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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM € CHCTEMHO-IEATEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyYaIOIIMMHUCS POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEACIICHUIO; HATMYME MOTHUBALIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIBLHON M TMPAKTHYCCKOW EATCIHLHOCTH
00yJaromuxcs B MPOLecce peaan3aiui 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh OIbITa ITO3HABATEILHOW U TMPAKTUYECKON JI€SITEIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3aiuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax M TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATU3E PA3IUIHBIX BUIOB YUCOHON ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeCa W II03HABaTEIbHBIX MOTHBOB B TIOJIYYCHUH U TIOCICAYIOIIEM
aHanu3e WH(POpPMAIUU O MEePEOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEYECTBECHHOM
XUMUU;



3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMHU SIBIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU JIEATETLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE Yy4yacTWE B PEHICHWH MPAKTUYECKUX 3aaad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHs BOMPOCOB PAIIMOHATIBLHOTO MPUPOIO0TIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIE IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHUMAHUS CIHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUS € poird B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbl U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUabHOM KyJNbTYpPhl, B PEIICHUH TJ100aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICUEHUN
YCIIOBUM YCHEIIHOTO TPYJla U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[IOHUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY>KarOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNudHbIX chepax mpodeccruoHaaIbHOM
JEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI



MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IPOTPAMMBI IO XUMUHU HA YPOBHE
CpellHero o01ero o0pa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIe MOHATHUS, OTpa)XKarouue
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(HUKY METOJIOB TO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIBHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAIbHbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACsATh LENU JIEITECIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh TMPH OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS:
BBIJICJISITh XapPaKTEPHBIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIACIbHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJs KiIacCUPUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXXJCHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOIBI U 3aKJIFOUCHUS,

IPUMEHATH B MPOLIECCE MMO3HAHUS MCIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU pEIIeHWH Y4eOHBIX MO3HABATEIbHBIX W MPAKTHUUYECKUX 3ajiad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BELIECTB U XUMHYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O NPOAETIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpMaUeil: NPUMEHSATh MEXIpeAMETHbIE (pu3uueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;
UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHHUKaTHBHBIC YHMBeEpPCaJIbHbIE y4eOHbIe JeHCTBUA: 33aBATh
BOIPOCHI 1O CYIIECTBY 00CYKIAEMOM TeMbI B X0JI€ AUAJIOra U/WIH TUCKYCCUH,
BBICKA3bIBaTh UJIeH, POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHUS NIPEJIOKEHHON 3a/1a4K;



BBICTYNIaTh C MpE3eHTAalMeld pe3ylbTaTOB MO3HABATENIbHON JAESITEeIbHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThI MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

CaMOCTOATENILHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO  IO3HABATEJIbHYIO
NeSATEIbHOCTh, Ompenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMbplii  aJrOpUTM JCUCTBUN TpHU
BBIMIOJTHEHUH YYE€OHBIX UM UCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILIECTBIISITh CaMOKOHTPOJIb  JI€ATEJIBHOCTM Ha OCHOBE CcaMoOaHalu3a M
CaMOOLICHKH.

IMMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI TI0 XUMUU Ha YIIyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
M0 TOJYYCHHIO HOBOTO 3HAHHS M MPUMEHEHUIO 3HAHWW B Pa3IUYHBIX YYEOHBIX
CUTYallMsIX, a TAKXKE B pPeabHBIX KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX ¢ XuMuen. B
mporpaMme MO XHMHHM TIPEIMETHBIE pPe3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YyYEHUS.

10 KJIACC

[IpenmeTHbie pe3ynpTaThl OCBOEHHUsI Kypca «OpraHudeckas XUMUS)
OTPaXKaroT:

Cc(OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OpPraHUYeCcKOn
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pOoJu B OOECIEUYEHUH YCTONYMBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHun paIoHaIbLHOTO
MPUPOOTIOIH30BaHNs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KyJIbTyphI
YeJloBeKa, a TakKKe DJKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBbIO U IPUPOJHOMN CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMHUYECKUH DJIEMEHT, aTOM, SAPO U DJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHbIC OpOWTaIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alus aTOMHBIX OpOuTaleld, HOH, MOJIeKyJa,



BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIApHAsI Macca, MOJISIPHBII 00BEM, YTIIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
Tpynmna, paaukain, CTPYKTypHble (opmymbl (pa3BEPHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHass M MPOCTPAHCTBEHHAas (TeoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUU pANl, TOMOJIOTH, YTIECBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COEIUHEHUsS, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuognueckuit 3akoH J[. VM. MenneneeBa, Teopus CTPOEHUSI OPTraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TMpPU XUMUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI MPUYUHHOCTA U CUCTEMHOCTH XMMHYECKHUX SIBIICHUI; MPEIACTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUUYECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOMMX  HAay4YHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOM3BOCTBA (HA IpUMEpE MPOU3BOJICTBA METaHOJIa, IepepabOTKU HePTH);
c(OPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU
OIMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEIMHEHMI;
chOpMHPOBAHHOCTH YMEHHUIA:

UCITIOJIB30BaTh XUMUYECKYI0 CHMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLHUHA M PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OallaHca JTUX peaKlMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUN;

U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XUMHAYECKOIO U MTPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPHUHAICKHOCTh M3YyUEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynmne COCIMHEHWH, [JaBaTb UM Ha3BaHMUS 10 CHCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BaHUS IS OTIEIHHBIX
IIPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TWIEH, alleTHIIEH, TOIYOJ, TJIMLEPUH,
ATUJICHTJIMKOb, (PEHOJ, (QopManblIerun, aneTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KMCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NATbMUTHHOBASI KUCIIOTHI,



TJIMIWH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWIWH, TUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. BytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOATKAHOB, AJIKEHOB, aJIKA/INECHOB,
JIKWHOB, apPOMATHYECKUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJCTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrieBOAOB (MOHO-, AM- W TOJIMUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYIOD  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHS TMOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCIMHEHUN OT
KPAaTHOCTH U THUIMA KOBAJICHTHOU CBSI3M (G- M T-CBSI3M), B3AUMHOTO BIIUSHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (He(dTb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHHUE TIPOYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
MEeTOJIaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE omneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3aIINIO, BBISIBICHUE MPUYMHHO-CJICACTBEHHBIX CBA3EH — JJIS U3Yy4CHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TOHMMAaHHWS CYIIHOCTH MaTepUaJbHOIO €IUHCTBA MU,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHUI: TPOBOJUTH PACUETH MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UIECKUX
BEMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX



BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKOU
(dbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XWMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHus, TUIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  0e30MacHOCTU  MOCJHEACTBHS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCMOJB30BATh MOJYYEHHBIE 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN OSKCHEPUMEHT (TIOJlydeHHE M HW3Y4YEHUE CBOWCTB OPraHUYECKUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUYHBIX KIACCOB U
KHUCJIOPOJCOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJACHUEM TPaBUII
O6e3omacHoro oOpalieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, MPEJACTABIAThH B pa3IndyHoON ¢dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOJTHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONpeIeIEHHBIX OPTaHUYECKUX BEILECTB, MOHUMAas cMbIci nokazarens [1/K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBITIIUICHHOCTHU U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMAIINK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHast U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, MIHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ M UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.

11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIass M HeopraHudeckas
XUMUSD) OTPaXKaroT:

chOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaTbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUW MPHUPOJBI, O MECTe M 3HAUCHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ POl B OOECIEYEHUU YCTOWYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
VMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
bopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTyphl 4YeJOBEKa, a TaKxke



HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SIpo aToMma,

M30TOIIBL, JJIEKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTANIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, TMOpUau3alivs aTOMHBIX OpOuTasel, HOH,
MOJIEKyJa, BaJeHTHOCTh, DJEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCIICHUS,
XMUMHYECKasl CBs3b (KOBAJICHTHAsl, WMOHHAs, MeETalJIM4yecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAs peuI€Tka, XUMHUYECKash peakuus, pacTBOp, SJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIMUS, CTENEHb JUCCOLMALINY,
BOJIOPOJHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBUTENb, TEIJIOBOH H3(deKT
XUMHUYECKON peakiiu, CKOPOCTh XUMUYECKOW PeaKIMi, XUMUIECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOJUTHUECKON AUCCOIMALMM, MEPUOANYECKUN
3akoH JI.1. MenzeneeBa, 3aKOH COXpPAHEHUSI MAacChl BELLIECTB, 3aKOH COXPAHEHUS U
MPEBpAIICHHS] YHEPTHH MPH XUMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIWYECKUH SI3BIK
XUMHH, MHPOBO33PCHUECKHE 3HAHHs, JieKallue B OCHOBE MOHMMAHUSA
OPUYUHHOCTH U CUCTEMHOCTHM  XMUMHYECKHUX  SIBJIEHUH;  COBpPEMEHHbIE
IPEJCTaBICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM  YPOBHSX; TMPEACTABICHUS O MEXaHW3MaX XUMHUYECKHX
peakiuii, TEPMOJMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTAX  MX
OPOTEKaHUsl, 0 XMMHUYECKOM PaBHOBECHM, PAaCTBOPaX W JUCHEPCHBIX CHCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BaXKHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKON
NESTEIbHOCTH ~ YellOBeKa, OOMMX  HAyYHBIX  NPHUHIWNAX  XUMHYECKOTO
IPOM3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE NPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIINE MOHATUS IPU
OTNMCAaHUU HEOPTAaHWYECKUX BEUIECTB U UX MPEBPAIlCHUH;

c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BaTh XMUMHUYECKYIO CHMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OTNPEACISATH BAICHTHOCTh M CTETICHb OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBs3HM (KOBaJCHTHAS,
WOHHAsA, METaJUIMYecKasi, BOJOPOAHAas), THUMN KPUCTAUIMYECKOW pPEIETKU
KOHKPETHOT'O BELIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTABY, XUMUUYECKNE PEAKIUH 110 PA3IMYHBIM ITPU3HAKAM (YHUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa U
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUN
M3Yy4acMbIX BEIIECTB U XUMUYECKUX PEaKIUH;

Cc()OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XWMHYECKHX OJJIEMEHTOB IEPBOr0O—YETBEPTOTO IEPUOIOB
[lepuomnueckoit  cucremsl .M.  MeHngeneeBa,  UCNOJNB3ysSl  TOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMYECKHUX DJIEMEHTOB U HUX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

chOpPMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTb: OKHUCJIHMTEJIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
TUX peakUui; peakuuid HOHHOrO oOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIUi
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe r’MIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS);

c()OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOIO0 PAaBHOBECHSI IO BIUSIHUEM
BHeWHUX Bo3aeicTBui (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepHU30BaThb XUMHUYECKHE pEeaKluHu,
JeXallhue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHCIOTHI, aMMHAKa,
oOmre HayyHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; I€1ecO00pa3HOCTh



MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3pEHUs] COOTHOIICHHSI PUCK-TIOJNB3A;

c(OpPMUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTH 3TH 3HAHHS TIPH SKCIIEPUMEHTAIILHOM HCCIIEIOBAHUH BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBJICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osiee 0CO3HAHHOTO TTOHMMAaHUS MaTepUaIbHOTO EAMHCTBA MUPA;

cOPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JIOJsl BEIIECTBA B PACTBOPE» U «MOJISIpPHAsT KOHIICHTPAIIU;
Macchl BEIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYECHHUS BOJOPOJHOIO IOKAa3aTessi pacTBOPOB KHUCIOT M ULIEJIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUHU, €CIIM OJIHO M3 MCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
OTpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOJIYKTa pEeaKIuu; OOBEMHBIX OTHOUIEHUU
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIeTICHUE
CpeIsl pPAacTBOPOB BEHIECTB C TMOMOINBIO HWHIMKATOPOB, HW3YYCHHUE BIIHSHHUS
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIMH, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3adad 1o Temam «Metammey u  «Hemerammsy) ¢
COOJTI0JIEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GoOpMyJIUpOBaTh 1€JIb  HMCCIEAOBAHUS, TNPEACTaBISATh B
pasnTu4YHON (opMe pe3yiabTaThl dKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUH: COOJIIOIaTh MPABUJIA TIOJIb30BAHUS XUMUYECKOM
nocyoM W j1abopatopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIHMSAMH TIO BBIMOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, JKOJIOTMYECKH IEIeCO00Pa3HOr0 TMOBEACHUS B OBITY W TPYIOBOM
JESATETLHOCTH B IEJISIX COXPAHEHHUs CBOETO 3/I0POBbsI, OKPYXKAIOIMICH MPUPOTHON
Cpenbl H JOCTIKCHHsS €€ YCTOWYMBOTO PAa3BHUTHs, OCO3HABAaTh OMACHOCTH
TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHU3MBbI OIMPEACIIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;



c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISITH IEJICHAMPABICHHBIN TTOUCK
XUMHUYECKON MH(POPMAILIMK B PA3JIMYHBIX UCTOYHHUKAX (Hay4yHas U ydeOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBOi nHpopManuu, UHTEpHET U IpyTue), KpUTHIECKU
aHAIM3UPOBATh XUMUUYECKYIO HH(POPMAIINIO, IepepadaThiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a/1auei.



COAEPXKXAHUE OBYUYEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYEHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). THUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuie u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coenuHeHuit A.M. byrtinepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHasl,
ckenetHass. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe Y(QPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukanuu opraHudeckux BemiectB. [lonsTue o
dbyukiuoHansHOM rpytie. 'omonorus. 'omonornyeckue psaasl. CucremMaTuyeckas
HOMeHKJIaTypa opranumdeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

Oco0OeHHOCTH W KJaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.
Aunkanbl. ["'omosiorudeckuil psii aakaHoB, oOmias (GpopMyna, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI alKaHOB, SP°-



ruOpuan3anus aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
AJIKaHOB.

XWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKUMM 3aMELICHUs, W30MEpHU3alui,
JNETUIPUPOBaHMS, LIUKIU3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipencrasnenue o
MEXaHU3ME peaKlMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YeHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmynna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOYyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, LMUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIy4YEeHUs U
IIPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMoyioruaeckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
ruOpuan3anusi aTOMHbIX opOuTanei yriepoja, 6- W m-cBA3U. CTPyKTypHas U
reoMerpudeckas (muc-TpaHc-) uzoMepus. @DHU3MYECKHE CBOMCTBA  AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIIEHUs B O-TMOJOKEHUE
IIPU JBOMHOM CBSI3H, INOJMMEpHU3aUnd U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJIyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKMHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aJTKHWHOB.
XYUMHYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIlni Ha TPOHHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omosoruyeckuili psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJLOPOJHOM pPaJuKalle, PEaKUWd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpHUMEpEe aJKWIbHBIX PaTUKajIoB, KapOOKCUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.



[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
NEPETOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHiIl), PUGOPMUHT, MHUPOIIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBs3b MEXAY pPa3InNYHBIMU KJIACCaMH YTJIEBOJAOPOJIOB.

DNEKTPOHHOE CTPOCHHME TIaJIOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIICHUs] TajoreHa Ha THUJIPOKCOTPYMIy, HHUTPOTPYIIY, HAHOTPYIILY,
amMuHorpynmy. JleifictBue Ha TrajOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3aumopeiicTBue AUraloreHaJkaHOB C MarHMEM U LIUHKOM.
[TonsiTue 0 METAJIJIOOPraHUYECKUX COETUHEHUSIX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOIOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuii yrieBoAOpOAOB pa3IMYHBIX KJaccoB (oOeciiBeunBaHHE OpPOMHON WM
MOJTHOM BOJBI, pacTBOpa IMEpMaHTaHaTa Kajus, B3aWMOJCWCTBUE AalleTHIICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEIECTBAX, IOJIYYEHHE OSTUIEHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHue ¢ KoyekuusMu «Hepts» n «Yromby, ¢
oOpa3llaMu  IJIaCTMAcC, KaydyKOB M pE3UHBI, MOJEIUPOBAHUE MOJIEKYIJI
YTJIEBOAOPOAOB U FaJIOT€HIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucnopoacoaepxaiiue opranuyeckue CoeAUHEHMS.

[TpenensHble omHOaTOMHBIE CHUPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHOJIa W J3TaHona). l'oMonormueckud pdan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u kinaccupukauus. Dusmyeckue CcBOWCTBAa  MpelEabHBIX
OJTHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMEIICHUs, JErUApaTalyd, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWMYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIIUPTHI. J[efCTBHE 3TaHOIA U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEeHUs M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBHUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — JTWICHIJIMKOJIb M TIuLEepuH. Duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKUMHU KHCIOTAMU, KayeCTBEHHAas peaklusi Ha MHOTOAaTOMHBIE
cnuptel. [IpencraBienne o MexaHU3Me pPEAKIMN HYKICO(PUIBLHOTO 3aMelleHus.



HeiictBue Ha opranu3m uenoBeka. CrnocoObl TONy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
OenzonbHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (heHona.
Crioco06b!I osryueHus U mpuMeHeHue geromna. GenonpopmanbaeTuaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHS] — alIbJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJIeruioB U KETOHOB, oO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. DuznuecKue CBONCTBA albJIETUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHIbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuust >TepUuPUKAUMU, PEAKIHH C YYaCTHEM YIJIEBOJOPOAHOrO paJIMKala.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTBL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXKHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenu BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MAJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OTYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUs H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKHUE CBOWMCTBA: THAPOJU3 B KHUCIOW U
HIETIOYHOM cpee.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesioyHo cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCJIOT. JKUphl B IpUpo/Ie.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO01as xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaos (MOHO-, TU-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajakTo3a, pubo3a,
Je30Kcupr003a. DPU3NYEeCKUe CBOMCTBA M HaxOXKJAeHHE B Ipupoje. PoTocuHTE3.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBaoIe 1 HEBOCCTAHABIMBAIOIINE aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupose u npumenenue. [loaucaxapuabl: Kpaxmall,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |



HeJuTroNo3bl.  PU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmaja: THAPOJIM3, KaueCTBEHHAs peakius C HOJO0M. XUMHUUYECKHUE
CBOMCTBA ILIEJUTIOJIO3bI: TUIPOIN3, MOTyYeHHe >PHUpPOB 1eToia03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B ANbJETUJ HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), BzaumoneiictBue
KpaxMalia ¢ MOJIOM, PEUICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «CIHPTHI U
dbenonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE YDUPBD».

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue MoJiekyl, oOmmas ¢Gopmyiia, U30MepHus, HOMEHKIATypa U (pu3ndeckue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu ankuaaMMOHUSL.

AHUJIMH — TMpeACTaBUTEIb aMHHOB apomaTuuyeckoro psaa. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpUMeHeHue anudarhuueckux amMuHOB. l[loiydenue aHwiMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble TIPEACTaBUTEIIN O
AMUHOKMCJIOT: TJWIMH, ajJaHuH. Ou3nueckue CBOWCTBA aMUHOKMCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMMHOKHUCIOT. CUHTE3 ¥ TUAPOJIN3 TIETUIOB.

benkun kaxk npupoaHeie ToguMmepbl. llepBUuYHas, BTOpUYHAS M TPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAIbHBIX 33Jlad [0 TeMaM



«A3oTcoaepxaiiue OpraHUYECKUe COEIMHEHUS 151 «Pacno3HaBanue
OPraHUYECKUX COCOUHEHUI.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3AIUS U MOJTUKOHICHCAIHS.

[Tonmumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJimdTUICHTEpePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBbBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJICHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMAcC ¥ BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnaenue MonekyIsipHOH (OpMysbl OPraHUYECKOTrO COCAMHEHHS II0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJISIpHON (OpMYJIbI OPTaHUYECKOrO0 COequHEeHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (HOpMYJIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMUYECKHX CBOWCTB WJIU CIIOCOOOB
MOJIyYEHHUsI, OMpeeieHue AO0JM BBIXOJAa MPOAYKTAa PEAKIHMH OT TEOPETHUUYECKHU
BO3MOYHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MeXXIpeaAMETHBIX CBSI3€U MPU U3YYEHUHU OPTAHUYECKONW XUMHUH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSATHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHHTE3, Kiaccuukaius, HaOIIOJCHHE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.



®usuka: Marepus, aroM, DJJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKHE BEJIMYMHBI, CIUHHUIBI H3MEPEHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpodHBIH TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, >KUPBI, HYKJICHHOBBIE KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOTIUBO.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHUS,
MOIOILIME CPEICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CoctaB aTOMHBIX siaep. XuMUYeCKUU aneMeHT. M3oromnbel. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Knaccudukamus XuMHIecKuX 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacnpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypaluyd HOHOB.
DJEKTPOOTPULIATETBHOCTb.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NepUOANYECKOTr0 3akoHa U lleprmonnueckoil cucTeMbl
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOHBIX BEIIECTB IO TrpyndnaM ¢ TepuoaaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.11. Menneneesa.

XuUMHYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCGHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KparHeie cBa3u. Bonopoanas cBs3b.
MexMoneKysapHbIe B3aUMOECHCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (HaA MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOIA).



[IpencraBieHre 0 KOMIUIEKCHBIX coeuHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIHMHEHUM.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucteMax. Mctuaable pacTBOpsl. [IpencraBinenue o
KOJUTOMIHBIX pacTtBopax. CrnocoObl BBIPRXEHHUS KOHIIEHTPALIMA PacTBOPOB:
MaccoBasi JoJisl BELIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllleHHbIE U
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUH. 3aKOH COXPAHEHMS MAacChbl BEUIECTB; 3aKOH COXPAHEHUS W INPEBPAICHUS
HHEPrUM MPU XUMUYECKUX peakuusax. TemnoBbie 3pPexThl XUMHUUECKUX PEaKIIUM.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOUW peaKIuy, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Karanns u kaTanu3aTtopsl.

OOpaTtumble 1 HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. KoHncranra
XUMUYECKOro paBHOBeCHUA. DAKTOpHI, BIUAIOLIME HA II0JOKEHUE XUMHUUYECKOTO
PABHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass nuccounanus. CuiibHble U ciaOble 3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpaibHas,
nienioyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponu3 coneit. Peakiun
MOHHOT0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHHS.
Oxucnurens M BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHUS W BOCCTAHOBJICHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeEToN 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M MX NPEBPALICHUN:
pa3lIoKEHHE MEPOKCHMAA BOAOPOJAa B NPUCYTCTBUM KaTalll3aTOpPa, MOJEIN
KPUCTAJUTMYECKUX PELIETOK, MPOBEACHUE peaklnii HOHHOTO 0OMEHa, ONpe/iesIeHne
Cpeabl pacTBOPOB C IOMOIIBID WHIWKATOPOB, W3Yy4YEHHE BIIMSHUSA Pa3JIMYHBIX
(GakTOpoB Ha CKOpPOCTh XHUMHUYECKOM pEaKIUU M TMOJOKEHHUE XHMHYECKOTO
paBHOBECHS.

Heopranuuyeckast xXumMusi.
[Tonoxenne HemeraiwuioB B llepuoguueckor cucreMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue



CBOMCTBA HEMETAJIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydenne, ¢uznyueckue W XUMUYECKHE CBOWMCTBA: PEAKIIMH C
METallaMM M  HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOMCTBA. [ HIpuibL
TomuBHbBIE ATIEMEHTHI.

["amorensl. Haxoxkaenwe B TpUpOjE, CIOCOOBI MOMydeHUs, (QU3HUYCCKUE H
XUMHUYECKUE CBOWCTBA. ['asioreHoBOAOpOABl. BaxHelie KUCIopoAcoaepKallre
COEJIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJIYYECHUS
rajioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxaenue B TpHUpPOJE, CIOCOOBI TMONY4YCHUS, (PU3UUECKHE W
xuMuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. Haxoxnenue B mpupojie, cHnocoObl MNOdy4YeHHUs, (undyeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOTydeHHs, (U3UYECKHE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinota u e€ conu. [lpumenenue ¢ocdopa u ero coeauHeruii. docdopHbie
ynoOpeHus.

VYraepon, HaxoXJIeHHWE B MpUpojAE. AJIOTPOINHBIE  MOIU(DUKALIMY.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BELIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u eé
coJii. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupone, CrnocoObl MOJy4YeHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHnil. CTeK0, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tonoxenne metaimsioB B Ilepuoguueckon CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAIOB.

DNEKTPOXUMHUUYECKUN Psifl  HampspkeHud  MmeTtawioB.  OOmue  crnocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYpPTHUsl, MUPOMETAILTYPIus,



anekrpometaiutyprusi. [lonsatue o koppo3uu metamuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mias xapaktepuctuka MetaioB |A-rpynmsl [lepuogudyeckoid CHUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢u3MuecKue U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COECTMHEHUHN.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKAX DJJEMEHTOB. Marawii W KaJblIHi: TOJy4eHHE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHWE TPOCTHIX BEUIECTB M HUX COCIUHEHUM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ATIOMUHMI: TTOTy4eHue, GUu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCHIa U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o00ouHbIX moarpynn (b-rpymm)
[leproguyeckol CUCTEMbI XUMHUYECKUX AJIEMEHTOB.

Pu3nYeCcKne U XMMHYECKHE CBOMCTBA XpoMa M €ro coeauHeHuii. OKCuapl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel U nuxpomathl, HX
OKHUCJIHTENbHbIE CBOMCTBA. [loilyueHre u npuMeHeHne XpoMma.

@u3nyecKkue M XUMHUYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHI.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
U €ro CILIABOB.

DOU3NYECKUE U XUMUUYECKUE CBOMCTBA MEIU U €€ coennHeHuu. [loyuenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [IpuMeHeHune
UHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX MPEBpaICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIJIaBb», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAIUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
11eJI04eil, KaueCTBEHHbIE PEaKIMi Ha HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aUMOJEHCTBUE THAPOKCUIOB AJIOMUHUS U IIMHKA C
pacTBOpaMM KHUCIIOT U HIEJOYEH, pEelIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYII.



XUMHUSA U KU3Hb.

Ponip xuMuu B oOecrieueHuu yCTOMYMBOTO pa3BUTH dyenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAaX IIO3HAHHUS W METOAOJIOTUM HAYYHOTO MCCICIOBAHUS.
HayuHble TpUHIIMITBI OpraHU3alu XUMUYECKOTO MPOU3BOACTBA. [IpoMBIIIEHHBIE
CIoCcOOBI TTOTYYeHMsI BXKHEHUINIUX BEIIECTB (Ha IMpUMepe IMPOU3BOJICTBA aMMHUAKa,
CEpPHON KHUCJIOTHI, MeTaHoJ1a). [[poMBITIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEW CPEAbl U €ro IOCIECACTBUA.
Ponps xumMuu B oGecrieueHrH YHEPreTUIeckoil 6€30MacCHOCTH.

XuMusi HW 370pOBbe UesnoBeka. JlekapcTBeHHBbIE cpencTBa. IlpaBuia
MCIOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Pojib XMUMUM B pa3BUTUN MEIUIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE N00aBKU. Poiib xumMuu B
oOecIieuyeHnH MUIIEBO 0€301TaCHOCTH.

Kocmetrnueckne u mnapdromepHeie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIOJIb30BaHUSl TpEenaparoB OBITOBOW XWMHH B TOBCEIHEBHOMN
JKA3HH.

XuMusi B CTPOUTEIbCTBE: BXKHEHIITHUE CTPOUTENIbHBIE MaTepuasbl (ILIEMEHT,
OeTOH).

XuUMHS B CEILCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpaMHuKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

PacuétHble 3anaumn.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUH, €CIM OJHO M3 BEIIECTB JaHO B BHUJIE pPACTBOpPA C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpPAIIMM BEUIECTBA B PACTBOpE, MTOJM BbIXOJA MPOAYKTAa PEAKUUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3€d TMpU  H3yYeHUM oOOmed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIUX €CTeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHATHHA, IPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
Teopwusl, 3aKOH, aHAJIN3, CUHTE3, KiIacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHHUE.

®usuka: Marepusi, MHUKPOMHUP, MAKpPOMHUDP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUIN YPOBEHb,



BEII[ECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICAIBHBIN Ta3,
bu3NYecKue BETMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHus3M, 3KOCUCTeMa, onocdepa, MeTadoIm3M, MaKpoO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC MOPOJIBI, TTOJIE3HBIC MCKOTAEMbIE, TOTLINBO,
PECYPCHL.

TexHonmorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprus, CTPOUTEIbHbBIC
MaTepHUalbl, CEILCKOXO03IMCTBEHHOE MPOU3BOACTBO, MUIEBAS MPOMBIIICHHOCTD,
dhapMmarieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JICKTPOHHAs
MIPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

Temaruueckoe MIaHUPOBAHUE MO XUMHH (0a30BBIM ypOBEHB) ISl YPOBHSI CPEIHErO OOIIETro

o0p

A30BaHUs COCTABJICHO C Y4eTOM paboueil mporpaMMbl BOCITUTAHUS.

BocrnuratenbHbIi OTEHIIMAT —MPEeAMeTa «XUMUs» 00ECIeUYnBaeT CO3JaHUE OJIarompUsSTHBIX
YCIIOBUH JJ1s1 IPUOOPETEHUS IIKOJIbHUKAMU OIbITa:

- CaMOCTOSITEILHOTO TPUOOPETEHUSI HOBBIX 3HAHMIA, TPOBECHHS HAYYHBIX UCCIIEI0OBaHUA,

- OMbITa MPOEKTHON JeATEIHHOCTH;

- TPUPOJIOOXPAHHBIX AEII.
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