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IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOTI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONIUE: OCO3HAHUE O0YUAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEEICHHIO;
HaJIMYUE MOTHUBAUMKM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpaBUIAMH W HOPMaMH IIOBEACHUS; HAINYHE
NIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphl; CIOCOOHOCTh CTAaBUTh LIEIHU M CTPOUTDH KU3HEHHBIC
IUTaHBI.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA TTO3HABATEIBLHON U MPAKTHUECKON EATEIHOCTH 00YUYaIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOM NesATeNbHOCTH 00yUYaIoMXCcs B MPOIecce peann3aun
00pa30BaTeNbHOM 1€ TENbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpa:k1aHCcKOro BOCIIUTAHUS

OCO3HaHHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

IIPEJICTAaBICHUSI O COLMAJIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENbHBIX 33/1a4, BHIMOJHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI JPYIHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcJIEJUI0 OTEUECTBEHHOU
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMsI TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT JJIUTEIbHBIX HAOMIOJICHHH,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TPAKTUKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHMBOB B IIOJIyYEHHHM M MOCIEAYIOIIEM aHajIu3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHMBAaTh CHUTYyallud, CBS3aHHbIE C XHUMHUYECKUMHU SBJICHUSMHU, U
NPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEJACHHE W IOCTYNKM CBOMX TOBApHUILEH C MO3ULIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOIAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;



coOIOIeHNsT TpaBWJI O€30MacCHOTO OOpaIIeHHUs] C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHUS BPEIHBIX IMPHUBBIYEK (YMOTPEOJCHUS aIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUHM TNPAKTUYECKUX 3a/7a4 COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

9KOJIOTHUYECKH 11€1ecCO00pa3HOro OTHOMICHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIb30BAHUS JOCTHKEHUN XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKPYKaIled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UICOJIOTHH XeMOo(poouu;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHATBHOTO HAYYHOTO MBIIUIEHHUS, CO3JaHUH [[EJIOCTHOTO MPEACTaBICHH 00 OKpYyKaroleM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH W Ba)XKHOM POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuatbHON
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPYJa U AKOJOTUYECKH KOM(POPTHOM KU3HHU KaXKIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HaHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS



aHajan3a U OOBSICHEHUS SBICHUN OKPYXAIOMIEro MHpa W IMPOUCXOANINX B HEM H3MEHECHHH,
YMEHHsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIIBHO MCIIOIb30BaTh XUMHYECKUE 3HAHUS ISl PEIICHUS TIPOOIeM
B PCATbHBIX KU3HCHHBIX CUTYaIIHSX;

WHTEpeca K MO3HAHUIO, HCCIIEIOBATEILCKON ACSITETEHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTHBHOMY TIOJYYCHHMIO HOBBIX 3HAaHMA TI0 XHUMHH B COOTBETCTBUU C JKM3HCHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuyHbix cdepax mpodecCHOHATBHOM
JIeATCILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI

MeranpeaMeTHbIe Pe3ynbTaThl OCBOSHHUS IMPOTpaMMBbl 10 XMMHUU Ha ypPOBHE CPEIHETO
00111ero 00pa3oBaHus BKIKOYAIOT:

3HaUUMBIC M1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
9HEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOACHHIE, U3MEPCHHE, YIKCIIEPHUMEHT U JIPYTHUE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecneunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COIMAIILHOM KOMITETECHITH 00YJIarOIIHXCS;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCHUILIUHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOH U
COITMAIbHOM MPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaKAlOT OBIAJACHHE YHUBEPCAIBHBIMH yUeOHBIMU
MO3HABATEIEHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICH CTBUSIMH.

IMo3HaBaTeIbHbIE YHMBEPCAJIbHbIE YUeOHbIE AelicTBUS

1) 6a3oBble JIOTHYecKHe TeCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpPOBAaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPE/ICIIATh TEIHM JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHM WX JOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSIMU;

UCIONB30BAaTh TPHU OCBOCHUM 3HAHUNW MPHEMBI JIOTMUECKOTO MBIIUICHUS: BBIIEIATH
XapaKTepHbIC TPU3HAKW TOHATHH W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIINE TIOHATHS JUISI OOBSICHEHUS OT/ICIBHBIX (DAKTOB W SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUN BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIYyKTHBHBIC, JICIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHUPOBATH
BBIBOJIBI U 3aKIIOUCHUS,;

MPUMEHSTh B TIPOIECCE MO3HAHUS HCIOIb3yeMble B XMMHUH CHMBOJIMUECKHE (3HAKOBBIC)
MOJICJTH, TPEOOPa30BBIBATH MOJICITHHBIC TIPECTABICHUS — XUMUYCCKUH 3HAK (CHMBOJI) SJICMEHTA,
XuMudeckas (opMylia, YpaBHCHHE XHUMHUYSCKOH pEakIuu — TPU PEIIeHUH YIeOHBIX
MO3HABATENIBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUYECKUX PEAKIIUM.



2) 0a3oBbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/J0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMIL;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TNPOBEACHUS YUEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IpPOIEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBAaTh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOLIEHHS M BbBIBOJBl OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJEIAHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0OB [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JAUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHaJM3UpOBaTh MH(DOPMAIMIO pPA3JIMYHBIX BHUJOB MU (OPM MpEACTaBICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uHpopMaLnu, He0OXOAMMOM Ui BBITOJIHEHHSI yUeOHbIX 3aau ONpeeIEHHOIO THIIA,;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KAyecTBE CpeAcTBAa INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMETHbIe ((QU3MUYECKHe W MaTeMaTW4YecKhe) 3HAaKH |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPENCTBA HATIIHOCTH.

KoMMyHuKaTHBHBIC YHHBepCcaabHbIe y4eOHbIC JeHCTBHUA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1a€MOM TeMbI B X0OJI€ JMaora U/uian JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4yeOHOro MpoekTa, U (HOpMyaHpoBaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX
MCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0Z€ 00CYX/IeH!sI U OOMEHa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

CaMOCTOSITENIBHO IJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JEATEIbHOCTb,
onpenensds e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alropuT™M JAEUCTBUN NPU BHINOJHEHUHM Y4eOHBIX M HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHus ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

OCYILIECTBIIATH CAMOKOHTPOJIb JIEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

MNPEJAMETHBIE PE3YJIBTATHBI



[TpenmeTrHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHHU Ha yrilyOJEHHOM YpPOBHE Ha
YPOBHE CpEeIHEro OoOLIero 0O0pa3oBaHMs BKIIOYAIOT crieu(UYecKue A y4eOHOro mpeamera
«XUMHUs» HaydyHbIE€ 3HAaHUS, YMEHMSI U CHOCOOBI JEHCTBUI IO OCBOEHUIO, MHTEPIpPETAllMU U
IpeoOpa30BaHUIO 3HAHUM, BUABI I€ATEILHOCTHU 10 MOJTYYEHUIO HOBOTO 3HAHUSA U NPUMEHEHUIO
3HAaHUM B PA3JIMYHBIX YUYEOHBIX CUTYalUsX, a TaKXKe B PEAIbHbIX JKM3HEHHBIX CUTYaILMsX,
CBA3aHHBIX C XMMHUEH. B mporpamme nmo XMMHHU NpPEAMETHBIE PE3YIbTAaThl IPEJICTABIECHBI 110
roJiaM U3y4eHusl.

10 KUIACC

[TpenmeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs» OTpaXkaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTEe W 3HAYCHUU OPraHMYeCKOW XUMHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECIIEUEHNN YCTONYUBOIO Pa3BUTHsI YEJIOBEUECTBA B
pelIeHUH NPOo0JIeM HKOJIOTUYECKOM, dHEpPreTMYecKoM M MUILEBOM 0e30MacHOCTH, B pa3BUTHU
MEIUIUHBI, CO3/JaHUM HOBBIX MAaTEpUaoOB, HOBBIX HCTOYHUKOB HHEPIUU, B OOECleYeHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHM, B (POPMUPOBAHMH MHPOBO33PEHUS U OOLICH KyIbTYpHI
YeJIoBeKa, a TaKKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
IIPUPOJHON Cpee;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollue
MOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA o0o0JIouKa aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alis aTOMHBIX
opbutanel, MOH, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHNEHb OKHCICHHUS,
XUMHUYECKasl CBA3b, MOJb, MOJIApHAas Macca, MOJSIPHBIM 00BEM, YIJIEPOAHBIN CKeJerT,
GyHKIMOHATBHAS TPYIA, paguKal, CTPYKTYpHbIe (opMyinsl (pa3BEpPHYTHIE, COKpaIIEHHBIE,
CKEJIETHbIE), M30MEpUsl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
MU30MEPBI, TOMOJIOTUYECKUN PsiZl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- M a30TCOAEpIKAILHE
OpPraHUYECKHUE COCOUHEHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COCIMHEHUS; TEOpPUH, 3aKOHBI (mepuogudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
opranmyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIECTB, 3aKOH
COXpPaHEHMsT M MPEBpPALICHMS DSHEPTMHM NPU XUMHUYECKMX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMaHUS
INPUYMHHOCTY U CHCTEMHOCTH XHMHUYECKHUX SIBICHHUH; MIPEJICTaBICHUS O MEXaHU3Max
XUMHUYECKHX peakluid, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
IOPOTEKaHUs, O B3aMMHOM BIJIMSHUM aTOMOB W TPYII aTOMOB B MOJIEKYJIax (MHIYKTUBHBIA U
Me30MepHbIil apdexTsl, opueHTanTsll u Il pona); dakromornueckue cBeieHUS O CBOWCTBAX,
CoCTaBe, OJyYeHUHU 1 0€30I1aCHOM MCIOJb30BaHUU BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUECKON JEATEIbHOCTH YEJOBEeKa, OOIMMX Hay4yHbIX MPUHIUIAX XUMHYECKOIO
NPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOA, IepepaboTKu HedTn);

cOPMHPOBAHHOCTh ~ YMEHHUH:  BBIIBJIATH  XapaKTepHble  MPU3HAKM  TOHATHH,
YCTaHABJIMBAaThUX B3aMMOCBSA3b, HCIOJB30BAaTh COOTBETCTBYIOUIME MOHSATHS MpPH OMHCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTraHUYECKUX COEANHEHUN;

c(OPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHNYECKHX BELIECTB;

COCTaBJSITh ypaBHEHUS XUMHUYECKUX peaKkUMid UM  pacKpbplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  IOCPEACTBOM  COCTaBJIEHUS  DJIEKTPOHHOTO
OamaHca AITHX peaklUWd, peakuuil HOHHOro OOMEHa MyTEM COCTaBJICHUS HX IIOJHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;



U3TOTABIMBATh MOJEIM MOJEKYJ OpraHMYeCKHUX BEIIECTB [UIsl WJUTIOCTPAllUU  HX
XUMHUYECKOT'O ¥ POCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAIIC)KHOCTh U3YUYECHHBIX OPTraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K OINpPeAeIEHHOMY KJIacCy/Tpylie COeIUHEHU, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarndeckoid HomeHkinarype (IUPAC) u npuBonuTh TpuBHAIBLHBIE HA3BaHUS
JUIS  OTACNBHBIX MPEICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWIEeH, TOJYOI,
TJIMIEPUH, STWICHTIUKONIb, (eHos, (OpMaIbICTHA, aleTajbJerusl, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBas, OJEUMHOBAs, MaJIbMHUTHUHOBAS KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOMIPEH, CTUPOI U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeMHEHUX (KOBAJICHTHAS! M MOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOIAHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTE€pU30BaTh COCTaB, CTPOEHHUE, (HUIUUECKUE U
XUMHUYECKHE CBONCTBA TUIIMYHBIX MPEJCTABUTENEH pa3InYHbIX KIACCOB OPTaHUYECKUX BEIIECTB:
QJIIKaHOB, LHWKIIOAIKAHOB, AJIKEHOB, AJKAaJMEHOB, AIKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANBJETUIOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTBIX M CIOKHBIX 3(PHUPOB, KHUPOB,
HUTPOCOECTMHEHUH M aMUHOB, aMHHOKHCIIOT, OEJTIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TCHETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHYECKHX PEAKIIHM ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPKIATh Ha KOHKPETHBIX IPUMEpPax XapaxkTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHMX COCAMHEHUH OT KPATHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3M), B3AMMHOT'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE MPUMEHEHHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BJIQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HbIX MeEToJax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHMH, MOJICIMPOBAHUM, OSKCIIEPUMEHTE (pealbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH OTH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHSI ~ NPHUMEHSATHOCHOBHBIE  OIEPAlliM  MBICIHTEIBHOMN
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 1711 U3Y4YEHUsl CBOMCTB BEILIECTB U XUMHUYECKUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHSATHIMHA U
NPEICTAaBICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB it 0ojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MHpA, UCIOJIb30BATH CHUCTEMHBIE 3HAHMS IO
OpPraHMYeCcKOl XUMHHU JJIsi OOBSICHEHHS U MPOTHO3UPOBAHUS SIBICHUH, UMEIOIINUX €CTECTBEHHO-
HAYYHYIO TIPUPO.TY;

c(OPMHUPOBAHHOCTh YMEHHU: MPOBOAUTH PACYETHI 10 XHMHUYECKHM (opMmyram u
YPaBHEHHUSIM XUMHUYECKUX PEaKIHil C HCIOJb30BaHHEM (PU3MYECKHX BEIHYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIIBI BEMIECTBA MO M3BECTHBHIM MAaCCOBBIM JIOJISIM
XUMHYECKHX DJIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH ra3000pa3HBIX BEUIECTB;

c(OpPMHPOBAHHOCTh YMEHHI: MPOTHO3MPOBATh, AHAIU3UPOBATH U OLEHUBATH C MO3MLUI
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM JEATEIbHOCTH



YyelloBeKa, CBS3aHHON ¢ mepepalOTKOM BEUIeCTB, HCIOJIb30BATHIIONYUYEHHbIE 3HAHUA IS
MPUHSITHUS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMUEH;
c(OpMUPOBAHHOCTh YMEHUU: CaMOCTOSITEIIPHO TUIAHUPOBATh M TPOBOJUTH XUMHYECKUN
9KCIIEPUMEHT (MTOJIyYeHUE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEILIECTB, KAUECTBEHHBIE PEaKIuu
VIJIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M  KHUCIOPOACOJECPXKAIIUX OpPraHMYECKUX BELIECTB,
pEelIeHUE JKCIIEPUMEHTAJIbHBIX 3a7a4 [0 pPaclo3HABAHMIO OPTraHUYECKHUX BEIIECTB) C
coOmo/ieHreM TpaBuwil  Oe30macHOro  oOpamieHWss C  BEUIeCTBaMH U JIAOOPAaTOPHBIM
o0opyznoBanueM, (QOpMyIUPOBATh IENb HCCIEIOBaHUS, MPEACTABIATh B pazIudyHON ¢dopme
pe3yNbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;
c(OPMHPOBAHHOCTH YMEHHIA:

coOII0/IaTh MpaBHUJIa HKOJOTHYECKU IIEJIECOO0Pa3HOTO MOBENEHHS B OBITY U TPYJOBOM
NESTENIbHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbS, OKPYXAloIled MPUPOAHON cpenbl u
JTOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHUCTBMSI HA KUBBIE OPraHU3MBbI OINPEACIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

AHAIM3UPOBATh  IEI€COOOPa3HOCTh  NPUMEHEHHsS  OPraHMYeCKHUX  BEHIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHUYECKOM
uH(pOpMAIlMK B PA3IMYHBIX MCTOYHWKAX (HAydyHas W ydeOHO-HAYy4dHAsl JUTEepaTypa, CpelacTBa
MaccoBoi uHGopMmanuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIU3HPOBATH XUMHUYECKYIO
uH(popMallrIo, repepadaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C MOCTABJIEHHON y4eOHOI
3a/1a4en.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTpaXKaroT:

c(hOopMUPOBAHHOCTH MIPE/ICTABIICHUN: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAaCMOCTH SIBJICHUW TPHUPOJBI, O MECTE W 3HAYCHUH XUMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ poiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
DHEPreTHUECKOM U THIIEBON O€30MacHOCTH, B pAa3BUTHM MEIUIMHBI, CO3AaHUHM HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOECIEUCHHH  PAIMOHAIBHOTO
MIPUPOIOTIONB30BaHMs, B QOPMUPOBAHUH MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKXKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOJIHON Ccpesie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIIne
MOHSTUS — XUMHYECKHUH 2JIEMEHT, aTOM, sIIPO aTOMa, U30TOIIbI, JIEKTPOHHAs1 00010YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANH, OCHOBHOE W BO30YXJAEHHOE COCTOSHHS aroma, THOpUAM3AIus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJda, BaJeHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHBb
OKHUCJICHHS, XUMHUYeCKas CBsi3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUTHYECKasi peméTka, XUMHUYECKas PEaKIrs, PAcTBOP, SJIEKTPOJHTHI, HEIJICKTPOIUTHI,
ANEKTPOJIUTHYECKAs ~ JUCCOIMAINS, CTEMEeHb JUCCOIMAIIMH, BOJOPOJHBIA  IOKA3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEKT XMMHUECKON peakinuu, CKOPOCTh XUMHUECKOM
peakluuy, XUMUYECKOE paBHOBECHE;, TEOPUM M 3aKOHbI (TEOpUsl 3IEKTPOJUTUUYECKOU
nuccounanuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpPaHEHHS MacChl BEIIECTB,
3aKOH COXPAHECHHS W MPEBPAIICHUS YHEPTUU MPH XUMUUYECKHX DPEAKIUAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUs, JIEXKAlllMe B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHI; COBPEMEHHBIC TMPEACTABICHUS O CTPOCHHWM BEIIECTBA HA ATOMHOM,



MOHHO-MOJIEKYJISIPHOM UM HAJIMOJEKYJSIPHOM YPOBHSX; MPEIACTaBICHUS O MeEXaHU3Max
XAMHMYECKUX pEaKUUid, TEPMOJMHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSAX HMX
MPOTEKaHUsA, O XHUMHYECKOM pPAaBHOBECHHM, paCTBOpax MW  JUCIEPCHBIX  CHUCTEMAX;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BaAHUU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH MAeATEIbHOCTH YellOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO TPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKU TOHATUMN, YCTAaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYI) CHMBOJUKY JUISI COCTABIICHUS
dbopMyNl BENIECTB W ypaBHEHUH XHUMHUYCCKUX PEAKIUI, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OT/ICIBHBIX BCIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX, BUJI XMUMHUYECKOM CBSI3U (KOBAJICHTHAsl, MOHHAs, METAJTMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETTOPHBIM
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OPMUPOBAHHOCTh YMCHHH: KIACCH(PUIIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO HX
COCTaBY, XMMHUYECKHE PEAKIMU IO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTeleHEeH OKHUCICHHUS DSJIEMEHTOB,
00paTUMOCTH, y4YaCTHUIO Karajau3aropa U JPYTHeE); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHS U
KPUTEPUU IS KIIACCU(PUKALINN U3YUIaeMbIX BEIICCTB U XMMHYCCKHUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpBIBaTh CMBICH Mepuoaudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHUPOBATh €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTepPU30BaTh IEKTPOHHOE CTPOECHHUE aTOMOB M MOHOB
XAMHMYECKHUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuonnueckoir cucremsr JI.M.
MenpneneeBa, UCIIONB3Ysl MOHATUS «OHEPIETUUYECKUE YPOBHU», «IHEPrE€TUUYECKUE ITOLYPOBHUY,
«S-, p-, d-atomHble OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKUE COCTOSHUS
aTomay; OOBSCHATH3AaKOHOMEPHOCTH W3MEHEHHsSI CBONCTB XHMHUYECKHX DJIEMEHTOB M WX
COEMHEHU 10 nepuogaM U rpynmam llepuoguueckoii cucremst /. . Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu3oBaTh (ONHUCHIBaTh) OOLIME XHUMHUYECKHE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHWE TN'CHETUYECKOW CBS3U
MEXKJ1y HEOPTAaHUYECKUMU BEIIECTBAMU C IIOMOLIBI0 YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX
peaxuuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYNTHOCTH: OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX
pPEeaKIHii TOCPEICTBOM COCTABJICHHSI AJIEKTPOHHOTO OallaHca ITHX PEAKIUN; pPEeaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKpPAlIEHHBIX HOHHBIX YpaBHEHWH; peakiuit
TUAPONIN3a; PEeaKIuil KOMILIEKCOOOpa3oBaHus (Ha MpPUMEPE THIPOKCOKOMILJIEKCOB IIMHKA U
AITIOMHUHHS);

c(hOpMUPOBAHHOCTh yMEHHUSI OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKUX
peakuuMii ¢ Yy4€TOM HX DJHEPreTHYECKHX XapAKTEPUCTHUK, XapaKTEP H3MEHEHUS CKOPOCTH
XUMHUYECKON PEaKIMu B 3aBUCHMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOI0 PaBHOBECHS 110/ BIUSHUEM BHEIIHUX Bo3zaeicTeuil (mpunuun Jlelllarense);



c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUYECKUE PEAKIIUHU, JIekKAIlle B OCHOBE
NPOMBIIIJICHHOTO TOJNYyYeHHUsS CEpPHOM KHCJIOTHl, aMMHaka, OOIIMe Hay4yHble MPUHLUIIBI
XUMHUYECKMX IPOU3BOJCTB; IE€JIE€COO0PAa3HOCTh INPUMEHEHUS HEOPraHWYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLIEHUS PUCK-TI0Ib3a;

c(hOpMUPOBAHHOCTH BJIJICHUS CUCTEMOM 3HAHUI O METO/aX HAyYHOTO MO3HAHUS SIBICHUN
OpUpoabsl  — HaONIOJCHHE, W3MEPEHHE, MOJICIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN), MCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, YMEHHsS NMPUMEHSTb 3TH 3HAHUS TpU
SKCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEIIECTB U JUIsl OOBACHEHUS XUMHUYECKHX SBJICHUM,
HUMEIOLINX MECTO B MIPHUPOJIE, MPAKTHUECKOM 1eATEIbHOCTH YeJI0BEKa U B MOBCEIHEBHOM KU3HMU;

c(OPMHPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSA3h XUMUYECKUX 3HAHUH C MOHATUAMHU U
OpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB s Oojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATILHOTO €JMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUETHI: C UCIOIH30BAHUEM MOHATUN «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» U «MOJIIPHAs KOHIICHTPALMA»; MAcChl BEIeCTBa WM 00bEMa Taza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIN 00BbEMY OJHOIO U3 YYAaCTBYIOIIMUX B PEAKIIMU
BEIIECTB; TEIUIOBOTO 3(peKTa peakiuu; 3HaUeHUs BOJOPOIHOIO MOKa3aTels pPaCTBOPOB KUCIOT
U IIeNouel C M3BECTHOM CTENEeHBI0 TUCCOLMAlMU; Macchl (00bEMa, KONMYECTBA BEIIECTBA)
IPOJYKTa PeaKlUH, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MacCOBOM J10JI€l pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH); IOJIU
BBIXO/Ia TPOJYKTa Peakuu; 00bEMHBIX OTHOILIIEHUI ra30B;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIBHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (IIPOBEJICHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIbI HHINKATOPOB,
U3Y4YEeHHUE BIUSHUS PAa3IMYHbIX (DAKTOPOB HAa CKOPOCTh XHMHUYECKON pEaKINH, pelIeHue
SKCIIEPUMEHTANBHBIX 3a7au Mo TemMaMm «Mertamib» u «HeMeramnsl») ¢ coONMOAeHHEM MpaBUIl
Oe3omacHoro oOpaleHus C BemecTBaMU M JITAOOpaTOpHBIM 000pyIOBaHUEM, (HOPMYIHPOBATH
LeNb HCCIENOBaHUS, MPEACTaBIATh B pPA3IUYHOW (Qopme pe3ynbTaThl SKCIEPUMEHTA,
aHaAJTM3UPOBATh U OLIEHUBATHUX IOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTh YMEHUI: COOIIOAATh MPaBUia MOJb30BaHUS XMMHUYECKON MOCYION U
1abopaTOpHBIM 000pYyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBHUU C MHCTPYKIIUSMU
[0 BBIMOJIHEHUIO J1A0OPAaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJOTMYECKH IeJ1ecO00pa3Horo
NOBEJCHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOEro 370pOBbS,
OKpYXarolled MNPUPOAHON Cpelsl U JOCTHKEHHA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABaTh
OMACHOCTh TOKCHYECKOTO JAEWCTBUS HA JKUBBIE OPraHU3Mbl ONPEIENEHHBIX HEOPraHMYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHPOBAHHOCTh YMEHM: OCYLIECTBIATH IeJICHANpPaBIEHHbI MMOMCK XMMHUYECKOH
UHpOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeAcTBa
MaccoBoil uWHGpopMmanuu, MHTEpHET u Jpyrue), KPUTHUECKH aHAITM3MPOBATHXHUMUYECKYIO
uH(popMallnIo, TepepadaThiBaTheE W HCIIOJIB30BATHB COOTBETCTBUHM C MOCTABJIEHHOW Yy4eOHOI
3aJa4eil.

COJAEP)XAHUE OBYYEHUSA

10 KJIACC
OPITAHUYECKAS XUMMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH.



[IpenmMer ¥ 3HaUeHHE OpPraHUYECKONM XHWMHH, NPEICTaBICHHE O MHOroo0Opasuu
OpraHUYECKUX COCAUHECHUM.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XuMHUYECKas CBSI3b B OPraHUYECKUX COCIUHEHHUSX.
Tunel rubpuau3ay aTOMHBIXOpOUTaNel yriepona. MexaHu3smbl 00pa3oBaHUSI KOBaJCHTHOMN
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiHas cBsaA3b. CrnocoObl paspbiBa CBs3ed B MOJIEKYJax
opraHuueckux Bemiects. [lonsTre o cBOOOIHOM paauKae, HyKJIeopuie u AEeKTpoQuIe.

Teopusi cTpoeHusi opraHuueckux coeauHeHuii A.M. bBytiepoBa U COBpEeMEHHbBIE
IIPEJICTaBIEHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIMHEHUM.
Monekynsipuple u CTPYKTypHBIE (Qopmynbl. CTpyKTypHBIE (DOPMYNBI pPa3IUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, cKeyleTrHad. M3omepusa. Buael wn3omepuu: CTpPYKTypHas,
IPOCTPAHCTBEHHAs. JNEKTpOHHBbIE H(PGEKThl B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBienue o Kinaccu(pUKAUE OpraHMUECKuX BemecTB. [loHsTHE 0 QYHKIMOHATHLHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCKUX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KiIacCU(pUKalusg  OpraHmdyeckux  peakiuil.  OkuciaurenpHo-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYEHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3liaMu OpraHu4ecKuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB IpU HarpeBaHuu (IUiaBieHWe, OOyrJIMBaHHME U TOPEHHE),
KOHCTPYHPOBAHUE MOJEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

YriieBogopoasl.

Anxkanbl. ['omonorudeckuil psig ainkaHoB, oOmias (opmyrina, HOMEHKIATypa U U30MEpHSL.
OJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, Sp3-rn6pnnn3auna aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
LIUKIU3aluy, THpOJIM3a, KpEeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUui
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKJIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKMX CBOMCTB MasbIX (LMKJIONPOMNAH, HMKIOOYyTaH) M OOBIUHBIX (LMKIIONEHTaH,
LUKJIOTE€KCaH) [UKI0anKkaHoB. CriocoObl MONTY4YeHHs U TPUMEHEHNE [TUKII0AIKAaHOB.

Ankensl. ['oMosiorudeckuit psii alKkeHoB, o01ias ¢popMysa, HOMEHKIATypa. DJIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, SpZ-FI/I6pI/II[I/I3aLII/I}I aTOMHBIX opOuTanei
yriepoja, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) usomepus. Ousznueckue
CBOIWCTBAa aJIKEHOB. XWMHMUYECKHE CBOWMCTBA: PEAKIUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS U IPUMEHEHHE aIKEHOB.

Anxanuensl.  Knaccupukanuss — ankagueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kkymyaupoganuvie). (OCOOCHHOCTH  DJIGKTPOHHOTO CTPOCHHS M XMUMHUYECKUX  CBOMCTB
CONPSDKEHHBIX AWEHOB, 1,2- m 1,4-npucoennnenue. [lonmmmMepusanus CONpsSKEHHBIX THEHOB.
Crioco0bI nostyyeHust 1 IPUMEHEHUE alTKaJHeHOB.

Anxunbl. 'oMonorndeckuii psia ankuHOB, oOmas ¢popmysia, HOMEHKIATYpa U U30MEpHUs.
DIEeKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, SP-THOpHUIM3AIUS aTOMHBIX



opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKHMHOB. XHWMHUYECKHE CBONCTBA: PEAKIIUU
NPUCOCTUHEHUS, TUMEPU3AMH U TPUMEpH3aluU, OKuciIeHus. KucioTHble CBOWCTBA aJKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbBIE peakuuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). 'omonornyeckuit psia apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30IIa.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA O€H30J1a M €ro roMOJOIOB: peaKLuu
3aMenieHusl B OCH30JIbHOM KOJIbIIE U YIJIEBOJAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCJICHHE TOMOJIOTOB Oen3ona. [IpencraBienne o0 opueHTHPYIOIIEM IEHCTBUU 3aMECTHTENEH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJNKaJOB, KapOOKCUIBHOM, TMIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuzamust  ctupona. CrocoObl  MOJydeHUS U NPUMEHEHUE  apoOMaTHYECKHX
YIJI€BOIOPOIOB.

[Mpuponustii ra3. [lomyrusie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIIH
yroiib U TPOAYKTHl ero mepepadorku. CrocoObl mepepaOboTKu HEPTH: TEepPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTUYECKHi), puopMuHr, nuponus. [IpoaykTsl nepepaboTku HEPTH, UX
MPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIY, LHUAHOTPYIIy, aMmuHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO  pacTBopa ménoun. BzaumonelicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalioOpraHMYecKUX COEAMHEHMSIX.
Hcnonp30BaHne TaJOTeHIPOM3BOIHBIX YIJICBOJOPOJOB B OBITY, TEXHHKE W TpPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M MX MPEBpAlllEHUuH: H3y4YeHHE
¢u3nyecKuXx  CBOMCTB  YIJIEBOJAOPOAOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEaKIM
YIJIEBOJIOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajusi, B3aWMOJICHICTBME alleTWJeHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), xauecTBeHHOE OOHApyXEHHE yriepoja W BOJOpOJia B OPraHHMYECKHUX BEIIECTBAX,
MOJIyYE€HUE ATHJIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKomjieHHEe c Koiuekuuamu «HedTte» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, Kay4yKOB W PE3UHBL, MOJIEIMPOBAHUE MOJIEKYJ
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme opranndeckue CoeIMHEHHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTh. CTpoeHHEe MOJeKyl (Ha HpUMepe MeTaHoja u
sTaHosa). ['oMonorudyeckuii psis, oduas Gpopmysna, n3omMepusi, HOMEHKIATypa U Kiaccuukaius.
dusnueckue CBOWCTBA MpeAETbHBIX OJHOATOMHBIX CIUPTOB. BoJOpoaHbIe CBSI3U MEXIY
MOJIEKyJaMH CHHMPTOB. XHMMHUYECKME CBONCTBA: pEAaKIMM 3aMElIeHMs], JAerHJIpaTaiuH,
OKHCJICHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHUYeCKUMU KuciotaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpThI. JlelicTBUE 3TaHOJla U METAaHOJIa Ha OpPraHHU3M YellOBeKa.
Crioco6bI ostyueHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 n3omepusi. OcOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOWCTBA: peaKIMM 3aMEIeHHs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCJIOTaMHU, Ka4yeCTBEHHasl peaklusi Ha MHOroaTOMHbIe cupThl. IIpencraBnenue o mexaHuzme



peaknuuii HykieouIbHOTO 3aMenieHus. JleficTBre Ha opraHu3M 4enoBeka. CriocoObl MOTydeHUs
Y IIPUMEHEHNE MHOIOATOMHBIX CIIUPTOB.

®enoi. CTpoeHre MOJIEKYIIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
®dusnueckue cpoiictBa (peHosma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHona. TokcuuHOCTh ¢eHona. CrocoObl MOIydeHHs W MpUMEHeHHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHUIbHBIE COCNMHEHHMSI — QIbJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
n3oMepuss M HoMeHKJarypa. dDu3nmyeckue CBOMCTBAa albJErMJ0B M KETOHOB. XUMHUYECKHE
CBOMCTBa albJETH0OB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONydeHHUs] U TMPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OaHOOCHOBHBIE TpefiefibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepust m HoMeHKiIarypa. DHU3MUECKHME CBOMCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOIHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakius STepuUKaIy, PeaKiuu C
y4acTUEM YTIIEBOJOPOAHOrO pagukana. OCOOEHHOCTH CBOWMCTB MypaBbUHOM KHUCTOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucHOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTEapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxwnbie 3¢upsl. ['omonornueckuii psia, odmas Gopmyia, H30MepHsi 1 HOMEHKIIATYpA.
®u3nuecKue U1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJIOYHOU Cpejie.

Kupst. Ctpoenue, ¢puznyueckue ¥ XMMHUYECKHE CBOICTBA XKUPOB: TUIPOJIHU3 B KUCIOH U
me’049Hoi cpee. OCOOEHHOCTH CBOWCTB JKHPOB, COAEPIKAIINX OCTATKH HEMPEICTbHBIX JKUPHBIX
KUCHO0T. JKUpsl B IpUPOJIE.

MBp11a Kak COJHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmast xapakTtepucTuka yrieBonoB. Kiaccudukanms yriaeBogoB (MOHO-, IH- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Iae30KchpuOo3a.
®usnyeckue CBOWCTBA M HaxOxkJaeHWe B npupoae. dDorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W  alNbACTUIAHOW TIpYyNN, CIUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHMe TIIIIOKO3bI, €€ 3HaYeHHE B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajabTo3a U JakTo3a. BoccraHaBiauBawlue U
HEBOCCTaHaBIUBAIOLMe aAucaxapuibel. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eiosno3a. CTpoeHHe MakpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU Leuoyio3pl. (Pusnueckue CBOMCTBA Kpaxmajga M LEJIIHOJI03bI.
XHWMHYECKHE CBOMCTBA Kpaxmaljla: THJPOJIN3, KAUYECTBEHHAs PEaKIUs C MOJOM. XUMHUYECKHE
CBOICTBa 1EJITIOI03bl: THAPOIIN3, MOTydeHHEe 3(PpUpoB 1eT0a03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKCHEpUMEHTAIHBIE METOJbl M3YUEHHUS BELIECTB U HUX IPEBPALIEHUI: PaCTBOPHUMOCTH
pa3MyYHbIX CHHPTOB B BOJE, B3aMMOJEWCTBHE 3TAHONA C HATPHUEM, OKHCIIEHHE 3THUJIOBOTO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTa
JUXPOMATOM Kajiusi (BO3MOXHO HMCIIOJIB30BaHUE BHIEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpokcunom meau(ll)), peakmus roumepruHa
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOIEHCTBHE



pacTBopa ToKo3bl ¢ TuapokcuaoMm meau(ll), B3ammomelicTBie Kpaxmana ¢ HOJIOM, PEIICHUE
IKCIIEPUMEHTATBHBIX 337a4 1o TeMaM «CrupThl U (eHonbl», «KapOoHoBbie Kuca0Thl. CIOXKHBIS
3UPBD».

A3oTcojepxainiie opraHuieckne coeinHeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIe ammuaka. Kiaccudukanuss amMHHOB:
amudaruyecKkue U apoMaTHYECKUE; MePBUYHBIC, BTOPHYHBIC U TpeTUdHble. CTPOSHUE MOJICKYII,
obmas ¢opMmyia, u3omMepusi, HOMEHKJIATypa U (pU3UYecKre CBOWCTBA. XUMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aMMOICHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTON KUCIO0TONU. COJM alKUIaMMOHMUSL.

AHWIIMH — IPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue aHwinHa. Bzaumuoe
BIUSHUE TPYII aTOMOB B MoJieKyjie aHminHAa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsle peakuuu Ha aHWwIMH. CrnocoObl MOJIy4YeHHs W MpUMEHEHHe anupaTUYeCKUX
amuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH3071A.

Amunokucnotel. Homenknatypa wu  u3zomepus. OthenbHble NPEICTABUTENH  O-
aMHHOKHUCIIOT: TJIMIWH, ajlaHuH. DHU3nYecKue CBOKWCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEpHBIX OPraHUYECKUX COCAMHEHUN, peaklus IOJIUKOHICHCAIINH,
o0Opa3oBaHHe NMENTHAHON CBs3H. buonornyeckoe 3HadeHre aMHUHOKHUCIOT. CUHTE3 U TUIPOIIH3
eI TH/IOB.

benku kak npupoansie monumepbl. llepBuunasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, NEHATYypalus, KaueCTBEHHbIC PEaKIMd Ha
OenKu.

DKCIEpUMEHTAIbHBIE METOJ[bl M3YYCHHS BEIECTB M HMX IPEBPALICHUN: PACTBOPCHHUE
OenKOB B BOJIE, ICHATYpalusi OCITKOB MPU HArpeBaHWU, I[BETHBIC PEAKIMH Ha OCNKH, pelIeHue
SKCIIEPUMEHTANBHBIX 3a7lad M0 TeMaM «A30TCOJAEpKAlllMe OPraHUYECKUE COCTUHEHHS» U
«Pacmo3HaBaHue OpraHMYeCKUX COCTUHEHHI.

BbicokoMosieKkyJIsIpHBIE COeITMHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEpP, TOJUMED,
CTPYKTYPHOE 3BEHO, CTENEeHb MOJIMMEpPU3ALUHU, CpPEeAHss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJIMMEPHU3ALIUS U MOJTUKOHAECHCAIUS.

[Tonumepnbie MaTepHuabl. [TmacTmaccer (monmuaTHIIEH, MTOJITTPOTTUJIEH,
TTOJIMBUHUJIXJIOPUI, TTOJTUCTHPOJT, MOJIMMETHJIMETAKPHIIAT, MOJIMKApOOHATHI,
nonudTHIEeHTepedTanar). YTunuzanus u nepepaboTKa MiIacTHKa.

DnacToMepbl: HATypalbHBIA  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BomnokHa: HatypanbHbBIE (XJIOTOK, IIEPCTh, MIENTK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tonmumepsl  crenuanbHOrO  Ha3HaueHUs  (TedsIOH, KeBlap, dSIEKTPOIPOBOASIINE
MOJIMMEPHI, OMopa3aaraeéMbpie MOJMMEPHI).

DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAICHUN: 03HAKOMIICHHE C
oOpa3lilaMu TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIIACTMAacC, Kay4dyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «Pacrno3HaBanue miacTMacc U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxnenne MonekyasipHO (hOpMyITbl OpraHUYECKOTO COSTMHEHUSI TTI0 MACCOBBIM JIOJISIM
DIIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJACHHE MOJEKYISIPHOU (OPMYIbl OPTaHUYECKOTO
coequHEHUsT Mo Macce (00bEMY) MPOAYKTOB CropaHHs, MO KOJIMYECTBY BeIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU W/WUIN UCXOJHBIX BELIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI



OpPraHMYECKOTr0 BEUIECTBA Ha OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJy4YEHUS,
omnpeJieJIeHUe A0JIU BbIX0a IPOAYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX IMOHSATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOpHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBaHUE.

®dusuka: marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBa, (PU3NUYCCKUE BEITHYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA W TeTEPOTPODHBIM TUN MHUTaHUsA, OpokeHUe, (POTOCHHTE3, ABIXaHUE, OCIKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble UCKOMAaeMble, TOTLIUBO.

TexHonOrys: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATBHOTO MUTAHUS, MOIOILIUE CPEICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemenT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJA. ODHEPreTMUECKUE YPOBHM U TOLYPOBHH. ATOMHBIE
opoOutanu. Knaccupukaius XMMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenesnenue
AJIEKTPOHOB MO aTOMHBIMOPOUTANIAM. OJEKTPOHHbIE KOHQUIypalliM aTOMOB 3JIEMEHTOB
NEpBOr0O—4eTBEPTOTO MEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMudeckux saeMeHToB JI.U.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmdeckold CHUCTEMBI XMMHUYECKHX
DJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMH IPOCTHIX U CIOKHBIX BEIIECTB MO IpynmnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckas CBsI3b. BUAbl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
MexaHu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
U JuHa cBs3u. [lonsgpHOCTh, HaNIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUUYECKHM CTPOEHHEM (Ha NpUMEpE COEAVHEHHMH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAU€HHWE KOMIUIEKCHBIX coeauHeHuil. Ilonstne o
KOOpAMHAIIMOHHOW XUMUH.

BemiectBa MONEKYJISPHOTO U HEMOJIEKYJISIPHOTO CTpO€HHUS. THUIbl KPUCTAIITUNYECKHX
pEmETOK (CTPYKTYp) ¥ CBOMCTBA BEIECTB.



ITonsiTne o nucnepcHbIXx cuctemax. McruaHble pacTBopsl. [IpeacraBinenne 0 KOJTOMAHBIX
pactBopax. CmocoObl BBIpaKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBasi JOJS BEIIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukaius XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPTaHUYEeCKON XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U IMPEBPALICHUS 3HEPTUU MPU XUMUYECKHUX
peakusix. TermnoBbie 3QPeKThl XUMUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklnu, e€ 3aBUCUMOCTh OT PaziIMYHBIX (hakTOpoB. I'oMOTeHHBIE
U TeTeporeHHble peakunu. Karanus u kaTaanzaTtopsl.

OOpatumble u  HeoOpaTHMble peakUMHd. XHUMHUYecKkoe paBHOBecue. KoHcraHnTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMSIOUIME HA MOJOKEHUE XWMHYECKOTO pPaBHOBECHS:
TEeMIIepaTypa, JaBJICHHE W KOHIEHTpAIlMH BEIIECTB, YYAaCTBYIOIIMX B peakuuu. [IpunHimn
Jlelllarense.

OnektponuTtnueckas guccouuanus. CuibHble U ciabble  IeKTpoiuThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHblit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakim nonnoro ooMena.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKucIUTEns U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHST M BOCCTAHOBJICHUs. BakHeWllne OKUCIUTENIH U
BOCCTaHOBUTENIHU. MeTO/1 21IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METO/Abl HM3YYCHMsI BEIIECTB M UX IMPEBPAIICHUI: pa3lIoKeHUE
NEepOKCHUJa BOJOpOJa B MPUCYTCTBUU KaTaM3aTopa, MOJEIN KPHUCTAJUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOW PEaKiuu U
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiuioB B llepmommueckoin cucrteMe XuMHUeCKHX dieMeHToB J[.U.
MenneneeBa U OCOOCHHOCTH CTPOCHHsSI HMX aToMOB. (DU3NYECKHWE CBOIICTBA HEMETAaJUIOB.
AnnoTponusi HeMeTauioB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

Bonopon. Ilonyuenue, ¢pusznyeckue M XMMHUYECKHE CBOMCTBA: peaklUU C METAIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. | uipuabl. TOMIMBHBIE 371EMEHTHI.

["anorensl. Haxoxaenune B mpupoje, crnocoObl momydeHus, GU3NYecKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOABl. BakHelme KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJlOreHOB.
JlaGopaTopHble ¥ MPOMBILUIEHHBIE CIIOCOOBI MOTY4YeHHsI rajdoreHoB. [IppumMeHeHue rajioreHoB u
UX COEIUHEHMM.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBILIUICHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
®dusnyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopojga W o30Ha. OKcHIbl U
MEPOKCH/IBI.

Cepa. HaxoxxnaeHume B TpUPOJE, CIOCOOBI TMONYyYEeHUS, (DU3MUECKHE W XHUMHUYECKHE
cpoiictBa. CepoBogopon, cynbdunsl. Oxcun cepbi(1V), okcun cepoi(VI). CepHucras u cepHas
KUCJIOTHI M uXx comr. OCOoOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL. I[lpuMeneHue cepsl u €€
COCTUHEHUN.

A3zor. Haxoxnmenue B Tpupojie, CrocoObl MOnydeHHs, (pU3MYecKrne U XUMHYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIH.



OcoOEHHOCTH CBOWCTB a30THOWM KHUCIOTHL [IprMeHeHWe a30Ta M ero CoeaMHEHHW. A30THBIC
yIoOpeHusl.

®ochop. Haxoxkaenwe B mpupojie, CrocoObl ModydeHUs, GU3NYECKUE U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJM.
[Tpumenenue dochopa u ero coequnenuii. PochopHbie y100peHuUs.

Yrinepon, HaxoxkIeHHE B Tpupoje. AIoTpornHbie Moaudukanuu. Duzmdeckue u
XUMHYECKHE CBOWCTBAa MPOCTHIX BeIIeCcTB, 00pa3oBaHHBIX yriepogoMm. Oxcun yriaepoma(ll),
okcun yriepona(lV), yrombHass kucinora M e€ coid. AKTHMBUPOBAHHBIA YTroJib, aiCOpOITHSI.
Oyiepensl, rpaden, yriaepoiHble HaHOTPYOku. IlpuMeHeHuWe MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €70 COEAUHEHUH.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTydeHus, (GU3NYecKrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUs U ero
coenuHeHuil. CTEKIIO0, ero Moyiy4eHue, BUAbI CTEKIIA.

[Tonoxenue metamio B [leproanueckoll cUCTEME XUMUYECKUX 1eMeHTOB. OcoOeHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mue Gu3nueckue CBOMCTBAa METAILIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMHUYECKH psii  HampspDkeHuid MeTtaiioB. OOmme crnocoObl  MONydeHUs
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAILIYPIus, ieKTpomeTamutyprus. Ilonarue o koppo3uu
MeTautoB. CriocoObl 3aIUTHI OT KOPPO3UH.

Ob6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanuii: monydenue, puanveckrue U XMMHUECKHUE CBONCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapakrtepuctuka MetaioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
9JIeMEeHTOB. MarHuii ¥ KanblMii: ToJdy4YeHue, (QU3NYecCKue U XUMHUYECKHE CBOMWCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U X coenuHeHUH. JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHHHI: TIOJy4YeHUE, (U3UYECKUE M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAnHeHUH. AMQOTepHBIE CBOWCTBA OKCHIA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO0mass xapakTepucTuka MeTauioB mnoOouHbix moarpymnmn (b-rpymm) Ilepuomudeckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

duznyeckue U XMMHUECKHE CBOMCTBA XpoMma U ero coeuHeHu. OKCHUIbpl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatrel U OuUXpoMaTthbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[Tonyyenue u npuMeHeHHE Xpoma.

®usznyeckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COEIMHEHHMH. Baxuenmme
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAuHeHu. OKCUabl, THAPOKCUIBI U
comm xkene3a(ll) u xemneza(lll). [lomydaenne n npuMeHeHHe KeJe3a U ero CIIJIaBoB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonydenne n npumeHenne
MeIU U €€ COCIUHEHUM.

[{unk: momy4yenue, Gpu3NdecKre U XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHA
U TUJIPOKCH/IA IIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[priMeHeHne HuHKa U ero COeTMHEHUH.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHui: H3ydYeHHe
00pa3loB HEMETaIOB, TopeHHe cepbl, (docdopa, xKeneza, MarHus B KHUCIOPOJE, H3ydEeHUE
KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJEHCTBHE IETOYHBIX M HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJOM (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUaIOB), B3aUMOJAECHCTBUE IIUHKA U



KeJle3a ¢ paCTBOPaMU KHUCIIOT U IIEN0YeH, KaUeCTBEHHBIE PEaKIUU Ha HEOPTaHUYECKUE aHUOHBI,
KAaTHOH BOJOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE TMAPOKCUIOB AJTIOMUHUS U LIMHKA C
pacTBOpamMM KUCIIOT U IIEJI0YEH, pelIeHne SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «l'ajoreHsl»,
«Cepa u e€ coeluHeHUsI», «A30T U Gochop U UX coeTUHEHU», «MeTaulbl IIIaBHbIX HOATPYIII,
«Mertasuibl TOOOYHBIX MOATPYIIID.

XuMHUS U )KU3Hb.

Posib xumuu B oOecrieueHHH yCTOMYMBOTO Pa3BUTHUS YenoBedecTBa. [loHATHE O HAYUHBIX
METOJaxX IIO3HAHUS M METONOJIOTMM HAay4yHOro wuccienoBanus. Haydsble npuHOUIBL
OpraHu3ali XUMHUYECKOrO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIOCOOB! MOMYYEHHs BaXKHEHUIINX
BEUIECTB (Ha IpUMEpE MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOThI, MeTaHoJa). [IpoMblineHHbIe
CIOCOOBI MOJTYYEHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl U
ero nocueacTBus. Ponb xuMun B o6ecrie4eHuu SHepreTuYeckoil 0e30MacHoCTH.

XuMusg U 3700poBbe 4YesloBeka. JlekapcTBeHHble cpencrtBa. lIpaBuia ucnosnab3oBaHUs
JIEKapCTBEHHBIX IIpenapaToB. Poib XMMUM B pa3BUTUU MEIULIMHBI.

X¥MHS UM OCHOBHBIE KOMIIOHEHTHI, IHILEBbIE 100aBKU. Poiab XxuMuu B obecrieueHnn
HUILEBOH O€30MaCHOCTH.

Kocmernueckue u mapgromepnsle cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omacHoro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOW XMMHUH B IOBCEAHEBHOMN KU3HHU.

XuUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIbI (LIEMEHT, OETOH).

XuMmus B celbCKOM X03siiicTBe. OpraHndeckrue 1 MUuHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, Kepamuka. Martepuaisl
JUIst 31€KTpoHUKU. HaHOTeXHOIOTHH.

Pacuérnble 3anaum.

Pacuétbl: Macchl BemjecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOIIUX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUMU, €CIIM OJHO W3 BEIIECTB MMEET NpPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa pPEeaKkluHu, €ClU OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C
OIPENEIEHHON MacCOBOM J0JIEH pPAacTBOPEHHOIO BEIECTBA, MAaCCOBOM JIOIM U MOJSPHOU
KOHIIEHTPAllUM BEILECTBA B PacTBOPE, IOJIM BbIXOAA IPOJIYKTa PEAKUUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3eH NpU M3y4eHHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHH,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX PEAMETAaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHE, HAay4YHBIM (akT, TMIOTE3a, TEOopus,
3aKOH, aHaju3, CHUHTe3, KilacCupUKAIMs, TEepUOAUYHOCTb, HAOIIOJEHHUE, H3MEpeHHe,
DKCIEPUMEHT, MOJIENb, MOJIEITUPOBAHUE.

®uznka: marepusi, MUKPOMHUP, MaKpOMHUpP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKHH YPOBEHb, BEILIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHME BEIIeCTBA, WACAIbHBIN Ta3, (HU3UUYECKUEe BEIMYUHBI, E€IUHHUIIBI
W3MEPEHMS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kinerka, opraHusM, OJKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- H
MHUKPO3JIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbl, HYKJIEHMHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpYTroBOpOT BEUIECTB U ITOTOK SHEPIUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOTLIUBO, PECYPCHI.



TexHoorusa: XuMHYECKas IMPOMBINIJIEHHOCTh, MCTAJLUIYPIus, CTPOHUTCIbHBIC MaTCpUalbl,

CEJILCKOXO03AHCTBEHHOE
HpOMBIH_IHeHHOCTB .

IIPOU3BOJICTBO,
IIPOU3BOJICTBO

nmuuicBasg MPOMBIINIJICHHOCTD,
KOCMCTHUYCCKUX

IIpENnapaToB,

dapmareBTUYECKas
MIPOU3BOJICTBO

KOHCTPYKIIMOHHBIX MaTCpUajioB, 3JICKTPOHHAA ITPOMBIINIJICHHOCTh, HAHOTEXHOJIOT'HH.

TEMATHYECKOE INTAHUPOBAHUE

Temarnueckoe IUIAaHUPOBAaHUE MO XUMHUH (YIIyOJCHHBIH YPOBEHB) JJIs YPOBHS CPEIHEro
o01iero oOpazoBaHMsI COCTABJICHO C yYETOM paboueil MporpaMMbl BOCTIUTAHHUS.
BocnurarenpHblii MOTeHIMAN peaMeTa«XuMus» 00ecreunBaeT Co3aaHne OJaronpHsTHBIX
YCIIOBUH JIJIs1 TPUOOPETCHHMSI ITKOJTBHUKAMHU OIIBITA!
- CAMOCTOSITEIIFHOTO IPHOOPETCHUsI HOBBIX 3HAHUIA, IPOBECHUS HAYYHBIX UCCIICIOBAHUIMA,

OTIBITA MTPOCKTHOM J1€ATETbHOCTH;
- TIPUPOJIOOXPAHHBIX ATl
10 KJIACC

Ne HaunmeHoBaHuMepa3ae/ioB U
1/ TeMIPOrpaMMbl

[TpenmMeT opraHn4ecKoi XUMUH.

Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHH

KoanyecTBouacoB
DJIeKTPOHHBIE
Bcero P
(uu¢posbIe)
oOpa3oBaTe/ibHbIE
pecypcbl
Bubinnoreka

3.1 Cnuptsl. @enon

3.2 KapOoHmnbpHBIE COCTUHEHUS:

Paszgea 3.KucaopoaconepskamueopranniecKkuecoeuHeHust

11

21

1.1 Teopust cTpoeHUsI OPraHMYECKUX 8 LIOK https://m.edsoo.ru
coenuHenuit A. M. byrnepoa
Htoro no pazneny 8
Pa3znea 2.YrieBoaopoanbl
[IpenensHBIC YTICBOIOPOIB — bubmorexa
2.1 ATKAHBL, LHKITOAKAHEL 6 LIOK https://m.edso0.ru
HemnpenenbHbIe yriIeBOJOPOIBL: bubmorexa
2.2 AJIKCHBI, aJIKaJUCHBI, aIKUHBI 13 ITOK https://m.edsoo.ru
ApoMaTudecKkue yriieBOAOPOIbI bubsmotexa
2.3 (apeHsn) 8 LIOK https://m.edso0.ru
[IpupoHbIE HCTOYHHUKHU bubmorexa
24 YIIEBOIOPOOB U UX MepepadoTka 4 IIOK https://m.edsoo.ru
bubnmmoreka
2.5 ["asoreHnpon3BOIHBICYTIEBOIOPOIOB 4 LTOK https://m.edso0.ru
Hroromopasaery 35

Bubnnoreka
ITOK https://m.edsoo.ru
bubnmnoreka
POIII https://resh.edu.ru

Bubnnoreka
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anbACTU/IbI U KeTOHBI. KapOoHOBBIE

ITOK https://m.edsoo.ru

KucnoThl. CrioxkHbie 3Gupsbl. XKupsl bubmmoreka
POIII https://resh.edu.ru
bubnmoreka
33 VIIeBosIbI 9 ITOK https://m.edso0.ru
bubnunoreka
POIII https://resh.edu.ru
Hroromnopazaery 41
bubnunoreka
4.1 AmuHBl. AMMHOKHCIIOTHI. benku 12 [OK https://m.edsoo.nu
bubnmoreka
POIII https://resh.edu.ru
Hroromnopazaeny 12
Pa3znen S5.BbicokomoJieKyJISIpHbIE
coeIMHEeHUs
bubnmoreka
5.1 BricokoMonekynspHbleCOeTUHEHUS 6 HOK h};tps://m.edsoo.ru
nOJIMOTEeKA
POII https://resh.edu.ru
Hroronopaszneny 6
OBUIEE KOJIMYECTBO YACOB I10 102
[TPOI'PAMME
11 KIIACC
JIeKTPOHHbIE
H Komuecrso f)léngjfoo:ab;:.])mnme
Ne n/n anMeHOBaHHePa3/1eJi0B U YACOB p
TeMIPOrpaMMbl pecypchl
Bceero
Pa3nen 1.TeopeTnuecKkueoCHOBHIXUMHH
Crpoenue atoma. [lepuoanueckuii bubnuoteka
11 3aKkoH U llepnoanueckas cucrema 9 IHOK https://m.edsoo.ru
' XUMHYECKUX 3jieMeHToB J[. 1.
Menneneera
Ctpoenue BemiectBa. MHOT0OOpasue bubmorexa
12 BCIIICCTB 11 OK https://m.edsoo.ru
bubnuortexa
1.3 XuMUYECKHep eaKIuu 19 ITOK https://m.edsoo.ru
Hroro o pasneny 39
Paznen 2.HeoprannueckasixuMus
bubnuoTteka
2.1 Hewmerast 31 ITOK https://m.edsoo.ru
2.2 Mertamisl 23 bubnuorexa
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IIOK https://m.edsoo.ru

Hroro no pazneny
Pa3zgen 3.XuMHA M KU3HD

MeToabl NO3HAHUSA B XUMHUU. XUMHUA U
JKU3Hb

3.1

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

54

102

bubanoreka
IHOK https://m.edsoo.ru
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