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npocsenieHus: Ne371 ot 18.05.23) ®T'OC COO — 2021 mpuka3 Ne 413 ot 17.05.2021

0. ToaMmaueBo
2023 rox



IHosicuuTeNLHAA 3aNIUCKA

Jlannast pabouasi mporpamMma o XMMHUU Ha YPOBHE CpeHEro o0Iero oopasoBanus pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O0 obpasoBanuu B Poccuiickoit ®Deneparmmy,
TpeOoBaHUN K pe3ylbTaTaM OCBOeHHs (enepanbHOil 00pa3oBaTeNbHON MPOrpaMMbl CpPEIHEro OOIIEero
obpazoBanus (POIl COO), mpexncraBineHHbix B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, ®enepanpHoit padoueit mporpamMmsbl | Xumus. 10—11 kmaccel (6a30BbI YPOBEHB) € YUETOM
Konnenmuu npenogaBanus y4eOHOTo mpeaMera « XUMUs» B 00pa30BaTeNIbHBIX OopraHu3aiusax Poccuiickoit
Oenepanvy, peaqu3ylOUMX OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, KW OCHOBHBIX MOJIOXKEHUN
«Crtparerun paszButus Bocnutanus B Poccuiickoit ®denepaunn Ha nepuon Ao 2025 roxa» (Pacnopspkenue
[IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.). Ha u3yuenue Xxumum B CpeIHEH IIKOJIE OTBOAUTCS 1
y4eOHBII Yac B HEJIENTIO B TCUCHUE KaXI0Tr0 roja o0y4yeHus (0a30BbIi ypoBeHb), Bcero 67 dacos, 34 Jaca B
10 kmacce u 33 ywaca B 11 kitacce B roa. PaGodast mporpamma KOHKPETU3UPYET COACPIKAHUE MPEIMETHBIX
TeM 00pa30BaTeIbHOrO CTAHJIAPTA, JaeT pacHpeleleHue Y4YeOHbIX YacoB 10 pasfenaM Kypca,
MOCIIEOBATEIBHOCT, HM3YyUYEHHUS pa3[elioB XUMHUU C YYETOM BO3PACTHBIX OCOOEHHOCTEH Yydaluxcs,
oTpeiesIsieT Habop MPAKTHUECKUX U KOHTPOJIBHBIX paboT, TeMaTH4eCKOe IIIaHHPOBaHUE Kypca.

IInanupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOIr0 MpeaMeTa

Jluunocmmuuie pezyromamot 6 wacmu

1) rpa:knaHCcKoOro BOCIMTAHUSA:

0CO3HaHMS 00YYArOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TpaB H 00s3aHHOCTEH,
YBa)KEHHsI K 3aKOHY U TIPABOTIOPSIKY;

MIPEICTABIICHNS O CONMATBHBIX HOPMAaX M MPABUIIAX MEXIJINIHOCTHBIX OTHOUICHUN
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JICATEIHHOCTH TPU CO3IaHUN YIEOHBIX
IIPOEKTOB, PELICHNU YUeOHBIX U MO3HABATENbHBIX 3314, BHIOJTHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
APYTUX TIPU aHATIN3€ Pa3IMIHBIX BUOB YUeOHOU NEesITeTHbHOCTH,

2) NaTPHOTHYECKOIr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HICTOPUIECKOMY M HAyYHOMY HACIIEIHIO
OTEYECTBECHHON XUMUH;

yBa)KEHMsI K MPOIIECCY TBOPUECTBA B 00JAaCTU TEOPUHU U MPAKTUYECKOTO
NPUMEHEHHs XMMUH, OCO3HAHUS TOT0, YTO TIOCTHKEHHUS HAYKU €CTh Pe3yJIbTaT
JUTUTENTLHBIX HAOIOICHUH, KPOTIOTIIMBBIX SKCIIEPHMEHTABHBIX MIOMCKOB, IIOCTOSTHHOTO
Tpyaa YIEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJyUYE€HUH U MOCIIEIYIOIIEM aHAIN3E
uH(pOpMAIIUU O EPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO OBEJICHHUS;

CTIOCOOHOCTH OIICHUBATh CUTYaIlNH, CBS3aHHBIC C XUMHUECKUMH SIBIICHHUSIMH,

Y IPUHUMATh OCO3HAHHBIE PELICHHUs, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHbBIE HOPMBI
Y IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHUE U MOCTYIKH CBOMX TOBAPHILEH ¢ MO3ULIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIIEICTBHIA ATHX ITOCTYIIKOB;

4) bopMHpPOBaHUS KYIBTYPHI 370POBBSI:

MMOHUMaHUS IIEHHOCTEH 3I0pOBOTO 1 0€30MMacHOTr0 00pasa KU3HU, HE0OX0IUMOCTH
OTBETCTBEHHOT'0 OTHOIIECHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY
3]10pOBbIO;

coOJII0IeHHS TTPaBUII 0€301acHOro OOpAIEHHs C BEIIECTBAMU B OBITY,



IIOBCEIHEBHOM KU3HU U B TPYIOBOH JEATEIBHOCTH;

MOHUMAaHMsI LIEHHOCTH MTPAaBUJI MHAUBUIYyalbHOTO M KOJUIEKTUBHOTIO 0€30IacHOr 0
MIOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHM MOCJIEICTBUM U HENIPUATUS BPEIHBIX IPUBbIUEK (YHOTpeOIeHUS
QJIKOT0JI51, HAPKOTUKOB, KypeHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKOMN IEATEIILHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYIHX BUAAX NESATEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE Y4acTHUE B PELLICHUHU IIPAKTUUYECKUX 3aa4 COLUAIbHON
HaIpaBJIEHHOCTH (B PaMKax CBOEro KJjacca, IIKOJbl);

MHTEpeca K MPAKTUYECKOMY U3yUeHHIO Mpodeccuii pa3muyHoro posa,

B TOM YHMCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUM;

YBa)XXEHUsI K TPYy, JHOISIM TPyla U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYaJIbHOM TPaeKTOPUHM 00pa3oBaHuUs,
Oymyiei npodeccuu U peaanu3anuy COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C yUETOM
JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN
o01ecTBa;

6) 3K0JI0rMYecKOro BOCIUTAHMS:

9KOJIOTMUYECKHU 11€1€CO00Pa3HOro OTHOLIEHHUS! K PUPOJE, KaK UCTOYHUKY
CYLIECTBOBAHMSI JKU3HU Ha 3eMIIE;

MOHUMAaHHUSI III00ATBHOTO XapaKTepa IKOJOTHUECKUX POOIIeM, BIHSIHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOIHON U COLIMATIBHOW CPELIbI;
OCO3HaHUs HEOOXOJUMOCTHU UCIOJIb30BaHUS JOCTHXKEHUN XUMUHU ISl PEILIEHUS
BOIIPOCOB PallMOHAIILHOTO IPUPOAOIIOJIB30BAHNUS;

AKTUBHOT'O HEMPUATHUSA JEUCTBUH, IPUHOCALIUX BPEI OKPYKAIOIIEH IPUPOTHON
cpeze, yMeHUs IPOrHO3UPOBaTh HEOIArONPUATHBIE SKOJIOTHYECKHE OCIEACTBHS
MpEANPUHUMAEMBIX JCHUCTBUN U IIPENOTBpALIaTh UX;

HaJIM4US Pa3BUTOTO SKOJIOTMUECKOTO MBILIUIEHUS, IKOJIOTUYECKON KYIbTYPHI,
OTIbITA JIEATEIBHOCTH 3KOJIOTMUYECKON HANpaBJIE€HHOCTH, YMEHUS pPyKOBOJICTBOBAThCS
MMM B [103HABAaTEIbHON, KOMMYHUKAaTUBHON M COLIMAIBHOM MPAaKTHKE, CIOCOOHOCTH U
YMEHHMS aKTUBHO MTPOTUBOCTOSATH UAEOJIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHKH;

MOHUMaHHUS crienu(UKA XMMHUH KaK HayKH, OCO3HaHUA €€ posid B HOpMHUPOBAHUU
PalMOHAIBHOTO HAYYHOT'O MBIIIEHUS, CO3/IaHUH 1IEIOCTHOTO IIPEICTaBICHHUS

00 OKpYy’KaroIlleM MUpPE KaK O €JUHCTBE MPUPObI U YEIOBEKA, B TO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPpoOIeM COXpaHeHHs! IPUPOTHOIO PAaBHOBECHUS;
yOeKAEHHOCTU B 0COO0M 3HAUMMOCTH XUMUU JJI1 COBPEMEHHOM LIMBUIIN3ALUU: B €€
T'YMaHHCTHYECKOM HalpaBJIeHHOCTH U BaKHOU POJIM B CO3JJaHUU HOBOM 0a3bl
MaTepUaIbHOU KYNbTYpPbl, PELIEHUH ITI00ATBHBIX MPOOJIeM YCTOWYUBOTO Pa3BUTHS
YeJIOBEYECTBA — ChIPHEBOM, SHEPIreTUYECKOH, MUIIIEBOM U HKOJIOTHYECKOM 6e30MacHOCTH,
B Pa3BUTUHU MEIUIIMHBI, 00€CIIEYEHUH YCIOBUI YCIIEIIHOTO TPY/AA U IKOJIOTUYECKU
KOM(OPTHOI >KU3HU KaXKJ0Tr0 4JieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: IOHUMaHUS CYIIIHOCTH METO/I0B O3HAHUS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOIydaeMble
3HAHUA JUIS aHaJIKM3a U 0ObSICHEHUS SBJICHUIN OKPYKAIOLIET0 MUPa U MPOUCXOASIINX
B HEM M3MEHEHHH, yMEHUs JieaTh 000CHOBAHHBIE 3aKIFOUEHUS HA OCHOBE HAay4YHbBIX
(haKTOB ¥ UMEIOIIMUXCS JIaHHBIX C IIeJIbIO MTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOATENBHO UCIIOIB30BaTh XMMUYECKHE 3HAHUS [T PELICHUs
po0JieM B peasibHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpPECa K MO3HAHUIO U MCCIIEN0BATENBCKON JEATENBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHMIO H CaMOOOPa30BAHHUIO,
K aKTUBHOMY ITOJIy4€HHIO HOBBIX 3HAHUMU 110 XMMHUH B COOTBETCTBUU C )KU3HCHHBIMHU
MOTPEOHOCTSAMHU;



MHTEpeca K 0COOEHHOCTSM TpyJa B pa3InYHbIX cepax mpodheccHoHaIbHON
JESTEeIbHOCTH.

Memanpeomemmule pe3yiomamol OMpPaAsCAIom 061a0€eHUe YHUGEPCATbHOIMU YUEOHBIMU
NO3HAGAM ENbHLIMU, KOMMYHUKAMUGHBIMU U PEYIAMUBHBIMU OCIICIGUAMU.
IHo3naBarenbHbie YY/I

Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITENTLHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh NMPOOIJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIIpEAEIATH 1NN AESITEIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUU UX TOCTUXKEHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEIILHOCTU C TOCTABICHHBIMU LIEIISIMU;

MCI0JIb30BaTh IPU OCBOEHUHU 3HAHUM IPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIIETATh
XapaKTepHble IPU3HAKU MOHATUH U YCTaHABIMBATh UX B3aUMOCBA3b, HCIOIb30BATh
COOTBETCTBYIOIIHME MOHATHUS JJIs1 OOBSICHEHHUS OTJCIBHBIX (DAKTOB M SBJICHHIA;
BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJacCU(UKALIUU BELECTB U XUMUUECKUX
peaKuuii;

yCTaHaBJIMBaTh IPUUYNHHO-CIIEICTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU

SIBIICHUSIMU;

CTPOUTB JIOTUYECKUE PACCYXKIECHUS (MHAYKTUBHBIE, IEYKTHUBHbIE, [10 AHAJIOTUH),
BBISIBJISITH 3AKOHOMEPHOCTHU U POTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX,
(opMyIMpPOBATH BBIBOABI U 3aKJIFOUECHHUS;

IIPUMEHSITH B [IPOLIECCE TO3HAHUSI, UCIIOJIb3YEMbIE B XUMUH CUMBOJIMYECKUE
(3HaKOBbIE) MOJIENH, TPEO0OPA30BBIBATH MO/IEIbHBIE ITPEJICTABICHHS — XUMUUECKUH 3HAK
(cuMBOI) BreMEHTa, XUMUYecKast (hopMysia, ypaBHEHHE XUMUYECKOIN peaKkIuy —

IIPU PELIeHUU Y4eOHBIX T03HABATEIbHBIX U MPAKTUUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE
MO/I€TIbHBIE IPEJICTABICHUS JUIsl BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMBbIX
BEIIECTB M XUMHUYECKUX PEaKLUH.

Ba3oBble nccienoBarejbckue 1elCTBUA:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O MIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIMA;
(dbopMyIMpoBaTh LIEIH U 3aJ1a4H UCCIIEI0BAaHUS, UCIIOIb30BaTh IOCTABIECHHBIE U
CaMOCTOSITENIbHO C(OPMYIIMPOBAHHBIE BONIPOCH B KAY€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl POPMHUPOBAHUS TUIIOTE3BI 10 MPOBEPKE NMPABUIBLHOCTH BBICKa3bIBAEMbIX
CYXKJICHUH;

BJIa/IETh HaBbIKAMU CAMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEICHUS YUEHUYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOMIOAATh 3a XO/I0M Ipolecca,
CaMOCTOSITENIbHO NMPOTHO3UPOBATH €0 pe3ynbTat, GopMyInpoBaTh 00001IEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEA0BAHUSA, COCTABIATh
000CHOBaHHBIN OTUYET O MPOJIeTTaHHOMN padoTe;

pUOOpPETaTh ONBIT YYEHUYECKOH MCCIIEJ0BATENIbCKOM U MPOEKTHOM J1eTETbHOCTH,
MPOSBIISATH CHOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PEIICHUs
MPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B MIO3HAHMUS.

Pabota ¢ uadpopmanmeii:

OPHEHTUPOBATHCS B PA3TUYHBIX HCTOUHUKAX HHPOPMALUHU (HAyYHO-TIOMYyJIsipHas
JUTepaTypa XUMUYECKOTO COepKaHMsI, CIIpaBOYHBIE TOCOOUs, pecypchl HTepHeTa),
aHAJIM3UPOBATh HH(POPMALIMIO PA3IMYHBIX BUI0B U (HOPM MpEACTABICHUS, KPUTHUYECKU
OLIEHUBATh €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(bopMyIHMpOBaTh 3aIPOCH] U IPUMEHSATH Pa3IMYHbIe METO bl IIPU MIOMCKE U 0TOOpE
nH(popMaly, He0OXOAUMOM /1JIs BBIIOIHEHUS YUeOHBIX 33/1a4 ONpeAeaEHHOrO TUIIA;
pUOOpeTaTh OMBIT UCIIOJIB30BaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX

TEXHOJIOTUI U Pa3IMyYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO ()OPMY IpEeACTaBICHUs HHPOPMALIUU
(cxeMbl, rpaduKH, TUarpamMmbl, TAOIHUIbI, PUCYHKH U JIPYTHE);

MCIOJIb30BATh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA NP paboTe ¢ XUMHUECKOM
uHpopMaNMeii: TIPUMEHATh MEXIPEIMETHBIE (PU3HMUECKUEe U MaTEeMaTHUECKUE) 3HAKU U
CUMBOJIBI, (HOPMYITBI, a00pEBUATYPHI, HOMEHKIIATYPY;

MCIOJIb30BaTh U MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA




HaTJISTHOCTH.

Kommynuxamuenwvie YY/[

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKJIa€MOI TEMbI B X0/I€ JUasiora

W/WIHM TUCKYCCUH, BBICKA3bIBATh UaeU, GOPMYIUPOBATH CBOM MPEAIOKEHUS
OTHOCHUTEIILHO BBITMIOJIHEHUS MPEITI0KESHHON 3a/1auu;

BBICTYIIATh C MIPE3EHTAIMEH Pe3yIbTaTOB MO3HABATEIbLHOM NESTEIIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENILHO MJIM COBMECTHO CO CBEPCTHUKAMU TPHU BBITOJHEHUN
XUMHUYECKOT0 SKCIIEPUMEHTA, MPAKTUYECKOM paboThI MO UCCIIEeI0BAaHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pealIn3alui Y4eOHOTrO MPOEKTa U POPMYJIMPOBATH BHIBOIBI

10 pe3yJibTaTaM MPOBEAEHHBIX UCCIIEI0BAaHUIN MMYTEM COIIaCOBAHUS MO3UIIMIMA B X0/1€
00CYXKIeHHS 1 0OMEHAa MHEHUSIMHU.

Pezynamuenvie YY/[

CaMOCTOSITENILHO TUIAHUPOBATh U OCYILIECTBIISATH CBOIO MIO3HABATEIBHYIO
NesITeNIbHOCTb, ONpeesss e€ 1elid U 3a7a4ud, KOHTPOJIUPOBATh U M0 Mepe
HEO0XO0AMMOCTH KOPPEKTUPOBATH MPEIaraéMblii aITOPUTM JCHCTBUI PH BHITIOJTHEHUU
y4eOHBIX M UCCIIEeIOBATENIbCKUX 3a1a4, BEIOUpaTh Haubomnee 3pPEeKTUBHBIN CrIOcCO0 MX
pereHust ¢ y4ETOM MOJTyYeHHsI HOBBIX 3HAHUH O BEIIECTBAX M XMMUYECKHUX PEaKIUIX;
OCYILIECTBISTH CAMOKOHTPOJIb CBOEGH JIEATEIbHOCTH HAa OCHOBE CaMOaHallnu3a u
CaMOOLICHKH.

Ilpeomemmnuie pezynomamaul oceoenusn Kypca «Opeanuueckan Xumus) ompanicarom:

¢ 10 knacce

cpopmuposannocme npedcmasienuti 0 XUMUIECKON COCTaBIISIFOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MHPA,
POJIU XMMUU B IO3HAHUHU SBIICHUHN MPUPOJIbL, B (HOPMUPOBAHUU

MBIIUICHUS U KYJIbTYPBI JINYHOCTH, €€ (DYHKIIMOHATILHON TPAMOTHOCTH, HEOOXOTUMOM
JUIA pellieHus] MPAKTHUECKUX 3a7a4 U SKOJIOTHYECKH 0O00CHOBAaHHOTO OTHOIICHUS

K CBOEMY 3/I0pPOBbIO U IIPUPOJIHOI cpee;

8naoenue CUCTEMON XUMHUECKUX 3HaHU, KOTOpasi BKIOYAET: OCHOBOIIOJIAraroIne
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHas 000JI0uKa aTomMa, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMHUECKas CBSA3b, CTPYKTYpHas Gopmyra
(pa3BépHyTas U COKpalIEHHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BbEM, YIIIEpOIHBIN
ckener, GyHKIMOHANbHAS TPYIINa, paguKall, U30MEpHs, U30MePbl, TOMOJIOTUYECKUH P/,
TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOJ U a30TCOJEpKAIINE COETUHEHUS, MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYIISIPHbIE COEIMHEHNS ); TEOPUH U 3aKOHbI
(Teopust cTpoeHust oprannyeckux BemecTs A.M. ByTiepoBa, 3aK0H coXpaHEHHs] MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI S3bIK XMMUHU; MUPOBO33PEHUECKUE 3HAHNUS,
JeXKale B OCHOBE TOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBICHUH,
(akTOJIOrHUECKUE CBEJCHUS O CBOIMCTBAX, COCTaBe, MOJYyYEeHUH U 0€30IaCHOM
MCIOJIb30BaHNU BaKHEUIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM
JESITEIBHOCTH YEJIOBEKA;

cghopmuposanHocms ymeHuil BbISIBISTH XapaKTepHbIe MPU3HAKU MTOHITHIA,
yCTaHaBJIMBAaTh UX B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATHS

IIPU OMUCAHUM COCTaBa, CTPOEHUS U MPEBpaIlleHu OPraHUYECKUX COeTUHEHUH;
cpopmuposannocme ymeHuti UCTIONIb30BaTh XUMUYECKYIO CUMBOJIMKY

JUISL COCTABIIEHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOI) hopMyT
OpraHWYECKUX BELIECTB U YPABHEHUIN XUMHYECKUX PEAKIINil, U3rOTaBIUBATh MOJIEIN
MOJIEKYJI OpraHUYECKHX BEUIECTB JIsl WJUTFOCTPALMU UX XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS];

cghopmuposanHocms ymeHuli yCTaHABINBATh MPUHAAJIEKHOCTh U3YUE€HHBIX
OpPraHUYECKUX BELIECTB MO UX COCTaBY M CTPOCHUIO K ONpeAeIEHHOMY KiIacCy/TpyIre
COEIMHEHMH (YTI1eBOOPO/IbI, KUCIOPOA U a30TCOJAEPIKAIINE COSTUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS]), 1aBaTh UM Ha3BaHUS 110 CUCTEMATHYECKON
nomenkiarype (IUPAC), a Takxe npuBOAUTH TPUBUAIBHBIE HA3BAHUS OTICIBHBIX
OpPraHMYECKUX BEIIECTB (3TUJICH, POIUIICH, alleTHIICH, 3TUJICHIIUKOJIb, TIMIEPUH, (EeHO,
dbopManbaeTua, aleTalbIeTu l, MypaBbUHAs KUCIIOTA, YKCYCHAS KHCIIOTA, OJICMHOBAS



KHCIIOTa, CTEApPUHOBAS KUCIIOTA, TJIF0K03a, PPYKTO3a, KpaxMall, IEJUTI0N03a, TJIUIKH);
cghopmuposanHocms ymeHus ONPenesTh BUABI XUMUYECKON CBA3H B OPraHUYECKUX
COCIMHEHUSIX (OAUHAPHBIC U KPATHBIC);

cghopmuposanHocms ymeHuss IPUMEHSTh TOJI0KEHUS TEOPUH CTPOCHUS

oprannueckux BemectBs A.M. BytiepoBa st 00bsICHEHHS 3aBUCIMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;
chOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaATh COCTAB, CTPOCHHE, (DU3UUECKHE U
XUMHUYECKHE CBOICTBA TUIIMYHBIX MPEACTABUTENICH PAa3IMUHbBIX KJIACCOB OPraHUYECKHX
BemiecTB (METaH, 3TaH, STUICH, IPOMIIICH, alleTWIeH, OyraaueH-1,3, metmiOyraauenl,3, 6eH307, METaHOM,
3TaHOJI, STUJICHIJIUKOJIb, MIULEPUH, (PEHO, aleTallbIeT U/,

MypaBbUHAs U YKCYCHasl KMCIIOTHI, INIFOK03a, KpaxmaJl, LEJIII0J103a, aMUHOYKCYCHAas!
KHCIIOTa), WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKIX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;
chopmuposanHocms ymeHus: XapakTepu30BaTh HCTOYHUKHU YIIIEBOJOPOIHOTO

CBIpbs (He(Th, IPUPOAHBINA T'a3, YToib), CIOCOOBI X MEPEePadOTKU U MPAKTHUECKOE
MIPUMEHEHHE TPOAYKTOB NepepaboTKu;

cpopmuposanHocme ymeHuti TPOBOAUTH BBIYUCICHHS M0 XUMUYECKHM yPaBHEHUAM
(Macchl, 00bE€Ma, KOJIMYECTBA HCXOIHOTO BEIIECTBA WM MPOyKTa PEaKIUu O
M3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOJAHBIX BEIIECTB

WJIH MIPOJIYKTOB PEAKIUN);

cpopmuposanHocms ymeHuti BIAACTh CACTEMON 3HaHUI 00 OCHOBHBIX METO/AX
HAyYHOTO MO3HAHUS, UCTIOIB3YEMbIX B XUMUU MPU U3YUYEHUU BEUIECTB U XUMHUYECKHUX
sIBJICHUH (HaOJI0/IeHre, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHNE), UCTIOIB30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS IJISl IPUHATUS PELICHUIH B KOHKPETHBIX )KU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEICCTBAMH U UX IPUMCHCHHEM;

cghopmuposannocms ymenuii COOMIOAATH MPaBUIIa MOJIb30BAHUS XUMHYECKON

MOCYJI0¥ U JIa0OPaTOPHBIM 00OPYAOBAHUEM, a TAKKE MPABHIIa OOpaIEHHUs C BEIECTBAMHU
B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBIMOJTHEHUIO TAOOPATOPHBIX XUMHUYECKHUX OIBITOB;
cghopmuposannocms ymeHuil TIIAHUPOBATh U BBIIOJIHATh XUMUYECKUI

AKCIIEPUMEHT (IIPEeBPAICHHs] OPTaHMYECKHUX BEIIECTB MIPU HATPEBAHHUH, TOTyUYEeHUE
ATUJICHA ¥ U3YUYE€HUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU OPTaHUYECKUX BEIIECTB,
JeHaTypalus OeJIKOB IPU HarPeBaHHH, [IBETHBIE PEAKIINH OEJIKOB) B COOTBETCTBUU

C MpaBUJIaMH TEXHUKHU O€30MaCHOCTH P 0OpaIeHUH ¢ BEIIECTBAMHU U J1a0OPaTOPHBIM
0o0opynoBaHUEM, IPEACTABIATH PE3YIbTAThl XUMUUYECKOTO IKCIIEpUMEHTA B popMe
3aMiCH YPaBHEHUM COOTBETCTBYIOIIUX peaKIuii U (hOpMYIUPOBATh BHIBOJIBI HA OCHOBE
ATUX Pe3yabTaTOB;

cghopmuposannocms ymeHull KpUTHYECKH aHaIU3UPOBATh XUMUUYECKYIO

nH(pOpMaIIHIO, TOYYaeMYIO U3 Pa3HBIX HCTOUHUKOB (CpeACTBa MacCOBOM MH(OpMAIIHH,
WuTepHer u 1pyrux);

cpopmuposannocme ymenuti COOIOAATH MPABUIIA HKOJIOTHUECKH 11€7IeCO00Pa3HOTOo
MOBEJICHHUS B OBITY U TPYJIOBOM JESITEIILHOCTH B LIEJISX COXPAHEHUST CBOETO 3/I0POBBS U
OKpY>Karolllel MPUPOJIHOM CpeJibl, 0CO3HABATH OMACHOCTh BO3/ICUCTBUS HA )KUBBIC
OpraHU3MbI ONIPEICTEHHBIX OPTaHUYECKHUX BEIIECTB, MOHUMAas cMbIC roka3atens [TK,
MOSICHATH Ha IPUMEpaxX CIOCOObl yMEHBIIIEHUS U MPEAOTBPAILICHHUS UX BPEAHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUTS 00YYAOIINXCS ¢ OTPAHUYEHHBIMH BO3MOXXHOCTSIMU 3/IOPOBBS: YMEHUE

MIPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MMO3HAHUS BEIIECTB U
XUMHYECKUX SBIICHHIA;

JUTSI CIICTIBIX M CITA0OBHUAAIIMX O0YJArONTUXCS: YMEHHUE MCII0JIb30BaTh pelibeeHHO
TOYCUYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux (Gpopmyit.

B 11 knacce

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4IecKast XuMUsD»
OTpaXKaroT:

cghopmuposanHocms npedcmasieruli: 0 XAMAYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, POJIH XUMHH B IO3HAHUU SIBJICHHUMA IPUPOJIHI,




B ()OPMUPOBAHUHU MBIIICHUS U KYJIbTYPbI JUYHOCTH, €€ (PYHKIIMOHATIBHON
IpPaMOTHOCTH, HEOOXOAUMOM ISl PELICHUs IPAKTUYECKUX 3a/1a4 U 3KOJIOTHYECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MIPUPOIHOM Cpee;

BJIAJICHAE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYACT: OCHOBOIIOJIATAIOIINE
MOHATHUS (XMMHYCCKHI JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 2JIEKTpOHHBIC OpOUTAIIN
aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIDHBIN 00BEM, BaJICHTHOCTb,
ANEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIEHMSI, XUMHUECKas CBSA3b (KOBAJIEHTHA,
MOHHAs1, METAJIIMYECKasi, BOJOPOIHAS ), KpUCTAININYECKAs PEIIETKA, TUIIbI XUMUYECKHX
peaxkiuuii, pacTBOp, 3JEKTPOIUTHI, HEIJIEKTPOIUTHI, JEKTPOIUTUUECKAS AUCCOLUALIMS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOM PEAaKIIUU, XUMAYECKOE
pPaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUSI FIEKTPOIUTUYECKON TUCCOLIMALINY,
nepuogndeckuii 3akoH [I.M1. Menneneesa, 3aK0OH COXpaHEHHUS MacChl BEIIECTB, 3aKOH
COXPAHEHHUS U IPEBPAIECHUS SHEPTUU IPU XUMUYECKUX PEaKLHUsX ), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUH, MUPOBO33PEHUYECKHUE 3HAHMS, JICKALIUE B OCHOBE
MOHUMAaHMSI IPUYMHHOCTU ¥ CUCTEMHOCTH XUMUYECKUX SBJICHHM, (PaKTOIOrMYECKHE
CBEJIEHUs O CBOMCTBAX, COCTaBE, MOJIYYEHUHN U OE30I1aCHOM HMCII0JIb30BAaHUH BaXKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTUUECKON AESITEIbHOCTH YEIIOBEKA;
cpopmuposannocme ymenuli BbIABIATh XapaKTepHblEe MPU3HAKU TOHATHH,
YCTAHABJIMBATh UX B3aUMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOIINE TOHATHS

IIPY OIIMCAaHUM HEOPraHMYECKUX BEIIECTB U UX IIPEBPALCHU;

cpopmuposaHHoCcme yMeHuti UCTIOb30BaTh XHMUYECKYIO CHMBOJIMKY

11 cOCTaBlIeHHs (POPMYJI BEIIECTB U ypaBHEHUH XUMUYECKUX PEaKIHid,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEJIbHBIX
HEOPraHMYEeCKUX BEUIECTB (yrapHblil ra3, yriaeKucislid ra3, aMMHaK, raméHas u3BecTh,
HeraméHasi U3BeCTh, IUThEBAsI CO/A, IUPUT U APYTHUE);

cpopmuposannocme ymenuti ONPEaensiTh BAICHTHOCTb U CTEIIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBSA3H
(KoBaJIeHTHas!, NOHHAs!, METAJIMYECKasi, BOJOPO/IHAS) B COETUHEHUSX, THIT
KPUCTAIJINYECKON PEIIETKN KOHKPETHOIO BEllecTBa (aATOMHasi, MOJIEKYJIIpHasi, HOHHa,
METaJUINYecKas ), XapakTep Cpe/Ibl B BOJHBIX paCTBOPAaX HEOPraHWYECKUX COEIMHEHMH;
cghopmuposannocms ymeHuil yCTaHaBIUBATh MPUHAIEKHOCTh HEOPTraHUYECKUX
BEIIIECTB 110 UX COCTaBY K OIpeIeIEHHOMY KJlaccy/TpyIme coeMHeHUH (pocThie
BELIECTBAa — METAJUIbl 1 HEMETAJUIbI, OKCHU/Ibl, OCHOBAHUS, KUCIOThI, aM(OTEpHBIE
TUIPOKCHJIBI, COJIN);

cpopmuposannocme ymeHuti pacKpbIBaTh CMBICI IEPHUOAUYECKOTO 3aKOHA

JI.U. MenzeneeBa u IeMOHCTPUPOBATh €TI0 CUCTEMATH3UPYIOLIYI0, OOBSICHUTENBHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

cpopmuposanHocme ymenuti XapakTepu30BaTh JIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUYECKUX 371eMeHTOB 1—4 nepronoB [leproanueckoit cicTeMbl XUMUYECKUX
anemenToB J[.J1. MeHzeneeBa, UCTIONB3ys MOHATHSA «S-, P-, d-3JE€KTPOHHBIE OpOUTAIIN,
«QHEPreTU4ecKre YpOBHU», 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XMMHMUYECKHX 3JIEMEHTOB U UX COEMHEHUH 10 nepuoaam u rpynmnam [leprnoguueckoit
CHCTEMBI XUMHYeCKuX 3yieMeHTOoB .M. Menneneena;

cpopmuposannocme ymeHuti XapaKTepu30BaTh (OMHUCHIBATD) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEUIECTB Pa3IMYHbIX KJIACCOB, MOJITBEPKIATh
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]ly HEOPTaHUYECKMMHM BELLIECTBAMU

C TIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHIA;
cpopmuposannocme ymenus KiacCu(UIUpPOBaTh XUMUUYECKHE PEAKIIUU

10 Pa3JIMYHBIM MPU3HAKaM (YHCIY U COCTaBY PEarupyroINX BEUIECTB, TEIJIOBOMY

3¢ deKTy peakliuu, U3MEHEHHUIO CTENIeHEH OKHCIICHUS JIEMEHTOB, 00paTUMOCTH
peaxkiuy, y4acTHIO KaTalu3aropa);

cpopmuposanHoCcme ymeHuti COCTaBIATh YPAaBHEHHS PEaKIMid Pa3IMnYHbIX TUIIOB,
MIOJTHBIC M COKpAIIEHHBIC YPABHEHUS PEaKLUi HOHHOTO OOMEHa, YUUThIBAsK yCIOBHUS,
IIPY KOTOPBIX 3TH PEaKUUU UAYT 1O KOHLA;

cpopmuposannocme ymenuti IPOBOAUTH PEAKIIUH, TOTBEPKIAIOIIHE



KAaueCTBEHHBIN COCTaB Pa3IMYHbIX HEOPTAaHUYECKUX BEILLECTB, PACIIO3HABATH ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPIAaHMYECKUX BEIIECTB;
c(OPMHPOBAHHOCTP YMEHHMH pacKpbIBaTh CYHIIHOCTb  OKHCIUTEIbHOBOCCTAHOBHUTEIBHBIX
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOIO OajlaHCca 3TUX

peaKuuii;

cghopmuposannocms ymenuii 00BbICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM

PEaKIMU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PaBHOBECHS

B 3aBHCHMOCTH OT BHEIIHETo Bo3neicTBus (mpuHiun Jle Hlatense);
cpopmuposannocme ymenuti XapakTepu30BaTh XUMHUUECKUE MTPOLECCHI, JIeKaIIne

B OCHOBE IIPOMBIIICHHOIO MTOIYYEHUsI CEPHOM KUCIIOThI, aMMHAKa, a TaKKe
cpopmuposannocme npedcmasienuti 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJIOTHYECKUX
npo6iieMax XUMHUYECKOTO MPOU3BOJICTBA;

cpopmuposannocme ymeHuti TPOBOAUTH BEIYUCICHHS C UCTIOJIb30BAaHUEM MOHSATHUS
«MaccoBasi 10151 BEIIeCTBA B PACTBOPE», OObEMHBIX OTHOILIECHUH ra30B MPU XUMHUECKUX
PEaKIMsIX, MaCChl BEIIECTBA WM 00BbEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00BbEMY OJIHOTO M3 YYaCTBYIOIIUX B PEaKLMU BEIIECTB, TEIIOBOTO 3 dekTa
peaxkiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MACChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS
SHEPIUH;

cpopmuposannocme ymenuti COOIIOAATH IPABUIIA TIOJIH30BAHUS XUMUIECKOM

MOCYAOH U JIabopaTOpHBIM 000PYOBaHKEM, a TAK)KE IIPaBHIIa OOPAILEHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKLMSIMHU I10 BBIIIOJIHEHUIO JA0OPATOPHBIX XUMHUYECKUX OIBITOB;
cghopmuposannocms ymeHuil TIIAHUPOBATD U BBHIOTHATH XUMUYECKUIT

9KCIIEPUMEHT (pa3JioKeHHE NEPOKCH/IA BOJIOPO/Ia B IPUCYTCTBUH KaTajln3aropa,
ONpeJIeJICHUE CPeJIbl pACTBOPOB BEUIECTB C OMOILBIO YHUBEPCAIHOI'O HHIMKATOPA,
BIIMSTHUE PA3IIMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH PEaKIiy, Peakllud HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKkiuu Ha cylb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUS, PELLIEHUE SKCIIEPUMEHTANIbHBIX 3aJ1a4 110 TeMaM «Metamib» u «Hemerans»)
B COOTBETCTBHUH C IIPABUIAMHU TEXHUKH 0€30MaCHOCTH NP OOPAILEHUH C BEIIeCTBAMH U
abopaTOPHBIM 000PYIOBAHUEM, TIPEACTABIISITH PE3YJIbTaThl XMMHUYECKOTO
HKCHEpUMEHTa B (JOPME 3aMUCH YPaBHEHUH COOTBETCTBYIOIUX PEAKIIMNA U
(bopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

cpopmuposannocme ymeHuti KpUTUIECKN aHATM3UPOBATh XUMUYECKYIO

nH(pOpMaILIKIO, TOJYYaeMYIO U3 Pa3HbIX HCTOUHUKOB (CpeACcTBa MacCOBOM
KOMMYHUKaIH, IHTepHET U 1pyrux);

cghopmuposannocms ymenuii COOMOAATH MPaBUiIa SKOJIOTMUECKHU 11e1eco00pa3Horo
MOBEJCHUS B OBITY M TPYZOBOI JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpY>Karolle NpUpOTHON CPEbI, OCO3HABATH OMACHOCTh BO3JAECHCTBUS HA KUBBIC
OpPTraHMU3MBI ONPEIEIEHHBIX BEIIECTB, TOHUMas cMblci nokazatesns [1/IK, noscHaTs

Ha IprUMepax crocoObl YMEHBLICHUS U MTPEAOTBPAILEHUsI UX BPEAHOIO BO3JEHCTBUS

Ha OpPTraHH3M YEJIOBEKa;

JUIs 00Y4arOIIMXCsl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS: YMEHUE

MPUMEHSATH 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX [MO3HAHMUS BEIIECTB U
XUMHUYECKUX SIBJICHHIA;

JUISL CIIETIBIX U CJIA00BUISANIMX 00yYarOIUXCs: YMEHUE HCII0JIb30BaTh pelibe(hHO
TOYEYHYI0 cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux (Gpopmyit.

peakuuii



Conep:xanue y4eOHOro npeamera
10 KJIACC (344, 1 yac B HeeJ1I0)

Tema 1. TeopeTnueckue oCHOBBI OpraHuyeckoii xumun ( 3 yaca)

[Ipeamer oprannyeckoil XMUMHH: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHUE

B IIOJIyYEHUHU HOBBIX BEILECTB U MaTepHasioB. Teopusi CTpOEHUs OpraHUYECKUX
coenunenuii A.M. ByrnepoBa, e€ ocHOBHBIE TIOJI0kKeHUsA. CTPYKTYpHBIE (hOPMYJIBI
OpraHUYeCcKUX BewecTB. I'oMonorus, nzoMepusi. XuMHU4eCcKas CBSI3b B OPraHUYECKUX
COEIMHEHUSX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o kinaccudukay opranndeckux Beniects. Homenkmnarypa
OpPraHMYECKUX COEAMHEHUH (CUCTeMaTu4ecKas) U TpPUBHAJIbHbIE Ha3BaHUsI BaKHEHIIINX
MIPEACTABUTENEHN KJIAaCCOB OPraHMYECKUX BELIECTB.

DKCcrepUMEHTAJIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX NPEBPALLEHUN

O3zHakoMJIeHHEe ¢ 00pa3laMi OpraHUYeCKUX BEIECTB U MaTeprallaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OPraHUUYECKUX BEIIECTB, HAOIIOIEHUE U OIIMCAHUE
JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BELECTB [P HAIrPEBAHUH
(maBieHue, OOYTIMBAHUE M TOPEHUE).

Tema 2. Yriesogopoasi ( 13 yacos )

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTHYECKUM psAl. MeTaH u 3TaH — mpocTenime
MPEJICTAaBUTENN ATKAHOB: (PU3NYECKHE U XMMHUECKHE CBONCTBA (PEaKuu 3aMeIIeHUs U
TOpPEHMS), HAX0X/IEHNUE B IPUPO/JIE, TOTYyUEHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUUECKHUH psiJl. DTUIIEH U IPOIUJIEH —
MPOCTEUIINE PEACTABUTENN aJIKEHOB: (DU3MYECKHE U XUMHUECKUE CBOMCTBA (peaKIiu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUN, OKUCICHHS U TTOJIMMEPHU3AIIIH ),
[I0JIy4YE€HUE U IPUMEHEHHE.

Anxamuensl: Oyraauen-1,3 u metunOyraaues-1,3: cTpoeHue, BaxxHeme
XMMHUYECKHE CBOICTBa (peakuus noaumepusanun). [loaydeHre CHHTETHYECKOTro
Kay4yyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHMSI, TOMOJIOTMYECKUHN psil. ALIETUIIEH —
NPOCTEHUIINI PECTaBUTEIb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUUECKUE
CBOMCTBA (peaKIMK THAPUPOBAHNS, TAIOTEHUPOBAHUS, THPATALIUHU, TOPEHUS),
IIOJIyYE€HUE U IPUMEHEHHE.

Apensl. benzon: cocras, crpoenue, puznueckre 1 XUMUYECKHE CBOMCTBA (peaKInu
raJlorTeHUPOBAHUS U HUTPOBAHUS), TTOJIy4eHUE U pUMeHeHue. 1o1yon: cocmas,
cmpoeHue, guzuueckue u XumMuieckue ceoucmea (peakyuu 2ai02eHUpo8aHus u
HUMPOBaHus), noiydenue u npumererue. TOKCUIHOCTH apeHOB. [ eHeTHUecKas CBA3b
MEX1y YIJIEBOAOPOaMU, MPUHAIJIEKAILIMMHU K Pa3IMUHbIM KJlaccaM.

[TpupoanbIii ra3 U NOMyTHBIE HEPTSIHBIE

ra3el. HedTp 1 €€ nmpoucxoxaenue. CriocoObl epepadoTKku He(TH: IEPEroHKa, KPEKUHT
(TepMUYeCKH, KaTaTuTHYECKUii), muponu3. [IpoaykTel mepepaboTku HeDTH, UX
MIPUMEHEHNE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroib v MpoIyKThl €ro
nepepadoTKH.

DKcrepuMeHTaAIbHBIE METO/IbI H3YUEHUS BEIIECTB U UX MpEBpallleHUui

O3nakomiieHHe ¢ 00pa3lamMy IiacTMace, KaydykoB M pe3uHbl, kojutekuuu «Hedtb»

1 «YTO0Jb», MOJIETUPOBAHUE MOJIEKYJI YTIIEBOJOPOIOB U rajlOre€HOIPOU3BOIHBIX,
MIPOBE/ICHUE MPAKTHUECKONW PabOTHI: MOTyYeHHUE ITUIICHA U U3YUYEHHUE €r0 CBOWCTB.
Pacuérnrle 3amaun

Brruncnenus mo ypaBHEHUIO XUMHUECKOHN peakiuu (Macchl, 00béMa, KOIMYecTBa
MCXOJTHOTO BELIECTBA UM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIECTB I ITPOJYKTOB PEAKIIUN).
IIpakTuyeckune padorsl. 1. [lonydeHne sTuaeHa M U3y4EHHE €T0 CBOMCTB.

Tema 3. Kuciopoaconep:xkamue opranndeckue coenuHerusi (11 yacos) )
[IpenenbHble OTHOATOMHBIE CHUPTHL. METaHOI U 3TaHOJI: CTPOeHUE, (PU3NUecKue 1
XUMHUYECKHUE CBOMCTBA (PEaKlMK C aKTUBHBIMU METaJlJIaMU, TaJIOT€HOBOIOPOIaMHU,
ropeHue), npuMeHeHue. BomopoiHbie CBsA3M MEX Ty MOJIEKyJIaMu CITUPTOB. JleiicTBre



METaHOJIa M ATaHOJIa Ha OPTraHU3M YeTIOBEKa.

MHoroaroMHble COUPTHI. DTUIIECHTIIUKOb U TJIULEPUH: CTPOEHUE, (PU3nUecKue U
XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHUE CO IIEIOYHBIMUA METAJIJIaMH, KAueCTBEHHAs
peaxius Ha MHOIOaTOMHbIE CIUPTHI). JleficTBue Ha opraHu3M 4enoBeka. [Ipumenenue
TJIUIEpUHA U ATUIICHTJINKOJIS.

@deHo: CTpOCHUE MOJIEKYIIbI, (PU3NYECKHe U XUMHUECKHE CBOMCTBA. TOKCHYHOCTh
¢denona. llpumenenue penona.

Anbaerupl 1 kKeToHbl. @opManbIeru, aleTanblIerul: CTpoeHue, Gu3ndecKkue u
XUMHAYECKHE CBOWCTBA (PEaKIIMK OKHCICHHUS U BOCCTAHOBIJICHUS, KAUECTBEHHBIE
peaxuun), noy4eHrue u NpuMeHeHue.

Ayemon: cmpoenue, usuueckue u xumuieckue ceolucmea (peaKyuu OKUCIeHus u
80CCMAHOGIEHU), NOJIyYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE IIpe/eNbHBIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYyCHAs
KHCIIOTBI: CTpOCHHE, (PM3UUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JUIs Kilacca
KHCJIOT, peakus dTeprUpHUKaINN ), TOTydeHne U npuMenenue. CteapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTEIH BBHICIIMX KapOOHOBBIX KUCIOT. Mblila Kak COJn
BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JCHCTBUE.

Crnosxxuble 3(Upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
a¢upoB. XKupsl. ['uapomnus xupos. [Ipumenenue sxupoB. bronorudeckas poib KHPOB.
VYrneBojbl: cocTaB, KilacCU(PHUKAIUS YriIeBOAOB (MOHO-, IU- U MOJIHUCAXAPUIBI).
['moko3a — mpocTelmii MOHOCAXapHI: 0COOCHHOCTH CTPOSHHS MOJICKYJIbI, (PU3UIECKUE
U XUMHUYECKHE CBOMCTBA (B3aumozeicTBue ¢ ruapokcunom meau(Il), okucnenue
aMMHa4YHBIM pacTBOpOoM okcuza cepedbpa(l), BoccranoBienue, OpoKEeHUE TIIFOKO3bI),
HaXO0XJICHHUE B IPUPOJIe, MPUMEHEHHUe, Ononorndeckas posib. @orocunres. Ppykrosa
KaK M30Mep TIFOKO3BI.

Caxapo3za — npedcmasumeins OuUcaxapuoos, cuOpoaU3, HaxoHcoeHue 8 npupooe u
npumeHenue.

Kpaxman u nenirono3a kak nmpupoabie noaumepsl. CTpoeHne kpaxmaia u
HEIUTI0NI03bl. DU3MUECKUe U XUMUYECKHAE CBOMCTBA KpaxMaia (THAPOIN3, KaueCTBECHHAS
peaxius ¢ HOJ0M).

DKCIepUMEHTATEHBIC METO/IBI H3yYSHHS BEIIECTB U UX MPEBPAICHUN

[IpoBenenue, HaOMIOICHNE U ONMCAHUE IEMOHCTPAI[MOHHBIX OMBITOB: TOPEHUE
CIIHPTOB, KAYECTBEHHBIE PEAKIIMH OJTHOATOMHBIX CIIUPTOB (OKUCIIEHHE STAHOJIA OKCHUIOM
meau(Il)), MHOrOaTOMHBIX CIUPTOB (B3aMMOEHCTBHE TIIUIIEPHHA C THIPOKCUIOM
meau(Il)), anpaernnoB (okucIeHHE aMMUAYHBIM pacTBOpoM okcujia cepedpa(l) u
ruapokcuaom menu(Il), B3aumoeiicTBrue KpaxMania ¢ H0JI0M), TPOBECHHE
MPaKTUYECKOU pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrble 3aga4u

Boruncnenus no ypaBHEHUIO XMMHUECKOHN peakiuu (Macchbl, 00bEMa, KOIMYecTBa
MCXOJTHOTO BEIIECTBA WU MPOAYKTA PEAKIINH 110 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB UM MPOAYKTOB PEAKIIHH).

Tema 4. A3oTconep:kaniue opranuueckue coeqnnenns (5 yacon) )

Amunsl. Memunamun u anunun. cocmas, cmpoenue, usuyecKue u XumuiecKue
ceoticmaa (2opeHue, 83aumooeticmaue ¢ 6000 U KUCTOMAMU).

AMWHOKHCIIOTHI Kak aM(QOTEpHBIC OpTaHUYeCKre coennHeHus. Ou3nueckue u
XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMepe TIuIMHa). buonorudeckoe 3HadeHme
aMHHOKHUCIOT. [lenrTupl.

benku kak mpupoHbIe BHICOKOMOIIEKYISIpHBIE coenHeHus. [lepBuunas,

BTOpUYHAS U TPETHYHAs CTPYKTypa O0eakoB. XUMHUECKHE CBOICTBA OEIKOB: THIPOIH3,
JIeHaTypalus, KaYeCTBEHHbIC PEAKIIH Ha OCIIKH.

DKCIepuMEHTATEHBIC METOJIBI H3YUeHUS BEIIECTB U UX MPEBPANCHUI

Habmoienue u onucanue JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpAIHsI OSIKOB

MIPY HarPEBaHUHU, [IBETHBIC PEAKIIMH OCIIKOB.

BricokoMounekysipHbIe COeAMHEHUS

Tema 5. BicokoMoJieKyIsipHbIe coequnenns (2 yaca) )



MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb TOJTUMEPU3AIINH, CPETHSS MOJISKYIISIpHAs Macca.
OCHOBHBIE METO/IbI CHHTE3a BRICOKOMOJICKYJIIPHBIX COSAMHEHUHN — MOJTUMEPHU3ALINS 1
MTOJIMKOHACHCAITHS.
Inacmmaccol (noausmunex, NOAUNPONULEH, NOJUSUHUIXIOPUO, NOJUCTIUPOIL).
Hamypanenwiti u cunmemuuecxkue kayyyku (6ymaouenosulil, X10ponpeHosulii u
usonperosvlil). Bonokua: namypanvhvie (X10N0K, ulepcmo, WENK), UCKYCCMEEHHbIE
(ayemamnoe 80J10KHO, BUCKO3A), CUHMemuyecKue (KanpoH u 1a6cam,).
DKCIEpUMEHTAIBHBIE METOJbI HM3YYCHHS BEHIECTB W HMX MpeBparieHuil.O3HakoMmieHHe ¢ oOpasmamu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.
KypcuBOM B TEKCTE BBIICICHBI JIEMEHTBI COJIEPKaHUs yUeOHOTO MaTepraia, KOTOPhIe U3YJaroTCs
B O3HAKOMUTEJILHOM ILJIaHE M HE BKJIFOYAIOTCSI B COCTaB MPEAMETHBIX pe3yinbTaToB ocBoeHust @OIT COO
Ha 0a30BOM ypOBHE

11 KJIACC

Tema 1. Teoperuueckune ocHOBbI XumMuu ( 12 yacoB)

XuMu4yecKuit aeMeHT. ATom. Sapo aroma, U30TOMbI. DIEKTPOHHASI 000I0UKa.
DHepreTUYecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTAIIH, S-, P-, O- S7IeMEHTHI.
Oco0eHHOCTH pacrpeaeneHus YEKTPOHOB MO0 OPOUTANIIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YeTHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(PHUTYpaLns aTOMOB.

[lepuonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB

J.W. MenneneeBa. CBsi3b nnepuoindeckoro 3akoHa u Ilepuoanueckoil cucreMsl
XuMu4ecKkux 3eMeHToB [[.1. MenaeneeBa ¢ COBpeMEHHON TEOPUEH CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTBIX U CJIOKHBIX BEUIECTB IO IPYIIAM U NepruoaaM. 3HaYeHUE NEPUOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BeliecTBa. XUMHUECKas CBsI3b. BUJIbl XMMHUYECKOH CBsI3U (KOBaJIEHTHAs
HEMoJIsIpHas U NOJIsIpHAsi, HOHHAsA, MeTajInueckas). MexaHu3mbl 00pa3oBaHMs
KOBQJICHTHOW XMMHUYECKOM CBsI3M (OOMEHHBIN U IOHOPHO-aKIIENTOPHBIN). Bogopoanas
CBsA3b. BaneHTHOCTB. DnekTpooTpuaTenbHOCTh. CTeneHs oOkucaeHus. MIoHbl: KaTHOHBI
Y aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA
cocTaBa BellecTBa. THIbI KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTb CBOICTBA BEILIECTB
OT THIIa KPUCTAJUIMYECKON PEIIETKH.

[TonsTre o nucnepcHbIX cuctemax. McTuHHbIE U KOJUIOUAHBIE pacTBOPHl. MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE.

Krnaccudukanus Heopraunueckux coeiuHeHnid. HoMeHkiaTypa HeopraHu4eckux
BenlecTB. ['eHeTHUEeCKas CBA3b HEOPraHUYECKUX BEUIECTB, TPUHAIIEKALINX

K pa3jMyYHbIM KJIaccaM.

Xumnueckas peakius. Knaccudukanus XuMU4ecKUX peakivii B HeOpraHM4eckon

Y OPraHUYECKON XUMUU. 3aKOH COXPaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
IIPEBPALICHNS] SHEPTUN IIPU XUMHUYECKHUX PEAKLIUAX.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3uyHbIX (pakTopoB. OOpaTuMbie

peakiuu. XuMHUECKOe paBHOBecHe. DaKTOPBI, BIUAIOIINE HA COCTOSHUE XUMHUECKOTO
paBHoBecus. [Ipuanun Jle Hlatense.

Onexrponutuyeckas aucconnanus. CuibHbIE U cnadble 37eKTpoauTsl. Cpena

BOJHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpallbHas, 1ejaouHas. [lonsamue 0 6000poOHOM
nokazamene (pH) pacmeopa. Peakuyn noHHOT0 00MeHa. I uopoiu3 HeopeanuuecKux u
Op2aHU4ecKux eujecme.

OKuCINTENbHO-BOCCTAHOBUTENIbHBIE peakluu. [lonamue 06 snekmponuze

pacniasoe u pacmeopos coneu. llpumenenue anexkmpoausa.

DKcrepuMEHTANIBHBIE METO/IbI U3YyUEHHS BEILIECTB U UX NPEBPALLIEHUI

HemoncTpanus tabnun «Ilepuoauyeckas cucreMa XMMHYECKUX 3JIEMEHTOB

J.U. MenpeneeBay», n3ydeHue Moieel KPUCTANTHUYECKUX PEIIETOK, HaOII0IeHHEe



Y OMHCaHUE IEMOHCTPAIMOHHBIX U 1a00PaTOPHBIX OIMBITOB (PA3I0KEHHUE MIEPOKCHUIA
BOJIOpOJA B MPUCYTCTBUM KaTaIN3aToOPa, ONPENEICHUE CPEIBl PACTBOPOB BEILIECTB

C TIOMOIIBIO YHUBEPCATHLHOTO HHIUKATOPA, peaKIIMi HOHHOTO 00MEeHa), MPOBEICHUE
MPaKTU4EeCKON paboThl «BrnusiHue pa3nuyHbiX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuumn».

Pacuérnele 3anaun

Pacué€rel 0 ypaBHEHUSIM XUMHUYECKHX PEAKLUNA, B TOM YHUCIIE TEPMOXUMHUYECKHE
pacy€Thl, pacu€Thl C UCIOJIb30BAHUEM MOHATHUS «MACCOBast 10J1s1 BELIECTBAY.

Tema 2. Heoprannueckas xumus (18 yacosn)

Hewmeramnsl. [Tonoxenune HemetamioB B [lepuoauyeckoil cucteMe XUMHUYECKUX
anemenToB J{.1. MenneneeBa 1 0COOEHHOCTH CTpOeHUsI aTOMOB. Du3nyeckue CBOMCTBa
HEMETAIJIOB. AJIOTPONHS HEMETAJIOB (Ha pUMepe KUCIopoa, cephl, hocdopa u
yrieposa).

XuMHYecKre CBOMCTBA BKHEHIIINX HEMETAINIOB (TaJIOT€HOB, CEPBI, a30Ta,

docdopa, yraepoaa u KpeMHUS) H UX COSAUHEHHIA (OKCHIOB, KHCIOPOICOAEPIKAIIIIX
KHCIIOT, BOJAOPOJIHBIX COETUHEHU).

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnsl. [lonoxenune metamwioB B [lepuoanueckoil cucreMe XUMUYECKUX

anemenToB J.W. MenneneeBa. OcoOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK ATOMOB
MetaisoB. O6mmue ¢pusnueckue cBoiicTBa MeTamioB. CruiaBbl METAIJIOB.
DNEKTPOXUMHUECKUN Psiji HAIPSDKEHUN METaIIIOB.

XHUMHYECKHE CBOMCTBA BAXKHEHUIIINX METAIUIOB (HATPHM, KWK, KAJIBIIMI, MAarHUH,
ATIOMUHUM, IMHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHECHUM.

O61ue cnocoObl monydeHus: MeTauioB. Memannypeus. Kopposus memanios.

Cnocobvl 3awumul om koppo3uu. I[IpuMeHeHNe METaJUIOB B OBITY U TEXHHUKE.
DKCHEepUMEHTAIbHBIE METObI U3YyUEHUS BELIECTB U UX IIPEBPAILICHUM

Nzyuenune komiekuu «MeTauibl U CIIaBbI», 00pa3I[0B HEMETAIIIOB, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a/a4, HAOIIOCHHUE U OMHMCaHNe IEMOHCTPAIIMOHHBIX U
J1a00pPaTOPHBIX OIBITOB (B3aUMOIEHCTBHE THAPOKCH 1A ATFOMUHHUS C PACTBOPAMH KUCIOT
U 1IeJI0Y€il, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJIJIIOB).

Pacuérnrle 3agaqu

Pacuéter Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY

BEIIIECTBA, MAacCe UM 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00hEMa, KOJTMYeCTBa BEIIeCTBA) MPOAYKTOB PEAKIUH, €CITH OJJHO U3 BEUIECTB
HMMeEET MPUMECH.

IIpakTHyeckne padorsl. 1. Pemenne skcnepuMeHTaNbHBIX 337a4 110 TeMe «MeTaby.
2. Pemenne skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «Hemeramns».

Tema 3. Xumust u :ku3Hb ( 3 yaca)

Ponp xumun B oOecrieueHuN SKOIOTHIECKOM, DHEPTETUIECKOM U MHUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIUITMHBL. [[0OHITHE 0 HAyYHBIX METOIaX MO3HAHUS BEIIECTB
Y XUMHYECKHUX PEAKIUM.

[IpencraBienust 06 OOIMMUX HAYYHBIX MIPUHIIUIIAX MPOMBIIUICHHOTO TOTYYSHHS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB U MAaTEPHAJIOB: BaXKHEHIIINE CTPOUTENIbHBIE MAaTEPHAIIBI,
KOHCTPYKITMOHHBIE MaTepUaJIbl, KPACKH, CTEKJI0, KepaMHUKa, MaTePHUaITbI

JUIS DIIEKTPOHUKHY, HAHOMATepUaibl, OpTaHUYECKHE U MUHEPAIbHbBIE YI0OPEHHUS.
XUMHS ¥ 37I0pOBbE YEJIOBEKA: TTPaBUjIa UCTIOIb30BaHUS JICKAPCTBEHHBIX

MpernapaToB, MpaBuia 6e30MaCHOTO HCIIOIb30BaHMs MPENapaToB OBITOBON XUMUHU

B TIOBCETHEBHOM JKU3HU.



TemaTn4yeckoe mIaHMpoBaHue YpoxkoB xumun B 10 kiiacce

No HaumenoBanue pasnena Bcero gacos B ToMm uncne B Tom
pasne KOHTp. pal. | 4ucIie mpax.
na pao.
1. Teopernyeckne OCHOBBI 3
OpPraHUYECKON XUMUU
2. VYTr11eB010pO/IbI 13 1 1
3 Kucnopoacoaepxaniue 11 1
OpraHMYECKHe COCTUHEHUS
4, A30TcoepKallue OpraHuyeCcKue 5 1
COEJTMHEHUS

5. BrIcOKOMONIEKYIISIpHBIE COETMHEHUS 2

Hroro 34 3 2

TemaTuueckoe INIAHUPOBAHME YPOKOB XUMMH B 11 kaacce
No HaumenoBanue paznena Bcero uacos B ToMm uncne B ToMm
pasne KOHTp. pal. | YHCIIE MpaK.

na pao.
1. TeopeTnueckne OCHOBBI XUMUU 12 1 1
2. Heopranuueckas xumus 18 1 2
3. XUMHUS ¥ )KU3Hb 3

Hroro 33 3 2
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