTHI B ypaBHEHUSIX PEaKIUi, YKaKUTE TUI PEaKIHH:
1. FeCl2+ CI2~ FeCls; 2. AI(OH)3” Al203 + H20; 3. FeCh + NaOH ~ NaCl +
Fe(OH)3



3ananue 4. Hanumumre ypaBHEHUs peaKInid, ¢ TOMONIBI0O KOTOPBIX MOYHO OCYIIIECTBUTD
cnenyromue npespamierus. PaccraBere koddduimenTsl. Fe O3 > Fe (SO4)3 >
Fe(OH)3 > Fe 0s

3aganue 5. CocTraBbTe IEKTPOHHYIO U TpapUIecKyro (GOpMYITy I XUMHUECKOTO 3JIEMEHTA IO/

HOMepoMm 13.

KonTpoubnas pabora Ne2
Pa3zgen 3. CTpoenue U CBOiiCTBA HEOPraHM4YeCKHX BelecTB. «CBOMCTBA HEOPraHUYECKUX
BeLeCTB)»
Bapuantl

1. Brimucare U3 CHHMCKa BELIECTB OKCHJIbI, OCHOBaHMS, KUCIOTHI , COJIM M Ha3BaTh ux: H2SO4
, Cu(OH)2,K3P0s4, Ca0,

2. CocraButh (opmynsl coenuHeHmid: a) okcuaa yriaepoma( II) ,0) ruapoxcunma menu, B)
XJIOPOBOAOPOTHON KUCTIOTHI, T) Cylb(dara HATpuUs

3. Hammcatp ypaBHeHms xumudeckux peakmmid: a) HoSO4 + Mg; 6) Na2O + HBr; B) SOz +
CaO; r)CaCOs3 + HCI; o) AICl3 + AgNO3 .Yka3aTh Ha3BaHUS IPOAYKTOB PEAKIIHH.

4. 3amauya. Kakas macca HaTpusi moTpeOyercs JUisl peakiMu B3auMOJCHCTBHUS ¢ 16 T cepsl,
€CJIU B pe3yNibTaTe peakuuu odpa3oBaics cynbhua HaTpus?

5. OcyIecTBUTD EPEXOIbI: KAIHI™> OKCUJ] KaIHUs> TUAPOKCU] Kalus > cylib(ar Kanus
Bapuanr 2

1. Brinmcarh U3 CHHCKA BEIIECTB OKCHJBLI, OCHOBAHHUS, KUCIOTHI , COJIM M Ha3BaTh ux: NaOH
, H3PO4, SO2, CaCOs3

2. CocraButh (OpMyNBI COeIMHEHWH: a) okcuma azora ( IV) ,0) ruapokcupa Kamusi, B)
XJIOpU/a HaTpus, ') Cyabduaa 6apus

3. Hamucarp ypaBuenust xumuueckux peakuuii: a) HCI + K; 6) K2O + HBr; B) CaCO3 +
H2SO4; 1) CO2 + CaO; x) Ba(OH)2 + SiO2 .Yka3aTh Ha3BaHUS MPOAYKTOB PEAKIIHH.

4. Bprancnure 00beM ra3000pa3HOTO XJIOpa, KOTOPBIA BCTYMUT B PEAKIMIO C HATPUEM, JIA
nosyuenus 11,7 r xnopuna HaTpus.

5. OcyiecTBuTh nepexonsl: cepa> okcun cepbl (IV) >cepuucras kuciaora >cynbdur
HaATpUS

KonTpoubnas pabora Ne3
Pa3nen 4. CTpoeHue u cBOMCTBA opraHuveckux BeulecTB. «CTpoeHune U CBOHCTBA
OPraHNu4YeCKHX BelecTB
1. Tun XxuMu4ecKkou CBA3M MEXIY aTOMaMH yIJIepo/ia B MOJIEKYJI€ BEIIECTB, (POPMYJIIbl KOTOPBIX
CsHsu CHa4
A) OpuHapHas U IBOIHas;
b) JIBoiinas u oquHapHasi;
B) Tpoiinas u nBoiiHas;
I') Tpoitnas u oguHapHasl.
2. O6mas ¢opmyna CnH2n cooTBeTcTBYET:
A) Anxanawm;
b) Ankenawm;
B) Aunkunna;
I') Apenawm;
) Hukmoankanam.
3. MonekynspHas ¢popmysa yrieBoaopoaa ¢ OTHOCUTEIbHON MIIOTHOCTHIO IO BOJIOPOY paBHa 28:
A) CsHao;
b) CaHs;
B) CaHs;
I') C3Hs;
) C3He.



4. Bemectsa, hopmyinbl koTopbix CHz = CHz u CH2 = CH - CH» - CHs, sBisiroTcs:
A) BeriectBamMu pa3HbIX KJIACCOB;
b) I omonoramu;
B) Usomepamu;
I') OnHuM U TEM ke BEIIECTBOM.
5. ¥YcranoBuTe COOTBETCTBHE.

DopmyJia coeIMHEHUA Kuacce coennnenus
A. C17H3sCOOH 1. AnkaHsl
b. CsHs 2. AJIKEHBI
B. HCHO 3. ANKUHBI
[". C2HsOH 4. ApeHbl
/1. CsHio 5. AJIbIeruapl
E.CH4 6. KapOoHOBBIE KHUCIIOTHI
DK.C3H4 7. CnupTsl

6. JonmoaHuTth. Peakius neruapupoBaHus - 310....

7. Maccosas nons yraepoaa B npornuiieHe C3H6 paBna: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KomuuecTBo BemecTBa aTana maccoit 1,6 T paBuo: A. 1,5 mons. b. 1 mons. B. 0,05 mons. I'. 0,1
MOJIb.

9. Maccosas nomns Bogopoza B yriepoze 14,3%, oTHOcHTeNbHAs TNIOTHOCTH TI0 BOJOPOIY paBHa 21.
Onpenenute hopmyiy.

10. BeiBemuTe UCTHHHYIO (hOpMYITy OpraHmYecKoro coeanHenus, conepxkamero 40,03% C, 6,67%
H, u53,30% O. MonspHas Macca 1aHHOro coeuHeHus paBHa 180 r/momnb. HazoBute BeecTso.
11. K xakomy THIy OTHOCST peaklinio, ypaBHeHue kotopoi npuseneno? CHsz -CH3"CH2=CH> +
H2

12. CocraBbTe cTpyKTypHBIE PopMyIbl n3oMepoB coctaBa CsHio. HazoBure BemecTna.
OreHoYHBIE CPEACTBA IPOMEXKYTOUHON aTTecTallMy o AucuuIuinHe «Xumus» [Ipomexxyrounas
aTTecTalnys Mo JUCHUIUINHE «XUMHUs» TPOBOAUTCS B popme auddepeHnrnpoBaHHOrO 3a4éra.

6.2 Tectbl N0 pazaeaam
Pa3znen 1 OcHOBBI cTPpOEHMS BeleCTBA
Tema 1.1 Tect Nel «CTpoeHre aTOMOB XUMHYECKHX 3JIEMEHTOB M NPUPOAAa XUMHYECKOI
Bbi0epuTe o1MH NpaBUIbHbIN OTBET:
I.  Artomsl C u Si UMEIOT OZJMHAKOBOE YHCJIO:
A) HEHTpPOHOB B S/IPE;
B) sHepreTrueckux ypoBHeH;
B) 57eKTpOHOB Ha BHENTHEM 3HEPTETUUYECKOM YPOBHE;
I') snexTpoHOB.
2. B psany xummdeckux snemeHToB Li-Be-B-C metammmueckue cBoiicTsa:
A) ycunuBarorcs;
b) ociraGeBarot;
B) He meHstoTCH;
') u3MeHAI0TCS IEPUOUUECKH.
3. K s-nnemeHTaM OTHOCHUTCS:
A) K;
b) S;
B) Fe;
r) Br.
4. Tlyrem coeamHeHUs aTOMOB o1 HoMepoM 11 u 17 oGpa3yeTcs BEmecTBO ¢ XMMHYECKOM CBSI3bIO:
A) nonHoit
b) xoBaneHTHON NONASPHOI



B) xoBasIeHTHOM HETIOISPHOU

I') MmeTannmueckoi
5. {xomuuecTBO 3JEKTPOHOB B aTOME; KOJMYECTBO IHEPreTUYECKUX YpPOBHEH; koimdecTtBo 11
JJICKTPOHOB HA TIIOCICTHEM OJHEPreTUYeCKOM YpPOBHE;, KOJIMYECTBO IIPOTOHOB B sIpe aromal
COOTBETCTBYET

A) HoMepy mepuoa

b)nomepy rpymibl

B) mnopsakoBomMy HOMEpPY
6. {xynopuny 6apus, anmasy, aMMHaKy, CEPHO# KHCIIOTE }COOTBETCTBYET:

A) HOHHas XUMHUYECKas CBSI3b

b) xoBaneHnTHas nosspHas XUMUYecKas CBSI3b

B) xoBasjeHTHas HeMoOJsIpHAsE XMMUYECKAsl CBSI3b
7. {cBs3p, 0Opa3zoBaHHas 3a CYeT 0Opa30BaHMs OOIIMX SJIEKTPOHHBIX IMap; CBA3b, 0Opa3oBaHHAs 3a
cuer 000OIIECTBICHUSI BAJCHTHBIX AJIEKTPOHOB; CBsI3b, 00pa30BaHHAsl 3a CYET AJIEKTPOCTATHUYECKUX
CHJI IPUTSKECHUS } Ha3bIBACTCS

A) HOHHOI

b) Meramnuaeckoit

B) xoBajeHTHOI
8. {B mopsiake Bo3pacTaHHWs METAUTMYECKMX CBOWCTB; B MOPsAAKE YObIBaHHUS pajnyca aTOMOB; B
HOPSIIKE  BO3PACTaHUSI  KHUCIOTHBIX CBOMCTB  JIETYYMX BOJOPOIHBIX  COCIUHCHHI }3JICMEHTHI
PacIoI0XKEHBI B PSIIY

A) K, Ca, Sc

b) Al, Mg, Na

B) FCI 1
9. Kaxoe u3 cyxaeHuii BepHo ajist aneMentoB {YA rpymmsl , 1 VA rpynmbl, 1A rpymnnsi}

A) ob6ras ¢popmysia JeTydero BogopoaHoro coeaunenus RH4

b) He 00pa3yroT JIeTyurX BOJOPOIHBIX COEIMHEHUN

B) 10 3aBepiIicHHUs SHEPTETHUECKOTO YPOBHS HE XBAaTAeT TPEX JIEKTPOHOB
10. Cpenu BemiectB, ykazanubix B psay {NHs, O2, HCI, SO2; CaO, HNOs, Cl2, CO2; H2S0a4, Hl,
CuCly, CH4, NH3} xoniuecTBO COeIMHEHHI ¢ KOBAJICHTHOM MOJIIPHOI CBS3bIO PAaBHO

A) Ttpem

b) nBym

B) uersipem
11. Xumuueckas CBs3b B MoOJIeKyJax {030Ha W XJIOpUIA KaJbIMs; CEPHOM KHUCIOTHI M XJIOpHIA
aMMOHHSI; CEPHOU KHCIIOTBI M 030Ha COOTBETCTBEHHO}

A) KOBaJeHTHas MOJIAPHAS U HOHHAS

b) xoBaneHTHas moyispHas ¥ KOBAJIEHTHAS HETOJsIpHAs

B) koBajeHTHas HEMOJSPHAS U UOHHAS

Tema 1.2. Tect N2 «Ilepuoanyecknii 3aK0H ¥ NEPHOANYECKAS CHCTEMA XUMHUYECKUX
anemMenToB JI.U. MeHaeneeBa

Bapuant Ne 1
12. 'V aToma cepbl YHCIIO0 MIEKTPOHOB HAa BHEIITHEM YPOBHE U 3apsiT Apa PaBHBI COOTBETCTBECHHO

1) 4u+l6 2)6u+32 3)6u+16 4) 4 u+32
13. CxomHOE CTPOCHHE BHEIIHETO AIEKTPOHHOTO CJIOS HIMEIOT ATOMBI MBIIIIbSIKA 1
1) ¢ochopa 2)cenena 3)repmanus 4)Bananus

14. B psigy XUMHUYECKHUX 3JIEMEHTOB:
ATIOMUHUI>KpeMHHUIT>hochop>cepa
BBICIIIAsl CTETICHb OKUCIICHUS
1) yBenmumBaercs 3) He u3MeHseTCs
2) yMEHbIIaeTCs 4) cHauasa yBeIMYMBAETCSI, a IOTOM
YMEHbILIAETCs



15. IIpursxkeHne 3JeKTPOHOB BHELIHETO CII0S K SAPY YBEITHMUUBACTCA B Py
1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K
16. B psay Be-B-C-N npoucxoaut
1) yBenuveHue pagmyca aToMOB
2) yBEIMYCHUE CHJIBI IPUTSHKCHHS BAJICHTHBIX JICKTPOHOB K SAPY
3) yMeHbIICHUE ITEKTPOOTPULIATEIIEHOCTH
4) yMCHBILICHUE YHCIIA BAJICHTHBIX 3JICKTPOHOB
17. B nopsake ycuieHHs HEMETAIIIMYECKUX CBOMCTB pPacoIOKEHBI

1) S-Se 2) Se-Br 3) Br-1 4) I-Te
18. HawuOGonbsmmii paguyc y aToma
1) 6poma 2) NMHKa 3) kanbuus 4) repmaHus
19. Hawubomnbmieil BOCCTAaHOBUTEIHHOM aKTUBHOCTBIO 00J1a/1aeT
1) Si 2)P 3)S 4)C1
20. Beicmmii okenp coctaBa 90 00pa3yroT BCe 3JIEMEHTHI
1) IV A rpymmsi 2) HA rpymisr 3) IV nepuona 4) Il nepuona

21. Tlo HOMepy mepuoa MOKHO OTPEACTHUTD
1) KOJIMYECTBO 3JCKTPOHOB Ha BHEITHEM YPOBHE aToma 3) 3aps sjapa aToma
2) KOJIMYECTBO BCEX DIICKTPOHOB B aTOME 4) 4KciI0 SHEPreTUYeCKUX
YpOBHEM B aTomMe
22. CKOJBKO SHEPreTUYECKUX YPOBHEW B aTOME CKaHIUs?
n1 2) 2 3)3 4)4
23. OueHnTe NPaBUIBHOCTD CYXICHUI
A. Merannuyeckie 1 BOCCTAaHOBHUTEIBHBIE CBOMCTBA 3JIEMEHTOB B TJIABHBIX MOATPYIIax C
pOCTOM 3apsizia siipa YBEITNIHBAIOTCSI.
Bb. B nepuoje ¢ poctom 3apsija spa OCHOBHbIE CBONCTBA OKCHJIOB U THJIPOKCHI0B
YBEITUYIHABAIOTCSI.
1) BepHO TOIBKO A 2) BepHO TonbKO b 3) BepHBI 00a cyxaenus 4) ob6a
CYXXJICHUS] HEBEPHBI
24. Hawubonee CHIIBHBIMU OCHOBHBIMU CBOMCTBaMH 00J1aJ1aeT THAPOKCHU

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnortHble cBOCTBa HanboIIee BHIPAKEHBI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psany xumuueckux snemeHToB Na — Mg— Al:
1) yMEHBIIAIOTCS 3apsibl AP aTOMOB
2) YBEIMYMBACTCS YKCIIO DIICKTPOHOB BO BHEIITHEM DIICKTPOHHOM CJIOE
3) yMeHbIIaeTcs dIEKTPOOTPHIATEIEHOCTh
4) yMeHbIAeTCs paluyCc aTOMOB
5) ycHIMBAarOTCs METATMYECKUE CBOMCTBA
27. B psagy xumudeckux sieMeHToB F— Br — I:
1) Bce 3JeMEHTHI UMEIOT BBICIIYIO CTETICHb OKUCICHUS, PABHYIO HOMEPY TPYIIIIBI
2) ocnabeBalOT HEMETATMYECKHE CBOMCTBA
3) yBenMuMBAETCS BBICIIAS CTEIICHb OKUCIICHHS
4) yBeIMUYMBACTCS PAIUYC ATOMOB
5) o00pa3yroT JeTy4ne BOAOPOIHBIE COSTUHEHMs ¢ 00mIel ¢popmynoit HD

I[Ipumeuanue: 3aganus Al-Al4 ouenuBarotces 1 6amiom. 3aganus Bl u B2 onenuBatorcs 2
6aymamu. CraButcs 1 Gayt, eciau B OTBeTe JomyiieHa ogHa omunoka. CtaButcs (0 6amios, ecinu: a) B
OTBETE JIOMYILEHO Oosiee 0JHON OMHMOKU; 0) OTBET OTCYTCTBYET.

MaxkcuManbHBIA O0alll 3a BEIIOJIHEHHE BCEX 3a0aHUi coCcTaBisIeT 18 0amios.

Pa3nen 2. XuMun4yeckue peakuuu
Tema 2.1.



28. UYTO OTHOCHUTCS K XUMHYECKHUM SIBJICHUSIM?
1) ucnapeHue BOJBI
2) TOpEcHHE APOB
3) mneperonka HedTH
4) maBJICHHUE 0JIOBA
29. YeM xapaKTepH3yeTcs 3K30TepMUYecKas peaKius?
1) oOHa CONMpOBOXKAACTCS MOTJIOIICHUEM TEILIa
2) TerioBoro 3¢ dekTa He HAOIaeTCs
3) oHa CONPOBOXKIAETCS BIICICHUEM TEILIa
4) TakuX peakiuid HeT
30. Kak Ha3bIBaeTCs peakius, B pe3yJbTaTe KOTOPOH M3 OJHOTO CIOXHOTO BEIIECTBAa 00pa3yeTcst
HECKOJIbKO HOBBIX BEIIECTB?
1) peakuus coeqHMHEHUS 3) peakuusi oOMeHa
2) peakius 3aMeIeHHs 4) peakus pas3yioKeHUs
31. UYemy paBnHa cymma ko3 duimenton B ypaBHeHun peakuuu Ca(OH)2 + HNO3 * Ca(NO3)2 +
H20?
1) 4
2) 6
3) 5
4) 12
32. Kakas macca Boabl oOpasyercst pu B3aumojeiictsun 0,5 MOJIb BOJIOPOJIA C KHUCIOPOAOM?
1) 45r
2) 9r
3) 18r
4) 1,8r
33. Kakoe BeriecTBo 0003HAYEHO CHMBOJIOM X B cxeMe mpeBpatienuid Li * x >1i01 1?
1) Li20
2) LiO
3) LINO3
4) LiCl
34. YcTaHOBHTE COOTBETCTBHE.
Tun XuMHUYECKON peaKkuu CxeMa XMMUYECKOH peakuu
1) MgCO3 " C02J + MgO
A. Peakuus pasnoxernnss ~ 2) CuO + Al Cu + A1203
B. Peakuus o6MeHa 3) NO+02"NO2
B. Peakuus 3amenienus 4) ZnO +H2" Zn + H20
I. Peaxumst coemuuennss ~ ©) HC1 + NaOH * NaCl + H20

6) BaC12 +

Na2S04 ~ BaS04; + NaCl
35. BoccraHnoBuTe paByro 4acTh YpPaBHEHHS PEAKIIMU IO €r0 JICBOW YacCTH.
JleBas yacTtp ypaBHeHus [IpaBas yacTb ypaBHEHHS

1) Cu+H20
A. Cu(OH)2 = 2) CuCl +H20
b. CuO + 2HCI = 3) CuS
B.CuO +H2= 4) CuClI2 + H20
ICu+S= 5) CuO + H20
6)
20 + H20

36. BCTaBbTE YpaBHEHME PEAKIIMU IO ONUCAHHUIO, 1aliTe XapaKTEPUCTUKY YPaBHEHMS PEAKLIUU:
cynbdar xenesa(lll) + rugpoxcun kanusa = rugporcun xenesa(lll) + cynpdar xanus.

C2. ('ocTaBbTE YpaBHEHHsI peakiluii o cxeme nmpespamennii: S ~ SO2 ~ SO3 ~ H2S04 ~
Na2S04.

Cu
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Tema 2.2.



B xaxom Bompoce BbIOEpHUTE OMH MTPABUIIBHBIN BApDHAHT OTBETA.
37. U3 nepedynciaeHHbIX 3JIEKTPOIIUTOB YKaKUTE CIA0BINA IIEKTPOJIUT:

a) THUIPOKCH] KalbIus B) CepHasi KUCJIOTa
0) mIaBUKOBas KUCIIOTa ') TUAPOKCUJ HATPUS
38. U3 mpencraBieHHBIX YaCTHI BHIOEPUTE CYJIb(PUT-UOH:
a) S* 0) SO3*
B) SOz r) SO4*
39. Kakoe coenrHeHre B MOHHOM YPaBHEHHUH 3aITUCHIBACTCS B BUIE MOJICKYJIbI?
a) a30THas KUCJIoTa 0) oprodochopHas kucioTa
B) THUIPOKCHU] 11e3Us 1) CHUIMKAT HATPHs
40. IIpu nuccouumanuu 3 MOJIb KaKOro CoeIMHEeHus1 o0pasyercs 9 Mosib aHHOHOB?
a) HHUTpaTa aTFOMUHUS 0) xnopuna xenesa (II)
B) cynb(dara HaTpus r) cynbduaa Kamus
41. Ilpu B3auMOJEHCTBUM KaKOH Maphl BELIECTB BBIACINUTCS Ta3?
a) THJIPOKCHJ MarHus U a30THasi KUCIIOTa 0) cynb(UT Kaius U COJITHAs KUCIOTa

B) HUTpaT HaTpus u oprodocdopHas kuciora r) ruapokcun xenesa (II) u cepras kucnora
42. C pacTBOpOM KaKOT0 COEJAWHEHUS IPOpearupyer TuAPOKCU/I IIMHKA?

a) THUAPOKCHIA Kalus 0) cynbdaTa HaTpUsL
B) XJIOpUJa MarHus I') HUTpaTa Kajaus
43. Kaxoii OKCH]I 3 TIEPEUUCICHHBIX PEarupyeT U ¢ TUAPOKCUIOM HATPUs, M C a30THOU KUCIIOTOM:
a) OKCHJI MarHus 0) oxcun kpemuus (IV)
B) OKCHJ] O€pUILIH ') OKCHJI KaJIBIIHS

44. Coxpamennoe nonHoe ypasuenue 2H+ + COz* = H20 + CO2 cooTBeTCTBYET B3aUMOCHCTBHIO
a) kapOoHaTa KalblUg U a30THOW KUCIOTHI
0) kapOoHaTa KajHs U YKCYCHOM KHCIIOTBI
B) okcupa yriaepozaa (IV) u ruapokcuna HaTpus
r) kapOoHaTa HAaTPUs U CEPHOM KMCIOTHI
45. Ocanok o0pa3zyercs B pe3yJabTaTe B3auMOICHCTBUS
a) aleraTa HaTPUS U COJITHON KUCIIOTHI
0) cynbduaa kanus u HUTpaTa ceuHma (II)
B) opTodochOopHOit KUCIOTHI U THAPOKCHIA HATPUS
r) oxcuaa cepsl (IV) u ruapoxcuaa kanus
46. Kucnas cosb MoXkeT 00pa30BaThCs MPH B3aUMOACHCTBUH MMJIPOKCUA HATPUSA H ...
a) XJIOPOBOJOPOJIHOMN KHUCIOTHI 0) a30THOM KHUCIIOTHI
B) OPOMOBOIOPO/IHOM KHCIOTHI I') CEpHON KUCIIOTHI
47. Ilpu noGaBieHHH K pacTBOPY XJIOPHIa ATFOMUHUS U30bITKA PACTBOPA TMIPOKCHIA HATPHUS
oOpa3yercs
a) A1(OH)s 0) NaAlO2
B) Na[A1(OH)4] r) Al203

Pa3pnen 3. CtpoeHne H CBOMCTBA HEOPraHNYECKUX BeLIECTB
Tema 3.1 Knaccupukanus, HOMEHK/IAaTypa U CTPOCHHE HEOPTaHNYEeCKUX BellecTB

Tect ¢ BBIOOPOM NPaBHILHOIO OTBETA.
48. KucnoTHBIMU OKCHIAMHU SIBJISIFOTCS BCE BElllECTBA B rpymme: 12

a) ZnO, SOz, H2S046) SiO2, Cl207, P2 0s B) CO2, Al203, Fe203T1) Li20, NO, FeO
49. BemectBo, Ha3BaHUe KoToporo HUTpaT xenesa (II), umeer popmymy:

a) FeN 6) Fe(NOz3)sB) Fe(NO2)21) Fe(NOs)2
50. Consmu SIBISIFOTCS:

a) Al2S3, NH4Cl, H2SiO4 6) Al203, NH4aNOs, K2&04 8) Al(OH)3, NH4Q, Na2SiOs r) Al,Ss,

NHCI, K2SiO4

51. K OCHOBHBIM OKCHIaM OTHOCHTCS TpyIIIa BEIIECTB:

a) SO3z,HCI, CuO 6) CuO, Na20, Ca0 B) CaO, BaO, SiO2r) SiO2, OF2,Al203



52. K kucioTaM OTHOCUTCS T'PYIIa BEIIECTB:

a) H2S, HNO,HBr 6) KCI, HCI, H2SO4 B) NHs, HNO3, HJ r) NaOH, H2SOa4, H2S
53. BermiecTBo, Ha3BaHKE KOTOPOTO CYIb(MUT HATPHUS, UMeeT HopMyITy:

a) Na2S0306) Naz SO48) 2K S 1) NaHSO4
54. OCHOBHBIM OKCHJIOM ¥ OCHOBHOM COJIBIO SIBJISIFOTCS:

a) FeO u FeSO4 6) CaO u CaCl2 B) BaO u Ba(NO3)2 r) CaO u (CuOH), CO3
55. OcHoOBaHHMEM M KHCIIOTOW COOTBETCTBEHHO SIBJISIFOTCS:

a) HNOszu (NHOAI(SO4)26) H2S u NaNOs B) K2SO3u Ca(OH)21) KOH u H4P207
56. OCHOBHBIM IPU3HAKOM, IT0 KOTOPOMY CJIO)KHOE BEIIECTBO OTHOCST K KHCIIOTaM, SIBISCTCS
HaJINYHE B €r0 COCTaBE:

a) KHUCJIOTHOTO OCTaTKa 0) aTOMOB KHCJIOPOJia B) aTOMOB BOJIOPO/A T') THIPOKCHUILHOMN

TPYIIIIBI
57. K amdoTepHbIM COCTMHEHUSM OTHOCUTCSI TPYIINa BEIIECTB:

a) Al20g, SiOz2, Ba(OH)26) Zn(OH)2,Ca0, P20sB) ZnO, Zn(OH)2, Ca(OH)21) AI(OH)3 ,

Zn0, Zn(OH)2
58. Okcwun MeTaiia, KOTOPBIM B3aUMOJICHCTBYET U C OCHOBAHHEM, U C KUCIIOTOMU, SIBIISCTCS:
a) amoTepHbIM 0) HECOJIE0OPA3YIOIINM B) OCHOBHBIM T') KUCIOTHBIM
59. BemecTBO, B KOTOPOM BaJICHTHOCTH cepsl 11, 3To:

a) CEpHHUCTHIH ra3 6) cepoBoAOPO B) cynbdar kanus 1) okcua cepsl (IV)

60. TIpupogHOMY COCAMHEHUIO KAJIBIHS, HA36IBACMOMY MPaMOp, COOTBETCTBYET hopMyIia:

a) Cas(POa4)26) CaCOsB) Ca(OH)2r) CaSO4
61. YrapHbBIM ra30M Ha3bIBAIOT:

a) okcun yriepona (IV) 6) oxcun cepsl (IV) B) okeup yrinepona (II) r) okeup asora (I1)
62.0OCHOBaHUS COOTBETCTBYIOT XUMUYCCKUM 3JIEMEHTAM, UMEIOIIUM CIICAYIONINE TIOPSAKOBBIC
HOMEpa B MEPUOIUYECKON CUCTEME:

a) 20,16,12 6) 12,20,19 B) 13,14,151) 6,11,12

Tema 3.2 @Pu3uK0O-XUMHYECKHE CBOMCTBA HEOPTAHMYECKHUX BELIECTB
Pesynbrar 00yuenus KiaccupunupoBars HeOpraHnueckre BeIecTBa B COOTBETCTBUU C UX
CTPOEHUEM

63. bunapHOe coeMHEHNE XUMUYECKOTO dJIEMEHTA C KUCIOPOJIOM B CTETIEHU OKHCIICHUS -2, B
KOTOPOM caM KHCJIOPO/T CBSI3aH TOJIBKO C MEHEE JIEKTPOOTPHUIIATSIILHBIM AJIEMEHTOM:
a) oxcup + 0) conb B) kucnora 2. OcHoBHBIE Okcuabl: a) okcua cepbl(YT) SO3
0) oxcua Hatpust NapO + B) okcrp azota(”) NO2
64. OCHOBHBIE OKCHUJIBI:
a) okcua azora(”) NO2
6) oxcun cepsi(YT) SO3
B) okcua Meau(11) CuO) +
65. KwucioTHbie OKCHIBIL:
a) okcun ceppl(YT) +
6) oxcuna menu(11) CuO)
B) okcuj nuHka ZnO
66. KuciaoTHBIE OKCHIBI
a) oxcun amomunus A1203
06) oxcun nmHKa ZnO
B) okcuja azora(™) NO2 +
67. AmdorepHbIC OKCHIBIL:
a) okcua azora(”) NO2
06) okcua nuHKa ZnO +
B) okcua HaTpust Na2O
68. AmdorepHbIC OKCHIBIL:



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

a) okcua meau(IT) CuO)
0) okcun azora(Xy) NO2
B) okcun amoMuaus Al20s+

F):[e HaxoJATCA HYKJIICHHOBBIC KUCJIOTHI B 9YKapHUOTax:

a) B MUTOXOHJIPHUAX
0) B MemOpaHe
B) Bsaape +09.
Urto Takoe HyKJIEHMHOBasl KHCIIOTa:
a) Owomnommmep +
0) pacTtBOp
B) HEOPraHM4ECKOE COCTUHEHUE

Bce xuciotsl B cBoeM cOCTaBEe HMEIOT KHUCJIOpOA, TaK JIM 3TO:

a) Jna
0) Her+
B) HE U3y4YEHO

Kucnoram COOTBETCTBYIOT CJICAYIOIIEC COCAUHCHUC!

a) HBr+
6) HOH
B) NaOH

Kucnoram COOTBCTCTBYIOT CJICAYIOIIECC COCAUHCHUC!

a) NaxSO4
06) H3AIO3+
B) NaOH

Kucnoram COOTBETCTBYIOT CJICAYIOIIECC COCANHCHUC!

a) CH3COOH +
0) KsPOs4
B) HOH
Kucnotsr 06pasyrorces mpu B3auMo1eHCTBUU:
a) KHCJOTHOTO M OCHOBHOTO OKCH/JIa
0) OCHOBHOTO OKCHJIa Ml BOJIbI
B) KHCJIOTHOTO OKCHJIA ¥ BOJIBI +
B3anmoaeiicTBrE OCHOBAHHS C COJIBIO:
a) NaOH + MgCl. = NaCl + Mg(OH)2 +
6) NaOH + HNOs= HOH + NaNO3
B) NaOH + CO2= NaHCOs
dopmyna, COOTBETCTBYIOIIAS COJH:
a) CH3COOH
6) NaHCOz+
B) H3AIOs
dopmyna, COOTBETCTBYIOIIAS COJH:
a) HBr
6) CHsCOOH
B) Mg(OH)Cl2+
dopmyna, COOTBETCTBYIOIIAS COJH:
a) HBr;
0) KoS+
B) K20
OcHOBaHUS MOTYT BCTYIIAaTh B PEAKITHIO C:
a) OCHOBHBIMU OKCHIAMHU
0) CO BCEMHU HEOPTaHUYECKHMH BEIICCTBAMU
B) KHCIIOTHBIMHU OKCHJAMHU +
KucnoTHble OkcHIbI MOTYT B3aUMOJIEMCTBOBATH C:



82.

83.

84.

85.

86.

87.

88.

89.

a) OCHOBaHHEM
0) cousblo +
B) KHCIJIOTOM
KucnoTHble OKCHIBI MOTYT B3aUMO/IEMICTBOBATD:
a) C OCHOBHBIM OKCHOM +
0) c KHUCIIOTOM
B) C OCHOBaHHEM.
OKCHIBI COCTOST U3 KUCIOPOIA H:
a) JIBYX JIEMEHTOB
0) omHOro 3JIeMeHTa +
B) TpeX JEMEHTOB
Bri6epuTte rekcarunpoxcodeppar HaTpus:
a) Naz[Fe(OH)4]
6) Na[Fe(OH)6]
B) Nas[Fe(OH)s] +
HuTpar anromunus B pacTBOpe B3aUMOJACHCTBYET C:
a) Ca(OH)2+
6) Fe(NOs):2
B) KCI
I'anpokapOOHAT HATPHUS PEATUPYET ¢ KAKIBIM U3 dTUX BEIIECTB:
a) O2u CO2
6) NaOH u HCI +
B) CaCl2u NaOH
Mexy coboii pearupyror:
a) ruapokcua meau (II) u consHas kucnora +
0) xapOonat Oapus u ruapokcun meau (II)
B) TUIpOKcHI MarHus u HUTpaT ceuHIa (II)
OcHoBanusg — 3T0O:
a) CIIOKHBIC BEIIECTBA COCTOSIINE U3 METaJNIa U KMCIIOTHOTO OCTaTKa
0) CIIOKHBIE BEIIECTBA COCTOSAIINE U3 BOJIOPO/IA U KUCIIOTHOTO OCTaTKa
B) CIIOKHBIE BEIIECTBA, COCTOSIINE U3 aTOMOB METaJljia U THAPOKCOTPYIIIBI +
Kakoe 13 nmpuBeICHHBIX HUXKE BEIIECTB SBJISCTCS OCHOBAHHEM:
a) Fe(OH) +
6) CaO
B) Na2S04

90.Yto obpazyercs mpu Bzaumoeiictur NaOH ¢ CO2:

a) CoJb ¥ BoJa +
0) coJIb M KHCJIOTA
B) OCHOBaHHUE U OKCH]]

91. OcHOBaHuE TUCCOLMMPYET Ha:

a) KaTHUOHBI BOJOPOJA U aHUOHBI KUCJIOTHOTO OCTaTKa
0) KaTHOHBI MEeTaJlJIa U TUAPOKCHUI aHUOHBI +
B) KaTHOHBI METaJlIa U aHHOHBI KUCJIOTHOT'O OCTaTKa.

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX BelleCTB
Temad.1. Knaccudukanus, CTpoeHHE 1 HOMEHKJIaTypa OPTaHUYECKUX BEIECTB



Bomnpoc 102
VYkaxure crpaBeInBbIe YTBEpKAeHU. B yriaeBogopose co cTpykTypHO# dopmynoit

CH;
|
H>C-cH-CH-C- CH3
1111
H>C - CH, CH3 CH3

BapuanTbl 0oTBeTOB

A. 4HCJIO IepBUYHBIX aTOMOB C paBHO CyMMe BTOPUYHBIX M YETBEPTUUYHBIX
B. umci0 BTOpUYHBIX aTOMOB C PaBHO YUCITYy TPETUYHBIX

C. uMcio TpeTUyHbIX aToMoB C B 2 pa3a Oosiblile yncia YeTBEPTUYHBIX

D. yucio nepBudHbIX aToMoB C B 2 pa3a 0oJIblIe YUCiIa TPETUYHBIX

Bonpoc 103
B oprannyeckux BemecTBax BaJICHTHOCTh aTOMa YTJIepo/ia, Kak MpaBUIIo, paBHA:

BapuaHTbl 0TBETOB;
a) 1;
0) U;
B) III;
4HIvV

Bonpoc 104
VYKaXuTe 9nuciIo aTOMOB BOJJOPO/Ia, KOTOPOE BXOAUT B COCTaB MOJIEKYJIbI, CKEJIET KOTOPOH NMeeT
CTpOeHHE

Bonpoc 105
3anuiuTe, CKOJIBKO YTIIEBOAOPOI0B H300PAKEHO C TOMOIIBIO CIEAYIOMIUX CTPYKTYP YTIIEPOTHOTO
ckeinera’?

c-—-C e e ¢ ¢
s
C=C CG—=C=—C C =0
€= = | C & € |
C C-C

Bomnpoc 106
B umcito monoskenwnit TCOPHUU XUMHUUYCCKOI'0 CTPOCHUSA OPraHUYCCKUX COC}II/IHeHI/Iﬁ HE BXOOUT
YTBEpXKJICHHE:



BapHaHTLI OTBETOB

A. OpraHU4YecKHe BEIIECTBA HE MOTYT OBITh MOTYYCHBI U3 HEOPTAHUUECKUX

B. aTOMbI U rpyNIbl AaTOMOB B MOJIEKYJIaX B3aWUMHO BJIMSIOT APYT Ha Apyra

C. OJHOU H TOMH k€ MOJIEKYJIIPHOU (POPMYIIOH MOKHO OITUCATh COCTAB PA3IUYHBIX BEIIECCTB

D. aTOMBbI B MOJIEKYJIaX CBSA3aHbI B ONPEACIIEHHON MTOCIIEI0BATEIBHOCTH COIVIACHO UX
BAJICHTHOCTH

Bomnpoc 107
[To cTpykTypam yriaepogHOro CKeneTa yrieBoJA0pPOJ0B YKaKUTE OAMHAKOBBIC BEIIECTBA:

BapuaHThI 0TBETOB

& © -
| | €-C~ c-c - WE C

=i C—C
Bomnpoc 108

H3oMepbl oTiHYaloTea MeXxay co0oii: a)hu3nuecKuMy CBOMCTBaMH; 0)XMMUYECKUMU CBOMCTBAMU;
B)CTPOCHHEM MOJIEKYJ; T)MOJISIPHBIMUA MacCaMH

Bonpoc 109. /[is1 n130MepoB 0JIMHAKOBBI: a)MOJIsipHast Macca; 0)(u3nIecKrue CBONCTBA;
B)KOJIMYECTBEHHBIN U KAUECTBEHHBII COCTAB;T)CTPOEHUE MOJIEKYJIbI

Bonpoc 110. M3oMepamu 110 OTHOLLIEHUIO APYT K APYTY SIBISIFOTCS YIIIEBOAOPO/IBI CO CTPOCHUEM
YIIIEPOIHOM LETU:
BapuaHnTtel oTBETOB

C\
C/C_C\C C\—C—C—C
c
c—cCc— C
¢ c
T
e € C—E— N
1D
f c—:c—(:
C=C=C—C ey
Bomnpoc 111

CKOJIBKO BEIIECTB U300pakeHO ¢ IOMOIIBIO (hOPMYIT



Cl H H

BapI/IaHTLI OTBETOB:

a) 1Ba;
0) oxaHO;
B) TpH;
I) 4YeTbIpe

Tema 4.2. «CBoiicTBa OPraHN4YecKUX COeUHEHUIN»

112.

113.

114.

115.

116.

117.

118.

119.

120.

[Tponecc paznoxkeHust yriaeBoAopoAoB HeTH Ha GoJiee JIeTyune BelecTBa Ha3bIBACTC:
a) KPEKHHIOM;
0) IeruapupoBaHUEM;
B) TUJPUPOBAHUEM;
r) JAeruapararuen
['openue sTHIIaMUHA COTIPOBOXKIAETCSI 00pa30BaHUEM YTIIEKHCIIOTO Ta3a, BOJBI U:
a) aMMHaKa;
0) azora;
B) okcuaa azora; (II)
r) oxcupaa aszora (IV).
Peaxknusi, moka3piBaroliasi HENpeACIbHBINA XapakTep KaydyKa
a) peaklus raloreHupOBAHNUS;
0) peaxiys TUAPOrajJOreHUPOBaHUS;
B) peakus MOJIMMEPH3AIINH;
r) oxucienue pactBopom KMmnOg
Peaxus "cepeOpsiHHOTO 3epKaia’ XxapakTepHa:
a) IS IPOTIaHAIS;
0) OyraHomna-2;
B) OyreHa-2;
r) OyruHa-2.
ITpu B3auMoeiicTBUM KapOOHOBBIX KHCIIOT M CIUPTOB 00pa3ytoTcs:
a) TpOCThIE APUPBI;
0) croxHble 3(UpBHI;
B) aJbJCTHJIbI;
I') aMHHOKHUCIIOTBHI.
[IponykToMm peakiuu OyTeHa-1 ¢ XJI0poM sSIBIIsSIeTCS:
a) 2-xjopOyrteH-1,
0) 1,2-puxnopOyraH;
B) 1,2-nmuxnopOyreH-1;
r) 1,1-nuxnopOyras.
CrnoxHbIH 3(Up MOKHO NOTYUUTh IPU B3aUMOJICHCTBUU KapOOHOBOM KUCIIOTHI C:
a) aleTHICHOM;
0) XJIOPOBOJIOPOAOM
B) JTHUJICHOM;
) METaHOJIOM.
Jl1st ipeieTIbHBIX OJTHOATOMHBIX CIIUPTOB XapaKTEPHO B3aUMOJICHCTBHUE C:
a) NaOH (p-p);
6) Na;
B) Cu(OH);
r) Cu.
Koaddurnment nepen kucnoponom B ypapHeHuu CoHsOH+O2.-— paBen:



a)3;
0) 4,
B) l,

D2,
121. Cymma ko3¢ ¢unmentoB B ypaBHeHnu noinydenus C2Hz u3 kapOuia kanblius, paBHa:

a)2;

0) 3;

B) 4;

5,
122. Ilpu nosHOM OKHCIEHUH 1 MOJIb IponaHa KMUCIOpoAOM BO3ayxa oOpaszyercs:

a) 1 Moab CO2u 1 Mons H20

6) 3 Moabs CO2 u 4 Mons H20

B) 2 Mo CO2 u 3 Moas H20

r) 4 Moabs CO2 1 6 Mons H .O
123.3anumure HazBaHue BemniecTBa X (MO CUCTEMATHUYECKOM HOMEHKJIATYpe) B LIETIH ITPEBPAILICHUN:
Kpaxmaiu " Tioko3a X " aTHieH
124. Drtanon maccoit 13,8 v okucnwmm 34 1 okcuna meau (I1). Tomyuwnm aneaerun maccoit 9,24 r.
Uemy paBeH npakTudeckuil Boixo[ ( B %) anpaeruna’?

Pa3zpgensS.Tema 5.1

125. M3 mnpeioKeHHOTO CHHCKAa XUMHYECKHUX pEaKIMid BBIOGPHTE BCE, CKOPOCTh KOTOPBIX
yBEJIMYMBACTCS NpH moBbieHny aasienus: 1) N2 + 3H2 = 2NH3 2) CO + 2H, = CH3OH

3) Zn + 2HCI = ZnCl2+ H24) 2Na + S = NazS 5) C + Si = SiC

126. U3 mpennoXeHHOTO CIUCKa XUMHUYECKHX pPEaKIuil BBIOEPUTE BCE, CKOPOCTH KOTOPHIX
yMeHbIllaeTcsl mpu noHwkeHuu apasneHus: 1) Ca + 2HCI ~ CaCl2 + H2 2) H20 + N20O5 #
2HNO3 3) C6H6 + CI2 ~ C6H5C1 + HCI 4) H2 + S~ H2S 5) C + 2N20 ~ CO2 + 2N2

127. U3 npemioskeHHOTo NepeyHsl BEIOEPUTE BCE PEAKIIUH, sl KOTOPBIX YBEJIHUCHHE JTABICHHS He
NPHUBOAMT K yBenuueHuo ckopocTu peakin: 1) 2P + 5Cln = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba + 2H,0. = Ba(OH)2 +H2 4)Fe”s +H2=2FeO+ H20 5)2NaOH+ H2S04

Na2S04 + 2H20.

128. M3 mnpeanoXeHHOTO CIMCKAa XWMHYECKHUX pPEaKIHid BBIOEPUTE BCE, CKOPOCTh KOTOPBIX
YBEJIMYMBACTCS MPH MOBBIIIEHUN KOHLEHTpaluu Bojgopoa: 1) N2+ 3H2 = 2NHj3

2) CO + 2H2= CH3OH 3) Zn + 2HCI = ZnCh + H24) C + H20 = CO + H2
5) CsHs + H2 = CsHs

129. U3 mnpemioKeHHOro CIHCKAa XUMHUECKHMX peakluil BbIOEpUTE Te, CKOPOCTh KOTOPBIX
YMEHBIIAETCS MPH MOHMKEHUH KoHIeHTpauuu kKucinotel: 1) Ca + 2HCI = CaClz + H:

2) H2O + N20s5=2HNOs3 3) CeéHes + HNO3 = CsHsNO2 + H20 4) NH4H2PO4 = NHz + H3POs4
5) SOz + H20 = H2S0a4.



130. U3 mnpemyioKEHHOTO CHHCKAa XHUMHYECKUX peakIuil BBIOEPUTE TE, CKOPOCTh KOTOPBIX
yBeIU4KMBaeTCs pu noBbimennu gapaeHus: 1) 2NHz = N2 + 3Hz - Q 2) CO + 2H2 = CH30H + Q
3) Zn + 2HCIl = ZnCl2+ H2+ Q 4) Ca + S = CaS 5) CaO + CO2= CaCOs

131. U3 mnpemioKeHHOTO CIHCKAa XUMHUYECKUX pEeaKIUil BbIOEpUTE TE, CKOPOCTh KOTOPBIX
YBEIIMYHMBACTCS MPH MOBBIIeHNH aasjienus: 1) No+ 3H2 = 2NH3 2) CO + 2H, = CH30H

3) 2Mg + CO2= 2MgO + C 4) 2Na + S = NazS 5) CO + Cl2= COCl;

132. U3 mnpemio)KeHHOTo CIHCKa XUMHUYECKHMX peakIuil BbIOEpUTE TE, CKOPOCTh KOTOPBIX
yMeHbIaercs npu noumwkenuu gasiacaus: 1) Ca + 2HCl = CaCly+ Hz 2) 2H20 + 4NO, + O =
4HNO3 3) CeHs + HNO3 = CéHsNO2 + H20 4) H2+ S = H2S 5) C + 2N20 = CO2 + 2N2

133. U3 mnpemioKeHHOro CIHCKa XUMHUYECKUX peaKIuil BbIOEpUTE Te, CKOPOCTh KOTOPBIX
YBEJIMUYMBACTCS NIPU MCIOJIb30BaHuu Katanuszatopa: 1) C + O2 = CO2 2) CO + 2H, = CH30OH

3) Zn+ 2HCI =2ZnCl2+ H2 4) 2Na + S = NazS 5) N2+ 3H2 = 2NHa.

134. W3 npeminoKeHHOTO CIHCKa BO3JIEHCTBHI BBIOEPUTE T€, KOTOPHIC MPUBOIAT K YBEITHUCHHIO
CKOPOCTM XMMMUYECKON pEaKIMM MarHusg C pacTBOPOM CEpPHOM KHCIOTHI: 1) TOBBIIIEHHE
TeMIIepaTyphl 2) MOHWKEHHUE AABJICHUS B CUCTEME 3) yBEJIIMUECHUE JIaBJICHUS B CUCTEME

4) noGaBneHUE MarHus 5) YBEIHMUYCHUE KOHIICHTPALUH KUCIOTHI.
Pa3nen 6.PacTBOpBI
Tema 6.2.

135. Vkaxute pacTBOpUMOE B BOJIE BELIECTBO:

A)kapOoHaT KanbLus; B)cynbdar antomunus;
b)xnopun cepedpa; Drunpokcun xenesza (1II).

136. U3 psna popmyn HzS, NaBr, H2SO4, CuO, H2COs3, H20 BeIGepuTe T, KOTOpBIE
COOTBETCTBYIOT

CWJIBHBIM 2JIEKTpoNuTaM. Hanmummre ypaBHEHUS AUCCOIUAIINH STUX COSIUHEHUH.
137.3akoHuUnTE ypaBHEHUS PEAKLIAMN:

A) NaCl+ AgNOs”™;

BATO + HC1 7

B) HNOs+ Cu(OH)2".

PaccraBpTe K03 PunmenTsI. Hamummre 11t KakI0i peakIuil HOHHBIC YPaBHECHUS.

138. PaccuuraiiTe MOJSPHYIO KOHIIEHTPAIMIO PacTBOpPa, B 250 cM? KOTOPOTO colepkutcs 4 r
THIPOKCHUIA HATPHSL.

139. Paccuuraiite 00beM constHON KucIoThI ¢ KoHeHTparueit HC1 0,1 Monb/mm?, KOTOpHIii
noTpeOyeTcs T OCaXICHUS HOHOB cepedpa nu3 20 T pacTBOpa HUTpaTa cepedpa ¢ MacCOBOM J0mei
AgNO3 5%.

6.3 Bomnpochl 115 NOATOTOBKH K MPOMEKYTOYHOM aTTecTaluu

Pazgen Opranunyeckass XuMust



=

[Ipeamert oprannueckoit xumun. OpraHu4ecKre BEIECTBA U UX OTIUYHE OT HEOPTaHUYECKUX

BELIECTB.

OcHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYEeCcKOTo cTpoenust A.M. bytieposa.

Ankanbl: o6mas hopmyIia, TOMOJIOTUYECKUH psll, PU3NUECKUE CBOWCTBA

N3omepus ankaHoB (Ha mpUMeEpe MEHTaHa, FTeKCaHa, TeNTaHa).

XHUMHYECKUE CBOMCTBA aJIKAHOB.

AJIKEeHBI: onpeiesieHrne, U30MepHsl, XUMHUYECKHE CBONCTBA.

AJIKUHBI: OIpeieieHne, N30Mepus, XUMUYECKUE CBOWCTBA.

ben3zon: nonyuenne u XuMUYECKHUE CBOMCTBA.

CnupTsl: onpesiesieHue, kKiaccuuKaus, IpruMepbl, XUMHUECKHUE CBOICTBA, TPUMEHEHHUE.

0. ®eHombl: ONpeeICeHHEe, XUMUYECKUE CBOMCTBA, TIONyYEHUE.

1. Anbperuasl: onpejaenacHue, XUMHUUECKHUE CBOICTBA, MTOJIy4YeHHUE.

KapOoHoBBIE KUCIIOTHI: ONpeeieHne, KiacCupuKaius, MpUuMepbl, XHMUUECKHE CBOMCTBA.

13. YrueBoasl: ompeneneHue, kinaccudukanus, MOpUMepbl M HUX OHUOJIOTMYEcKas pOJib.
Monocaxapusbl, Jucaxapuasl, [Tonucaxapuabl

14. Amunbl: onpeneneHue, knaccudukanus, npumepsl. Peakuus H. H. 3unnna

15. AMHHOKHCIIOTHI: OIIpEeCIICHUE, OCHOBHBIE XUMUUECKHE CBOMCTRA.

16. TlousaTue 00 a30TcoAepKaIIUX TeTEPOIUKINIECKIX COSTUHEHUIX

17. Benku.KadecTBeHHBIC peakinu OCITKOB.

18. HyknenHOBBIE KUCIOTHI

19. TlousTHE O BHICOKOMOJIEKYIISIPHBIX COEMHEHUAX

RROoo~N 0N

-
N

Pazgen O0masi 1 HeopraHuyeckasi XuMMsi

20. XuMUYeCKHii dJIEeMEeHT

21.3aK0H OCTOSIHCTBA COCTAB:

22.3aK0H COXpaHEHUsI MaCChl BEIIECTB

23. Ilepuonnueckuii 3akoH J[.M1.Mennenena

24. BaJIeHTHOCTH W BaJICHTHBIEC BO3MOKHOCTH B aTOMOB
25.0OCHOBHBIE TUIIBI XUMUYECKON CBSI3U

26. JlucriepcHBIE CHCTEMBI

27. Tumbl XUMUYECKUX PEaKIUuit

28. CkopocTh XUMHUECKUX peakuuii. Karamms
29.06paTUMOCTh XMMHYECKHUX PEaKIIHIA.

30.Xumnueckoe paBHOBecue XHUMHUECKOE pAaBHOBECHE
312neKkTpoauTHYecKas JUCCoanus

32. Tmaponwms

33. Krnaccudukanus HeopraHM4ecK1x BEIECTB

34. Krnaccudukarus OpraHnIecKuX BEIIECTB

35. Meramibl

36. Koppo3us Metamios

37.2nexTponus

38.Hemeramisl

39.0kcuapl HEMETAIOB

40KuncnoTelOpraHnyeCcKue 1 HEOPraHNYECKHE

41 AmMdoTepHbIe OpraHudecKue 1 HEOPraHMIEeCKUe COCTMHEHUS
421" eneTnyeckas CBSI3b MEXK/y KJIaCCaMU OPraHUYECKHUX U HEOPTraHUYECKNX COECIMHEHHUN
43.XumMust ¥ IpOU3BOICTBO

44 XuMus U CENbCKOE XO035IMCTBOXUMHUS U TTPOOJIEMBI OXPaHbl OKPYKAOIIEH CPeIbl
45.XumMusi ¥ NOBCEAHEBHAS KU3Hb YETIOBEKA



6.4. Keiicbl

Kelicbl HCIIONIB3YIOTCA B KQ4ECTBE OLICHOYHOI'O CPEACTBA B paslenie 7 MPHUKIAJZHOTO MOAYJS, UX
coJiepKaHue ompeaersieTcs ¢ y4éToM MpodecCHOHATBFHOW HAIMPaBICHHOCTH 00pa3oBaTeIbHON
nporpammel CIIO.

IIpuMepsI BO3MOKHBIX T€M KelCOB:

[Torenienue kimMaTa U BBICBOOOKAECHUE ra30BbIX TUAPATOB CO JIHA OKEaHa.

Bynymue marepuans! [uist aBUa-, MaIIiHO- M IPHOOPOCTPOCHHS.

HoBble MaTepuaisl Juis COJTHEUHBIX OaTapeil.

JlexapcTBa Ha OCHOBE PaCTUTENbHBIX [TPENAPATOB.

XUMUYECKHUE DJIEMEHTHI B )KM3HH YEJIOBEKA.

. Bonoponnas 3HepreTuka.

Keiic Nel. «BogopogoMo0Ou/im - mar B Oyayuee»

Aromobumn Honda FCX Clarity Ha BOJOPOAHBIX TOIUIMBHBIX JJIEMEHTAX €37T IO JA0pOoraM
EBporner ¢ 2009 roma. B 2011 romy Honda mpucoeauHuiack K €BpONEHCKOMY HapTHEPCTBY
skosornyHoit 3Heprun (Clean Energy Partnership), mocne dwero BbIBella Ha MEPBBIM IUIaH
IPOM3BOJICTBO 3KOJIOTHYECKU YMCTBHIX aBToMoOmiIel. A Ha [IsToMm MockoBckoM MexIyHapoaHOM
aBTocasione BA3 npencraBuii cBor0 HOBUHKY «JIama-AHTam» ¢ OaiioHaMy BOJAOPOIa M KUCJIOPO/Ia.
3amanuda:

1. Ilouemy MHOrme aBTOMOOWJIBHBIE KOMIAHUHU pa3pabaThIBalOT aBTOMOOWIIM, paboTaroliue Ha
BOJOPOJHOM TOILIMBE?

2. Kax BBIXJIOITHBIC Ta3bl aBTOMOOMIICH, padOTaOIIKUX Ha YTJIEBOJOPOIHOM TOIUIMBE, BIUSIOT Ha
3JI0pPOBBE YEIOBEKa?

3. Kaxme «+» u «-» BBl BUIUTE y BOJOPOIOMOOHIICH?

4. Haiigute JONOIHUTENBHYIO HH(OPMAIHIO 00 UX YCTPOICTBE.

5. Ecnu B Bameil cembe WM y BalllUX 3HAKOMBIX €CThb ABTOMOOWIIH, IMOACYUTAMTE, CKOJBKO
NpUOJIM3UTENIBHO JUTPOB OCH3MHA, ra3a U KaKoi MapKu MCIIOJIb3YyeTe €KEIHEBHO.

6. Kakme BemecTBa M B KaKOM KOJHMYECTBE MOTYT HAXOJWUTHCS B BBIXJIONHBIX ra3ax BallluX
aBTOMOOMIIEN?

Keiic Ne2. «XJ10p B KM3HH YeJI0BeKa»

B Snonun o0benuHeHHbIMU cuiiamMu HanmoHambHOro MHCTHTYTa 370poBbs M IlpedexTypHOro
yHuBepcuTera CHI3yoKH ObUIO MPOBEAEHO HUCCIIEIOBAHUE. YUEHBIE BBIICHUIIM, YTO €CTECTBEHHBIE
OpraHMYeCcKHe BEIECTBAa BCTYMAIOT B PEAKLHUIO C XJIOPUPOBAHHON BOAOH M3-1OJ KpaHa, oOpa3ys
OIIACHbIE COEAMHEHMSI, KOTOPbIE MOTYT CIIY’)KMTh NPUYMHOMN paka. Takue COeMHEHUs] Ha3bIBAIOTCS
MX, To ectb «MyTtareH ukcy» unu «Hen3BecTHbIN MyTareH».

3aganus:

1. Tlpeanoxxkute cnocoObl YMEHBIIEHUS SOBUTOIO BIMSHUS XJIOpa B MUTHEBOM BOJIE HA OPraHU3M
4eJI0BEKA.

2. HWcxonst 3 cBOEH KU3HEHHOM MPAKTHKH, TPUOIN3UTEILHO PACCUUTANTE, CKOIBKO
XJIOPUPOBAHHOM BOJIBI Bbl UCIIOJIB3YETE B TEUEHHUE JHSA M JUIS KAKUX Lienei?

3. Kaxwue opransl yenoBeka 0O0JIbIIIEe BCETO CTPATAIOT OT BO3AEHCTBHUS Xopa?

4. Kax BnuseT XJIOpUpPOBaHHAs BOAA HA YEJIOBEKA MPHU KyMaHUH?

5. Haiinute 10n0gHUTENBHYIO HHPOPMAIUIO O 3aMEHE XJIOpa MpH 00e33apakiBaHUN BOJIBI.

6. Uccnenyiite pasnuuHble ToBaphl OBITOBOM XMMHUU B CcBOEM JoMme. CocTaBbTe CIHCOK
XJIOPCOJIEPKAIUX COSMHEHUH, YKaKuTe Mepbl 0€30IaCHOCTU MpH paboTe ¢ HUMHU.

o awNE

Keiic Ne3. Meran

[ToBbIlIIeHNE KOHIIEHTPAIMU HEKOTOPBIX Ta3oB B aTMochepe MOKET MPUBOAUTH K TIIO0ATEHOMY
MOTEIUICHUIO - TaK Ha3bIBaEMOMY «IapHUKOBoMY 3(dexty». [loxkamyii, Hanboiee BaKHBIMU
«mapHUKOBbIMEH Tazamm» siBisitorcs CO2 u CHs. Meran BO3HUKAaeT mpu aHa’poOHOM (T. €.
MIPOMCXOJISIIEM B OCCKHCIOPOIHON Cpelie) pacmajie OpraHMYeCKHX BEIIECTB; My3bIPHKH METaHa
o0pa3yroTcsi B OOJIOTUCTBIX MECTHOCTSIX, 3a YTO OH I[OJIYY4WJ Ha3BaHHE «OOJOTHBIA Ta3.
3aroryieHHbIe OIS (HapUMep, PUCOBBIC MOJISI BO BPEMs CEBa) SIBIISTIOTCS UCTOYHUKOM OOIBIIOTO



KOJIM4ecTBa MeTaHa. JIpyrMM HCTOYHHMKOM METaHa SIBJIIOTCS JKBAYHBIC >KMBOTHBIC, TAaKHE, KaK
KOpPOBBI, OBLIbI M KO3bl, MUIIEBAPUTEIbHAS CUCTEMA KOTOPBIX yCTpO€Ha OCOOBIM 00pa3oM s
nepeBapruBaHus TPABSHOW MUIIM: KOHEUHBIC MPOIYKTHI MeTaboJIM3Ma COIEpKaT METaH, KOTOPBIH
BblJIENIAETCSL B aTMoc(epy. DTO MPUPOIHBIA MPOLECC, XOTA KOJUYECTBO JOMALIHMX >KMBOTHBIX
3aMETHO BBIPOCJIO 3a MOCIEAHUE ABa CTOJIETUs. boiiee TOro, cocTaB KOPMOB CYIECTBEHHO BIIMSIET
Ha KOJIMYECTBO 00pa3yroIerocsi MeTaHa.

3amanusa

1. Chopmynupyiite runore3y BblAEICHU MeTaHa J0AbMHU. 2. Kak KoJIMuecTBo MeTaHa, 3aBUCUT OT
KOJIMYECTBA HaceseHus miaHeTsl? 3.UTo aBiseTcss HCTOYHUKOM BBIZICTICHHUSI METaHa B atMochepy?
Keiic Ne 4.

B mnavane XIX Beka B AHMIMM CTald MOJHBIMU IUIAIM W3 BOJOHENPOHUIIAEMOM TKaHHU,
Ha3bIBaCMblE MAKHMHTOIIAMU. JTO HAa3BaHUE OHU IOJYYWIM B YECTb AHIVIMICKONO XUMHUKA M
nzoOperatens Y. MakuHTOIIA, NPENIOKHUBIIETO MPONMUTHIBATh IUIALLEBYI0 TKaHb PAacTBOPOM
HaTypaJIbHOTO Kaydyka. OIHAaKO Ha COJIHLIE TAaKHe€ IUIAlM CTAHOBMUIIMCH JIMIIKUMH, @ B MOPO3HYIO
NOro/ly - JIOMKMMH. DTH HEJOCTaTKU yCTpaHWI JIpyrod Belaaromuiicss anrnuyanud Y. Uyneup. 1.
3ananms. [louemy rulamieBas TKaHb UMena Takue HepocTaTku. 2. [Ipemnoxure cnocol ycTpaHeHus
ux, nosropuB oTkpbiTue Y. D'ynpupa. 3. Kak Ha3biBaeTcsi 310 coenuHenue? 4. Hanummre

CTPYKTYPHYIO (JOPMYILy 3TOTO BEIIECTBA.

Keiic Ne5 «HenonpaBumasi omuoka»
B ¢upme TOO «Kackan-2» mpu 3akauke raza B OajuloHBbI, HE JOOaBWJIM BEIIECTBO, KOTOpOE
npUaeT 3amax JoMalrHeMy ra3y. ['a3 ObU1 J0CTaBiIeH B OAHY M3 KBAPTHUP M MPH 3TOM OaJlIOH
nponyckai. Yepes CyTKH BCe KUIIbLIbI OKa3alIHuCh B OOJIbHULIE
Bonpocsl.1. UmeeT nu npupoaHselii ra3 nponad u 0yTtaH 3anax? 2. Kakyro HemonpaBuMyIO OLUIMOKY
COBEpIIMIM PAOOTHUKM Ta30BOM CTaHLMU NpU 3akauke ObiToBoro rasza? 3. Kakoe BemiecTBo
npuiaeT 3amnax goMamiHemy rasy? 4. Moxer 1 oOOHsSIHHE YelloBeKa YJIOBHUTH ra3 0e3 3amaxa? 5.
Kakum npubopom MOXKHO J10Ka3aTh IPUCYTCTBUE ra3a B KBapTUPE, €M OH 0e3 3anmaxa’?
6.5 Pemienue 3a1a4

3apaya Nel. BeruucnuTh Maccy 3THIIEHA KOJTMYECTBOM BEUIECTBA 3 MOJIb.

3agaua Ne2. Cmemanu 0,2 moinb xene3a u 0,3 Monb cepel. OnpeenuTe Maccy MoJIy4eHHON
cmecu. Paccumraiite Maccy momydeHHoro cyibduua skene3a(Il), yuurTbiBas, 4To 3TH 3JE€MEHTHI
COCIMHSATOTCS B MACCOBOM OTHOIIIEHUH 7.4.

3agaua Ne 3. Xnopun Gapust maccoil 6r pactBopuwin B 250 Mia BoJb! (INIOTHOCTH BOJIBI
npuHATH 3a 11/Mi1). UeMy paBHa MaccoBast 10Jis COJIM B ITOJIyY€HHOM pacTBope?

3agauya Ned. B 100 r Bozabl pacTBOopuin 2 Moib cyibdara kanus. Paccuntaiite MaccoByro
JIOJIF0 PAaCTBOPEHHOIO BELIECTBA.

3agaya NeS. PaccumTaiite Maccy cynbaTa Kanus U BOJIBI, KOTOpble HaJI0 B3ATh IS
npurotoBieHus 60 T. pacTBOpa ¢ MacCOBOM JI0JIel pacTBOpPEHHOTO BemecTBa 15%.

3agauya Ne6. Cxonbko Hazmo B3SITh HUTpaTa Kalusl A NPUTOTOBIEHUS 3 KI' pacTBOpa ¢
MaccoBOH moJeit conu 8%.

3agaya Ne7. B nmaGopartopuu BOCCTaHOBJIEHHEM HHUTpPOOEH301a Maccoi 61,5r. momyuwmin
aHWUJIUH Maccor 44 r. Onpenenure MacCoBYIO 0JH0 (B%) BBIXOJa aHIJIMHA OT TEOPETUUYECKOTO.

3agauya Ne8. Ompenenure Maccy YKCYCHOW KHMCIIOTBI, KOTOpas pacXOAYETCsl JIsl CHHTE3a
YKCYCHO-3TUJIOBOTO 3¢upa, ecnu nonydenHas macca 70,4 r. cocrasiser 80% OT TEOPETUUECKOTO.

3agaya Ne 9. Boauslit pactBop, coaepxanuii pochopHyto Kucioty maccoii 19,6r.
HEUTpANTM30BAIM THAPOKCHUIOM Kaublus Maccoil8,5r. Ompenmenute Maccy 00pa3oBaBIIETOCS
nperunurata CaHPO4’2H20.

3amauya Nel0. Jlnsg peakuuu amoMuHusi ¢ cepoil Bbiaenuioch 509 k/x sneprun. Kakoe
KOJIMYECTBO TEIUIOTHI BBIACIUTCS B PEAKIMH, U1 KOTOPOM B3ATHI 81 T amoMuHus u 128 r cepsl.

3amaya Nell. Tepmoxumuyeckoe ypaBHEHUE pEaKIMU TOPEHUS YIJIEpPOJla MMEET BH:

C +02--COT + 394 xJIx



Paccuuraiite Maccy yriepoja, BCTYNUBLIETO B peakuio, eciu Bbiaenwnock 1970 kJlx
TEIJIOTHI.

3apaua Nel2. Tlpu cropaHuu Kajgblidsi Maccoil 8r. KOJWYECTBO BBIJICIUBIICHUCS TEIUIOTHI
coctaBwio 127 k. CocTaBbTe TEPMOXUMHUUECKOE YPABHEHHUE PEAKIIUH.

3agauya Nel3. Kakoit 00bEM BO3ayXa pacxoayercss Ha OKHCICHHE MPONMIaMHHA 00bEMOM
20

3agaua Ne 14, Kakoif 00bEM KHCIOpOAa pacXxoyeTcst Ha OKHCICHUE METUIIaMUHA
00Bémom 5117

3agaua NelS. Kakoif 00bEéM ameruieHa MOXKHO TONYYUTh M3 KapOWIa KalblUs Maccoi
10kr, MaccoBas 1o npumecend B Kotopom 15%7?

3agaua Nel6. Kakoii 00b€M MeTaHa MOKHO MMOTYYHTh U3 KapOuaa amomuaus maccor 30r.,
€CJIM MaccoBas J10J1s npumeceit cocrasiser 15%..

3agaya Nel7 Ha HelfTpanu3anuio cMecH YKCYCHOM KHUCIIOTBI U MYPaBbUHOM KHCIIOT
Maccoit10,8r pacxonoBanu ruaApokcu]l HaTpus maccor 8r. OnpenenuTe Maccy KaKI0u KHUCIOTHI B
CMecCH.

3amaya Nel8. [Ipu B3aumopaeiicTBMM CMeCH 3TaHOJIa M mporaHojia Maccok 10,6r ¢
METaJUIMYECKUM HAaTPUEM BBIICTUIICS BOJIOPOJ 00bEMOM 2,241, OmnpenenuTe MacCOBYIO OO
KQ)XJIOTO CIUPTa B CMECH.

3apauyaNel9. B kadectBe aHTU(PU30B B OXJAAUTEIBHBIX CHCTEMax JIBUTaresei
HCIIOJIB3YIOT OJIMH M3 MHOTOAaTOMHBIX CIIUPTOB. MaccoBasi J0Jisl 3JIEMEHTOB B CHUPTE COCTABIISET:
yraepona 38,75%, Bogopoaa 9,68, kuciopoaa 51,51%. [lnmoTHOCTH mapoB BelIecTBa MO BOJAOPOIY
paBHa 31. BeiBenute Gopmyny BemecTna.

3agaya 20. {11 yHUUTOKEHUS MUKPOOOB U OaKTEpUl MOKHO MCIOJIb30BaTh JTUOKCH]L CEPBI,
€ro TaK)kKe NIPUMEHSAIOT B KA4ECTBE KOHCEPBUPYIOIIErO CPEJACTBA NP CYIIKE YEPHOCIINBA U IPYIHX
GpyKTOB.

3ananue: Beruncnurte, kakoii 00beM 3aiiMyT 1, 5 MO 1HOKCHIA cephl (H. Y. ).

3agaya 21. B nmpouuioM ObUIM YacThIMU CIydau OTPABJIEHUS JIIOJEH B YroJbHBIX IIAXTax
yrapabiM ra3oM. Ilockonbky okcun yriepoaa(Il) He mmeer 3amaxa, TO ONAacHOCTh IMOACTYIANa
He3zaMeTHo. [IlaxTepsl, cryckasch B I1axThl, Opaiu ¢ co00il B KauecTBE CBOCOOPA3HOTO0 UHINKATOPA
KaHapehKy B KJIEeTKE: KaHapeWKH MaaaoT B 0OMOPOK OT MPUCYTCTBUS B Bo3ayxe cienos CO.

3ananue: Beruncnure, kakoit o0seM (H. y. ) 3aitmyt 0, 5 mois CO; 56 T CO.

22. 3anaua 6e3 pacuyéToB.

B navane XX croneTus reojoru 3amu@poBbIBaIM Ha KapTaX MECTa OTKPBITHS Py LIEHHBIX
METAaJUIOB MPU MOMOILM KOOPAWHAT XUMHUECKUX 371eMeHTOB B [lepuoanyeckoii cucreme. Apabekoit
nupoi yka3blBaJIl HOMEp MEpHoJia, a pUMCKOIl - Homep rpymmbl. KpoMe Toro, B 3anucsx Obuin
emie OykBbI pycckoro andasuta - A win b. Ha ogHoit 3 crapeix kapT Hanum o6o3HaueHus: 4VI b,
4VIII B2, 61 b, 611 b. Pacimgpyiite 3amucu reojaoros.

3anaua23. «Caxapuas kucjaora». B 1779 r. Hemeuxkuil ceHaTtop, anTekapb U XHUMHK
Horann Xpuctuan Burne® mnojeiicTBoBall M3BECTKOBON BOJOW HAa COKM IABENs M KHCIHUIIBL,
coJlepKallie «KHCINYHYI0 KHUCIOTY», W 3aMETWJI, YTO W3 pPacTBOpa BBINAgaeT OEnbld OCaIoK.
OpnHako coctaB ocaaka BurneOy ycTaHOBUTH HE yaanock. Uepes mATh JeT MIBEACKUN anTekapb U
xuMuk Kapn Bunbrenem Illeene pemmn mocMoTpeTh, 4TO MOMYYUTCS, €CIM TPOCTHUKOBBIM caxap
00paboTaTh KOHIIEHTPUPOBAHHOM a30THOM KucioToil. OH OOHAPYXWJI, YTO MPHU 3TOM BBIAEISAETCA
KpacHO-OyphIii Ta3 W 00pa3yeT MpO3payHbI PACTBOP, KOTOPHIA OKpAIMBAET CHHUN JAKMYC B
kpacHblii 1Ber. Korga Illeene noGaBmil K 3TOMy pacTBOPY M3BECTKOBYIO BOAY, MOJY4MJ Oenblit
0CaJIoK, OYEHb ITOXOXKUM IO CBOMCTBaAM Ha OCAaJOK, BBIIEIeHHEBIM Buriebom. Kakoe BemiecTtBo
oOHapy>xunu Burne6 u Illeene?

3anauya24. KAHTHXJIOP»

[Tocne orGenuBanus TpeOyercst oOs3arenbHas 0OpaboTKa TKaHU JUIA YAAJCHHS XJopa,
MHaye €€ BOJIOKHA MOTEPSIIOT MPOYHOCTh. Kakue BemecTBa MOKHO UCIIOJIB30BATh KAK «aHTUXJIOP»?

3agauya 25.B peaknuio, TepMOXUMHUECKOE ypaBHEHHE KOTOpoil S + O2 = SOz + 297 x/Ix,
BCTymmiIa cepa maccoit 1 r. KommuecTBo TENI0ThI, BBIICIUBIIEECS TP 3TOM, PABHO:



A) 9,28 xJIx; b) 74,25 xJIx; B) 29,7 x]JIx.

3agaua 26.YKaxxurte cojib, BOJHbBIA PACTBOP KOTOPOH UMEET IIEIOYHYIO CPENy:

A) cynbdart xanus; b) xnopun amomunus; B) kapOonaT kanusi.

3agaua 27.0npenenure Ha3BaHHE BEIIECTBA, IJIaBHAS LIEMIb KOTOPOTO COCTOUT M3 YETHIPEX
aTOMOB yIJIepOJia, COJEPKUT KapOOKCHUIIbHYIO TPYIIY U OJHY JABOHHYIO CBSI3b, & TAKXKE PaIUKaIbl
METHJI U 3THIL:

A) 3-meTtun-3-3Tun0yTeH-3-0Bas KUCIIOTA;

b) 3-meTmn-2-3triiOyTeH-3-oBasi KUCIIOTA;

B) 2-merwin-3-3tunbOyreH-3-0Bas KUCIIOT.

3agaua 28. Marnuii koauuecTBoM BemiecTBal,5 Moib coxrim B kuciopojae. Omnpeaenute
MaccCy MOJYYEHHOT'O0 OKCHJIa MAarHUs., YKAXKUTE TUI PEaKIUH.

3agaya 29. Hanumwmre ypaBHEHUsT peakUuid MEXAY aIIOMUHHEM U CIEAYIOIMIMMHU
BEIIECTBAMH: a) XJIOPOM; 0)KHUCIOPOIOM; B)CepOr(ABYXBAICHTHA); T)HOIOM OJHOBAJICHTCH.

3agaua 30. Kakue TUmbl XUMUYECKOW CBSA3M CYIIECTBYIOT B cleAyroluX BemiecTBax: a)bH,
N2,BaClz,CHa.

3agaua 31. Kakoil BbiCIIMii OKCHUA W TUIAPOKCUI OO0pa3yeT XUMHUYECKHH SIEMEHT ¢
NOpsAAKOBBIM HOMepoM 327 Kakue cBoiicTBa Oy1yT NPOSIBISTH 3T COEAUHEHUS?

3agaua 32.C KakuMHM U3 TEPEUMCICHHBIX HUXKE SJIEMEHTOB TepMaHuil OylneT HUMETh
HauOOJIbIIIee CXOACTBO, @ C KAKUM HAaMMECHBIIEE: KaJMUK, radHUI, CBHHEIL.

3agaua 33. Cxema peakiuu: CuClo+ KOH > Cu(OH). + KCI, paccraBbTe
KOA((UIIMEHTHI U YKOKUTE THIT PEaKIIUN

3agaua 34. Paccuutaiite 00bEM BOAOPOAa, W3MEPEHHBIH MPU HOPMAJBHBIX YCIOBHUSX,
KOTOPBIA MOXKET 00pa30BaThCsl MPU PaCTBOPEHUH B COJIsiHOM kucioTe 10,81 antoMuHMs.

3apaya 35. Ilpu HarpeBaHuM HUTpaTa HaTpusi oOpaszoBaica Kuciopon o0bEmMom 280
Mi(HopMasbHbIe yenoBusi) Kakas macca conu moaBepriach pa3iiokeHuo?

3agaua 36. Kakue U3 nepedncieHHbIX coel OyayT moaBeprarbes runponusy: a) KBr,
6) KNOs b)NazS. Hanummure ypaBHeHusl.

3agaua 37. Cpeaum mpeanoxkeHHbIX  (GOpMyn  BEIIECTB, PACIOJIOKEHHBIX B
IIPOHYMEPOBAaHHBIX sUelKax, BelOepute opmynsl: A) kucioi conu; b) kuciaotrHoro okcuna; B)
JIETY4Er0 BOJOPOJIHOTO COETUHEHMS.

2
3
CI‘03 NaH Cr02C|z
5 6
NHaCl NH; Cco
8 9
K[AI(OH)4] HIO; Ca(H2POy4)2

3anaua 38. Cpenu npennokeHHBIX (OPMYIT M Ha3BaHHI BEIIECTB, PACIIONIOKEHHBIX B
MIPOHYMEPOBAHHBIX siUeiKax, BeIOepUTe (hOpMyIy HIIM Ha3BaHUE, COOTBETCTBYIOIIEE: A)
pacTBOprMOMY OCHOBaHUI0, b) kucioi comu, B) HeconeoOpazyromieMy OKCHIy.

1 2 3
Ca(HS). (NH4).,CO4 H3BOs
4 6 6
FI/[}:[pOKCl/ll]
JUTHUSA CH4 CO
7 3 9
Cr(OH), MgsN; Zno

3agauya 39. CocTtaBUTh ypaBHEHUS peakLUui
npespamieaus: Ca >Ca0>Ca(OH)2 >Ca(\O3)2

3agaua 40. CocTtaBUTbh ypaBHEHUS peakLUui
npespamieaust: Na0> NaOH >Cu(OH), >Cu(SOa)

IIPH [IOMOLIU KOTOPBIX

MOKHO OCYHICCTBUTH

npu mnmomMomu KOTOPBIX MOKHO OCYHICCTBUTH



3anaua 41. B 1Byx npoOupKkax HaXOAATCs pacTBOPHI THAPOKCHIOB Kallusl M KaJIbIIHSL.
Hanummre ypaBHeHHs peakluid, IPH MOMOIIN KOTOPBIX MOXHO Pa3IMYUTh 3TH PACTBOPBI.
3agaua 42.B nByx npoOupKax HAJIUTHI PACTBOPHI CEPHOM KUCIIOTHI U Cylb(haTa HaTpuUs
IIpemioxxute 1Ba crioco6a Mpy MOMOIIN KOTOPBIX MOXHO Pa3IMYUTh 3TH PaCTBOPHI.
3anaua 43. [lon0epure K TEKCTY NPABUJIbHbII TEPMHH ONpe/ieeHUs] MOHATHUS:
a) .- BEIIECTBA, OJIMHAKOBBIE [10 COCTABY, HO pa3HbI€ 110 CTPOEHHUIO.
0) .- 3TO psAJ COETUHEHUH, CXOTHBIX [0 CBOEMY CTPOSHHIO M XMMUYECKHM CBOWMCTBAM,
KOTOPbIE OTJIMYAIOTCS APYT OT ApPYyra 110 COCTaBY MOJIEKYI HA OJHY WM HECKOJIBKO
rpynn CH2.
B) - 3TO U30MEpbI, OTINYAIOLINECS OPSIIKOM COEIUHEHHS aTOMOB.
I.. IPEACTaBIsIeT COOOH COBOKYITHOCTh HECUCTEMATUYECKUX HCTOPUIECKHU CIIOKUBIIUXCSI
Ha3BaHUI OpPraHNYEeCKUX COeIMHEHUH.
1)..- 9TO SIBJICHUE CYIIECTBOBAHUS BEILIECTB, UMEIOIINX OJMHAKOBBIN KAUeCTBEHHBIN 1
KOJINYECTBEHHBIN COCTaB, HO Pa3IMUYHOE CTPOCHUE U Pa3HbIE CBOICTRA.
3agaua 44. Hanummre CTPYKTypHbIe (pOpMYJIbl COeUHEHHUH 110 MX HA3BAHUSAM:
a) 2,5-TMMETHITeKCeH-3;
0) 2-mMoHOMETHI-3,5 -IUIPONUITHOHAH;
B) 2,5 - nuMerun - 3-HUTPOTEKCaH;
r) 2,3-IUXJOpreKcaHoBasi KUCIIOTa;
1) 2 - aMUHOOYyTaH.
3agaua 45. ,3anosHuTe TadAMILY

M3omepus M3omepus M3omepus
MesxknaccoBast o
BemecrBo [ oMosior |[yriepoHOro BOMEDILS MOJIOKEHUS  |(PYHKIMOHAIBHOM
CKeneTa P KpaTHOM CBSA3U[TPYIIIIBI
[lentan
[" excen-2
byranon-1

3agaya 45. Kak pa3nuuuTh KpaxMajbHbIN KiIelcTep U rauuepruH? Hanummre ypaBHEHUS peakiui?
3agaua 46. Kak onbITHBIM MyTEM pazIudMTh caxapo3y U riitoko3y? Hanummre ypaBHeHus
peakiui.

3agaua 47. CocTaBuTh YpaBHEHMsI peaklUil IPU MOMOIIN KOTOPBIX MOXHO OCYIIIECTBUTH
IIpeBpallleHHs: METaHa alleTUIeH” dTaHajlb 3TaHoJI ~OpOMITaH "3TUJIEH >3TaHOI>

STaHalb.

3agaua 48. OcyecTBUTh NpeBpallleHus: aneTaT kauus ~ 3tad X » 3TaHon ” TUATUIIOBBIN
a¢up. HazBats BemectBo X.

3angauya49. Cxopocth xummuueckoi peakuuu npu 20°C paBHa 1 Moib/n . Beraucnure ckopocTb
aTOM peakiuu npu 60°C, ecnu TeMneparypHbliil ko3hpuieHT paseH 3.

3agaya 50. Kak Ha/10 U3MEHUTH KOHLIEHTPALUHU BEIIECTB, AABJICHUE U TEMIIEPATypPy TOMOI€HHOU
cuctembl PCls> PCl3+Cl -129 x]Jxk.

3angava 51.Bo MHOTHE COBpeMeHHBIE CTUPaJIbHBIE TIOPOIIKH 00aBIAI0T OE3BOIHBIN CylbdaT
HATpUsL ISl COXPAHEHUS CBITyYeCTH 3a CU€T KaKoro Impolecca 3Ta cojb MpeoTBpallaeT
CIIEKUBAEMOCTD ITOPOIIKOB?

3apaua 52.Yto0s1 ceMeHa ¢/X KyAbTYp XOPOIIO COXPAHSIIMCh OHU JOHKHBI UMETh BIIAYKHOCTh HE
6onee 15 %. BeicymuTh ceMeHa He Bcera MpocTo, TaK KaK HarpeBaHHe MPUBOJIUT K MOTepe
BcxoxecT. [103ToMy NPUMEHSAIOT XMMUYECKYIO CYILIKY: CMEIIMBAIOT CEMEHA C 0€3BOIHBIM
cynb(arom HaTpusl. ITa COJb JIETKO 00pazyeT OueHb MPOYHBIN KPUCTAJUIOTUAPAT, TOITOMY IPH
CMEILIMBAHUU €€ C BIAXXHBIMU CEMEHAMU OHA OTHUMAET OT HUX BOJY U CBSI3BIBACT €€ B
kpuctamtoruapat Na;SO410H20. PaccuuTaiite, CKOIbKO HYXKHO Ccynbdara HATpUs IS
BbICyIIMBaHUA 10 Kr ceMsiH, UMEIOIIUX BIAXKHOCTh 25%, 10 KOHIUIIMOHHOW BiIaxHOCTH 15%



Kiaroun Kk oneHOYHBIM mMaTrepuajiam

5. HpI/IMepr OLCHOYHBIX CPEACTB JJIsl MPOBECACHUS TeKymeii arTrecrammuu

5.1 KoHTpoJibHBIE BONPOCHI U 3aIaHUS.

Pa3znea 1. OcHOBBI CTPOEHMS BelleCTBA

Tema 1.1. CTpoeHre aTOMOB XUMUYECKHUX 3JIEMEHTOB U MIPUPOJIa XUMHUYECKOU CBSI3U

1. Ecnu Op1 mpunnun Ilaynmm He coOmromancsi, TO 3JEKTPOHBI B aTOMax M MOJEKYJaX MOTJIM Obl
3aHMMATh OJMHAKOBBIC KBAaHTOBBIC COCTOSHHUS, 4YTO TPUBEIO OBl K HECTAOWIBHOCTH W
pa3pyIICHUI0 MHOTUX XUMHUYECKUX COCTUHECHUMN.

2. TlpoBasoM DSIEKTPOHA HA3BIBAIOT TMEPEXOJ JJIEKTPOHA C  BHEIIHETro, 0oJiee  BBICOKOTO
DHEPreTHYECKOTO YpPOBHS, Ha NPEIBHEIIHHMA, SHEPreTHYeCKH Oojee HHU3KUWA. DTO CBSI3aHO C
OoJbIllIel  DHEPTreTUYECKONM  YCTOMYMBOCTBHIO  TOJIYYAIOIIMXCS TMPU  ITOM  DJIEKTPOHHBIX

KOH(HUTypaIui.
3. TloHATHA «CTENEHb OKHUCICHUS» M «BAICHTHOCTH» — OTO HE OJAHO M TO Xe, XOTS B
OOJIBPIIMHCTBE CIIy4aeB OHU YHWCIEHHO coBmanaoT. CTEneHb OKHCICHHS — OTO YCJIOBHBIN

3aps  aroMa, OH OBIBaeT TOJIOKHUTEIBHBIM WM OTPHUIATEIbHBIM. A  BAJICHTHOCTh —
CIIOCOOHOCTh aTromMa OOpa3oBBIBATh CBSA3HM, OHA HE MOXET MPUHUMATh OTPHUIIATEIHHbIC
3HAYEHU.

4. Tak KaKk B OCHOBHOM COCTOSIHUHU TaJIOT€Hbl MOTYT MPOSIBJIATH BAJIEHTHOCTh 1 M COOTBETCTBEHHO
1 arom Moxer oOpa3oBaThb TOJNBKO OIHY XHMHYECKYIO CBSI3b, TO TaJOr€Hbl HE MOTYT
00pa30BBIBaTh MHBIX MOJIEKYJN, Y€M JABYXaTOMHBIE, T.€. HE MOTYT OOpa30BBIBATH AJIOTPOITHBIX
monupuxanwmii. :C=0: Cab2 , F2 , O F2 no ananoruu - caMmoCTOSITENTBHO.

5. Bce Tumbl cBsi3ell UMEIOT €AUHYI0 (U3UYECKYIO MPUPOAY, OCHOBAHHYIO Ha TPUTHKEHUH MEXKIY
MOJIOKUTENBHBIM W OTPULATENBHBIM 3apsaaMu. OTIMYAIOTCS OHU TOJBKO HOCHUTEISIMH 3THUX
3apsiioB, KOTOPBIMHU MOTYT CIYXUThb HMOHBI, aTOMHBIE sJpa, »JJIEKTPOHHbIE TMapbl U
«QIIEKTPOHHBIH Ta3y.

Temal.2. Ilepnoauyeckuii 3axon u Tadauna /I. U. Menaeneesa

1. V nanTaHa W JTaHTAaHOWIOB (QHAJIOTMYHO y aKTUHUS M aKTHHOWJIOB) OJWHAKOBAs SJICKTPOHHAsS
KOH(HUTypamnus BHEIIHETO W MPEIBHEITHET0 SHEPreTHYECKHX YpPOBHEH. A TaK KakK AJIEKTPOHHOE
CTPOCHHE BaJCHTHBIX OOOJIOYEK - OAWH W3 TJABHBIX (DAaKTOPOB, OMPEICISIONINX XHUMHYECKHE
CBOICTBa 9JJIeMEHTa, TO JIAaHTaH M JIAHTAaHOUJBl (a TakKe aKTUHUH M aKTUHOMJIbI)
XapaKTEPU3YIOTCS CXOKMMHU CBOMCTBAMHU.

2. HXO4 — oOmas c¢opmyna Beicuiero rugpokcuaa st snemeHtoB VII rpymmer, roae X —
JAHHBIA »7eMeHT. JlaHHBI TUAPOKCH] HOCUT KHCIOTHBIA xapakrep. CoBeThl: ['MapokcuioMm, B
IIMPOKOM CMBICIIE, HA3bIBAETCS MPOYKT B3aUMOICHCTBHS OKCUAA U BOJIBI.

3. IlpuuuHBl JBOWCTBEHHOIO MOJOXEHHUS BOJOPOAA B IEPUOJUYECKOM CHCTEME 3aKIIOYaloTCcsl B
TOM, YTO BOJIOPOJ, KaK M IIEJIOYHBbIE METaUIbl, HA BHEIIHEM SHEPreTMYECKOM YpPOBHE HMEET
OJIUH 3JICKTPOH, HO TaKXe €My, KaKk M TaJOoreHam, JI0 3aBEepIICHUs BHEIIHEro >HEepPreTHYecKOro
YPOBHSI HE XBaTaeT OJHOTIO 3JIEKTPOHA, MOITOMY €ro MOXHO 3amucaTh W B IA-rpymmy, u B
VIIA-rpynmy.

4. DneMmeHTbl 2-TO U 3-TO NEPUOJIOB MO TMOATPYNIAaM MMEIOT OJWHAKOBYIO KOH(UTYypaluio
BHEIIIHETO JJIEKTPOHHOTO ypoBHA. [Ipu 3TOM »3reMeHThl 3-TO Tepuoja OTIMYAOTCS JIUIIb
BAaKaHTHbIM d-IOAYpOBHEM, YTO pACIIUPSET BAJCHTHBIE BO3MOXHOCTH, HAlpHUMEp Cepbl, IO
CPaBHEHHMIO C KHUCIOpOJIOM, a (ocdopa - MO CpaBHEHHIO C a30TOM. TeM He MeHee, M3 -3a
AQHAJIOTUYHOIO CTPOEHMsI BAJIEHTHOI'O YPOBHSA, XHMHYECKHE CBONCTBA HMX OYEHb IOXOXKH,
MIOSTOMY OHU U Ha3bIBAIOTCS aHAJIIOTAMH.



5. DnekrponHas ¢opmyna amomuHus 152 252 2p6 3s2 3pl. [maBHOE KBAaHTOBOE YKCIIO N = 3.
[To6ounoe 1 = 0 mst s opbutanu, [ = 1 mus p opobutasm. MarautHoe unciao ml = 0 ms s

JUTsL p opOUTanu.
1
Taf I

_ rpaduyeckas GopmyJIa aTOMUHUS

opoutanu, ml = -1 s p opouranu. CiuHoBoe yrciao ms = +1\2 s s opoutanu, ms = +1\2
Pasznea 2. XumMudeckue peakuuu
Tema 2.1. Tunbl XuMHUYECKUX peaKIuii

1. Peakuusi sBHsieTCSA OKHUCIWTEIbHO-BOCCTAHOBHUTEIIBHOW, T'OMOIEHHOM, 3SK30TEPMHYECKOM,
KaTaJUTHYECKON, oOpaTumoil, coenuHeHus. Jlns  cMmelleHuss paBHOBECHS  BIIPABO
HEe00XO0aUMO:

1) MOHM3UTH TEMIIEPATYPY;
2) TIOBBICHTH JIaBJICHHE;
3) xonuentparuio SO2 u O2 nmoBeIcUTh, a SO3 OHU3UTE.

2. OCOOCHHOCTH peakIuil 3aMelIeHUs] Y OPraHMYeCKHUX BEIIECTB IMPOSABIAIOTCS B TOM, 4YTO
OJIHA aTOMBI WJIM TPYMIbl aTOMOB 3aMEHSAIOTCS IPYTUMH aToMaMH WM TPyNIaMH aTOMOB B
MOJIEKYJIE OPraHUYEeCKOTO BEHIeCTBA. DTO MOXKET HPOUCXOAMTH MPU PA3IHUHBIX YCIOBHUSAX
¥ MOXKET MPUBOAUTH K 00Pa30BAHUIO HOBBIX COSAMHEHUHU.

3. XuopupoBaHHE METaHa - MPOLECC, MPU KOTOPOM MOJIEKyJa MeTaHa B3aUMOJICHCTBYET C
XJIOPOM, 4YTO MPHUBOJUT K OOpa3OBaHUIO XJOPMETaHa U JIPYTHX XJIOPCOAEpPKAIIUX
COCMHEHUH; OJTOT TMPOIECC HMEET IIUPOKOE TMPHUMEHEHHE B IPOMBINUIEHHOCTH IS
MOJTYYEHUS PA3IMYHBIX XUMUYCCKUX BEIIIECTB.

4. 70 xr x - k/lx X2(r) + O2(r) -> 2NO(r) - 90,4 x/Ix 28 kr 2) J{ng Havana Mbl HaiiieM Maccy
azota ero B kr: M(N2) = 14*2 = 28 kr/kmonb n(N2) = 1 kmoas m(N2) = M(N2)*n(N2) = 28
Kr/kmMoib * 1 kMosb = 28 kr 3) Mbl cocTaBUiu MPOIMOPLHIO MOJ MYyHKTOM 1) Ternepb MbI
HaxoJuM ero TeruioBor 3dpdekt peakmuit: X = (70 xr * 90,4 x/Ix)/28 xr = 2,5 * 90,4 xJIx =
226 x/Ix => Q =226 kI OtBet: Q =226 x/x

5. a) coemunenne 2FeCly+Cl=2FeCl3

0) 2Al (OH) s = Al 20 3 + 3H0. JlanHas peakivs Ha3bIBa€TCS peaKiel pas3iokeHHs. BerrecTBo
THJIPOKCH AIIOMHUHUSI pa3jiaraeTcsi Ha OKCHJ aJlOMHHHS M Boay. llepen rHIpokcHaoM alfOMUHUS
HE00XO0AMMO MOCTAaBUTH KO HUIMEHT 2 U Mepe]] BOAOH CleyeT NOCTaBUTh KO HHUIMEHT 3.

B) 3NaOH + FeCls”~ 3NaCl + Fe(OH)3

6. 547 x/Ix 4Al+302=2A1203+Q n (Al)=18/27=0.67 mons (M=27 r/monn) 0,67 monp - 547
kJx 4 Mmoab - X kJ[k. X=(547%4)/0,67=3266 x/{x 4Al+302=2A1203+3266 xJIx.

Tema 2.2. DiieKTpoIuTHYECKAS JUCCONMALNS U HOHHBIH 00MeH

1. DnektponuTamMu SIBISIFOTCST BEIIECTBA C CHJIBHO TOJSPHON KOBAaJ€HTHOW WM HWOHHOM
cBs3pt0. K HUM OTHOCATCS conv, MIENOYM, KUCIOTHL. BermiecTBa, pacTBOpPHI WM PacIlIaBbl
KOTOPBIX HE NPOBOJAT DIJIEKTPUUYECKUM TOK. HesnekTpoauTamu SBISIOTCS BEIIECTBA C
HCIIOJIAPHBIMHA 501051 CJ'Ia6OHOJ'I5[pHBIMI/I KOBAJICHTHBIMU CBS3AMU. K HUM OTHOCHUTCHA
OOJBITMHCTBO  OPraHWYECKUX COequHEHWW  (TroKo3a, (pyKTo3a, caxapos3a, dSTaHOI,
TJIMIIEPUH U JIp.), TPOCTHIE BEMIECTBA-HEMETAIIHI (Cepa, a30T, KUCIOPO U JIp.).

H 2,0 12,0 7,0 3,0 5,0 13,0 4,0
[H*] 102 1012 107 107 10° 1013 io-4
[OH] 107 10-2 10”7 10°6 10°° 10! 10 10
Tun KUCJIas (IIEJIOYHAs [HelTpa [IIEJIOYHAS [KUCHAs [IEIOYHAas [Kucias
cpeabl ITbHAsT




3. MgCly + 2KOH = Mg(OH),1 + 2KCl



K2CO31 6HNO3 = 2KNOz + HCO:s
4. Bzate AgNO3 - HuUTpaT cepebpa M pacTBOpUMBIN KapOoHaT, Hampumep, Hatpus - NaCOs.

Monekynsapuoe ypaBHenue Oyner: 2AgNO3+Na2CO3=Ag2C0O3+2NaNOs. B pactBope
ocTaHercsi HUTpaT HaTpus B Bujae MoHOB NO3 - u Na+. KapOonar cepeOpa BeImazer B Buie
cBeTIO-kénToro ocanka. IlomHoe monHoe ypaBHenue Oyner: 2Ag+ + NOs - + 2Na+ + CO32
- = Ag2CO3 + 2Na+ + 2NOgz-. Cokpaménnoe, coorBeTcTBeHHO: 2Ag+ + CO32-=Ag2COs.

2K3P0O4 + 3CaCl; = Caz(PO4)" + 6KCI - MmosiekyIsipHOE ypaBHEHHE PEaKIUH,

6K+ + 2P043- + 3Caxt+ + 6CI- = Caz(PO4)2" + 6K+ + 6Cl- - momHoe MOHHOE ypaBHEHHE pEakIluu,

6K+ + 2P043- + 3Caz+ + 6Cl- = CazOam + 6K+ + 6C1-,

2P043 - + 3Cax+ = Ca3(P0O4)2" - cokpaméHHOE HOHHOE YPaBHEHHUE PEaKIINU;

Pa3znen 3. CTpoeHue U CBOiiCTBA HEOPTraHMYECKHUX BelIeCTB

Tema 3.1. Knaccudukanusi, HOMeHKJIATypa U CTPOeHHe HEOPTaHUYEeCKHX BellecTB

1. Heopranuyeckue COEIMHEHHS IO COCTaBY JIEIATCS Ha JBE OOJBIIME TPYIIBl - TPOCTHIE H

cinoxkueie. [IpocTele  BemecTBa COCTOAT M3 aTOMOB  OJHOTO XHUMHYECKOTO dJJEMEHTa U

MOJIPA3IENAIOTCd Ha METaJUIbl, HEMEeTaJUlbl, OyaropoiHble ra3bl. CIOXHBIE BEIIECTBA COCTOST W3

aTOMOB, XMMHYECKH CBS3aHHBIX Jpyr ¢ ApyroMm. CIOKHbIE HEOPTaHMYECKHE BEIIECTBA MPHUHITO

JIeTUTh Ha CIEAYIOIIME Ba)KHEHIINWE KIACcChl: OKCHUJBI, OCHOBaHHs, aM(OTEpHbIE THIPOKCHUIBI,

KHCJIOTBI ¥ COJIH.

S—o
2.

2. BemectBa ¢ JIBOMCTBEHHOW (YHKIHEH OTHOCATCS K KIAcCy BEIIECTB, KOTOPHIE HMMEIOT
BO3MOXXHOCThH BBITIOJIHATH JIB€ pa3Hble (QYHKIHH OJHOBpPEeMEHHO. OHU MPOSIBISIOT CBOM CBOMCTBa
KaK KHCIOTBI W OCHOBaHHs. Takue BellecTBa Ha3bIBalOTCA aM(pOTepHBIMU WKW aM(pOTEpPHBIMU
okcuaamu. Hanpumep, Bona.

3. SO0s, Fe203, CO2, Ca0, CO, SiO2, Mn,07, FeO, SO2 , N20s, Na2O

5.
OCHOBHBIE KHCJIOTHBIE amQoTepHbIC
Na20, K20, CaO, CuO SO2,S03,P205 N205CrOz  |Al203 BeO
FeO MnO SiO2 Fe203 Mn,O7

6.2,2% :1=2,255"7%:127=0,43858 42,1% : 16 = 2,63125 Jlanee nenmum Bce Ha camoe
ManeHbKkoe uncnio 2,2:0,43858=5 1 6 3nauur takas kuciora H5106.

7. 1) Oxkcuger: CaO - okcun kambiusi. OcHoBanus: Cu(OH)z - rumpoxcua memu(2). KucmoTsr:
H2S04 - cepnas kucnora. Cou: KsPOjs - dpocdat xamms

8. a) oxcupna yrnepona( II) - CO,

0) ruapokcunaa meau (1), - Cu(OH)2
B) XJIOPOBOJIOPOHOM KucmoTsl - HCI ,
r) cynbdara Hatpus - Na2SO4

Tema 3.2. PU3uUK0O-XMMHYECKHE CBOIICTBA HEOPTaHNYECKNX BelleCTB
1. a) H2SO4+ Mg = MgSO4 + H2

6) Na20 + HBr = NaBr+H,0

B) H2S03 + CaO = CaCOs+H20

r) CaCO3 + HCI = CaClz+ H20+COz2
n) AICI3 + AgNO3= AI(NOs3)z +AgCl
e) Ba(OH)2 + SiO2 = BaSiO3+H20



2. 2Na+ S =Na2S



X146 = 16/32;
x = (46*16)/32 = 23 rpamma

Tema 3.3. UnenTH(UKAIIUSA HEOPraHNYECKNX BelIeCTB

1. B tpéx ckisHKax 0€3 3TUKETOK HAaXOAATCS Oelible KPUCTAJUIMYECKHE MOPOIIKH XJIOPHUIOB Kauus,
HaTpusd W JIMTHA. Pacmo3HaTh 3TH BEIIECTBA MOXHO C IIOMOIIBIO BHECEHUS HMX B IUIaMS
ropenku.MoHBl TUTHS OKpacsT IulamMsi B KapMHHOBO-KPACHBIM I[BET, MOHBI HATPUS - B JKENTHIHA
IIBET, & HOHBI KaJHs - B pO30BO-(PHOJIETOBBIH.

2. B derhlpex NpPOHYMEPOBAaHHBIX MPOOMPKAX HAXJATCS PacTBOPHI XJjopuiaa Oapus, KapOoHaTa
HaTpus,CynbdaTa Kajaus W XJIOPOBOJOPOJHOH KHCJIOTBLHE TOJNb3yACh HUKAKHUMU JIPYTHMHU
peakTHBaMU ONpEACTUTE COACPKUMOE Kakaoh wu3 mnpobupok. bepem mnpobupky c¢ HO
OIpEeICIUTh €€ MOYKHO IO €IKOMY 3alaxy, a TakKe KanHyB Ha Jito0oil mpeamer (H-p Oymary -
oHa 00yrauTcs). JloGasisieM BO Bce IPOOUPKH.

2HC1 + Na2CO3 = 2NaCl + H20 + CO»- Bbimenutcst yrileKucibii ra3. B ocranbHBIX 2-X MpoOHpKax

HHUYErO HE MPOU30UJIET.

Bepem omnpenenennyo MpoOHpKy ¢ KapOOHATOM U JIOJIMBAEM €€ B OCTABILIUECS JIBE IPOOUPKH.

BaCl, + NaCOsz = BaCOsz + 2NaCl - Bemazger Oenblii ocajok kapOonara Oapusi. C mociemHei

POOUPKOI HUYETO HE MIPOM3OUIET - TaM CyIb(aT Kaius.

3. 1)/Ins nauana B mpoObl KaXKI0W MPOOUPKH J100aBIsieM JII0OYI0 KUCIOTY JOIYCTHM COJISIHYIO

B onnoit 13 npo6upok OyneT HaOIroIaThCsl BBIACICHUE ra3a 3HAYUT TaM KapOOHAT KaJHs

B mpoOb1 BemiecTB M3 OCTaBIIMXCS IBYX NMPOOHMPOK 100aBisieM XJIOpUA Oapusl B KO NpOUpKE Ine

BBITIA/IET OCAZ0K HAXOAUTHCS CyIb(aT aMMOHHUSL.

Jlis caMOYCIOKOEHHsI OCTaBLIYIOCS MPOOMPKY MOXKHO IPOBEPUTH HHUTPATOM cepedpa eclii O0CaJoK

BBITA/Ia€T 3HAYUT TaM TOYHO XJIOPHJI KaJIusI.

K2CO3+2HC1=2KC1+H20+CO>

(NH4)2S04+BaC12=BaS04+2NH4C1

KCL+AgNO3=KNO3z+AgC1

2) IIpoBomuM peakLHI0 €O ILIENOYbI0 MPH 3TOM B JBYX MPOOMpKax BBINAAYT OCAJKHU pa3Hble IO

I[BETY TJE OCaJOK CHHEro I[BETa TaM XJIOPHJI Menu, a Oyporo - XJjopup keneza. B nBe ocraBmmecs

npobupku npudasisieM cyiabdar HaTpUs (WIM CEpHYIO KHUCIOTY) B TOM IpoOHMpkKe riae oOpazoBaics

0CaIOK HAXOJIUTHCS XJIOPU Oapusi a B OCTABIICHCSI COOTBETCTBEHHO XJIOPHJ] MarHHUS.

Ecmu  B3ammojeiicTBHE TPOM3BOAUTH C OXJIAKICHHEM NOOHMPOK TO BTOpas Mpoda MOXKET He

MOHAZO0NTHCSA T. K. TUAPOKCH] MarHus MajOpacTBOPUMOE OCHOBAaHHE M TPU OXJIKIHHH MOXKET

00pa3oBaTh 0CaJOK OEJIOTo IBETa

CuC12+2KOH=Cu(OH)2+2KCL

FeC13+3KOH=Fe(OH)3+3KC1

BaC12+Na2S0O4=BaS04+2NaCl

4,
1 cynbdar menu CuSO4
2. NaOH
3 ruapokcua meau Cu(OH):
4, Brimazger yepHsIif ocanok ruapokcuaa meau (1I)
2.
1. I'munepun
2. Tuppoxcua menu Cu(OH);
3. T'muuepar memu (II).
4. Ocanok THUIPOKCHUIA MEIHW PACTBOPSIETCS M OOpa3yeTcsi TEMHO-CHHHUN pPAacTBOp TJHUIlepaTa MEIH

(|.|)



3.

CuSO4 + 2NaOH ---> Cu(OH)2 + Na2S04

Cu(2+) + 20H(-) ---> Cu(OH)2

3. Peakuus co CBEXEBBINABIIMM OCAJKOM THAPOKCHAA MEAU B IIEIOYHOW Cpele NPUBOIAUT K

0o0pa3oBaHHIO TEMHO-CHHErO pacTBOpa TIjuIllepaTa MEAHM M MOXET CIY)KUTh KaueCTBEHHOM

peaxuuent s oOHapyKeHHUsI TIIULIEPUHA.

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHM4YeCKMX BelleCTB

1. Opranuueckue BelleCTBAa — 3TO BELIECTBAa, KOTOPbIE BXOAAT B COCTaB JKHUBBIX OPraHU3MOB H
o0pa3yroTcsl TONBKO Mpu UX ydactuu. Kak mpaBuio, BCe JKHBBIC CYIIECTBA COJEpKAT
opranuyeckue BemiecTBa. K oprannueckum BeEIIECTBAM OTHOCSTCS O€JIKH, dUPbl U YIIEBOJIBI,
KOTOPBIX HACUUTHIBAETCS OKOJIO 10 MUILTMOHOB.

2. W3omepus - 3TO sIBIICHUE CYNICCTBOBAHUS COCAMHCHUN, UMEIONIMX OJWHAKOBBIN Ka4eCTBEHHBIM
U KOJIMYCCTBCHHBIH COCTaB, HO pa3lIMYHOE CTPOCHHE U, CJICIOBATCIIBHO, pasHble (HHU3UKO-
XUMUYECKHE CBOMCTBA. PaznmnuaroT nBa TUMAa WU30MEPUU - CTPYKTYpHass U TMPOCTPAHCTBEHHAs.
CTpyKTypHBIE M30MEpBI - 3TO BEIIECTBA, UMEIOIIUE OJMHAKOBBIA COCTaB, HO HMEIOIINE Pa3HOE
CTpPOEHHE, TO €CTh pa3HbId TMOPSIOK COEIUWHEHUS aTOMOB B Moiiekyne. Hampumep, Oyran u
METUJITIPOTIAaH UMEIOT OJIMHAKOBYIO MOJIEKYJsipHYIO (opmyny coctaBa CsHio, HO UMEOT paszHoe
CTPOGHHE W XUMHUYECKHME CBOMCTBAa. Hampumep, MEXKIACCOBBIMH HM30MEPAMH  SIBISIOTCS:
AJKeHbl M UHMKIOANKaHbl, AIIKHHBI W aikaaueHbl, [IpenenbHble OJHOATOMHBIE CIHUPTHI U
npocTeie 3QUpbl, Anbaeruabl U KeToHbl, [IpenenbHpie KapOOHOBBIE KUCIOTHI U CIOXKHBIE d(DUPBL,
HuTpoankansl 1 aMUHOKHCIIOTHI.

3. CrpykrypHas u30Mepusi — SIBJICHHE, KOIJa BelIecTBAa HMEIOT OJIMHAKOBBIM KayeCTBEHHBIN U
KOJIMYECTBEHHBIN COCTaB, HO OTIMYAIOTCA APYr OT JApyra MOPSAKOM COEIUHEHHUS aTOMOB B
Mosekyine. IlpocTtpancTBeHHass u30Mepusi — SBJICHHME, KOTJa BEIIeCTBA HMMEIOT OJMHAKOBBIN
KaueCTBEHHBIM M KOJMYECTBEHHBI COCTaB, MOPSJAOK COEAMHEHUS aTOMOB, HO OTJIMYAKOTCS HX
MIPOCTPAHCTBEHHBIM PACIIOIOKEHUEM.

4. Tlom xumuueckuM cTpoeHueM BemiecTBa A.M. byTiepoB moapazymeBan MOpPSIOK COETUHEHUS
aTOMOB B MOJIEKylle TpH TOMOIIM XHMHUYECKHX CBs3eil. Bce aTombl, oOpasyromiue BeliecTBa
CBA3aHbl B ONPENEIEHHON IOCIEA0BATEIBHOCTH COIJIACHO WX BAJIEHTHOCTSAM. BaneHTHocTh —
9TO YHCJICHHBIA TOKa3aTelb CIIOCOOHOCTH AaTOMOB KaKOro-JIHOO SJeMEHTa COEIUHSATHCS C
aTOMaMH JIpyroro 5JeMEHTa (BaJICHTHOCTh ITOKa3bIBACT CKOJBKO XHMHYECKUX CBSI3€d MOMKET
00pa3oBaTh XUMUUECKHUI 3JIEMEHT).

5. OH-T'mapoxcunpHas pyHKIIMOHAIBHAS TPYIIA K HUM OTHOCSITCSI CITUPTHI U )EHOIBI.

(C=0) -kapObonunpHas GyHKIIMOHATBHAS TPYIIA K HUM OTHOCSTCS albJACTHIBI U KETOHBI.

COOH-kap6okcnibHast GyHKIIMOHATBHAS TPYIIA K HUIM OTHOCSTCSI KapOOHOBBIE KUCIIOTEHI.

CoenMHeHHs KaXJIOTO Kiacca 0O0pa3yloT pas3IuYHbIE MPOW3BOJHBIE. Hampumep, K MNpPOU3BOAHBIM

cnupToB OTHOCATCS TpocThie Adupbl ROR, Kk mNpom3BOgHBIM KapOOHOBBIX KHCIOT - CJIOXHBIC

a¢upsl RCOOR, amuasr RCONH2, anruapuast (RCO)20, xnopauruapuast RCOCl u 1. 1.

Kpome Toro, Oomblnyto TpyIIy COCTaBISIOT TeTepOodyHKIIMOHAIBHBIE COSAUHEHUS, COJEpkKaInue

pasnu4Hble PYHKIIMOHAIBHBIE TPYIIIIBL:

- ruapokcuanpaeruasl HO-R-CHO,

- ruapokcukeronsl HO-R-CO-R,

- ruapokcukuciaorsl HO-R-COOH u T. .

K BaxueWmmMm  rerepoyHKIHOHAIBHBIM  KHCIOPOJCOACPKAIIUM  COCTUHEHUSM  OTHOCSTCS

yrneBogbl  Cx(H20)y, Monekynsl KOTOPBIX  BKIIOYAIOT THIPOKCHUIIbHBIC, KapOOHWIbHBIE U

MIPOU3BOJIHBIE OT HUX TPYIIIIHL.

6. Ilpumepom a30TCOJEPIKAIIETO AIMKINYECKOTO COETMHEHUS MOTYT CILYKHTb
HUTPOCOCTUHEHUS:



CH-i—Cl I;—NO; Hutpostan
WJIH AMUHBI
CIIZ—CI I,—CI 1;—n1L mposmmnamun

7. CtpykrypHBIE POPMYIIBI COCTUHCHUI:

a) mponeH CH>=CH-CHzs;

6) mnentun-1 CH3-CH2-CH=C-CHjs;

B) 2-merminentad CHs-CH2-CH2-CH (CHz)-CHzg;

r) mnpomnanans C3HeO, CH3-CH2-CHO;

n) nentun-2 CH CH CCCH,;

e) nponanosas kuciora C 2 HS5 COOH

Tema 4.2. CBolicTBa OpraHu4ecKUX COeANHEHHUH

1. a) C3H4+H2=C3H6+Br2=C3H6Br2+KOH=C3H70H+KBr

6) C3H4+2H2=C3H8+C12=C3H7C1+HCI

C3H7C1+KOH=C3H70OH+KC1

B) CaC2+2H20=Ca(OH)2+C2H2

C2H2+C(AxTt 400 rp)=C6H6

C2H2 + 2CuC1=Cu2C2 + 2HC1

2. OkucrneHue MeTaHa MpoOBOAT C LENbI0 MOTydeHus popMaliberuia uepe3 CTaanuio o0pa3oBaHus
MeTaHoJa:

CH4 + 1/202 CH30OH + 67,6 xkain/Mob,

CH3O0H + 1/202 CH20 + H20 + 70,47 xkayi/moib,
CH20 + 1/202 HCOOH +131,45 kkai/moib,
HCOOH + 1/202 CO2 + H20 + 115,69 kkan/MO0ib.

3. Dra peakiys Ha3bIBae€TCS TaTOT€HUPOBAHUEM U MPOUCXOAUT CIEAYIOIIUM 00pazoMm:

1-xnmop-nponan + CI2 + P * 2-xnopnponan + HCI.

B sT0i1 peakiuu xs1op 3aMeHsIeT XJIop U3 1-Xjop-nponana, 0opa3ys 2-xJIOpIponaH.

4. Tlpomecc OYMCTKM 3TaHa OT NPUMECH STHIIEHA MOXET OBbITh JOCTUTHYT 4Yepe3 XHMMUYECKYIO
peaKluo, U3BECTHYIO KaK T'MIPUPOBAaHUE. YPAaBHEHHME PEAKLMH, OMMUCBIBAIOIIEE JTOT IIPOLECC,
MOKHO TpeAcTaBuTh ciexyroumm obpasom: CH 2 =CH 2 + H 2 ~ CH 3 CH 3. B stom
ypaBHeHuu stuiieH (CH 2 =CH 2) pearupyer ¢ Bonoponom (H 2) u npespamaercs B stan (CH 3
CH 3). B pe3ynbTare 3Ta peakiusi IpUBOIUT K yIaJICHUIO ATUJIIEHA U3 3TaHA.

5. 1)2CaCO3 + 7C (t) =3C0O2 + 2CaC2 (xapOua KanbIus)

2) CaC2 + 2H20 = Ca(OH)2 + C2H2 auerunen

6.

H2C=CH-CH=CH2 byranuen-1,3

Peakmus npucoennHeHMs MpOCTOro BemecTra - 6poma (1 Mosexyna) :

H2C=CH-CH=CH2+Br2->H2CBr-CH=CH-CH2Br (1,4-1u6poM0yTeH-2)

Peakmus npucoenMHEHHS MPOCTOTO BEIIECTBA - Opoma (2 MOJIEKYIIBI) :

H2C=CH-CH=CH2+2Br2->H2CBr-CHBr-CHBr-CH2Br (1,2,3,4-teTpabpomMOyTaH)

6. Jlermnponmkimzanuei renrana momydaercs Toryon: C7H16-->C7HS (Tomyon) + 4H2
JETUIPOLMKIN3ANE OKTaHa - opTo-kcuiout: CSLLI8 -->C8H10 (o-xcumon, wnm 1,2-
maMeTwioeH3on) + 4H2 nmermaponmkimzanuei 2-MeTwiarekcaHa omsath ke tomyor: C7bI16--
>C7HS (Tomyoin) + 4H2. A B Ka4-Be KaTajau3aropa MOKHO MCIIOJIb30BaTh TUIATUHY WJIH HUKETb.

7. B nabopatopuu MmeTmwiopMuaT IMOTy4arOT peakiueldl KOHJICHCAMM METaHOoJa U MYypPaBbHHOU
kuciaotsl: HCOOH + CH OH ~ HCOOCH + H O.IlpomsbinuieHHBIH MeTHI()OpMHUAT MOTY4atoT
n3 MmeraHosna u okcuaa yriaepoma (II) B mpucyrcrBum mermnara narpus: CH OH + CO #
HCOOCH



Tema 4.3. UgeHTHQUKALIUS OPraHMYeCKHX BelleCTB, X 3HA4YeHHe W NPHMeHeHHe B ObITOBOMH
U NPOM3BOICTBCHHOM JAeATEJbHOCTH Y€J10BeKA.
1. W3 51ux aByX BEIIECTB TOJBKO INIHOKO3a BCTYIIAET B PEAKIIUIO CEPEOPSIHOIO 3epKaja.

100aBUThH KapOOHAT HATPHS - B IPOOUPKE C YKCYCHOM KHCIOTOM MOSIBSATCS MTy3bIPhKH T'a3a
2CXKCOOH+ Na2CCh =2CHiCOONa+ H20+ COzt

H-<® + Ae;O ™g°5, H<® +2J1.1
n OH

Paszpen. 5. Kunernyeckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS XUMHMYECKHX
peaxkuuii.
Tema 5.1. CkopocTh XUMHYECKHX peaKuil. XMMHYecKoe paBHOBeCHe.

1.

2.

3.

B

8.

9.

10.

11.

TemnepatypHblii  K03(pPUIMEHT - 3TO BeIMYMHA, KOTOpas ONpPENENsieT, KaKk H3MEHSICTCS
XUMUYECKasgs WM (u3nyecKkas XapaKTepUCTHUKA BEIIECTBA B 3aBUCUMOCTH OT H3MEHEHHS
temreparypbl. OH SIBISETCS BaXKHBIM IapaMETPOM, IMO3BOJSIONIUM IOHSATh, KaKUe H3MEHEHUS
MOTYT NPOUCXOJUTh B PEAKIIMU WM BEIECTBE IPU U3MEHEHUU YCIOBHI OKPYKarOIEH

Cpebl.

KaranuzaTtoppl - 3TO BeEmIECTBA, KOTOPBHIE YCKOPAKOT XUMHUYECKHME PpPEAKLIHMH, AKTUBHO
Y4aCTBYIOT B HHX, HO CaMH B MTOI€ HE pacxXoAyrorcs. Peakuuu, uaymue noj AEUCTBHEM
KaTaJIu3aTOpPOB, HA3bIBAIOT KATAJIUTUYECKUMU.

depMeHTBI — 3TO OHOJIOTHYecKHe KaTaau3aTopsl. KatanuzaTop He HaXOIUTCS B
CTEXMOMETPUUYECKUX OTHOLICHUSAX C TPOAYKTAMHU U PEFEHEPUPYETCS MOCIE KAKIOTO [IUKIIA

IpeBpallCHUA pCarcHTOB B IIPOAYKTHI.
2A+B->AB
Y1=k[A]’[B]

Yi=ke*[2A K 4[A]* 2[B] = 2x[A]’[B]

v

4

OrtserT B 2 pa3a
[IpyunHa MOpYM  NPOLYKTOB -  OKHUCIUTEIBHBIE  PEAKIMM W MHUKPOOPIaHHU3MBI,
pasMHOXKaroIMecss B opranndeckoM marepuaie. [Ipu Hu3koi TemmnepaTtype pocT OakTepuil u
CKOPOCTB pacraja HyTPUEHTOB 3aMEIISETCS, TI03TOMY €/1a I0JIBIIE OCTAETCS CBEKEH.
Ha MyKoMONBbHBIX 3aBOJAaX B BO3AyX IOJHHUMAKOTCA 4YacTHUIBI BEUIECTB, KOTOpPBHIE B
OTpeieIEHHON KOHLIEHTPAllU CMEIIaHHbIE ¢ BO3YyXOM 00pa3yroT B3phIBOOIIACHYIO CMECh.
[Tapbr BemiecTB HaxonaaTcs IMpu Oojiee BBICOKOW TeMIlepaType, YeM COOTBETCTBYIOILIUE
KUJKOCTH, TIO3TOMY CKOPOCTh PEaKIUil CrOpaHUs YBEINYUBACTCS, YEM U OOBACHSAIOTCS
B3pbIBBI.
HeoOpaTuMbIMH Ha3bIBAIOTCS XWMHUYECKHE PEAKIMM, KOTOpBIE IMPOUCXOAAT TOJBKO B OJHOM
HaIPaBJIEHUU J0 MOJHOTO PacXOJ0BaHUs OJTHOTO U3 PEareHTOB.
B xumuueckoil peakuuu, XUMHYECKOE€ paBHOBECHME - O3TO COCTOSIHME, B KOTOpPOM 00e
pearupymomme BEIecTBa U NPOAYKTHl MPUCYTCTBYIOT B KOHLEHTPALUAX, KOTOPbIE HE HMEIOT
JNAIbHEUIIYI0 TEHJACHIMI0 K M3MEHEHHI0 C TEUYEHHEM BpPEMEHHM, TaK 4YTO HET HHUKAKHX
3aMETHBIX W3MEHEHMH B CBOWCTBAaX JTOM CHUCTEMBI. ATO TOCYAAPCTBO PE3YyibTAThl, KOTJa
peaxius IpoTeKaeT ¢ TOH ke CKOPOCThIO0, KaK U 00paTHas peaxiiusl.
IIpn nosbimennn temneparypbl Ha 30 0. CkopocTh MpsIMOI peakliMy BO3pacTaeT, a CKOPOCTh
obpatHoii —. Takum 00pa3oM, paBHOBECHE CMECTHTCS BIEBO, TaK KaK CKOPOCTb OOpaTHOM
peakuuu Bo3pacteT B 27 pas, a npAMoil B 8 pas.
Takum o00Opa3oM, MpH yMEHBIIEHWH KOHLEHTpAIMii BCEX BEIIECTB B 2 pa3a, paBHOBECHE
cuctembl 2CO + 2H2 ~ CH4 + CO2 cmecturcss B HampaBJIeHHUH OOpa30BaHUs OOJBIIETrO
koiuuecTBa npoaykroB — CH4 u CO2.



Pa3znen 6. PacTBopbl

Tema 6.1. IlonsiTue 0 pacTBOpax

1. HenacpllieHHBIN pacTBOp — PAacTBOpP, B KOTOPOM KOHIIGHTpPAllMs PACTBOPEHHOT'O BEIIECTBA
MEHBIIE, YE€M B HACBIIIECHHOM pacTBOpPE, M B KOTOPOM MPH JAHHBIX YCJIOBHUSAX MOMXKHO
pacTBOPUTH €HIE HEKOTOPOE €ro KoJuuecTBO.HachImeHHbI pacTBOp — pacTBOpP, B KOTOPOM
pacTBOPEHHOE BEIIECTBO IPHU JAHHBIX YCIOBHUSAX JOCTHUIJIO MaKCMMajJbHOW KOHIICHTpaluUd |
Oonbiie He pacTBOpsercs. OcaJoK JaHHOTO BEIIECTBA HAXOJUTCS B PABHOBECHOM COCTOSHUU
C BEILIECTBOM B PacTBOpE.

2. PacTBOpMMOCTB-3TO  CBOWMCTBO TBEPJOTO, IJKUAKOTO WIM Ta3000pa3HOTO  XUMHUYECKOTO
BEILIECTBA, HA3BIBAEMOT0 PACTBOPEHHBIM BEILIECTBOM, PACTBOPSTHCS B TBEPIAOM, >KHJIKOM HIH
ra3z000pa3HOM pacTBOPHUTEIIE.

3. MaccoBast 11ojis pacTBOPEHHOTO BEIIECTBA — OTO BEIWYHMHA, pPaBHAsS OTHOIICHHIO MacChl
pPacTBOPEHHOTO BEIIECTBA K MAacCe PacTBOpA.

4. 1. OT™MepuBalOT pacTBOPUTEIb.

2. VIcxoHOE BEIIECTBO PACTUPAIOT B CTYIKE M B3BEIITHBAIOT.

3. BemecTBo 3achimaroT B KOJIOYy C PacTBOPUTENIEM, IMPEIBAPUTEILHO HArpeThIM JO TEMIIEPaTypHI,

Ha 10—20° C

4. He nmaBast pacTBOPY OCTHITh, €0 (DHIBTPYIOT.

Pasznen 7. Xumusi B ObITY U IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa

Tema 7.1. Xumusi B ObITY U IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA

1. Bce, 4TO Hac OKpYXaeT, COCTOMT U3 XUMHUYECKHX BELIECTB: OJeXkaa, 00yBb, MeOenb, MUIIA,
OBITOBBIEC MPUOOPHI M CPEJICTBA TMTHMEHBI, TPAHCIIOPT, J0oMa W T.A. MHOrue Joaud padoTarT Ha
XUMHYECKHX TMPOM3BOJACTBAX, Bpaud W (QapMaleBThl HE MOTYT paboTaTh 0€3 3HaHHS XUMHH.
MHorue npouecchl, KOTOpble MPOUCXOAAT BOKPYT HAC M BHYTPH HAC, SBIISIIOTCS XUMHUYECKUMH,
MO03TOMY COBPEMEHHBIH OBIT 6€3 XUMUU HEBO3MOKEH.

2. ButamMuHBl y4acTBYIOT B pEryislud OOMEHa BEIIECTB; OHHU SBIAIOTCS OHOJOTHYECKHUMHU
KaTajau3aTopaMu WU peareHTaMu (OTOXMMHUYECKUX MPOIIECCOB, MPOTEKAOIIMX B OpraHu3Me,
Tak)K€ OHM aKTUBHO YYaCTBYIOT B 0OpazoBaHuWU (EepMEHTOB. BUTaMHHBI BIHSIOT Ha YCBOCHHE
MUTATENBHBIX BEIIECTB, CIOCOOCTBYIOT HOPMAIbHOMY POCTY KIETOK W Pa3BUTHUIO BCETO
opranusma. SIBISSACh COCTaBHOW YacThi0 (DEPMEHTOB, BUTAMHUHBI OMPEACISIOT X HOPMAIbHYIO
GyHKIMIO YW aKTUBHOCTh. CTapailTech TPHUACPKUBATHCS PANMOHATBLHOTO TMUTAHUS W TOTNA C
nuned OyIyT TOCTymaThb B OpPraHu3M BCE€ HEOOXOJWMBIE BHUTAMUHBI M MHUKPOIJIEMEHTHI.
Paznmuunpie (pakTOpel — KUIISIYEHHE, 3aMOpPaKWBAHHUE, BBICYITMBAHHE, OCBEIICHHE W MHOTHE
Jpyrue  OKa3blBAlOT  HEOJWHAKOBOE  BIWSHWE HA  pasHble  TPYNIbl  BUTAMHUHOB.
JKupopacTBoprMble BUTaMHHBI, COJAEpIKAIUECS B TMPOAYKTaX, MPU TEPMUUYECKOH 00paboTKe
MPaKTUYECKH HE pa3pymarTcs. A BOT BOJOPACTBOPUMBIC, KOTOPhIE MOXHO HAWTH B OCHOBHOM
B oOBOmax W (pykTax, OOSATCSA HE TOJBKO BBICOKOHW TEMIIEpaTypbl, HO W HEMPaBUIHLHOU
MOATOTOBKA K TIPUTOTOBJICHUIO. 3HAYHMTENIBHO CHIDKAET KOJIMYECTBO BHUTAMHUHOB B OBOIIAX
XpaHEHHUE X B OYUIIICHHOM U Hape€3aHHOM BHJI€, OCOOEHHO B BOJIE.

3. Ilpeumymrecra

CuHTEeTHYECKHE MOIOIINE CPE/ICTBA MMEIOT TMPEUMYIIECTBA IO CPABHEHHUIO C OOBIYHBIM KHUPOBBIM

MBIIOM. OHU CTOSAT 3HAYUTETHHO JCIIEBIIE KUPOBOTO MbLIA, U B TO K€ BpeMsi WX Moromuil sddext

Bbillie. CHHTETHYECKHE MOIOIIME CPEACTBA NMPUMEHHUMBI B KECTKOW BOJE W 0OOJee MPUTOIHBI IS

MBIThS TKaHEH N3 CHHTCTHYCCKUX BOJIOKOH.

Henocratkn

OCHOBHBIM  HEJOCTAaTKOM CHHTETHYECKHMX MOIOIIMX CPEACTB  SIBIAECTCS HHU3Kas  CKOPOCTb

pasnoxeHusi. VIMEHHO BCIEICTBHE ATONM OCOOCHHOCTH OHHM 3arpsi3HSIIOT OKPYXKAIONIYI0 MPUPOIHYIO

cpeny. CMC paznpaxaroT KOXY YeJOBEKa, OKa3bIBAlOT HEraTMBHOE BIMSHUE HAa €ro OpraHbl



AbIXaHus W CIHU3UCTBIC 06OJIO‘IKI/I, 4ero HE [OCJaCT HATypaJbHOC MBLIO. Taxxxe OHM CIIOCOOHBI
MOBPEKAAaTh IIOBEPXHOCTHU, HA KOTOPBIC HAHOCATCHA.

4.

5.

6.

B ObITy npumeHsitoTcs B KadecTBe MOMOMIUX cpelacTB Mbuia u nopouku (CMC), orGenuBarenu
U KOHAWLMOHEpPHl [Uisi Oelbsi, B KAaueCTBE YHCTALIMX CPEJCTB CHEIHAIbHbIE YHUCTSIIINE
MOPOILKH, XKUAKOCTU AJISl MBIThSl TOCYAbl U caHTeXHUKH. OcHOBOW Hambosee 0GE30MacHOTO HX
NPUMEHEHUS CIYXXHUT CTPOroe CJeJOBaHHE HHCTPYKLIMSM [0 HMX HCIHOJIb30BAaHUIO, KOTOPHIE
BCEr/la €CTh Ha TUKETKAX 3TUX CPEJCTB.

JloMa NpuUMEHSIOTCS HMHCEKTHIMIBI — CpeAcTBa g OOpbObl C BpEAHBIMH HACEKOMBIMH:
nuxiodoc, xmopodocHeie KapaHgamu («Mamenbkay).Ha mnpuycageOHOM ydyacTke Takke
MPUMEHSIIOTCSI UHCEKTULUIBI («Ieuuc» — JUIsi OOpbOBI C KOJIOPAJCKUM KYKOM) U TepOUIINIBI
(s 6oprObI ¢ copHsikamu «YJIBTPA»). OcHoBoii Hambonee 0€30mMacHOTO0 WX NPUMEHEHUS
CIIY’)KUT CTPOTO€ CIIeIOBaHHE MHCTPYKLIUH 10 MCIIOJIb30BAHHIO STHX BEIIECTB.

Kocmernueckne cpenacrBa, Kak HM BCE JPYrue OKpYXKAIOMIME HAC BEIIECTBA, SBISIOTCS
xuMuyeckuMu. KocMeTndeckne cpeacTBa UCIONb30BaIH €€ B JPEBHOCTH, HO TOTJA 3TO OBLIH
HaTypaibHble MuHepanpl.Celyac K€ TOYTH BCE KOCMETHYECKHE CpPEICTBA  SIBIISIOTCS
CHHTETUYECKUMH, BO3MOXKHO C J00aBKaMHM HaTypallbHBIX BemiecTB. Hampumep, paccMoTpum
COCTaB KOMIIAKTHOHM MyJpbI: HATYpaJbHBIN MIETK, TaJbK, JIAHOJMH — MPUPOJHBIC BEIIECTBA,
KapOoOHAT KaiblMsi, KapOOHAT MarHus, creapar IMHKA, OKCHJBI J>Keie3a, MPONUInapadoH,
apoMaTU3aTop — CHHTETHYECKHE BemlecTBa. [IpakTHUeCKHM BCE COBPEMEHHBIC MYAPHI MMEIOT
TaKoOM cocTaB.l'TaBHOE CBOWCTBO KOCMETHMYECKHX CPEACTB — LIBET, TaK HANpPHUMEpP, B MOMaay
M00aBISIOT OPraHUYECKOE COSAMHEHNE HUKETIS, IepIaMyTpOBBIi 3 dexT

5.2 Tlpumepsl TeM pedepaToB
1. Tunbl XUMHYECKOH CBSA3U:

w

4.

JlaTe ompeneneHne XWMHUYECKOW CBSI3M, OT YEro 3aBUCHUT THI XMUMHYECKOW CBS3M, MPHUPOIA
XHUMHYSCKOU CBSI3H,
MEePEYNCIUTh M JaTh XapakTEepUCTHUKY cCBs3saM: KoBaseHTHas HenonspHas, KoBaneHTHas
nonsipHasd, Meraunueckas, Bonopoanasi,
BIIMSIHHE XUMUYECKON CBSI3W HA CTPOCHHUE BEIIECTBA.
2. 3HaveHHe PACTBOPOB B *KU3HM M TEXHHUKeE
Uro Takoe pacTBOpPHl U Kak OHH O0Opa3yroTcsi, O0Ilas XapaKTepUCTHKA, CBOWCTBA, BHJBI
pacTBOPOB (HACHILIEHHBIN, HEHACHIIIEHHBIH, TePEHACHIIIEHHBIH,
[IpuMeHeHne pacTBOPOB B HAIlIEH KU3HH,
Oco0eHHOCTH PAaCTBOPOB U UX KIlacCU(DUKAIHA,
3Ha4YeHUE pacTBOPOB
YcrpaHeHHe KeCTKOCTH BOAbI HA NPOMBIILJIEHHBIX NPeInPUATHAX
[ToHsiTHE KECTKOCTH BOJBI MBI BCTPEYAEM HE TOJIBKO B CIIEJICOJIOTHH M B T€OJIOTHH, a, BOOOIIIE,
MMOBCEMECTHO - B XMMHH, TEXHUKH H JIa)Ke B OBITY.
JlaTh onpeneneHue KeCTKOCTH BOJIbI,
KauecTBeHHBIC TTOKA3aTENN MUTHEBOM BOJIBI: BUJIBI JKECTKOCTH (BPEMEHHAs, TOCTOSTHHA )

- MeToapl ycTpaHeHUs

3HaueHne KeCTKOCTH BOJIBI

Hcnoab3oBaHue MUHEPAJbHBIX KUCJIOT HA NPeANPUATHAX PA3JIMYHOT0 Npoduis
JlaTh ompeneneHue KUCIOTaM, BUJIBI M UX XapaKTEPHUCTHKA: OOpHAsl KUCIOTA. a30THAs KHUCIIOTA.
CepHasi KUCIIOTa. MypaBbUHASI KUCJIOTA. COJISTHAS KUCIIOTA.
Pa3nbie BUBI KUCIOT HAXOMAT MPUMEHEHHE B Pa3HBIX cepax MpoMBINTUICHHOCTH. Bee 3aBucuT
OT UHAUBUAYATbHBIX CBOMCTB OMPEIEIEHHOIO BEIECTBA.



- IlpumeneHnue KuCIOT B: cdepe MEeTaUTypruu, XUMHUYECKOW MPOMBIIUICHHOCTH, SHEPTETHKE,
MIPOU3BOJICTBE CTEKIIA.

5. TloBapeHHasi cOJIb KAK XHMHYECKOE ChIPbE

- Xummdeckwii coctaB W cBoiictBa moBapeHHoW comu (NaCl, kpucrammudeckas pelieTka,
BOJIHBIN pacTBOp)

- IIpombliliuieHHOE MPOU3BOACTBO MOBAPEHHON COMU

- IlpumeHeHue NOBapeHHOW COMU B PA3JIMYHBIX OTPACISAX MPOMBIILIEHHOCTH

- Menuuue

6. BHOTEeXHOJIOTHSI U TeHHAs] HHKEHEPHS - TEXHOJIOTHH

- JlaTth onpeneneHue - OMOTEXHOIOT U, TeHHAs! HHKCHEPHUSL.

- MeTo1bl TEeHHON UHXKEHEPUH

- buotexHomorus Kak Hayka SIBISETCS BaXHEHIIUM pa3elioM COBPEMEHHOW Ouonoruu, (UMK
Y CTajia OJHUM U3 BEAYIIUH IPUOPUTETOB B MUPOBOM HayKe U SKOHOMHUKE.

- IIpoGnembl 1 OCTHUXKEHUSI OMOTEXHOJIOTHU

- IIpob6nemMsl U JOCTUKEHHSI TEHHOW WHKEHEPUU

7. CoBpeMeHHBbIe METObI 00€33apasKuBaHUsT BO/IbI

- TIpob6mema nuTheBOro BogOcHaOkeHMs. [IuTheBas Boma, ompenenenne, OCHOBHBIE TPEOOBAHUS
K KaueCTBY IIUThEBOH BOJBI: OBITh O€30MacCHBIMH B OJIHIACMUYCCKOM W PATAAMOHHOM
OTHOIIEHHH, Oe3BpeOHBIMU TI0 XHMHUYECKOMY COCTaBy, 00Jaaath OJaronpusTHBIMU
OpPraHOJENTUYECKUMHU CBOMCTBAMH.

- Meroasl o0Oe33apaKuBaHUsI BOJBI: XJOPUPOBAHUE, XJIOP, TUOKCHJ XJIOPA, TUIIOXJIOPUT HATPUS,
XJIOpcoepKalllre npernaparbl, 030HUPOBAHUE.

- Jlpyrue peareHTHble CHOCOOBI  JI€3MH(EKIUH BOABI:  KUISYEHHE, YJIbTPadUOIETOBOE
U3Iy4eHUE, OHIIEKTPOUMIYIbCHBIA CHOC00, DSIEKTPOXUMHUYECKHII MeToN, o00e33apakuBaHHe
yIbTPa3BYKOM, paalluOHHOE 00e33apakuBaHue, Ipyrue pu3ndeckue MeTOIbl.

- MupoBoii 1 OT€4ECTBEHHBIH OIIBIT.

8. 3ammTa 030HOBOI0 YKPaH OT XHMHYECKOT0 3arpsAA3HeHUsI

- Yto Takoe 030H  ero poiib B aTMochepe

- Ilpupona u 3HaUE€HHE 030HOBOTO IKpaHa

- Hcrounuku pa3pyiieHns 030HOBOTO CIIOS

- «O30HOBBIE JIBIPBI» U UX BIUSHUE

- IIpo6rema 030HOBOTO 3KpaHa U MMYTH €€ PelleHus

5.3 IIpumepnbl TeCTOBBIX 3aaHUI
BxoaHo¥ KOHTPOJIB.
Bapuant nepsblii

OTBeTBI
Ne 1 2 3 4 5 6 7 8 9 10 11 12
BOITpOCa
OTBeT 1 2 2 3 4 3 1 1 1 3 2 1
Ne 13 14 15 16 17 18 | 19 | 20 | 21 22 23 24
BOIIpOCa
OTBeT 1 2 3 4 2 3 3 4 3 4 2 3




OT1BeTHI
BxoaHo# KOHTPOJIb O XuMuu 1 Kypc

Bapuanr BTOpoi

Ne 1 2 3 4 5 6 7 8 9 10 11 12
BOIIpOCa
OrtBer 4 1 3 4 4 3 1 2 2 1 4 1
Ne 13 14 15 16 17 18 19 | 20 21 22 23 24
BOIIpOCa
OTBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. TlpuMepbl NPAKTHYECKUX 3aTaHUI
ILp.Nel. Temal.1. CTpoeHue aTOMOB XUMHUYECKHUX 3JIEMEHTOB U IPUPOJIa XUMHUYECKON CBSI3U

1. CocraBnsars hopMysbl OMHAPHBIX COSAMHEHHH

2. HaspiBaTh COeMHEHMI 110 TPUBHAIBHON HOMEHKIIAType 1 MexayHapoagHoi [UPACy.

3.3aKkpenuTh MOHATUS «CTENIEHb OKUCIIECHU», «OMHAPHBIC COCAMHEHUS;

IL.p.Ne2. Tema 1.2. Ilepuoanyecknii 3axon u tadauua /{. U. MenneseeBa
1. XapakTtepu3oBaTb XUMHMYECKHH 3JEMEHT IO €ro IOJIOKEHHIO B MNEPUOJUYECKO cucTeme 10

AITOPUTMY.

ILp. Ne3. Tema 2.1. Tumnbl XUMHUYECKUX PEAKIIHI.
1.0npenensTh TUNBI peaklUUid COSAUHEHHUS, PA3IOXKEHHs, 3aMElIeHUs, OOMEHa, B T. 4. PEaKIIHii

TropCHUs, OKUCIICHUA-BOCCTAHOBJICHUS.

2. CocCTaBJiTh ypaBHEHHS PEAKIMH COOTBETCTBYIOIINX PEAKIINH.

ILp. Ne 4. Tema 2.1. Tunsl XUMUYECKHUX PEAKIIUA

1. IIpou3BoauTh pacy€Thl IO ypaBHEHUSAM XUMUUYECKUX peaKLUi

2. Hcmonb30Bath Maccy, 00BEM (HOpMaHLHLIe YCJ'IOBI/IH) ra30B, KOJIMYCCTBO BCIICCTBA.

I1.p.NeS. Tema 2.2. DnekTpoauTryeckas JUCCOIMALUSA U HOHHBIM 0OMEH.
1. TlpoBoauTh peakuu HOHHOTO OOMEHa.
2. CocTaBisTh HOHHBIE PEAKIIMU B MOJIEKYJISIPHOM, TTOJIHOM HOHHOM (popMe M COKpaIlleHHOM

3. Tlonstue rumponmsa BemiecTB. COCTaBI€HHE YpPaBHEHUI THIPONIN3a WM ONPEIEIICHHE CPeJbl

pactBopa.

4. TlpumeHeHMe TUAPOIIN3A B IPAKTUUECKON JESATEIbHOCTH YeJIOBEKa.

IL.p.Ne6. Tema 3.1. Knaccuduxanus, HOMEHKIATypa U CTPOEHHE HEOPTraHMUECKHUX BEIIECTB.
1. HasbiBath BemectBa o MexayHapoaHoi (MIOITAK) niu TpuBuanbHON HOMEHKIIATYpe.

2. CocraBiasaTh GOpMYIIBI IO HA3BAHUIO.
3.0npenensiTe NPUHAAJIEKHOCTh BEIIECTBA K KJIACCY HEOPTraHUYECKUX COETMHEHUI.
II. p.Ne 7. Tema 3.2. ®u3nKO-XMMHUUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB

XHUMHYECKHX

1. CocraBusarb

ypaBHEHHUS

HCOPTraHNYCCKUX BECIICCTB.

peakuuii

C

yY4aCTHEM

IMPOCTBIX

u

CJIOXKHBIX

2. be3omacHoe HCMONB30BaHUE BAKHEHIIINX HEOPTAHWMYSCKUX BEIIECTB B OBITY M MPaKTUYCCKOM

NeSITeIbHOCTH YeJIOBEKa.
IL.p.Ne8. Tema 3.3. UnenTudukanust HEOPraHMIECKUX BEIIECTB.

1. Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 [0 XUMHYCCKUM CBOMCTBAM HCOPTaHNYCCKUX BCIICCTB.

2. WpeHTHUIMPOBATH pEaKIMM HA KATUOHBI U AaHUOHBI.



IL. p. Ne 9. Tema4.1. Knaccuduxkanus, CTpoeHHE 1 HOMEHKJIATYpa OPTaHMYECKUX BEIIECTB

1. Homenknatypa opraHM4ecKMX CO€AMHEHHUH OTIEJIbHBIX KJIACCOB.

2. CocraBieHue NOMHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMUECKUX BEIIECTB.

3. IIpomsBoauTh pacuéTsl NpocTeiiiel GopMyibl OpPraHMUECKOW MOJIEKYJIbI, HCXOS U3
31eMeHTapHoro coctaBa(B%).

II. p. Ne 10. Tema 4.2. CoiicTBa OpraHM4eCKMX COEIMHEHUI

1. 3akpenurth cBONCTBA OPraHUYECKUX BEILECTB HA OCHOBAHUM UX COCTaBa M CTPOEHUS.

2. Beinosnenue 3agaHuil. 13 nepeuncieHHbIX CBOMCTB BBIOPATh KaKO€ U3 IMPEAJIOKEHHBIX BEIIECTB
o0y1ajaeT TUMHU CBONCTBAMH.

3. Brinonnenue 3aganuil. M3 npeuio’keHHOr0 epeydHs BEIECTB BbIOPATh TO, C KOTOPHIM
B3aMMOCTBYET YKa3aHHOE BEILECTBO.

ILp. Nell. Tema 4.2. CBoiicTBa OpraHM4eCKUX COCIUHEHUN

AXapakTepu30BaTh XMMUYECKHE CBOMCTBA U ITOJIyYEHUE OPraHUYECKUX BELIECTB

2. BbInonHATh 3ajaHus 10 IPEUI0KEHHBIM 1IENI0YKaM MpEeBpaIleHUN.

IL.p. 12. Tema 4.2. CBoiicTBa OPraHUYECKUX COEAUHEHUH.

1. IlomyuuTs 3THUIIEH.

2. W3yuuts ero cBoiicTBa

3. 3amucarh ypaBHEHUs IPOBEAEHHBIX PEAKIIHH.

I.p.13. Tema 4.3. Maentudukanus OpraHUYECKUX BEIIECTB, MX 3HAUYCHHE M IPUMEHEHUE B
OBITOBOM U MPOU3BOJCTBEHHON JEATEIbHOCTH YEJI0BEKA.

1. 3aganme. C mOMOUIbI0 XapaKTEPHBIX PEAKIMM pacro3HaiiTe, B KakoW W3 MPOOUPOK HaXOASTCA
BbIIaHHBIE BEILIECTBA.

2. 3amucarb ypaBHEHHUS PEeaKIUi MPOBEIEHHBIX AKCTIEPUMEHTOB

I1.p.14. Tema 5.1. CkopocTh XMMHUYECKUX peakluil. XMMHYECKOe paBHOBECHE

1. M3ydyeHue BAUSAHHUS PA3IUYHBIX (PAKTOPOB Ha TMPOTEKAHHE XMMUYECKUX pEeaKIuid IMpHu
IIPOBEJICHUH 3KCIIEPUMEHTA.

2.3anucabp ypaBHEHMsI pEaKLIUM.

3. Pemenue 3a1a4 no JaHHOM Teme.

I1.p.15. Tema 6.1. [TonsiTue o pacTBopax

1. Pemenue pacu€THbIX 3a7a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

2. BeImonHeHNE SKCIEPUMEHTA Ha IPUTOTOBIICHHE PACTBOPOB.

3.0OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI

IL.p.16. Tema 7.1. Xumusi B ObITY ¥ IPOU3BOJACTBEHHOM ESITEIHLHOCTH YEJIOBEKA

1.3akpenTsb 3HaHMS O HOBEUIINX JOCTUKEHUSIX HAYKH U XMMHYECKON TEXHOJIOTHH.

2. Ponp xumum B OOeCHeUeHHM HKOJIOTHYECKOH, HHEPreTMUYecKOM W NHIIEeBOW Oe30MacHOCTH,
Pa3BUTUN MEAULIVHBI.

3. IlpuMeHeHMM XMMHMYECKMX BEIIECTB M TEXHOJOTMH C yd€TroM Oyaymield mnpodeccuoHaIbHOR
JEATEIBbHOCTH 10 MPEIIOKEHHBIM TEMAM.

II. p.Ne 17. Tema 7.1. Xumust B ObITY U IPOU3BOJICTBEHHOM JIEATEIBHOCTH Y€IOBEKA

CuHTEeTHYECKHE MOIOIIUE CPEACTBA,

’KupoBbie M BOJIOCMSTHAIOLIUE CPEJICTBA
Motroniue u YuCTAIINE CPENICTBA,
ABTOKOCMETHKA

JlakokpacouHbie

OpranonenTU4ecKuii aHaIu3



4. Tlpumepsbl OLIEHOYHBIX CPEICTB /1JIsl MPOBEAEHNsI MPOMEKYTOUHOI aTTeCTAIUN
6.1. KourpoabHbIe padoThI 10 pa3jieaam

KonTpoabHnas padora Ne 1. Pazges 2. XuMuveckue peakuuu. «XXMMHYeCKHE PeaKIum».
3ananue 1. Tect ¢ BLIOOPOM 0IHOTO BEPHOI0 0TBETA

1-A, 2-T', 3-B, 4-B, 5-b, 6-b, 7-b, 8-B, 9b, 10-A, 11-A, 12-A, 13-B, 14-I'

3aganue 2. OtBer: m P2Os5 =106,5r.

3ananue 3. 1-5 coequnenus, 2-6 pa3ioxeHus, 3-8 oOMeHa

3aganue 4. OcyliecTBUTH ClIeIyIOIINE TpeBpanieHus. PaccraBbre K03 (GUITUEHTHI.

Fe20s- - Fe2(S04)s- - Fe(OH)s — Fe203

1. Fe203+ 3H2S04— Fe2(S04)3+ 31 1.0

2. Fe2(S04)3+6KOH— 2Fe(OH )] + 3K2S04

3. 2Fe(OH )3j — Fe203 +3H20

3ananue S. CocTaBbTe NEKTPOHHYIO U rpaduuecKyro GopMyiTy Ui XUMHUYECKOTO 3IEMEHTA 110/
HOMepoM 13.

OnekTpoHHas chopmyna atoma: Al - 1s22s22p©3s23p L

AneKkTpoHHO-rpadmyeckasi popmMyra U CXeMa CTPOEHUs dNIEMEHTa:

CHMBOJI 2JICMENTA, ONeKTPOHHO-Ipa-

> Cxema 2nexTpon- dnekrponnas
NOPAIKOBLINA 1HO- (pureckan -
HOIr'O CTPOEHMAN ¢gopmyna
MEep, HA3BAHNE (hopmyaia

KLM 3
Al 29 29 67224 YT 3s >
13 ;
AMOMHHHHA @))) 1s°25°2p 3573p 2p
8 3

fid] 2s




KonTpoabHnasi padora Ne2

Pa3znen 3. CTpoeHue U CBOiiCTBA HEOPraHMYeCKHUX BelecTB. «CBOMCTBA HEOPTraHUYeCKUX
BeleCTB»

BapuanT nepBblii

33}13]—[“6 1. BBIHI/ICB,TB H3 CIIMCKa BE€UICCTB OKCHUABI, OCHOBAHUA, KUCJIOThI , COJIM U HAa3BAaTh UX:
H2504 ., Cu(OH)2.K3:P0O4, CaO,

OKkcuasl KHUCIIOTHI OcHoOBaHUS Conu

CaOo H2S04 Cu(OH)2 K3PO4

3aganue 2. CoctaBUTh (HOPMYIIbI COSAMHEHUNA:
a) oxcupaa yraepoaa (1),
0) ruapokcuma menu(Il),
B) XJIOPOBOJOPOJHON KUCIIOTBHI,
r) cynbdara HaTpus.
a)CO, 6) Cu(OH)2B)HCI1 XK SO4
3ananmue 3. Hanmucarp ypaBHeHus: xumudeckux peaknmii: a) Ho.SO4 + Mg; 6) Na2O + HBr; B) SO2
+ CaO; r)CaCOs + HCI; o) AlICI3 + AgNO3 .Vka3aTh Ha3BaHUs IPOAYKTOB PEAKLIUU.
a) H2SOs4+ Mg > Mg SO4 + He
Cynb(ar MarHus, BOAOPO]
0) Na20 + HBr > NaBr + Na20
OpoMuUJ HaTpHUs, OKCUJ HATpUs
B) SO2+ CaO>Ca SOs
CyIb(QUT KaJIbIHsI
OCaCOs+ HCI>CaCl2+ H20 + CO2
XJIOpU/I KaJblIMs, BOJA U YTJIEKUCIIbIH ra3
4. 3apava. OrBer: m=23r.
3aganme 5. OcylecTBUT NEPEXOAbl: KaUil™> OKCU KaJUs> TUAPOKCU]] Kallus > cylbhaT
KaJIvst
1. K+02>K20
2. K20+ H20 >KOH
3. 2KOH + H2S04> K2SO04+ 2H20

Bapuanr BTOopoi

3aganue 1. BrinucaTh U3 CMcKa BEMIECTB OKCUABI, OCHOBaHMsI, KUCIIOTHI , COJIM U Ha3BaTh UX:
NaOH , H3PO4, SO2, CaCOs

Oxcuasl KHCIIOTBI OcHoBaHUSI Comn

SO2 H3POa4 NaOH CaCOs

3ananue 2. CoctaBuTh GOpPMYIBI COEIUHEHUN: a) okcua azora ( IV) ,0) ruapokcuaa xanusi, B)
XJIOpUAa HaTpus, T) cynbduaa 6apus.

a) NOz, 6) KOH, B) NaCl, TS

3ananue 3. Hanucats ypaBHeHust xumuueckux peaknuii: a) HCl1 + K; 6) K20 + HBr; B) CaCO3 +
H2S04; 1) CO2 + CaO; o) Ba(OH)2 + SiO2 .Yka3aTh Ha3BaHUs IPOYKTOB PEAKITUH.

a”0 + 2K> 2KO + H»



XJIOPHUT KaJIHsl. BOJOPOT
0) K20 -2HBr > 2KBr + H20
OpoMuI Kallusl ¥ BOJa
B) CaCOs+ H2S04=Ca SO+ H2COs
cynbdar KajablKs U YroJIbHAs KUCIIOTA
r) 1) CO02+ CaO > CaCOs;
KapOOHAT KaJbLUs
) Ba(OH)2+ SiO2> Ba &03+ H20
CHITHKAT Oapus U BoJa

3aganue 4. Berauciure 00beM ra3000pa3HOro Xjaopa, KOTOPBIA BCTYIHT B PEAKIIUIO C HATPUEM,

Ju1st monydenus 11,7 r xyopuaa HaTpus.
Otger: Y(Cl2) =2,24n

3aganue 5. OcyuiecTBUTH Mepexobl: cepa™> okcua cepsl (IV) >cepHucras kucinora >cynbdur

HaTpus

1. S+0;>S02

2. SO2+ H,O > H2S03

3. H2S03+2NaOH> Na2S03+ H20

KounrtpoJsbHnas padora Ne3
Pasnen 4. CtpoeHnue u cBOMCTBA OpraHuvYecKux BelecTB. «CTpoeHNne U CBOMCTBA
OPraHuYecKuX BellecTB»

Tect ¢ BEIOOPOM OJJHOTO BEPHOTO OTBETA
I- T;2-b;3-b; 4-b;
CooTBeTcTBHE:
5-A6,64, B5,T'7, 12,E1, XK3;
6 - OTHATHE BOJOPOJIA;
7- T
8- B;
9- mpomnen C3Hs;
10- Ce H120s6 - rimoko3a;
II-  peakius mpucoeMHEHNUS;
12- H3zomepsl coctaBa CsHio: a) C-C-C-C-C; 6) C-C(CH3) -C-C B) C-C(CHz3)2-C

6.2 TecThl IO pa3aeaam

Ne 1 2 3 4 5 6 7 8 9
BOIIpOCa
OTtBet B b A A B A B b A
Ne 10 11 12 13 14 15 16 17 18
BOIIpOCa
OTtBet A B 3 1 1 1 2 3 1
Ne 19 20 21 22 23 24 25 26 27
BOIIpOCa
OtBeT 4 2 4 4 1 4 1 2 14,5
Ne 28 29 30 31 32 33 34 35 36




BOIIpOCa

OtBet 2 3 4 2 2 1 A-1, | A-5, b- [Ipuno-
4,
Bb-5,6, PKEHUE
po.r- T
3 3
Ne 37 38 39 40 41 42 43 44 45
BOIpOCa
OtBer §) §) §) a o a B r 0
Ne 46 47 48 49 50 51 52 53 54
BOIpOCa
OtBeT r B 0 r r §) a a r
Ne 55 56 63 64 65 66 67 68 69
BOIpOCca
OtBer r B 0 B a B §) B B
Ne 70 71 72 73 74 75 76 77 78
BOMpOCa
OrtBer a §) a 0 a B a 0 B
Ne 79 80 81 82 83 84 85 86 87
BOMpOCca
OtBeT § B a a, B 6 B a S a
Ne 88 89 90 91 102 103 104 105 106
BOIIpOCa
OtBer B a a 0 B 4 7 3 A
Ne 107 108 109 110 111 112 113 114 115
BOIIpOCa
Otser 3 a, 0, B a, B [punoxxenue a a 6 B a
Ne 116 117 118 119 120 121 122 123 124
BOMpOCa
OrtBer 0 §) r 0 B r 0 DTaHOI 70%
Ne 125 126 127 128 129 130 131 132 133
BOMpOCa
OrtBer 1,2 2,35 2,4 1,2,5 1,3 2,5 1.2,34 2 2,5
Ne 134 135 136 137 138 139




BOMpOCa
OtBer 1,45 B NaBr, [punoxe- 0,4 0,059
H2S04 MOJIB/T
HHE
[Mpuaoxenne

Bonpoc 36. CocraBbTe ypaBHEHHME pPEaKIMM IO ONMCAHUIO, JAaWTE XapaKTEPUCTUKY YypaBHEHUS
peakmuu: cyabdar xkenesa(lll) + ruapokcun kanms = rugpoxcu xeneza(lll) + cynsdar kanus.
Fe2(S0.1)s-6KOH> 2Fe(OH )sJ + 3K2S04

Peaxiusa ooOMmena

C2. CocraBbTe ypaBHEHHUs peakLMil 0o cxeme mnpeBpamieHui: S > SO2 > SO3 > H2S04 >
Na2S04.

1.5+ 02 >S02

2.2S02+ O, >2S03

3. SOz+ H20 > H2S04

4. H2S0i+2NaOH> \a,SO.r H20

Bonpoc 110. U3omepni: 2-metun OyraH, HeHTaH, 2, 2 auMeTwi mpomaH. I'omosoru: OyraH,
MeHTaH

Bonpoc 137.3akoHunTe ypaBHeHHs peakimid. PaccraBbre ko3ddumuments. Hanmummmre mist Kaxaon
peaKkiy MOHHbIE YPaBHEHHUSL.

anosIT + AgNOz ~ >Na NOs3+AgCl ;

Na:+ Cl-+ Ag-+ NO3-> Na + Cl-+ AgClJ

Cl-+ Ag-= AgClJ

E)CaCOsz + 2HCI >CaCl; +H2COs;

CaCOs + 2H++2CIl- >Ca»+ 2Cl+ H20 + CO2

CaCOs3+ 2H+ > Caz»+ H20 + CO2

B)2HNO: + Cu(OH)2>. Cu(NO3)2+2 H20

2H++2 NOsz-+ Cu(OH)2j> Cu= + 2(NO3)+ 2 H20

2H++ Cu(OH)2j> Cu=  +2 H20

6.3 Bomnpocsl 1/l NOATOTOBKH K MPOMEKYTOYHOI aTTecTalu

Pa3nesn Opranuyeckasi XuMusi

1. Opranuueckas XuMmusi, HayKa, IPEIMETOM U3Y4YEHHs] KOTOPOU SIBISIOTCS COEAMHEHMS yriepojaa
C Jp. DJIEMEHTaMHU - T. H. OPraHUY. COEJUHEHMs, a TaKKe 3aKOHBbl UX MPEBpAIICHMI; 4acTh
xumuH. OpraHudeckre M HEOpraHMYecKHe BEIIeCTBAa OTIMYAIOTCS JAPYr OT JIpyra Mo CBOEH
XUMUYECKON CTPYKType M cBoMcTBaM. OpraHMuYecKue BEIIECTBA COAEpXKAT yriaepo, KOTOPBIU
o0Opa3yeT CBSI3M C JPYTMMH 3JIEMEHTaMH, TaKUMHU Kak BOJOPOJ, KHUCIOpOJ, a30T U ApYyTHE.
Heoprannueckue BelecTBa, HaPOTUB, HE COJIEPKAT YTIIEPO U MOTYT COCTOSTh U3 Pa3IUYHbBIX
3JIEMEHTOB, TAKMX KaK METaJUIbl, KUCIOPO/, CEpa U APYyTHE.
2. OcHOBHBIE TIONIOKEHUs Teopuu cTpoeHust A.M. Bytneposa:
ATOMBI B MOJIEKYJIaX COEIMHEHBI APYT C IPYrOM B OINpPEAEIECHHOW IOCIEN0BATEIBHOCTH COTJIACHO
HUX BAJICHTHOCTAM
XHWMHUYECKOE CTPOECHNE MOKHO YCTaHABINBATh XUMUYECKUMH METOIaMU
CBoiicTBa BEIIECTB 3aBUCAT OT UX XUMUYECKOT0 CTPOEHUS
Ilo cBoiicTBaM J@aHHOIO BEIIECTBA MOXKHO ONPEIEIIUTh CTPOECHUE €r0 MOJIEKYJIBI, a MO CTPOEHUIO
MOJIEKYJIBI - IPEABUETH CBOMCTBA
ATOMBI U TPYIIIIBI ATOMOB B MOJIEKYJIE OKa3bIBaIOT B3aUMHOE BIMSHUE APYT HA Apyra
3. Bce amkampl — BemecTBa, CXOXHE MO0 (PU3UYECKUM W XUMHYECKUM CBOWCTBaM, U

OTJIMYAIOIIMECS] HAa OJHY WM Heckoiapko rpynn -CH2- npyr ot apyra. Takue BemiecTBa



Ha3bIBAIOTCS TIOMOJIOTAMM, a psJ BEIIECTB, SBJIAIOIIMXCS T'OMOJIOTaMH, Ha3bIBAIOT
rOMOJIOTMYECKUM pAoM. CaMblil NEpBBbI IPEICTaBUTENIb T'OMOJOTHYECKOTO psifa aJKaHOB -
meran CH4. , unu H-CH2-H. [Ipogo/bkuTh roMOJIOTHYECKUNA PSAJ MOKHO, MOCJEA0BATEIBLHO
no6asisist rpymiy -CH2- B yrieBogopoaHYIO 1EeTh ajIkaHa.

4. TleHTaH OTHOCUTCSI K KJaccy aJIKaHOB, 3HAYUT Be3Ae OynyT oauHapHble cBsizu. 1. CHauana
3anuceiBaeM nentadn. CH3 - CH2 - CH2 - CH2 - CH2. [danee 3anucsiBaem uzomep. CH3 - CH -
CH2 - CH3 | CH3 /JlauHsblit u3oMep HaszbiBaetrcst 2 - metuinodyran. CH3 | CH3 - C - CH3 | CH3
JlanHbll KM30Mep HasbiBaeTcsd 2,2 - auMeruianponad. To ecTh M30Mepbl MMEIOT OJMHAKOBBIN
Ka4EeCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB, HO OTJIMYAKOTCS MO CTPOCHHE.

CymiecTByeT BCero nsiTh M30MEPHBIX COEAMHEHUI C COCTAaBOM, KOTOPbIE UMEIOT pPaclpOCTPAHEHHbIE

TPUBHAJIbHBIE HAUMEHOBAHHUSI IOMUMO CUCTEMAaTUYECKHUX.

5. Ankanel (mapaduHBI) - 3TO HACHIIICHHBIE (TO €CTh 0€3 JBOWHBIX M TPOWHBIX CBS3CH)
alMKJINYecKkre (TO ecTh 0e3 IHMKJIOB) YIJIEBOJAOPOJIbI (COCIWHEHUS, COCTOSIIIME TOJBKO W3
aTOMOB YIJIEpOJia U BOJOPOJIa). AJIKaHbl - BECbMa HHEPTHbIE COEAMHEHHUS, Il HUX XapaKTEPHO
OTPaHMYEHHOE YMCIIO peakuuil. biarogaps cBoell HHEPTHOCTH QJIKAHbI 4aCTO MCIIOJIB3YIOTCS KaK
HEMNOJISIpHbIE pacTBOpUTENH. Erie mpumep HCNonb30BaHUS MACCUBHOCTU AJKAHOB: IIEJIOYHbBIC
METaJuIbl HEBO3MOKHO XPaHUTh HA BO3/yX€, TAK KaK OHM MTHOBEHHO PEArupyroT ¢ KUCIOPOIOM,
BOJSIHBIMH IIapaMH, YIJIEKUCIIBIM Ia30M, AK€ ¢ a30TOM. 3aTO UX XPaHSAT MOJI CJI0EM KEPOCHHA.

AJKaHbl HE OKHUCIISIFOTCS J1aK€ TAKUMHU CUJIbHBIMH OKHUCIUTESIMHU, KAK [EepMaHraHaT Kajlusg WU

TUXPOMAT KaJlus, OHU HE pearupyroT ¢ KUCI0TaMU (MCKJIIOUEHUE - HUTPOBAHUE) U LIEIOYAMH.

6. AJIKEHBI - 3TO HempenaenbHble (HEHACHIICHHBIE) HEIUKINYECKHE YTIEBOJOPOIbI, B MOJEKYIax
KOTOPBIX IPUCYTCTBYET OJ[HA JIBOIHAs CBSI3b MeX 1y aromamu yriiepoga C=C.

Hanuune nBOHHONM CBA3M MeXAy aroMaMM yIJepoJa OYeHb CHUJIBHO MEHSET CBOMCTBA

YTJI€BOI0PO10B. B 3T0ii cTaThe Mbl MOAPOOHO OCTAHOBUMCS Ha CBOWCTBAX, CIIOCOOAX MOJIYYEHUS U

0COOEHHOCTSIX CTPOEHMs aJKeHOB. [l alKeHOB XapakTepHa CTPYKTYpHas M HPOCTPaHCTBEHHAs

n3oMepusi. AJIKEHbI - HENpEeJeNbHbIE YIIIEBOAOPObl, B MOJIEKYJIaX KOTOPBIX €CTh OJHa JIBOMHAs
cBs3b. CTpoeHHEe M CBOMCTBA JBOWHOM CBSA3M ONPEAENAIOT XapaKTEpHbIE XUMHUYECKHE CBOICTBa

QJIKEHOB.

7. AIKWHaAMU Ha3bIBAIOT YTJIEBOAOPOJBI, COJIEpPKAIME KPOME O-CBSA3EH JIB€ T-CBA3U (TPOMHYIO
CBSI3b) Y OJHOM mapbl YriepoAHbIX aTtomoB. OOmas ¢opMyna ToOMOJIOTMYECKOro psaa
aleTWIEHOBBIX yrieBogoponoB CnH2n-2. PopoHadyanpHUKOM 3TOrO psifa sBISETCS ALETHIICH.
M30oMepust alleTUIEHOBBIX YIVIEBOJOPOJIOB ONPENEISIETCS KaK CTPOCHHUEM YIJIEPOIHOTO CKEJIETa,
TaK U MOJIOKEHUEM TPOWHOM CBs3H. 1Ipu paccMOTpeHNN XMMHYECKUX CBOMCTB AJIKUHOB CIEAYET
YUUTHIBaTh OCOOEHHOCTH TPOMHOM CBS3M: MO CPABHEHHUIO C aJIKEHAMH aJIKWHBI HECKOJIBKO MEHEe
aKTUBHBI B peaKUUsAX 3JIEKTPO(UIHLHOTO MPHUCOEAMHEHHS U Oojiee aKTUBHBI B PEAKIUSAX C
HyKJeouiaamMu (Boja, aJKOTOJATHI, aMUHBI). DTH OCOOCHHOCTH AalETHJICHOBOM TPYHNITHPOBKH
00BsICHAIOTCA ee cTpoeHneM. O0a yriaepoJHbIX aToMa B alleTHIIEHE HAaXOIATCA B SP-THOPUIHOM
COCTOSIHUU. Mexay Tem, ueM OoJjblle T0Js S-OpOuTanu B TMOPUIHOM COCTOSIHUH, TEM OJKe
AIIEKTPOHBI HAXOJATCS K AJpY U, CIE€JOBATEIbHO, TEM TPYAHEE 3TU 3JIEKTPOHBI BOBIEKAIOTCS B
XUMHYECKHE MpeBpalleHus ¢ ydacThueM ajekTpoduinoB. C apyroil cTopoHsl, siapa yriepojaa B
aleTuiieHe ropas3zio Oojiee JOCTYNMHBI Ui HYKICO(DUIBHBIX pEareHToB Ojarojaps ero
JIMHENHOMY CTPOEHHUIO.

8. beH3on sABNsSeTCS apOMaTHYECKUM YIJIEBOJAOPOAHBIM COEAMHEHUEM, IPEJCTABISIONIMM COO0M
NPO3payHyIO KUAKOCTh, KOTOpas MMEET ClIerka ciajkoBathblii 3amax. CTpykTypHas ¢opmyia
6en3ona - COH6. beH3011 BO3MOXKHO MOIYYUTh IIyTEM TPUMEPU3ALUH alleTHIIeHa

ben3on akTMBHO BCTymaeT B peaklUMM C KUCIOTAMM, a TAKXKE BEIIECTBAMHU M3 Kjacca aJlKEHOB,

TaJIOT€HOB, apEHOB M XJIOPAJKAHOB. B OCHOBHOM [aHHBI YIVIEBOJOPOJ BCTYMAET B PEAKIUIO

3aMmelleHns. Bplcokasg TemiepaTypa M CWIBHOE JABJICHHE OKa3blBaIOT BJIUSHUE HA pPAa3pbIB

OEH30JIbHOTO KOJIBIIA.



9. Ciuptel —  CIOXHBIE  OpPraHUYECKHE  COCIMHEHMs,  YITIEBOJOPOIBI,  00s3aTelIbHO
Cnuprconepamue OAMH WM HECKOJIbKO ruapokcuwioB (rpynn OH—), cBs3aHHBIX ¢
YIIIeBOAOPOAHBIM panukanoMm. Kinaccuduxanus

— Ilo xonmu4ecTBY THUIPOKCHIOB CHHUPTHI JEISAT HAa OJHO-, JABYX-, TPEX-, MHOTOATOMHBIE.
Hanpumep, 01THOATOMHBIN 3TaHOJI; TPEXATOMHBIN TIIALIEPUH.

— Ilo ToMy, ¢ KaKUM YHMCJIOM PaJUKaJIOB CBSI3aH aTOM Yrjepoja, COeAMHEHHbIN ¢ rpynnoil OH—,
CHUPTHI Pa3JIEISIIOT HAa IEPBUYHBIE, BTOPUUHBIE, TPETUYHBIE.

— Ilo xapakTepy cBsi3eil paauKana COUPTHl OBIBAIOT MPECIbHBIMH, HENpeAeTbHBIMH,
apoMaTHYEeCKUMH. B apomarnueckux cnupTax THAPOKCUI CBS3aH HE HANPSIMYIO C OEH30JIbHBIM
KOJIBIIOM, a Yepe3 APYyroi (Apyrue) paauKanibl.

— Coenunenusi, B KoTopbix OH— npsMo cBsi3aHa ¢ OEH30JIbHBIM IIUKJIOM, CYUTAIOTCS. OTJEIBHBIM
kjaccoM (penosno. [Ipocreiinye cnupThl CMEUIMBAIOTCS ¢ BOAOW B JIFOOBIX Mpornopuusax. Ecinu xe B
MOJIEKYJTy BXOAMT OoJiee 9 paguKkaioB, TO BOOOIIE HE pacTBOPSIIOTCS B BoJe. Bce criupThl XOpOIIO
pPacTBOPSIIOTCS B OPraHUYECKUX pacTBopuTesix. [I[pumenenue

— B opranundeckom cunTese.

— buoTtonnuBo, 100aBKM B TOIUIUBO, WHTPEIUEHT TOPMO3HOM IKHUAKOCTH, THUAPABIUYECKHX
KUJKOCTEH.

— PactBopuTenu.

— Ceoipbe 1 npousBojctBa [IAB, mnoaumepoB, NECTUIMAOB, aHTU(PHU30B, B3pBIBUATBIX U
OTPABJISIONINX BEIIECTB, OBITOBOM XUMHH.

— JlymucTthele BeniecTBa Ais napproMepuu. BXoasT B cocTaB KOCMETHYECKMX U METUIIMHCKUX
CPEJICTB.

— OcHOBa aJKOroJIbHBIX HANUTKOB, PACTBOPUTEINb Ul 3CCEHLUH; caxapo3aMeHUTeNlb (MaHHUT U
T.I.); KpacuTeNb (JIIOTEHH), apoMaTU3aTop (MEHTOM).

10. MonexynspHas ¢opmyna ¢denona COHSOH. B monekyne ¢eHona TUAPOKCHIbHAS Tpymnmna
CBi3aHAa C (EHWIbHBIM paJuKaIOM — OJHOBAJIEHTHBIM OCTaTKOM apOMaTH4YeCKOIo
yrieBoaopoaa OeH3oja. B mpomblieHHOCTH (PEeHOJ MoMydyaroT B OONBIIMX KOJIMYECTBAX. DTO
BELIECTBO MaJIOPACTBOPUMO B XOJIOJHOH BOJE, HO XOPOILIO pacTBOpsAETCsS B ropsuei. PeHon
AJIOBUT.

11. Anpaeruapl - 3TO KapOOHWIBHBIE COCIUHEHHs, Yy KOTOpBIX KapOoHwnbHas rpymnma (C=0)
pacmojio’)keHa Ha KOHIIE YIJIEBOAOPOAHOW 1enu.biaromapsi KOHIEBOMY pacHOOKEHUIO
KapOOHWJIBHOW TPYIMIBI, CBOWCTBAa aIbJECTUIOB CHIBHO OTJIUYAIOTCSA OT CBOMCTB KETOHOB,
MO03TOMY aJIbJIETH/Ibl U KETOHBI PaCCMAaTPUBAIOTCS KaK JIBa OT/EIbHBIX Kiacca.

12. Kap6oHOBBIE KHCIIOTHI - 3TO OPraHUYECKHE BEIIECTBA, COJepKAIie KapOOKCHUIIBHYIO TPYIIITY -
COOH (ctpykTypHOE M300pakeHNE crpaBa). CyIliecTByeT HECKOJIBKO CIIOCOOOB
KJ1acCU(pUKaUU KapOOHOBBIX KHUCIIOT: 1O YHUCITY KapOOKCUIIBHBIX TPYIII, M0 HAIUYUIO KPaTHBIX
CBsI3€H, IUKIJIOB, OEH30JIBHBIX S/IEP, a TAKXKE [0 HATMYUIO HECTAPIIMX (QYHKIIMOHAIBHBIX TPYIII B
Mosiekyne. [lepeuncnum BakHeWIINE MOJKIACCHl KapOOHOBBIX KUCIOT. KapOOHOBBIE KHCIOTHI
CUMTAIOTCA CIa0bIMH, OHU IUCCOLIMUPYIOT HE MOJHOCTHIO.

13. YrneBonpl - 3TO MIMPOKHMH KJIACC OPraHUYECKUX COCJUHEHHUH, OJMH W3 BaKHEHIINX KJIaccoB
OpTraHMKH JIJIsl BCEX KUBBIX CYIIECTB Ha 3eMJIE.

[Tpocreiimme yriaeBobl, MOHOCAXapHIbl - COJEPKAT B MOJIEKYJIEe KapOOHWIbHYIO Ipymiy (ObIBAlOT
KaK C aJbJETUAHOM TPYIIIOH, TaK U C KETO-TPYMION), a TAKKE HECKOJIbKO T'MIPOKCUIIBHBIX TPYIII.
Takum 00pa3oM MOHOCaxapubl COUETAIOT B cebe CBOMCTBA KaK KapOOHWIIBHBIX COETMHEHUN TaK U
MHOT0aTOMHBIX CIHUPTOB. boee CioXkHbIE YIIIEBObl IOCTPOEHBI U3 HECKOIBKUX (OJIUTrOcaxapuibl,
YaCTHBIM Cily4yall - Aucaxapujibl) WIM MHOXECTBa (MOJUCaXxapujibl) MOHOCAXapUAOB (TOUHEE HX
OCTaTKOB).

14. AmuHBI - OpraHMuYeCcKUe COEAUHEHMS], TPOAYKTHI 3aMEILIEHUsI aTOMOB BoJjoposia B ammuake NH3
pa3IMYHBIMM YIJIEBOAOPOIHBIMM pagukanamMu. DyHKIMOHAIbHAs TPYNIOW aMHHOB SBIISETCS
amuHorpynna - NH2. [lo uuciy yriaeBomOpOAHBIX paJMKalOB aMUHBI MOAPAa3[eNsIOTCS Ha



15.

16.

17.

18.

19.

NEepBUYHbIC, BTOPUYHBIC M TPETUYHBIC. a3BaHUS aMUHOB (OPMHPYIOTCS IyTEM J0OaBIICHUS
cypdukca "amMuH" K Ha3BaHHIO COOTBETCTBYIOIIETO YIJIEBOJOPOIHOTO paauKaia: METHIAMUH,
STUJIAMMH, MPONWJIAMHH, H30NPONHJIAMHH, OyTWJIaMHH U T.1. B cimyuyae ecnu pagukanoB
HECKOJIbKO, UX THepeurcisiiorT B andaButHoM mopsake.OO0mas gopmynia mpeneibHbIX aMHHOB
CnH2n+3N. AToMBbI yriaeposia HaXoaITCs B Sp3 THOPUIU3AIHH.

AMUHOKHCIIOTHl - OpPraHUYECKHE COCIMHEHUS, COAEp)KallNe B MOJIEKYJIe KapOOKCHIBbHYIO (-
COOH) u amunorpynmsl (-NH2). AMHUHOKHCIOTBI - aM(OTEpHBIE COSAMHCHHS, TaK KaK OHU
cojepkar JBe (PYHKUMOHAJbHBIC TPYMIbl: KapOOKCHIBHYIO, TPOSIBIISIONIYI0 KHCIOTHBIE
CBOWCTBA, U aMMHOTPYIIILY, IPOSABIISAIOIIYI0 OCHOBHBIE CBOMCTBA.

AzoTcopepkaliie TeTepOLMKIbI - 3TO KJIACC OPraHMYECKHUX COEIMHEHUH, B KOTOPBIX aTOMBI
a3oTa 00pa3yloT KOJIBLEBYIO CTPYKTypy B MoJsieKyse. [‘eTepouukianyeckue COeAMHEHUs
OTJIMYAIOTCS OT ATULMKINYECKUX COEAMHEHHH TeM, YTO OHM COJEep>KaT aTOMbI, OTJIMYHBIE OT
yriepoja, B KOJIbLIEBOM CTpYKType. A30TcoiepKalliue reTepOoLHKIbl MOTYT ObITh €CTECTBEHHOI'O
IPOMCXOXKAEHUS, TAKUE KaK aJKaJOMJIbl, UJIM CUHTE3UPOBAHBI B JIAOOPATOPUU JUISL PA3TUUYHBIX
HPOMBIIIJICHHBIX 1 MEULIMHCKUX LeJIEH.

benku (monumnentuasl) - OUOMOIMMEpPHI, IOCTPOCHHBIE M3 OCTaTKOB a-aMUHOKMCIOT,
COEJMHEHHBIX TMENTHIHBIMU (aMUAHBIMH) cBs3sAMHU. OOpazoBaHHe OEIKOBONH MaKpOMOJIEKYIIbI
MOXKHO HPEJCTaBUTh KaK pPEaKLUUI0 MOJMKOHACHCAIMM a-aMHMHOKUCIOT. MakpoMOoIeKyIbl
OEJIKOB MMEIOT CTEPEOPETYISIPHOE CTPOEHUE, UCKIIIOUUTENIBHO Ba)KHOE JUISl NPOSIBICHUS UMHU
OTIpeNIeICHHBIX OMOJIOTUYECKUX CBOWCTB. buyperoBas peakmusi - (UOJIETOBOE OKpAIIMBAHUE
IpU JEMCTBUM Ha OEJKU CBEKEOCAKIEHHOTO I'MApoKcHuaa Meau. KcaHTonporenHoBass peakius -
JKEJNITOe OKpaIllMBaHUE MPH JEHCTBUU HA OEITKW KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI.

HyxnenHoBble KHCIOTBI — MaKpOMOJEKYJbI, COCTOSIIIME U3 €AMHUIl, Ha3bIBAEMBbIX
HYKJIEOTH/IaMH, OBbIBAalOT JBYX BHJOB: Je30KkcupuOonykienHoBas kuciora (AHK) wu
pubonykiennoBas kuciora (PHK). [JHK — 5T10 renernueckuii marepuan, HaXOISAIIUHCS B

JKUBBIX OpraHM3Max, OT OJHOKJIETOYHBIX OaKTepuil /10 MHOTIOKJIETOYHBIX MIIEKOIUTAIOLIUX,
Takux Kak Bbl M 5. Hekoropsle Bupycsl mcnons3dytor PHK, a ne J[HK, B kauectBe cBoero
TeHETUYECKOTO MaTepuaja, HO Mo (akTy OHM HE CUMTAIOTCS KUBBIMU (IIOCKOJIBKY HE MOTYT
pa3MHOXaTbcs 0€3 MOMOIIM XO0351HA).

BBICOKOMOJIEKYJIADHBIE COCAVHEHUSA - 3TO XMMHWYECKUE COEAMHEHUS, MOJEKYIbl KOTOPBIX
COCTOAT W3 OOJBIIOrO YHCIA TOBTOPSIOMUXCA (TOYHO WIM TNPHOIMKEHHO) OJMHAKOBBIX
3BEHbEB, 00J1a1al0UINX OOJIBIION MOJEKYIPHOW Maccoil U ocoObiMu cBoMicTBamMu. Xumus BMC
U3Yy4aeT BELIECTBA, MOJIEKYJIBI KOTOPBIX COCTOAT M3 OTPOMHOIO 4YMCJIA aTOMOB, COCIMHEHHBIX
MEXy COOOH OOBIYHBIMH KOBAJIEHTHBIMU CBSI3SIMH.

Pa3nesa O0masi u Heopranmyeckass XMMHsA

20.

21.

22.

23.

Xumuueckuid aneMeHT. COBOKYNMHOCTh aTOMOB C OJMHAKOBBIM 3apsJIOM AaTOMHBIX sJIep.
ATOMHOE SAPO COCTOMT M3 MPOTOHOB, YMCIO KOTOPBIX PaBHO aTOMHOMY HOMEpY 3JIEMEHTa, U
HEUTPOHOB, YMCIIO KOTOPBIX MOKET OBITh Pa3INYHBIM.

Kaxkapliik XMMHAYECKHHM DJIEMEHT HMMEET CBOE JIaTHHCKOE Ha3BaHHE M XUMWYECKHH CHMBOII,
COCTOSIIIUNA U3 OJTHOM WJIM Maphl JATUHCKUX OYKB.

3aKOH ITOCTOSTHCTBA COCTaBa SBISETCA OIHUM M3 OCHOBHBIX 3aKOHOB XMMHH W TJIACHT, YTO B
XUMHUYECKON peaKIuu o0IIas Macca BEIIEeCTB, yUaCTBYIOIIMX B PEAKIIUH, OCTACTCS HEM3MEHHOM,
a UX COCTaB MOKET U3MEHSTHCS TOJIBKO B OTHOIIEHUH UX KOJIMYECTBA U pacipeeieHusl.

['macut o TOM, 4YTO Macca BENIECTB, BCTYMAIOIIUX B PEAKIHMIO, paBHA Macce BEILECTB,
oOpasyromuxcs B pe3yJbTaTe peakiuu. beccropHO, MaHHBIA 3aKOH CIYXKUT (DyHIaMEHTOM
perieHus: TI000i XUMHUYECKON 3aaund. Macchl HCXOIHBIX BEIIECTB W MPOAYKTOB BCeraa OymyT
onMMHAKOBBI. Ecnmu B pesynbTrate peakiuu oOpa3yeTcsi Tra3, Bbl MOXKETE€ HaWTH KOJUYECTBA
BEIIIECTBA ra3a U MOCUYUTATh €ro Maccy. DTOT 3aKOH HE UMEET UCKITIOUCHHIA.



24. Tlepuoamueckuii 3akoH .M. MenzaeneeBa sBIseTCs OCHOBOW COBpeMEHHOUN xumuu. «CBOHCTBA
DJIEMEHTOB, a TaKX€ (JOPMBI U CBOWCTBA COCIMHEHUN SJIEMEHTOB HAXOJSITCS B MEPHOIUICCKON
3aBUCUMOCTH OT BEJIMYHMHBI aTOMHON MacChl DJIEMEHTOB.

25. BasleHTHOCTh — CIIOCOOHOCTH aTOMOB OOPa30BBIBATH OINPENEICHHOE KOIUYECTBO XUMUYECKUX
CBsi3ed, KOTOpble OOpa3yeT aroM, MM YHCIO aTOMOB, KOTOPOE€ MOXKET MPHUCOEAWHUTH MU
3aMECTUTh aTOM JaHHOT'O JIEMEHTA.

26. Pa3nuyaroT 4eThlpe OCHOBHBIX BH/1a XUMHUYECKOH CBS3H: KOBaJIEHTHYIO, HOHHYIO,
METAJUIMYECKYI0 M BOJOPOJHYIO. BakHeimieidl xapakTepucTukoil aroma mpu oOpa3oBaHUU
XMMHUYECKOHN CBSI3U SBIISAETCS €ro 3JIeKTpoOTpulaTeabHocTh (30) — cnocoOHOCTh MPUTATUBATH
3JIEKTPOHBI OT APYTUX aTOMOB.

27. DT0O MHOIOKOMIIOHEHTHbIE reTepo(a3Hble CMECH pa3jIMYHOI'0 arperaTHOro COCTOSHUS,
COCTOALIME W3 CIUIOUIHOM, HempepblBHOW (pa3bl (IUCIEPCHMOHHON Cpefbl), U HPEepbIBUCTON
JMCTIEPCHOM (ha3bl B BUJIE YaCTHULL Pa3IMUYHOrO pa3mepa, (POpMBbl U arperaTHOr0 COCTOSTHUSL.

JlucriepcHbIe CHCTEMBI B IIPHPO/JIE YPE3BBIYAHHO PacIpOCTPaHEHBI 1 MHOT000Opa3Hbl. [IpakTruecku
nr00as peanbHas CCTeMa XUMHUYECKUX BEIIECTB SIBJISETCS TUCIIEPCHOM.

28. B 3aBUCHMMOCTH OT COCTaBa M YHCJa YYaCTHUKOB pEaKIUil cpelu BCeX XMMHUYECKHX HPOLIECCOB
MOYKHO BBLIACIUTH 4 THUIA PEaKIHii: pa3IoKeHUs, COeTUHEHUs, 3aMelieHnss 1 oomeHa. [Ipumepsl
peakuii: CaCO 3 = CaO + CO 2 (peakuus pasznoxenus) 2Mg + O 2 = 2MgO (peakuus
coenunenus) Fe 2 O 3 + 2Al = Al 2 O 3 + 2Fe (peakuus 3amemenusi) NaOH + HCl = NaCl + H
2 O. K n1aHHBIM THIIAM MO>KHO OTHECTH HE BCE U3BECTHBIC PEAKLIUU.

29. Karanu3 — u3MeHEeHHe CKOPOCTH XUMUYECKUX PEAKIUA C IOMOIIBIO KaTaIn3aTopOB.

BemiecTBo, KOTOpOE M3MEHSET CKOPOCTh XUMHUYECKOW PEakluu, HO caMO B HEil He pacxonyercs.
Karanu3 ObIBaeT NOJIOKUTENbHBIA (peaklus YCKOpSAETCs) M OTPULATENbHBIM  (peakius
3amemisiercs). OOBIYHO KaTalu3aTOpaMM Ha3bIBAIOTCS BEIECTBA, YCKOPSIOIIME peakiuH, a
BElIeCTBa, 3aMemsiomue peakuuu. JleiictBue Karanu3aTopa OCHOBAaHO Ha  OCJa0JIeHUU
XUMHUYECKHX CBS3€H B PEarupyrolInX BEIIECTBAX.

30. OOpaTuMbIMU Ha3bIBAIOTCS pEaKIMM, KOTOpPhlE B OJHMX M TEX JK€ YCIOBHUAX MPOTEKAIOT B
IPOTHBONOJIOXKHBIX HAmpaBleHUsX. B ypaBHeHHsAX o00paTUMOCTh OOO3HA4YaeTcss JBYMs
CTpeJIKaMH{, OJIHa peaKlMs Ha3bIBaeTcs MpsMOU, a Japyras — oOpatHol. IIpumep: ypaBHEeHue
peakuuu azora ¢ kuciaopogom: N + O # NO - Q; ypaBHeHue npsimoii peakuuu — N + O A NO
- Q; ypaBHeHue obpaTtHoit peakiun — NO AN + O + Q.

31. TloHsATHE «XMMHYECKOE PAaBHOBECHE)» OTHOCHTCA K OOPAaTUMBIM PEaKLHMsAM, T. €. K peakiusMm,
KOTOpbIE OIHOBPEMEHHO MPOTEKAIOT B PSMOM U OOpaTHOM HAIpaBJICHUH:

npsiMasi peakius oopaTHas peakuusi B oOpatuMbIx peakiysx B HauaJbHbI MOMEHT BpEMEHH, KOTa
KOHIIGHTPALUsl UCXOAHBIX BEIIECTB BEJIMKA, CKOPOCTh MPSMOM peakuuu MakcumaibHas. [lo mepe
YMEHbIIIEHUSI KOHLIEHTPAIlM1 UCXO/IHBIX BEIIECTB OHa yMeHbInaeTcs. CKOpocTh 00paTHOW peakluy,
HA00OpOT, B HAYaIbHBIII MOMEHT MMUHHUMAJIbHA M YBEJIIMYMBAETCS 110 MEpe HAKOIICHHS MPOIYKTOB
npsMoN peakiuu. Yepe3 HEKOTOPOE BpeMs CKOPOCTh MpPSMOM PpPEAKIUU CTAHOBHUTCS PAaBHOM
CKOPOCTH 00paTHOM peaKIuu.

32. DNeKTpPOIUTUYECKON JAMccolManyeil Ha3bIBalOT IPOLECC, B XOAE€ KOTOPOTO MOJIEKYIJIBI
pPacTBOPEHHOI'O BEIIECTBA pAacHajalOTCcsi Ha HMOHBI B  pe3ylbTaTe B3aUMOJIECHCTBUS C
pactBopuTeneM (Boasl). Jluccouumamus sBIseTcs oOpaTMMbIM mporeccoM. Jluccormanus
00ycIaBIMBAaeT HOHHYIO IPOBOJAMMOCTH PACTBOPOB 3JIEKTPOJUTOB. YUeMm Oousblie MOJIEKYI
BEIIIECTBA PACMaJacTcs Ha HOHBI, TEM JIy4llle OHO MPOBOAMT IEKTPUYECKUN TOK U SBISAETCA
Oosiee CUIIBHBIM 3JIEKTPOIUTOM. B o0miem Buje mporecc 3JIeKTPONUTHYECKON THCCOIMALUU
MOYHO IPEACTaBUTh TaK:

KA # K+ (katuon) + A- (aHHOH)
NaCl # Na+ + Cl-

33. T'mpponu3z (rpeu. hydor - Boma u lysis - paspyiieHHe) - NPOLECC pacLICIUICHHS MOJEKYJI

CJIOHBIX XUMUYECKHX BELIECTB 3a CUET PEAKIIMH C MOJIEKYJIaMU BOJBI.



B xumuu, xkak W B JKH3HHU, pa3pylIaeTcs dYalle BCEr0 HECTOHWKOe W cllaboe (CTOMKOE U CHIIBHOE

BBIJICP’KUBACT YIap).

34. Heoprannveckue COCIUHEHHUS IO COCTAaBYy MAENATCS HAa JBE OOJBIINE TPYNIBI - MPOCTHIE U
cinoxkuele. IIpocTble BemecTBa COCTOST M3 aTOMOB OJHOTO XHMHYECKOTO 3JEMEHTa |
MOJPA3JICNIAIOTCSA Ha METaJLIbl, HEMETaJUIbl, OaropoaHblie Ta3pl. CI0XKHBIE BEIIECTBA COCTOAT U3
aTOMOB, XUMUYECKH CBSI3aHHBIX APYT ¢ ApyroM. CI0KHbIE HEOPraHHMYECKUE BEIIECTBA MPUHITO
JIeTUTh Ha CIEAYIOUINE BaXHEHIINE KIIACCHI: OKCHUJbI, OCHOBAaHUS, aM(OTepHbIE TUIPOKCHUIBI,
KHCJIOTHI ¥ COJIH.

35. Kiaccudukanus mo KadecTBEHHOMY COCTaBy, B KOTOPOH B 3aBHCHMOCTH OT COACPIKAIIMXCS
aTOMOB B MOJIEKYJIC, MOXKHO BBIJCIUTh CJEAYIOIIME TPYIIBl OPraHUYECKUX BEIIECTB:
VYTr1eBoA0pOAbI - COCTOAT U3 aTOMOB yriiepoa u Bogopoaa O6mas gopmyna: CxHy

OcHOBHasl 4acTh YIJIEBOAOPOIOB B MPHUPOJE 3eMIIH BCTpEYaeTcsl B ChIpoil HepTH. Tarke TIaBHBIMU

MCTOYHHUKAMHU YIJIEBOJOPOJIOB SIBJIAIOTCA HPUPOAHBIN, CIAHLEBBIH W TONMYTHBIH HEPTSIHOH ras,

yroiib, Top(, TOPIOYHNE CITAHIIBL.

VYT1aeBoaoposl MPUMEHSIOT B KaueCTBE MCXOJHOIO ChIPbSl B IMPOU3BOJICTBE CaMbIX Pa3HOOOPA3HBIX

M BaXHBIX IS YEJOBEKAa BEIIECTB M MaTepHalioB (IJIACTMACCHl, KaydyKH, BOJIOKHA, IUICHKH,

MOIOIIIME CPEJCTBA, JIEKAPCTBA, KPACUTENH, CTPOMUTENIbHbIE U TOpHYE-CMAa304YHble MaTepuaibl U

T.1.). K OCHOBHBIM THIIaM YTJI€BOJOPOJOB OTHOCST: AJIKAHBI, TUKIOAIKAHBI, AIKEHBI, IIUKIOAIKEHBI,

aJIKaJUEeHBbI, AJTKUHBI U apPEHBI.
36. Metajuibl — TIpylna 3JIEMEHTOB, B BHJIE€ HPOCTHIX BEIIECTB, 00JaJAIOLIUX XapaKTEePHBIMU
METAJUINYECKMMHU CBOWCTBAMH, TAKUMH, KaK BBICOKHE TEILJI0- U AJIEKTPOIPOBOIHOCTh

37. Koppo3usi MmeTanioB — paspylleHre MeTaJVIOB BCIIEACTBUE XUMHUYECKOTO WIn
JIEKTPOXUMUYECKOTO B3aUMO/IeHCTBUSA ux C KOPPO3UOHHOM cpezoi. Jns
nporecca KOppPo3uu cieayeT NPUMEHATh TEPMUH «KOPPO3MOHHBIHM MpoIecey», a A pe3ysbTaTa
nporecca — «KOPPO3UOHHOE paszpymieHue». Ilog koppo3meii MOHMMAKOT MPOUCXOJsAIIEe Ha
MOBEPXHOCTHU 3JIEKTPOXUMHUUECKOE WIIM XUMUYECKOE pa3pyllIeHne METAIIMUECKOro MaTepHrara.

38. DnekTponn3 — (HU3MKO-XUMHUYECKUH TPOLECC, COCTOSIMN B BBIJCIEHUM Ha 3JIEKTPOAax

COCTaBHBIX YacTe pPacTBOPEHHBIX BELIECTB MJIM APYIMX BEILIECTB, SBIAIOLIMXCS PE3yIbTaTOM
BTOPUYHBIX pEaKIUil Ha 3JEKTPOAaX, KOTOPbIH BO3HUKAET MPHU MPOXOXKAECHUHU DIEKTPUUECKOTO
TOKa 4Yepe3 pacTBOp JMOO pacIuiaB dJIEKTPOJIUTA. DJIEKTPOJU3 SBIAECTCA OJHUM U3 JIYUIIUX
CIIOCOOOB 30JI0UEHUS FITH TIOKPBITHSI METAJlIa ME/IBbIO, 30JI0TOM.

39. Hemeramnel - BemiecTBa, oOMagaromye HEMETAIUTMYECKUMH CBOMCTBAMHU M HAXOMSAIIMECS B
MpaBOM BepxHeM yriay Tabmumel MenaeneeBa. OTKpPBITHE HEMETAIIOB — MPOU3O0ILIO
CPaBHUTEIFHO HENAaBHO, B OTIMYMH OT METAJUIOB, KOTOPHIE M3/IaBHA M3BECTHBI YeJOBEKy. B
HAaCTOsIIIEEe BPEMS OTKPBITO 22 HEMETAJUINYECKHUX JIEMEHTA.

40. HemeTamuibl - mpOCTBIE BEIIECTBA, HE MPOSBISIONINE METAJUIMYECKHX CBOWCTB, WMEIOIINE
OosbIoe CPOJICTBO K DIIEKTPOHY, BBICOKHE 3HAYCHUS OTHOCHTEIIbHOU
AJIEKTPOOTPHIIATENEHOCTH, CTIIOCOOHBIE TIPOSIBIISITH OKHCJIUTEbHBIC CBOICTBA.
OxuciuTeNnbHbIe CBOWCTBA - CIIOCOOHOCTh aTOMa MPUTATUBATH K Ce0€ AIIEKTPOHEI.

41. Opranudeckre KUCIOTHl — OpPTaHWYEeCKHE BEIIECTBA, MPOSBISIONINE KACIOTHBIE cBoiicTBa. K
HUM OTHOCATCS KapOOHOBBIE KHCIOTBHI, cojepxkaiie KapOokcuiabHylo rpymnmny -COOH,
Cynb(OHOBBIE KUCIOTHI, cofepxairue cyiabdorpynny -SO 3 H u Hekotopslie apyrue. CaMbIMH
U3BECTHBIMH OpPraHMYECKUMHU KHUCIOTaMM SBISIOTCS YKCYCHas, JIMMOHHAas, MOJIOUHas,
MypaBbHHas, OeH30lHas, [aBeneBas U s61ouHas. Heoprannueckue (MUHEpaIbHbIC) KHUCIOTHI
— HEOpPraHMYeCKHEe BEIIEeCTBAa, O0JAJAI0NINEe KOMIUIEKCOM (U3NKO-XUMHUECKUX CBOMCTB,
KOTOpBbIE MPHUCYIIN KUCIOTaM. BeriecTBa KUCIOTHOM MPHUPOIBI M3BECTHBI sl OOJBIIMHCTBA
XUMHAYECKHUX 3JIEMEHTOB 33 CKITIOUEHUEM HIETOYHBIX U MENTOYHO3EMETbHBIX METAIIIOB.

42. Tunnunoe aM(poTepHOE COEIMHEHHWE — BOJAA, KOTOpas HE3HAUUTEIbHO TUCCOIMHPYET: U B
MPUCYTCTBUM KUCIOTHl BeleT celsi Kak ocHoBaHHMe (mpuHMMaeT H +), a B mpucyTrcTBUH



OCHOBaHUs — Kak kuciora (otmaer H +). B opranmueckoit XuMuu TUNMAYHBIE aM(pOTEpHBIC

COCAMHEHUS — AMHHOKHUCIOTHI, 00mas ¢opMmyna KOTOPHIX I a-aMMHOKHCIOT TaKOBa:

HNmenno aMmoTepHOCTh AMUHOKHCIIOT OOYCIIOBIMBAET UX HanOoJIee XapakTepHbIe CBOHCTBA.
Cpenn HEOpraHMYECKUX BELIECTB aM(POTIPHBIMU SBISIOTCS OKCHIIBI U TUIPOKCHUJIBI M3-3JIEMEHTOB.
Hanpumep: OKCHABI M TUAPOKCHIBI LIWHKA, ATIOMUHHS, OCpUIUTUS U JAPYTHX DJIEMEHTOB, a TaKKe
OKCHJBI U THUIPOKCHUIBI HEKOTOPBIX J3-3JIEMEHTOB. AMQOTIpHBIE COCIWHEHUS B pEaKUuu C
KHUCJIOTOU BEAYT ce0s KaKk OCHOBAHMSI, B PEAKLIMU C OCHOBAHUS BBICTYIAIOT B POJIM KUCIIOT.

43. 'eHeTHYECKUM HAa3bIBAIOT PsII BEIIECTB NPEACTABUTENCH pa3HBIX KJIACCOB, SIBISIOMIUXCS
COCIMHEHUSIMU OJHOK XHMHMYECKOTO JJIEMEHTA, CBA3aHHBIX B3aUMOIIPEBPALICHUSMU U
OTPaKAIOMIUX OOITHOCTH MPOUCXOXKICHHSI THX BEIIECTB WM UX TCHE3HC.

44. B mHacrosuiee BpeMs XUMHUYECKOE IPOU3BOJICTBO SIBISIETCS OAHOMW U3 BEOYLIUX OTpacieit
TSYKEJIOM TPOMBIIUICHHOCTH, WIPAET OrPOMHYIO pOJIb B CEIBCKOM XO3SIMCTBE, Pa3BUTHU
NPOM3BOMUTENBHBIX CHJI M B o0ecmeuyeHnH moTpeOHOcTel obmectBa. [Ipomykmms,
BBbIMIyCKaeMass XUMHUYECKOW MPOMBIIIJICHHOCTBIO OUY€Hb pPa3HOOOpa3Ha W BKIIOYaeT B cels
HECKOJIBKO JIECSITKOB THICSY Pa3IMUHOM MPOTYyKIUH.

45. OcHOBHas 11eJIb XUMHU3AIIUU CeNIbCKOT0 X03siCTBa — 00ecleyeHre pocta Iporu3BO/ICTBA,
yJIydlllEeHUE Ka4eCTBA U IPOAJIEHUE CPOKOB COXPAHHOCTH CEIbCKOXO03iCTBEHHOM MPOyKIUHY,
noBbIIeHUE 3()PEKTUBHOCTU 3eMIIEAETUS U )KUBOTHOBOJICTBA.

46. JlekapcTBa, KOCMETHKa, OBITOBas XHWMHSA, MHOTHE TMHIIEBbIE [100aBKH, BEIIM TEPBOI
HEO0OXOJUMOCTH - BCE ATO MOJYYEHO C IMOMOILBI0O XMMHUYECKHUX BELIECTB U UX peakuuil. Poib
9TOM Hayku OONbIIEH YacThIO MONOXKHUTENbHA. W muib GECKOHTPOJIBHOE €€ HCIOIb30BaHUE B
OTpaciIAX NOTPEOUTEIBCKOTO PhIHKA MOXKET HAHECTH BPE/.

6.4 Ilpumepsl TeM KelCOB
1. MMoTenyienyne KIMMATA U BICBOOOKIEHHE rA30BbIX THAPATOB €O IHA OKeaHa.

[TpuunHa - BHICBOOOX/I€HNE METaHa U3 TITyOMHHBIX CIIOEB C MOPCKOIO JHA. DTO MOXET IMPUBECTH K
KJIMMaTH4eCKON KaracTpode, mpeaynpexaaloT yueHble. Kak paboraeT 3T0 «pykbe», NMpPU KaKUX
YCIOBUSIX OHO MOJKET «BBICTPEIIMUTE» M K KAaKUM IIOCIEJCTBUSAM OTO IPHUBEACT, JaBalTe
paz0oupaThcsi.

- Orkyna xe BO3HMKaeT NapHUKOBbIN 3¢ exT?

- MeranrunpatHoe pyxbe - Hay4Hasi THIIOTE3a O Pe3KOM U3MEHEHUH KiiuMaTa?

- HaiiguTe u npoananu3upyiite npupoaHbie KaTacTpOQbI

- Kakue «+» 1 «-» BBl BUOUTE?
2. Byaymme MaTepuaJibl 1Jisl aBHA-, MAILIMHO- M TPUOOPOCTPOEHHUSI.

Marepuanbl C yay4IIEHHBIMH SKCIUTyaTallHOHHBIMH CBOWCTBAaMH, BBICOKOIIPOYHBIE M TPU 3TOM
JIeTKHE, YCTOMYUBBIE K W3HOCY, JABJICHUIO M PA3TUYHBIM BHJIAM W3IYYCHHS, HYXKHBI IS Pa3BHTHUS
MPAaKTUYECKH BceX oTpaciieil skoHoMuku. Harmpumep, B Cyq0- U MaIIMHOCTPOECHUH BOCTPEOOBAHBI
JerKMe ¥ M3HOCOCTOMKHME MarepHhalibl, HEOOXOIWMBbIE [UIsl CO3/aHUs JJIEMEHTOB OOLIMBKH
KOHCTpYKUMH. Benyrcs pa3paboTky Ui aBHAlMOHHOH M aBTOMOOMJIBHOW MPOMBIIIJICHHOCTH,
HalleJICHHbIE Ha YMEHBIIEHHE Beca JIeTalel NMpu OJTHOBPEMEHHOM COXPAHEHUHU MPOYHOCTH KOpIyca
U ero 4yacTeil, CHI)KEHHUS pacxo/ia TOIUIMBA, YIyUlIeHUs KadecTBAa aBTOMOOMIIBHBIX KPAaCOK U Maced.

- Haiinyr nu cBoe mpuMeHeHHEe HaHOAIMasbl, KaK YIIEPOAHbIE MaTepHalbl CO CTPYKTYpOH

anMasa U XapaKTepHbIM pa3MepoM Kpuctawiura 10 10 am?

- IIpumenenue yriepoansix HaHoTpyOok (YHT)

- DynnepeHbl — XUMUYECKHE COSAMHEHUS - IPUMEHEHUE B METUIIMHE

- Haiinute nomnonHuTeNnbHYI0O HH()OPMAIUMIO O NPUMEHEHUH HOBBIX MaTepHajoB B aBHa-,

MaITMHO- ¥ PUOOPOCTPOCHUH



3. HoBble MaTepuaJibl 1JIsl COJTHEYHBIX OaTapeii.

®usuku n3 ca"kT-nerepoypreckux UTMO u AndepoBCKOTO YHUBEPCUTETA BMECTE C MUTAIbSIHCKUMHU
KOJUIeTaMH  pa3paboTai TaK Ha3blBacMble IEPOBCKUTHBIE COJHEYHBIC JJIEMEHTBI, KOTOPHIC
MOBBIIIAIOT 3(h(HEKTUBHOCTh COJIHEUHBIX Oartapeit, pacckazanmu PUA Hosoctu B MwuHHCTEpCTBE
HayKH ¥ BbICIIEro oopaszoBanus. [1o MHEHHIO CHCIIMATMCTOB, MAHETH U3 MEPOBCKUTA B 0003PHUMOM
OyayuieM MOTYT 3aMEHUTh NMPUBBIUHBIE KpeMHHEBble. OHU JTOBOJBHO MPOCTHl B M3TOTOBJICHUU U
CIOCOOHBI BBIPA0ATHIBATH TO K€ KOJMYECTBO JIEKTPOIHEPTUU C TOH Ke TUIOIIATH.

- Hcnonb3oBaHue COHEUHBIX OaTapei

- Kakue BemecTBa HCHONB3YIOT U1l IPOU3BOJICTBA OaTapeii?

- XapakTepHucTHKa raJlor€HUIHBIX TIEPOBCKUTOB

- Kakue «+» 1 «-» Bbl BUAUTE UCIIOJIb30BAHUS COJTHEYHBIX OaTapeit

- Takwue comHe4yHbIe OaTaper MOTYT OBITH OOJIee NEHICBBIMU, THOKMMH U SKOJIOTHYHBIMH, YeM

TpaAUIIMOHHBIE KPEMHUEBBIE?

4. JlekapcTBa HA OCHOBE PACTUTEIbHBIX NPENapaToB.

JlekapCTBEHHbIE CpEJICTBAa PACTUTEIBHOIO IPOUCXOXKICHUS SABISIOTCS BOCTPeOOBAHHOW Ha
OTEYEeCTBEHHOM (hapMaIleBTHUECKOM DBIHKE NPOIYKIHMEH, O YeM CBUJCTEIbCTBYET ITOCTOSHHO
IPOTEKAIOIIUI MPOLIECC UX PETUCTPALIMM U IIePEPErucTpaLiHy.
- CoBpeMeHHOE COCTOSHHE BOINpOCa KIACCU(PHUKAIMK W CTAaHAAPTH3ALUU JIEKapPCTBEHHBIX
dbopm B PO?
- CoBpeMmeHHble TpeOOBaHUS K KayeCTBY JIEKAPCTBEHHBIX CPEJICTB  PACTUTEIBHOTO
IPOUCXOXKACHUS
- PaccmarpuBaere 1M Bbl pAaCTUTENbHBIE Ipemaparbl s JiedeHUs 3a00jieBaHMH Kak
aIbTEpHATUBY CUHTETHUECKNM? B 4yeM UX nmpenMyIecTso?
- 3HaAKOMBI JIM BBI C JIEKAPCTBEHHBIMH CpPEICTBAaMU Ha OCHOBe pacTteHuil? Kak oHu paboraror,
KaKoB MX MexaHu3M JeiictBusi? EcTpb n goka3aTenpHas 6a3a U KIMHUYECKHE UCCIEI0BAaHUS
Ha 3Ty TeMy?
5. XHMHYecKHe 3J1eMeHThI B )KM3HH YeJI0BeKa.

B opranuzme uenoBeka OOHapyX eHO 86 XHMHYECKMX DJIEMEHTOB IEPUOJANYECKON CHUCTEMBbI
MeHeneeBa, KOTOpbIe TMOCTOSHHO NPHUCYTCTBYIOT, M3 HUX 25 HEOOXOAMMBI UIsi HOPMaJIbHOU
KHU3HENeATeNbHOCTH, 18 U3 KoTophIx abconoTHO, a 7 moine3Hsl. [Ipodeccop B.P. BunbsaMc Hazpan
UX 3JIEMEHTAMH KU3HHU.
- B cocraB BemecTB, y4acTBYIOUIMX B PEAKLMAX, CBS3aHHBIX C JKU3HBIO KIJIETKH, BXOIST BCE
M3BECTHBIE XUMHUECKUE FITEMEHTHI, OOJBIIMHCTBO U3 HUX 3TO ...?7
- Kak orpaxaeTcs He10CTaTOK MUTATEIbHBIX BEIIECTB
- Kakue «+» u «-» Bbl BuAMTE eciu OyaeT U30bITOK WM HEJOCTATOK XMMUYECKUX BEIIECTB B
OpraHu3Me 4ejaoBeKa?
- Ilpeanoxure palvoH MUTaHUs AJIs OaTAHCUPOBAHHOTO COAEPIKAHUSI BEILIECTB
6. Bomopoanasi JHepreTuka.

Pa3Butne  «3en€HON» OSKOHOMHKH, COKpalleHue oObema MoTpeOsieHus He(TenpoayKToB
00ycCIaBIMBaeT aKTUBHOE Pa3BUTHE BOJOPOJHOM SHEPreTUKH BO BCEM MHUpPE. DKCIEPThl CUHUTAIOT,
YTO YK€ B HelaJeKoM OyAyIIeM 3TO MO3BOJIUT JOCTUYb HKOJIOTMYECKH YHCTOrO MPOU3BOJCTBA U
TpaHCIOPTUPOBKU. Ha ceronHAImHuil 1eHb BOJOPOJHBIE CTPATETUN YTBEPKACHBI YK€ B 26 cTpaHax
mupa. Pa3BuBarommecss M pa3BUTbIE IOCyJapCTBa 3aMHTEPECOBAHBI BO BHEAPEHHU BOJOpOJA Kak
OCHOBHOT'O MHHOBAIIMOHHOTO BHJA TomuuBa. [lo3ToMmy yxe ceifuac co3gaHo OOJbIIOE KOJIUYECTBO
MWIOTHBIX IPOEKTOB JAJIsl MACIITA0OHOTO MMPOU3BOJCTBA BOJIOPO/Ia BO MHOTMX CTPaHaX MUpaA.

- HUccnenyiite Bompoc - Kakue cymecTByrOT crmocoOOB MOMydeHUsS BOAOPOAA IS HYXKI

SHEPreTHKU



- Omnpenenute OCHOBHBIX TOTpeOUTENIEH BOIOPOIa
- CocrosiHuE BOJOpPOIHOM 3HepreTuku B Poccun?
- Kiroueble IpoeKTHI 110 TPOU3BOACTBY Bojopoaa B Poccun
- llepcniekTuBBI pa3BUTHS BOJLOPOJHON S3HEPrETUKH
Keiic Nel. «Bogopoaomooun - mar B Oyayuee»
ABtromoOumn Honda FCX Clarity Ha BOJOPOJHBIX TOIUIMBHBIX JJIEMEHTAX €34T IO J0poram
EBponer ¢ 2009 roma. B 2011 roxy Honda mnpucoemmnunach K eBpONEHCKOMY HapTHEPCTBY
skonmoruunoii sHeprun (Clean Energy Partnership), mocime dero BhIBela Ha TEpBBIA IUIAH
MIPOU3BOJICTBO JKOJOTHYECKH UYUCTBHIX aBToMoOmied. A Ha [Istom MockoBckoM MexayHapoaHOM
aBrocasione BA3 npejcraBui cBoto HOBUHKY «Jlana-AHT3m» ¢ OaioHaMu BOJOpOAa U KUCIOPO/a.
- Tlouemy MHOTHE aBTOMOOWJIbHBIE KOMITAHUU pa3pabaThIBalOT aBTOMOOWIH, paboTaroiiue Ha
BOJIOPOAHOM TOILIIMBE?
- Kak BeIxyionHbie ra3sl aBTOMOOWIIEH, paOOTArOIIMX HA YIIIEBOJOPOJHOM TOILTUBE, BIUSIOT
Ha 3/I0pOBbE YeIOBeKa?
- Kaxkue «+» u «-» BBl BUANTE Y BOJOPOIOMOOHMIICH?
- HaiiguTe nononHuTenbHy0 HHPOPMALIUIO 00 UX YCTPOUCTBE.
- Ecnu B Bamell ceMbe WM Yy BallUX 3HAKOMBIX €CTh aBTOMOOWJIM, MOJCUYUTANTE, CKOJIBKO
NPUOIM3UTENBHO JTUTPOB OCH3MHA, ra3a M KaKOW MapKy UCIIONIb3YeTe €KETHEBHO.
- Kakue BemecTtBa M B KaKOM KOJIMYECTBE MOT'YT HAXOJWUTHCA B BBIXJIOMHBIX ra3ax BalllUX
aBTOMOOMIIEN?
Keiic Ne2. «XJ10p B KM3HH YeJI0BEKa»
B Sfnonun oOwveauHeHHBIMH cuiamMu HanmonaabHOTO HMHCTUTYTa 3710poBbs U llpedextypHoro
yauBepcuteta CUA3yOKH OBLIO MPOBEACHO HCCIEAOBAHUE. YUEHbIE BBISCHUIIHM, YTO €CTECTBECHHBIC
OpraHMYEeCKHE BEIECTBAa BCTYNAIOT B PEAKIUIO C XJOPUPOBAHHOM BOJOM M3-1IOJA KpaHa, o0pasys
OMacHbIe COEAMHEHUS, KOTOPbIE MOTYT CIYKUTh MPUUYMHON paka. Takue cCOeIMHEHHs] HA3bIBAIOTCA
MX, To ectb «MyTareH ukc» ninu «Heu3BecTHbIN MyTareH.
IIpemioxxute crocoObl yMEHbBIIEHHs $OBUTOTO BIMSHUS XJIOpa B NMUTHEBOW BOJIE HA OPraHU3M
YeJioBeKa.
- Hcxoms w3 cBoed JKM3HEHHOM MNpPakTHKH, NPUOIU3UTENIBHO pPacCUMUTaiiTe, CKOJIBKO
XJIOPUPOBAHHOU BOJIbI BBl UCIIOJIB3YETE B TEUCHHE JTHA U JUISl KAKUX LieTei?
- Kaxkue opransl uenoBeka 0oJiblle BCETO CTPaalOT OT BO3AEUCTBUS XJiopa?
- Kaxk Biamuser xnopupoBaHHasi BoJia Ha YeJIOBEKA P KylaHuu?
- HaiiguTte nonoaHuTenbHYI0 HHPOPMAIIUIO O 3aMEHE XJIopa IpU 00€33apa’kuBaHuU BOJIBI.
- Hccnenyiite pasnuuHble ToBaphl OBITOBOM XuMuH B cBoéM JomMe. CocTaBbTe CIHCOK
XJIOPCOJEPKALUX COSAMHEHUH, YKa)KUTe Mephbl 0€30IaCHOCTH MPU paboTe ¢ HUMH.
Keiic Ne3. Meran
[ToBbIlIeHNEe KOHLEHTPAIMM HEKOTOPHIX Ta30B B aTMochepe MOKeT MPUBOAUTH K TI00AIBHOMY
MOTEIJIEHUIO - TaK Ha3blBAEMOMY «IapHUKOBOMY J3(dekty». [lokamyil, Hambonee BaXKHBIMU
«mapHUKOBbIMH Ta3zamu» sBisitoTcs CO; u CHs4. MeTaH BO3HHMKAaeT MpU aHadpoOHOM (T. e.
MIPOUCXOJAIIeM B OECKHUCIOPOJIHOM cpele) pacrajge OpraHMYeCKMX BEIECTB; IYy3bIPbKH METaHa
00pa3yloTcst B OOJOTUCTBIX MECTHOCTSIX, 3@ YTO OH TMOJY4YMJl Ha3BaHHE «OOJOTHBIA Ta3».
3aToruieHHbIe MO (HalpuMep, pUCOBBIE TOJIS BO BpeMs CE€Ba) SIBISIFOTCS MCTOYHMKOM OOJIBIIOTrO
KOJIMYECTBA MeTaHa. J[pyrMM HMCTOYHMKOM METaHa SIBIISIOTCS JKBAYHBIE KMBOTHBIE, TaKUE, Kak
KOPOBBI, OBLIbI U KO3bI, NMHILIEBApUTEIbHAS CHCTEMa KOTOPBIX YCTpo€Ha OcoObIM 00pazoMm s
MepeBapyuBaHus TPaBSIHOW THINU: KOHEYHBIE MPOAYKTHI MeTabolM3Ma COJAep)KaT METaH, KOTOPBIU
BbIIETIsIeTCSl B aTMocdepy. DTO MPUPOAHBINA MPOIECC, XOTS KOJMYECTBO JOMALIHUX IKHUBOTHBIX
3aMETHO BBIPOCIIO 3a IMOCJEIHUE JIBa CTOJETHs. boiee Toro, cocraB KOpMOB CYIIECTBEHHO BIIMSET
Ha KOJIMYECTBO 00pa3yrolIerocs MeTaHa.
- Cdopmynupyiite runoresy BbICICHUS METaHa JIIOIbMHU.



- Kaxk xonnuecTBo MeTaHa, 3aBUCUT OT KOJIMYECTBA HACEIICHUS IIJIAaHETHI?

- Yro sBIsIeTCS UICTOUHUKOM BBIJICICHUSI MeTaHa B atMochepy?
Keiic Ne 4.
B mnauvane XIX Beka B AHIMIMM CTaIM MOJHBIMHM IUIAIlA K3 BOJOHEMPOHHUIIAEMOM TKaHH,
HA3bIBA€Mble MAaKMHTOLIAMHU. OTO HAa3BaHWE OHU MOJIYYWJIM B YECThb AHMVIMHCKOIO XUMHKA MU
nzobperarens Y. MakuHTOmA, MPEIOKUBIIETO MPONUTHIBATh IUIALIEBYI0 TKaHb PacTBOPOM
HaTypaJIbHOTO Kaydyka. OJZHAKO Ha COJIHLIE TAKUE IUIAIIM CTAHOBWJINCH JIMIIKUMH, 2 B MOPO3HYIO
IIOroy - JIOMKMMM. OTH HENOCTaTKH yCTpaHWI Jpyroi Bblatomuiics anrinudaduH Y. Tyneup.
[ToueMy muameBast TKaHb UM€JIa TAKME HEJOCTATKHU.

- Ilpennoxure cnoco0 ycTpaHeHus ux, noBTopuB oTKpbITHE Y. ['yapupa.

- Kax nazpiBaercs aTo coenuHeHne?

- Hanmmmre cTpyKTYpHYIO ()OPMYILy 3TOTO BEIIECTBA.
Keiic NeS «HenonpaBumasi ommoka»
B ¢upme TOO «Kackan-2» mpu 3akauke ra3a B OajUIOHBI, HE MOO0ABWJIM BEIIECTBO, KOTOPOE
IpUjaeT 3amax JoMallHeMy raszy. ['a3 Obul JOCTaBieH B OAHY W3 KBapTUP U INPH 3TOM OalliloH
nporyckai. Yepes CyTKH Bce KHUIIbLIbI OKa3aJIMCh B OOJIbHUILIE

- Mmeer i1 npupoaHbIi ra3 npomnad U OyTaH 3amax?

- Kakyro HemompaBuMyI0 OLIMOKY COBEPIIMJIM PAOOTHUKM Ta30BOM CTaHIMM IPU 3aKauke

ObITOBOTO Ta3a?

- Kakoe BemecTBo npuaaer 3amax JJomMaliHeMy razy?

- Mosker i 000HSIHUE YeIOBEeKa YIOBHUTH ra3 0e3 3amaxa’?

- Kakum npubopom MOKHO A0Ka3aTh MPUCYTCTBUE T'a3a B KBapTUPE, €CIIU OH Oe3 3amaxa’?

6.5 Pemenue 3agau4

3amaua 1. OTBet: 28T.

3amaua 2. OtBet 17, 61

3amauya 3. OtBert: 2,34%

3amaua 4. OtBet:77,%

3amaua 5. OtBeT: 51 M1 Boasl M 9 T BeliecTBa

3amaua 6. OtBet: 240 1.

3amaua 7. OTBeT:

3amauga 8. OTBeT:60T.

3amaua 9.0t1Ber34,4T.
3agava 10.01BeT:339,33 k/Ix

. 3amada 11.0t1BeT: 59.54 1.

. 3amava 12.01Bet: 2Cat+ O2=2Ca0+ 1270 x/Ix

. 3amauda 13. OtBeT: 132,51

. 3agaua 14.0t1BeT:301

. 3amaua 15. OtBeT:29751

. 3amauda 16.01BeT:13.2811.

. 3amauda 17.01BeT: m HCOOH= 3,942r; 1=CHs+ COOH=6, 8581

. 3apgaua 18.01BeT:

. 3amauda 19. OtBeT: C2H602-DTHIIEHTIINKOIIB

3amaua 20.0T1BeT:33,611

3amaua 21. OtBet: 5 Mmonb(CO) 3anumarot V 11.21, 56r CO 3aitmyt 44,8 1

3amaua 22. OtBet: 4VI b o3nauaer - 4 nepuon, VI rpynmny nobounyro nmoarpymiy;

.4VIIl b o3nauaer- 4 nepuoxn VIII rpynma mo6Gounass moarpynmna; 61 b - 6 mepuon 1 rpymma

no6ouHas noarpymnma; 611 b- 6 nmepuoxn Il rpynma mo6ounast moarpynmna.
3amaua 23. OtBet: Burneb u llleene oonapyxun okcanat kaimbius CaC204
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25. 3amaua 24.01Ber. Hekoropwle cCONM, JIETKO OKUCISAIONIMECS XJIOPOM, KAaKOBBI: KHCIHbIHI
cepHucrokucnbii Hatpuih NaHSO3, cepHoBatuctokucielii Hatpuil Na2S203, cepHuctbie
COEIMHEHUS KaJbIHs, IByXiaopuctoe oaoBo SnCI2 u mp.

26. 3amaua 25. OtBet: A- 9,28 kJ{x

27. 3amada 26. OtBet: B) kapOoHat kamus.

28.3amaua 27. OtBer. b) 3-merun-2-3tunOyreH-3-oBas kuciorta; B) 2-metun-3-3TunOyreH-3-
OBast KHCJIOT.

29. 3anmaua28. OtBeT: Macca MoIy4eHHOro OKCHJIa MarHust paBHa 60r, THII peakIUy COSAUHEHHUSL.

30. 3amaua 29. OtBet: 2AI + 3CB > 2AI1 ClI3; Al + O2 > AEQOS; 2Al + 3S > ABS3; 2Al+
3l >2Al Is;

31.3amaua 30. OtBer: a) WoHHas; O) KOBaJCHTHAs HEIOJSAPHAs; B) HOHHAS; T')KOBaJCHTHAas
noJisipHasi.

32. 3Bamaua 31.01Betr: GeO2; Ge(OH)2

33. 3amaua 32. OtBeT: ['epmanuii HaubombIIEe CXOACTBO OYIET UMETh CO CBHHIIOM, TaK KaK OHH
HAXOJATCSl B OJHOW TpYyIIE MEepUOJUYECKON cucTembl. HanMeHblliee CXOACTBO C KaJIMHUEM,
MOCKOJIBKY y KaJIMHsI MaKCHUMallbHast CTETCHb OKHCIICHUS +2,
y repMaHus, CBUHLA U radHus +4.

34. 3amaya 33.0t1Bet: CuCla+ 2KOH > Cu(OH)2 + 2KCI, T peakiuu oOMeHa.

35. 3amaua 34. OtBer. 134.4 i

36. 3amaua 35. OtBert:2, 125 1. CONM MOABEPIIIACH PARTIOKEHHIO

37. 3amaua 36.0tBeT:I'maponu3y Oynmer moxaBepraThest coib b)NazS. Cynehum HATpuss — cob,
o0Opa3oBaHHasi CHJIBHBIM OCHOBAaHHMEM M CJIA0OH KHUCIIOTOW, TOABEPraercsi THAPOIH3Y II0
AHUOHY: S2+ HOH #HS -+ OH -;

2Na+ + S2-+ HOH # Na+ + HS -+ Na+ + OH -
Na.S + HOH # NaHS + NaOH TI'maponus nmo aHuoHy, cpena LieaoyHasi, JJaKMyC OKpPacuTcsl B
CHHHH IIBET.

38. 3amaua 37.0t1Bet: kucnas comb-CaHoPOs+ ; kucnmotHeid okemaHO” ; jerydee BOHOpOAHOE
coennHeHueblI I3+

39. 3amaua 38. OtBet: 4 - ruapokcu autus-LIOH; 1—xwucnas comp-Ca(K)2; 6-
HecosieoOpazyronuit okcua-CO

40. 3amaua 39.0tBet: OcymecTBuTh npeBpaineHus: Ca > CaO > Ca(OH)2 > Ca(NO3)

2Ca+ 02 =2Ca0

CaO + H20 = Ca(OH)2

Ca(OH)2 + 2HNO3 = Ca(N0O3)2 + 2H20.
3anava 40. OTBerT:

41. 1)  \ax) + H20 > 2NaOH (peakuus COCITMHEHHS);
2) 2NaOH + Cu(NOs3)2 > Cu(OH)2+  2NaNOs3 (peaxrus oOMeHa);
3) Cu(OH)2+ H2S04> CUSO4 + H20 (peaxkiusi oOMeHa).

42.3anaua 41.0tBer: Kak pazmuuuth pactBopsl Ca (OH) 2 m KOH. Ecium moxyte B 3TH
pacTBOpHI Yepe3 TpyOOoUKy, pacTBOP C THAPOKCUIOM KaJbLIUsl TIOMYyTHEET.

43. Ca(OH)2 + CO2----- > CaCO3 + H20 (CaCO3 - mi1oxo pacTBOPUM B BOJE U BBINAAAET B
0CaJIOK - MYTh) .

44, 2 KOH + CO2 ----> K2CO3 + H20 (K2CO3 - notari, XopoIio pacTBOPUM B BOJIE U MYTH HE
Oyner).

45, 3apaua 42. OTBeT:

46. C moMomipl0 MHAWKAaTOpa -lakmyca. [IpoOupka ¢ cepHON KHCIOTOW OKpPACHUTCS B KPAacHBIN
IIBET, TPOOUpPKA ¢ CyIb(aToOM HATPUS — IBET JIAKMYyCa HE U3MEHUTCS ((DHOTIETOBBIN).

47.2) Ilpu noGaBneHun nuHKA. B mpoOupke ¢ CEepHON KHUCIOTOM OyneT BBIIEIAThCA Ta3: Zn +
H2S04 =Z11S04 + H2 B npobupke ¢ cyiabharoM HATPHS - K3BMEHEHHUI HE OyIeT.



48.

49.

50.

51.

52.

3amaua 43. Orter: IloxOepute K TEKCTY NPAaBUIBHBIA TEPMHUH ONpPEIACICHHUS TOHSATHSA:
U30MEPBI, TOMOJIOTMYECKUI psJl, CTPYKTYpHBIE H30MEpHl, TpaBUaJbHas HOMEHKJIATYpa,
U30MEPHUS.

3amaua 45. Orter: Kpaxmanbblii kielictep MW IiuuepuH. [ omnpeneneHus MOXKHO
BOCIIOJIB30BaThCs XapaKTEPHOU JUIs KpaxMalla peakluei ¢ HOJq0M.

OmneiT. B xaxnayro npobupky noOasisieM 1Mo 2 KaluiM pacTBopa Hoxaa. B ogHol u3 mpoOupox
HAOJII0JJa€M CHUHEE OKpAalllMBaHUE, 3HAYUT 3[eCh HAXOAWICA KpaxMaJIbHbI KIEHCTEp.
['nnuepuH He gaeT BUAMMON peaklyi.

3agaya 46. Kak onbITHBIM MyTEM pPa3jMuUTh caxapo3y M TIoko3y? Hanwummre ypaBHEHUS
peaKkIui.

OtBeT:PacTBOpHI INIFOKO3BI U CaXapO3bl MOKHO PAaCIO3HATh IIPU IIOMOIIHA aMMHAYHOIO
pacTBOopa okcuia cepeOpa (peakuus "cepeOpsHoro 3epkana'). I'mroko3a oOpasyer ocaiok
cepebpa, a caxapo3a He Bcrymaer B peakuuo. CH20H - (CHOH)4 - COH + 2 [Ag
(Nffi)2]OH = CH2OH - (CHOH)4 - COOH + 2Ag"+ 4NH3 + H20. I'nrokosa
B3aMMOJCHCTBYET C TMAPOKCHUAOM MEIU C IOSBICHHEM CHHErO OKpallMBaHWs pPAcTBOpA, a
caxapo3a He BCTYIAeT B PEAKLUIO.



