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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo XMMHM Ha YPOBHE cCpeaHero oOmero oOpa3zoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii Deneparum,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaibHOi 00pa3oBaTeNbHONW MPOTPaMMBI CPEIHETO OOILIETo
obpazoBanus (POII COO), mpexacraBnenHsix B DenepalibHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Konnenmmu mnpenojgaBanus y4eOHOro mpeamera «XUMHS» B
oOpa3oBaTenbHBIX Opranu3anusax Poccuiickoir @eneparuy, pealn3yOnuXx OCHOBHBIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX NosioxkeHu «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxkenue IlpasurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJOB K pa3palOTKe MPOTpaMMbl MO0 XHMHH, K OMPEICICHHUIO0 OOIIeH cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUS OOyUaIOMINXCs CpeicTBaMU yuyeOHoro npeamera «Xumusi» ans 10-11
KJIacCOB Ha ©0a30BOM ypOBHE COCTaBWJIM KOHIeNTyalbHble mnojoxenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, coAepKaHMs, pe3yJbTaToB OOyueHuss M TpeOOBaHMH K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe 00pa3oBaHUE, IMOJTydaeMO€ BBIITYCKHUKaMH O00Ie00pa3oBaTeIbHON OpraHu3aluy,
SBJIIETCS HEOTHEMIJIEMOM YacThio UX 00pa3oBaHHOCTU. OHO CIYXUT 3aBEPIIAIOIINM ITAlloM pealu3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIMX LEIOCTHOHN cucreme
XAMUYECKOTO 00pa3oBaHUs. DTH [EHHOCTH KacaloTCs MO3HAHWS 3aKOHOB TNPHUPOJBL, (HOPMUPOBAHHS
MHPOBO33pEHUS U OOLIel KylIbTYphbl YElIOBEKa, a TAKKe IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO M MpPHUPOJIHOHN cpene. Peanmsyercss xumudeckoe oOpa3oBaHHe OOy4arouuxcs Ha
YpPOBHE CpeaHero ooOmero oOpa3oBaHUS CPEICTBAMH Y4EOHOTo mpeaMmeTa «XuMUs», CoJIepKaHHe W
MIOCTPOEHHE KOTOPOIO OIpPENENIEHbl B MPOrpaMMe MO XMMHMU C Y4ETOM CHEHU(PUKH HAyKH XUMHH, €€
3HA4€HUs B MO3HAHUU NIPUPOJIbI U B MATEPUATbHOM JKU3HU OOIIECTBA, a TAKXKE C yIETOM OOIIMX Ienel u
IPUHLHUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro oouiero oOpa3oBaHUs B
Poccuiickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT ocoOyl0 poJib B COBPEMEHHOMH
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaibHOW KynbTyphl. OHa BHOCHT CBOM BKJIaa B
(dbopMupOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JlaHHE IEJIOCTHOIO IMpeACTaBieHUs 00
OKpYXKaloIlleM MHUpPE KaKk O €IMHCTBE MPUPOJIbI U YelOBeKa, KOTOpoe (GOPMHUPYETCsl B XUMHUHM Ha OCHOBE
IIOHMMAaHUs BELIECTBEHHOIO0 COCTAaBA OKPYKAIOIIEr0 MHpA, OCO3HAHUS B3aWMOCBSI3H MEXAY CTPOECHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aMMOAEHCTBYS C JPYTUMU €CTECTBEHHBIMHM HayKaMH, XUMHUsI CTajla HEOThEMIIEMO YacThbIO
MHUPOBOH KYJIbTYpbl, HEOOXOUMBIM YCIOBHEM YCHEIIHOTO TpyJa W >KU3HU KaXKIOTro wieHa oOIIecTBa.
CoBpeMeHHass XUMHUS KaK Hayka cO3MJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HallpaBieHa Ha
peleHre riaodaabHbIX MPOOJIEM YCTOMUMBOIO pPa3BUTHUSL YEJOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
IIUILEBOH, SKOJOTHUECKOW O€3011aCHOCTH U OXpaHbl 370POBBSI.

B cooTBeTcTBHHU ¢ OOLIMMH LEISIMU U IPUHIMIIAMH CPEIHEro o01ero oopa3oBaHus CoJiepKaHUe
npeamera «Xumus» (10—11 kmaccel, 6a30Bblii ypOBEHb H3YYEHUs) OPUEHTUPOBAHO MIPEUMYIIIECTBEHHO Ha
OOIIEKyIBbTYPHYIO MOATOTOBKY OOYYaIOUIMXCS, HEOOXOIUMYIO UM ISl BBIPAaOOTKM MHMPOBO33PEHUECKHX
OpPUEHTUPOB, YCIEUIHOTO BKJIIOYEHMS B JKU3Hb COLIMYMa, MPOJOJDKEHHMsS OOpa3oBaHMs B pa3IMYHbBIX
001acTsAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnstomuMu npeamera «XuUMHsS» SBISIOTCS 0a30Bble Kypcbl — «OpraHudeckas XUMHsD» U
«O01as 1 HeopraHudeckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SBJISIFOTCS OCHOBBI
0a30BO¥ HayKH: CHCTEMa 3HAHHWI MO HEOPraHMYECKOH XUMHUU (C BKIFOUCHUEM 3HAHUIT U3 00IIeil XUMUH )
u opraHndyeckod xumuu. @DopMHpoBaHME JAaHHONW CHUCTEMbl 3HAHMHA TPH HM3YyYEHUU IMpeaMeTa
o0ecrieynBaeT BO3MOXKHOCTh PAaCCMOTPEHUSI BCETO MHOI000pa3us BELIECTB HA OCHOBE OOLIMX MOHSATHIA,
3aKOHOB U TEOPUN XUMUH.



Crpykrypa coaepkanus KypcoB — «Opranuueckas XuMus» U «O0IIass 1 HeOpraHWYecKass XUMUS
chopMupoBaHa B MporpaMMe IO XHMHH Ha OCHOBE CHCTEMHOTO IOJXO0Ja K H3YYCHUIO Y4eOHOTO
Marepuaga W OOYCJIOBJICHA HCTOPHUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHWA Ha ONPEICIEHHBIX
TEOPETHUECKUX YpOBHsX. Tak, B Kypce OpPraHMYecKOd XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOU TEOPUHM CTPOCHHUSI OPraHMYECKUX COCTUHEHUM, a TAK)KE€ Ha YPOBHE CTEPEOXUMHUUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTpoeHuH BemiecTB. CBeAeHHS 00 M3ydaeMblX B Kypce BEIIECTBax
JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJOB JI0 CJIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX cOoequHeHUU. B kypce
OPraHWYECKOW XWMHH TIOJIydalOT pa3BUTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs NIEPBOHAYAIBHBIC MPEJCTABICHUS O XMMHYECKON CBS3H, KIacCH(PUKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMUYECKON PEAKIUH.

[Tox HOBBIM YIJIOM 3pEHUS B MpeAMETe «XHUMHs» 0a30BOr0 YPOBHS pacCMaTPHUBACTCS W3YUCHHBIH
Ha YpOBHE OCHOBHOI'O 0O1IEro 00pa30BaHUs TEOPETHUUECKUN MaTepuai U (PaKTOJIOTrHYEeCKUE CBEICHUS O
BEIIECTBAX U XUMUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas u HeopraHuyeckas XUMHUS
oOyyarouuMcsi TPEIOCTaBIAETCS BO3MOXKHOCTh OCO3HaTh 3HAUYEHHE MEPHOJUYECKOr0 3aKOHa C
0OIIIETEOPETUUECKIUX M METOJIOJIOTHYECKUX TIO3UIMN, TIIyO)Ke TMOHATh HCTOPUYECKOE HU3MEHEHHUE
(GyHKIIMI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONIEH U TPOTHOZUPYIOMIEH.

Enunnas cucrema 3HaHW O BaXHEWIIMX BENIECTBAX, MX COCTaBe, CTPOEHWUH, CBOMCTBaX H
MPUMEHECHHH, a TaKXKe O XHUMHUYECKHX PEAKIUSIX, WX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTECKaHUS
nonoJHsAercs B Kypcax 10 u 11 kimaccoB 351eMeHTaMH COAEPKaHUsL, UMEIOIIUMH KYJIbTYpPOJIOTHYECKUI U
MPUKIATHON XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT TOHHMAHHMIO B3aWMOCBS3UM XUMUU C JAPYTUMHU
HayKaM{, pAacCKpbIBAIOT €€ poJib B TO3HABATEIHPHOM U TMPAKTHUUECKOW JEATeIbHOCTH 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIMTAHHMIO YBKEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUU U TPAKTUUECKUX
MPUJIOKEHUH XUMHH, TIOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M INYHOCTHO 3HAUYMMBIX
npoOieMax, CBSI3aHHBIX C XHMHUEH, KPUTUYECKH OCMBICIMBATh WMH(MOPMALMIO U NPUMEHSATh €€ st
MIOIOJIHEHMS 3HAHWUM, PEICHUS NHTEIUIEKTYAJIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0OBATENbCKUX 3a1a4. B
LIEJIOM CoJiep’KaHue Y4eOHOTO mpeaMera «XHUMHsD) JaHHOTO YPOBHS H3YYEHHS OPHUEHTUPOBAHO Ha
dhopmMupoBaHHEe y 0OOYYaIONIUXCS MHUPOBO33PEHUECKONW OCHOBBI JJIsi MOHUMAaHUs (PUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuaibHOE EIUHCTBO HEOPraHMYEeCKOr0 M OPraHu4yeckoro Mupa, OO0yCIOBJIECHHOCTH
CBOWCTB BEIIECTB UX COCTABOM U CTPOEHHEM, IO3HABAEMOCTb MIPUPOIHBIX SIBICHHUMN MYTEM dKCIIEPUMEHTA
U pelIeHUs] MPOTUBOPEUUH MEXIy HOBBIMH (DAKTaMHM U TEOPETHUUYECKUMHU MPEANOChUIKAMH, OCO3HAHUE
pOJIM XMMHUU B PEUICHUH SKOJOTHMYECKUX MpoOiIeM, a Takke MpodieM cOepeskeHUs! SHEepreTH4YecKUX
PECYpPCOB, ChIPbs, CO3/1aHHS HOBBIX TEXHOJIOTUI U MaTEpUAIIOB.

B mnnane pemienus 3amad BOCIUTAHUS, PA3BUTUS W COLMAIM3AMHM OOYYaIOIIUXCS MPUHSATHIE
porpaMMoON MO XUMHUHM TMOAXOAbl K ONPEIEICHUI0 COACpPKAaHUSA U TOCTPOCHUS MpeaMmera
npeaycMaTpuBaoT (HopMHUpPOBaHHE YHUBEPCATBHBIX y4eOHBIX NEHCTBHUI, MMeromux 0a30Boe 3HAUYCHUE
JUIS Pa3IMYHBIX BUIOB JEATEILHOCTH: PEIICHUs MpoOiieM, MOUCKa, aHallu3a U 00paboTKU UH(OpMALIUH,
HEOOXOIUMBIX JJIsi MPHOOPETEHUs OMbITa MPAKTUYECKOM M HCCIEI0BATEIbCKONW JesITeNbHOCTH,
3aHUMAIOLLEH Ba)KHOE MECTO B IO3HAHUU XMUMUHU.

B npaktuke mpernopaBaHus XUMHUU KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, TaK M Ha
ypOBHE cpeaHero oOmiero oOpa3zoBaHUsl, MPH ONPEACTCHUH COAEPKATEIBHOW XapaKTEpUCTUKU Iiesen
W3y4YeHUs1 MpeIMeTa HalpaBJICHHEM MEpPBOCTENEHHOM 3HAYMMOCTH TPAAMIMOHHO MPHU3HAETCA
(dbopMHUpOBaHHE OCHOB XUMHUYECKOW HAayKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM
JESATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOM TOYKH
3pEHUsI TAKOM MOJX0] K ONIPEAETICHUIO LIeJIel U3yUeHUs ITPEAMETA SIBISIETCS BIOJIHE ONPABJIAHHBIM.

CornacHo TaHHOW TOYKE 3pEHHS TJIaBHBIMU IESIMU U3YUEHUsS TpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 k1.) aBHSAIOTCSA:

e (opmupoBaHUE CHUCTEMBl XMMHUYECKHX 3HAHMHA KaK BaKHEHIEH COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JIEKAT KIFOUYEBbIE MOHATHS, (PyHIaMEHTalTbHbBIC



3aKOHBI M TEOPUU XUMHH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHUE U IIOHUMAHUE CYIITHOCTH JIOCTYITHBIX
0000IIIeHNT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpHEH WX pPa3BUTUS U
CTaHOBJICHUS;

e (opmupoBaHue © pa3BUTHE TMPEACTABICHUI O HAYYHBIX METOJAX I[IO3HAHUS BEIIECTB H
XUMHYECKUX PEaKIHid, HEOOXOIUMBIX ISl MPUOOPETCHHS YMEHHA OPHEHTUPOBATHCS B MHPE
BEIIECTB M XHMHYCCKUX SIBJICHUH, WMCIOIIUX MECTO B TMIPHPOJC, B MPAKTUUCCKOW U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH W CHNOCOOOB AEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJEHHWEM U OOBSICHEHHEM
XUMHUYECKOTO HKCIIEPHUMEHTA, COOTIOICHIEM MTPaBUII O€301acHOTO OOpPAIeHHUs C BEIECTBAMHU.

Hapsiny c ostuM, cojaepkaTenbHas XapakTepUCTHKAa LelNed W 3aJa4 H3YyYeHHs IpenMeTa B
MporpaMMe IO XMMHH YTOYHEHa M CKOPPEKTUPOBAHA B COOTBETCTBHHM C HOBBIMH IPHOPUTETAMU B
cucteMe cpeaHero oOmiero oOpazoBanusi. CerofHss B TNPENOJAaBaHUM XUMHH B OOJBIIEH CTEICHH
OoTna€Tcsl TPEANOYTCHHE MPAKTHYCCKOW KOMIIOHEHTE COJACpIKaHHsS OOYYeHUs, OPUECHTUPOBAHHOW Ha
MOATOTOBKY BBIITYCKHMKA OOIIe00pa30BaTeIbHOM OpraHu3aliy, BJaJCloUlero He HaOopoM 3HaHMM, a
(YHKIIMOHATEHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSMH AKTHBHOTO TIOJMYYCHHS 3HAHUH U
MPUMEHCHHSI UX B PEATTbHOM JKH3HU JUTSl PEIICHUS TPAKTHYCSCKHUX 3a1a4.

B ¢BsI31 ¢ 3TUM TIpH M3YYEHUU TIpeIMeTa « XUMUSD) TOMUHHUPYIOIISe 3HAYCHHE MPUOOPETAIOT TaKHe
eNU ¥ 32]1a9H, KaK:

amanTanus OOyJaromuXcsi K YCIOBHSIM JMHAMHYHO pa3BUBAIOIIETOCS MHpa, (HopMHUpOBaHHE
WHTEIUIEKTYaJlbHO  Pa3BHTOW  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITCIIBHOMY MPUHATHIO TPAMOTHBIX PEIICHUHA B KOHKPETHBIX KU3HEHHBIX CHTYAIIHSIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMECHEHUEM;

dbopmupoBaHre y OOy4YaAIOMMXCS KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHIIMI), HMMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHUE JUISl Pa3IMUHbIX BUAOB JAEATEILHOCTU: PelIeHusl mpobiem, Mmoucka, aHaiausza u
00paboTkn mH(MOpPMAIUK, HEOOXOIUMBIX NJIsi MIPHUOOPETEHUS OMBITA ACSITEIILHOCTH, KOTOpas 3aHUMAEeT
BaKHOE MECTO B NO3HAaHMM XUMHH, a TaKKe JJIs OLEHKU C IMO3UIUN SKOJOTMYECKOW Oe30MacHOCTH
XapakTepa BIHUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPraHM3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATENIbHBIX HMHTEPECOB, WHTEIJICKTyalbHBIX U TBOPUYECKUX CIOCOOHOCTEH
oOyuarouuxcs: CoCOOHOCTH CaMOCTOSTEIbHO MPUOOPETAaTh HOBbIE 3HAHUS 110 XUMHHU B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU TSl TIOMCKA
U aHaJIM3a y4eOHOW U HAyYHO-TIOMYJISIPHON HMHGOPMAIIMN XUMUYECKOTO COIeP KaHMUS;

dbopMupoBaHMEe U pa3BUTHE Yy OOYYAIOIIMUXCS aCCOLMATUBHOTO M JIOTHYECKOTO MBIIIICHHUS,
HaOJI0IATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, IIPH
TUTAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs yOeKIEHHOCTH B T'YMAaHHCTUYECKOW HAMpPaBJICEHHOCTH XUMHH, €€
BKHOM POJIM B PEIICHUHU IJIOOANBHBIX MPOOJIEM PalMOHAIBLHOTO MPUPOIOTOIH30BAHUS, MOMOJIHEHUS
SHEPreTHUYECKUX PECypCcoB U COXPAaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOT0 OTHOIICHUS K MPHUPOJIE U CBOEMY 3JI0POBBIO, a TaK)Ke MPUOOPETEHHsI OMbITA UCTIOIH30BAHUS
MOJIYYEHHBIX 3HAHWM JAJIS MPHUHITHUS TPAMOTHBIX PEIIEHUH B CHUTYallUsSX, CBA3AHHBIX C XUMUYECKUMU
SIBIICHUSIMU.

B yuebHOM mutaHe cpemHero oomiero oOpa3oBaHus MpeaMeT « XuMus» 6a30BOro ypoBHS BXOJUT B
COCTaB MpeaIMeTHOM 00macTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHD».

OO1ee yuCIIO YacoB, OTBEAEHHBIX I M3y4eHUS XUMHUH, HA 0a30BOM ypOBHE CpEIHEro o0Iero
obOpa3oBanus, cocrapiser 68 yacos: B 10 kinacce — 34 yaca (1 wac B Henenmo), B 11 kmacce — 34 yaca (1
4ac B HEJIEINIO).

COJAEPKAHUE OBYUYEHUA

10 KJIACC



OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

IIpeamer opraHM4ecKOol XUMUHU: €€ BO3HUKHOBEHME, PAa3BUTHE U 3HAYCHHUE B IIOJIyUCHHM HOBBIX
BEILIECTB M MaTepUaAIOB. Teopus CTpOEHUS OpraHMYecKux coennHeHuil A. M. bytinepoBa, €€ OCHOBHbIE
nosiokeHus. CTpyKTypHble (OpMyJbl OpraHMYecKUX BewiecTB. ['omosorus, msomepus. XuMudeckas
CBSI3b B OPraHUYECKUX COCTMHEHUSX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenre o kinaccuukanuu OpraHuyeckux BemlecTB. HomeHknaTypa opraHM4ecKux
COEIMHEHUI (cucTeMaTHuyecKas) W TpUBHAJIbHbIE HA3BaHUSA BAXKHEHIIMX MpEACTaBUTEIEH KiaccoB
OPraHUYECKHUX BELIECTB.

DKclepuMEeHTANIbHBIE METOIbI U3YYEHUS BEIIECTB U UX MPEBPAILlEHUI: 03HAKOMJIEHUE C 00pa3liaMu
OPraHMYECKHUX BEIIECTB M MarepualaMd HAa HX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHUYECKHX
BEIIECTB, HAONIOJIEHWE U OINHCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKHX
BELIECTB MPU HarpeBaHuM (IJIaBjlIeHNE, OOYTIIIMBAHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psAl. MeTaH U 3TaH — MPOCTEUIINE TPEACTABUTENN
aJIKaHOB: (PU3MYECKHEe U XUMHUYECKHE CBONCTBA (peakUuu 3aMEIleHUs U TOpEHUs), HaXOXKJIEeHUE B
MIPUPOJIE, IOJy4YEHNE U IPUMEHEHNE.

AJNKEHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHMH psAa. OTWIEH W HNPONWIEH — MpOCTEeHINe
MPE/CTaBUTENIM  QJIKEHOB: (U3MYECKHMe U XHMHUYECKHE CBOWCTBA (peakiuu TUIPUPOBAHMUS,
raJIoreHUPOBAHUS, THIpATAllU{, OKHCIEHUS U MOJIMMEPHU3aLIN), TOJyYeHUE U IPUMEHEHHE.

Anxamuensl: Oyraaues-1,3 u MetunOyraaueH-1,3: ctpoeHne, BaXHEHIINE XUMHUYECKUE CBOMCTBA
(peaxuus nonumepusanuu). [loaydyeHne CHHTETUYECKOTO KaydyyKa U PE3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU PsiA. ALETUIIEH — MPOCTCUIINN
IPEICTaBUTENIb AJKUHOB: COCTaB, CTPOCHUE, (HU3UYECKME U XHUMHUYECKHE CBOMCTBA (peakiuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlUH, TOPEHU), IOJy4eHUE U IPUMEHEHHUE.

Apensl. beHzon: cocraB, cTpoeHHe, (QHU3MYECKME U XUMHUYECKHE CBOICTBa (peakuuu
rajJJoreHUpOBaHUSA U HUTPOBAHUs), IIOIydeHHE U IpUMeHeHue. Tonyon: cocmas, cmpoenue, gusuveckue u
Xumuueckue Cceoucmea (peakyuu 2an02eHUpo8anus U HUMPOBAHUs), NOIYYeHue U HnpUMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHUECKast CBS3b MEXKIY YIJIEBOAOPOJAMH, IPUHAUICKAIIMMHA K Pa3IU4YHbIM
KJIaCCaM.

[IpupoHble MCTOUHUKHU YriaeBoaopoJoB. ITpupoaHslil ra3 u nomyrHaele HepTsHbIE Ta3bl. HedTh 1
e€¢ mpoucxoxzaeHue. CrocoObl rmepepaOOTKM He(pTU: TMEperoHka, KpEeKUHI  (TepMHUYECKUH,
KaTaJuTuaeckuil), nuponus. [Ipoaykrsl nepepaboTku HedTH, MX TPUMEHEHHE B IIPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpoayKThI €ro nepepadoTKH.

DKcIepUMEHTAIbHbIE METO/Ibl U3YUEHHSI BELIECTB U UX MPEBPALICHUN: O3HAKOMIIEHUE ¢ 00pa3aMu
IU1acT™Macc, KaydyykoB M pe3uHsbl, kosekuuu «Hedte» u  «Yrosb», MoAenMpoBaHHE MOJEKYI
YIJIEBOJOPOJOB U TaJIOr€HONPOU3BOAHBIX, NMPOBEACHNE MPAKTUYECKONW PabOThI: MOJyYeHUE 3TUJICHA U
H3yYECHUE €ro0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss 1mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJMYECTBA HCXOJIHOTO
BEIIeCTBAa WJIM MPOAYKTa PEaKUUU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJIHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeiMHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHOJ M ATAHOJ: CTpOEHHE, (PU3MUECKHEe U XMMHUYECKHe
CBOMCTBa (peakuMM C aKTUBHBIMM METallaMHM, TaJOT€HOBOJOPOJaMH, TOpPEHHE), INPUMEHEHHUE.




BonoponHbie cBsi3M MeXIy MOJIEKyJaMu CHUPTOB. JleficTBME MeTaHOJa W 3TaHOJa Ha OPraHHU3M
YeJI0BeKa.

MHOroaToMHbI€ CIHUPTHI. DTWICHTJIMKOJb M TIMIEPUH: CTPOCHHE, (PU3UYECKUE M XUMUYECKHE
CBOMCTBa (B3aMMOJIEHCTBUE CO IIEJOYHBIMM METAJUIAMH, KaueCTBEHHAs pEaklus HAa MHOIOATOMHBIE
cnupthl). JlelicTBUe HAa OpraHu3M 4esoBeka. [IpruMeHnenue riaumepruHa U 3TUIEHIJIMKOJIS.

@DeHo: CTPOEHUE MOJIEKYNbI, (QU3MYECKHME M XUMHMUYecKue cBoicTBa. TokcHyHOCTH (QeHouna.
[Ipumenenue denoua.

Anpnerunpl U kemownvl. DopMaNBIETHA, AlETANBICTHA: CTPOCHHE, (PU3MYECKHEe UM XHUMHUYECKHE
CBOMCTBa (peaKui OKUCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIMH), [10JIyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIPEEIIbHBIE KapOOHOBBIE KUCIOThl. MypaBbUHAsA U YKCYCHAsI KUCJIOTBI: CTPOCHHUE,
¢du3nveckne U XUMUYECKHE CBOMCTBA (CBOMCTBaA, OOIIME U KJIacca KUCIOT, PEaKUusl dTePUPHUKALNN),
noysyyeHue M npuMeHeHue. CTeapuHOBasi M OJIEMHOBAas KHUCIOTHl KaK MPEACTABUTENN BBICIIUX
KapOOHOBBIX KUCJIOT. MblIa KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeiiCTBHE.

CrnosxHble 3(upbl KaK MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. I'Maponu3 ciokHbIX 3gupoB. JKUpsI.
I'mpponus xupos. [Ipumenenne xupoB. bruosornueckas posib )KUPOB.

VYrineBojabl: cocraB, KiaccuU(UKaIUs YIrJIeBOJOB (MOHO-, IW- M ToJucaxapunbl). [nmoko3a —
MPOCTENIINI MOHOCAaxXapua: 0COOEHHOCTH CTPOEHHS] MOJIEKYJbl, (PU3HUECKHe U XUMUYECKHE CBOWCTBA
(B3ammosieiictBre ¢ TuapokcuaoMm Mmenu(ll), okucieHne amMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TIJIIOKO3bl), HaXOXIEHHE B MPUPOJE, MPUMEHEHHE, OMOJIOruYecKas poib.
®ortocunTe3. PpyKkTO3a KaK U30MEP TITHOKO3HI.

Kpaxman wu wnemmono3a kak npupofHble moiumepbl. CTpoeHHe Kpaxmana U I[eJUTHOJIO3BI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaina (TUIpOoIn3, KaYeCTBEHHAs PeakLUs C HOJIOM).

OKcIepUMEHTAIIbHbIE METO/Ibl N3yUEHHsI BELIECTB U MX NMPEBPALEHUI: IPOBEICHUE, HAOIIOJEHUE U
ONHCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAaYECTBEHHBIE PEAKIMHU OJHOATOMHBIX
cnupToB (OKHCIEeHHE 3TaHona okcuaoM Meau(ll)), MEHOTOaToOMHBIX CTUPTOB (B3aMMOACHCTBUE TIIMIIEPHUHA
¢ ruapokcuaom memu(ll)), ampmerunoB (OKHCIIeHHE aMMHUAYHBIM pPacTBOpoM okcuma cepedpa(l) wu
ruapokcuaoM meau(ll), B3aummoneiicTBue Kpaxmalia ¢ HOJOM), NMPOBEIACHUE MPAKTHYECKOW padOTHI:
CBOICTBa pacTBOpa YKCYCHON KUCJIOTBHI.

PacuérHble 3a1aun.

Bbluncienuss 1mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEéMa, KOJMYECTBA HCXOJHOTO
BEIIECTBA WM IMPOAYKTa PEakUUu IO HU3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 UCXOTHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcoaeprkalie OpraHn4ecKue CoeMHEHMSI.

AMHMHOKHCIIOTBl Kak aM@oTepHble opraHudeckue coequHeHus. dusznyeckue MW XUMHUYECKHE
CBOICTBA aMUHOKHCIIOT (Ha IpuMepe MMLKHA). bruojoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTu sl

benku xak npupoaHble BHICOKOMOJIEKYIApHbIe coeanHeHus. [lepBuuHas, BTopu4Has U TpeTUYHas
CTpyKTypa OesnkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, ACHATYpalysl, KayeCTBEHHbIE pEaKkIM1 Ha
OemnKu.

DKcIepUMEHTAIbHbIE METOIbl M3YYEHMs BEIECTB M UX MPEBpaIleHUi: HAOII0AeHUEe U ONKCaHHue
JIEMOHCTPAIIMOHHBIX OTIBITOB: IeHATypalysl OEJIKOB ITPU HAarpeBaHUU, LIBETHBIE PEaKIH OENIKOB.

BbicokoMoieKkyIsIpHbIE COeANHEHUS

OCHOBHBIE TIOHATHS XMMHMHU BBICOKOMOJIEKYJISIDHBIX ~ COEJUHEHHUIl: MOHOMEp, TOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPHU3alMH, CpeAHsAs MoJieKysaspHas Macca. OCHOBHBIE METO]IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUI — NOIMMepH3alts U MOJIMKOHICHCALIUS.

DKcIepuMEeHTaIbHbIE METO bl U3YUEHHSI BELIECTB U X MPEBpAIeHUN: 03HAKOMJIEHHE ¢ 00pa3aMu
MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayqyKOB.

MeXnpeIMeTHbIE CBS3H.



Peanuzanuss MEXNpeAMETHBIX CBs3€M IIpM M3Y4eHMHM oOprasndeckol xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK M TOHSITUH,
SIBJIFOILUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmre ecTecTBEHHO-HAyYHBbIC TOHSATHS: SBIICHHE, HAydyHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamM3, CHHTE3, KiIacCU(UKAIMs, MEePUOJAUYHOCTh, HAOIIONEHUE, W3MEpPEHHUEe, OKCIIEPUMEHT,
MOJIEIIUPOBAHUE.

®du3nka: Marepusi, SHEprus, Macca, aTroM, 3JIEKTPOH, MOJEKYla, SHEPreTU4YEeCKU YpOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHOE€ COCTOSIHME BEIIECTBA, (PM3MYECKUE BEJIMYMHBI U E€AMHHUIBI HX
H3MEpPEHUs.

buonorus: knerka, opraHusM, Ownocdepa, OOMEH BEmIECTB B OpraHum3Me, (POTOCHUHTES,
OMOJIOTUYECKN aKTUBHBIE BEIIECTBA (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MuHEpabl, FOpHbIE OPO/IbI, OJIE3HBIE HCKOMAEMBbIE, TOTIUBO, PECYPCHI.

TexHosorusi: mNHIEBbIE MPOAYKTHI, OCHOBBI pAllMOHAJIBHOTO MHUTAHHS, MOIOUIME CpEACTBA,
JIEKapCTBEHHbIE M KOCMETMUYECKHE IIpernapaThl, MaTepuanbl W3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XuMHUYecKui 37eMeHT. AToM. Smpo atoma, M30TOIBI. DIIEKTpOHHAs 000JI0YKa. DHEPreTHUYECKUE
YPOBHH, TOIYpPOBHH. ATOMHBIE oOpOuTtamu, S-, P-, d- smemeHTsl. OCOOEHHOCTH pacrpeacIeHuUs
JJIEKTPOHOB TO OpOUTAsIM B aTOMaxX »JJIEMEHTOB TIEPBBIX UETHIPEX TEPHOJIOB. ODJIEKTPOHHAS
KOH(UTYpaIys aTOMOB.

[Tepuonnueckuii 3akoH u llepuonnueckas cucrema xumudeckux snemeHToB [[. M. Menneneena.
CBs3b nepuoauyeckoro 3akoHa u Ilepuoauueckoil cucteMbl XuMuieckux 3yemMeHToB /. 1. Mennaeneena
C COBPEMCHHOW TEOpHUEH CTPOCHHsSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOWCTB XHMHUYECKHX
AJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyIIaM W TepHojaM. 3HaueHUe
MePUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemecTBa. XUMHYECKash CBSI3b. BUIBI XUMUYECKON CBSI3M (KOBAJICHTHAsI HEMOJSApHAS U
MOJISIpHAsi, WOHHAs, MeTa/uinyeckas). MexaHu3mMbl 0Opa30BaHMs KOBAJEHTHOW XHMHUYECKOW CBS3U
(oOMEHHBI M JTOHOPHO-AKIENTOPHBIN). BogopomHas cBs3b. BalleHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTD.
Crenenb okuciieHus. MIoHbI: KATHOHBI M aHUOHBI.

BemecTBa MOJNIEKYISIPHOTO Y HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tumbl KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAUIMUECKON PEIIETKH.

[Tonatue o aUCHEpCHBIX cucTeMaX. VICTMHHBIE W KOJUIOMIHBIE pacTBOphl. MaccoBas 0
BeIllECTBA B pacTBOpE.

Knaccudukarnuss HeopraHudeckux coeauHeHud. HomeHkIaTypa HEOpPraHWYecKHUX BEIIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIICKANTUX K PA3TUUYHBIM KJIACCaAM.

Xumunueckas peakmus. Kinaccuduxamnuss XaMU4ecKuX peakiiuii B HEOPraHUYECKOM U OpraHUYeCcKOM
XUMUHU. 3aKOH COXpPaHEHUsl MacChl BEUIECTB, 3aKOH COXPAaHEHUsS U MPEBpAIICHUS SHEPrUM MpHU
XUMUYECKUX PEAKIHUSAX.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IHYHbIX (pakTopoB. OOpaTUMBbIE peaklui. XUMHUYECKOe
paBHOBecHe. DAaKTOPBI, BIUSIONIME HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipuniun Jle larense.

DnexTponuTHueckas nucconuanus. CuiabHble U crnadble dMeKkTpoauThl. Cpefa BOIHBIX PacTBOPOB
BEILIECTB: KUCTas, HEUTpalbHas, HIEJI0YHasl.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC PEAKIIUH.



DKCIepUMEHTAIbHBIE METOJbl M3YYCHHs BELIECTB M MX NpPEBpallleHHid: AEMOHCTpauus TaOiuil
«Ilepuomuueckas cucrema XxuMuueckux dsneMeHtoB . M. Mengaeneea», wusydeHue Mozenen
KPUCTAITIMYECKUX PELIETOK, HAOMIOJEHUE U ONMCAHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznoxeHue IepokcHuja BOJOPOAA B IPUCYTCTBUU KaTalu3aTopa, OIPEIEIEHHE Cpelbl pPacTBOPOB
BEIIECTB C TOMOIIBIO YHHMBEPCAJIBHOTO WHIMKATOpa, pEakuyd HOHHOTO OOMEeHa), IpOBEJCHUE
MPAKTUIECKON paboThl «BiusiHre pa3MUYHbBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH PeaKIumy.

Pacuérnbie 3amaum.

Pacu€rbl 1o ypaBHEHUSM XUMHYECKHX pEaKIUil, B TOM 4HCIE TEPMOXUMHUYECKUE PaCUETHI,
pacuéThl ¢ UCIIOJIb30BAHNEM TIOHATHUS «MACCOBasi J0JIs BEIIECTBAY.

Heoprannueckass xumus

Hewmeramnsl. [lonoxenne nHemeramwioB B lleproanyeckoit cucreMe XxuMuueckux anemeHTos /1. M.
MenneneeBa U 0COOEHHOCTH CTpPOEHHS aroMoB. DuU3HUECKHE CBONCTBA HEMETAJJIOB. AJUIOTPOINHUs
HEMETAJUIOB (Ha MpuUMepe Kuciaopoaa, ceprl, pochopa u yrieponaa).

XUMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphl, a30Ta, (ocdopa, yriepoaa u
KpEMHHUS) ¥ UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COSTUHEHNH).

[IprMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxxenne MmeramioB B Ilepmoamueckoi cucrteMe XMMH4YecKuX 3ieMeHToB JI. .
MenpneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000J0YEK aToMOB MeTayuioB. O0mme (usndeckue
cBOMCTBAa MeTAIIIOB. CIUTaBbl METAIJIOB. DIEKTPOXUMHUYECKHUN PsAJT HATPSHKEHUH METAJIOB.

XWMHYECKHE CBOMCTBA BAXXHEUIIUX METAIUIOB (HATPUM, Kajaui, KaJbIMH, MAarHUW, aTIOMUHUMN,
LIUHK, XpOM, YeJe30, Me/Ib) U UX COCTUHEHHH.

O61ue crnoco6bl Noay4eHus MeTamioB. [IpuMeneHne MeTamuioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YE€HHs BELIECTB M UX IPEBPALICHUI: HM3y4YE€HUE KOJUICKLIUU
«MeTamibl ¥ CIUIaBbl», 00pa3lloB HEMETAUIOB, PELIEHHE SKCIEePUMEHTAIbHBIX 3371a4, HAOIIOJCHHE U
ONHCAaHHE JIEMOHCTPAL[MOHHBIX M JIAOOPATOPHBIX OMBITOB (B3aMMOJAEHCTBHE TMAPOKCHIA ATIOMUHMS C
pacTBOpaMu KUCIIOT U 1LeJIoueli, KaYeCTBEHHbIE PEAKIIMH Ha KATHOHBI METAJIIOB).

Pacuérhpie 3amaun.

Pacuérsl Maccel BeljecTBa UM 00bEMa Ira3oB [0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce WIH
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKLUU BELIECTB, pacu€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IIPOJyKTOB PEAKLUH, €CIIU OJHO U3 BEIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Ponp xuMum B oOecneuyeHHM SKOJIOTMYECKOH, SHEpreTHMYecKOW W NHIEBOW Oe30MacHOCTH,
pa3BUTHH MeIULMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIECTB M XUMUYECKUX PEAKLIUMU.

[IpencraBnenus o0 OOMIMX HAy4YHbIX HPUHIUNAX I[TPOMBIIUIEHHOIO IOJIYYEHHUs Ba)KHEHIIUX
BELIECTB.

YenmoBek B MHpe BELIECTB W MaTepUaAIOB: BaXHEWIINE CTPOUTEIbHBIE MAaTEpUaIbI,
KOHCTPYKLMOHHBIE MaTe€pUalbl, KpPacKd, CTEKJIO, KepaMmMHMKa, MaTepuaiabl I  DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHUYECKUE U MUHEpaJIbHbIE yI00pEeHus.

XuMHS U 370pOBbE YEJIOBEKA: IpaBWJIa HCIOJIb30BaHMS JIEKAPCTBEHHBIX IPENapaToB, MpaBUIIa
0€30I1aCHOT0 MCII0JIb30BaHMsI TPENapaToB OBITOBOI XMMHH B IOBCEAHEBHOM KU3HMU.

Me:xnpeaMeTHBIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€ll pH n3yueHUH oo1eil u Heopranuyeckoit xumuu B 11 kinacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U MOHSITHUH,
SABJIIOIMAXCSI CACTEMHBIMM JUISI OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO11re ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHbIH (aKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIHU3, CUHTE3,
KJIaccu(uKaIys, nepuoAnIHOCTb, HaOII0IeHNEe, SKCIIEPUMEHT, MOJICTUPOBaHNE, U3MEPEHHE, SIBICHUE.



dusmka: wmarepusi, SHEpPrus, Macca, aTroM, O3JEKTPOH, TIPOTOH, HEHTPOH, HWOH, H30TOIl,
PaaOaKTHBHOCTh, MOJICKYJIa, SHEPTETUYECKUI yPOBEHb, BEIIECTBO, TEJI0, 00BbEM, arperaTHoe COCTOSIHUE
B€IICCTBA, (1)I/ISI/I‘ICCKI/IC BCJIMYHHBI 1 CAVMHUIIBI UX U3MCPCHHA, CKOPOCTh.

buonorus: xierka, opraHu3M, 3KocucTema, Ouocdepa, MaKpo- U MHUKPOIICMEHTbI, BUTAMHHBI,
0oOMEeH BelIecTB B OpraHu3Me.

['eorpadusi: MUHEpaJIbI, TOPHBIC TIOPO/IBL, ITOJIC3HBIC UCKOMIAEMBIE, TOTLTUBO, PECYPCHI.

TexHonorusa: XUMHYECKas MNPOMBINIJICHHOCTh, METAJLIYPrusd, IMpPOU3BOACTBO CTPOUTCIbHBIX
MaTepHaJIOB, CEIILCKOXO3SHCTBEHHOE MPOM3BOJICTBO, IMUINEBAsl MPOMBIIUICHHOCTh, (hapMalleBTHYECKas
MMPOMBINIJICHHOCTb, IMPOU3BOACTBO KOCMETHYCCKUX IMPCIapaToB, IMPOU3BOACTBO KOHCTPYKHMOHHBIX
MaTCpralIoB, SJICKTPOHHASA NPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'UH.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOIPAMMBI 10 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSI K Pe3ylbTaTaM OCBOCHUSI OOYJAIOIIUMHUCS MPOTrpamMM
cpenHero ooOmero o0pa3oBaHus (JUYHOCTHBIM, MeETampeIMEeTHbIM M HpeaMeTHbIM). HayuHo-
METOJMYECKON OCHOBOW JI Pa3pabOTKH TUIAHHUPYEMBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMM CPEIHETO
0011ero 00pa3oBaHUs SBISIETCS CHCTEMHO-/IEATEILHOCTHBINA MTOIXO.

B cooTBeTCTBHH ¢ CHCTEMHO-CSITEILHOCTHBIM TIOJIX0I0M B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOEGHHS TIpeMeTa «XHUMHS» Ha YPOBHE CpeaHero oOmero oOpa30BaHUs BBIICICHBI CIICTYIOIINE
COCTaBJISAIOLIHE!

OCO3HAaHUE OOYYAIOUIUMHUCS POCCUMCKOM TPaXTAHCKOW HMJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJIeHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX yOEXKICHUN JTMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPaUIil 0a30BOI HAYKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh 00YYaIOIUXCsl PYKOBOJICTBOBATHCS B CBOEH JESITEILHOCTU LIEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAaMU, PUCYLTUMU IIEJIOCTHON CUCTEME XMMHUYECKOT0 00pa3oBaHus;

HaJIM4Yue MPaBOCO3HAHUS HKOJIOTMYECKON KyJIbTYphl M CHOCOOHOCTH CTaBUTh L€ U CTPOUTH
KU3HEHHBIC [IaHBbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMera «XUMUS» IOCTUTAIOTCS B €AMHCTBE y4EOHOU U
BOCITUTATENLHOM JESITebHOCTH B COOTBETCTBUU C TYMaHUCTHUECKUMHU, COIMOKYIbTYPHBIMHU, JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH M HJeallaMd POCCUHUCKOTO TPakJaHCKOTO OOIIecTBa, MNPUHSATHIMU B
oOlmiecTBE HOpPMaMHM U MpaBWIAMU T[OBEACHHUS, CHOCOOCTBYIOIIMMH TpoOIleccaM CaMOMO3HAHUSA,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJAIOIIHUXCS.

JIn4HOCTHBIE PE3yabTaThl OCBOEHUS MpeaMeTa «XHUMHS) OTPakaloT CPOPMHUPOBAHHOCTH OIIbITA
MO3HABATEIHHON U MPAKTHUECKOH JeATeIbHOCTH O0OyUarouXcs MO pealu3aliy MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHcKOro BOCIMTAHMS .

OCO3HaHHUs 00YUYaAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBOXKEHUS K 3aKOHY U
MIPABOTIOPSIIKY;

MIPEJICTaBJICHHSI O COLIMATIBHBIX HOPMaX M MpaBUiIaxX MEKIUYHOCTHBIX OTHOIICHUN B KOJIEKTHUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM JEATEILHOCTH MPHU CO3/IaHUH YI€OHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIOJIHEHUN XUMUYECKHX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS], JIOTUKY M apTyMEHTHI APYIUX MpH
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU IS TEIbHOCTH;



2) NaTPHOTHYECKOT0 BOCTIMTAHMS !

[[EHHOCTHOTO OTHOIIEHUS K UCTOPUICCKOMY U HAyYHOMY HACIICJNIO OTCYECTBCHHON XUMUU;

YBOKEHUS K MPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU M TMPAKTUICCKOTO MPUMEHEHHS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTIDKCHUS HAyKH €CTh Pe3yJbTaT UIMTEIbHBIX HAOMIOJCHHMA, KPOMOTIMBBIX
IKCIIEPUMEHTAIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

WHTEpeca W TMO3HABATEIBHBIX MOTHBOB B TOJYYCHUHM W IOCIICIYIOIIEM aHaau3e WHGOPMAIUU O
MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEUYECTBEHHOW XHUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHUBATh CUTYyalldd, CBS3aHHBIC C XUMHUYECCKHMH SIBIICHUSMH, W TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIEHUBATH CBOE MOBEJACHHUE M TIOCTYITKU CBOMX TOBAPHIICH C MO3UIMA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE IMOCIICJICTBUH ITHX IMOCTYITKOB;

4) popMupoOBaHHS KYJILTYPHI 310POBbSI:

MOHUMAaHMUsI LEHHOCTEeH 370poBoro M  Oe3omacHOro oOpa3a KU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIeHns TpaBuil 0€30MacHOTO OOpaIIeHus C BEIIECTBAMH B OBITY, MIOBCEIHEBHOM JKH3HU U B
TPYIOBOM JEATENBHOCTH;

MOHUMAHKS IIEHHOCTH TMPAaBWI WHAMBUIYAIHLHOTO W KOJUICKTUBHOTO OE30IACHOTO TIOBEJICHUS B
CUTYAITUSX, YTPOIKAIONTUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHUS MOCIICACTBUI M HEPUATHS BPEIHBIX MIPUBBIYCK (YIOTPEOIICHUS aTKOTOJISI, HAPKOTHUKOB,
KYpEeHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENbCKON NEATENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOHN U APYIUX BUMIAX ACATEIbHOCTH;

YCTaHOBKHM Ha aKTUBHOE Y4acTHE€ B PEUICHUM MPAKTUUYECKHUX 3a]1ay COLMAJIbHOW HaIpaBICHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY H3y4eHUIO MpodeccHil pa3MyHOro poja, B TOM YHUCIIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HaHUH 10 XUMUH;

YBaXEHHUSI K TPy, JIOASIM TPYyia U pe3yibTaTaM TPYAOBOM AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYalbHOM TpaeKTOpHUH 0O0pa3oBaHusi, Oymyiiei
npodeccud M peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) HK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKU 1IeTIECO00Pa3HOTO OTHOUICHHS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHH TI00ATbHOIO XapakTepa OJKOJOTHYECKHX MpoOJieM, BIHUSHUS HKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHUS HEOOXOJWMOCTH WCIOJB30BAaHUS JOCTIKEHUNW XUMHH IS PEIICHHS BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETIPHUSATHS JEHCTBHM, MPUHOCIIIUX BPEA OKPY)KAIOIIEH MPUPOTHON cpele, yMEHUs
MIPOTHO3UPOBATh HEONArONPHATHBIE HSKOJIOTHMUECKUE TMOCIEACTBUS MPEANPUHIMAEMbIX JCUCTBUH H
MpeIoTBPAIATh HX;

HAJIMYHUS PA3BUTOTO SKOJIOTHUECKOTO MBIIIICHHS, SKOJOTHYECKON KYIbTYpPbI, ONBITA JESITEIbHOCTH
DKOJIOTHYECKOW  HAMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBAThCSI MMH B  TIO3HABATEIbHOM,
KOMMYHHKATHBHOM U COI[MAILHOM TMPAKTUKE, CINOCOOHOCTH W YMEHHUS aKTUBHO MPOTUBOCTOSTH
uaeosoruu xemodoouwu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:



c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM MPaKTHKH;

MOHUMAaHUS CHeNM(PUKN XUMUHU KaK HAyKd, OCO3HAHUS €€ posii B (GOPMUPOBAHUU PAITMIOHAIEHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO TPEJICTABICHUS 00 OKpYyXKArolleM MHpe Kak O €IMHCTBE
NPUPOJBl U YENIOBEKa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHHH MpoOIeM COXpaHEHHS
IIPUPOIHOTO PABHOBECHS;

yOexx1€HHOCTH B 0CO0OW 3HAYUMOCTH XHMHUH JUIi COBPEMEHHOW NMBWJIM3AalMU: B e
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTU M Ba)KHOM POJM B CO3/IaHUM HOBOM 0a3bl MaTepHallbHOM KYIbTYpBI,
peleHn: TI00aJIBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKOW 0€30M1aCHOCTH, B Pa3BUTHM MEIULMHBI, 00ECIIEYEHUH YCIOBHI YCHEIIHOTO
Tpy/a ¥ SKOJIOTHYECKH KOM(OPTHOH JKMU3HU KaXKJOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH: MOHUMAHHUS CYIIIHOCTU METOJOB MO3HAHUS, UCIIOIb3yEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh MOJydaeMble 3HAHMS JJIS aHaldu3a U OOBSCHEHUS
SIBIIGHUH OKpYKAIOLIEro MHpa M MPOUCXOISAIIMX B HEM H3MEHEHMUH, YMEHUS JeiaTb O0OOCHOBAaHHBIE
3aKJIFOUYEHUSI Ha OCHOBE HAayYHbIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 MOJy4EHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITESIHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHMS JAJs peuieHus mnpodiemM B
peaNIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U UCCIIEJ0BATENBCKON EATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpPhIBHOMY O0Opa3oBaHUIO U CaMO0Opa30BaHUIO, K aKTHBHOMY
MOJIyYE€HUIO HOBBIX 3HAHUH 10 XUMHHU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TPyZa B PA3JINYHbIX chepax NpoPhecCHOHATBHOMN e TENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE Pe3yJabTaThl OCBOCHUS y4eOHOTO mpeaMera «XUMHs» Ha YPOBHE CPEIHETO
o01rero 06pa3oBaHUs BKIIOYAIOT:

3HAUUMbIe 1 (OPMHPOBAHUS  MHUPOBO33PCHHUS  OOYYAIOMIUXCS  MEKIUCIUIUIMHAPHBIE
(MeXTpeIMeTHbIC) OOIeHAYyYHbIE TOHSTHS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M
cnenu@uKy MEeTOI0B TIO3HAHUS, UCIIOJIB3YeMbIX B €CTECTBEHHBIX HAayKaX (MaTepwsi, BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIIECC, CHCTeMa, HAY4YHBIM (aKT, MPUHIUIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
nccaeaoBaHue, HabJoIeHe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHbIC yueOHBbIC JeHCTBUs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYISTUBHBIC),
obOecrieunBaromue GopMupoBaHue (DYHKIMOHAILHOW TPAaMOTHOCTH M COIMAIBHON KOMIIETCHIIUH
oOyuaronuxcs;

CIOCOOHOCTh oOyuarouxcs HCIT0JIb30BaTh OCBOCHHBIC MEXTUCITUTIIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHMSI U YHUBEPCAIbHbIE y4eOHbIE IEHCTBHS B MO3HABATEIbHOW U COIMAIBLHOM
MPaKTHKE.

MetanpeaMeTHble  pe3yapTaThl  OTPAXKAIOT  OBJAJIGHWE  YHHUBEPCAIbHBIMU  Y4€OHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATHBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eliCTBUSIMU:

1) 6a30Bble JJOTHYeCKHUE TeCTBHS:

CaMOCTOSITENILHO (POPMYITHPOBAThH U aKTYaIU3UPOBATH MPOOIIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEIeNATh e ACSITeTbHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCHUTH
PE3yNbTaThI JEATEILHOCTH C MMOCTABIEHHBIMHU LIETISIMU;

MCIO0JIb30BaTh MPU OCBOSHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCIATh XapaKTepHbIE
MPU3HAKUA TIOHATUN M yCTAaHABJIMBATh MX B3aWMOCBS3b, MCIOJIH30BaTh COOTBETCTBYIOIINE MOHATUS IS
00BsICHEHUS OTACNBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIaCCU(DUKALIUY BEIIECTB U XUMHYECKUX PEaKIInii;



yCTaHABIUBATh IPUUYUHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTUYECKUE PACCYyXACHUS (MHIYKTUBHBIC, NCAYKTUBHBIC, TI0 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIHUPOBATh BBIBOJBI H
3aKITIOYCHUS;

MIPUMEHSTHh B TPOIECCE MO3HAHUS, UCTIOJIB3YEMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH,
PeoOpPa30BEIBATE MOJICIBHBIC MPEICTABICHUS — XHUMHYCCKUN 3HaK (CHMMBOJI) JJIEMEHTA, XHMHYECKas
dbopmMyIa, ypaBHCHUE XUMHYECKON PEAKIIUU — MPU PEIICHUN YUEOHBIX MTO3HABATEILHBIX U MPAKTHICCKUX
3a/a4, MPUMCHITh Ha3BaHHBIC MOJICIBHBIC TPEACTABICHUS /IS BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y94aeMbIX BEIIECTB U XUMUYICCKUX PEAKIIHM.

2) 6a3oBble HCCJIEI0BATEIbLCKHE JIeliCTBHSI:

BIIQJICTh OCHOBAMHY METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUYECKUX PCAKITHIA;

(dbopMynHpOBaTh LEMH | 33/1a4W HCCIIEOBAHUS, MCIIOJIb30BaTh TOCTABIEHHBIE U CAMOCTOSTEIILHO
cOpMyITUPOBAHHBIE BOMPOCH B KayeCTBE HWHCTPYMEHTA IMO3HAHUS W OCHOBBI Ui (POPMHPOBAHUS
TUTIOTE3bI TI0 TPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYXJICHUN;

BIIQJICTh ~ HaBBIKAMHU  CaMOCTOSITCILHOTO  TUIAHUPOBAaHWUS W TIPOBEACHUS  YUYCHUYECCKHX
OKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOJATh 3a XOJOM IIPOIecca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATEH €T0 PE3yNIbTaT, (OPMYIUPOBATH 000OIIECHUS U BBIBOJABI OTHOCHUTEIHHO JOCTOBEPHOCTH
pe3yIbTaTOB MCCIIEOBAHNUS, COCTABIISTH 0O0CHOBAHHBIN OTUET O MPOJIEIaHHON padoTe;

MPHOOpPETaTh OMBIT YICHHYECKOW HCCIICOBATCIILCKOH W TIPOSKTHOW JICATCIIBHOCTH, IPOSIBIISTH
CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS TMPAKTUYSCKUX 3ajad,
MPUMEHCHHIO PA3JIMYHBIX METOJIOB IIO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B pPa3IMYHBIX MCTOYHHMKAX HH(opMarmu (HaydHO-TIOMYJSIpHAs JIMTEparypa
XMUMHUYECKOTO COJIep)KaHUsI, CIIpaBOYHbIE NMOCOOUs, pecypchl MHTEepHETa), aHanu3upoBaTh WHGOPMAIUIO
pa3IMyYHBIX BUAOB U (QOpPM TMpEICTaBICHMS, KPUTHUECKH OLEHUBAaTh €€ JIOCTOBEPHOCTh W
HEMPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3aMpOChl U MPUMEHSATH Pa3IHMYHbIE METOJbI MPU MOUCKE U 0TOOpEe MHPOPMAIIHH,
HE0OX0IMMOM I BBIOJHEHUS Y4eOHBIX 3aa4 OMPEeIEHHOTO THIIA;

MpHOOpeTaTh OMBIT HUCHOJB30BaHUA HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO GOPMY IpECTaBICHUS HHPOPMAIUH (CXeMbl, TpaduKu,
JarpamMMbl, TaOJIUIbI, PUCYHKH U IPYTHE);

WCII0JIb30BAaTh HAYYHBIM SI3bIK B KAayeCTBE CPEJCTBA MPH padoTe ¢ XMMHUYECKON uH(popMaluei:
MPUMEHATh MeXnpeaMmeTHble ((pusmueckue W MaTeMaTUdyecKue) 3HAaKH W CHMBOJIBL, (OPMYIIBL,
ab0peBHATypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHU 1€l CTBUSIMU:

3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYXJaeMOl TeMbl B XOJ€ [uaiora W/WIN JIUCKYCCHH,
BBICKa3bIBaTh HJIEH, (POPMyIHpOBaTh CBOM MPEIONKEHHS OTHOCUTEIBHO BBHITIOTHEHHS MPENI0KEHHON
3a/1a4u;

BBICTYNaTh C TpE3CHTAllMell pe3ylbTaTOB IO03HABATENbHOW JEATENbHOCTH, IOJTYYECHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPHU BHIMOJTHEHUH XUMHYECKOTO AKCIEPUMEHTA,
MPaKTUYECKON pabOThI IO MCCIEAOBAHUIO CBOMCTB M3y4aeMBbIX BEIIECTB, pealu3alui y4eOHOTO MPOeKTa
1 (hopMynHpOBaTh BBIBOJIBI 10 Pe3yIbTaTaM MPOBEAEHHBIX UCCIETOBAHUI MYTEM COTIACOBAHUS TIO3HIIHIMA
B X0JIe 00CYX/IeHUs 1 0OMeHa MHEHHSIMH.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMH I CTBUSIMU:

CaMOCTOSITENILHO MJIaHUPOBATh U OCYIIECTBIATH CBOIO MO3HABATENBHYIO ACATEIHLHOCTD, ONPEaessl
e€ Iend W 3aJadd, KOHTPOJIHPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH IMpeaaraeMblii



QITOPUTM JIEMCTBUH TpPU BBIMOJTHEHUM Y4E€OHBIX M HMCCIEIOBATENbCKHX 3ajad, BHIOMpaTh Hambolee
3P PEeKTUBHBIN COCOO MX pElICHHs C y4ETOM IMOJYYECHUs HOBBIX 3HAHUN O BEIIECTBAX M XUMHYECKUX
peakuusx;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JAEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpaXaroT:

cOPMHUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOH COCTaBJISIONICH ©CTECTBEHHO-HAyYHOU
KapTUHBI MUPA, POJIA XMMUHU B TIO3HAHWUHU SIBJICHUN TTPHUPOJIBI, B (DOPMUPOBAHUN MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIHMOHAIbHOW TI'PAaMOTHOCTH, HEOOXOAMMOM Ui pEHIeHMs] MPaKTUYECKUX 3a7ad U
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM Cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJAralollue MOHSTHS
(XMMUYEeCKHII ~ 3JIEMEHT, aToM, OJJIEKTpOHHas  000JOYka aToMa, MOJIEKYJla,  BaJIEHTHOCTb,
AJIEKTPOOTPHUIATENILHOCTh, XUMHUECKas CBS3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U COKpalEHHAs),
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM 00BEM, yriaepoJHbId ckeneT, (yHKIHMOHaJIbHas TpyIa, paaukall,
M30MepHsi, U30MEPhl, TOMOJIOTHUECKUN Psijl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U a30TcoJepKalliue
COEJIMHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHBIE COEAUHEHUS); TEOPUH U
3aKOHBI (TEOpHUs CTpOEHHUs OpraHmueckux BemecTB A. M. BytiepoBa, 3akOH COXpaHEHHsI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XMMHMH;, MUPOBO33PEHUYECKUE 3HAHMS, JIeKallue B
OCHOBE TIOHMMaHUS MPUYNHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJIEHUH, (PAKTOJOTHUECKHE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJTYYCHUH M OE30MaCHOM HCIOJIb30BAaHUM BAaXKHEHIINX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOMN AEATEITbHOCTH YEJIOBEKa;

cOpPMHUPOBAHHOCTh YMEHHUHN BBIABIATH XapaKTE€pHbIe MPU3HAKU TOHATUHM, YCTaHABIMBATh HX
B3aMMOCBS3b, MHCIIOJI30BaTh COOTBETCTBYIOLIME TMOHSTHUS TIPU ONHUCAHUU COCTaBa, CTPOCHUS H
MpEeBPAILEHUI OPraHUYEeCKUX COCTMHEHU;

chOpPMUPOBAHHOCTh YMEHUN HUCMOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJISi COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOI) ¢GOopMya OpraHMYEeCKHX BEIIEeCTB H
YpaBHEHUH XHUMHYECKHX pEaKIMi, M3rOTaBIMBAaTh MOJEIH MOJIEKYJ] OpPraHHMYECKHUX BEIIECTB JUIf
WUTIOCTPAIMK UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

cOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBAThH MPUHAICKHOCTD U3YYEHHBIX OPraHUYeCKHX BEIECTB
[0 UX COCTaBY U CTPOCHHUIO K OIpeNeIEHHOMY KJacCy/TpyIie COeAMHEHUN (YriIeBOI0POAbl, KUCIOPOI U
a30TCOJIEpIKAIINEe COCIMHEHUS, BBHICOKOMOJICKYJSIPHbIE COEQUHEHMs), JaBaTb UM Ha3BaHUS [0
cucremaruueckoil Homenkiarype (IUPAC), a Taxke NpUBOAWUTH TPUBUAIbHBIC HA3BAHUS OTICIBHBIX
OpraHMYECKUX BEIHIeCTB (ITWJICH, TMPOMUJICH, AaleTUJIeH, JSTUJICHTIHMKOJb, TJHLEpPUH, (eHom,
dbopmanpaeruy, aneranbAeTH], MypaBbUHAs KHCIOTa, YKCYCHas KHCIOTa, OJICMHOBas KHCIOTA,
CTeapMHOBAas KUCIIOTA, IIII0K03a, GPYKTO3a, Kpaxmall, U034, TIUIIHH);

Cc(OPMHUPOBAHHOCTb YMEHMSI OTNPEAEIATh BUIbBI XUMHUECKOH CBSI3U B OPraHUYECKUX COECTUHEHUSX
(oMHApHBIE U KpaTHBIE);

C(OPMHUPOBAHHOCTh YMEHHUS PUMEHSITh MOJI0XKEHUS TEOPHH CTPOEHUS OPraHUYECKUX BEIIEeCTB A.
M. ByrnepoBa ansi 0OBsICHEHHs 3aBUCHMMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH
COXPAHEHHUSI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTE€pPHU30BaTh COCTaB, CTPOEHHE, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA TUIMMYHBIX MPEJCTABUTENEH pa3INYHBIX KIACCOB OPTrAaHMYECKUX BEIIEeCTB (METaH, dTaH, STHIIEH,
IpONuIeH, aneTusieH, OyraaueH-1,3, merunOyraaueH-1,3, 6eH30JI, METaHOJ, 3TaHOJ, ATUJICHIJIMKOJIb,
TIIALEePUH, (EHOJ, aleTanbJeruj, MypaBbUHAs U YKCYCHAsh KHUCIOTHI, TTIOKO3a, Kpaxmal, IEeJUTI0N03a,



AMUHOYKCYCHAsl KHCIJIOTa), WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXJIYy HUMU YpaBHEHHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHIA C NUCMOJIB30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh yMEHHUS XapaKTePU30BaTh HCTOYHUKHU YTIEBOJOPOTHOTO CHIPbS (HEPTH,
MPUPOJHBIN Ta3, Yrojb), CIOCOOBI HMX TMEpPepadOTKM H TPAKTUYECKOE TPUMEHEHUE NPOAYKTOB
nepepadboTKu;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS 0 XUMHUYECCKHM YypaBHEHHUSM (MacCChl,
00B€Ma, KOJMYECTBAa WCXOJHOTO BEIIECTBA WJIHM IMPOJYKTA PEAKIHH IO HM3BECTHBIM Macce, 00BEMYy,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB HJIM MPOJTYKTOB PEAKIIHH);

cOPMHUPOBAHHOCTh YMEHUU BJIAJICTh CHUCTEMOW 3HAHWK OO0 OCHOBHBIX METOJaX Hay4dHOTO
MO3HAHMS, UCIMOJIB3YEMBbIX B XMMHUU TPH HM3YyYECHUM BEIIECTB M XUMUUYECKHUX SIBJICHUU (HAOIIOICHUE,
M3MEPEHHUE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIB30BATh CUCTEMHBIC XUMUYECKHAE 3HAHHS IS
NPUHATHS PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsAX, CBS3aHHBIX C BEMECTBAMH M HX
MIPUMCHCHHUEM;

chOpMUPOBAHHOCTh YMEHUM COOJIOJATh TpaBWIa TMOJIH30BAHMUS XUMHYECKOW TIOCYIOM U
nabopaTOpHBIM O00OpYIOBAaHHEM, a TakKKe TMpaBWia OOpalleHUs C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh yYMEHHM  IUIAHUPOBATH W  BBINOJHATH  XMMHYECKHH  OKCIIEPUMEHT
(TIpeBpaleHusi OPraHNYeCcKUuX BEIIECTB MPU HArPEBaHUH, MOJyUYEeHHE dTHUJICHA W U3YUYE€HUE €r0 CBOMCTB,
KaueCTBCHHBIC DPEAKIIMM OPTaHMYECKHX BEIISCTB, JEHATypalus OEJIKOB MPH HarpeBaHWU, IBETHHIC
peakiuu 6eTKOB) B COOTBETCTBUH C MTPAaBUIIaMU TEXHUKHU O€30TIaCHOCTH MPU OOPAIIEeHUH ¢ BEIIECTBAMU U
a0opaTOpPHBIM O00OpPYAOBAaHUEM, TMPEACTABIATh PE3YJIbTaThl XHMHUYECKOTO SKCIEpUMEHTa B (Qopme
3alUCH  ypaBHEHUM COOTBETCTBYIOIIMX peakmuii ©u (OpMyIUpOBaTH BBIBOJALI HAa OCHOBE J3THX
pe3yNbTaTOB;

chOpPMUPOBAHHOCTh ~ YMEHHUHM  KPUTHUECKH  AaHAJM3UPOBATh XHMHUYECKYI0  HH(OpMAIHUIO,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeACcTBa MaccoBoil nHbopManuu, IHTepHET U APYrux);

c(hOopMUPOBAHHOCTh YMEHHUH COOJIOMATH MpaBUiia IKOJOTHYECKH IIeIeCO00pa3HOTO MOBEICHUS B
ObITY U TPYIOBOM JAEATEIHHOCTH B LIETSX COXPAHEHHs] CBOETO 370POBbS U OKpY)KaloLIeH MPHUPOIHOM
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3MbI ONPEACIEHHBIX OPraHHUYECKUX
BEIECTB, MoHMMas cmbica mnokazatens [IJIK, mnosicHaTe Ha mnpuMepax crnocoObl yMEHbIIEHUS U
MpeIOTBPAILEHHUS KX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M UYEJIOBEKa;

JUI 00Y4YarOIIUXCSl C OTPAaHUYCHHBIMU BO3MOKHOCTSMHM 3/10POBbS: YMEHHUE NMPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUIA CIIETIBIX M CJIA0OBUAAIIMX OOYyYarOMIMXCS: YMEHHUE HCI0JIb30BaTh PeabeHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiins mist 3anucu XuMU4eckux GopMyil.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI Kypca «O01as 1 HeopraHu4eckasi XUMUs OTPaXKaroT:

cOpPMUPOBAHHOCTh TPEIACTABICHUNA: O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYyYHOU
KapTUHBI MUPA, POJIM XMMUHU B TIO3HAHUU SBJICHUN MPUPOJIBI, B (DOPMUPOBAHUN MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHATHHOW T'PAMOTHOCTH, HEOOXOJAMMOMW Ui peIHIeHHs MPaKTUYECKUX 3adad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOTHON CPEe;

BJIaJICHUE CHUCTEMOW XMMHUUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE MOHSITHUS
(XMMHYECKHU SJIEMEHT, aTOM, U30TOII, S-, P-, 0- 3IEKTPOHHBIC OPOUTAIIH aTOMOB, HOH, MOJICKYJa, MOJIb,
MOJISIPHBI 00BEM, BAJIEHTHOCTb, 3JEKTPOOTPUIATENHLHOCTh, CTENEHb OKHCICHHS, XUMUYECKas CBS3b
(KoBasieHTHAsi, MIOHHASA, METAJUTMYECKas, BOJOPOJHAsS), KPUCTAJUIMYECKAsT PEIIETKA, THUIBl XUMHYECKHX
peakluii, pacTBOpP, BIIEKTPOJUTHI, HEIIECKTPOJUTHI, SJIEKTPOIUTHYECKAs AUCCOLMALUS, OKUCIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOU PEaKIMK, XUMUUYECKOE PAaBHOBECHE); TEOPHH U 3aKOHBI (TEOpHUS



3NEKTPOJIUTUYECKON Juccolraluu, nepuoanueckui 3akon 1. 1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl
BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAICHUS] SHEPTUM MPU XUMHUUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XHMHHM, MHPOBO33PEHUECKUE 3HAHUs, JICKAllMEe B OCHOBE MOHUMAHUS
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMUYECKUX SIBJICHUH, (DAKTOJIOTHYECKHUE CBEACHHS O CBOMCTBAX, COCTABE,
MOJIyYeHUH © OE30TMaCHOM HCIIOJIb30BAHUM BAXKHEWUITUX HEOPTAaHMYECKUX BEHIECTB B OBITY U
MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTh yYMEHUH BBISBIIATh XapaKTEepPHBbIC INMPU3HAKH TOHSATHH, YCTAaHABIUBATH WX
B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIINE IMOHITHS MPU ONMUCAHUM HEOPTaHWYECKUX BEIIECTB M UX
IIpEBpALICHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHHS (POPMYI
BEIIECTB M YpPaBHEHMHA XHMHUYECKMX peaknuid, cucremarnueckyro ©HomeHknarypy (IUPAC) wu
TPUBHAIIbHBIE HA3BaHUS OTJEIHHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIN Ta3, YIJIEeKHCIbIN Ta3, aMMHaK,
raméHasi U3BeCTh, HeTal¢Hast U3BECTh, MUThEBAs COJA, MUPUT U APYTUE);

chOpMUPOBAHHOCTh YMEHUW ONpPENEsATh BaJECHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX PA3IUYHOTO COCTaBa, BHUJ XUMHYECKOHW CBsI3W (KOBAJICHTHAs, HOHHAS,
MeTaJUTM4ecKasi, BOJOPOJAHAS) B COCAMHEHUSIX, TUIl KPUCTAIUIMUECKON PEMIETKH KOHKPETHOTO BEIIECTBa
(aTomHasi, MOJIGKYJISIpHAsi, WOHHAs, METAUIMYECKas), XapakTep Cpeabl B BOJHBIX pPacTBOpPax
HEOPraHWYECKUX COCANHEHHUI;

chOpMUPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAICKHOCTh HEOPTaHUYECKHX BEIIECTB IO MX
COCTaBy K OMpENeIEHHOMY KJIacCy/TpyIe COeAMHEHUH (ITPOCThIEe BEIIECTBA — METAUIBI U HEMETALIBI,
OKCH/IbI, OCHOBAHUSI, KHCIOTHI, aM(POTEPHBIE TUIPOKCHUIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUW PacCKpbhIBaTh CMBICT Tepuoandeckoro 3akoHa JI. M. MenneneeBa u
J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBbHYIO U POTHOCTHYECKYIO (DYHKIINH;

chOpMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHUX
aneMeHToB 1-4 mnepuonoB Ilepmogmyeckoil cucrteMbl xumudeckux sneMeHToB [l M. Menneneena,
UCIIOJIB3Ysl TOHATHS «S-, P-, 0-3JEKTPOHHBIC OPOHMTANNY, <«IHEPreTHYECKUE YPOBHH», OOBSICHSTH
3aKOHOMEPHOCTH HW3MEHEHUS! CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COCAMHEHMH MO MEpUoJaM H
rpynmnam [lepuoanueckoit cucrembl xuMuueckux 3memenToB . Y. Menaeneena;

chOpMUPOBAHHOCTh yMEHUN XapaKTepu3OBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAHHE T'€HETHUYECKOW CBS3U
MEXJy HEOPraHMYEeCKHMMHU BEIIECTBAMU C IIOMOIIbIO YPaBHEHHH COOTBETCTBYIOUIUX XHUMHUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHUA KJIacCU(PUIMPOBATH XUMUUYECKUE PEAKIIUHU 10 PA3IUYHBIM MIPU3HAKAM
(uuciny ¥ cocTaBy pearupyrolluX BeLIECTB, TEIIoBoMy 3G (deKTy peakuuu, HU3MEHEHHIO CTEHeHeH
OKHCJICHUS AJIEMEHTOB, 00pPAaTUMOCTHU PEAKIINH, YIACTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUW COCTAaBJISITh YpPaBHEHHS PEaKIMil Pa3lIMYHBIX THUIIOB, IOJHBIE WU
COKpaIIEHHbIE YpaBHEHHS peaklUii MOHHOTO OOMEHA, YUUTHIBASI YCIOBHSI, MPH KOTOPBIX ITH PEAKIUU
UIYyT 10 KOHLA;

chOpMUPOBAHHOCTh YMEHUN MPOBOJWTH PEAKIUU, MOATBEPIKAAIONINE KadeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABATh ONBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATh CYHTHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUil
MOCPEJICTBOM COCTABIIEHUS DJIEKTPOHHOTO OajaHca STHX PeaKIHii;

cOpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH peakiuu OT
pa3nuYHbIX (AKTOPOB; XapaKTep CMEMIEHUS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIITHETO
BozaeiictBus (mpunuun Jle [larense);



cOPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XUMHUYECKHE MPOIECCHI, JICKAIINEe B OCHOBE
MIPOMBIIIIJICHHOTO MOTYYEHHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a Takke C(OPMUPOBAHHOCTH MPECTABICHUN
00 00IIMX HAYYHBIX MPUHITUATIAX U YKOJOTHYECKUX MPOOIeMaxX XUMUIECKOTO MMPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTH YMEHUH MPOBOJIUTH BHIYUCIICHHS C HUCIIOJIH30BAHUEM MOHSITHS «MACCOBAsl JIOJIS
BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUN T'a30B NMPU XUMHUUECKHUX PEAKIIUSAX, MACChI BEIIECTBA WU
00BbEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 yYaCTBYIOIIHUX B
peakuuu BEILIECTB, TEIUIOBOro 3(@eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS YHEPTUH;

cOPMHUPOBAHHOCTh YMEHHUH COONIOAATh TMpaBWIa IIOJIB30BAHHUS XUMHUYECKOW TIOCYION W
1a00paTOPHBIM 00OpYIOBAaHHEM, a TaKKe NpaBWwia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XMMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBHIMOJHATH XUMHUYECKUN SKCIIEPUMEHT (Pa3iioKeHHE
MepoKCcHa BOJAOPOJAa B MPUCYTCTBUM KaTaau3aTopa, OIpPEAEJeHHE Cpeabl PACTBOPOB BEUIECTB C
MOMOIIBI0 YHUBEPCATHHOTO HWHAMKATOPA, BIMSHHE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOU
peakIfy, peakIliu HOHHOTO 0OMEeHa, KaueCTBEHHbBIE PEaKIUM Ha CyibdaT-, KapOoHAT- U XJIOpUI-aHUOHBI,
Ha KaTMOH aMMOHWUSI, PEIIEHHUE IKCIEPUMEHTAIBHBIX 3a1au 1mo Temam «Metamibe» u «Hemetamibsy) B
COOTBETCTBUHU C TMpaBUJIAMU TEXHUKH OE30MMACHOCTH TIPHU OOpalleHUH C BEIIECTBAMH U JaOOPaTOPHBIM
000pyI0BaHUEM, TIPEACTABISITh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (DOpME 3aliCU ypaBHEHHI
COOTBETCTBYIOIINX PEAKIUi U POPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUH  KPUTHYECKHM  aHAIM3UPOBATh XUMHUYECKYI0  HH(pOpMaIuIo,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHKAIMU, IHTepHET U APYruX);

chOpMUPOBAHHOCTh YMEHHUH COOJIOATh MpaBHia YKOJIOTHYECKH IEIeCO00pa3HOTO TOBEACHUS B
ObITY U TPYIOBOM JEATENHHOCTH B LIEISAX COXPAHEHMsI CBOETO 3J0POBbSI M OKpYXKAIOUIEH MpUPOIHOI
Cpelbl, 0CO3HABATh OMACHOCTh BO3ICHCTBHS Ha >KMBbIE OPraHU3Mbl ONPEACNEHHBIX BEIECTB, MOHUMAs
cmbicn mokazatens [IJIK, mosicHaTh Ha mnpumepax crmocoObl YMEHBIIEHHS M NPEJOTBPAIICHHS HX
BpPEAHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKa;

JUI 00Y4YaroOIIKUXCsl C OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBBS: YMEHUE MPUMEHSTh 3HaHUSA 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUIA CIIETIBIX M CJIa0OBUAAIIUX OOYYalOMIMXCS: YMEHHUE HCII0JIb30BaTh pPeIbeHO-TOYCUHYIO
cucteMy o6o3Hauenuii JI. bpaits mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoabubie | IIpakTnuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCcypChl
padoTsbI padoThI
Pa3nes 1. Teoperudeckue 0oCHOBbI OPraHN4ecKoOi XMMHHU
[Ipeamer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHSI OPraHMYECKUX COeIMHeHU A. M. 3 https://resh.edu.ru/subject/29/10/
byrneposa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [penenbHbIE YrIeBOIOPOIbI — AJTKAHBI 2 https://resh.edu.ru/subject/29/10/
H : .
2.2 STIPCICIRHBIC JTTCRONOPOARI: ATKEHEL, 6 1 https://resh.edu.ru/subject/29/10/
aJIKa/IMeHBbl, aJTKUHBI
2.3 ApoMaTHyecKHe yriieBoI0POIbI 2 https://resh.edu.ru/subject/29/10/
IT .
2.4 PUPOJHFIE HOTORHIIH YTIIEB0LOPOAIOR 1 3 1 https://resh.edu.ru/subject/29/10/
UX mepepadoTKa
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeuHeHHust
3.1 Criuptel. OeHoun 3 https://resh.edu.ru/subject/29/10/
An . Kap6 . .
3.2 PACTILIBL. RAPDOHOBBIC KHEIOTH 7 1 https://resh.edu.ru/subject/29/10/
CrnosxHbie 3¢upbl
3.3 VrieBopl 3 1 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 13
Pa3nen 4. Asorcoaepskamue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3 https://resh.edu.ru/subject/29/10/
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Hroro no pazneny

Paspnen 5. BoicokoMoJIeKy IsIpHbI€ COeIMHEHUSA

51 [Tnactmaccer. Kayuyku. Bosokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2 https://resh.edu.ru/subject/29/10/
11 KJIACC
KoJsnyecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (1u¢poBbIE)
Ne i/ Konrpoabubie | IIpakTnuyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznea 1. Teopernueckne 0OCHOBbI XMMUM
Crpoenue atomoB. [leproauueckuii 3aK0H U
1.1 [leproanyeckasi CHCTEMa XUMHYECKUX 3 https://resh.edu.ru/subject/29/11/
anemenToB JI. . Menaeneera
C .M 0 .
1.2 TPOFITHE BEIECTEA. VHOP0ODPpasHe 4 https://resh.edu.ru/subject/29/11/
BEIIECTB
1.3 XUMHUECKUE PEAKIIHH 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro mo pazgeny 13
Pasznen 2. Heoprannuyeckasi Xumusi
2.1 Merasuibl https://resh.edu.ru/subject/29/11/
2.2 Hemerasibl 1 https://resh.edu.ru/subject/29/11/
C .
2.3 BA3D HEOPTAHIHCCITR 1 OPTAHHeciix 2 https://resh.edu.ru/subject/29/11/
BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XuMUs 1 KU3Hb 4 https://resh.edu.ru/subject/29/11/
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