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MNOACHUTEJIBHASA 3AITMCKA

Pabouyas nmporpamMma 1o XuMUH Ha YpOBHE cpellHero oouiero o0pa3oBaHus pazpaboraHa Ha
ocHoBe DenepanbHoro 3axkona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®denepanuny», TpeOOBaHUH K pe3yIbTaTaM 0CBOCHHUS (hesiepanbHOi 00pa30BaTeIbHON MPOTPaMMBbI
cpenero  obmero  obpazoBaHusa(POIl  COO), mnpencraBiaeHHbBIX B DeaepalbHOM
rocyJapcTBEHHOM oOpazoBarenbHOM crapaapre COO, ¢ yuérom KoHuenmuu npenojaBaHHs
yueOHOoro mnpeamera «XuMHs» B 00pazoBaTeNbHbIX opraHuzauusax Poccuiickoit denepauuu,
peaNn3yIoNnX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMBbl, 1 OCHOBHBIX IMOJIOKeHUN «CTpareruu
pasBuTHs BocnuTaHus B Poccuiickoit ®denepanuu Ha niepuoa 10 2025 roma» (Pacnopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmHsl Ha ypoBHE YIIyOJNEHHOTO W3Y4YEHHs 3aHMMAaeT BaXXKHOE MECTO B CHCTEME
€CTEeCTBCHHO-HAy4YHOTO o00Opa3oBanus ydammxcsa 10-11 xmaccoB. HM3ydyenme mpenmera,
peanuzyeMoe B yCIOBUAX AU(PPEpPEHUUPOBAHHOTO, MNPOGUIBLHOTO OO0y4YeHUs, MPU3BAHO
oOecrieunTh 0011€00Pa30BaATENbHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOIMMYIO ISl aIaNTallui X K OBICTPO MEHSIOUIMMCS yCIIOBUSM JKU3HU B COIIMYME, a TAK)KE
JUISL TIPOJIOJKEHUST O0y4YeHUs] B OpraHM3alusax MnpodeccuoHaJbHOr0 00pa30BaHUS, B KOTOPBIX
XUMHUS SIBJISIETCS OTHOM M3 MPUOPUTETHBIX TUCHHUTUIHMH.

B mnporpamMme mnmo XMMUM Ha3HaueHHe INpeaMeTa «XHUMHUS» TOIy4aeT MOJPOOHYIO
MHTEPIIPETALNI0O B COOTBETCTBUU C OCHOBomosararomumu nosoxeHuasmu Pr'oC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIEeH, COAepKaHUSI, pe3yIbTaTOB 00yUEHHs U TpeOOBAaHUI K YPOBHIO
MOJITOTOBKU BBITYCKHUKOB. CBHUAETEIHCTBOM TOMY SBJISIOTCS CJEAYIOLIME BBIMOJIHIEMbIC
IpOrpaMMoil o XUMHUU (QYHKIMU:

*  UH(QOPMAMOHHO-METOAMYECKAs, pealu3als KOTOpOH obOecreurnBaeT TMOIy4YeHUE
IPEJICTaBICHUS O LESIX, COAEpKaHUM, OOILIEel cTpaTreruu OO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHSL OOYYAIOIIMXCS CPEACTBAMU MpPEIMETa, U3y4yaeMOoro B paMKax KOHKPETHOIO
npoduis;

® OpraHu3alMOHHO-IUIAHUPYIOLIA, KOoTOpast IIpelyCMaTpuBaeT OIpeJeIICHuE:
OPUHIMUIIOB  CTPYKTYPUPOBaHMA M  IOCJIEIOBATENBHOCTH M3Y4YECHUs y4eOHOro
MaTepuaia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEpUCTHK; MOJAXOAOB K
(OpPMHPOBAHUIO COJEPHKATEIBHON OCHOBBI KOHTPOJS M OLIEHKM O0Opa30BaTENIbHBIX
JOCTIDKEHUM oO0ydwaromuxcs B paMKax HTOrOBOM arrectauuu B (OpME €IUHOTO
roCy/apCTBEHHOIO SK3aMEHA 10 XUMUHU.

[Iporpamma my1s1 yriryOaEHHOTO N3YUYEHUS] XUMHH:

®  YCTaHABIMBACT MHBAPHMAHTHOE MPEIMETHOE COJIEpKaHHUe, 00s3aTeIbHOE IS U3YUYEHUS
B paMKax  OTAEIbHBIX  Mpodumiel, NpeIycMaTpuBaeT  paclpeleleHue U
CTPYKTYPUPOBAHHUE €ro IO KJIacCaM, OCHOBHBIM COJEp KATElIbHBIM JIMHUAM/pa3ienaM

Kypca;

® 1aéT MpUMEpHOE paclpeieieHue yueOHOro BpeMEHH, PEKOMEHAYEMOr0 JUIsl U3y4eHUs
OTJICNIbHBIX TEM;

® qQpeanaraeT NPUMEPHYIO MOCIEA0BATENFHOCTh U3yUeHHsI y4eOHOT0 MaTepralia ¢ yuéToM
JIOTUKH MOCTPOECHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBS3EH;



® 1aéT METOJUYECKYI0 HMHTEPIPETAlMI0 IeJe W 3aJad H3yYeHUs IpeaMeTa Ha
yrIyOnEéHHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO
obmiero oOpa3oBaHUs, COJCPIKATSIBHON XapaKTePUCTHKHU TUTAHUPYEMBIX PE3yIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30oBaTeNbHON MPOrpaMMbl CPEIHETO OO0IIero oO0pa3oBaHUs
(JIMYHOCTHBIX, METANPEMETHBIX, TIPEJAMETHBIX), & TAKXKE C YYETOM OCHOBHBIX BHJIOB
y4e0HO-TTO3HABATENBHBIX JIEHCTBUH 00ydYaromierocs IO OCBOEHUIO COJACPKAHUS
npeaMera.

1o BceM Ha3BaHHBIM NO3UILMAM B IPOrpaMMe 10 XMMHUH IIPETyCMOTPEHA IPEEMCTBEHHOCTD
¢ 0o0y4eHHEeM XMMHUU Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus. 3a peiesiaMy yCTaHOBIICHHON
MPOrpaMMoOi TI0O XUMHUH 0053aTeNIbHON (MHBApUAHTHOM) COCTABIISIONICH colepKaHus y4eOHOTO
npeamera «XUMHUs» 0CcTaéTcs BO3MOKHOCTh BHIOOpA €ro BapMaTUBHON COCTaBJIAIOIIEH, KOTOpas
JIOJDKHA ONPEIeNSATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduist o0ydeHusl.

B cootBerctBUM ¢ koHnentyadbHbiMUA mojoxkeHusMu DPIOC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriy0a&éHHOTO ypoBHEH B cucTeme AuddepeHInpoBaHHOTO 00yUYeHUs Ha
YPOBHE cpeHero o0miero o0pa3oBaHUsl XUMHsI HAa YPOBHE YIriyOIEHHOTO M3yueHHs HalpaBJieH
Ha peaJn3alMio MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TalloM IOJIYyYEHHS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YeHHUS CIELUUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCIUIUIMH B By3aX U OpraHU3alusx cpeaHero npodeccuoHanibHOro oopasosanus. B a1oil cBs3u
U3yYeHHe NMpeAMeTa « XUMUS OPUEHTUPOBAHO NMPEUMYIIIECTBEHHO Ha paclIUpeHe U yriiyOieHne
TEOPETUYECKONH M TPAKTHYECKOW MOJATOTOBKM OOYYaIOIIMXCs, BBHIOpABIIUX OMNpeAeTIEHHbIN
npoduies 00y4eHHs, B TOM YHCIE C TEPCIEKTHBOM IMOCIEAYIONIETO MOMYyYSHHS XUMHUYECKOTO
0o0pa3zoBaHHs B OpraHM3alusax MpodecCHoHANIBHOrO oOpa3oBaHus. Hapsimy ¢ 3TuM, B cBeTe
tpeboBanuii PI'OC COO Kk IUIaHHpPYeMBIM pe3ysbTaTaM OCBOEHHs  (enepanbHOM
o0pa3oBaTeNbHONW MPOrpaMMbl CpeIHEro odmiero oOpa3oBaHUs M3Y4YCHHE NpeAMeTa «XUMHSD)
OPHEHTHUPOBAHO TAK)X€ Ha PEHICHUE 3a/1a4 BOCIUTAHUS M COIIMAIBHOTO Pa3BUTHUSI O0YUArOIINXCS,
Ha (OPMUPOBAHNE Yy HUX OOIIEUHTEIUIEKTYIbHBIX YMEHHUM, YMEHUH paliioHaIn3aui y4eOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUTITMHAPHBIM,
HAJIIPEAMETHBIA XapaKTep.

CocraBisitoliuMu  npeiMeTa «XUMHUS» Ha YPOBHE YIIIyOJEHHOIO M3Y4YEHHS SIBISIOTCS
yrayOnéunbie Kypebl — «Opranuueckas xumusi» u «OOmas U Heopranudeckas xumus». llpu
OTpeieNIieHUd TOJIXO0A0B K OTOOPY U CTPYKTYPHOH OpraHM3allK COACPKAHHS 3TUX KYypCOB B
porpamMMme 1o XuMuM 3a ocHoBy npuHATH nonoxenus ®I'OC COO o paznuuusx 6a30BOro u
yriayOnE€HHOIO YpPOBHEHN U3yUEHUS MpPEIMETA.

OcHoBy coaepxxanusi KypcoB «Opranudeckas xumusi» W «OOmas u HeopraHudyeckas
XUMHS» COCTABIJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs IpeAMeTa. JTa CUCTEMa 3HAHUM IOJIyd4aeT ONpPEJEIEHHOE TEOPETUYECKOE
JIOTIOTHEHWE,  TO3BOJISIIOIEE  OCO3HAHHO ~ OCBOWTH  CYHIECTBEHHO  Oonmpmmmil  00BEM
(akronornueckoro marepuana. Tak, Ha yriayOI€HHOM ypOBHE M3y4eHHUs MpeaMeTa odecrieueHa
BO3MOXXHOCTh 3HAYUTENBHOTO YBETUYEHHUS O00bEMa 3HAHMNM O XUMHUYECKUX DIEMEHTaX |
CBOWCTBaX MX COCJUHEHUH HAa OCHOBE PACIIUPEHUS U yIIIyOJeHHs MPEACTABICHUNA O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs pPEaKLMi, pacCMaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMHUYECKON KMHETHKHU U TePMOJMHAMUKU. V3yueHue nepruoanueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  DJIEMEHTOB  0a3upyercsi Ha  COBPEMEHHBIX



KBaHTOBOMEXAHMUECKUX MPEJCTABICHUIX O CTPOCHUN aToMa. XUMHUYECKas CBSA3b 0OBACHSETCS C
TOYKH 3PEHUS SHEPreTUIECKUX U3MEHEHUH pu e€ 00pa30BaHUM U pa3pylICHUH, a TAKKE C TOUKH
3peHHst MEXaHU3MOB e€ 0Opa3oBaHusl. M3yueHne THIIOB peakuuii JomoaHsIeTcs (popMUpOBaHUEM
IpeJCTaBICHUH 00 3JIEKTPOXUMHUYECKMX Ipoleccax M 3JEKTPOJIM3€ pacIulaBOB UM PacTBOPOB
BellecTB. B Kypce opraHmdeckoil XMMHUM NpPU PACCMOTPEHUH PEAKLHMOHHOM CIIOCOOHOCTH
COEIIMHEHUH yaenseTcs ocoboe BHUMAHUE BOIPOCaM 00 3JEKTPOHHBIX 3PQeKTax, 0 B3aMMHOM
BJIMSIHAU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIUi.

Oco0oe 3HaueHHe UMEET TO, YTO Ha COJEepP)KaHHWE KYypCOB XMUMHH YTITyOJIEHHOTO ypOBHS
U3yUYEeHHMs 17151 KJIACCOB OIpeIeIEHHOr0 Mpoduiist (MJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00111el cucTeMe MpeAMETHBIX 3HAHNI) OKA3bIBAIOT BIUSHUE CMEXKHBIE ITPEIMETHI.
Tak, HanpuMep, B COIEpKaHUH MTPEIMETA IS KIIACCOB XMMUKO-(PH3UUECKOT0 Mo uiis 60IbII0e
3HaYeHne OyayT WMETh JJeMEHTHl ydeOHoro MaTepuana 1o obOmed xumun. [lpu uzyueHun
npeaMeTa B JAHHOM ClIyyae akLEHT OyAeT clieslaH Ha OOLIHOCTh METOAOB MO3HAHMsI, OOIIHOCTh
3aKOHOB M TEOPUN B XUMHH U B (PU3HKE: aTOMHO-MOJIEKYJIIpHAst Teopus (MOJIEKYJISIpHAs TEOPHS
B (uU3MKE), 3aKOHBI COXPAHEHHUS MacChl M DHEPTUH, 3aKOHBI TEPMOJWHAMHKH, DIICKTPOJIN3A,
MIPEJCTABIICHHUS O CTPOCHHUH BEIIECTB H JAPYTOEC.

B 10 xe BpeMs B copep)kaHUM IpeaMeTa Ui KJIACCOB XUMHMKO-OMOJIOTHYECKOTr0 Ipoduiis
OonbLINI yAeabHBIN Bec OyaeT UMeTh OpraHuyeckas XuMus. B aTom cimyuae npenocraBisercs
BO3MOXHOCTB /17151 60s1ee 00CTOSATEIIEHOTO PACCMOTPEHHSI XUMHUUECKOW OpraHu3auy KIETKH KakK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEPY, TaKHe CTPYKTypHBIC
KOMIIOHEHTBI, KaK JHUIHUIbI, OCJIKH, yriIeBObl, HyKJIEUHOBbIE KUCIOTHI U Apyrue. Ilpu stom
3HAaHUS O COCTAaBE€ U CBOMCTBAX IMpEICTaBUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB
CIIy>KaT OCHOBOM JUIS M3yYeHHsI CYIIHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHIIEBAPEHHUSL.

B murane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PECHHUsS, OCBOCHHUS OOIEHAYYHBIX
METO/I0B [TO3HAHUS U OMbITA PAKTUYECKOrO MPUMEHEHHs HAy4YHbIX 3HAaHUH MU3yUYeHHE IIpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO HAa MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMHU
npeaMeTaMu, BXOSIIIMMHU B COCTAB MPEIMETHBIX o0sacTeil « EcTeCTBeHHO-HAYYHBIE IPEIMETHD,
«MaremaTtuka u nHQopmaTHKa» U «Pycckuii S3bIK U TUTEpaATypay.

[Tpyn m3yueHun yueOHOro npeamera «XUMHsS» Ha YINIyOJIEHHOM ypOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajaueit
NEPBOCTENICHHON 3HAYMMOCTH SIBJIsSIETCS (OPMHUpPOBAHHME OCHOB HAyKHM XHMMHHU Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKON JEATEIIFHOCTH YeJIOBeKa H OIHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toil 3agaun Ha yriiyOJ€HHOM ypOBHE M3Yy4EHHUs
npeaMeTa MPeArnoiaraeT peajn3aluio TaKUX LeJeH, Kak:

* (¢opmHpoBaHUE TPEACTABICHUN: O MAaTEPUATBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX

Y TIO3HABa€MOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HAYK U
e€ BeayIled posd B 00ECIEYeHUN YCTOWYMBOIO Pa3BUTHS UEJIOBEUECTBA: B PELICHUU
npoOJeM 3KOJIOTHYECKOM, PHepreTMyeckoil M MUILEBOM Oe30MacHOCTH, B Pa3BUTHUU
MEIUIUHBI, CO3JJaHIMH HOBBIX MaT€PHAaJIOB, HOBBIX HCTOUHUKOB YHEPTUH, B 00ECIICYCHUN
palMOHATFHOTO TPUPOIOTIONBF30BaHUs, B (DOPMUPOBAHUN MHPOBO33PEHHS U OOIIeH
KyJITYpbl 4€JIOBEKa, a TAKXKe 3KOJIOIMYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3JI0pOBbIO U IPUPOAHOIL cpene;



OCBOCHUE CHCTEMBl 3HAHUM, JIEKAIIMX B OCHOBE XUMHMYECKOH COCTABIIAIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (PyHJAMEHTAIbHBIX MTOHATUN, 3aKOHOB U TEOPUI
XUMUHU, COBPEMEHHBIX IPEICTABICHUA O CTPOCHUM BELIECTBA HA PA3HBIX YPOBHSAX —
ATOMHOM, HWOHHO-MOJIEKYJISIPHOM, HAaJAMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUI, 0 XMMHUYECKOM
pPaBHOBECHM, PacTBOpax M JUCHEPCHBIX CHCTeMax, 00 OOIIMX HAayYHBIX MPHHLUIAX
XUMHUYECKOTO TPOU3BOJCTBA;

dopmupoBaHne y OOy4yarOmMXCs OCO3HAHHOTO MOHUMaHHUA BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKHX 3HAHUM [UIsi OOBACHEHUS KIIOYEBBIX HIEH U mpobiieM
COBPEMEHHOM XHMMHU, A7 OOBACHEHHMs M HPOTHO3ZUPOBAHMSA SIBICHUH, HMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPHUPOJY; TI'PaMOTHOIO pelIeHUs MpobiieM, CBS3aHHBIX C
XUMUEH, IPOTHO3MPOBAHUs, AHAJIM3a W OLEHKUM C MO3HLIMKM 3KOJIOIMYECKON
0€30MMacHOCTH TOCJIEeACTBUNA OBITOBOI M MPOU3BOJCTBEHHOW N1€ATEIbHOCTH YEJIOBEKa,
CBSI3aHHOMU C XMMUYECKUM ITPOU3BO/ICTBOM, UCIIOIb30BAHUEM U IEPEPAOOTKON BELIECTB;

yriyOjieHHe NpPEeACTaBICHUH O Hay4yHbIX METOJaxX IIO3HAHUS, HEOOXOIUMBIX I
npruoOpeTeHus] yYMEHHIH OpUEHTUPOBATHCS B MUPE BEIECTB U OOBACHEHUS XMMUUYECKUX
SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUYECKOM AEATEIbHOCTH U ITIOBCEHEBHON
JKU3HHU.

B nmane peanuszanuu nepBooYepeIHBIX BOCIIUTATEIBHBIX M PA3BUBAOIINX (DYHKIUN IETOCTHON
CUCTEMBI CpeIHEro o011ero o0pa3oBaHus MPU U3YUEHUU MpeaMeTa « XUMHUSD» Ha YIIIyOJIEHHOM

YPOBHC 0006}/}0 AKTYaJIbHOCTb an/Io6peTa10T TaKHEC ICJIU U 3aJa4u, KaK:

BOCIIUTaHUE YOEKAEHHOCTH B I103HABAEMOCTH SIBICHUI NPUPOABI, YBAXKEHHUA K
npoIeccy TBOPYECTBA B 0OOJACTH TEOPETUYECKHX M TNPHUKIATHBIX HMCCIECIOBAHUN B
XUMHUH, POPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHHIO M IMO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJNIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHSI 00IIEYEeTOBEYECKHIX [IEHHOCTEH;

pa3BUTHE  TIO3HABATECIBLHBIX  WHTEPECOB, HHTEIUIGKTYAIBHBIX W TBOPYECKUX
crocoOHoCTel 00yJarommxcsi, GOpMUPOBAHUE Y HHUX CO3HATEIHHOT'O OTHOIICHHUS K
caM0OOpa30BaHMI0 U HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHEITHOU
MpoEeCCHOHAIBHOW U OOIIECTBEHHOM AESITEIBPHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e )KU3HU;

dbopMHpOBaHHE YMEHHMM M HABBIKOB Pa3yMHOTO IPHUPOIOIOIL30BAHMS, Pa3BUTHE
SKOJIOTUYECKOW  KYJbTYPHI, npuodpeTeHue OIbITAa  OOLIECTBEHHO-IIOJIEC3HOM
YKOJIOTUYECKOU NEATENLHOCTH.

OOmiee 4YKCIIO YacoB, MPEIYCMOTPEHHBIX MAJsi M3YYEHUS XUMHUHM Ha YriyOJIEHHOM YPOBHE
cpeanero oOmiero obpaszoBanusi, cocraBisier 204 vacoB: B 10 kimacce — 102 yaca (3 ydaca B
Heneno), B 11 kmacce — 102 yaca (3 gaca B HEACIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH.

[IpenmMer W 3HaueHWE OPraHWYECKOH XUMHH, TIPEACTAaBICHHE O MHOT000pa3uu
OPTraHUYECKHX COCTUHEHUMU.

DJEeKTPOHHOE CTPOEHUE aToMa YIJIEpOAa: OCHOBHOE U BO30YXIEHHOE COCTOSIHHUS.
BanenTHble BO3MOKHOCTH atoma yriepona. XUMHUYECKas CBSA3b B OPraHUYECKUX COECIUHEHUSIX.
Tunbl THOpUAM3aIMK aTOMHBIX OpOHTanel yriaepona. MexaHH3Mbl 00pa3oBaHUsI KOBAJIEHTHOU
cBs3U (OOMEHHBIN U IOHOPHO-aKLUENTOPHBIN). THUIBI TepeKpbIBaHUS aTOMHBIX OpOUTasIel, 6- U m-
cBsa3u. OnuHapHas, ABOWHAS M TpoWHas cBs3b. CrocoObl paspbiBa CBs3EH B MOJIEKYJax
opranudeckux BeuiecTs. [loHsTHE 0 CBOOOAHOM pajuKaie, Hykjaeopuie u 3JaeKTpoduie.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. bByTiepoBa u coBpeMeHHbIE
MIPE/ICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaUYeHHE TEOPUH CTPOCHUS OPTAaHUYECKUX COECTUHEHHM.
MonekynsipHble M CTPYKTypHble GopMmyibl. CTpyKTypHble (OpPMyYJIBI pPa3IUYHBIX BHJOB:
pa3BEépHyTas, COKpalll€éHHas, cKeineTHas. M3omepus. Buasl wu30Mepuu: CTpYKTypHas,
NPOCTPaHCTBEHHAs. OJEKTpoHHBIE 3((EeKTbl B MONEKylIax OpPraHUYeCKHX COCIMHEHHUN
(MHIyKTUBHBIN U ME30MEPHBIN 3P PEKTHI).

IIpencraBnenue o kinaccupuKauy opraHuueckux BeuecTs. [lonsTre o GyHKINOHATBHON
rpynne. I'omomnorus. ['omonoruueckue psaael. Cuctemaruueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenunil (IUPAC) u TpuBnasibHble Ha3BaHUS OTIEIbHBIX NIPEACTABUTEIEH.

OcoOenHoct M Kjiaccupukauus  OpraHuyeckux  peakuuil.  OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHA B OPraHUYECKON XUMHHU.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3iaMu OpraHMYeCKMX BEIIECTB W MaTepualaMd Ha MX OCHOBE, OMBITHI IO MPEBPAIICHUIO
OpraHMYeCKHUX BEUIECTB MpH HarpeBaHuu (TUiaBieHHe, OOyrJiIMBaHUE U TOPEHHE),
KOHCTPYMPOBAaHUE MOJEIIEH MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

Yraesoaopoasl.

Anxanbl. ['oMonoruyeckuii psj ajakaHoB, oOmas (GopMyia, HOMEHKIATypa U H30MEpHS.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP’-TMOpHMAM3AIUs ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMsI, N30MEPU3aLUH, JETHIPUPOBaHMS,
LIUKIN3aluy, [HpOJIU3a, KpekuHra, ropeHus. IlpeacraBienue o MexaHM3MeE peakuuit
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupose. CriocoObl OyYeHHs U IPUMEHEHUE aJIKaHOB.

Huknoankanel. O6mas Gopmyna, HOMEHKIaTypa U n3omepusi. OCOOEHHOCTH CTPOSHHS U
XUMHUYECKHX CBOWMCTB ManbIX (IMKJIONPONAH, NMKIOOyTaH) M OOBIYHBIX (IIMKJIOTICHTaH,
LUKJIOTEKCaH) LHUKI0anKaHoB. CriocoObl MOJIy4eHUs U IPUMEHEHHUE [IUKI0ATKaHOB.

Ankenbl. ['oMoIOrHYecKuil psii adKeHOB, o0mas ¢hopMmysia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN AJKEHOB, SP’-TMOPUIM3ALMSA aTOMHBIX OpOHTaNeit
yriaepoaa, - u m-cBsA3u. CTpyKTypHas U reomeTrpuydeckas (Luc-tpaHc-) usomepus. duznueckue
CBOMCTBA QJKEHOB. XUMHYECKHE CBOMCTBA: pEAaKUMM IPUCOCAVHECHMS, 3aMEUICHUSA B O-



MOJIOKEHUE TpU JBOWHOW CBS3M, NMOJMMEpU3auuu M okucieHus. [IpaBuio MapkoBHUKOBA.
KauecTBeHHbIC peakuu Ha JBOWHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M MPUMEHEHHE aJIKEHOB.

Ankanuensl.  Krnaccupukamuss — ankagueHoB  (CONMPSsDKEHHBIE,  M30JMPOBAHHBIC,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOWCTB COMPSIKEHHBIX
nueHoB, 1,2- wu 1,4-npucoenunenue. Ilomumepuzarnus conpsHKEHHBIX JTUeHOB. CrOCOOBI
MOJIyYEHUS! U IPUMEHEHUE aJIKaUEHOB.

AnxunHbl. ['oMonorudeckuii psji anmkuHOB, oOIIas (GopMmyiia, HOMEHKIATypa U U30MEPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHUHOB, SP-THOpHAM3AIMs aTOMHBIX
opOutaneii yrimepona. DuU3MYECKHE CBOWCTBA AJKMHOB. XWMHYECKHE CBONCTBA: PEAKIUU
MPUCOEIUHEHUS], TUMEPU3ALMN U TPUMEPHU3ALUU, OKUCIEHUsI. KUCIOTHBIE CBOMCTBA AJIKHUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakinH Ha TPOHHYIO CBsi3b. COcoOBI
TOJTyYeHHUs ¥ IPUMEHEHNE aJTKUHOB.

ApomMaTtudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psii apeHoB, odmas Gopmya,
HOMEHKJIaTypa ¥ U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30a.
dusnuecKkue CBOWMCTBAa apeHOB. XHWMHYECKHE CBOMCTBa OCH30JIa M €ro TOMOJIOTOB: PEAKIIUU
3aMeleHus] B OE€H30JIbHOM KOJIbLIE M YTJIEBOJOPOAHOM pajHKaie, pPeaKlUH MPUCOSAUHEHUS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpencraBienne o0 OpueHTHPYIOUIEM JIEHCTBUU 3aMeCcTUTeNen
B OCH30JFHOM KOJbIIE HAa MpPUMEpE aTKUIbHBIX PAIUKAIOB, KapOOKCHUIBHON, TUAPOKCUIHHOM,
aMHHO- M HHUTPOTPYIIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XWMHYECKUX CBOMCTB CTHPOJIA.
[Honumepuzanus ctupona. CrnocoObl HOMyYeHUs U IPUMEHEHUE apOMAaTUYECKUX YTTIEBOAOPOIOB.

[Tpuponusiii ras. Ilonytasie HedTsHBIC Ta3bl. HedgTh u €€ mpoucxoxaeHue. KameHHbII
yroib U HPOAYKTHl ero mnepepaborku. CrocoObl mepepaOdoTKu HEPTH: MEepPEeroHKa, KPEKUHT
(TepMHYECKUI, KaTaTUTUUYECKUN), pupopMuHT, nuponu3. [IpoaykTel mepepaboTku HedTH, MX
MPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHbIMU KJ1aCCaMH YTJI€BOJOPOJIOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peaknuu 3amelneHus
rajoreHa Ha TUJPOKCOTPYMIY, HUTPOTPYIIY, IUAHOTPYMIy, aMuUHOrpymnmy. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHMPTOBOrO pacTBopa Ménoun. BzaumonelicTtBue
JUTAIOTC€HAJIKAHOB C MarHvieM M LUHKOM. [IOoHsATHME O MeTayuioOpraHny4ecKuX COEIMHEHHSX.
Hcnonb30BaHre TallOTeHIIPOU3BOIHBIX YTJIEBOJOPOIOB B OBITY, TEXHHUKE U TPU CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJIbI HW3Y4YEHHUs BEHIECTB U MX TMPEBPAIICHUN: HN3yYCHHUE
(hu3MYECKUX CBOMCTB YIJIEBOJAOPOIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX pEaKLUi YTIeBOJOPOIOB
pa3IMyYHBIX KJAccoB (oOeclBeuMBaHHWE OpOMHONM WM MOJHOM BOJBI, pacTBOpa MepMaHTaHaTa
KaJIusi, B3aMMO/ICHCTBHUE alleTUIICHA C aMMHUAYHBIM pacTBOpoM okcupa cepedpa(l)), kauectBeHHOE
oOHapy»XeHHe YIJiepoJa M BOAOpPOJa B OpPraHMYECKMX BELIECTBaX, IOJyY€HHWE JTHJIEHA U
U3y4YEeHHUE €ro CBOMCTB, o3HaKomuieHHe c koutekiusmMu «Hedtb» u «Yromb», ¢ obpaszuamu
acTMacc, KaydyykOB W  pPE3UHbl, MOJICIMPOBAHHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOr€HIIPOU3BOIHBIX YTIJIEBOJOPOIOB.

Kucnopoacoaepxamnue oprannyeckue coeJUHEHHUsI.

[Ipenenbuble onHOaTOMHBIE cnUpThl. CTpoeHHE MOJEeKysl (Ha MpUMepe MeTaHoja U
sta”ona). ['omonoruueckuit psia, obuias hopmyiia, H30Mepus, HOMEHKIATYpa U KIacCUPUKALIUAL.
®u3nueckue CBOWCTBA MPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. XMMHUUYECKHE CBOMCTBA: PEaKIUH 3aMEeIlEeHus, IeTHipaTallui, OKUCIICHUS,



B3aMMOJICHCTBHE C OPTaHUYECKUMU U HEOPraHMYECKUMU KucioTamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CHIUPTHL. JleHCTBHE 3TaHOIAa M METaHOJa Ha OpraHuM3M uesnoBeka. CrocoObl
MOJIyYEHUS U IPUMEHEHUE OHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATypa U n3oMepus. OcOOEHHOCTH (PUBNUYECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaToMHBIE CHHUPTHI — JITHICHTIUKONb U TIHLEpUH. DHU3NYECKHe U XUMHYECKHE
CBOICTBa: peaklUuu 3aMEIICHUs, B3aUMOJAECHCTBUE C OPraHMYeCKUMH W HEOPraHMYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peaklysi Ha MHOTOaTOMHbIE crupThl. [IpencraBienue o MexaHu3zMe
peakiuii HykieopuIbHOrO 3amenieHus. JleiicTBue Ha opraHu3M yenoBeka. CrocoObl MomyueHus
U TIPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJEKyYJIbl, B3aUMHOE BIUSHUE T'MIPOKCOIPYIIBI U OEH30JBHOTO Spa.
O®uznyeckue cBoicTBa (peHona. OCOOEHHOCTH XUMHUYECKHX CBOWCTB (eHona. KauecTBeHHBIE
peakuuun Ha ¢eHon. TokcuyHocTs ¢eHona. CrocoObl MONyueHUss U TpUMeHeHue ¢eHoma.
®denonpopManbIeruIHas CMOA.

KapOoHumnpHBIE COCIMHEHUS — QIBJCTHABI W KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOU Tpymnmbl. ['oMonoruueckue psiibl ajabAETUAOB UM KETOHOB, o0mas Gopmyina,
u3oMepus M HOMEHKIaTypa. Du3nmyeckue CBOMCTBA albJETHI0B U KETOHOB. XHMHYECKHE
CBOMCTBA aIbJETHJOB M KETOHOB: peakuuu mpucoequHeHus. OKHUCIEHUE albJIeruioB,
Ka4eCTBEHHBIC pEaKkuu Ha anblaeruipl. CrocoObl MOMYy4YeHUS M NPUMEHEHHE alibJCTHIIOB U
KETOHOB.

OaHOOCHOBHBIE TpefeNibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHUCHOT. M3omepuss u HomeHkiartypa. DuU3HUECKHE CBOMCTBa OIHOOCHOBHBIX
npeaenbHBIX KapOOHOBBIX KUCIOT. BOIOpOIHBIE CBSI3H MEXTy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMUYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakuusi 3TepuUKALUU, PEAKIUH C y4acTHEM
YTIEBOAOPOAHOrO paaukana. OcoOEHHOCTH CBOMCTB MypaBbHUHOW KHCHIOTHL. [loHsiTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCJIOT — CIOXHBIX 3¢upax. MHoroo6pasue kapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEIPENEIbHBIX U apPOMAaTUYECKMX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCJIOT, THAPOKCUKAapOOHOBBIX KuCIOT. [IpencraBurenu BeICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MNaJbMUTUHOBAS, OJICMHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThL. CrocoObl
MOJTyYeHUs U PUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxusie »¢upsl. ['omonoruyeckuit psig, obmas Gopmyrna, u3omMepus ¥ HOMEHKIATYDA.
DU3NYECKUE U XUMUYECKHE CBOMCTBA: THIPOJIM3 B KUCIION U IIEJIOYHOU Cpelie.

Kupsei. Ctpoenue, ¢puznueckue ¥ XUMUYECKHE CBOWCTBA JKUPOB: THIPOJIN3 B KUCIOW U
nienouHoi cpeae. OcCOOEHHOCTH CBOWCTB KHUPOB, COJEPKAIINX OCTATKH HETPEAECTbHBIX KUPHBIX
KHUCIIOT. JKUpBI B IPUPOJIE.

Mpblia Kak COJIM BBICIIMX KApOOHOBBIX KUCIIOT, MX MOIOIIEE JEHCTBHE.

OO6mas xapakTepucTHKa yrieBoaoB. Kiaccudukamus yrieBomoB (MOHO-, AH- H
nonucaxapuabl). MoHOocaxapupl: TIIIOK03a, (pPyKTO3a, TajakTo3a, pudo3a, Oe30KcuprbOo3a.
du3nuecKue CBOMCTBA U HaX0XkACHUE B Ipupoze. PoTocuHTe3. XMMHUUECKUE CBOKMCTBA INIFOKO3bI:
peaKkLuu ¢ y9acTUEM CIIUPTOBBIX U AJIbJIETHIHOM TPy, CIIUPTOBOE U MOJIOYHOKUCIIOE OPOKEHUE.
[TpumeHeHue TI0KO03bl, €€ 3HaUeHHE B KU3HEEATEIIbHOCTH opranuima. Jlucaxapusl: caxaposa,
ManbTO3a M JaKTo3a. BoccTaHaBnuBaomue U HEBOCCTaHABIUBAIOIIUE aucaxapuabl. ['uapoiaus
mucaxapunoB. Haxoxaenue B mpupojie u npumeHenne. [lonmmucaxapuasl: Kpaxmani, TIIHKOTEH U
nemnoio3a. CTpoeHHEe MaKpOMOJIEKYJ KpaxMmana, IJIMKOIeHa MU ILejulono3bl. dusnueckue



CBOWCTBA Kpaxmaja U LeJUII0JI03bl. XUMUYECKUEe CBOMCTBA KpaxMmaia: THAPOJIU3, KaueCTBEHHas
peakiust ¢ HMOAOM. XHMHUYECKHE CBOWCTBA LIEJUIIOIO3bI: THAPOJIM3, MOJyYyeHHE A(PHUPOB
1eJUTI010361. [loHATHE 00 MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTATHBIN MIEIK).
DKcrnepuMeHTaJIbHbIE METOJbl M3yUEHUS BELIECTB U MX IPEBPAILLEHUIl: pacTBOPUMOCTH
pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/ICIICTBHE 3TaHOJA C HATPUEM, OKUCIIEHUE STHJIOBOTO CIIUPTa
B QJIbJIETH]] HAa PAaCKaJIEHHON MEIHOW IPOBOJIOKE, OKHCIEHUE 3TUJIOBOIO CIHMPTA JTUXPOMATOM
KaJus (BO3MOYKHO MCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMHM Ha aJIbJETUIBI (C
ruapokcuaom auammuHcepeopa(l) u  rugpokcumom  wmenu(ll)), peakuus riMuepuHa  C
rugpokcuaoM menu(Il), xumuyeckne cBOHCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEHCTBHE
pactBopa ToKo3bl ¢ ruapokcuaom menu(Il), B3anmoneiictBue kpaxmana ¢ MOAOM, pelIEHHUE
IKCHEPUMEHTATIBHBIX 3a1a4 10 TeMaM «CrupTsl U (eHob, «KapOoHoBbie KUCIOTHI. CII0XKHbIE

3(uph».
A3oTcojaep:kaniue opraHnnyeckne coeNHeHusl.
AMUHBI — OpraHu4YeckHe TMpoM3BOJHBIE ammuaka. Krmaccudukanuss amMHHOB:

amudaTuyeckue U apoMaTHIECKUe; NEPBUYHBIC, BTOPHYHBIC U TpeTU4dHbIe. CTPOSCHUE MOJEKYII,
obmas ¢gopmMyna, u30MepHs, HOMEHKIATypa U (U3NUECKHE CBOMCTBA. XHMHYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, alKMUJIUPOBAaHUE, B3aHMMOJCICTBHE MEPBHYHBIX
aMUHOB C a30TUCTOM KUCI0TON. CONMM aJIKWIAMMOHHSL.

AHWIMH — TIPEJICTaBUTENIb aMUHOB apomMaTudeckoro psjaa. Ctpoenue anuinnHa. Bzanmuoe
BIIMSIHUE TPYII aTOMOB B MoJieKyje aHuianHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHwiMH. CrocoObl MOJIy4YeHUS U THpUMEHEHue anupaTHUYeCKHX
amuHOB. [lony4yeHne aHWIMHA U3 HUTPOOEH301a.

Amunokucinotel. Homenknatypa u uzomepusi. OTenbHbIe NPeICTaABUTENN 0-aMUHOKHUCIIOT:
[JIMIYH, alaHuH. PU3NYeCcKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT KaK
aM(pOTEpHBIX OPraHUYECKUX COCAMHEHUHN, peaKIys MOJIUKOHCHCAllu, 00pa3oBaHue MeNTUIHON
cBs3U. buonoruyeckoe 3HaueHue aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

Benku kak nmpupoanbie monuMepsl. [lepBudHas, BTopuyHasi U TPETHYHAS CTPYKTYpa OSIKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpaIlisl, KaUeCTBCHHbBIC PEaKIIUU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M HMX IPEBpPALICHUN: PAaCTBOPEHHUE
0enkoB B BOJIe, JeHATypalus OeIKOB MpH HarpeBaHUM, IIBETHBIE PEAKIIMH Ha OENKH, pelleHue
SKCHEPUMEHTAJIbHBIX 33Jad MO0 TeMaM «A30TCOJEp)Kalllue OPraHMYECKHE COCIUHECHUS» U
«Pacrno3HaBaHne OPraHUYECKUX COSTUHEHUI.

BbicokomoieKyJISIpHBIE COEINHEHUS.

OCHOBHBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEpU3AluU, CpeAHssi MoJieKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSTMHEHNN — MOJTUMEPHU3ALIUS U TTOTUKOHICHCAITHSI.

[Tonumepubie MaTepuansl. [lnacTmaccsl (MOMUATUIICH, TOTUIIPONUIIEH, TOJTMBUHUIXIOPU,
MOJUCTUPOII, TOJTUMETHIMETAKPUIIAT, TOTUKapOOHATHI, TOMUATHIEHTepedTanar). Y Tunuzauus u
nepepaboTKa MIacTuKa.

DnacToMephl:  HaTypajbHBIM  KaydyK, CHUHTETUYECKHE Kaydyyku (OyTaJMEeHOBBIH,
XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CHUIMKOHBI. Pe3nHa.

Bosokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH ¥ JIaBCaH).



10

[Tonumeps! cnenuanbHOro Ha3HaueHus (TedIIoH, KeBap, MEKTPOIPOBOASIIUE MOTUMEPHI,
OuopasinaraeMbie MOJIUMEPHI).

DKCTIepUMEHTAIBHBIC METOJIbI M3YYCHHS BEHISCTB W WX MPEBPAIICHUN: O3HAKOMIICHHUE C
oOpa3laMu TNPUPOJAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB, pEIICHUC
9KCIIEPUMEHTANBHBIX 3a7au Mo TeMe «Pacrno3HaBaHue m1acTMace ¥ BOJIOKOHY.

Pacuérnble 3amaun.

Haxoxxnenne moiiekyisspHOil (pOpMyIIbI OPraHUYeCKOro COSAMHEHHS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXICHUE MOJEKYISPHOU (OPMYJIBI OPTraHUYECKOTO
COCTMHEHMS 110 Macce (00BEMY) TPOTYKTOB CTOpaHusl, IO KOJMYECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB PEAaKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYpPHOU (hopmyIas
OPTraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XUMHUYECKUX CBOMCTB WJIM CIOCOOOB IOJY4YEHUS,
oTpeieJICHUE AOTU BbIXOa MPOAYKTa PEAKIIUN OT TEOPETUIECKH BO3ZMOYKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanm3zarusi MeXIpeIMETHBIX CBSI3€i MpH M3YYeHHH opraHndeckor xumuu B 10 kiacce
OCYIICCTBIISIETCS 4Yepe3 HCIOJb30BAHME KaK OOIIUX ECTECTBEHHO-HAYYHBIX MOHATHHA, TaK W
MTOHATHIA, TPUHSATHIX B OTACIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyUHbIE TOHATHUA: SIBJICHHE, HAay4dHbI (hakT, rumoresa, TEOpHs,
3aKOH, aHAJIM3, CHUHTE3, KiIaccUUuKalus, HAOMIOJEHUE, M3MEPEHUE, DKCIEPUMEHT, MOJEINb,
MO/ICJIMPOBAHUE.

®usuka: Marepus, aTroM, JJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHYECKHUI
YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHUE BEIECTBAa, (PU3NYECKUE BEIMUMHBI,
€IMHUILIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kinerka, opranm3M, dKocuctema, omochepa, MeTabOIN3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA W TETepOTPO(HBIA THUIT TUTaHUA, OpokeHue, (OTOCHHTE3, JbIXaHUE, OCNKH,
YTJIEBO/IbI, )KUPbI, HYKJIEHHOBbBIE KUCIOTHI, (DEPMEHTHI.

I'eorpacdus: mone3Hple NCKOMaeMbIe, TOTUIUBO.

TeXHOJIOTHS: TUIIEBBIE MPOTYKThI, OCHOBBI PAIMOHATLHOTO MTUTAHMSI, MOIOIIIUE CPECTBA,
MaTepHabl U3 UCKYCCTBEHHBIX H CHHTETHYCCKHX BOJIOKOH.



11

11 KVIACC

OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckue 0OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 31eMeHT. M3otonbl. CTpoeHHe 3JIEKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHMYeCKHe YPOBHM M MOJYPOBHU. ATOMHBIE
opoutanu. Knaccuduxamuss XuMU4ecKuX 3JIEMEHTOB (s-, p-, d-, f-anmemenTsl). Pacnpenenenue
9JIEKTPOHOB TI0 ATOMHBIM OPOUTANAM. OJEKTPOHHBIE KOH(UTypall aToOMOB 3JEMEHTOB
NepBOTO—YETBEPTOTO TEPHOJAOB B OCHOBHOM H BO30YXIEHHOM COCTOSIHWUH, SJIEKTPOHHBIC
KOH(Urypanyuy HOHOB. DIEKTPOOTPULIATEIBHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonnueckass cucrema XuMHuuecKux daeMeHTtoB .M.
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M Ilepmonnyeckoil cHUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpHel CTpOEHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBONCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX U CIOXHBIX BEIIECTB M0 IpymnaM H
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /{.1. Menzneneesa.

XuMHueckasi CBsA3b. BUAbl XMMHMYECKOM CBSI3U: KOBAJICHTHAs, UOHHAs, METAJIMYECKAs.
MexaHu3mbl 00pa30BaHUsI KOBAJICHTHOW CBsI3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPTrHs
U JUIMHA CBA3M. [10JIpHOCTD, HANIPaBICHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHbIe
cBsA3u. BogoponHas cBsA3b. MeXMOIEKYIIpHbIE B3aUMOACHCTBHSL.

BaneHTHOCTP M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX TI€OMETPUYECKHM CTpPOEHHEM (Ha NpUMEpe COEAMHEHUH 3JEMEHTOB BTOPOIO
nepuosa).

IIpencraBneHne © KOMIUIEKCHBIX —coennHeHusX. (CocTaB KOMIUIEKCHOIO — HOHA:
KOMILIEKCOOOpa3oBaresb, JIMTaHIbl. 3HAYCHHWE KOMIUIEKCHBIX coequHeHui. Ilonstue o
KOOPAWHALIMOHHOW XUMUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHsA. THIIBI KPUCTAJUNIMYECKHUX
pewEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsaTHe 0 nucnepcHbIX cucreMax. VctuHHbIe pacTBOpHL. lIpencrasiieHne 0 KOUIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUSI KOHIIEHTPAllMM pPACTBOPOB: MaccoBas [0Jis1 BEIIECTBA B
pacTtBope, MOJspHas  KOHUEHTpauus. HacpllleHHble W HEHACHIIMICHHBIE  PAaCTBOPHI,
pacTBopuMOCTb. Kprctamuioruapars!.

Knaccudukanus m HOMEHKJIaTypa HEOPraHWYECKHX BEILECTB. TpHUBHAIbHbIE HAa3BaHUS
OTJEJIBbHBIX NIPEACTaBUTEIIEH HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMH4ecKUX peakiuil B HEOPraHW4eCcKol U OpraHM4ecKord XUMHUU. 3aKOH
COXPAaHEHHs MACChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPALICHMS DHEPIMM NPU XUMHYECKHX
peaxiusix. TeruoBbie 3pPeKTbl XUMHUECKUX peakuuil. TepMOXUMUUECKUE YpaBHEHUS.

CKOpOCTh XUMHUYECKOH peaklny, €€ 3aBUCUMOCTh OT Pa3IHyYHBIX (hakTopoB. ['oMOreHHBIE
U reTeporeHHsle peakuuu. Katanus u kataan3aTopsl.

OO0patumMsble 1 HeOOpaTUMBbIE peakui. XUMHU4eckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTrO
paBHOBecHs. DaKTOphI, BIMAIOIMIME HA IIOJOKEHHE XUMHUYECKOIO PAaBHOBECHUS: TEMIIEpATypa,
JIaBJICHUE U KOHLIEHTPALMU BELIECTB, y4acTBYIOIMX B peakuuu. [Ipunnun Jle [larense.

Onexkrponautuyeckas auccouuanusi. CunbHble U ciabble  2yeKTpoiauThl. CreneHb
mucconuanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHMTpabHas, LEN04Has. BonoponHslii
nokasarenb (pH) pactBopa. I'maponus coneit. Peakuuu nonHoro oomeHa.



12

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponeccsl OKHUCIEHUS M BOCCTAaHOBJICHMS. BakHENIIME OKHUCIMTENU U
BOCCTAaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DIEKTPOIN3 paCTBOPOB U PACIIIABOB BEIIECTB.

DKCNEpUMEHTAIBHBIE METO/bl HM3YYCHHS BEIIECTB U HMX MPEBPAIICHHUI: pasIoKeHUE
NEepOKCUAa BOJIOPOJAa B MPHUCYTCTBHM KaTalM3aTOpa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
IpOBE/EHUE pPEaKUUid MOHHOTO OOMEHa, OIpeJesieHHe Cpeabl pacTBOPOB C IOMOIIBIO
WH/IMKATOPOB, M3yUeHUE BIUSHUS PA3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIuu U
MOJIOKEHNE XUMUIECKOTO PAaBHOBECHS.

Heopranuveckasi Xumusi.

[Tonoxenne HemerauioB B Ilepuoanueckonl cucremMe XUMUYECKUX 3iieMeHToB .M.
MenneneeBa M OCOOCHHOCTH CTPOCHHMS HX aroMoB. Dusnyeckwe CBOWCTBA HEMETAJUIOB.
AnoTponus HEMETaUIOB (Ha IpUMeEpe KUCIOpoa, cepbl, hochopa u yriepoaa).

Bonopon. Ilonyuenue, ¢pusnyeckue M XUMUYECKHE CBOMCTBA: pEaKUUU C METAIAMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIbHbBIE CBOMCTBA. [ Mapuabl. TOMINBHBIE 371€EMEHTHI.

lamorensr. Haxoxxaenne B mpupojie, COCOObI MONydeHus, (U3HMUECKUEe U XUMHYCCKHE
cBoiicTBa. ["asioreHoBOOpObl. BakHeHMe KHUCIOPOACOAEPIKAIINE COCIMHEHUS TaJOT€HOB.
JlaGopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOMy4YeHHsI rajioreHoB. [IpuMeHeHne rajloreHoB u
UX COCIUHEHUN.

Kucnopon, o3on. JlaGopaTopHble M TPOMBIIUICHHBIE CIOCOOBI MONyYEHHsS] KHCIOPOA.
dusnyuecKre 1 XUMUIECKHUE CBOMCTBA M MPUMEHEHHE KUCI0poaa ¥ 030HA. OKCHUIIBI ¥ TIEPOKCHUJIBI.

Cepa. Haxoxxnenwe B mpupoje, CIOCOOBI MOJy4eHUS, (U3MUECKUEe U XHMHYECKUE
coiictBa. CepoBonopon, cyiabdunsl. Oxcun cepbi(IV), okeun cepri(VI). CepHucras u cepHas
KUCIOTHI UM uX coiu. OCOOCHHOCTH CBOKMCTB CEpHON KHCIOTHL. [lpuMeHneHue ceppl U eé
COECIMHEHU.

A3zor. Haxoxnenue B mpupojie, CrnocoObl MOMy4deHHs, (PU3MUYECKHe U XUMHYECKHE
cBOMcTBAa. AMMUaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THAs KUCJIOTbI U HX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IpuMeHeHMe a30Ta U €ro COeAMHEHHM. A30THbBIE
yA0OpeHusI.

®dochop. Haxoxnenne B mpupoje, CrnocoObl MONy4YeHHS, (HU3UIECKHEe U XUMHUYECKHE
cBoiicTBa. Pocouasl u pochun. Oxcunel pochopa, pochopnas kucnora u e€ conu. [Ipumenenne
¢docdopa u ero coequnenuit. @ochopHbie ya0OpeHHs.

VYrnepon, HaxoxaeHHE B TMpupojse. AJuioTpomHble Moauduxanuu. Duznueckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Okcun yriaeponaa(ll), okcua
yraepoaa(lV), yronpHas kucnota u €€ coiau. AKTUBUPOBAHHBIN yroib, agcopouus. DynaepeHsl,
rpadeH, yraepoaHsie HAaHOTPYOKH. [IprMeHeHre MPOCThIX BEMIECTB, 00Pa30BaHHBIX YTIIEPOIOM,
Y €r0 COCTMHECHUI.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJNy4YeHHS, (PU3NYECKHe W XUMHUYECKHE
cBoiictBa. Okcun kpemHusi(IV), kpeMHUEBast KHCIOTA, CUIHUKATHI. [I[puMeHeHre KPEeMHUS U €Tro
coenuHeHuil. CTEKII0, €ro Nnoy4eHue, BUIbl CTEKIIA.

[Monoxxenne metamioB B [lepuoauueckoil cucteMe XUMUIECKHUX 371eMeHTOB. OCOOCHHOCTH
CTPOCHHUSI JCKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. O0mue hru3ndecKue CBOMCTBA METAJIOB.
[Ipumenenne MetannoB B ObITY U TexHUKE. CIUTaBbl METAIJIOB.
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DNEKTPOXUMHUECKUNA psii HanpshKeHU MeTamioB. O0mire crocoObl MOIyYeHHUsS METaJIOB:
TUAPOMETAJULYPIUsl, IMPOMETAILIYPIUs, dJIEKTpoMeTaILTyprus. [lonsatue o Koppo3unu MeTasuioB.
CrniocoObl 3a1UThl OT KOPPO3HUH.

OO6mas xapakrepuctuka MetamioB [A-rpynmsl [lepuoanueckoil cucteMbl XUMHYECKHX
aneMmeHToB. HaTpuii u xanwmii: monydeHue, puU3ndeckue U XMMHUECKUE CBOWCTBA, MPUMEHEHUE
IIPOCTHIX BEILECTB U UX COCAUHEHUM.

OO6mas xapaxkrepuctuka MetamioB IIA-rpynnsl Ileproguueckoil cUCTEMBI XUMHYECKHX
3JIEeMEHTOB. Maruuii u Kanpluii: nojay4yeHue, pusndeckre 1 XMMUYECKHe CBOMCTBA, MPUMEHEHNE
MPOCTHIX BEIIECTB U UX coennHeHul. JKECTKOCT BOJIbI U CIIOCOOBI €€ YCTpaHEHHS.

ANIOMMHUI: TIOJTy4YeHue, pU3MUECKue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUi. AM(OTEpHBIE CBONCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUAPOKCOKOMILUIEKCHI aJTFOMUHMS.

OOmiass xapakTepucTuka MeTauioB mnoOounbix mnoarpynm (b-rpymm) Ilepuoguueckoit
CUCTEMBI XUMUUYECKUX DIIEMEHTOB.

dusznueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHUH. OKCUIbI U THAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U AUXpPOMAThl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[TomyyeHnue u npuMeHEeHUE Xpoma.

du3nyeckue M XUMHUYECKHME CBOKCTBA MapraHia M €ro CoeauHEeHud. Baxueiine
coenuHenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKHCIUTEIbHBIE CBOWCTBA.

®u3nuecKre 1 XMMUYECKHE CBOMCTBA )Kelle3a U ero coequHeHui. OKcuabl, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [lonyuenue u npuMEHEHHE Kejle3a U €ro CILUIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenrne nu npumeHenne
MeIU U €€ COSTUHECHUH.

[{uHK: monyuyeHue, GuU3NUecKre U XUMHYECKUE CBOMCTBA. AM(OTEpHBIE CBOHWCTBA OKCHIA
Y TUIPOKCUJIA IUHKA, THAPOKCOKOMILUIEKCHI IMHKA. [IpuMeHeHne IUHKA U €ro COeJUHEHUN.

DKcrepuMeHTaIbHbIE METO/IbI U3yUEHHSI BEIIECTB M MX NMPEBPAILCHHI: H3yueHHE 00pa3ioB
HEMETaJJIOB, TOpeHue cepshl, (ocdopa, xene3a, MarHusg B KUCIOPOJE, M3YYEHHE KOJUIEKLINU
«MeTtaiel ¥ CIUIaBbD», B3aUMOJACHCTBUE LIEIOYHBIX U IIEJIOYHO3EMENIBHBIX METAIOB C BOJOM
(BO3MOXKHO HMCIIOJIb30BaHKUE BUIEOMATEPHUAJIOB), B3aUMOACHCTBIE LIMHKA U JKeJle3a C paCTBOPAMU
KHCJIOT U LIEJI0YEH, KAUECTBEHHBIEC PEaKIMM Ha HEOPraHWYECKHe aHUOHBI, KATMOH BOJIOPOJA U
KAaTHOHBI METaJUIOB, B3aNMOJEHCTBHE THAPOKCUIOB AIFOMUHUS U [IMHKA C paCTBOPaMH KHUCIIOT U
HIeJI0Y€EH, pellIEHHEe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «I anorens», «Cepa 1 €€ COeTMHEHUS,
«A30T u ochop U UX coenUHEHUs», «MeTauibl TaBHBIX MOATPYNI», «MeTanasl TOOOUYHBIX
MOATPYIIID.

XUMHUSA U )KU3Hb.

Ponb xumun B obecrnieueHUN yCTOMYUBOTO pa3BUTHS yesioBedecTBa. [IoHATHE 0 Hay4YHBIX
METO/aX MO3HAHUS U METOAOJOTUM HAYYHOTO HcclieoBaHus. HayuHble MpUHIUMIIBI OpraHu3aluu
XMUMHUYECKOTO MPOU3BOACTBA. [IpoMBIIITIEHHbIE CIIOCOOBI MOMYyYeHHs Ba)KHEHIINX BEIIeCTB (Ha
npuMepe TMPOU3BOJCTBA aMMHAaKa, CEPHOM KHCIOTHI, MeTaHoia). [IpomblnuieHHBIE CIOCOOBI
NOJIy4YEHUSI METAJUIOB M CIUIaBOB. XUMHYECKOE 3arps3HEHUE OKPYXKAKIIEW Cpelbl U €ro
nocneAcTBus. Ponb xumMun B o0ecrieueHUN SHEPreTHYeCKoi O€30MacHOCTH.

Xumus M 370pOBbe 4YenoBeka. JlekapcrBeHHble cpencrtBa. IIpaBuna ucnosb3oBaHuUs
JIEKapCTBEHHBIX MPENapaToB. Posib XUMUK B pa3BUTUU MEIULUHBI.
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XWMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKU. Ponp xuMuu B obecriedeHnn
MUILEBOM 6€30MacHOCTH.

Kocmernueckne m mapdromepHsie cpeactBa. beiroBas xumus. [IpaBuna Ge3omacHOro
UCIIOJIb30BaHUs IIPErapaToB ObITOBOM XMMHH B TOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IIEMEHT, OETOH).

XuMHs B CeIbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaibHbIe y100peHuUsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, Kepamuka. MaTepuaisl
JUISL 3eKTpoHUKU. HaHoTexHom0ruu.

Pacuérneble 3amaumn.

Pacuérsl: Macchl BeliecTBa UM 00bEMa ra30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYacTBYIOIIMX B pEaKIMH BEIIeCTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBa) MPOJIYKTOB pPEAKIMH, €CIM OJHO M3 BELIECTB HMMEeT IpHUMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa pEaklMu, €CId OJHO M3 BEUIECTB JIaHO B BUJE pacTBOpa C
OnpeAcNEHHON MacCOBOM JIOJEM PAcTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM M MOJISIPHOMU
KOHIICHTpPAllMU BEILECTBA B pPacTBOpPE, JOJM BbIXOAA MPOAYKTa pEaKUUU OT TEOPETHUUYECKU
BO3MO>KHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanm3arust MeXNpeAMETHBIX CBS3EH MPU M3YyYEHUH OOIIEH M HEOPraHUYEeCKOW XMMHU B
11 xnacce oCyLIECTBIISIETCS YEPE3 UCIIOJIb30BAHNUE KAaK OOIMX €CTECTBEHHO-HAYUHbIX NOHSITUH,
TaK U NOHATUMN, IPUHATHIX B OTJEJbHBIX [IPEIMETaX €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO0mue ecTecTBEHHO-HAyuYHbIE TOHATHUA: SIBICHHUE, HAay4dHbI (hakT, rumoresa, TEOpHs,
3aKOH, aHaju3, CHUHTe3, KiIacCupUKALMs, TEepPUOAUYHOCTb, HAOIIOJCHUE, H3MEpEHHe,
AKCIEPUMEHT, MOJIENb, MOJIETIUPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIIbl, PaJMOAaKTUBHOCTh, MOJIEKYJa, SHEPreTUUYEeCKH YpPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHHE BEIEeCTBa, UACaIbHbIN ra3, (Pu3ndecKre BeIUIHHbI, €AUHULBI U3MEPEHHUS,
CKOpPOCTb, HEPIrus, Macca.

buonorus: knerka, opraHusM, OSKocucTema, Ouocdepa, MeTadOJINU3M, MaKpo- H
MUKPO3JIEMEHTHI, O€JKH, >KUPBI, YTJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTrOBOPOT BELIECTB U NOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepabl, TOpHbIE TOPO/IBI, TIOJIE3HBIE HCKOIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: XumMu4eckasi MPOMBIIIIEHHOCTb, METAJTYPIUs, CTPOUTENIbHbIE MaTepHalbl,
CEJIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, MHINEBAasl IMPOMBIIIEHHOCTh, (apMaleBTUYeCcKas
MPOMBIIUIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX penaparos, MIPOU3BOICTBO
KOHCTPYKLMOHHBIX MaT€pHaIOB, 3JIEKTPOHHAS IIPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMLBI 110 XMMHUM HA
YI'JIYVBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTcTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yIbTaTOB OCBOSHHS MPeIMETa « XMMHU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus BbIIEICHBI
CIIEyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOyYarollMMHCS  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIPEIEIICHHUIO;
HaJlM4Me€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSl MPUHATHIMU B OOILIECTBE MpaBHJIAMH M HOPMaMH TOBEICHHUS; HAIUYHE
MIPaBOCO3HAHUS, KOJOTUYECKON KYJIbTYpPbl; CHOCOOHOCTh CTAaBUTH II€JIM U CTPOUTDH KU3HEHHbBIE
TUJIaHbL.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpaXkaroT C(OPMHPOBAHHOCTH
OTIbITA TTO3HABATEILHON U MPAKTHUECKOM JEATEIILHOCTH 00Y4YaIOUINXCs B MPOLIECCE PeaTn3auu
00pa3oBaTeNbHON JAESTETHLHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHSD OTPaKaloT cPOPMUPOBAHHOCTD
OTIbITA MO3HABATEIbHON U MPAKTHUECKOM JEATEIIbHOCTH 00yYaIOUIUXCs B MPOLIECCe peaan3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

OCO3HaHHUs 00YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W IPaBONOPSAKY;

IPEJCTaBICHUS. O COLUAIbHBIX HOpPMax M IpaBWIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX M MMO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JPYIHX
IIPU aHAJIM3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEJUI0 OTE€YECTBEHHOMU
XUMUU;

YBaXEHUsI K IPOLIECCY TBOPYECTBA B 0O0JIACTU TEOPUHU U TMPAKTUYECKOTO IMPUIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHble HAyKU €CTh pe3yJbTaT MJIUTENbHBIX HaOIIOACHHUIA,
KPOMNOTJIMBBIX KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJIYYEHHH M MOCIEAYIOIIEM aHAJIU3e
UH(POPMALIUH O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHHUS;

CHOCOOHOCTH OIICHUBATh CUTYALlMH, CBA3aHHBIE C XUMUYECKHUMH SIBJICHUSMH, U IPUHIUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE IOBEJCHHWE W IIOCTYNKM CBOMX TOBAPULIEH C MO3ULMUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:
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NOHMMAaHHUS LEHHOCTEeH 3I0poBOro M Oe3omacHoro obOpasza >KU3HHU, HEO0OXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 3[I0OPOBBIO;

coOuro/IeHnsT TIpaBUil 0E30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOMN
JKWU3HH, B TPYJAOBOU JEATEILHOCTH;

MOHMMAaHUS UEHHOCTH TPaBWJI WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJCHUS B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS TIOCIICJICTBUI M HEMPUSTUS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATENbCKON  JeSTENbHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUECKOH M IPYTHX BUIAX JACSITEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHWH NPAKTUYECKUX 3a7ad COIMAIbHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYCHHIO MPOQECCHil pa3NIuYHOrO poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYAY, JIOIIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIHHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY UHIUBUAYaIbHON TPACKTOPUHU 00pa3oBaHusl, Oyaymiei
npodeccuu u peanu3anuy cOOCTBEHHBIX KU3HEHHBIX MIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) IK0JIOTMYeCKOro BOCIIMTAHUS:

9KOJIOTHYECKHU 11€71ecO00pa3HOro OTHOIICHUS K MPUPOJAE KaK MCTOYHUKY CYLIECTBOBAHUS
JKM3HHU Ha 3eMiIe;

MOHUMAHUS TJIOOATLHOTO XapakTepa SKOJIOTHUECKUX MPOOJIeM, BIHMSHHS SKOHOMHUYECKHIX
MPOIIECCOB HA COCTOSIHUE MTPUPOJTHOM M COLIMATIBHOM CPEbI;

OCO3HaHHUS HEOOXOIMMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH ISl PEIIEHUsI BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIB30BAHUS;

AKTUBHOTO HENPUSATHS JIEUCTBHM, MPUHOCIIIMX BpeJ OKpYKAIOIIeH NPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE KOJOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JICUCTBUI U NMPEIOTBpAIATh HX;

HaJIM4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYpbl, OIbITa
JEATEIbHOCTH  JKOJOTUYECKOM HAMNpaBIIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOSTH UJCOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHUS:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu U
00IIEeCTBEHHON MPAKTHUKH;

NOHUMAaHUS CHeIU(PUKA XUMUU KaK HayKH, OCO3HaHUS €€ poinu B (GOPMUPOBAHUU
paIMOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUH LIEJIOCTHOTO MPEICTaBICHHUS 00 OKpY KaroIeM
MHUpE KaK O €JUHCTBE MPUPOJLI U YEIOBEKa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHuu nTpodIeM COXpaHeHUs! TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMMHH JAJIi COBPEMEHHON LUBWIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIPaBJICHHOCTH M Ba)KHON POJNM B CO3/aHUU HOBOW 0aszbl MaTepuaibHOU
KYJbTYPBI, B PEIICHUH TI00ANTBHBIX MIPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOA,
SHEPTreTUYECKOM, THUIICBOM M HKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEAUIUHBI,
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00ECIICYCHUN YCIIOBHUI YCIICIIHOTO TPY/Ia U 3KOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIOTO YJICHA
00111eCTBA;

eCTCCTBeHHO-Hay‘IHOfI rpaMOTHOCTH: MNOHUMAaHuA CYHOIHOCTH MECTOJOB IIO3HAHMA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAayKax, CIIOCOOHOCTH MCIIOIB30BATh MMoJIy4a€MbIC 3HAaHUA JJIA
aHalM3a U OOBSCHEHHS SIBIICHUI OKPYKAIONIETO MHpa W MPOUCXOIANIMX B HEM HM3MCHCHHIA,
YMEHHUsI IeJaTh 000CHOBaHHbBIE 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX ()AKTOB M MMEIOIINUXCS TaHHBIX
C TIEJIBIO TTOJTYYCHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITEHO MCIIOIh30BaTh XUMHUYCSCKUE 3HAHUS [Tl PEIICHUS TIPOOIIeM
B pPEaIbHBIX )KU3HEHHBIX CUTYaIUSX;

WHTepeca K O3HAHUIO, UCCIIEI0BATENbCKON eI TeIbHOCTH;

TOTOBHOCTH WM CIIOCOOHOCTH K HETNpPEphIBHOMY OOpa30BaHHWIO U CcaMOOOpa3oBaHUIO, K
AKTUBHOMY TIIOJTYYCHHUIO HOBBIX 3HaHUH 110 XHMHUM B COOTBETCTBHH C JKU3HEHHBLIMU
NOTPEOHOCTSIMH;

UHTepeca K 0COOCHHOCTSIM TPY/ia B pa3NUYHbBIX cepax mpodhecCUOHATHLHON e TEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yiabTaTbl OCBOCHHMS NPOTPaMMbI [0 XMMHUU Ha YPOBHE CPEIHEro
o0uiero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MexripeIMeTHbIE) O0LIEHaYYHbIE TOHATHS, OTPAXKAIOIIHNE LEI0CTHOCTh HAyUYHOM KapTUHBI MUpa
U crielu(puKy METO/I0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJIEHUE, MPOLECC, CUCTeMa, HayuHbId (akT, NMPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, CCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCallbHblE ~ ydeOHble  JCHCTBHS  (TIO3HABaTEIbHBIE, KOMMYHHMKaTUBHbIE,
peryisTuBHbIE), obOecreuuBaroue (QopMUpoBaHUE (YHKIMOHAIBHOW TI'PAMOTHOCTH H
COLMAJILHOW KOMIIETEHIIMH 00yUaroIInuXcs;

CHOCOOHOCTh  OOYYAIOIIUXCS  HMCIOJIb30BaTh ~ OCBOGHHBIE  MEXIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWSA W YHUBEpCAIbHbIE y4yeOHBIE JCUCTBUS B IO3HABATEIBHON U
COIMAJIbHOW MPAKTHUKE.

MertamnpeIMeTHble pe3ysbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMMU.

ITo3HaBaTebHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1eHCTBHS

1) 6a30Bble JJOrnYecKue AeHcTBUS:

CaMOCTOSITENNHO (hOpMYIHpOBaTh U aKTyalU3UpPOBAaTh MNPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENIETIATh e JeATeTbHOCTH, 3aJaBas MapameTpbl U KPUTEPUH WX JTOCTHUKECHUS,
COOTHOCHUTB PE3YJIbTAThI ACATEIHHOCTH C IMTOCTABJICHHBIMH IICIISIMH;

HCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPUEMBI JIOTUYECKOIO MBILUICHUS: BBIIACIATH
XAapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBATb HUX B3aUMOCBA3b, HUCIIOJIB30BAaTh
COOTBCTCTBYIOIINEC MMOHATHA JIA O6T)$ICH€HI/I$I OTACJIBHBIX q)aKTOB n SIBJ'IGHI/If/'I;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KITACCH(UKAIINK BEIIECTB M XUMHUCCKUX PEAKIIHIA;

YCTaHABIMBATh PUUYNHHO-CIICJICTBEHHBIE CBA3U MEXIY N3YUaEeMbIMU SIBJICHUSIMU;
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CTPOUTH JIOTMUYECKHUE PACCYXkI€HUs (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISBIIAThH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS] B PACCMAaTPUBAEMBIX SIBICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKJIIOUYEHNUS;

IPUMEHATh B IPOIECCE MMO3HAHUS HCIOIb3yeMble B XUMUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeIH, TPeoOpa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMH4eckass ¢GopMmysa, ypaBHEHHE XHMHYECKOM peakuud — TpU pElIeHHH Y4eOHBIX
MIO3HABATEJIbHBIX U IPAKTUUECKUX 33/a4, IPUMEHITh Ha3BaHHbBIE MO/IEIIbHBIE TIPECTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbIe UCCIeN0BaATENbCKUE eiCTBHS:

BJIa/IETh OCHOBAMHU METOJOB Hay4YHOI'O TIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIUI;

dbopMynHpoBaTh IENM H 3aJa4d  HMCCIENOBAHUS, HCIIOIB30BaTh ITOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHHUS TUIIOTE3bI 110 IPOBEPKE NMPABHIILHOCTH BBICKA3bIBAEMBIX CYXKIEHHI;

BJIA/IETh HAaBBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMS YUYEHHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (opMyIupoBaTh OOOOLIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEIOBATENIbCKOM M MPOEKTHOM JesTEeIbHOCTH,
HPOSIBISAT CHOCOOHOCT M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIleHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOA0B ITO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B PpA3IMYHBIX HCTOYHUKAX WHPopMauuu (HAYYHO-TIOMYJIsIpHAsS
auTepaTypa XHMHUYECKOIO COJAEp)KaHMs, CIpaBOYHble mocobus, pecypcbl MHTepHera),
aHaJIM3UPOBaATh MH()OPMALIMIO PA3IMUHBIX BUAOB U ()OPM IPECTAaBICHUS, KPUTUYECKH OLICHUBATh
€€ JI0CTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

(bopMyIHpOBaTh 3aMpoChl U NPUMEHATH pPA3TUYHBIE METOABI TPU TOUCKE M OTOOpe
uH(popMaIu, HE0OX0IUMOM JJIs1 BBITIOJIHEHUS yUEOHBIX 33/1a4 ONpeIeIEHHOIO TUIIA;

npruoOpeTaTh OMBIT UCHOIB30BAHUSA MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBbHYIO (OpPMY HpeAcTaBiIeHUs WH(POpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbl, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIH S3bIK B KayecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLueil: MPUMEHATh MEXIpeIMeTHble ((pU3UYecKue M MaTeMaTHYeCKUe) 3HAaKd U
CHUMBOJIBI, (hopMyIibl, aOOpeBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:
3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMON TEMBbI B XO€ TUANOTa U/WUIH TUCKYCCHH,

BBICKA3bIBATh UICH, (I)OpMy.HI/IpOBaTB CBOM NPCIJIOKCHUA OTHOCUTCIIBHO BBIITIOJIHCHU A
MPEVI0KEHHOM 3a/1a4u;
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BBICTYNATh C MPE3EHTAlUEeH pe3yJbTaTOB IMO3HABATEIbHOM AESATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBIINOJIHEHUH XHWMHYECKOIO
SKCIEPUMEHTA, MPAKTUYECKONH pabOThl IO HCCIEJOBAaHUIO CBOMCTB M3yYaeMbIX BEILECTB,
peanuzanuu y4eOHOro mpoekTa, M (OpMYJIUPOBATh BHIBOABI IO PE3yJbTaTaM IPOBEIEHHBIX
UCCJICIOBAHMM IMyTEM COTTIACOBAHMS IMMO3ULIUI B X0€ 00CYkKIeHUS U OOMEHAa MHEHUSIMH.

PerynsiTuBHbIe yHUBEpCAJIbHbIC Y4eOHbIE el CTBUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYLIECTBIISATH CBOKO ITO3HABATEIBHYIO IESTEIBHOCTD,
orpenenss e€ Ienu W 3aJa4yd, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeajgaraeMblii aaroputM AEMCTBUM MpPH BHINOJHEHUH Y4€OHBIX M HCCIEI0BAaTENbCKUX 3ajad,
BbIOMpaTh Haubosee A((HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YyYETOM IMOJyYEeHHUs] HOBBIX 3HAHUHN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYILECTBIISATh CAMOKOHTPOJIb J€ATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NNPEAMETHBIE PE3YJ/IBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl IO XUMHMU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEero oOumero oOpa3oBaHMs BKIIOYAIOT creU(pHUUecKue A y4eOHOro mpeamera
«X¥UMHS» HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JIEWCTBUN 110 OCBOEHHIO, MHTEPHPETALUU U
peoOpa30BaHUI0 3HAHWH, BU/BI IEATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUIl B pa3IMYHbIX YYEOHBIX CHUTYyalUsAX, a TAKXKE B pealbHbIX >KU3HEHHBIX CHUTYyallUsX,
CBS3aHHBIX C XMMHUEN. B mporpamme 1o XuMuu peMeTHBIE PE3YJIbTAThI IPEACTABIEHBI 110 TOAaM
W3Y4YECHUS.

10 KJIACC

[IpenMeTHBIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasl XuMUs OTPaXaroT:

c(OPMHPOBAHHOCTH MPEJICTABICHUI: O MECTE M 3HAUEHUH OPTaHUYECKON XMMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJIM B 00ECIIeUeHUH YCTOMUNBOIO Pa3BUTHUS YEJIOBEUECTBA B PEIICHUN
npo0JIeM 3KOJIOTHYECKOM, SHEPreTUYeCKON U MUILEBOW 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3/IaHMM HOBBIX MAaTe€pHUajoB, HOBBIX MCTOYHHMKOB SHEPrHH, B OOECHEUECHHM PAllMOHAIHLHOTO
NPUPOAONOIH30BaHNUS, B POPMHUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYpPhI YEIIOBEKa, a TAKXKE
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 370POBBIO U PUPOIHON CPEIE;

BJIAJICHNE CUCTEMONW XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHS — XUMHUECKUI 3JIEMEHT, aTOM, SIIPO M AJIEKTPOHHAst 000JI04Ka aToMa, S-, p-, d-aTOMHBIE
opOuTany, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aToma, THOpHIM3aIisl aTOMHBIX OpOUTaJeH,
HWOH, MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCICHUS, XUMUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJISIpHBIN 00BEM, YITIEpOAHBIN CKeNeT, PyHKIMOHAIbHAS IPyIIa,
panukan, CTPYKTYpHble GopMyibl (pa3BEPHYTBIE, COKpAlEHHbIE, CKEJETHbIE), H30MEpHs
CTPYKTypHasi U MPOCTPAHCTBEHHAs (F€OMETPUYECKasl, ONTHUECKAs), H30MEPbI, TOMOJIOTMYECKUI
psin, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA- M a30TCOACPKAIIME OPraHUYECKHE COCIUHCHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuit 3akon Jl. M. MenneneeBa, Teopusi CTpOEHHsI OpraHUYECKHX BelecTB A. M.
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BytnepoBa, 3aKk0H COXpaHEHHUs] MacChl BEILIECTB, 3AKOH COXPAHEHMS U MIPEBPALCHUS SHEPTUU IPU
XMMHMUYECKHUX pEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HAHMUS, JIeXKalllie B OCHOBE MOHMMAHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBJICHUI;
IPEJICTaBICHUS] O MEXaHU3Max XMMHMYECKHUX DPEaKIHi, TePMOJMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSAX MX MPOTEKAHMSI, O B3aUMHOM BIIMSIHUM aTOMOB M TPYII aTOMOB B MOJIEKYyJax
(MHOYKTUBHBIA U Me30MepHbIH 3pdexTsl, opuenTanTsl | u Il pona); pakronornyeckue cBeaeHus
O CBOMCTBaX, COCTaBe, MOJIYYEHUH MU OE30MaCHOM HCIIOJIb30BAHUM BaXKHEMIINX OpraHMYECKHX
BEUIECTB B OBITY U MPaKTUYECKOW JESATENIbHOCTH 4YeJIOBEKa, OOLIMX Hay4HbIX TNPUHIUIAX
XMMHYECKOT0 TPOU3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METAaHOA, TepepadoTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHHUI: BBISBIIATH XapaKTepHbIe MPU3HAKY MMOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE ITOHATHUS IIPU ONMCAHUU COCTABA, CTPOCHUS U
CBOICTB OPraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JUISI COCTABJIEHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTaHMUYECKUX BEIIECTB;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEAKIMH U paCKphIBaTh UX CYIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUi TOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OaaHca 3TUX PeaKlInid,
peakuuii HOHHOro 0OMEHa MyTEM COCTAaBIICHUS MX MOJTHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKMX BEINECTB JUId WIUIIOCTpAUUU HUX
XUMHUYECKOIO U MTPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: yCTaHABIUBATh MPUHAIEKHOCTh U3YYSHHBIX OPraHUYECKHX
BEIIIECTB [0 MX COCTaBY M CTPOEHUIO K ONpPEeNEHHOMY KJIACCY/TpyMIle COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIbHbIE Ha3BaHUS
JUISL OTZI€TIbHBIX MPEACTaBUTENICH OpraHu4eCKUX BEUIECTB (ITHIIEH, alleTUJIeH, TOIYOJ, [NINLEPHH,
STWJICHIJIUKOJIb, peHo, popmanpaerus, aleraibaeru, aieToH, MypaBbuHasi KUCIO0Ta, YKCYCHas
KHCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJIbMUTHHOBAs KHUCJIOTHI, IVIMLIMH, AJaHHWH, MaJbTo3a,
(bpyKTO3a, aHWIINH, JTUBHHUI, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHJ XHUMUYECKOW CBSI3M B OPraHMYECKHX
COeIMHEHMX (KOBAJICHTHAsl U MOHHAs CBS3b, G- U M-CBS3b, BOJOPOHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUsI NPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. ByTtiepoBa /ist 00BbsICHEHUST 3aBUCMMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENECH PA3TUYHBIX KJIACCOB OPraHUYECKUX BELIECTB:
AJIKaHOB, LUKJIOAJIKAHOB, AJKEHOB, AJKaJHEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJIOPOIOB,
CIHPTOB, ANBJETUAOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(QUPOB, )KUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, TU- U MOJINCAXapPUIOB),
WUIIOCTPUPOBATh TE€HETHUECKYI0 CBSI3b MEXKIYy HUMHU YPaBHEHHMSIMHU COOTBETCTBYIOIIHMX
XMUMHUYECKHX PEaKUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (hOpMyI;

c(OpMUPOBAHHOCTh YMEHHS TMOATBEPXKAATh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKHX COETUHEHHM OT KpaTHOCTH U THUIIA
KOBAJICHTHOH CBSI3U (G- U T-CBS3H), B3AMMHOT'O BIMSHHS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;
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c(OPMHPOBAHHOCTh YMEHHs XapaKTepu30BaTb WCTOYHHUKHM YIJIEBOJOPOJHOIO ChIPbS
(HeTh, MPUPOAHBINA Ta3, yroib), CIOCOOBI €ro mnepepaboTKH M IMPAKTHYECKOE MPHUMEHEHHE
IPOITYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh BJAJICHUS CHUCTEMOM 3HAHUN O €CTECTBEHHO-HAyYHBIX METOAax
NO3HAaHUS — HaONIONEHUM, W3MEPEHMH, MOJICIMPOBAHUM, OKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpallMd  MBICTUTEIHHON
NEeSATeNIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE, O0O0OILIeHHE, CHCTEMaTH3alUI0, BBISIBICHUE
NPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JUIsl H3y4YEHUS CBOMCTB BEILIECTB U XUMUUECKUX PEAKIIMH;

c(OPMHPOBAHHOCTh YMEHUI: BBISABIIATH B3aMMOCBS3b XUMUUECKUX 3HAHUHN C TIOHATUAMU U
NpPEACTAaBICHUSAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX TPEAMETOB sl 0ojiee OCO3HAHHOTO
MMOHMMAaHMSI CYIIHOCTH MaTepHabHOTO €IUHCTBAa MHpA, UCIIOJIB30BATh CUCTEMHBIE 3HAHUS IO
OpPraHUYeCKON XUMMHU AJIsi OOBSACHEHHsI U IMPOTHO3UPOBAHUS SIBIECHUH, UMEIOIINUX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH PAcUEThl IO XUMHUYECKUM (opmynam u
YPaBHEHUSAM XHMUYECKUX PEaKIMH C UCHOJIb30BaHUEM (DU3MUECKUX BEIUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbl BELIECTBA 10 M3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTrHO3UPOBATh, aHATU3UPOBATh U OLICHUBATH C MO3ULIUN
9KOJIOTUYECKOM 0€30IaCHOCTH MOCHIEACTBUS OBITOBOM M IPOU3BOACTBEHHON JESATEIbHOCTH
4eJIOBEKa, CBA3aHHOM C mepepaboTKOM BEIIEeCTB, HCHOJIb30BATH IOJNyYEHHbIC 3HAHUS IS
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSTENbHO IUIAHUPOBATh U MPOBOJIUTH XMUMHYECKUN
9KCHEPUMEHT (TIOTy4YEeHUE U U3YUYEeHUE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBEHHbBIE PEaKIU
YTJIEBOIOPOAOB PA3IIMUYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX OPTraHNYECKUX BELECTB, PEILICHNE
HKCIIEPUMEHTANIBHBIX 3a]1a4 110 PACcTO3HABAaHUIO OPTaHUYECKUX BEIIECTB) C COOIIOICHIEM MPaBHII
Oe3o0macHOro oOpalieHus C BellecTBaMH U JabOpaTOpHBIM 000pYyZOBaHHEM, (POPMYIHUPOBATH
[eJIb  MCCIEIOBAHUA, TMPEJICTaBIATh B pPa3IMYHON (opMe pe3ynbTaThl 3SKCIEPUMEHTA,
AQHAJIN3MPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh MpaBWila 3KOJOTUYECKU 11€JIeCO00pa3HOro MOBEAEHUS B OBITY M TPYJOBOMU
NEeSITEIbHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbs, OKPYXKAIOLIEH HPUPOIHON Cpelasl U
JOCTHKEHUS €€ YyCTOWYMBOTO pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECMCTBHS HA JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX
OpraHUYEeCKHX BEIIECTB, MOHUMAas cMbIci roka3areis [1/1K;

aHAJM3UpPOBaTh  LIE€JIECOOOPAa3HOCTh  NPUMEHEHHMsS  OpraHMYeCKMX  BEIIeCTB B
HPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3p€HHsI COOTHOIIEHUS PUCK-TI0NIb3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYHIECTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
UHPOPMALIMK B PA3IMYHBIX HUCTOYHUKAX (HaydHas W y4eOHO-HAaydHas JHUTEpaTypa, CPeicTBa
MaccoBo uHpopmanuu, MHTepHeT M Ipyrue), KpUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
UH(pOpMaLUIo, epepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABICHHON ydeOHOU
3aja4eil.
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11 KJIACC

[IpenMeTHbIe pe3ynbTaThl 0OCBOEHUS Kypca «O01as 1 HeopraHu4ecKasi XUMUsD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJICTABIICHUN: O MATEPUAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBIICHUM MTPUPO/IBI, O MECTE M 3HAYCHUH XUMHUH B CHCTEME €CTECTBEHHBIX HAYK
u e€ posm B OOECTICUCHHH YCTOWYMBOTO Pa3BUTHS, B PEHICHWHW MPOOJIEM 3KOJOTHYECKOM,
JHEPreTUYeCKOH U THUIIeBONH OE30MacHOCTH, B Pa3BUTHH MEIUIUHBI, CO3JAHMM HOBBIX
MaTepHuaJoB, HOBBIX ~ HMCTOYHHUKOB  DHEPTHUH, B obecrieueH  PAIMOHAILHOTO
MIPUPOJIOTIONB30BaHUS, B GOPMUPOBAHIHI MUPOBO33PEHUS U OOIIEH KyIbTyphl UeJIOBEKA, a TAKKE
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO Ml IIPUPOJTHON CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJAraronine
MOHSTHS — XUMHUYECKUH DIIEMEHT, aToM, SIIPO aToOMa, M30TOIIbI, JIEKTPOHHAsT 000JI0YKa aToMa,
s-, p-, d-aToMHBIe OpOWTAIN, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTOMa, THOPHUIM3AIUS
ATOMHBIX OpOMWTAJICH, WOH, MOJIEKYJIa, BaJECHTHOCTH, JJICKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHYECKas CBiI3b (KOBaJCHTHAs, WOHHAs, MeETaJNIMYecKasi, BOJOPOIHAS),
KpUCTaJUIMUECKasi peléTka, XUMHUYECKas peaklusi, pPacTBOP, AJIEKTPOJIUTHI, HEIIECKTPOIUTHI,
AJICKTPOJIUTUYECKAS] ~ JTUCCOIMAIUS, CTEMEeHb JUCCOIMAIlMH, BOJOPOIHBIM  IOKAa3aTellb,
OKHCJIUTENh, BOCCTAHOBUTEIb, TETUIOBOK (KT XUMUUECKOW PeakluH, CKOPOCTh XUMUUYECKON
peaKkiuy, XHUMHUYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOIUTHYECKON
auccounanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHHUs] MAacChl BEIIECTB,
3aKOH COXPaHEHHUS W TPEBPAICHUS SHEPTUH MPU XUMHYECKUX PEAKIUAX, 3aKOH TMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJUYCCKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE NMOHUMAaHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUM; COBPEMEHHbBIE IIPEICTABICHUS O CTPOCHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJICKYJIIPHOM M HAJAMOJEKYJISIPHOM YPOBHSX; MPEJICTABICHUS O MEXaHH3Max XUMHUYECKHUX
peaKkuuii, TEPMOJAMHAMHUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUS, O
XMMHYECKOM PaBHOBECHH, PACTBOpPAX M IUCIEPCHBIX cUCTeMaX; (PaKTOIOTUYECKUE CBEICHHS O
CBOICTBaX, COCTaBe, MOJYYCHUU M OE30MACHOM HCIIOIH30BAHUH BAXXHEHIIMX HEOPTaHUYECKHX
BEIIECTB B OBITY W MPAKTUYECKOW [EATETbHOCTH YeJIOBEeKa, OOIIMX HAyYHBIX IMPUHIIAIIAX
XUMHYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUIA: BBIABIATH XapaKTepHbIE MPU3HAKN OHATUN, YCTAHABINBATh
WX B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUH HEOPTaHUYECKHUX
BEILECTB U UX NPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIB30BAaTh XMUMHYECKYI0 CHUMBOJIMKY JIJII COCTABJICHHS
(dbopMyn BelIeCTB M ypaBHEHHWH XHMHUYECKUX PEaKIUd, CHUCTEMAaTHYECKYI0 HOMEHKIATYpYy
(IUPAC) u TpuBHanbHble Ha3BaHUS OTJEIbHBIX BEIECTB;

c(hOpMUPOBAHHOCTDb YMEHHUSI OTIPEIEIATh BaJIGHTHOCTh U CTEIIEHb OKUCJICHHS XUMHUYECKUX
3JIEMEHTOB B COCAMHEHUSX, BHJI XMMHYECKOW CBSI3U (KOBAJICHTHAs, MOHHAs, METALTUHYECKAs,
BOJIOPOJHAS ), TUI KPUCTATNINYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHHS OOBSACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHAYECKON CBSI3UM M TUIA KPUCTAJUIMYECKON pEmEéTKH, OOMEHHBIH M TOHOPHO-aKIENTOPHBIHI
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHH: KIaCCHU(PHUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBy, XMMHYECKUE PEAKIMHU IO Pa3Iu4yHbIM IpHU3HAKaM (YKCIy U COCTaBY pearupyrommx
BEIICCTB, TEIUIOBOMY J3(PQEKTy peakiuH, W3MCHCHHUIO CTCICHEH OKHUCIICHHS JJICMCHTOB,
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00paTUMOCTH, YYacTHIO KaTalu3aropa M JIPYrHe); CaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPHUH IS KJIacCU(UKALIUN U3YYaeMBbIX BEIIECTB U XUMUUECKUX PEAKIINA;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI TMepuoauueckoro 3akona J[. H.
MenzeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLLYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTE€PU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKHX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuoaos llepuogmyeckon cucremsr [I.H.
MeHeneeBa, UCNONB3Ysl MOHATHS «IHEPIETUYECKHE YPOBHU», «IHEPre€TUUYECKHE MOTYPOBHUY,
«s-, p-, d-aTOMHBIE OpPOUTATINY, KOCHOBHOE M BO30YKJIEHHOE YPHEPTETUYECKUE COCTOSHUS aTOMay;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKHUX 3JIEMEHTOB M UX COEIMHEHHUN 1O
nepuonaM u rpynnam Ilepuoanueckoi cucremsl JI. . MeHneneeBa, BaJICHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMIA: XapaKTEPHU30BaTh (OMUCHIBATD) OOIIME XUMHUECKHIE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHME TI'E€HETUYECKOM CBA3U MEXKIY
HEOPraHWYECKMMM BEIECTBAMU C IIOMOIUBI) YPAaBHEHHM COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii MOCpeICTBOM COCTABIICHHS 3JIEKTPOHHOIO OajlaHCca 3TUX peaklUii; peakuuil HOHHOTO
oOMeHa MyTEM COCTAaBIEHHS HMX IOJHBIX M COKpAIIEHHBIX HOHHBIX YPaBHEHUH; peaKIui
TUPONIN3a; PEAKLUl KOMILJIEKCOOOpa3oBaHUs (Ha NMpUMEpPE T'MIPOKCOKOMIUIEKCOB LIMHKA U
AITFOMUHHS )

c(OPMHPOBAHHOCTE yMEHHUS OOBSCHATh 3aKOHOMEPHOCTHM NPOTEKAHUS XMMHUYECKHX
peakuuil ¢ y4€TOM MX DHEPreTHYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHUS CKOPOCTH
XMMHUYECKON peaklMy B 3aBUCUMOCTU OT pa3jIMuYHBIX (PAKTOPOB, a TaKkKe XapaKTep CMEILEHUs
XMMHUYECKOTI0 PABHOBECHS IO BIUSHUEM BHEIIHUX Bo3aercTBui (mpuniun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHsI XapaKTepu30BaTh XMMUYECKHE PEAKLUH, JeKallue B OCHOBE
IPOMBIIUIEHHOTO TOJIYYEHUs] CEPHOW KHUCJIOThl, amMMHakKa, OOLIMEe Hay4HbIE IPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€J1I€CO00Pa3HOCTh NPHUMEHEHUST HEOPraHWYECKHUX BEIIECTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIa/ICHHUsI CUCTEMOMN 3HAaHUI O METOAAaX HAyYHOTO MO3HAHUS SIBIECHUMN
pUPOABI — HAOIIOICHNE, U3MEPEHNE, MOICITUPOBAHUE, IKCTIEPUMEHT (peaIbHbIN U MBICIICHHBIN),
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, yMEHUS IPUMEHATb O3TH 3HAHUA IIpU
9KCIIEPUMEHTAJILHOM HCCIIEJOBAHUM BEHIECTB W ISl OOBSCHEHUS XUMHUYECKUX SIBJICHMIA,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKON E€ATETbHOCTH YEJIOBEKA U B IIOBCETHEBHOM JKU3HMU;

c(OPMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBA3b XUMUYECKUX 3HAHUI C MOHATUSAMH U
NPEACTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TPEAMETOB st 0ojiee OCO3HAHHOTO
NOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHUS MIPOBOAUTH PACUETHI: C UCTIOIH30BAaHUEM MOHATUH «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» M «MOJISIPHAsE KOHLIEHTPALHS»; MAacChl BEIIECTBA WM 00bEMa ras3a mo
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM O0bEMY OJHOTO M3 Y4YacTBYIOLIUX B pEakLUU
BELIECTB; TEIUIOBOTO 3(dekTa peakiuu; 3HaUeHUs BOJIOPOAHOIO MOKa3aTelNs paCTBOPOB KUCIOT
U IIeNoYel C M3BECTHOM CTEMEeHBI0 IUCCOLMALMU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MIPOAYKTA PEaKLUH, €CJIA OAHO U3 UCXOJHBIX BEILECTB JaHO B BUJE PacTBOpa C ONpPEACIEHHOU
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MacCOBOH /10JIei pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH ); JOTU BHIXOa
MPOYKTa peakuuu; 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSTENIBHO IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHUI
SKCTIEPUMEHT (TIPOBEICHUE PEAKIIMi HOHHOTO 0OMEHa, TOJITBEPIKICHUE KAaUECTBEHHOTO COCTaBa
HEOPTraHWYECKHUX BEIIECTB, ONPEAEIIEHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOIIbIO MHANKATOPOB,
U3yYCHHE BIUSHUS PA3IMYHBIX (AaKTOPOB Ha CKOPOCTh XHMHUYECKON pEaKINH, pEIIeHue
SKCHEPUMEHTAIIBHBIX 3a7a4 1o TemMam «Metamis»y u «Hemeramisy) ¢ coOoaeHrneM MpaBuil
0e3o0macHOro oOpalieHus C BeulecTBaMH U JabOpaTOpHBIM 000pYyAOBaHHUEM, (POPMYIHUPOBATH
HeNb HWCCIENOBaHUS, TMPEACTaBIATh B pa3IuyHOW (opme pe3ylnbTaThl HKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBAThH UX IOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUH: COONIOAATH MPaBUIIa MMOJIB30BAHUS XUMUYECKOU MOCYION U
nabopaTOpHBIM 000pyAOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMHU
[0 BBIMOJHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, AKOJOTMYECKH IIeJIeCO00pa3HOTo
MOBEICHUS B OBITY M TPYAOBOM NEATEIHHOCTH B IENSIX COXPAHEHHUS CBOETO 3/I0POBBS,
OKpYXXarolllell TPUPOJHON CpeAabl M AOCTHXKEHUA €€ yCTOMYMBOIO pPAa3BUTHUSA, OCO3HABATh
OTIACHOCTh TOKCHYECKOTO JEHCTBHSI HA XKWUBBIE OPTraHW3MBI OINPEIACIEHHBIX HEOPTaHWYECKHUX
BEIIECTB, TIOHMMAas cMbIc nmoka3arens I1JIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYLIECTBIIATH IICJICHANIPABICHHBI MOMCK XUMHYECKOU
uHPOpPMAIIMU B PA3IMYHBIX HCTOYHUKAX (HaydyHass M y4eOHO-HAy4dHasl JHUTEpaTypa, CpelcTBa
MaccoBoit uHGpopmaruu, MHTEpHET M [pyrue), KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uHbopMaInio, repepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C IOCTaBICHHON yueOHOMI
3aja4eil.
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10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
Ne HanmMeHoBaHMe pa3iesioB U Konrtposnbie | TIpakTuueckue (uudpossbie)
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
[IpenmeT oprannueckon
11 xumuu. Teopust CTpoeHUS g bubmuorexa [JOK
' OpPraHUYECKUX COCTMHCHHUH A. https://m.eds00.ru/d69d{650
M. bytneposa
Hroro no pazneny 8
Paspnen 2. Yriesoaopoabt
21 [IpenenbHbie yrieBOAOPOIBI 5 bu6mmoreka [JOK
' — aJIKaHbl, [AKJIOATKAHbI https://m.edsoo.ru/d69df650
H
2.2 reJIHeIl)s?eoHL: B:' AJIKEHBI 14 1 Bubmiorexa LIOK
' 4 AOPOJBL ’ https://m.eds00.ru/d69df650
aJIKaJIMEHbI, AIKUHbI
)3 Apomartnyeckue 2 bubnnorexa [JOK
' YTJIEBOJOPOBI (APEHBI) https://m.eds00.ru/d69d{650
o | oo |
' Y AOPOA https://m.eds00.ru/d69df650
nepepaboTka
)5 lNanorennponsBoaHbie 4 1 bubnuorexa [IOK

yTJIEBOJJOPO/IOB

https://m.eds00.ru/d69df650
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Hroro no pasneny

35

Pa3znen 3. Kuciiopoaconep:kaiiue opranu4eckue coeIuHeHHsI

bu6mmoreka [JOK
1 . D 11
3 Criupret. detor https://m.eds00.1ru/d69d{650
KapOonunbHbIC COSAMHEHUS:
19 albIECTUILI U KETOHEL. )1 bu6mmorekxa [JOK
' Kap6oHOBBIE KHCITOTHI. https://m.eds00.ru/d69d{650
Croxuble 3¢upbl. Kupsl
bu6mmoreka [IOK
33 YIeBOnE ? https://m.eds00.ru/d69df650
Hroro no pasneny 41

Pasnen 4. A3oTcoaepxkaine opraHudeckue coeIMHeHUus

41 AMUHBI. AMMHOKHUCIIOTEI. 12 bu6mmoreka [JOK
' Benku https://m.eds00.ru/d69df650
Hroro no pazneny 12

Pa3znen 5. BbicokoMoJIeKyJIsIpHBbIE COeINHEHUS

51 BricokoMonexysipHbIe 6 bubnnorexa [JOK
' COEIMHEHHS https://m.eds00.ru/d69df650
Wroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KJIACC
N Haumenopanu | KOJTH1€CTBO 1acoB DJIeKTPOHHbIE
n/ ¢ pasieos u Bcer KonTpoabHbl IIpakTHyecku (unppossre)
TeM o0pa3oBaTeJIbHbIE
n 0 e padoThbl e padoThI
NMPOrpaMMsl pecypchbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMMU
Crpoenue
aToma.
IIepuonnuecku
1 3aKOH U Bbubmmoreka IJOK
1.1 [Mepuoauyecka 9 https://m.edsoo.ru/2dd572
sI CUCTEMA 4
XUMHUECKUX
371€eMEHTOB /.
1. MenpaeneeBa
C
eszzHH: Bbubnunoreka [IOK
B TBA.
1.2 B 11 1 https://m.edso0.ru/2dd57{2
MHuoroo6pazue 4
BEIECTB -
IMIeCKIe bu6mmoreka IJOK
1.3 19 1 3 https://m.edsoo.ru/2dd57f2
peaxiuu
4
Hroro no pazneny 39
Pa3znen 2. Heopranuyeckas Xumus
bu6mmoreka IJOK
2.1 Hemeranbst 31 1 3 https://m.edsoo.ru/2dd572
4
Bbubnuoreka IJOK
2.2 Mertamibt 23 1 2 https://m.edsoo.ru/2dd572
4
Hroro no pazneny 54
Paznen 3. Xumus v :KU3Hb
M
OG:C;HH bubmuotexa IIOK
MO3HAHMS B
3.1 9 https://m.edso0.ru/2dd57{2
XUMHH. XUMUS 4
1 XU3Hb -
Hroro mo pazneny 9
BIIEE
OB 102 4 8

KOJIMYECTBO



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEEOBAHMUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHMUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHuUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOIrPaMMBbl CpeIHero
001ero o6pa3oBaHus

1

Brnaaenue cuctemoil XMMUYECKUX 3HAHUH, KOTOPasi BKJIIOYAECT:

1.1

OCHOBOIIOJIAraloNIMe MOHATHS (XUMUYECKUH JIEMEHT, aTOM, U30TOIIBI,
NEeKTpOHHast o00o0JIouKa aTroMma, S§-, p-, d-3JEKTPOHHBbIE OpOuTaNU
aTOMOB, OCHOBHOE U BO30YKJIEHHOE COCTOSTHHE aTOMa, HOH, MOJIEKYJIa,
BJIEHTHOCTb,  3JEKTPOOTPULATENBHOCTb,  CTENEHb  OKHCICHMS,
XUMUYECKast CBsI3b (O- W T-CBSI3b, KpaTHBIC CBSI3U), THOPHAM3AIUS
aTOMHBIX OpOuTanell, KpucCTaJIMuecKas peléTka, Mojb, MOJIIpHas
Macca, MOJSIpHBIM 00BEM, MOJApHAas KOHLEHTpALMs, pPacTBOPEI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBbI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckener, (yHKIUOHAJIbHAs TpyINa, pajukall, U30MEphl, CTPYKTypHas
dbopmymna, wu3zomepus  (CTpyKTypHas, TeomMeTpuyeckas  (Iuc-,
TPAHCHU30MEpPHsI), TOMOJIOTMUECKUNA psf, TOMOJOIH, YIJIEBOAOPOJBI,
KHUCJIOPOA- M a30TCO/IEpIKAIlNEe COSANHEHMs], ONOIOTUYECKN aKTHBHbIE
BelecTBa (YIJIeBObL, )KUPbI, OEJIKH ), MOHOMED, OJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS, KPEKHHT, PU(POPMHUHT,
TUIBl XMMHUYECKUX PEAKIUM (OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE,
9K30- M JHAOTEPMHUYECKHE, pEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOJIUTHL,
HEIEKTPOJIUTHI,  JJNEKTPOJIMUTUYECKAs  JUCCOLMAIMsS,  CTENEHb
JUCCOLMALMHN, OKHCIUTENb, BOCCTAHOBUTEIND, JJIEKTPOJIU3, CKOPOCTH

XHUMHYSCKOHN PCaKInu, XUMHUYCCKOC paBHOBeCI/Ie)

TEOPUU U 3aKOHBI (TEOPUS XHMHUYECKOTO CTPOCHHSI OPTraHUYEeCKUX
BemiectB A.M. byTnepoBa, Teopust SIEKTPOIUTUUECKON TUCCOIUALINH,

[lepuoanueckuii 3akon [[.1. MenneneeBa, 3aKOH COXpaHEHUSI MACChI),

1.2 3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3BIK XUMHUH, MHUPOBO33PEHUECKUE
3HaHUS, JeXKallhe B OCHOBE MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTHU
XUMHYECKUX SBJICHUWA, COBPEMEHHBIC MPEICTABICHUA O CTPOCHUH
BEIIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM U HAJIMOJIEKYJIIPHOM YPOBHSIX

1.3 MPEACTABICHUS 0 MeXaHU3Max XUMHYECKUX peaKkuuid,
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TCPMOANHAMHUYCCKUX n KHHCTHYCCKHX 3aKOHOMCPHOCTAX ux

MPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTMUYECKHEe CBENEHUS O CBONCTBaX, COCTaBe, MOMYyYEHUU U
0€30MacHOM  HCMOJb30BAaHUM  BAXXKHEWIINX  HEOPraHMYECKHX U
OpPraHMYECKHUX BEIIECTB B OBITY M MPaKTHUYECKOW JeATeIbHOCTH

YCI0BCKa

1.5

oOuirie HayyHble MPUHIUITBI XUMHYECKOT0 MPOU3BOJICTBA (HA pUMEpe
IPOU3BOACTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, MepepadoTKu

HeTH)

CdopmupoBaHHOCTH YMEHUI BBISBIISTH:

2.1

XapakTepHble IIPU3HAKM M B3aUMOCBS3b M3YYCHHBIX IIOHATHUH,
IIPUMEHATH COOTBETCTBYIOLIUE IOHATUS IPHU ONUCAHUU CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB U UX MPEeBpaIeHUN

2.2

B3aMMOCBSI3b XMMUYECKHX 3HAHUI C MOHATHSAMM U MPEACTaBICHUSIMU
JOPYTUX IPEeIMETOB [l 60jiee OCO3HAHHOIO MOHUMAHUS U 0ObSICHEHUS

CYIHIHOCTU MAaTCPHUAJIBHOTI'O CAMHCTBA MHpPa

ChopMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HAaUMCHOBAHUSA XHMHUYCCKUX COCIMHCHUM MCXKIAYHApPOAHOI'o COr03a
TeOpeTquCKOﬁ u HpHKﬂa[{HOﬁ XMW W TpPHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAINIUXCA K HU3YUCHHBIM KjaCcCaM OPIraHUYCCKUX U

HEOPraHWYECKUX COCTMHEHUI

3.2

XMMHUYECKYI0 CUMBOJIUKY Ul COCTaBjieHHsI (POPMYJI HEOPraHUYECKUX
BELIECTB,  MOJIEKYJSIPHBIX M CTPYKTYpHbIX  (pa3BEpPHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYIT OPTraHUYECKHUX BEIIECTB

CdhopmupoBaHHOCTH YMEHHUS KIIACCUPHUITUPOBATH:

4.1

HCOPraHM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BBIGI/IpaTL OCHOBAaHHs H

KPUTCPUU I Knaccn(bmcaunn HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHMvYCCKHUC BCIICCTBA, CaAMOCTOSATCIBHO BBIGI/IpaTB OCHOBaHUA H

KPpUTCPUU OIS KJIaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

[0 PA3JIMYHBIM MpPU3HAKAM (YMCIYy M COCTaBY PEAarupyroIIMX BELIECTB,
TemIoBOMY J(PQEKTy peakiuy, HW3MEHEHHIO CTeNeHel OKUCIEHHS

AJIEMEHTOB, OOPATUMOCTH PEAKIINU, YIACTHIO KaTaTu3aTopa)

ChopMupoBaHHOCTb YMEHHS XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMUYECKUX 3JIeMeHTOB |1 — 4 mepuonoB lleproauyeckoit cuctemsl
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J.1. MenzeneeBa 1 uxX BaJICHTHbIE BO3MOKHOCTH, UCIIONIb3Ys TOHATHUS

S-, p-, d-3NEKTPOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHU

ChopmupoBaHHOCTH YMEHUS OOBSCHSATH 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB XMMHUYECKHX AJIIEMEHTOB M 00pa3yeMbIX UMHU COCTUHEHHH IO

nepuoaam U rpymnmnam

ChopMHpOBaHHOCTh YMEHHS COCTaBISATh YPaBHEHHS] XUMHUYECKHX

pEeaKIMil U pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ IoCpEaACTBOM

COCTAaBJICHHSA 3JICKTPOHHOT'O OajlaHca 3THX peaKuHﬁ

7.2

YPABHEHUsI pEaKUU{ pa3IMYHBIX THIIOB; IIOJIHBIE M COKpaIllEHHbIC
YpaBHEHHUS pEaKIUl HOHHOrO OOMEHa, Y4YWUTBhIBas YCJIOBUSA, IpHU

KOTOPBIX 3THU PCaKIMU UAYT 10 KOHIIA

7.3

peakuuii TUAPOIIN3a, peaKkIuii KOMILIEKCOOOpa3oBaHus (HA TpUMeEpe

THUAPOKCOKOMIUICKCOB IMHKA U a.IIIOMI/IHI/I}I)

C(I)OpMI/IpOBaHHOCTB YMCHUS NMOATBCPKAATH:

8.1

Ha KOHKPETHBIX NpUMEpax XapakTep 3aBUCUMOCTH pPEaKLMOHHOM
CIOCOOHOCTH OpPraHWYECKUX COCIUHEHUH OT KpaTHOCTM M THIA
KOBaJICHTHOM CBSI3U (O- M T-CBSI3M), B3aUMHOTO BIUSHUS aTOMOB U
Ipynn aToMOB B MOJIEKyJaX, a Takk€ OT OCOOCHHOCTEM pean3anuu

PA3JIMIHBIX MCXaHHU3MOB ITPOTCKAHU peaxunﬁ

8.2

XapaKTCPHBIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYHOIINMHA

OKCIICPUMCHTAMU U 3aIlIUCIMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ

ChopMupoBaHHOCTh YMEHHUSI XapaKTEPU30BaTh COCTAB M BaXKHEUIIHE
CBOMCTBAa BEILIECTB, NPHHAUICKALIMX K ONPEAEIEHHBIM KilaccaMm U
rpynnaM COEJUHEHUH (MpOCThle BELIECTBA, OKCH[bI, T'MJIPOKCHUBI,
COJIM; YTJIEBOJOPO/IBI, TPOCTHIC 3(PUPHI, CIUPTHI, (PEHOIIBI, aJTbACTHIBL,
KETOHBI, KapOOHOBbIE KHCIIOTBI, CIOXXHBIE 3(UPBI, XKHUPBI, YIIEBOMDI,

aAMUHBI, aMUHOKHUCJIOTHI, OCITKH )

10

ChopmupoBaHHOCTE YMEHHS MPOBOIAUTH PACUYETHI MO XUMHUYECKUM
dbopMysaM U ypaBHEHHUSM XUMHUYECKHX PEaKUUN C UCHOIb30BAHUEM

(bu3NYECKUX BEJIINYMH:

10.1

Macchl (00BEMa, KOTMYeCTBa BEMIECTBA) MPOAYKTa PEaKIUH, €CIIA OJHO
U3 HUCXOAHBIX BEILIECTB JIAHO B BHUJE pacTBOpa C OINpeAeaEéHHOU
MacCOBOI JI0JIel paCTBOPEHHOTO BEUIECTBA WIIH JAHO B U30BITKE (MIMEET

MIPUMECH )
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10.2

MaccoBOM miM 00BEMHOM TOJIH, BBIX0/a MPOIYKTA PEaKLIUU

10.3

TETIOBOTO 3 dexTa peakuuit

10.4

00BEMHBIX OTHOILLIEHUI Ia30B

10.5

0 HAXOXKACHUIO XUMUYECKOMH (bOpMy.]'ILI BCIICCTBA

11

Bnanenue cucremoit 3HaHUN O METOAX HAYYHOT'O IO3HAHUS SIBJICHUN
NPUPOABI, HCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKax MW yMEHHE
NPUMEHATh O3TH 3HAHHUS NPU IKCIEPUMEHTAIBHOM HCCIEA0BAHUH
BEIIECTB U I OOBSICHEHUS XUMUYECKUX SIBIIEHUH, HUMEIOIINX MECTO B
MpUpoAE, MPAKTUUECKON NEATEIIbHOCTH YEJIOBEKa M B MOBCEIHEBHOM

KHU3HHU

12

ChopMHpPOBaHHOCTE YMEHHUS IPUMEHATh (MCIIOIBb30BaTh) 3HAHUS O
COCTaBe M CBOMCTBAaX BEIIECTB JISi HKCIEPUMEHTAIbHON MpPOBEPKU
TUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH INPOTEKAaHUS XUMHUYECKUX
peakuuii ¥ IPOrHO3UPOBAHMSI BO3MOXKHOCTEM HUX OCYILLECTBIICHMS,
CHCTEMHbIE XMMUYECKUE 3HAHUS AJIs1 OOBSCHEHUS M NMPOrHO3MPOBAHMS
SIBICHUM, MMEIOLIUX E€CTECTBEHHOHAYYHYIO MPHUPONAY; Ul HPUHATHS

TPaMOTHBIX PEIICHUH MPOOJIEM B CUTYAITUSIX, CBI3aHHBIX C XUMHUEH

13

CpopMUpOBaHHOCTh YMEHUS TUIAHUPOBATHh U MPOBOJAUTH XUMHUECKUI
SKCIEPUMEHT (TMOJyYeHHE M W3YYEHUE CBOWCTB HEOPTaHUYECKUX U
OPraHWYECKUX BEUIECTB, KAYECTBEHHBIE pEAKIMU YIJIEBOJIOPOJIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAILINX OPTraHUYECKUX BEILECTB,
pELIEHHE  JKCOEPUMEHTAIBHBIX  3a7a4 MO0  pPacHO3HABAHUIO
HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB) C COOIIOJCHUEM IPaBUII
Oe3omacHOro  oOpamieHHs C  BeHlecTBaMH U JaOOPaTOPHBIM
o0opynoBanueM; (HOpMyIUpPOBaTh LIETU HCCIEAOBAHUS; MIPEACTABIATh
B pasnu4yHON (opme pe3yibTaThl IKCIEPUMCEHTA, aHAIM3UPOBATH U

OILICHUBATb UX NOCTOBCPHOCTDH

14

ChopMHPOBaHHOCTH YMEHHUS OCYIIECTBIISTh LIEIEHANPABICHHBINA TOUCK
XUMHUYECKOW WHGPOpPMAIIMM B PA3IUYHBIX HCTOYHHUKAX (HAay4yHas W
yueOHO-HayuyHas JIUTepaTypa, CpelicTBa MaccOBOW WMH(OpMAIMU, CETh
Wntepner u npyrue), KpUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
HHpOpMAIHIO, TepepadaThiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW yueOHOI 3a1aueit

15

ChopMHpOBaHHOCTh yYMEHHMS NPOTHO3UPOBATH, AHAIU3UPOBATH U
OLIEHMBaTh HMH(OPMALMIO C MO3UIMUH HKOJOrMYECKOM 0e30macHOCTH

MOCJIC/ICTBUI OBITOBOM M TPOM3BOACTBCHHOMN NIEATEIHHOCTH UEIOBEKa,
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CBSI3aHHOW C TepepaboTKOil BemecTB; CHOPMUPOBAHHOCTh YMEHHI
OCO3HaBaTb  ONACHOCTb  BO3IACHCTBUS HA  JKUBBIE  OPraHU3MBbI
OIpEeIeIEHHBIX BEIECTB, INOHMMAas CMBICH IIOKa3aTess IpeaeabHOM
I[OHyCTHMOf/'I KOHOCHTpAllM, W IOACHATHL Ha IMpUMEpax CIIOCOOBI
YMCHBIICHUA HW MPCAOTBpALICHUA HUX BPCAHOI'O BO3I[€I>1CTBPI§I Ha

OpraHu3M 4€JIOBCKa
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INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
IO XUMHNH

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHUH

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOEb CTpOeHUs aToma. Pacripenenenne
AJIEKTPOHOB MO JHEpreTudyeckuM YypoBHsIM. Kiaccuduxamuss XuMHUECKHUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUSI SHEPTETHUECKUX YPOBHEH aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30YXAEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAs

KoHuUrypauus aroma. BaneHTHbIE 3JIEKTPOHBI

1.2

[lepuonnueckas cucremMa xumudeckux dnemeHtoB J[UM. Mengeneesa.
®usnyeckuit cMbica [lepuoaunueckoro 3akona [[.M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB DJIEMEHTOB M HMX COEIUHEHHH 10
NepuoiaM W TrpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB IPOCTHIX

BCIIECTB, BOOOPOAHBIX COCﬂHHCHHﬁ, BBICHIUX OKCUAOB U THAPOKCHUIOB

1.3

BaneHtHOCTS. aﬂeKTpOOTpI/IHaTeJILHOCTB. CrelneHb OKUCICHUS

1.4

Buapl xumuueckoi cBs3M (KOBaJeHTHAs!, HOHHAsI, METAIJIMUECKasi, BOJOPOIHAS)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYJSpHblE B3aUMOJCHCTBHUS.
BemectBa  MONEKyJIspHOrO M HEMOJIEKYJSIDHOTO  CTpO€HUsA.  Tumbl
KPUCTANIMYECKUX PEIETOK. 3aBUCUMOCTb CBOMCTBA BEIECTB OT TUIA

KPUCTAJUIMYECKON PELIETKU

1.5

Xumuyeckass — peakius.  Knaccudukanus — XUMUYECKHMX — peakuuid B

HeOpraHI/I‘leCKOﬁ nu OpFaHquCKOﬁ XHMHH. 3aKOH COXpaHCHHA MACChI BCIICCTB

1.6

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3UYHbIX (PaKTOPOB

1.7

TennoBsie 3¢ dekTh XUMUYECKUX peakiuii. TepMoXuMuieckre ypaBHeHUS

1.8

O6paTI/IMLIC pCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpBI, BIUAOINIMEC Ha

COCTOsIHME XUMHUecKkoro pasHosecus. [Ipuauun Jle [larense

1.9

BHGKTpOHI/ITI/I‘IeCKaﬂ Jucconuanus. CunbpHble U cla0bIe QJICKTPOJIUTHI. Cpeﬂa
BOAHBIX pPACTBOPOB BCIICCTB: KHUCIIAA, HefITpaHBHaH, oIej1o4Has. Crenenn

Jucconyaiy. Peakimy HOHHOTO oOmeHa

1.10

IMaaponus coneii. Monnoe npoussenenue Bobl. Bomopoausrit nokasarens (pH)

pacTtBopa

CriocoObl  BbIpaXEHHMsSI  KOHLEHTpAllMM  pacTBOPOB:  MaccoBas  JIOJI
pPacTBOPEHHOIO BEIIECTBA, MOJSIpHAs KOHLEHTpauus. HacelieHHsle u

HCHACBLIIICHHBIC paCTBOPLI, PACTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/I,Z[paTBI




34

1.12

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIEC peakinu. [loBeeHne BeecTs B cpeiax ¢

Ppa3HbIM 3HAYCHHUEM pH Metoapl SJICKTPOHHOT'O Oananca

1.13

DNEKTPOIN3 pacCTBOPOB U PACILIIABOB COJIEH

OCHOBEI HeOpFaHquCKOﬁ XUMHH

2.1

Knaccudukanus HEOPraHUYECKUX COEIMHEHUI. Homenknarypa

HEOPIraHN4YCCKUX BEIICCTB

2.2

XHWMHYECKHUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kadui, KaJIbIIHH,
MarHui, aJllOMUHUHN, IIUHK, XpOM, JKeJe30, MeIb) U uX coeauHeHui. Oomue

CIOCOOBI MOTYyUYEHUS] METAJIJIOB

23

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TallOT€HOB, CEpPHI, a30Ta,
docdopa, yriaepoma W KpeMHHUS) U WX COSAWHEHHU  (OKCHIOB,

KHCIIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHEHUA)

24

I'eneTnueckas cBSI3b HCOPraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIIINX K

Pa3JINYHBIM KJIacCaM

2.5

#HH#HPar## nenTuukanus HeOpraHn4eckux coenHeHnii. KauecTBeHHbIE

p€aKiun Ha HCOPraHM4CCKUEC BCIICCTBA U HOHBI

OCHOBEI OpFaHquCKOﬁ XUMHNH

3.1

OCHOBHBIE TIOJIO)KEHHSI TEOPUU XHMHYECKOTO CTPOEHUSI OpPraHUYECKUX
coequHeHnii A.M. byTtiepoBa. YTiiepoaHbIi CKEIET OPraHuYE€CKON MOJIEKYJIBI.
KpatHOoCcTh XMMHMYECKOH CBSI3U. S- U p-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3ALUN
opOuTaneit aToMOB yriepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMUYECKOTO

CTPOCHUS MOJICKYIJI. I'omomoru. I'omonoruueckuit pAad. I/ISOMepI/IH U U30MCEPbI

32

Ilonatne o QynkuuoHanbHOM  rpymme. OpHeHTalMoOHHbIE 3 (EKThI

3aMeCTUTEIEH

33

[IpencraBnenue o kimaccupukaluyd OpraHUYECKHX BemlecTB. HomeHkmaTypa
OpPraHMYECKUX COEJMHEHUN (CHUCTeMaTHuecKas) M TPHUBHAJIbHbIE Ha3BaHMS

BOXHEUIINX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BEILIECTB

34

CBoOOHOpAIUKAIBHBIH W HWOHHBIM MEXaHW3Mbl peakuuu. I[loHsTHE O

Hykieoduie u snexrpoduie. [Ipasuno Mapkosaukosa. [IpaBuio 3aiiesa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA alIKAaHOB: TAJIOTEHUPOBAHUE, IETUIPUPOBAHNUE,
TEPMHYECKOE PpA3JI0KEHUE, KPEKHHI, H3oMepu3auus, ropenue. [lomyuenue
ankaHoB. [{ukmoankanpl. Crnenuduka CBONCTB IHKIOATKAHOB C MaJbIM

pPasMEPOM IUKIIA. PCaKI_II/II/I IMPUCOCOAUHECHUSA U PAIUKAJIbHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XMMHYECKHE CBOMCTBA: pe€aKuuu NPpUCOCAUHCHUS (FaJ’IOFCHI/IPOBaHI/Ie,

TUAPUPOBAHUE, THIPOralOTeHUPOBAaHUE, THIpaTallis), TOPEHUS, OKUCICHUS U
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nojauMepu3anuy. [IpoMblluieHHBIE W J1a00OpPaTOpHBIE CIOCOOBI TOYYEHUS

AJIKCHOB

3.7

Ankanuensl. XMMHUYECKHE CBOMCTBA aJIKaJUEHOB: PEAKIMU IMPUCOEIUHEHMS
(ruppupoBaHue, raJloreHUPOBaHKE), TOpeHUs U noaumepusanuu. IloxydeHne

aJIKaJUEHOB

3.8

AnkuHbl. XMMHYECKHE CBOWCTBA: PEaKIMM MPUCOEANHEHU (TaJoreHupOBaHKe,
TUAPUPOBAHUE, TUAPATALUS, THIPOTAJIOT€HUPOBAHNE) KAaK CIOCO0 MOTydeHHS
IIOJIUIMEPOB U JPYIUX IOJE3HBIX MPOAYKTOB. Peakuuu 3amemeHus. ['openue
aleTUICHa KAaK HMCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHM I CBApKu U

PE3KN MCTAJIJIOB. HpI/IMeHeHI/Ie allICTUJICHA

3.9

Apenbl. XuUMHUECKHE CBOICTBa O€H30Ja: peakiuu dSIEKTPO(GUIBLHOTO
3aMelleHus, MPUCOeIUHEeHHs (TUIpHpOBaHUe, TajoreHupoBaHue). Peakius
ropenus. OCoOOEHHOCTH XMMHUYECKUX CBOMCTB ToiyoJa. [lomydenue GeH3oua.
Oco0OeHHOCTH XMMMYECKHX CBOWCTB cTHposia. llomumepusanust cruposna.

CnocoObl MOJIYUCHHUA U TPUMCHCHUC apOMATUUCCKUX YITICBOAOPOJA0OB

3.10

Cnuptsel. IlpenenpHble OJHOATOMHBIE CHMPTHL. XHMMHUYECKHE CBOMCTBA:
B3aUMOJICIiCTBME C HATpUeM Kak CHoco0  YCTaHOBJIEGHUS  HAJIMYUS
THAPOKCOTPYINIBL, €  TaJOr€HOBOJOPOJAMH  KaK  CIOCO0  IMOITy4YeHHs
pacTBOpUTENIEH, BHYTPHU- M MEXMOJIEKYyJIsApHas Jeruaparanus. Peaknus
ropenusi. [lomyuenue sTaHona: peakuusi OpOXKEHUs TIJIHOKO3bl, THApATalUs
STWIECHA. OTWIEHITIMKOJNb W TJIMLIEPUH KAaK MPEACTaBUTEIM IIPEIEIbHBIX

MHOI'0aTOMHBIX CITMPTOB

3.11

®denosr. XuMHUYECKHE CBOWCTBa (heHoMa (peakiuu ¢ HaTpueM, THAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

Anpaernipl. XMMHUYECKUE CBOMCTBA MPEAECIbHBIX AJIBIETUA0B: THAPUPOBAHUE;
Ka4eCTBCHHBIC pPEaKMy Ha KapOOHWIBHYIO TPYIIy (peakius «cepeOpsHOoro
3epkanay», B3aumojenctaue ¢ ruapokcuiom meau (II). [Monyyenue npenenbHbIX
albJECTUIOB: OKUCIEHUE CIHUPTOB, THApaTalus aleTUiIeHa. ALETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctu pC€aKuuu OKUCIICHUSA all€TOHA

3.13

KapOoHOBBIE KUCIIOTBI. XUMHUECKUE CBOMCTBA MpEAEibHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOICTB MYpaBbUHOM
kucaoTel. [lomyuyeHune mnpenenbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHUCJICHUE aJKaHOB, AJIKCHOB, INEPBUYHBIX CIIUPTOB, ajlbAETuAOB. Bicuine

MpEACIbHBIC U HEMIPEACIbHBIC Kap6OHOBBIe KHCJIOTHI

3.14

Cnoxubsie >¢upbl U kupbl. CHocoObl TMONYyYEeHUS CIOXKHBIX 3S(UPOB.

O6parumocth peakiuu dtepudukanuu. [IlpumeHenne caoxHBIX 3(GUPOB B
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NUIIEBOH 1 map(ioMepHOil MPOMBINUIEHHOCTH. JKUPBI Kak CIO0XKHbBIE 3()UpPBI
[JIMIEpUHA U BBICIIMX KapOOHOBBIX KHUCIIOT. XMMHUYECKHUE CBOWCTBA >KUPOB:
THJIpUPOBAaHUE, OKHUCIEHHE. [ 'MApOIN3, MM OMBUIEHHE, XXKMPOB KaK CIOCO0
MIPOMBIIIJIEHHOTO MOJyY€HHUsl COJiel BBICHIMX KapOOHOBBIX KUCIOT. MbuUId Kak

COJIM BbICHINX Kap6OHOBBIX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA IUIIOKO3bl: PEAKIMM C YyYaCTUEM CIHUPTOBBIX U
QJIBJICTUHOM TPYIIT ¥ MOJIOUHOKHCIIOE OpoxkeHue. [IpumeHenue rimtoko3bl, eé
3HAa4YeHHUE B )KU3HEIEATEIIbHOCTH Opranu3Ma. Jlucaxapuasl: caxaposa, MaJIbTo3a.
BoccranaBnuBarone M HEBOCCTAHABIMBANOLIME Aucaxapuabl. ['maponus
nucaxapunos. [lonmucaxapuasl: kpaxmai, NUKOreH. CTpOEHUE MaKpOMOJIEKYJI
Kpaxmaja, IJIMKOIeHa M ILe/UIoo3bl. DPU3MYecKue CBOMCTBA Kpaxmana M
LeJUTI0NIO3bl.  XMMHUUYECKUE CBOMCTBAa Kpaxmaja: THIpPOJIM3, KauyeCTBEHHas
peakius ¢ HoJoM. XUMUYECKHE CBOWCTBA LIEJUIIOIO03bI: THAPOIIN3, [TOJIyYECHUE
a¢upoB wnemttono3bl. lloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a,

aleTaTHBIN MIEIK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4€CKHE OCHOBAHMSI: peaKIIMU C BOAOMH, KUCIOTaMH,
peakuusi TOpeHus. AHWINH KakK IpPEACTaBUTENb aPOMATUYECKUX aMHUHOB.
XUMHUYECKUEe CBOWCTBA aHWJIMHA: B3aUMOAEWCTBUE C KHUCIOTaMH, OpOMHOMN
BOJOM, oOkucieHue. IlomydyeHne aMHMHOB QJIKWIMPOBAHMEM aMMHaKa U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YITICBOAOPOAO0OB

3.17

AMUHOKHCIOTHl M OeNKH. AMHHOKHCIOTHI Kak aM(pOTEpHbIE OpraHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyromuiie Oenku. XuMHUYecKue
CBOICTBa OETKOB: TUAPOIIN3, IEHATYpaIlHsl, KaYeCTBEHHbIE (I[BETHBIC) PEAKIIHH

Ha OenKun

3.18

CrpoeHue M CTpyKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB IOJHMMEPOB OT
cTpoeHust MojeKya. OCHOBHBIE CTHOCOOBI TOJYYEHHUS BBICOKOMOJEKYIISIPHBIX
COCIMHEHUI: PeakIuy MoJIMMEpH3aIiK U MoJIMKoHAeHcamu. Kitaccudukammst

BOJIOKOH

3.19

#H#HPar### 1 nenTuukanus opraHMuecKux coequHenuil. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACTIO3HABAHUEC OPTaHNUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBsI3b MCKAY KiIaCCaMH OPraHUYCCKUX CO€OUHECHUI

XHUMHUS U )KU3HD

4.1

XuMHs B TOBCEIHEBHOW >km3HU. I[lpaBuia Oe3omacHON pabOTHI C EIKUMH,

TOpPHOYMMHU U TOKCUYHBIMHA BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMUH

4.2

XUMUS ¥ 310pOBbE. XUMHUS B MEIUIIMHE. XUMUS U CEIIbCKOE XO3SIMCTBO. XUMUS

B IIPOMBILUIEHHOCTH. XUMHUS ¥ SHEPreTUKA: IPUPOIHBIA U MOMYTHBIA HEPTIHON
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rasbl, UX COCTaB U Ucnob3oBanue. Cocra HeTH U €€ nepepaboTKa (IPUPOJHBIE

WCTOYHUKHU yTIIEBOJIOPOIOB)

4.3

XUMHUA U 3KOJIOTHSA. XHUMHYECKOE 3arps3HCHUE OKPYKAIOLIEW Cpelbl U €ro
nocneactBus. Oxpana ruapocdepsl, mouBbl, atMochepsl, GIopsl U (ayHbl OT
XUMHUYecKoro 3arpsizHeHus. [IpoGnema oTX0J0B M MOOOYHBIX MPOAYKTOB.

AﬂLTGpHaTI/IBHI)IC HNCTOYHHKHU SHCPTHUU

4.4

OO6mue npeAcTaBiICHUS O IPOMBIIIICHHBIX CITOCO0aX MOTYyYEeHUS] XUMUYECKUX
BEIIECTB (Ha MpUMepe MPOM3BOJICTBA aMMHaKa, CEpHOM KUCIOTHI). UEpHas u
uBetHas  Mmetayuryprusi. CTeKsI0 M CWJIMKaTHas  [MPOMBILUIEHHOCTbD.
[IpombiinenHass  opranudeckas xumusa. CeIpp€ 11 OpPraHUYeCKOU

MIPOMBIINIJICHHOCTH

H#HPar#H## Tunel pacu€THBIX 3a7a4

5.1

###Par###PacuéTbl Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACcCe WIH 00BEMY OJHOTO U3 yYACTBYIOIINX B

pCaKknu BCUICCTB

5.2

HH#HPar###Pacuérel TerioBoro 3pQexTa peakuun

53

HH#HPar###Pacu€Tbl 00bEMHBIX OTHOIICHHUH T'a30B IPU XUMUYECKUX PEaKIHIX

54

HH#HPar###PacuéTel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) POYKTOB

p€aKuuun, €CJInu OJHO U3 BCUICCTB JJaHO B H30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

#HH#HPar###Pacu€Tpl MaccoBOl MM 00BEMHOI 10N BBIX0/1a IPOLYKTa PEAKIUU

OT TCOPETUYCCKHU BO3SMOXKHOI'O

5.6

#iHtPar#H#PacuéTsl macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA
peakuuu, eciii OJJHO U3 BELIECTB AaHO B BUJIE PacTBOpa C OMPEesIEHHOM

MacCOBOH J0JIEH paCTBOPEHHOIO BEIIECTBA

5.7

H#HPar#H##PacuéThl ¢ NCIOIB30BAaHUEM MOHATUI «MaccoBasi 10JIs1», «MOJIIpHAs

KOHIOCHTpAaUus», «KpaCTBOPUMOCTL»

5.8

#i#HtPar#H##HaxoxaeHre MoJeKyIsIpHON (OpMYJIbl OPraHU4YECKOTO BEIECTBA
110 €0 IJIOTHOCTH U MAaCCOBBIM AOJAM 3JICEMCHTOB, BXOOAIIUX B €0 COCTAaB,

WJIN 110 IPOAYKTaM CTOpAaHUA
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Pymsutuc I'.E., ®enpaman O.I'. «XUMMUA 10 kaace»

VYueOuuk. ba3oBblif ypOBEHB.

AxunonepHoe obmectso "U3narensctBo "[Ipocsemenue”, 2023 rog
Pynmsurtuc I'.E., ®enpaman O.I'. «XUMMUSA 11 kaace»

VYueOuuk. ba3oBblii ypoBeHb.

Axunonepnoe obmectso "U3narenscrso "lIpocsemenue"”, 2023 rog

METOAUYECKHME MATEPHAJIbBI 1JIAA YUUTEJIA

["a6puensu O.C., Octpoymo B U.I'., CnagkoB C.A. «XUMMUS 10 kaace»

ba3oBsii ypoBeHb. YueOHUK. AkninonepHoe oomectBo "M3narensctBo "[IpocBemenue”, 2023
["a6puensu O.C., Octpoymo B U.I'., CnagkoB C.A. «XUMMS 11 kaace»

ba3oBsiii ypoBeHb. YueOHUK. AkninoHepHoe oomecTBo "HU3narensctBo "lIpocBemenue”, 2023
Pymzutuc I'.E., ®enbaman ©.I". «XUMHUSA 10 kaace»

Pymsutuc I'.E., ®enbaman ©.I'. «XUMHUS 11 kaace»

AxkuuonepHoe obmectso "N3narensctso "lIpocsemenue"”, 2023 rox

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6nuoreka LIOK https://m.edsoo.ru/7f41a636

[Mnatrpopma Coam 'MA  https://chem-oge.sdamgia.ru/teacher/test

[Tnarpopma AKnacc https://www.yaklass.ru/p/biologia? YkIShowAllI=1
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