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1 OBIIIASI XAPAKTEPUCTUKA ITIPOT'PAMMBI YYUEBHOU JTUCITUTLIAHBI

1.1 MecTo IMCHUIUIMHBI B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/ibHON NPOrpaMMbl
Obs1acTh NPUMEHEHHUSA POrPAMMBI

Pabouass mporpamma yueOHoro mpeamera OOIL12  «XuMmus» SBISETCS YaCThIO
00pa30oBaTeNbHOW TMPOTPaMMbl TOJATOTOBKH CIEIMAIMCTOB CpPEAHEr0 3BEHA, pa3pabOTaHHOW B
cootBercTBUU ¢ ®I'OC CIIO no cnenmnansaocT 18.02.09 [TepepaboTka HedTH U raza.

1.2 Henp n miiaHupyemble pe3yaibTAThl 0CBOCHUS TUCHUILINHBI
[To uToram 0CBOEHHS TUCIUILIMHBI, 00yJaIOLIUECs TOJKHBI IPOJIEMOHCTPUPOBATH PE3YIIbTATHI
o0y4enus, cooTHecéHHble ¢ pesynbratamu ocBoeHust OOII CIIO, npuBeneHHbIe B Ta0nuIIe.
JInuHoCTHBIE pe3yJIbTaThI
JInuHOCTHBIE ~ pe3ynbTaTbl  OCBOEHMSI  OCHOBHOM  0Opa3oBaTeIbHOW  IPOrpaMMBI
00y4JaloIMMUCS OTPaKAaIOT TOTOBHOCTb U CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHOM BHYTPEHHEH TO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAIIH,

MO3UTUBHBIX BHYTPEHHUX YOEKACHUIA, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHIICKOTO

oOuiecTBa, pacIIMpPeHUE XU3HEHHOTO OINbITa M OMNbITa JEATENIbHOCTH B IPOLIECCE peanu3aluu

OCHOBHBIX HaIPaBJIEHUH BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCIIE B YaCTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

- cOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIMU OOYUYAIOUIErocsl KaKk aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHA POCCUICKOro 0011eCTBa;

- OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U MPABOMOPSAKA;

NATPHOTHYECKOT0 BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh POCCHUMCKON Tpa’KAAHCKON MISCHTUYHOCTH, NATPUOTH3MA, YBAKEHHS K
CBOEMY HapoJlly, YyBCTBAa OTBETCTBEHHOCTH nepex PONMHON, roploCTH 3a CBOM Kpail, CBOIO
Ponvny, cBOH S3BIK M KYJIBTYPY, IPOLIUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun;

- I[IEHHOCTHO€ OTHOUIEHME K TOCYJapCTBEHHBIM CHMBOJIAaM, HCTOPHUYECKOMY M TPUPOTHOMY
HacjleAulo, MaMATHUKaM, TpaaulusM HaponoB Poccuu, noctmxenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX U TPYIE;

AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:

- OCO3HAHHUE IYXOBHBIX [IEHHOCTENW POCCUICKOT0 HAPOa;

- c(hopMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

- CHOCOOHOCTh OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pELIEHUS, OPUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HAHME JINYHOTO BKJIaJla B IOCTPOEHNE YCTOWYUBOTO Oy1yIIEr0; 3CTETHYEeCKOr0 BOCTIMTAHUSA:

- DCTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYass 3CTETHKY ObITa, HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOUICHHIA;

- TOTOBHOCTHb K CAMOBBIPQXEHHUIO B Pa3HbIX BHUJAX HUCKYCCTBAa, CTPEMJIEHHME IPOSBIIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

(u3nYecKoOro BOCIUTAHMS:

- copMHUPOBAHHOCTH 370POBOTO M Oe30macHOro 0oOpasza >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO;

TPYAOBOI0 BOCTIMTAHUSA:

- TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTU MacTepcTBa, TPYA0I00ue;

- TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTU TEXHOJIOTMYECKOM M COLMAIbHOM HampaBIEHHOCTH,
CHOCOOHOCTh MHUITUUPOBATH, INIAHUPOBATH U CAMOCTOSTEIHHO BBIOJIHATH TaKyIO JESITeIbHOCTD;

- UHTEpec K pa3nuyHbiM chepam mnpodeccHOHANbHOM eATEeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIIeii mpodeccruu u peaTn30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CAaMOOOPA30BaHUIO Ha MPOTSHKCHUH BCEH KU3HM,

JKOJIOTNYECKOr0 BOCIIMTAHMSA:

- ¢(hOopMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYpbl, IOHUMaHHE BIUSHUS COLUATBHO- SKOHOMUYECKIX
MPOIIECCOB HA COCTOSTHME MPUPOIHON U COLMANBHOM Cpefbl, OCO3HAHUE TTT00ANIBHOTO XapakTepa



9KOJIOTUYECKHUX MPOOIIEM;
- AaKTUBHOE HEIpUATUE ACUCTBUH, IPUHOCALLNX BPE OKPYKAIOLICH cpele;
- YMEHHE MPOTHO3MPOBATH HEOJIArONPUATHBIE HKOJOTMYECKUE MOCIEICTBUS HPEIIPUHUMAEMBIX

JIEHCTBHM, IPEAOTBPAILATD UX;

- OCO3HaHME LIEHHOCTHM HAy4YHOH JesTelIbHOCTH, T'OTOBHOCTb OCYILECTBIIATh IPOEKTHYIO H

MCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

VYuuteiBas crienuduky npeamera OOII 12 Xumusi, TUYHOCTHBIE PE3YNIbTAThl B IIPOrpamMme
KOHKPETHU3UPOBAHBI KaK:

JIPO1- cpopMHpPOBaHHOCTh YYBCTBA TOPAOCTH U YBAKEHHS K HCTOPUM U JIOCTHKEHUSAM
OTEYECTBCHHOH XHWMHYECKOH HAayKH; XWMHYECKH TIpaMOTHOE IIOBEJCHHE B NPOPECCHOHATBHOM
NESITeIbHOCTH U B OBITY NP 0OpaIlEeHUH ¢ XUMHUUYECKUMHU BELIECTBAMU, MaTepuallaMi U IIPOLECCaMUu;

JIP02-roTOBHOCTh K MPOJOJKEHUIO O0pa30BaHUS M TOBBIIICHUS KBaTU(PHUKAIMA B W30paHHOU
poeCcCUOHATILHON JEATEIbHOCTH M O0OBEKTHMBHOE OCO3HAHHME POJM XMMHUYECKMX KOMIIETEHIMH B
3TOM;

JIP03-cr1iocoOHOCTh MCOIB30BATh JOCTHKEHHUS COBPEMEHHOM XMMUYECKON HAYKH M XMMHUYECKUX
TEXHOJIOTUH /ISl TIOBBIIICHHS COOCTBEHHOTO HHTEIUICKTYaIbHOTO pa3BUTHsS B BBIOPaHHOM
poeCcCHOHATILHOMN 1eATEIbHOCTH;

JIP04-roToBHOCTh M CHOCOOHOCTH K OOpa30BAaHMIO U CaMOOOpPa30BaHUIO Ha NPOTSHKEHUU BCe
KHU3HH;

JIP05-chopMHUpPOBAaHHOCTh  3KOJIOTHUYECKOM KYJIbTYpPhl, TIOHHMMAaHUE BIUSHHUS COIMAIBHO-
HKOHOMHYECKHUX MPOLECCOB Ha COCTOSTHUE MTPUPOTHON U COLMATILHOM Cpefibl, OCO3HAHUE II100aJIbHOr0
XapakTepa 3KOJOTHYECKUX MTPo0IIeM;

JIP06-akTHBHOE HENpUATHE NEHCTBUMN, IPUHOCSILUX BPEl OKpY Karollel cpeae;

JIP07-coBepiIeHCTBOBAHUE SI3bIKOBOM U UUTATENIbCKOM KYJIbTYPhl KaK CpPeICTBA B3aUMOJICHCTBUS
MEXYy JIFOIbMU U TIO3HaHMSI MUPAa;

JIP08-0oco3HaHNe LIEHHOCTU HAyYHOW NEeSATENIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESTENIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

Hnsa popmuposanus tuuHoCmubIX pe3yibmamos y obyuarowuxcs popmupyiomes YV/I:

- YBa)XKCHHE K UCTOPUU U JTOCTHIKEHUSIM OTEUECTBEHHON XMMHUYECKON HAYKH;
- TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCJIE CaMOOOPa30BaHNUI0, Ha MIPOTSKEHUH BCEl

KU3HU;

- COBEpILEHCTBOBATh UMEIOIIMECS 3HAHNUS,

- JKEJaHHME OCO3HaBaTh CBOU TPYAHOCTH U CTPEMHUTHCS K UX MPEOI0JIEHUIO;

- TOJOXUTEJIbHOE OTHOILIEHHE K TPY/ly, OCO3HAHHME LIEHHOCTH MacTepCTBa, TPY10JII00ueE;

- 3HAHHUE MOPAJIBHBIX HOPM M YMEHHE BBIJECINTH HPABCTBEHHBIN aCIIEKT ITIOBEICHMS;

- YMEHHE COOTHOCUTH MOCTYIKH U COOBITHS C MPUHATHIMU ATHUECKUMHU MPUHIIUIIAMU;

- MPOSIBICHME HMIIATHH, KAK OCO3HAHHOI'O MOHUMAHHUS YyBCTB JPYIHX JIOACH U CONEPEKUBAHUS UM,

BBIPAXAIOIINXCS B MOCTYIIKAX, HAIIPaBJIEHHBIX HA MIOMOIIb U o0ecrieueHre OJ1aronoyydus.

- pa3BUTHE dTHYECKHUX UYBCTB — CTbIJa, BUHBI, COBECTH KaK PETYJIATOPOB MOPAIBHOIO IOBEICHUS;
- 3HaThb OCHOBBI KOJIOTUYECKOW KYJIbTYPBI: NMPUHATHE LEHHOCTH MPUPOJHOTO MHPA, TOTOBHOCTH
CJIEI0BaTh B CBOEH JEATEIBHOCTH HOPMaM IPHPOJOOXPAHHOTO, HEPACTOUUTEIBHOTO, 3J0POBbLE
cOeperaroiiero moBeICHHS;
- yCTaHOBKa Ha 37I0pOBBI 00pa3 KU3HHU.
Dopmuposanue YV]] nposooumcs npu nomowu pewienus cieoyroumux munosoix 3a0ay.
- caMoCTOATeNbHas OJArOTOBKA IeJIel U 3a/1a4 y4eOHOM JesITeIbHOCTH;
- TIOWCK, aHaJIN3, U3BJICUEHNE HEOOXOAMMOM HHPOPMAIINH;
- CaMOCTOATENBbHOE B3aMMOICHCTBHE ¢ HH(POPMAITMOHHBIMU HCTOUHUKAMH;
- ydacTHe B KOHKYPCax M OJIMMIIHAJaX;
- MPOEKTHAas JIeATeNbHOCTh 00YyJaOLIHXCS.
MeTtanpeamMeTHble pe3yJibTaThbl
OByageHne YHMBePCAJIbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1CHCTBUSIMU:
0a3oBbIe JIOTHYECKHE AeliCTBHA:



CaMOCTOSITENILHO  (OPMYJIMPOBAaTh M aKTyaJIM3MpOBaTh MPoOJIEeMy, paccMaTpuBarh €&
BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIM MPH3HAK HIIM OCHOBAHHS JUIS CPaBHEHHUSA, KIacCUDUKAIUH H
00001IEeHHS;

OIIPEIENIATh LU AEATCIILHOCTH, 3a1aBaTh apaMETPbl U KPUTEPHUU MX JTOCTHKCHHUS

BBISABIIATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-H/ISI B paCCManI/IBaeMBIX SABJICHHUAX,

BHOCHTBH KOPPEKTHUBBI B ICATEILHOCTH, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OLICHUBATh
pI/ICKI/I HOCJ’ICI[CTBI/II;’I JACATCIIbHOCTH,

pa3BUBATh KPEATHBHOC MBIIUICHUE IPH PEIIECHUH KU3HEHHBIX TPOOIEM;

0a3oBbIe ucciaeaoBaTelbCcKue AeiicTBUA:

BJIaJICTh HABBIKAMH y4eOHO-HMCCIICIOBATEILCKOW M TMPOSKTHOH JEATEIbHOCTH, HaBBIKAMHU
paspereHus mpooieM;

CIMIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJIbHOMY IMOHMCKY METOJOB PEIICHHS MPAKTHYCCKHX
3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS

OBJIaJICHUE BHIAMH JCSITEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHs, €r0 HHTEPIPETAIHH,
Hpeo6pa303aHI/Ho U IPUMCHCHHIO B PA3JIMYHBIX yqe6Hbe CUTyalluiaX, B TOM YUCJIC ITPpHU CO3AaHNN
y4eOHBIX U COIUAIBHBIX IPOCKTOB;

(hopMHUPOBaHHE HAYYHOTO THIIA MBINUICHHS, BJIAJCHUE HAYYHOW TEPMUHOJOTUEH, KIFOYCBBIMU
MOHATHSIMHU M METOJIAMH;

AHAJIIM3UPOBATDH ITOJYUCHHBIC B XOAC PCIICHHA 3ada4u pE3yJibTaTbl, KPUTHYCCKU OLICHHUBATH HUX
JOCTOBEPHOCTD, IIPOrHO3MPOBATH H3MCHEHUE B HOBBIX YCIIOBHSIX;

JaBaThb OICHKY HOBBIM CUTyallUAM, OICHHUBATDH HpI/IO6peTéHHblf/'I OIIBIT,

OCYIIECTBIIATh IICJICHANPABICHHBIA IMOMCK IIEPEeHOCAa CPEACTB W CIOCOOOB JCHCTBHSA B
poecCHOHABHYIO CPeny;

YMETh MIEPECHOCUTD 3HAHUS B MIO3HABATEIIBHYIO M MPAKTHUECKYIO0 00J1aCTH JKU3HEICSITEIIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00Js1acTel;

BBIJIBUTATh HOBBIC UJICH, PE/JIaraTh OPUTHHAIBHBIC TTOIXOIbI H PEIICHHUS;

padora ¢ undopmanmeii:

BJIaJIeTh HABBIKAMH IMOJIy4YeHHUs] MH(POpPMaMK U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIATh MOUCK, aHAJIN3, CUCTEMATH3alUI0 U WHTEpIpeTaluio UH(QOPMALUK pa3InYHbIX
BUJIOB U ()OPM IPEICTABICHHUS;

HCIOJIb30BaTh CpeACTBa MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX 33/1a4 C COOJIIOJIeHHEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKU OE30MaCHOCTH, TUTUEHBI, peCypcocOepeKeHNUs, TPABOBbIX U ITHUECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€30I1aCHOCTH;

OBJIaZIeHl/Ie yHl/[BepcaJII)HI)IMI/[ KOMMyHl/lKaTI/IBHbIMI/I HeﬁCTBHHMH:
o0IeHue:

pacro3HaBaTh HEBEpOATbHBIE CPENICTBA OOIIEHUS, MOHUMATh 3HAUYEHUE COIMAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKA KOH(MDIUKTHBIX CUTYAIlUH H CMATYATh KOH(INKTHL,

BIIAJICTh PA3JIMYHBIMU CITIOCOOAMHU OOIIECHUS ¥ B3aUMOJICHCTBUS,

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

COBMECTHaA A1€ATCJIbHOCTD:

NOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHTHON ¥ MHAUBUAYAJIbHON pabOTHI;

BBIOMpATh TEMAaTHKy M METOJAOM COBMECTHBIX AEUCTBUNM € Y4€TOM OOLIMX HMHTEPECOB HU
BO3MOXKHOCTEHN KaXKJ10T0 4JIeHa KOJUIEKTHBA;

MPUHUMATD L€ COBMECTHOM JEATENIbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH IEUCTBUS 1O
€€ JIOCTMIKEHHUIO: COCTAaBIIATH IIIAH JCUCTBUM, paCIpeNeNsaTb pOJIM C Yy4ETOM MHEHHU
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU paOOTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJAJa W KAKIOrO YYaCTHMKA KOMAaHJbl B OOIIUH pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBATb WIEH C MO3ULIHMM HOBM3HBI, OPUIHMHAJIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;



- OCYHIECTBJIATH IO3UTHBHOE CTPATETMUYECKOE IMOBEJECHHUE B PA3IMYHBIX CUTYyalUsX, MPOSBIATH

TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUITUATHBHBIM.
OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:
CaMOOpPraHMu3aNus:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh ITO3HABATENbHYIO JIESTEIbHOCTD, BBIBISATH MPOOJIEMbI, CTABUTH U
(hopmynupoBaTh COOCTBEHHBIE 337a49H B 00Pa30BATEILHON JIESITEIHOCTH M YKU3HEHHBIX CUTYAIIUsX;

- J1aBaTh OLICHKY HOBBIM CUTYaLIHsIM;

- pacHMpsATh PaMKHU Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIA,

- crnocoOCTBOBaTh (DOPMHUPOBAHHMIO U TPOSIBICHUIO IIUPOKOW JPYIUIUU B Pa3HbIX 001aCTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBCHD;

CAMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTUBBI B JCSITEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

- BJIAJCTh HaBBIKAMHU ITO3HABATEIHHOW pe(ICKCHU KaK OCO3HAHHS COBEPIIACMBIX ICHCTBHA WU
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHIA;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 X CHIKEHUIO;

IMOIMOHAIbHBIH MHTE/UIEKT, NPeanoaarammui cGopMUpPOBAHHOCTD.

- CaMOCO3HaHMsl, BKJIIOYAIOIIEr0 CIOCOOHOCTh IOHHMMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHHS PAa3BUTHUS COOCTBEHHOI SMOIMOHATIBHON cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOperyJIMpOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEICHHE, CIOCOOHOCTh aIallTUPOBATHCS K AMOLIMOHAIBHBIM H3MEHEHUSIM U
MIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHE MOTHUBAIMH, BKIIOUYAIOIIEH CTPEMIIEHUE K JOCTHIKEHUIO 1IEJIM U YCIIEXY, ONITUMU3M,
WHUIIMATUBHOCTH, YMEHHUE JEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

- OMIIaTUHW, BKJIIOYAIOIIEH CHOCOOHOCTh TOHHUMATh OSMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUYUTBIBAaTh €r0 TPH OCYIIECTBICHUMH KOMMYHHUKAIIMU, CIIOCOOHOCTb K COUYYBCTBUIO H
COMEPEKNBAHUIO;

NPUHSATHE ce0sl M APYTUX JI0dei:

- TOpUHUMAaTh ce0s, TOHUMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

- TpUHUMATh MOTHUBBI U apTYMEHTHI JPYTHUX JIFOJICH TTPU aHAIHM3E PE3yJIbTaTOB JAEATEILHOCTH;

- TpU3HABaTh CBOE MPABO M MPABO JIPYTHX JIOACH HA OLIHOKY;

- pa3BHBaTh CIOCOOHOCTH TOHUMATh MU C MO3UIIMH JIPYTrOTO YeJIOBEKa.

Yuumvieaa cneyughuxy npeomema OOIL12 Xumus, memanpeOomemHvle pe3yibmamvl 6
npozpamme KOHKpemusuposambvl Kax:

MPO1-ymenne  camocTosTeNnbHO  (OPMYIHpPOBaTh M aKTyallM3HpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE, OTIPEIEIATH 1IN IeITeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU HX
JOCTH>KEHHS, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YIHTATOB LIEIISIM,
OIICHUBATh PUCKHU MOCIIEICTBHUI NEITEIHHOCTH;

MP02-BnaseTs HaBbIKAMH Y4€OHO-HCCIEI0BATENHCKON M TPOSKTHOU EATEIHHOCTH, HABBIKAMH
paspernieHus mpooem;

MP03-criocoOHOCT, M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEIICHUS
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHWS;

MP04-BnaseTb BUIaMU JACSITEIBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHHUSA, €r0 HWHTEpIpETaliH,
npeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX CHUTYAIUSAX, B TOM YHCIE TPH CO3JaHUHU
y4eOHBIX U COITMAIBHBIX TPOEKTOB;

MPO05-ymMeHre TEepeHOCHTh 3HAHHWS B TIO3HABATEIBHYIO M  IPAKTHYECKYI0 00JacTh
KHU3HEICATSIIbHOCTH; MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

MPO06-B1aseTs Hay4YHBIM THUIIOM MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEN, KITHOUEBBIMU
MOHSATUSAMH U METOJAMU;

MPO07- BeIIBUTaTh HOBBIE UJIEH, PEJIAraTh OPUTMHATIBLHBIC TTOIX0/IbI U PEIICHUS,

MP08-BnasieTb HaBBIKAMHU TMOJY4YeHHs] HWH(DOpPMAMM U3 UCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYILECTBISATh MOUCK, aHalIM3, CUCTEMAaTU3allMI0 M MHTEpHpETanuio nH(OpMalun



pa3IUYHBIX BUIOB U (OPM IPECTABICHHUS.

MP09-Brafiets pa3inuyHBIMH CIIOCOOAMHM OOIIECHHUS M B3aWMOJICHCTBHSA, apryMEHTHPOBAHHO
BECTH JMAJIOT, YMETh CMATrYaTh KOH(QIUKTHBIE CUTYaALMH, Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-nnoHMMaTh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHON U WHIUBUyAIbHON PabOTHI;

MP11-BpIOMpaTh TEMAaTUKy M METOABI COBMECTHBIX JCUCTBUI C y4€TOM OOLIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)KIOrO0 4jeHa KOJUIEKTHBA, IPUHUMATh LEIM COBMECTHOM JEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPJWHHUPOBATH JEUCTBUA MO €€ NOCTHUKEHUIO: COCTABIIATH IUIAH JEHCTBUMU,
pacrpenenarb poyid ¢ yu€TOM MHEHUH YJaCTHUKOB, 0OCYKAATh PE3yJIbTaThl COBMECTHOM paboThI;

MP12-o1ieHHBATh KQ4€CTBO CBOETO BKIIAJa U KAXKJIOT0 yYaCTHUKA KOMAH/IbI B OOIIUH pe3ybTar
110 pa3pabOTaHHBIM KPUTEPUSAM, OCYLIECTBIIATH TO3UTUBHOE CTPATErMYECKOE TIOBEACHUE B PA3INYHbBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaskeHUE, OBITh MHUIIMATHBHBIM.

MP13-caMOCTOSITENBHO OCYILECTBIISATh [TO3HABATENBHYIO JAEATEIbHOCTD, BBISBIATh MPOOIEMBI,
CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 33/7a4l B 00Pa30BaTEIbHON JEATEIEHOCTH M KH3HEHHBIX
CUTYyallUsX, CAMOCTOSITEIIbHO COCTABIISATH IJIaH PEelIeHUs] IPOoOIeMbl C Y4ETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEINOYTCHUH;

MP14-criocob6cTBOBaTh GOPMUPOBAHUS U HPOSIBICHUS IUPOKOM 3pYAULIMU B pa3HbIX 00JacTIX
3HaHWUi, TOCTOSTHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHB;

MP15-ymeHue naBaTh OLIGHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM.

MP16-crioco6HOCTb MOHMMATh CBOE 3MOLIMOHAILHOE COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUS
COOCTBEHHOI YMOIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B cele;

MP17-criocoOHOCTh NOHHMMAaTh SMOLIMOHAIBHOE COCTOSIHUE JPYI'MX, YYUTHIBATb €ro IpHU
OCYILIECTBJICHUN KOMMYHUKAIIUU, CHIOCOOHOCTbh K COYYBCTBUIO U CONEPEKUBAHUIO;

- MP18 - cnocoOHOCTB TpUHUMATh ce0s1, TOHUMasi CBOU HEJJOCTATKH M JOCTOMHCTBA, IPUHUMATh

MOTHBBI U apryMEHThI JIPYTHX JIIOJEH NMpU aHAJU3€ pe3yJbTaTOB AESITEIbHOCTH, IPU3HABATh
CBOE MpaBO M MPaBO JPYTUX JItOJeil Ha OMMOKH, pa3BUBaTh CIIOCOOHOCTh MOHMUMATh MHUp C
MO3UIUH JIPYrOro YeJloBeKa.

Hna popmuposanus smux pezynomamos y ooyyaowuxcs ghopmupyromes YV/I: PerynsaTuBHble

- CcIocOOHOCTh OHpeneisITh U (QOpMYIMpPOBaTH LEIW U 3aJa4d JIEATENbHOCTH (KOHEUYHBIN
pe3yibTar), aHAJIM3UPOBATh YCIOBHS U Pa3NUYHbIe 3(P(GEKTUBHBIC ITYTH UX JOCTH)KEHUS;

- CcIOoCOOHOCTh KOHTPOJIMPOBATh U YIPABISATH UMEIOUIMMHUCS pecypcamu (BpeMsi, CUJIbl, CPEJICTBA,
BO3MOKHOCTH U IIp.); OLIEHWBaTh MPAaBUJIbHOCTb BBIOJHEHUS pabOTHI, €€ COOTBETCTBHUE
3aIJIaHUPOBAaHHOMY pe3YJIbTaTy U IJIaHY; BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI

- CIOCOOHOCTBH OCO3HABaTh M OLIEHUBATh COJIEP’KAaHUE U Pe3yJbTaThl BHITIOTHEHUS
3alJIaHUPOBAaHHOM pabOThl; CpaBHUBATh CBOM PE3YNbTAThl M CHOCOOBI UX JIOCTHXKEHHUS C
pe3yabTaTaMd M crnoco0aMH JOCTIXKEHHs JPYIHX; aHAJIW3UPOBAaTh MOJYYEHHBIH ONBIT U
IJTAHUPOBATh MEPCIEKTUBBI €0 UCIOJIb30BAHUS B OyayiieM yuyeOHOM Ipolecce U
BHEYPOYHOH J1€ATEIbHOCTH.

[To3naBaTenbHbIE

- aHaANU3UpPOBaTh, CPAaBHUBATh, KJIACCU(PUUIUPOBATH U 00001aTh (aKThl U SBICHUS. BBIABIATH
MIPUYMHBI U CJIEJICTBUS IPOCTHIX SIBICHUM;

- OCYLIECTBIISITh CPAaBHEHHUE, CEPHALMI0O M KIACCU(PHUKAIMIO, CAMOCTOSTEIHLHO BBIOUpas
OCHOBaHUS M KpUTEPHUH JJI yKa3aHHBIX JIOTUYECKUX OMepaluii; CTPOUTH KJIACCU(PUKALMIO Ha
OCHOBE JJMXOTOMHYECKOTO JeJIeHNUs (Ha OCHOBE OTPUIIAHUSA);

- CTPOUTH JIOTMYECKOE PACCYXJCHHE, BKIIOYAIOIIee YCTAHOBJICHHE MPUYUHHO-CIIEICTBEHHBIX
CBsI3€;

- CO3/1aBaTh CXEMAaTUYECKUE MOJEIH C BbIICIIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OObEKTA.

- COCTaBJIATH TE3UCHI, PA3JINYHBIC BH/IbI IUIAHOB (IIPOCTHIX, CIOKHBIX H T.I1.);

- mpeoOpa3oBBIBaTH MH(GOPMAIIMIO U3 OJHOTO BUA B APYTroH (TabauIly B TEKCT U TIp.);

- BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMALIUY;

- YMeTh ONPENENATh BO3MOXKHbIE MCTOYHMKM HEOOXOAMMBIX CBEIEHHH, MPOM3BOIUTH IOMCK



nH(pOpMalY, AaHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.
KoMmMmyHUKaTHBHBIE

- CHOCOOHOCTh HAXOJUTh BBIXOJ U3 CIIOPHBIX CUTYyallUi M HE CO3[1aBaTh OTKPBITHIX KOH(IMKTOB;

- CcrnocoOHOCTh MPUHHMMAThH PEIICHHS ¥ IPaMOTHO OTCTaMBATh CBOIO TOYKY 3PEHUS; MPABHIBHO
(opMyIMpOBATh M CTAaBUTh BOIPOCHI; YETKO U MOJIHO BBIPAXKATh MBICIIU;

- CcrnocoOHOCTh KOHTPOJHMPOBATH CBOE TIOBEJCHHE U TIOBEACHHWE NAapTHEPOB B TPYIIIE;
COTPYJHHUYATH C OJHOTPYIITHUKAMH U II€1arOrOM.

- CcrnocoOHOCTh BOCHPUHUMATh HMH(OPMAIMIO B Pa3IUYHBIX PENPE3CHTaTUBHBIX CHCTEMAaX,
co3JlaBaTh LEJIOCTHBIM 00pa3 (mpeamMera, CUTyallMM, SIBJIEHUS, 3aKOHa U IIp.); CIOCOOHOCTh
MOJTy4aTh HEOOXO0AUMYI0 HH(OPMAIUIO Pa3IMYHBIMU CIIOCOOAMHU U U3 PA3IMYHBIX HCTOYHUKOB;
BJIA/IETh IPUEMAMH O3HAKOMUTEIIBHOT 0, H3y4alolIer0, yCBaUBAIOIIETO U IOMCKOBOI'O YTEHUS.

Dopmuposanue VY]] nposooumcs npu nomowu peuienus credyrouux munosslx 3a0ay no pazoenam:

- OCHOBBI CTPOCHHS BEIIECTBA;

- XUMHYECKHE pEeaKluu;

- CTPOEHHUE U CBOMCTBA HEOPTAaHUYECKUX BEILLECTB;

- CTpPOEHHUE U CBOMCTBA OPTaHUYECKUX BEILECTB;

- KMHETHYECKHE U TEPMOJMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKaHUS XUMUYECKUX PEAKLUM;

- pacTBOpBHI;

- XUMHUS B OBITY U IIPOM3BOICTBEHHOH JI€ATEIBHOCTH YeloBeKa. PacuéTHele 3ajauu 10 XUMUM AT

Ha TUIIbI, @ K&Kl TUI HA MTOATHUIIL.

Tun 1. Beruucnenue no xumudeckum ¢popmynam. Tum 2. 3agauu Ha pacTBOPBHI.

Tun 3. Pemenue 3a1a4 Mo XuMUIeCcKuM (hopmynam.

Tun 4. 3anaun Ha BeIBeieHHE (HOPMYJIbI BEIIECTBA.

Tun 5. KomOnnupoBanusie 3agaun. Tun 6. 3a1aun Ha KHHETUYECKUE 3aKOHOMEPHOCTH.

OKCIIEpUMEHTANIBHBIE 33/1a4d - JTO 3a/JlaHUs MPAKTUYECKOIO XapaKTepa, OTBEThl Ha KOTOpHIE
HaXoJAT B Mpoliecce HaOII0ACHNH 3a ONbITAMHU WM TEOPETUYECKOT0 00OCHOBAHUS CBOWCTB BEILIECTB.
ITo cBOoEMy coJliepaHHMIO SKCIIEPUMEHTAIBHBIE 3aJa4l MOKHO KJIacCU(PULIMPOBATh TakK: a) 3a7ayd Ha
HabuoieHue; 0) 3a/1a4 Ha MOJIyUYeHHE BEIIECTB; B) 3a/1a4l Ha MPOBEACHHUE XapaKTEPHBIX peaKkuil; T)
3aJ]auu Ha paclo3HaBaHUE BELECTB; 1) 3a/laul Ha KOHCTPYyHPOBaHUE MPUOOPOB.

IIpenmeTHble pe3yabTaThl

ITP601-chopMupoBaHHOCTH TIPEACTABICHUNA: O XUMUYECKON COCTABIISIOIIECH €CTECTBEHHOHAYYHOM
KapTUHBl MUPA, POJIM XMMUHU B TIO3HAHUU SIBICHUN MPUPObI, B (OPMUPOBAHUU MBILIUIEHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TI'paMOTHOCTH, HEOOXOAMMOM Ul pEIIeHHs NPaKTUYEeCKHX 3aj1ad |
9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3/I0POBBIO U IIPUPOIHOMN CpEIE;

ITP602 -BrageHHEe CUCTEMOM XMMHMYECKHMX 3HAHMN, KOTOpas BKJIKYAET: OCHOBOIIOJIArarollye
MOHATHA(XUMHUYECKHUI 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToMa, S-,p-, -0-3JeKTpOHHbIC
opOuTanM aTOMOB, MOH, MOJEKYJa, BAJIEHTHOCThb, 3JEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCJICHUS,
XUMHYECKas CBSA3b, MOJIb, MOJIIPHASl Macca, MOJIIPHBIA 00BEM, YIIIEpOIHBIN CKeTeT, (PyHKIMOHAIbHAS
rpynna, pagukaig, H30MEpUs, TOMOJOTMYECKHI psi, TOMOJIOTH, YIJIEBOJIOPOABI, KHCIOPOA- H
a30TcoJiepKalllie COEIMHEHUs, OWOJIOrMYecKd aKTHUBHbIE BellecTBA(YIJIEBOJbI, JKHUPBI, OCJKH),
MOHOMEp, TOJHMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIUHEHMS, KPHUCTAJUIMYECKas
pemérka, THUIBI XUMHUYECKHUX peakuuid (OKUCIUTEIBHO  -BOCCTAHOBUTENIBHBIE, JK30- U
SHIOTEPMHUYECKHE , pPEAKUUW HOHHOrO OOMEeHa), pacTBOp, JJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
ANEKTOPOJIUTHYECKAs AUCCOLUAIMS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XMMHUECKON peakuuu
XMMHUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI(TEOPHUS XMMHYECKOIO CTPOCHUSI OPTaHNYECKUX BEIIECTB
A, M, bytiiepoBa, Teopust 5AEKTPOJUTHUECKON TUCCOLMALINN, Tepruoandeckuii 3akoH /.. Mennenees,
3aKOH COXPaHEHHsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH SI3BIK XUMHH, (DAKTOIOTHUECKUE
CBEICHUSI O CBOWCTBaX, COCTaBe, IIOJYyYEHHs M O€30IIaCHOM HCMOJIb30BAHUU BaXKHEHIINX
HEOPTraHMYECKUX U OPTaHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH ESTETbHOCTH YEIIOBEKa,

IIP603-yMeHne BBIABIATH XapaKTEpPHbIE MPU3HAKHM M B3aMMOCBSI3b HW3YYEHHBIX IOHSITHH,
IIPUMEHSTh COOTBETCTBYIOIME IIOHATUS IIPU ONHCAHUU CTPOEHHUS M CBOWCTB HEOPraHMYECKHX U
OPraHMYECKHUX BEUIECTB M MX IPEBPAIlEHUM; BBIABIATH B3aMMOCBA3b XUMHMYECKHX 3HAHHH C



MOHATHUAMMY U IIPEICTaBICHUAMU IPYTHX €CTECTBEHHOHAYYHBIX NIPEIMETOB;

ITP004-ymeHre HCIIONb30BaTh HAMMEHOBAHUS XUMHUYECKMX COEAMHEHUN MEXAYHapOAHOIO
COI03a TEOPETUUYECKON U MPUKIAJHON XUMUM U TPUBUAJIbHBIE HA3BaHUS BaKHEHIINX BEIIECTB(ITUJIEH,
alleTUICH, TIMIEepuH, GeHoI, popManbIerus, yKCycHas KHJI0Ta, TIIUIIH, YTapHbIi Ia3, YIeKUCIbIH ras3,
aMMMaK, raiéHHas U3BECThb, HErall€HHAs U3BECTb, IUThEBAs COJA U JPYTUX), COCTABIATH (OPMYIIbI
HEOTaHWYECKHX M OPraHMYECKHX BEIIECTB, YPAaBHEHUS XUMHUCCKUX PEAKIHH, OOBICHATH UX CMBICI;
IIOATBEPK1aTh XapaKTEPHbBIE XUMUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIUMU 3KCIIEPUMEHTaMH U
3alUCSIMU YPABHEHUH pPEeaKLUi;

ITP00S-ymeHne ycTaHaBIMBAaTh IPUHANIC)KHOCTh N3YYEHHBIX HEOPIraHUUYECKUX U OPTaHUYECKUX
BEILIECTB K ONPEICIIEHHBIM KJIacCaM U rpynnaM COEAMHEHHUI XapaKTepU30BaTh UX COCTAB U BAXKHENIINE
CBOWCTBA; ONpENENsATh BHUAbI XMMHUYECKMX CBs3eld (KOBaJEHTHas, HOHHAas, MeTaJuIn4yecKas,
BOJIOPOJIHAS)), TUITBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIIUH;

ITP606 -Bi1aneHne OCHOBHBIMU METOAAMH HAyYHOTO ITI03HAHNUS BEIIECTB U XUMUYECKUX SIBJICHUM
(HabmoieHue, U3MEpPEHUE, SKCIEPUMEHT, MOJICITUPOBAHHE);

ITP607-ymeHne nmpoBOAUTh PACUETHI MO XUMHUYECKUM (OpPMYJIaM U YPaBHEHHUSAM XMMHUYECKHUX
peaKIuii ¢ MCIOJIb30BaHHEM (DM3MYECKHX BEJIIMYMH XaPaKTEPU3YIOIIUX BEHIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00bEMa (HOpPMaJbHbIE YCIOBHs) Ia30B, KOJUYECTBA BELIECTBA; HUCIIOJIb30BATh
CUCTEMHbIE XMMHYECKHE 3HAHUS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX YKU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

I1P008-ymeHre I1UIaHUPOBaThb M BBINOJHATH XUMHUYECKUHW SKCIEPUMEHT (IpEeBpaIlCHUS
OpPraHMYECKUX BELIECTB IIPU HaIrPEBAaHUU, [TOJIyYE€HUE 3TUJICHA U U3YYEHHE €TI0 CBOMCTB, KAUECTBCHHBIE
peaKkIMM Ha albJeruibl, Kpaxmajl, YKCYCHYIO KHUCIOTY; JeHaTrypauus O€JIKOB IIpU HarpeBaHHH,
LIBETHbIE pEaKLUUU OEJKOB; MPOBOAMTH PEAKIMH HMOHHOTO OOMEHa, ONpeNeNiTh Cpely BOIHBIX
pacTBOPOB, KAUECTBEHHBIE PEaKK HA CyIb(aT-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHHS;
pemaTh 3KClepUMEHTalbHbIE 3aJjaud Mo TeMaM «MeTtamisl» U « Hemeramiasl») B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH O€30MIaCHOCTH MPH 0OpaIIeHHUH , BEIIECTBAMU U Ja0OPaTOPHBIM 000PYJOBaHUEM;
NpPEJCTAaBIATh  pe3yibTaThl XMUMHUYECKOrO OSKClepUMeHTa B  (opme 3ammMcu  ypaBHEHUH
COOTBETCTBYIOIIUX peaklUuid U GOpMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

ITP609-ymeHne aHaluM3MpOBaTh XMMHUYECKYI0 MHGQOpMaIMio, MOIy4aeMyl0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOU MH(popmanuu, cetb IHTepHET U apyrue);

ITP610-ymenue coOmroaTh MpaBHiIa HKOJOTHMUYECKH I€1eCO00pa3HOro MoBeleHUs B OBITY U
TPYJIOBON JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 370POBbsI M OKPYKAIOILIEH CpeJbl; YUUTHIBATh
OIIACHOCTH BO3ACUCTBHS HA JKUBBIE OPTaHU3MBbI ONPEAEIEHHBIX BEIIECTB, TIOHMMAas CMBICI ITOKa3aTels
MpeIeabHON TIONYCTUMOW KOHIEHTPALINH;

ITP611-ymMeHne NMpUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS BELIECTB U
XUMHUYECKUX SBJICHUM /U1 00Yy4aroIIUXCsl C OTPaHUYEHHBIMH BO3MOXHOCTSMU 3/10POBbS;

ITP612-ymeHne HCIoNb30BaTh penbeHO TOYeuHylo cuctemMy oOo3HaueHuil JI. Bpaitns ans
3aMnucy XUMHUYECKUX GOPMYJT IS CIENBIX U CIa0OBUIAIINX 00yUaOIIUXCSL.

2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUTLJIAHBI
2.1 O0beM y4eOHOii TMCIHHUNJIHHBI M BUIbI Y4e0HOIH padoThI

Buj yueoHoii padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 npeaMeTa 120
B TOM YHCIIE:
- TeOpeTUIecKoe 0OyIeHne 38
- IPAKTUYECKHUE 3aHATH 78

- CaMOCTOsATENbHAs paboTa -

- KOHCYJIbTallul

. 1/2
-IIPOMEKYTOYHAS aTTecTarus — g epeHITUPOBAHHBIN 3a4er,

OK3aMCH




3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O ITPEAMETA

HaumenoBanue pasgesnoB u/Comep:kaHue y4eOHOro Mmarepuasa W (GopMbl OpPraHu3alMM JIeATeJIbLHOCTH Kot
ren Y —— O0bem yacoB [pe3yJIbTaTOB
ocsoenus OOII
1 2 3 4
Pa3zngea 1. OCHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Crtpoenne aTtoMOBCopepskaHue y4eGHOT0 MAaTepHAJIA 4
XUMHYECKUX  OJIEMCHTOB  HIBxo/150ji KOHTPO.IB 2 TIP02
[IPUpO/Ia XUMUHCCKON CBASH | Jenua Nel. CoBpeMeHHas MOJENb CTpOoeHHs aromMa. CUMBOJMYECKUH S3BIK XMMHMU. JIP04
XUMUYEeCKUi 31eMeHT. DNeKTpoHHas KoHpurypauus aroma. Kiaccudukanuss XuMHYECKUX| MPO3
hJIeMEHTOB (S-, P-, d- aaemenThl). BaneHTHBIC 3JIeKTpOHBI. BalieHTHOCTh. DileKTpOHHAs [1P602
[PUPOAa XUMHYECKOH CBS3H. OIJIEKTPOOTPHULIATEIbHOCTh. BHIBI XUMHYECKOH CBS3H| [1P609
(KoBaJIeHTHasi CBs3b, €€ pA3HOBHIHOCTH M MEXaHH3MBbl 00pa3oBaHHs (OOMEHHBIH U
TOHOPHO-aKIENTOPHBIN), MOHHAS CBS3b, MeTaJlJIN4ecKast CBsI3b,
BOZOPOJTHAS) U CIIOCOOBI €€ 00pa3oBaHUsI.
IIpakTnueckoe 3ansTueNel. PemieHue mnpakTUYeCKUX 3aJaHUN Ha HCIOJIb30BAHHE
XMMHYECKOM CUMBOJIMKM M Ha3BaHWUW COEAMHEHHUI O HOMEHKJIAType MEXIyHapOJHOrO
CO03a TEOPETUYECKON M MPUKIATHOW XUMHH U TPUBUAIBHBIX HA3BaHHM ISl COCTaBICHUS
XUMHUYECKUX (POPMYIT ABYXaTOMHBIX COEIUHEHUH (OKCUI0B, CYJIb(PHUI0B, THAPUIOB U T.I1.) U
NPYTUX HEOPTAaHUYECKUX COeTMHEHUHN OTIENbHBIX KIIACCOB.
[TpakTHveckue 3ajaHusl HA YCTAaHOBJICHUE CBS3U MEXIY CTPOCHHUEM aTOMOB XUMHUYCCKUX
DJIEMEHTOB U TIEPUOJAMYECKUM HW3MEHEHHEM CBOMCTB XHMHUYECKHUX OJIEMEHTOB M HX|
COEMHEHHI B COOTBETCTBUU C MOJ0KEeHUEM [leproinuecKkoi CUCTEMBI.
Tema 1.2.  Ilepropnueckuii|Conepxanne yaeGHOro MaTepuaa 4
3akoH u Tabmmma JI. I JleknuaNe2.Ilepronndeckas cucTeMa XuMHdeckux snmemenToB J|.M. Menneneesa.l2 JIPO1
Menneneesa ®dusnueckuii  cmbicn  Ilepuoanmdeckoro 3akona J[.M. MenzeneeBa. 3aKOHOMEPHOCTH JIP04
M3MEHEHHS CBOWCTB XUMHYECKHMX 3JIEMEHTOB, 00pa3yeMbIX MMM MPOCTBIX M CIIOKHBIX MP04
BEIIIECTB B COOTBETCTBHH C TMOJIO)KEHHEM XHMHUYECKOTO 3JeMeHTa B [lepmomnyeckoii MP06
cucrteme. MupoBo33peHdyeckoe u HaydyHoe 3HadeHue [lepronnueckoro 3akona J[. 1. MP11




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

IIpakTuyeckoe 3ansitueNe2. PenieHue NPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA)
XapaKTePUCTHKY  XUMHUYECKHX  JJEMEHTOB  «MeTalunueckne/HeMeTalTnIecKue

CBOMCTBA, 3JIEKTPOOTPHUILIATEIHLHOCTh U CPOJCTBO K ANEKTPOHY XMMHUECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM CTPOCHHEM U IMOJIOKEHUE B MEPUOJUYECKON cHUCTEeME
XxUMHU4YecKuX djemeHToB .M. Menaeneena.

~

I1P603

JlemoncTpauuu. Pazamunsie popmbl [Iepnonnueckoi CHCTEMbBI XMMUYECKUX
hnemenToB JI.1. Menneneena.
Pazjnen 2. Xumuueckue peakiumn 16

Tema 2.1. Turbl XUMHICCKHX/Cogepkanue y4eGHOro MaTepHaIa 10 JIP0O2 JIPO3

peAKIHL Jlekuust Ne3. Knaccudukanus M TUOBI  XUMHMUYECKHMX pEakUUMd €  ydacTueMm JIP04 MPO4
Heopranuueckux  BeniecTB. CocTaBieHHE ypaBHEHUH peakUMil  COEAUHEHMS, > ﬁﬁ?g
pa3ioKeHus, 3aMelIeHns, 0OMeHa, B T. . peaKuuil TOPEeHNs, OKUCIICHUS -
BOCCTAHOBJICHUS. ggggg
Jleknmsa Ne4. YpaBHEHHsI OKUCIIEHUSI-BOCCTAHOBIICHUS. CreneHp OKUCIICHUS. TIPG07

OkuciauTeab W BOCCTAHOBUTENb. OKHCIHMTEIBHO -BOCCTAHOBUTENBHBIE PEAKIMU B2 [IP610

[IPUPOJIE, TPOU3BOJCTBEHHBIX NIPOLIECCAX U KU3ZHEAEATEIbHOCTH OPraHU3MOB. P11

Jleknuss Ne5. KonuuecTBeHHBIE OTHOWIEHHS B XUMHHA. OCHOBHBIE KOJWYECTBEHHBIE
3aKOHBI B XMMHUHU M PAaCU€Thl M0 YPABHEHUSAM XUMHUUYECKUX peakuuii. Monb Kak eIMHULA
KOJIM4YecTBa BemiecTBa. MosipHas mMacca. 3aKOHBI COXPAaHEHUsI MACChl U DHEPTUU. 3aKOH
ABorazipo. MossipHbIil 00bEM ra3oB. OTHOCUTENbHAS TUIOTHOCTh Ta30B.

N

IIpakTnyeckoe 3anaTueNe 3. «Tunbl xumMudeckux peaxiuiny. MccaenoBanue TUOB (110
COCTaBY M KOJIMYECTBY MCXOIHBIX U OOpa3yIOMIMXCS BEIIECTB) U MPU3HAKOB XUMHUYECKHX
€aKI[UN.

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

IIpakTnyeckoe 3ansitueNe 4.PacuéTsl 1O ypaBHEHUSM XUMHUYECKHX peaKIui Cl




HOMCHKJIaTypa HW CTPOCHUC
HCOPTaHNYCCKUX BCIICCTB

Tema 2.2. Conep:xaHue yueOHOro MaTepuasa 6 JIPO3 JIPO4
DJIEKTPOJIUTHI- " JIPO8 MPO02
Jlexnus Ne6. Teopust anekTpoautudeckoit auccounannu. Mousl. Dnextponutsl. Peakuuu
yeckas JIACCOLIMALNS u N N MPO0O9
. HOoHHOTro oOMeHa, CocTaBiieHUE PeaKIMii HOHHOTO 0OMEHa IMMyTEM COCTAaBICHUS MX MOJIHBIX
MOHHBINA 0OMEH . . 2 MP10
U COKpAIIEHHBIX HMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakuHH. 3aJaHus Ha MP11
COCTaBJICHHE HOHHBIX peaKlUi.
pearil . TIP608
IIpakTuyeckoe 3ansTHeNeS. Peakiuu rugponmsza. [IpoBeneHue peakiuii MOHHOTO TP609
oOMeHa, OIpeNesieHHe Cpeabl BOJHBIX PACTBOPOB. 3aJaHMsl HA COCTABICHHE HMOHHBIX
peakimii. MccremoBanue cpeibl paCTBOPOB COJIEi, 00pa30BaHHBIX CHIBHBIMU U cllabbiMui4
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. KJIaCCI/I(l)I/IKaIII/ISI,COZ[ep;KaHne yqeﬁﬂoro MaTrepuaJia 4 JIPO1 JIPO2 JIPOS

JlexkuusaNe7. [IpenMer HeopraHn4eCcKO XMMUU. B3aMOCBSI3b HEOPTraHUYECKUX BEIIECTB,
Knaccudukanus neoprannueckux Bemiects. [IpocTeie u cnoxHble BemiecTBa. OCHOBHBIE
KJIACChl CJIO’KHBIX BELIECTB (OKCHbI, THUIPOKCHUIBI, KUCIOTHI, conn). HomeHnknarypa u
Ha3BaHUE HEOPraHWYECKHX BEIIECTB MCXOAd M3 HUX XMMHUYECKOH (opMyssl WIH
COCTaBJICHHE XMMHUECKOHN (DOPMYIIbI HCXO/Is U3 Ha3BaHMsI BEIIECTBA M0 MEXIYHAPOIHOM 1
TPUBHUAIIBHON HOMEHKJIATYpe

MexMmonekyisspHable  B3aumonencTsuss Kpucramnoruaparsl, ArperaTHble COCTOSHHS
BemlecTBa. Kpucrammmueckue u amop@Hble BeniecTBa. TUIBI KPUCTAIUIMYECKUX PELIETOK

(aTomMHasi, MOJEKyJIsIpHas, WOHHAsA, MeETa/uIndecKas). 3aBUCHUMOCTh

¢u3n4ecKkux CBOWCTB BeIIECTBA OT THNA KpHUCTAIMYECKOW peméTku. [lpuunnel
MHOroo0pasus BeuiecTB. COBpeMEHHbIE MTPEICTABICHUS O CTPOSHUU TBEPABIX, JKUIKUX U
ra3o00pa3HbIX BeniecTB. JKUIKue KpUCTAIUIbI.

MPO1 MPO04
MP09 MP12
MP13 I1P601
[1P602  TIP603
[1P604 I1P609

IIpakTnyeckoe 3ansitme Ne6. HomeHxiaTypa HEOpraHMYECKHMX BELIECTB: Ha3BaHUE
BEIIECTBA UCXO/SI U3 UX XUMUUECKON (DOPMYIIBI MIIH COCTaBICHUE XUMUYECKON (POPMYIIBI
ucXols W3 Ha3BaHus BenlectBa no MexayHapogHo (MIOITAK) wim tpuBHanbHOU
HOMEHKJIaType.

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

[*))




(dhopMyliaM HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB (YrapHBIH Ta3, yrIeKUCIbIH ra3,
aMMMaK, raméHHasl U3BEeCTh, HeraméHas U3BecTb, IUTHEBAsl COJA U JPYIHX): Ha3bIBaTh Y
COCTaBIIATH (HOPMYIBI XUMHUUYECKUX BEIIECTB, ONPENENATh MPHHAUICKHOCTh K KIIACCy.
HctouHukn xumuuyeckod uHpopMauuu (HayuyHas M YydyeOHO-Hay4Has JIUTeparypa,
cpeactBa maccoBod mH(pOpManuu, cetb UuTtepuer u apyrue). [louck mHpOpMauu mo
Ha3BaHUsIM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (OpMYJIaM.

Tema 3.2. duszuko-
XUMUYECKUE CBOMCTBA
HEOPTaHMYECKUX BEIICCTB

Copep:kaHue y4eOHOTro MaTepuaa

JIP02 JIPO3 JIPO4

JlexkuusaNe8.Metasuibl. O6ue pusnueckue U XUMUYECKHe CBOKWCTBA MeTaioB Crioco0bl
[OJy4eHUs, 3HAYeHHE METAJJIOB M HEMETAJUIOB B NPUPOAE M JKU3HEAEATEIbHOCTH
4eloBeKa M OpraHu3MoB. Kopposus MeTalioB: BHIBI KOPPO3HH, CIOCOOBI 3aIlUTHI
METAJUIOB OT KOppo3uu. OCOOEHHOCTH KOPPO3UH B MOPCKOM M NPECHOH BOJE.

JIPO8 MPO3
MP06 MPO7
[1P603  TIPGO4
[1P606 ITP609

JlekuusaNe9.Hemeramnel. OOmue Qu3nyeckue U XUMUYECKHE CBOICTBA HEMETAIJIOB.
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 3anaTueNe7. CocraBieHue ypaBHEHMM XUMUUYECKUX PEAKIUI ¢ y4aCTHEM
IIPOCTBIX M CIIOKHBIX HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB
METaJUIOB, HEMETAJIJIOB M aM(OTEPHBIX JIEMEHTOB; HEOPIraHUYECKUX KHUCIOT, OCHOBAaHUN
1 aM(pOTEPHBIX TUIPOKCHUOB; HEOPTaHUYECKUX COJIEH, XapaKTEpU3YIOLUX UX CBOMICTBA.
Pelrenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOWCTBA, COCTAB,
MIOJIy4EHHUE n 0Oe3omacHOe MHCIMOJNb30BaHHE  BaKHEHIIMX
HEOPraHMYECKUX BEUIECTB B ObITY M MPAKTUYECKOHN JI€ATEIIbHOCTH YEIOBEKa.

[e))

Tema 3.3. HWnentudukanus
HEOPTaHMUYECKUX BEIICCTB

Conep:xaHue y4eOHOro MaTepuaJia

IIpakTnueckoe 3anaTHEeN:8. «neHTHUUKAIMSA HEOPraHWYECKUX BEIIECTBY». Perienue
DKCIepUMEHTANIBHBIX 33/1a4 [0 XMMHYECKUM CBOMCTBAM METAJUIOB M HEMETAJUIOB, I10
pacro3HaBaHMIO M TIOJYYEHHIO METAJUIOB W HemeTawioB. MnenTuduxanus

~

JIPO3
JIPO7

MPO1




HEOPraHMYECKUX BEIIECTB C MHCIOJIb30BAaHMEM HX (PU3MKO-XMMHUYECKHUX CBOMCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuii. KauecTBenHble peakunu Ha cynbdar-, kapOoHaT-,
XJIOPUJ AaHWOHBI, HA KATUOH aMMOHHS.

MP03
[1P605
[1P608

KonTpoJsbHasi padora Ne2.

«CBolicTBa HEOPraHNnvYe€CKUX BEIIECTBY».

[1P609

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelleCTB

24

Temad.1.

Kinaccudukanms,

CTpOCHHE U HOMEHKJIaTypa
OpTraHUYECKUX BEIIECTB

Conep:kanue y4e0OHOIro MaTepuaa

Jleknusi Nell.llosBiieHne n pa3BuTHE OpraHudeckod xumuu. [Ipeamer opraHmdeckoi
XUMUU. MecTo M 3HaueHUE OpPraHMYeCKON XHMHH B CHCTEME ECTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOCHUE KaK MOPSIOK COEIWHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJIGHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XHUMHUUYECKOIO CTPOEHHUS OPraHUYEeCKUX
coenunennii A. M. byrtnepoBa. VYriepoJHbIi CKelIeT OpPraHWYeCKOW MOJICKYJIBI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOEHHsI MoJieKyld. M3omepus u
HU30MEPBI.

[lonstne o QynkuuoHanbHoOi rpynme. Panukan. [IpuHIMIIBL
OpPraHMYeCKUX COeIMHEHU. MexayHapoaHas  HOMEHKJIaTypa W [PUHLMUIBI
HOMEHKJIATypbl ~ OpraHudyeckux coenuHeHuil. [loHsTHe 00  a3oTcomepkamux
COCIMHEHUSIX, OMOJIOTUYECKH aKTHBHBIX BellecTBax (YriieBojax, KMpax, Oeinkax u np.),

BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/ISIX(MOHOMep, MNOJINMEP, CTPYKTYPHOC 3BCHO).

KJ1accuukanum

IIpakTnueckoe 3ansitue Ne9. HomeHkinarypa opraHM4eCKUX COEIUHEHHM OTAEIbHBIX
KJIacCOB (HACBHIIIEHHBIE, HEHACBHIIIEHHbIE M apOMaTUYEeCKHE YIJIEBOAOPO/bI, CIHPTHI,
(heHobI, aNbIeTUIbl, KETOHBI, KapOOHOBBIE KHUCIOTHI U Jp.) CoCTaBlIeHHE TOJIHBIX U
COKpAIEHHBIX CTPYKTYPHBIX (DOpMYJ OpPraHMYECKHUX BEIECTB OTAENbHBIX KJAacCOB,
HCIIONB3Ysl MX Ha3BaHMUS IO CHUCTEMAaTH4ECKOM HOMEHKJarype. Pacuérel mpocrenmein
(hopMyIIbI OpraHMYECcCKOM MOJIEKYJIbI, HCXOJIS M3 3JIEeMEHTapHOro cocTaBa(B%).

JIPO1 JIPO3 JIPO7
MPO03 MPO06
MP11 MP13
MP14 [1P602
[1P603  TIPGO4
[1PG11 ITPG12

Tema

4.2. CsBolicTBA|

Conep:xaHue yueOHOro MaTepuaJia

12

OpTaHUYCCKUX COE€IUHEHUI

JlekunsaNel2.OU3UKO-XUMHUYECKHUE CBOWMCTBA OPraHUYECKHX COEIWHEHUH OTIEIbHBIX
KJIaccoB  (OCOOEHHOCTH KJIacCH(UKAIMK W HOMEHKJIATYphl BHYTPU  KJacca;
TOMOJIOTHUYECKUH psii 1 o01ast popmyna; uzomepus; GU3nIecKre CBONCTBA; XUMHUYECKHE
CBOMCTBA; CIIOCOOBI TIOJTYYCHHUS ):

-IPCACIIbHBIC YTJICBOJOPOBI. FOPCHI/IC METaHa KaK OJWH N3 OCHOBHBIX HCTOYHHWKOB

JIP02 JIP04
JIPO5S MP02
MPO3
MPO5




Teria B IPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOAHBIX YTIIEBOJIOPOAOB, HAXOXKICHUE,
B [IPUPO/IE€ U IPUMEHEHUE AJIKAHOB;

-HeTpeeNIbHbIE M apoMaTHueckue yriaeBoaopoasl. [lomuMepusanus STUIEHA Kak
OCHOBHO€ HAIlpaBJI€HHE €ro HCIONb30BaHMs. ['OpeHue areTusneHa Kak MCTOYHUKA
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJIsl CBAPKHU M PE3KH METaJIIOB.

JlexknusaNel3.Kucinopomoconepxaimue CoOeTIMHEHHS (CTUPTHI ¥ TPOCThIE PUpbI, PeHOITBI,
QIBJICTH/IBI U KETOHBI, KapOOHOBBIC KHCIOTHI W WX MPOU3BOAHEIC). [IpakTuyeckoe
MPUMEHEHUE STWICHIJIMKOJSA, TInlepuHa, ¢enona. Ilpumenenue Qopmanpaeruna,
areTanbpJeruaa, YKCyCHONH KHUCIOTBI. MBUIa, KaK COJU BBICHIMX KAapOOHOBBIX KHCIIOT.
Moromiue cBOCTBa MbLIA.

N

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.

IIpakTnyeckoe 3ansaTueNel0.CBoiicTBa OpraHMYECKUX COCINHEHUHN OTIEIbHBIX KJIACCOB
(TpuBHanbHAas M MEXAyHApOAHAas HOMEHKJIATypa, XMUMHUYECKHE CBOICTBa, CIIOCOOBI
MIOJTyYEeHHUs): TpeJleNibHbIe (aJKaHbl U IUKJIOAJIKAHbl), HENpeAeIbHbIC(aIKEHbI, ATIKUHBI U
aJIKaJIMeHbl) U apOMaTUYECKHE YIIIEBOAOPObl, CHUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI
U 2(Upsl, ampAerHibl U KETOHbl, aMMHbI U AMHHOKHUCIIOTHI, BBICOKOMOJIEKYJISPHBIE
COeMHEHMs. 3aJjaHusl Ha COCTaBJICHHME YPaBHEHMH XMMHYECKHX PEaKUMH C ydacTHeM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUM MX COCTaBa U CTPOCHHSI.

MPO7
MP13
[1P601
[1P608
[1P610
[1P612

MP12
MP15
ITP606,
I1P609
I1P611




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
OpPraHUYECKUX COEAMHEHUH IO TPUBHAIBHOM MM MEXKIYHApOIHOW CHCTEMAaTHYEeCKON
HOMEHKJIaType. PelieHne NIpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil HA|
CBOWCTBA OpPraHMYECKHX COEMHEHHUH OTJICJIbHBIX KJIACCOB.

I

IMpakTuyeckoe 3anaTueNel2 «llpeBpaiieHue OpraHUYECKHMX  BEHIECTB  IPHU
HarpeBaHumn» [lonydeHue sTuaeHa U u3y4eHue ero CBOMCTB». MoaenupoBaHue MOJIEKY 1
XMMHUYECKUX MpEeBpallleHuid Ha MpUMeEpe ITaHa, ITHIICHA, alleTUJIeHa U Jp.

Tema 4.3. Wnentudukamus

Coaep:xaHue y4eOHOIro MaTepuaJia

JIPO1 JIPO2 JIPO3

OPraHUECCKHX  BCHICCTB, HX| Jlekmus Nel5.buoopranudeckue coeauHeHus. [IpuMeHeHne u OHONIOrHYeckas poJib MPO1 MPO03
SHAYCHUC M TPUMCHCHHUC Bl yriepomoB. OKHCIICHHE YIJIEBOJIOB- UCTOYHUK SHEPTHH JKUBBIX OpraHu3moB. OGnactu MPO04 MPO5
OBITOBOW M IPOM3BOICTBEH- OPUMEHEHHST aMMHOKKCIIOT. TIpeBpaienne OeIKOB MUINY B OpraHusMe. buonornueckue|2 MP07 MPO08
HOH NIEATENBHOCTH YENOBEKA | (hypkiuu GenkoB. Bronornueckne (GyHKUMK KUPOB. POIb OpraHMYEcKOd XUMHH B MP13 MP14
pelIeHNH MPOoOJIeM MHIIEBOH OE30MaCHOCTH. [1P601  I1P6O7
Jlekumsa Nel6.Ponbp opraHuyeckoil XMMHUM B pEHIEHMM MPOOJIEM HHEPreTHUYecKOi [IP609  IIPG11
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/[AHUH HOBBIX MaTEPHATIOB, HOBBIX HCTOYHHKOB [1P612
OHEPriu(a/IbTEPHATUBHEIC MCTOYHMKH SHEPrHu).ONacHOCTh BO3ICHCTBUS HA KHUBBIC,
OpPraHW3Mbl OPTaHUYECKHX BEIIECTB OTAEIBbHBIX KJIaCCOB(YIIEBOJOPOBI, CIHUPTHI,
(EHOITBI, XJIOPOOPTaHUYECKHE IPOM3BOIHBIE, ANBIETHIBI M Jp.) CMBICI ITOKa3aTels
peIeIbHO JJOMYCTUMON KOHIICHTPAIHH
IMpakTuueckoe 3anuaTueNel3. «MaenTudukamus OpPraHUYECKUX  COCTUHEHUH
OTJIEJIBHBIX KJIACCOBY (Ha MPHUMEPE ajbJIETHI0B, Kpaxmaia, YKCYCHON KUCIOTHI, OEJIKOB H
T.I1.) C UCIIOJIb30BAaHHEM HX (PU3UKO-XMMHUYECKHX CBOMCTB M XapPaKTEPHBIX KAYeCTBEHHBIX
peakuuii. JleHaTyparnuss Oeika T[pd HarpeBaHud. L[BeTHble peakiuu OenkoB,4
BO3HMKHOBEHHE AHAJIUTHYECKOTO CHTHAda C TOYKH 3PCHUS XMMHYECKHX IPOIECCOB
Opd  T[POTEKaHWM  KAa4eCTBEHHOW  peaklmud,  MO3BOJISIOMIEH
UICHTHOUIIMPOBATH NPEII0KEHHBIC OPraHNYECKHE BEIECTRA.
Kountpoabnas padora Ne 3. |[«CTpyKTypa U CBOMCTBA OPraHUYeCKUX BELIECTBM). 2
Pa3nes. 5. Kunernueckue  TEPMOIHHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XHMHYECKHX PeaKiuii 4
Tema 5.1. CKOPOCTbI(C g repikanme yaebHoro Matepuaia 4 J1P02
XUMHYECKHUX peaxiui. JIP 03
XAMHYECKOE PABHOBECHE Jexuusi Nel7.CKOPOCTb peaKIny, eé 3aBUCHMOCTb OT Pa3INYHBIX (AKTOPOB: MPUPOIBI2 TIP 08
pearupyroInx BEMeCTB, KOHIEHTPALIMH PEArUPYIONIUX BEIIECTB, TEMIIEPATYPHI (IIPABUIIO MPO1

Bant-T'odda), minomanm peakipionHoi noBepxHocTH. TeroBbie 3¢ (eKTh




XUMUYECKUX PEAKIUH. DK30- U IHAOTepMUYecKHe peakuuu. OOpaTMMOCTh pEaKIIHid.
XVMHUYECKOE PABHOBECHE W €ro CMEIIEHUE IOJ JEHCTBHUEM pa3IUYHBIX (DAKTOPOB
(KOHILIGHTpalMsl PEareéHTOB WM MPOJYKTOB pEaklUW, JaBJICHUE, TeMIleparypa) ajs
CO3J1aHUsl ONTUMAJIbHBIX YCIOBUM NPOTEKAHUS XUMHUYECKHUX IpoueccoB. IIpunnun Jle -
[[atenbe. KatanuzaTopsl 1 HHTHOUTOPBHIL.

MPO02 MPO03
MPO06 MPO7
MP11 MP12
MP15 ITP608
[1P609

[IpakTnyeckoe 3ansitueNel4.PenieHue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUI HAa aHAIU3
(akTOpOB, BIUSIONIMX HA U3MEHEHHE CKOPOCTH XMMUYECKON PEaKiMu, B T. 4. C MO3UIUN
PKOJIOTMYECKU 11€JIeCO00pa3HOT0 MOBEIEHUSI B OBITY M TPYAOBOIl AESITENbHOCTH B IIEJISX|
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEW IPUPOIHON CPEMBI.

Perienrie mpakTHKO-OPUEHTUPOBAHHBIX 3aJJaHHi Ha MpuMeHeHue npunnumna Jle- [laremnse,
JUIsL HAXOX/ICHUs HalpaBJICHUS CMELICHMs] PaBHOBECHUS XMMMUECKON peakluu U aHaIu3
(bakTOpOB, BIUSIONINX HA CMEIICHHE XUMHUYECKOTO PABHOBECHSI.

BOIPOCAaMHU ), OIIPEIEIIEHUE Cpelibl BOAHBIX pacTBOPOB. Pemienue npakTuko-
OPUEHTHUPOBAHHBIX PACYETHBIX 3a/JaHUIl Ha PacTBOPHI, UCHOJb3yeMble B OBITOBOW U
[IPOU3BOJICTBEHHON JESATEIbHOCTH YEJIOBEKa.

Pa3nes 6. PacTBopbl 4
Tema 6.1  Ilonstue Conepskanue yueOHOr0 MaTepuaa 2
¢ Jlexkus Nel8.PactBopenue kak ¢u3uKo - XxuMudeckuid mpouecc. PactBopsl. CriocoOsr
pacTBOpax [PUTOTOBJIEHUS PacTBOPOB. PacTBopumocTs. MaccoBast 10Jis1 paCTBOPEHHOIO BEILECTBA.
CMBICT TOKa3aTessl MPEAeTbHO JOMYyCTHMON KOHIIGHTPAIMM W €ro HCIOJb30BAHUE B JIPO1 JIPO2 JIPO3
OLIEHKE HKOJIOTMYECKON O€30MacHOCTH. JIPO5 JIP06
[IpaBuIa 3KOJOTHUYECKH 11e1ecO00pa3HOro MOBEACHHS B OBITY M TPYIOBOM ACATEIHLHOCTH B MPO3 MP04
[eIIX COXPAHEHHS CBOETO 30POBBS M OKPYXKAIOMIEH MPUPOIHOM CPEIbl; OMACHOCTh! MP14 I1P607
BO3JICIICTBUS Ha )KUBBIC OPraHU3MBI OIPEICIEHHBIX BEIECTB. [1P610 ITP611
Tema 6.2. OcHOBHOE coiep:Kanue 2
Uccnenosanue IIpakTyeckoe 3ansaTue NelS. «lIpurorosiaenue pacTBOpoB». IIpurorosnenue
CBOWCTB PacTBOPOB PacTBOPOB 3aJaHHOM (MaccoBOM,%) KOHILIEHTpalUUHU (C MPaKTUKO-OPUEHTHUPOBAHHBIMU 1IPO3 JIPO4 JIPOS

MPO02 MPO7
[1P607  TIPGO9
[1P610 ITP611

[IpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COJeP:KaHue (CoepKaHue MPUKJIATHOTO MOIYJIs)




Paznen 7. Xumus B ObITY M IPOM3BOJICTBEHHOM NeSITEJIbHOCTH YeJIOBEKA

Tema 7.1. Xumus B ObITY U
POU3BOACTBEHHON
NeATEIbHOCTH YeTI0BEeKa

Conep:kanue y4eOHOT0 MaTepuaJia

JlekuusaNe 19. Hogeilme 10cTHXKeHNS HAYKU U XMMHAYECKOM TEXHOJIOTHHU. POl XMMUH B
00eCreYeHNH 3KOJIOTUYECKOW, SHEPreTUYeCKOW M THINEBON OE30MacHOCTH, Pa3BUTHH]
MeauiuHbl. [lpaBuna mowcka W aHaiMM3a XUMHUYECKOH HMH(OpManud M3 Pa3IMYHBIX
MCTOYHUKOB (Hay4YHAs U y4eOHO-HAYYIHAs IUTEPATypa, CPEACTBA MACCOBOM MH(OpMAIIHH,
ceth VIHTEpHET).

JIPO1 JIPO2 JIPO4

MPO3

[IpakTnyeckoe 3ansaTHeNel6. Ilonck M aHanu3 KeCOB O NMPUMEHEHMH XMMHMUYECKHX
BEILIECTB M TEXHOJIOTUH ¢ yuéToM Oyayiiel npopeccHOHAIbHOMN AEATEIbHOCTH 110 TEMaM:
BaKHEHILNE CTPOUTEIIbHBIE MAaTEPHUAIIbI, KOHCTPYKIIMOHHBIE MaTEPHUAJIbI,
KpPacKH, CTEKJIO, KEpaMUKa, MaTEpUabl Ui AEKTPOHUKU, HAHOMATEPUabl, TEKCTUIIbHBIE
BOJIOKHA, HWCTOYHUKM DHEPrUM, OpraHudyeckue M  MHHEpalbHble  y10OpeHus,
JIeKapCTBEHHbIE BEIIECTBA, OBITOBAsT XUMMSL.

[IpakTuyeckoe 3ansitue Nel7. 3amura: [IpeacraBieHue pe3ysbTaToB pELICHUs KEWCOB
B (hopMe MUHU-/I0KJIa1a C IPE3EHTALUEH.

MP05
MP09
MP17
[1PG02
[1P609
[1P012

MP04
MPO8
MP16
MP18
ITP606,
I1P611

HpOMemyTquaﬂ aTrecranus

Bcero

120




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 000pyIOBaHME: AHAIM3ATOP CHEKTpa B Juana3zoHe: MHPPa3BYK, 3BYK, YIbTPa3BYK,
BuOpometp; Anemomerp; Acmuparop AM-0059; Becst CAS MW-300T; Becol ananutuueckue Ohaus
AR 2140 210 rp; Huctwmsarop [12-4; Jlocka ayautopHas; locka moopotHas; Monomep M-500;
Jlrokemerp TKII-TIKM; Monutopsl obnaunsie; Ctonm s BecoB; Crosbl kKommbioTepHble; CTou
nabopatopHblii HU3KHUI; CTon 1abopaTopHBId OcTpOBHOM; CTOJ J1a00OPaTOPHBINA MPUCTEHHBIH; CTONBI
nucbMeHHbIe; Cton-moiika; Ctynbs taboparopusie; Cymmunka [13-2000; Cymunsabii mkad [LICBn-80;
Xonomunbauk buproca; Illkad BermsoxuO#; kad mis xumuyeckor mocynsr; Llkad miast xpaneHnus
KHUCIIOT U IIeT0oYeH.

4.2 NudopmaiuonHoe odecrevyeHne peajn3alui NporpaMmal

Jlns peanuzanuu mporpaMMel yueOHOro npeamera oubnuoreunsiii pona BBI'Y ykommnekroBan
MEYaTHBIMU U JJIEKTPOHHBIMU U3JAHUSIMU.
OOyyaronuecs U3 YUClia UHBATUAOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 37I0POBbSI 00€CTICUEHBI
MEYATHBIMU ¥ (WMJIH) SJCKTPOHHBIMH OOpa3oBaTeIbHBIMU pecypcaMu B (opMmax, aJanTHPOBAHHBIX K
OTPAHUYEHUSAM UX 3J0POBbSI.

OcHoBHasi iuTEepaTypa
1. Tabpuensn O. C., Octpoymos U. I'., Cnaakos C. A. Xumus: yueOHuk g 10 knacca. - Mocksa:
NznarensctBO «IIpocBemenuey, 2023.
2. T'abpuensn O. C., Octpoymos U. IT'., CnankoB C. A. Xumust: yuebnuk i 11 kiacca. - Mocksa:
N3narensctBo «IIpocBemenuer, 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
«Axanemusy, 2020.- 208 c.,1B.1II.

4. Tabpuansa O.C. Xumus ains npodeccuil U CenuanbHOCTeH TEXHUYECKOro Mpoduis: yueOHUK/
O. C. I'abpwansn, . I'. Octpoymos. -4-e u3.,ctep. - M.: U3narensckuii meHTp «Akanemus», 2021.-256
C.,LIB. MJI.

5. T'abpuamsta O. C. Xumust B TecTax, 3a7adax M ynpaxHeHusx: yueo6. [locobue mmu crya. cpen.
npod. yueb. 3aBenenuii / O. C. I'abpuansn., I, T'. JIpicoBa. - M.: M3aatenbckuil HEeHTP «AKageMHUs»,
2021. -224 c.

6. An¢unorenoBa, . B. Xumus. ba3osslii ypoenb: 10—11 kiacchl : yuyeOHUK Ui CpEIHErO
obmiero oopaszosanus / 1. B. Aupunorenora, A. B. badkos, B. A. [TonkoB. — 2-e u31., UCIIp. ¥ JIOM. —
MockBa : MzgarensctBo FOpaiit, 2026. — 290 c. — (O6meobpa3zoBatenbubiii 1uki). — ISBN
978-5-534-16098-7. — Tekcr : anekTponHbI // Ob6pa3oBarenpHas miatdhopma 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
IOpaI/IT 2026. — 231 c. — (ITpodeccuonansHoe odpazoBanue). — ISBN 978-5-534-15288-3. — Teker

aneKTpoHHbIHN // O6pazoBarenbHas wiatgopma FOpaiit [caiit]. — URL:
https /lurait.ru/bcode/520093
JlonoJIHUTeIbHAS JTUTepaTypa
1. Epoxun FO.M. Xumusi: 3a1aun u ynpaxsenus yue6. 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. Xumus: yueOHUK Ui cpenHero npodeccnonaabHoro oopasosanus / FO. A. JleGenes, I'.

H. ®anees, A. M. I'ony6es, B. H. lllanoBan ; mox o6mei pemakiueii I'. H. ®aneeBa. — 2-¢ usnm.,
nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 431 ¢. — Tekcer : anexrponHsbii / IBC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/452143

4. OnmneitnnkoB, H.H. Xumus. AnropuT™bl pemieHust 3a1a4 U TeCThl: yuyeOHoe mocodue s
cpennero npodeccuonaabHoro oopaszosanus / H. H. Oneiinukos, I'. I1. MypaBbseBa. — 3-¢ us ., vcnp. u
nor. — Mockga : M3garenscTBo FOpaiit, 2020. — 249 ¢. — Tekct : anexkrponnsiii // DbC FOpaiir [caiit].
— URL.: https://urait.ru/bcode/452906

5. Xumus. 3aJa9HuK | yaeOHOe TocoOue It CpeHero MpodeCCHOHATBHOro 00pa3oBaHus /
10. A. Jlebenes [u ap.] ; mox obmiei penaknueit I'. H. ®ageeBa. — Mocksa : M3narenscTBo FOpaiiT,
2020. — 238 c. — Texkcr : anexrponnsiii / DBC IOpaiit [caiir]. — URL.: https://urait.ru/bcode/452161

DJIeKTPOHHBIE PecypcChl
1. www. pvg. mk. ru (omumnuana «Ilokopu BopoOseBBI TOPEI»).
2. www. hemi. wallst. ru (OOpa3oBarenbHblii CalT [JIS HIKOJBHUKOB  «XUMHUSY).
www.alhimikov.net (O6pa3oBarenbHbIil CAT 17151 IIKOJIBHUKOB).
www. chem. msu. su (3aexkTpoHHas 6HMOIMOTEKA IO XUMUH).
WWW.enauki.ru (uaTepHeT-u3naHue Ui yaureneii «k ECTecTBeHHbIC HAYKHY).
www. lseptember. ru (MeToaudeckas razera «llepBoe ceHTAOPS»).
www. hvsh. ru (kypHai «XUMUS B IIKOJIE).
WWW.hij .ru (kypHaim « XUMHUS U KUAZHBY).
www.chemistry-chemists.com (35eKTpOHHBIH XKYpHAIT «XUMUAKHA ¥ XHUMHUS)

Nk w


https://book.ru/book/935925
https://urait.ru/bcode/452143
https://urait.ru/bcode/452906
https://urait.ru/bcode/452161
http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij/
http://www.chemistry-chemists.com/

5 KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHMAA
OBIIEOBPA3OBATEJIBHOI'O TIPEJMETA

KOHTpOHB n OLCHKa C(bOpMHpOBaHHOCTI/I JIMYHOCTHBIX, MCTAIIPCIMETHBIX HW IMPEAMCTHBIX
PE3YIBTATOB OCYIICCTBIAIOTCA B COOTBETCTBUH CO CICAYIOMIMMU IMOKAa3aTCIAMMN .

PesyabTaTsl
00yueHus OcHOBHbBIE N0KA3aTeJIM OLEHKH Pe3yJIbTaTa (10 Kaxcoomy pe3yibmamy, Hd
KaKoM 3aHAmMuU npoeepsiemcsi U 4em nposepsencsl)
Tema OueHoYHOE CPeCcTBO
JIndyHOCTHBIE
JIPO1 Pa3znenl. 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
Pewenne 3anau
Pemenrie KOHTPOJIBLHON PaOOTHI
JIP02 Pasnenl. Tema 1.1 'YcTHBIN onpoc, codece0BaHre
Pasznen 2. Tema 2.1 TectupoBanue
Paszgen3. Tema 3.1, 3.2 Perrenue keiica
Paznen 4. Tema 4.2, 4.3 Hamucanue pedepara
Paznen 5. Tema 5.1 BrirorHeHHE TPAKTHYECKON pabOThI
Pasnen 6. Tema 6.1 Pemenue 3anau
Pasnen7. Tema 7.1 PerieHne KOHTPOIBHOM PaboThI
JIPO3 Paznen 2. Tema 2.1, 2.2 Y cTHBIN ompoc, cobeceoBaHne
Pasnen 3. Tema 3.2, 3.3 TectupoBanue
Pazgen 4. Tema 4.1,4.3 Perrenue keiica
Paznen 6. Tema 6.1, 6.2 Hamucanue pedepara
BrinonHeHue MpakTUYECKON paboThI
Pemenne 3anau
PerieHne KOHTPOIBHOM paboThI
JIP04 Pazgen 1. Tema 1.1, 1.2 Y cTHBIN ompoc, cobeceoBaHne
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Paznen 3. Tema 3.2 Pemenue keica
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
JIPO5 Pasnen 4. Tema 4.2 Y cTHBIHM onpoc, cobeceoBaHme
Pasnen 6. Tema 6.1 TectupoBanue
Brinonnenue MPaKTUYECKON paboThI
Pemrenne 3anau
JIP06 Paznen 6. Tema 6.1 Y cTHBIN ompoc, cobeceoBaHne
TectupoBanue
BrInonHeHne NpakTHYECKOW paboThI
Perrenue 3agau
Perienne KOHTPOIBHOM paboThI
JIPO7 Pasnen 3. Tema 3.3 'Y cTHBIN ompoc, codece0BaHNe
Pa3znen 4. Tema 4.1 TectupoBanue
BrirmoHeHNEe TPaKTHYECKON pabOThI




Perrenue 3agau

JIPOS Pa3znen 2. Tema 2.2 'Y cTHBIN onpoc, codece0BaHNe
Pasnen 3. Tema 3.1, 3.2 TectupoBanue
Pasnen 6. Tema6.2 Perrenue keiica
Hanucanue pedepara
BrirmorHeHHE TPaKTUYECKON pabOThI
Pewenue 3anau
Permienre KOHTPOJIBHON PabOThI
MeranpeamMeTHbIe
MPO1 Pazgen 3. Tema 3.1, 3.3 'YcTHBIN onpoc, coOece10BaHNe
Pasznen 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. Temad.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
Paznen 4. Tema 4.1, 4.2, 4.3 Pemenue kerica
Pasnen 5. Tema 5.1 BoinosHeHue npakTuyeckoi padboTsl
Pasnen 6. Tema 6.1 Perrenue 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
Pemnenrie KOHTPOIBLHON 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
MPO0O6 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
BrinonHeHue npakTuyeckoi paboTsl
Pemenue 3agau
Permrenre KOHTPOJIBHON PaOOTHI
MPO7 Pasnen 3. Tema 3.2 Y cTHBIN ompoc, cobeceoBaHne
Pazgen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 5. Tema 5.1 Pemenue keica
Paznen 6. Tema 6.2 Harmmcanue pedepara




BrInonHeHue NpaKkTHYECKOW paboThI
Perrenue 3agau
Perienne KOHTPOIBHOM PabOTHI

MPOS Paznen 4. Tema 4.3 Y cTHBIN onpoc, cobeceoBaHNE
Paznen 7. Tema 7.1 TecTtupoBanue
Hanucanue pedepara
BrirmorHeHHE TPaKTUYECKON pabOThI
Pewenue 3anau
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
Pewenue 3anau
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 Hanucanue pedepara
BrinonHeHue MpakTUYECKON paboThI
Pemenne 3anau
MP12 Paznen 2. Tema 2.1 Y cTHBIN ompoc, cobeceoBaHne
Paznen 3. Tema 3.1 TecTtupoBanue
Pasnen 4. Tema 4.2 Perrenue keiica
Paznen 5. Tema 5.1 Hamucanue pedepara
Pasnen 7. Tema 7.1 BrinonHeHue MpakTUYECKO paboThI
Pemenne 3anau
MP13 Paznen 3. Tema3.1 Y cTHBIN orpoc, cobeceoBaHNe
Pasnen 4. Tema 4.1,4.2,4.3 Boinonnenue [IPaKTUYECKOU paloThI
Pemenne 3anau
MP14 Pasgen 4. Tema 4.1,4.3 'Y cTHBIN onpoc, codece0BaHNE
Pasnen 6. Tema 6.1 TectupoBanue
Pemrenne keiica
Hanucanue pedepara
BrinosHeHue npakTuyeckoil paboTsl
Pemenue 3agau
MP15 Paznen 4. Tema 4.2 Y cTHBIN ompoc, cobeceoBaHne
Paznen 5. Tema 5.1 TectupoBanue
Pemenue keica
BrinonHeHue npakTuyeckoi paboTsl
Pemenue 3agau
MP16 Paznen 7. Tema 7.1 Y cTHBIN ompoc, codeceoBaHNe
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
Pa3nen 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
Paszgen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Hanucanue pedepara
BoinosHeHue npakTuyeckoi padboTsl
Pemenue 3agau
[1P604 Pasznen 3. Tema 3.1, 3.2 Y cTHBIHM onpoc, cobecenoBaHme
Pasnen 4. Tema 4.1 TecTtupoBanue
Brinmonxnenue MPaKTUYECKOU paboThI
Pemenue 3agau
[1P605 Paznen 2. Tema 2.1 'Y cTHBIN onpoc, codece0BaHNe
Pasnen 3. Tema 3.3 TectupoBanue
BoinosHeHue npakTuyeckoi padboTsl
Pemenue 3agau
[TP606 Paznen 2. Tema 2.1 'Y cTHBIN ompoc, codeceoBaHre
Pasnen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.2 Pemenue keiica
Pasnen 7. Tema 7101 Hanucanue pedepara
BrinosHeHue npakTuyeckoi paboTsl
Pemenue 3agau
[1P607 Paznen 2. Tema 2.1 'Y cTHBIN ompoc, codeceoBaHNe
Pasnen 4. Tema 4.3 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenne kevica
Hanucanue pedepara
BrirorHeHNE TPaKTHYECKON pabOThI
Pemenue 3agau
[1P608 Pa3znen 2. Tema 2.2 'Y cTHBIN ompoc, codece0BaHNE
Paznen 3. Tema 3.3 TecTtupoBanue
Pa3znen 4. Tema 4.2 Pemrenue keiica
Paznen 5. Tema 5.1 Hanucanue pedepara




BrInonHeHue NpaKkTHYECKOW paboThI
Perrenue 3agau
Perienne KOHTPOIBHOM PabOTHI

[1P609 Paznen 1. Tema 1.1 Y cTHBIN onpoc, cobeceoBaHNE
Pa3znen 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
Paznen 7. Tema 7.1 Pemenrie KOHTPOIBLHON PaOOTHI
[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

[1P611 Pasgen 6. Tema 6.1, 6.2 'Y cTHBIN onpoc, cobeceoBaHNE
Pasznen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Harnmcanue pedepara

BoinosHeHue NpakTUYECKO paboThl
Pemenue 3amau

[1P612 Pasgen 4. Tema4.1,4.2,4.3 Y cTHBIN ompoc, cobece0BaHne
Pasnen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Hanucanue pedepara

BrinosHeHue npakTuyecKoi padboTsl
Pemenue 3amau

Jlns OLIEHKH MJOCTH)KEHHS 3alUIaHMPOBAHHBIX PE3YyJIbTAaTOB OOyUYEHHUS IO MpeaMeTy
pa3paboTan (QOHI OIEHOYHBIX CPEJACTB ISl MPOBEICHUS TEKYIIEro KOHTPOJS M MPOMEKYTOUHOU
aTTeCcTaluH, KOTOpbIE MpUJIaralTCs K paboueii nporpamme npeaMerTa.



MHNHOBPHAYKHU POCCUU
BJIAJMBOCTOKCKHNU I'OCYJAPCTBEHHBIM YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJICTB

TS TIPOBEACHUS TEKYIIETO KOHTPOJISI M POMEKYTOUYHON aTTECTAIIMH TI0
y4eOHOMY TIpEAMETY

OOIl1.12 XUMUA

IMporpaMmabl HOATOTOBKH CIICHUAJIHUCTOB CPCAHCTO 3BCHA

18.02.09 IlepepaboTka HeTH U raza

dopma oOyueHUs: OUHas

Haxonka 2026



1. Oouue cBeAeHUA

®onx omneHouHbix cpeactB (mamee - DOC) npemHasHayeH Uil KOHTPOJISI W OIICHKH
00pa3oBaTeNbHBIX TOCTHXKEHUI 00ydaronmxcs 1o nporpamme yuednoro mpeamera OOIL. 12 «Xumus»

®OOC BKIIOYAOT B ce0s KOHTPOJIBHBIE MaTepUANbl I MPOBEACHUS TEKYIIEro KOHTPOJISA
YCIIEBAEMOCTH U MIPOMEKYTOUHOW aTTECTAI[MH TI0 MPEAMETY, KOTOpasi MPOBOIUTCS B (hopMe Ipyrue
dbopmbl  KOHTpOJIs/ muPepeHITMPOBAHHOTO 3a4yeTa (C HCIOJIB30BAHUEM OIIEHOYHOI'O CPEACTBa
BBITIOJIHEHHE MMCbMEHHBIX 3a/IaHUM, TECTUPOBAHUE).

2. Ilnanupyemble pe3yJbTaThl 00y4eHUsI M0 MPeAMeTY, 00ecne4YnBaroIue
pDe3yJIbTATHI 0CBOEHNSI 00pa30BaTeIbHON POrPaAMMBI
Kon pesynbrata

HaumeHoBaHue pe3ynbTaTa 00y4eHHs

oOyueHus
JINYHOCTHBIE
JIP01 c(hOPMHUPOBAHHOCTH YYBCTBA TOPAOCTH M YBAXKEHUS K MCTOPUH U JOCTHIKCHHUSIM
OTEYECTBEHHOW XMMHMYECKOM HAyKH; XMMHMYECKH TIPaMOTHOE IOBEJCHUE B
pO(eCCHOHATILHON NEATEILHOCTH ¥ B OBITY NPH OOpAIEHHH C XUMHYECKUMH
BEIIECTBAMU, MATEPHAIIAMH M TIPOLIECCAMU
JIP02 OTOBHOCTh K IIPOJO/DKEHHIO O0pa3sOBaHHMs W MOBBIIIEHUS KBAIU(DUKALUK B
M30paHHON PO(ECCHOHAIBLHON JESITETLHOCTH U OOBEKTUBHOE OCO3HAHHME POJIHU
XUMUYECKHX KOMIIETEHIMH B 9TOM
JIP03 CIIOCOOHOCTL HCIIOJIb30BaTh JIOCTHIKEHUSI COBPEMEHHOM XUMHUYECKOW HAYKH M

XUMHUYECKUX TEXHOJOTHM MJisl TMOBBIIIEHUS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pa3BUTHS B BHIOpaHHON MPOdeCcCHOHABHOM e TEIbHOCTH

JIP04 TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUN
BCEH KU3HU

JIPOS c(OPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, IOHUMaHHE BIUSIHUS COLIMATIBHO-
DKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIbHOM CpEBbl,
0CO3HaHHE T7100aJIbHOI0 XapaKTepa dKOJOTHYECKUX MpobiieM

JIP06 HENpUATHE NEUCTBUN, TPUHOCSIINX BPE OKPYKaIOLIEH cpeie
JIPO7 COBEPIIEHCTBOBAHME S3BIKOBOW M YHTATEJbCKOM KyJIbTYphl Kak CpEICTBA
B3aUMOJCUCTBUA MCKAY JIOAbMU U IMTO3HAHWUA MHPaA
JIP08 OCO3HAaHHE [EHHOCTH HAy4YHOW JEATENHLHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOCKTHYIO U UCCICAOBATCIILCKYIO NCATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIC
METANIPEAMETHDBIC
MPO1 YMEHHE CaMOCTOATENLHO (OPMYIMPOBATh M  aKTyalM3HpOBaTh IPoOIEMYy,

paccMaTpruBaTh ec BCCCTOPOHHE, ONPCACIATh HCIU ACATCIIBHOCTHU, 3aldaBaTb
MapaMETPhl U KPUTCPHUU UX AJOCTHUIKCHHSA, BHOCUTH KOPPEKTHUBLI B ACATCIIbHOCTD,
OLICHUBATb COOTBETCTBUC PE3YJIbTATOB HCIAM, OLCHUBATL PUCKU HOCJ'ICI[CTBI/Iﬁ

eI TeTbHOCTH
MP02 BJIaJIeTh HAaBBIKAMHM Y4eOHO-MCCIIEIOBATEIbCKOW W TPOEKTHOH JeATEeNbHOCTH,
HaBbIKaMU pa3penieHust npooiem
MPO03 CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIICHUs

MPAKTUYCCKUX 3aa4, MPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHUA

MP04 BJIaJICTh BUJAMHU JICATCJIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAIINK, TPeoOpa30BaHUI0 M MPUMEHCHHUIO B PA3IMYHBIX Y4EOHBIX
CUTYyaIMsIX, B TOM YHUCJIC NIPU CO3JaHUHU YUCOHBIX U COIMAIBHBIX TPOEKTOB

MPO5 YMEHWE TIEPEHOCHTh 3HAHWS B IO3HABATENBHYIO M HPAKTUYECKYIO 00JacTH
JKM3HEIEATeIbHOCTH; HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX o0acTeif




MP06

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

MPO07

BLIJIBUT'aTh HOBBIC UJCH, IPCAJIaraTb OpUIrnHaJIbHBIC MTOAXO0AbI 1 PCIICHUS

MP08

BJIaJICTh HAaBBIKAMHU MONY4YeHHUS HH(OpMAIMM M3 HCTOYHUKOB Pa3HBIX 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 TEMaTUKy W METOABl COBMECTHBIX JICHCTBUH ¢ Y4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH Ka)JOTO YJieHAa KOJUICKTHBA, MPUHUMATh LIEIU
COBMECTHOM JIE€SITEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBUA IO €€
TOCTH>KEHHIO: COCTABJIATh IUIaH JIEUCTBUM, pacIIpeaessiTh POJIU ¢ Y4ETOM MHEHUMN
YV9aCTHUKOB, 00CYXKIaTh PE3yJIbTaThl COBMECTHOM pabOThI

MP12

OLICHMBATh KAayeCTBO CBOETO BKJIaJla M KaXKJIOT0 YYacCTHHKA KOMaHJbl B OOIIHA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM, OCYILECTBJIATH MO3UTUBHOE
CTPATErnYeCcKoe IMOBEACHUE B PA3JIMUHBIX CUTYyaLHUsX, MPOSBILITE TBOPUYECTBO U
BOOOpaXkeHre, ObITh MHUIIMATHBHBIM

MP13

CaMOCTOATENIBHO ~ OCYIIECTBIIITh I103HABATEIbHYIO JEATEIBbHOCTh, BBIABILITH
poOJIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM
NEATEIbHOCTH W KU3HEHHBIX CHUTYyalUsX, CaMOCTOSTENIBHO COCTaBIIATH IIJIaH
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 [1aBaTh OLICHKY HOBbBIM CUTYallUsAM, BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTD,
OIICHUBATH COOTBCTCTBHUEC PE3YJIbTATOB LICIISAM

MP16

CIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAJIBHOE COCTOSHUE, BUETh HAIPaBICHUS
pa3BUTHs COOCTBEHHOM SMOIIMOHAIBHON c(epbl, ObITh YBEPEHHBIM B ce0e

MP17

CIIOCOOHOCThH ITOHUMATh OMOIHUOHAJIIBHOC COCTOAHUC APYIUX, YUUTBIBATH €0 1IpU
OCYIICCTBJICHUN KOMMYHHKAIIUU, CIIOCOOHOCTE K COYYBCTBHUIO U COITICPCIKUBAHNIO

MP18

CIOCOOHOCTh NPUHUMATH ce0sl, MOHMMas CBOM HEJOCTAaTKH U JOCTOMHCTBA,
[MPUHUMATh MOTHBBI M apryMEHTBHl JAPYIMX JIIOJEW NpPH aHAIM3€ pPe3yJbTaToOB
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
eCTeCTBeHHOHaYIIHOI/I KapTUHBI MUpPaA, pOJIU XUMHU B ITIO3HAHUN SIBJICHUN IIpUPOALI,
B (hOpMHUPOBAHUH MBIILICHUS U KYIbTYPhI JMYHOCTH, 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 OKHUCJICHH A, XUMHWYCCKasl 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
pemeTKa, TUIbl XUMHUYECKUX peakluii (OKUCIUTENIbHO ~-BOCCTAHOBUTEIIBHBIE, K30~
W DHIOTEPMHYECKHE , PEaKIMd HOHHOTO OOMEHa), PacTBOpP, >SJIEKTPOJIMTHI,
HEIJICKTPOJIUTHI, AIICKTOPOIUTHIECKAS 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.11. Mennenees, 3aK0OH COXpaHEHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUIT
SI3BIK XUMUH, (PAKTOJIOTUYECKUE CBEIICHUSI O CBOMCTBAX, COCTaBe, MOJY4YEHUS U
0C30IIaCHOM HCITOJIb30BAaHWH BAKHEHIIMX HEOPTaHMYECKHMX M OPraHUYECKUX
BEIIECTB B OBITY U NMPAKTUUYECKOU JIEATEILHOCTH YEJIOBEKA

11P603

YMCHHC BbBIABJISITH XAPAKTCPHBIC IMPU3HAKHW U B3aMMOCBA3b H3YUCHHBIX HOHHTHﬁ,
MMPUMCHATL COOTBCTCTBYIOIIUC IIOHATHA IIPU OMNUCAHUH CTPOCHUA U CBOICTB
HCOPIraHMYCCKUX W OPraHUu4YCCKHUX BCIOCCTB MU HX npeBpameHm“I; BBISIBJIAATH
B3aMOCBSI3b XMMHUYCCKUX 3HAHUM C IOHATHSAMH U MNpeaACTaBICHHUAMU OPYIrux
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB

11P604

yMEHUE HCII0JIb30BaTh HAaMMEHOBAHHUS XUMUYECKUX COEIMHEHU I
MEKIYHAPOJHOTO COK3a TEOPETUYECKON M NMPUKIIAJHOW XUMUU U TPUBHUAIbHBIE
Ha3BaHMsS BAKHEWIIUX  BEIMIECTB(ITWIICH, alETWIEeH, TJUIepuH, (eHol,
dhopmanibieTu, yKCycHas KHJIOTa, TIIMIINH, YTapHbIi ra3, yIeKUCIIbINA Ta3, aMMHaK,
raméHHas U3BEeCTh, HETalIEHHAs] U3BECTh, MUTHEBAsI COJla U JAPYTUX), COCTABIATH
(hopMyIbIl HEOTAHWYECKUX U OPraHUYECKUX BEIIECTB, YPABHEHHUS XUMHUUYECKHUX
peakiuii, OOBACHATh HMX CMBICHT;, MOATBEPXKIATh XapaKTepHbIE XUMHYECKHE
CBOICTBA BEILIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMH U 3aMUCSIMHA YPaBHEHUN
€aKnui

11P605

YMEHUE YCTAHABJIMBATb IPUHAJIEKHOCTL HW3YYCHHBIX HEOPraHUYECKUX U
OPraHWYECKHUX BEIIECTB K OINPEACNIEHHBIM KjaccaM W TpyINNaM COEIWHEHUHN
XapaKTEpU30BaTb HUX COCTAB M BAKHEUILIUE CBOMCTBA; OIPENENATh BHUIBI
XMMHUECKUX CBSI3eH (KOBaJIEHTHAsl, MOHHAs, METAJIIMYECKasl, BOAOPOHA)), TUIIB
KPUCTAJUNIMYECKUX PEIIETOK BEHIECTB; KIacCU(UIIMPOBATh XUMUYECKHE PEAKIIUU

11P606

BJIaJICHUE OCHOBHBIMU METOJAMH HAYyYHOI'O MO3HAHUsSI BEIIECTB U XUMHUYECKUX
siBJICHUH (HaOJI0/IeHre, N3MEpPEHNe, YIKCIIEPUMEHT, MOJICIIUPOBAHNE)

11P607

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; UCIIOJIb30BATh CUCTEMHbBIE
XUMUUYECKUE 3HAaHUSA M NPUHATUS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEHIECTBAMH U UX PUMEHEHHEM

11P608

YMEHUE IIAaHUPOBATh U BBINOJIHATH XMUMHYECKUN 3KCHEPUMEHT (MpEeBpaleHUs
OpraHWYECKUX BEIIECTB MPH HArPEBaHHH, MOJYyUYE€HUE STUJICHA M M3YUYCHHE €T0
CBOMCTB, KaUECTBEHHbIC PEAKIMU Ha albJErH/bl, KpaXMall, YKCYCHYIO KHCIIOTY;
neHarypauus OeNKOB MpU HAarpeBaHHUM, I[BETHbIE peaklUUU OETKOB; MPOBOIUTH
peaKuu HOHHOTO OOMEHa, OTPEIeNIATh CPENy BOAHBIX PACTBOPOB, KAUECCTBEHHBIC
peakiuu Ha cyiab(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMUS; peliaTh
DKCIIEpUMEHTANIbHbIE 3afaun 1o Ttemam «Mertamibl» U « Hemeramnsi») B

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




BEIIECTBAMH U JIAOOPAaTOPHBIM OOOPYAOBAaHUEM; MPEACTABIATh PE3yIbTAThI
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 MH(popmMaruu, cetb VIHTepHET u Apyrue)

11P610

YyMEHUE coOJII01aTh IPaBUIIa SKOJIOTHYECKH 11€7€CO00pa3HOro MOBEACHUS B OBITY,
1 TPYJIOBOM JEATEIBHOCTHU B LIEJIAX COXPAHEHUs CBOEIO 370POBbs U OKPYXKaIoIen
CpEeIbl; YUUTHIBATh ONIACHOCTD BO3JCHCTBYS HA )KUBBIE OPIaHU3MBbI OIPEECIEHHBIX
BEILECTB, TIOHUMAasl CMBICJI II0KAa3aTells IPEAEIbHON JOIYCTUMON KOHLIIEHTpauuu

11Po11

YMCHHC NPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAX MMO3HAHW BCIICCTB
M XUMUYECKHUX SIBICHUH JJIsI 00YYarOIMUXCsl ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBBSI

[1P612

YMEHHE UCII0JIb30BaTh PeIbe(pHO TOUEUHYIO cucTeMy oO0o3HaueHuit JI. bpains nis
3aMMCH XMMHYECKUX (POPMYIT JUIsl CJIENBIX U CIa0OBUASIIMX 00yUYarOIIUXCsl

3. CooTBeTCTBHE OLICHOYHBIX CPEACTB KOHTPOJIUPYEMbIM pPe3yJibTaTaM 00y4eHHUs
3.1 CQQ!!CTBaz INPUMCEHSACMBIC JIJISI OIICHKH YPOBHS TeopeaneCRoﬁ HOATIrOTOBKH

Kparkoe Kox [Toxasarenn oBnageHusAHanMeHOBaHKE OIIEHOYHOTO CPEICTBA
HalMEHOBaHUE pesynbTaTa |[pe3ylbTaTaMu OOy4eHHS  |u IpeACTaBICHHUE ET0 B
paznmena (Moxyns) /|o0ydeHHs dOC
TEMBI IIPEIMETa Texymuii [ IpomexyTouHas
KOHTPOJTb aTTecTarys
Paznen 1. OCHOBBI CT|pOCHUS BEIIECTBA
Tema 1.1. Crpoenue CriocoOHOCTh  OCO3HABaTh
ATOMOB XHMHYECKHX| CBOM  KOHCTUTYIIHOHHBIC
DIIEMEHTOB 400 npaBa U OOS3aHHOCTH,
npupoa YBaXKEHHUE 3aKOHa "
XHUMHYECKOU CBSI3H paBOMOPSIKA B
1H(OpPMallMOHHOM cdepe
CnocoOHOCTb
chopMHUpOBaThH

HPAaBCTBCHHOC CO3HAaHHC,
OTHUYCCKOIro TIIOBCACHHA C

JIP04 -
MCIIOJIF30BaHUEM Bormpocsr TS ]1310 npogbi I”l“{GCj a le
[\)
MH(OPMALMOHHO- coGece10BaHus érz 1) Keite Ne
KOMMYHHKAITHOHHBIX (m. 5.1, Bonpocm(n' 4)
TEXHOJIOTHI 1-5), Tema 1.1
C 5 Pedepar 1Bonpocm Ha
IIOCOOHOCTh CTaBUTh H 2p cobecenopanme 20,
(bopmyuposats (1.5.2) 21,22, 25(1. 6.3)
COOCTBEHHBIE 3a7ayd B
MPO3 00pa3zoBaTenbHON
eITEILHOCTH 51
PKU3HCHHBIX CUTYAIMSIX ISt
peleHus
MH()OPMAITMOHHBIX 337124
C110COOHOCTE BJIAJETD
[1PGO2 CHUCTEMOM XUMHYECKHUX

3HAHUH, KOTOpPast BKIIFOYAET:
OCHOBOIOJIATal0IINe




MOHATUSA(XUMUYECKUN

DIIEMEHT, aTom,
DIICKTPOHHAS 000J1049Ka]
aToMma, s-, p-, -d-
HIIEKTPOHHbBIE opOuTanu

aTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTb,
PIIEKTPOOTPUIIATEILHOCTb,
CTCIICHb OKHCJICHHS,
XHUMHYECKas CBSI3b

Tema 1.2.
[lepuoanueckuit
3akoH W Tabmuna Jl.
1. MenneneeBa

JIPO1

CriocobHOCTh (hOpMUPOBATH
YYBCTBO rOpJIOCTH u
YBAXXCHHUA K HUCTOPHUU U
TOCTH)KEHUSIM
OTEYECTBEHHOMN
XHUMUYECKON HaYKH;
XUMHUYCCKN T'paMOTHOC
MOBEJICHHE B
MpoQeCCHOHAILHON
NEeSITeIbHOCTH U B OBITY TpH|
00paleHuu ¢ XUMUYECKUMU
BCIICCTBAMH, MaTepHalaMH
U TIPOLIECCAMU;

JIP04

CrnocoOHOCTh ¥ TOTOBHOCTD
K 00pa3oBaHHIO u
caM000pa30BaHHIO Ha
MPOTSKEHUH BCEU KHU3HU;

MP04

Cr1ocoOHOCTD BJIAJIETH
BHUIaMU JOCATCIIBHOCTU II0
MOJTYYCHUIO HOBOTO 3HAHHUS

MPO06

CnocoOHOCTb dopmu-
pOBaHHME HAYYHOTO THUIA
MBIIIJICHUA

MP11

CrocoOHOCTb BbIOMpATh
TEMATUKY H METO/bI
COBMECTHBIX JICUCTBHI C
Y4ETOM OOIIKUX HHTEPECOB U
BO3MOKHOCTEH KaX10T'0
yjIeHa KOJJIEKTHBA,
MPUHUMATh ()71
COBMECTHOH JI€SITCIIBHOCTH,
OpraHNU30BBIBAThH 51
KOOPJIUHUPOBATh JACHCTBUS
110 eé ITOCTH)KEHUIO:
COCTaBIISTH IJIaH JESHCTBHUH,
pacnpenensiatb  poiaud  C
Y4ETOM MHEHUU
YIaCTHHKOB, o0CyX/1aTh

Borpocsl
3a1aHKs

u
JIA

coOece0BaHus
(. 5.1, BompOCHI
1-5), Tema 1.2

€3yJIbTaThl COBMECTHOM

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

Bompocsl HA|
cobecenoBanne 23-

24( 6.3)




a00TEI

[1P603

CriocoOHOCTh
c(hOpMUPOBAHHOCTH
YMEHUH BBISIBJISITD
XapaKTepHbIC TMPU3HAKH U
B3aUMOCBSI3b  W3YYCHHBIX
[MOHSTHUH,

Pasznen 2. Xumunueckue peakuu

Tema 2.1. TunsJIP02
XUMHUUYECKUX
peakuui

CriocOOHOCTh M TOTOBHOCTD
K MIPOJIOKEHUIO
00pa3oBaHMs M TOBBIICHUS
KBaJTH(PUKAITNN B
n30paHHOM
MpoQeCCHOHAILHON

eI TeIbHOCTH u
00BCKTHBHOE OCO3HaHHE
posu XHUMHUYECKHX|
KOMIICTCHIIUM B 3TOM

JIPO3

CriocoOHOCTb MCII0JIb30BATh
TOCTHOKEHUSI COBPEMEHHOM]
XUMUYECKOH  HAaykKu  H
XUMHYECKHX  TEXHOJIOTUH
s HOBBIIIICHUS]
COOCTBEHHOTO
NHTEIJIEKTYaJIbHOTO
pa3BUTHS B  BbIOpaHHOMU
npodeccuoHaNbHOM
eSITEIIbHOCTH

JIP04

CrocoOHOCTh U TOTOBHOCTD
K 00pa3oBaHUIO "
caM000Opa30BaHUIO HA
MPOTSKEHUH BCEU JKU3HU

MP04

CrocoOHOCTh BJIAZIETH
BHUIaMU JOCATCIIBHOCTU II0
MOJTYYCHUIO HOBOTO 3HAHMUS,
ero HMHTEPIpPETALUH,
MpeoOpa30BaHUIO u
HpI/IMeHeHI/II-O B paSJ’II/I‘-IHI)IX
y4eOHBIX CUTYAIHMsIX, B TOM
quCIIe npu CO3JIaHUH
y4eOHBIX ¥  COIUAJIbHBIX|
[IPOCKTOB

MPO5

CrnocoOHOCTh U yYMEHHE
MEpPEHOCUTh  3HAHUS B
M03HABATEIBHYIO u
[IPAKTUYECKYIO oOmactu
KI3HEICATEIILHOCTH;
WHTEIPUPOBATh 3HAHUS U3
Pa3HBIX IPEAMETHBIX
oOacreit

MP12

COoCOOHOCTh  OLIEHUBATH

Borpocs! u
3aJaHHS Ul
cobeceI0BaHUS
(m. 5.1, Bompoch]
1-6), Tema 2.2

Bonpocer Tecra 28-
36 (1. 6.2)

Bomnpoc Ha
cobecenoBanue 27(|
6.3)




Ka4e€CTBO CBOCTO BKJIaga H

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

KPUTEPUSM, OCYLIECTBIATH
[IO3UTUBHOE

CTPAaTErM4eCKOe IOBEIECHUE
B PasiIUYHBIX CUTYyalMsX,
[IPOSIBJIAITE  TBOPYECTBO U

BOOOpakeHUeE, OBITh
MHHUIUATHBHBIM

[IP605 CrnocoGHOCTH M yMEHHE
yCTaHABJIMBATh
PUHAIIC)KHOCTD
N3y4ECHHBIX
HEOPraHNYECKUX u
OpPTaHMYECKHUX BEIIECTB K
OTpene€HHBIM KJlaccaM H
rpymnmnam COC/IMHEHUI
XapaKTepU30BaTh UX COCTAB
U BaXHEHIIME CBOWCTBA;
OTIpeIeNsTh BUJIBI
XUMHYECKHX cBsi3eit
(xoBaJIeHTHaH, WOHHas,
MeTayuInyecKas,
BOJIOpO/IHAs)), THIIBI
KPUCTANIMYECKUX PEIIETOK|
BEIIICCTB;
KJIaccu(pUIMpPOBaTh
XUMHYECKHE PEaKIINU

[1P606 CriocoOHOCTb W BIIAJICHHE
OCHOBHBIMHU METOJIaMH
HAYYHOTO MO3HAHUS
BEIIECTB M XHMHUYECKHUX|
SIBIICHUI (mabmroieHue,
M3MEpEHUe, DSKCIEPUMEHT,
MOJICITUPOBAHNE)

[1P607 CrocoOHOCTb M yMEHHeE

[IPOBOAUTHL  PAc4€ThBl IO
XUMUYECKUM (opMynam H
YPaBHEHUSAM  XUMHUYECKUX
peaKLtii ¢ UCIIOIB30BAHUEM

(U3UIECKUX BEJIMYMH,
XapaKTEPHU3YIOIINX

BEIIIECTBA c
KOJINYECTBEHHOW CTOPOHBI:
MAacchl, 00BéMa
(HOpMasbHbIE YCIIOBHS)
rasos, KOJINYECTBA

BCILICCTBA, HCIIOJIb30BaTh

CHUCTCMHBIC XUMHWNYCCKUC




3HaHUSA  JUIsI  TIPUHSATHUS
pelieHnii B KOHKPETHBIX
PKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U
X IPUMEHEHHEM

[1P610

CrnocoOHOCTH U yYMEHHUE
c00JII0/1aTh MpaBUiIa
HKOJIOTMYECKU
11eJ1eco00pa3zHOro
MoBelieHUs B  ObITY U
TPYAOBOM [JEATEIIBHOCTH B
[EJISIX COXPAHEHHUS] CBOETO
30POBbSI U OKpPYXKarolen
Cpenbl;

[1P611

CriocoOHOCTb UM yMEHHeE
[PUMEHATh  3HaHUA 00
OCHOBHBIX TOCTYITHBIX|
METO/aX TTO3HAHUS BEIIECTB
Y XUMHYECKUX SBJICHUH JUIs
00yJaronmxcs c
OrpaHMYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI

Tema 2.2.
DIIEKTPOIIH-
THYECKas

T CCOLINAINS
MOHHBII 00MEH

u

JIP0O3

CIIOCOOHOCTH UCTIOJIb-
30BaTh JOCTHKEHHUS]
COBPEMEHHOM XUMHUYECKOMN
HAyKH M XUMHYECKHX
TEXHOJIOTHH IJIs1
MOBBIIICHHUS] COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B  BbIOpaHHOMU
npodeccuoHaNbHOM

e TeTbHOCTH

JIP04

CIIOCOOHOCTh M TOTOBHOCThH
K 00pa3oBaHUIO "
caM000Opa30BaHUIO HA)
MPOTSKEHUH BCEH JKU3HU

JIPO8

CrnocoOHOCTh ~ OCO3HAHUS
LIEHHOCTHU Hay4HOU
NeSITEIbHOCTH, TOTOB-HOCTh
OCYIIECTBIIATE MPOEKTHYIO
1% HCCIIEN0-BATEIBCKYIO
NIESATENb-HOCTh

WHIAVBUAYAJIBHO U B TPYIIE

MPO02

CrocoOHOCTh BJIAJETh
HaBBIKAMHU y4aeOHO-
KCCIICIOBATEIIHLCKOM U
MPOEKTHOM  JEATEIbHOCTH,
HaBLIKAMHU paspenieHus
mpo0Jem;

MP09

CrocoOHOCTh BIIQ/ICTh
Pa3IMYHBIMH CIIOCOOaAMU

Borpocsl
3aJaHUs

nu
JUIA

cobeceJoBaHuUs
(. 5.1, Bompoch]
1-4), Tema 2.2
Pedepar 2 (m.

5.2)

Bonpocer Tecra 37-
47 (m. 6.2) Bompoc
Ha coOecenoBaHUe
26, 31, 32(1 6.3)




OOILIEHNST ¥ B3anMOJIEH-
CTBHSI, apryMEHTHPOBaH-HO
BECTH  JUAJOr, YMETh
cMAr4aTh KOH(JIMKTHBIE
CUTYaIlWH;

MP11

CrnocoOHOCTh BBIOMPATH
TEMaTUKY u METO/IbI
COBMECTHBIX JEUCTBUU C
Y4€TOM OOIKX UHTEPECOB U
BO3MOKHOCTEH KaXJI0rO
YIeHA KOJUICKTHBA,
[IPUHUMATh e
COBMCCTHOM ACATEIBHOCTH,
OpraHu30BBIBaTh u
KOOPAWHUPOBATH JICHCTBUS
1o eé JOCTHKEHUIO:
COCTaBJIATH IUIAH JCHCTBHIA,
pacupenensiatb  poiaud ¢
Y4ETOM MHEHUU
Y4aCTHUKOB, o0CyXKIaTh
pE3yIbTATHI COBMECTHOM
paboTHI

[1P608

CrocoOHOCT H  yMEHHE
[IAHUPOBATh U BBHITIOTHSITH
XI/IMI/ILICCKI/II\/'I SKCHepI/IMeHT,
MPOBOAUTH peaxiuu
HOHHOTO oOMeHa,
OTpeeNiaTh CPely BOJTHBIX
pacTBOPOB, KayeCTBEHHBIC
peakiuu  Ha  cynbdar-,
KapOoOHaT- W XJIOpHJ-
AHHOHBI, Ha KaTHOH
AMMOHUS, pemaTL
HKCIIEPUMEHTAaIbHbIC
3agayu 1o TteMaM «Me-
Ta/uTbl» U « Hemeran-ne») B
COOTBCTCTBUU C HpaBI/IJ'IaMI/I
TEeXHHKH 0€30IaCHOCTH

[1P609

CrocoOHOCTb M yMEHHeE
AQHATU3UPOBATH XUMH-
YECKYIO uHpOpMaIHIO,
MOTydaeMyl0 U3 Ppa3HbIX
MCTOYHHUKOB (cpencts
MacCOBOM uH(popMaluu,
ceTh VIHTEpHET U apyrue)

KoHTposibHast paboTa)
Nol.

Bamanuss KPP  Nel
(11.6.1)

Pas3nen 3.CtpoeHne u CBONWCTBa HEOPIaHUYECKUX BEILIECTB

Tema3.1.
Krnaccudukanus,

JIP02

CoocoOHOCTP HW = TOTOB-
HOCTB K IPOJIOJIKCHHIO

Bomnpocsl
B3aJaHus OJIs1

nu

Bomnpoce! Tecta 48-
62 (1. 6.2)




HOMEHKJIaTypa
CTpOEHUE
HEOPraHUYECKUX
BEIIIECTB

u

00pa3oBaHUsi ¥ TIOBBIIIIE-
HUS KBTU(DUKAITAH B
n30paHHOM npodeccuo-
HAJIbHOW JI€SITENIbHOCTH

cobece10BaHusA

(n. 5.1, BompoCHI

1-5), Tema 3.

Pedepar

JIPO8

CroCOOHOCTh U OCO3HA-HHE]
[IECHHOCTH Hay4YHOH
eI TEIbHOCTH,TOTOBHOCTD
OCYIIECTBIISATh MPOEKT-HYIO
I51 HCCIIeIOBATEIb-CKYIO
eI TeIbHOCTD
WHWNBUIYAJIBHO U B TPYIIIIC.

MP08

CriocoOHOCTB BJIAJICTh
HABbIKAMU MOJIy4eHHUS
nH(popMaLuu u3
MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEITEHO
OCYIIECTBIISATH MIOWCK,
QHAJIN3, CUCTEMATH3AIHIO H
WHTEPIPETAIINIO
nH(QOpPMAlU  PA3THYHBIX
BHJIOB u dbopm
NpeCTaBICHUS

MP09

CrocoOHOCTD BIAJIETh
pa3IMYHBIME  criocobaMu
OOILIEHUST ©  B3anMOJIET-
CTBUSI, apryMEHTUPOBAH-HO
BECTHU JIHAJIOT, yMETh
CMSTYaTh KOH(DITUKTHBIE
CUTyallud, pPa3BEPHYTO U
JIOTMYHO H3jJaraTb CBOIO
TOYKY 3pEHUsI C HCIOJb-
30BaHHUEM SI3BIKOBBIX
CpE/ICTB

MP12

CrmocoOHOCTL  OIIEHMBAThH
KaueCcTBO CBOEro BKJIaJa W
Ka)KI0T0 YYaCTHUKA
KOMaH bl B o0ImHi
pe3ysbTaT o
pa3paboTaHHBIM
KPUTEPUSIM, OCYIIECTBIATH
[MO3UTHUBHOE
CTpaTernuecKkoe TMOBECHUE
B pa3IMYHBIX CHUTYallUsX,
MPOSIBIIATE TBOPYECTBO U
BOOOpaKeHUE, OBITH
WHHUIMATHBHBIM

[1P602

CroocoOHOCTh M BJIAJECHUE
CHICTEMOU XUMHUYECKHX]|
3HAHW, KOTOpass BKIIIO-

(n.5.2)

JacT. OCHOBOIIOJIAraromue

1
5

Bomnpoc HAQ|
cobecenoBanue 33(
m6.3)




MOHATUSA(XUMUYECKUN

DIIEMEHT, aTom,
DIICKTPOHHAS 000J1049Ka]
aToMma, s-, p-, -d-
HIIEKTPOHHbBIE opOuTanu

aTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTb,  AJIEKTPOOT-
pULIATEIBHOCTh,  CTEIEHb
OKUCIICHUS,  XUMHYECKas
CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJIAPHBIA 00BEM,
KpUCTAJUIMYECKass  PeeT-
Ka, THUIBI  XHMHYECKHUX
peakiuil (OKUCIUTENBHO -
BOCCTAHOBUTEJIbHbBIE, HK30-
U DHAOTEPMHUYECKHE
peakiMy HOHHOTO OOMe-
Ha), pacTBOp, DJIEKTPOIIU-
THI, HE3JICKTPOJIUTHI,
HIIEKTOPOIUTHYECKAs

uccoLuanus, OKUCIIU-
TEJb, BOCCTaHOBUTENb,
CKOPOCTb XAMHUYECKON
peakiuu, XUMHUYECKOE
paBHOBECHE, TEOpUU U
3aKOHBI. Teopus
PIEKTPOJIUTAYECKOMN

nucconuanuy, — Mepuoau-
YecKUi 3aKOH J.N.
Menenees, 3aKOH
COXpaHEHMsI MaCCHI.

[1P603

CrocoOHOCTb M yMEHHeE
BBISIBIISITD XapaKTepHbIe
[IPU3HAKA M B3alMOCBA3b
3y4ECHHBIX MTOHSATHUH,
[IPUMEHATh  COOTBETCTBY-
FOLII1E MOHSTUS pH
ONMCAHUU  CTPOCHHUS U
CBOMCTB HEOPraHUYECKUX U
OpraHMYECKHUX BEIIECTB U
VX TPEBPALLECHUN;

[1P604

CrnocoOHOCTH U yYMEHHUE
MCIOJIb30BaTh  HAaUMEHO-
BaHUS XUMHYECKHX
COCIMHEHUN 1o
Homenkinarype IUPAC.

[1P609

CriocoOHOCTb H  yMEHHE
QHAJTM3HPOBAThH XHMHU-
YECKYIO UHPOPMALIHIO,
MOJTy4aeMyl0 U3 pasHbIX
MCTOYHUKOB (cpenctB

MaccoBOM MH(MOpMaIUH,




ceTh MIHTEpHET U apyrue)

Tema 3.2. Pusuko-
XHUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEILIECTB

JIP02

CrocoOHOCTh K MPOJIOII-
PKCHHIO  O00pa3oBaHUsl U
MOBBIIICHUS KBAIU(DUKAIITH
B n30paHHON po-
(deccruoHanbHOU  JIeATENb-
HOCTHU

JIP0O3

CrnocoOHOCTb K  HCIOJIb-
30BaHUIO JIOCTUKEHH I
COBPEMEHHON XMMHUYEC-KOM|

HayKU

JIP04

CrocoOHOCTb ¥ T'OTOB-
HOCTh K OOpa30BaHUIO H
caM000pa30BaHUIO Ha
[IPOTSDKEHUM BCEH )KU3HU

JIPOS

CriocoOHOCTb U OCO3HA-HUE
LIECHHOCTHU Hay4HOU
NI TEIIBHOCTH, TOTOB-HOCTh
OCYILECTBISATh ITPOEKTHYIO
1% HCCIIEI0BA-TEIbCKYIO
J1eATEIILHOCTh

MPO3

CII0COOHOCTH M T'OTOB-
HOCTh K  CaMOCTOSATEJIb-
HOMy HOI/ICKy METOJ0B
peLieHHs MPAKTUYECKHX
3a1ad, MIPUMEHCHHIO
Pa3InIHBIX METO/IOB
IIO3HAHUA

MPO06

CrnocoOHOCTh BIIAJICTh
HAay4YHBIM THUIIOM MBIIILIE-
HUs, BJIQJETh  HAy4YHOU
TEPMUHOJIOTHEHN,  KIIO4Ye-
BHIMU MOHATUSAMHU u
METOIaMH

MPO7

CrnocoOHOCTh K TIPOJIOJI-
PKEHUI0O  O00pa3oBaHHUs U
MOBBINICHUS  KBaJTH(HUKa-
muu B U30paHHOW TIpO-
(dheccHoHaNBHON  JIeSITelb-
HOCTU

[1P603

CnocoOHOCTH  opMupO-
BaTh yYMEHHS  BBISBIATH
XapaKTepHbIC TPHU3HAKU U
B3aMMOCBSI3b  H3YYEHHBIX|
[MOHSTUH,

[1P604

CnocoOHOCTh M yMEHHUE
HCII0JIb30BATh HanuMEHO-
BaHUS XHMHUYECKHX COeE-
NMUHEHUM 10 HOMEHKIA-
type [UPAC

[1P606

CroCcOOHOCTB K BJIAJICHUIO

Borpocsl u
3aJaHHS IOE|
cobeceI0BaHuUs

(m. 5.1, BompoOCHI
1-4), Tema 3.2
Pedepar 4 (m.

5.2)

Borpocs! TECTa
63-76 (1. 6.2)
Borpocs! Ha
co0eceoBaHue
35-41(6.3)




OCHOBHBIMHU METOAaMHU
HAYYHOTO MO3HAHUS
BCIICCTB M  XUMHUYECKUX
SIBIICHU I (Habnronenue,
U3MEPEHUE, OSKCIICPHMEHT,
MOJICJIUPOBAHUE)

[1P609

CriocoOHOCTb
AHATU3UPOBATh
XUMHYCCKYI0 HHPOPMAITHIO

Tema 3.3.
Wneatudukamms
HEOPraHMYECKUX
BEILIECTB

JIPO3

CrocoOHOCTD UCIOJIb-
30BaTh JOCTHKEHUS]]
COBPEMEHHON XMMHUYEC-KOM|
HAyKH M XUMHYECKHX
TEXHOJIOTHI Ui TIOBBIIIIE-
HUSI CBOECTO YPOBHS

JIPO7

CrnocoOHOCTh M COBEp-
[ICHCTBOBAHUE S3LIKOBOM U
YUTATEIBCKOM  KYJIbTY-PbI
KaK  CpeJCTBa  B3aMMO-
ENCTBUS MEXAY JIOJbMU U
MMO3HAHUS MUPA

MPO1

CriocoOHOCTb UM yMEHHeE
CaMOCTOSITENILHO  (hopmy-
MpOBaTh M AKTyallu3H-
poBaTh mpobieMy, pac-
CMaTpuBaTb €€  BCECTO-
pOHHE,

MPO3

CrmocoOHOCTL M TOTOB-
HOCTb K  CaMOCTOSTENb-
HOMy HOI/ICKy METOJ0B
peleHus MPAKTUYECKHX
3aja4,

[1P605

CrocoOHOCTb M yMEHHeE
yCTaHaBIIMBATh
MPUHAJIEKHOCTh
M3y4eHHBIX
HEOPraHUYECKUX "
OpraHMYeCKUX BEHIECTB K
ONpeeIEHHBIM KJlaccaM |
rpyImmnam COCMHEHMI
XapaKTEPU30BaTh UX COCTaB
1 Ba)KHEHIIINE CBOIICTBA,

[1P608

CrnocoOHOCTh U yYMEHHE
[JIAHUPOBAaTh U BBINOJIHATH
XUMUYECKHH 3KCIEPUMEHT
(mpeBpareHus
OpraHMYECKHUX BEUIECTB IpHU
HarpeBaHUM, IIOJy- YEHUE
DTWJIEHA W HW3YYECHHE €ro
CBOICTB, KQ4E€CTBEHHLIC
peaKLuy Ha aabACTUIBI,

Borpocsl

3aaHus TS

cobeceI0BaHug

(. 5.1, BompOCHI

1-4), Tema 3.3

nu

Bormpocs! Tecra 77-
101 (1. 6.2)




Kpaxma, YKCYCHYIO
KUCIIOTY; JICHATypaIusy
OeNKOB TMpH HarpeBaHWH,
[[BETHBIC PEAKITNH OCIIKOB;

[1P609

CrocoOHOCT M yYMEHHE
QHAJIN3UPOBATh XUMH-
YECKYIO uH(pOpPMALIHIO,
[OJy4aeMyl0 U3  Pa3HbIX
MCTOYHNKOB (cpencts
MaccoBO  HMH(opmManuy,
ceTh VIHTEpHET U npyrue)

KonTponbHas padboTal
No2.

Bamanuss KPP  Ne2

(1.6.1)

Pasnen 4. CtpoeHue u cBOMCTBA O

PraHn4CCKUX BCIICCTB

Tema4. 1.
Krnaccudukanus,
CTpOCHHUE u
HOMCHKJIATypa
OpraHUYeCKUX
BCIIICCTB

JIPO1

CrocoOHOCTh K XUMHUYECKH
rpaMOTHOMY TIOBEJICHUIO B
MpoQeCCHOHAIBHON
NesITeIb-HOCTU U B OBITY)|
[1pu oOpaiiie-H1U c
XHUMUYECKUMU Bellle-
CTBaMU

JIP0O3

CrocoOHOCTH
MCII0JIb30BaTh JIOCTHIKEHUS
COBPEMEHHOM XHMHYECKOU
HAayKd I TOBBIIICHUS
CBOETO YPOBHS

MPO06

CriocoOHOCTb
Hay4YHBIM TUTIOM
MBIILIICHMS, BJIAJIETh
Hay4YHOW TEPMHUHOJIOTHEM,

BJIaACTH

MP11

CriocoOHOCTb BBIOMPATh
TEMATUKY u METObI
COBMECTHBIX JEHCTBUM C
Y4ETOM OOIINX UHTEPECOB U
BO3MOKHOCTEH KaXJ10r'0
yjIecHa KOJJICKTHUBA,
MPUHUMATH e
COBMECTHOM JIE€ATEILHOCTH,
OpTraHU30BbIBATh 51
KOOPJAMHUPOBATH JIEUCTBUS
110 eé JNOCTIKEHUIO:
COCTaBIISATH IJIaH JEHCTBUH,
pacnpenensiatb  poiaud  C
Y4ETOM MHEHUU
Y4aCTHUKOB, o0CyXIaTh
pE3yIbTaThI COBMECTHOM
paboTHI

MP14

CrocOOHOCTL  ITOCTOSIHHO
[IOBEIIIATE CBOH
00Opa3oBaTeNbHbII u

Borpocsl u
3aJaHMs el
cobeceJ0BaHuUs
(. 5.1, BompoCHI
1-7), Tema 4.1

KYJIbTYPHBIN YPOBEHb;

TECTQ|
6.2)

Borpocs!
102-111  (m.
Keiic 3 (11.6.4)

Borpocsl
coOecenoBaHue
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cobecenoBanue 34(|
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[1P602

CriocoOHOCTb U BIIaJICHHUE
CHUCTEMOM XUMHUYECKUX
3HAHUM, KOTOpasi BKIIIOYAET
OCHOBOIIOJIAr Ak LI[E
[TOHATUSA: YIIEPOIHBII
ckener, (QyHKIMOHATbHAsS
rpymnma, paaukan,
M30MEPUSL, TOMOJIOTMYECKH
psin, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOJ,
a30T- cojepxKaume
COCTMHHUS, U JIP.

[1P603

CriocoOHOCTh BBISIBIIATH
XapaKTEpHbIE TPU3HAKU U
B3aUMOCBSI3b  W3YYEHHBIX
[MOHSTHUH,

[1P604

CriocoOHOCTh |
MCII0JIb30BaTh
HoMmeHksatypy IUPAC

yMeHue

[1P612

CriocoOHOCTB MCTIOJIb30BATh
penbedHo TOUCYHYIO
cucteMy o0Oo3HaueHuit JI.
bpaitis ItIe: 3aII1CHU
XUMUYECKUX (GopMyn s
CJIENBIX M CIa0OBHIAIINX|

00yJaronmxcs

Tema 4.2. CsoiictBaJ/IP02 CrocoOHOCTD K

OpTaHIMYECKHUX MPOJOHKEHUIO

COEIVHEHUN 00pa30BaHUs U IOBBIIICHHS
KBTI (DUKAITIH B
n30paHHOM
npodeccuoHaNbHOM
IeITENNbHOCTH

MPO02 CrocoOHOCTE BJIQJIETH ]ff;_ IBC;I (n Te6c;e)1
HaBLIKAMH eOHO- - ) '
KCCIIEBATEIbCKOM & uBonpocsl I/IKeHC 4 (. 6.4)
MPOSKTHON JIeATEeIHLHOCTH,3aJaHUs I[JBIBOHPOCH Hal
HaBLIKAMHU paspelieHusicooeceJ0BaHus cobecenopanme  40-
mpoOemM (m. 5.1, BOmpoOCHI 43(6.3)
MP12 CriocobHocts  onenusarb|L1-8), Tema 4.2 BOI‘II.)OCBI Ha

Ka4ecTBO CBOEro BKJaga W cobecenoBanne  3-
Ka)KI0T0 Y4aCTHUKA 19( 6.3)
KOMAaHIbI B o0
pe3ynbTaT o
pa3pabOTaHHBIM

KPUTEPUSIM, OCYLIECTBIATH
[TO3UTUBHOE
CTPATETUYECKOE ITOBEIECHUE
B Pa3IUYHBIX CUTYALMIX,




MPOSIBIIATh TBOPYECTBO U
BOOOpakeHUeE, OBITH
WHUIMATHBHBIM

[1P606

CriocoOHOCTH BJIAJIETh
OCHOBHBIMH METOIaMH
HAY4YHOTO [MO3HAHUS]
BEIIECTB K XMMHUYECKHX|
SIBIICHUI (mabmroieHue,
W3MEpEHUE, JKCIEPUMEHT,
MOJICIIUPOBAHUE);

[1P609

CriocoOHOCTb
copMupoBath yMeHHE
AQHATU3UPOBATH
XMUMHUUYECKYIO HH(POPMAIHIO,
MOJy4yaeMyl0 M3 pa3HbIX|
MCTOYHHKOB(CPEICTB
MaccoBOW  HMH(OpMaIuy,
cets VIHTEpHET U apyrue);

[1P611

CrocoOHOCTh ~ TTPUMEHSTH
3HaHUST 00  OCHOBHBIX
JTIOCTYITHBIX METOOax
[O3HAHUS ~ BELIECTB U
XUMHAYECKUX SBJICHUU JJIsA
00y4JaroInXCs C
OTrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 370POBBS;

Tema 4.3.

W nentuduxarms
OpTaHIYECKHUX
BEIIIECTB,
3HAYECHUE
MPUMEHEHUE
OBLITOBOM

HX]
u
B|
u

IMPONU3BOJACTBCH- HOM

JACATCIIBHOCTH
JCJIOBCKA

JIP0O3

CriocoOOHOCTh MCIIOJIb30BaTh
JTOCTUKEHHUS COBPEMEHHOM
XUMHUECKON  HaykKu U
XUMHYECKHX  TEXHOJIOT'HH
s MTOBBIIIICHHUS]]
COOCTBEHHOTO
WHTEJIEKTYaIbHOTO
pa3BuTHs B  BBIOpaHHOH
npodeccHoHANBLHOM

MPO03

CnocoOHOCTh K  CaMOCTO-
STETLHOMY ITOMCKY METO/IOB
peIeHus MTPAKTUICCKHX
3a-7ad, MIPUMEHEHUIO
Pa3TUIHBIX croco0oB
pacro3HaBaHUs
OpraHMYeCKHUX BEIIECTB HA
puMepe QJTBJICTHJIOB,
CITUPTOB, yIJIEBOJIOB,
YKCYCHOM KHCJIOTHI, OeNKa 1
T.11.) C MCIOJIb30BaHUEM HX
(U3UKO-XUMHYECKUX
CBOMCTB M  XapaKTEpPHBIX
KaueCTBEHHBIX PEaKIU.

MPO5

CnocoOHOCTh YMETh Tepe-

Borpocsl u
3aJaHHS TSt
cobeceJoBaHuUs
(. 5.1, Bompoch]
1-5), Tema 4.3

Keiic 5 (m.
Borpocs!

cobeceoBaHNe
7,9,11-13,17

6.4)
Ha




HOCHTB 3HAHUS B
[103HABATEIbHYIO I/I
[PAKTUYECKYIO obmactu
PKU3HEICSITeIbHOCTH;
WHTEIPUPOBATh 3HAHUS U3
pa3HBIX HpeIMETHBIX
oOJ1acTei;

MPO7

CI10COOHOCTH K
[POJIOTHKCHUIO
00pa3oBaHMs M TMOBBIICHUS
KBTI (DUKAITIH B
n30paHHOI
MpoQeCCHOHAIBHON
eITeIbHOCTH u
OO0BEKTHBHOEC  OCO3HAHHE
POJIM XMUMHUYECKUX KOMIIE-
TCHIIUHA B DTOM;;

[1P601

CI10COOHOCTE
chopMUpOBaThH
[PEICTABJICHHUS: 0
XUMHUYECKOH
COCTaBJISIOIIEN
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPa, POJTU XUMUU
B MO3HaHUU SIBIICHUN
MPUPOBI, B POPMUPOBAHUH
MBIIIUICHASIT W KYJIBTYPBI
JIMYHOCTH, eé
(YHKIIMOHATBLHON TpamoT-
HOCTH, HEOOXOIMMOH A
perieHus MPAKTUYECKUX
3aJad M DKOJOTHYCCKHU
00O0CHOBAHHOI'O OTHOIIICHHS
K CBOEMY 3/I0POBBIO U
[IPUPOJHON cpene

[1P609

CriocoOHOCTb
chopMupoBaTh yMEHUS
AHATU3UPOBATH
XUMHUYECKYI0 HH(POpMAIIHIO,
MOJIydaeMyl0 U3  Pa3HBIX
MCTOYHUKOB(CPEICTB
MacCcOBOM uH(pOopMaIuy,
cets IHTEpHET M IpyrHe);

[1P611

CriocoOHOCTb M yMEHHeE
MPUMEHATh  3HaHUS 00
OCHOBHBIX AOCTYIIHBIX]
METO/IaX TIO3HaHUS BEIIECTB
1 XUMHYECKHUX SIBJIICHUU JJIA
00yJaronmxcs C
OTpaHUYCHHBIMU

BO3MOXHOCTAMU 3J0POBbA




[1P612

CrocoOHOCTh HCIT0JIb30BATh
penbedHO TOYCUHYIO
cucreMy o6o3nauenuii JI.
bpaitis IS 3anucu
XUMHYECKUX (POpMYyT st
CICIBIX U CIAa0OBUISAIINX
00yJaronmxcs

KonrposabHas pabora
No 3.

Samgaaus KP Ne3 (m.
6.1)

Paznen. 5. Kunernueckue v TepMOJMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX PEAKLIUN

Tema 5.1. Cxopoctb
XHUMUYECKHX
peaKInu.
XHUMHUIECKOE
paBHOBECHE

JIP02

CI10COOHOCTE K
TPOJIOTHKCHHIO
00pa3oBaHUs ¥ IIOBBIIIIE-
HUS KBaTM(UKAIITH B
n30paH-HOM
MpoQeCCHOHAIBHON
eSTeIbHOCTH u
00BHEKTUBHOE OCO3HAHHUEC
ponn XUMHAYECKUX|
KOMIICTCHITUM B 9TOM,

JIPO3

CITOCOOHOCTh

MCIIOJIH30BaTh JIOCTHIKEHUS
COBPEMEHHOM XUMHUYECKOMN
HAayKH M XUMHYECKHX
TEXHOJIOTHH IJIs1
MOBBIIICHHUS] CBOETO YPOBHS
B IpOo(ecCHOHATBHOMN

e TeTbHOCTH

JIPO8

CriocoOHOCTB
LIEHHOCTH Hay4HOU
NEeATEIIbHOCTH, TOTOBHOCTH
OCYILECTBIATE I[POCKTHYIO
151 HCCIIE0BATENIBCKYIO
N1EATEIIbHOCTD

WHIVBUAYAJIBHO U B TPYIIE

OCO3HaHUJ|

MPO1

CriocoOHOCTh U
CaMOCTOATEIIBHO
dbopMynupoBaTh u
AKTYaJIM3UPOBATH

npobiieMy, paccMaTpuBaTh
eé BCECTOPOHHE,
OIIPEAENATh e
eI TENbHOCTH, 3a71aBaTh
mapaMeTpbl U KPUTEPUH HUX

YMEHHE

TTOCTHO)KEHUS, BHOCHUTh
KOPPEKTHUBBI B
NesITeIbHOCTb,  OLICHUBATh

COOTBETCTBUE PE3YJIBTATOB

Borpocsl
3a1aHUs

u
JIA

cobecenoBaHUs
(m. 5.1, BompOCHI
1-11), Tema 5.1

LCJIAM, OIICHUBATh PUCKU

Borpocsl TECTa
125-134 (. 6.2)

Keiic 4 (m. 6.4)
Bompocsl Ha
cobecenoBanne? 8-

30(11 6.3.)




HOCJIGIICTBI/Iﬁ ACATCIIbHOCTH

MPO02 CIIOCOOHOCTD BJIAJICTh
HABBIKAMU yaeOHo-
HCCIIEA0BATENLCKOM n
[MPOEKTHOM  JEATEJIbHOCTH,
HaBLIKAMH paspenieHus
po0Jem;

MPO3 CI10COOHOCTH U TOTOBHOCTD
K CaMOCTOSITEIILHOMY|
MMOMCKY METOJIOB pEIICHUS
MTPAKTUIECCKIX 3ajad4,
MPUMEHEHUIO  Pa3JIMYHBIX
METO/IOB [T03HAHUS

MPO06 CrocoOHOCTb BJIQJICTh
HAyYHBIM THIIOM
MBILJIEHNS, BJIAJETh
Hay4HOH TEPMHMHOJIOTHEH,
KJIIOUEBBLIMH TMOHSATHIMH U
METOJaMH

MPO7 CrnocoOHOCTh  BBIIBUraTh
HOBBIC HJICH, NIpeIaraTh
OPUTMHAJIBHBIC TOJXOMIBI U
pereHus

MP11 Croco6HOCTE  BHIOMpATH
TEMaTUKY 31 METO/IbI
COBMECTHBIX JICUCTBHI C
Y4ETOM OOIIKUX HHTEPECOB U
BO3MOKHOCTEH Ka)kJI0TO
YyJIcHa KOJUIEKTHUBA,
MPUHUMATH Leau
COBMECTHOI JEATEIIbHOCTH,
OpTaHU30BBIBATH u
KOOPJIMHHUPOBATh JEHCTBUS
110 eé JOCTHI)KEHUIO:
COCTaBIISTH IJIaH JESHCTBUH,
pactpeneniaTh  poilu ¢
Y4ETOM MHEHUU
Y4aCTHUKOB, o0CyXIaTh
pe3yIbTaThI COBMECTHOM
paboTHI

MP12 CIIOCOOHOCTh  OLICHHBATb

Ka4C€CTBO CBOCTO BKJIada H

Ka)KI0T0 YYaCTHUKA
KOMaHIbI B o0IIIHi
pe3ysbTaT o
pa3paboTaHHBIM

KPUTEPUSM, OCYILECTBIATH
[MO3UTUBHOE

CTpaTeruueckoe MOBEICHUE
B Pa3IMYHBIX CUTYaIUAX,

I[IPOSBJIATE TBOPUYCCTBO U




BOOOpaxeHUeE, OBITH
MHUIIMAaTUBHBIM

MP15

CrocoOHOCTb H  yMEHHE
1aBaThb ~ OLCHKY  HOBBIM
CUTYyallusiIM, BHOCHUTD
KOPPEKTUBBI B
ACATCIIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB
[eIsIM

[1P608

CrocoOHOCTb H  yMEHHE
[UIAHUPOBATh M BBIOJHSITH
XUMHYCCKHI 3KCIIEPHMEHT]
(mpeBpameHus
OpPraHUYECKUX BELICCTB MPH
HarpeBaHUM, HOJTy4YCHUE
DTHJICHA W UW3YyYEHHE €ro
CBOJICTB, Ka4eCTBEHHBIC
peaKiuy Ha  aJbJCTHIbI,
KpaxMalt, YKCYCHYIO
KHCIIOTY; JICHATYPAIHsI
OCJKOB TMpH HAarpeBaHUH,
[[BETHBIC PCAKITNH OCITKOB;

[1P609

CniocoOHOCTH POPMUPOBATH
YMEHMUS aHAJIN3UPOBATh
XUMUYECKYI0 HH(OpMAIIUIO,
[OJIy4a€Myl0 M3 Pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBO  HMHQOpMaLuHy,
ceTh VIHTEpHET U npyrue);

Pasnen 6. PacTBopsl

Tema 6.1. [Toustue o
pacTBopax

JIPO1

CrocoOHOCTh "
c(hopMUPOBAHHOCTH
qyBCTBA TOPAOCTH u
yBa)KCHI/ISI K PICTOpI/II/I H
TTOCTIKEHUSM
OTEUCCTBCHHOM
XUMHYIECKOMH HAYKHU;
XUMHWYCCKHN FpaMOTHOG
[MOBEICHUC
Mpo¢eCCHOHATBHON

e TEILHOCTH U B OBITY TIpH
0OpalleHny ¢ XUMHYECKUMHU
BCIIICCTBaMU, MaTepI/Ia.HaMI/I
U TIPOIECCaAMM

JIP02

CrocoOHOCTh M TOTOBHOCTD
K MIPOJIOIKCHUTO

06pa30BaHI/I$I 1 IMOBBINICHUA

Borpocsl
3a1aHUs

"
TSt

cobecenoBaHUs
(m. 5.1, BompoOCHI
1-4), Tema 6.1 -

6.2

Bonpoc 26 (1 6.3)




KBTI (DUKAITIH B
n30paHHOI
podecCHOHATBLHOM
eTEeIbHOCTH n
00BHEKTUBHOC OCO3HAHUE
ponu XHUMHYECKUX|
KOMIICTCHITUM B 3TOM

JIP0O3

CIIOCOOHOCTh MCII0JIb30BaTh
IOCTHKEHUSI COBPEMEHHOM]
XUMHUYECKOM  HAayKu U
XUMHUYECKUX  TEXHOJOTUH
M MOBBILICHMS]
COOCTBEHHOTO
NHTEIJIEKTYaJIbHOTO
pa3BuTHs B  BbIOpaHHOU
podeccOHATBLHON

eI TEIbHOCTH

JIPO5

CriocoOHOCTD
chopMUpOBaThH
HKOJIOTMYECKYIO KYIBTYDY,
[MOHUMATh BIIUSIHUE
COLIMATTbHO-9KOHOMHYECKUX
[IPOLIECCOB HA COCTOSTHUE
[PUPOAHON M COLMAIBHOMN
Cpelibl, OCO3HaHUE
r1100aJIbHOTO XapaxkTepa,
HKOJIOTMYECKUX MPOoOIIeM

JIP06

CrocoOHOCTh K HEMPUSITHIO
nelcTBUM, MPUHOCALLINX|
BpEJl OKPYXaKIIEH cpene

MPO3

CIIOCOOHOCTH M T'OTOBHOCTD
K CaMOCTOﬂTeJ’[BHOMy
MOWCKY METOJIOB PEUICHHUSI
HpaKTI/ILIeCKI/IX 3aja4,
MPUMCHCHHUIO  Pa3IMYHBIX|
METO/I0B [T03HAHUS

MP04

CrocoOHOCTE  OBJIAJEHHUEM
BHIAMH I€ITEIBHOCTH IO
MTOJTYYCHUIO HOBOT'O 3HAHMS

MP14

CnocoOHOCTH K (hopMU-
POBaHMIO M IPOSIBIECHUIO
IMPOKOW  JpyIHIMH B
pasHBIX OO0JACTSIX 3HAHUH,
[MOCTOSTHHO TOBBIIIATh CBOI
00pa3oBaTeNbHbII u
KYJbTYPHBII YPOBEHb;

[1P607

CnocoOHOCTh M yMEHHE
[IPOBOJUTH  pPacy€Tsl IO
XUMUYECKUM (opMylaM u
YpPaBHEHUSAM  XHMHYECKUX|
peaKnii C UCTI0JIb30BAHUEM




(U3UIECKUX BEJINYMH,
XapaKTEPHU3YIOIINX
BEleCTBA c
KOJIMYECTBEHHON CTOPOHBI:
MacCOBOU OJIH
PaCTBOPEHHOIO  BEILECTBA,
MAacchl, 00BéMa
(HOpMaJIbHBIE yCIIOBUS)
ra3os, KOJIMYECTBA
BEIIECTBA,

[1P610

CriocoOHOCTb H  yMEHHE
CcO0II01aTh MpaBuIIa
PKOJIOTMYECKHU
11e71€CO00Pa3HOTO
MOBEJCHUS B OBITY W
TPYIOBOM JE€ATEIBbHOCTH B
[IEJIIX COXPAHEHUSI CBOETO
30pOBbSl U OKpYXarouen
Cpelbl; YUYHUTHIBATh
OIIACHOCTH BO3JICHCTBHUS Ha
PKUBBIC OpraHUu3MBbI
OnpeAeCHHbIX  BEIIECTB,
MOHMUMAas CMBICIT TTOKa3aTes
[PEAEIBbHON  JOIYCTHUMOM
KOHIICHTPAIIUU

[1P611

CrocoOHOCTb M yMEHHeE
[PUMEHSTh  3HaHUS 00
OCHOBHBIX TOCTYITHBIX|
METOJIaX TIO3HAHMS BEIECTB
W XUMHYECKUX SBJICHUH IS
00yJaronuxcs c
OrpaHMYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbSI

Tema 6.2.
Hccnenosanme
CBOMCTB PacTBOPOB

JIPO3

CrmocoOHOCTD OBIIAJETh
YMEHHEM HCIIOJIb30BAaTh
JTOCTMKEHHUS COBPEMEHHOM
XUMHUYECKON  HAyKu U
XAMHYECKUX  TEXHOJIOIHi
1A MTOBBIIICHHUS]]
COOCTBEHHOTO
WHTEJIEKTYaTbHOTO
pa3BuTHS B  BBIOpaHHOH
npodeccuoHaNbHOMI
IeATEIbHOCTH;

JIP04

CI10cOOHOCTE

HCIIOJIb30BaTh JOCTHIKCHUS]
COBPEMEHHOM XUMHUYECKOIT
HAYKH M XHUMHYECKUX
TEXHOJIOTUH V1A
[OBLIIIEHUST COOCTBEHHOIO

MHTCJIJICKTYAJIBHOT'O

Borpocsl
3a1aHUs

nu
JJIA

cobeceJoBaHuUs
(. 5.1, Bompoch]
1-4), Tema 6.1 -

6.2
Pedepar 3 (1.
5.2)

Borpocsl
135-139

(.

Keiic 4 (1. 6.4)

TECTQa|
6.2)




pa3sBUTHs B  BBIOpAHHOM
npodeccruoHaTbHON
NesITeIbHOCTH

MPO02

CrocoOHOCTD BIIAJIETh
HABBIKAMU yaeOHo-
MCCIIE10BATENbCKON "
[MPOEKTHOM  JEATEIIbHOCTH,
HaBbIKAMU paspenieHus
npo0Jem;

MPO7

CrnocoOHOCTh  BBIIBUTaTh
HOBbIC WJEH, Npe/Iararb
OpPUTMHAJIbHBIEC MOAXOABI U
pereHust

[1P607

CrocoOHOCT H  yMEHHE
POBOJIUTH  PAacy€Thl IO
XUMHYECKHM (QopMmyliaMm u
YPaBHEHUSIM  XMMHUYECKHUX|
peaKuuid C UCIOJIb30BAHUEM
bu3nueckux BEJIMYMH,
XapaKTePU3YIOIINX
BEIIIECTBA c
KOJIMYECTBEHHON CTOPOHBI:
MAacchl, 00BéMa
(HOpMaJbHBIE yCIIOBUS)
ras3os, KOJINYECTBA
BEIIECTBA;  MCIOJIb30BaTh
CHUCTEMHBbIE  XHUMHYECKHE
3HAHUS  JUIA  TPUHATHS
peleHnii B KOHKPETHBIX|
PKU3HEHHBIX CUTYaIHUsX,
CBSI3aHHBIX C BEIECTBAMH U
VX TPUMEHEHUEM

[TP609

CriocoOHOCTH POPMUPOBATH
YMEHMUSI aHAJIN3UPOBATH
XUMHUYECKYI0 HH(POpMAIIHIO,
[0JIy4aeMyl0 M3 pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBOW  HMH(OpMaIuy,
ceTh VIHTEpHET M npyrue);

[1P610

CrocoOHOCTb M yMEHHeE
coOI01aTh MpaBUJIA|
HKOJIOTHYECKU
11eJ1eCO00pa3HOro
MOBEJCHUSI B OBITY U
TPYIOBOH JIESTEIBHOCTH B
[eNIIX COXPAHEHUSI CBOETO
310pPOBbSl U OKpYXKarolen
Cpebl; YUHUTHIBATH

OITACHOCTH BO3JE€MCTBUA Ha




SKHUBBIC OpraHu3Mbl
OTNpeNeNEHHBIX  BEIECTB,
MOHUMAasi CMBICJI IIOKA3aTelIsl
MpEeIeIbHON  JOMYCTHUMOM
KOHIICHTpALlUU

[1P611

CHoCOOHOCTh W yMEHHE
NpPUMEHATh  3HaHUA 00
OCHOBHBIX JOCTYITHBIX|
METOJIaX TIO3HAHMS BEIIECTB
U XUMUYECKUX SIBJICHUHN JUIS
00yJaronmxcs c
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbSI

Pasnen 7. Xumus B ObITY U IPOU3B

OJICTBEHHOI JICITCIILHOCTH YCI0BEKA

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

JIPO1
CI10COOHOCTE u
c(hOpMUPOBAHHOCTH
qyBCTBa TOpPJOCTH u
VBOXKCHHSI K UCTOPHUH U
TOCTHIKEHHUSAM
OTCUYCCTBCHHOM
XUMHYECKOMH HAYyKHU;
XUMHYECKH IrPaMOTHOE
[MOBEICHUC B
MpoQeCCHOHAIBHON
e TENILHOCTH U B OBITY TpH
00paIleHuu ¢ XUMUYECKUMU
BEI[ECTBAMH, MaTepHuaIaMu
U TIPOIECCAMMU

JIPO2 CocoOHOCTb U TOTOBHOCTb
K MIPOJIOJKCHHTO
00pa3oBaHUs U MOBBIIICHUS
KBaTH(UKAITTT
M30paHHON
MpoQeCCHOHATBHON
eI TeIbHOCTH
00BHEKTUBHOE OCO3HAHHUE
ponu XUMHYECKHX
KOMIIETEHITUHN B YTOM

JIPO4 CriocoGHOCTh ¥ TOTOBHOCTb
151 CIIOCOOHOCTH K|
00pa3oBaHUIO u
caM000Opa30BaHUIO HA)
MPOTSKEHUH BCEH JKU3HU

MP02 CrocoGHOCTS BIIAJIETh
HaBbIKAMU yueOHo-
HCCIIeo-
CCIIEN0BATEIbCKOMN 151

[MPOEKTHOM  JEATEIIbHOCTH,

Bormpocs! u
3aJaHHS IOE|
cobeceI0BaHuUs

(m. 5.1, BompoOCHI

B 1-8), Tema 7.1

Pedepar 6, 7 (m.

5.2)

HABbIKAMU pa3perIeHUs

Borpocsl HAa
cobecenoBanned3-

45( 6.3)




npobiewm;

MP04 CIIOCOOHOCTD BJIAJICTh
BUJA-MH JICATCILHOCTH II0
[OJIYYCHUIO HOBOTO 3HAHMUS,
ero HHTEPIPETAIINY,
peoOpPa30BAHUIO u
[PUMCHCHHUIO B Pa3IHYHbBIX|
YUEeOHBIX CUTYaIUAX, B TOM
YqKUCJIC ~ NPU  CO3JaHHUH
YU4EOHBIX M  COLMAJIbHBIX
[IPOCKTOB;

MPOS5 CrnocoOHOCTh M yMEHHE
[CPEHOCUTh  3HAHUSA B
[103HABATEIIbHYIO u
[IPAKTUYECKYIO obnactu
PKU3HEICATCIbHOCTH,
WHTETPUPOBATh 3HAHUS W3
pa3HbIX MPEIMETHBIX
obnacrei

MPO8 C110c06HOCTE BIIAJIETH
HaBbIKAMHU HOJTYyYCHHUS
nH(popManuu u3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEITEHO
OCYIIECTBIISATh TIOMCK,
AHAIN3, CUCTEMATHU3AIHI0 U
WHTEPIPETAIHIO
WHGOpPMAIIUK  Pa3THYHBIX|
BHJIOB u bopm
MPEICTaBICHHUS

MP09 CrocoOHOCTb BIIA/ICTD
Pa3IUYHBIMH  CIIocoOaMu
0O1IeHUS u
B3alMOJICHCTBHUA

MP12 CriocoOHOCTh  OLIEHUBATh
KaueCTBO CBOCTO BKJIajaa M
KaXKI0TO Y4aCTHHKA]
KOMaHTbI B o0
pe3ysbTaT o
pa3paboTaHHBIM
KPUTEPHSIM, OCYIIECTBIISATh
MMO3UTUBHOC
CTpaTernuecKkoe TMOBECHUE
B pa3IMYHBIX CHUTYallUsX,
[POSIBJIATE TBOPYECTBO M|
BOOOpaKeHUE, OBITH
WHUITUATHBHBIM

MP16 CrocOOHOCTh ~ HOHHMATh

CBOC OMOIIMOHAJIBHOC CO-
CTOSIHHC, BUICTH

HaAIPaBJICHUS pa3BUTHUSA




COOCTBEHHOI
OMOLIMOHATIBHOUH  cdepsl,
OBbITH YBEpEHHBIM B ce0e€;

MP17

CrnocoOHOCTh K DMIIATHH,
BKJIFOYAIOIIEH CIIOCOOHOCTD
[MOHUMATb SMOIMOHAILHOE
COCTOSIHUE IPYIUX

MP18

CIIOCOOHOCTh ~ TPUHUMATh
ceOst, MMOHHUMAas CBOH
HEIOCTATKU M JJOCTOMHCTBA,
MPUHUMATh  MOTHBBI U
ApPryMEHTBI JPYTHX JIIOJCH
[pH aHAM3e PE3yJIbTATOB
JIESITCIIBHOCTH, TPU3HABATH
CBOE IIPaBO U IIPaBO IPYI'UX|
Iro e Ha OIIIMOKH,
pa3BUBaTh CIOCOOHOCThH
[MOHMMATh MHP C IO3UIUU
IPYTOro 4esioBeKa

[1P602

CUMBOJIMYECKHUHT SI3BIK|
XUMUH, (PaKTOJIOTHYCCKUE
CBCICHHS O  CBOMCTBAx,
COCTaBe, IOJy4YeHUd U
0e30macHOM
HCIIOJIb30BaHUH
BaYKHEHIITIX
HEOPraHUYECKUX "
OpPraHMYECKHX BEIIECTB B
ObITYy M  TPAKTUYECKOU
NIeSATCILHOCTH YeJIOBEKa

[TP606

CrocoOHOCTL W BIIaZ€HUE
OCHOBHBIMH METOAaMH
HAYyYHOTO IMO3HAHUS]]
BEIIECTB M XHMHYECKHX
SIBIICHUI (mabmroieHue,
W3MEpEeHHe, JKCIEPUMEHT,
MOJICIIUPOBAHNE)

[1P609

CrnocoOHOCTh U yYMEHHE
QHAIN3UPOBATh
XUMHUYECKYI0 HH(POpMAIIHIO,
[0JIy4a€MyI0 M3 pa3HbIX
MCTOYHUKOB (cpencts
MaccoBOW  HMH(OpMaIuy,
ceTh VIHTEpHET U npyrue)

[1P611

CriocoOHOCTb H  yMEHHE
MPUMEHATh  3HaHUS 00
OCHOBHBIX AOCTYIIHBIX]
METO/IaX TIO3HAHUS BEIIECTB
1 XUMHYECKHUX SIBJIICHUU JJIA

00yJaronmxcs




C OIrpaHHU4YCHHBIMHA
BO3MOXHOCTIMU 3JO0POBbA

[1P612

CriocoOHOCTD HCTIOJIb30BATh
penbedHO TOYECUHYIO
cucreMy o6o3nauenuii JI.
bpaitis IS 3anucu
XUMAYECKUX (opMyn JuIst
CJIETIBIX H  CIa0OBHIISIINX|
00yJaronmxcs

3.2 Cpe)lcn;a, NMPUMCEHAECMBIC 1JIslI OIICHKH YPOBHS leaKTI/I‘{eCKOi/i NnoAroTOBKH

Kpatkoe Koxn pesynbrarallokazarens oBiazeHUsHanumMeHOBaHKE OLIEHOYHOI'O
HAaWMEHOBAaHHE  |[00y4YeHUs pe3ynbTaTamMu OOy4eHHMs  |cpeicTBa U IPEACTABIEHHUE €T0 B
paznena (MOIys) DOC
/ TeMbi TpeMeTa Texymmuii [IpomexyTOUHast
KOHTPOJIb aTTecTanus

Pasnen 1. OCHOBBI CTpOEHHUS BELIECTBA
Tema 1.1 CrocoGHOCTE  0CO3HABAThH
[IpakTyeckoe CBOU KOHCTUTYLIUOHHBIC
sansitie Ne | P> npasa ¥ O0A3aHHOCTH,

yBa)KEHHE 3aKoHAa M TIpa-

Boropsiika B WH(pOpMa-

[IMOHHOU cepe

CriocobHOCTh

chopMupoBaTh

HPAaBCTBEHHOE  CO3HaHME,

P04 PTHYECKOTO TOBEICHHS chaKTI/I‘leCKaSI
VICTI0JIb30BaHUEM Pemenue 3agauu 2,
pabota Nel

MH(POPMaIIMOHHO- (1.5.4) 20,29,30 (1 6.5)

KOMMYHHKAITHOHHBIX

TEXHOJIOTHI

CrocoOHOCTh  CTaBUTh U

(hopMynupoBaTh

MPO3 COOCTBEHHBIE sajau B

o0Opa3zoBaTenbHON

NEeSTeNIbHOCTH U JKU3HEHHBIX

CUTyallHsX ISl peIICHUs]

MH()OPMAIIMOHHBIX 3a/1a4




CriocobHOCTD BJIAJCTh
CHCTEMOM XUMHAYECKHX|
3HAHUH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAraIOIIHNE
MOHATHSI(XUMUYECKUM

[1P602 PJICMEHT, aToM,
PIEKTPOHHAS 0001104Ka|
aToMa, s-, p-, -d-
DJIEKTPOHHBIE opourtany
aQTOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTD,




PIIEKTPOOTPHUIATETLHOCTD,
CTEIEHb OKHUCIICHUS,
XUMHYECKas CBA3b

Tema 1.2
[IpakTryeckoe CriocoOHOCTE (OPMUPOBATH
3ansTe Ne 2 YIYBCTBO TOpaOCTH u
YBAXEHUSI K HUCTOPUHU H
NTOCTUKEHUSIM
OTEYECTBEHHOMN

11PO1 XUMHYECKON HaYKH;
XUMUYECKU IrPaMOTHOE
[OBE/ICHUE B
rpodeccrnoHaIbHOM
NESTENIbHOCTH U B OBITY IIPH
oOpaInieHuu ¢ XUMUYECKUMHU
BEIECTBAMH, MaTepualaMu
1 [IPOIIECCAMU;
CrocoOHOCTh ¥ TOTOBHOCTh
11PO4 K 00pa3oBaHUIO u
caM000pa30BaHUIO HA
MPOTS)KEHUU BCEU )KU3HH;

CrocoOHOCTD OBJIQJIETh
MP04 BUJAAMU JEATEJIbHOCTH IO
[MOJIYYICHUIO HOBOTO 3HAHUS
CrocoOGHOCTh [IpakTuueckas Pemenme  3axaun
MPO06 (GopMupoBanus  Hay4HOropabdora No2

22,31, 32(m 6.5)
THITa MBIIIUICHHS (n.5.4)

MP11 CnocoOHOCTH ~ BHIOMpATh
TEMaTUKY u METObI
COBMECTHBIX JIEHCTBUM C
y4ETOM OOITUX UHTEPECOB U
BO3MOXKHOCTEH KaXKJI0Tr0
JIeHa KOJUIEKTHBA,
[IPUHUMATh LeIIH
COBMECTHOH JICSATEIILHOCTH,
OpraHU30BbIBATH H
KOOPAMHUPOBATH JIEUCTBHUS
o eé JOCTHIKEHHUIO:
COCTAaBIIAThL TUIAH JCUCTBUI,
pacrpenensTh poyin c
Y4ETOM MHEHUU
YYaCTHUKOB, o0cyx1aTh
pe3yabTaThl COBMECTHOM
paboThI

CnocoOHOCTh BBISIBIIATD
XapaKTEpHbIE TMPU3HAKU U
B3aHMOCBS3b M3YYEHHBIX
MOHSI T

[1P603

Paznen 2. XumMuueckue peakiuu

Tema 2.1J1P02 CriocoOHOCTh U ToTOBHOCTh|[IpakTudeckas |Permenue 3amadn
[IpakTuueckoe K TIPOJOJIKEHHUIO pabota  Ne3-428, 33- 35 (1 6.5)




sagsarue Ne 3-4

00pa3oBaHMs U TMOBBIIICHUS
KBaTM(UKAITIK B N30paHHOM
rpodeccrnoHabHOM
NesITeNIbHOCTH u
00BEKTUBHOE OCO3HaHUE
ponu XUMHUYECKHUX
KOMIICTCHIIMN B 3TOM

JIPO3

CriocoOHOCTh UCIIOJIB30BaTh
NTOCTH)KEHHMSI COBPEMEHHOM
XUMUYECKOM  HaykKM U
XUMHUYECKUX  TEXHOJIOIMH
s MOBBIIIECHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHs B  BBIOpaHHOU
podeccuOHATBbHON
NeSITeNIbHOCTH

JIP04

CrocobHOCT M TOTOB-
HOCTh K OOpa3oBaHHUIO H
caM000pa30BaHHIO HA
[IPOTSHKEHUU BCEH KU3HU

MP04

CrocoOHOCTB BJIAJICTh
BUIaMHU JOCATCIBHOCTU IIO|
MOJTyYCHHUIO HOBOTO 3HAHMS,
ero UHTEpIIPETALUH,
MpeoOpa30BaHUIO u
MPUMCHCHUIO B PA3JIMYHBIX
y4EOHBIX CUTYaIUsIX, B TOM
quCcie  MPH  CO3JaHUU
y4eOHBIX W  COIMATBHBIX
[TPOCKTOB

MPO5

CriocoOHOCT M yMEHHE
[EpEeHOCUTh  3HaHUS B
MM03HABATEIBHYIO u
MPaKTHYECKYIO obnacty
KHU3HCACATCIIBHOCTH,
MHTETPUPOBATh 3HAHUS W3
[Pa3HBIX MMPEAMCETHBIX|
oOnacreit

[1P605

CrnocoOHOCT M yMEHHUE
yCTaHaBJIMBATh
MPUHAIJICKHOCTh
3y4EHHBIX
HEOPraHUYECKUX H
OpPraHUYEeCKUX BEUIECTB K
OIpPENICIIEHHBIM KJlaccaM W
rpyInmnam COCIMHECHU
XapaKTepPU30BaTh UX COCTaB
1 Ba)XKHEMIIIME CBOMCTBA;

OTIPEICTISATH BUJIBI

(n.5.4)




XUMHYECKUX CBsI3EN

(KoBasIeHTHA, HMOHHaA,
MeTauieckas, BOJIO-
ponHas)), THUIIB]

KPUCTAINTNYECKUX PEHIETOK
BEILIECTB;
KJ1acCU(UIIUPOBATH
XUMUYECKUE PEAKIINU

[1P606

CniocoOHOCTh W BIIQJICHUE
OCHOBHBIMH METOIaMHU|
HAyJHOTO MTO3HAHMS
BEIICCTB W XHMHYCCKHUX
SIBJICHUA (mabmronenue,
M3MEpEHUE, OSKCIICPUMEHT,
MOJICIIMPOBAHNE)

[1P607

CrnocoOHOCT U yMEHHUE
[IPOBOAUTHL  pACU€TBl IO
XUMHYECKUM (opmyrnaMm u
YpaBHEHUSIM  XHUMHYECKHUX|
peakiuil ¢ UCIOJIb30BaHUEM
(U3HIECKUX BEJIUYMH,
XapaKTEPU3YIOLIUX
BeleCTBa v
KOJIMYECTBEHHON CTOPOHBI:
MAaccChbl, 00BEMA|
(HOpMalbHBIE YCIIOBUS)
rasos, KOJINYECTBA
BELIECTBA;  HCIIOJIb30BATh
CHUCTEMHBIE XUMHUYECKHE
3HaHUS IS TIPUHSTHS
pelleHnid B  KOHKPETHBIX
PKU3HEHHBIX CUTYaIIHsIX,
CBSI3aHHBIX C BEIIECTBAMHU U
X TPUMEHEHUEM

[1P610

CrocoOHOCT W yMEHHUE
cOOJIrO1aTh MpaBuIa
PKOJIOTHYCCKHU
[eecoo0pa3Horo
MOBEJACHUS B OBITY W
TPYJOBOM JEATEITBHOCTH B
LIEJIIX COXPAHEHUs CBOETO
3I0POBbSI M OKPYKarOIIEH
Cpelibl; YUUTHIBATh
OITACHOCTh BO3JICHCTBHSA HAa
PKHBEIC OpraHU3MBbI
OITPEIEIIEHHBIX BEIIECTB,
IIOHHUMasI CMBICJI ITOKA3aTCJIA]
MpeIeabHOM  JIOMYCTUMOU
KOHLIQHTpaI_[I/II/I

[1P611

CrnocoOHOCTh W YMEHHE
pUMEHSATh  3HaHUA 00

OCHOBHBIX JOCTYITHBIX




MCTOAaX IO3HAHUSA BCIICCTB
1 XMMHYECKHUX SIBJICHUI IS
00yJaromuxcst c
OrpaHUYCHHBIMH
BO3MOXXHOCTSAMHU 3JOPOBbs

Tema
[IpakTHueckoe
3aHaTue Ne 5

2.2

JIP0O3

CriocoOHOCTh UCIOJIB30BaTh
NTOCTH)KEHHMSI COBPEMEHHOM
XUMUYECKOH  HaykKM U
XUMUYECKHX  TEXHOJOTHU
s HIOBBIILICHUSI
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BuUTHs B  BBIOpaHHOU
poeccCHOHATLHON

eI TeTbHOCTH

JIP04

CriocoOHOCTh U TOTOBHOCTb
K 00pa3oBaHMIO 171
caM000pa30BaHMIO HA
[IPOTSHKEHUU BCEH KU3HU

JIPO8

Cr1ocoOHOCTh 0CO3HaHHUSI
[IEHHOCTH HAYYHOH
ACATCIIBHOCTH, TOTOBHOCTD
OCYIIECTBIISAITH MPOSKTHYIO U
MICCIICTIOBATEIIECKYIO
eITEeIbHOCTD
VHIUBUYAIBHO U B IPYIIIE

MPO02

CrocoOHOCTh BJIQJIETh
HaBBIKAMH y4eOHO-
M CCIIEI0BATENBCKON 5
[MPOEKTHON  JIEeSATEIbHOCTH,
HaBbIKAMH paspenieHus
poOieM

[IpakTrueckas
pabota No5
(m.5.4)

MP09

Cr1ocoOHOCTh BJIAJIETh
Pa3TUYHBIMU crocobamu
0OIIEHUS U
B3aUMOIEHCTBH,

apryMEHTUPOBAHHO  BECTH
Ualor, yMeTh CMAr4arh
KOH(i)J'II/IKTHBIe CI/ITyaHI/II/I,
pa3BEPHYTO U JIOTHYHO
M3JlaraTb ~ CBOKO  TOYKY
3peHHUsi C HCIIOJIb30BAHUEM
SI3BIKOBBIX Cpe)ICTB

MP11

CriocoObHOCTD BBIOMPATh
TEMaTHKY u METOTb]
COBMECTHBIX JICMCTBHM C
y4E€TOM OOIIMX UHTEPECOB H

BO3MOKHOCTEN KaXXo0To0
qIIcHAa KOJIJICKTHUBA,
[IPUHUMATh (=05

COBMECTHOH JIEATCILHOCTH,

Pemenne 3amaun
26, 36( 1 6.5)




OpraHU30BHIBATH H
KOOPJAMHHUPOBATh JIEHCTBHS
1o et JIOCTHKCHHIO:
COCTaBJISATh IIJIaH JCHCTBUH,
pacrpenensirThb poiiu c
y4ETOM MHEHUI
Y4aCTHUKOB, 00CyX/1aTh
pe3yIbTaThI COBMECTHOM
paboThI

[1P608

CrnocoOHOCT U yMEHHUE
[JIAHUPOBATh M BBIMIOJHATH
XUMHYECKUH SKCIIEPUMEHT
(npeBpaileHus
OpPraHMYECKUX BEIIECTB MpPHU
HarpeBaHuH, MOJTyYCHUE
DTHJIEHA W U3YYEHUE ero
CBOMCTB, Ka4eCTBCHHbIC
peakuuu Ha  albJAETH]BbI,
Kpaxmall, YKCYCHYIO
KHCIIOTY; JeHaTypalus
OEIKOB IpU HarpeBaHUU,
[[BETHbIE pPEAKIMH OEIKOB;
MTPOBOINTH peakun
HOHHOTO oOMeHa,
OTIPECIIATh CPEAy BOJTHBIX
PacTBOpPOB, KaueCTBEHHBIE
peakuuu  Ha  cyjibdart-,
KapOoHaT- W XJOpHU-
QHUOHEI, Ha KaTHOH
AMMOHUS, pemiaTth
DKCIIEPUMEHTANLHBIE 33/]a4H
no teMam «MeTab» M «
HemeTanmsi») B
COOTBETCTBUH C TPABHIIAMHU
TEXHUKU O€30MacHOCTH TPH
oOpaIieHuu , BEIecTBaMu U
1abopaTOPHBIM
000pyI0BaHUEM;
MPEICTaBIATh  PE3YIbTATHI
XUMHIECKOTO
bKcIiepuMeHTa B (hopme
3aIlUCU YpaBHEHUH
COOTBETCTBYIOIIUX PEaKIU
1 (HOpPMYITHPOBATH BBIBOJIBI
Ha OCHOBE 3TUX
pe3yNIbTaToB

[1P609

CrnocoOHOCTh W YMEHHE
QHATM3HPOBATH

XUMUYECKYIO0 HH(POPMAIIHIO,
MMOJIy9aeMyl0 M3  Pa3HbIX

MCTOYHUKOB (CPEJICTB




Paszgea 3.CTpoeHune u cBOMCTBAa HEOPraHUYECKUX BelleCTB

Tema
[IpakTHueckoe
3ansiTue Ne 6

3.1

JIP02

CriocoOHOCTh M TOTOBHOCTb
K MIPOIOJKEHHIO
00pa30BaHMs U MOBBIIICHUS]
KBaJTM(UKAIIMK B N30paHHON
podecCuoHAIbHON
NesTebHOCTH u
00BEKTHBHOE OCO3HAHHE
poiu XUMHUYECKHX|
KOMIICTEHITHI B TOM

JIPOS

CriocoOHOCTh U OCO3HaHUE
LICHHOCTHU Hay4YHOH
NEATEIBHOCTH, T'OTOBHOCTH
OCYLIECTBJIATh IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO
NeATEIbHOCTD
VHIMBUAYAJIBHO U B TPYIIIIE

MPO8

CriocobHOCTh BJIJICTh
HaBBIKAMU HOJTy9EHUs
nHpopMauu u3
VMCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIILHO
OCYIIECTBIISTh TIOHCK,
QHaJN3, CUCTEMaTU3aLUI0 U
WHTEPIPETAIHIO
H(pOopMaIUU
BHJIOB u
[1PEICTABICHUS

pa3J'II/I‘-IHLIX
dopm

MP09

C11ocoOHOCTh BJIAIETH
Pa3IMYHBIMU criocobamMu
00IICHUS u
B3aMOJICHCTBHUS,

APryMEHTUPOBAaHHO  BECTH
muanor, yMeTh CMSTYaTh
KOH(MIUKTHBIE  CHUTYAIIHH,
pa3BEPHYTO W JIOTUYHO
W3j1araTb ~ CBOIO  TOYKY)|
3pEHHsI C HCIOJIb30BAHUEM
SI3bIKOBBIX CPEJCTB

[IpaxTrueckas
pabota Ne6
(m.5.4)

[1P602

COoCcOOHOCTh UM BJAJICHUE

CHCTEMOU XHMHYECCKUX
3HAHUI, KOTOpas BKIIOYAET:
OCHOBOITOJIATraroIINe
MMOHATHS(XUMAYECKHHA
DJIEMEHT, aTom,
PIEKTPOHHAS 000J1049Ka]
aToMa, s-, p-, -d-

HIIEKTPOHHBIE OPOUTAITN

Permenue
37,38 (n6,5)

3aga4ly




AQTOMOB, HWOH, MOJIEKYJIa,
BaJICHTHOCTD,
DIIEKTPOOTPHUIIATEIILHOCTb,
CTETICHb OKHCIICHHS,
XUMHYECKast CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN
00BEM, YIIIEPOIHBIN CKENIET,
(GyHKIIMOHANIBHASL ~ TPYIINA,
panuka, U30MepHs,
TOMOJIOTUYECKUU pan,
TOMOJIOTH,  YIJIEBOJIOPO/IBI,
KHCIIOPOJI-U
Q30TCOoJIepIKaIIne
COeIUHEHHS, OMOJIOrHYECKHU
AKTHUBHBIC
BelecTBa(yIriIeBOIbI, KUPHI,
OCIIK1 ), MOHOMED, TOJIUMED,

CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COETUHEHMUS,

KpUCTAJUIMYECKasl PEIIETKa,
TUIBl XUMUYECKUX pPEaKINi
(OKHCITUTENBHO -
BOCCTAHOBUTEJIBHBIE, JK30-
U DHAOTEPMUYECKHE
[peakii MOHHOTO OOMEHa),
pacTBop, IJIEKTPOJINTHI,
HEJIEKTPOJINTHI,
DIIEKTOPOJIUTHYECKAS
cconuanus, OKHCINTENb,
BOCCTAaHOBUTENb, CKOPOCTH
XAMHYECKON peakuuun
XMMHUYECKOE paBHOBECHE),
TEOpPUU U 3aKOHBI(Teopus
XUMHYECKOTO CTPOECHHUS]
OpPraHMYeCKHX BEHIECTB A,
M, byrtnepoBa, Teopus

PIEKTPOJIUTHUECKON

T CCOIUAIIH,
nepuoandeckuil 3axkon J1.1.
Menenees, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHH SI3BIK|

XUMUH, (haKToIOrHYecKue
CBEJICHHSI O  CBOMCTBAaX,
cocTaBe, TONyYeHUS U
0€30I1aCHOM HCIIOJIb30BaHNUY
BaXKHEHIITHX
HEOPTraHUYECKUX 1




OpraHUYECKUX BEILIECTB B
ObITYy W MPaKTHYECKOU
NESITEIbHOCTH YEJIOBEKA

[1P603

CrocoOHOCT U yMeHHe
BBISIBIISITh XapaKTepHbIE
[IPU3HAKA W B3aHMOCBS3b
M3y4CHHBIX IIOHATUH,
[TPUMEHSTh
COOTBETCTBYIOIIME IOHSATHUS
[P ONMCAHUM CTPOCHUS U
CBOMCTB HEOPraHUYECKUX H
OpPraHUYECKUX BEIIECTB U UX
[IPEBpAICHUN;  BBIABILITH,
B3aMMOCBS3b  XUMUYECKUX
3HAHUU C MOHATUSAMH H
[IPEICTABICHUSMHU  JIPYTUX
€CTECTBEHHOHAYYHBIX
[TPEIMETOB

[1P604

CrnocoOHOCT U yMEHHUE
MCIIOJIb30BaTh
HaVMEHOBAHUS XMMHUYECKHUX|
COCIMHEHU I
MEXKyHApOIHOT O COH033|
TEOPETUYECKOMN 51
MPUKJIATHON  XUMHM |
TpUBHAJIbHBIE Ha3BaHUs
BaKHEHILIUX
BELIECTB(ITUJIEH, AllETUJICH,
[JINLIEPHH, dbenon,
(dbopManbaerua,  yKCycHas
KHCJIOTa, TJIMLWH, YTapHBIH
ras, YTJIEKUCITBIN ras,
aMMUaK, rai€HHas U3BecTb,
HerameéHas HU3BECTD,
MUTbEBAsI COJa WU JAPYIUX),
COCTaBJISITh (bopMyIIbI
HEOPraHUYECKUX u
OpraHUYECKHUX BEILIECTB,
ypaBHEHUS XUMHYECKHX
peakmuii, OOBSICHATh HX
CMBICII, MOATBEPK1aTh
XapakTEepHblE XWMHUYECKHUE
CBOMCTBA BEIIECTB
COOTBETCTBYIOIINMH
DKCIIEPUMEHTAMU "
3alUCAMU YpaBHEHUH
€aKIui

[1P609

CrocoOHOCT U yMEHHUE
QHAJTM3UPOBATh

XUMHYECKYI0 WH(OpMAIIUIO,
MOJTy4aeMyl0 W3  Pa3HBIX

MICTOYHUKOB (CPE/ICTB




MacCOBOM uHpopmanuu,
ceTb MIHTEpHET U npyrue)

Tema
[IpakTHueckoe
sapsitiue Ne 7

3.2

JIP02

CnocoO6HOCTD K|
[IPOJIOJIKEHUIO 00Pa30BaHUS
151 MOBBIIICHUS
KBaTM(UKAITIK B N30paHHOM
rpodeccrnoHaIbHOM
NesITeNIbHOCTH u
00BEKTUBHOE OCO3HAHUE]
ponu XUMHUYECKHUX
KOMIICTCHITUMN B 3TOM;

JIPO3

C11ocoOHOCTh
HCII0/Ib30BaTh
COBPEMEHHOM
HayKU AU XUMHYECKHUX
TEXHOJIOTUH iyt
MOBBLIICHUS COOCTBEHHOIO
WHTEJIEKTYaIbHOTO
pa3BUTHs B  BBIOpaHHOU
podeCcCuOHATBHON

eI TeIbHOCTH;

YMETh
JOCTUKEHUS]

XUMHUYECKOH

JIP04

CrocoOHOCTh ¥ TOTOBHOCTh
K 00pa3oBaHUIO u
caM000pa30BaHUIO HA
[IPOTSHKEHUU BCEH KU3HU

JIPO8

CriocoOHOCTh M OCO3HaHUE
LIEHHOCTH Hay4YHOH
NesTeNIbHOCTH, TOTOBHOCTH
OCYILIECTBIIATH IPOEKTHYIO U
1CCIIEIOBATENBCKYIO
NESATEIHOCTD
MHIMBUAYAJIBHO U B TPYIIIE

MPO3

CIIOCOOHOCTh M T'OTOBHOCTD
K CaMOCTOﬂTeJ’ILHOMy
MMOMCKY METOJIOB PpEIICHUS
HpaKTI/I‘-IeCKI/IX 3aaay,
MPUMEHCHHUIO  Pa3JIMYHBIX
METOIOB ITI03HAHUS

MP06

CriocoObHOCTD
Hay4YHBIM
MBIILIIEHMS, BIIA/IETh
Hay4HOW TEPMHUHOJIOTHEN,
KJIFOUEBBIMM NOHATHAMHU U
MeTOoJIlaMuU

BIaACTh
THUIIOM

MPO7

CrocOOHOCTH  BBIIBHTATH
HOBBIC HJCH, Npeiarath
OpPUTHHAIBHBIC TOJIXOMbI U
EIIEHNS

11P603

CriocobHOCTD bopmupo-

[IpakTueckas
pabota Ne7
(m.5.4)

BAaTb YMCHUS BLIABIIATH

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




XapakTEepHbIC TPU3HAKH |
B3a1IMOCBS3b M3yYEHHBIX
OHATUU

[1P604

CrnocoOHOCT M yMEHHUE
MCII0JIH30BaTh
HaVMEHOBAHUS XMMHUYECKHUX
COEAMHEHHI
MEXKyHApOIHOT O COH033|
[UPAC, IIOATBEPKIATh
XapakTEepHbIE XUMHUUYECKHUE
CBOICTBA BEILIECTB
COOTBETCTBYIO MU
PKCIIEPUMEHTAMH u
3anucsIMu YpaBHEHUH
peakuuii

[1P606

CrniocoOHOCTh W BIIQJICHUE
OCHOBHBIMH METOIaMHU
HAyJHOTO MO3HAHMS]
BEIICCTB M XHMHYCCKHUX
SIBJICHUA (mabmroneHue,
M3MEpEHUE, OSKCIIEPUMEHT,
MOJICIIMPOBAHNE)

[1P609

CnocoOHOCTh dhopmupo-
BaTh  yMEHHE  aHAJIM3H-
poBath XUMHYECKYIO
HG}OopMaINIo

Tema
[IpakTHueckoe
3apsatue Ne 8

33

JIPO3

CIOCOOHOCTh HCIIOJIb30BaTh
NTOCTH)KEHHMSI COBPEMEHHOM
XUMUYECKOH  HaykKM U
XUMHAYECKHX TEXHOJIOTHI
TSt MIOBBIIIECHUS
COOCTBEHHOTO
MHTEIJUIEKTYaJIbHOT O
pa3BUTHSA B  BBIOpaHHOM
npodeccroHanbHOM
NesITeTbHOCTH

JIPO7

CnocoOHOCTh M
COBEPIICHCTBOBAHUE
SI3LIKOBOM M YMTATEILCKOM
KyJIbTYpbl KaK CpEJIICTBa
B3aNMMOJCHCTBUSI MEKY|
JTFObMHU U TIO3HAHUS MUPa

[IpakTnueckas
pabota Ne8
(n.5.4)

MPO1

CrnocoOHOCT U yMEHHUE

CaMOCTOSITENTLHO
(hopMynupoBaTh 7|
AKTyaJIM3HpOBAThH

npobieMy, paccMaTpuBaTh
eé BCECTOPOHHE,
OIpeseNnATh ey
NesITebHOCTH, 3aJaBaTh

MapaMeTpsl U KPUTEPUU UX

Pemenne 3amaumn
41,42 (1 6.5)




ITOCTYKCHMS, BHOCHTbD
KOPPEKTHUBBI B
eI TeILHOCTh,  OIICHUBATh
COOTBETCTBUE PE3YIBTATOB
[IeJIIM, OLICHUBATh PUCKHU
MOCJICICTBUM JECATCIHHOCTH

MPO03 CII0COOHOCTh U TOTOBHOCTB
K CaMOCTOSITEITEHOMY
[MOMCKY METOJIOB PEIICHHS
MTPAKTUICCKIX 3a/1ad,
MMPUMEHCHUIO  Pa3JIMYHBIX
METO/IOB ITO3HAHMS

11P605 CrocoOHOCTH U yMEHHE
yCTaHABIIUBATh
MIPUHAIICKHOCTD
M3Y4CHHBIX
HEOPTaHHMYECKUX u
OpraHUYECKUX BEIIECTB K|
ompeNeEHHBIM KJlaccaM H
rpymnmnam COCAMHCHHMH
XapaKTepU30BaTh UX COCTaB
M Ba)KHEHMIIIME CBOMCTBA;
OTIPENIETIATh BH/IbI
XUMHYECKUX CBsI3CH
(KoBaJIeHTHas, MOHHas,
MeTaJInYecKasi,
BOJOPOJIHAS)), THIIBI
KPUCTAIITUYECKUX PEHIETOK
BEILIECCTB;
KIacCU(UIIUPOBATH
XUMHYCCKHE PCAKITUU

[TP608

CriocoOHOCT U yMEHHUE
[UIAHUPOBaTh U BBIMOIHATh
XUMAYECKHIH  AKCTIEPUMEHT
(nmpeBparieHus

OpPTaHUYECKUX BEIIECTB TPH
HarpeBaHuH, HOJy4EeHUE
DTHJICHA W W3y4YCHHE €ro
CBOWCTB, Ka4eCTBEHHBIE
peakiuu Ha  albACTHIIBI,
KpaxMail, YKCYCHYIO
KHCIIOTY; JICHATypaIHsI
OeIKOB IpH HarpeBaHuUH,
[BETHBIC PEAKIIMHA OEIJIKOB;
[IPOBOJIUTD peakuuu
HOHHOI'O oOMeHa,
OIIpeNeNIATh Cpely BOJHBIX
PacTBOPOB, KaueCTBEHHBIC
peaknuu  Ha  cynbdart-,
kapOoOHaT- W XJIOpUI-
QHHOHBI, Ha KaTHOH

AMMOHM, pCIIaThb




PKCIIEPUMEHTAIIBHBIE 33/1a41
no TeMaM «MeTamibl» U «
Hemetamibi») B
COOTBETCTBUM C INpaBHIIAMH
TEXHUKU O€30IaCHOCTH IIPU
oOpallleHnH , BELIeCTBaMH U

1abopaTOpHBIM
000pyI0BaHUEM;
MPEJCTABISATh  PE3YJIbTAThI
XHUMHAYECKOTO
bKcniepuMeHTa B (hopme
3aIIUCU YpaBHEHUN

COOTBETCTBYIOIIUX pEaKLUl
1 (OpPMYIHPOBATH BBIBOJIBI
HA OCHOBE 3THUX
pe3yIbTaToOB

[1P609 CrnocoGHOCTE ¥ yMEHHE
aHAIIM3HPOBAThH
XHUMUYECKYIO MH(POPMALIHIO,
[OJIy4aeMyl0 U3  PasHbIX|
MICTOYHHMKOB (cpencts
MaccoBOM uHpOpManuy,
ceth MHTEpHET U pyrHe)

Pasznen 4. CTpoeHue 1 CBONCTBA OPraHUYECKHUX BEIIECTB

Tema 4.1J1P01
[TpakTyeckoe CriocoOHOCTh
sanstie Ne 9 chopMupoBaTH 4yBCTBO

TOPJOCTH M YBaXEHUS K
MCTOPUM U JOCTHKECHUSIM
OTEUYECTBEHHOU
XUMHYECKON HayKH;
XUMUYECKU IrPaMOTHOE
[OBE/ICHNE B
mpodeccrnoHanbHOM

e TeTLHOCTH U B OBITY TIPH
oOpaleHuu ¢ XUMHYECKUMU

BCIICCTBAMH, MaTcpuaiaMu Hp6aKTquCKa;\§_ 9 Peimmenue 3a1a4yn
U TIpolieccamMu 1(32 SOATS "7127,43,44 (1 6.5.)

JIPO3 CriocoOHOCTb UCIIOJIB30BaTh
TOCTHKEHHUSI COBPEMEHHOMU
XHUMUYECKOW  HAyKH M
XUMUYECKHX  TEXHOJIOTHH

st TTOBBIIICHUS]
coOCTBEHHOTO
MHTCJUICKTYAJIbHOT'O
pa3BUTHsA B  BBIOpaHHOU
npodeccroHanbHOM
NesITeTbHOCTH

JIPO7 Crioco6HOCTE u

COBCPUICHCTBOBAHUC




SI3BIKOBOM M YHTATEILCKOM
KyJIbTYpbl Kak CpelICTBa
B3aHUMOJICHCTBUSA MEX Y
JIFOIbMU U ITO3HAHUA MI/Ipa

MPO3 CIIOCOOHOCTh U T'OTOBHOCTb
K CaMOCTOATEIILHOMY|
[MOMCKY METOJIOB PEIICHHS
[MPAKTUYECKUX 3a7ad4,
MPUMEHCHUIO  Pa3JIMYHBIX
METOHOB ITO3HAHUS

MPO06 CIoCoOHOCTD BJIAJICTh
HayYHBIM THUIIOM|
MBIIIUIEH S, BJIAJETh
Hay4HOW TEPMUHOJIOTHEH,

MP11 CrnocoGHOCTE ~ BBIOMpATH
TEMaTHKY u METObI
COBMECTHBIX JIEHCTBHM C
y4€TOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEIH Ka)kJI0TO
yaeHa KOJUIEKTHBA,
[IPUHUMATH LIEJIH
COBMECTHOI I€ATEIHLHOCTH,
OpraHU30BBIBATH 51
KOOPAMHHUPOBATH JIEUCTBHUS
o eé JOCTHIXKECHHUIO:
COCTABIIATH TUIAH JCUCTBUM,
pacrpeieniaTh  POJH c
Yy4ETOM MHEHUU
Y4aCTHUKOB, o0cyx1aTh
pe3yabTaThl COBMECTHOMU
paboThl

MP13
Cr1ocoOHOCTh
CaMOCTOSTEIHHO
OCYIIECTBIISATh
[M03HABATEIHHYIO
eI TEeILHOCTD, BBISIBIISTD
MpoOJeMbl,  CTaBUTh W
(hopMynupoBaTh
COOCTBEHHBIE  3aJauyd B
o0Opa3zoBaTenbHON
esITeIbHOCTU U JKU3HCHHEIX
CUTYaITUsX,
CaMOCTOSTECIILHO COCTaBJIATh,
[J1aH peuIeHus] TPoOIEMBI C
Y4ETOM AMEIOLINXCS
pecypcoB, cOOCTBEHHBIX
BO3MOXKHOCTEH 151
MpPEIOYTEHHI

MP14 Croco6HOCTh

hopMUpOBaHHS 1




[POSIBIICHUS HIMPOKOH

PPYAULIAH B pa3HbIX
001aCcTIX 3HAHMH,
[IOCTOSIHHO IOBBIIIATh CBOMU
00pa3oBaTeIbHBIH u

KYJIbTYPHBIN YPOBEHb

[1P602

CrocoOHOCTh U BIAJICHUE
CUCTEMO XAMHUYECKHUX
3HAHUM, KOTOpas BKJIKOYAET
OCHOBOIIOJIATA0IINE
[TOHSATHUA: YIIEpOIHBIH
cKeneT,  (hyHKIMOHAJIbHAs
rpyIIa, pagukai, H30Mepus,
TOMOJIOTUYECKUN pan,
TOMOJIOTH,  YTJI€BOJOPO/IbI,
KHCJIOPO/I- u
Q30TCO/IepKaIIHE
COeIUHEHHS, OMOJIOrHYECKHU
AQKTUBHBIC
BelecTBa(yIriIeBOIbI, KUPHI,
OCIIK1 ), MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO U Jp.
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHHS; TEOPUH U
3aKOHBI(TEOPHUS
XUMUYECKOTO CTPOEHUS
OpraHMYECKUX BEIIECTB A,
M, byrtnepoBa, Teopus
PIEKTPOJIUTUYECKON

U CCOITHAITNH,
rnepuoanueckui 3akon J[.U.
MeHpeneeB u JIp.)

[1P603

CrocoOHOCT M yMEHHUE
BBISIBIISITH XapaKTepHBbIE
MPpHU3HAKKN W B3aUMOCBA3b
M3y4eHHBIX MIOHSATHH,
MPHUMCHATH
COOTBETCTBYIOIIME TOHSATHS
IIpHU OINMHMCAHUN CTPOCHHUA U
CBOWCTB HEOPraHMYECKHX U
OPTraHUYCCKUX BCUICCTB U UX
[pEeBpaIlleHNl;  BBIABIATH
B3aMOCBS3b XUMHNYECKUX
3HaHUIl C TOHATHAMHM U
[IPEICTABICHUAMH  JPYTUX
€CTECTBEHHOHAYYHbIX
peAMETOB

[1P604

CrnocoOHOCTh W YMEHHE
MCIIOJIb30BaTh
HAaUMEHOBAHUSI XUMUYECKUX
COEAMHEHHI

MEXTYHApOIHOTO COI03a




TEOPETUYECKOMN u
MPUKIAIHON ~ XUMHUM U
TPUBHUAJILHBIC Ha3BaHUs
BOKHEHIINX OPTraHUYEeCKUX
M HCOPTraHUYCCKUX BCUICCTB;
COCTaBJISITh dbopMyIbl,
YPaBHCHUA XUMHWYCCKHUX
peakuui, OOBSICHATH UX
CMBICJ;

[1PG11

CrocoOHOCTh |
NpUMEHSATh  3HaHUA 00
OCHOBHBIX JTOCTYITHBIX
METOJIaX MMO3HAHUS BEIICCTB
M XUMHUYECKUX SIBJICHUH JIs
00yJaronmxcst c
OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMU 37I0OPOBbSI

yMeHHe

[1PG12

CrnocoOHOCT W yMEHUE
MCIT0JIE30BATh penbedHO
TOUYCUHYIO CHCTEMY)
o0o3Hauenuii JI. bpaitns s
3arucu XHUMHAYCCKHX|
dbopMyll I CIENBIX U
CI1a0OBHIAIIUX

00yJaronmxcst

Tema 4.2
[IpakTHueckoe

3anstue Ne 10-12

JIP02

CrocoOHOCTh U TOTOBHOCTD
K MPOJOTHKEHUIO
00pa3oBaHMs U TOBBIMICHHUS]
KBaJTM(UKALIMK B N30paHHON
MpogecCuoHaAIbHON

e TeNbHOCTH "
00BEKTUBHOE OCO3HaHHE
ponu XUMHUYECKHIX
KOMIIETCHIIMH B 3TOM

JIP04

CrocoOHOCTh ¥ TOTOBHOCTh
K 00pa3oBaHMIO
caM000pa30BaHUIO HA
MPOTSKEHUH BCEH JKU3HU

u
[IpakTHueckue

paboTsl Nel(0-12

JIPO5

CriocoOHOCTh K
chopMUPOBAHHOM
HKOJIOTUYECKON  KYIBTYpHI,
MMOHUMaHHE BIIMSTHUS
COLMAJIEHO-9KOHOMHYECKUX
MPOIIECCOB HA COCTOSIHHE
[IPUPOJHON M COLMAIBHOM
Cpelbl, OCO3HaHUE
r1100aIbHOTO XapakTepa
PKOJIOTHUYECKUX TTPOOIeM

(n.5.4)

MPO02

CrocoOHOCTE BIAIETH

HaBBIKAMH y4eOHO-

Pemenne 3agaun 1
(m.6.5)

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




HCCIIEI0OBATEILCKON Hu
[POEKTHOM  JIESATEIbHOCTH,

HaBBIKAMU paspenieHus
pooem

MPO3 CrocoOHOCTbh U FOTOBHOCTb
K CaMOCTOSITEITEHOMY
[MOMCKY METOJIOB PEIICHHS
MTPAKTUICCKIX 3a/1au4,
MMPUMEHCHUIO  Pa3IUYHBIX
METO/IOB ITO3HAHMS

MPOQ7 CrocoOHOCTh  BBIJBHUTaTh
HOBBIC WJCH, Mpeaararhb
OpUTHHAJBHBIC TOIXOJbI H
penieHus

MP13
Cr1ocoOHOCTh
CaMOCTOSTENHHO
OCYIIECTBIISTh
[M03HABATEIbHYIO
IEeATEIbHOCTD, BBISIBJISITD
npoOjieMbl,  CTaBUTh |
(bopMynHpOBaTh
COOCTBEHHBIE  3aJauyd B
00pazoBaTenbHON
NEeATeIbHOCTH U )KM3HEHHBIX
CUTYaIUsX,
CaMOCTOSTEIIBHO COCTaBIIATh
[J1aH peUIeHUs] IPOoOJIEMBI C
y4ETOM UMEIOIHXCA
pECypcoB, cOOCTBEHHBIX
BO3MOKHOCTEH 151
MpPEIOYTEHHIT

MP15 CrocoOHOCTH U yMEHHE
naBaTh  OIIEHKY  HOBBIM
CUTYAITUSIM, BHOCHTH
KOPPEKTHUBBI B
eATEeNbHOCTh,  OIEHHBATH
COOTBETCTBHE PE3YJIHTATOB
[IEJIIM

[1P601

CrocoGHOCTh
copMHpOBaThH
MTPEICTABIICHHS:O
XUMHUYECKON COCTABIISIOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHbBI MUPA, POJIM XUMHUHU
B MTO3HAHUH SBJIICHUN
pUPObI, B HOPMUPOBAHUN
MBILIUIEHUSI W KYJbTYpPbI
IIMYHOCTH, eé

(hyHKIIMOHATTLHOM




rPaMOTHOCTH, HEOOX0TUMOM
TS pemeHI/m HpaKTI/I‘-ICCKI/IX
3a7a4 ¥ DKOJIOTHYECKHU
00OCHOBAHHOI'0 OTHOIIIEHHS
K CBOEMYy 3JIOPOBBIO U
[PUPOIHON Cpee

TTP606 CrocoOHOCTh K BIJIAJIEHHUIO
OCHOBHBIMH METOHdAMH|
HAyJHOTO [MO3HAHHUS]
BEIIECTB M  XHUMHYECKUX
SIBJICHUI (HabmoieHue,
M3MEpEHUE, OKCIICPUMEHT,
MOJICJTUPOBAHKC)

[1P608

CrnocoOHOCT U yMEHHUE
[JIAHUPOBATh M BBIOJHATH
XUMHUYECKUA IKCIIEPHUMEHT,
(npeBpalleHus

OPraHUYECKUX BEIICCTB MPH
HarpeBaHuH, MOJTy4CHUE
DTHJIEHA W U3YYEHUE ero
CBOMCTB, Ka4eCTBCHHbIC
peakuuyu Ha  albJAETH]BbI,
Kpaxmall, YKCYCHYIO
KHCIIOTY; JeHaTyparus
OEKOB TMpU HarpeBaHUU,
[[BETHbIE pPEAKIMH OEIKOB;
MTPOBOIUTH peakun
HOHHOTO oOMeHa,
OTIPECIIATh CPEAY BOJHBIX
PacTBOpPOB, KaueCTBEHHBIE
peakuuu  Ha  cy’abdart-,

KapOoOHAaT- M XJIOpUA-
QHUOHBI, Ha KaTHOH|
AMMOHWUS; pemarb

DKCIIEPUMEHTAJIHHBIE 3a/1a91
mo teMaMm «MeTalmbl» U «
Hemertamibi») B
COOTBETCTBUH C TNpaBUIIaMH
TEXHUKU O€30MacHOCTH IpH
0OpalleHn! , BEIIeCTBAaMH U
mabopaTopHBIM
000pyIOBaHUEM;
MPEJICTABISATh  PE3YIIbTAThI
XHUMUYECKOTO
PKCTIepUMEHTa B (opme
3aIIUCU YpaBHEHUN
COOTBETCTBYIOIIUX PEAKIUH
1 (OpMYIHPOBATH BBIBOJIBI
Ha OCHOBE 3TUX

€3yJIbTaTOB




[1P609

CrocoOHOCT U yMEHHUE
QHAJIM3UPOBATh
XUMHYECKYI0 WH(OPMAIIHIO,
[0Jy4yaeMyl0 U3  Pa3HbIX
MCTOYHUKOB (cpencts
MaccOBOM uHpopmManuuy,
ceTb MIHTEpHET U npyrue)

[1P610

CrnocoOHOCT U yMEHHUE
coOroaTh paBUIIa
PKOJIOTUYECKU
[1e11eco00pa3Horo
MOBEJACHUS B OBITY W
TPYJIOBOM JACSATEIHHOCTH B
LETSAX COXPAHEHUs CBOETO
310POBbSI U OKPY’KaIOIIEH
Cpelbl; YUUTHIBATH
ONACHOCTh BO3JICWCTBUS HA
YKUBbIC OpraHU3Mbl
OITPEICIIEHHBIX BELIECTB,
[MOHMMasl CMBICII [TOKA3aTels]
MpeIeIbHOM  JTOMyCTUMOM
KOHILICHTPALIUK

[1PG11

CriocoOHOCTh U yMeHHe
MPUMEHATh  3HaHUS 00
OCHOBHBIX JTOCTYITHBIX
METOax MO3HAHMS BEIIECTB
1 XUMMUYECKUX SIBICHUH A5
00yJaronmxcst c
OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI

[1PG12

CrocoOHOCTh U yMEHHe
MCII0JIb30BATh penbedHOo
TOUYEUHYIO CHCTEMY|
o0o3Hauenuii JI. bpaitns s
3amcu XHUMHUYECKHX;
dbopMyn A cHenbIX U
CIIa0OBHISAIIUX

00yJaroImxcst

Tema
[IpakTHueckoe
3apsatue Ne 13

43

JIPO1

C11ocoOHOCTh
cchopMupoBaThH 9yBCTBO
FOp}IOCTI/I nu YBa)KeHI/ISI K|
UCTOPUU U JOCTHXKCHUSM
OTECUYCCTBCHHOM
XAMHYECKOMH HAYKH;
XAMUYECKH TPaMOTHOE
[TOBEICHUE
podecCuoHATBHON
NesITeIbHOCTH U B OBITY TIpU
oOpaIeHuu ¢ XUMUYECKUMH
BCIICCTBaMU, MaTepI/IaHaMI/I

Y TIPOIECCAMHU

[IpakTrueckas
pabota Nel3

(1.5.4)
B|

Permenue
45,46 (6.5.)

3a71a4u




JIP02

CnocoOHOCTh U TOTOBHOCTD
K MPOJOHKEHHUIO
00pa3oBaHMs W TMOBBIIICHUS
KBaTM(UKAITMU B N30paHHOM
npodeccrnoHaIbHOM
NesITeNIbHOCTH u
00BEKTUBHOE OCO3HAHUE]
ponu XUMHUYECKHUX
KOMIICTCHIIMN B 3TOM

JIPO3

C1ocoOHOCTh
HCII0Ib30BaTh JIOCTHKCHHS
COBPEMEHHON XUMHUYECKOH
HayK{ 5 XAMHUYECKUX
TEXHOJIOTUH iyt
MOBBIIIEHUST COOCTBEHHOTO
WHTEJUIEKTYaIbHOTO
pa3BUTHs B  BBIOpaHHOU
podecCuOHAIBHON
IeITeIHOCTU

MPO1

CrocoOHOCT M yMEHHUE
CaMOCTOSITEIILHO

(bopMyIHpOBaTH 7|
AKTyalIU3HpOBaTh

npobieMy, paccMaTpuBaTh
eé BCECTOPOHHE,
OTpeaesiTh LEeJH
NEATENIBHOCTH, 3aJaBaTh
nmapaMeTpbl U KPUTEPUU HX
TTOCTUKECHMS, BHOCUTH,
KOPPEKTHBBI B
NesITeIbHOCTh,  OLICHUBATh
COOTBETCTBHE pE3yJIbTaTOB
L[eJIIM, OLIEHUBATb PUCKHU
MOCJIEACTBUM NEITEILHOCTHU

MPO03

CriocoObHOCTD K
CaMOCTOSITEIEHOMY TIOHUCKY
METOJIOB peleHus
MTPAKTUICCKIX 3ajad,
MPUMEHEHUIO  Pa3ITUYHBIX
CIOCOOOB  pacro3HaBaHUS
OpPraHMYECKUX BEIIECTB Ha
puMepe QJTBJICTHJIOB,
CIIUPTOB, yTJIEBOJIOB,
YKCYCHOM KHCJIOTHI, Oenka 1
T.[1.) C UCTOJIb30BAaHUEM HX
(hU3UKO-XUMHUIECKUX
CBOMCTB U  XapaKTEPHBIX
Ka4eCTBEHHBIX PEAKIUN.

MP04

CrocoOHOCTb OBJIA/IETH
BUaMU OCATCIIBHOCTU 11O

MMOJIYUYCHHIO HOBOI'O 3HAHUA,




ero MHTEPIIPETALNH,
peoOpa30BaHUIO "
[IPUMEHEHHUIO B Pa3JIUYHbIX
y4eOHBIX CUTYyallUiX, B TOM
BV pu CO3/1aHUNU
y4eOHBIX U  COLHUAIbHBIX
[IPOEKTOB

MPO5 CrocoOHOCT M yYMEHHUE
[EPEHOCUTh  3HaHUS B
[M03HABATEIHHYIO u
MPAKTHYECKYIO obsacTu
PKU3HEICATCIIbHOCTH,
WHTCTPUPOBATh 3HAHUS U3
pa3HBIX PEIMETHBIX|
oOmacreit

MPO7 CrocoOHOCTB BBLIBHUTATh
HOBBIC HJCH, Ipeaiarath
OpPUTHHAILHBIC TOAXOIBI U
penieHus

MPOS CrocoGHOCTE OBIIAJIETh
HaBBIKAMU HOJTyYCHUS
WH(pOpMaIN u3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEITHHO
OCYIIECTBISTh TIOHCK,
QHaN3, CHCTEMATHU3alHUI0 U
MHTEPIPETAIIIO
WHOOpPMAIIMA  PA3ITUIHBIX
BUJIOB " bopm
[IPEICTABICHUS

MP13
CrniocoGHOCTh
CaMOCTOSITENTEHO
OCYIIECTBIISTh
[M03HABATEIHHYIO
NeATEIbHOCTh,  BBISIBIISTH
MpoOJeMbl,  CTaBUTh W
(hopMynupoBaTh
COOCTBEHHBIC  3a7aud B
o0Opa3zoBaTenbHON
NEeSTeNbHOCTH U )KU3HEHHBIX
CUTYaITUsX,
CaMOCTOSITENTHO COCTaBIISAThH
[J1aH peuIeHus] IPoOIEMBI C
y4ETOM MMEIOIINXCS]
pecypcoB, cOOCTBEHHBIX
BO3MOKHOCTEH 51
MpPEIOYTEHHI

MP14 CriocoGHOCTD
(dbopmupoBaHUs "

MPOSIBJICHUS] ITUPOKON




PPYAULIAH B pa3HbIX
001aCTIX 3HAHMH,
[TOCTOSIHHO IIOBBIIIATh CBOM
00paszoBaTebHBIN u
KYJIbTYPHBIN YPOBEHb

[1P601

CnocoOHOCTh
copmMHpOBaThH
[PEACTABICHUS: 0
XUMHUUYECKOW COCTABJISIIOIICH
€CTECTBEHHOHAYYHON
KapTUHBI MUPa, POJIA XUMHH
B IMO3HAHUU SIBJICHUH
pUPOBI, B OPMUPOBAHUN
MBIIIJICHUSI W KYJIBTYpPBI
JIIMYHOCTH, e€
(YHKIIMOHATEHOM
rPaMOTHOCTH, HE00OX0IUMOM
TSl PEIICHUs] IPAKTHYCCKUX|
3aJady M OKOJIOTHYECKH
000OCHOBAaHHOI'O OTHOIIICHUS
K CBOEMYy 3JIOPOBBIO U
[PUPOIHON Cpene

[1P607

CrocoOHOCTh
chopMupoBaTh
MpeICTaBICHHUS: 0
XAMHYECKON COCTABIISIOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUAPA, POJTH XUMHH
B MO3HAHUM  SIBICHUHN
pUpobl, B (HOPMUPOBAHUU
MBIIIJICHASI W KYJIBTYPBI
JIMYHOCTH, e
(yHKIMOHATIBLHON
rPaMOTHOCTH, HEOOXOTUMOI
IS pEIICHUST PAKTUYECKUX
3alad W OKOJOTHYECKH
000CHOBAHHOTO OTHOIIIEHUS
K CBOEMY 3JIOPOBBIO H
[PUPOIHON Cpee

[1P609

CrocoOHOCT W yMEHHUE
QHAJTN3UPOBATH
XUMHYECKYI0 WH(OpMAIIUIO,
MOJTy4aeMyl0 W3  Pa3HBIX
HCTOYHUKOB (cpencts
MacCOBOM uHpopmanuu,
ceTb MIHTEpHET U Opyrue)

[1P611

CrnocoOHOCTh W YMEHHE

[IPUMEHSTH 3HAHUS 00




OCHOBHBIX JOCTYITHBIX
MCTOAaX IIO3HAHUSA BCIIICCTB
1 XMMHYECKUX SIBJICHUI IS
00yJaromuxcst c
OrpaHUYCHHBIMH
BO3MOXHOCTSAMHU 3JOPOBbs

[1P612

CnocoOHOCTh |
MCII0JIb30BaTh penbedHO
TOUYCUHYIO CHCTEMY)
o6o3nauenwii JI. bpaitns ans
3arcu XHUMHAYCCKHX|
dbopMynn AN CHENBIX U
CIIa0OBUIAIIIAX

yMeHHe

00yJaronmxcst

Paznen. 5. Kunernueckue u TCPMOAUHAMHNYCCKHUEC 3aKOHOMCPHOCTH IIPOTCKAHUA XHUMHUUYCCKUX

peaKuuii

Tema
[IpakTHueckoe
samsitie Ne 14

5.1

JIP02

CnocoOHOCTh U TOTOBHOCTD
K MPOJOHKEHUIO
00pa3oBaHMs U TOBBIIICHUS
KBaTM(UKAITUU B N30paHHOM
podeccnoHaTbHOM
NesITeNIbHOCTH u
00BEKTUBHOE OCO3HaHHE
ponu XUMHUYECKHIX
KOMIIETCHIIMN B 3TOM

JIPO3

CIOCOOHOCTh HCIIOJIb30BaTh
NTOCTH)KEHHMSI COBPEMEHHOM
XUMUYECKOH  HaykKM U
XUMHAYECKHX TEXHOJIOTHI
TSt MIOBBIIIECHUS
COOCTBEHHOTO
MHTEIJUIEKTYaJIbHOT O
pa3BUTHSA B  BBIOpaHHOM
npodeccroHanbHOM
NesITeTbHOCTH

JIPO8

C1ocoOHOCTE
LIEHHOCTH HAy4YHOU
JACATCIIBHOCTH, TOTOBHOCTH
OCYIIECTBISTH MPOESKTHYIO U
HCCIIeIOBATEIIECKYIO
eITEIbHOCTD
I/IH)II/IBI/II[yaJ'II)HO U B rpynne

OCO3HaHuA

MPO1

CriocobHOCTh U
CaMOCTOSITEITHHO
(bopMynHpoBaTH "
AKTYaJN3UPOBATH
npobieMy, paccMaTpUBaTh
eé BCECTOPOHHE,
OIPEICTSTh eTH

YMEHHE

[IpakTrueckas
pabota Nol4
(n.5.4)

TesITeIbHOCTH, 3a/1aBaTh

Pemenne 3amaun
10-12, 4950 ( m
6.5.)




napaMeTIpbl U KPUTEPUH HX
ITOCTYKCHMSA, BHOCHTD
KOPPEKTHUBBI B
eI TeILHOCTh,  OIICHUBATh
COOTBETCTBUE PE3YyJbTATOB
[IeJIIM, OLICHUBATh PUCKHU
MOCJICICTBUM JEeATCIHHOCTH

MP02 CIoCoOHOCTD OBJIAJICTh
HAaBBIKAMU yaeOHo-
HCCIIEI0BATEILCKOM u
[POEKTHOM  JESATEIbHOCTH,
HaBBIKAMU paspenieHus
pooeM

MPO3 CIIOCOOHOCTh U T'OTOBHOCTb
K CaMOCTOSITEITEHOMY
[MOMCKY METOJOB pPEIICHUS
MTPAKTUICCKIX 3a7ad4,
[MPUMEHCHHUIO  Pa3JIMYHBIX
METO/IOB ITO3HAHMS

MP06 CriocoOHOCTD BJIAJICTh
HayYHBIM THIIOM
MBIIIUIEH S, BJIAJETh
Hay4HOW TEPMHUHOJIOTHEN,
KIIOYEBBIMH IOHATHSAMH U
METOIaMH

MPO7 CrocoOHOCTb  BBIJBHUTaTh
HOBBIC WJCH, IMpeIiarath
OpUTHHAIIBHBIE TMOAXOJBI U
penieHus

MP11 CrocoOHOCTh BBIOMPATh
TEMaTHKY 51 METO/IbI
COBMECTHBIX JIEHCTBHM C
y4ETOM OOIINX UHTEPECOB U
BO3MOXKHOCTEH Ka)XJoTo
yIeHa KOJUIEKTHBA,
[IPUHUMATH LIeJIH
COBMECTHOI JIeSITCIILHOCTH,
OpTraHU30BBIBATH 51
KOOPJIUHUPOBATh JICHCTBUA
o eé JOCTHIKEHHUIO:
COCTAaBIISThH TUIAH JCUCTBUI,
pactpeieniaTh  POIH c
Y4ETOM MHEHUU
Y4aCTHUKOB, o0cyx1aTh
PE3YIbTATHI COBMECTHOM
paboThl

MP15

CrnocoOHOCTh W YMEHHE
naBaTh OLIEHKY  HOBBIM
CUTYyaIHUsIM, BHOCHTH
KOPPEKTHUBBI B

JCATCIIBHOCTD, OLICHUBATDH




COOTBETCTBHE PpE3YJbTaTOB
LETISIM

[1P608

CrocoOHOCT M yMEHHUE
[JIAHUPOBATh M BBIMNOJHATD
XUMHYECKUM DKCIEPUMEHT
(TpeBpateHus
OpPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuu, MoJIy4yeHue
DTHJICHA W U3Yy4YCHHE €ro
CBOIICTB, KayeCTBEHHbBIE
peaknuyu Ha  aIbJICTH]IHI,
Kpaxmall, YKCYCHYIO
KHCIIOTY; JICHATypaIys
OENKOB TMpH HAarpeBaHUU,
[IBETHBIC PEAKIIUU OCIIKOB;

[1P609

CrnocobHOCTh U
QHAIM3HPOBATh
XUMUYECKYI0 UH(POPMAILIHIO,

yMEHUE

[OJly4yaeMyl0 U3  Pa3HbIX
MCTOYHUKOB (cpencts
MaccOBOI uHpopManuuy,

ceTb MIHTEpHET U npyrue)

Paznen 6. PactBop

Tema 6.2
[IpakTHueckoe
3anarue Ne 15

JIP0O3

CriocoOHOCTh UCTIONIB30BaATh
NTOCTH)KEHHMSI COBPEMEHHOM
XUMUYECKOH  HaykKM U
XUMAYECKHX  TEXHOJIOTHUH
TSt HOBBIILICHUS
COOCTBEHHOTO
MHTEIJUIEKTYaJIbHOT O
pa3BUTHSA B  BBIOpAaHHOM
podeccnoHanbHOM
NesITeTbHOCTH

JIP04

CnocoOHOCTh
HCII0Ib30BaTh
COBPEMEHHOM
HayK{ H  XHMHAYECKHX
TEXHOJOTHUH hiae: |
MOBBLINICHUS COOCTBEHHOTO
MHTEIJIEKTYaJIbHOTO
pa3BUTHS B  BBIOpaHHOM
npodeccrnoHanbHOM
eITEIHOCTU

TOCTHIKEHUS
XUMHUYECKOH|

JIPO8

C1ocoOHOCTE
LIEHHOCTH HAy4YHOU
NIEeATENIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATH IIPOEKTHYIO U
HCCIICTIOBATEIILCKYIO
HNCATCIIBHOCTDH
WHIMBUIYAIBHO U B TPYIIITE

OCO3HaHuA

MPO02

CrocoOHOCTh BIAJIETh

[IpakTrueckas
pabota Nel5
(n.5.4)

Pemenue 3amaun




HAaBBIKAMU yaeOHo-
HCCIIE10BATENbCKOM 7|
[POEKTHOM  JESATEIbHOCTH,
HaBbIKAMU paspenieHus
pooem

MPO7

CrnocoOHOCTh  BBIIBUTaTh
HOBBIE WJEHW, IpeiaraTh
OpPUTMHAJIbHBIE ITOAXOIBI Y
peLeHus

[1P607

CrnocoOHOCT U yMEHHUE
[IPOBOJUTHL  pacy€Tsl 110
XUMHYECKUM (opmynam U
YPAaBHCHUSM  XUMHYCCKUX
peaKkuuii ¢ UCIOIb30BAHUEM
(U3HYECKUX BEJIUYMH,
XapaKTePU3YIOIIHNX
BEIIECTBA v
KOJIMYECTBEHHOW CTOPOHBI:
MAacCEI, 00BEMa
(HOpMaJIbHBIE yCIIOBUS)
ra3os, KOJIMYECTBA
BEIIECTBA;  HCIOJIB30BATh
CUCTEMHBbIE XUMHUYECKHE
3HAHUS IS~ TPHHSITHS
pelieHnid B KOHKPETHBIX
PKU3HEHHBIX CUTYaITUsIX,
CBSI3aHHBIX C BEIIECTBAMHU U
WX IPUMEHCHHEM

[1P609

CrocoOHOCTh U yMEHHe
QHAJTM3UPOBATH
XUMHUYECKYI0 UH(POPMALIUIO,
MOTy4aeMyl0 U3  Pa3HBIX
ICTOUHUKOB (cpenctB
MacCOBOM uH(popMaluuy,
ceTb VIHTEpHET U pyrue)

[1P610

CrocoOHOCT W yMEHHUE
cOOJIrO1aTh MpaBuIa
DKOJIOTHYCCKHU
[eecoo0pa3Horo
MOBEACHUS B OBITY W
TPYAOBOM JEATEITBHOCTH B
LIEJIIX COXPAHEHUs CBOETO
30POBbSI U OKpYKAIOUIEH
Cpelibl; YUUTHIBATh
OITACHOCTh BO3JICHCTBHSA HAa
JKHNBBIC OpI‘ AHNU3MBbI
OIPEIEIIEHHBIX BEIIECTB,
IIOHHUMAasI CMBICJI ITOKA3aTCJIA]
MpeIeabHO  JTOMYCTUMOU
KOHLIQHTpaI_[I/II/I

[1P611

CrnocoOHOCTh U YMEHHUE




pUMEHSATh  3HaHUA 00
OCHOBHBIX JOCTYIHBIX|
METO/IaX IMO3HAHUS BEIICCTB
U XUMHYECKUX SIBJICHHN IS
00yJaromuxcs c
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI

Paznen 7. Xumus B ObITY ¥ IPOU3BO

I[CTBCHHOfI JCATCIIBHOCTH Y€

JIOBCKa

Tema 7.1J1P01
[IpakTHyeckue
3ansTus Ne 16-17

Cr1ocoOHOCTh 51
c(hOpMUPOBAHHOCTH
YYBCTBA TOpJOCTH u
YBaXEHUS K HUCTOPUH H
ITOCTHIKEHUSIM
OTEUYECTBCHHOM
XUMHUYECKON HAyKH;
XHUMHYCCKH rpamMOTHOE]
[IOBEJICHUE B
podeCCUOHATBHON

NESTEIbHOCTH U B OBITY IIPU
00paleHnu ¢ XUMUYECKUMU
BEILIECTBAMM, MaTepHalaMH
1 [IpOLIECCAMU

JIP02

CnocoOHOCTh U TOTOBHOCTh
K IPOIOJDKEHHIO
00pa30BaHMs U TOBBIIICHUS
KBaJIM(pUKAITMK B U30paHHOM
npodeccroHanbHOM
eATeTLHOCTH
00BEKTHBHOE OCO3HAHHE
ponu XUMHYECKHUX
KOMIIETEHIIHI B 3TOM

il

[IpakTrueckas
pabota Nel6-17
(m.5.4)

JIP04

CrocoOHOCTh U TOTOBHOCTB

131 CIIOCOOHOCTh K|
00pa3oBaHMIO u
caM000pa30BaHUIO HA

[MPOTSHKEHUH BCEH KU3HU

MPO03

C110cOOHOCTH M T'OTOBHOCTD
K CaMOCTOﬂTeJ’ILHOMy
MMOMCKY METOJIOB PEIICHUs
HpaKTI/I‘-IeCKI/IX 3aaad,
MPUMEHCHUIO  Pa3JIMYHBIX
METOJIOB ITIO3HAHKS

MP04

CriocoOHOCTh BJIQJICTh
BUIaMHU JICATEIBHOCTH TI0
TOJIYUCHHUIO HOBOI'O 3HAHMU,
ero UHTEPIIPETAIINH,
MpeoOpa30BaHUIO "
PUMECHEHHIO B PA3JIMYHBIX




y4eOHBIX CUTYyalUsiX, B TOM
BV pu CO3/1aHUNU
y4eOHBIX U  COLHUAIbHBIX
[IPOEKTOB

MPO5

CHOCOOHOCTh M yYMEHHE
[CPEHOCUTh  3HAHUS B
[03HABATEIIbHYIO u
[IPAKTUYECKYIO obnacTu
KU3HEICITeIIbHOCTH;
MHTEIPUPOBATh 3HAHUS W3
Pa3HBIX IPEIMETHBIX
obnacreit

MP08

CriocoGHOCTh BJIQJI€Th
HaBBIKAMU TIOJTy4YCHUS
WH(pOpMaIN u3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEITLHO

OCYIIECTBIISTh TIOUCK,
QHaN3, CHCTEMATHU3aLHUI0 U
WHTEPIPETAIHIO

nHQOpPMAIMA ~ PA3ITUYHBIX
BHJIOB u dbopm
[pEICTABICHHS

MP09

Cr1ocoOHOCTh BJIAJIETh
Pa3TUYHBIMHU crocobamu
0OIIEHUS U
B3aHMMOJIEHCTBH,

apryMEHTUPOBAHHO  BECTH
Uanor, yMeTb CMAr4ath
KOHq)J'II/IKTHI)Ie CI/ITyaHI/II/I,
pPa3BEPHYTO U JIOTHYHO
W3JlaraTb ~ CBOKO  TOYKY
3peHUsi C HCIIOJIb30BAHUEM
I3BIKOBBIX Cpe)ICTB

MP16

Cr1ocoOHOCTh IMOHUMATh
CBOE SMOLIMOHAIIBHOE,
COCTOSIHHE, BHJIETH
HaIpaBJICHUS pa3BUTHS
COOCTBEHHOI
SMOLIMOHAIBHOMN cdepsl,
OBITH YBEpEHHBIM B cebe

MP17

CrocoGHOCTh MOHUMATh
OMOIIMOHAJIBHOE COCTOSIHUE
J[PYTUX, YYUTBIBATH €r0 IPHU
OCYIIECTBICHUN
KOMMYHUKAIHH,
CIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKMBAHUIO

MP18

CIIOCOOHOCTh ~ NPUHHUMATH
ceOs, IMOHUMas CBOH

HEAOCTAaTKHN U JOCTOMHCTBA,




MpPUHUMATh  MOTHBBl U
ApTyYMEHTBI JIPYTHX JIFOJCH
[Py aHajau3e pPe3ylIbTaTOB
NesITeIbHOCTH, TTPU3HABATH
CBOE MPaBO U MPABO APYIUX
Ironei Ha OIIIMOKHU,
pa3BHUBAThH CIIOCOOHOCTH
MMOHUMAaTh MHUpP C MO3WIIUU
NIPYToro 4enoBeKa

[1P602

CHUMBOJINYCCKUMN SI3BIK
XUMUH, (HaKTOJIOTHUECKUE
CBEICHHSI O  CBOMCTBAX,
cocTaBe, IIONyYeHUS U
0e30IMacCHOM HCII0JIb30BaHU N
BaYKHEHIITIX
HEOPTraHUYECKUX 51
OpraHUYECKUX BCIIECTB B
OBITY H  TPAaKTUYECKOH
MeITeIbHOCTH YeJIoBEKA

[1P606

CrnocoOHOCTh W BIAJICHUE
OCHOBHBIMH METOJaMHU|
HAYYHOTO MIO3HAHUS
BEIICCTB W XUMHUYCCKUX
SIBJICHUI (mabmronenue,
M3MEpEHUE, OKCIICPUMEHT,
MOIETUPOBAHNE)

[1P609

CrocoOHOCTh U yMEHHe
QHAJTM3UPOBATH
XUMUYECKYI0 UH(POPMALIHUIO,
MOJTy4yaeMyl0 W3  Pa3HbIX
HCTOYHUKOB (cpencts
MacCOBOM uH(popMaluuy,
ceTb VIHTEpHET U pyrue)

[1P611

CrnocoOHOCT U yMEHHUE
NPUMEHATh ~ 3HaHHA 00
OCHOBHBIX AOCTYITHBIX
METO/IaX TTO3HAHUS BEIICCTB
U XUMUYECKUX SABJIICHUU IS
00y4aromuxcst c
OIrpaHUYCHHBIMHA
BO3MO)KHOCTSIMH 37I0POBbSI

[1P612

CrnocoOHOCT U yMEHHUE
MCIIOJIb30BaTh penbedHO
TOUCTHYIO CUCTEMY
o6o3nauenuii JI. bpaiins s
3arcu XUMHAYCCKHX|
dbopMyn AN CHENBIX U
CIIA0OBUIAIIIAX

00y4JaroIuxCst




4 OnucaHue Npoueaypbl OeHUBAHUS

PesynbraTel 00y4eHus 1o npeaMery, ypoBeHb ¢(hOpMUPOBAHHOCTH KOMIIETEHINH OLEHUBAIOTCS
10 YEeThIpEX OATBHOM LIKale OLIEHKAMU: «OTIUYHOY, «XOPOLLIOY,
«YJIOBJIETBOPUTEIHLHOY, HEYIOBICTBOPUTEIHHOY.

Texymas arrectauus IO HPEIMETy MPOBOJAUTCA C LEIbI0 CUCTEMAaTHUECKOW MPOBEPKU
JOCTIDKEHUH oOyuatommxcsi. O0beKTaMu OLCHUBAHUS SIBIISIOTCS: CTEIEeHb YCBOCHUS
TEOPETUYECKUX 3HAHUMU, YPOBEHb OBJIAICHUS NMPAKTHUYECKUMH YMEHUSMH U HAaBbIKAMH 10 BCEM BHUAaM
y4eOHOI paboThI, KaUeCTBO BHIIIOJHEHUS CAMOCTOSTEILHON paboThl, ydeOHas JUCUUIUIMHA (aKTUBHOCTh
Ha 3aHTUSAX, CBOEBPEMEHHOCTD BBINOJIHEHHSI Pa3IMYHbIX BUOB 33JaHUH, MOCEIAeMOCTh BCEX BHJIOB
3aHSTHUH 110 ATTECTYEMOM TUCLUIUIMHE).

[Ipy mnpoBeneHMHM TNPOMEXYTOYHOH aTTeCcTallMd OLCHUBAETCS JOCTHXKEHHME CTYIEHTOM
3aIJIaHUPOBAHHBIX 10 AMCUUIUIMHE Pe3yJIbTaTOB 00yueHHs, 00E€CIEeUNBAIOIIUX PE3YIbTAThl OCBOCHHUS
00pa30BaTeNbHOM IPOrpaMMBbI B LIEJIOM.

KpuTepuu onieHHBaHUs YCTHOTO OTBeTa

(omleHOYHBIE CpesicTBa: coOeceloBaHME, 3aluTa COOOIICHUS, JOKJIAA, WHIMBUIAYAJIHHOTO /
TPYIMIIOBOTO MPOeKTa, A hepeHnpoBaHHBIX 3IaHHA, 33JaHUI IPAKTHYECKUX PadOT)

5 6a/10B - OTBET MOKa3bIBACT IPOYHBIC 3HAHHMS OCHOBHBIX IPOIECCOB XHMMHUH, OTIMYACTCS
FHY6HHOﬁ A TIOJIHOTOM PACKPBITHUA TCMbI; BJIAACHHUC TCPMHUHOJIOITMYCCKHUM alIaparoM; YMCHUC
OOBSACHATH CYIIHOCTb, SIBICHHM, IPOIECCOB, COOBITHH, JenaTh BBIBOABI M 00O0OIIEHUsS, /JaBaTh
apryMEeHTUPOBAHHbIE OTBETHI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIIAJIEHUE MOHOJIOIMYECKON PEublo,
JOTUYHOCTh U TIOCJIEIOBATEIbHOCTh OTBETA; YMEHHE NPHBOAMTH MPUMEPHI COBPEMEHHBIX MpoOieM
U3y4aeMoi 00JIacTH.

4 ©0anjga - OTBeT, OOHAPYKMBAIOIIMI TPOYHBIC 3HAHUS OCHOBHBIX MPOLECCOB XHUMHH,
OTIINYaCTCs FHY6HHOﬁ A TOJHOTOM PACKPBITHA TEMBI; BJIAJACHUC TCPMHUHOJIOTMYCCKHUM alliapaToM;
yMEHHE OOBSCHATH CYIIHOCTh, SBICHHH, MpPOIECCOB, JIeaTh BBIBOJABI M OOOOLICHWS, JaBaTh
APTYMCHTUPOBAHHBIC OTBETHI, IIPUBOAUTL NPHUMCEPHI. O)IHaKO A0IMYCKAaC€TCA oaHa - JIBE HCTOYHOCTU B
OTBETE.

3 Gamma - OTBET, CBH/ICTEIBCTBYIONIMH B OCHOBHOM O 3HAHWUHM TPOIECCOB XHUMUH,
OTJIMYAIOUIMICS HEJOCTATOYHOM TITyOMHOM M TIOTHOTOW PacKPBITHS TEMbI; 3HAHUEM OCHOBHBIX BOIIPOCOB
TeopuH; cabo chopMUPOBAHHBIMUA HABBIKAMH aHAJN3a SIBIICHUM, TIPOIIECCOB, HEAOCTATOYHBIM YMEHUEM
JlaBaTh apryMEHTHPOBAHHBIE OTBETHI W TPUBOAMTH NpHUMEpHL. JlOMycKaeTcsi HECKOJBKO OMIMOOK B
COACPKAHUU OTBETA; HEYMEHHUE NPUBECTU NPUMEP PA3BUTUSA CUTYyalUU, IIPOBECTU CBA3b C IPYTHUMU
acreKTaMy U3y4aeMoi 00JIacTH.

2 6aJuia - OTBET, OOHAPYKUBAIOIIMI HE3HAHHE MTPOIIECCOB, U3Y4aeMbIX X UIMUH, OTIINYAIOIIANCS
HEerNyOOKHM pacKpbITHEM TEMbl; HE3HAHWEM OCHOBHBIX BOINPOCOB TEOPHH, HEC(HOPMHUPOBAHHBIMHU
HaBbIKaMHM aHaJInu3a fIBHeHHﬁ, mponeccoB; HEYMCHHEM JaBaTb ApPryMCHTHUPOBAHHBIC OTBCTHI.
JlomycKaroTcsi cepbe3Hble OMIMOKM B COACP)KaHWM OTBETa; HE3HAHHWE COBPEMEHHOW MpOOJIeMaTHKU
n3y4aeMoi o0rnacTu.



OueHka 3KCNepUMEeHTAJbHbBIX YMEHU I

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

5 6ans10B - paboTa BBHIIIOJHEHA MTOJHOCTHIO M MPABHIIBHO, C/ICTAHbI IPABIIbHbIC HAOTIOACHUS U
BBIBOJIBI; 9KCIIEPHUMEHT OCYILECTBJICH 10 IJIaHYy C YYETOM TEXHHUKU O€30IacCHOCTH U MPaBUII pabOTHI ¢
BEIIECTBAMH M 000PYIOBaHHEM; MTPOSBICHBI OPTaHU3AIMOHHO - TPYJIOBbIE YMEHHS, MTOACPKUBAIOTCS
YHUCTOTa PabOYero MecTa M MopsAAoK (Ha CTOJIe, SKOHOMHO HCIOIb3YIOTCS PEAKTHBHI).

4 fanua - paboTa BBHIIIOJHEHA MPABUIIBHO, C/ACTAHbI IPABUIbHBIC HAOIIOJCHHUS U BBIBOJIBI, HO
IPY 3TOM 3KCIIEPUMEHT ITPOBE/ICH HE TOJIHOCTHIO WIIN JIOMYICHBI HECYIIECTBEHHbBIE OIINOKN B paboTe
C BEIIECTBAMU M 000PyIOBaHHUEM.

3 0amiga - paboTa BBINOJHEHA INPABHIBHO HE MEHEE YeM HAaloJIOBUHY WIH JIOMyIICHA
CylIecTBEHHas OIIMOKa B X0JI€ IKCIIEPUMEHTA B 00BSICHEHNH, B 0(popmIieHnH paboThl, B COOIIOICHUH
IpaBWJI TEXHUKH 0€30MaCHOCTH Ha paboTe ¢ BEIIECTBAMHU M 000PYIOBaHUEM, KOTOPasi UCIPABIIETCS 110
TpeOOBaHUIO IIPETIOAABATES.

2 0anna - jomymieHbl ABe (M Ooliee) CYIIECTBEHHbIE OIIMOKH B XOJZ€: JKCIIEpUMEHTa, B
00BsicHeHNH, B 0()OpPMIICHUU PabOThI, B COONIOICHUH MPABHI TEXHUKU 0€30IacHOCTH MpH padorte ¢
BEILIECTBAMH M 000pyJ0BaHHEM, KOTOPBIE O0YJAIONIMICS HE MOYKET UCIPABUTh JaKe 110 TPEOOBAHHIO
npernoiaBaTess; padoTa He BHIIIOIHEHA, Y yYaIlerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.

OueHka yMeHUil peliaTh pacuyéTHbIE 3124

5 0a/UI0B - B JIOTMYECKOM pACCY)XKIEHHU U pEHIeHHH HeT OIIMOOK, 3ajJaya pelleHa
palloHATIBHBIM CIIOCOO0M;

4 Hajsa - B JIOTMYECKOM PACCYXJICHUU M PEUICHHUsS HET CYIIECTBEHHBIX OMMOOK, HO 3ajaya
peleHa HepaluoHaIbHBIM CIIOCOO0OM, WIIH JONYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.

3 0amia - B JIOTUYECKOM pPAaCCYXJCHUM HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIIeHa
CyIIECTBEHHas! OIIMOKa B MAaTEMaTHYECKUX pacyeTax.

2 0amna - uMeeTcs CYIIECTBEHHBbIE OIIMOKHM B JIOTHYECKOM pACCYXIEHHU W PEIICHUU.
OTtcyTcTBUE OTBETA HA 33/1aHHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

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

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

3 faana - paGoTa BBINOJIHEHA HE MEHEE YeM HAlOJOBHHY, JOIYIIEHAa OJHA CYLIECTBEHHAs
OlIMOKa U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.

2 Oaana - paboTa BBIIIOJIHEHA MEHBIIE, YE€M HAIlOJIOBUHY WU COJAEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OIMOOK. PaboTa He BHIMOIHEHA.

[Ipu oleHKE BHINMONHEHHUS THCHMEHHONH KOHTPOJIBHOH pabOThl HEOOXOIUMO YYHTHIBATH
TpeGoBaHuUs eMHOro oporpahuIeckoro pexxuma.

Kpure pyu onieHUBaHus TeCTOBOIO 33 JaHUS
Ouenka Omauuno Xopouwio Yoosnemsopumenvrno |Heyoosenemseopumenvro
KonnuecTtBo
or 81% 10 90,9
npaBwiIbHBIX (91 % > 0% a He meHee 70% meHee 70%
OTBETOB

Kputepun BbicTaB/IeHHsI OLIEHKH CTYAEHTY Ha 3aueTe (OLICHOYHbBIE CPEJICTBA: BBHIIIOJHEHUE
MMCbMEHHBIX PAa3HOYPOBHEBBIX 3a7a4 U 3a/1aHHI)



OreHka o
[TPOMEKYTOIHOMN XapakTepucTrKa KadecTBa ChOPMUPOBAHHOCTHA KOMITCTCHITHI

aTTCCTallu




«3aUTEHO» / «OTIUYHOY

CTyneHT JeMOHCTpPHpPYeT 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
BUJIOM3MEHEHUH 3aJlaHHii, TPaBUIHHO OOOCHOBBIBAET TMPUHATOE
pelieHne, BIaJeeT PAa3HOCTOPOHHMMH HAaBBIKAMH U IpUEMaMH
BBITTOJIHEHUS TPAKTHYECKUX 3a7ad.

«3a4TEHOY /
«XOPOILIO»

CTyneHT JeMOHCTpHpyeT Cc(hOpPMHUPOBAHHOCTh UCIUTUITMHAPHBIX|
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» /
«(YTOBIICTBOPUTEIIHHOY

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 MPaBHIIbHBIE (DOPMYIUPOBKU, HAPYIIECHUS IOTUYECKOM
[1OCJICZIOBATEILHOCTH B M3JIOKEHMM IPOrpaMMHOr0 Marepuaa,
VCIIBITBHIBACT 3aTPYAHEHHUS TMPH BBIOJHEHUU MPAKTUYECKUX pabdoT,
[IpY ONEPUPOBAHUU 3HAHUSAMU U YMEHMSIMM NPU HX IEPEHOCE Ha
HOBBIE CUTYallUH.

«CHC 3a4TCHO»
«CHCYOOBJICTBOPUTCIILHO»

~

CtyaeHT JeMOHCTpUpPYET C(HOPMUPOBAHHOCTD JAUCIUIUIMHAPHBIX
KOMIIETEHIIMN Ha YPOBHE HUXKE IOPOTOBOIr0: BBIABIISIETCS MOJHOE WU
[MPAaKTUYECKU TMOJHOE OTCYTCTBUE 3HAHUW 3HAYUTEIBHOM YaCTH
[POrPAMMHOI0 MaTepuajna, CTYIAEHT JIOIYCKAeT CYIIECTBEHHBIE
OIMUOKH, HEYBEPEHHO, C OOJBIIUMHU 3aTPyJHEHUSIMH BBITIOJHSIET)

IIPAKTUYICCKHUC pa6OTI>I, YMCHHS U HABBIKU HC C(l)OpMI/IpOBaHBI.

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

1.Yto06s1 66110, eciiu 661 npuHLKN [laynu He coOmonancs?
2.Y1o Takoe mpoBai 3JIEKTpoHa?
3. UeMm OoTIMYAIOTCS MOHATHS BaJICHTHOCTH U CTETIEHU OKUCIICHUS?

4. Tloyemy, B oTau4Me OT OOJIBIIMHCTBA 3JEMEHTOB- HEMETAIIJIOB, CaMble IpKHUE MPEICTaBUTENN
UX - TAJIOTeHbl- He O0pa3yIoT aJUIOTPONHBIX Moaudukanuid? Hamummre cTpykTypHBIE (OPMYIIBI

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

Temal.2. Ilepuoanyecknii 3akoH u Tadauua /. U. MenaesieeBa
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP 01, JIP 04, MP 04, MP 06, ITP 03, ITP 08

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

2. KakoBa oOmiast popMyia BeICIIET0 THAPOKCHIA, COOTBETCTBYIOIIETO daementaM VII rpymmsi?

Kaxkos ero xapakrep?

3. Tlouemy BomOpoOI, B OTJIMUME OT BCEX JIPYrHUX 3JIEMEHTOB, 3aMHCHIBAIOT B [lepuonnueckoi



tabnune /.M. MenaeneeBa aABaxibl.



4. TloyeMy 3J1€MEHTHI ITIaBHBIX NOATPYII BTOPOTO U TPETHETO NEPUOJIa HA3bIBAIOT XMMUYECKUMU
aHasioraMu? B uém nposiBisieTcs aHanorus?

5. CocTaBbTe IEKTPOHHYIO U TpaduuecKyto GopMyITy Al XUMUYECKOTO dJIEMEHTa 0]l HOMEPOM
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, IIP10,IIP11
1. JlaiiTe XapaKTepUCTUKY PEAKIIMKM CHHTE3a OKCHA CephlY X
2. B uéM nposBISAIOTCS OCOOCHHOCTH PEAKIMN 3aMEIICHHS Y OPTaHUYECKUX BEIEeCTB?
3. JlaiiTe XapakTepUCTUKY PEaKLIMK METaHa C XJIOPOM 110 BCEM IpU3HAKaM KilacCU(UKaLuu.
4. PaccuuTaiite TerioBoi a3 ekt peakuuu okucienus 70 kr azora B okcup azora Il
5. PaccraBbre K03(h(DUIMEHTHI B ypaBHEHUSX PEaKLUi, yKa)KUTE TUI PEaKIHH:

a) FeCl2 + Cl2” FeClsz ;6) A1(OH): M Al203 + H20; B) FeCh + NaOH ” NaCl + Fe(OH)3

6. Ilpu coenmuuenun 18T amoMuHMSA C KUCI0poaoM Beiaensercs 547 k]l temnotel. CocTaBbTe
TEPMOXHUMHUYECKOE YPAaBHEHUE PEAKIINU

Tema 2.2. DyIeKTPOJTUTHYECKAS JUCCONMALMS U HOHHBIH 00MeH

1. Kakwue BelecTBa OTHOCSTCS K 3JIEKTPOJIUTAM, @ KAKHE K HEEKTpoiIuTam?
2.3anoyiHUTe TabJIUILY
pH 2 12 7 8 5 13 4
[H-]
[OH]
Tum cpenbl
3.CocTaBbTe MOJICKYIISIPHBIC U HOHHBIC ypaBHEHUs peakiuii Mex 1y Bemectsamu: a) KOH u MgCl2
6) K2COsu HNOs3
4. Hanummure nonHsle U COKpaIIEHHBIE NOHHBIE YPAaBHEHUS BO3MOJKHBIX PEAKLUN MEXAY

MOTMApHO CJIMBAaEMbIMU PAacCTBOPAMHU COJIEH: HUTpAT cepedpa, KapOOHAT HATpuUs, XJOPHUA KajbIus,
dbocdat kanus

Pa3nen 3. CTpoeHue u cBoiicTBAa HEOPraHUYeCKUX BellecTB

Tema 3.1. Knaccupukanus, HOMEHKJIAaTypa U CTPOCHHE HEOPTAaHMYECKHUX BEIECTB
[IpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP04, JIPOS, MP02, MP09, TTPOS, ITP09

1. HazoBure o01mue kinacchl HEOPraHMUECKUX BEIIECTB
2.3anumure CTPYKTYpHYIO GOpMYITy CEpHON KUCIIOTHI
3. Kakue BbI 3HaeTe BelecTBa ¢ JBOWCTBEHHON (yHkumei?. [lpuBeante nmpumepsl TakKUX

BEIIECTB U MOJATBEPIUTE TAKYIO IBOMCTBEHHOCTh CBOMCTB YPABHEHHUSIMU COOTBETCTBYIOIINX
peakuui

4.BLI6CpI/ITC OKCHUBI N3 CIICAYIOIINX BCIICCTB

H2504 SO3 Fe20s3 CO2 H2S10s CaCOs CaO CO

S102 NaOH AI(OH)s Mn207 FeO SO2 N20s Na20
5. OtHecute npupory OKCHA0B. OTBETHI 3aMUIINATE B TAOIHITY

Na20 SO2 K20 CuO CrOs Mn.O, SI102 N20s

CaO SOs P20s FeO MnO Alz03 BeO Fe203




OCHOBHBIC

KHCJIOTHBIC

amMQoTepHbIE




6. Hekoropas xkucnora coaepxutr Bomopon (2,2%), wonm (55,7%) wu xucinopox (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 yriepoaa( II) ,0) rumpokcuaa memu (II), B)
XJIOPOBOJIOPOJHOM KHCIIOTHI, T) cysib(aTa HaTpus

Tema 3.2. PU3UKO-XMMHUYECKHE CBOHCTBA HEOPraHUYECKHUX BelllecTB
[TpoBepsiembie pe3yibTaThl 00yuenus- JIP04, JIP08, MP03, MP06, MP07, ITP03, TTP04, ITP06, ITP09

1. Hanmcarh ypaBHEHHS XUMUYECKHUX PEAKIIHiA, a K OYKBaM T M JT COCTaBUTh HOHHBIC ()OPMBI:

a) H2SO4 + Mg 6) Na20 + HBr 8) H2SO3 + CaO r) CaCOsz + HCI x) AICIs + AgNOze) Ba(OH)2 +
SiO2

2. OcyIlecTBUTh NEPEXO0/Ibl: KUK ™ OKCU Kalus ~ TUAPOKCU]T Kaius ” cynb(ar Kanus

3. 3amaua: CKOJBKO KI' HATpUs MOTPEOyeTcs I PEakiuu B3aUMOJACHCTBHS ¢ 16 Kr cephl,
coaepxarieit 25% npumeceit, ecimu cxema peakuun: Na + S * NaxS

4. CKOJBKO KI' HAaTpUsl OTpedyeTcs A peaklMK B3auMOJCHCTBUS ¢ 16 Kr cepbl, cojaepkalieit
25% mpumeceid, eciiu cxema peakuu: Na + S NapS

Tema 3.3. UnenTudukanus HeOPraHu4eCKNX BemecTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP07, MPO1, MPO03, TTP0S, ITP08, ITP09

1. Hanucarp xumuueckue (opMyIibl BEIIECTB, HAXOISAIINUXCS B TPEX Koj0ax, eciu:

A. pactBOp U3 nepBoii KOOI OKpaIIMBaeT IUIaMsl B JKEJThIH, a U3 BTOPOHl - B (PMOJIETOBBII
L[BET;

B. npu HarpeBanuu obpasia u3 tperseil ko0l ¢ NaOH nosiBuiics 3amnax aMmMuaka,

C. npu npunmBanuu pactBopa AgNO3 Bo Bcex o0paslax BBINATU OCaJKH OEJoro IBeTa,
npuyeM B o0paslie U3 TpeThel KoIObl 0CaJ0K PaCTBOPUIICS MpH 100aBICHUN BOJIBI;

D. no6asnenue pactsopa BaCl2 criocoGcTBOBaNIO BBINAJEHUIO OEIBIX OCAIKOB B 00pa3nax
U3 BTOPOH M TpeThell KoJo;

E. mpuimBanue pactBopa HC1 npuBeno k OypHOMY BBIJENIEHHUIO Ta3a B 00paslie U3 BTOPOi
KOJIOBI, IPUYEM 3TOT I'a3 BbI3Bal oMyTHeHue pactBopa Ca(OH)2.

OTBeT MOATBEPAUTH YPAaBHEHUSMU COOTBETCTBYIOIIMX pPEAKIUM B MOJEKYISIPHOH H
MOJIEKYJISIPHO-UOHHOH (popme.

2. OmpenenuTthb, B KaKOW UMEHHO KOJI0€ COAECPIKUTCS KAXKI0€ U3 YKa3aHHBIX BEIECTB.

B derbipex kombax 0e3 3THUKETOK COJEp’KaTcs PACTBOPHI CIEAYIOUIMX BEIIECTB: COJITHOM
KHCIJIOTHI, XJopuaa Oapusi, cynabdara xamus, ¢ochara xamus. Vcrmonb3ys TOMOJHUTEIHRHO PAacTBOP
AgNQg, onpenenuth, B KaKOii UMEHHO KOJO€ COAEPIKUTCS KaXa0e M3 YKa3aHHBIX BemiecTB. OTBeT
MOJITBEPAUTH YPAaBHEHUSIMU PEAKIMI B MOJIEKYJISIPHON M MOJIEKYJISIPHO-UOHHOHN (opMe.

3. OnpenenuTs cocTaB COAECP)KUMOTO BTOPOH U TpeThel MpoOupoK

B nsate npobupok, copepxkamux pacTBopsl xyopuaos kanus, menu (1), 6apus, amomunus u
xene3a (II1), no6aBunu pactBop NaOH. Yka3zaTb, B Kakux UMEHHO MPOOHUPKAX HaXOJWIHUCH JaHHBIE
COJIH, €CJIM B IIEPBOM MPOOUPKE BBIMAT 0CaI0K OENoro 1BeTa, B UeTBEPTOM - rofy0oro 1BeTa, B IATOM -
Oyporo 11BeTa, a BO BTOPOil U TpeTbel ocasika He 00pa3oBanock. [Ipu momory Kakoro peareHTa Mo>KHO
OTIPENIETTUTh COCTaB COACPIKUMOTO BTOPOUM M TpeThbei mpoOupok? OTBET MOATBEPAUTH YPAaBHCHHUSIMU
COOTBETCTBYIOIIMX PEAKIIMI B MOJICKYJISIPHOM M MOJICKYJISIPHOMOHHOM (hopme.



4. VYka3arb, B KAKOH UMEHHO MPOOUPKE HAXOTUTCS KaKIask COJIb

B maTe mpoOupok, cozaepkamux pacTtBopbl cyibdaroB HaTpus, mapranua (II), memm (II),
amromunns u xpoma (III), no6aBunu pactBop NaOH. Ykazarh, B Kakoii UMEHHO IIPOOUPKE HAXOAUTCS
Ka)/1asi COJIb, €CJIM B UETBEPTOM MPOOUpPKE BBINAI 0CAJOK IOIyO0To LBETa, B TPEThEN - CHHEBATO-CEPOTO
1[BETa, B MEPBOIl U MATOI MpoOUpKax - 6Ioro 1BeTa, MPUYEM 0CAJIOK B MATOM MPOOUpPKE PACTBOPUIICS
npu nobasnernn n3bbiTka NaOH, a Bo BTopoii mpobupke ocaaka He 00pa3oBanoch. OTBET MOATBEPIUTH
YPaBHEHUSIMH COOTBETCTBYIOIIUX PEAKIIHA B MOJICKYJISIPHON M MOJICKYJISIPHO-UOHHOU (opme.

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX BelleCTB
Temad.1. Knaccudukamus, cTpoeHHEe U HOMEHKJIaTypa OpraHM4ecKux BemecTB [IpoBepsiembie
pe3ynbTaThl 00yuenus- JIPO7, MP03, MP06, MP13, MP14, [1P02, ITPO3, ITP04, TTP11, [TP12

1. Kakwue BeriecTBa Ha3bIBaIOTCSl OpraHUYECKUMU?

2. Ha KOHKpeTHBIX IpUMeEpax MOSICHUTE, YTO TAKOE U30Mepus?

3.Uem oTiinyaeTcs CTpYKTYpHAsi U30MEPHs OT IPOCTPAHCTBEHHON?

4.Yrto noapasymenan A. M. ByTiepoB 1oJi XUMHYECKUM CTPOEHUEM BellecTBa?

5.HazoBute kucnopogocoaepxamue (yHKIUMOHAIbHBIE rpynnel. [lpuBenure mnpumepsl
COEMHEHUH, CoJlepKallluX ITH IPYIIIIbI.

6.[IpuBenuTe mMpUMep a30TCOACPXKAIIETO ANMKINYECKOro coenuHeHus. Hammmmre ero
CTPYKTYpPHYIO (OpMYITY.

7. Hanmmmute cTpyKTypHBIE (POPMYIIBI COSTUHEHNH, Ha3BaHUS KOTOPHIX: a) MPOIEH; 0)
NEHTHH-1; B)2-METWINEHTaH; I') IpoNaHajb; ) IEHTUH-2; €) IPOIIaHOBask KUCIIOTA

Tema 4.2. CBolicTBa OPraHMYECKUX COCIUHEHUIN
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPOS, MP02, MP03, MP15, TTPO1, ITPO6, ITP10, ITP11, ITP12

1. Pacudpyiite cienyromuryro nenoyky npespamienuii. HazoBute coenunenus A, b, B: stan +
Cl2——A + Na b+ Br2 B

2. Kakue coennHeHHsI MOTYT OBITh MTOJTyYEHBI KATATUTUYECKUM OKUCIIEHUEM METaHa B
pa3IUYHBIX ycIoBUAX?. Hanumure ypaBHEHUS! COOTBETCTBYIOIIUX peaKUnit

3.IIpeanoxure cnocod nosydyeHus2-xjaopnponada u3 l-xmnoprponana. Hamummre ypaBHeHUs
COOTBETCTBYIOLIUX PEAKIIUH.

4.Tlpennoxure cnoco0 OYUCTKM 3TaHa OT HpuMmeced »TuieHa. Hanummre ypaBHEHHS
COOTBETCTBYIOLIUX PEAKIIUH.

5. [Ipemioxxkute crnocoObl TMOJNyYyeHHs aleTUIeHa W3 HeopraHuyeckux BemiecTB. Hamwmmmre
YPaBHEHUS COOTBETCTBYIOIIUX PEAKIIUM.

6. IIpu B3aumoneiicteum Oyraauena-1,3 ¢ GpoMoM BO3MOXKHO 00pa30BaHUE pa3HbIX COCTUHEHUH,

qTO 3TO 34 COETUHEHU?

7.Kakue apomaruyeckue yrieBOJOPOJbl MOTYT 00pa3oBaThCs MpU AETUAPOLMKIU3AINHN H-
okrtaHa? Yrto »TO 3a coeTMHEHUA?

8. CocraBbTe ypaBHEHHUs peakIMM MOTy4YeHUsI MeTHI(HOopMUaTa —CI0XKHOTO 3(upa MEeTaHoIA U
MYpaBbUHOH KUCJIOTBI. B KakuX ycIOBHSX ClEIyeT POBOAUTH 3Ty PEAKLIUIO?

Tema 4.3. UnenTndukanus OpraHuYecKHuX BelleCcTB, MX 3HAYCHHE M INPHUMEHEHHE B
OBITOBOI U NPOU3BOACTBEHHOM JAeATEJIbHOCTH YEJI0OBEKA.
[TpoBepsiembie pe3ynbTarhl 00yuenus- JIP03, MPO1, MP03, MP08, MP13, MP14, I1P01, ITP07, 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 Bosa; 6) BomHbIi pacTBop CuSOs4 ;7)aMMHuauHbIi pacTBOp OKCHA cepedpa; 8)Boja.

B nByx npoGupkax copepkaTcs ClIeayolue BeuecTa:

1 BapuanT: a) OcH30iHas KHUCI0Ta; 0) aHUITHMH

2 BapHaHT: a) TJII0K03a; 0)caxaposa;

3 BapHaHT: a) IIF0K03a; 0) TJIUIIEPHH.

4 BapuaHT: a) yKCYCHasl KUCI0Ta; 0)3TUIIOBBIN CIIUPT.

5 BapwmanT: a) popmanuH; 6) STUIOBBINA CIIUPT
C noMoI1pI0 MUHUMAJIBHOTO YHCIIa peareHTOB (YKa3aHHBIX B Hauajie paboThl) ONPENEIUTE COACPKIMOE
KaX/101 u3 mpobupok. Hanummre ypaBHEHUSI COOTBETCTBYIOLINX PEAKLIUH.

Paznesn. 5. KuHernueckme HW TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH IPOTEKAHHSA
XHMHYECKHX peaKIuid.

Tema 5.1. CkopocTh XUMHUYECKUX peakUuil. XMMHUYECKOE PaBHOBECHE.

[Tpoepsiembie pe3ynbTaThl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP07, MP15,
ITP08, ITP09

1. Kakyro BeIMUMHY Ha3bIBAIOT TEMIIEPATYpPHBIM K03 punneHTOoM?

2. Kakwue BerecTBa Ha3bIBAIOTCS KaTalu3aTopamMu?

3. Kak Ha3pIBatoTCs OMOJIOTMYECKHE KaTalu3aTophbl?

4. Bo CKOJBKO pa3 U3MEHHUTCS CKOPOCTh peakuuu 2A + B>A2B, eciiu KOHIIEHTpalMIO BELECTBA
A yBenuuuTh B 2 pasa, a KOHLIEHTpaLuIO BellecTBa B ymeHpuTh B 2 paza?

5. Ilouemy ckoponopTsiuecs: NPOAYKTHI XPAHAT B XOJOAUIbHUKE?

6. Ilouemy Ha MyKOMOJIBHBIX 3aBO/IaX MHOT/Ia IPOMCXOAT 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 Ha3bIBaeTCAI XMMUYECKHM PaBHOBECHEM?

10. B kakyro CTOpPOHY CMECTHUTCS XHMHYECKOe paBHOBecue cucteMbl AB< > A+B, ecmm
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 + 2H>>CHas+
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, HEHACHIIIIEHHBIM?

2.YT10 Ha3bpIBaETCS pacTBOPUMOCTHIO BellecTBa?

3.Yro Ha3pIBaeTCsA MacCOBOM J0JEN pacCTBOPEHHOTO BELECTBA?

4. Kakas nociaenoBaTelbHOCTh IPUTOTOBICHHS pacTBOpa?

Paszpnen 7. XuMusi B ObITY U IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JIOBEKA

Tema 7.1. Xumus B ObITY M IPOU3BOACTBEHHOH JIEATEIILHOCTH YEIOBEKA
[Tposepsiembie pe3ynbTathl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MPOS, MP08, MP17, MP18, T1P02,
ITP06, ITPO9, ITP11, ITP12

1. JoxaxwuTte, 4To 6€3 XMMHUH HEMBICIIUM COBPEMEHHBIHN OBIT YeTOBEKA.

2. Kaxyro pornb urpatot BuTamMuHbl? Ka ux npumensats? Kak coxpaHsaTh BUTAMUHBI B ITUIIE?

3. Uro Takoe CMC? Kakue npenmMymiecTBa U HeJJOCTaTKH UMEIOT OHH 110 CPABHEHUIO C MbLIIaMH?



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

5. Pacckaxute 0 OBITOBBIX NECTULHMAAX, KOTOPbIE Bbl IPHUMEHSETE J0Ma, Ha Jaye WIM Ha
npuycageOHoM yyactke. KakoBbI mpaBuiia ux 6€30MacHOro IpUMEHEHHUs?

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 IPOMBIIIUICHHBIX TIPEATPUATHIX
Hcnonb30BaHre MUHEPATHHBIX KUCJIOT HA MPEANPUATHSIX PA3TMYHOTO MPOQHIs
[ToBapeHHast COJIb KAK XUMHUYECKOE CHIPhE

buoTtexHonorus U reHHast UHXXEHEepUs - TEXHOJIOTUN

CoBpeMeHHbIE METOIbl 00€33apaKUBaHUSI BOJIbI

3amuTa 030HOBOTO PKPaH OT XUMHUYECKOTO 3arps3HEHUs

Nk~ whE

5.3 I[Ipumepbl TeCTOBBIX 3aJaHUT

BxoaHoii KOHTPOJIb.

Ipumeuanue. [IpenogaBaresns onpeaenseT KOJIMYECTBO BOIPOCOB U3 MPEITIOKEHHbIX.
Bapuant nepsblii

|. DnexkrpoHHas GpopMylia BHEIIHETO SHEPTETUYECKOTO YPOBHS aTOMa KPEMHHS

V2 A\ 4 iuzuz nxnzﬂ
i) 3s3p; 2)3s3p; 3)4sdp; 4)dsdp.

2. Xumudeckas cBsi3b B Mojekyie NHa:
1)  woHHas; 2)KOBaJCHTHAs MOJSIPHAsT; 3 )MeTaInIecKasi;4)KOBalIeHTHAsI HETIOJISPHASL.
3. Haubonee sipko BeIpa)keHHBIE HEMETAJUTMYECKHE CBOMCTBA TPOSIBIISET:
1) Si; 2)C; 3)Sn; 4)Ge.
4.0xcunpl pocopa (V) U IUHKA SBISIFOTCS COOTBETCTBEHHO:
1)  KHUCJOTHBIM U OCHOBHBIM; 2)OCHOBHBIM M KHUCIIOTHBIM; 3)KHUCIOTHBIM M aM()OTEPHBIM;
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 P AUCCONMAIIIN 00PA3YIOT B KAYECTBE aHMOHOB TOJBKO THAPOKCHI-UOHBI,
SIBIISTFOTCSL:
1)kucnoramu; 2)CpeAHUMHU COJIIMU; 3)IIeN0YaMU; 4)KUCIIBIMU COISIMHU.
7. Cymma ko3 duureHToB nepea GopMyaaMu HEAIEKTPOIUTOB B YPAaBHEHUH PEAKIIUN
Fe + 2HCI(p-p) =FeCl2+ IF" paBna: 1)2; 2)3; 3)4; 4)5.
8. CymMBI BceX KOA(P(PHUIHMEHTOB B MOJHOM M COKPALICHHOM MOHHBIX YPaBHEHUAX PEAKIUH MEXKIY
pacTBopamH cynb(aTa HaTpHs U XJI0pHia Oapusi paBHbI:
DI1u3; 2)I11us; 3)9u3; 4)9us.
9. CokpamieHHOe HOHHOE ypaBHeHHE peakunu Mgz + 20H- Mg(OH)2, cooTBeTcTBYET
B3aUMOJICUCTBUIO:
1) pacTBOpa COJIM MarHus CO MIEJI0YbIO;
2) HepacTBOPHMOW COJHM MarHHs CO IIE0YbI0;
3) pacTBOpa COJIM MarHus C HEPaCTBOPUMBIM OCHOBAaHHEM;
4) HepacTBOPUMOI1 COJIM MarHusi C HEPACTBOPUMBIM OCHOBAHHUEM.
10. Peaxnus MOHHOTO OOMEHa MJIET 1O KOHIIA B PE3YJIbTATe BBIAEICHUS I'a3a IPU B3aUMOIECHCTBUHU:
1)Cu(OH)2 ¢ H2S04; 2)KOH ¢ Zn(NOs3)z2; 3)Ca(HCOz3)2 ¢ HCI; 4)Na2COz ¢ CaCF.
I1. B cxeme nmpeBparnieHuit
1 2 3 4



MOBBILLICHHAS TeMIlepaTypa HeoOXoauMa JJis TPOBEACHUS PEeaKIIUA:
11,23, 2)1,34, 3)124; 4)234.
12. KapOoHar - HOHBI MOKHO OOHAPYKUTh BOAHBIM PACTBOPOM:
1)xsopoBoIOpOIa; 2)XIIOpUAa HATPHS; 3)THAPOKCcHUIA HATPus; 4)cynb(haTa aMMOHUS.
13. C nHaumeHbleil CKOPOCTHIO PU KOMHATHOM TeMIlepaType MPOTEeKaeT PeaKIus
1)Fe u Oz; 2)CaCOs u HC1(p-p); 3)NaOH(p-p) u H2804(p-p); 4)CuSOas(p-p) u NaOH(p- P).
14, Xumuueckoe paBHOBECHE B CUCTEME
PeO(t) +Ha(r)* Pe(r) + H20(r) — Q cMecutbcsi B CTOPOHY MPOJYKTAa PEAKIUU IPH:
1)roBBIIICHUN  JaBJIEHUS;  2)MOBBIIICHUM  TEMIIEpaTypbl;  3)IOHMKEHUM  JIaBJICHHUS;
4)UCnoJIb30BaHUU KaTalu3aTropa.
15. Cynbdat kampusi OTHOCUTHCS K KJ1accy:
1)okcuoB; 2)ocHoBanwmii; 3)coieit; 4)KUCIIOT.
16. Kaxk uzmensercs paguyc atoma B psay Li - Na -K?
1)He n3MeHseTcs; 2)cHavaja yBEJIMUYUBAETCS, IOTOM YMEHbIIAETCS; 3)yMEHbIIAeTCS;
4)yBeIn4rBaeTCs.
17. Kako# U3 MEeTaIoB HE pearupyer ¢ BOJHBIM pacTBopoM cyibdara meau (l1):
1)xxene30; 2)cepedpo; 3)0a0B0; 4)HATPHIA.
18. Ilpu B3auMOJEHCTBHN C HEMETAJUIAMH METAJLIBI TPOSIBIISIIOT CBOWCTBA!
1 )okucnurensHbIe; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIE; 4)OCHOBHEIE.
19. dopmyna BemecTBa, 0003HAYCHHOTO «X» B CXEME MPEBPAIICHUI:
P--eee- > X ->HsPOs4,
1)PH3;  2)CasP2; 3)P20s; 4)PCls.
20. ®ocdar kanblysg MOKHO MOIYYUTh PEaKiieil HOHHOTO OOMEHa MPH B3aUMOICHCTBUU:
l)kaneius ¢ GochopHO KUCITOTOM; 2)okcHuaa Kanbius ¢ okcuaoM (ocdopa(V); 3)cynsdara
Kaiblus ¢ pochopHO KUCIOTOH; 4)pocdaTa HATPUS C XJIIOPUAOM KallbIHsL.
21. CeippeM Ui IOTYUYESHUS KACIOPO/Ia B TIPOMBIIIIIEHHOCTH CITYXKHT:
1)6eptoneroBa conb KCIOs; 2)nepmanranar kanus KMnOg; 3)Bo3nyx; 4)nepokcu]; BOAOpoaa
H20o.
22.0mpenennTe MacCOBYIO JI0JTI0 Xkene3a B okcuae xemnesa(LL):
1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoii 1,6r coxrau B kuciopoze. Onpenenure o0beM okcua cepsl(I'Y), n3mepeHHslit npu
HOPMAaJIBHBIX YCIIOBHSX, KOTOPBIA 00pa30BaJICs TIPU 3TOM:
D11,2n; 2)1,12m; 3H112n; 4)0,112m.
24.0Onpenennre MacCoOBYIO JIOJIO caxapa B pacTBOpE, MOJIyIeHHOM pacTBopeHueM 10r caxapa B 190r
BojbI? 1)0,5; 2)0,1; 3)0,05; 4)2.

OtBernl
BxoaHoi koHTpOJb M0 xXumMuu 1 kypc Bapuanrt nepsblit

Ne Bompoca (1 2 3 4 5 6 7 8 9 |10 11 12
OTtBer 1 2 2 3 4 3 1 1 183 2 1
Ne orpoca (13 14 |15 16 17 (18 19 20 (21 (22 23 24
OTtBer 1 2 3 4 2 3 3 4 33 4 2 3

Bxoanoii kKoHTpoJIb M0 XuMuM 1 kypc BapuanT Bropoii
1 2oron
28 eh2n 4

.AnekTponHas popmyina atroma 1s 2s 2p 3s 3p . XuMuueckuii CMMBOJI U (pOpMyJia BOJOPOTHOTO
COEZMHEHUS 3TOTO IEMEHTA:
1)C u CH42)Si u SiH4; 3)O u H20;
4)S n HoS.



2. Xumuueckas CBA3b B OKCHUJIE JIUTHUS:

l)uonHas; 2)koBajieHTHas MOJIsIpHAs; 3 )MeTauTndeckas; 4)KoBajleHTHas! HEMOJISIpHAS.
3. B Manibix neprnoaax nepuoanyeckoil CUCTEMbl XUMHUYECKHUX AJIEMEHTOB C YBEIHMUECHUEM 3apsijia siaep
panuychl aTOMOB:

1)yBenuuuBaroTcs; 2)U3MEHSIOTCS IEPUOANYECKU;

3)ymeHblIatoTCs; 4)HEe U3MEHSIOTCSL.
4. ®opmysbl OCHOBHOTO M KUCIIOTHOTO OKCHJIOB 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 KaTHOHBI MeTala M TUIPOKCUI-UOHBI,
SBIISIOTCS:

1)kucnoramu; 2)cossiMu; 3)imenodamu; 4)aMmpOTepHBIMHA THAPOKCHIAMH.
7. Jlammnouka mpuOopa JJ1sl UCIIBITaHUS BEIIECTB Ha AJIEKTPOIPOBOIHOCTD 3arOPUTHCS MIPH MOTPYKEHUU
AIIEKTPOJIOB B:

1)consHyr0 KUCIOTY; 2)xnopun Kamus (KpucT.); 3)okcun xenesa(lll);
4)IMCTUIITMPOBAHHYIO BOJY.
8. Cymmbl Bcex K03 (UIMEHTOB B MOJHOM M COKPAIIEHHOM MOHHOM YPaBHEHHUSAX PEaKIUN MEXKIY
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)CaClz ¢ BaSOs4; 2)CaClz ¢ Na2SO4; 3)Ca ¢ Na2S04; 4)CaCOsc 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 comu(NH4)2SOs MOXHO yCTaHOBHUTD, HCIIOJIB3YS [IBA PACTBOPA, COAEPIKAIIUE
VATT" 2+ AX/ATT- o+ 2+ 2- T2+
wonsl: 1)OH u Ba ; 2)OH u H ; 3)CI- u Cu ; 4)COs uBa.

13. C HaubombIIel CKOPOCTHIO MTPH KOMHATHOM TEMIIEPATYpe MPOTEKAST PEaKIIHs MEeXKIY:
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. Xumunueckoe paBHoBecue B cucteme: CO2(r) +C(1) "2CO(r)— 173 xIx CMeIlaeTcs B

CTOPOHY IPOJAYKTA PEaKIHH MPHU:

1 )IOBBIIIIEHUH TABJICHUS; 2)ITOBBIIICHUH TEMITEPATYPHI; 3 )TOHMKECHUH TEMITEPATYPHI;
4)UCnoNIb30BaHUU KaTalu3aTropa.

15. T'uppoxcua Kanblusi OTHOCUTBCS K KJ1accy:

1)okcuaoB; 2)ocHOBaHMIA; 3)coeii; 4)KUCIOT.

16. Kak n3MeHsFoTCSl KMCIOTHBIC CBOMCTBA BBICIIMX OKCHJIOB CiieBa Hampaso B psay AX-Si-P?
1)He u3MeHsA0TCA; 2)CHavalla yBEIMYUBAIOTCS, TOTOM YMEHBIIAIOTCS; 3 )yMEHBIIIal0TCS;
4)yBeNMUNBAIOTCS.

17. Kaxkoil U3 MeTayIoB HEe pearupyeT ¢ BOAHBIM pacTBOpoM cyibdaTa Mean (XX):
1)xxene30; 2)30510T0; 3)0JI0BO; 4)HATPHUT.

18. Ilpu B3auMoJeicTBUU C METAJUIaMU HEMETAJLIBI MPOSIBIISIIOT CBOUCTBA:

1 )okucnuTenpHbIe; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIBHEIE; 4)OCHOBHBIE.

19. ®opmyna BemiecTBa, 0003HAUEHHOTO «X» B CXEME MPEBPAIICHUI:

+H2 + HCI
FeO----- > X ------ >FeCXo:
1)Fe203; 2)FeClz; 3)Fe; 4)Fe(OH)-.
20. T'mppoxcun nMHKa 00pa3yeTcs Npu B3aUMOJICHCTBHHU:



l)okcuma muHKA ¢ BOJOM; 2)OKCHIA IMHKA C THAPOKCHIIOM HATpHs; 3)XJIOpHJa IIMHKA C
ruapokcuaoM meau(Il); 4)xmopuaa uuHKa(p-p) ¢ THAPOKCUAOM HATPUsA(P-p).
21. B npOMBIIIJIEHHOCTH CEPHYIO KHCJIOTY MOIYYatOT MOTJIOMEHUEM:

1)SO3 Bomoit; 2)SO3 pacTBOpoM cepHOU KUCIOTHI; 3)SO2 BOIOI;

CEpPHOM KHUCJIOTBHI.

4)SO; pacTBOpOM

22.0Onpenenure MaccoByo om0 Mean B okcuae meau(1l):

1)0,8; 2)0,9; 3)0,11;  4)0,14.
23.Macca ra3o00pa3zHOro BOAOPOAA, KOTOPBI
COJISTHO# KUCIIOTE COCTABHUT:

BBIIETIUTCSI IIPU pacTBOpeHUH 4,5 I aJlOMUHUS B

1)0,2r;  2)0,3r;  3)0,4r;  4)0,5r.
24.0mpeenniTe MacCOBYIO JIOJIFO COJIM B pacTBOpPE, MOJIydeHHOM pactBopeHuem 20r comm B 140r
BOJBI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTBeThI
BxoaHoi koHTpOJIb MO XUMHHU 1 KypC
BapuanT BTOpOI
Ne Bompoca |1 2 3 4 5 6 7 8 9 10 11 12
OTtBer 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. 3agaHusl NpaKTHYECKUX padoT

Pa3nes 1. OcHOBBI CTpOCHHS BelecTBa

IIpakTuyeckas padora Nel. «CocraBieHue XUMHUYECKUX (OpPMYJT ABYXAaTOMHBIX COEIWHEHUMN
(oxcum0B, CyIb(PUIOB, THAPUAOB U T.I1.) U JPYTUX HEOPTrAaHUYECKUX COCTUHEHUHN OTJICNIBHBIX KJIACCOB
C MCMOJIb30BaHNE XUMUYECKON CUMBOJIMKY M HA3BaHUM COEMHEHUN 110 TPUBUAIIBHOM HOMEHKIIATYpE
u MexxryHapoHoit [TUPACHy.

Heanb: CoBepiieHCTBOBaHUE YMEHUIN COCTaBISITh (DOPMYIIbl OMHAPHBIX COEIMHEHUH, Ha3bIBATh UX,

3aKpCIUTh NOHATUA «CTCTICHb OKHUCJICHUA), <<6I/IHapHI>IC COCOAUHCHUA,

3ananue 1.

Bapuanr 1

Bapuanr 2

1. Ompenenute CcTENEHU OKHCICHUS aTOMOB
DIIEMEHTOB B COCAMHCHHSX, (OPMYJIBI KOTOPBIX
SiO2, NeoO, ReS, TIBr. IlpuBemute Ha3zBaHuUs
Ka)KJI0TO U3 BEIIECTB.

XUMHUYCCKUX

1. OHpCIICJ'II/ITC CTCIICHU OKHMCJICHHUA aTOMOB
DJICMCHTOB B COCAMHCHUAX,

dopmymsl kotopsix ICO, AO3, H20s, \asP.

2. Kakas u3 cnemyrommx GpopmMya COOTBETCTBYET
okcumy azota (II):

W, N%s, Nfy, VC)?

2. BeiOepute dopmyny okxcuma mapranuna (IV):
MHO, MH207, MHB4, MIOs.

3. Hanummre ¢opMysibl BelecTB:

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

3. Hanumure ¢hopMynbl BEIIECTB: a) OKCUAA MEIH
(IT); 6) oxcuma HaTpusi.

3ananme 2. CoctaButh HopMyiTy OMHAPHOTO COCTUHEHHUS AIFOMUHUS C YTIIEPOIOM.

3ananmue 3. Hazsate BemectBa: NaCl, MgS, KH



3ananue 4.Haiinu crenenp okucienus xjaopa B coenuHeHuu Cl20.
BoiBoa mo padore.



IpakTnyeckoe 3aHsaTHEeNe2.XapaKTEPUCTHUKA JJIEMEHTA IO €ro IMOJIOKEHHUID B MEPUOIUYECKOU
cucteme JI.11. Menneneena

Hean: XapakTepu3oBaTh XUMUUYECKHE JIEMEHTHI B COOTBETCTBHH C MX ITOJOKEHUEM B TIEPUOTUICCKOM
cuctemMe xumMuueckux aemenToB [[.. Menpeneesa 1o miany.

Ilnan XAPAKTEPUCTUKH IJIEMEHTA

1) Haspanue 3yieMeHTa;

2) XUMUYECKUN CUMBOJI;

3) IlopsaxoBsiii HOMED;

4) AtomHas macca;

5) Howmep nepuona;

6) Howmep rpymmbl, BU/ MOATPYIIIHI;

7) 3apsia sigpa aToMa;

8) Uwcio mpOTOHOB M HEHTPOHOB,;

9) OO6imee YUCIIO HIEKTPOHOB;

10) DnextponHas popmyia;

11) Meramt WM HEMETAILT;

12) Beicmuii OKCHJI, €ro XapakTep;

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

BapuanTl. Jlath XapakTepUCTHKY JIEMEHTOB C MOPSIIKOBBIMU HOMepamu 13,21
BapuanT 2. JlaTh XapakTepUCTHUKY 3JIEMEHTOB C MOPSAIKOBBIMU HOMepamu 15,23

BapuanT 3. /laTh XapakTepuCTHKY 3JIEMEHTOB C OPSAKOBBIMU HOMepamul7, 25

Paznen 2. Xumnueckue peakuu

IIpakTyeckoe 3anaTHe Ne 3«THUIIBI XUMUYECKUX PEAKIIUII.

Hean: Knaccuduumponarh peakiiuy 1Mo caeAyOUUM IpU3HaKaM: YUCITy U COCTaBY UCXOJHBIX BEILLECTB
U TPOAYKTOB PEAKIMH, U3MEHEHHUIO CTEINEeHEH OKUCIIEHUS XMMHUYECKHX 3JEMEHTOB, OOpaTUMOCTH
IpolLecca, y4acTUIO KaTajlu3aropa, TeIIoBoMy 3 ety

Bapmuanr 1.

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

2) Al +Fe203 —> A12C3 +Fe+Q

3) CaCO3->Ca0 +C0O2-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

IpakTnyeckoe 3ansaTue Ned. «Pacu€rpl MO ypaBHEHUSIM XMUMHYECKHX PEAKIUN C MCIOJIb30BAaHUEM
Macchl, 00bEMa (HOpMaIbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBAY.


https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html

Heﬂb: O3HaKOMHTBECSI C OCHOBHBIMHM 3aKOHAMU XUMHUH H HAay4YUTBECA C HMX IIOMOLIBIO pCHIaTh
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. CxoIbko MoJelt Kuciopoja coaepxutcs B 128 T kuciopona?

3. Ilpum rpo3oBBIX pa3psaax B aTMocdepe MPOUCXOAuT cieayromas peakmus: N2 + O2 = NO2.
VYpaBusiite peakiuio. CKOJIBKO MOJIEH KHCIOpPOAa MOTpedyeTcs i MOJHOTO MpeBpamieHus 1 Moms
azota B NO2? Ckosbko 310 Oyner rpammoB kuciopoaa? Cxonbko rpaMmmoB NO2 obpazyercs?
Bapuanr 2.

1. B crakan Hanumau 180 r Bogsl. CKOIBKO MOJIEKYT BoibI B crakane? Ckonbko 310 Mojeit H20?

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

3. B maccaxupckuil camolneT mepes HaudaioM peiica morpysmiun 200 kr mpoaykToB (macca 0e3
ynakoBku). Kak u3mMeHnunach Macca aBuanaiiHepa 1ocie Toro, Kak B IOJIETE MacCaXupaM MpeaIoKuIn
o0eJ1 1 Bce MPOIYKTHI ObUIH ChEACHbI?

Bapuanr 3.

1. Kpacusiii nopomok meau (6,4 T') CMEIIalnd ¢ JKEJITHIM IMOPOIIKOM cepbl (3,2 T) W Harpemiu.
[Tosryunnu 4epHbI MOPOIIOK, HE COAEPKAIMI KPACHBIX KPYIMHOK MEIH U JKEITOr0 MOPOIIKA CEPBHI.
KakoBa Macca noigyueHHOro 4yepHoro nopoika? Hanumure ypaBHEeHHE peakiuu

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

3. Ilpu rpo3oBbIX pazpsuax B arMochepe MPOMCXOAUT cieayromas peakuus: N2 + 02 = NO2.
Vpasusiite peakiuto. CKOIbKO MOJIEH KHCIOpoJa MOTpeOyeTcs sl TIOJIHOTO MpeBpaiieHus 1 Mo
azota B NO2? Ckombko 310 Oyner rpammoB kuciiopoaa? Ckonbko rpammoB NO2 oOpasyerca?

IIpakTnyeckoe 3ansaTueNe S.

Hesmmn. Ha npakTrke yOequThes B CYIIECTBOBAHUH THAPOIIN3a; COBEPIICHCTBOBATH YMEHHSI HA0II01aTh
XUMHUYECKHE SIBIICHUS; OOBSACHATh HaOMIOJaeMble SBJICHHS M PE3yJbTaThl OMBITOB; pelIaTh
Ka4eCTBEHHBIE 33]]a4l; COCTABIATh YPAaBHEHHUS XMMHUYECKUX PEAKIMi MOHHOTO OOMEHa C y4acTHEeM
HEOPraHMYECKUX BEIECTB.

Bonpocs! 1151 10nycKa K JjabopaTopHoii padore

1. Chopmynupyiite 11e1b MIAHUPYEMOTO IKCIIEPUMEHTA,

2. OOBsCHHUTE, KaKOW MPOIECC HA3BIBAIOT THIPOIU30M, KaKOH OH ObIBaeT?;

3. KakoBa pons rugponusa B npupose?

4. OOBsCHUTE, Kakhe CYIIECTBYIOT CIHOCOOBI JIOKa3aTelbCTBAa CYIIECTBOBAHUS THIPOJIN3A
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB;

5. OOBsScCHHUTE, KaK COCTABJISIETCSl ypaBHEHHUE THIPOJIN3A;

6. OObsicaute, uro Takoe pH? Kak 3aBUCHT JaHHBIN MOKa3aTeNbh OT KUCIOTHOCTU WM OCHOBHOCTH
Cpelbl pacTBOpA;

7.00BsICHUTE XO/] BBITIOJIHEHUS SKCIIEPUMEHTA TI0 PEIICHUI0 KaUeCTBEHHBIX 3a/1a4;

8. Ilepeuncnure OCHOBHBIC aCIEKTHl COOJIOJCHHUS TEXHHKH OC30MMaCHOCTH TIpH padore ¢
arpeCCUBHBIMU peareHTamMu (TUAPOKCHU HATPHS).

OO0opynoBaHue U MOCyAa PeakTuBbl

1. CTexyIstHHBIE TPOOUPKH

1. PactBop NaOH

2. HlTatuB i1 npoOupoK

2. PactBop Na2SO4

3. PactBop AI1CI13

4. PactBop Na2CO3




5. PactBop Cu(OH)2

6. KcI0THO-OCHOBHBIN MHAUKATOP

AJIropuT™M nipoBeeHus onbita Ne 1

Bonpocel u 3aganus

3amanue Ne 1. B Tpex mnpobupkax mnoa
HOMEpPAaMHU HAaxOJATCS PacTBOPBI  TPex
coJIeil: XJopuaa aIOMUHUS, Cynbdara
HaTpusi, KapOoHaTa Hatpus. He monb3ysch
NPYrUMH pEeaKTUBAMH, ONPEICITUTE COCTaB
KaKJI0M TIPOOUPKH.

1. Jarp oObBsCHEHHE NPOBEICHHBIM
onbITaM. 2. COCTaBUTh YPABHEHUS PEAKIUT,
[IPOTEKAIOLIUX B pooupKe B
MOJICKYJISIPHOM U HOHHOM BUJaX.

AJITOPUTM IIPOBeJieHHs OnbITa Ne 2

BOHPOCLI H 3a1aHUA

3amanue Ne 2. Yrto mnpowusoiiner, eciy
OXJIaJJUTh PAacTBOp KapOOHaTa HATpUS WU
no0aBUTh K HeMy Tuapokcua Hatpusa? 1.1.
Hanute B npoOupky 1-2 miu pactBopa
kapOonata  Hatpus. 1.2.  OmycTuTh
NpoOUpPKYy B CTakaH C OYEHb XOJIOJHOU
Booi win cHerom. 1.3. IlpoBeputh cpeny
pacTBOpa  HpU  TMOMOUIM  KHCIIOTHO-
OCHOBHOTO WHIuKatopa. 1.4. JIo6aBUTH K
pacTBOpy KapOOHaTa HaTpuUs TUIPOKCH]
HATPHSL.

1.Kakoii mHAMKATOp JIy4Ille HCIOJIb30BaTh
TUIs1 OTIpEIEIICHUS Cpelibl pacTBopa? 2.
CoCTaBUTh COOTBETCTBYIOIINE YpPaBHEHUS
XUMHUYCCKUX peaKuMﬁ, B MOJICKYJIIPHOM M
MOHHOM BHUJaX.

AJITOPUTM NPOBeAeHHs onbiTa Ne 3

Bonpocel 1 3a1anus

3amanne Ne 3. [IpoGnemusnii ompiT. 1.1. B
OJIHY TIPOOHMPKY C pacTBOpoM cyinbdara
veau (II) mpunuth pacTBOp THAPOKCHAA
HaTpus. 1.2. Bo BTOpylo mpoOHpKYy c
pactBopoM cynbdara meau (1) mpumuth
pacTBOp KapboHara HaTpus. 1.3. CpaBHUTH
[IBET 00pa3yrOIMXCsS 0CaaKoB. 1.4,

OOpaTuTh BHUMAaHKE Ha BBIJCIICHUE ra3a B
omHOUW w3 mpobupok. 1.5. OmnpenenuTs,
OTKYyZla MOXKET BBIIEHAThCA ATOT ra3? 1.6.
[IpoBepuUTh KayeCTBEHHBI COCTaB Ta3a]
ropsmei  aydnHkoi. 1.7. OOBSICHHUTH

1. CocraBuTh COOTBETCTBYIOLINE
YpaBHEHUS XUMHUYECKUX  peaKiuil, B
MOJIEKYJIIPHOM U MOHHOM BH/IAX.

MPOUCXOJISIIIEE SBJICHHE.




AJITOPUTM nIpoBeeHus onbiTa Ne 4

Bonpocel u 3aganus

3ananue Ne 4. [Ipobnemusiii onwit. 1.1. K|
pacTBOpy XJIOpUAA ATOMUHHS TPUIHTH
pacTBOp KapOOHATa HATPHUSL.

1. OOBSICHUTH MPOUCXOJAIICE SIBICHUE. 2.
CoCTaBUTh COOTBETCTBYIOIIHME YpPaBHEHUS
XUMUYECKUX PEaKIHid, B MOJECKYIIPHOM U
MOHHOM BuJax. 3. OTBETUTH Ha BOIPOCHI.
/11 4dero B MEIMIMHCKOM IIPAKTHKE
MCIIOJIB3YIOT PAcTBOP MUTHEBOM COABI IS

MMOJIOCKAHUW A ITPU BOCHTAJIMTCIIbHBIX




3a0oneBanusax ropuna? KakoBa  poib
runponuza B mnpupone? Ilouemy pactBop
MbLJIa IEHUTCSI B BOJE?

BriBoabl.

MIpoaHanu3upylTe COOTBETCTBME TMOJYYEHHBIX pE3yJbTaToB TUMaM Tuaposmsa. Crenaiite
COOTBETCTBYIOIIUE BHIBOJIBI.

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

Pa3nen 3.CTpoeHue u cBOIiCTBA HEOPraHUYECKUX BelECTB

IIpakTuyeckoe 3anaTume Ne6 Krnaccudukamus, HOMEHKIaTypa H XUMHYECKHE (HOPMYJIBI
HEOPTraHUYECKHUX BEILIECTBY

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

AKTyanu3anusi 3HaHH:

@pOHTAIBHBIN OIIPOC.

1.Yrto takoe oxcuabl? Kakue 6piBatoT okcupl? [louemy HeconeoOpa3yromire OKCUIbl TaK Ha3bIBAIOTCA?
2.Yto takoe kucnotel? Kakue kucnorsl Bel 3Haere? Uto Takoe TpEXOCHOBHAs KUCIOTA?

3.Yrto Takoe ocHoBanua? Uro takoe ménoun?

4. Yto takoe conu? [IpuBeaute npumepsl comeil.

5. IIpo6.iemuslii Bonpoc. [Touemy 1 KUCIOTBI U OCHOBAHUSI O0OBEAUHSAIOTCS B TPYIITY THIPOKCHIBI?
Urto y HEX 00I1IEeT0 ¥ YeM OHU OTINYaroTcs?

BeinosiHeHHe 3aJaHUH 10 BADHAHTAM

Bapuant Ne 1

1. Hazosure coemuuenus: N(N03)2, CuO, CO2, NaOH , SO2 , H2S04, CaSO4, KOH, HC1, HNO03,
CaO, KC1.

2. U3 3amanus Ne 1 BeImummrTe GopMyIIbl OKCHIOB.

3. CocraBbTe (hOpPMYIIBI BCEX BO3MOKHBIX OKCHIOB JUIS cieayrommx semenTos: Ca , S, O, Mg.

4. CocrtaBbTe (hOpMYIIBI CIEAYIOMUX COeAMHEHUI: oken azoTa (1), ruapokcua HaTpus, cyabdar 6apus,
OKCHJIT MarHusi, XJIOPUJI TFOMUAHUSI.

Bapuant Ne 2

1. Hasosure coequHeHus: BaCh, H2SiOs3, H3POs, BaO, H2S0s, AlICI3, Ba(OHh,

KNOs, Ca('O s, Fe(O”, Na20, P20s

2. U3 3amanus Ne | BemmummTe GOPMYITBI COJIEH.

3. CocraBbTe (OpMYIIBI BCEX BO3ZMOXKHBIX OKCUAOB Ui cienyromux snementos: C, Al, N, Fe.

4. CoctaBbTe (HOPMYJBI CIEAYIONIMX COEAMHEHUHN: (TOPOBOIOPOAHAS KHUCIOTa, THAPOKCHI Oapws,
HUTpaT meau, okeun xenesa (I1I), okenn kpemuus,

Bapuant Ne 3

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

S0s, H2S04, BaSO4, LIOH, HO,

2. U3 3amanus Ne 1 Bemmummte GopmMysibl KUCTIOT.

3. CocraBbTe (hOpMYIIBI BCEX BO3MOXKHBIX OKCHIIOB JuTs cieayronux aremenToB: K, Cl, Mg, Ba.

4. CocraBpTe (QOpMYJBl CIAEAYIOUIMX COSAMHEHUW: THAPOKCUJ IIMHKA, OKCHJ aJIOMUHUS,
CEPOBOJIOPOHAS KHCIIOTA, OKCHI BOJIOPOJIA, HUTPAT MEIH.

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 GOpMyITbl OCHOBAHUM.



3. CoctaBbTe (hOpMYJIIBI BCEX BO3MOKHBIX OKCHIOB JIJIS CeAyIomuX deMeHToB: Si, Al, N, Li
4. CocraBpTe (OPMYIIBI CISAYIOUINX COCTUHEHWI: THUAPOKCHI amtoMuHus, okcun yriaepoxa (IV),
KapOOHAT KaJIbIIHsI, OKCU HATPHSI, XJIOPOBOJAOPOIHASI KUCIOTA

IpakTuyeckoe 3ansaiTueNe7 «CBoOICTBa, cOCTaB, TMOJy4YeHHE U O€30MACHOE HCIOJb30BaHUE
BAKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKAY.

IpakTnyeckas padora Ne§. UneHTH(PUKAIIUA HEOPTAHMYECKHUX BelIECTB

Hean: C nomouiplo Ka4yeCTBEHHBIX pEaKLUi Ha MOHBI PACIIO3HATh NPEUIOKEHHbIE HEOPTaHUYECKUE
BEIIECTBA.

PeaxkTuBbl: pactBopbl: xuopun xene3a (III), xmopuna amMmmonus, cynbdara HaTpus, XJIOPUI HATPUS,
TUAPOKCHU HATpHsl, XJiopuaa Oapusi, HuTpart cepedpa, 10%-Hblil pactBop ponanuaa kaaus KSCN
OnbIT 1: Vcnonb3ys BblJaHHBIE PEAKTUBBI, IPOBEAUTE XapAKTEPHbIE PEAKLIUU HAa MOHBI U JOKAKUTE
Ka4yeCTBEHHBIN cocTaB xymopuaa xenesa (I11).

AJITOPUTM BBITIOJIHEHUS] JAHHOTO ONbITA

J171s1 BBITIOJIHEHUSI JTAHHOTO OMBITA COJIEPKUMOE MPOOUPKH pasfennuTe Ha JBe Mpoobl. [l onpenenenus
KaTHOHOB jkene3a Fe+3 mpuneiite B oany npobupky ponanun kamuss KSCN. Yro nabmogaere? st
onpezenenuss aHuoHoB xiyopa Cl - mpuneiite B npyryro npoOupky Hutpatr cepebpa AgNO3. Uro
HaOmromaere? Pe3ynprarel ombiTa 3aHecuTe B TaONMMIy. YpaBHEHHs pEaKIHWid 3alHIIUTEe B
MOJICKYJISIPHOM, MOJIHON MOHHOM U COKPAILIEHHONW MOHHOM (opmax.

OmnbIT 2. B Tpex nponymepoBaHHBIX npodupkax (1, 2, 3) maHsl BemecTBa: XJIOPHI aMMOHUS, XJIOPUI
HaTpud, cyiabpar HaTpusa. C MOMOIIBI0 KAYECTBEHHBIX PEaKlMi HAa MOHBI paclo3HaiiTe, B Kakoi u3
IPOOMPOK HAXOMATCS JaHHBIE BELIECTBA.

AJITOPUTM BBINOJHEHHUS JAHHOTO ONbITA:

J11s1 BBITIOTHEHUSI JAHHOTO OIIBITA COIEPKUMOE KaXK/I0M IPOHYMEPOBaHHOMN MPOOUPKY pa3iesIuTh Ha TPU
npoOsl. Jns onpeaeneHus XJIOpHia aMMOHUS HEOOXOIMMO MPOBECTH KAYECTBEHHYIO PEAaKIMI0 HA HOH
aMMOHUSI - B TpU NMPOObI NPUIUTHh PACTBOP THIPOKCHUJIA HATPUs, HArPETh B IUIAMEHU CHUPTOBKU. UTO
HaOmronaetre? J{ns onpenenenus cynbpaTa HATpUsl HEOOXOAMMO MPOBECTH KAUECTBEHHYIO PEAKIIMIO Ha
cynbdaT-HoH - B IBE TPOOKI MPUITUTH PacTBOp xyopuaa Oapus. Uto Habmomaere? s moaTrBepx acHUS,
4TO B TpeThel MNpoOMpKe HAXOAUTCA XJOPHUJ HATPHs, NPOBEIUTE KAYECTBEHHYIO DEaKLHI0 Ha
XJIOPUI-HOH - 100aBbTE pacTBOp HUTpaTa cepebpa. Uto HabmromaeTe? Pe3ynbTaThl onbiTa 3aHECUTE B
TabIUIy. YpaBHEHUS peakluil 3anuIImuTe B MOJEKYISIPHOU, MOJTHOM HOHHOM M COKpallleHHONH MOHHOMN
dbopmax.

BriBoj k padore:

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX BelleCTB

IIpakTnyeckoe 3anaTue Ne9. IlpakTuyeckoe 3ansitue Ne9. « XMMHUYECKOE CTPOEHHE KaK IMOPSIIOK
COEIMHEHHUSI aTOMOB B MOJIEKYJI€ COIJIACHO WX BaJIEHTHOCTU (M30MEpbl, TOMOJIOTH), HOMEHKJIaTypa
OpPraHMYECKUX COEIMHEHUN OTAEIBHBIX KJIACCOB, COCTABJIEHUE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(bopMyI1 OpraHMYECKUX BEIIECTB OTJEIbHBIX KIACCOB.

Hesab: 3aKkpenuTh YMEHHs Ha COCTABICHHME MOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (Qopmyl
OpraHMYECKUX BEIIECTB OTHEIbHBIX KJIACCOB, MOHSATUS M30MEpbI, TOMOJIOTH, Ha3bIBaTh BEIIECTBA IO
HomeHknarypellIPAC.

BapuaHnt mnepBblii. 13 npenioxkeHHOro mepedHs BbIOEpUTE JIBa BEILECTBA, KOTOPHIE SIBISIOTCS
uzomepamu: 1) 3-MeTmwirekcen-1; 2) rekcen-2; 3) MeTWINMKIOTeKcaH; 4) rekcaauen-1,5; 5) rekcan; 6)
METHIIOEH30J1.

Bapuant BTOpOii. V3 mpeanokeHHOro nepeyHs BbIOEpHUTE J1Ba BELIECTBA, B MOJIEKYJIAX KOTOPBIX
IPUCYTCTBYET IBOWHAs CBSA3b MEXAY aToMaMH YIiepoja M Kuciaopona:l) meraHos; 2) yKcycHas
kucioTa; 3) penomn; 4) rmiepuH; 5) aeToH;


http://www.pandia.ru/text/category/ammonij/

Bapuant Ttpermii. U3 npeIoKEHHOrO II€pedHs BBIOEPUTE JBAa BEIIECTBA, KOTOPBIC SBJISAIOTCS
romostoramu nientana: 1) CaHg; 2) CsHio; 3) CaHs; 4) CaHao; 5) CeHe.
BriBoa o padore.

IIpakTnyeckoe 3ansaTHeNel0«CBoiicTBa OpraHMYECKMX COEIMHEHUN  OTIENbHBIX  KJIACCOB,
COCTaBJICHUE YPaBHEHUM XMMUYECKUX PEAKIUI C y4aCTHEM OPraHMYECKHX BEIIECTB HA OCHOBAHUHU HX
COCTaBa U CTPOCHUSI.

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

Bapuant mnepBbiii. V3 mnpemiokeHHOro NEpevHs BEUIECTB BbIOEpPUTE BCe CBOMCTBA, KOTOpHIE
XapaKTepHBI Kak AJs peHoma, Tak U Ui YKCYyCHOM KucioTel: 1) OGeciBeunBaeT OpOMHYIO BOAY;

2) BsaumogeiictByer co mienoudamu; 3) BsaumopelicTByer ¢ kamuem; 4) Berymaer B peakiiuio
srepuduxanyu; 5) OKucisercs nepMaHraHaToM Kajusl.

Bapuant BTOpOii. 13 npeqiokKeHHOro mepedHsi BbIOEPUTE BCE BEILECTBA, C KAXbIM U3 KOTOPBIX
B3auMoJieiicTByeT nieHTaH: 1) xiop (cBet); 2) KMnOs (p-p); 3) 6pomHast BoJa;

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

Bapuant Tperuii. M3 mnpeanokeHHOro ImepeuHs BbIOEPUTE BCE BEIIECTBA, KaXI0€ U3 KOTOPBIX
B3aMMOJICHCTBYET ¢ yKcycHoM kucnotoit: 1) NaOH (p-p); 2) Na2COs (p-p);

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

BoiBoa mo padore.

IIpakTunyeckoe 3ansitue Nell. «CocraBineHue cxeM peakUuil(B TOM 4YHCIE O MPEAJI0KEHHBIM
LENOoYKaM IPEBPALICHUI), XapaKTepU3YIOUIMX XHUMHUYECKHE CBOICTBa OPraHHMYECKUX COEIMHEHHH
OTJENIBHBIX KJIACCOB, CIIOCOOBI MX MOJyYSHHUS U Ha3BaHWE OPTaHUYECKUX COSAMHEHUH 10 TPHUBHAIBHON
WIM MEeXAYHapoaHoU cucremarnyeckoil HomeHkiarype [UPACy.

Heﬂb paﬁon,l: 3aKpCINUTh 3HAHUS O B3aMMOJEHCTBUHU KJIaCCOB OpTraHUYCCKUX BCIICCTB MCIKIAY co0oit Ha
OCHOBAaHMH XMMUYECKUX CBOMCTB M CIIoco0ax MMOJIy4YCHHUA.

Bapuant nepsblii
1.OcymectBuTh npeBpaiienue Beniects: CH4 > X >Y > COH5NO2 Onpenenute, Kakue U3 yKa3aHHbBIX
BEIIECTB SIBJIAIOTCS BemlecTBaMu X M Y, Ha3Barh ux no HomeHkinarype IUPAC: 1) xmopbenson; 2)
Oenson; 3) anetuiieH; 4) alleToH; 5) TeKCaH.
2.0CyIIecTBUTH MPEBPAIICHUE BEIIECTB:

X Y
C2HsOH > C2HsCOOC2Hs > C2HsCOONa.
Omnpenenure, Kakue U3 yKazaHHBIX BEIIECTB SBJISIOTCS BelecTBaMHU X U Y, Ha3BaTh UX IO HOMEHKIIAType

IUPAC:

1) C2HsCOOH; 2) C2HsOH; 3) NaOH; 4) NaxSOs4; 5) Na Bapmant BTOpoii 1.OcymiecTBUTH
IPEBpAICHHS BEIIECTB

H2S04, t

CH2=CH2> X> Y > C2H5-0O-C2Hs

Omnpenenure, Kakue U3 yKa3aHHBIX BEIIECTB SBJISIOTCS BeleCTBAaMHU X U Y, Ha3BaTh UX IO HOMEHKIIAType

IUPAC: 1) CH3-CH2-OH; 2) CH.CI-CHCI; 3) CHs-CHs; 4) CaHz;

5) CHsCH2Br.

2.0CyIIecTBUTh TIpeBpaIcHus BEIIECTB:
CH3OH

YKCYCHas KHCJIOTa > X > TJIAIAH > Y

Omnpenenure, KaKUe U YKa3aHHBIX BEIIECTB SBIISIOTCS BEIIECTBAMH X M Y, Ha3BaTh MX 10 HOMEHKJIAType

IUPAC: 1) xIOpyKCycHast KUCIIOTa; 2) areTaT HaTpusl; 3) alleTUJIeH;

4) MeTHUJIOBBIN 3(UP YKCYCHOU KUCIOTHI; 5) METHIIOBBIN 3()UpP aMUHOYKCYCHOM KUCIIOTHI.



BriBoa nmo padore.
IIpakTnyeckoe 3anaTueNel2. «IlonydyeHue aTuIEeHa U U3yYEHHUE €O CBOMCTBY.

Pe3yabTaT 00y4yeHHsl. YCTaHABIMBATH 3aBUCUMOCTh (PU3UKO-XMMHUYECKUX CBOWCTB OPraHHMUYECKUX
BelIecTB OT cTpoeHus Mosiekyin. O6mmue kommereHuu OK 01, OK 02 OK 04

1. Bompochl ansi gomycka K IpakTHUecKOd pabore: a) chopmynupyiTe Leiab MIIaHUPYEMOTO
IKCIEpUMEHTa; 0) OOBACHUTE, K KAaKOMY KJIAacCy OPraHMYECKHMX BEIIECTB OTHOCUTCS 3TUIICH; B)
00BSICHUTE, KAaKUMHU XUMHUYECKUMH CBOMCTBaMHM O00JIaJalOT BeUIECTBA MJAHHOTO KJacca, Kakue
KAueCTBCHHBIC PEAKIIUU ISl X OOHAPYKEHUS HCIIONB3YIOTCS; T) OOBSICHUTE, KAaK MOKHO IOJIYYUTh
BEleCTBa JAHHOTO KJIacCa COCIUHEHHI B TaOOPATOPHBIX YCIOBUSAX; 1) OOBSICHUTE, U3 YErO COCTOUT
npubop JUISL TIONYyYSHHsI Ta30B; €) IEePEUUCIUTE OCHOBHBIE AaCHEKTHl COOJIOJCHHUS TEXHUKU
O0esomacHocT mnpu  pabore ¢ JIBX (9TWOBBIE  COHMPT), arpecCMBHBIMH  peareHTaMu
(KOHILIGHTpHPOBAHHAs CepHAas KUCIIOTA), HarpeBaTeIbHBIMU MPUOOpamMu (CIIUPTOBKA).

2. [IpoBenenne onbITOB

O0opynoBaHue U nocyaa PeakTHBBI
1. CTexiIssHHBIC POOUPKHU 1. KonnearpupoBanHsbiii pactBop HoSO4
2. llltatuB 11 npoOUpoK 2. OTUJIOBBIN CIIUPT
3. CriupToBKa 3. PactBop KMnOg4
4. Cnruku 4. bpoMHas Boja
5. ITecok

AJITOPUTM NpoBeaeHHs onbiTa Ne 1
1. [lonyyuTs OSTWIEH JAETUApATAIEl  STUIOBOTO
cnupTa, 0OHAPYKUTh €r0, U3yYUTh €ro CBOMCTBA. 1.0 mporcxomuT B mpoGupKe? Uro
1.1. B npobupky HamuTh 2-3 MIJI 3THIOBOTO CIHPTA__
_HabOmoaete?
OCTOpPOXKHO 100aBUTH 6-9 M KOHI[EHTPUPOBAHHOM,, K KaKoMy THITy XHMHUCCKHX
CEepHOM  KHUCJIOTBL.  3aTeM  BCHINATh HeMHOFOpéaKuHﬁ
NPOKAJIEHHOTO TMecKa (MeCOK MM MEJKHE KyCOYKH o
OTHOCSTCS 3TH npoueccsl? Kak
MeM3bI BBOJSAT JIJISl TOTO, YTOOBI IPEIOTBPATUTE TOTUKH o
. Ha3bIBaIOTCA’
KHUJIKOCTH IIPU KUTIEHUHM). 3aKpPbITh POOUPKY npo61<01/13 KaK MeHACTCH OKPACKa
C Ta300TBOJHON TPYOKOH, 3aKpENUTh €€ B IITATUBE H_

pacTBOpoOB?
OCTOPO’KHO HarpeTh CofepKuMoe pooupku (puc.l) Touemy?

4. Kaknm nmamenemM roput stusnen?
[Touemy?

BOl'lpOCLI H 3aJ1aHuA



1.2. OcTopoxHO, PABHOMEPHO HArpeTh CMECh.

1.3. B nmpyryoo mnpobupky HamedTe 2-3 M pa30aBIEHHOrO pacTBOpa IEpMaHTaHaTa Kalus, |
IPOIYCTUTE Yepe3 HEro ras.

1.4. B tperbto npoOUpKy HAIUTH 2-3 Mi1 OPOMHOM BOJIbI, OITYCTUTh Ia300TBOJHYIO TPYOKY 10 AHA 3TOU
IpOOUPKHU U MIPOIYCTUTH Yepe3 OPOMHYIO BOY BBIJEISAIOLIMNACS T'a3.

1.5. BbiHYTh ra300TBOAHYIO TpPYyOKYy W3 pacTBOpa U IOBEPHYTh €€ OTBEPCTUEM KBEPXY, NOJKEYb
BBIJICIISTFOIITUICS Ta3 (puc.2).

3. OO0padoTka pe3yIbTATOB ONBITOB

IpoaHanu3upoBaTh COOTBETCTBHE MOIYYEHHBIX PE3YJIbTATOB CIIOCOOAM IOJIyueHHs] HenpeaeTbHbIX
YTJIEBOJOPOOB psisia dTHiIeHA (adkeHoB). CrenaTh COOTBETCTBYIOIIUMA BBIBO/I.

2. CdopmynupoBaTh BBIBOJ O (U3MKO-XUMHUECKUX CBOMCTBax »TwieHa. 3.CpopmynupoBaTh
BBIBOJI O CITOCO0ax 0OHapYyKEeHUsI TUJICHA.

IIpakTnyeckoe 3ansaTueNel3. «MneHTudukanus opraHMuECKUX COSTMHEHUH OTAEIbHBIX KIIACCOBY
Heap padorhbi: 3aKpenuTh 3HAHUSA 00 WIACHTU(DUKAIMM W3YUYEHHBIX OPraHUYEeCKHX COEIMHEHH,
COBEPULICHCTBOBATh YMEHMSI PEIIATh HKCIIEPUMEHTAIbHBIE 3aJa4UH.

[Ipennaraemass paboTa OXBaTHIBA€T KHCIOPOAOCOJAEPKAIIME COEIUHEHUS: CIUPTHI, albJIETHbI,
KHCJIOTHI , YTJIEBOJBI.

1. C nmomoupi0 XapakTepHBIX peaklMi pacro3HaiiTe, B KakOoW W3 NMPOOUMPOK HAXONATCS BOJHbBIE
pacTBOpHIL: a) 3TaHOJA; 6)yKCYCHON KUCIIOTHI; B TIIIOKO3BI; T)IIHIIEPHHA

2. C moMoOIIpI0 XapaKTepHBIX PEaKIMid pacrio3HaiTe, B KaKOW W3 MPOOHMPOK HAXOMAATCS BOJTHBIC
pacTBOpHIL: a)peHona; O)rauneprHa; B)hopMabIeTuaa; ') TIIOKO3bI.



3. C moMoIpl0 XapaKTepHBIX pPEaKIui pacro3HaiTe, B KaKOW M3 MPOOMPOK HAXOASATCS BOJHBIC
pacTBOPBL: a)rIUIEepUH; 0) PAacTUTENBHOE MaJio; B) MAIIMHHOE MAacllo, MOJIY4YeHHOe U3 HedTu;
r')caxapHbIil CHPOIL.

4. Pacrio3HaiiTe ¢ IIOMOIIBIO OHOTO M TOTO K€ PEaKTHBA, B KAKOH M3 MPOOUPOK HAXOJATCS BOAHbIC
pacTBOpHI: a) peHosITa HAaTpHUs, 0)3THIIaTa HATPHUS, B)alleTaTa HaTPUs; I') KapOoHaTa HATPHS.

5. Pacnio3HaiiTe ¢ MOMOIIBIO OJJHOTO M TOTO YK€ PEaKTHBA, B KAKOH M3 MPOOUPOK HAXOATCS BOIAHbIC
pacTBOpHI: a)MbLIa; 0)0eKa; B)COIBI.

6. Vcnonb3ys OAHY U TyXe PeaKIfio, HO pa3HbIe YCIOBHA €€ MPOTEKaHMs, Paclo3HalTe, B KAKOH M3
TPEX MPOOMPOK HAXOMSTCS pacTBOPHI: a)rHIepuHa; 0)popmanuHa; B) O6ernka.

7. JlokaxuTe OMBITHBIM ITyTEeM, 4TO KapTodenb u 6emblii X1e0 coaepkar Kpaxmall, a CIesioe s0JI0Ko

— TJIIOKO3Y.
OdopmMute 0TYET, 3aMOTHUB TAOIHILY:

Yro nemanu Yro HaOIromanu BriBoabl
BeiBoa:

Pa3nes. 5. Kunernueckne U TepMOJUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX
peakuuii

IIpakTuyeckoe 3ansaTue Nel4 «CKOpOCTh XMMHUYECKUX PEAKIMI U XUMHUECKOE PAaBHOBECUE.
Heab padorel. M3ydyeHne BIMSHUS Pa3iIUYHBIX (DAKTOPOB HA MPOTEKAHWE XUMUYECKUX PEAKIMM,
000CHOBaHNE U3MEHEHHUSI CKOPOCTH TEUEHUSI XUMUUECKUX PeakIid, ux oopaTuMocTu. OCOOeHHOCTH
xummuueckoro pasHosecus. O6mue komnerenuuu OK 01, OK 02
OOopynoBaHHMe M PeaKTHUBBI: IITAaTUB C MPOOUpPKAMHM, 3aXKHUM Ul IPOOUPOK, TOPEIKA, pacCTBOPHI
FeCl3, KCNS, K20r2C7, H2SO4, KOH, pactBopsl iojga W Kpaxmayia, KpUCTaJUTMYECKUI
dbenondraneus.
ITopsinok BbINOJIHEHHS PadOThI
OmnpiT 1. BnusiHue KOHIEHTPAMK pearupyronuX BEIecTB Ha XMMUYECKOe paBHOBECHE
B sTom ombiTe u3zydaetcsi oOparumas peakuus Mexay pactBopamu xsopuaa xenesa(lll) FeCl3 u
ponanuga kanus KCNS. PactBop mnpuoOperaer KpacHyIO OKpacKy BCIIEACTBHE 00pa3oBaHUs
ponanmnaa xene3a(lll) Fe(CNS)3. [1To uaMeHeHNI0 MHTEHCUBHOCTH OKPAITMBAHUS PACTBOPA MOYKHO
cienath BbIBOJ 00 m3MeHeHMM KoHueHTpauun Fe(CNS)3, a, 3HauuT, U O CMEIIEHUH paBHOBECHUS
o0paTuMoro mporecca.
1 B npobupky BHecute no aBe-TpH Karum pactBopoB FeCI3 u KCNS. OtmersTe npoucxopsiiye
M3MEHEHUSI.
2 JloBeautre OOBEM MONYYEHHOI'O pacTBOpa MNpHOIM3UTENbHO A0 2/3 mnpobupku. JIErkum
B30aJThIBaHWEM IE€peMeIIaiiTe pacTBOP O OAHOPOJHOTO OKpAIIMBAHMS U PA3/ICIUTE €ro Ha YEThIpe
poOUpPKH.
3 B oxny u3 npobupok no karuisim 1obdasete pactBop FeClI3, Bo Bropyro - pactBop KCNS, B TpeThio
- HECKOJIbKO MuKpoumareneil kpucrammdyeckoro KCI no nosiBieHHs BUAMMBIX H3MEHEHMH.
V3MeHeHrne MHTEHCHMBHOCTU OKpAaIIMBaHUS PacTBOPOB JIETKO 3aMETUTh CPAaBHEHHUEM C OKpacKou
pacTBopa B 4eTBEPTOI MpoOuUpKe.

4 Pe3ynesTaTsl HAOIIOIEHUN 3aHECUTE B TAOJIHUILY

No Jl06aBsieMblil peareHT |[I3MeHeHue MHTEeHCUBHOCTH|HarpaBieHue
OKpaIIMBaHus PacTBOpa CMEICHNS PABHOBECUS

1 FeClI3

2 KCNS

3 KCI




5. 3Bamumure ypaBHeHue peakiuu Mexay FeCI3 m KCNS, coctaBbTe BBIpaX€HHE KOHCTAHTHI
paBHOBECHsI 3TOM peakiuu. B BbIBOAaX OTMEThTE, B KAKOM HAIPABJIEHUU CMEIIAETCS] pABHOBECUE IIPU
YBEJIMYCHUHN KOHIICHTpalluid ucXoaHbix BemecTB? [IpomykroB? Jlaiite 0OBbsCHEHHE 3TOMY SIBJICHHUIO C
ToukH 3peHus npuHuuna Jle Illarense. Biuser au usmeHeHue NaBiIeHUs Ha CMELEHUE PaBHOBECHUS B
uccienyeMon cucreme?

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
HaOJI0/1aliTe 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 B3aumojeiicTBMM #Homa C KpaxmaloM o0pa3yeTcsi CHHEee BEIIeCTBO CJOXKHOTO COCTaBa
(Moxokpaxmai) o + KpaxMmain # Hogokpaxmail

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
BOJ/IOM, OTMETHTE MPOUCXOIALINE U3MEHEHMUS.

3. Cnemnaiite BeiBOJ 0O TeruioBoM 3ddexte JIH peakmum obpa3oBaHusa Homokpaxmaina. DK30- WIH
OHJIOTEPMHUYECKUM SBIISIETCS STOT mporecc? JlalTe OObSACHEHHE STOMY SBICHHIO C TOYKHA 3PEHHS
npuniuna Jle-Illatense

3aganus

1. Bo ckosbKO pa3 yBeIMUYUTCS CKOPOCTh PEAKIIMU B3aUMOACHCTBUS BOJOPOa U OpoMa

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

2. Konnentparuu NO u 02, o6pasyronux NO2, 6sutn cootBeTcTBeHHO paBHbl 0,03 u 0,05 monb/nm3.
Uemy paBHA CKOPOCTh PEAKIMH?

3. Bo ckonbko pa3 yBeNIMYHMTCS CKOpPOCTh pEakIUH, €ClU TeMiepaTypa mnoBbicuiach Ha 30°, a
TemreparypHblii ko3 duiuneHT pasex 37

Pa3nes 6. PacTtBopsl
IIpakTuyeckoe 3ansitue Nel5 «IIpurorosiieHne pacTBOPOB pa3IMYHbIX BUJIOB KOHIEHTpauuu» Llesb:
OBnaseHre HaBBIKAMHU MPHUTOTOBIEHHS PACTBOPOB OMPEICIEHHOW KOHIIEHTPAIMH, C COOII0JIEHUEM
IPaBUJI TEXHUKH 0€30IaCHOCTH.
OoopynoBanue: Xnopun Hatpus (NaCl), 60% koHIIeHpHpOBaHHAs CEpHAs KUCIOTA, TUCTHIUTMPOBAHHAS
BOJIa, BECHI, OIOKCHI, MepHas kojoa (100mu1).
TeopeTruvyeckue 0CHOBbI

PacTtBop - romorenHas cucrema, COCTOsALIasi U3 PACTBOPEHHOT'O BEIIECTBA U PACTBOPUTEIIS.

[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 pacTBOpEHHOT'0 BEILIECTBA, T.

m H20 - macca Bonpl, T.

WP.B. - maccoBas 10511 paCTBOPEHHOT'O BEILIECTBA.

10% pactBop BemectBa conepxkuT 10r pactBopenHoro BeniectBa 1 90r Boasl B 100r pacteopa.

Hampumep: Onpenennte MaccoByIO J10JII0 pAaCTBOPEHHOT' O BElIeCTBa, eciu 10 T ero coaepkurcs
B 100 r pactBopa. Kakas macca Boibl COIEPKUTCS B paCTBOPE.

Hano: mP.B. =10 1; mP-Pa=100T

Hatitu: W P.B.; m H2O



Pemenne:

1. WPB.=;WPB.==0,1

2. TH20 =Tp-pa- Tp.B.; TH20=100-10=90T

Ortser: 0,1; 90 r.

IHopsinok BbINOJHEHHUSI PA0OThI:

1. [purorosnenue 2% pacTBOpa COJIHU.

B3BecbTe B Or0KCe 2T XJIOpH1a HATPHS U MEPEChITbTE Yepe3 BOPOHKY B KoyiOy Ha 100mi1. 3aTem B
ko0y nmob6aBpTe BOABl A0 MeTKW. llomydennsiii pactBop mmeeT 2% konneHntpamuo NaCl B 100r
pactBopa uiu 0,02 maccoByro oo NaCl B 100r pactBopa.

2. TpurotoBnenue 100 mn 10% pacTBOpa CEpHOM KUCIOTHI.

PactBop roroBsAT n3 60% KOHLIEHTPUPOBAHHOTO PACTBOpPA CEPHOM KHUCIOTHI IUIOTHOCTBHIO 1,5
r/mi. lns aToro MeH3ypkoil ormepsor 11 mi 60% KOHIETPHPOBAHHOW CEPHON KHUCIOTHI U MEPHBIM
muHapoM 100-11=99 mu Boasl. Bony BeUTHBaIOT B KOOy, a 3aTeM J100ABIISAIOT U3 MEH3YPKU KUCIIOTY.
[Tonygennsrii pactBop conepxut 0,1 maccoByro oo H2SO4.

KonTposbHbie BONPOChI

1. Yro Takoe pacTBOpHI?

2. W3 yero ckiaapiBaeTcs Macca pactopa’?

3. Kak onpeessieTcsi MaccoBast JIoJisi paCTBOPEHHOTO BEIIECTBA B pacTBOPE?

4. Kak npurotoButs10% pactBop memoun NaOH? Kakast macca NaOH u BozbI COAEPKUTCS B
TakoM pactBope?

6. IIpumepbl OLIEHOYHBIX CPEACTB /IJIsl MPOBeIeHNs IPOMEKYTOYHOM aTTecTAlUN

6.1. KoHTpoJibHBIe paGoThI IO pa3aejam.
KonTtpoabHnas padora Nel
Paznes 2. Xumnueckne peakuuu. « XHMHYECKHE PeaKIHm».
3aganue 1. TecT ¢ BLIOOPOM 0IHOTO BEPHOI0 OTBETA
1.0 mpocToM BelecTBe, a He 0 XUMHUYECKOM 3JIEMEHTE KUCIIOPOJIE HJIET peub B BhIPAKEHHUM:
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, COCTOSIIYIO:
A) U3 BOABI U caxapa;
b) u3 GeH3uHa u BOJBI;
B) w3 pactutensHOro mMacia u BO/IbI,
I') u3 ruHBI 1 BOJIBI
3. dusznyeckoe siBJIEHUE - ITO:
A) Topenue cBeuw;
b) nouyepHeHne MeTHOM TUIACTHHBI IPH HAaTPEBaHUU Ha OTHE;
B) 3amep3anue BOjbI,
I') npotyxanue siiua;
4. CrakaH, TBO3/b, JIO)KKa, 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) NOz;
I') NaNOsg;
7. 3anucsk 4N, o3Hayaer:
A) 2 MOJIeKyJIBI a30Ta;
b) 4 monekynsl a3ota;
B) 6 artomoB a3ora;
I') 8 atomoB a3ora;
8. Cepa nmposiBisieT HauOOJBINYIO BaJICHTHOCTh B COSAMHEHUH € (POPMYIIONi:
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. ®opmyibl OCHOBHOTO OKCHJIA, KUCIOTHOI'O OKCHA, KUCIIOTHI, COJIM COOTBETCTBEHHO 3aIIMCAHBI 1101
HOMEPOM:
A) CaO, CO2,HCI, NaCl;
b) CuO, SiO2,NaNOs, Mq(OH)z;
B) FeO, ZnO, ZnCl2,HCI,
rBaO, SO3, FeS0O4 ,"POg.
12. PacmpeneneHue 5IEKTPOHOB [0 YPOBHSM aToMa BbIpaXeHO psaaoM uucen 2,8,2. Kakomy
XUMHYECKOMY DJIEMEHTY 3TO COOTBETCTBYET?
A) Marsuio;
b) xpemuu1o;
B) kwucnopony;
I') yrnepony.
13. Kucnopon B 1a60paTopu MOKHO MOJTYYHUTh:
A) pasyioKeHHeM MePOKCHIa BOIOPOA;
B) paznoxenuem xjopara Kaius;
B) pa3snoxeHuem nepMaHraHara Kajwus;
') BceMu nepednciIeHHbIMU CIIOCO0aMu
14.0xcun dhocdopa (V) pearupyer c:
A) Hatpuem;
b) oxcumom cepsl (IV);
B) cepHoii kucnoroii;
I') runpokcuiomMm HaTpUst
3ananme 2. [Ipu ropennu 46,5 r pochopa odbpazoBaics okcun pocdopa™). Berurcnure ero maccey.
3ananue 3. PacctaBpTe KO (PHUIIMEHTHI B YpaBHEHUAX PEAKIIUN, YKAKUTE THIT PEAKIIUN:
1. FeCl2+ Cl2 " FeCls; 2. AI(OH)3 ™ Al203 + H20; 3. FeCh + NaOH " NaCl + Fe(OH)3



3ananue 4. Hanumure ypaBHEHHS peakivii, C TOMOIIbI0O KOTOPBIX MOXHO OCYIIECTBUThH CJIECAYIONIUE
npespaieHus. PaccraBbre ko3 duinentsr. Fe O3 > Fe (SO4)3 >
Fe(OH)3 > Fe20s

3aganmue 5. CocTaBbTe JJIEKTPOHHYIO M TpaduuecKkyo (HopMyny A XUMHUECKOTO 3JIEMEHTa I0J]

HOMepoMm 13.

KonTpoubnas pabora Ne2
Pazgen 3. CrpoeHue W CBOICTBA HeOPraHuvecKux BellecTB. «CBOHCTBA HEOPraHUYeCKHX
BelleCTB
Bapuantl

1. Brimucarh U3 CIIUCKA BEUIECTB OKCUIBI, OCHOBAHUS, KUCIOTHI , cod U Ha3BaTh ux: H2SO4,
Cu(OH)2,K3P0s4, Ca0,

2. CocraButh Qopmynbl coeauHeHwii: a) okcunma yriaepoxa( II) ,0) ruapokcupa menu, B)
XJIOPOBOAOPOTHON KUCTIOTHI, T) Cylb(dara HATpuUs

3. Hammcatp ypaBHeHus xumudecknx peakiuii: a) HoSO4 + Mg; 6) Na2O + HBr; B) SOz + CaO0,;
r)CaCOs3 + HCI; o) AICI3 + AgNO3 .Yka3aTh Ha3BaHUSI IPOAYKTOB PEAKIIHH.

4. 3apaua. Kakas macca HaTpusi moTpedyeTcs Ul peakiu B3auMoAeicTBusA ¢ 16 T cepsbl, eciun
B pe3yabTaTe peakiuu o0pa3oBaics cyabhu HATpHUs?

5. OcymiecTBUTh MEPEXOIbI: KaJMI™> OKCH/I KaJIHs™> TUAPOKCH] Kalus > cylb(haT Kaus
Bapuanr 2

1. Brimucarh U3 CIMCKa BEMIECTB OKCHUJIbI, OCHOBAHUs, KHCIIOTHI , COHM M Ha3BaTh ux: NaOH ,
H3PO4, SO2, CaCOs

2. CocraButh (HOpMYIIBI COSTUHEHMIA: a) okcuaa azoTa ( [V) ,0) ruapokcuma kamusi, B) XJIopuaa
HaTpus, T) cyabhuaa 6apus

3. Hammucare ypaBaenus xumudeckux peakmnuii: a) HCI + K; 6) K20 + HBr; B) CaCO3 + H2SOg;
r) CO2 + CaO; 1) Ba(OH)2 + SiO2 .Vka3ars Ha3BaHUs TPOJYKTOB PEAKIIHH.

4. Bprancnure 00beM ra3000pa3HOTO XJIOpa, KOTOPBIA BCTYMUT B PEAKIMIO C HATPUEM, JIA
nosyuenus 11,7 r xnopuna HaTpus.

5. OcymiecTBUTh nepexoibl: cepa> okcup cepsl (IV) >cepHucras kucinora >CyiabQUT HaTpUs

KonTposbnas paGora Ne3
Pa3nes 4. CTpoenne U cBOMCTBA OPraHu4ecKux BemecTB. «CTpoeHHe U CBOMCTBA OPraHMYeCKHX
BellecTB)
1. Tun XuMHUECKOM CBSI3U MEX]ly aTOMaMH yIJIepojia B MOJIEKYJIe BeIeCTB, (GopMyibl KoTopbix C3Han
CHs4
A) OpunapHas U ABOiHAas;
b) JIBoiinas u oquHapHasi;
B) Tpoiinas u qBoiiHas;
I') Tpoitnas u oguHapHasl.
2. Oo6mas ¢popmymna CnH2n cooTBeTCTBYET:
A) AnkaHawm;
b) Ankenawm;
B) Aunkuna;
I') Apenawm;
J1) Huknoankanam.
3. MonekynspHas hopmysa yrieBoAopoaa ¢ OTHOCUTENFHOU TUIOTHOCTBIO TIO BOJIOPOTY paBHA 28:
A) CaHao;
b) CsHs;
B) CaHs;
I') C3Hs;
J1) C3He.



4. Bemectsa, hopmyinbl koTopbix CH2 = 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.

DopmyJaa coennnenus |Kiace coetmHeHust
A. C17H3sCOOH 1. AnkaHbl
b. CsHs 2. AJIKEHBI
B. HCHO 3. ANKUHBI
[". C2HsOH 4. ApeHbl
/1. CsHio 5. AnbIeruanl
E.CH4 6. KapOoHOBBIE KHCITOTHI
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 3TaHa Maccoit 1,6 r pasro: A. 1,5 mons. b. 1 moms. B. 0,05 moins. I'. 0,1 Moms.
9. Maccosas ponst Bogopoaa B yraepozae 14,3%, oTHocuTenbHas MJIOTHOCTH 1O BOJOPOAY paBHa 21.
Onpenenure popmyiy.

10. BeoiBemuTe UCTUHHYIO POPMYITY OpraHUYECKOro coennnenus, coaepxkamero 40,03% C, 6,67%

H, u53,30% O. Momnsiprast Mmacca nanHoro coeauHenus pasHa 180 r/mons. HazoBute BemiecTso.

11. K xakomy THITy OTHOCST peakliuio, ypaBHeHue koropoii npuseaeno? CHs -CH3"CH,=CH: + Hz
12. CocraBbTe cTpyKTypHBIE PopMyIbl n3oMepoB coctaBa CsHio. HazoBure BemecTna.

OueHOYHBIE CpeAcTBa MNPOMEXKYTOYHOM aTTecTallMM IO AUCHMIUIMHE «XuMmus» lIpoMexyrounas
aTTecTalus Mo JUCHUILINHE «XUMUS» MPOBOIUTCS B popMe nuddepeHnpoBaHHOTO 3a4€Ta.

6.2 Tectsl no pazaeaam
Pa3znen 1 OcHOBBI cTPpOEHMS BeleCTBA
Tema 1.1 Tect Nel «CTpoeHre aTOMOB XHMHYECKHMX 3JIEMEHTOB M IPUPOJA XUMHUYECKOM
Bbi0epuTe 01MH NpaBUIIbHbIN OTBET:
I.  Atowmsl C u Si UMEIOT OJUHAKOBOE YHCIIO:
A) HEHTpPOHOB B S/IPE;
B) sHepreTrueckux ypoBHeH;
B) 57eKTpOHOB Ha BHEIIHEM YHEPreTHYECKOM YPOBHE;
I') snexTpoHOB.
2. B psany xummdeckux snemeHToB Li-Be-B-C metammmueckue cBoiicTsa:
A) ycunuBarorcs;
b) ocitabeBarot;
B) He meHstoTCH;
') u3MeHAI0TCS TEPUOUUECKH.
3. K s-nnemeHTaM OTHOCHUTCS:
A) K;
b) S;
B) Fe;
) Br.
4. Tlyrem coeamHeHUs aTOMOB 1ol HoMepoM 11 u 17 oGpa3yeTcst BEIeCTBO ¢ XUMHUECKOU CBSI3bIO:
A) nonHoit
b) xoBaneHTHOH NONSAPHON



B) xoBasieHTHOI HETIOISAPHON

I') MmeTannmueckoi
5. {xomuuecTBO 3JEKTPOHOB B aTOME; KOJMYECTBO IHEPreTUYECKUX YpPOBHEH; koimdecTtBo 11
JJICKTPOHOB HA TIIOCICIHEM OJHEPreTUYeCKOM YpPOBHE; KOJMYECTBO MPOTOHOB B SIpe aromal
COOTBETCTBYET

A) HOMepy nepuona

b)nomepy rpymibl

B) mnopsakoBomMy HOMEpPY
6. {xynopuny 6apus, anmasy, aMMHaKy, CEPHOI KHCIIOTE }COOTBETCTBYET:

A) WOHHAs XUMHYECKasi CBSI3b

b) xoBaneHTHas MOISIpHAs] XUMHUYECKAs! CBS3b

B) xoBajeHTHas HEMOJSPHAs XUMUYECKasl CBS3b
7. {cBs3b, 0Opa3oBaHHas 3a cYET 0Opa30BaHKsI OOIIKX AIIEKTPOHHBIX Map; CBSA3b, 00pa30BaHHAs 3a CUCT
0000MIECTBICHUSI BAJICHTHBIX AJIEKTPOHOB; CBs3b, 00pa30BaHHAs 3a CYET DJIEKTPOCTATUYECKUX CHII
NPUTSDKCHNUS } Ha3bIBACTCSI

A) HOHHOI

b) Meramnuaeckoit

B) xoBajeHTHOI
8. {B mopsimke Bo3pacTaHus METAIUIMIECKUX CBOMCTB; B MOPSIIKE YOBIBAHHS paJlyca aTOMOB; B IIOPSIKE
BO3pacTaHMs KUCIOTHBIX CBOMCTB JIETYYHUX BOJOPOJIHBIX COCTUHECHUI }3JIEMEHThI PACIIOI0KEHBI B Py

A) K, Ca, Sc

b) Al, Mg, Na

B) FCII
9. Kakoe u3 cyxaeHuit BepHo uisi neMeHToB {Y A rpynmnsl , 1 YA rpynnsl, 1A rpynmbi}

A) o6mas hopmyna JeTydero BoAopoJHoro coequnenns RH4

b) He 00pa3yroT neTyunx BOJAOPOAHBIX COEAMHEHUN

B) 1o 3aBepiieHUs PHEPTeTHYECKOTO YPOBHS HE XBaTaeT TPEX 3JICKTPOHOB
10. Cpenmu Bemiects, ykazanusix B psay {NHs, Oz, HCI, SO2; CaO, HNOs, Cl2, CO2; H2SO4, HI, CuCly,
CHa, NH3} kor4ecTBO COeTMHEHU ¢ KOBAJIEHTHOM MOJISIPHOM CBSA3bI0 PABHO

A) Tpem

b) nBym

B) dersipem
11. Xwumuueckas CBs3b B MoJeKynax {030Ha W XJIOpUJA KalblUs; CEPHOW KHUCIOTHI M XJIOPUAA
AMMOHHUSI; CEPHOM KUCIIOTHI U 030HA COOTBETCTBEHHO }

A) KOBaJeHTHas TOJISAPHAS ¥ HOHHAS

b) xoBaneHTHas MONIsIpHAs U KOBAJICHTHASI HETIOJISIPHAS

B) koBajeHTHas HEMOJSPHAs U HOHHAS

Tema 1.2. Tect Ne2 «IlepuoanyecKkuii 3aKOH U NMEPUOANYECKAA CHCTEMAa XMMHYECKUX JJICMEHTOB
.. MenneneeBa»

Bapuant Ne 1

12. 'V aroma cepsl YHCIIO 3JIEKTPOHOB HA BHEIITHEM YPOBHE U 3apsi] s/Ipa PaBHbI COOTBETCTBEHHO

1) 4u+l6  2)6u+32 3)6u+16 4)4u+32
13. CxopHOE CTPOCHHE BHEIIHETO AJICKTPOHHOTO CJI0SI KMEIOT aTOMBI MBIIIbSIKA U
1) dochopa  2)ceneHa 3)repmanus 4)BaHaaus

14. B psany XMMHYECKHX 3JIEMEHTOB:
ATIOMUHUI>KpeMHUIT>hocop>cepa
BbICIIAs CTETICHb OKUCIICHHS
1) yBenuuuBaecTCS 3) He u3MeHseTcs
2) yMeHbLIaeTCs 4) cHayana yBEIMYMUBAETCS, a IOTOM
YMEHBIIAETCS



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) yMCHBILCHUE 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) HMHKA 3) Kanpuus 4) repmaHus
19. Hawubomnbmieil BOCCTAaHOBUTEIHHOM aKTUBHOCTBIO 00J1a/1aeT
1) Si 2)P 3)S 4)C1
20. Beicmmii okena coctaBa 90 00pa3yroT BCe 3JIEMEHTHI
1) IV A rpynmnsi 2) HA rpymist 3) IV nepuona 4) Il nepuona

21. Tlo HOMepy mepuoa MOKHO OTPEACTHUTD
1) KOJIMYECTBO 3JCKTPOHOB Ha BHEITHEM YpOBHE aToMa 3) 3apsj sapa 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 ¥ BOCCTAHOBHUTENBHBIE CBOMCTBA AJIEMEHTOB B IUIABHBIX MOATPYIIAX C
pOCTOM 3apsizia siipa YBEINIUBAIOTCSI.
b. B mnepuose c poctoM 3apsia fApa OCHOBHBIE CBOMCTBA OKCHJIOB W THAPOKCHJIOB
YBEITUYIHABAIOTCSI.
1) BepHO TOIBKO A 2) BepHO TonbKO b 3) BepHBI 00a cyxaenus 4) ob6a
CYXXJICHUS] HEBEPHBI
24. Hawubonee CHIIBHBIMU OCHOBHBIMU CBOMCTBaMH 00J1aaeT THAPOKCH]L

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnortHble cBOMCTBa HanboIIee BBIPAKEHBI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psany xumuueckux snemeHToB Na — Mg— Al:
1) yMEHBIIAIOTCS 3apsibl AP aTOMOB
2) YBEIHYMBACTCS YKCIIO DIICKTPOHOB BO BHEIITHEM JJIEKTPOHHOM CII0€
3) yMeHbIIaeTcs dIEKTPOOTPHIATEIEHOCTh
4) yMeHbIAeTCs paluyCc aTOMOB
5) yCcHIMBArOTCS METAINIMYECKHE 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 JleTy4ne BOAOPOIHbIE COSAMHEHHS ¢ o0miel popmynoit HD

I[pumeuanue: 3aganus Al-Al14 onenuBatorcs 1 6amnom. 3ananus Bl u B2 onenuBarores 2 6amnamu.
CraButcs 1 Gamn, eciu B oTBeTe nomyiieHa ogHa ommOka. CtaBurcs 0 OayuioB, eciu: a) B OTBETE
JIOMyIIeHO OoJiee OAHOM OmMOKH; 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 BOJbBI
2) TOpEcHHE APOB
3) mneperonka HedTH
4) maBJICHHUE 0JIOBA
29. Yem xapakTepHu3yeTcs 9K30TepMUYECKas peaKius?
1) oOHa CONMpOBOXKAACTCS MOTJIOIICHUEM TEILIa
2) TerioBoro 3¢ dekTa He HAOIaeTCs
3) oHa CONPOBOXKIAETCS BIICICHUEM TEILIa
4) TakuX peakiuid HeT
30. Kak Ha3bpiBaeTcsi peakius, B pe3yJabTare KOTOPOW M3 OJHOTO CIIOKHOTO BEIECTBa OOpasyercs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakuus CoeqMHEHUS 3) peakuust oOMeHa
2) peakius 3aMeIeHHs 4) peaxkuus pas3yioKeHUs
31. Yemy paBHa cymma ko3 duirienToB B ypaBuenuu peakiuu Ca(OH)2 + HNO3 * Ca(NO3)2 + H20?
1) 4
2) 6
3) 5
4) 12
32. Kakas macca Boabl oOpasyercst ipu B3aumojeiictsun 0,5 MOJIb BOIOPOJIA C KHUCIOPOAOM?
1) 45r
2) 9r
3) 18r
4) 181
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 xumuueckoit peaknun  CXxeMa XMMUYECKOM peakuu
1) MgCO3 " C02J + MgO
A. Peaxumst pasmoxernnss ~ 2) CuO +Al~ Cu + A1203
B. Peakuus o6MeHa 3) NO+02"NO2
B. Peakuus 3amernienus 4) ZnO +H2"Zn + H20
I. Peakumst coemuuennss ~ ©) HC1 + NaOH * NaCl + H20
6) BaCl12 +
Na2S04 ~ BaS04; + NaCl
35. BoccraHoBUTE MPaByIO YacTh ypaBHEHUS PEAKIIMH 10 €T0 JIEBOU YacTH.
Jleas yacth ypaBHeHUs [IpaBas yacTh ypaBHCHHS

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) Cu
20 + H20

36. BcTaBbTE ypaBHEHME PEaKLUU 10 ONUCAHUIO, JAWTE XapaKTEPUCTUKY YPABHEHUS peakUu: cyabpaT
xene3a(Ill) + ruapoxcun kanusa = rugpokcun xenesa(lll) + cyneat kanus.
C2. ('octaBbTe ypaBHEHHS peakiuii mo cxeme npespamieruii: S ~ SO2 ~ SO3 * H2S04 ~ Na2S04.

Tema 2.2.
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B xaxom Bompoce BbIOEpUTE OUH MPABUIIBHBIN BApUAHT 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 coenHeHre B MOHHOM YPaBHEHUH 3aIIMCHIBACTCS B BU/IE€ MOJIEKYJIbI?
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 xxenesa (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) HHUTpaT HaTpus u oprodocdopHas kucioTa r) ruapokcus xenesa (1) u cepras kuciora
42. C pacTBOpOM KaKOT0 COEJAMHEHUS MPOPEarupyer ruAPOKCU/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 KaJbLUs U a30THOU KUCIIOTHI
0) kapOoHaTa KajHs U YKCYCHOM KHCIIOTBI
B) okcupa yriaepozaa (IV) u ruapokcuna HaTpus
r) kapOoHaTa HAaTPUs U CEPHOM KMCIOTHI
45. Ocanok 006pa3zyercs B pe3yJabTaTe B3auMOJICHCTBUS
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 cosnb MOXkeT 00pa30BaThCs MPH B3aUMOAECHCTBUH I'MJIPOKCUIA HATPHUS U ...

a) XJIOPOBOJOPOJIHOMN KHUCIOTHI 0) a30THOM KHUCIIOTHI

B) OPOMOBOOPOTHOM KHCIOTHI ') CEpHOI KUCTIOTBI
47. Tlpu nobGaBieHWH K PacTBOPY XJOpUIA aTOMHUHUS HM30BITKA pacTBOpa THAPOKCHUIA HATPHUSA
oOpa3yercs

a) AI(OH)s 0) NaAIO2

B) Na[A1(OH)4] r) Al203

Pa3pnen 3. CtpoeHne U CBOMCTBA HEOPIAaHMYECKUX BELECTB
Tema 3.1 Kinaccnpukanus, HOMEHK/IATypa U CTPOCHHE HEOPTaHUYEeCKUX 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 OKCHJIaM 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 OKCHJOM U OCHOBHOM COJIBIO SIBJISIFOTCS:

a) FeO u FeSO4 6) CaO u CaCl2 B) BaO u Ba(NO3)2 r) CaO u (CuOH), CO3
55. OcHoOBaHHMEM U KHCIOTON COOTBETCTBEHHO SIBJISIOTCS:

a) HNOszu (NHOAI(SO4)26) H2S u NaNOsz B) K2SO3u Ca(OH)21) KOH u H4P207
56. OCHOBHBIM MPU3HAKOM, IO KOTOPOMY CJIOKHOE BEUIECTBO OTHOCAT K KHCIIOTaM, SIBJISICTCS] HAIUYUE
B €T0 COCTaBe:

a) KHCJIOTHOTO OcTaTKa 0) aTOMOB KHUCJIOPO/Ia B) aTOMOB BOJOPO/ia T') THAPOKCHIIBHOM TPYIIIIBI
57. K amdoTepHbIM COCAMHEHUSM OTHOCUTCS TPYIIA BEIIECTB:

a) Al20g, SiO2, Ba(OH)26) Zn(OH)2,Ca0, P20s B) ZnO, Zn(OH)2, Ca(OH)21) AI(OH)3, ZnO,

Zn(OH)2
58. Oxcua MeTana, KOTOPbIH B3aUMOJICHCTBYET U C OCHOBAHUEM, U C KUCIIOTOM, SBIISETCS:
a) ampoTepHBIM 0) HECOICOOPA3YIONTUM B) OCHOBHBIM T') KHCIOTHBIM
59. BemecTBo, B KOTOPOM BaJIeHTHOCTH cephl 11, 3T0:

a) CEepHHUCTHIN ra3 0) cepoBoAOPO B) cyibdar kamus 1) okcua cepsl (IV)

60. ITIpupogHOMY COEAMHEHUIO KAJIbLIMs, HA3bIBAEMOMY MpPaMOp, COOTBETCTBYET dopMyIa:

a) Cas(POa4)26) CaCOsB) Ca(OH)2r) CaSOs4
61. YrapHbIM razom Ha3bIBaIOT:

a) okcun yriepoga (IV) 6) oxcuna cepor (IV) B) okeun yrimepoma (II) r) oxeupn asora (II)
62.0OCHOBaHHUS COOTBETCTBYIOT XMMHUECKUM dJIEMEHTaM, UMEIOLINM CJIeIYIOIIHe MOPSIKOBbIE HOMEpa B
IIEPUOTUYECKON CUCTEME:

a) 20,16,12 6) 12,20,19 B) 13,14,151) 6,11,12

Tema 3.2 ®u3nko-xuMu4ecKHne CBOIICTBA HEOPraHUYECKUX BelleCTB
Pesynbrar 00yuenus KiaccuduimpoBars HeOpraHm4eckue BEIeCTBA B COOTBETCTBUU C UX CTPOCHUEM

63. bunapHOe coenMHEHNE XUMUYECKOTO JIEMEHTA C KUCIOPOJOM B CTETIEHU OKUCIICHHUS -2, B KOTOPOM
caM KHUCJIOPOJ CBSI3aH TOJIBKO C MEHEE AJIEKTPOOTPHIIATEITHHBIM DJIIEMEHTOM:
a) okcua + 0) conb B) kucnorta 2. OcHoBHBIE okcuabl: a) okcua cepbl(YT) SO3
0) oxcua Hatpust NapO + B) okcrp azota(”) NO2
64. OcCHOBHBIE OKCH/BI:
a) okcua azora(”) NO2
6) oxcun cepol(YT) SO3
B) okcuna meau(11) CuO) +
65. KuciaorHsle OKCHIBI:
a) okcun ceppl(YT) +
6) oxcuna menu(11) CuO)
B) okcuj nuuHka ZnO
66. KuciaoTHBIE OKCHIBI
a) oxcun amomunus A1203
06) oxcun nmHKa ZnO
B) okcua azora(™) NO2 +
67. AmdoTepHbIe OKCHIBI:
a) okcua azora(”) NO2
06) okcua nuHKa ZnO +
B) okcua HaTpust Na2O
68. AmdorepHbIC OKCHIBI:



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+
I'te HaxoAATCSI HYKJICMHOBBIE KUCIIOTHI B 9YKAPUOTAX:
a) B MUTOXOHJIPHSIX
0) B MemOpaHe
B) Bsape + 9.
UTo Takoe HyKJIEMHOBAsI KMCJIOTA!
a) Ouomonmmep +
0) pacTtBOp
B) HEOPraHM4eCcKOe COeTUHEHHE
Bce kucnothl B cBoeM cocTaBe UMEIOT KUCIOPO/I, TaK JIK 3TO:
a) Jna
0) Her +
B) HE M3y4YEHO
Kucnoram coOTBETCTBYIOT ClieIyIOIIEe COCTUHEHHE:
a) HBr+
6) HOH
B) NaOH
Kucnoram coOOTBETCTBYIOT ClIeIyIOIIEE COCTUHEHHE:
a) NaxSOs
0) Hs3AIO3+
B) NaOH
Kucnoram cOOTBETCTBYIOT ClIeIyIOIIEE COCTUHEHHE:
a) CH3COOH +
0) KsPOs
B) HOH
Kucnotsr 06pa3yroTcst mpu B3aMOIeHCTBHUH:
a) KHCJIOTHOTO M OCHOBHOTO OKCHJIa
0) OCHOBHOTO OKCHJIA M BOJIbI
B) KHCIOTHOTO OKCHJIa ¥ BOJBI +
B3anmopeiicTBre OCHOBaHHUS C COJIBIO:
a) NaOH + MgCl; = NaCl + Mg(OH)2 +
6) NaOH + HNO3z= HOH + NaNO3
B) NaOH + CO2= NaHCOs
dopMya, COOTBETCTBYIOIIAS COJIH:
a) CH3COOH
06) NaHCOs+
B) Hs3AIlOs
dopMyia, COOTBETCTBYIOIIAS COJIH:
a) HBr
6) CH3COOH
B) Mg(OH)Cl2+
dopMyia, COOTBETCTBYIOIIAS COJIH:
a) HBr;
0) KoS+
B) K20
OcHOBaHUSI MOTYT BCTYIATh B PEAKIIHIO C:
a) OCHOBHBIMU OKCHIAMHU
0) CO BCEMHU HEOPTaHUYECKHMH BEIICCTBAMU
B) KHCIIOTHBIMHU OKCHJAMHU +
KucnoTHble OkcHIbI MOTYT B3aUMOJIEMCTBOBATH C:



a) OCHOBaHHEM
0) cousblo +
B) KHCIJIOTOM
82. KwucnoTHble OKCHIBI MOTYT B3aUMO/ICHCTBOBATD:
a) C OCHOBHBIM OKCHJOM +
0) c KHUCIIOTOM
B) C OCHOBaHHEM.
83. Oxcuabl cOCTOSAT U3 KUCIOPOA U:
a) JIBYX JIEMEHTOB
0) omHOro 3JIeMeHTa +
B) TpeX JIEMEHTOB
84. BriOepuTte rexcaruapoxkcodeppar HaTpus:
a) Naz[Fe(OH)4]
6) Na[Fe(OH)6]
B) Nasz[Fe(OH)s] +
85. Hwutpar anroMHHUS B paCTBOPE B3aUMOJICHCTBYET C:
a) Ca(OH)2+
0) Fe(NOs3)2
B) KCI
86. T'mmpoxapOOHAT HATPUS PEATUPYET C KAKIBIM U3 ITUX BEIIECTB:
a) O2u CO2
6) NaOH u HCI +
B) CaCl2u NaOH
87. Mexmy coOOl pearupyror:
a) ruapokcua meau (II) u consHas kucnora +
0) xapOonat 6apus u ruapokcua meau (1)
B) TUIpOKCHI MarHus u HUTpaT cBuHIa (1)
88. OcHoBanus — 3T0:
a) CJIOXHBIE BEIIECTBA COCTOSANINE U3 METAIa U KUCIOTHOTO OCTaTKa
0) CIOXHBIE BEIIECTBA COCTOSIIUE U3 BOAOPO/Ia M KHCIOTHOTO OCTaTKa
B) CIIOKHBIE BEIIECTBA, COCTOSIINE U3 aTOMOB METaJljia U TUAPOKCOTPYIITIHI +
89. Kakoe 13 npuBEACHHBIX HUXKE BEIIECTB SBJISICTCS OCHOBAHUEM:
a) Fe(OH) +
6) CaO
B) Na2S04
90.Yto obpazyercs mpu Bzaumoeiictur NaOH ¢ CO2:
a) coJib 1 Boja +
0) CoJIb M KHCJIOTA
B) OCHOBaHUE M OKCHU]]
91. OcHOBaHUE TUCCOLIMUPYET HA:
a) KaTHOHBI BOJOPOJA U aHUOHBI KUCIOTHOTO OCTaTKa
0) KaTHMOHBI METaJUIA U TUAPOKCH]I AaHUOHBI +
B) KaTHOHBI METaJlIa ¥ aHUOHBI KUCIIOTHOTO OCTaTKa.

Paspnen 4. CtpoeHune U CBOMCTBA OPraHUYeCKHUX BelleCTB
Tema4.1. Knaccugukamus, cTpoeHre 1 HOMEHKIIATypa OPraHU4eCKUX BELIeCTB



Bomnpoc 102
VYkaxure cripaBeIMBbIe YTBEpKAEeHUS. B yrieBogopoze co CTpyKTypHO# Gpopmyioit

CH;
|
H2C - cH - CH - ¢ - CH3
1111
H:C - CH; CHs CH3

BapHaHTLI OTBETOB

A. 4ucIIo nepBUYHBIX aTOMOB C paBHO CyMMe€ BTOPUYHBIX U YETBEPTUUHBIX
B. umcio0 BropuyHbIX aToMOB C paBHO YHCITY TPETUUHBIX

C. uucio TpeTU4HbIX aToMOB C B 2 pa3a 0oJbllie YMCIla YeTBEPTUUHBIX

D. 4ucno nepBUYHbIX aToMOB C B 2 pa3a 60sblie yucia TPETUYHBIX

Bomnpoc 103
B opranmnueckux BemiecTBax BAJIGHTHOCTh aTOMa YIJiepo/ia, Kak MPaBUiio, paBHa:

BapuaHThI 0TBETOB;
a) 1;
0) U;
B) III;
4HIvV

Bonpoc 104
VKaXuTe YuCII0O aTOMOB BOJOPOJA, KOTOPOE BXOAUT B COCTAB MOJICKYJBI, CKEJET KOTOPOW HMeeT
CTpOEHHE

Bonpoc 105
3anuiuTe, CKOJNBKO YIIIEBOJAOPOJIOB HM300paKEHO C MOMOIIBIO CIEAYIOMIUX CTPYKTYpP YIJIEPOTHOTO
ckeinera?

Bomnpoc 106
B umcno mnonoxeHui TEOPUM XUMHUYECKOTO CTPOCHMSI OPraHMYECKUX COCIMHEHMH HE BXOIUT
YTBEpXKJICHHE:



BapuanTbl oTBeTOB

A
B.
C.
D.

OpPraHUYeCKHE BEIIECTBA HE MOTYT OBITh TOJTYYEHBI U3 HEOPTaHUYECKUX

aTOMBI Y IPYIIIBI aTOMOB B MOJIEKYJIAX B3aMMHO BIMSIOT IPYr HA Apyra

OJTHOM ¥ TOM K€ MOJIEKYJIIPHOH (POPMYJIOI MOKHO OTHCATh COCTAB PA3JIMYHBIX BEIIECTB
aTOMBI B MOJIEKYJIaX CBSI3aHBI B OIPEJECIEHHOM I1OCIEI0BATEIbHOCTH COIIACHO UX BAJIECHTHOCTHU

Bonpoc 107
[To cTpyKTypam yriaepoaHOTO CKeleTa yriieBOJOPOA0OB YKaKUTE OJJHHAKOBBIC BEIIECTBA!

Bapl/laHTbI OTBETOB

Bomnpoc 108

M30Mepsl OTIMYAIOTCS MEXKAY COOOM: a)(pU3NUEeCKUMU CBOUCTBAMHU; 0)XUMHUECKUMH CBOMCTBAMU;
B)CTPOEHHEM MOJIEKYJI; T)MOJIIPHBIMU MaccaMu

Bonpoc 109. Jlns wu30MepoB OJMHAKOBBI: a)MOJsipHass wmacca; O)pusnueckue CBOWCTBA;
B)KOJIMYECTBEHHBIN U KaYECTBEHHBIN COCTaB;I')CTPOECHUE MOJIEKYJIbI

Bonpoc 110. M3omepamu 10 OTHOIIEHUIO IPYT K APYTY SBISIFOTCS YIJIEBOAOPOABI CO CTPOCHUEM
YIIIEPOIHOM LETN:

BapuaHnTtel oTBETOB

Bomnpoc 111

Ckomnpko BELIECTB n300pakeHo C IIOMOIIBIO bopmyn



BapI/IaHTLI OTBETOB:

a) nBa;

0) oxHO;
B) TpH;

r) YeThIpe

Tema 4.2. «CBolicTBa OpraHn4ecKnx coeIMHeHn»

112.

113.

114.

115.

116.

117.

118.

119.

[Tpornecc pasnoxkeHust yrieBoAOPOAOB HeTH Ha OoJiee JIeTyure BeleCTBa HA3bIBACTCS:
a) KpPEKHUHIOM;
0) IeruapupoBaHUEM;
B) TUJPUPOBAHUEM;
r) JAeruapararuen
['openue sTHIIaMUHA COTIPOBOXKIAETCSI 00pa30BaHUEM YTIIEKHCIIOTO Ta3a, BOJBI U:
a) aMMHaKa;
0) azora;
B) okcuaa azora; (II)
r) oxcuaa aszora (IV).
Peaxknusi, moka3piBaroliasi HENpeACIbHBINA XapakTep KaydyKa
a) peaKIus TaIOrTeHUPOBAHMUS;
0) peaxiys TUAPOraJOreHUPOBaHUS;
B) peaklus MOJIMMEPH3AIINH;
r) oxucienue pactrBopom KMnOg
Peaxus "cepeOpsiHHOTO 3epKaia’ XapakTepHa:
a) IS IPOTIaHAIS;
0) OyraHomna-2;
B) OyreHa-2;
r) OyruHa-2.
ITpu B3auMoieiicTBUM KapOOHOBBIX KHCIIOT M CIUPTOB 00pa3ytoTcs:
a) TpOCThIE FPUPBI;
0) cnoxHble 3(UpHI;
B) aJbJCTHJIbI;
I') aMHHOKHUCIIOTBHI.
[IponykToMm peakiuu OyTeHa-1 ¢ XJI0poM SIBIISIETCS:
a) 2-xjopOyrteH-1,
0) 1,2-puxnopOyraH;
B) 1,2-nmuxnopOyreH-1;
r) 1,1-nuxnopOyras.
Crn0oxHbIH 3()Up MOKHO NOTYUUTh IPU B3aUMOJICHCTBUU KapOOHOBOM KUCIIOTHI C:
a) aleTHICHOM;
0) XJIOPOBOJIOPOJAOM
B) OTUJICHOM;
) METaHOJIOM.
Jlist ipeieTIbHBIX OJTHOATOMHBIX CIIUPTOB XapaKTEPHO B3aUMO/ICHCTBHUE C:
a) NaOH (p-p);
6) Na;
B) Cu(OH);
r) Cu.



120. Kos¢pdumuent nepen kucinopoaom B ypaBHeHHH C2HsOH+O2;-— paseH:



a)3;
0) 4,
B) l,

D2,
121. Cymma ko3¢ ¢unmentoB B ypaBHeHnn nonydenus C2Hz u3 kapOuia kanblus, paBHa:

a)2;

0) 3;

B) 4,

5,
122. Ilpu nosHOM OKHCIEHUH 1 MOJIb ponaHa KHCIOpoA0M 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 HazBanue BemniecTBa X (10 CUCTEMAaTUYECKOW HOMEHKJIATYpe) B LIETIH MPEBPAICHUMN:
Kpaxmaiu " Tioko3a X " aTHiIeH
124. Drtanon maccoit 13,8 v okucnwmm 34 1 okcuna meau (I1). Tomyuwnm aneaerun maccoit 9,24 r.
Uemy paBeH npaktudeckuil BoIxos ( B %) anpaerunaa’?

Pa3zpgensS.Tema 5.1

125. M3 mnpemioKeHHOTO CHHCKAa XUMHUYECKHMX peakIHid BBIOEPHTE BCE, CKOPOCTh KOTOPBIX
YBEIMYUBACTCSI TPHU TOBbIIeHUH fAaBienus: 1) N2 + 3Hz = 2NH3 2) CO + 2H, = CH30OH

3) Zn + 2HCI = ZnCl2+ H24) 2Na + S = NazS 5) C + Si = SiC

126. 13 mpemioKeHHOTO CIHCKAa XUMUYECKUX DPEakIHidl BBIOEPHTE BCE, CKOPOCTh KOTOPBIX
yMeHbIaercs npu noHwkennu nasienus: 1) Ca+2HC1 » CaClI2 + H2 2) H20 + N205 » 2HNO3 3)
C6H6 + CI2 ~ C6H5C1 + HCI 4) H2 + S~ H2S 5) C + 2N20 ~ CO2 + 2N2

127. U3 npemyioskeHHOTo NepeyHs BEIOEPUTE BCE PEAKIUH, ISl KOTOPHIX YBEIHUCHHUE TaBICHHS He
NPHUBOAMT K yBenuueHuo ckopocTu peakiun: 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. U3 mnpemsioKEHHOTO CHHCKAa XUMHUYECKUX peakluid BHIOEPUTE BCE, CKOPOCTh KOTOPBIX
YBEJIMYUBACTCS TP MOBBIIIICHUH KOHIIEHTpanuu Bogopoaa: 1) N2+ 3H, = 2NHs

2) CO + 2H2= CH3OH 3) Zn + 2HCI = ZnCh + H24) C + H20 = CO + H2
5) CsHs + H2 = CsHs

129. M3 mnpemioKeHHOro CIHCKa XWMHUYECKUX peakUui BbIOepUTE Te, CKOPOCTh KOTOPBIX
YMEHBIIAETCS MPH MOHMKEHNH KOHIeHTpauuu kuciotel: 1) Ca + 2HCI = CaClz + H:

2) H2O + N20s5=2HNOs3 3) CeéHes + HNO3 = CsHsNO2 + H20 4) NH4H2PO4= NHs + H3POs4
5) SO3+ H20 = H2S04.



130. M3 mnpemioKeHHOro CIHCKa XUMHUYECKUX pEaKUui BbIOEpUTE Te€, CKOPOCTh KOTOPBIX
yBEIUYUBACTCS U moBbieHuu AaiaeHus: 1) 2NH3z =Nz + 3H2- Q 2) CO + 2H, = CH30H + Q 3) Zn
+ 2HCIl = ZnCl2+ H2+ Q 4) Ca+ S =CaS 5) CaO + CO2= CaCO:s

131. U3 mnpennoKeHHOro CHUCKAa XHWMHUYECKUX PEaKIMil BBIOCPUTE TE€, CKOPOCTh KOTOPBIX
YBEJIUYHUBACTCS MPH MOBbIIeHNH naBjieHus: 1) No+ 3H2 = 2NH3 2) CO + 2H, = CH30OH

3) 2Mg + CO2= 2MgO + C 4) 2Na + S = NazS 5) CO + Cl2= COCl;

132. U3 mnpemioKeHHOro CIHCKa XUMHUYECKHMX peakIuil BbIOEpUTE Te, CKOPOCTh KOTOPBIX
yMeHbIaercs npu noumkennu aapiaeHus: 1) Ca +2HCl = CaCly+ Hz 2) 2H,0 + 4NO2 + O2 = 4HNO3
3) CeHes + HNOz = CsHsNO2 + H20 4) H2+ S = H2S 5) C + 2N20 = CO2 + 2Nz2

133. U3 mnpemioKeHHOTo CIHCKa XUMHUYECKHMX peakIuil BbIOEpUTE TE, CKOPOCTh KOTOPBIX
YBEIUYUBACTCS MTPH UCIIOJIb30BaHuu KaTanuzatopa: 1) C + O, = CO2 2) CO + 2H, = CH30H

3) Zn+ 2HCI =2ZnCl2+ H2 4) 2Na + S = NazS 5) N2+ 3H2 = 2NHa.

134. W3 npeminoKeHHOTO CIHCKa BO3JEHCTBHI BBIOEPUTE T€, KOTOPHIC MPUBOIAT K YBEIHUCHHIO
CKOPOCTM XMMHUYECKOH peakluy MarHusi C pacTBOPOM CEpHOM KHCJIOTHI: 1) MOBBIIEHUE
TeMIIepaTyphl 2) MOHWKEHHUE AABJICHUS B CUCTEME 3) yBEJIIMUECHUE JIaBICHUS B CUCTEME

4) nobaBjeHHE MarHus 5) yBeJIUUYECHUE KOHIICHTPAIIMN KHUCIIOTHI.
Pa3znen 6.PacTtBopbI
Tema 6.2.

135. Vkaxute pacTBOpUMOE B BOJIE BELIECTBO:

A)kapOoHaT KanbLus; B)cynbdar anromunus;
b)xnopun cepedpa; runpokcun xenesza (1II).

136. U3 psapna dopmyn HoS, NaBr, H2SOs; CuO, H2COs, H20 BwIGepute Te, KOTOpHIE
COOTBETCTBYIOT CUJIbHBIM AJIEKTposinTaM. Hanummre ypaBHEHHs! TUCCOLMALIMN ATUX COSTUHEHHH.
137.3akoHunTE ypaBHEHUS PEAKIIMNA:

A) NaCl+ AgNOs”,

BATO + HCI1 7,

B) HNOs+ Cu(OH)2".

PaccraBbre K03 punmentsr. HanummuTe 11 Kax10i peakiuu HOHHbIE YPaBHEHUS.

138. PaccumraiiTe MOJSPHYIO KOHIICHTpAIIUIO pacTBopa, B 250 CM® KOTOPOTO COJEPKUTCA 4 T
TUAPOKCUAA HATPHSL.

139. PaccumraiiTe 00beM CcOJITHOM KHCIOTHI ¢ KoHmeHTpanued HCI1 0,1 Monw/am®, KOTOpPBIH
notpelyeTcst Al ocaxJIeHUs] HOHOB cepedpa u3 20 r pacTBopa HUTpaTa cepedpa ¢ MacCOBOM J1oeit
AgNO3 5%.

6.3 Bomnpochl 115 MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAlHH

Pazgen Opranunveckass XuMust
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n

13.

14.
15.
16.
17.
18.
19.

0.
1.

[Ipeamer oprannyeckoir xumun. OpraHnyeckre BEUIECTBA U UX OTJIMYME OT HEOPraHUUECKHUX
BCIIIECTB.

OcHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYEeCcKOTo cTpoenust A.M. bytieposa.

Ankanbl: 0011ast popMyIia, TOMOJIOTUYECKHH psll, GU3MIECKHUE CBONCTBA

N3omepus ankaHoB (Ha mpUMeEpe MEHTaHa, FTeKCaHa, TeNTaHa).

XHUMHYEeCKHe CBOMCTBA aJJKaHOB.

AJIKEeHBI: Onpe/iesieHue, U30MEpHsl, XUMUYECKHUE CBOMCTBA.

AJIKUHBL: OnIpeieieHre, U30MEPUsl, XUMUYECKHUE CBOMCTBA.

benzon: nonyueHne U XuMUYECKHUE CBOMCTBA.

CnupThl: onpesieiieHue, KiaccupuKaIius, IpuMepbl, XUMHYECKHE CBOMCTBA, IPUMEHEHHE.

DeHoJIbL: onpeereHre, XUMUUECKIE CBOMCTBA, MOTyUYEeHHUE.

AJIbJIETU]IBL: ONIPEIEIICHNE, XUMUYECKHUE CBOMCTBA, MOJyYCHHE.

KapOoHOBBIE KHCIIOTHI: OIpeIecHIe, KiIacCU(pUKAIIUS, IPUMEPhI, XHMHUYSCKUE CBOWCTBA.
VYrieBonpl:  omnpejiciieHne, Kiaccuukanus, TpUMEpPhl W HUX  OHOJIOTHYECKas pPOJib.
Monocaxapusbl, Jucaxapuasl, [Tonucaxapuabl

AMuHBIL: onpenenienue, kiaccudukanus, npumepsl. Peakius H. H. 3uanna

AMMHOKHCIIOTBI: ONPEEIICHIE, OCHOBHBIE XUMUUECKHE CBOMCTBA.

[TonsiTHE 00 a30TCOAEPIKANINX TETEPOIUKINICCKUX COCTUHECHHSIX

benxu.KauecTBeHHBIC peakIuy OSIKOB.

HyxknenHnoBble KUCTOTHI

[ToHsiTHE O BEICOKOMOJIEKYISIPHBIX COEMHEHUSIX

Pazgen O0masi 1 HeopraHuyeckasi XuMmsi
20. X¥MHUYECKHUI DIIEMEHT

21.3aK0H ITOCTOSTHCTBA COCTAaB:

22.3aK0H COXpaHEHUsI MaCChl BEIIECTB

23.
24,

[Tepuonnueckuii 3akoH /J.M.Mennenesa
BajeHTHOCTE U BaJIEHTHEIE BO3MOKHOCTH B aTOMOB

25.0OCHOBHBIE THITBI XUMHUYECKOH CBS3U

26.
217.
28.

JucniepcHbIe CHCTEMBI
THUIIBI XUMHUYECKUX PEAKIIUI
CkopocTh XUMHUECKUX peakuuid. Karanus

29.00paTuMOCTh XUMHUYECKUX PEAKIIUH.
30.Xumnueckoe paBHOBecue XHUMHUECKOE pAaBHOBECHE
319nexTponuTHuecKas AUCCouaus

32.
33.
34.
35.
36.

I'mpponus

Krnaccudukanus HeOpraHmuecKux BEIIeCTB
Kiaccudukanmst opraHnueckux BEIIecTB
Merainbl

Koppo3sus meramios

37.2nexTponus

38.Hemeramisl

39.0kcuapl HEMETAIOB

40KuncnoTelOpraHnyeCcKue 1 HEOPraHNYECKHE

41 AmdorepHble OpraHnyeckre 1 HEOPraHn4eCKUe COeAMHEHUS

421" eneTnyeckas CBSI3b MEXK/y KJIaCCaMU OPraHUYECKHUX U HEOPTraHUYECKNX COECIMHEHHUN
43.Xumusi ¥ TPOU3BOACTBO

44 XuMus ¥ CENbCKOE XO03SICTBOXUMUS U MTPOOTIEMBI OXPaHBI OKPYKAIOIIIEH CPEeIbI
45.XumMusi ¥ NOBCEAHEBHAS KU3Hb YETIOBEKA



6.4. Keiicbl

Keiicpl ncnonb3yroTcss B KaUe€CTBE OLIEHOYHOI'O CPEJICTBA B pazjene 7 MPUKIAJHOIO MOAYINS, UX
coJiepKaHue ompeaersieTcs C y4éToM Mpo(decCHOHAILHONW HAampaBIeHHOCTH 00pa30BaTebHON
nporpammel CIIO.

IIpuMepsI BO3MOKHBIX T€M KelCoB:

[ToTennenue knuMara u BBICBOOOXKACHHUE Ira30BBIX THIPATOB CO JHA OKEaHa.

Bynymue marepuans! [uist aBUa-, MaIIiHO- M IPHOOPOCTPOCHHS.

HoBsie maTepuabl A COTHEUHBIX OaTapen.

JlexapcTBa Ha OCHOBE PaCTUTENIbHBIX IIPETIAPATOB.

XHWMHYECKHUE 3JIEMEHTHI B KU3HU YEJIOBEKA.

. Bonoponnas 3HepreTuka.

Keiic Nel. «BogopogoMo0Ou/im - mar B Oyayuee»

Aptomobmin Honda FCX Clarity Ha BOJOPOIHBIX TOIUTMBHBIX dJIEMEHTAX €3T 10 Joporam EBporibt
¢ 2009 roma. B 2011 rogy Honda npucoeannunach K €BpONelcKOMy MapTHEPCTBY SKOJIOTHYHOM
seprun (Clean Energy Partnership), mocie dbero BbIBena Ha TEpBBIA IUIaH TPOU3BOJICTBO
9KOJIOTHYECKH YUCThIX aBToMOOMIIel. A Ha [Istom MockoBckoM MexyHapoiHoM aBTocanone BA3
IIpEJICTaBUI CBOIO HOBUHKY «Jlama-AHT3m» ¢ 6ajuioHaMu BOJIOpOJa U KUCIopoia. 3aiaHus:

1. Tlouemy MHOrHMEe aBTOMOOWIIBHBIE KOMIAHUHM pa3pabaThIBAlOT aBTOMOOWIIM, paboTaroliue Ha
BOJIOPOJHOM TOILIMBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOWIEH, pabOTaIOUIMX Ha YIJIEBOJOPOJHOM TOIUIMBE, BIMUSIOT Ha
3JI0pOBBE YesIoBeKa?

3. Kakwue «+» 1 «-» Bbl BUIUTE Y BOJIOPOAOMOOUIIEH?

4. Haiinure NOMOJHUTENBHYIO HH(OPMAIIHUIO 00 UX YCTPOMCTBE.

5. Eciu B Bameil cembe WM y BallUX 3HAKOMBIX €CTh ABTOMOOWIIH, IMOACYUTANTE, CKOJIBKO
NpUOIU3UTENBHO JINTPOB OEH3MHA, ra3a U KaKOH MapKH UCII0JIb3YETe €KEIHEBHO.

6. Kakue BemecTBa M B KAaKOM KOJHMYECTBE MOT'YT HAXOAMTHCA B BBIXJIOMHBIX Ta3ax BallMX
aBTOMOOMIIEN?

Keiic Ne2. «X710p B KM3HH 4€JIOBEKA»

B Slnonun oObenuHeHHbIMU cuiaMud HarmoHalbHOTO WHCTUTYTA 3710poBbs U llpedextypHOro
yHuBepcutera Cua3yokH ObLTO NMPOBEIEHO HCCIel0OBaHHUE. YUEeHbIE BBICHUIIN, YTO €CTECTBEHHbIE
OpraHMYECKHE BEIIECTBA BCTYMAIOT B PEAKIUIO C XJIOPUPOBAHHOW BOAOM M3-TIOJ KpaHa, oOpa3ys
OIIACHBIE COEAVHEHMSI, KOTOPbIE MOTYT CIIY’KMThb IPUYMHOM paka. Takue COeIMHEHUs Ha3bIBAIOTCS
MX, To ectb «MyTareH ukc» uinm «Hen3BecTHbI MyTareH».

3amanua:

1. Tlpeanoxkure cnocoObl YMEHBIICHUS SOBUTOIO BIMSHUS XJIOpAa B MUTHEBOM BOJIE HA OPraHU3M
YyeJioBeKa.

2. Hcxopas u3 cBoei )KU3HEHHOM MPaKTUKH, TPUOIN3UTENIBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOW BOJIbI BBl HCIIOJIB3YETE B TEUEHHE THS U JUISl KAKUX LIeJIen?

3. Kaxwue opransl yesioBeka 00JIbIIIe BCETO CTPAJAOT OT BO3IEHCTBUA XJopa?

4. Kak BIuseT XJIOpUPOBaHHAs BOJIAa HA YeJIOBeKa MpU KyrmaHuu?

5. Haiiaure nonoiHUTENBbHYIO0 HHPOPMAIIMIO O 3aMEHE XJIopa MpU 00e33apaskuBaHUH BOJIBI.

6. Hccnenyiite pasnudHble TOBaphl OBITOBOM XUMHUU B cBOEM jome. CocTaBbTe CITHCOK
XJIOpCOAepKaIIUX COeAMHEHNH, YKa)KUTe Mepbl 0€30I1acCHOCTH IIpU paboTe ¢ HUMHU.

o awNE

Keiic Ne3. Meran

[ToBbIlIeHNE KOHIEHTPAMU HEKOTOPBIX ra3oB B aTrMocdepe MOKET MPUBOAUTH K III00ATbHOMY
NOTEIUICHUIO - TaK Ha3blBAEMOMY «IapHUKOBOMY 3(dexty». [loxkamyii, Hanbosiee BaKHBIMU
«mapHUKOBbIMU Tazamm» sBisitorcs CO2 m CHs. Meran Bo3HUKaeT mpu aHa’dpoOHOM (T. e.
MPOMCXOAIIEM B OECKHCIOPOAHON cpene) pacmaje OpraHMYecKHX BeIEeCTB; IMY3bIPbKH MeTaHa
o0Opa3ytoTcsi B OOJIOTUCTBIX MECTHOCTSIX, 3@ YTO OH [OJIy4WJ Ha3BaHHE «OOJOTHBIM Ta3».
3aromnyieHHbIe MO (HapuUMep, PUCOBBIE MOJI BO BPEMs CEBa) SIBIAIOTCS MCTOYHUKOM OOJBIIOTO



KOJIM4ecTBa MeTaHa. JI[pyrMM HMCTOYHHMKOM METaHa SBIISIOTCS JKBAayHBIE JKUBOTHBIC, TaKHE, Kak
KOPOBBI, OBLIBI M KO3bl, MHIEBAPUTENbHAS CUCTEMa KOTOPBIX YCTpOeHa OCOOBIM 00pa3zom s
nepeBapyuBaHus TPABSHOW MHIIM: KOHEUHBIC MPOIYKTHI METaboJM3Ma COJepKaT METaH, KOTOPBINA
BbIIETsETCSl B aTtMocdepy. DTO MPHUPOAHBIN Mpolecc, XOTS KOJWYECTBO JOMAIIHMX IKHUBOTHBIX
3aMETHO BBIPOCIIO 32 IIOCIIEIHUE JBa CTOJIETUsA. boree Toro, CoctaB KOPMOB CYLIECTBEHHO BIIUSET Ha
KOJIMYECTBO 00pa3yIOLIerocsi MeTaHa.

3amanusa

1. Chopmynupyiite runoresy BbieIeHUSI MeTaHa JtoAbMU. 2. Kak KoJInM4ecTBO MeTaHa, 3aBUCUT OT
KOJIMYECTBA HaceseHus miaHeTsl? 3.UTo aBiseTcss HCTOYHUKOM BBIZICTICHHUSI METaHa B atMochepy?
Keiic Ne 4.

B navane XIX Beka B AHIVIMM CTaJIM MOJIHBIMM IIJIAIlM U3 BOJOHENPOHUIIAEMOI TKaHH, Ha3bIBa€MbIe
MaKHUHTOIIAaMU. DTO Ha3BaHUE OHU MOJYYWIM B YECTh AHIJIMICKOrO0 XUMHUKa W uzoOperatens Y.
MakuHTO1Ia, NPEJIOKUBIIErO IIPONMUTHIBATH IIJIAIIEBYIO TKaHb PaCTBOPOM HATYPAJIBHOIO KaydyKa.
OaHako Ha COJIHIIE TaKue IJIAllM CTAHOBWINCH JIMIIKUMH, @ B MOPO3HYIO MO0y - JOMKUMH. DTH
HEJOCTATKW YCTpaHWI Apyrod Beiparommiics anrnuyanud Y. [ympup. 1. 3aganms. Ilouemy
TiameBass TKaHb MMeNa Takue HexocTaTku. 2. Ilpennoxkute crmoco0 ycTpaHeHUsT UX, MOBTOPHB
otkpeitie Y. ['yapupa. 3. Kak HaszeBaeTcs 1o coequnenne? 4. Hammmmure cTpykrypHyio Gopmyny
JTOr0 BEUIECTBA.

Keiic Ne5 «HenonpaBumasi omuoka»
B ¢pupme TOO «Kackan-2» npu 3akauke raza B 0asIOHbI, HE 100ABUIIN BEIIECTBO, KOTOPOE MPHJIAET
3amax JgoMauiHemy rasy. ['a3 ObL1 10OCTaBiIeH B OJHY U3 KBAPTHP U MPHU 3TOM OAJUIOH MPOIMYCKal.
Yepes cyTKH Bce KUIIbIIBI OKa3aJIMCh B OOIbHULE
Bonpocs.1. UmeeT nu npupoaHblii ra3 nponad u 0yTtaH 3anax? 2. Kakyro HernonpaBuMyro OMIMOKY
COBEPIIMIN PAOOTHUKHU Ta30BOM CTaHILIMU MpH 3aKauke ObIToBOro raza? 3. Kakoe BemecTBo mpujaaer
3amax jgomanrHemy raszy? 4. Mosker nu OOOHSHHE 4YeNloBeKa YJIOBHUThH Ta3 0e3 3amaxa? 5. Kakum
nprOOpPOM MOXKHO J10Ka3aTh MPUCYTCTBUE ra3a B KBapTUpE, €ClIM 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 cyinbduua sxeneza(Il), yduTbiBas, 4To 3TH 3J1€MEHTHI
COCIMHSTOTCS 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 Boabl pacTBOpuin 2 MoJb cynb(ara kanus. PaccuuTaiite 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%.

3agaya Ne6. Cxonbko Halo B3SITh HUTpaTa KalMsl JIJIs IPUTCOTOBJIEHMSI 3 KI pacTBopa ¢
MaccoBOH moJeit conu 8%.

3agaya Ne7. B nmaGopartopuu BOCCTaHOBJIEHHEM HHUTpPOOEH301a Maccoi 61,5r. momyuwmin
aHUIIUH Maccor 44 r. Onpeaenure MaccoByIO 0110 (B%) BBIXO/a aHWJIMHA OT TEOPETUYECKOTO.

3agauya Ne8. Omnpenenure Maccy yKCyCHOW KHMCIIOTBI, KOTOpas pacXoAyeTcsl JJsl CHUHTE3a
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.
HEUTpaIu30BaId TUAPOKCUAOM Kalbliug Maccoitl8,5r. Omnpepenute Maccy o0pazoBaBIIerocs
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.

3amauya Nell. TepMoxuMHUYECKOE YpaBHEHUE pEaKIMU ropeHus yriepoaa umeer Bua: C

+02--COT + 394 k]I



Paccuuraiite Maccy yriepoja, BCTYNUBLIETO B peakuio, eciu Bbiaenwnock 1970 kJlx
TEIUIOTHI.

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

3agauya NelS. Kakoit 00bEM aneTuieHa MOXKHO MOJTYYUTh U3 KapOuaa Kanbius maccon 10k,
MaccoBas 0Jis mpuMecen 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 YKCYCHOW KHUCJIOTBI M MYPaBbUHOM KHCIOT
maccoii10,8r pacxomoBanu ruapokcu HaTpus Maccoi 8r. OmnpenenuTe mMaccy KaxaoW KHCIOTHI B
CMecCH.

3amaya Nel8. [Ipu B3aumopaeiicTBMM CMeCH 3TaHOJIa M mporaHojia Maccok 10,6r ¢
METaJUIMYECKUM HATPUEM BBIICTUIICS BOJIOPOJ 00bEMOM 2,241, Omnpenenure MacCOBYIO JOJIIO
Ka)KIOTO CITUPTa B CMECH.

3agauaNel9. B kauecTBe aHTH(HPHU3OB B OXJIATUTEILHBIX CUCTEMAaX JBUTATEIICH UCIIOIB3YIOT
OJIMH M3 MHOTOaTOMHBIX CHHPTOB. MaccoBas J0Js 3JIEMEHTOB B CHUPTE COCTABIISIET: Yriepoia
38,75%, Bomopona 9,68, kucnopona 51,51%. IlnotHocTs mapoB BeriecTBa Mo BoJOpoay paBHa 31.
BriBeaute popmyny BemiecTsa.

3agaya 20. {11 yHUUTOKEHUS MUKPOOOB U OaKTEpUl MOKHO MCIOJIb30BaTh JTUOKCH]L CEPBI,
€ro TaKke MPUMEHSIOT B Ka4eCTBE KOHCEPBUPYIOIIETO CPEACTBA MPHU CYIIKE YEPHOCINUBA U JIPYTHX
GpyKTOB.

3ananue: Beruncnure, kakoil 00beM 3aiiMyT 1, 5 MOJb IHOKCHIA cephl (H. Y. ).

3agaya 21. B npouuioM ObUIM YacThIMU CIydau OTPABJIEHUS JIIOJEH B YroJbHBIX IIAXTax
yrapabiM ra3oM. Ilockonbky okcun yriepoaa(Il) He mmeer 3amaxa, TO ONAacHOCTh IMOACTYIANa
He3zaMeTHo. [llaxTepsl, cyckasch B IIaxThl, Opaiu ¢ co00il B KauecTBE CBOCOOPA3HOT0 MHIMKATOPA
KaHapelKy B KJIETKe: KaHapeWKH MaJaoT B 0OMOPOK OT MPUCYTCTBUS B Bo3ayxe cienos CO.

3ananue: Beruncnure, kakoit o0seM (H. y. ) 3aitmyt 0, 5 Mmos CO; 56 r CO.

22. 3anaua 6e3 pacuyéToB.

B nauane XX crToneTus reojoru 3amM@poBbIBaI Ha KapTaX MECTa OTKPBITHS PYJ LIEHHBIX
METAaJUIOB IPU MOMOILM KOOPAWHAT XUMHUECKUX 371eMeHTOB B [lepuoanyeckoit cucreme. Apabekoit
u(poit yka3plBaJld HOMEp Mepuo/ia, a pUMCKOM - HoMmep rpynnsl. Kpome Toro, B 3anucsax Obuiu erie
OykBbI pycckoro andasuta - A unu b. Ha ogHoM 13 crapeix kapt Hanutn o6o3HaueHust: 4VI b, 4VIII
B2, 61 b, 611 b. Pactupyiite 3anucu reojaoros.

3anaua23. «CaxapHas kucjaora». B 1779 r. Hemeukuii ceHaTop, anTekapb 1 XuMuk Moranx
Xpuctuan Burne0 mojeiicTBoBan M3BECTKOBOM BOJON HA COKM IIABEJNsl U KUCIUIIBI, COJEpIKAIIIe
«KHUCIIMYHYIO KHUCJIOTY», M 3aMEeTHJI, YTO W3 pacTBopa BbIMajgaeT Oemnblii ocagok. OIHAKO cocTaB
ocazka BurneOy ycraHoBUTH He yhanoch. Uepes3 MATh JeT IIBEACKHH anTekapb M XuMuk Kapn
Bunsrensm Ileene pemun mocMoTpeTh, YTO MOJIYUUTCS, €CIIM TPOCTHUKOBBIA caxap oOpalboTarhb
KOHIIEHTPUPOBAHHON a30THON KUCIOTONH. OH OOHAPYXHJI, YTO IIPU 3TOM BBLAEISETCS KPAaCHO-OyphIi
ra3 u 00pa3yeT Mpo3padHbIid pacTBOP, KOTOPBIM OKPAIIMBAET CUHHM JIAKMYC B KpacHbIH 11BeT. Korma
[leene 1o0aBuII K 3TOMY PacTBOPY U3BECTKOBYIO BOY, MOTYUHJI O€JIbIil 0Ca 0K, OYEHb OXO0XHI MO
CBOMCTBaM Ha 0CaJIOK, BbIIeNeHHbIN Burinebom. Kakoe BemectBo oOHapykunu Burieb u [lleene?

3anaua24. KAHTHXJIOP»

[Tocne orOenuBanus TpedyeTcst oOsi3aTenbHas 00padoTKa TKaHH IS YAAJICHUSI XJI0pa, MHAUe
€€ BOJIOKHA MOTEPSIIOT MPOYHOCTh. Kakue BelecTBa MOKHO UCIIONIb30BaTh KAK «QHTUXJIOP»?

3apaua 25.B peakiuio, TepMOXUMHUYECKOe ypaBHeHHE KoTopoir S + Oz = SOz + 297 kJIx,
BcTynuia cepa maccoi 1 r. KonnuecTBo TemnoThl, BBIAECIUBIIEECS IPU 3TOM, PABHO:



A) 9,28 xJIx; b) 74,25 xJIx; B) 29,7 x]JIx.

3ajgaua 26.YKaxxurte cojib, BOJIHbI PaCTBOP KOTOPOH MUMEET IIECJIIOYHYIO CPEy:

A) cynbdart xanus; b) xnopun anmromunaus; B) kapOonaT kanusi.

3agaua 27.0npenenure Ha3BaHHE BEIIECTBA, IJIaBHAS LIEMIb KOTOPOTO COCTOUT M3 YETHIPEX
aTOMOB YIJIepoJa, COJEPKUT KapOOKCHIIbHYIO TPYIIIY U OJIHY ABOWHYIO CBSI3b, @ TAK)KE PaHKAIIbI
METHJI U 3THIL:

A) 3-meTtun-3-3Tun0yTeH-3-0Bas KUCIIOTA;

b) 3-meTun-2-3triiOyTeH-3-oBasi KUCIIOTA,;

B) 2-merwin-3-3tunbOyreH-3-0Bas KUCIIOT.

3agaua 28. Marnuii koauuecTBoM BemiecTBal,5 Moib coxrim B kuciopojae. Omnpeaenute
Maccy IOJIyY€HHOI0 OKCHJIa MarHus., yKaKuTe TUIl peaKLUu.

3agaya 29. Hanumwure ypaBHEHUsT peakUuid MEXAY aIIOMUHHEM U  CIEAYIOIIHUMHU
BEIIECTBAMH: a) XJIOPOM; 0)KHUCIOPOIOM; B)CepOr(ABYXBAICHTHA); T)HOIOM OJHOBAJICHTCH.

3agaua 30. Kakue TUIIBI XMMUYECKOM CBS3H CYIIECTBYIOT B cieayronux Bemectsax: a)bH, N2
,BaCl2,CHa.

3agaua 31. Kaxoil BbICIIMN OKCHA W TUAPOKCUZI 00pazyeT XUMHUYECKHH JJIEMEHT C
NOpsAAKOBBIM HOMepoM 327 Kakue cBoiicTBa Oy1yT NPOSIBISTH 3T COEAUHEHUS?

3agaua 32.C KakuMHM U3 TEPEUMCICHHBIX HUXKE SJIEMEHTOB TepMaHuil OylneT HUMETh
HauOOoJIbIIIee CXOACTBO, a ¢ KAKUM HAMMEHBIIEE: KaAMUM, TaQHUI, CBUHEII.

3agaua 33. Cxema peakiuu: CuClo+ KOH > Cu(OH). + KCI, paccraBbTe
KO3 PHUIUEHTHI ¥ YKaKUTE TUT PEaKLIUN

3agaua 34. Paccuutaiite 00bEM BOAOPOAa, W3MEPEHHBIH MPU HOPMAJBHBIX YCIOBHUSX,
KOTOpBIA MOXKET 00pa30BaThCsl IPU PaCTBOPEHUHU B coJIsiHOM kuciote 10,81 antomMuHus.

3agaya 35. Ilpu HarpeBaHuM HUTpaTa HaTpusi oOpaszoBaics Kuciaopog o0béEMom 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. Cpenu npeioKeHHBIX POPMYIT BEIIECTB, PACIIOIIOKEHHBIX B IPOHYMEPOBAHHBIX
ayeiikax, Beioepure popmynsl: A) kucioi conu; b) kucnorHoro okcuna; B) neryuero BogopogHoro
COEIMHEHMUS.

2 3
Cr03 NaH Cr02C|2
4 5 6
NH4CI NH; cCO
7 8 9
K[AI(OH)4] HIO; Ca(H2PO,):

3apaua 38. Cpenu mnpemioxeHHbIX (OPMYT W Ha3BaHWU BEIIECTB, PACIOJIOXCHHBIX B
MPOHYMEPOBAHHBIX sueiikax, BbIOepuUTe (OpMyTy WIM Ha3BaHUWE, COOTBETCTBYyIomIee: A)
pacTBOprMOMY OCHOBaHUI0, b) kucioi comu, B) HeconeoOpazyromieMy OKCHIy.

1 2 3
Ca(HS). (NH4).,CO4 H3BOs
4 6 6
THAPOKCH/I JIUTHSI CHa CcoO
7 8 9
Cr(OH), MgsN. ZnO

3amaya 39. CocTaBUTh YpaBHEHUS peaKIuid
npespaieHus: Ca >Ca0>Ca(OH), >Ca(\03)2
3amaua 40. CocTaBUTh YpaBHEHUS peaKIuid

IIpru IMOMOIIM KOTOPBIX MOXXHO OCYHICCTBUTH

IIpru IMOMOIIM KOTOPBIX MOKHO OCYIICCTBUTH



npespamieHus: Na0> NaOH >Cu(OH), >Cu(SOa4)



3anaua 41. B 1Byx npoOupkax HaXoAATCs PaCTBOPHI THAPOKCHIOB KallUsl M KaJIbIIHSL.
Hanummre ypaBHeHuUs peakiiuii, Mpy MOMOIIU KOTOPBIX MOXKHO Pa3IUYUTh 3TU PACTBOPHI.
3agaua 42.B nByx npoOHpKax HAIUTHI PACTBOPBI CEPHOM KUCIOTHI U cyibdaTa HaTpus Ilpeanoxure
1Ba crioco0a mpu MOMOIIY KOTOPBIX MOXKHO Pa3IUYUTh 3TU PACTBOPHI.
3agaua 43. [logdepuTe K TeKCTY NPABUJIBHBII TEPMHUH ONpeAeIeHUs OHATHS:
a) .- BeIlleCTBa, OJJUHAKOBBIE [0 COCTAaBY, HO Pa3HBIE [10 CTPOCHHUIO.
0) .- 3TO pA COEOUHEHUH, CXOJHBIX II0O CBOEMY CTPOEHHUIO U XMMMUYECKHM CBOICTBaM,
KOTOpBIE OTJIMYAIOTCS IPYT OT JIpyra M0 COCTaBY MOJIEKYJI Ha OJJHY WJIM HecKoiIbKo rpymnn CH2.
B) - 3TO U30MEPHI, OTINYAIOIINECS OPSAIKOM COEAUHEHHS aTOMOB.
.. TPEICTaBiIAeT COOOW COBOKYMHOCTh HECHCTEMAaTHYECKMX HCTOPHUYECKH CIIOKHMBIIUXCS
Ha3BaHUU OPraHUYECKUX COCIUHEHUM.
I)..- 3TO SIBJICHHME CYUIECTBOBAHMS BEIIECTB, MMEIONIMX OJMHAKOBBIM KAaueCTBEHHBIM U
KOJIMYECTBEHHBIN COCTaB, HO Pa3jIM4YHOE CTPOCHUE U pa3HbIE CBOWCTBA.
3apaya 44. Hanummure cTpyKTYpHbIe (DOPMYJIbl COAMHEHUI 110 NX HA3BAHUSM:
a) 2,5-TUMEeTHITeKCeH-3;
0) 2-MOoHOMETHJI-3,5 -AUIPOIUITHOHAH;
B) 2,5 - numerni - 3-HUTPOTEKCaH;
r) 2,3-IuXJOpreKCaHOBas KUCIIOTA;
1) 2 - aMHHOOYyTaH.
3agaua 45. ,3anonHnTe TA0JANIY

3omepus 3omepus 3omepus

MesxknaccoBas .
BemecrBo [ omosor |yriiepogHoro 3OMEDILS [OJIOKEHUS  |(pYHKLMOHATIBHOMN
CKeseTa p KPaTHOM CBSA3U[TPYIIIIBI

I[lenTan

I" excen-2

byranon-1

3agaua 45. Kak paznuuuth KpaxMajibHbIN Kielictep U raunepun? Hanumure ypaBHEeHUS peakinii?
3agaya 46. Kak onbITHBIM yTEM pa3IMduTh caxapo3y U Ioko3y? Hanummre ypaBHeHHs peakiui.
3agaua 47. CocTaBUTh ypaBHEHUS PEAKIUM MPU MOMOIIM KOTOPBIX MOYKHO OCYIIECTBUTH MPEBPAILICHUS:
METaHa alleTUIeH” ATaHalb "ITaHoJ “OpOMITaH "ITHJIEH >3TaHO> HTaHAlIb.

3anauya 48. OcymecTBUTh IpeBpalieHus: anerar kamus ~ staH ~ X ” 3TaHON ~ IUATUIIOBBIA 3(up.
HazBars BemecTo X.

3anayad9. Ckopocth xummuueckoi peaknuu npu 20°C paBHa 1 Monw/n . Beraumciaure cKOpocTh 3TOMH
peakiuu pu 60°C, ecnu TeMnepaTypHbIi KOG UIIMEHT paBeH 3.

3agaya 50. Kak Hago W3MEHHWTh KOHUEHTPALMM BELIECTB, JABJIECHHWE M TEMIIEpaTypy TOMOTE€HHOMN
cuctembl PCls> PCl3+Cl, -129 xJIxk.

3agaua 51.Bo MHOTHE COBpeMEHHBIE CTUPATIbHBIE TOPOLIKHY 100aBIISAIOT O€3BOIHBIN CYIb(aT HaTPUs AJIs
COXPAHEHHUS CBIITYYECTH 3a CUET KAKOIo IPOLECCA ITa COJIb IPENOTBPALLAET CIEKUBAEMOCTh IIOPOLIKOB?
3apauya 52.Yto0bI ceMeHa C/X KyJIbTYp XOPOIIO COXPaHSINCh OHU JOJDKHBI UMETh BIIAXKHOCThH HE OoJiee
15 %. BplcymnTh ceMeHa He BCerja NpoCTO, TaK KaK HAarpeBaHUE IPHUBOJUT K IMOTEPE BCXOXKECTH.
[ToaTOMy NMPUMEHSIOT XUMUYECKYIO CYIIKY: CMEIIMBAIOT ceMeHa ¢ 0€3BOAHBIM CyiIb(haToM HATpus. JTa
COJIb JIETKO 00pa3yeT OueHb MPOYHBIA KPUCTAIIOTHAPAT, MO3TOMY NPH CMEIIMBAHUM €€ C BIaKHBIMU
CeMeHaMH OHa OTHHMAaeT OT HUX BOAY H CBsi3bIBaeT ee B Kpuctamioruapat NaxSO410H20. Paccuwnraiite,
CKOJIKO HY)XHO cynb(darta HaTpus Ui BbICymMBaHUSA 10 Kr ceMsiH, UMEIOIIMX BIAXHOCTH 25%, 10
KOHIHUITMOHHOU BiIaykHOCTH 15%



Kiaroun Kk oneHOYHBIM mMaTrepuajiam

5. HpI/IMepr OLCHOYHBIX CPEACTB JIJIsl IPOBCACHUA TeKymeﬁ arTrecranuun

5.1 KoHTpo/bHBIE BONIPOCHI M 32 JaHMS.

Pa3znes 1. OcHOBBI CTPOEHNS BelleCTBA

Tema 1.1. CTpoeHue aToMOB XUMUYECKUX IEMEHTOB U NIPUPOAA XUMUUECKON CBS3H

1. Ecau 6s1 npunnun [Taynu He coOmtogancs, To 37€KTPOHBI B aTOMaX ¥ MOJIEKYJIaX MOIJIM Obl 3aHUMATh
OJIMHAKOBBIC KBAHTOBBIE COCTOSIHMSA, YTO NPUBEIO ObI K HECTAOMJIBHOCTH M Pa3pyLICHUIO MHOTHX
XUMHYECKHX COCTUHEHHH.

2. TIpoBanom 37eKTpOHA HA3BIBAIOT NEPEXO/ IIEKTPOHA C BHEIIHET0, 00JIee BBICOKOTO SHEPTETHYECKOTO
YPOBHsI, Ha MPEJBHEITHUHN, YHEPTeTUUECKU 00JIee HU3KUN. DTO CBA3aHO ¢ OOJIBIIICH SHEPTeTUUECKON
YCTOMYUBOCTHIO TIOJTYYAIOIIUXCS TIPU 3TOM AJIEKTPOHHBIX KOH(UTYpAIHiA.

3. TloHATHSA «CTEMEeHb OKHUCIEHUS» U «BAaJCHTHOCTH» — 3TO HE OJHO M TO K€, XOTS B OOJIBIINHCTBE
CJIy4aeB OHU YHCJIEHHO coBMajatoT. CTeneHb OKUCIEHUS — 3TO YCIOBHBIN 3apsiji aTOMa, OH ObIBaeT
MOJIOKUTEIBHBIM WM OTPULIATEIBHBIM. A BaJIEHTHOCTh — CIOCOOHOCTh aToMa 0Opa30BBIBATH
CBSI3M, OHA HE MOKET IPUHUMATh OTPHULATENIbHbIE 3HAUCHUSI.

4. Tak KaK B OCHOBHOM COCTOSIHMH TaJIOT€HbI MOTYT MPOSIBJISITh BAJIEHTHOCTh | M COOTBETCTBEHHO 1
aTOM MOXeT 00pa30BaTh TOJBKO OJHY XUMHUECKYIO CBS3b, TO TJIOT€HBI HE MOTYT 00pa30BHIBAThH
WHBIX MOJIEKYJ, YeM JBYXaTOMHbIE, T.€. HE MOTYT OOpa30BBIBATh AJUIOTPOMHBIX MOIAU(DHUKAIUA.
:C=0: Cab2 , F2 , O F2 no anajmoruu - caMOCTOSITEILHO.

5. Bce Tumbl cBsizell UMEIOT €AMHYI0 (U3UYECKYIO MPHUPOAY, OCHOBAHHYIO Ha MPUTSHKCHUH MEXKITY
MOJIO)KUTEIBHBIM M OTpPULATENbHBIM 3apsiaaMu. OTINYAIOTCS OHM TOJBKO HOCHUTENISIMU 3THX
3apsA0B, KOTOPHIMU MOTYT CIY>KUTh MOHBI, aTOMHBIE ]Ipa, SJEKTPOHHBIC MAPhl U «JIEKTPOHHBIH
rasy.

Temal.2. Ilepnoanyeckuii 3axoH u Tadbauna JI. U. Menneneesa

1. V nanTaHa W NaHTAQHOWUJOB (QHAJOTUYHO y AKTHUHHUS U AKTUHOWJIOB) OJMHAKOBAs AJIEKTPOHHAS
KOH(HUTypamnus BHEIIHETO W MPEIBHEITHET0 SHEPreTHYECKHX YpPOBHEH. A TaK KakK AJIEKTPOHHOE
CTPOEHHE BaJEHTHBIX O0O0JIOUEK - OAMH M3 TJaBHBIX (D)AKTOPOB, OMPEIENSIOUIMX XHUMHYECKHE
CBOWCTBA DJIEMEHTA, TO JIAHTAH W JIAHTAHOMIBI (2 TAaK)Ke aKTHHUN W aKTWHOWIBI) XapaKTePU3YIOTCS
CXO0’KHMH CBOMCTBaMHU.

2. HXO4 — ob6mas ¢opmyiia Beiciero ruapokcuaa st aeMentoB VII rpymmsl, tae X — JaHHBIN
aNieMeHT. JIaHHBIN THIPOKCUA HOCUT KHCIOTHBINA Xapaktep. CoBerbl: ['MapoKCHaOM, B HMIMPOKOM
CMBICIIE, Ha3bIBACTCS MIPOAYKT B3aUMOACHCTBUS OKCHIA U BOJIBI.

3. TlpuuuHbI JBOWCTBEHHOIO MOJIOXKEHUS BOJAOPOA B IEPUOIUUECKOM CHCTEME 3aKITFOUAIOTCS B TOM, YTO
BOJIOPO/I, KaK M IIEJTIOYHBIE METAJUTbI, HA BHEITHEM YHEPTETHYECKOM YPOBHE MMEET OJIMH DIIEKTPOH,
HO TaKXe eMy, KaK M rajloreHaM, JI0 3aBepIlIeHUs] BHEIIHETO0 YHEPreTHUYECKOr0 YPOBHS HE XBaTaeT
OJIHOTO 3JIEKTPOHA, IOATOMY €0 MOXHO 3anucath U B [A-rpynmny, u B VIIA-Tpymmy.

4. DneMeHTHI 2-T0 U 3-T0 MEPHOAOB MO MOJATPYIAM MMEIOT OJIMHAKOBYIO KOH(PHUIypaluio BHEIIHETO
AIIEKTPOHHOTO YpoBHS. [lpm 3TOM »sieMeHTH 3-rO0 Tlepuoja OTIWUYAIOTCS JIUINb BaKaHTHBIM
d-nmogypoBHEM, YTO pacIIUpSET BAJCHTHBIE BO3MOXXHOCTH, HalmpUMEp CEpbl, 10 CPaBHEHUIO C
KHCIIOpo/ioM, a (pocdopa - 1Mo cpaBHEHHIO ¢ a30TOM. TeM He MeHee, U3 -3a aHAIOTUIHOTO CTPOSHHUS
BAJIEHTHOI'O YpPOBHS, XMMHUYECKHE CBOWCTBA UX OYEHb IIOXOXKH, MMO3TOMY OHHU U Ha3bIBAIOTCA
aHaJIOTaMH.



5. DOmnekrponHas popmyna amromunus 1s2 2s2 2p6 3s2 3pl. ['maBHOe kBaHTOBOE uncio n = 3. [ToGouHoe
1 =0 gns s opbutanu, I = 1 g p opoutanu. MarautHoe uncio ml = 0 ms s opoutamm, ml = -1 s p

JUTSL p OpOUTAIIH.

rpadudeckas Gopmysia aTIOMHUHHUSL

opbutanu. CrimHOBOE yrcino ms = +1\2 s s opOuTanu, ms = +1\2

Pa3znes 2. XumMudeckue peakuuu
Tema 2.1. Tunbl XMMHUYECKHX peaKkIHi

1.

Peaknusi  ABIISIETCS  OKUCIMTENIBHO-BOCCTAHOBUTEIBHOM, TOMOIE€HHOHM, 3K30T€PMHUYECKOM,
KaTaJIMTUYeCKOU, 00paTuMoii, coequuenus. st cMeleHrst paBHOBECHSI BIPaBO HEOOXOAUMO:

1) MOHU3UTH TEMIIEPATYPY;
2) TIOBBICHTBH JIaBJICHHE;
3) xonuentparuio SO2 u O2 nmoBeIcUTh, a SO3 OHU3UTH.

2.

3.

4.

5.

OCOOCHHOCTH peaKIfii 3aMEIICHUs Y OPraHWYECKUX BEIIECTB IMPOSBISIOTCS B TOM, YTO OJHU
aTOMBI WM IPYIIIbI ATOMOB 3aMEHSIOTCS JPYTUMHU aTOMaMU WM IPYNIIaMi aTOMOB B MOJIEKYJIE
OpPraHUYeCKOTO BEIIECTBA. JTO MOXKET IMPOUCXOAWUTH TMPH PA3TUYHBIX YCIOBUAX H MOXKET
IPUBONUTH K 00pa30BaHUIO HOBBIX COETUHEHUH.

XJopupoBaHUE METaHa - MPOIIECC, MPH KOTOPOM MOJIEKYJIa METaHa B3aUMOJICHCTBYET C XJIOPOM,
YTO NPUBOAUT K OOpa30BAHUIO XJIOPMETaHAa M JPYTUX XJIOPCOAEP)KALIMX COEIMHEHWUH; 3TOT
IpoIecC MMEET IIMPOKOE NPUMEHEHHWE B TPOMBINUIEHHOCTH Ui TIONYYEHHUS Pa3IMYHBIX
XMMHUYECKHX BEILECTB.

70 xr x - kJIx X2(1) + O2(1) -> 2NO(r) - 90,4 xJIx 28 kr 2) Jl7st Hauana Mbl HaliJIeM Maccy a30Ta
ero B kr: M(N2) = 14*2 =28 kr/kmonb n(N2) = 1 kmoas m(N2) = M(N2)*n(N2) = 28 kr/kmomnsp *
1 kmons = 28 kr 3) Mbl cocTaBUJIM NPONOPLUIO MOJ MYHKTOM 1) Temepp Mbl HaXxOJIUM €ro
TeroBoi apdexT peakuii: x = (70 kr * 90,4 xJIx)/28 kr = 2,5 * 90,4 xJx = 226 x/[x => Q =
226 x/Ix OtBet: Q = 226 xJx

a) coequnenue 2FeCla+Clo=2FeCl3

0) 2Al (OH) 5= Al 20 3 + 3H20. JlanHas peakivs Ha3bIBae€TCS peakield pas3iokeHHs. BerrecTBo
THJIPOKCHUJI QIIOMUHUS pa3jiaraeTcsi Ha OKCHJ aTIOMHHHS M Boay. llepea THIPOKCUIOM aTFOMHHUS

HE00X0IMMO MOCTaBUTh KO3 (PUIMEHT 2 U Tiepe]] BOJIOH caeayeT MOCTaBUTh KO3 PUIHeHT 3.
B) 3NaOH + FeCl3” 3NaCl + Fe(OH)3

6.

547 xJIx 4Al+302=2A1203+Q n (Al)=18/27=0.67 mons (M=27 r/moins) 0,67 mMoib - 547 xJ{x 4
MoJTb - X K[k, X=(547*4)/0,67=3266 k]I 4Al+302=2A1203+3266 k[ k.

Tema 2.2. DiieKTpoIuTHYECKAS JUCCONMALNS U HOHHBIH 00MeH

1. DnekTponuTamu SBISIOTCS BEIIECTBA C CHIIBHO MOJIIPHOW KOBaJICHTHOM WJIM MOHHOM cBs3b0. K
HHUM OTHOCITCA COJIH, I].[éJ'IO‘-II/I, KHCJIOTHI. BeHIeCTBa, pacTBOpPhLI WM pacCilylaBbl KOTOPBIX HE
MPOBOAT AJIEKTPUUECKUI TOK. HeanekTponuTamu sBISIOTCS BEIIECTBA C HEMOJSPHBIMU HITU
CJ'Ia6OHOJ'I$IpHBIMI/I KOBAJIEHTHBIMU CBA3sIMH. K HUM OTHOCHUTCA OOJIBIIMHCTBO OpTraHUYCCKUX
coequHeHWi  (TrOKo3a, (pykTO3a, caxaposza, OITAaHON, TIUIEPUH U Jp.), MPOCTHIE
BEIIECTBA-HEMETAIIIBI (Cepa, a30T, KUCIOPOJI U Jp.).

H 2,0 12,0 7,0 3,0 5,0 13,0 4,0
[H'] 102 1012 107 107 10° 1013 io-*
[OH] 107 10-2 10”7 10°° 10°° 10! 10 10
Tun KHCJIass |[ICJIOYHas HeﬁTpa MICJIOYHAaA |KHUCJIad [[ICJIOYHas |KUucjiias
CpeaAbI JIbHAsA

3. MgClz + 2KOH = Mg(OH)21 + 2KClI



K2CO3sM 6HNO3 = 2KNO3 + HCO:s
4. Bzate AgNO3 - HuUTpaT cepebpa M pacTBOpUMBIN KapOoHaT, Hampumep, Hatpus - Na,COs.

Monekynsipaoe ypaBaenue oyaer: 2AgNO3+Na2C0O3=Ag2C03+2NaNOs. B pacTtBope ocraneTcs
HUTpaT HaTpus B Buae noHOB NO3 - u Na+. KapOoHnat cepeOpa BbIIazeT B BUJIE CBETIO-KEITOTO
ocazka. [TomHoe noHHOE ypaBHeHue OyneT: 2Ag+ + NOgz - + 2Na+ + CO32 - = Ag2COz + 2Na+ +
2NOs-. Cokpaménnoe, coorBercTBeHHO: 2Ag+ + CO32-=Ag2COs.

2K3PO4 + 3CaCl, = Ca3(PO4)2™ + 6KCI - MmostexyasipHOE ypaBHEHHE PEaKIInH,

6K+ + 2P043- + 3Cax+ + 6CI- = Caz(PO4)2" + 6K+ + 6CI- - monHOe HOHHOE ypaBHEHHE peakiuu, 6K+ +

2P043- + 3Caz+ + 6CI- = Ca3*Oam + 6K+ + 6C1-,

2P043 - + 3Caz+ = Ca3(P04)2" - cokpalIéHHOE HOHHOE YPAaBHCHHE PEAKIINU;

Pa3nen 3. CTpoeHue U CBOIiCTBAa HEOPraHUYECKUX BElIECTB

Tema 3.1. Kinaccudukanusi, HOMEHKJIATypa U CTPOEHHE HEOPTAaHMYECKHUX BellecTB

1. Heopranuveckue COeIUHEHUS 110 COCTABY JEIATCS HA JBE OOJBIINE TPYIIIIBI - TIPOCTHIE M CIOKHBIE.

[IpocTeie BemecTBa COCTOAT U3 ATOMOB OJTHOTO XMMHYECKOT0 AJIEMEHTA U MOAPA3/ICIIIOTCS Ha METAJUTHI,

HeMeTalTbl, 0Jaropo iHbie ra3bl. CI0XHbBIE BELIECTBA COCTOSAT U3 aTOMOB, XUMUYECKHU CBSI3aHHBIX JPYT C

npyrom. CIIO)KHBIE HEOPTaHMYECKHE BEIIECTBA MPHUHSATO JCIUTHh HAa CICAYIONINE BaXXHEHINNE KIIACCHI:

OKCH/IbI, OCHOBaHUSs1, aM()OTEPHBIE THAPOKCHIBI, KUCIIOTHI U COJIH.

S—oO0

2.

2. BerectBa ¢ IBOMCTBEHHON (QYHKIMEH OTHOCATCS K KJIAaCCy BELIECTB, KOTOPHIE HMECIOT BO3MOXKHOCTh
BBINIOJIHATH JIBE€ pa3Hble (YHKIUU OJHOBpPEeMEHHO. OHHU MpPOSBISAIOT CBOM CBOMCTBA KaK KHUCIOTHI U
ocHoBaHus. Takue BellecTBa Ha3bIBAIOTCS aM(OTEepHBIMU WK aM(pOTepHbIMU OKcuaamu. Hampumep,
BOJA.

3. SOs, Fe203, CO2, Ca0, CO, SiO2, Mnz07, FeO, SO2 , N20s, Na20

5.
OCHOBHBIE KUCIIOTHBIE amQoTepHbIe
Na20, K20, CaO, CuO SO2, SO3, P20s, N20s CrOsAl203 BeO
FeO MnO SiO2 Fe203 Mn207

6.2,2% :1=2,2557% : 127 = 0,43858 42,1% : 16 = 2,63125 Jlanee neauM Bce Ha caMO€ MaJIeHbKOE
yucino 2,2:0,43858=5 1 6 3nauut takas kuciaora H5106.

7. 1) Okcugsr: CaO - okcup kanbiusa. OcHoBanusi: Cu(OH), - runpokcun menu(2). Kucnorer: H2SO4 -
cepHas kucnora. Cou: KsPOjy - dpocdar xamms

8. a) oxcupna yrnepona( II) - CO,

6) ruapokcuaa meau (I1), - Cu(OH)2
B) XJIOpPOBOaOpOHOM KucioTh - HCI
r) cynbdara Hatpus - Na2SO4

Tema 3.2. Pu3uko-xuMHYeCKHe CBONCTBA HEOPTaHHYECKUX BeleCTB
1. a) HoSO4+ Mg = MgSOa + 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. UnenTndukanns HeopraHu4eCKux BelecTs

1. B Tpéx ckisHKax 0e3 ITUKETOK HaxXoJATcCs Oenble KPUCTAIIMYECKUE MOPOIIKHU XJIOPUAOB Kajus,
HATpUs U JTUTHA. Pacrio3HaTh 3TH BEIIECTBA MOYKHO C IIOMOIIBIO BHECEHHUS UX B IIaMsl ropenku. loHs
JIMTHS OKPACST IUIaMsl B KAPMUHOBO-KPACHBIH 1[BET, MOHBI HATPHSI - B XKENTHIN LBET,  HOHBI KaJIUs - B
P030BO-(hHOJICTOBBIH.

2. B derplpex NpOHYMEpOBaHHBIX IPOOMPKAX HAXJATCS pacTBOpbI Xjopujaa Oapus, kapOoHarta
HaTpus,CynbdaTa Kajausi W XJIOPOBOJOPOJAHOH KHCJIOTBLHE TOJNb3yACh HUKAKHUMU JIPYTHMHU
pEaKTUBAMU OIPEJEIINTE COAEPKUMOE Kax 101 n3 nmpodupok. bepem npodupky ¢ HO onpenenuts ee
MOXKHO IO €IKOMY 3araxy, a TakKe KalHyB Ha J0o0W mpeameT (H-p Oymary - oHa OOYTJIUTCS).
JlobGaBiisieM BO BCE MPOOUPKH.

2HC1 + Na2CO3 = 2NaCl + H20 + CO»- Bbimenutcst yrileKucibli ra3. B ocranbHBIX 2-X MpoOHpKax

HUYEro He MIPOU30MIeT.

Bepem omnpenenennyo mpoOHpKy ¢ KapOOHATOM U JIOJIMBAEM €€ B OCTABIIKECS J1BE TIPOOUPKH.

BaCl, + NaxCO3z = BaCOsz + 2NaCl - Bemazaer Oenblii ocamok kapOoHaTa Oapus. C mociegHei

POOHUPKOI HUYETrO HE IPOM3OMIET - TaM CyIb(aT Kaaus.

3. 1)/Ins nauana B mpoObI KaXKI0W MPOOUPKH J100aBIsieM JII0OYI0 KUCIOTY JOIYCTHM COJISIHYIO

B oxnoit n3 npobupok Oynet Habt01aThCS BbIJIEICHHUE Ia3a 3HAYUT TaM KapOoHaT Kajus

B npo6sl BelecTB U3 OCTaBIIUXCS ABYX IPOOUPOK J00aBIIsieM XJIopua Oapus B KO MPOUpPKE I'/1e BbINaIeT

0CaJI0OK HaXOAUTHCA CyJIb(aT aMMOHHS.

Jlisi caMOYCIIOKOEHHsI OCTaBLIYIOCS MPOOMPKY MOXKHO IPOBEPUTH HHUTPATOM cepedpa eciu 0CagoK

BBINAJACT 3HAYUT TaM TOYHO XJIOPH]I KaJIHS.

K2CO3+2HC1=2KC1+H.0+CO>

(NH4)2S04+BaC12=BaS04+2NH4C1

KCL+AgNO3=KNOs+AgC1

2) IIpoBoaMM pEaKIUIO CO MIETOYBIO TIPU STOM B IBYX MPOOHPKAX BHIMATYT OCAIKH Pa3HbIE 1O I[BETY TIC

0CaJIOK CHHETrO I[BeTa TaM XJIOpUA Meau, a Oyporo - XJOpH] skene3a. B /1Be ocraBiimecs: npoOUpKU

npubasnsieM cynbdar HaTpus (WIM CEpHYIO KHCIOTY) B TOW HpOOHMpKe TIne 00pa3oBajics OCaaoK

HaXOJUTHCS XJI0opu 6apus a B OCTAaBLIEHCS COOTBETCTBEHHO XJIOPU]] MarHUAL.

Ecnu B3anMoieiicTBre MPON3BOAMTE C OXJIAKICHHEM TOOUPOK TO BTOPAst Mpo0a MOXKET HE TIOHAT00UTHCS

T. K. TUIPOKCHUJI MarHus MajopacTBOPMMOE OCHOBAHME U IMpPU OXJAKIHUM MOKET 00pa3oBaTh OCAJOK

Oenoro 1Bera

CuC12+2KOH=Cu(OH)2+2KCL

FeC13+3KOH=Fe(OH)3+3KC1

BaC12+Na2S04=BaS04+2NaCl

4.

1 cynbdar menu CuSO4

2. NaOH

3 ruapokcua meau Cu(OH):

Brimaner uepHsiii ocanok runpokcuaa meau (1)

I'mauepun

I'uapoxeun meau Cu(OH):

['munepar meau (11).

Ocanok THAPOKCUAA MEH PACTBOPSIETCS M 00pa3yeTcs TeMHO-CHHUI pacTBop riuiepara meau (1)

PodbdEDNA



3.

CuSO4 + 2NaOH ---> Cu(OH)2 + Na2S04

Cu(2+) + 20H(-) ---> Cu(OH)2

3. Peakuus co CBEXEBBIIABIIMM OCAJKOM TMJIPOKCHAA MEIW B IICJIOYHOM Cpele HPUBOAMUT K

00pa30BaHUIO TEMHO-CHHETO PACTBOpA IIIMIIEPATa MEIU M MOXKET CIY>KUTh KaueCTBEHHOM peakiuen s

oOHapyKeHMs INIULEpUHA.

Pa3nea 4. CtpoeHue U CBOHCTBa OPraHN4eCKUX BellecTB

1. Opranuueckue BeleCTBA — 3TO BEIIECTBA, KOTOPbIE BXOJAT B COCTaB JKMBBIX OPraHU3MOB U
00pa3yroTCs TOJIBKO MpH UX yyacTuu. Kak mpaBuiio, Bce KHUBBIE CYIIECTBA COJIEPKAT OPTaHUYECKHE
BemiecTBa. K opraHmueckum BeleCTBAM OTHOCATCA O€NKH, JKUPbl M YIJIEBOJbI, KOTOPBIX
HACUYMUTHIBAETCS 0KOJIO 10 MUIIIIMOHOB.

2. M3omepus - 3TO sIBIEHHE CYIIECTBOBAHMSA COEAMHEHUM, UMEIOIUX OJUHAKOBBIH KaueCTBEHHBIH U
KOJIMYECTBEHHBIN COCTaB, HO PA3JIMYHOE CTPOCHHE U, CIIEI0BATEIBHO, Pa3HbIe (PU3UKO- XMMUYECKHE
cBoiicTBa. PasznuuaroT 1Ba THIa M30MEPHM - CTPYKTypHas U IpocTpaHCcTBeHHas. CTpyKTypHbIE
M30MEPBI - 3TO BEILECTBA, UMEIOIME OJMHAKOBBIA COCTaB, HO UMEIOINE Pa3HOE CTPOEHUE, TO €CTh
pasHbIl TOPSIIOK COENMHEHHMsI aTOMOB B Mouiekyne. Hampumep, OyTaH M METHINPONAaH HUMEOT
OJIMHAKOBYIO MOJIEKYJISIpHYIO opmyiy coctaBa CsHio, HO UMEIOT pa3HOE CTPOCHUE U XUMUUYECKHE
cBoiicTBa. Hanpumep, MeXKJIaCCOBBIMU M30MEPaMH SIBIISIOTCS: AJIKEHBI U IIUKJIOAIKAaHbl, AJIKMHBI U
ankaguensl, [IpenenbHbIE OAHOATOMHBIE CIHPTHI UM MPOCTBIE 3(PUPBI, ANBICTHABI M KETOHHI,
IIpenenbHble KapOOHOBBIE KUCIIOTHI U CII0XKHBIE 3QHpbl, HUTpoaakaHbl 1 aMUHOKHUCIIOTHI.

3. CTpykTypHass M30MepHsl — SBJIICHHE, KOTJa BEIIECTBA HMMEIOT OJIMHAKOBBIN KA4YeCTBEHHBIM W
KOJIMYECTBEHHBI COCTaB, HO OTJIMYAIOTCA JpPYyr OT Jpyra MOpPSJIKOM COEAMHEHHUS aTOMOB B
Mmouiekyne.llpoctpancTBeHHast W30MepHsi — SIBJIEHHE, KOIJla BEIIECTBA HUMEIOT OJUHAKOBBIN
KayeCTBEHHBIH M KOJMYECTBEHHBIH COCTaB, MOPSAIOK COEAMHEHHs aTOMOB, HO OTJIMYANOTCS HX
MIPOCTPAHCTBEHHBIM PACIIOJIOKEHUEM.

4. Tlox xMMUYeCcKHUM cTpoeHHeM BeulecTBa A.M. ByTiepoB nojpazymeBai NopsA0K COEAUHEHHS] aTOMOB
B MOJIEKyJie IpH MOMOIIM XHMMHYECKuX cBsizeld. Bce aromel, oOpasyromiue BelecTBa CBA3aHbI B
OIIpEAEIEHHON TIOCIIEI0BATEIBHOCTH COIIACHO UX BAJIEHTHOCTSAM. BaleHTHOCTH — 3TO YMCIIEHHBIN
MOKa3aTesb CIOCOOHOCTH aTOMOB KaKOT0-JIN00 3JIEMEHTA COETMHATHCS C aTOMaMU JIPYroro 3JeMeHTa
(BaJICHTHOCTb MOKAa3bIBAET CKOJIBKO XUMUYECKUX CBA3EH MOXKET 00pa30oBaTh XMMUYECKUIA AJIEMEHT).

5. OH-I'mapoxcunpHast QyHKIIMOHAIBHAS TPYIIIA K HUIM OTHOCSTCS CHUPTHI U (DEHOJTBL.

(C=0) -kapOoHuibHast (YHKIHMOHAJIbHAS TpPyNNa K HUM OTHOCATCS albJETUAbl U KETOHBI

COOH-kapb6okcuibHast GyHKIMOHATIBHAS TPYIIA K HUIM OTHOCATCSI KApPOOHOBBIE KHUCIIOTHI.

CoenuHeHus KaJI0T0 Kjlacca 00pa3yroT pa3uyHble Mpou3BoHbIe. HampumMep, K MpOU3BOAHBIM CIIMPTOB

oTHocsTCs mpocThle 3¢gupel ROR, K nmpou3BoaHbIM KapOOHOBBIX KHUCIOT - cioxHbe 3¢upsl RCOOR,

amuasl RCONH2, auruapunst (RCO)20, xnopauruapuast RCOCL u 1. 1.

Kpome Toro, OGompliyi0 Tpynmy COCTaBISIOT TreTepo(yHKIMOHAIBHBIE COEIMHEHMS, COJAepIKallue

pa3nauyHble PYHKIMOHAIbHbIE TPYIIIBL:

- ruapokcuanpaeruasl HO-R-CHO,

- ruapokcukeronsl HO-R-CO-R,

- ruapokcukuciaorel HO-R-COOH u T. .

K Baxnelmum rerepo@yHKIMOHAIBHBIM KHCIOPOJICOAEPKAIUM COCTUHEHUSM OTHOCSTCS YTJIEBOIbI

Cx(H20)y, mMonexynbl KOTOPBIX BKJIIOYAIOT T'MJIPOKCHIIbHBIC, KapOOHWIIbHBIE M TPOU3BOJHBIE OT HUX

TPYIIIIBL.

6. HpI/IMepOM a30TCOACPKALICTO AlITUKIINYCCKOI'0 COCAMHCHUA MOT'YT CIIY’KUTh HUTPOCOCAUHCHUA:



CH-i—ClI I;—NO; Hutpostan
WJIH AMHHBI
CII3—CI I;—CI 1;—n1L mposmmnamun

7. CrpykTypHble HOPMYIIBI COSTMHEHUI:

a) mponeH CH>=CH-CHzs;

6) mnentun-1 CH3-CH2-CH=C-CHjs;

B) 2-metunnentand CH3-CH2-CH2-CH (CHz)-CHsg;

r) mnpomnanans C3HeO, CH3-CH2-CHO;

n) mnentun-2 CH CH CCCH;

e) nponanosas kuciora C 2 HS5 COOH

Tema 4.2. CBoiicTBa OPraHUu4ecKUX COeTUHEHUN

1. a) C3H4+H2=C3H6+Br2=C3H6Br2+KOH=C3H70H+KBr

6) C3H4+2H2=C3H8+C12=C3H7C1+HC1

C3H7C1+KOH=C3H70OH+KC1

B) CaC2+2H20=Ca(OH)2+C2H2

C2H2+C(AxTt 400 rp)=C6H6

C2H2 + 2CuC1=Cu2C2 + 2HC1

2. OxwucrieHue MeTaHa TPOBOIAT C LEIBI0 MONXyYeHHUs (opMaibAerhaa 4depe3 CTaJAuI0 0O0pa3oBaHUs
MeTaHoJa:

CH4 + 1/202 CH30H + 67,6 kkan/MoJIb,

CH30OH + 1/202 CH20 + H20 + 70,47 kkay/moJib,
CH20 + 1/202 HCOOH +131,45 kkaiji/mMoJ1b,
HCOOH + 1/202 CO2 + H20 + 115,69 kkai/mob.

3. Dra peakuus Ha3bIBA€TCs TAJIOTEHUPOBAHUEM U ITPOUCXOIUT CIEAYIONINM 00pazom: 1-xyiop-niporman +

Cl2 + P~ 2-xnopmponan + HCL

B sT0i1 peakiuu Xaop 3aMeHsSIET XJI0p U3 1-xsop-nponana, 00pasys 2-XJIOpIpoIiaH.

4. Tlporecc OYMCTKH 3TaHa OT MPUMECH ITUIIEHA MOXKET ObITh JOCTUTHYT Yepe3 XUMHUECKYIO PEaKIHIio,
U3BECTHYI0 KaK TUIPUpPOBAHME. YPaBHEHHE pEaKlMH, OIMCHIBAIOIIEE STOT IMPOLECC, MOMKHO
npencTaBuTh crneaytonum obpazom: CH2=CH 2 +H 2~ CH 3 CH 3. B atom ypaBuenuu s>tunes (CH
2 =CH 2) pearupyer ¢ BogopoaoM (H 2) u npespamaercsa B atan (CH 3 CH 3). B pe3synbrare 3Ta
peaxius IpUBOJIUT K YAAJIEHUIO STUJICHA U3 dTaHA.

5. 1)2CaCO0O3 +7C (t) =3C0O2 + 2CaC2 (xapbua KanbLus)

2) CaC2 + 2H20 = Ca(OH)2 + C2H2 auerunen

6.

H2C=CH-CH=CH2 byraauen-1,3

Peakius npucoennHeHMs MpOCTOro BemecTBa - 6poma (1 mosexyna) :

H2C=CH-CH=CH2+Br2->H2CBr-CH=CH-CH2Br (1,4-nu6pom0yTeH-2)

Peakmus npucoenMHEHMS MPOCTOTO BEIIECTBA - Opoma (2 MOJIEKYJIBI) :

H2C=CH-CH=CH2+2Br2->H2CBr-CHBr-CHBr-CH2Br (1,2,3,4-teTpabpomOyTaH)

6. Jermnponmkimzanuei renrana momydaercs Toryon: C7H16-->C7HS (Tomyon) + 4H2
JEruApOIUKIn3aleil oktana - opro-kcuion: C8II8 -->C8H10 (o-kcunomn, wu 1,2-
TuMeTHIIOeH300) + 4H2 neruapornmkiusanueii 2-MeTuirekcana onsTh xe toryoi: C7bl16-- >C7H8
(tonryon) + 4H2. A B kau-Be KaTtajau3aTopa MOXHO HCIIOJIb30BaTh IJIATUHY WM HUKEIb.

7. B naboparopun metundopMuaT MOJY4YalOT peaklued KOHACHCAllMW MeTaHojla U MYypaBbUHOMN
kuciaotsl: HCOOH + CH OH * HCOOCH + H O.IlpomsbliieHHbli MeTHiihopMuar mnojiyqaroT U3
MeTaHouna u okcuaa yriuepoaa (II) B mpucyrersun merunara narpus: CH OH + CO » HCOOCH



Tema 4.3. UnenTudukanus OpraHM4ecKUX BellecTB, UX 3HAYEHHE M NMPHMeHeHHe B ObITOBON M
NPOU3BOJACTBEHHOM 1esITeIbHOCTH YeJI10BeKa.
1. W3 3Tux ABYX BEIIECTB TOJIBKO INIIOKO3a BCTYHAET B PEAKIIUIO CEPEOPSHOro 3epKaa.

1 100aBUThH KapOOHAT HATPHS - B IPOOUPKE C YKCYCHOM KHCIOTOM MOSIBSATCS MTy3bIPhKH T'a3a
2CXKCOOH+ Na2CCh =2CHiCOONa+ H20+ COzt

H-<® + Ae;O ™5°5, H<® +2J1.1
41 OH

Paznen. 5. Kuneruueckue M TepMOIAMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX
peakuuii.
Tema 5.1. CkopocTh XUMHYECKHX peaKkunii. XUMHYEeCKOe paBHOBeCHE.

1. Temmeparypublii kod(HUIMEHT - O5TO BeIMYMHA, KOTOpas OMpeeNseT, KaK HW3MEHSETCs
XUMHYECKass WM (Qu3MYecKkas XapaKTepUCTHUKa BEIIECTBA B 3aBHCHMOCTH OT HW3MEHEHUS
TEMIICPATYPHI. OH SBIMETCA BaXXHBIM napamMmeTpomM, IMO3BOJIAIOINIMM IMOHATH, KaKWC HU3MCHCHUA
MOT'YT IPOUCXOAUTH B PEAKIIMU WM BEIIECTBE PU U3MEHEHUU YCIIOBUM OKpYKaroLIei
Cpelbl.

2. KaranuzaTopsl - 3TO BEILECTBA, KOTOPBIE YCKOPSIOT XUMUYECKHE PEaKIMH, aKTUBHO YYaCTBYIOT B
HUX, HO CaMHM B HMTOre HE pacXoAyroTcs. Peakiuu, waymue moj ACHCTBUEM KaTajau3aTopoB,
Ha3bIBAIOT KATAIUTUYECKUMH.

3. depMeHTBI — 3TO OMOJIOTHYECKHE KaTanu3aTopsl. Karanu3aTop HE HAXOIUTCS B
CTEXMOMETPUYECKUX OTHOUIECHUSAX C MPOAYKTAMHU U PEr€HEPUPYETCS MOCIIE KaXI0I0 LUK
IIpEBpAlLLEHUs pEareHTOB B IIPOIYKTEI.

2A +B->A,B
Y1=k|[A]’|B]
Ve=ke[2A Kk 4[A]* 2[B] = 2x[A]’[B]
\Y
4. - Otser B 2 paza
5. ITlpuumHa mop4M MPOAYKTOB - OKUCIUTENbHbBIE PEAKIIMA U MUKPOOPTaHU3MBI, PA3MHOKAIOIIIUECS

B opraHuuyeckoM matepuaie. [Ipum HH3KON TemmepaType pocT OakTepHil U CKOPOCTh pacmajaa
HYTPUEHTOB 3aMEUISIETCS, TO3TOMY €71a JOJIbLIE OCTAETCSI CBEIKEH.
6. Ha MykOMOJBHBIX 3aBOJIaX B BO3/1yX IIOJHMMAIOTCS YAaCTHUIIBI BEUIECTB, KOTOPBIE B ONIPEACICHHOM
KOHIIEHTPALMU CMEIIaHHBIE C BO3JyXOM 00pa3ylOT B3PHIBOOIIACHYIO CMECh.
7 Ilapsl BenecTB HaXoAATCsA NPH O0JIEe BBICOKOI TEMIIEPATYpPE, 4e€M COOTBETCTBYIOLIHME HKHIKOCTH,
MO3TOMY CKOPOCTb PEAaKLUi CrOpaHMsl YBETMUNUBACTCS, YeEM M OO BACHSIIOTCS
B3pbIBBI.

8. HeoOpaTuMbpiMK Ha3BIBAIOTCS XUMHUYECKHE DPEAKLMU, KOTOPBIE MPOUCXOIAT TOJIBKO B OJHOM
HaIpaBJIEHUH J0 MOJHOTO PacX0/0BaHUs OJTHOTO U3 PEareHTOB.

9. B XxuMHUeCKOI peaklnu, XMMHUUECKOE PABHOBECHE - 3TO COCTOSIHME, B KOTOPOM 00€ pearupyromme
BELIECTBA U MPOJYKThl NPUCYTCTBYIOT B KOHIIEHTPAIMSAX, KOTOPblE HE HMMEIOT AalbHEHIIyI0
TEHACHLMIO K U3MEHEHHUIO C TEUEHUEM BPEMEHM, TaK UYTO HET HUKAKUX 3aMETHBIX U3MEHEHHUI B
CBOMCTBAaX 3TOW CHUCTEMBI. 3TO TOCYAAPCTBO PE3YNbTAThl, KOTJA PEaKIUs MPOTEKaeT C TOW ke
CKOpOCTBIO, KaK M 0OpaTHasi peakiusi.

10. [Tpu mosbimennu temmepaTypbl Ha 30 0. CKOpoCTh TPSMON peakIMyd BO3PACTAeT, a CKOPOCTh
obpatHoit —. Takum 00pa3oM, paBHOBECHE CMECTHUTCS BJIEBO, TAK KaK CKOPOCTb OOpAaTHOM peakiun
BO3pacTeT B 27 pa3, a mpsMoii B 8 pas.

11. Takum oOpa3om, IpU YMEHBIICHHNH KOHLIEHTPAIM BCEX BELIECTB B 2 pa3a, paBHOBECHE CHCTEMBI
2CO + 2H2 ~ CH4 + CO2 cMmectuTcs B HampaBlICHWH O0pa3oBaHUs OOJIBIIETO KOJIHYECTBA
npoaykroB — CH4 u CO2.



Pa3nea 6. PacTtBopsl
Tema 6.1. IlonsiTHe 0 pacTBOpax

1. HenacobllieHHBIM pacTBOp — pPacTBOpP, B KOTOPOM KOHIIEHTpPALMS PACTBOPEHHOTO BEIIECTBA
MEHBIIIE, YEM B HACBILIEHHOM pacTBOPE, U B KOTOPOM IPH JAHHBIX YCIOBHUSAX MOXKHO PAaCTBOPHUTH
eme HEKOTOpoe ero KoiaudecTBo.HachleHHbIil pacTBOp — pacTBOp, B KOTOPOM pPacTBOPEHHOE
BEUIECTBO MpPHU JAHHBIX YCIOBUSX JOCTUIVIO MaKCHUMAalbHOM KOHILEHTpaluud Hu Oosblle He
pactBopsieTcsi. OcaloKk JaHHOTO BEIECTBA HAXOJIUTCS B PABHOBECHOM COCTOSIHMM C BEIIIECTBOM B
pacTtBope.

2. PacTBOpHMOCTB-3TO CBOMCTBO TBEPIOTO, KHIKOTO HIU ra3000pa3HOr0 XMMHUYECKOTO BEIIECTBA,
HAa3bIBAEMOT'O PACTBOPEHHBIM BEIIECTBOM, PACTBOPATHCSA B TBEPJOM, KHJIKOM HIIA ra3000pa3HOM
pacTBOpHUTEIIE.

3. MaccoBast 110511 pacTBOPEHHOIO BEIIECTBA — O3TO BEIUYMHA, pPaBHAasg OTHOUICHHIO MacChl
pacTBOPEHHOIO BELIECTBA K Macce pacTBopa.

4. 1. OT™MepuBaIOT PaCTBOPUTEIIb.

2. VIcxomHOE BEIIECTBO PACTUPAIOT B CTYIKE M B3BEIIHBAIOT.

3. BemiecTBo 3achmaroT B KOOy C pacTBOpUTENEM, IMPEIBAPUTEIHLHO HArpeThIM 0 TEMIEPATyphl, Ha

10—20° C

4. He naBast pacTBOPY OCTBITh, €0 (PUIBTPYIOT.

Paznen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa

Tema 7.1. Xumusi B ObITY U IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA

1. Bce, 9TO Hac OKpYXaeT, COCTOMT U3 XUMUYECKHX BEIICCTB: OJIeXk1a, 00YBb, MEOECIIb, ITUIIA, OBITOBBIC
npuOOpPhI U CPeJICTBA TUTUEHBI, TPAHCIIOPT, IoMa U T.A. MHOrHe 01U paboTal0T HA XUMHUYECKUX
MIPOU3BOJICTBAX, Bpaul U (apMaleBThl HE MOTYT paboTaTh 0e3 3HaHUS XUMUU. MHOTHE MPOIECCHI,
KOTOpbIE MPOUCXOJAT BOKPYT HAC U BHYTPHU HAC, SIBJSIOTCS XUMUYECKUMH, TIO3TOMY COBPEMEHHBIN
OBIT 0€3 XUMHU HEBO3MOKEH.

2. ButamMuHBl y4acTBYIOT B pEryisiud OOMEHa BEIIECTB; OHHU SIBISIOTCS OHMOJOTHYECKUMHU
KaTaJnu3aTopaMu WIH peareHTaMu (POTOXUMHUECKHUX MTPOIIECCOB, MPOTEKAIOIINX B OPraHU3Me, TAaKKe
OHM aKTUBHO yYacCTBYIOT B 00pa30BaHUU (PepMEHTOB. BUTaMUHBI BIHUSIOT HA YCBOCHUE MUTATEIBHBIX
BEII[ECTB, CIOCOOCTBYIOT HOPMAJIBHOMY POCTY KJIETOK M Pa3BUTHIO BCErO0 OpraHusma. SBISSChH
COCTaBHOH 4acThi0 (pepMEHTOB, BUTAMHHBI OMPEIEISIIOT UX HOPMaIbHYIO (DYHKIIMIO M aKTUBHOCTb.
CrapaiiTech NPUIEPKUBATHCS PAIMOHAIBHOTO MHUTAHUS M TOTAa C MHUIIEH OyAyT MOCTymarh B
OpraHu3M Bce HEOOXOIMMbIE BUTAMHUHBI U MUKPOIJIEMEHTHI. Paznuynble (akTOpbl — KHIISTYEHUE,
3aMOpaKMBaHKE, BHICYIITMBAHNE, OCBEIIEHUE ¥ MHOTHUE JAPYTHe OKa3bIBAIOT HEOJMHAKOBOE BIUSHUE
Ha pa3Hble IPYNIbl BUTAMUHOB. JKHUpOopacTBOpUMbIE BUTAMUHBI, COJAEPKAIIUECS B IPOJIYKTaX, IPU
TepMHUECKOI 00paboTKe MPAaKTUYECKU HE pa3pylIatoTcs. A BOT BOAOPAaCTBOPUMBIE, KOTOPBIE MOKHO
HalTH B OCHOBHOM B OBoOIaXx U (pyKTax, OOSTCS HE TOJBKO BBICOKOW TEeMIMeEpaTypbl, HO H
HEIMpPaBUIBbHON MOJATOTOBKH K MPUTOTOBJICHUIO. 3HAYUTEIBHO CHUYKAET KOJWYECTBO BUTAMUHOB B
OBOIIaX XpPaHEHHUE UX B OUUIIEHHOM U Hape3aHHOM BHUJE, OCOOCHHO B BOJIE.

3. Ilpeumymrecra

CuHTEeTHYECKHE MOIOIINE CPE/ICTBA WMEIOT TMPEUMYIIECTBA IO CPABHEHHUIO C OOBIYHBIM KHUPOBBIM

MbLTOM. OHU CTOSIT 3HAYUTENHHO JCIIEBIIE )KUPOBOTO MBLIA, M B TO K€ BpeMs MX MOIIni 3 (exT BoIIIe.

CuHTEeTHYECKHE MOFOIIUE CPE/ICTBA MPUMEHHUMBI B )KECTKOM BOJIC U 00JI€€ MPUTOIHBI JJISI MBIThSI TKAHEH

W3 CUHTETHYECKUX BOJIOKOH.

Henocrarku

OCHOBHBIM HEIOCTATKOM CHHTETHUYECKHX MOIOILIUX CPEICTB SIBJISETCS HHU3Kash CKOPOCTh Pa3JIOKECHHUS.

NmMeHHO BceneAcTBHE ATOM OCOOCHHOCTH OHHU 3arpsi3HSIOT OKPYXKAIIYI0 mpupoanyio cpeny. CMC

pazipaxaroT  KOXY  4YEJIOBEKa,  OKa3blBAlOT  HETaTUBHOE  BIMSHUE HA  €ro  OpraHbl



IBIXaHUS W CIM3HCThIE OOOJIOUKM, YEero He JeNaeT HaTypajbHOe MbLIO. Takke OHH CIIOCOOHBI
MOBPEXJIaTh MIOBEPXHOCTH, HA KOTOPbIE HAHOCSTCS.
4. B ObITy IpUMEHSIOTCS B KaUu€CTBE MOIOUIMX cpelcTB MblIa U nopomku (CMC), orbenuBarenu u

KOHJIUITUOHEPHI ISl OClbsi, B KQUECTBE YUCTSIIUX CPEACTB CICIUAIBHBIC YUCTSAIINE MOPOIIKH,
XKHUJIKOCTH JIJISI MBIThSI TIOCY/BI U caHTeXHUKU. OCHOBOI Hanbosee 6€30MaCHOr0 MX MPUMEHEHHS
CIIY’)KUT CTPOTO€ CJICZIOBAHUE MHCTPYKIUSAM TI0 MX HCIOJIb30BaHUIO, KOTOPHIC BCEr/a €CTh Ha
ATHKETKAX 3TUX CPEJCTB.

JlomMa TPUMEHSIIOTCSI WHCEKTHUIUABI — CPeIACTBa JUIsl OOpPbOBI C BpPEJAHBIMH HACEKOMBIMH:
muxiogoc, xynopodocHble Kapangamu («Mamenbka»).Ha mnpuycageOHOM ydacTke Takxke
MIPUMEHSFOTCS HHCEKTUITUBI («IEIUC» — JUIsl 00PHOBI ¢ KOJIOPAJACKUM JKYKOM) M T€pOUIIHIBI (15T
60pr0bI ¢ copHsikamu «YJIBTPAY). OcHoBoii Hanbosiee 0€30MaCHOTO0 UX MPUMEHEHUS CIIYKHUT
CTpPOTOE CJICZIOBAHUE MHCTPYKIIMH 10 UCTIOIH30BAHUIO ATUX BEUICCTB.

Kocmernueckne cpeiacrBa, Kak M BCE JpYrue OKpPYKAIOIIME HAC BEIIECTBA, SIBISIOTCS
xuMH4YeckiMH. KocMeTHueckne cpeicTBa MCIOJIb30BAIM €IlIe B APEBHOCTH, HO TOTJA 3TO ObUIH
HaTypaibHble MuHepansl.Celyac K€ TOYTH BCE KOCMETHYECKHE CpPEICTBA  SIBIISIOTCS
CHHTETUYECKUMH, BO3MOXXHO C J00aBKaMH HATypalbHBIX BellecTB. Hampumep, paccMoTpum
COCTaB KOMIIAKTHOHM MyJpbI: HATYpaJbHBIN MIETK, TaJbK, JJAHOJIMH — MPUPOJHBIC BEIIECTBA,
KapOOHAT KaJblUsi, KapOOHAT MarHus, CTeaparT IIMHKA, OKCHIbl JKele3a, MPOINUIIapadoH,
apoMaTu3aTop — CHHTETHYECKHE BemiecTBa. [IpakTHUECKH BCE€ COBPEMEHHBIC MYAPHI MMEIOT
TaKoOW cocTaB.I'JJaBHOE CBOWMCTBO KOCMETHYECKHX CPEJICTB — IIBET, TaK HApUMEp, B IMOMaay
NO0ABJISIOT OPTaHUYECKOE COCTUMHCHNUE HUKEIS, IEPIaMyTPOBBINA 3P PeKT

5.2 Ilpumepsl TeM pedepaToB
1. Tunsl XMMH4YECKOIi CBA3U:

4.

JlaTe ompeneneHue XMMUYECKOM CBSI3M, OT YE€ro 3aBHUCUT THI XHUMHYECKOH CBS3U, MpHUpPOJa
XHUMHYSCKOU CBSI3H,

MEePEUMCIUTh M JaTh XapakTepUCTHKY cBaA3sAiM: KoBaneHTHas HenomsipHas, KoBaneHTHas
nonsipHasa, Meraiunueckas, Bonopoanasi,

BJIMSIHHE XMMUYECKON CBSI3U HA CTPOEHHUE BEILIECTBA.

2. 3HaveHHe PACTBOPOB B *KU3HHM M TEXHHUKeE

Urto Takoe pacTBOPHI U KaK OHU 00pa3yroTCs, 00IIast XapaKTepUCTHKA, CBOMCTBA, BHJIBI pAaCTBOPOB
(HaCBHILIIEHHBIHN, HEHACHIIIICHHBIH, TEPEHACHIIIICHHBIN,

[IpuMeHeHne pacTBOPOB B HAllIEH KU3HH,

Oco0eHHOCTH PACTBOPOB U UX KiacCUpUKAIK,

3HavYeHUe pacTBOPOB
YcrpaHeHuHe )KeCTKOCTH BOAbI HA MPOMBIIIEHHBIX NPeINPUSTHIX

[ToHsITHE >KECTKOCTH BOJBI MBI BCTPEUYAEeM HE TOJHKO B CIIEJICOJIOTHH U B T€OJIOTHH, a, BOOOIIIE,
MMOBCEMECTHO - B XUMHH, TEXHUKH H JIa)Ke B OBITY.

JlaTh onpeneneHune KkeCTKOCTH BOJIbI,

KadecTBeHHBIE MTOKa3aTETN MUTHEBON BOABI: BHJIBI )KECTKOCTH (BpEMEHHAs!, TTOCTOSTHHAS )

- MeToapl ycTpaHeHUs

3HaueHne KeCTKOCTH BOJIBI

Hcnosb30BaHue MUHEPAJBHBIX KHCJIOT HA NPEeANPUATHAX Pa3JIMYHOr0 npoduis
JlaTh ompeneneHue KUCIOTaM, BUJIBI M UX XapaKTEPUCTHKA: OOpHAsl KUCIOTA. a30THAS KHUCIIOTA.
cepHasi KUCIIOTa. MypaBbUHAs KUCIIOTA. COJISTHAs KUCIIOTa.
Pa3ubie BUBI KUCTIOT HAXOAST MPUMEHEHNE B Pa3HbIX chepax MpOoMBIIIIIEHHOCTH. Bee 3aBucHT OT
WHJUBUIyaJIbHBIX CBOMCTB ONPEEICHHOTO BEIIECTBA.



- IlpumeneHnue KuCIOT B: cdepe MEeTaUTypruu, XUMHUYECKOW MPOMBIIUICHHOCTH, SHEPTETHKE,
MIPOU3BOJICTBE CTEKJIA.

5. IloBapeHHasi COJIb KAK XMMHYECKOE ChIPbE

- XuMHUYeCKH# cocTaB U cBoicTBa nmoBapeHHo comm (NaCl, kpucramimdeckas: pemeTka, BOTHBIN
pacTBop)

- IIpomsbllieHHOE MPOU3BOACTBO NOBAPEHHOU COIMHU

- IlpumeHeHue MOBapeHHOI COMU B PA3IUUYHBIX OTPACIISIX MPOMBIIIIIEHHOCTH

- Menuune

6. BHOTEeXHOJIOTHSI U TeHHAs] HH)KEHEPHS - TEXHOJIOTHH

- Jlate onpezneneHue - GMOTEXHOJIOTHUS, TEHHAS HH)KEHEPHUS.

- Meroasl FeHHOM UH)XEHEpUHU

- buotexHonorus kKak Hayka SIBJISICTCSl BaXKHEUIINM pa3JelioM COBPEMEHHOW OMojoruu, Gpusnku u
cTaja OJHUM U3 BEAYIIUH TPUOPUTETOB B MUPOBOM HAYKE U SKOHOMUKE.

- IIpob6nemsl U JOCTUNKEHHSI OMOTEXHOJIOTUU

- IIpobGnemMbl 1 JOCTUKEHUSI TEHHOW MHKEHEPUU

7. CoBpeMeHHBbIe METObI 00€33apasKuBaHUs BO/IbI

- IIpobnema nutheBoro BogocHadxkenus. [lurbeBas Bona, onpeneneHue, OCHOBHbIE TPEOOBAHUS K
KayeCTBY MUTHEBON BOJbI: ObITh OE30MACHBIMU B AIIUAEMUYECKOM U PAIMAIIMOHHOM OTHOILICHUH,
0e3BpeIHBIMU 0 XMMHYECKOMY COCTaBy, 0OJajaTh OJaronpusATHBIMH OPraHOJENTUYECKUMU
CBOWCTBaMH.

- Meroasl o0Oe33apaKuBaHUsI BOJBI: XJOPUPOBAHUE, XJIOP, TUOKCHJ XJIOPA, TUIIOXJIOPUT HATPUS,
XJIOpCOepAKAIIME MPErnapaThl, 030HUPOBAHUE.

- Jlpyrue peareHTHbIE CIIOCOOBI N€3MH(DEKIIMK BOJBI: KUIISTYECHUE, YIbTPa()UOIECTOBOE U3IIyUYCHHE,
ANEKTPOUMMYJIBCHBIA CIOCO0, ANEKTPOXUMHUUYECKUN METOH, 00e33apakMBaHHE YIbTPA3BYKOM,
paaralMoHHOE 00€e33apakuBaHue, Ipyrue GU3nyeckue METOIbI.

- MupoBoii U OTEYECTBEHHBIH OIIBIT.

8. 3ammTa 030HOBOI0 YKPAH OT XUMHYECKOT0 3arPsi3HEHUS

- Yto Takoe 030H U ero poib B aTMochepe

- Ilpupona u 3HaueHHE 030HOBOTO 3KpaHa

- Hcrounuku pa3pyiieHus 030HOBOTO CIOA

- «O30HOBBIE JIBIPBI» U UX BIUSHUE

- IIpo6iema 030HOBOTO 3KpaHa U MMYTH €€ PeIlIeHus

5.3 Ilpumepbl TECTOBBIX 3aJaHUH
BXxoaHO# KOHTPOJIb.
Bapuant nepssblit OTBeTHI

1 2 3 4 ) 6 7 8 9 10 11 12
Ne Bonpoca
OTtBer 1 2 2 3 4 3 1 1 183 2 1
13 14 15 16 17 (18 19 20 (21 22 23 24
Ne Bonpoca
OtBer 1 2 3 4 2 3 3 4 3 4 2 3




OT1BeThI
BxoaHo# koHTpOJb 10 XuMuHU 1 Kypc BapuanT BTopoit

1 2 3 4 5 6 7 8 9 10 11 12
Ne Bompoca
OtBer H# 1 3 4 4 3 1 2 2 1 4 1
13 14 15 16 17 18 19 20 21 22 23 24
Ne Bompoca
OTBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. IlpuMepsl NPAKTHYECKHX 3a1aHUI

ILp.Nel. Temal.1. CTpoeHue aTOMOB XUMHYECKUX 3JIEMEHTOB U IIPUPOJIa XUMHUYECKON CBSI3HU

1. CocraBnsars hopMysbl OMHAPHBIX COSAMHEHHH

2. HasbiBaTh coeIMHEHMI 110 TPUBUATBHON HOMEHKIIAType 1 MexayHapoaHoi [UPAC.
3.3aKkpenuTh MOHATUS «CTENIEHb OKUCIIEHU», «OMHAPHBIC COCAMHEHUS;

ILp.Ne2. Tema 1.2. Ilepuoaudeckuii 3akon u tTadauna /. U. MenaeneeBa

1. Xapakrepu3zoBaTh XMUMHUYECKUW 3JEMEHT IO €ro MOJOXKEHUI0 B IEPUOAUYECKON CUCTEME IIO
aIrOpPUTMY.

ILp. Ne3. Tema 2.1. Tumbl XUMHUYECKUX PEAKIIHI.

1.0OmpenensT TUIBl pEaKUi COCIUHEHUS, PA3JIOKEHUS, 3aMmelleHus, oOMeHa, B T. Y. peakuui
TOPEHMSI, OKUCIICHUSI-BOCCTAHOBIICHUSI.

2. CocTaBisaTh YpaBHEHHsI peaKlUii COOTBETCTBYIOIINX PEAKIIUM.

ILp. Ne 4. Tema 2.1. Tunsl XUMUYECKHUX PEAKIIUA

1. TIpou3BoaUTH pacy€ThI MO YpaBHEHUSM XUMUYECKUX pEaKIUuit

2. Hcmonb3oBaTh Maccy, 00bEM (HOpMaIbHBIE YCIIOBHS) Ta30B, KOJTHMYECTBO BEIIECTBA.

I1.p.NeS. Tema 2.2. DnekTpoauTryecKas JUCCOLMALUSA U HOHHBIM 0OMEH.

1. IIpoBoauTh peakuu HOHHOTO OOMEHa.

2. CocTaBisTh HOHHBIE PEAKIIUN B MOJIEKYISPHOM, TOJTHOW HOHHOHN (hopMe U COKpaIlleHHOM

3. Tlomsarme rtuaponuza BemecTB. CocTaBlieHHE YpaBHEHUH THAPOIHM3a M ONpEACICHHE CPEIbl
pacTtBopa.

4. TlpumeHeHHEe TUAPOIIN3A B IPAKTUUECKON JESTEbHOCTH YeJIOBEKa.

I1.p.Ne6. Tema 3.1. Knaccudukariys, HOMEHKIATypa U CTPOSHHE HEOPTaHMUECKUX BEIIECTB.

1. HazwiBath BemectBa mo mexxayHapoanoi (MKOITAK) win TpuBHanbHON HOMEHKIIATYpE.

2. CocraBiasaTh GOpMYIIBI IO Ha3BAHUIO.

3.0mpenensaTh NPUHAIJIEAKHOCTh BEIIECTBA K KJIACCY HEOPTaHUYECKUX COETMHEHUH.

II. p.Ne 7. Tema 3.2. ®u3NKO-XMMHUUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB

1. CocTtaBiaTh ypaBHEHHS XUMUYECKUX PEAKIIMHA C y4aCTHEM MPOCTHIX M CIOXKHBIX HEOPTaHUYECKHUX
BELIECTB.

2. be3omacHoe HCMONB30BaHUE BAXKHEHIIINX HEOPTAHWMYSCKUX BEIIECTB B OBITY M MPaKTUYCCKOM
NEeSATEIbHOCTH YETIOBEKA.

IL.p.Ne8. Tema 3.3. Unentudukanys HeOpraHMYECKUX BEIIECTB.

1. Permienue sKCrIepUMEHTATBHBIX 33724 IO XUMHUYECKUM CBOMCTBAM HEOPTaHUYECKUX BEIIECTB.

2. WnenTuduimpoBaTh peakiuy Ha KATHOHBI U aHUOHEI.



I1. p. Ne 9. Temad4.1. Knaccudukanus, ctpoeHre 1 HOMEHKJIATypa OPraHUYECKUX BEIIECTB

1. Homenknarypa opraHMuecKux COSAMHEHUM OT/IEIbHBIX KIaCCOB.

2. CocraBieHue MOIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMUECKUX BEIIECTB.

3. IlpousBoauTth pacuéTsl mpocTeiiiiei GopMyIibl OpraHUu4eCKOH MOJIEKYIIbI, UCXO/S U3 JIEMEHTapHOTO
coctaBa(B%).

IL. p. Ne 10. Tema 4.2. CBoiicTBa OpraHUYECKUX COCIMHEHUN

1. 3akpenurtb cBONCTBA OPraHUYECKUX BELLIECTB HA OCHOBAHUM HUX COCTaBa U CTPOEHUSI.

2. Broimonuenue 3aganuii. M3 mepeyncieHHbIX CBOMCTB BBIOpPATh Kakoe W3 MPEAJIOKEHHBIX BEIIECTB
o0J1aJjaeT TUMHU CBOHCTBAMH.

3. Bremonnenue 3aganuii. 13 npeasioxkeHHOTo nepeyHs BEecTB BRIOPATh TO, C KOTOPHIM B3aUMOCTBYET
YKa3aHHOE BEILECTBO.

ILp. Nell. Tema 4.2. CBoiicTBa OpraHUYECKUX COCTMHEHUN

AXapakTepu30BaTh XMMUYECKHE CBOMCTBA U ITOJIyYEHUE OPraHUYECKUX BELIECTB

2. BhINONHATE 33/1aHU 110 IPEITI0KEHHBIM LIETTOYKaM [TPEBPAIICHUI.

IL.p. 12. Tema 4.2. CBoiicTBa OPraHUYECKUX COEAUHEHUH.

1. TlomyuuTs 3THIIEH.

2. W3yuuTh ero cBOHCTBa

3. 3anmcarb ypaBHEHUS MPOBEAEHHBIX PEAKIIUM.

IL.p.13. Tema 4.3. UnenTudukanus opraHuIeCKuX BEIISCTB, UX 3HAYCHHUE W TIPUMEHEHUE B OBITOBOW U
MIPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA.

1. 3aganme. C nmOMOUIbIO XapaKTEPHBIX PEAKIMM pacno3HaiiTe, B Kakod U3 NMPOOMPOK HAXOAATCS
BbIJJaHHBIE BEIIECTBA.

2. 3amucarb ypaBHEHHUS PEaKIUi MPOBEIEHHBIX AKCIIEPIMEHTOB

IL.p.14. Tema 5.1. CkOopoCTh XUMHUYECKHUX peaKLUil. XUMHUYECKOE PAaBHOBECHE

1. U3yueHue BIUSHUS pa3IMUHBIX (AKTOPOB HA MPOTEKAHHWE XMMHYECKHUX PEaKIUil IMpHU IMPOBEICHUU
JKCIIEPUMEHTA.

2.3anucap ypaBHEHUS PEaKIIHil.

3. Pemenue 3amau no JaHHOH TeMe.

I1.p.15. Tema 6.1. [TonsiTue o pacTBopax

1. Pemenue pacy€THBIX 3a/1a4 HA IPUTOTOBJIEHNE PACTBOPOB.

2. BeImonHeHNe SKCIIEPUMEHTa Ha IPUTOTOBJICHUE PACTBOPOB.

3.0TBETHI Ha KOHTPOJIBHBIE BOIIPOCHI

I1.p.16. Tema 7.1. Xumus B ObITY U IPOU3BOACTBEHHOH /I€ATEILHOCTH YEJIOBEKA

1.3akpenTsb 3HaHMS O HOBEWIIUX JOCTHKEHHSIX HAYKH U XMMHUYECKON TEXHOJIOTHH.

2. Ponp xuMuu B 0OecrieueHIH SKOJIOTUIECKOH, SJHEPreTHYECKON M MUIEBON 0€30MacHOCTH, Pa3BUTHU
MEIUIIUHBI.

3. IlpuMeHeHMM XMMHYECKMX BEIIECTB M TEXHOJIOTHH C yuéToM Oyaymed mnpodeccnoHaIbHON
JEeSITeIbHOCTH T10 MPEJI0KEHHBIM TEMaM.

II. p.Ne 17. Tema 7.1. Xumus B ObITY U TPOU3BOICTBEHHOM JI€ATEILHOCTH YEJIOBEKA

CuHTEeTHYECKHE MOIOIIUE CPEACTBA,

JKupoBble M BOJOCMATYAIOIINE CPEACTBA

Moroniue u YuCTAIINe CPeICTBa,

ABTOKOCMETHKA

JlakokpacouHbie

OprasonenTH4ecKui aHanu3



4. Tlpumepsbl OLIEHOYHBIX CPEICTB /1JIsl MPOBEAEeHNsI MPOMEKYTOUHOI aTTeCTAIUN
6.1. KontposabHbie padoThI 10 pa3aenam

KonTpoabHnas padora Ne 1. Pazges 2. XumMudeckue peakunu. «XXMMHYECKHE PeaKIHD).
3ananue 1. Tect ¢ BLIOOPOM 0JHOTO BEPHOI0 OTBETA

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.

3apanue 3. 1-5 coequnenus, 2-6 pa3ioxeHus, 3-8 oOMeHa

3aganue 4. OcylecTBUTH CIIEIYIONINE TTpeBpamieHus. PaccraBpre KO HUITUEHTHI.

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

3apanme S. CocTaBbTe 3JIEKTPOHHYIO M rpaduyeckyro (opMyidy A XMUMUYECKOTO 3JEMEHTa I0j]
HOMepoM 13.

OnekTpoHHasi hopmMyna atoma: Al - 1s22s22p¢3s23p 1

OneKTpoHHO-rpaduveckas opmyrna n cxema CTPOEHUS SNieMeHTa:



KonTpoabHnasi padora Ne2

Pasnen 3. CrpoeHne M CBOMCTBA HeOpraHMYecKux BemiecTB. «CBOMCTBA HEOPraHMYeCKHX
BeleCTB»

BapuanT nepBblii

33}13HH6 1. Breinmucarts U3 crmcka BCIICCTB OKCHUABI, OCHOBAHUA, KHUCJIOThI , COJIM U HAa3BAaTh UX:

H2504 ., Cu(OH)2.K3:P0O4, CaO,
OKCHUIBI KUCJIOTBI OcHOBaHUS Conn

CaO H2S04 Cu(OH)2 K3PO4

3aganue 2. CoctaBUTh (POPMYJIbI COEAMHEHUMN:
a) oxcupa yraepoaa (1),
0) rtunpoxcuna meau(Il),
B) XJIOPOBOJIOPOJIHOW KUCIIOTHI,
r) cynbdara HaTpUs.
a)CO, 6) Cu(OH)28)HC1 XK SO4
3ananme 3. Hanucare ypaBHeHus xummudeckux peaknuii: a) HoSO4 + Mg; 6) Na2O + HBr; B) SO2 +
CaO; r)CaCOs + HCI; o) AlICl3 + AgNO3 .Yka3aTh Ha3BaHHs POYKTOB PEAKIIHH.
a) H2SOs4+ Mg > Mg SO4 + He
Cynb(ar MarHus, BOAOPO]
0) Na20 + HBr > NaBr + Na20
OpoMuJ HaTpHUs, OKCUJ HATpUs
B) SO2+ CaO>Ca SOs
CyIb(GUT KaJIbIHsI
OCaCOs + HCI>CaCl2+ H20 + CO2
XJIOpU/I KaJblIMs, BOJIA U YIJIEKUCIIBIN ra3
4. 3apava. OrBer: m=23r.
3apanue 5. OcylecTBUTh NEPEX0Abl: KUl OKCU KaJUs™> TUAPOKCU]] Kallus > cylb(haT Kanus
1. K+02>K20
2. K>O+ H20 >KOH
3. 2KOH + H2S04> K2S04+ 2H,0

BapuaHnr BTOopoi

3ananme 1. BeimucaTts U3 CIIMCKa BEIMIECTB OKCHJIBI, OCHOBAHHUS, KUCIOTHI , COJii 1 Ha3BaTh ux: NaOH ,
H3PO4, SO2, CaCOs3

OKcHUIbI KHCIIOTBI OcHOBaHUS Comn

SO2 H3POa4 NaOH CaCOs

3ananue 2. CoctaBuTh (GOpMyINbI cCOeAUHEHMIA: a) okcuaa azora ( IV) ,0) ruapokcuaa kanus, B)
XJIOpUAa HaTpus, T) cynbduaa 6apus.

a) NOz, 6) KOH, B) NaCl, ™S

3ananue 3. Hamucate ypaBHenus xumudeckux peakiuii: a) HCI + K; 6) K.O + HBr; B) CaCO3 +
H2S04; 1) CO2 + CaO; n) Ba(OH)2 + SiO2 .Yka3aTh Ha3BaHUs POYKTOB PEAKIIHH.

a0 + 2K> 2KO + H»



XJIOpUJ] KaJIusl. BOJOPOJ
0) K20 -2HBr > 2KBr + H,0
Opomu Kanus ¥ BoJia
B) CaCOs+ H2S04=Ca SO+ H2COs
cyab(aT KalblMs U YroJIbHas KUCIOTa

r) r)CO2+ CaO > CaCOs;

KapOOHAT KabIIHs
) Ba(OH)2+ SiO2> Ba &03+ H20

CUJIMKAT Oapusi U Boja
3aganue 4. Borancnute 00beM ra3000pa3HOro XJI0pa, KOTOPBIA BCTYIUT B PEAKIUIO C HATPUEM, IS
nonydenus 11,7 r xyopuga HaTpus.
Otger: Y(Cl2) =2,24n
3aganue 5. OcyliecTBUTH NEpexoibl: cepa™> okcus cepsl (IV) >cepuucras kuciaora >cynb(UT HATpUs
1. S+02>S02
2. SO2+ H20 > H2S0s3
3. H2S03+2NaOH> Na2SOs3+ H20

KonTtpoabnas pabora Ne3
Paspnen 4. Ctpoenne u cBoiicTBa Oprann4yeckux BemecTB. «CTpoeHne U CBOCTBA OPraHMYeCKUX
BelleCTB)

Tect ¢ BBIOOPOM OJJHOTO BEpPHOTO OTBETA
I- T 2-b;3-b;4-b;
CooTBeTcTBHE:
5-A6,b4, B5, 17, 12,E1, XK3;
6 - OTHATHE BOAOPOJA;
7- T
8- B;
9- mpomnen CsHs;
10- Cs H1206 - rimroxo3a;
II- peakius npucoeTMHEHMUS;
12- Uzomepsl coctaBa CsHio: a) C-C-C-C-C; 6) C-C(CHs) -C-C B) C-C(CH3)2-C

6.2 TecThl IO pa3aeaam

No 1 2 3 4 5 6 7 8 9
BOIIpOCa

OtBer B b A A B A B b A
No 10 11 12 |13 14 15 16 17 18
BOIIpOCa

OtBer A B 3 1 1 1 2 3 1
No 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- 4,[[Tpuiio-
B-5,6, [B-1,I'- |xenne
3
B-2,I'-
3
Ne 37 |38 39 40 41 42 43 44 45
BOIIpoCca
OtBer 0 [0 0 a o a B r 0
Ne 46 47 48 49 50 51 52 53 54
BOMpOca
OtBeT r B §) r r §) a a r
Ne 55 |56 63 64 65 66 67 68 69
BOMpOca
OtBer r B §) B a B 0 B B
Ne 70 |71 72 73 74 75 76 77 78
BOMpOCca
OrtBer a [0 a 0 a B a 0 B
Ne 79 180 81 82 83 84 85 86 87
BOMpoOca
OtBeT 6 B a a, B 6 B a S a
Ne 88 (89 90 91 102 103 104 105 106
BOMpoca
OtBeT B a a §) B 4 7 3 A
Ne 107 108 109 110 111 112 113 114 115
BOMpOCa
Otser 3 a, 0, B a,B [[Ipmroxenue a a 0 B a
Ne 116 117 118 (119 120 121 122 123 124
BOMpOCa
Ortser 6 [0 r o B r 0 pranon  |/0%
Ne 125 |126 127 128 129 130 131 132 133
BOMpOCa
OrtBer 1,2 2,35 2,4 125 1,3 2,5 [1.234 2 2,5
Ne 134 |135 136 137 138 139




BOIIpOCa
OTBeT 1,45 B NaBr,  [[Ipunoxe- 0,4 0,059
H2S04 MOJIB/JT
HIE
[Mpuaoxenne

Bonpoc 36. CocraBbTe ypaBHEHHME pPEaKIMM IO ONMCAHUIO, JAaWTE XapaKTEPUCTUKY YypaBHEHUS
peakmuu: cyabdar xkenesa(lll) + ruapokcua kanust = runporcu xeneza(lll) + cynsdar kamms.
Fe2(SO.1)s-6KOH> 2Fe(OH )sJ + 3K2S04

Peaxiusa ooOMmena

C2. CocraBbTe ypaBHEHUS pPeaKIHii 10 cxeMe npeBpaienuii: S > SO2 > SO3 > H2S04 > Na2S04.
1.5+ 02 >S02

2.2S02+ O2 >2S0s

3. SO3+ H20 > H2S04

4. H2SO0i+2NaOH> \a>SO.r H20

Bonpoc 110. U3omepsi: 2-meTui1 OyTaH, eHTaH, 2, 2 auMetui nponad. I'omoJsioru: 6yTaH, neHtaxn
Bonpoc 137.3akoHunTe ypaBHeHHs peaknmid. PaccraBbre ko3ddumuents. Hanmummre mist Kaxmaon
peaKiry MOHHBIE YPaBHEHHUSL.

anosIT + AgNOz  >Na NOs3+AgCl ;

Na:+ Cl-+ Ag-+ NO3-> Na + Cl-+ AgClJ

Cl-+ Ag-= AgClJ

E)CaCOsz + 2HCI >CaCl; +H2COs;

CaCOsz+ 2H++2CI->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 Bomnpocs! 111 NOATOTOBKHU K MPOMEKYTOUHOI aTTecTalluu

Pa3nesn Opranuyeckasi XumMusi

1. Opranudeckas XuMusi, Hayka, IPeIMETOM U3yUEeHUs KOTOPOIl SBISIOTCS COEMHEHUS YTIepoia C
JIp. 2JIEMEHTaMU - T. H. OpTaHU4. COEUHEHUS, a TAK)KE 3aKOHBI UX MPEBPAILEHUN; YaCTh XUMUHU.
Opranndeckue 1 HEOPraHNYECKUE BEIIECTBA OTIIMYAIOTCS APYT OT APYyra M0 CBOEH XMMHUYECKOU
CTpYKType u cBoiicTBaM. OpraHnueckre BeIIecTBa COIepPKaT yriiepol, KOTOPbIH 00pa3yeT CBA3H
C APYTHMH 3JIEMEHTaMH, TaKUMHU KaK BOJOPOA, KHCIOpOA, a30T U Apyrue. Heopranumueckue
BElIECTBA, HAIIPOTUB, HE COAEPKAT YIIIEPO U MOTYT COCTOSITh U3 PAa3IMYHBIX 3JIEMEHTOB, TAKUX
KaK METaJulbl, KUCIIOPOJ, CEpa U APYTHE.

2. OcHOBHBIE TIOJNIOKEHUs Teopuu cTpoeHust A.M. Bytneposa:

ATOMBI B MOJIEKYJIaX COEUHEHBI IPYT C IPYTOM B ONPEIEIIEHHON MOCIE10BATEIILHOCTH COIIACHO UX

BaJICHTHOCTSIM

XHWMHUYECKOE CTPOEHUE MOYKHO YCTAHABINBATH XUMHUUECKUMHU METOIaMHU

CBolicTBa BEHIECTB 3aBUCAT OT UX XUMHUYECKOTO CTPOEHUS

Ilo cBoiicTBaM JTaHHOIO BEIIECTBA MOXKHO ONPEIEIIUTh CTPOEHUE €r0 MOJIEKYJIBI, a MO CTPOEHUIO

MOJIEKYJIBI - IPEABUIETH CBOICTBA

ATOMBI U TPYIIIBI ATOMOB B MOJIEKYJIE OKa3bIBAIOT B3aMHOE BIIMSHUE APYT Ha JIpyra

3. Bce ankaHbl — BelleCTBA, CX0XKHE M0 GU3NUECKUM U XMMUYECKUM CBOMCTBaM, U OTIMYAIOLINECS
Ha OogHy wiM Heckosnbko rpymn -CH2- gpyr ot gpyra. Takue  BemecTBa



Ha3bIBAIOTCS TOMOJIOTAMHM, a psAJ  BEIIECTB, SIBISIIOIIMXCA TOMOJIOTAMM, Ha3bIBaIOT
rOMOJIOTMYECKUM pAoM. CaMblil NEpBBI IPEICTaBUTENb T'OMOJOTHYECKOTO psifa aJKaHOB -
meran CH4. , unmu H-CH2-H. [Ipogo/bkuTh roMOJOTHYECKUNA PSAJ MOKHO, MOCJEA0BATEIBLHO
noGasiisst rpyniy -CH2- B yrineBogopoAHYIO 1IeTh aJIKaHa.

4. TleHTaH OTHOCUTCSI K KJacCy aJKaHOB, 3HAYUT Be3nae OyayT oauHapHble cBsizu. 1. CHauana
3anuceiBaeM nentadn. CH3 - CH2 - CH2 - CH2 - CH2. [danee 3anucsiBaem uzomep. CH3 - CH -
CH2 - CH3 | CH3 [lanubiii u3omep HazbiBaeTcs 2 - metuinoyran. CH3 | CH3 - C - CH3 | CH3
JlanHblil M30Mep HazbiBaeTcsa 2,2 - auMeruianponad. To ecTb M30Mepbl UMEIT OJMHAKOBBIN
KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB, HO OTINYAIOTCS 10 CTPOCHUE.

Cy1ecTByeT BCEro IATh U30MEPHBIX COEIUHEHHH C COCTaBOM, KOTOPbIE UMEIOT PaCIIPOCTPaHEHHBIE

TPUBUAIbHBIC HAUMEHOBAHUS TIOMUMO CHCTEMaTHUYECKHX.

5. Aunkansl (mapaduHbl) - 3TO HaCHIIEHHBIE (TO €cTh 0€3 IBOMHBIX M TPOMHBIX CBA3€H) allUKINIECKUE
(To ecTh 0e3 LHUKIIOB) YIJIEBOJAOPO/IbI (COEAMHEHHUS, COCTOSAINE TOJIBKO U3 aTOMOB Yriepojaa H
BOJI0pOJa). AJIKaHbI - BECbMa UHEPTHBIE COEIMHEHUS, Il HUX XapaKTepHO OIPaHUYEHHOE YHCIIO0
peakiuii. braromaps cBoeil WHEPTHOCTH allKaHbl YacTO MCHOJB3YIOTCS KaK HEMOJSpPHBIC
pactBoputenu. FEiie npumep HCNONb30BaHUS IMACCUBHOCTH aJKAaHOB: ILEJIOYHBIE METalIb
HEBO3MOKHO XPAaHUTh Ha BO3/yX€E, TaK KAK OHU MTHOBEHHO PEarupyroT ¢ KUCIOPOIOM, BOJASHBIMU
HapaMy, yriIeKUCIIbIM ra3oM, 1aXe ¢ a30TOM. 3aTO UX XPAHSAT O]l CIIOEM KEPOCUHA.

AJKaHBl HE OKUCISIOTCS Jake TaKMMHM CUJIBHBIMU OKHUCIHUTENSIMU, KaK TMepMaHTaHaT Kallus WM

IUXPOMAT KaJlusi, OHU HE pearupyroT ¢ KUCI0TaMu (MCKJIIOUEHUE - HUTPOBAHUE) U LIEIOYAMH.

6. AJIKEHBI - 9TO HENpeAeNbHbIe (HEHACHIIICHHBIC) HEIMKINYECKHUE YIIeBOJIOPOAbI, B MOJIEKYJIax
KOTOPBIX IPUCYTCTBYET OJ[HA JIBOMHAs CBSI3b MeX 1y aromamu yriiepoga C=C.

Hannuue nBOHHONM CBA3M MeXAy aroMamMH yriepoja O4YeHb CHUJIBHO MEHSET CBOMCTBa

YTIIEBOJOPOAOB. B 3T0i cTaThe MBI IOJPOOHO OCTAHOBUMCS Ha CBOMCTBAX, CITOCO0AX TMOMYUYCHUS U

OCOOCHHOCTSIX CTPOCHHs alKeHOB. /{7 amKeHOB XapakTepHa CTPYKTYpPHas U MPOCTPAHCTBEHHAS

n3oMepusi. AJIKEHbI - HENpEeJeNbHbIE YIIIEBOAOPO/bl, B MOJIEKYJIaX KOTOPBIX €CTh OJHa JIBOMHAas

cBs3b. CTpOeHME M CBOWMCTBA JBOWHOM CBA3M ONPEACISAIOT XapaKTEPHBbIE XMMUYECKHE CBOMCTBA

AJIKEHOB.

7. AJKHMHaMH Ha3bIBAaIOT YIJIEBOJIOPO/IBI, COIEPIKAIIINE KPOME O-CBSA3EH JIBE M-CBSA3H (TPOHHYIO CBS3b)
y OJHOM mapbl yryiepoaHbix aTomoB. OOmias ¢hopMmysia TOMOJIOTHYECKOTO psijia aleTUIICHOBBIX
yraesonoponos CnH2m-2. PopmoHadanpHMKOM 3TOro psiza sBisercss aueTwieH. M3omepus
AlETUJIEHOBBIX YIJIEBOJIOPOAOB OIpPEAEsSeTCs] KaK CTPOEHUEM YIJIEpOJHOrO CKeleTa, TaK U
MIOJIO)KEHUEM TpOMHOW CBsA3H. IIpu paccMOTpeHMM XMMHMUYECKHX CBOWCTB QJIKHUHOB CIENYET
YUUTHIBaTh OCOOEHHOCTH TPOMHOM CBSI3U: IO CPABHEHHUIO C aJIKEHAMH aJKUHBI HECKOJIBKO MEHEe
AKTUBHBI B PEAKIUAX SIEKTPOPUIBHOTO NPUCOEIWHEHUS M Ooliee aKTHBHBI B PEAKIMIX C
HykieopmiamMu (BoJa, ajJKOTOJATHI, aMUHBI). DTH OCOOCHHOCTH aleTHJICHOBOW TPYIIUPOBKHU
00BsicHsIOTCA ee cTpoeHneM. O0a yriaepoJHbIX aToMa B alleTHIIEHE HaXOASTCS B SP-THOPUIHOM
COCTOSIHUU. Mexay Tem, ueM OoJblle S0 S-OpOuTanu B TMOPUIHOM COCTOSIHUM, TEM OJMKe
3JIEKTPOHBI HAXOJATCS K SIAPY U, CIEOBATeNIbHO, TEM TPYyIHEE ATH DJIEKTPOHBI BOBJIEKAIOTCS B
XUMHUYECKHE MPEeBpaleHHUs ¢ ydacTHeM 3JekTpodunoB. C Apyroi CTOpOHBI, Aapa yriepojaa B
aleTHIIeHe Topasio Oosee JOCTYMHBI s HYKJI€O(PMIbHBIX peareHToB Oaroiaps ero JMHEHHOMY
CTPOEHHUIO.

8. beH3onm sBNsSETCS apOMAaTHYECKUM YIIIEBOJAOPOJHBIM COEAMHEHUEM, IPEICTABISIONIAM COOO0H
MPO3PAYHYIO JKUIKOCTh, KOTOpasi MMEET clierka ClaJkoBarhlii 3amax. CTpykTypHas (opmyna
6enzona - COH6. beH3011 BO3MOKHO MOYYUTh ITyTEM TPUMEPU3ALINH alleTHIICHA

ben3on akTMBHO BCTymaeT B peaklUMHM C KUCIOTAMM, a TAaKXKE BEIIeCTBAMHU M3 Kjacca aJlKEHOB,

raJloreHOB, apEeHOB U XJOpaJIKaHOB. B OCHOBHOM JaHHBIN YTIJI€BOJOPOJA BCTYMAET B PEAKIIUIO

3amelnieHus. Bblcokas TemmepaTypa M CHJIBHOE JaBJICHHE OKa3bIBAIOT BIMSHUE Ha pa3pbiB

OEH30JIbHOTO KOJIBIIA.



9. Cnuptel —  CIOXHBIE  OpPraHUYECKHE  COCIMHEHMs,  YIJIEBOJOPOIbI,  00s3aTelabHO
Cnuprconepamye OAMH WM HECKOJIbKO ruapokcuioB (rpynn OH—), cBs3aHHBIX ¢
yIJ1€BOAOPOAHBIM panukanoM. Kinaccuduxanus

— Ilo xomm4ecTBY THMIPOKCWIOB CHUPTHI JEISAT HAa OAHO-, JIBYX-, TPEX-, MHOI'OAQTOMHBIE.
Hanpumep, ogHOaTOMHBIN 3TaHO; TPEXaTOMHBIIN MNINLEPUH.

— Ilo ToMy, C KaKMM YHCIIOM PaJUKaIOB CBSI3aH aTOM YyIJIepoJia, COEAUHEHHBIN ¢ rpynnoil OH—,
CIMPTHI Pa3JENIAI0T Ha IEPBUYHBIC, BTOPUYHBIE, TPETHUHBIE.

— TIlo xapakTepy CBsizel pajguKasa CHHPTHI OBIBAIOT MpENENbHBIMH, HENpeIeIbHBIMH,
apoMaTH4yecKUMU. B apomaTumyeckux CHMpTax IMIPOKCUI CBSI3aH HE HANpsMYI0 C OEH30JIbHBIM
KOJIBLIOM, a uepe3 ApYrou (Ipyrue) paauKaibl.

— Coenunenus, B KoTopblx OH— npsMo cBsi3aHa ¢ O€H30JbHBIM LIUKJIOM, CUUTAIOTCS OTIEIbHBIM
KjaccoM (enouoB. [Ipocreiimme cnupThl CMEMIMBAIOTCA ¢ BOIOH B 00X nporopuusix. Eciu xe B
MOJIEKYJTy BXOAUT Ooiiee 9 paaukanoB, TO BOOOIE HE pacTBOPSIOTCS B Boje. Bee criupThl XopoIo
pacTBOPSIOTCA B OpraHMYECKUX pactBopurensx. [Ipumenenue

— B opranuueckoM cuHTe3€.

— buoTtonnuBo, n00aBKM B TOIJIMBO, WHIPEIUEHT TOPMO3HOM MKHUJIKOCTH, TUAPABINYECKUX
JKUIIKOCTEH.

— PacrtBopurenu.

— Coippe 11 mpousBoacTtBa [IAB, momumepoB, NnecTUIMIOB, aHTU(QPU30B, B3PHIBYATBIX U
OTPaBJISIIOLINX BELIECTB, OBITOBOM XUMUH.

— Jlymmctele BemiecTBa Ui napgromepud. BXoasar B cocTaB KOCMETHYECKMX M MEIUIMHCKHX
CPEJICTB.

— OcHOBa aJKOroJbHBIX HAMUTKOB, PACTBOPUTEINb Ul 3CCEHLUH; caxapo3aMeHUTeNlNb (MaHHUT U
T.I1.); KpacuTeb (JIFOTEUH), apoMaTu3aTop (MEHTOI).

10. MonexynspHas ¢popmyna penona COHSOH. B monekyne ¢peHona ruipoKCuiIbHas rpyIna cBsi3aHa
¢ (eHWIbHBIM pPaJUKAJIOM — OJHOBAJEHTHBIM OCTATKOM apOMaTHYECKOro YIJIEBOAOPOJa
O6eH3zona. B mpoMmblIeHHOCTH (EeHOJI MOJIydaroT B OOJIBIIMX KOJWYECTBaX. OTO BEIIECTBO
MaJopacTBOPUMO B XOJIOJHOM BOJIE, HO XOPOILIO pacTBopsieTcs B ropsiueii. DeHoun s10BuUT.

11. Anpperuspl - 3TO KapOOHMJIBHBIE COEAMHEHMs, Y KOTOpbIX KapOoHuibHas rpynmna (C=0)
pacmojio’)keHa Ha KOHIIE YIVIEBOAOPOAHOM 1enu.biaromapsi KOHIIEBOMY pacHoOOKEHUIO
KapOOHMIIBHOM I'PYIIIbI, CBOMCTBA aJIbJIETU/I0B CUIIBHO OTIMYAOTCS OT CBOMCTB KETOHOB, IIOATOMY
aJbJIETU/Ibl U KETOHBI paCCMAaTPUBAIOTCS KaK JIBa OT/IEIbHBIX Kiacca.

12. Kap60oHOBbIE KHCIIOTHI - 3TO OPraHUYECKHE BEIECTBA, COJepKaIe KApOOKCUIIbHYIO TPYIILY -
COOH (ctpykTypHOE M300pakeHNE crpaBa). CyIIecTByeT HECKOJIBKO CIIOCOO0B
KJaccu(uKauy KapOOHOBBIX KUCIIOT: MO YUCITY KapOOKCHIBHBIX I'PYIII, MO HAIWYHMIO KPAaTHBIX
CBsi3eH, IIMKJIOB, OCH30JIBHBIX AEp, a TAKXKE M0 HATMYHIO HECTAPIINX (PYHKIIMOHAIBHBIX TPYII B
Mosiekyne. [lepeuncnum BakHeWIINE MOJKIACCHl KapOOHOBBIX KUCIOT. KapOOHOBBIE KHCIOTHI
CUUTAIOTCS CIa0BIMU, OHHU JUCCOLMUPYIOT HE MOTHOCTBIO.

13. Vraeronpl - 3TO MIMPOKUH KJIACC OPraHWYCCKUX COCIUHCHHM, OJWH W3 BAXKHEHIINX KJIACCOB
OpTraHMKH JIJIs1 BCEX KUBBIX CYIIECTB Ha 3eMJIE.

[Tpocreiimue yriieBobl, MOHOCaXapHbl - COAEpk AT B MOJIEKyJe KapOOHWIbHYIO Tpymiy (ObIBatOT
KaK C aJbJETUAHOM TPYIIION, TaK U C KETO-TPYIION), a TAKKE€ HECKOJIbKO TMIPOKCHIBHBIX TPYIIIL.
Takum 00pa3oM MOHOCAXapHuIbl COUETAIOT B c€0e CBOMCTBA KaK KapOOHUIBHBIX COCTMHEHHUHN TaK U
MHOT'OQTOMHBIX CITUPTOB. boiee ciokHbIe yriIeBOAbl MOCTPOEHBI U3 HECKOIBKHUX (OJIMrocaxapu/bl,
YaCTHBIM ciy4ail - nucaxapujbl) WIM MHOXKECTBa (IoJMcaxapujibl) MOHOCaxapuJoB (TOYHee HX
OCTaTKOB).

14. AMHHBI - OpraHUYECKHE COCAMHEHUS, TIPOIYKTHI 3aMEIICHHs] aTOMOB BOI0poia B amMuake NH3
pa3IMYHBIMM YIVIEBOAOPOIHBIMM pagukanamu. (DyHKIMOHAIbHAs TPYNIOW aMHHOB SBIISETCS
amuHorpynna - NH2. [lo yucny yrieBogoOpOIHBIX paJAMKaTIOB aMHUHBI MOJPA3ACISIIOTCS Ha



15.

16.

17.

18.

19.

NEpBUYHbIC, BTOPUYHBIC U TPETUYHBIE. a3BAHUS aMUHOB (OPMHPYIOTCS IyTeM J00aBIICHUS
cypdukca "amMuH" K Ha3BaHHIO COOTBETCTBYIOIIETO YIJIEBOJOPOIHOTO paguKaia: METHIAMUH,
STWJIAMHH, I[PONWIAMHUH, H30IpONMIAMHH, OyTWiaMuH W T.A. B cinyuae ecnu pagukanoB
HECKOJIbKO, UX TepeuncisioT B andaButHOM mopsake.O0mas GopMyna mpeaenbHbIX aMHHOB
CnH2n+3N. AToMbl yriaepojia HaXoIATcs B Sp3 THOpUIA3ALIIH.

AMUHOKHCIIOTBl - OpPraHMYeCKHE COCIMHEHHS, COAEp)Kallhe B MOJIEKYJIe KapOOKCHIBbHYIO (-
COOH) u amuuorpynmsl (-NH2). AMUHOKHCIIOTHI - aM(OTEpHbIE COCIWHCHHUS, TaK KaK OHHU
cozepkar J1Be (pyHKIIMOHAIbHBIE TPYIIIIbI: KapOOKCHIIbHYO, IPOSBIISAIONIYIO KHCJIOTHBIE CBOMCTBA,
Y aMUHOTPYIIILY, IPOSIBJISIONIYI0O OCHOBHBIE CBOWCTBA.

A3oTcozeprKalIie reTepoLUKIIbI - 3TO KJIACC OPraHUUYECKUX COEAMHEHUN, B KOTOPBIX aTOMBI a30Ta
00pa3yIoT KOJIBLIEBYIO CTPYKTYPY B MOJIEKYJe. [ eTepoluKInuecKue COeIMHEHUs] OTINYAIOTCS OT
AIMLIMKINYECKUX COEIMHEHUN TEM, YTO OHHM COJAEp)KAaT aTOMbI, OTJIMYHBIE OT YIJepojaa, B
KOJIBLIEBOM  CTPYKType. A3OTCOAEp)Kallhe TIe€TEePOLMKIbI MOTYyT OBITh  €CTECTBEHHOI'O
IPOUCXOXKICHUS, TAKUE KaK aJIKaJIOW/bl, I CUHTE3UPOBAHbI B JJAOOPATOPUU I PABIUYHBIX
IIPOMBIIIIEHHBIX U MEAUIIMHCKUX LEJIEH.

benkn (momunenTtuabl) - OHMONOJIMMEpBI, IOCTPOEHHBIE U3 OCTAaTKOB a-aMUHOKHCIIOT,
COEJMHEHHBIX TMENTHIHBIMU (aMUAHBIMU) cBs3sAMHU. OOpazoBaHHE OEIKOBONH MaKpOMOJIEKYIIbI
MO’KHO IIPEJICTaBUTh KaK PEaKIMIO OJUKOHAECHCAMU a-aMUHOKHUCIOT. MakpoMOoeKyJibl OE€IKOB
UMEIOT  CTEPEOPETYySIPHOE CTPOEHHUE, MCKIIOUUTENbHO BAaXXHOE JUIsl IPOSBICHUS HUMHU
OTIpeNIeIEHHBIX OMOJIOTHYECKUX CBOUCTB. buyperoBas peakuus - proneToBoe OKpalMBaHue TpU
JecTBUM Ha OEJKU CBEXEOCAaXIEHHOIo Trujapokcujga menu. KcaHtompoTremHoBas peakuus -
JKEJNITOe OKpaIllMBaHUE MPH JEHCTBUU HA OEITKN KOHLIEHTPUPOBAHHOMN a30THON KUCIIOTHI.
HyxkenHoBbIe KUCIOTBI — MaKpOMOJIEKYJIbI, COCTOSIIIAE U3 €AMHHULL, Ha3bIBAEMBIX HYKJICOTUAMH,
OBIBAIOT NIBYX BMJIOB: Je30KcupuOonykienHoBas kucinota (JAHK) u pubonykienHoBas KucioTa
(PHK). JJHK — »To reHermdeckuil marepuain, HaxXOJAIIMNCS B JKHUBBIX OpraHu3Max, OT
OJIHOKJIETOYHBIX OaKTEepHil 1O MHOTOKJIETOUHBIX MIIEKOIIUTAIOLINX, TAKUX KaK Bbl U 5. HekoTopbie
Bupycsl ucnoib3ytoT PHK, a ne JIHK, B kauecTBe cBOEro reHETHYECKOro MaTepuaa, Ho o GakTy
OHM HE CUMUTAIOTCS KUBBIMU (IIOCKOJIBKY HE MOTYT pa3MHOXAThCs 0€3 MOMOLIN X0351HA).
BBICOKOMOIIEKYIISIPHBIE COEAMHEHHUS - 9TO XUMUYECKUE COEAUHEHUSI, MOJIEKYJIBI KOTOPBIX COCTOSIT
u3 OOJBUIOrO 4YHCJIa MOBTOPSIOUIMXCA (TOYHO WM NPUOIMKEHHO) OJIMHAKOBBIX 3BEHBEB,
oOnagaromux OOJbIION MOJEKYISAPHOM Maccolt U ocoObiMu cBoiicTBamu. Xumust BMC usyuaer
BEIIECTBA, MOJIEKYJIbI KOTOPBIX COCTOSIT U3 OTPOMHOTO YKCiIa aTOMOB, COETMHEHHBIX MEXKIY COO0H
OOBIYHBIMU KOBAJICHTHBIMU CBSI3MHU.

Paznesn O6masi u Heopranmuyeckasi XMMHA

20.

21.

22.

23.

Xumnueckuit aneMeHT. COBOKYMHOCTh aTOMOB C OJMHAKOBBIM 3aps/I0M aTOMHBIX fA]1ep. ATOMHOE
AP0 COCTOUT M3 MPOTOHOB, YHCIIO KOTOPBIX PAaBHO ATOMHOMY HOMEPY AJIEMEHTA, U HEUTPOHOB,
YHUCJIO KOTOPBIX MOXKET OBITH PA3IMNYHBIM.

Kaxkapliik XMMHUYECKHUHM DJIEMEHT HMMEET CBOE JAaTHHCKOE Ha3BaHME M XUMHYECKHH CHMBOII,
COCTOSIIINNA U3 OJTHOM WIIM TTaphl JATUHCKUX OYKB.

3aKOH MOCTOSHCTBA COCTaBa SBJISIETCA OJHUM W3 OCHOBHBIX 3aKOHOB XHMHHM M TJACHT, 4YTO B
XUMHYECKON pPeakiuy o01as Macca BEIIeCTB, yYaCTBYIOIINX B PEAKIIUHU, OCTAETCS HEU3MEHHOM, a
MX COCTaB MOYKET U3MEHSATHCS TOJBKO B OTHOLIEHUH UX KOJIMYECTBA U PACIIPENECICHUS.

['macut o0 TOM, YTO Macca BENIECTB, BCTYMAIOIIUX B PEAKIHI, paBHA MAacce BEIECTB,
oOpa3yromuxcss B pe3yidbTaTe peakliud. beccrmopHOo, JaHHBIA 3aKOH CIYKUT (YHIaMEHTOM
perieHus T000i XUMUYECKON 3agadnd. Macchl HCXOTHBIX BEIIECTB W MPOJIYKTOB BCerma OymayT
onvHakoBbl. Ecnu B pe3ynpTaTe peakimud oOpas3yercsi Ta3, BBl MOXETe HaWTH KOIWYecTBa
BEIIIECTBA ra3a U MOCUYUTATh €ro Maccy. DTOT 3aKOH HE UMEET UCKITIOUCHHIA.



24. Tlepuogmueckuii 3akoH [[.M. MeHneneeBa sBISICTCS OCHOBOM COBpeMeHHOW Xxumuu. «CBoHCTBa
DJIEMEHTOB, a TaKXe€ (JOPMBI U CBOWCTBA COCIMHEHUHN AJIIEMEHTOB HAXOMISTCS B NIEPUOAMYCCKON
3aBUCUMOCTH OT BEJIMYMHBI ATOMHOM MacChl 3JIEMEHTOB.

25. BasleHTHOCTh — CIIOCOOHOCTH aTOMOB OOPa30BHIBATH OINPENEIEHHOE KOJUYECTBO XUMUYECKUX
CBs3€H, KOTOpbIe 00pazyeT aTOM, WJIM YHUCIO aTOMOB, KOTOPOE MOXET MPHUCOSAMHUTH MU
3aMECTUTh aTOM JaHHOT'O JIEMEHTA.

26. Pa3nuyaroT yeThlpe OCHOBHBIX BUAA XUMHUECKOMN CBSI3U: KOBAJICHTHYIO, HOHHYIO,
METAJUIMYECKYI0 M BOJOPOAHYIO. BakHeilmieil xapakTepucTukoil aroma mpu oOpa3oBaHUU
XUMHUYECKON CBSI3U SIBISIETCS €T0 ANEKTPOOTpHUIaTebHOCTh (D) — croCcOOHOCTh MPUTITUBATH
AJIEKTPOHBI OT APYTUX aTOMOB.

27. DT0 MHOTOKOMIIOHEHTHBIE reTepodazHble CMECH Pa3IMYHOTO arperaTHOro COCTOSHUS, COCTOSIIINE
U3 CIUIOIIHOM, HETIPEePBHIBHOM (a3bl (AMCIIEPCUOHHON CPE/Ibl), U MPEPHIBUCTON TUCTIEPCHOH (ha3bl B
BU/JIE YACTHI] PA3IUYHOTO pa3Mepa, GOPMBI U arperaTHOro COCTOSTHUS.

JlucriepcHbie CHCTEMBI B IIPHPO/JIE YPE3BBIYAHHO PacIpOCTPaHEHBI 1 MHOT000pa3Hbl. [IpakTruecku
mro0ast peanbHasi CUCTEMA XUMUYECKUX BEILECTB SIBISIETCS JUCTIEPCHOM.

28. B 3aBUCHMMOCTH OT COCTaBa M YHCJIa YYaCTHHUKOB PEAKIMi Cpelr BCEX XMMHUYECKUX IMPOIECCOB
MO>KHO BBIICTTUTH 4 TUIIA PEaKUUii: pa3NioKeHus, COeIMHEHNs, 3amMeleHust 1 ooMeHa. [Ipumepsr
peakuuii: CaCO 3 = CaO + CO 2 (peakuust paznoxenus) 2Mg + O 2 = 2MgO (peakuus
coenunenus) Fe 2 O 3 +2A1= Al 2 O 3 + 2Fe (peaxius 3amenienusi) NaOH + HCl = NaCl + H 2
O. K 1aHHBIM TUIIaM MOKHO OTHECTH HE BCE U3BECTHBIE PEAKIUU.

29. Karanu3 — u3MeHeHUe CKOPOCTU XUMHUECKUX PeaKLUi ¢ TOMOIIBIO KaTalu3aTOPOB.

BemecTBo, KOTOpOE M3MEHSAET CKOPOCTh XMMHUYECKOM pEeakllMy, HO caMO B HEM He pacxojyercs.
Karanu3 ObIBaeT MonoKUTEIbHBIN (PEaKiusl YCKOPSIETCS) U OTPULIATENbHBIN (peakius 3aMeIsIeTcs).
OOBIYHO KaTaJM3aTOpaMM HA3bIBAIOTCS BEILECTBA, YCKOPAIOIIME peaklUuu, a BELIeCTBa,
3aMeUIonIe peakuuu. JlelicTBUe KaTtanu3aropa OCHOBAHO Ha OCIabJIeHUH XMMUYECKUX CBA3eH B
pearupymoIrx BelecTBax.

30. OOpaTuMBIMU Ha3bIBAIOTCS PEAKIMM, KOTOpPblE B OAHUX M TEX K€ YCJIOBUAX NPOTEKAIOT B
NPOTUBOMNOJIOXKHBIX HampaBieHUsX. B  ypaBHeHHMsX oOpaTUMOCTh 0003HAa4aeTcs JBYMs
CTpeJIKaMH{, OJIHa peaKlMs Ha3blBaeTcs MpsIMOH, a Japyras — oOpaTHoW. IIpumep: ypaBHEHue
peaknuu azora ¢ kucinopogom: N + O # NO - Q; ypasaenue npsimoit peakiun — N + O A NO - Q;
ypaBHeHHe oOpatHoi peakuuu — NO AN + O + Q.

31. TloHsTHE «XMMHYECKOE PAaBHOBECHE)» OTHOCHTCS K OOPAaTUMBIM PEAKIHsM, T. €. K pPEeaKIusMm,
KOTOpbIE OIHOBPEMEHHO MPOTEKAIOT B IPSMOM U OOpAaTHOM HAIpaBJICHUM:

npsiMasi peakiius oopaTHas peakuusi B oOpaTuMbIX peakiusx B HaualbHbIH MOMEHT BpEMEHH, KOTAa
KOHIIEHTpAlUsl UCXOJHBIX BEIIECTB BEJIMKA, CKOPOCTh MPSAMOM peakuuu MakcumainpHas. [lo mepe
YMEHBIICHUSI KOHIIEHTPAIlUU UCXOHBIX BEIIECTB OHAa yMeHbIIaeTcs. CKOpOCTh 0OpaTHON peakiuy,
HAao0OpOT, B HaYaJIbHBIII MOMEHT MUHUMAJIbHA M YBEIMYUBAETCS MO MEPE HAKOIUJIEHHS NMPOIYKTOB
npsiMoi peakinu. Yepes3 HEKOTOPOE BpeMsI CKOPOCTb ITPSIMON pEaKIIMK CTAHOBUTCSI pAaBHOM CKOPOCTH
00paTHOM peaKIny.

32. DNeKTpOJIUTUYECKON JAMccolManyeid Has3bIBalOT IPOLECC, B XOA€ KOTOPOTO MOJIEKYIbI
pPacTBOPEHHOI'O BEIlECTBAa pacHajaloTcs Ha HMOHbBI B  pe3ysbTaTeé B3aUMOJCHCTBUS C
pactBoputeneM (Boasl). Jluccoumanus sBIseTcs 0oOpaTMMbIM mporeccoM. Jluccornmanus
0o0yCllaBIMBaeT HMOHHYIO IPOBOJUMOCTb PACTBOPOB AJIEKTPOJUTOB. UeMm Ooiblle MOJEKYI
BEIIIECTBA PACIIaAAETCs HA HOHBI, TEM JIyUIlle OHO MPOBOJUT IEKTPUUECKUN TOK U sIBIIETCS Oojiee
CHWJIbHBIM 3JIEKTPOJIUTOM. B 001emM Buae mpouecc 3JIeKTPOJUTHYECKONW TUCCOLMALUU MOXKHO
IIPEJICTaBUTh TaK:

KA # K+ (katuon) + A- (aHHOH)
NaCl # Na+ + CI-

33. T'maponus (rpeu. hydor - Boxa u lysis - pa3pyIieHue) - mporecc pacernaeHus MOJICKYIT CIIOKHBIX

XMMHUYECKHX BEIIECTB 3a CUET PEAKLUU C MOJIEKYJIaMH BOJIBI.



B xumuu, xkak W B JKH3HHU, pa3pylIaeTcs dYalle BCEr0 HECTOHWKOe W cllaboe (CTOMKOE U CHIIBHOE

BBIJICP’KUBACT YIap).

34. Heoprannyeckue COEIMHEHHUSI [0 COCTaBy JENATCA Ha JABE OOJbIIME TPYIIbl - MPOCThIE U
cinoxHble. IIpocTeie BemecTBa COCTOAT M3 ATOMOB OJHOIO XHUMHYECKOIO 3JEMEHTa U
MOJIPa3eNIAI0TCS HAa METaJJIbl, HEeMETaJlIbl, OJ1laropoHble Ta3bl. CII0KHbBIE BEIECTBA COCTOST U3
AaTOMOB, XUMUYCCKHU CBA3AHHBIX APYTr C APYIrOM. CioxHubie HCOPTaHUYCCKUEC BCHICCTBA IIPHUHATO
JEUTh Ha CIENyIOIINe Ba)KHEHIIME KJIacChl: OKCHJIbI, OCHOBaHMS, aM(OTEpHbIE THIPOKCUIIBI,
KHUCJIOTBI U COJIH.

35. Knaccudukanusi mo KaueCTBEHHOMY COCTaBY, B KOTOPOM B 3aBHCHUMOCTH OT COJEpPKaIIUXCS
aTOMOB B MOJICKYJIC, MOKHO BBIACIWUTL CIACAYIONIUC TPYIIIIbI OPraHuYCCKUX BCHICCTB:
VYTneBoopoasl - COCTOAT U3 aTOMOB yriiepona u Bojgopoaa O6mas gopmyna: CxHy

OcHOBHast 4acCTh YIJIEBOJAOPOJIOB B MPUPOJIE 3eMIIM BCTpeUaeTcs B Chipoit Heptu. Takxke riiaBHBIMU

HMCTOYHUKAMU YTJIEBOJIOPOOB SABISIOTCS MPUPOIHBIN, CIIAHIIEBBIN U MOMYTHBIN HEDTSIHOMN ra3, yroib,

Top(, TOPIOYHE CIAHIIBI.

VYTeBogopoIbl MPUMEHSIOT B KAYECTBE UCXOIHOTO ChIPbsl B MPOU3BOJICTBE CAMBIX Pa3HOOOPA3HBIX U

BAXXHBIX JISI 4CJIOBCKA BCIICCTB U MATCPUATIOB (HHaCTMaCCBI, Kay4yKH, BOJIOKHA, IMIJICHKH, MOIOIINEC

CpeICTBa, JIEKapCTBA, KpacHUTENH, CTPOMTENbHbIE M TOplouYe-CMa3ouHble Marepuansl U T.j4.). K

OCHOBHBIM THIIaM YIJICBOAOPOJOB OTHOCAT: aJIKaHbl, LIUKIOAJIKAHbI, aJIKCHbI, IHUKIOAJIKCHBI,

aJIKa/INeHBI, aJIKUHBI U apEHBI.

36. MeTajutbl — Trpymma 3JIEMEHTOB, B BHJIE MPOCTBIX BEIIECTB, OO0JAJAIONMMX XapaKTePHBIMU
METAJNINYECKMMH CBOMCTBAMH, TAKMMHU, KaK BBICOKHE TEIUIO- U AJIEKTPOIPOBOIHOCTD
37. Koppo3usi MeTa/110B — pa3pyllIeHNEe MeTANJI0B BCIEICTBUE XUMHUYECKOTO WU

ANEKTPOXUMUYECKOTO B3aUMOJICUCTBUS UX C KOPPO3WOHHOW cpemoii. [l mpoiiecca KOPpO3UH
CIIEyeT TPHUMEHSATh TEPMHH «KOPPO3MOHHBIA TIpoIlecc», a Juid pe3yjibTara mpolecca —
«KOpPpPO3MOHHOE pa3pyuieHue». [log koppo3Meil MOHMMAIOT NPOMCXOJIIEE Ha TMOBEPXHOCTH
ANIEKTPOXMMUYECKOE HITH XUMHUYECKOE pa3pylIeHHE METATHIECKOTO MaTepraia.

38. DnexkTponu3 — (HUBHKO-XMMHUYECKHI TPOIIECC, COCTOSIIMA B BBIIEICHHMM Ha SJIEKTPOJax
COCTaBHBIX YacCTe pPAaCTBOPEHHBIX BEIIECTB WJIM JPYTUX BEIIECTB, SBISIONUXCS PE3YIBTATOM
BTOPUYHBIX PEAKIMi Ha 3JIEKTPOJIaX, KOTOPHI BO3HUKAET MPU MPOXOKACHUU DIEKTPUUYECKOTO
TOKa 4Yepe3 pacTBOp JMOO pacIuiaB dJEKTPOJIUTA. DJIEKTPOJU3 SBIAECTCA OJHUM U3 JIYUIIUX
CH0CcO00B 30JI0YEHHMSI UITU TIOKPBHITHUS METallla ME/IbI0, 30JI0TOM.

39. Hemeramnel - BemiecTBa, oONagarolie HEMETAIUTMYECKMMH CBOWCTBAMHU M HaXOMSIIMECS B
MpaBOM BepxHeM yriay Tabmunbl MenaeneeBa. OTKpbITHE HEMETAIJIOB IPOU3OILIO
CPaBHUTEIFHO HENAaBHO, B OTIMYMHM OT METAJUIOB, KOTOPHIE M3/IaBHA M3BECTHBI YeJIOBEKy. B
HACTOSIIEE BPeMs OTKPHITO 22 HEMETAIITUYECKIX AJIEMEHTA.

40. Hemetamipl - TpPOCTHIE BEIIECTBA, HE MPOSBISIONINE METALUTUYECKHUX CBOMCTB, MMEIOIIHE
OosbIoe CPOJICTBO K DIIEKTPOHY, BBICOKHE 3HAYCHUS OTHOCHUTEIILHOM
ANEKTPOOTPHUIIATETILHOCTH, CIIOCOOHBIE TIPOSBISATH OKUCITUTENbHBIE CBOMCTBA. OKHCIUTEIbHbBIE
CBOMCTBA - CHOCOOHOCTH aTOMa MPUTATHBATH K ce0e JIEKTPOHBI.

41. Opranndeckre KUCIOThl — OpPTaHHMYECKHUE BEUIECTBA, MPOSIBISIFOIINE KUCIOTHBIE CBoicTBa. K
HUM OTHOCSATCS KapOOHOBBIC KHCIIOTBI, cojepxamue KapOokcwibHyto Tpymmy -COOH,
Cynb(hOHOBBIE KHCIOTHI, conepsxkantue cynbdorpynmny -SO 3 H u Hekoropsie apyrue. CambiMu
W3BECTHHIMH OPTaHUYECKHMHU KHCJIOTAMH SBIISIIOTCS YKCYCHAas, JIMMOHHAs, MOJIOYHas,
MypaBbUHas, O€H30lHAas, IaBeneBas u siomouHas. Heopranmueckue (MUHEpaTbHBIE ) KHCIOTHI —
HEOpTraHWYECKHE BENIeCcTBa, 00Ia1al0NIe KOMIUIEKCOM (DPU3HUKO-XUMUYECKHX CBOMCTB, KOTOPBIE
MPHUCYIIH KUCITOTaM. BelecTBa KUCIOTHON PUPOJIBI U3BECTHBI ISl OONTBIINHCTBA XUMHUECKUX
3JIEMEHTOB 32 UCKIIOYEHHUEM IIEIOYHBIX U MIET0YHO3EMENbHBIX METAIIJIOB.

42. Tunmnunoe amQoTepHOE COSAMHEHHE — BOJAA, KOTOpas HE3HAYUTEIHHO JUCCOIMHPYET: U B
MPUCYTCTBUU KHUCJOTHI BeACT ce0s Kak OcHoBaHWe (mpuHuUMaeT H +), a B mpuCyTCTBUH



OCHOBaHMS — Kak kuciota (otmaer H +). B oprannueckold XumMuu TUNUYHBIC aM(OTEpHBIC
COEMHEHUS] — aMUHOKHCIIOTHI, 00111ast popMyIia KOTOPBIX IJIsl a-aMHUHOKHUCIIOT TakoBa: VIMEeHHO
amM(pOTEepHOCTh AaMUHOKHUCIIOT 00YCIOBIMBAET UX HanboJjee XapakTepHble CBONCTBA.
Cpenu HEOPraHWYECKUX BEUIECTB aM(OTIPHBIMU SIBISIOTCS OKCUABI U TUAPOKCHIBI MH-3JIEMEHTOB.
Hanpumep: okcuIpl ¥ TUAPOKCUIBI LIMHKA, AIOMUHUA, OCpUIUIUS M JAPYTUX DJIEMEHTOB, a TaKXKe
OKCHJIBI U THAPOKCUIBI HEKOTOPBIX J3-3JIEMEHTOB. AM(OTIPHBIE COCTUHEHUS B PEAKIIUU C KUCIOTON
BeIyT ceOsl KaK OCHOBAHUS, B peaKIIMKU C OCHOBAHUS BBICTYNAIOT B POJIM KUCIIOT.

43. 'eHeTHYECKUM HAa3bIBAIOT PsII BEIIECTB NPEACTABUTENCH pa3HBIX KJIACCOB, SIBISIOMIMXCS
COCIMHEHUSIMU OJIHOI0 XUMHYECKOI'O JJIEMEHTa, CBSI3aHHBIX B3aUMOIIPEBPALCHUSIMU U
OTPaKAIOIIUX OOIIHOCTH MPOUCXOXKICHHS STHX BEIIECTB UM UX TCHE3HC.

44. B HacTosI11Iee BpeMsi XUMUYECKOe MPOU3BOCTBO SIBIIECTCS OAHON U3 BEAYLIUX OTpaciiell TsuKeIon
IPOMBIIUIEHHOCTH, WUIPAaeT OrPOMHYI0 pOJIb B  CEIbCKOM  XO3SMCTBE, pa3BUTUU
MIPOM3BOIUTENBHBIX CUJI U B 0oOecriedeHnn norpedHocteil odmectsa. [Ipogykuus, Beimyckaemas
XUMHUYECKON POMBIIIIEHHOCTHIO OUYEHb Pa3HOOOpa3Ha U BKIIIOUAET B ce0s HECKOJIBKO JAECATKOB
TBHICSIY PA3IUYHOU MPOTYKIUH.

45. OcHOBHas 1I€JIb XUMHU3AIMU CEJIBCKOTO XO035iHUCTBAa — oOO€cleueHrne pocTa MPOU3BOJICTBA,
yIydllleHue KauecTBa M MPOJJICHHE CPOKOB COXPAHHOCTH CEIbCKOXO3SHUCTBEHHOW MPOIYKIIUH,
NoBbIIeHUE 3()(HEKTUBHOCTH 3eMJIIEICTHS U )KUBOTHOBO/ICTBA.

46. JlekapcTBa, KOCMETHKA, OBITOBAas XHWMHSA, MHOTHE TMHIIEBbIE [100aBKH, BEIIM TEpPBOI
HEO0OXOUMOCTH - BCE ATO MOIYYEHO C IOMOIIBbI0 XUMHUUECKHX BEILIECTB U UX peakuuid. Poib sToi
HayKH O0JIbIIeH YacThIO MONI0XKUTeNbHA. Y Tuib 6eCKOHTPOIBHOE €€ UCII0JIb30BAHKUE B OTPACIISIX
HOTPEOUTENTBCKOTO PhIHKA MOYKET HAHECTHU BpPEL.

6.4 IIpuMepsl TeM KelCOB
1. MoTenJieHne KJIUMATA U BLICBOOOK/IeHHE ra30BbIX THAPATOB CO THA OKeaHA.

[IprurHa - BHICBOOOXK/IEHHE METaHA U3 INIYOMHHBIX CJIOEB C MOPCKOTO JIHA. DTO MOXKET IMPUBECTU K
KIIMMaTU4YeCKON KaTtacTpode, mpeaynpexaaT ydeHble. Kak paboTaeT 3TO «pykbe», HpU KaKHUX
YCIIOBUSAX OHO MOKET «BBICTPEJIUTHY» U K KAKUM IOCIIEACTBUSAM 3TO NPUBEJIET, JaBaiTe pa3ouparscs.

- Otkyza ke BO3HUKAeT NapHUKOBBIN 3PPeKrT?

- MeranrunpatHoe pyxbe - Hay4Hasi THIIOTE3a O PE3KOM U3MEHEHHMH KimMaTa?

- HaiiguTe u npoananu3upyiite npupoaHble KaTacTPOQbI

- Kaxkue «+» 1 «-» Bbl BUIuTE?
2. Byaymme MaTtepuaJbl 1Jisl aBHA-, MALLIWHO- M NTPUOOPOCTPOEHMSI.

Marepuansl ¢ yaydIIEeHHBIMH SKCIDTyaTallMOHHBIMH CBOWCTBAaMH, BBICOKOIIPOYHBIE W TIPH ITOM
JIETKUe, YCTOMUMBHIE K W3HOCY, JIABJICHUIO U PA3NUYHBIM BUJAAM H3ITYUYCHHsI, HYXKHBI JIJIS Pa3BUTUA
MPaKTUYECKH BCEX oTpaciiell sKOHOMUKH. Hampumep, B Cyn0- U MalIMHOCTPOEHUU BOCTPEOOBAHBI
JeTKUEe W M3HOCOCTOWKHME MaTepuaibl, HEOOXOIUMBIE ISl CO3JaHUS DIIEMEHTOB OOIIMBKH
KOHCTpYKIIMA. Bexyrcs pa3pa®oTku Ajis aBUAIMOHHOM W aBTOMOOWJIHHOW TPOMBIIICHHOCTH,
HalleJICHHbIE Ha YMEHbIICHHE Beca JieTallell Py 0JTHOBPEMEHHOM COXpPaHEHUH MPOYHOCTH KopIyca U
€ro yacTell, CHIKEHHS pacxojia TOIUIMBA, YIyUIIeHUS! KadyecTBa aBTOMOOMIIbHBIX KPACOK U Maced.
- Haiinyr nu cBoe mpuMeHeHHE HaHOAIMasbl, KaK YIIIEPOAHbIE MaTepHalbl CO CTPYKTYpOH
ajMasa M XapakTepHbIM pazMepoM Kpuctaiuurta 10 10 am?
- IIpumenenue yriepoansix HaHoTpyOok (YHT)
- DynnepeHbl — XUMUYECKHE COSIMHEHUS - IPUMEHEHUE B MEIULIMHE
- Haiigute pomomHuTENbHYI0 HH(DOpPMAIMIO O TNPUMEHEHWH HOBBIX MaTepUATOB B aBHUa-,
MaIlTHO- ¥ PUOOPOCTPOCHUH



3. HoBble MaTepuaJibl 1JIsl COJTHEYHBIX OaTapeii.

@usuku u3 cankr-nerepOypreckux UTMO u AndepoBcKOro yHHBEPCUTETa BMECTE C UTAIbIHCKUMHU
KOJUIeraMH pa3padoTaiiy Tak Ha3bIBaeMble IIEPOBCKUTHBIE COJTHEUHBIE AIEMEHThI, KOTOPbIE TOBBIIIAIOT
3¢ (HeKTHBHOCTE COTHEUHBIX OaTapeii, paccka3zanun PUA HoBoctu B MUHUCTEPCTBE HAYKU U BBICIIETO
oOpazoBanus. [lo MHEHUIO CHEIUAIMCTOB, MAHEIN M3 MEPOBCKUTA B 0003pUMOM OyAYIIEM MOTYT
3aMEHUTh MpPUBBIUYHBIE KpeMHHUEBble. OHHM JIOBOJIBHO MPOCTHI B M3TOTOBJICHMHM M CIOCOOHBI
BBIPa0aTHIBATh TO YK€ KOJIMYECTBO AJIEKTPOIHEPTHU C TOU ke IITOIIAIH.

- Hcnonb3oBanue coiHeUHBIX OaTapeit

- Kakwue BemecTBa uCHonb3yIOT A1 IPOU3BOACTBA OaTapeii?

- XapaxkTepuCTHKa raJIOTCHUAHBIX IIEPOBCKUTOB

- Kakue «+» 1 «-» Bbl BUAUTE UCIIOJIb30BAHUS COJTHEUHBIX OaTapeit

- Taxue comHeuHble 6ataped MOTYT ObITH 0ojiee JeIeBbIMU, THOKMMH U 3KOJOTHYHBIMHU, YEM

TpaAUIMOHHbIE KPEMHUEBBIE?

4. JlekapcTBa HA OCHOBE PACTUTEJIbHBIX MPENapaToB.

JlekapCTBEHHbIE CpEJICTBAa PACTUTEIBHOIO MPOUCXOXKICHUS SIBISIOTCS BOCTpeOOBaHHOM Ha
OTEYEeCTBEHHOM (hapMaIleBTHYECKOM pBIHKE TPOIYKIHEH, O YeM CBUJCTEIbCTBYET ITOCTOSIHHO
IIPOTEKAIOIIUI MPOLECC UX PETUCTPALIMH U TIEPEPEruCTPaLIH.
- CoBpeMeHHOE COCTOSIHUE BOIPOca KIacCU(UKAIMK U CTAaHIAPTU3ALUH JIEKAPCTBEHHBIX (HOpM
B PO?
- CoBpeMeHHbIE TpeOOBaHHSA K KAayeCTBY JIEKAPCTBEHHBIX CPEJICTB  PACTUTEIHHOTO
IPOUCXOKACHUS
- PaccmarpuBaeTre 7 BBl pacTUTENbHBIC IMpemaparbl s JiedeHUs 3a00JeBaHMA Kak
JIbTEPHATUBY CUHTETHYECKUM? B uem ux npeumyuiectso?
- 3HaKOMBI JIM BBI C JIEKQPCTBEHHBIMH CpPEAICTBAMU Ha OCHOBe pacTeHuit? Kak oHu pabortator,
KaKOB UX MeXaHu3M JeiictBus? EcTh 1 noka3aTenbHast 6a3a U KIMHUYECKHE UCCIIeI0BaHUs Ha
ATy Temy?
5. XuMHuecKue 3J1eMeHThI B }KM3HH YeJ10BeKa.

B opranuzme uenoBeka OOHapyXeHO 86 XHMHYECKMX DJIEMEHTOB IEPUOJANYECKOH CHUCTEMBbI
MenzeneeBa, KOTOpbIE€ IOCTOSIHHO TPUCYTCTBYIOT, M3 HHUX 25 HEOOXOAMMBI Il HOpMajbHOU
KHU3HEIeATeNbHOCTH, 18 13 KOTOpBIX abCoOTHO, a 7 mosne3Hsl. [Ipodeccop B.P. Bunbsmce HazBan ux
AJIEMEHTaMU KU3HHU.
- B cocraB BemecTB, y4acTBYIOIIMX B PEAKLMX, CBSA3aHHBIX C JKU3HBIO KIJIETKH, BXOIST BCE
M3BECTHBIE XUMHUECKUE FIIE€MEHTHI, OOJIBIIMHCTBO U3 HUX 3TO ...?7
- Kaxk orpakaercss HEIOCTaTOK MUTATENIBHBIX BELIECTB
- Kakue «+» U «-» BBl BUAUTE €cli Oy/eT W30BITOK MM HEAOCTATOK XUMHUYECKUX BEIIECTB B
OpraHu3Me 4enoBeka?
- IIpemnoxxute panvoH NUTaHUA 11 6aJaHCUPOBAHHOTO COAEPIKAHUS BEILIECTB
6. Boaopoanas 3HepreTruka.

Pa3BuTtHe  «3en€HON» OSKOHOMHKH, COKpalleHHe oObema MoTpeOsieHus HedTenpoayKToB
00yciIaBIUBaeT aKTUBHOE Pa3BUTHE BOJIOPOIHON SHEPTETUKU BO BCEM MHpE. DKCIEPThI CUUTAIOT, YTO
y)K€ B HeJaleKkoM OyIylmeM 53TO TO3BOJMT JOCTHYb HKOJOTMYECKM YHCTOTO IPOM3BOJCTBA H
TPaHCHOPTUPOBKHU. Ha cerogHsImHuil 1eHb BOJOPOJHBIE CTPATErMH YTBEpPXKJIEHBI yKe B 26 cTpaHax
mupa. PaSBI/IBaIOHH/IeCﬂ U Pa3BUTHIC TOCyAapCTBa 3aMHTEPECOBAHBI BO BHCAPCHHUH BOAOPOJa KakK
OCHOBHOT'O MHHOBAIIMOHHOTO BHJa ToruuBa. [loaTomy yxe ceifuac co3gaHo OOJBIIOE KOJIMYECTBO
MWIOTHBIX IPOEKTOB JJIs1 MaCIITAaOHOTO MPOU3BOJCTBA BOJOPOJa BO MHOTHX CTPaHaxX MUPA.

- Hccnenyiite Bompoc - Kakue cymiecTByrOT Croco0OB MOJNy4eHHsS BOAOPOAA Ui HYXKA

SHEpPreTUKU



- Omnpenenute OCHOBHBIX TOTpeOUTENIEH BOIOPOIa
- CocrosiHue BOIOpOIHOM 3HepreTuku B Poccun?
- Kiroueble IpoeKTHI 110 IPOU3BOACTBY Bofopoaa B Poccun
- llepcniekTuBBI pa3BUTHS BOJLOPOJHON S3HEPrETUKH
Keiic Nel. «Bogopoaomooun - mar B Oyayuee»
Asromobun Honda FCX Clarity Ha BOIOpOTHBIX TOIUIMBHBIX 3JIEMEHTAX €3/T 1o goporam EBpormsl ¢
2009 roma. B 2011 romy Honda mpucoenwHmiIach K €BPONEHCKOMY MapTHEPCTBY 3KOJIOTHYHOU
sHeprun (Clean Energy Partnership), mocie dero BbIBela Ha MEpBBIA IJIaH HPOU3BOJCTBO
9KOJIOTUYECKH YUCTBIX aBTOMOOMIeH. A Ha [Istom MockoBckoM MexayHapoiHoM aBTocasione BA3
MPEJCTaBUII CBOIO HOBUHKY «JIama-AHT3m» ¢ GautoHaMH BOAOPOa M KUCIOPOa.
- Tlouemy MHOTHE aBTOMOOWJIbHBIE KOMITAHUU pa3pabaThIBalOT aBTOMOOWIH, paboTaroiiue Ha
BOZIOPOJHOM TOILIUBE?
- Kax BbIxsionHbIE ra3bl aBTOMOOMIIEH, pabOTaIOMIKUX HA YIIEBOJIOPOAHOM TOIIMBE, BIUSAIOT HA
3JI0POBBE YeTIOBEKA?
- Kaxkue «+» u «-» BBl BUANTE Y BOJOPOIOMOOMIIEH?
- HaiiguTe nononHuTenbHy0 HHPOPMALIUIO 00 UX YCTPOUCTBE.
- Ecnu B Bameil ceMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWJIM, MOJCYUTANTE, CKOJBKO
NPUOIM3UTENBHO JTUTPOB OCH3MHA, ra3a M KaKOW MapKy UCIIONb3YeTe €KETHEBHO.
- Kakue BemectBa M B KaKOM KOJMYECTBE MOTIYT HAXOAMTHCS B BBIXJIONHBIX ra3ax BalllUX
aBTOMOOMIIEN?
Keiic Ne2. «XJ10p B KM3HH YeJI0BEKa»
B Sfnonun oOwveauHeHHBIMH cuiamMu HanmonaabHOTO HMHCTUTYTa 3710poBbs U llpedextypHoro
yHuBepcuteTa CuUA3yoKH OBLIO MPOBENEHO HCCIEAOBAaHUE. YUEHBbIE BBIICHUIIM, YTO €CTECTBEHHBIC
OpraHMYECKHE BEIECTBA BCTYNAIOT B PEAKIMIO C XJIOPUPOBAHHOW BOJOM M3-110J KpaHa, o0pasys
OMacHbIe COEAMHEHUS, KOTOPbIE MOTYT CIYKUTh NMPUYMHON paka. Takue cCOeIMHEHHs] HA3bIBAIOTCA
MX, To ectb «MyTtareH ukcy» ninm «Heu3BecTHbIN MyTareH».
[Ipennoxute cmocoObl YMEHBIICHUS SIOBUTOTO BIUSHUS XJIOpa B MUTHEBOW BOJE HAa OpraHU3M
YeJioBeKa.
- MHcxons w3 cBoed JKM3HEHHOM TPAKTHKH, TMPUOTUZUTENBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI BBl UCIIOJIH3YETE B TEUCHHE JTHA U JISI KaKUX Lieei?
- Kaxkwue opransl uenoBeka 0oJbIIe BCETO CTPAAAlOT OT BO3ACHCTBUS Xyopa?
- Kak BausieT xsmopupoBaHHas BOJia Ha YEJIOBEKa MPU KyIaHUH?
- Haiigute nonomHUTENbsHYI0 HHPOPMAIIHIO O 3aMEHE XJIopa Ipu 00e33apakuBaHUU BOJIBI.
- Hccnenyiite paznuyHbie TOBapbl OBITOBONM XUMUU B CBOEM jgome. CocCTaBbTe CIHCOK
XJIOpPCOAEPKAIIUX COSAMHEHNUHN, YKaKUTE MepPhl 0€30MaCHOCTH U paboTe ¢ HUMHU.
Keiic Ne3. Meran
[ToBbIIICHNE KOHIIEHTpPAIMA HEKOTOPBIX Ta30B B aTMochepe MOXKET MPUBOIAUTH K TIOOAIBHOMY
MOTEIUICHUIO - TaK Ha3blBaeMOMY «mapHUKOBOMY J3ddekty». [loxkanyii, Hanbonee BaXKHBIMU
«MapHUKOBBIMH Tazammu» sBisitorcss CO2 u CH4. MeTtan BO3HHMKAaeT mnpu aHadpoOHOM (T. e.
MPOUCXOJSIIEM B OECKHUCIOPOJIHON Cpele) pacmajge OpraHMYeCKHX BEIIECTB; MY3bIPHKH METaHa
00pa3yroTcst B O0JOTHUCTHIX MECTHOCTSIX, 3@ YTO OH MOJIYYWJI Ha3BaHHE «OOJIOTHBIN Ta3y. 3aTOMICHHbIE
noJiss (HampuMep, PHUCOBBIE TMOJII BO BpeMs CEBa) SIBISIFOTCS MCTOYHHUKOM OOJBIIOTO KOJIUYECTBA
MeTaHa. [[pyruM MCTOYHHUKOM MeTaHa SIBJIIOTCS JKBAaYHBIC KUBOTHBIC, TaKWE, KaK KOPOBBI, OBIIBI U
KO3bl, MUIIeBapUTEIbHASI CUCTEMA KOTOPBIX YCTPOEHA 0COOBIM 00pa30M /ISl TIepeBapuBaHUS TPABSIHOM
MUIIY: KOHEYHBIE MPOIYKTHI METa0O0IM3Ma COAEPIKAT METaH, KOTOPHIN BBIICIAETCS B aTMocdepy. ITO
MPUPOJIHBIN MPOLECC, XOTS KOIMYECTBO JOMAIIHUX XUBOTHBIX 3aMETHO BBIPOCIIO 3a MOCIIEIHUE JBA
ctosetus. boiee Toro, cocTaB KOpMOB CYIIIECTBEHHO BJIMSET Ha KOJIMYECTBO 00pa3yIOIIErocsl MeTaHa.
- CdopMynupyiiTe TUIIOTE3Y BBIACICHUS METaHA JTIObMHU.



- Kak xonnuecTBO MeTaHa, 3aBUCUT OT KOJIMYECTBA HACEIICHUS IIJIAHETHI?

- Yro sBIsIeTCA UICTOUHUKOM BBIJICICHUSI MeTaHa B atMochepy?
Keiic Ne 4.
B nauane XIX Beka B AHIVIMU CTalM MOJHBIMHU IUIAIIM U3 BOJOHEIIPOHUIIAEMON TKAaHHU, Ha3bIBa€Mble
MaKMHTOLIAMU. DTO Ha3BaHUE OHU IOJYYWIM B YECTh AHIVIMHCKOrO XMMHUKa U u3oOperartens Y.
MakuHTOIIa, NPEIOKUBIIErO IIPONUTHIBATH IIIAIIEBYI0 TKaHb PACTBOPOM HATYPaJIbHOIO KaydyKa.
OpHako Ha COJIHLE TaKWe IUIAlIM CTAaHOBWJINCH JIMIKMMH, 2 B MOPO3HYIO IIOTOAY - JIOMKUMHU. OTH
HEJIOCTATKU yCTpaHWI Apyrou Belaaromuiics anrnudanvl Y. I'yaeup. [louemy nanieBas TkaHb UMelIa
TaKHe HEJOCTaTKH.

- Ilpennoxure cnocod ycrpaHeHus ux, noBTopuB oTKpbITHE Y. ['yapupa.

- Kak HazpiBaercs 310 coequHeHue?

- Hanmmmre cTpyKTYpHYIO (JOPMYILy 3TOTO BEIIECTBA.
Keiic NeS «HenonpaBumas ommoka»
B ¢upme TOO «Kackazn-2» npu 3akayke ra3a B 0aJUIOHBI, HE JOOABHUIIM BEIIECTBO, KOTOPOE MPHUIACT
3amax JgomarHemy rasy. ['a3 Obl1 JOCTaBIIeH B OJJHY U3 KBapTUP U IIPHU 3TOM OaJUIOH mponyckai. Yepes
CYTKH BC€ HWJIbLIbI OKa3aJIUCh B OOJBbHULIE

- HMmeer i1 npupoAHbli ra3 npomnad u OyTaH 3anax?

- Kakyro HemompaBuMylo OLIMOKY COBEpUIMJIM PAaOOTHUKHM Ta30BOM CTaHLMHU IPU 3aKauke

ObITOBOTO Traza?

- Kaxoe BemecTBo npuaaer 3amax JJoMaliHeMy rasy?

- Moxer 11 00OHsIHUE YelloBeKa YIOBUTH ra3 0e3 3amaxa’?

- Kakum npubopom MOKHO A0Ka3aTh NPUCYTCTBUE T'a3a B KBapTUPE, €ClIU OH Oe3 3amaxa?

6.5 Peruenmue 3amau

3amaua 1. OTBeT: 28T.

3amauga 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:

3amaua 8. OTBeT:60T.

3amaua 9.0t1Ber34,4T.

10. 3amaua 10.01BeT:339,33 K]Ix

11. 3apaua 11.0t1BeT: 59.54 1.

12. 3agaua 12.0t1Bet: 2Cat+ O2=2CaO+ 1270 I

13. 3apgaua 13. OtBeT: 132,51

14. 3apaua 14.0t1BeT:301

15. 3apmauga 15. OtBeT:29751

16. 3amaua 16.0t1BeT:13.281.

17. 3apaua 17.01BeT: m HCOOH= 3,942r; 1=CHst+ COOH=6, 858r

18. 3agaua 18.0OT1BerT:

19. 3apaua 19. OtBeT: C2H602-OTUIICHITIHKOIIE

20. 3amaua 20.0T1Bet:33,61

21. 3amaua 21. OtBet: 5 monb(CO) 3anumarot V 11.21, 56r CO 3aitmyt 44,8 1

22. 3anaua 22. OtBet: 4VI b 03Hauaer - 4 nepuon, VI rpynmny no6o4Hyro noarpymiy;

23. 4VIIl b o3nauaet- 4 nepuon VIII rpynma mo6ounas moarpynma; 61 b - 6 mepuon 1 rpymnma
noboynas noarpymnna; 611 b- 6 nepuon I rpynna noGouynast moarpymnma.

24. 3amaua 23. OtBet: Burne6 u llleene oonapyxmin okcanat kambiius CaC204
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25. 3amaua 24.0t1Ber. HekorTopble coyM, JIETKO OKHUCISIONIMECS XJOPOM, KaKOBBI: KHCIBIN
cepaucrokucnbli Hatpuii NaHSO3, cepHoBaructokucibiii Hatpuit Na2S203, cepHuctsie
COCTMHECHUS KaJIbIUA, IByXJopuctoe 01080 SnCI2 u ap.

26. 3amaua 25. OtBet: A- 9,28 kJ{x

27. 3amaua 26. OtBet: B) kapOoHat kanus.

28. 3amaua 27. OtBer. b) 3-MeTnn-2-3tunbyreH-3-oBas kucnora; B) 2-metmi-3-3tundyreH-3- oBas
KHCJIOT.

29. 3anmaua28. OtBeT: Macca Moy4eHHOro OKCHaa MarHus paBHa 60r, THIT peaklUy COSAUHEHHS.

30. 3amaua 29. OtBet: 2AI + 3CB > 2AI1 Cl3; Al + O2 > AEQOS; 2Al + 3S > ABS3; 2Al+
3l >2Al ls;

31. 3amaua 30. OTBeT: a) MOHHAs; 0) KOBaJCHTHAs HETIOJSPHAS; B) MOHHAS; T )KOBAJICHTHAS ITOJISIPHASL.

32. 3Bamaya 31.01Betr: GeO2; Ge(OH)2

33. 3amaua 32. OtBet: ['epmanuii HaubombIIee CXOACTBO OYIET UMETh CO CBHHIIOM, TaK KaK OHH
HaxoIATCs B OJHOM TIpyIIIEe NEpUOANYECKON cHcTeMbl. HamMmeHblIee CXOICTBO C KaaMHUEM,
MOCKOJIBKY y KaJIMHsI MaKCHUMallbHast CTETCHb OKHCIICHUS +2,
y repMaHusl, CBUHLA U radpHus +4.

34. 3amaua 33.0t1Bet: CuCla+ 2KOH > Cu(OH)2 + 2KCI, T peakiuu oOMeHa.

35. 3amaua 34. OtBer. 134.4 i

36. 3amaua 35. OtBet:2, 125 1. conMM MOABEPIIIACh PA3IOKCHHUIO

37. 3amaua 36.0tBetT:I'maponu3y Oynmer moxaBepraThest coib b)NazS. Cynbhum HATpuss — Cob,
o0Opa3oBaHHasi CUJIbHBIM OCHOBAHHUEM U CIIa00W KHCIIOTOH, MOABEPraeTcsi TUAPOIIN3Y MO aHUOHY:
S+ HOH#HS -+ OH -;

2Na+ + S2-+ HOH # Na+ + HS -+ Na+ + OH -
Na2S + HOH # NaHS + NaOH ['maponu3 mo aHwoHy, cpeia IielovHasi, JaKMyC OKpacUTCs B
CHUHUU IBET.

38. 3amaua 37.0t1Bet: kucnas conb-CaHoPOs+ ; kucnmotHeidi okematO” ; jerydee BOAOpOAHOE
coenunenuebllIz+

39. 3amaua 38. OtBeT: 4 - rugpokcu autus-LIOH; 1—xwucnas comp-Ca(K)2; 6-
HeconeoOpasyrouuii okcua-CO

40. 3amaua 39.0tBet: OcymiecTBuTh npeBpaienus: Ca > CaO > Ca(OH)2 > Ca(NO3)

2Ca+ 02 =2Ca0

Ca0 + H20 = Ca(OH)2

Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20.
3anava 40. OTBerT:

41. 1) \ax) + H20 > 2NaOH (peaxust COC/IMHEHUS);
2) 2NaOH + Cu(NOs3)2 > Cu(OH)2 +  2NaNOs (peaxrus oOMeHa);
3) Cu(OH)2+ H2S04> CUSO4 + H20 (peaxkiust oOMeHa).

42. 3anaua 41.0t1Bet: Kak pazmuuuts pactBopsl Ca (OH) 2 u KOH. Ecnu moayTs B 3TH pacTBOpPHI
gyepe3 TpyOOuKy, pacTBOP C THAPOKCHIOM KaJbIIUs TIOMYTHEET.

43. Ca(OH)2 +CO2----- > CaCO3 + H20 (CaCO3 - mi1oxo pacTBOPUM B BOJE U BBIIAAAET B
0CaJIOK - MYTh) .

44, 2 KOH + CO2 ----> K2CO3 + H20 (K2CO3 - norari, XopoIo pacTBOPUM B BOJI€ U MYTH He
Oyner).

45. 3amaua 42. OTBeT:

46. C moMoIIpI0 HHIUKATOpa -JIakmyca. [Ipobupka ¢ cepHOI KUCIIOTOW OKPaCHTCS B KPACHBIN IIBET,
npobupKa ¢ Cyab(paToM HaTpUs — IBET JIAKMYyca He U3MEHUTCS ((hPUOJIETOBBIN).

47. 2) Ilpu noGaBnenun 1uHKa. B mpoOupke ¢ cepHOM KUCIOTOM OyeT BeIesAThes ra3: Zn + H2S04
=Z11S0O4 + H2 B npoOupke ¢ cynbdarom HATpus - U3MEHEHHIA HE OyIeT.



48.

49.

50.

51.

52.

3amaua 43. Oteer: [logbepuTte K TEKCTY NMPaBUIILHBIN TEPMUH OMPEICICHUS TOHATHS: U30MEPHI,

TOMOJIOTMUECKUHN Psifl, CTPYKTYpPHBIE H30MEPBI, TPaBUaJIbHAsI HOMEHKJIATypa, U30MEpHsl.

3agaua 45. OtBer: KpaxManbHblii KieicTep W riauuepud. [ omnpeaesieHuss MOXKHO

BOCIIOJIB30BaThCS XapaKTEPHOU JUIs KpaxMalla peaklMei ¢ HOq0M.

OneiT. B kaxayro npobupky mobasisgseM 1o 2 Karuid pacTBopa Hona. B omHol u3 mpoOupox

HA0JII0JIa€M CMHEE OKPALIMBAaHUE, 3HAYUT 371€Chb HAXOAMUJICS KpaxMallbHbI Kielcrep. ['nmunepun

HE J1aeT BUAUMOMN PEaKIIHHU.

3amaya 46. Kak ONBITHBIM MyTEM pazIuM4MTh caxapo3y U Ioko3y? Hanumwure ypaBHeHus

peaKkIui.

OtBeT:PacTBOpHI IIIOKO3bI U CaXapo3bl MO’KHO Paclo3HATh IPU OMOIIHM aMMHA4YHOIO

pacTBopa okcuaa cepebpa (peaknus "cepeOpsHoro 3epkana'). [nmrokoza oOpa3yeT ocalok

cepedpa, a caxaposa He Bcrynaer B peakuuo. CH20H - (CHOH)4 - COH + 2 [Ag (Nffi)2]OH
= CH20H - (CHOH)4 - COOH + 2Ag"+ 4NH3 + H20. I'mtoko3a

B3aMMOJIEMCTBYET C THAPOKCUAOM MU C IOSBICHUEM CHHEr0 OKpallMBaHHs pPAacTBOpA, a

caxaposa He BCTYIAeT B PEaKIHIO.



