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HOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XMMHUM Ha YpPOBHE CpETHETO 00I111ero 00pa3oBaHus pa3paboTaHa
Ha ocHOBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBaHuu B
Poccuiickoit ®eneparun», TpeOOBaHMN K pe3yibTaTaM OCBOCHHS (elepaabHON
oOpa3oBarenbHON MporpaMMmbl cpeaHero obmiero o6pazoBanusi (DOII COO),
npencTaBieHHbIX B DenepanbHOM TOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konuenuuu mnpemnogaBaHusi ydeOHOro mpeaMmeTa «XHUMHS» B
oOpa3oBarenbHbIX opranu3anusix Poccuiickoit denepanuu, pealin3yromuX OCHOBHBIE
o0pa3oBaTeNbHbIE MPOTPAaMMBbI, U OCHOBHBIX MOJOXEHUN «CTpaTerum pa3BUTHSA
Bocriutanusl B Poccuiickoit denepannu Ha nepuoa 1o 2025 roga» (PacnopshkeHue
[IpaButenscTBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/10B K pa3pab0TKe MpOrpamMMbl IO XUMUHU, K OTIPEIETICHUIO 00IIei
CTpaTeruu oOy4eHHUsl, BOCIUTAHUS U Pa3BUTHS O0YUaIOIINUXCS CPEICTBAMHU YUYEOHOTO
npeamera «Xumus» anaa  10—11 kimaccoB Ha 0a30BOM  YpPOBHE COCTAaBWIIU
KoHuenrtyanbHble nojoxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH UENEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHST W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, I0JIy4aeMOe BBIITYCKHUKAMU
o011ieo0pa3oBaTeabHOM  OpraHu3allid, SBJSETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpLIAIOLIMM  JTAallOM peald3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CUCTEME XUMHUYECKOTO 00pa30oBaHusl. DTU HEHHOCTH KacaroTCs MO3HAHMS
3aKOHOB MPUPO/IbI, (POPMHUPOBAHKS MUPOBO33PEHMS U OOLIEH KyIbTYphl UEIOBEKA, a
TaK>Ke€ KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 310POBbIO U IPUPOAHOMN
cpene. Peanuzyercst xummuueckoe o0pa3oBaHue 0OydyaroluXcsi HA YPOBHE CPEIHEro
oOuiero o0pa3oBaHUs CpPEACTBAMHU y4€OHOrO MpeaMeTa «XUMHUs», COAEpKaHHUE U
MOCTPOECHUE KOTOPOTO OIpENEIeHbl B IPOrpaMMe MO0 XUMHUU C YUETOM crenupuku
HAayKd XHMHH, €€ 3HaYyeHUsT B TMO3HAHWUU NPHUPOABI U B MATEPUATBLHON KU3HU
oOIIecTBa, a TaKXkKe C YYETOM OOUIMX LeJed W MPUHLMUIIOB, XapaKTepU3YIOIIMX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpelHero ooOiiero oOpazoBaHus B Poccuiickoii
denepanum.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT 0oco0ylo pojib B
COBPEMEHHOM IUBUIIM3AIINH, B CO3JaHUN HOBOW 0a3bl MaTepUalibHOM KyIbTypbl. OHa
BHOCUT CBOW BKJaJ B (POpMUpOBAHHE DPAIIMOHAILHOTO HAYYHOTO MBINIJICHUS, B
CO3J]aHUE LIEJOCTHOIO MPEACTaBlICHUS 00 OKpYXalollleM MHUpEe KaKk O €IUHCTBE
NPUPOALl M YENOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS



BEIIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH O0JIaCTSIMU IPUMEHEHHUSI.

TecHo B3auMMOJIEHCTBYSI C APYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHs cTaja
HEOTHEMJIEMON YacCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJla M S>KU3HM Kaxaoro uwieHa oOmiectBa. CoBpeMeHHass XMMHUsI Kak Hayka
co3ujaTeNbHas, KaK Hayka BBICOKMX TEXHOJOTHUH HampaBliecHa Ha PEIICHHE
IJI00QNBHBIX  TPOOJIEM YCTOMYHMBOTO PAa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOM,
OHEPTETUYECKOM, TUIIEBOM, IKOJOTUIECKON OE30IaCHOCTH U OXPaHBI 37J0POBBAI.

B coorBercTBHM ¢ OOmMMHU MEASIMHA W TNPUHIUNAMH CPETHETO OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
U3YYECHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jaronuxcsi, HL0OX0IMMYIO UM JUIsl BHIPaOOTKH MUPOBO33PEHUYECKUX OPUEHTHPOB,
YCHEITHOTO BKJIFOUYCHHS B )KM3Hb COIIMYMA, MPOIOHKCHIS 00pa30BaHUs B Pa3TUIHBIX
00J1acTsAX, HEe CBSI3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocTraBnsomuMua  mpeaMeTa  «XUMHUS»  SBISIOTCS  0a30BbIE  KypChl  —
«Opranndeckas xumus» U «OOmas W HEOpPraHWYecKas XHWMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHHsSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUM 10 HEOPTaHMYECKOW XMMUU (C BKIIIOUEHHEM 3HaHUN U3 OOIIeH XUMUU) U
opranudeckoil xumuu. PopMUpOBaHUE JAHHOW CHUCTEMbI 3HAHUW TIPU HU3YUYEHUU
npeaMeTa 00ecrneuyrnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOTO00Opa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHudeckas XuMHs» CcHOpPMHUpOBaHA B TMPOrpaMMe IO XUMHHU HA OCHOBE
CUCTEMHOTO TIOAXO0Ja K M3YYCHHIO Y4yeOHOTro MmaTepuaia u 00ycCJIOBIIeHA
MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUHW Ha OMPENENEHHBIX TEOPETHUECKUX
ypoBHsiX. Tak, B Kypce OpraHnueckoil XMMHH BEIECTBAa pACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPUU CTPOCHMSI OPTAHMYECKUX COCAMHEHUH, a TakKe Ha YpPOBHE
CTEPEOXUMHUYCCKUX U JIEKTPOHHBIX MPECTABICHUHN O CTPOCHUH BeecTB. CBEICHUS
00 M3ydaeMbBIX B KypcCe BEIIECTBax AAIOTCS B Pa3BUTUU — OT YTJIECBOJAOPOJOB [0
CIIOKHBIX OWOJIOTMYECKH aKTHUBHBIX COCIWHEHWU. B Kypce opraHWyeckod XUMUU
MOJTy4aroT pa3BUTHE CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO O0OIIIET0 00pa30BaHMs
MEePBOHAYAJILHBIC TPEJCTABICHUS O XUMHYECKOW CBSI3U, KIacCU(PUKAIIMOHHBIX
MpU3HaKaX BEIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XHMHUIECKOM
pEaKIInH.

[Tonx HOBBIM yIrJIOM 3peHHs B mpeaMmere «XHMHsS» 0a30BOTO  YPOBHS
paccMaTpWBaeTCs W3yYCHHBIH HAa YpPOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHMS
TEOPETHUECKUI MaTepHral ¥ (PaKTOJOTHICCKHE CBEICHHS O BEIIECTBAX U XUMHUYICCKOMN



peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas W HEOPraHWYECKas XUMUS)
00y4aroIuMCs MPeI0CTaBIACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE MTEPUOTUIECKOTO
3aKOHa € OOIIETEOPETUYECKUX M METOJOJOTUYECKUX MO3UIUN, TIy0Xe MOHSThH
UCTOpUYECKOE M3MEHEHHE (QYHKIMNA HTOro 3akoHa — OT obOoOmaromen 1o
OOBSICHSIIOIICH M IPOTHO3UPYIOIICH.

Enunnas cucrema 3HaHMI O BaXKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M NMPUMEHEHHH, a TAKXKE O XHMHYECKUX PEAKIUSAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX IPOTEKaHus aomnoaHsAercs B Kypcax 10 n 11 knaccoB anemenTamu
COJICpKaHUs, HMMEIOUIMMH KYJIbTYpPOJOTHUECKUA M TPUKIAJIHOW XapakTep. OTH
3HaHHUS CHOCOOCTBYIOT TMOHMMAHHIO B3aHMMOCBSI3M XUMHUU C APYTMMH HayKamu,
PacKpbIBAIOT €€ POJib B MO3HABATEIBHON M MPAKTUYECKOUN NESITENBbHOCTH YEIIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX MPUIIOKEHUNA XMMUU, MOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B
OOIlIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIMBATh HHPOPMAIUIO U IPUMEHSTH €€ JJIs MOMOJHEHUS 3HAHUH,
pelIeHUs] UHTEJUICKTYAJIbHBIX U AKCIIEPUMEHTANIbHBIX UCCIEA0BAaTEILCKUX 3a1ad. B
I[EJIOM COJIep’)KaHue Y4eOHOro rmnpeameTa «XUMHs» JAaHHOTO YpPOBHS M3y4YCHUS
OPUEHTHUPOBAHO Ha (HOPMHUPOBAHUE y OOYYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHusA (UIOCOPCKUX HUIeH, TaKuX KakK: MaTepualbHOE EIMHCTBO
HEOPTraHWYECKOTO U OPraHMYECKOro MUpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHEM, IT03HABAEMOCTh ITPUPOJIHBIX SIBJICHUHN IMyTEM DKCIIEPUMEHTA
U peuieHus MNPOTUBOPEYUN MEXKIYy HOBBIMH (akKTaMU U TEOPETUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJU XMMHUHU B PEIICHUU IKOJIOTUYECKUX MpodiieM, a
TakKe MpoOJeM cOepexeHUs IHEPTETUUECKUX PECYpPCOB, CBHIPbS, CO3JaHUS HOBBIX
TEXHOJIOTMHA U MaTEPUAJIOB.

B nmane pemieHus 3agay  BOCHUTAHUS, Pa3BUTUA M COLMAIM3ALNHU
OoOy4Jaronuxcsi MPUHITHIE MPOTPAMMOM [0 XUMHUHU TMOAXOABl K OMNpPEETICHUIO
COJCp)KaHUSI W TMOCTPOEHUS TMpeaMeTa MpeaycMaTpuBalOT  (HOpMUpPOBAHUE
YHUBEPCAIbHBIX YY€OHBIX ACHCTBUM, UMEIOIMUX 0a30BOE 3HAUCHUE JJIsSI PA3TMUYHBIX
BUJIOB [ICATEJIILHOCTH: pEIICHUS MpoOieM, TMOHWCKa, aHaau3a U 00paboTKu
uHopMaIuu, HEOOXOAUMBIX IS TPUOOPETEHHS ONbITa MPAKTUYECKOW W
HCCIIEIOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIIEH BAXKHOE MECTO B TIO3HAHUU XUMUHU.

B mnpaktuke mnpenopaBaHus XWMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TAK ¥ Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus, IPHU OMPEACIICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJied H3ydeHHUs IMpeaMeTa HaIpaBJIeHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAIUIIMOHHO TMpu3Ha&Tcs (HOPMUPOBAHUE OCHOB
XUMHUYECKON HayKHh Kak 00JIACTHM COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHUYECKON



NEATEeIbHOCTH YeJIOBEKa U KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOANYECKOW TOYKHM 3PEHHUS TAaKOW IMOAXOM K OIPEACIICHUIO LENEeH H3y4YEHMs
IpeIMeTa SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pPEHUsS TJIABHBIMHM IEJISIMH M3Y4YEHHUsS MpeaMmeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBIIAIOTCS:

. dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUHA KaK BaKHEUIIIEH COCTABIISIOIICH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIe’KAT KIFOUEBBIC TOHATHSI,
(byHIaMEHTAIBHBIC 3aKOHBI M TCOPUU XMMHH, OCBOCHHE SI3bIKa HayKH, YCBOCHHUE H
MOHUMAaHUE CYIIHOCTH IOCTYITHBIX OOOOIIECHUN MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

*  (QopMupoBaHuE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUSA
BELIECTB M XUMUYECKHUX PEAKIUH, HEOOXOAUMBIX /I NPHOOPETEHUS YMEHHM
OpPUEHTUPOBATHCA B MHUPE BEIIECTB M XUMHUUYECKUX SIBJICHUN, UMEIOIMINX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU;

*  pa3BUTHE YMEHUN U CIOCOOOB JEATEIBHOCTH, CBSI3AHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XUMUYECKOTO JKCIEPHUMEHTa, COOIIOJICHUEM IMpaBmil OE30MacHOTO
oOpallieHusI ¢ BEIECTBAMM.

Hapsany c sTum, coaeprkareiibHasi XapakTEpUCTUKA LEIEH U 3a/lady W3y4YCHHs
MpeaMeTa B MporpaMMe Mo XMMUK YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHCTEME cCpeaHero obmiero oOpa3zoBanus. CerojgHs B
MpenoJaBaHu XUMHUH B OOJbIIEH CTENEHU OTHAETCA MPEANOUYTCHUE TPAKTUUECKOMN
KOMIIOHEHTE COJIep KaHusl OOy4YEHHU s, OPUEHTUPOBAHHOM Ha MOJrOTOBKY BBIITYCKHUKA
00111e00pa30BaTeIbHON OpraHu3aluM, BIAJCIONIET0 HE HA0OpOM 3HAHUM, a
(YyHKIMOHATBLHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M yMEHUSIMHU aKTUBHOTO
MOJYYEHHUsS] 3HAHUM M TPUMEHEHUSI MX B pPEaJbHOM JKU3HH [JISl PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBsI31 ¢ 3TUM NpH U3yYEHUH NIpeaMeTa « XUMUS» JOMUHUPYIOIIEE 3HAUCHHE
MPUOOPETAIOT TaKue 1EIU U 33/1aui, KakK:

e ajanTaius OOy4YarIIMXCS K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpoBaHWE HWHTEIUIEKTYalbHO PA3BUTOW  JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0,  COTPYAHUYECTBY, CAMOCTOSATEILHOMY  MPHUHSTHUIO
rPaMOTHBIX PEUICHUNA B KOHKPETHBIX >KU3HEHHBIX CUTYyallUAX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

e (QopmupoBaHue Yy OOYy4YalOIIUMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHIIMI), UMEIOIINX YHUBEPCATILHOE 3HAUCHUE JIJISi PAa3IUYHBIX BUJIOB
NESTEIPHOCTH: PpEeIIeHUs MpoOJieM, TIOMCKA, aHalmu3a | 00paboTKH
nHpOpMaIui, HEOOXOIUMBIX I IPHOOPETCHHUS OIbITa JeSITCIBHOCTH,



KOTOpasi 3aHMMAeT Ba)KHOE MECTO B MO3HAHWU XUMUH, a TAKXKE JIJIsl OLICHKH C
MO3UIMI JKOJOTMYEeCKONM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U PUPOJHYIO CpENY;

® DAa3BUTUE I[103HABATEIbHBIX WHTEPECOB, WHTEUIEKTYAJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00y4YaroImuUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh
HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBHU C >KU3HEHHBIMH MOTPEOHOCTSMH,
HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUHU AJI MOUCKA U
aHanM3a Yy4yeOHOW H HAyYHO-TIONMYJSPHONM HHPOpPMAIMH XHUMHYECKOTO
COJIepKaHus;

e (opMHUPOBaHME U PA3BUTHE Y OOYUAIOIINUXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HAaOII0JAaTENbHOCTH, COOPAaHHOCTH, AKKYypaTHOCTH, KOTOpHIE
0COOCHHO HEOOXOAMMBI, B YAaCTHOCTU, MPU TUIAHUPOBAHMM W TPOBEICHHUU
XUMHUYECKOTO IKCIICPUMEHTA;

® BOCHHUTaHHE Yy OOydalIIUXCs YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HaNpaBJIEHHOCTU XUMHUH, €€ BaXXHOW POJIM B PEIIEHUH INIOOAIBHBIX MPoOIeM
palOHAJIbHOIO  MPUPOJOIONb30BAHMS,  MOIMOJHEHUS  JHEPreTU4EeCKUX
PECYpPCOB U COXPAaHEHHS TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJUMOCTH
OEpe’KHOTO OTHOIIEHHUS K TPHUPOAE U CBOEMY 3J0pPOBBIO, a TaKKe
MPUOOPETEHHUsI OMBITA HMCIOIH30BAHMS MOMYyUYEHHBIX 3HAHUM I MPUHSATHUS
IPaMOTHBIX PEIICHUHN B CUTYallUsX, CBSI3aHHBIX C XUMHUUYECKUMH SIBJICHUSIMU.

B yueOHOM 1m1ane cpeanero o0uiero oopazoBaHus yueOHbIN TpeaMeT « XUMUS»,

M3y4aeMblii Ha 6a30BOM YPOBHE, SIBJISIETCS 00s13aTEIbHBIM Y4EOHBIM MPEAMETOM.

OO1ee 4ncao 4yacoB, OTBEIEHHBIX JJI M3YUYEHUS XUMHUH, Ha 0a30BOM ypOBHE
cpea”ero obmiero oopazoBanusi B MbOY rumHasum yBennueHo Ha | yac 3a cuer

KOMITOHEHTa 00pa30BaTeNbHON OpraHu3auu u coctaBiset 136 gacos: B 10 kmacce —

68 vacoB (2 vaca B Hezenmo), B 11 kiracce — 68 yacos (2 yaca B HeJEIIO).



COJEP)XAHUE ObYUYEHHMA
10 KJIIACC
OPTTAHMYECKAS XUMUIA

Teopernyeckre OCHOBBI OPraHUYECKON XUMUU

[IpeameT opraHM4YecKod XMMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MAaTepuaioB. TeopHs CTPOCHHUS OPraHUYECKUX
coequneHnit A. M. BytnepoBa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTypHBIE (POPMYJIBI
OpraHUYeCKHUX BelIecTB. ['oMonorus, n3omepus. XMMUYECKasl CBSI3b B OPraHUYECKUX
COCIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[TpencraBienne o kKinaccuPUKauMu OpraHuyeckux BeiecTB. HomeHkiarypa
OPraHMYECKUX COEJUHEHHM (CHCcTeMaTH4YecKas) W TpPUBUAIbHBIE HA3BAHUSA
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M UX IPEBPAILCHUIA:
O3HAaKOMJIEHUE C 00pa3aMy OPraHUYECKHX BEIIECTB U MaTepualaMi Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIOJEHHE W OINKMCAHUE
JEMOHCTPALlHOHHBIX ONBITOB I10 NPEBPAIICHUIO OPraHUYECKUX BELIECTB IIPH
HarpeBaHuu (IU1aBlieHUEe, OOYTJIMBAHUE U TOPEHUE).

YrneBoaopoasl

ATnKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMHM psa. Meran u 3TaH —
MPOCTEUIINE TPEICTaBUTENIM aJKaHOB: (U3UYECKUE U XHMHUYECKHE CBOMCTBA
(peakuu 3aMmelleHus] W TOPEHHsI), HAXOXKJICHHE B MPUPOJE, IOIYyYEHUE U
MIPUMEHEHUE.

AJIKEeHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUM pAN. DTUIEH U NPONWIECH —
npocTeiiiiie NPECTaBUTENN AalKeHOB: (U3MYECKHE M XUMHUYECKHE CBOMNCTBa
(peakuuy TUAPUPOBAHHUSA, TaJOICHUPOBAHMS, TUApPATAlMU, OKHUCIECHUS U
MOJINMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u metwiOyrtaauen-1,3: cTpoeHHe, BaKHeWIIne
XUMHUYECKUE CBOMCTBa (peakuusi nonumepuszanuu). [lonydeHue CHHTETHUECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psAll. ALIETUIIEH —
OpOCTEHIINKA MPEACTaBUTENb AaJIKMHOB: COCTaB, CTpOCHHE, (UIUYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKUMW THAPUPOBAHMS, TajJOT€HUPOBAHUS, THIpaTaliy,
rOpeHus), NOJyYEHHUE U TPUMEHEHNE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3NYECKHE W XMMHUYECKUE CBOICTBa
(peakiuu TaJorTeHUpPOBAHUSA U HUTPOBAHUS), TOJyUYeHHE U NMpUMEHeHue. Toiyod:
COCTaB, CTPOCHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (PEaKIMK raJIoreHUPOBAHUS



Y HUTPOBAHUS), MOJyYEHHE U NMpUMEHEHUE. TOKCMYHOCTh apeHOB. I'eHeTnueckas
CBA3b MEXAY YII€BOAOPOJAAMH, IPUHAIICKAIIUMU K PA3IMYHbIM KJIACCAM.

[IpuponHblE MCTOYHUKH YTIEBOAOPOAOB. IIpuponHbIA Ta3 W MOIYTHBIE
HedTsupie razel. Hedtsr u e€ mpoucxoxaeHue. CrocoObl mepepaboTku HedTH:
NEpPEeroHKa, KPEeKUHT (TepMHUECKUM, KATAMTUYECKUi), NUposin3. [IpoayKTel
nepepaboTKku He(TH, UX MPUMEHEHHE B MPOMBINUIEHHOCTH U B ObITy. KameHHBbIi
YTOJIb U NPOAYKTHI €r0 MEPEPAOOTKH.

OKCIEpUMEHTAJIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HUX NPEBPAILCHUIA:
O3HaKOMJIEHHE ¢ 00pa3amMu IIacTMace, KayuyyKoB U pe3uHbl, KoJuteKiuu «HepTo» u
«YTOnb», MOAEIUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOTHI: MOTYyYEHUE ATUIICHA U U3YYEHHUE €ro CBOMCTB.
Pacuérurlie 3agaun.

Bbluncnenuss 0o ypaBHEHUI0 XUMHUYECKOM peakmuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEAKUUU IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucnopoaconepxaiiyre opraHu4ecKre CoequHEHUs

[IpenenbHbIE  OQHOATOMHBIE CHHUPTBL. MeETaHON M 3TaHON: CTPOECHHUE,
¢usznueckne M XUMHUYECKHE CBOMCTBA (peaklMM C AaKTUBHBIMH MeETaJlJlaMH,
rajJlor€HOBOJIOPO/IAMU, TOpPEHUE), TNpUMEHeHue. BoaopoaHble CBS3U  MEXITY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJA U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoroaTomMHbi€ CIUPTHI. DTUIEHTIUKOIb U TJIMLEPUH: CTPOCHHE, (PU3HUECKUE
U XHMHYECKHE CBOHMCTBa (B3aMMOJCHCTBHE CO IIEJOYHBIMU  METaJlJIaMH,
KaueCTBEHHas peaklus Ha MHOTOaTOMHbIE CIHPTHI). JlelicTBHe Ha oOpraHu3M
yesioBeka. [[puMeHenre rimieprHa U STUICHTIIMKOJIS.

deHom:  CTpOCHUE MOJICKYJbI, (PU3MYEeCKHe W XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [lpumenenue denona.

Anbaeruapl U KeToHbl. DOpMalIbErul, aueTalbIeru/l: CTPOCHUE, (pu3nueckue
U XUMHUYECKHE CBOMCTBA (pEaKUMU OKUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE
peakilnn), NOJIy4eHHE U PUMEHEHHE.

OAHOOCHOBHBIE MpEEIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbiHAs U YKCYCHas
KHUCJIOTBI: CTpOeHUue, (PU3HUecKue U XMMHUYECKUE CBOMCTBA (CBOMCTBa, oOLIMe 1Jis
KJ1acca KHMCIIOT, peaklus 3TepuuKanun), noiydyeHue u npuMmenenue. CreapuHoBas
Y OJIEMHOBAsI KMUCIIOTHI KaK MPEACTaBUTEIH BBICIIMX KapOOHOBBIX KUCIIOT. Mblila Kak
COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ HAPOIHU3 CIOKHBIX
s¢upoB. Kupel. I'maponus xupos. [Ipumenenue xupoB. buosornueckas posb
KUPOB.



YrneBonbl: cocTaB, KiIacCU(UKAIUS yTIAEBOAOB (MOHO-, M- U TIOJTUCAXAPU/IBI).
['moko3a — mpocTedmuii MoOHOcaxapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYIIbI,
dusnveckre U XMMUYECKHUEe CBOWCTBA (B3ammozeiicTBue ¢ ruapokcuaom meau (I1),
OKHCJICHME aMMHUAYHbIM pacTBOpoM okcujia cepedpa(l), BoccranoBieHue, OposkeHue
[JIIOKO3bl), HaxOoXJACHHUE B MPUPOJE, NPUMEHEHUE, OHOJOTUYECKast pOJb.
®otocuHTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u wnemmono3a Kak OpupoaHble noiaumepbl. CTpoeHue Kpaxmalla H
nemnono3bl.  dusnueckue W XUMHUYECKHME CBOMCTBA KpaxMmaia (THApOJIHS,
KAueCTBEHHAs PEaKIUs C HOJOM).

OKCIIEpUMEHTAIBHBIE METOJIbl HM3Y4YEHUs BEIIECTB M HX MPEBPALICHUN:
NpoBe/ieHHe, HaONIOJCHUE M ONMUCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAa4€CTBEHHBIC PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcunoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEHCTBUE TJMIIEPUHA C
ruapokcugom meau(ll)), anpaeruioB (OKUCICHHE aMMHUAYHBIM PAaCcTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumojmelcTBHE KpaxMmala € HOIOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOIMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Boluncnenuss mo ypaBHEHMIO XUMHYECKOM peakmuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEaKIMHU IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBHI KaKk aM(OTEepHbIE OpraHMYecKre coequHeHus. Puzndeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpumepe IHiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.
benku kak npupoHbIE BBICOKOMOJIEKYJIISIpHBIE coequHenHus. [lepBuunas, BropuuHas
U TpeTuyHas CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIU3,
JIeHaTypallys, KaueCTBCHHBIC PEaKIIUU Ha OCJIKH.

OKCMEpUMEHTAIbHbIE METOJIbl M3Y4YEHHUs BEIIECTB M MX IPEBpallCHUN:
HaOJII0ICHUE U ONMHMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIINK OEIIKOB.

BricOKOMOJIEKYIISIpHBIE COETUHEHHUS

OCHOBHbBIE TIOHSITUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALMU, CPEAHSS MOJICKYJIsIpHAas
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEpHU3AIU U MOJTUKOHEHC AL



OKCIepUMEHTANIbHbIE METOJbl M3Y4YEHHUS BEIIECTB W HX MPEBPAILCHUI:
O3HaKOMJIEHHE C 00pa3llamMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MeXnpeaAMeTHBIE CBSI3H.

Peanm3arus MeXIpeIMETHBIX CBA3EH IPHU N3yUYEeHUU OpraHuIecKoi XuMuu B 10
KJIACCEe OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTHUM, TaK W MOHITHH, SBISIOUIMXCA CUCTEMHBIMHU JJI OTJCJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIC MOHSTH: SBJICHWE, Hay4HbIN (DakT, THIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CHHTE3, KIacCHU(HUKAIUs, NEpUOAUYHOCTh, HAOIIOCHUE,
MU3MEpECHHE, DKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwuszuka: MaTepus, DHEPrHWs, Macca, aToM, OJJICKTPOH, MOJIEKYIa,
HHEPreTHUECKUN YPOBEHbD, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
bu3nyecKkre BeIMUNHBI U €AMHULIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHUBHBIC BemecTBa (OCNKH, YIJIEBOABI, IKHUPHI,
(hepMeHTHI).

['eorpadusi: MuUHepanbl, TOpHbIE MOPOJBI, MOJE3HBIE HCKOMAEMBbIE, TOILIMBO,
pecypchl.

TexHonorus: nuuieBble MPOAYKThI, OCHOBBI PALIMOHAIIBHOTO MTUTAHUS, MOIOIIINE
CpEICTBa, JIGKAPCTBEHHBIE M KOCMETHYECKHE TIperaparbl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPI' AHUYECKAS XUMUA

TeopeTnueckne OCHOBBI XUMUH
Xumudeckuit aneMenT. AtoM. Sapo atoma, H30TOMBI. DIEKTPOHHAS 000I0YKA.
DHepreTUYeCcKHe ypOBHH, MOJYPOBHU. ATOMHBIC OpOWTANH, S-, P-, O- AJIEMCHTHI.
OcoOEeHHOCTH pacIipe/ieNieHUs DJIEKTPOHOB IO OpOUTaIsiM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTYpaIusi aTOMOB.
ITepunonnueckuit 3akoH u llepuonuueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOaUYECKOro 3akoHa W llepuomnueckoil cUCTEMBI



xuMmudeckux aneMeHToB [[. M. MeHneneeBa ¢ COBPEMEHHOU TEOPUEHU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XUMHUYECKHUX DJIIEMEHTOB H
o0pa3zyeMbIX UMHU IIPOCTHIX U CIIOKHBIX BEIIECTB 110 TPYyMIaM U NepruoiaM. 3HaueHue
NEPUOJANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XHMHYECKas CBSI3b. BHIBI XMMHYECKOW CBSI3H
(koBazieHTHasi HENOJIsIpHAs W TOJIApHAs, MOHHAs, MeTauIMdeckas). MexaHu3Mbl
0o0pa3oBaHUsSI KOBAJEHTHOW XUMHUYECKON CBS3M (OOMEHHBII UM  JOHOPHO-
akienTopHslii). BomopoaHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemiecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI. 3AKOH ITOCTOSTHCTBA
COCTaBa BelIECTBA. THUIbI KPUCTAJUIMYECKHUX PEIIETOK. 3aBHCUMOCTh CBOMCTBA
BEILIECTB OT THUIA KPUCTAJUIMUECKON PEIIETKH.

[TonaTHe 0 gucnepcHbIX cucreMax. MICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanusa HeopraHM4eckux coeanHeHuil. HomeHkiaTypa HeopraHu4ecKux
BellecTB. ['eHeTnueckas CBSA3b HEOPraHWYECKUX BELIECTB, NPUHAICKAIMX K
Pa3JIMYHBIM KJIaCCaM.

Xumuueckass — peakuus.  Kiaccudukanus — XUMHYECKHX — peakuuid B
HEOPTaHUYECKON U OPTAHUYECKON XUMUU. 3aKOH COXPAHEHUSI MACChl BEIECTB, 3aKOH
COXpPaHEHMS U MPEBPALLCHUS SHEPTUH NTPU XUMHUECKUX PEAKIIHIX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTh OT pasziuyHbIX (paxTopoB. OOpaTuMbIe
peakuuu. XHUMHUYECKOe paBHOBecHe. MakTOpbl, BIMSIONME HA COCTOSHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTponuTuyeckas nauccouuarus. CuabHbIe U ciaadbie AeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHASL.

OKUCIUTETBbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUsI BEIIECTB M HX MPEBPALICHUN:
neMoHcTpauus Tabmuu «llepuonuueckas cucrtemMa xumuyeckux siemeHtoB . WM.
MenpneneeBa», H3ydeHHE MOJIENEH KPUCTANIMYECKHX PEHIETOK, HaOJIOJEHUE H
OMKCaHUe JEMOHCTPALIMOHHBIX M JAOOPATOPHBIX OMBITOB (Pa3joKEHHE MEPOKCHUAA
BOJIOPOJIa B IIPUCYTCTBUM KATAJIIM3aTOPa, ONPENEIICHUE CPEABl PACTBOPOB BEILIECTB C
MOMOIIbI0 YHUBEPCATHHOTO WHIAMKATOPA, PEAKIIMU MOHHOTO OOMEHA), MPOBEACHUE
MpaKTUYECKON paboThl «BiusHue pa3nuuHbix (PakTopoB Ha CKOPOCTh XUMHYECKOM
peaKkum».

PacuéTtHrble 3amaun.



Pacuétl 1O ypaBHEHUSIM XUMHUYECKHUX pEAKIHUM, B TOM  YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MOHITHS «MaccoBas 10
BEILIECTBAY.

Heoprannueckas xumus

Hewmetamibl. [Tonoxenne HemeTamios B [lepronnyueckoil cucteMe XuMAYECKUX
anemeHToB /. 1. MeHnaeneeBa U OCOOCHHOCTH CTPOEHHS aTOMOB. DuU3HUECKHE
CBOMCTBAa HEMETAJUIOB. AJIOTPONUS HEMETAUIOB (Ha MpPUMEpE KUCIOpOAd, CEpHI,
docdopa u yraeposa).

XUMUYECKHE CBOICTBA BAXKHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpPbI, a30Ta,
docdopa, yriaeposa U KpeMHHUs) U UX COEAMHEHUH (OKCUIOB, KUCIOPOICOAEPKAIIUX
KHUCIIOT, BOJOPOAHBIX COETUHEHUN).

[IpuMeHEHNE BAXKHENIIIMX HEMETAUIOB U X COCTUHEHUIA.

Meramnel. Ilonoxxenne merammoB B I[leproanyeckorl cHCTEME XUMHYECKUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHS BJIEKTPOHHBIX 000JOUEK
aToMoB MeTaiuioB. OOmue (uznueckue cBoiicTBa MeTamuioB. CrjiaBbl METaJJIOB.
DIIEKTPOXUMHUYECKNN DA HATPSIKEHUN METAJIOB.

XWUMHUYECKHE CBOMCTBA BaXXHEUINMX METAJIOB (HATPHM, Kalui, KaJbIlUH,
MarHuy, allOMUHUN, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCTUHEHUH.

OOmme cnocoObl Moiay4yeHus: MeTauioB. IIpuMmeHeHne MeTanaoB B OBITY U
TEXHUKE.

OKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M UX IPEBPAILCHUIA:
U3y4eHUE KOJUIEKIMH «MeTamibl W CIUIaBb», OOpa3lOB HEMETAJIOB, pPELICHUE
AKCIIEPUMEHTAJIbHBIX 337a4, HaOJIOJEHHEe M OMNHCAaHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUIPOKCHAA ATIOMHUHHS C PACTBOPAMHU
KHCJIOT | IIeJI0Uei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérbl maccel BemiecTBa WM 00ObEMa ra3oB MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM O0bEMY OJIHOTO M3 Y4YaCTBYIOIIMX B PEaKIMU BEUIECTB,
pacy€Tsl Macchl (00bEMa, KOJTMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJTHO U3
BEILIECTB UMEET MTPUMECH.

XUMHUS U )KU3Hb

Ponp xuMum B 0OCSCIICUEHHH 3KOJOTHYECKOM, DHEPreTHUYCCKON W IHIIEBOM
0€30MacHOCTH, Pa3BUTHH MeAHWIUHBL. [loHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOUIMX HAYYHBIX TNPUHLMIIAX MPOMBIIUIEHHOTO MOJYyYEHHUS
BAKHEHUIIINX BEILICCTB.



YenoBek B MHUpE BELIECTB W MAaTEpUANIOB: BAKHEMIINE CTPOUTEIIBHBIE
MaTepUAJIbl, KOHCTPYKIIMOHHBIE MaTEPHabl, KPACKH, CTEKJIO, KEPAMHUKA, MATEPHUAJIBI
JUIS SIIEKTPOHUKHU, HAHOMATEepUabl, OPraHU4ECKHE U MUHEPAJIbHBIE y100pEHUSI.

XAMHS W 300pOBbE YEIOBEKA: IIpaBUjla HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpernaparoB, IpaBuia 0€30IaCHOTO MCIOJb30BaHUs IPErnapaToB ObITOBONM XUMUHU B
ITIOBCETHEBHOM KU3HM.

MexnpenMeTHbIe CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBSI3€H MPU U3yUEHUHU O0IIeH U HEOpPraHUIEeCKOU
xumud B 11 Kitacce ocymiecTBIsSIETCS Yepe3 UCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO-
HAy4YHBIX IIOHATHW, TaK W IOHATUM, SBJISAIOIIUXCS CUCTEMHBIMHM IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAayuYHbIE MMOHSTHS: HAydHbIM (DaKkT, TUIIOTE3a, 3AKOH,
TEOpHs, AaHaliu3, CHUHTE3, KJIacCU(PUKALMSA, NEPUOJUYHOCTb, HAOJIOJIEHNUE,
AKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHHE.

@dusuka: mMaTepusi, SHEPTUsl, Macca, aToOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEUIECTBa, (PU3MUECKUE BEJIWYUHBI U EAUHMIIBI UX
U3MEPEHUsL, CKOPOCTb.

buonorusi:  kinerka, OpraHusM, SKOcUCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOABI, MOJE3HBIE HNCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XMMHUYECKAsT MPOMBIIUICHHOCTb, METAJUIyprus, MNPOU3BOACTBO
CTPOMTENIBHBIX MAaTE€pUAIIOB, CEIbCKOXO3AMCTBEHHOE IIPOU3BOJCTBO, IUIIEBAs
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKUX MPEenaparoB, IMPOU3BOACTBO KOHCTPYKLUMOHHBIX MaTEpHUasoB,
AIIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA
JIMHHOCTHBIE PE3VYJIBTATDI
®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS

oOyYaroImMUMHUCI TPOTpaMM  CpeaHero ooOimero oOpa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM W  MNpeIMETHbIM). HaydHo-mMeTonuueckol OCHOBOM ISt



pa3paboTKU TUJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrPaMM CpPEAHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B coOTBEeTCTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONIUE COCTABISIONINE:

® O0CO3HaHUE OOYYAIOUMMHCS POCCUUCKON TpakIaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

® HaJIWYUE MOTUBAIUU K O0yUCHUIO;

® [[eJICHAINIPABJICHHOE PAa3BUTHUE BHYTPEHHUX YOEKJIEHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

® TOTOBHOCTh M CIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJICTBOBAaThCS B CBOEH
NEATEIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH,  MPUCYIIUMHU
LIEJIOCTHOM CUCTEME XMMHUECKOTr0 00pa30oBaHMsl;

® HaJIWYUE MPABOCO3HAHMS SKOJOTUUYECKOW KYJIbTYPbl U CIIOCOOHOCTH CTaBHUTb
LEJIX U CTPOUTH KU3HEHHBIE IUIAHBI.

JImyHOCTHBIE pPE3ynbTAaTBl OCBOEHHs NpeaMeTa «XHUMHS» JOCTUTAKOTCA B
€AUHCTBE Y4YeOHOM M BOCHUTATEIBHOM JAESITENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYJIbTYPHBIMHU, 1YXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU U
ujearaMu pOCCUNCKOT0 rPpa)KAaHCKOTO 00IIECTBA, MPUHATHIMU B OOIIIECTBE HOPMaMU
U [paBWIaMU TIOBEACHMs, CIIOCOOCTBYIOIIMMM TPOIECCAM  CAaMOIIO3HAHMUS,
CaMOpAa3BUTHUA U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YUYarOIINXCS.

JInyHOCTHBIE  pe3yJIbTaThl OCBOEHUs IIpeaMera «XUMHS»  OTPAKAOT
c()OPMHUPOBAHHOCTh ONBITA TMO3HABATEIBHOM M MPAKTUYECKOM JeATEIbHOCTH
oOy4JaronMxcsi Mo peain3aluu MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacCTu:

1) rpa)1aHCKOTO BOCITUTAHUS:
® 0CO3HaHHUS O0YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00s3aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOIIOPSAIKY:;
® IMIPEICTABICHUSA O COLMAIBHBIX HOPMAaX M MNPABUJIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
® TOTOBHOCTH K COBMECTHOW TBOPYECKOMN AESITETbHOCTH IPU CO3/1aHNUU YUEOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX M TII03HABATENbHBIX 33]a4, BbBIITOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;
® CHOCOOHOCTM TMOHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;
2) NaTpUOTUYECKOTO BOCTIUTAHUS:



LICHHOCTHOTO OTHOLIEHHWS K HCTOPUYECKOMY M HAyYHOMY HACJIEOUIO
OTEYECTBEHHOU XUMUH;

YBOKEHUA K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M NPAKTHUECKOTO
IIPUMEHEHUS XUMUHN, OCO3HAHHUSI TOTO, YTO JTOCTHKECHUS HAYKU €CTh PE3YJIbTaT
JUIMTEJIbHBIX HAOJIIOICHUI, KPOIMOTIMBBIX 3KCHEPHUMEHTAIBHBIX IOHCKOB,
ITIOCTOSTHHOTO TPy/Aa YYEHBIX U IPAKTUKOB;

UHTEpeCca U MO3HABATEIIBHBIX MOTUBOB B ITOJIyYE€HHUH U IIOCJIEAYIOIIEM aHAJIN3E
UHPOpMAIMU O TMEPENOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMS:

HPaBCTBCHHOI'O CO3HAHUA, 9TUYCCKOI'O ITOBCIACHU A,

CITOCOOHOCTH OOCHHUBATDL CUTYyallUH, CBA3AHHBIC C XUMHWYCCKHUMMU SABJICHUAMU, U
IIPUHHUMATb OCO3HaHHBIC PCIICHHUA, OPUCHTUPYACH Ha MOpPaJIbHO-
HPaBCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIICHMBATh CBOE MMOBCACHNC MW IIOCTYIIKHM CBOHUX TOBapI/IIJ_[eﬁ C
HOSHIIPIIZ HPAaBCTBCHHLIX W IIPABOBBIX HOPM H OCO3HAHHUC HOCJICI[CTBPIIZ OTHX
ITOCTYIIKOB;

4) popmMupoBaHUs KyJIbTYPHI 3I0POBBSI:

NOHMMaHUsl LIEHHOCTEW 310poBOro U Oe3omacHoro oOpa3a KHU3HH,
HE0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PHU3NYECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHrs TpaBuil Oe30macHOro OOpalieHus C BEIECTBAaMHU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIILHOCTH;

MOHUMAaHUs [EHHOCTH MPaBWI HMHAMBUAYAJIBHOTO U  KOJJIEKTHUBHOTO
0e30macHOr0 TMOBEACHUS B CUTYyalUsX, YTPOXAIOIIMX 3J0POBbIO M KU3HU
JIIOICH;

OCO3HaHUS MOCJIECACTBUI M HENPUATUS BPEAHBIX NMPUBBIUEK (YyIOTpeOICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy1OBOTO BOCITUTAHMUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCJIEIOBATEIHLCKOM
NESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM U JPYyruxX BHUIAX
NEATENBHOCTH;

YCTaHOBKH Ha aKTUBHOE YYACTHE B PELICHUH ITPAKTUYECKUX 3a]1a4 COLIMATIbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

UMHTEpeca K MPaKTUYECKOMY M3YUYeHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 11O XUMUU;



YBKEHUS K TPYY, JIIOJISM TPYyJa ¥ Pe3yIbTaTaM TPYIOBOM JEATEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HMHIUBHIYalbHOW TPaeKTOPHU
oOpazoBaHus, Oyaymiel mpodeccuu U pean3anii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB
¥ IOTpeOHOCTEM 00111eCTBa;

6) KOJOTMYECKOTO BOCTIUTAHMS:

HKOJIOTMUYECKU 1I€JIECOO0PA3HOrO0 OTHOLICHUS K IPHUPOJE, KAaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUA TJIO0AJBHOTO XapaKTepa SKOJOTHYECKHX Mpo0sieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPEAbL;
OCO3HaHUSI HEOOXOAMMOCTH HCIOJNB30BAHUS JOCTHKEHUM XUMHH IS
pEILIEHUs] BOIPOCOB PallMOHAIBLHOTO MIPUPOA0NOIB30BAHNUS;

AKTUBHOTO HENPUATHA JEHCTBHH, NPUHOCAIIMX BPEd  OKPY’KaIOIIEH
NPUPOJHOM  cpene,  YMEHHS  MPOTHO3UPOBAaTh  HEOJAronpusiTHbIE
AKOJIOTUYECKUE MOCIEACTBUS MPEAPUHUMAEMBIX ACHCTBUI U IPEIOTBPAIIATh
ux;

HAJIM4YXsl Pa3BUTOTO 3KOJOTHUYECKOIO MBIIUICHHUS, SKOJIOTUYECKON KYJIbTYPBHI,
OMbITa  JACSATENBHOCTH  HKOJOTMYECKON  HANpaBIIEHHOCTH,  YMEHHS
PYKOBOJICTBOBAaTbCSI HMH B  [O3HABaTEIbHOM, KOMMYHMKATUBHOW H
COLIMAJIBHOM TMpPaKTHUKE, CIIOCOOHOCTH W YMEHHUS aKTHUBHO MPOTUBOCTOSTH
UJEO0JIOTHH XeMo(poOuH;

7) IEHHOCTH HAyYHOT'O MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKH;

MOHMMAaHUSl CcHeuuPUK XUMHUM Kak HayKd, OCO3HaHMs €€ poiu B
(OpMHpPOBaHMH PAIIMOHAIBHOTO HAYYHOI'O MBIIUIEHHUS, CO3JaHUU LET0CTHOTO
IPEICTaBICHUS 00 OKpYKAIOIEeM MUPE KaK O €MHCTBE IPUPOIBI U YEeIIOBEKa,
B MMO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEHN M pEIIeHUH TPOOIeM COXpaHEHUs
IIPUPOJHOTIO PABHOBECHS,

yOEKIEHHOCTHU B 0COO0M 3HAYMMOCTH XUMHH J1JI1 COBPEMEHHOM IMBUIIA3AINH:
B €€ TYMaHHCTUYECKON HAMPABJICHHOCTU W Ba)KHOW POJIM B CO3JaHUHU HOBOM
0a3bl MaTepraIbLHON KYJIBTYPHI, PEIICHUH TI100aTbHBIX IPOOJIEM YCTOMUHUBOTO
pa3BUTUSL 4YEJIOBEUECTBA — CBIPHEBOM, DSHEPIETUYECKOM, MHUIIEBOM W
HKOJIOTMYECKOI O€301MacHOCTH, B Pa3BUTUN MEIULIMHBI, 00ECTIEUEHUH YCIOBUI
YCHENIHOTO TPYyJa U DKOJOTHYECKH KOMGPOPTHON >KM3HU KaXIOTO 4YJeHa
00IIIECTBA;



® CCTECTBEHHO-HAYYHOW T'pPAaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB
MO3HAHUS, HCIONB3YeMbIX B  €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
UCIIONIb30BaTh MOJy4YaeMble 3HAHWS JJs aHalu3a W OOBSCHEHUS SBICHHIA
OKpY>KaIOIIeT0 MUpa U MPOUCXOAAIINX B HEM M3MEHEHUU, YMEHUS JeJaTb
00OCHOBaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAY4YHBIX (PAKTOB U HMMEIOIIUXCS
JaHHBIX C [ENbIO MOJTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

® CIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XMMHMYECKHWE 3HAHUS JJis
perieHust MpoOJieM B pealIbHBIX KU3HEHHBIX CUTYAIUSIX;

e HHTEpeca K MO3HAHUIO M UCCIIEIOBATEIBCKOM 1A TEIbHOCTH;

® TOTOBHOCTM M CIHOCOOHOCTH K  HEMpEephIBHOMY OOpa3OBaHUIO U
caM000pa3oBaHuIO, K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUM MO XWMHU B
COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTIMU;

® uHTEepeca K OCOOCHHOCTSM TpyJa B pa3iMyHbIX cepax MnpodeccuoHaIbHOMN
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS Y4EOHOro mpeaMera «XuMus» Ha
YPOBHE CpPEAHETO 00IIero 00pa3oBaHUs BKIIOYAIOT:
® 3HAYUMBIE ISt dbopmupoBaHus MHUPOBO33PEHUS oOy4Jaronmxcs
MEXAUCIHUILTMHAPHBIE (MeXIpEeAMETHBIE) 00I1IIeHayYHbIE TIOHSTHA,
OTpaKAIOUIUE IEJIOCTHOCTh HAYYHOU KapTUHBI MHUpa U CHEU(UKY METOJ0B
MO3HAHUS, WUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
DHEPTHUs, SABJICHHUE, MPOIIECC, CUCTEMa, HAy4YHbIA (DAKT, MPUHIINI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TE€OpHUs, UCCIeOBaHUe, HAOI0/IeHUe, U3MEpPEHUE,
AKCIIEPUMEHT U JPYTHE);
® yHUBEpCaJIbHbIC Yy4eOHbIE ACUCTBUS (IMO3HABaTENIbHbIC, KOMMYHHKATUBHBIE,
peryisTuBHbIE), oOecneunBaronie  (GopmMupoBaHue  (QYHKIHMOHAIBHON
IPAaMOTHOCTH M COIMAJIbHON KOMIIETEHITUU O0yJarOIINXCS;
® CIOCOOHOCTh oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUSA M  YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON M COLIMAIBHOM MPAKTHUKE.
MeranpenMeTHbie pe3yibTaThl OTpaXalOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMU  TMO3HABATEJIILHBIMU,  KOMMYHUKATUBHBIMH U  PETYISATUBHBIMU
JNEUCTBUSIMU.
OBnaneHNe YHUBEPCATHLHBIMU YUYCOHBIMH TTO3HABATEIHHBIMU JICHCTBUSIMHU:
1) 6a30BBIC JIOTHYCCKHE ICHCTBUS:



CaMOCTOSITEIbHO  (OpPMYyJTUpOBaTh M aKTyalIM3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENENIATh LENH JEITENbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HUX
JOCTUKEHHUS, COOTHOCHUTH PE3YyJbTaThl JEITEIBHOCTH C TMOCTaBJICHHBIMU
LEJIAMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJIEIATh XapaKTEPHbIE IPU3HAKY OHATUN M YCTAHABIIMBATh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOUIUE TOHATUS JUIsI OOBSICHEHHS OT/AENIbHBIX
(akTOB U SIBICHUH;

BBIOMPATh OCHOBAHHWS W KPUTEpUH I KIacCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTaHABIIMBaTh IPUYMHHO-CIEACTBCHHBIE CBS3M MEXKIY H3Yy4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJCHHUS (MHAYKTUBHBIC, JEAyKTUBHBIE, IO
AHAJIOTHH ), BBISIBIISATh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B paCCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSThH B MPOIIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHHU CHUMBOJIMYECKUE
(3HaKOBbBIE) MOJIENIA, MPEOOPa30OBLIBATh MOJICIbHBIC TMPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ) 3JIEeMEHTa, XUMuyeckas (opmyna, ypaBHEHUE
XUMUYECKON peakluu — TMpU PElICHUH YYEOHBIX IO3HABATEIbHBIX W
MPaKTUYECKUX 3aja4, MPUMEHSATh Ha3BaHHbIC MOJCIIbHBIC MPEACTABICHUS IS
BBISIBIICHUSI XapaKTEPHBIX IMPU3HAKOB HM3YYa€MbIX BEIIECTB U XUMHYECKHUX
pEaKIuu.

2) 6a30BbIC UCCICAOBATEILCKUE ACHCTBHS:

BJIAJIETh OCHOBAMH METOJOB HAyYHOTO MO3HAHMUS BEIIECTB M XUMHYECKHUX
peaKkuui;

(GbOopMyIMpPOBATh IENIA U 33]1a4M UCCIICTOBAHMS, UCIIOJIb30BaTh MTOCTABICHHBIC
U CaMOCTOSITEIIbHO C(POpMyIMPOBAaHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (OPMHPOBAHUS THUIIOTE3BI 110 IPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

BJIQJCTh HABBIKAMH CaMOCTOSTEIHHOTO IUIAHUPOBAHUS W  TPOBEICHUS
VYCHHYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHs HaOIIOIaTh 3a
XOJIOM TpoIiecca, CaMOCTOSITEIbHO TPOTHO3HPOBATH €ro  pe3ysbTarT,
dbopmynupoBath 0000OIMIEHWS W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3yNbTaTOB UCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOICIIAHHON
pabore;



npuoOpeTaTh OMBIT YYEHUYECKOW HCCIENOBATENbCKOM U MPOEKTHOMN
JESTENIbHOCTH, MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY
IIOMCKY METOJOB PELICHHs NPAKTUYECKUX 3a/1ad, IIPUMEHEHUIO PA3IUYHBIX
METOJI0B ITO3HAHMSI.

3) pabora ¢ uHpOpMaITHECH:

OPUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHPopMauuu (Hay4dHO-
HOIYJIApHAsl JINTEpaTypa XMMHUYECKOIO COJEp)KaHusl, CIPAaBOYHbIE 11OCOOUS,
pecypchl MHTepHeTa), aHaNM3UpOBaTh HMH(OPMALMIO PA3NUYHBIX BUIOB U
GopM TpeACTaBIEHUS, KPUTHYECKU OLIEHUBATh €€ JIOCTOBEPHOCTb U
HENPOTUBOPEUYUBOCTH;

(GopMyTUpPOBATH 3aMpPOCHl M MPUMEHITh PA3TUYHBIE METOABI IPU MOHUCKE U
orOope wuH(poOpManK, HEOOXOAMMOHN [UIsl BBIMOJHEHHUS YYEOHBIX 33434
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUNA U Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  HIPEACTaBICHUS
nH(popmanuu (cxemsbl, rpauKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);
UCIOJIb30BaTh HAYYHBIHN S3bIK B KAUECTBE CPEICTBA MIPU pabOTE C XMMHUECKON
uHpOopMaluen: IIPUMEHSATH MEXIIPEIMETHBIC (pusmueckue "
MaTeMaTU4YeCKHe) 3HaKM W CUMBOJBL,  (QopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYypy;

MCIIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJIJHOCTH.

OBnazieHNEe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH J1€HCTBHUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX IAEMOU TeMbl B XOJI€ JUajora u/uiu
JUCKYCCUH, BBICKa3blBaThb WJAEH, (OPMYIUpPOBaTH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJIOKEHHOMN 3a1auH;

BBICTYIIaTh C IPE3CHTALMEd PE3yJIbTaTOB II03HABATEIBHONW JEATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM TIPH
BBINIOJIHEHUM XUMHMYECKOTO HKCIIEPUMEHTAa, TMPAKTHYECKOW paldoThl IO
MCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaIn3aluid y4eOHOTO MPOEKTa
U (GOopMyIUPOBaTh BBIBOJBI IO pe3ylbTaTaM NPOBEAEHHBIX HCCIEI0BaHUMN
MyTEM COTJIACOBAHMUS MO3UIMI B X0/1€ 00CYKIECHUS 1 0OMEHAa MHEHUSIMHU.

OBH&I{CHI/IG YHUBCPCAJIbHBIMU PCTYJIITHBHBIMHU I[GﬁCTBHﬂMHI

CaMOCTOATCIIBHO INUIAHUPOBATb MW OCYIICCTBIIAATH CBOKO IMO3HABATCIBHYTO
ACATCIIBHOCTD, OIIPCACIIAA e€ ey u 3a/lauv, KOHTPOJIIMPOBATL W I1I0 MCEPC



HEOOXOIMMOCTH KOPPEKTUPOBATh MpeajaraeMblil anropuTM ACHCTBHI MpH
BBITIOJTHEHUH Y4YEeOHBIX W HCCIENOBATENbCKUX 3a/ady, BBIOMpATh HamOojee
3¢ (EeKTUBHBIN CIIOCOO UX pPEUICHMs] C YYETOM IMOIY4YEHMs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HAa OCHOBE CaMOAHAIIN3a U
CaMOOLICHKH.

ITPEJIMETHBIE PE3YJIBTATDI
10 KJIIACC

[IpeameTHBIE PE3yNIBTATHI OCBOCHUS Kypca «OpraHnyeckas XuMus» OTPakaroT:
e CchOpMUPOBAHHOCTH TMPEACTABICHUM O XUMHUUYECKON  COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XMMHHM B IIO3HAHUMU SIBJIICHUU
OpUpoSbl, B (OPMUPOBAHMU MBIIUIEHUS M KYJbTYypbl JIMYHOCTH, €&
(YHKUIHMOHATBHOW IPaMOTHOCTH, HEOOXOAUMOW JJIsl pelIeHUs MPaKTUYECKUX
3a/la4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEJIE;

BJIQZICHUE  CUCTEMOM  XUMHUYECKMX  3HAHMHM, KOTOpass  BKJIKOYAET:
OCHOBOIOJIAralolue MOHATUS (XUMHUYECKHM 3JIEMEHT, aToM, 3JIEKTPOHHAas
o0oJlouka aToMa, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTD,
XUMUYECKasl CBs3b, CTPYKTypHasi GopMyna (pa3BEpHYTas U COKpalIEHHAas),
MOJIb, MOJIIpHasg Macca, MOJISIpHBIA 00BEM, YIJIEpOIHBIM  CKEJET,
(yHKUMOHANBHAS TPYyNIa, paguKkal, U30MepHsi, U30MEpPbI, TOMOJIOTUYECKUI
psa, TOMOJIOTH, YIVIEBOJOPOABI, KHCIOPOA U a30TCOACPALIUE COCAUHEHUS,
MOHOMEp,  IOJUMEp,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COEMHEHNS ); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHHUSI OPTaHUYECKUX BEIIECTB A.
M. bByrtnepoBa, 3aKOH COXpPaHEHHsS MAacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS, JIEXKallhe B
OCHOBE TMOHUMAaHUSl MPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKUX SBJICHUH,
(akToIOrNYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJIYYEHUH U 0€301MaCHOM
UCIOJIb30BAaHUU BAKHEHUIINX OPraHUYECKHUX BEIIECTB B ObITY U MPAKTHUECKOU
NEeSATENbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUHN BBISBIATH XapaKTepHble MPU3HAKU TOHATHUH,
yCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS



MpU ONHCAaHWUU COCTaBa, CTPOCHUS W TMPEBpAIICHUH OpPraHUYECKUX
COCIUHECHMH;

c(hOPMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
GbopMynT OpraHWYECKHWX BEIIECTB W YpPaBHECHUN XUMHUYCCKUX PEaKIIHMA,
M3TOTaBIMBATh MOJEIH MOJICKYJ OPTaHWYECKUX BEIISCTB JJISI MILTFOCTPAIHH
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpPMHUPOBAHHOCTh YMEHHM YCTaHABIWBATh MPUHAIICKHOCTh H3yUCHHBIX
OpraHUYEeCKUX BEHIECTB IO HMX COCTaBY M CTPOCHUIO K ONPENCIEHHOMY
KJIacCy/Tpymie COeMHEHUN (yTiaeBOAOPObl, KUCIOPOA M a30TCOoJepKalliue
COCIMHEHMUSI, BRICOKOMOJICKYJIIPHBIE COCIWHCHHUS), JaBaTh UM HAa3BaHUS TIO
cuctematnyeckoii HoMeHknarype (IUPAC), a Takxke NpuBOAUTH TPUBHUAIIBHBIE
Ha3BaHUS OTICITHHBIX OPTAHUUYECKHUX BEIIECTB (ITUJICH, IPOIUJICH, alleTUJICH,
STWICHTJUKONb, TJIMIEpUH, ¢eHos, (GopMalnbaerua,  aleTalbIerusl,
MypaBbHHAsi KUCJIOTA, YKCYCHAsi KUCJIOTA, OJICMHOBAs KHUCIJIOTa, CTEApUHOBAS
KHCIIOTa, TITI0K03a, PpyKTO3a, Kpaxmal, eJUTI0103a, TIUIUH);
c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUABl XUMUYECKOHW CBSI3U B
OpTraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMCHHSI TPUMEHSATH TIOJOXKCHHS TEOPHH CTPOCHUS
opranudeckux BemecTB A. M. BytiepoBa st 0OBSACHEHHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUSI MAcCChI
BEIIIECCTB;

c(hOpMHPOBAHHOCTh YMECHHM XapaKTEPH30BaTh COCTAB, CTpOEHUE, PU3HUECKHEC
U XUMUYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTEICH pPa3IMYHBIX KJIACCOB
OpraHWYeCKUX BemeCTB (MeTaH, JTaH, OJTHJICH, MPOMHIIEH, AalleTUJICH,
Oyranuen-1,3, MeTuioyTaaueH-1,3, OeH3011, METaHOJI, 3TaHOJI,
STUJICHTJIUKOJb, TIUIEPUH, (DEHOJ, aleTambJerul, MypaBbiuHasl U YKCYCHas
KHCIIOTHI, TJIOKO3a, Kpaxmaj, LeJUII0NI03a, AaMHHOYKCYCHas KHCIIOTa),
WUTFOCTPUPOBATh TEHETHYCCKYIO CBSI3b MEXKIY HHUMH YpPaBHCHHUSIMH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIMA C WCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpPMHUPOBAHHOCTh YMEHUS XapPaKTEPU30BATh UCTOYHHUKHU YTIIEBOJOPOJTHOTO
Chipbs (HedTh, MPUPONHBIN Ta3, Yroijib), CIOCOOBI HMX TEPEPabOTKU H
IPAKTHICCKOE IPUMEHEHHE MPOAYKTOB MepepadOTKH;

c(OPMUPOBAHHOCTh YMCHHH TPOBOAWTH BBIUYMCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIU



MPOJYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO U3
MCXOJIHBIX BEILIECTB WM IPOIYKTOB PEAKLIUN);

c()OPMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAaHUH OO0 OCHOBHBIX
METO/IaX HAy4YHOI'O II03HAHMS, WCHOJB3YEMBbIX B XHMHHM IPH H3yYEHUH
BEILIECTB U XMMUYECKHUX SIBJICHUW (HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJEIIUPOBAHUE), UCIOJIb30BaTh CHCTEMHbIE XHWMHYECKHE 3HAHHS IS
MPUHATUS PEIICHU B KOHKPETHBIX JKU3HEHHBIX CUTYAlUSX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHUI COOJIIOIaTh MPaBUJa MOJb30BaHUS XUMHUYECKOM
HOCy0M U J1abopaTOPHBIM 0OOPYJOBAaHHMEM, a TaKXke MpaBuiIa OOpALLEHUS C
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKUUSAMH IO  BBIIOJHEHHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBAaTh U BBINOJHATH XHUMHUYECKHMA
SKCIIEPUMEHT (IPEBpalEHUs] OPraHMYEeCKUMX BELIECTB IPU HarpeBaHUHU,
[OJIyYEHHE O3THJICHA W U3Y4YEHHE €ro CBOMCTB, KAYECTBEHHBIC DPEaKLUH
OpPraHMYECKUX BEUIECTB, JE€HATypauusi OCJKOB IpH HarpeBaHUH, IBETHbHIE
peakuuu OEJIKOB) B COOTBETCTBUU C MPABHIIAMH TEXHUKH O€30MAaCHOCTU IPH
oOpalieH!y ¢ BEIECTBAMH U JIa0OPATOPHBIM 000PYIOBAHUEM, MPE/ICTABIISATD
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OopMe 3alucu ypaBHEHUH
COOTBETCTBYIOILIUX peakuuid U (OpMYyIUPOBATH BBIBOJBI HAa OCHOBE 3THUX
pE3yNbTaTOB;

cOPMUPOBAHHOCTh YMEHUW KPUTHUYECKU AHAJU3UPOBATH XHUMHUYECKYIO
nH(pOpMaMIO, MOJYyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpElCTBA MacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

chOpPMUPOBAHHOCTh ~ yMEHUU  CcOOJIIOAaTh  MpaBWiIa  AKOJOTHYECKHU
11eJIECO00PA3HOTO MOBEACHUS B OBITY U TPYAOBOM JAEATEIBHOCTU B IIEJNIAX
COXPaAHEHUS CBOETO 3/I0POBbsI U OKPYKAIOLIEH PUPOIHOM CPEJIbl, 0OCO3HABATH
OMAaCHOCTb BO3/ICMCTBUS HA )KMBbIE OPTAHU3MBbI ONPEACIEHHBIX OPTAHUYECKUX
BELIECTB, NOHUMasi cMbich nokazatens [1JIK, noscHaTs Ha npumepax crnocoOsbl
YMEHBUIEHUSI U TPEJOTBPALIECHUS WX BPEIHOrO BO3JACHCTBUS HA OPraHu3M
YeJI0BEKa,;

Uig O0y4arolmuXxcs C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE
MPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYMHBIX METOAaX MO3HAHMs BEIIECTB U
XUMHUYECKHUX SIBJICHUI;

JUISL  CIIENbIX W ClNa0OBUIAIIMX OOYYalOIIMXCSA: YMEHUE MCIO0JIb30BaTh
penbedHO-TOUCUHYI0 cuctemy oOo3Hauenuid JI. bpaiing gns  3anucu
XUMUYECKUX (OPMYIL.



11 KJIIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0IIast U HEOpraHuyecKas XUMHUSD)
OTPAKAIOT:

e chopMuUpOBaHHOCTh MpPEACTABICHUI: O XUMHUYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XMMHUH B IO3HAHWUU SIBICHUU
NpUPOALl, B (HOPMUPOBAHWHM MBINIJICHUS W KYJBTYPHl JIMYHOCTH, €&
(YHKIHMOHATBHOW IPaMOTHOCTH, HEOOXOANUMOW JIsi pelIeHUs] TPAKTUYECKHUX
3a/la4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEJIE;

® BJAJCHUE CUCTEMOM  XUMHYECKUX  3HAHHUM, KOTOpas  BKJIOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, U30ToIL, S-, P-, d-
AJNIEKTPOHHBIE OpOUTANIM aTOMOB, WOH, MOJIEKYJa, MOJIb, MOJSIPHBIA O0BEM,
BAJICHTHOCTB, J3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas
CBSI3b (KOoBaJIeHTHas, WOHHAs, MeTaJInYecKas, BOJOPOJIHAS),
KPUCTAJUIMYECKAsl PpEIIETKA, TUIbl XWMHYECKHMX PpEAKUUWd, pacTBOD,
3JIEKTPOJIUTHI, HEJJICKTPOJIUTHI, ANEKTPOJIUTUYECKAS  JUCCOLManus,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMMUYECKOU PEAKLIMHU, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUS IIEKTPOIUTUYECKON AUCCOLMALINH,
nepuoandeckuii 3akoH /. 1. MenaeneeBa, 3aKOH COXpaHEHUS MACChI BEIIECTB,
3aKOH COXpPAaHEHHUs W TMPEBpALICHUS DHEPrUU MPU XUMHUYECKUX PEAKUHUAX),
3aKOHOMEPHOCTH, CUMBOJINYECKUI A3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHMUS,
Jexalmuye B OCHOBE NOHMMAHMS NMPUYUHHOCTH M CUCTEMHOCTHM XMUMHUYECKHUX
ABJICHUH, (PAKTOJIOTUYECKHE CBEJIEHUS O CBOICTBaX, COCTaBe, MOIYYEHUH U
0€30macHOM HMCIOIb30BAHUH BAXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM NEATEIbHOCTH YEJIOBEKA,

e Cc(hOpMUPOBAHHOCTh YMEHMM BBISBIISITH XapaKTEepHbIE TPU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS
IIPU OMMCAHNH HEOPTaHUYECKUX BELIECTB U UX MTPEBPALLCHUN;

¢ chopMUpPOBaHHOCTh YMEHUN HCIOIH30BATh XUMUYECKYIO CHUMBOJIUKY JIJISI
cocTaBieHHsl (OpMyNl BEMIECTB MW ypPaBHEHUH XUMHUYECKUX PEaAKIIH,
cuctematuyeckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS



OT/CJIbHBIX HEOPraHMYECKHX BEIIEeCTB (yrapHblil ras, YIJICKUCIBIA Ta3,
aMMUaK, Tam€Has W3BECThb, HEram€Hasi W3BECTb, MHUTHEBAs COJA, MUPUT U
JpyrHue);

c(hOpPMHUPOBAHHOCTh YMEHHI ONpPENENsATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XAMHUYECKUX DJJIEMEHTOB B COEAUHEHUSAX PAa3JIMYHOIO COCTaBa, BHUJI
XUMUYECKOUN CBsI3U (KOBaJEHTHAs, UOHHAs, METaJUIMYeCKasi, BOJAOPOAHAs) B
COCMHEHUAX, THUIl KPUCTAJUIMYECKON PEMIETKA KOHKPETHOTO BENIECTBA
(aTomMHasi, MOJIEKYJIApHAsl, WOHHAs, METAJUIMYECKasi), XapakTep Cpeabl B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX COEIMHEHU;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPTaHMYECKUX BELIECTB MO UX COCTaBY K ONPEAENEHHOMY KIAcCy/TpyIie
COCAMHEHUN (MpOCThIE BEHIECTBA — METAUIBI W HEMETaUlbl, OKCHUJIBI,
OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIE TUIPOKCUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHUI PAaCKPBIBATh CMBICI MEPUOANYECKOro 3akoHa Jl.
N. MengeneeBa W JEMOHCTPUPOBATH  €T0  CHUCTEMATU3UPYIOLIYIO,
O0OBSACHUTENLHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHAYECKUX 2neMeHTOB 1-4 mepuonoB llepmoanueckoit  CHCTEMBI
XxuMu4eckux smeMeHToB [I. M. MeHjeneeBa, HCIONb3ysl MOHATUS «S-, P-, d-
ANIEKTPOHHBIE ~ OPOUTANM»,  «IHEPreTUYECKUE  YPOBHM»,  OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XUMHUUYECKUX DJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM u rpynmam [lepruoandeckon CUCTeMbl XUMUYECKUX
anemenToB /. 1. MeHpeneena;

chOpMHUPOBAHHOCTh YMEHUN  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KIIACCOB,
NOATBEPKAATh CYyILIECTBOBAHUE TE€HETUYECKOU CBSI3U MEXKITY
HEOPraHMYECKUMH BEUIECTBAMU C MOMOIIBI YPAaBHEHHI COOTBETCTBYIOIINX
XUMHAYECKUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATH XUMUUYECKUE PEAKIUU T10
Pa3JIMYHBIM TPU3HAKAM (YHCITY U COCTABY pEarupyroinx BEeecTB, TEMIOBOMY
addekTy peaknuu, HU3MCHEHHIO CTCIEHEH  OKHCJICHUS  AJICMEHTOB,
00paTUMOCTH PEaKIINK, YIACTHIO KaTallu3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUN COCTABIISITH YPABHECHHsI PEAKIUN Pa3THMUHBIX
TUIIOB, TIOJIHBICE M COKpAIlEHHbIC YpPAaBHEHHUS PEaKIMii HOHHOTO OOMEHa,
YUHUTBIBasI YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMU UAYT /10 KOHIIA;
c(hOPMUPOBAHHOCTh YMEHHM TMPOBOJIUTH PEAKIMH, TOITBEPIKIAIOIIHE
KAueCTBEHHBI COCTaB PA3JUYHBIX HEOPTaHMYECKUX BELIECTB, PACIO3HABATH



OTMBITHBIM MYyTEM HOHBI, TMPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPTaHMYECKUX BEIECTB;

cOPMHUPOBAHHOCTh ~YMEHUH  PACKPBIBATh  CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH TIOCPEICTBOM COCTaBICHHS SJCKTPOHHOTO
OaylaHca ATUX peaKIuii;

c(hOPMHUPOBAHHOCTh YMEHHUM OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOMN
peaKkiMu OT pa3IUYHBIX (HAaKTOPOB; XapakTep CMEIICHHUS XHUMHYECKOTO
paBHOBECHs] B 3aBHCHUMOCTH OT BHEIIHETro BozfeicTBUs (mpuHImn Jle
[Iatenbe);

cOPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHUMHYECKHE IPOIECCHI,
JIeKaIUe B OCHOBE MPOMBIIIJICHHOTO MOJIYYEHUs CEPHOM KUCIIOThI, aMMHUaKa,
a TaKke CPOPMUPOBAHHOCTD MPEACTABICHUI 00 OOIINX HAYYHBIX MPUHIIUIIAX
M 3KOJIOTHYECKHUX MPOoOiieMax XUMUYECKOTO MTPOU3BO/ICTBA;
c(hOpPMHUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYHCICHUS C HCIOIb30BAHUEM
MOHSTHST «MAaccoBasi JOJisi BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHUM
ra3oB MPU XMUMHUYECKUX PEAKIMAX, MACChl BEIIECTBa WM O0O0bEMa Ta3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00bEMY OIHOTO W3
YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOr0O 3P (eKTa peakii Ha OCHOBE
3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;
c(hOpMHUPOBAHHOCTh YMEHUI COOJIOATh MpaBujia MOJb30BaAHUS XUMHUECKON
nocyIoi 1 1abopaTOpHBIM O0OPY/IOBAHUEM, a TAaKKe MpaBuUiia OOpaIieHus ¢
BEIIECTBAMH B COOTBETCTBMU C HWHCTPYKUUSMU 1O  BBITOJHEHHIO
71a060PaTOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBIMOJIHATH XUMHUYECKHMA
SKCIIEPUMEHT  (pa3joKE€HUEe IMEepoKCHJIa BOJOpOJa B  IMPUCYTCTBUU
KaTajau3aTopa, OIpEIEeICHUE Cpelbl PacTBOPOB BEIIECTB C IOMOUIbIO
YHUBEPCATHLHOTO MHIUKATOpA, BIMSHHUE Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTH
XUMHYECKOHN PEeaKIiy, peakliii HOHHOTO 0OMEHA, KaueCTBEHHBIC PEaKIliy Ha
cynbdar-, kKapOOHAT- W XJOPUI-aHUOHBI, HA KATHOH aMMOHHUS, pEIICHUE
OKCIIEPUMEHTAJIBHBIX 3adad 1o TeMaM «Mertamiey u «Hemeramib») B
COOTBETCTBUM C MpaBUJIaMU TEXHHKH O€30IaCHOCTH MpHU OOpaIIeHUU C
BEIECTBAMU M JaOOpaTOPHBIM 000PYTOBAaHUEM, MPEJCTABIATH PE3YyIbTaThl
XUMHUYECKOTO SKCIIEPUMEHTA B (pOPME 3alKCH YpaBHEHUI COOTBETCTBYIOIINX
peakiuii 1 GOpMyIHUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;
chOPMHUPOBAHHOCTh YMEHHUN KPUTHYECKH aHATU3UPOBATh XUMHUYECKYIO
uH(pOpPMaLIMIO, MOJIYYaeMyl0 W3 Pa3HbIX HCTOYHHKOB (CpeACTBa MaccOBOM
KOMMYHUKaIH, IHTepHeT U ApyTux);



e chopmMupoBaHHOCTHP  yMEHHN  COONIOAATH  TpaBUa  IKOJOTHYECKH
1eJ1eCO00pa3HOro MoBeeHUsI B ObITY W TPYJIOBOM NEATEIBHOCTH B LEISIX
COXpaHEHUS CBOETO 3JI0POBbs U OKPYKAIOIIEH MPUPOIHOMN CPeJibl, 0CO3HABATD
OMAacCHOCTb BO3JCUCTBHUS Ha JKUBBIE OPraHU3Mbl OMNPENENEHHBIX BEILECTB,
nmoHumass cmbicin mokasarens [IJIK, moscHsaTh Ha mpumepax crmocoObI
YMEHBIIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS HA OPTraHU3M
YeII0BEeKa;

e Il OOYYaIOIUXCSl C OTPAHWYCHHBIMH BO3MOKHOCTSIMU 37I0POBBS: YMEHUE
NPUMEHSTH 3HAHKSI 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUI;

® JUid CIENbIX W CHA0OBUIAANIMX OOYy4YalOUIUXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cuctemy oOo3Hauenuid JI. bpaiing mis  3anucu
XUMUYECKUX (HOPMYII.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuecTBo 4acos DNEeKTPOHHBIE

Haumenosanue
Ne (udpoBeIe)

pa3/iesioB U TEM Kontponbusie  [Ipaktuyeckue
n/m Bcero oOpasoBarebHbIC

IIPOrpaMMBbI paboThI paboThI
pecypchl

Pa3nea 1.Teopernyeckne 0CHOBBI OPraHU4eCKOM XUMHH

IIpeamer
OPraHUYEeCKOU
xumuu. Teopus
11 CTPOECHUS 6
OpraHMYECKHUX
coequHeHuit A. M.
byrneposa

Hroro mo pazneny 6

Paznen 2.YriaeBogopoanbt
IIpenenbHble

2.1 YTJI€BOJOPOABI — 6

AIKaHBI




HenpenensHueie
YTJIEBOJAOPOABL:
2.2 aJIKCHBI, 12
aJIKaJINCHBI,
AJIKUHBI

53 Apomaruyeckue
' YIIIEBOIOPOIbI

[Ipupoansie
HMCTOYHHUKHU

24 2 1
YIJI€BOIOPOAOB U

uX nepepadoTka

Hroro mo pazaeny 26

Paznen 3.Kuciopoacoaepxaiiue opranuyeckue coeJMHEHUs1

3.1 Cnuptel. Genon 10
AJIBIETUIBI.

3.9 Kap6oHoBbie 12
KUCJIOTHI.

CrnosxHble 3upsl

3.3 YriieBosl 4 1
Htoro no pazneny 26
Pasnen 4. A3oTcoaepikamme opraHudeckne coeIMHeHus
AMUHBIL.
4.1 AMHHOKUCIIOTHI. 7
benku
Uroro no pazaeny 7

Paspnen 5. BeicokoMoJIeKy IsIpHbIe COeIMHECHUS

51 IT;macTmaccel. 3
Kayuyku. Bonokna
Uroro mo pazneny 3
OBIIEE KOJIMYECTBO
YACOB I10 68 2

ITPOTPAMME




11 KIIACC

KonuuecTBo uacoB DNEeKTPOHHBIE
HaunmenoBanue
No (mdpoBsIe)
pa3zesioB U TEM Kontponbabie | I[lpakTudeckue
/T Bcero oOpa3oBarebHbIE
MIPOTrPaMMBI paboThI paboThl
pecypchl
Pa3znen 1.TeopeTuyeckue 0CHOBbI XUMHH
CrtpoeHue aTOMOB.
Ilepuonnueckuii
3aKOH U
11 [lepuoanueckas 6
cucreMa
XUMHYECKAX
sneMeHToB /. W.
MenneneeBa
Crpoenue
BEIECTBA.
1.2 8 1
MHoroob6pasue
BEIIECTB
13 XUMHYECKHE 14 1 2
peaKIuu
Wroro mo pazneny 28
Pa3znen 2. Heoprannueckasi XuMus
2.1 MeTtauisl 14 1
2.2 HeMmeTamner 22 1 2
CBs3b
53 HEOPTaHUYECKUX U 1
OpPTaHWYECKHUX
BEIECTB
Uroro no pazaeny 37
Paznea 3.Xumus u :Ku3HbL
3.1 XUMHA U )KU3Hb 3
Wroro mo pazneny 3
OBHIEE KOJIMYECTBO
YACOB I1O 68 4 5
[TPOTPAMME




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIIACC
1  Teopernueckue OCHOBBI OpraHUUYECKONH XUMUU

1.1 CdopmupoBaHHOCTH TPEICTABICHUI O XMMHYECKOH COCTaBISIOLICH
€CTECTBEHHOHAYYHOM KAPTUHBI MUpa, POJM XHMHH B IO3HAHWUU SIBICHHM
npuponabl, B (HOPMHUPOBAHMM MBIIIICHUS W KYJIbTYpbl JIMYHOCTH, €€
(PYHKIIMOHAJIBHONU I'PaMOTHOCTH, HEOOXOAMMOM AJIs PEIIEHUs NPAKTUUECKHUX
3aJ1a4 U SKOJOTMYECKM OOOCHOBAaHHOI'O OTHOILIEHHUS K CBOEMY 3/0POBBIO U
IPUPOJIHOM cpenie

1.2 Bmamenue cucTeMON XHMMHYECKHX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIararoIue TTOHSATHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb OKHUCIICHUS, XHWMHYECKas CBS3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00BEM, YIIEpOJIHBIA CKeeT, (PYHKIMOHAIbHAS
rpylma, pajaukal, W30MEpHus, H30MEpbl, TOMOJIOTHYECKUN psijl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOJAEpIKAIIUE COETUHEHUS, OMOJOTHYECKU
aKTUBHbIC BellecTBa (YIJI€BOAbI, >KUPBI, O€JIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJICKYJIIPHBIC COCIUHEHMS); TEOPUU U 3aKOHBI
(Teopusi XUMHUYECKOTO CTPOCHMS opraHumdeckux BemecTB A.M. Bbytiepona),
3aKOHOMEPHOCTH, CHMBOJIMUECKHUH S3bIK XUMUH, (DaKTOJIOTHICCKHUE CBEIACHHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUH M OC30MaCHOM HCIOJb30BAaHUM BaKHEHIITUX
HEOPraHMYECKUX U OPraHWYECKUX BEHIECTB B OBITY W MPaKTHUYECKOU
JEeSITCIIbHOCTH YCJIOBEKA

1.3 CdopMupoBaHHOCTH YMEHUM BHISBIATH XapaKTEpHbIE MPU3HAKU TTOHITHH,
yCTaHABJIMBATh MX B3aUMOCBS3b, HUCIOIH30BATh COOTBETCTBYIOIIME TMOHSTHUS
TIPH ONMUCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTMHCHHM

1.4 chopmMupoBaHHOCTh YMEHUI MCIOIB30BATh XUMUUYECKYIO CUMBOJIMKY JIJIS
COCTaBJICHHSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn OpraHMYECKUX BEIIECTB W ypPaBHEHUH XHMHYECKUX PEaKIIui,
M3TOTABJIMBATH MOJICIH MOJICKYJI OPTaHUYCCKUX BEIICCTB JJIS MJUTFOCTPAIIMH UX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS

1.5 CdopMHpOBaHHOCT,  YMEHHH  YCTAHaBIMBAaTh  MPUHAJJIC)KHOCTD
M3YYEHHBIX OPraHMYECKHUX BEIIECTB IO WX COCTaBy U CTPOCHUIO K
omnpeneséHHOMY Kiaccy (TpyIre) coeauHeHHui (YriaeBOoJ0pOIbl, KUCIOPOI U



a30TCOJEpPIKAIINE COCTUHEHUS, BHICOKOMOJICKYISPHBIE COCAMHEHUS), TaBaTh
YM Ha3BaHus 1o cucremarnueckoit HomeHkiarype (IUPAC)

1.5 CdopMHUpPOBaHHOCTh YMEHHUS OMNPENCIATh BHUJBI XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCTMHEHUSAX (OJIMHAPHBIC U KPATHBIC)

1.6 CdopMHpPOBaHHOCTH YMEHUS MPUMEHSTH: MOJOKEHUSI TEOPUU CTPOCHUS
opranudeckux BemniecTB A.M. byTiepoBa s OOBSICHEHUS 3aBUCUMOCTH
CBOMCTB BEHIECTB OT HMX COCTaBa M CTPOCHHMS; 3aKOH COXPAHEHUS] MAacCChl
BEILECTB

2  YT1JIeBOJOPOBI. Kucnopoaconepxkariue 51 a30TcojiepKaIe
OpraHUYeCcKHe COeqUHEHUs. BEICOKOMOIEKYISIpHBIE COCTMHEHUS

2.1 CdhopMHpOBaHHOCT, YMEHHUHA TPHBOJWUTH TPHUBHAIBHBIC HA3BAHUS
OTIIETbHBIX ~ OPraHUYECKUX BEIIeCTB (ITWICH, MPOIMMUJIEH, alleTHUJIEH,
STUJICHTIUKOJIb, TIULEPUH, (eHoI, popMaIbIAeTUl, alleTaabAeru/l, MypaBbruHas
KHUCIIOTa, YKCyCHasi KHUCJIOTa, OJEMHOBAas KHUCIOTa, CTEapUHOBAs KHUCIIOTA,
[II0K03a, (PYKTO3a, Kpaxmal, eJTi0J103a, TIIUIYH)

2.2 CdopMHUPOBAaHHOCT, YMEHHUM XapaKTepHU30BaTh COCTaB, CTPOCHHE,
(bU3UYECKHEe U XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEJICTaBUTEICH pa3IuIHbIX
KJIACCOB OpraHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOMIICH, alleTHUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H30J1, METaHOJ, ITAHOJI, STUIICHTJIUKOJIb,
TIIAIepyH, (EHOJ, alleTalbIeT /I, MypaBbUHAS B YKCYCHAsI KUCJIOTHI, TJIFOK03a,
KpaxmaJ, eJITr0103a, aMUHOYKCYCHAsT KHCIIOTA)

2.3 CdhopMHPOBAHHOCTh YMEHHS WUIIOCTPUPOBATh TEHETUYECKYIO CBS3b
MEXIy THUIMYHBIMU TIPEACTABUTEIISIMH PA3IMUHBIX KJIACCOB OPTaHUYECKHX
BCIISCTB YPAaBHCHHMSIMH  COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyJT

2.4 CdhopMupOBaHHOCTH yYMEHUS XapaKkTepu30BaTh UCTOYHUKH
YTJIE€BOJOPOAHOTO ChIphsi (HE(Th, MPUPOIHBIN Ta3, Yroiyib), CHOCOOBI MX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadOTKH

3 XUMUA U )KU3Hb. PacuéThl

3.1 CdopmupoBaHHOCTh YMEHUN BJIaJACTh CUCTEMON 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOT0 MMO3HAHUS, UCIIOIb3YEeMbIX B XUMUHU MTPU U3YUEHUHU BEILIECTB
M XHUMHYECKUX SBJICHHH (HAONIOACHWE, W3MEPEHHE, DKCIIEPUMEHT,



MOI[CJ'II/IPOBaHI/Ie), HCIIOJIBb30BaTh CHCTCMHBIC XHUMHUYCCKHUC 3HAHHUA A
IIPUHATHA pCH_IeHI/Iﬁ B KOHKPCTHBIX JKM3HCHHBLIX CHUTyallUsX, CBA3AHHBLIX C
BCIICCTBAMHU U UX IIPUMCHCHUCM

3.2 CdhopmMupoBaHHOCTH yMEHUW COOJOMATh TpaBWja  TOJH30BAHUS
XUMHUYECKON TOCY/I0ON W JTaOOpaTOPHBIM O0OPYIOBaHHMEM, a TaK)Ke IMpaBHIIa
oOparieHus ¢ BEIeCTBaMU B COOTBETCTBUH C HHCTPYKIIUSIMH TIO BBITIOJTHCHUTO
71a060PaTOPHBIX XUMHUYECKUX OIBITOB

3.3 CdhopMupoBaHHOCTh YMEHUH IUIAHUPOBATH W BBITIOJHATH XUMHUYECKHM
OKCIIEPUMEHT (TIpeBpaIlCHUsS OpPTraHWYEeCKHX BEIICCTB IPU HarpeBaHUH,
MOJIyYeHUE OTWICHA M HW3YYCHHE €ro CBOWCTB, KAaueCTBEHHBIC pPEaKIIMH
OpPraHMYECKUX BEIIECTB, JCHATYpamus OCIKOB TPU HArpeBaHWH, IBETHHIC
peakiuu OCJKOB) B COOTBETCTBUH C TMpPaBUJIAMHU TEXHHUKH OC30MACHOCTH TPH
oOpallleHuu ¢ BEIIEeCTBAMHU U JTaOOpaTOpPHBIM 000PYIOBaHUEM; TIPEICTABIIAT
pe3yNIbTaThl XHMHYECKOTO OJKCIIEpPUMEHTa B (QopMme 3amucu  ypaBHEHHMA
COOTBETCTBYIOIIUX PEAKIMA M (POPMYJIUPOBATH BBIBOJBI Ha OCHOBE ATHX
pe3yJIbTaToB

3.4 CdopMupoBaHHOCTb YMEHUN MPOBOJUTH BBIYUCICHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BELIECTBA MM MTPOIYKTa
peaklMy MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 MCXOJTHBIX
BEILIECTB UJIU MPOAYKTOB PEAKIIIH)

3.5 CdhopmMupoBaHHOCTh YMEHUW KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popManuIo, MOIYyYaEMYK0 W3 pa3HbIX HCTOYHUKOB (CpEICTBA MAacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

3.6 CdopmMupoBaHHOCTH yMEHHH COONIOAATh TMpaBUJia  DKOJIOTHYECKH
11€J1IeCO00Pa3HOr0 MOBEAEHUS B OBITY U TPYIOBOM JAEATEIBHOCTH B IIEJIAX
COXPaHEHMS CBOETO 3[I0POBbS U OKPYKAIOLIEW MPUPOIHON CPENBI, OCO3HABATH
OMAaCHOCTb BO3JICUCTBHS HA KUBBIE OPTAHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHMMas cmbicn mnokazarens [IJK (mpenensHO gomycTuMoi
KOHLIGHTpaluu), TMOSACHAThH Ha MpUMEpax CrnocoObl yMEHBUIEHUS U
MIPEAOTBPALIEHUS UX BPETHOTO BO3JICHCTBHS HA OPTaHU3M YeJIOBEKa

11 KJIIACC



1  Teopernueckue OCHOBbI XUMUHU

1.1 Bunanenue cucTeMol XHMMHYECKMX 3HAHWM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUM HJIEMEHT, aToOM, 3JIEKTPOHHAsS
o0oJiouka aroma, s-, p-, 0-3JEKTPOHHBIC OpPOUTAIIM ATOMOB, WOH, MOJICKYIIA,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN 00BEM, KpHUCTaJUTHUECKas peneéTka,
TUIIBI XUMUYECKUX pPEeaKIUi (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIC, 3K30- U
SHAOTEPMUYECKUE, PEAKIUU HOHHOIO OOMEHa), pPacTBOp, DSJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS U CCOLHALINS, OKHUCIIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XMUMUUYECKON pEaKIMU, XMMUYECKOE PaBHOBECHE);
TEOPUU U 3aKOHBI (TEOPUSI DNEKTPOIUTUUYECKON qucconnanuu, [leproanueckuit
3akoH JI.MI. MenpeneeBa, 3akOH COXpaHEHUsI MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUHU, (HAKTOJIOTUYECKUE CBEJICHHUS O CBOMCTBAX,
cocTaBe, TMOJYyYeHWH W  OE30MacHOM  HCIOJIb30BAHUM  BAKHEUIIIUX
HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM JIEATETLHOCTH YeJIOBEKa

1.2 CdopmupoBaHHOCT, YMEHUW BBISIBISATH XapaKTepHbIE NPU3HAKU |
B3aMMOCBSI3b M3YYEHHBIX NOHSATUN, MPUMEHSTH COOTBETCTBYIOIIUE ITOHATHS
IIPU OIKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUMYECKHX BELIECTB U HX
[IPEBPALECHUN; BBIABIATH B3aMMOCBSA3b XMMUYECKUX 3HAHWUU C MOHATUAMU U
IIPEACTABICHUAMU APYIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3 Biamenue OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHHWS BEIIECTB H
XUMHUYECKHUX SIBJICHUU (mabmroneHue, HU3MEpEHHUE, AKCIIEPUMEHT,
MOJICTTUPOBAHUE)

1.4 CdopMHpPOBaHHOCT, YMEHHMI ONpEAeNiaTh BAJIEHTHOCTb W CTENEHb
OKHUCJIEHUS] XUMUYECKHUX JIEMEHTOB B COCIUHEHUSAX PA3IMYHOrO COCTaBa, BUJ
XUMHUYECKON CBsI3U (KOBaJICHTHAasl, MOHHAs, METaJIMuyecKasi, BOAOPOJHAs) B
COCIMHEHMSX, THUIl KPHUCTAUIMYECKOW PpEIIETKH KOHKPETHOIO BEUIECTBA
(aTomMHas1, MOJIEKYJISIpHAs, HIOHHASI, METAJUIMYECKas )

1.5 CdopMHpPOBaHHOCT, YMEHUW OMNPENEISATh XapakTep CpeAbl B BOJHBIX
pPacTBOpaxX HEOPTraHUYECKUX COCTUHEHUI

1.6 CdopMHpOBaHHOCTh yMEHUSI KIacCU(ULUUPOBATH XUMUYECKUE PEAKIINU
N0 pa3IuYHbIM MpU3HAKaM (YUCIY M COCTaBy pEarupyroliux BeEUIECTB,
TErI0BOMY 3D @eKTy peakuuu, U3MEHEHUIO CTENEHEH OKHUCIIEHHUS JIEMEHTOB,
00paTUMOCTH peaKklnH, YIaCTHIO KaTaJln3aTopa)



1.7 CdopmupoBaHHOCTb YMEHUIN COCTABISITh yPAaBHEHUS PEAKIINI Pa3IUUHBIX
TUIIOB, TOJIHBIE U COKpAaIIEHHBIC YpaBHEHUS peakluii HMOHHOTO OOMeEHa,
YUUTBIBAs YCIOBHUS, IPU KOTOPBIX ATH PEaKLUU UAYT 10 KOHIIA

1.8 CdopmupoBaHHOCT, yYMEHMI MPOBOIAUTH PEAKIUHU, MOJITBEPKIAIOLINE
Ka4eCTBEHHBI COCTaB PA3JIMYHBIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATH
ONBITHBIM IIYTEM  HOHBI, NPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHUYECKUX BEILECTB

1.9 CdopMupOBaHHOCTh YMEHHH pPACKPBIBATh CYITHOCTh OKHUCIUTEIBHO-
BOCCTAHOBHUTENIBHBIX PEAKIUH TOCPEJCTBOM COCTABJICHUS OSJCKTPOHHOTO
OanaHca 3TUX peakuui

1.10 ChopmupoBaHHOCTE yMEHHIl  OOBSCHATH 3aBHUCHMOCTH  CKOPOCTH
XUMUYECKOHN peaKIuu OT Pa3aIuvHbIX (aKTOPOB

1.11 ChopMHupOBaHHOCT,  YMEHUN  OOBACHATH  XapakTep  CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIITHET'O BO3JICHCTBUS (MIPUHITUTT
Jle llarenbe)

2  OOmas 1 HeopraHuvyecKas XuMus

2.1 CdopmMupoBaHHOCTb YMEHHH pacKpbiBaTh cMbicha [lepuoamueckoro
3akoHa J[.1I. MeHnneneeBa u AEMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYIO,
O0OBSACHUTENFHYIO U IPOTHOCTUYECKYIO (PYHKITUU

2.2 CdopMHpOBaHHOCTh YMEHHMI XapaKTepU30BaTh DJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX 3JieMeHTOB |—4 mepuonoB Ilepuoanueckoil cucTeMbl
XUMHUECKUX dyeMeHToB [I.M. MeHuesneeBa, UCHOIb3ysl MOHATHS «s-, P-, -
AJIIEKTPOHHBIE  OpPOMTANIN»,  «IHEPIeTUUYECKHUE  YPOBHHU»,  OOBICHATH
3aKOHOMEPHOCTM W3MEHEHUS CBOMCTB XWMHMUYECKHUX DJIEMEHTOB U UX
COEMHEHUH 110 niepuojaM U rpynnam [lepuoanyeckoi CucTeMbl XUMUYECKUX
sanemenToB .M. Menneneera

2.3 CdhopMHUPOBAaHHOCTh YMEHHUN XapaKTepu30BaTh (OMMCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
MOATBEPKIAThH CYIIECTBOBAHNE TEHETHUYECKOM CBSI3U MEXKTY HEOPTAaHUIECKUMU
BEIIECTBAMHU C TIOMOIIHI0 YPaBHEHUI COOTBETCTBYIONTUX XUMUYECKUX PEAKITUI

2.4 CdhopMHUpOBAaHHOCTh  yMEHUW  yCTaHABIMBATh  IPUHAIICKHOCTD
HEOPraHMYECKHUX BEIIECTB M0 UX COCTABY K OMPEAEIEHHOMY Kiaccy (Tpymie)



COEIMHEHMI (IIPOCThIE BEUIECTBA — METAUIbI W HEMETaUlbl, OKCHUBI,
OCHOBaHUSI, KUCJIOTHI, aM(OTEPHBIE THAPOKCHUIbI, COJIH)

2.5 CdopMHPOBaHHOCTh YMEHUI UCTOIb30BaTh XUMUUECKYIO CUMBOJIUKY JJIS
coctaBiieHUs] (OpPMyNl BEIIECTB W ypPAaBHEHUH XMMHUYECKUX PEaKIIHi,
cuctemMatuyeckyto HomeHkinatypy (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJIETbHBIX HEOPTraHUYECKUX BEIIECTB (YrapHblil ra3, yrJIeKUCIbIM Ia3, aMMHaK,
raméHasi U3BeCTb, Heral€Hast U3BECTh, IUThEBAsA COMA, TUPUT U IPYTHUE)

2.6 CdopMHPOBaHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATh) OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTraHMYECKUX BEILIECTB PA3NIUYHBIX KIACCOB,
MOJITBEPKIaTh CYIIECTBOBAHNE T€HETUUYECKON CBSI3U MEXK/Ty HEOPTraHHUECKUMU
BEIIECTBAMH C IIOMOILBIO YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX pPEeaKIIUN

2.7 CdopMHUPOBaHHOCTh YMEHHN IJIAHHUPOBATh M BBITIONHATH XUMUYECKUH
AKCIIEPUMEHT  (pa3lioKEHUE MEepOKCHJIa  BOJAOPOJAa B  IMPUCYTCTBUU
KAaTaJIn3aTopa, OIPEACIIEHUE CPEeabl PpPAacCTBOPOB BELIECTB C IOMOLIBIO
YHHUBEPCAJIbHOIO WHAMKATOpa, BIUSHUE Pa3IUYHbIX (PaKTOpPOB Ha CKOPOCTh
XUMHUYECKON peakliid, peaklliid MOHHOTO OOMEHa, KaueCTBEHHbIE PEAKIMH Ha
cyiabdar-, KapOoHAT- M XJOPUI-aHUOHBI, HAa KAaTUOH aMMOHHUS, pEUICHHE
HKCIIEPUMEHTAJIbHBIX 3a1ad 1o TemaM «Metamsl» u «Hemeramne»y) B
COOTBETCTBUM C IMpaBUJIAMU TEXHUKH O€30MaCHOCTH NpH OOpaIeHHH C
BEILIECTBAMH M Ja0OpaTOpHBIM OOOPYJOBAaHUEM; MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO KCIEPUMEHTa B (DOpMeE 3aluch ypaBHEHUI COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YJIbTaTOB

2.8 CdopMHpOBaHHOCTH yMEHHN COOJIOAATh MpaBWJIa  TOJIB30BAHUS
XUMHUYECKON MOCYI0il M Ja0OpaTOpPHBIM O0OOPYIOBAHHUEM, a TaK)Ke IMpaBUiia
oOpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITIOJHEHUIO
71a00PaTOPHBIX XMMHUYECKUX OIBITOB

2.9 CdopMupoBaHHOCTh YMEHHI XapaKTEepH30BaTh XUMHUYECKUE MPOIECCHI,
JIeXalye B OCHOBE NMPOMBIIUIEHHOTO TOJIyYeHUsI CEPHOM KUCIIOTHI, aMMHAKa, a
Takke c()OPMUPOBAHHOCTh MPEACTABIECHUN 00 OOIIMX HAYYHBIX TPUHIUIAX U
HKOJIOTMYECKUX MPpoOIeMax XMMHUECKOTO MPOU3BOACTBA

3 XUMUA U )KU3Hb. PacyéThl

3.1 CdopMupoBaHHOCTh MPEACTABICHUNA O XHMHYECKOHM COCTaBIISIONICH
€CTECTBEHHOHAYYHON KApTUHBI MHUpa, POJM XUMHH B TIO3HAHWUU SIBJICHHM
npupoasl, B (HOPMUPOBAHMHM MBINUICHHS ¥ KYJbTYpbl JIMYHOCTH, €€



(GYHKIIMOHATFHON TPaMOTHOCTH, HEOOXOAMMOU ISl PEIICHUs] MPAKTHIECKUX
3a/1a4 ¥ 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUSI K CBOEMY 3/I0POBBIO U
IPUPOJIHOM cpene

3.2 CdopMupoOBaHHOCTh YMEHUI KPUTHUYECKU aHATH3UPOBATH XMMHUYECKYIO
uH(pOpPMaIIMIO, TOJy4aeMyl0 M3 pPa3HBIX HCTOYHHKOB (CpPEACTBa MacCOBOM
KOMMYHHKAINH, ceTh IHTepHeT u apyrue)

3.3 CdhopmMupoBaHHOCTh yMEHHH COONIOAaTh TMpaBWIAa  IKOJIOTHYCCKU
11e71IeCO00pa3HOTO TOBEJAEHUS B OBITY M TPYAOBOU JEATEIBHOCTA B IENAX
COXPaHEHHS CBOETO 3I0POBbS U OKPYIKAIOLIEH TPUPOAHOM CPEBI

3.4 Oco3HaBaTh OINACHOCTh  BO3JICUCTBHUS Ha  JKUBBIE  OpPraHU3MBI
ONPEAECIEHHBIX BEIIECTB, MOHMMAs cMmbIca mokaszarens [IJIK, moscHiaTe Ha
MpuMepax CIOCOObl YMEHBIICHUS U MPEIOTBpPALIEHUS HMX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA

3.5 CdopMupoBaHHOCTh YMEHHI MPOBOIUTH BBIUYUCICHUS C UCIIOJIB30BaHUEM
MOHSITHSI «MacCcOBas JI0JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHU Ta30B
OpH XMMHUYECKHUX pEaKlWsAX, MacCchl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MIM O0bEMY OJHOTO W3
YYACTBYIOIIMX B PEAKIMM BEIIECTB, TEIJIOBOTO 3(PQeKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU

I[TPOBEPAEMBIE OJIEMEHTBI COAEPKAHUA

10 KJIIACC

Kon [IpoBepsieMblii JIEMEHT COJIEPKAHUS
1  Teoperuueckre OCHOBBI OPraHUUECKONU XUMUHU

1.1 TIpeamer opraHuyecKoi XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE
B II0JIy4€HUHU HOBBIX BEIECTB U MATEPUAIIOB. T€OpHUs CTPOEHUS OPraHUYECKUX
coennHeHnii A.M. byTiepoBa, €€ OCHOBHBIE MTOJIOKEHUS



1.2 Crpykrypabie (OpMyIIbl OpraHHUECKUX BemlecTB. ['oMonorus, nusomepusi.
XuMHYeCKasi CBSI3b B OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIC
cBs3u. [IpencraBnenue o kinaccupukay OpraHn4eCKX BELIECTB

1.3 HomeHkiatypa OpraHMYECKHX COCAMHCHHH (CHUCTEMATHYeCKas) W
TPUBHAJIbHBIE HA3BAHUS BAXKHEUIIMX MPEACTABUTENICH KIACCOB OPraHUYECKUX
BEILECTB

2 YriaeBomopo bl

2.1 AnkaHbl: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUN psAl. MeTaH u 3TaH —
IpOoCTENIINEe MPECTABUTENN AJIKAaHOB: (PU3UYECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus U TOPEHHUs), HAaXOXJEHUE B NPHUPOJE, MOTyYEHUE U
MIPUMEHEHUE

2.2 AJKEHBI: COCTaB H CTPOCHHUC, TOMOJIOTMYECKUM pAa. OTUIICH U ITPOITHUJICH
- HpOCTGﬁHIHG MMpCaACTAaBUTCIIN AJIKCHOB! (1)I/ISI/IT‘I€CKI/IG 1 XUMHYECKHE CBOMCTBA
(peaKI_[I/IH I'maApupoOBaHUsdA, TaJIOITCHHUPOBAHUA, THApAaTalllMd, OKHCIICHHUA U
HOJ'II/IMepI/I3aL[I/II/I), IMOJIYYCHUC U IIPUMCHCHHC

2.3 Ankanuensl: OytanueH-1,3 u MmetunOyragaueH-1,3: ctpoeHue, BaKHEHIIINe
XUMUYECKHE cBOiicTBa  (peakius MOJIMMEPU3AITUN ). [Tonyuenue
CUHTETUYECKOTO KaydyKa U PEe3UHbI

2.4 AnKuHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHH psl.
AuetuneH — TPOCTEHUIIUNA TPEACTaBUTEIh aJKUHOB: COCTaB, CTPOCHUE,
duznueckue M XUMHYECKHE  CBOWCTBAa  (peakiuu  TUJIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEHUE U TPUMEHEHUE

2.5 Apensbl. bensoi: coctaB, cTpoeHue, GU3NUECKHE U XUMUYECKHE CBOMCTBA
(peakiuu TaJOTEHHUPOBAHUS ¥ HUTPOBAaHUS), MOJYYCHHE U TPUMEHEHUE.
Tonmyon: coctaB, cTpoeHHe, pU3NUECKHE U XUMHUYECKHE CBOWCTBA (pEaKIUH
TaJIOTeHUPOBAHUSI M HUTPOBAHUSA), MOJIYYCHHE M MPUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTHYECKass CBSA3b MEXKIY YIVIEBOJIOPOJAMH, TPHHAIICKAIINMHI K
pa3TUYHBIM KJIaccaM

2.6 TlpuponaHble MCTOYHHUKHU YTIAEBOAOPOAOB. IIpUpomHBIN Ta3 W TMOMyTHBIC
Hedrsabie ra3el. Hedh 1 €€ mpoucxoxnenue. CriocoObl iepepaboTKu HEPTH:
NEPEeroHKa, KPeKUHI (TEPMHUYECKUH, KaTaluTUYeCKuil), nmuponu3. [IpomykTbl
nepepaboTKu HePTH, HUX MPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.
KameHnHslii yroiabs 1 IpoAyKTHI €ro nepepadoTKu



3  Kucnopoaconepkaiiye opraHn4ecKue COeTUHEHUS

3.1 TIlpenenvHble OJHOATOMHBIE CHOUPTHL. MeTaHON M 3TaHOJ: CTPOCHUE,
du3nueckue M XUMHYECKHE CBOMCTBA (peakluu C aKTUBHBIMH METaJlJIaMH,
rajioreHoBOJIOpOJIaMU, TOPEHHE), MPUMEHEHUE. BOIopoaHbIE CBA3UM MEXKITY
MOJIEKYJIaMH CIUPTOB. JIeHCTBUE METAHOJIA U ITAHOJIA HA OPTaHU3M 4YEJIOBEKA.
MHOT0aTOMHBIEC CIIUPTHI. ITUICHTIUKOIb U TIUIEPUH: CTpOEHUE, (PU3UIECKUE
U XUMHUYECKHE CBOMICTBa (B3aUMOJCIHCTBHME CO IIEJIOYHBIMU METaJlJIaMH,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBHEe Ha OpraHu3M
yenoBeka. [[pumMeHeHre rmmuepuHa U STUIEHTJIMKOIS

3.2 ®eHOM: CTPOCHHE MOJEKYNbl, (HU3UYCCKUEC U XUMUUYECKHE CBOWMCTBA.
Tokcuunocth penona. [lpumenenue dpenomna

3.3 Aunpnmeruasl W KeTOHbl. DOpManmbIACTHI, aleTAIbICTHI: CTPOCHUE,
bu3HYecKre M XUMUYECKHE CBOWCTBA (PEaKIIMKA OKUCIICHUS U BOCCTAHOBJICHHUS,
KaueCTBCHHBIC PEAKIINH ), TIOJYUCHUE U TPUMEHEHUE

3.4 OnHOOCHOBHBIE TpENEIbHBIE KapOOHOBBIE KHCIOTH. MypaBbuHAs U
YKCYCHAasl KUCJIOTBI: CTPOEHHE, PU3HMYECKUE U XUMUYECKHE CBOMCTBA (CBOKCTBA,
o0mme s  Kjacca KUCJIOT, peakuus JTepuukanuu), TMOIyYEeHUEe H
npuMeHeHue. CTeapruHOBasI U OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENH BBICIIMX
KapOOHOBBIX KHUCJIOT. Mbula Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, HMX
MOIOLIIEE TEUCTBUE

3.5 Croxubie 3puUpbl Kak MPOU3BOJHBIC KapOOHOBBIX KHCIOT. ['mmponus
clnoxHbIX 3¢upoB. Kupel. ['maponus xupoB. IIpuMeHeHue KUPOB.
buonornueckas poJib )KUPOB

3.6 VYraesoawl: cocTaB, KiIacCHpUKAMs YIJIEBOAOB (MOHO-, IH- U
nonucaxapuabl). [Jroko3a — TpocTeimMii MOHOcaxapuji: OCOOEHHOCTH
CTPOCHHUS MOJIEKYJIbI, PU3UYECKUE U XUMUUYECKUE CBONCTBA (B3aUMOICHCTBUE C
ruapokcuiom meau(Il), okucnenne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPO’KEHUE TIIIOKO3bI), HAXOXKJIECHUE B MPUPOJIC, TPUMEHEHUE,
ouonornueckas poib. Dorocunres. OpykTo3a kak u3omep riaroko3bl. Kpaxman
U LIEJUTI0JI03a KaK NpUpoIHbIe nmoauMepbl. CTpoeHue KpaxMala U HeJUTI0I03bI.
duznyeckue U XUMHUUYECKHE CBOMCTBA KpaxMmaja (THIPOJn3, KaueCTBEHHAs
peaKIus ¢ UOJI0M)

4 A3zortcojaepikalniue opraHuueCKue COeaUHECHUS



4.1 AMHMHOKHMCIIOTHI Kak aM(OTepHbIE  OpPraHH4YEeCKHEe COEIUHEHHS.
®u3znyeckre U XMMHYECKHE CBOWCTBA aMUHOKHCIIOT (Ha IMPHUMEpE IIIMLMHA).
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabl

4.2 benku kak IpUPOJIHBIE BHICOKOMOJIEKYIspHbIE coequHeHus. [lepBuunas,
BTOpUYHAS M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peaKkliy Ha OCIKU

S5  BBICOKOMOJIEKYISIPHBIE COETMHEHUS

5.1 OcHoBHBICE TIOHATHS XHMHH BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHPIﬁi
MOHOMCp, IOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIHMMCPHU3aAllUK, CPCIHIAA
MOJICKYJIpHAsA Macca. OcHOBHBIC MCTOABbI CHHTC3a BBICOKOMOJICKYJLIPHBIX
COCI[I/IHCHI/Iﬁ — HOJIUMEPpU3aNA U IMOJUKOHACHCALUA

52 3KCH€pHM€HT&HBHLI€ MCTOAbI M3Y4YCHHA BCHICCTB M HX HpeBpameHHﬁ:
O3HAKOMJICHUC C 06pa3uaMH INpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,
ImIacTMaccC, KaydyKoB. HOHY‘IGHHG CHUHTCTHYCCKOI'O Kay4dyKa U PC3UHLbI

11 KIIACC

1  Teoperuueckue OCHOBBI XUMUHU

1.1 Xumwudeckuit siaemMeHT. AToMm. Snpo atoma, W30TOMBI. DJIEKTPOHHAS
000J104Ka. DHEPreTUUCCKHE YPOBHH, IOAYPOBHH. ATOMHBIC OpOUTAIIH, S-, P-, d-
aneMeHThl. OcCOOEHHOCTH pactpeesieHus JIEKTPOHOB MO0 OPOUTAISIM B aTOMax
AIIEMEHTOB MEPBBIX YETHIPEX TMEPHOI0B. DICKTPOHHAS] KOHPUTYpAIUsI aTOMOB

1.2 Ilepumoaunueckuii 3axkoH u Ilepumomuueckas cucTeMa XHUMHYECKUX
anementoB JI.MI. MeHnngeneeBa. CBsA3p NEPUOJMYECKOTO  3aKOHA U
[lepnoguueckoir cucremel xumuueckux dyemeHToB .M. MenneneeBa c¢
COBPEMEHHOW TEOpHEN CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX MMHU TMPOCTBIX U CIOKHBIX
BELIECTB IO TIpYINIaM W NEpUOJaM. 3HAYEHHE NEPUOJUYECKOIO 3aKOHA B
Pa3BUTHHU HAYKH

1.3 Crpoenue BemiecTBa. XUMHUYECKash CBsI3b. BHUIbI XUMHUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJISIipHAsE W TIOJSpHAsi, WOHHAs, MeTajuindeckas). oHbI:



KaTUOHBl U aHUOHBL. MexaHu3Mbl 0Opa30BaHMS KOBAJIEHTHOM XHWMHUYECKOU
cBsi3H (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b

1.4 BaleHTHOCTE. SHGKTPOOTPI/IHE[TGJIBHOCTB. CreneHb OKHMCIICHUS

1.5 BemectBa MOJNEKYJIIPHOTO U HEMOJEKYISPHOTO CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa  BENIECTBA. T[HMbl  KPUCTAIUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KpUCTAJUTMUECKOU peméTku. [Tonstue
0 JTUCIIEPCHBIX cucTemMax. ICTUHHBIE U KOJUIOUIHBIE pacTBOPHL. MaccoBast 10151
BEILIECTBA B paCTBOPE

1.6 Kiaccudukauuss  Heopranuueckux  coequHeHud.  Homenkiartypa
HEOPraHUYECKUX BEIIECTB

1.7 Xumwnueckas peakius. Kiaccupukanus XUMUYECKUX peakUuil B
HEOPraHWYECKOM U OPraHU4eCKOM XMMHUH. 3aKOH COXPAHEHMSI MacChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPALLEHUS SHEPTUN ITPU XUMHYECKUX PEAKIIAIX

1.8 CxopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IMYHbBIX (PaKTOpOB

1.9 Oobpatumblie peakuun. XuMuyeckoe paBHoBecre. @akTopbl, BIUSIONINE HA
COCTOSIHME XUMHUYECKOTO paBHOBecHs. [Ipunnun Jle [llaTense

1.10 Dnexrponautuyeckas auccoruanusa. CHIbHBIE M Cia0ble 3JCKTPOJIUTHI.
Cpena BOAHBIX pacTBOPOB BEIIECTB: KMCTIast, HEUTpaibHas, meoyHas. Peakium
WOHHOI0 0OMeHa

1.11 OxucIUTENHHO-BOCCTAHOBUTEIBHBIC PECAKITUU
2  Heopraawdeckas Xumus

2.1 Hewmeramnel. Ilomoxxenne HemeramioB B Ilepuomnueckoit cucreme
xuMuueckux 3reMmeHToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB.
®dusznvecKkre CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpuUMepe
KHUCJ0poaa, cepbl, hochopa u yriaepoaa)

2.2 XWMHYECKHE CBOMCTBA BaXKHEHIITUX HEMETAJIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yrimepona W KpeMHHUS) U WX COCAMHEHHWH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAIIUX KHUCJIOT, BOJIOPOJHBIX coeauHeHui). Ilpumenenue
BaXXHCHMIIIMX HEMETAJUIOB U UX COCIUHCHUU

2.3 Meramnsl. [Tonoxxenne meranminos B [leproanueckoii cicTeMe XUMHUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOCHHUS DJIIEKTPOHHBIX 000JI0UYEK



atomoB MeTaioB. OOmme ¢Qusnyeckne cBoiicTBa MeTauioB. CIiaBsl
METaJUIOB. DJIEKTPOXUMHUYECKUH sl HAIPSHKEHUI METAIIOB

2.4 XuMHYECKHE CBOMCTBA BAXKHEHIIIUX METAJJIOB (HATPpUM, KaJIUH, KaJbIIHH,
MarHuii, aqTlOMUHUMN, IIUHK, XPOM, Ke€JIe30, MEAb) U UX coeauHeHui. O0uume
CIocoObI MOTy4YeHHs MeTasuIoB. [[puMeHeHrne MeTamioB B ObITY M TEXHUKE

2.5 T'emermueckas CBS3b HCOPraHNMYCCKNX BCHICCTB, IIPHHAICKAIIUX K
Ppas3IMIHbBIM KJIaCCaM

3 XUMHUS U KA3HD

3.1 Ponb xuMu# B 00€CTIEUCHUN YKOJIOTHIECKOMN, YHEPTETUIECKOMN 1 TTUTIIEBOI
0€30MacHOCTH, Pa3BUTUU MeAUIMHBI. [[OHSITHE 0 HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUUYECKHUX PEAKIINI

3.2 TlpencraBmeHus o0 OOMMX HAYYHBIX NPHHIMIAX MTPOMBIIIICHHOTO
MOJyYEHUs] BXXHEHMIIMX BEIIECTB. UETOBEK B MUPE BEIIECTB U MATECPUAJIOB:
BOXHEUINIME CTPOUTEIBHBIE MAaTEpUallbl, KOHCTPYKUHOHHBIE MaTepHUabl,
KpacKH, CTEKJIO, KEpaMHKa, MATEpPHUasbl JJs JIEKTPOHUKHA, HAHOMAaTEpPHUAJIbI,
OpraHUYeCKUE U MUHEPAIbHbBIC YI00pEHUS

3.3 Xwumus u 370pOBbE YETOBEKA: MPaBUIa MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MNpaBWiIa OE30MaCHOrO HMCIOJIb30BAHMS IPENapaTroB OBITOBOM
XUMHUHU B TOBCETHEBHOM JKU3HU

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

YMK «Xumus. 10 knacc. ba3oBblil ypoBEHb»
1 Xumus. 10 knacc: yue6. mis odmeoOpasoBat. opranusaruii / O. C.
["abpuensn,
N.T. Octpoymos, C. A. Cnagko. Xumus. 10 knacc. bazoBbliii ypOBEHb.
VY4eOHuK.
— M.: IIpocBemenue, 2025
2. DnekTpoHHas (hopma yuyeOHHKa.

YMK «Xumus. 11 kiacc. bazoBblid ypoBEHb»



1 Xumus. 11 xkmacce: yae0. aiis oo6meo6pazosar. opranuzanuii / O. C.
["aGpuensy,

N. T'. Octpoymos, C. A. CnaakoB. Xumus. 10 kinacc. ba3oBblil ypOBEHb.
YueOHuK.

— M.: IIpocgenienue, 2023

2 O. C. I'abpuenss u ap. Xumus. 11 kmacc. ba3oBsiil ypoBeHb. MeToauueckoe
nocobue.

3. DnekTpoHHas (hopma yuyeOHHKA.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. O. C. I'abpuensan, U. I'. Octpoymos, 1. B. Akcénoa, Xumus. 10 knacc.
bazoBblii ypoBeHb. MeToauyeckoe nocooue.

2 O. C. I'abpuensin u ap. Xumus. 11 kinacc. ba3oBsiif ypoBeHb. MeToandeckoe
nocooue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://www.alhimik.ru IlpencraBnensl crnenyromue pyOpUKH: COBETHI
a0UTYPUEHTY, YUUTEII0 XUMUH, CIIPABOYHUK (0O4€Hb OOJIbIIask T0100pKa TaOIuI]
M CIOPaBOYHBIX MAaTEpUaAIOB), Bec€nas XUMHS, HOBOCTH, OJMMITHA[IBI,
KYHCTKaMmepa (Macca MHTEPECHBIX UCTOPUUECKUX CBEJCHUMN )

2 http://www.hij.ru/ Xyprnan «XuMus ¥ KU3HB» TMOHSITHO W 3aHUMATEIHHO
paccka3biBaeT 000 BCEM MHTEPECHOM, YTO MPOMCXOJUT B HayKe U B MHUPE, B
KOTOPOM MBI JKUBEM.

3.http://chemistry-chemists.com/index .html xumus». B xxypHase npencrarieHo
MHOKECTBO  OIBITOB IO XHWMHH, COJEPKUTCS MHOTO 3aHHMAaTEIbHON
UHpOpMaIK, MO3BOJIAIOIIECH YBJI€Ub YYEHUKOB JKCIEPHUMEHTAIbHON YacThbIO
npeaMeTa.

4 http://c-books.narod.ru Jluteparypa mo XuMum.

5 http://1september.ru/ . Kypnain «IlepBoe ceHTAOPs» sl yAUTENEH U HE TOJBKO.
B HéM mpencraBieHo 00JbIIOE KOJIMYECTBO PabOT YYEHUKOB, B TOM YHCIIE U
HCCJIEI0BATENIbCKOT0 XapakTepa.

6 http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil MIKOIBHBIN MOpTal
CO CCBUTKaMHM Ha 00Pa30BaTENbHBIC CAUTHI IO XUMUH.

7.www.periodictable.ru  COopHMK craTeii 0 XHUMHYECKHX OJCMCHTaX,
WJUTIOCTPUPOBAHHBIN HKCIIEPUMEHTAMHU.



