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COJEPXKXAHME OBYUYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYeCKOH XUMUH

[IpeameT opraHnyecKoi XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIy4YeHUM HOBBIX BELIECTB M MaTepHaioB. Teopus CTPOECHHS OpPraHUYECKUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHU. CTpyKTypHBIE (hOPMYITBI
OpraHMYeCcKUX BeulecTB. l'omosiorusi, wu3omepus. XUMHYECKas CBsI3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[TpencraBienue o kiaccupuKalMyu OpraHUYecKux BeecTB. HomeHknarypa
OpPraHMYECKUX COCAUHEHMHA (CHUCTeMaThyecKas) M TpPUBUAIbHBIC Ha3BAHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MPEBpPALICHUN:
O3HAaKOMJIEHWE C OOpa3laMHd OpPraHMYEeCKUX BEUIECTB M MaTephajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BEILIECTB, HAOIIOACHHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUIO OPraHUYECKUX BEIECTB
[pU HarpeBaHuu (IJIaBJIeHUE, OOYTIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH um dTaH —
MPOCTEUIINE TPEACTaBUTENIM aJKaHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuy 3aMElICHUs W TOpPEHHs), HaXOXKJIEHUE B MPHUPOJE, IOIY4YEHHE WU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUI Psii. DTUIEH U MPONWIEH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THApPATALUU, OKUCICHUA W
MOJIMMEPU3AIIH ), TOTYYEHUE U TIPUMEHEHHE.

Ankanuensl: OyraaweH-1,3 m meTwiOyrtaauen-1,3. cTpoeHHe, BaKHEHUIIHEC
XUMUYECKUE CBoOWCTBa (peakuus noiaumepusauuu). [lonydeHue CHUHTETHYECKOTO
KaydyKa W pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHUECKUN psij. ALlETUIICH
— TpOCTEHIIMH MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (U3MUEecCKHe WU
XUMUYECKUE CBOMCTBA (pEaKkLMM T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, THAPATALINH,
rOpeHus), NOJyYEeHHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, U3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuu rajoreHupOBaHMUS W HUTPOBAHWsA), MOJYyYEHUE U NpUMEHEHUE. Toryon:
cocmas,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOyYeHue u npumereHue. TOKCHYHOCTD



apeHoB. ['eHeTHMYeckas CBS3b MEXKIy YIJICBOJOPOJAMHU, MPUHAMICKAIUMU K
Pa3IMYHBIM KJIacCaM.

[TpuponHbIE WCTOYHHMKH YTJIEBOAOPOAOB. [IpwponmHbIi Ta3 W TOMyTHBIE
HedTaubie Ta3bl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTu:
NIEPEerOHKa, KPEKWHT (TePMUYECCKUH, KaTaTUTUYCCKHI), Tupoinu3. [IpomyKTel
nepepaboTku HePTH, WX MPUMEHEHNE B TPOMBINIICHHOCTH U B ObITy. KamMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepaboTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUIA:
O3HaKOMJIEHHE ¢ 00pa3lamMH IIaCTMACC, KAYYyKOB M PE3UHBI, KOJUICKIIHH
«Hedptb» wm  «Yromb», MOAETUPOBAHWE  MOJCKYJT  YIJIEBOAOPOJIOB W

raJIOreHONPOU3BOHBIX, MPOBECHUE IPAKTUYECKON PaOOThI: TOJIyYEHHE ASTUIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnrie 3agaun.

Bbluncienuss 1mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOr0 BEIIECTBA WJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM MACCE,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

Kucaopoacoaep:xammue oprannyeckKue coe{uHeHUus

[IpenenbHble OMHOATOMHBIE CIOUPTHL. METAaHON MW ITAaHON: CTPOECHHUE,
busznueckue M XUMHUYECKHME CBOMCTBa (peakiMu C aKTUBHBIMH MeETaJUIaMH,
raJIorTeHOBOJIOPOJaMH, TOpEHHue), MpuMeHeHue. BoIopojHbie CBSI3U  MEXITY
MOJIEKYJIaMU CIIUPTOB. JIeMCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroatoMHble  COUPTBHL. ODTWIEHIJIMKOJIb W  TJHULEPUH: CTPOCHHE,
dbu3uyeckre W XUMHUYECKHE CBOMCTBAa (B3aMMOJCHCTBUE CO IIEJTOYHBIMU
MeTaJlJlaMH, KauyeCTBEHHAsi peakiMsg Ha MHOTOATOMHbIe CcHUpThl). JlelicTBUe Ha
Opra”u3M 4YesoBeka. [ [puMenenne rimiepruHa u STUIEHTITUKOJIA.

®deHoJ: CTpOCHHE MOJIEKYJbl, (U3NYECKUe U XUMHUYECKHE CBOWCTBA.
Toxcuunocts (henona. [Ipumenenue dhenona.

Anbaerunipl U Kkemouvl. DopMaNbAETUA, AaUETAIBACTUA: CTPOECHHUE,
dbu3uYecKre U XUMUYECKHE CBOMCTBA (pEaKlMM OKHUCICHHS W BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIUH ), TOJTYyUYECHUE U IPUMECHEHHE.

OAHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTPOCHHUE, (PU3NUYECKHEe U XUMHUUYECKHE CBOMCTBA (CBOMCTBA,
oOmue s Kiacca KUCIOT, peakius dTepudUuKaIum), moaydeHue U MpuMeHEHHUe.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLTa KaK COJTM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxuble 2GUpPHl KaK MPOU3BOJAHBIE KapOOHOBBIX KucaoT. ['maposnus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xxupoB. buonornaeckas
POJIb KUPOB.



VYrneBoabl: coctaB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JAU- U
nosmcaxapuabl). ['r0ko3a — nmpocTelmii MOHOCaxapua: 0OCOOEHHOCTH CTPOCHHS
MOJICKYJbI, (HU3UYECKHE U XHMHYECKHE CBOMCTBA (B3aUMOJACHUCTBHE  C
ruapokcugom Mmeau(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bl), HaXOXKJEHHWE B MPHUPOJE, NMPUMEHEHHE,
ounonoruueckas posib. @orocunres3. pykTo3a Kak H30MEP TITHOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
HeuTiono3el.  du3nyeckne M XUMUYECKHE CBOMCTBa Kpaxmana (TUIpOIH3,
KaueCTBEHHAsI PEAKIIUsI C UOJOM).

DKCIEPUMEHTAIBHBIE METOJIbl W3Y4YEHHUS BEIIECTB W MX MPEBpaALICHUMN:
MpOBEJCHNE, HAOIIO/ICHUE M ONHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMHU OJHOATOMHBIX CIUPTOB (OKHCIIEHHWE ITaHOJA
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmemu(ll), B3aumojelcTBUEe Kpaxmajia C HOJIOM),
IPOBEJCHHUE MPAKTUUECKON pabOThHI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnbie 3amaumn.

Bbluncienuss 1mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 HCXOIHBIX BEIIECTB WJIH MPOTYKTOB PEAKIINN).

A3oTcoaeprkalue OpraHuuecKue COeJUHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHNYecKue coequHeHus. Puznyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe MuiuHa). buonornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak mpuUpomHBIE BBICOKOMOJEKYJSApHbIE coeauHeHus. llepBuunas,
BTOpUYHAsA W TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIU3, ICHATypaIlusl, KAYeCTBEHHbBIE peaKliy Ha OeJIKu.

DKCTepUMEHTAIbHBIE METOJbl HM3yUeHHUs BEIIeCTB M WX MPEBpAIlCHUN:
HAOJIIOICHUE U OMHMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JeHATYypalus OCJIKOB MpHU
HarpeBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMo1eKy IsIpHBIE COeTUHEHUS

OCHOBHBIC TMOHATHS XWMHH BBICOKOMOJICKYJISIPHBIX COCAMHCHHI: MOHOMED,
MOJTUMED, CTPYKTYPHOE 3BEHO, CTETCHb MOJMMEPHU3alliU, CPEIHSST MOJICKYIIsIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISAPHBIX COCAMHCHHA —
MOJIMMEPHU3AITUS U TIOTUKOHICHCAITHS.

DKCIEepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.



MexnpenMeTHsIe CBSI3H.

Peanusanus MexXnpeaMeTHbIX CBA3€H MPU U3YYEHUHU OPraHUYeCKOW XMMUU B
10 xjacce OCYIIECTBISIETCS uEpe3 HCIIONb30BAHHE Kak OOIIMX €CTECTBEHHO-
Hay4YHBIX NOHATUN, TaK W MOHITHUH, SBIAIOIIUXCS CUCTEMHBIMH JJISi OTIEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYUHbIE TTOHITHS: SIBIICHUE, HAYYHBIH (DaKT, TUTIOTE3a,
3aKOH, TEOpus, aHaJIU3, CUHTE3, KJIacCU(pHUKALUs, NEePUOAUYHOCTb, HAOIIOIEHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®dusuka: MaTepus, DOSHEpPrus, Macca, aTroM, DJEKTPOH, MOJIEKyJa,
HSHEPreTUUECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperarHoe COCTOSHHUE
BEIIECTBA, (PU3HUECKHUE BETUYHUHBI U SAMHUIIBI KX U3MEPEHHUS.

buonorusi: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemlecTBa (O€IKH, YTIEBOIbI, >KHUPBIL,
bepMeHTHI).

['eorpadusi: MuHepabl, TOpHbIE MOPOAbI, MOJIE3HBIE NCKONAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: mNHIEBbIE TNPOAYKTHI, OCHOBBI pPAIMOHATIBHOTO MUTAHUS,
MOIOIINE CPENICTBA, JIGKAPCTBEHHBIE U KOCMETUYECKUE TPenaparThl, MaTepHallbl U3
MCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0OCHOBbI XUMHUU

XUMUYECKHI 3JeMEeHT. AToM. Sfnpo aroma, H30TONBlL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYeCKUe YpOBHH, MOJAYPOBHU. ATOMHBIC opOuTamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeesieHrs AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIO0B. DNEKTPOHHAS KOH(PUTYpALTUS AaTOMOB.

[Tepnonnueckuii 3akoH U Ilepuonnyeckas cucremMa XMMHUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepmognueckond CUCTEMBI
XxuMu4eckux aneMeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XUMHYECKHX JJEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX W CIIOXKHBIX BEIIECTB IO TpynmnaM MU Tepuojaam.
3HavYeHue NEePUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

CtpoeHue BemiecTBa. XHMHUYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSpHAs U MOJSpHAs, WOHHAs, MeTauiueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJCHTHOM XUMHUUYECKON CBSI3U (OOMEHHBIN M IOHOPHO-



aKkienTopHslii). BogoponHas cBsi3b. BaneHTHOCTb. DIIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[lonATHEe O mUCHEpCHBIX cuUcTeMax. VCTHHHBIE M KOJUIOMAHBIE PAaCTBOPHI.
MaccoBas 10151 BEIEeCTBa B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPTaHUYECKUX BeEIeCTB. ['eHeTnuyeckas CBsA3b HEOPTraHWYECKUX BEILECTB,
IIPUHAJIEKAIUX K Pa3JIMYHBIM KJIACCaM.

Xumuueckass — peakuus. Krnaccupukanuss  XUMHUYECKHMX — pEakIuid B
HEOPraHWYEeCKOM M OPraHWYeCKONW XMMHUH. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U NIPEBPALLEHUS SJHEPTUN NP XUMAYECKUX PEAKLIUAX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakmuu. XuMHUYECKOe paBHOBecHe. DakTOpbl, BIUAIOIMIME HA COCTOSHHE
xuMu4deckoro paBHoBecus. [Ipunnnn Jle [latense.

OnexTponutryeckas aguccouuanus. CuiabHble U ciaalble 3nekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAsl, HEUTpaJIbHAs, LICII0YHAs.

OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIINH.

OKCIIEpUMEHTAIBHBIE METOABl HM3Y4YEHUs BEIIECTB M HX MNPEBPAIICHUM:
nemoHcTpauusa tadiun «llepuogudeckas cuctema XxuMudyeckux snemeHTos Jl. H.
MenneneeBa», U3ydeHHE MOJENEH KPUCTAIIMYECKUX PEIIETOK, HAOII0JeHHE U
ONHCaHUE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3JIoKEHHUE MEPOKCUAA
BOZOPOJa B PUCYTCTBUU KaTaIN3aTOPA, ONPEIEICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOUIBIO YHUBEPCAJIBHOTO WHAMKATOpPA, pPEAKUUHU HOHHOrO OOMEHa),
MIPOBE/ICHUE MPAKTUUYECKON paboThl «BiusHue pa3anuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKIIum».

Pacuérnrble 3amaun.

Pacuérel 10 ypaBHEHUSM XHMMHYECKHX pEakUMii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCMOJb30BAHUEM IOHATHS «MacCOBas
JI0JISI BELIECTBAY.

Heoprannyeckasi xumust

Hemerannel. Ilonoxxenne HemerayuioB B Ilepuomuueckoit  cucreme
xuMuueckux siaeMeHToB J[. M. MennaeneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyeckre CBONCTBA HEMETAINIOB. AJUIOTPONHMS HEMETauloB (Ha mpuMepe
KHCJIOpO/a, cephbl, hochopa u yrieposa).



XUMUYECKHE CBOMCTBA BAXKHEWIIIUX HEMETAUIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dochopa, yrmepoma U KpemMHHS) W WX  COCNUHCHWA  (OKCHIIOB,
KHUCJIOPOACOIEPKATUX KUCIIOT, BOAOPOIHBIX COSTUHEHHUI).

[IprumeHeHne BaXKHEUIIINX HEMETAIUIOB U KX COCTMHEHMUI.

Meramnel. 1lonoxenne meramnoB B llepuoandeckon cUCTEME XHMHYECKHX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O01me du3udeckre cBoiicTBa MeTauioB. CIutaBbl METaJLIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATpUM, Kalui, KaJbIIHM,
MarHui, almOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUM.

OOmue cnocoObl moiydyeHus: MeTawioB. [IpuMeHeHHe METauioB B OBITY U
TEXHUKE.

DKCNIEpUMEHTAIbHBIC METOJIbl HM3YyYE€HHUs BEIIECTB M HX IMPEeBpaIleHUM:
U3YYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaOJII0JICHHEe W OINHCAaHUEe JIECMOHCTPAIIMOHHBIX H
Ja00PATOPHBIX OIBITOB (B3aMMOJCHCTBHE THJIPOKCHIA AIFOMHUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[UU HAa KATUOHBI METAJLJIOB).

Pacuérnrpie 3agaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITH OJTHO
13 BEIIECTB UMEET IPUMECH.

XuMuUS 1 )KH3Hb

Ponp xuMum B oOecriedyeHUH 3KOJIOTHYECKOM, SHEPreTHYSeCKOW W IHIIEeBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIMHBL. [IOHATHE O HAay4YHBIX METOJAaX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPUHLUNAX MPOMBIIUICHHOTO
MOJyYEHUS] BAXKHEHIIIMX BEIIECTB.

YenoBeK B MHUPE BEIIECTB M MATEPUAIIOB: BAXXHEUIIHUE CTPOUTEIIBLHBIC
MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepHajbl, KpacKdh, CTEKJIO, KepaMHKa,
MaTepUANIbl JJIA AJICKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

XuMHST U 370pOBHE YEJIOBEKAa: MNpaBWJIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB ObITOBON XUMHUU
B IIOBCEHECBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi  MeXNpeAMETHBIX  CBsI3ed MpU  HM3yYeHUHW  OOmed wu
Heopranndeckon xumuu B 11 kiacce ocyiiecTBiIsieTcs yepe3 UCIOIb30BaHUE Kak



OoOIUX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMH JIJI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TIOHSATHS: HAay4YHBIM (pakT, TMIoTe3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTE3, Kiaccu(puKaIus, IepUOJUYHOCTb, HAOJIO/ICHHE,
AKCIIEPUMEHT, MOJICITMPOBaHUE, U3MEPECHHE, SIBJICHUE.

dusuka: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHb, BEIIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U CIUHUIIBI WX
M3MEPEHUS, CKOPOCTh.

buonorus:  kjmerka, oOpraHW3M, JKOcHCcTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepaibl, TOPHBIC TTOPOJIbI, MOJIE3HBIC MCKOIaeMbIe, TOTUIMBO,
PECYPCHI.

TexHOMOTHSA: XUMHYECKasi MPOMBINIIECHHOCTh, METAJUTYPTHs, TPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPHUAJIOB, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, IHUIIEBAs
MIPOMBINIUICHHOCTh,  (hapMarieBTUYeCKass  MPOMBIIUICHHOCTh,  MPOW3BOJCTBO
KOCMETHYECKUX IIperapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
AJICKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XNUMHNHNHA BA30BOM YPOBHE CPE/IHEI'O OBIIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauMBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
oOy4arolMMHUCs TMPOTrpaMM CpeJHEro oOmero o0pa3oBaHUs (JIMYHOCTHBIM,
METaNpeAMETHBIM M IpeIMeTHbIM). HayuHo-meToauueckoil OCHOBOM Uif
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHMS IMPOrpamMM CPEIHEro OOIIEro
00pa30BaHHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MTOAXO.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS IpeaMeTa «XHMHs» HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIOLINUE:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKOW TpaKAAHCKOW HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HA OCHOBE
KJIFOYEBBIX [IEHHOCTEH U HCTOPUUECKUX TPl 0a30BOI HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4aroIMXCsl PYKOBOACTBOBATHCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMHU, NPHUCYUIMMHU IEIOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4MEe NMPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTU CTaBUTH
LIEJIA ¥ CTPOUTD KUZHEHHbBIE TUIaHBI.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHUS MpeaMeTa «XUMUsS» JOCTUTalOTCS B
€IMHCTBE YYEOHONH W BOCIHUTATENIBHON JESATEJIBHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMHU, T1yXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU
U HWAealaMd POCCHUUCKOr0 TIpakIIaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM U [paBWJIaMU  TMOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOLIECCAM
CaMOMNO3HAHUs, CaMOPa3BUTHSI W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
0o0yJarommxcs.

JIMYHOCTHBIE pEe3yNbTaTbl OCBOCHHUS MpeAaMeTa «XUMHSD»  OTpaxaroT
c(OPMUPOBAHHOCTh ONBITa MO3HABATEIIbHON M MPAKTUYECKOW JesITeIbHOCTH
oOyyaromuxcsl Mo pealn3aiuy MPUHIATHIX B 0OIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS:

OCO3HaHUS 00YYAIOIIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX IpaB U 00s13aHHOCTEH,
YBa)XEHUSI K 3aKOHY U MPABOMOPSIKY;



NPEACTABICHUS] O COLMAIBHBIX HOPMax MW MPaBHIAX MEXIMYHOCTHBIX
OTHOILIEHU! B KOJJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTU IPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJbHBIX 3aj1ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTh M TMPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHThI IPYTUX MPU aHAIU3E PA3TMYHbBIX BUIOB YY€OHOH 1€ATEIbHOCTH;

2) IaTPUOTHYECKOTO BOCIIUTAHUS

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HaydHOMY HaCJEIHI0
OTE€UYECTBEHHON XUMUU;

YBaXEHUS K NIPOLECCY TBOpPYECTBA B O0JIACTH TEOPUM M IMPAKTHYECKOTO
MPUMEHEHUsI XMUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHUS HAYKH €CTh pPE3yJbTar
JUINTEJIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIUBBIX 3KCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTHKOB;

UHTEpeca M TO3HABAaTEIbHBIX MOTMBOB B IIOJYYEHHH H IOCIERYIOLEM
aHaJIi3e MHPOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

HPaBCTBEHHOI'O CO3HAHUs, STUYECKOTO MIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XMMUYECKUMH SIBIICHUSMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE ITOBEJAEHUE WU TOCTYNKH CBOMX TOBApPHILEH C
NO3ULMI HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHE IIOCJIEACTBHM 3THX
MOCTYTIKOB;

4) ¢popMUPOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

cOOMIO/IeHUsT TIpaBUJ O€30MacHOr0 OOpalleHuss C BEIIECTBAMHU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTU TMpaBWI HMHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYyallUsIX, YITPOXKAIOLIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HAHMS TOCHEACTBUNA M HENPUSATUS BPEAHBIX NPUBBIYEK (YHOTpPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:



KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEAO0BATEIIbCKOM
AESTeNIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M JAPYrUX BHIAX
NEATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUM MPAKTUYECKUX 3aJad
COLIMAJIbHOM HaNpaBJICHHOCTH (B paMKaX CBOEIO Kjacca, IKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOodecCruil pa3IuvaHOro pojia, B TOM
YHUCJIE HA OCHOBE IMPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XHUMUU;

YBaXKEHUS K TPYAY, JIOAAM TPyJla U pe3yJibTaraM TPYAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MHAMBUIYATbHON TPACKTOPUU
oOpazoBanusi, Oyayiei npodeccuu U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
MOTpeOHOCTEHN 00IIeCTBa;

6) 3K0J10rHYecKOro BOCIIUTAHUSI:

HKOJIOTHYECKHU I1€JIECO00PA3HOr0 OTHOIIEHUS K TPHUPOJE, KaK HCTOYHUKY
CYyILLIECTBOBAHMS KU3HU HA 3€MIIE;

MOHMMAHUSI TJIO0AJBLHOIO XapaKTepa JKOJOTHYECKUX MPOoOIeM, BIUSHUS
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSHUE IIPUPOJHON U COLUAIIBHOM CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTIDKCHUM XUMHUHU IS
peIIeHUsI BOIPOCOB PAMOHAIIBHOTO MPUPOIOIIOTIB30BAHUS;

AKTUBHOTO HENPUATHS JACHUCTBUW, MPUHOCIIIMX BpEI  OKPYKAIOLIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATHh HEOJIATOMPHUSATHBIE SKOJOTMYECKUE
MOCJIEICTBUS NPEANTPUHUMAEMBIX JECUCTBUN U TPEJOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYIbTYPHI,
OIbITa JEATEIBHOCTH JKOJIOTUYECKOH HaIIPABJICHHOCTH, YMEHMUS
PYKOBOJACTBOBATbCSI UMM B IO3HABATEJIIbHOM, KOMMYHUKATUBHOW U COLMAIBHOM
IPAKTUKE, CIOCOOHOCTM ¥ YMEHHUS AaKTUBHO MPOTUBOCTOSTH UCOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeMU(PUKA XUMUUM KaK HayKd, OCO3HaHMsI €€ poJid B
(dbopMHpOBaHMY PANMOHATBFHOTO HAYYHOTO MBIIIICHUS, CO3JaHUH I€JI0CTHOTO
MIPEACTABICHHUS] 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PENICHHH MPOOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU IS  COBPEMEHHOM
UUBWIN3AIMA: B €€ TYMAaHUCTUYECKOW HAIPABICHHOCTA W BaXHOW pOJU B
CO37JaHMU HOBOM 0a3bl MaT€pUabHOW KYJIbTYPhI, PEILIEHUH TJI00ATBHBIX MPOOIEM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, JHEPreTUYECKOU, MUIIEBOU U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, O0OECIIEUYEHUHN YCIOBHIA
YCHEUIHOTO TpyAda W OSKOJOTHYECKH KOMGOPTHOM KHU3HU KaXKIOTO YJIeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TOHMUMAaHHs CYIIHOCTH METOJO0B
IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA JJI aHAJIW3a U OOBSICHEHMS SBJIICHUN OKPYKaIOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS J1e1aTh 000CHOBAaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HayuyHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEJIbI0 IOJY4YEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOJNb30BaTh XUMHUYECKUE 3HAHUA IS
pelieHus npo0yieM B peajbHbIX JKU3HEHHBIX CUTYalIUAX;

UHTEpeca K MO3HAHUIO U UCCIIEA0BATEIILCKON EATEIbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHHMIO H
caM0OOpa30BaHUI0, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3InyHbIX cdepax MpodheccuoHaNbHOM
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe pPe3yJIbTaThl OCBOCHUS YY€OHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CPeIHEro 00111ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIE JUIS dbopmMupoBaHUs MHPOBO33PEHUS 0OyyJarommxcs
MEXIUCIUIUIMHAPHBIC (MEXIPEIMETHBIC) OOIEHAYYHBIC TOHATHS, OTPaKaloIIne
IIEJJIOCTHOCTh HAy4YHOM KapTHHBI MHpa MW cCHenuduKy METOJOB TO3HAHMS,
HCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepwsi, BEIIECCTBO, YHEPTHUS, SBICHHE,
MPOIIeCC, CUCTEMa, HAYYHBIN (haKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICIOBAHNE, HAOIIOACHUE, M3MEPEHHUE, SKCTICPUMEHT U JPYTHE);

YHUBEpCAJIbHBIC y4eOHBIC NEUCTBUS (TI03HABATEIbHBIC, KOMMYHUKATHBHEIE,
PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBEHOM
TPaMOTHOCTH ¥ COITMATLHOW KOMIETSHITUH 00yUJarOIInXCs;

CITOCOOHOCTh oOydJaromxcs HCII0Jb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKHNE 3HAHUS M YHHBEPCAIbHBIC Y4YCOHBIS
JIEUCTBUS B IIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeTtanpeaMeTHBIe pe3yJabTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCATBHBIMU
y4eOHBIMU  TIO3HABAaTCIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJATHUBHBIMH
JICUCTBHUSIMU.



OBianenne YHHMBepPCAJIbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
NEeNCTBUAMM:

1) 6a3oBbIe JJOrHYecKHe TeHCTBUS:

CaMOCTOATENbHO  (OPMYJIHMPOBATh W aAKTyalU3upoBaTh  MpolOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LEIH JACATEIBbHOCTH, 3aJ1aBas NapaMeTpbl U KPUTEPUH HX
JNOCTUKEHUSL, COOTHOCUTD PE3YJIbTAThI IEATEIBHOCTH C IIOCTABICHHBIMU LEIISIMY;

WCIIOJIB30BaTh NPU OCBOCHUM 3HAHUU IPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISATh XapPAaKTEPHbIE NPU3HAKMA NOHATHNW M YCTAaHABJIMBATHh UX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE TMOHATHS NIl OOBSCHEHUS OTIENbHBIX (DaKTOB U
SIBJICHUU

BbIOMpaTh OCHOBaHUS M KPUTEPUU s KJIAcCU(PUKALUU BEUIECTB MU
XUMHUYECKUX PEaKIINN;

YCTAHABJIMBAaTh IPUYMHHO-CIEACTBEHHBIE CBSI3H MEKIY M3y4acMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pPACCYKJIEHUA (MHAYKTHBHBIE, JAEIyKTUBHBIEC, IO
aHaAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUYHUS B paccMaTpUBAEMBbIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IIPUMEHATH B IPOLIECCE NTO3HAHMSA, UCIIOIb3YEMbIE B XUMUHM CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOIEIBHBIE MTPEICTABICHUS — XUMUYECKHIM
3HaK (CHMBOJI) D3JE€MEHTa, XUMHUYecKas QopMyna, ypaBHEHHE XHMHYECKOU
peakuMy — MpU PELICHUH Y4YEeOHBIX NO3HABATENBHBIX W MPAKTUYECKUX 3a/ad,
IIPUMEHSATh HAa3BaHHBIE MOJEJBHBIE MPEACTABICHUS JJISl BBISBICHUS XapAKTEPHBIX
IPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 6a30BbIe HCCJIEI0BATEIbCKUE NeiiCTBHUS:

BJIAJIETh OCHOBAMHM METOJIOB HAy4YHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuuit;

(dopMyIMpoBaTh LEIH U 33/1a4U UCCIIEOBAHUS, CIIOJIb30BaTh MTOCTABIICHHBIE
U CaMOCTOATENbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI ISl POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M TNPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMsI HAOI0aTh 32 XOJI0M
MpoLecca, CaMOCTOATEIbHO MPOTHO3HPOBATh €ro pe3yibTar, (HOpMyIHpOBaTh
00001IEHHS U BBIBObI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yIbTAaTOB HCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUUYECKOW HCCIEOBATENbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh U TFOTOBHOCTh K CaMOCTOATEILHOMY



MOMCKY METOAOB PEIIEHUs MNPAKTUYECKUX 3aJlady, MNPUMEHEHUIO pPa3IuYHbIX
METOJI0B NTO3HAHUSI.

3) pa6oTa ¢ HH(poOpMAaIHEii:

OPUEHTUPOBAThCS B PA3IMYHBIX MCTOYHUKAaX HHPopMauuu (Hay4dHO-
NomyJsipHas JIUTEparypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIE IOCOOUS,
pecypcbl HTepHETa), aHaNM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MIpEJICTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HETPOTUBOPEUUBOCTb;

GbOopMyIMpPOBaTh 3aMPOCH U MPUMEHATH PA3JIUYHBIE METOJBI MPU TIOUCKE H
oTbope wuHMOpPMALIUK, HEOOXOIUMOW I BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro TUIA;

npUOOpeTaTh OMBIT MCIOJB30BaHUS HHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3IMYHbIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO  BBIOMpaTh  ONTUMaJbHYI0  (GOpMYy  TIpEIACTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIbI, PUCYHKHU U JAPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAayeCTBE CpEJCTBA Ipu padoTe ¢
XUMUYECKON uHMOpMAaIMel: MPUMEHATh MEXKIpEaMETHbIe (Pu3nueckue Hu
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HarJIsiTHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU J1€HCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOIl TeMbl B XOJ€ IUANIOTa U/WUin
JTUCKYCCUHM, BBICKAa3bIBaThb  uJeu, (HOPMyIUpoBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJBHO BBINOJIHEHUS TPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MpPE3CHTalMeld pPe3ylbTaTOB IMO3HABATEIbHOM AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUHN
XUMHUYECKOTO IKCIMEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluu y4eOHOro mpoekta u (opMyJIUpOBaTh BBHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIAEAOBAHUNM MYyTEM COTJIACOBAHMS MO3UIUNA B
X0J1€ 00CYKJIeHUsI 1 0OMEHA MHEHUSIMU.

OBJjiaieHNe YHMBEPCAJIbHBIMY PeryJATUBHBIMH I€iCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBJIATH CBOKO ITO3HABATEIBHYIO
NEeATENIbHOCTh, Ompenensis €€ Mead M 3aJadyd, KOHTPOJUPOBaTb U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeajaraeéMblii ajiroput™M JACHCTBUN mpu
BBITIOJTHEHWM Y4Ye€OHBIX W HCCJIENIOBATEIbCKUX 3ajlad, BBIOUpaTh Haubosee
3 PeKTUBHBIN CcHOCO0 WX pEHIeHUS C y4ETOM TIOJIYyYEHHMs HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYECKHUX PEAKIIUSX;



OCyHICCTBJIATE CAMOKOHTPOJIb cBoOEH ACATCIIPHOCTH Ha OCHOBEC CaMOaHaJIn3a
N CaMOOILCHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHD)
OTPaXKaIoT:

C()OPMUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOM  COCTaBISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJIM XUMUU B I[IO3HAHUHU SIBICHUM
OpuUposibl, B  (OPMHPOBAHMM MBILUIEHUS M KyJbTYpbl JIMYHOCTH, €€
(yHKIMOHATBHOW TPAaMOTHOCTH, HEOOXOIUMOM ISl pEIIEHUs TPAKTUYECKHUX 3a/1a4
M 3KOJIOTHYECKHM OOOCHOBAHHOIO OTHOIIECHHSI K CBOEMY 3J0POBBIO M MPUPOIHOU
cpene;

BJIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHWM, KOTOpas  BKIIIOYAET:
OCHOBOINOJIAralolye MOHATUS (XUMUYECKHI JJIEMEHT, aToM, OJJIEKTpOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opMmyna (pa3BEpHyTas U COKpall€HHas), MOJb, MOJISIpHAs
Macca, MOJSIpHBIA OOBEM, YIJIEPOJIHBIA CKeleT, (PyHKUMOHANbHAas TIpyIIa,
paauKai, U30Mepus, U30MEPbl, TOMOJIOTHYECKUI psAJl, TOMOJIOTH, YTJI€BOJOPOIbI,
KHCIIOPOA M Aa30TCOJAEpPIKALIUE COCIMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHUS
opranuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHPOBO33PEHUECKHE 3HaAHUS,
JeXallue B OCHOBE IOHUMAHWS IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHHS O CBOWCTBAaX, COCTaBe, MOJYYEHUU U
0€e30MacCHOM HCIIOJIb30BAHUHM BAXKHEWILMX OPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKON JEeSTENbHOCTH YEIOBEKa;

c(OpPMHPOBAHHOCTh YMEHHMI BBIABISTH XapaKTEpPHbIE MPU3HAKU TOHATHMA,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
ONMCAaHUM COCTaBa, CTPOCHUS U IPEBPALLECHUI OPraHUYECKUX COEIMHEHMIA;

c()OPMUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XHMHUYECKYI0 CHMBOJHKY JUIS
COCTABJICHMSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYeCKMX BEUIECTB U YpPaBHEHUH XUMHUYECKUX pEaKLUM,
U3rOTAaBJIMBATh MOEIHU MOJIEKYJ OpraHMYEeCKUX BEUIECTB JJIS WIUIIOCTPALMU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;



c(hOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMICKHOCTh WU3YUCHHBIX
OPTaHWUYECKUX BEMIECTB IO HMX COCTaBy M CTPOCHUIO K ONpEneIEHHOMY
KJIAcCy/Tpymme COeAMHEHUN (YTIeBOAOPOABI, KHCIOPOA U a30TCOIEpIKallie
COCIMHEHUSI, BBICOKOMOJICKYJISIDHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cuctemarnueckoit HoMmenkinatype (IUPAC), a Taxke HOPHBOIUTH TPHBHAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHWYECKUX BEIIECTB (STUJICH, MPOIMUJICH, alleTUJICH,
STUJICHTIUKOJb, TIUIEPHH, (PEeHOJ, (opMambIeTru, areTaabIeTH, MypaBbHHASI
KHCIIOTa, YKCYCHAs KUCJIOTa, OJICMHOBAsI KHCIIOTA, CTEApUHOBAs KHCIIOTA, TIII0K034,
dpykTO3a, KpaxMa, HeTi003a, TIUIIHH);

c(OPMHPOBAHHOCTh, YMEHHUSI ONPENEHATh BUIbl XWMUYECKOW CBSI3U B
OpPTaHUYECKUX COCTUHEHUAX (OMHAPHBIC U KPATHEIC);

cOPMHPOBAHHOCTh YMEHHUS TPUMCHSATHh TIOJOKCHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. byTtiepoBa juist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMUS; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapaKTepu30BaTh  COCTaB, CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIeCTB (METaH, 3TaH, JITHWJICH, MPOIWJICH, alleTUJICH,
Oyramuen-1,3, mermnOytamuen-1,3, O€H30J, METaHOJ, 3TAaHON, ATHJICHTIUKOJb,
TIIAIIeprH, (EHOJI, aIeTaNbJCTH, MypaBbUHAs W YKCyCHas KHCJOTHI, TJIIOKO3a,
Kpaxmall, IeJUI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), MIUTFOCTPUPOBATh T€HETHIECKYIO
CBSA3b MEXJYy HUMU YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Colpbid (He(PTh, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI MX MepepaboTKu U
MPaKTUYECKOE PUMEHEHHE MPOAYKTOB IepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUM TPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJYKTa
peakiMu IO W3BECTHBIM Macce, O0BEMY, KOJIUYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHMI 00 OCHOBHBIX
METOJaX HAyYHOTO TMO3HAHUS, UCTIOJIB3yEMbIX B XUMHUH TIPH M3yUYCHUH BEIIECCTB U
XUMUYCCKUX SBJIICHUN (HaOJIt0/ICHUEe, M3MEPEHHUE, SIKCIICPUMEHT, MOJICTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XWMHWYECKHE 3HAHUSA JUIsl TIPUHATHS pCEUICHUH B
KOHKPETHBIX JKW3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEHIECTBAMH U HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJI0/IaTh TIPABUIIA TTOJIH30BAHUS XUMHUYECKOM
MOCYJI0N M JIabOpaTOpHBIM 000PYIOBAaHUEM, a TAaKXKe MpaBuja OOpaIIeHHs C



BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBIMOJTHEHHUIO JTa00OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMHPOBAHHOCT, YMEHUH IUIAHUPOBATH U  BBIMOJIHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEBPAIllCHHs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJyUYCHHE
STWJIEHA W U3YYCHHE €ro CBOWCTB, KAue€CTBEHHBbIC PEAKIUU OPraHHUYECKUX
BEIIIECTB, JCHATypalusi OCJKOB IMPU HArpeBaHUU, LIBETHBIE pPEaAKIUU OEIKOB) B
COOTBETCTBUM C TIPaBWJIAMM TEXHUKM OE€30MAaCHOCTH NpU OOpalleHUHu C
BEIIECTBAMH H JIADOPATOPHBIM 00OPYIOBAaHUEM, TMPEACTABIATh PE3yIbTATHI
XUMHUYECKOTO 3KCIepUMEHTa B (opMe 3aluch YpaBHEHHM COOTBETCTBYIOIIUX
peakuuii u GopMyIUpoOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XHMHUYECKYIO
uH(bOpMAIMIO, TMOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelcTBa MacCOBOMU
uHdopmaiuu, IHTepHeT u ApyTux);

chOpMUPOBAHHOCTh ~ YMEHUW  COOMIOJaTh  MOpaBujia  AKOJOTHUECKHU
L[EJIECOO0PA3HOr0 TMOBEACHHUS B OBITY W TPYIAOBOM JEATEIBHOCTH B LEIAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpY>KaloIllled MPUPOTHON Cpejbl, OCO3HABAThH
OMACHOCTb BO3JCHCTBUS Ha >KUBBIE OPTraHU3Mbl OMNPENEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMbica mnokazatens [IJIK, mosicHAT, Ha mpuMepax CHoOCOOBI
YMEHBIICHUS W MPEJOTBpPALIEHUS WX BPEIHOTO BO3JICUCTBUA Ha OpPraHU3M
YEJI0BEKA;

JJIs. O0y4YaroOUIUMXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX TMO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX W CIHA0OBWISIIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XUMMHAYeCKuX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmiass W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOW  COCTaBJISFOLIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, pPOJM XUMHUHM B TO3HAHUM SIBJICHUH
npupoasl, B (GOPMUPOBAHUU MBIIUICHUS ©  KYyJIbTYpPhl  JTUYHOCTH, €€
(GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIIECHUs TPAKTUYECKHUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 370POBBIO M MPHUPOTHOM
cpene;



BJIAJICHUE  CHUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIAraloNIue TOHATUSA (XMMHYECKUW 3JIEMEHT, aToM, HW30Tom, S-, p-, d-
ANIEKTPOHHBIE OPOWTATM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBS3b
(KoBaJieHTHAs, MOHHAs!, METANIMYECKasl, BOJIOPO/IHAS), KpUCTAJUIMUECKas peliéTka,
TUNBl ~ XUMHUYECKUX  pPEAKUHI, pacTBOpP, DJIEKTPOIUTHI, HEDIEKTPOJIUTHI,
ANEKTPOIUTUYECKAST JUCCOLMALIMS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakiuu, XHMHYECKOE PAaBHOBECHE); TECOPUM U 3aKOHBI (TEOpus
3JIEKTPOJIMTUYECKON JHcconuanuu, nepuoaunyeckud 3akoH JI. WM. Menneneesa,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBpAICHUS YHEPTUU
Opy XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XHUMHH,
MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMUYECKHX SIBIICHUU, (HaKTOJOTUYECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HMCIOJIb30BAHUHU BaKHEUIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATETbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUM BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOUIME MOHATHUS TPU
OTNMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBpAIICHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMUMHUYECKYIO CUMBOJIUKY JIJIs
cocTaBieHHs] (OpPMYyJ BEIIECTB MW  YpPaBHEHUHM XHUMHUYECKHX  PpEaKIHil,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTAEIBHBIX
HEOPraHWUYECKUX BeElIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHUaK, raiiéHas
U3BECTh, HETAIIEHAS! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPENIENATh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3JIMYHOIO COCTaBa, BHUJ XMUMHUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METaJUIMUECKas, BOJOPO/HAS) B COCAMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAsA, METAJNIMYECKAs ), XapaKTep CPeabl B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHCHUI;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBY K OMNpEAeIEHHOMY KJaccCy/TpyIine
COoeIMHEHUN (MPOCThIE BEIIECTBA — METAJLIBI U HEMETAJUIbl, OKCUIbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOIMUECKOr0 3aKoHa /I.
N. MeHnneneeBa v IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX 3jieMeHTOB 1-4 mepuonioB Ilepronnueckoil cuctemsl



xumuueckux 3nemMeHToB [[. M. MenjgeneeBa, WCIONb3ys IMOHATHS «s-, P-, d-
AIEKTPOHHBIE opouTanmy, «IHEPreTUYECKue YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAUHEHUI
1o nepuoaam u rpynmnam llepuoandeckoi cUCTEMbI XUMUYECKUX 31eMeHTOB []. 1.
Menpeneena;

cOPMHPOBAHHOCTh YMEHHH  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIWe
XUMUYECKUE CBOICTBAa HEOPraHMYECKUX  BEIIECTB  Pa3IMUYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHWE T€HETUYECKOW CBA3UM MEXKAY HEOPraHMYECKUMH
BEILIECTBAMU C ITOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMH T10
pa3IMYHBIM TPU3HAKaM (YUCIy U COCTaBy PEarupyroliux BEHIECTB, TEINIOBOMY
s dekTy peakiu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKIMH, yYaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTABJISTH YPABHEHHS PEAKIUA Pa3IMUHBIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHS PEAKIIMi HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, TPU KOTOPBIX 3TU PEAKIIMH UAYT IO KOHIA;

chOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAThH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  pacKpbiBaTh CYIIHOCTh  OKHUCIIUTEIIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUIA MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OayiaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUUYECKOM
peaKIuu OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nencteus (npunuun Jle Ilatense);

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JeXKalMe B OCHOBE MPOMBIIUIEHHOTO IMOJYyYE€HHUS CEpPHOM KHUCJIOTHI, aMMHAKa, a
TaKke CPOPMUPOBAHHOCTH MPEACTABICHUNM OO0 OOIMMUX HAYYHBIX MPHUHIUNAX U
AKOJIOTHYECKUX MPOOJIeMaX XUMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIYUCIICHUS C HCIOJb30BAHUEM
MOHSTUSI «MaccoBasi JIOJIsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUM Ta30B
IpU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA WM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIIOBOro 3¢ (deKTa peakiiuid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIA TTOJIh30BAHUS XUMUYECKOM
NOCY/IOM U JTabOpaTOpHBIM 00OpPYAOBaHMEM, a TaKXKE IMpaBuUiia OOpaIieHus ¢



BELIECTBAMH B COOTBETCTBHHM C MHCTPYKLMSMH IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTb YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUI
AKCIIEPUMEHT (Pa3JIoKEHHE NMEPOKCHAAa BOAOPOJA B MPHUCYTCTBUHU KaTaiu3aTopa,
ONpENEICHUE CpElbl PACTBOPOB BEIIECTB C IIOMOINBK  YHUBEPCAIBHOIO
WHANKATOPa, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKiu,
peakiuu MOHHOTO OOMEHa, KayeCTBEHHbIE peaklud Ha cyibdar-, kKapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 II0
teMaMm «Metamue» U «Hemeramnsl») B COOTBETCTBMM C MPAaBHIAMU TEXHHUKHU
0€30MacHOCTH IIpHU OOpaIleHUH C BEIIECTBAMU U JaOOPATOPHBIM 00OpYIOBAaHUEM,
OPEICTaBIATh PE3YyJIbTaTbl XUMHUYECKOIO HKCIEpPUMEHTa B (opMe 3alucH
YPaBHEHUN COOTBETCTBYIOLIUX peakiuil U (OpMyJIHpOBaTh BBIBOJBI HAa OCHOBE
JTUX PE3yJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uH(pOpManUIO, TMOIYyYaEMyK U3 pPa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIK, IHTepHET U ApYTHX);

C(OPMUPOBAHHOCTb ~ yMEHMH  COOJIOAATh  NIpaBWJIA  JKOJOTHYECKH
€JIECO00PAa3HOr0 TOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LENIAX
COXPAaHEHMUS CBOETO 3J0pPOBbs U OKpYKAlOLIEW NPUPOLHOM Cpeibl, OCO3HABAThH
OIIaCHOCTb BO3JEHCTBUSA HA KUBbIC OPraHU3MbI OIPEACIEHHBIX BEUIECTB, IOHUMAs
cmbicit mokazarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIECHHS U
MIPENOTBPALIEHUS UX BPEAHOTO BO3IEUCTBYS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOAAaX IO3HAHMS BELIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CIIETBIX M CIa0OBUASIIMX OOYy4YalolIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XMMHAYeCKUX

bopmyi.



Ne
n/n

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumMmeHnoBaHue pa3aejioB 1 TEM NMMPOrpaMmmal

Bcero

Pazjen 1. TeopeTudeckne 0CHOBbI OPraHMYeCKOM XUMHUHU

[Ipenmet oprannyeckoit xumun. Teopust

1.1 CTPOECHUS OPTAaHUYECKUX coenHEHUN A. M. 6
byrtneposa
Hroro no pazneny 6

Pa3znen 2. YrieBoaopoabl

2.1 [IpenenpHbIE YTIEBOAOPOABI — AIKAHBI 4
29 HenpenenbHbie yriieBOAOPOAbL: AJIKEHBI, 19
' aJKaJUCHBI, aJIKUHBI
2.3 ApoMaTUYeCcKue yrieBo10POIbl 4
54 [TpupoHbIE UCTOYHUKHN YTIAECBOAOPOIOB U UX 6
' nepepadboTKa
Uroro no pazneny 26
Paznea 3. Kuciopoacoaepxamue oprannyeckue coeauHeHust
3.1 CnupTtsl. DeHon 6
32 Anpnerunbl. Kap6oHoBbI€ KUCTOTHI. CI0KHbBIE 14
' a(UpbI
3.3 VrieBoanl 6

KoanuecTrBo yacoB

KoHTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

JJIEKTPOHHBIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmoteka [IOK
https://myschool.edu.ru/

bu6mmoreka IJOK
https://myschool.edu.ru/
bu6mmoreka IJOK
https://myschool.edu.ru/
bubmoreka IIOK
https://myschool.edu.ru/

bu6mmoreka IJOK
https://myschool.edu.ru/

bubmoreka IIOK
https://myschool.edu.ru/
bubmoreka IIOK
https://myschool.edu.ru/
bu6moreka IJOK
https://myschool.edu.ru/



Htoro no pazaeny 25
Pa3znen 4. A3oTcoaep:kaniue OpranndecKue coeTnHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 6 1 BH6H_HOTeKa LOK
https://myschool.edu.ru/
Hroro no pazneny 6
Pasnen 5. BoicokoMouieKy IsipHbIe COeIHHEHUS
5.1 [Tnactmaccel. Kayayku. BonokHa 4 buommorexa LIOK
https://myschool.edu.ru/

Wroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 2



Ne

w/n HaunmMeHoBaHue pa3iesioB U TeM IPOrpaMMbl

Pazjen 1. Teopernueckue 0CHOBbI XHMUM

Crpoenue atoMoB. Ileprognyeckuii 3aK0H U
1.1 [Tepronnyeckast cCHCTEMAa XUMUYECKUX
anemenToB JI. 1. MenneneeBa

1.2 Crpoenue BemecTBa. MHOrooOpasue BEIIeCTB

1.3 XHUMUYECKHUE PEAKIUN

Hroro no pasneny
Pa3nen 2. Heopranuyeckasi XuMusi

2.1 Meranibt

2.2 Hemeraminl

CBs3p HCOPraHNYCCKHUX U OPTaHHUYCCKHUX
BCIICCTB

2.3

Wroro no paszneny
Pa3nen 3. Xumus u ;Ku3Hb

3.1 XUMUA U )KU3Hb

Uroro no pazneny
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

11 KIIACC

Koaun4yecTBO yacoB

Bcero

12
26

12

18

34

KoHTpoJbHbIE
padéoTbI

IIpakTH4eckue
padéoTbI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmoteka IIOK
https://myschool.edu.ru/

bubmoteka [IOK
https://myschool.edu.ru/
bubmoteka [IOK
https://myschool.edu.ru/

bu6mmoreka [JOK
https://myschool.edu.ru/
bu6morexka IJOK
https://myschool.edu.ru/
bu6mmoreka [JOK
https://myschool.edu.ru/

bu6mmoreka [JOK
https://myschool.edu.r
u/
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