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HHOACHUTEJBHAA 3AIINCKA

AnanTtupoBaHHas mporpamMma Mo XMMHUU Ha YpOBHE CpeAHEro obiiero oOpa3oBaHus pazpaboTaHa
Ha ocHoBe DexepanpHoro 3akoHa oT 29.12.2012 Ne 273-®@3 «O6 obpazoBanuun B Poccuiickoit
Oenepauun», TpeOOBaHHMM K pe3yiabTaTaM OCBOCHHs (QeaepalbHON 00pa3oBaTeNbHOM MPOrpaMMBI
cpennero obmero obpaszoBanus (POIlI COO), mpeacraBneHHBIX B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konnenuuu npernoaaBanusi y4eOHOro npeamera «XuMus»
B 00pa3oBaTenbHBIX opranu3anusix Poccuiickoii denepannu, peaqnu3yonux OCHOBHbIE 00pa30BaTebHbIC
[IpOrpaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3Butus BocnuTaHus B Poccuiickoii @enepanuu Ha
nepuof 110 2025 rona» (Pacniopsxkenue IlpaBurenscrea PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOoTKe MpOrpaMMbl MO XHUMHH, K ONpPEIEICHHUI0 oOmIeil cTpareruu
00y4eHHs, BOCIIUTAHUA U Pa3BUTHUS 00YJaIOIUXCs CpeAcTBaMu ydeOHoro mpeamera «Xumus» s 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIenTyaidbHble monokeHuss DdOIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJiei, COAepKaHMs, pe3yabTaToB OOy4YeHHs W TPeOOBaHWUH K YPOBHIO
MOATOTOBKU BBITYCKHHUKOB.

Xumuueckoe 00pa3oBaHUE, MOJydyaeMOe€ BBIMYCKHUKaMH O0Ieo0pa3oBaTeIbHON OpraHu3alnu,
SBJISICTCS HEOTHEMIIEMOM 4acThlo UX 00pa30BaHHOCTH. OHO CIY)KUT 3aBEpIIAIOLIUM ATANIOM Pealn3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUYEBBIX LEHHOCTEH, MPUCYIIMX IEIOCTHOW CHUCTEME
XMMHUYECKOro 00pa3oBaHUs. ODTH LIEHHOCTH KacaroTcs IO3HAHMS 3aKOHOB MPHUPOAbI, (POPMUPOBaHUS
MHUPOBO33pEHUS U OOLIEH KyJIbTyphl YEIOBEKA, a TAaKXKE€ 3KOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3J0pPOBbI0 M MPHUPOAHOI cpene. Peanmusyercs xumuueckoe oOpa3oBaHHe OOYYarOIIMXCS Ha
YpOBHE CpeIHEro oouiero odpa3oBaHUsl CpEICTBaMU y4yeOHOro mpeaMeTra «XUMHUs», COAEpKaHHE U
MIOCTPOCHHUE KOTOPOTO OIpEAeTeHbl B MPOrpaMMe MO XUMHUU C Y4ETOM crelu(UKH HAyKd XUMHH, €€
3HAYEHUS B MMO3HAHUU MPUPOJBI U B MaTEPHAJIbHOM KU3HU OOLIECTBA, a TAKXKe C yU4ETOM OOIIMX LeNel U
MIPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CpelHEero ooluiero oOpa3oBaHUs B
Poccuiickoit @enepanuu.

XUMHsS KaK 3JIEMEHT CHCTEMBbl E€CTECTBEHHBIX HayK HIrpaeT ocoOyi0 pojb B COBPEMEHHOM
LUMBUIM3ALMU, B CO3JaHMM HOBOM 0a3bl MaTepuHalbHOM KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHpOBaHHE PALMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3[aHHME IIEJIOCTHOIO TpEACTaBIE€HUs 00
OKpY’KaIOIlleM MHUpE KakK O €IMHCTBE IPUPOJIbI U YEIOBEKa, KOTOpoe POpMHUpPYETCs B XUMUU HAa OCHOBE
ITOHMMAaHHsl BEIIECTBEHHOI'O COCTaBa OKPYKAOLIEr0 MUpPA, OCO3HAHUS B3aMMOCBSA3M MEX]Y CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHUS.

TecHO B3aMMOAEHUCTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMH, XUMUs CTaJla HEOThEMIIEMOM YacCThIO
MHUPOBOM KYyJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO TPyJa M JKU3HM KaXKJOro 4YjieHa OOIIEecTBa.
CoBpeMeHHass XMMMsI KaK HayKa CO3MJATElIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBieHa Ha
pelieHre r1o0albHbIX MPoOJJeM yCTONYMBOIO pa3BUTHS YEOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOH,
MUIIEBOM, HKOJIOTHUECKON OE30MTaCHOCTH U OXPaHbI 30POBBSI.

B cooTBercTBHM ¢ OOIIMMU LETSMUA U MPUHIUIIAMEA CPETHET0 00IIero oOpa3oBaHMs CONEepKaHUE
npeamera «Xumusi» (10—11 kaaccel, 6a30Bbli ypOBEHb N3yU€HHs) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYarONIUXCs, HEOOXOAMMYIO UM JJISI BBIPAaOOTKA MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMA, MPOJOIDKEHHMS OOpa3oBaHUs B pa3IMYHBIX
o0JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBisomiuMu  mpeamera «XUMHS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUS» H
«OO0m1ast 1 HeopraHM4ecKass XUMHUsD», OCHOBHBIM KOMITIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOil HAyKH: CUCTeMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKJIFOUYCHHEM 3HAHUH U3 00IIel XUMUM)
U opranudyeckod xumuu. DopMHpoBaHUE HJAaHHOM CHUCTEMbl 3HAHUM TPU HU3YYCHUU TIpeaMeTa
o0ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHITHH,
3aKOHOB M TEOPUI XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» u «OO0miast 1 HeopraHudeckass XuMus»
chopMupoBaHa B IporpaMMe MO XHUMHHM Ha OCHOBE CHCTEMHOTO MOJXOJa K M3YYEHHIO Y4eOHOTo
MaTepuaga M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pAa3BHUTHEM 3HAaHUM Ha ONpenelIEHHBIX
TEOpEeTUYEeCKNX ypoBHSX. Tak, B Kypce OpraHMYecKOil XMMHUU BEIECTBAa pPAacCMaTPUBAIOTCS HAa YPOBHE



KJIACCUYECKOU TEOPUH CTPOEHHUS OPraHMYECKUX COCJUHEHHUM, a TaKK€ Ha YPOBHE CTEPEOXUMUUYECKHUX U
ANIEKTPOHHBIX TPEJCTaBICHUNH O CTpoeHHH BemiecTB. CBelneHuss 00 H3ydaeMbIX B Kypce BelIecTBax
JAI0TCS B Pa3BUTHU — OT YIJIEBOJOPOJIOB 1O CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COelIMHEHHMU. B Kypce
OpraHMYEeCKON XHWMHHU TOJy4aloT pa3BUTHE CGHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs TIEpBOHAYAIIbHBIC MPEJCTABICHNUS O XMMUYECKOH CBSI3U, KIACCU(UKAMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELLIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[To HOBBIM yTIIOM 3peHHs B peaMeTe «XUMHs» 0a30BOT0 YPOBHS pacCMAaTPUBACTCS M3yUYCHHBIN
Ha YPOBHE OCHOBHOI'O OOHIEro 00pa3oBaHUs TEOPETHUUECKHUI MaTepual U (PaKTOJIOTHYECKHE CBEJICHUS O
BELIECTBaX U XMMMUECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOPraHWYEeCKass XUMMS»
oOyyaroluMcsi TPEJOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAUYEHHE MEPUOJMYECKOr0 3aKOHa C
OOIIETEOPETUYECKUX M METOAOJIOTMYECKHX TO3ULHUH, TIIy0)Ke MOHATh HMCTOPUYECKOE H3MEHEHHE
(yHKIHI 3TOTO 3aKOHA — OT 0000IIAOIICH 10 OOBACHSIOIICH W MPOTHO3UPYIOIIECH.

Enunnas cucrema 3HaHUMKA O BaXHEWIIMX BENIECTBAX, HUX COCTABE, CTPOCHUHU, CBOMCTBAX H
MPUMEHEHUH, A TAKXKE O XUMHUYECKHX pEaAKLUMIX, MX CYIIHOCTM M 3aKOHOMEPHOCTSAX IPOTEKaHUs
nomnounHsierca B Kypcax 10 u 11 kimaccoB ayieMeHTaMu CoAepKaHUsl, UMEIOLUMU KYJIbTYpPOJOTUYECKUN U
MPUKJIAJHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBS3UM XHUMHH C JAPYTUMU
HayKaMH, pacKpblBalOT €€ poib B II03HABAaTEJIbHOM U IPAKTUYECKOM JESTENbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIHUTAaHUIO YBa)KEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU MU MPAKTHUECKUX
MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOyieMax, CBS3aHHBIX C XUMHEW, KPUTUYECKH OCMBICTUBATh MHMOPMAIMIO U TPUMEHATH €€ Ui
MOTIOJHEHMSI 3HAHUH, PELICHUs] HHTEJUIEKTYaIbHbIX M SKCIIEPUMEHTAIbHBIX MCCIIEI0BaTENbCKUX 3a/1a4. B
LEJIOM COJepKaHue y4eOHOro mpeamera «XHUMHs» JaHHOTO YPOBHS H3Y4YEHHsS OPUEHTHPOBAHO Ha
¢dbopMupoBaHHE y 00YyYarOUIMXCS MHUPOBO33PEHUYECKOM OCHOBBI JJII MOHMMAaHUS (PUIOCO(CKUX HACH,
TaKUX KaK: MaTepualbHOE E€IMHCTBO HEOPTaHMYECKOTO W OpPraHHMYecKOro MHpa, OO0YCIOBIEHHOCTH
CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh IPUPOJIHBIX SBJIEHUIN MYTEM dKCIEPUMEHTa
U peuIeHHs] MPOTUBOPEUUN MEXYy HOBBIMH (DaKTaMH U TEOPETHUECKUMH MPEANOCHUIKAMHU, OCO3HAHHE
pOJIM XMMHHU B PELICHUM S3KOJOTMUYECKHUX MpoOJeM, a Takxke MpolieM cOepexeHUs dHEPreTUYecKUX
PECYPCOB, CHIPbsI, CO3/1aHUSI HOBBIX TEXHOJIOTUH U MaTEpHUAJIOB.

B nnane pemieHus 3amad BOCHUTAaHMS, Pa3BUTHUS U COLMAIM3aLUU OOYyYarOUIMXCS MPHUHSTHIE
MporpaMMoil MO XHMMHHM TOAXOAbl K ONPEIEICHUI0 COAEpXKaHUS M TIOCTPOCHHS IpeaMmeTa
IpenycMaTpuBaroT (HOpMHpPOBaHHE YHUBEPCAJIbHBIX y4EOHBIX NEHCTBUM, MMEIOIINUX 0a30BO€ 3HAUYEHHE
JUIS. pa3iIMYHbIX BUIOB JESATENBHOCTH: PEIIeHUs mpobiieM, Moucka, aHanu3a u 00paboTku nHbopMaIu,
HEOOXOIUMBIX Uil MPHOOPETEeHUs OMNblTa MNPAKTUYECKOM M HCCIEeI0BAaTEIbCKOW JEeSTEIbHOCTH,
3aHUMaIOIEN Ba)KHOE MECTO B MO3HAHUU XUMUH.

B mpakTuke mpenonaBaHus XMMUU KaK Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHus, Tak U Ha
YPOBHE cpenHero oOmiero oOpa3oBaHMsl, NMPHU ONPENEICHUU COJEPKATEIbHONM XapaKTEepUCTUKH IeJel
U3Y4YEHUs] TpeAMeTa HalpaBJICHUEM IEePBOCTEIIEHHON 3HAYMMOCTH TPAJUIMOHHO TMpU3HAETCA
(dbopMHpOBaHHE OCHOB XMMHUYECKOM HAayKH Kak OOJIACTH COBPEMEHHOI'O €CTeCTBO3HAHMUS, MPAKTUUYECKOM
NeSTeIbHOCTH YeJIOBeKa M KaK OJHOTO0 M3 KOMIOHEHTOB MHPOBOW KyJIbTypbl. C METOIWYECKON TOUKU
3pEHUsI TAKOM MOJIX0/] K OIPEICTICHUIO 1IeJIel N3yUeHUs ITPEAMETA SIBISETCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHO JaHHOW TOYKE 3pEHMsI IVIABHBIMH LIENSIMU M3ydeHus npeamera «XuUMUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpMHpPOBAHHE CUCTEMBI XMMUYECKUX 3HAHUN KaK BaXKHEHIIEH COCTABISIONICH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JI€KaT KJIKOYEBbIE MOHATHSA, (yHIaMEHTAJIbHbIE
3aKOHBI U TEOPUH XUMHUU, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE M TOHUMAaHUE CYLUTHOCTH JIOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIJIGHHE C MCTOpUeH UX pa3BUTUSA U
CTaHOBJICHUS;

e (QopmupoBaHue U pa3BUTHE TMPEACTABICHUI O HAYYHBIX METOJaX IO3HAHUS BEILIECTB U
XUMHUYECKUX pEaKIMi, HEOOXOMUMBIX HJsi MpUOOpETeHHs] YMEHUIl OpPHEHTUPOBATHCS B MHUpPE
BEIIECTB U XUMHUYECKUX SIBJICHUW, HUMEIOIIUX MECTO B TMPUPOJAE, B MPAKTUYECKOW U
MMOBCEIHEBHOMN JKU3HH;



® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOJECHHEM U OOBSCHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30MacHOr0 OOpalleHHsl ¢ BEIIECTBAMH.

Hapsiny ¢ 3tuM, coaepkaTenbHas XapakTepUCTHKAa LeNed W 3aJady H3Y4eHMsl IpeAMeTa B
porpaMMe Mo XMMHHU YTOYHEHa M CKOPPEKTUPOBAaHA B COOTBETCTBMM C HOBBIMH IPHUOPUTETAMU B
cucteMe cpeaHero obOmiero oOpazoBanus. CeroiHs B TPENOJABAHMM XUMHUU B OOJBIICH CTENEHU
OoTHAETCsl MPEANOYTCHHE MPAKTHUYECKONH KOMIIOHEHTE CcOepxaHus OO0y4deHHs, OpPUEHTHPOBAHHON Ha
MOJITOTOBKY BBIIYCKHUKA 00IIe00pa3oBaTeIbHON OpraHM3aliy, BIAJCIOUIEr0 He HAO0OpOM 3HaHUM, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0aMU W YMEHHMSIMH aKTUBHOTO TOJY4YEHHs 3HAHUN U
IIPUMEHEHHUSI UX B pEaIbHOM KU3HU JIJIS1 pELICHMsI IPAaKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM NpU U3YYEHUHU MIpeIMeTa « XUMUsSD» TOMUHHUPYIOIIee 3HaYeHUE MPUOOPETAIOT TaKKe
LIEJIM U 33J]a4H, KaK:

ajanrtanus oOydyarouuxcs K YCIOBUSM JMHAMUYHO pa3BUBAIOIErocs Mupa, (GopMUpOBaHHE
MHTEIUIEKTYaJJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHUIO,  COTPYJHHYECTBY,
CaMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX PEHICHUI B KOHKPETHBIX JKU3HEHHBIX CHTYAIUSIX, CBSI3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHHe y OOYy4YalOIIUXCS KIIOYEBBIX HABBIKOB (KIJFOUEBBIX KOMIIETEHIUI), HMMEIOIIUX
YHUBEPCAJIbHOE 3HAYEHHUE ISl Pa3IMYHbIX BUJOB JESATEIbHOCTH: PEIIEHUs MpoOJeM, MOUCKa, aHaIu3a U
00paboTku MHGOpPMAIUK, HEOOXOAUMBIX Ui MPHUOOPETEHUsl OMbITa JIEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE€ MECTO B MO3HAHMM XMMHH, a TAKXKe JUISl OLEHKU C IMO3ULUI 3KOJOTrMYeCKOH Oe30IacHOCTH
XapakTepa BIMSHUS BEIECTB U XUMUYECKUX IIPOLIECCOB HA OPTaHU3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HMHTEIUIEKTYalbHBIX M TBOPYECKMX CIOCOOHOCTEH
00yYaroImuXxcs: CIIOCOOHOCTH CAMOCTOSITEIIFHO MPHOOPETaTh HOBBIE 3HAHUS 10 XUMHUHU B COOTBETCTBUU C
KHU3HEHHBIMU MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUY IS TTOMCKa
U aHaJIn3a yueOHOW U HayYHO-MTOMYJISIPHON HH(POPMAIIMK XUMUYECKOTO COJIEP KAHNUS;

¢dopMHUpoBaHHE UM pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTMYECKOTO MBIIIICHUS,
Ha0JI10/1aTeIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH, IPU
TUTAHUPOBAHUU U MPOBEJCHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaroIUXcsl YOSKIEHHOCTM B T'YMaHMCTUYECKOM HANpaBIEHHOCTH XMMHH, €€
BaXHOH pOJIM B pEIIEHUM TJI00albHBIX MPOOJIEM palMOHAIBLHOTO MPHPOIONONIB30BAHMS, MOMOIHEHUS
SHEPreTUYECKUX PECYpCOB U COXPAHEHHS MPHUPOAHOIO pPABHOBECHS, OCO3HAHUS HEOOXOIMMOCTU
Oepe’KHOr0 OTHOLIEHMS K MPUPOJAE M CBOEMY 3/10POBBIO, a TAK)KE MPHUOOPETEHHUs OIbITA MCIIOJIb30BaHUS
MOJTYYCHHBIX 3HAHUH JJIs1 TMPUHATHS TPAMOTHBIX PEIICHWH B CHUTYaIlUsX, CBA3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMU.

B yuebGHOM 1utaHe cpegHero obuiero oopa3oBaHus MpeaMeT «XUMHUsD» 0a30BOTO YPOBHS BXOJUT B
COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI».

OO1iee yuCIIO YacoB, OTBEAEHHBIX U U3yUYEHUS XUMUHU, Ha 0a30BOM ypOBHE CpPEIHEro OOIIEero
oOpa3zoBanus, coctaBisieT 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Henmemo), B 11 kmacce — 34 gaca (1
4ac B HEJICIIO).

COAEP)XAHUE OBYYEHUSA
10 KJIACC
OPITAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMMH

IIpenMer opraHndeckod XMMHH: €€ BOSHMKHOBEHME, Pa3BUTHE U 3HAUYECHUE B IOJIYYEHHH HOBBIX
BEILIECTB U MaTepuanoB. Teopus CTpOeHUs OpraHMYecKux coenuHeHuil A. M. bytiepoBa, €€ OCHOBHbIE
nonoxeHus. CTpyKTypHble (OpPMYIJIbI OpraHMYECKHMX BemiecTB. ['omosorus, u3oMepus. XUMHUYECKas
CBSI3b B OPraHUYECKUX COCTUHEHUSIX — OJUHAPHBIC U KpaTHBIE CBS3H.

[IpencraBnenne o KiIaccUpUKAMM OpraHMYECKHX BemiecTB. HoMeHkmaTtypa OpraHHYecKux
COEUHEHMUI (cucTemMaThuyeckas) M TpUBUAIbHBIC Ha3BaHUS BaXXHEHIIMX MPEICTaBUTENEH KIACCOB
OpPraHMYECKUX BEILECTB.

DKcrnepuMeHTAIbHbIE METO/IbI H3YYEHUS BEIIECTB U UX MPEBpallleHUi: 03HAKOMJIEHUE C 00pa3liaMu
OpPraHMYECKHUX BELIECTB M MaTepUaJlaMH Ha HUX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OpPraHMYECKHX
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BEIIECTB, HAOJIOJCHUE M ONHCAHUE IEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALICHUIO OPTaHUYECKHUX
BELIECTB IPU HarpeBaHuH (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH psiA. MeTaH u 3TaH — MpOCTeille NpeacTaBUTeIn
aJIKaHOB: (pU3MUYECKHe W XUMHYECKHE CBOWCTBA (pPEeakUWU 3aMEUICHHsS M TOPEHHs), HAXOXKICHHE B
MIPUPO/IE, OTyYEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psiA. OTUIEH W NPONWIEH — IpocTeuiiue
MPEJICTAaBUTENIM  alIKCHOB:  (PU3MYeckre M XUMHUYECKHME CBOMCTBa (peakluuu TUIAPUPOBAHUSA,
raJIOr€HUPOBAHHUS, THIpaTallii, OKUCIIEHUS U MOJIMMEPU3ALINN), IOTYUEHUE U TPUMEHEHNE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHre, BaXKHEHIIHE XUMUUICCKHUE CBOMCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psii. ALETWICH — MNPOCTEHIIUi
MPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHHUE, (HU3MYECKME U XHWMHUYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIINH, TOPEHHSI ), TOTy4YEeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUYECKME W XUMHUYECKHE CBOWCTBa (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOTYYCHHUE U IPUMEHEeHHE. 10ayo: cocmas, cmpoenue, usuieckue u
Xumuyeckue ceolucmea (peakyuu 2an02eHUpo8aHusi U HUMPOBAHUs), NOTYYeHUue U npumMeHeHue.
TokcuuHnocTh apeHoB. ['eHeTHyeckas CBsSI3b MEXKIY YIJIEBOAOPOJIAMU, MPUHAJICKAIIMMHI K Pa3InUHbIM
KJIaccam.

[Ipupoanbie UCTOYHUKU YTiIeBOAOpoa0B. [Ipupoansiii ra3 u nmonytHele HedTsHBIE Ta3bl. HedTh 1
e€¢ mpoucxoxaenue. CrocoObl mepepabOTKM  HEPTH: TEPEroHKa, KPEKUHr  (TEPMHUYECKHUH,
KaTaJuTH4ecKuil), muponus. [IpoaykTel mepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €ro nepepadoTKH.

DKclepUMeHTaIbHbIE METO/Ibl M3YUEHUS BELIECTB U MX MPEBpAIlCHUI: 03HAKOMJIEHHE ¢ 00pa3amMu
I1acTMacc, KaydykoB M pe3uHbl, Komiekuuu «HedTe» u  «Yromp», MOJEIMPOBAHHE MOJEKYJ
YTJIEBOIOPOIOB M TaJIOr€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUYECKONW PabOThl: MOJYyYEHHE ATHUIICHA U
W3YYEHHUE €ro CBOMCTB.

Pacuérneie 3amaumn.

Bbruncnenuss no ypaBHEHMIO XMMHYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOAYKTa PEAaKLUU MO HU3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HMCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

Kucnopoacoaepxamme oprannyeckie CoeiNHEHUs!

[IpenenbHble OJHOATOMHBIE CIIUPTHL. METaHOJI M 3TaHOJ: CTPOEHUE, (PU3MUECKHE U XUMHUYECKHE
CBOWCTBA (peakIUMM C AaKTHBHBIMM METallJIaMM, TaJIOTEHOBOJOPOJIaMH, TOpEHHE), MpPUMEHEHHE.
Bogoponaneie cBsi3u MeXIy MOJEKylaMu CHOUPTOB. JleficTBME MeTaHOJla W 3TaHOJia Ha OpraHu3M
4eJI0BEKA.

MHoroatoMHble CHOUPTHI. OTHIEHTJIMKONb WU TJIMLIEPHUH: CTPOEHHUE, (PU3NYECKHe U XUMHYECKHE
CBOMCTBa (B3aMMOJEWUCTBUE CO MICTOYHBIMH METaJNIaMH, KaueCTBEHHAas peakiMs Ha MHOT0aTOMHBIE
cnupthl). JlelicTBrUe Ha opraHu3M yenoBeka. [[puMeHeHne runepruHa u 3TUIICHTITUKOIA.

@deHo: CTpOEHHE MOJIEKYJNbl, (U3MUECKHe W XHMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenue denomna.

Anbnerunsl U kemonvi. GopManpAeTH, aleTaIbJICTUA: CTPOCHUE, (PU3NYECKHEe U XUMHUYECKHUE
CBOMCTBa (pEeaKIMK OKUCICHHS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKIUH), TOJIyYeHUE U IPUMEHEHHE.

O/HOOCHOBHBIE NpeieNIbHbIe KapOOHOBBIE KUCIOThl. MypaBbHHAs U YKCYCHAsi KUCIIOTBI: CTPOEHHE,
(bu3MYecCKue U XUMHYECKHE CBOMCTBA (CBOWMCTBA, OOIME /ISl KJacca KUCIIOT, peakius dTepuduKaum),
nojiyueHue M npuMmeHeHue. CTeapuHOBass M OJIEMHOBAas KHUCJIOTHl KaK IPEJCTABUTENN BBICIINX
KapOOHOBBIX KHUCJIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble 3(¢Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApOIN3 CIOXKHBIX 3¢uUpoB. Kupsbl.
IM'maponus xupos. [Ipumenenue xupoB. bruosiorudyeckas posib KUPOB.
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VYraeBoasl: cocTaB, Kiaccu(UKalus YrieBOJOB (MOHO-, AM- W Toiucaxapuisl). [nmokoza —
MPOCTEHIINI MOHOCAXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (GU3MUeCKHe U XMMHYECKHUE CBOMCTBA
(B3aumogeiictBre ¢ ruppokcuaom memu(ll), oxucienne ammuauHbIM pacTBopoM okcuzaa cepebpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TIIIOKO3bI), HaXOXKIACHUE B MPHUPOJE, MPUMEHEHUE, OMOIOrHYecKas pOoJib.
®orocunTe3. PpyKkTO3a KaK U30MEP TIIHOKO3bI.

Kpaxman wu wnemmono3a Kak mnpupofHble moiumepbl. CTpoeHHe KpaxMmana U LEJUTOJIO3bI.
dusnuecKue U XMMUYECKHE CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAs! PEaKIUs C HOJIOM).

DKcrepuMeHTaAIbHbIE METO/IbI H3yYEHUS BEIIECTB U UX MPEBPAILEHUI: IpOoBeAeHNE, HAOII0ICHUE U
OINMCaHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIC PEAKIIMU OJHOATOMHBIX
cnupToB (OKHCIIeHHe 3TaHona okcuaoM meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOICHCTBHUE TIIMIIEPHUHA
¢ ruapokcunom meau(ll)), anprernnoB (OKHCIEHHE aMMHayHBIM pacTBOpoM okcupaa cepedpa(l) u
ruapokcuaoM meau(ll), B3aumMopeiicTBue Kpaxmalia ¢ HOJIOM), NMPOBEACHUE NPAKTHYECKON padOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnbie 3amaun.

Bbruuciienuss mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOJYKTAa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WU MPOTYKTOB PEAKIIUH).

A3oTconepkaliye opraHn4eckie CoeIMHeHusI.

AMUHOKHCIOTHl Kak aM(OTepHbIE OpraHuYecKue coeauHeHus. Dusnyeckne W XUMHUYECKHE
CBOMCTBa aMUHOKHUCIIOT (Ha pUMepe TIUIHa). buonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuab.

benku xak mpupoAHbIE BEICOKOMOJIEKYISIpHBIE coeanHeHus. [lepBuyuHas, BTOpU4Has U TpETUYHAS
CTpYKTypa OenKoB. XMMHUYECKUE CBOMCTBA OEIKOB: TUAPOIIN3, ACHATYpalMs, KAUeCTBEHHbIC PEaKIUu Ha
OeNKHU.

DKcIepUMEHTAIbHbIE METO/bl U3YYEHHs BELECTB M UX NpPEBpaIleHui: HaOI0AeHue U ONHCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIusl OCIKOB IPY HArpeBaHWH, IBETHBIE PEAKITH OEITKOB.

BbicokoMo1eKyIsIpHbIE COeIMHEHUSs

OCHOBHBIE TIOHSTHS XMUMHH BBICOKOMOJIEKYIISIDHBIX ~ COCAMHEHHWI: MOHOMEp, TOJHMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb MOJUMEpHU3alUM, CpeAHss MoJjeKyispHas Mmacca. OCHOBHBIE METOJIbI
CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTMHEHUH — TIOJMMEPH3aIHs U TIOJTMKOHICHCAIINSI.

DKcIepUMeHTaIbHbIE METO/Ibl M3YUEHHs BELIECTB U MX MPEBpAIlCHUI: 03HAKOMJIEHHE ¢ 00pa3iamMu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KaydyKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanusi MeXnpeAMETHBIX CBA3€M Mpu M3ydeHMM opraHudeckod xumuu B 10 Kiacce
OCYILECTBIISICTCS Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak M TOHSTHH,
SIBIISTIOIIIMXCSI CHCTEMHBIMH JJTs1 OTACTBHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOme ecTecTBEHHO-HAyYHble MOHATHUS: sIBIEHHE, Hay4HbIH ()akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaM3, CHHTE3, KIaCCU(PUKAIMs, MEPUOANIHOCTh, HAOJIOJCHUE, W3MEpPEHHEe, OKCIIEPUMEHT,
MO/IEIUPOBAHUE.

@dusnka: Martepusi, SHEPrHs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, JHEPTreTHYECKUH YpOBEHD,
BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIIECTBa, (PU3UYECKUE BEIMYMHBI M EAMHHUIBI HUX
M3MEpEHUsI.

buonorusi: knerka, opraHusM, Ouocdepa, oOMeH BeLIECTB B OpraHusMe, (POTOCHUHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OEIKU, YIIIeBOIbL, KUPbI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TOJE3HBIE HCKOMIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: mnUIEBbIE MPOIYKThl, OCHOBbI PAlMOHAIBHOTO TNHTAHUSA, MOIOIIME CPEACTBA,
JICKapCTBEHHbIE M KOCMETHYECKHE NpenapaThl, MaTepuanbl M3 HMCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA



Teopernyeckue 0CHOBbI XMMUU

XuMHuYecKui 37eMeHT. AToM. SImpo atoma, M30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUYCCKUE
YPOBHH, TIOAYpOBHU. ATOMHBIC opOuTanu, S-, P-, O- snemeHTbl. OCOOCHHOCTH pachpeaeICHUs
AJNIEKTPOHOB IO OpOUTaIsIM B aroMax »dJEMEHTOB IMEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAS
KOH(HTypamnus aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuonuueckas cucrema xumuueckux annemeHtoB [[. M. Menneneena.
Cas13p nepuoanyeckoro 3akoHa u Ilepuoanueckoil cuctemsl XxumMudeckux 3nemenTos Jl. Y. Menneneesa
C COBPEMEHHOW TEOpUEH CTPOCHHUSI AaTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHsS CBOWCTB XUMHUYECKUX
AJIEMEHTOB U O0pa3yeMbIX UMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TPyNINaM W MEepUojiaM. 3HAYCHUE
[IEPUOINYECKOTr0 3aKOHA B PA3BUTHHU HAYKH.

Crpoenue BemecTBa. XUMHYECKasi CBsI3b. BUbl XMMUYECKON CBsA3M (KOBaJEHTHAsl HEMOJSpHAs U
MOJIApHAsi, HMOHHAs, MeTalindeckas). MexaHu3mbl 00pa3oBaHUsl KOBAJCHTHONW XHMHUYECKOH CBS3U
(oOOMEHHBI M JIOHOPHO-aKUENTOPHBIN). BomoponHas cBsizb. BaneHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U AHHOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KPUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIMYECKON PEIIETKHU.

[lonsitTne o nucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMJHBIE pPAcTBOpbL. MaccoBasi 10
BEILIECTBA B pacTBOpE.

Knaccudpukanusa HeopraHmdeckux coenvHeHuil. HomeHkiaTypa HEOpraHMUYECKHUX BELIECTB.
I'eneTnueckasi CBsI3b HEOPraHUUYECKHUX BEILIECTB, IPUHAUICKAIUX K PA3IUYHBIM KJIACCAM.

Xumnueckas peakuusi. Kimaccupukanus XauMHUYeCKUX peakiii B HEOPTaHUIECKOH U OpraHUnYeCKOn
XUMHUU. 3aKOH COXpaHEHUsl MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALLEHUS DJHEPruu Mpu
XUMUYECKUX PEAKIUAX.

CkopocThb peakiiuy, e€ 3aBUCUMOCTb OT Pa3MUyHbIX (hakTopoB. OOpaTUMBbIe peakiii. XUMUIECKOe
paBHOBecue. DAKTOPHI, BIUSIONINE HA COCTOSTHUE XUMHUYEeCKOro paBHoBecHs. [Ipunnun Jle larenbe.

DnexTponauThyeckas auccouuaius. CuapHble U ciaaldble dMeKTpoiauTsl. Cpena BOIHBIX PacTBOPOB
BELIECTB: KUCIIas, HeUTpaabHasl, IEJI0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCHEPUMEHTAIBHBIE METOJbI M3YUYECHHs] BEIIECTB W UX MPEBPAIICHUI: JEMOHCTpalus TabIuIl
«Ilepuoguueckas cucrema xumuueckux osnemeHtoB JI. WM. MenaeneeBa», usyueHue Mojeneit
KPUCTANIMYECKUX PEIIETOK, HAOJII0JIEHUE U OMMCAHHUE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(pazmokeHue TEpOKCHIA BOJOpPOAAa B MPUCYTCTBUU KaTajau3aTopa, OMpeleleHHEe CpeAbl PacTBOPOB
BEUIECTB C IOMOUIbI0 YHUBEPCAJIBHOTO MHJMKATOpA, pEaKlUd HOHHOTO OOMeHa), NpOBEeACHUE
MPaKTUIECKON paboThl «BrnusiHue pa3nuyHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM PEAKITUNY.

Pacuérnebie 3anaun.

Pacuérel mo ypaBHEHUSIM XMMHYECKUX pEaKlUidl, B TOM YHUCIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJB30BaHNEM TOHATHUS «MACCOBast JA0JIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [lonoxxenne nHemeraioB B lleproanyeckoit cucreMe XxuMHYecKuX 3ineMeHToB []. M.
MenzeneeBa U OCOOEHHOCTH CTpOeHHs aromoB. Du3nyUeckue CBOWCTBA HEMETAIOB. AJUTOTPOMHS
HEMEeTaJUIOB (Ha IIpUMepe KUcaopoaa, cepol, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIITUX HEMETaNIOB (TaJOreHOB, cephl, a30Ta, ¢ocdopa, yrmepoaa u
KpEMHUS1) U UX COEAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHne Ba)KHEUIIIUX HEMETANIOB U UX COETUHEHUH.

Mertamnel. Tlonoxenue merawwioB B Ilepuonnueckoit cucteMe xumudeckux snemeHto . .
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI AIIEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. O0mue pusudeckue
CBOMCTBA METAJTIOB. CIIaBbl METAJIIOB. DJIEKTPOXUMUUYECKUIN Pl HAPSHKEHUH METAIIIOB.

XUMHUYECKUE CBOMCTBAa BaXXHEUIIUX METAJJIOB (HATpUM, Kajdui, KalbIUi, MarHui, ajqrOMUHUMN,
LUHK, XpPOM, KEJIe30, ME/Ib) U KX COCTUHEHHH.

Oo6mue cnocoObl MoMydeHus MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.
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DKCTepUMEHTAIbHBIE METONbI M3Y4YCHHs] BEIIECTB M WX MPEBPAICHUIN: H3yYeHHE KOJUICKIIHH
«MeTamnel ¥ CIUIaBbl», OOPa3l[0OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTANbHBIX 33/a4, HAOOJIEHUE U
OIMCaHHUE JIEMOHCTPAIIMOHHBIX M JIAOOPAaTOPHBIX OMBITOB (B3aMMOJEHCTBHE THAPOKCHIA ATIOMHUHUS C
pacTBOpamMH KUCJIOT U LIEJI0YEH, KaYeCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJUIOB).

Pacuérneie 3amaumn.

Pacuérbl Maccel BemiecTBa uinM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCe WM
00BEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, pPaCYEThl MacChl (00hEMA, KOTMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BEIIECTB UMEET IPUMECH.

Xumus 4 KU3Hb

Ponp xuMum B oOecmeueHUH SKOJIOTMYECKOH, HSHEPreTMYecKO M MHIIEeBOM Oe30IacHOCTH,
pa3BuTUU MeAUIHUHEL. [TOHATHE 0 HAYYHBIX METO/IaX TO3HAHUS BEUIECTB M XUMUYECKHUX PEAKIIHIA.

[IpencraBienuss 00 OOMMX HAYYHBIX MNPUHIMIAX TPOMBILIUIEHHOTO TOJYYEHHUS Ba)KHEUIINX
BELIECTB.

YenoBek B MHpE BEHIECTB U MaTepUAIOB: BaKHEHIIME CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE =~ MaTepHajbl, KpacKh, CTEKJO, KepamMHKa, MaTepuaibl s AJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYEeCKHe U MUHEpaJIbHbIC yI00pEHHUSI.

XuMHsT U 370pOBbE YEIIOBEKA: IMpaBHJIa HCIOJIB30BAHMA JIEKAPCTBEHHBIX IIPEIapaToB, MPaBHUIIa
0€30MMacHOT0 UCIIOIB30BAHMS MPENapaToB OBITOBOM XUMUHU B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe CBSI3U.

Peanu3anust MeXnpeaMETHBIX CBA3€H MpU U3yueHuun oO1eil 1 HeopraHuieckoi xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHSITHH,
SIBJIIOIIMXCS] CHCTEMHBIMHU ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OOm1re ecTecTBEeHHO-HAYYHBIE TOHITHS: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOpHsl, aHAIHU3, CHHTE3,
KinaccuuKanus, IepuoAUYHOCTb, HAOIIOIeHIE, SKCIIEPUMEHT, MOJISTUPOBAHHE, U3MEPEHHE, SIBIICHUE.

@dwusmka: wmarepus, OHHEpPrus, Macca, aToM, OJEKTPOH, IPOTOH, HEUTPOH, WOH, W30TOI,
PaOaKTUBHOCTH, MOJIEKYIIa, SHEPTETUUYECKU YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHUE
BelecTBa, ((U3NIECKIE BETUIHHBI M CIUHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI, BUTAMHUHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHepasbl, TOpHBIE TTOPOJIBI, MTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHoNIOTHS: XHMHYECKas TPOMBINUICHHOCTh, METAJUTYPTUsi, IPOHU3BOJICTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3IUCTBEHHOE IMPOU3BOJICTBO, MUIIEBAsl MPOMBIIIEHHOCTD, (hapMaleBTHYeCKas
MIPOMBIIIJICHHOCTh, TPOU3BOACTBO KOCMETHYECKHX IPENapaToB, IPOW3BOJCTBO KOHCTPYKIIMOHHBIX
MaTEepUasoB, HNEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3VJBbBTATbBI OCBOEHUSA ITPOIT'PAMMBI 110 XUMHUHU HA
BA30OBOM YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUS
JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOEHHUS OOYYArOIIUMHUCS MPOrpamMm
cpenHero ooOmero o0pazoBaHUs (JTUYHOCTHBIM, METAlpeaMETHBIM H  TIpeaMeTHbIM). HayuHo-
METOJIMYECKOW OCHOBOHM Il pa3pabOTKU IUIAHUPYEMBIX PE3yJbTAaTOB OCBOCHHUS IMPOTPAMM CpPEIHEro
o0111ero 00pa3oBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIM MOJIXO/.

B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM MOJIXO0I0M B CTPYKTYpPE JUYHOCTHBIX PE3yJIbTaTOB
OCBOGHMS NpeaMeTa «XUMHs» Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHMs BBIIEIEHBI CIETYIOIINE
COCTABJISIFOLIUE:

OCO3HaHWE OOYYaIOIIMMHUCA POCCUHUCKON TPaXKMaHCKOW HWICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIETICHUIO;

HaJTM4YMe MOTHUBALIUU K O0YYEHUIO;

L[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUM TUYHOCTH Ha OCHOBE KJIFOUEBBIX [IEHHOCTEH
U UCTOPUYECKUX TPaTUIMii 6a30BOI HAyKH XUMHU;
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TOTOBHOCTb U CLIOCOOHOCTH 00yYaroIuXcs pyKOBOJICTBOBATHCS B CBOEH AEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMH, MPUCYIIIUMU 1IEIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHuUs;

HAJIMYHME IPABOCO3HAHUS JKOJOTMYECKOW KYIBTYpPhl M CIOCOOHOCTH CTaBUTh LEIH U CTPOHUTH
KU3HEHHBIC TIJIAHBbI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHUS MpeaMeTa «XHUMHUS» JOCTUTalOTCd B €IMHCTBE Y4YEOHOH U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C TYMaHHUCTHYECKHUMH, COLMOKYIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMH IEHHOCTSMA M WJACATAMU POCCHUICKOTO TPaKAAHCKOTO OOIIecTBa, MPUHATHIMU B
o0miecTBe HOpPMaMH U IMpaBWJIaMH TMOBEAEHHUS, CHOCOOCTBYIOIIMMH IpOIlEcCCaM CaMOIIO3HAHUS,
CaMOPAa3BHUTHUS M HDABCTBEHHOT'O CTAHOBJICHUS JINUYHOCTU O0YYarOIIUXCS.

JInuHOCTHBIE pe3yabTaThl OCBOCHHS MpenMera «XUMHsS» OTpakaioT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHON M MPAKTUYECKON AEATEIBHOCTH O0YUYarOIIUXCs M0 peain3aluy MPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCHUTAHMA:

0CO3HaHUs 00yUYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPAaBONIOPSIKY;

MIPEJICTABJICHHSI O COLMATbHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOHM TBOPUYECKOU JAEATEIBHOCTH IPU CO3JIaHUH y4eOHBIX IPOEKTOB, PEIICHUH
y4eOHBIX U [M03HABATENIbHBIX 3a/1a4, BHITOJTHEHUU XUMUYECKUX HKCIIEPUMEHTOB;

CMOCOOHOCTH TIOHMMATh U NPUHUMATh MOTHBBI, HAMEPEHHs, JIOTHKY W apTyMEHTBI JPYTUX TIPH
aHaJlM3e pa3jINYHbIX BUJOB YUeOHOM NeATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHUS:

[[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIEINI0 OT€YECTBEHHON XUMUU;

YBKEHHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPHHM W TPAKTHYECKOTO NMPUMEHEHHS XHUMUH,
OCO3HaHMS TOTO, YTO JIOCTUKEHUS HAYKH €CTh pe3yJbTaT UINTENIbHBIX HAONIOJIEHUH, KPOMOTIMBBIX
HKCIIEPUMEHTATBHBIX TIOUCKOB, TOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTHKOB;

MHTEpeca U IMO3HABATEIbHBIX MOTHBOB B IMOJYYEHMH U MOCIEAYIOIIEM aHalu3e MHPOpPMAaLUU O
MEPEOBBIX JIOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHBIE C XWMHUYECKUMH SBICHUSMHU, W TMPUHUMATH
OCO3HAHHBIEC PEIICHHS, OPHEHTUPYSICh HA MOPAJTbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OLICHHMBATh CBOE MOBEACHUE U MOCTYNKH CBOUX TOBApHIEH C MO3ULUI HPaBCTBEHHBIX
Y TIPABOBBIX HOPM M OCO3HAHHE MOCIIECTBHIA ITHX ITOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHUMAaHMUs LEHHOCTEeH 370poBoro M  Oe3omacHOro oOpa3a JKM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/I0POBbIO;

coOmroieHns TIpaBuJI 0€30MaCHOTO OOpaIIeHUs C BEIIECTBAMHU B OBITY, MTOBCETHEBHOM JKU3HU U B
TPYIOBOMU JAEATENbHOCTH;

MMOHWMAaHMsI IIEHHOCTH TPAaBHJ WHAMBHUIYATBHOTO M KOJUIEKTHBHOTO OE€30MacHOTO ITOBEICHUS B
CUTYyallUAX, YTPOXKAIOLINX 3/JOPOBBIO U JKU3HU JIIOJICH;

OCO3HAHMS MOCIICICTBUI M HENPUSATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS AIKOT OIS, HAPKOTHKOB,
KypeHHs1);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEOBATENBCKON J1EATEIbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUECKOHN U APYTUX BUAAX JIEATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COIMATBHON HAPABICHHOCTH (B
pamMKax CBOEro Kjacca, IIKOJIbI);

MHTEepeca K NMPAaKTUYECKOMY H3YUEHHUIO Ipodeccuil pasindHOTO poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS [TPEIMETHBIX 3HaHUH M0 XUMHH;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U PE3yJIbTaTaM TPYIAOBOU ESATEIbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYalTbHOH TpaeKTOpuu oOpa3oBaHus, Oymyluei
npodeccud M pealn3alui COOCTBEHHBIX MM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0rM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKHU LEIecO00pa3HOro OTHOMICHUS K MPHUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MOHMMAaHMS TJO0AIBHOIO XapaKTepa HSKOJOTMYECKHX MpoO0JieM, BIMAHUS SKOHOMHYECKUX
IIPOLIECCOB HAa COCTOSIHUE MPUPOJIHON U COLIMATIBHOM CpeJibl;

OCO3HaHMA HEOOXOAMMOCTH WCIOJb30BAHUS JOCTIDKCHHM XHUMHU Ui PELICHHS BOIPOCOB
palnMoOHAIBHOIO IPUPOAOIOIb30BAHUS;

AKTUBHOI'O HENPUATHS INEHUCTBUM, IMPHUHOCALIUX BPEI OKpPYXKaloLled NPUPOAHOU Cpele, YMEHHs
IIPOrHO3UPOBATh HEOJIArONPUATHBIE 3KOJOIMUECKUE TOCIEACTBUSA IpeIIpUHUMAEMbIX JeHCTBUH U
NpeJOTBpAIIaTh UX;

HAJINYMSI PA3BUTOTO SKOJIOTUYECKOTO MBILIIEHHS, SKOJIOTUYECKON KYJIBTYpPBI, ONbITA JAEATEIbHOCTH
HKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaThCSI MMM B  II03HABaTEIbHOMH,
KOMMYHUKAaTUBHOH M COLMAIBbHOM IpakTHKe, CHOCOOHOCTM M YMEHHUS AaKTHUBHO HPOTHUBOCTOSTH
uaeosoruu xemohoouu;

7) HeHHOCTH HAYYHOI'0 MIO3HAHMS

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOILECTBEHHOM MPaKTHUKH;

MOHUMAaHMs Cenn(PUKN XUMUHM KaK HAyKH, OCO3HAHUS €€ poii B (POPMHUPOBAHUU PAIIIOHAIEHOTO
HAy4YHOT'O MBIIUICHUS, CO3[JaHUU LIEJIOCTHOI'O MPEACTaBIECHUS 00 OKPY)KAIOLEM MHUpPE KaK O €IMHCTBE
MPUPOJBI U YeNOBeKa, B TO3HAHWHM TPUPOIHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MPOOIeM COXpaHEHUS
MIPUPOJTHOTO PaBHOBECHUS;

yOexKIEHHOCTH B OCOOOW 3HAYUMOCTH XHMHUHU JUII COBPEMEHHOW NMBWIM3AIUU: B e
I'YMaHHCTHYECKOM HANpaBICHHOCTU M BaXXHOH POJM B CO3/IaHMM HOBOM 0a3bl MaTepHaIbHOU KYJIBTYpHI,
pelIeHNH TII00ATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOM,
MUIIEBOM M 3KOJIOrMYecKoi 0e30MacHOCTH, B PA3BUTUH MEIUIMHBI, 00ECIIEYeHUH YCIOBUHN YCIEIIHOTO
TpYZAa ¥ SKOJOTHYECKH KOM(POPTHOH JKU3HU KaKIOTO YJIeHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH: TIOHUMAHHUS CYIIIHOCTU METOJI0OB MO3HAHUS, UCTIOIb3yEMBbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IOJIydaeMble 3HAHHS JUISl aHAIH3a W OOBSICHEHHS
SBJICHUM OKPY’KAIOIIEro MHpa M MPOUCXOIAIMIMX B HEM HM3MEHEHHH, yMeHHs JenaTb 0OOCHOBaHHbBIE
3aKJIIOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENBI0 MOJYYEHHs TOCTOBEPHBIX
BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHWS IS pelIeHust 1polieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

WHTEpeca K MO3HAHUIO U HCCIIE0BATENILCKOM eI TeTHHOCTH,

TOTOBHOCTH M CIIOCOOHOCTHM K HENPEPHIBHOMY OOPa30BaHUIO U caMOOOpa30BaHUIO, K AKTUBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBHH C )KU3HEHHBIMHU ITOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHMS Y4EOHOro mpeamera «XHUMHUS» Ha YPOBHE CPEIHEro
o0mero 00pa3oBaHus BKIIFOYAOT:

3HauMMble Ui (HOPMHUPOBAHMS  MHUPOBO33PEHHUS  OOYYAIOIIUXCA  MEKIUCLUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOIIEHayyHblE IOHATHS, OTPa)AIOIIUE LEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U
cnienr(UKy METOJOB MO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHS,
SBJICHHE, NPOLIECC, CUCTEMa, HAy4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclieloBaHue, Ha0I0IeHUe, U3MEPEHUE, SKCIICPUMEHT U JIpyTue);
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yYHHUBEpCAIbHBIE YyueOHBbIe IeHCTBUS (TMO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYISTUBHEIC),
oOecneunBaromue ¢GopMupoBaHue (YHKIIMOHATIBHOW TPAMOTHOCTH W COLMAIbHOW KOMIIETEHLIUU
oOyJaromuxcs;

CIOCOOHOCTH oOyyaronmxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC Y4eOHbBIC JCHCTBHS B IO3HABATEILHOW M COLMATBHOM
MIPaKTHKE.

MeramnpeaMeTHble  pe3yibTaThl  OTPAKAIOT  OBJAJACHUE  YHUBEPCAIBHBIMU  y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMU.

OBi1ajieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMY J1€HCTBUSIMH:

1) 6a3oBbIe JIOrMUYeCKHE AeHCTBUS:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEeCTIATh 1IeNI ACSITeIbHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUU UX JOCTHUIKEHHS, COOTHOCHUTH
Pe3yIbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMH LIEISIMU;

MCIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTHYECKOTO MBILIUICHUS — BBIJCIATh XapaKTepPHbIE
MPU3HAKK TIOHATUH W yCTaHABIMBATh MX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIINE TOHSATHUS JIJIS
00BSICHEHUS OTAENbHBIX ()AaKTOB U SIBICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIINY BEIISCTB U XUMHYCCKHUX PEaKIIHIA;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSMH;

CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHUBHBIC, JCIYKTUBHBIC, 110 AaHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHUBOpPEUMS] B pPACCMAaTPUBAEMbBIX SBICHHSX, (OPMYIHpPOBATh BBIBOJBI H
3aKITIOYCHUS;

MPUMEHSTh B MpPOIECCe MO3HAHUS, UCIOIb3YeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJIEINH,
peoOpa3oBhIBAaTh MOJICIFHBIC TPEICTABICHUS — XMUMHUYECKHH 3HAK (CHMBOJ) JJIEMEHTA, XUMHUYECKas
(dbopMyIna, ypaBHEHHE XUMHUECKON PeaKkIui — MpU PEIICHUN YUeOHBIX O3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, MPUMCHSITh Ha3BaHHBIC MOJICIBHBIC TPEACTABICHUS JIJIS BBISIBJICHUS XapaKTEPHBIX IMPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEaKIUil.

2) 6a30BbIe HCCJIeN0BaATENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

(dbopMyIHpOBATH LENN W 3a]la4W WCCIICAOBAHUS, MCIIOJIB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHLHO
chOpMyITHUPOBAHHBIE BOMPOCH B KayeCTBE HWHCTPYMEHTa MO3HAHUS U OCHOBBI Ui (OpMHUpPOBaHUS
TUTIOTE3HI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BNIaJIETh  HABBIKAMU  CAMOCTOSITEILHOTO  TJIAHUPOBAHUS U  TMPOBEACHUS  YUYCHHUYECKUX
OKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHUS HAONIOIATh 3a XOJOM TIPOIEcca, CaMOCTOATEIHHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (OpMyIHpPOBaTh 000OIIEHNS U BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH
pe3yIbTaTOB HCCIIEOBAHUS, COCTABIISTH 00OCHOBAHHBIN OTUET O MPOJICIIaHHON padoTe;

MpUOOpPETaTh OMBIT YYEHUYECKOW HCCIIEeNOBATENLCKON U TPOEKTHOW NEATENbHOCTH, MPOSBIISTH
CTIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIPHOMY ITOMCKY METOJIOB PEIICHUsS TPAaKTUYECKUX 3a/ad,
MPUMEHEHHIO Pa3TUYHBIX METOJIOB TIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHQpOpMAIMK (HAydHO-TIONMYJSpHAs JHUTepaTrypa
XUMHAYECKOTO COJEpPIKaHMUs, CIPAaBOYHBIE TIOCOOUS, pecypchl MHTepHeTa), aHaTN3upoBaTh HH()OPMAIIHIO
pa3IMYHBIX BUAOB W (HOpPM TPEACTABICHUS, KPUTUYECKH OIEHUBATH €€ JIOCTOBEPHOCTh W
HEMPOTHBOPECUNBOCTD;

(hopMyIHpOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOJMBI MPU MOUCKE U 0TOOpe HHpopManmu,
He0OXOIMMOM sl BHITTOJTHEHUS Y4eOHBIX 3a/1a4 ONPEeeIEHHOTO THIIA;

MpUOOpeTaTh OMBIT HUCIHOJIB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIIOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMANIbHYIO (pOpMY TpeAcTaBiIeHuss HHPOpMaLuu (CXeMbl, rpadukH,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);



12

UCIOJIb30BaTh HAYYHBIM S3bIK B KAayeCTBE CPEJCTBAa NMPH pabdOTe C XMMHUYECKOH HH(popMarmei:
MPUMEHATh MeXNpeaMeTHble ((pu3nueckne U MaTeMaTH4ecKHe) 3HAaKM W CHMBOJBL, (OPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATJISIAHOCTH.

OByageHne YHHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3a/laBaTh BOMPOCHl IO CYILECTBY OOCYXJaeMOW TeMbl B XOJ€ Juaiora W/WUIu JUCKYCCHH,
BBICKa3bIBaTh UJACH, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO BBIMOJHEHHS MPEAIOKECHHON
3a/1a4u;

BBICTYNIaTh C IPE3€HTAlUENl pe3ylbTaTOB II03HABATEJIbHOM  J1E€ATENBbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU IPU BBIIOJHEHUM XHMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKON pabOThI MO UCCIICAOBAHUIO CBOMCTB M3Y4aEeMBIX BEIIECTB, PEATH3AMU YIeOHOTO MPOEKTa
1 (hopMynHupoBaTh BBIBOJBI 110 Pe3yabTaTaM MPOBEAEHHBIX UCCIEIOBAHUIN MyTEM COTJIACOBAHMSI TTO3UIIUN
B X0JI€ 00CYX1eHUsI U 0OMEHA MHEHUSIMHU.

OBiajeHNne YHMBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€ CTBUAMM:

CaMOCTOSITEJILHO IIJIAHUPOBATh U OCYLLECTBIISATH CBOIO IIO3HABATENIBHYIO JEATEIbHOCTD, ONPEIEIsisl
e€ menu W 3aJauyd, KOHTPOJIMPOBATh M IO Mepe HeOoOXOIMMOCTH KOPPEKTHPOBATh MpeiJiaracMblit
QITOPUTM JICMCTBUH TPU BBHIMOJIHEHUM YYeOHBIX M HCCIENOBATENbCKUX 3a]ad, BBIOMpATh HamOolee
3¢ (}eKTUBHBINA CIOCO0 MX pEIIeHUS C Y4ETOM MOJyYEHHUs HOBBIX 3HAHUU O BEIIECTBAX U XUMHUYECKUX
peakuusx;

OCYILIECTBISATH CAMOKOHTPOJIb CBOGH JE€ATEILHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOICHKH.

NPEJAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKasi XuMUs» OTPaXaroT:

C(OPMHPOBAHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTABISIOUIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJIEHUNA NPUPOJIbI, B (POPMUPOBAHUN MBIIUIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TI'pPaMOTHOCTH, HEOOXOJUMOHM MAJis pELIeHHs MPAaKTHMYECKUX 3ajad M
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO U IPUPOIHON Cpejie;

BJIAJICHAE CHUCTEMOM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATarolUe MOHSITHSA
(XMMUYEeCKUIl ~ DJIEMEHT, aToM, DJEeKTpOHHas 000J04YKa aToMa, MOJIEKYyja, BaJIEHTHOCTb,
JIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasi CBSA3b, CTPYKTYpHas (opmyna (pa3BEpHyTas M COKpallEHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OO0BEM, YIIepoAHbIH CKeNeT, (yHKIHMOHaJbHasl TpyIa, pajauka,
U30MEpPHsI, U30MEPBI, TOMOJIOTUYECKUN PsiZl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA U a30TCOJEpIKaIIMe
COEIMHEHHSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COCTUHEHUS); TEOPUU U
3aKOHBI (TEOpUs CTPOCHMsS OpraHuyeckux BemecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHMs, JIeKaIlhe B
OCHOBE TTOHUMaHMs NPUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX SBJIECHUH, (PaKTOIOrMYECKHE CBEIECHUS O
CBOIMCTBAx, COCTaBe, MOJIYYEHUHU U O€30MaCHOM HCIOIb30BAaHUM BaKHEMIIMX OPraHUYECKUX BEIIECTB B
OBITY M IPAKTUYECKOMN JEATEILHOCTH YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTepHbIE MPU3HAKU IOHATHH, YyCTaHaBIMBAaTh MX
B3alMOCBS3b, HCIIOJI30BATh COOTBETCTBYIOIME MOHATUS IPU OINUCAHUM COCTAaBa, CTPOEHUS H
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCTh YMEHHH HCHOJB30BaTh XHWMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON) (QOopMyn OpraHMYECKHX BEIIECTB U
YPAaBHEHUI XMMMUYECKHUX PpEaKIMH, W3rOTaBIMBaTh MOJEIM MOJIEKYJ] OpPraHMYECKHUX BEIECTB JUIA
WUTIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIC)KHOCTD U3YYEHHBIX OPraHMUECKUX BEILIECTB
[0 UX COCTaBY U CTPOCHHUIO K OINpeAeIEHHOMY KJIacCy/TpyIIe coenHEeHUH (yriaeBoJopOo/ibl, KUCIOPO U
a30TCOJEpXKAIINE COEOUHEHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHMsA), [aBaTh MM Ha3BaHUS 110
cuctematnyeckorr HomeHkinatype (IUPAC), a Taxke mpuBOAWTH TPUBHAIBHBIE HA3BaHHUS OTIEITHHBIX
OpPraHUYECKUX BEWIECTB (ITWUJICH, NPONWIEH, AaleTUIeH, ATHJICHIVIMKONb, TJIUIEpUH, (EeHo,
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dbopmanpaeru, ameTanbAerui, MypaBbHHAas KHCJIOTa, YKCYCHas KHCIOTa, OJICMHOBas KHCJIOTa,
CTeapMHOBAas KMCIIOTA, III0K03a, (PYyKTO3a, KpaxMmall, LIeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCTH YMEHHS OMPEACIATh BUbl XUMHUYECKOH CBS3H B OPTaHUYECKUX COCTMHEHUSX
(oMHApHBIE U KPAaTHBIC);

c(OPMHPOBAHHOCTH YMEHHUS MPUMEHATH MOJIOKEHUSI TEOPHH CTPOSHHSI OPTaHUYECKUX BEIIECTB A.
M. bytnepoBa s 0OBSICHEHHs 3aBUCMMOCTH CBOWCTB BELIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUs MacChl BEILECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKHE M XMMUYECKHE
CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pPa3IMYHbIX KJIACCOB OPTaHUYECKUX BEILECTB (METaH, ITaH, STUJIEH,
IpONuiIeH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeH30i, METaHOJ], 3TAHOJ, TUJICHIVIMKOIb,
rIUIepuH, (peHos, aneranbleruj, MypaBbHHAs W YKCYCHAs KHCJOTHI, TJIIOKO3a, Kpaxmaj, LEeJUTI0I03a,
aMMHOYKCYCHasi KHCJIOTa), WIUIIOCTPUPOBaTh T'€HETUYECKYI0 CBSI3b MEXIYy HUMH YpaBHEHUSIMHU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHIA C HCIIOJIb30BAaHHEM CTPYKTYPHBIX (OpMYT;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIJIEBOAOPOAHOTO ChIpbi (HEPTB,
IPUPOAHBII Ta3, Yrojib), CIOCOOBI MX MEpPepadOTKM M TNPAKTUYECKOE NPUMEHEHUE MPOAYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHS 10 XHUMHYECKHMM YPaBHEHHSM (Macchl,
00bEMa, KOJMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTa pPEaklUd MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEILECTB WIN MIPOJYKTOB PEAKIIIN);

Cc(OPMHPOBAHHOCTh YMEHUH BJIaJeTh CHCTEMON 3HaHUII 00 OCHOBHBIX METOJIaX HAyYHOI'O
[IO3HAHUS, WUCIIOJIb3YEMbIX B XHMHUHU IPU H3YYEHUU BEIIECTB M XUMHUYECKHUX SIBJICHUH (HaOIroneHue,
U3MEpEeHue, SKCIEPUMEHT, MOJEIUPOBAHME), HCIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHMS JUIS
NPUHATHSL PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BELIECTBAMM M HX
IIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOATh TIpaBUJia TOJH30BAHUS XUMHUYECKOW TOCYAOH W
1a00opaTOpHBIM 000pY/OBAaHHEM, a TakKe IMpaBuila OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH MO BBITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IIIAHUPOBATH U BBIIOJIHATH XUMHUUECKUH SKCIIEPUMEHT (IIPEBpAILCHUS
OpPraHMYECKUX BEIIECTB MPU HArPEeBaHWUM, MOJyUYEHUE ITUIIEHA U U3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE
peakIMu OpraHMYeCKUX BEIIECTB, JACHATypalus O€JKOB IPH HArpeBaHUM, LIBETHbIE PEAKIUU OEIIKOB) B
COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MacCHOCTH NpHU OOpalleHHH C BELIECTBAMH U JIaOOpaTOPHBIM
000pyJJ0BaHUEM, TPEACTABIATh PE3YNbTaThl XUMHUUECKOT0 HKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUIt
COOTBETCTBYIOIIUX peakUui U (OpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAJIM3UPOBATh XUMHMUYECKYI0  HMH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoil uHpopmaruu, UHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COONIIOATh MpPaBUJIa HKOJOTHYECKHU I1€JIeCO00pa3HOro MOBEIEHHS B
ObITY U TPYIOBOW NEATENHHOCTH B LIETSAX COXPAHEHHS CBOETO 3/I0POBbS U OKPYXAroIled MpUpoIHON
Cpelpl, OCO3HaBaThb ONACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3Mbl ONPEIECIEHHBIX OPraHUYECKHX
BellecTB, MoHuMas cmbica mnokazatens [IJIK, moscHATH Ha mnpuMmepax crnocoObl YMEHBIICHUS U
MIPEIOTBPALLEHHUS UX BPEIHOTO BO3ACHCTBHSI HA OPraHU3M YEJIOBEKa;

JUIsL 00YYarOIIMUXCSl C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJaX [T03HAHUS BEIIECTB U XUMHUECKUX SIBIICHU;

JUIS CIIETIBIX M CJIA0OBHIAAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh pPelbePHO-TOUEUHYIO
cucremy obo3HaueHui JI. bpaiiins uist 3anucu XuMHYecKuX (GopMyt.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O01ast 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(hOPMHUPOBAHHOCTD TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBIISIONICH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIH XUMHUHU B TIO3HAHUU SBJICHUN MPUPOBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (DYHKIHMOHAIBHOW TI'pPaMOTHOCTH, HEOOXOOUMOHM MAJIsl PELIeHHs IMPAKTHUYECKHX 3ajad
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOMN Cpe/Ie;
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BJIAJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOUIUE MOHSATHUS
(XMMHUYECKHUI 3JIEMEHT, aTOM, H30TOIl, S-, P-, 0- 3JIeKTPOHHBIC OPOUTATIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BAJIGHTHOCTB, 3JCKTPOOTPUIATCILHOCTD, CTEIECHb OKHCICHUS, XMMHUYECKas CBSI3b
(xoBaJIeHTHAsi, MOHHAsA, METAJUIMYECKasi, BOJOPOJIHAs), KPUCTAJUIMUECKAs PEIIETKA, TUIBI XUMUYECKUX
peaKkiuii, pacTBOpP, 3JICKTPOIUTHI, HEIICKTPOIUTHI, SJICKTPOJIUTHYECKAs IUCCOLMALUS, OKHUCIUTEIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peaklny, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
3JIEKTPOJIUTUYECKON qucconraluu, nepuoanueckuii 3akon 1. . MenneneeBa, 3aKOH COXpaHEHHS] MACChI
BEIIECTB, 3aKOH COXPAHEHUS M IMPEBPALICHUS SHEPTUU MPU XUMHUUYECKHX PEaAKIMSX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHUMHHM, MHUPOBO33PEHUECKHE 3HAHUA, JIEKAllMe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN, (DAKTOJIOTMYECKHE CBEJICHUSI O CBOICTBAaX, COCTABE,
MOJIy4CHUH ¥ OC30MacHOM HCIIOJIb30BAHMM BAXKHEUIIUX HEOPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh yYMEHUW BBISBIATh XapaKTePHBbIC IMPU3HAKH TIOHSATHH, yCTAaHABIMBATh WX
B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS MPU OMMCAHUM HEOPraHUYECKHX BELIECTB U UX
IIPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHUU HCIOIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJISl COCTaBICHHS (OpMYyI
BEIIECTB W YpaBHCHHWH XUMHUYECKUX peakiuid, cucrematnueckyro HomeHkmarypy (IUPAC) wu
TPUBHUANIBbHBIC Ha3BaHUS OTAEIBHBIX HEOPTaHWYECKUX BelIeCTB (yrapHbIil ras, yriIeKHCIbIA ra3, aMMHaK,
raméHasi U3BeCTbh, HeTanéHasi U3BECTh, MUTHEBAs CO/A, TUPUT U JIPYTHUEC);

cOPMUPOBAHHOCTh YMEHHI OMpENeNaTh BaJCHTHOCTb W CTENEHb OKHCICHUS XUMHUYECKHX
9JIEMEHTOB B COCAMHEHUSX PaA3IMYHOTO COCTaBa, BHUJ XUMHUYECKON CBs3M (KOBaJE€HTHAs, HOHHAsd,
MeTaJlJTn4ecKasi, BOJOPOJAHAS) B COSAMHEHHUAX, TUIl KPUCTAUTNYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYyJIsipHAsi, HWOHHAsA, METAJUIMYECKasi), XapakTep Cpeabl B BOJHBIX PacTBOpPAx
HEOPraHUYECKUX COCAMHEHMUII;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABJIMBATh MPUHAJIC)KHOCTh HEOPTAHMUYECKUX BEIIECTB IO UX
COCTaBY K OMNpeAeNEHHOMY KIIACCy/TpYIe COeNMHEHUH (ITPOCThIe BEIIECTBA — METAUIbl U HEMETalIbI,
OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHBIE TUIPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUH pPACKpBIBaTh CMBICH Nepuoaudeckoro 3akona /. M. MengeneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO M IIPOTHOCTUYECKYIO (DYHKITHY;

chOpPMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh OJIEKTPOHHOE CTPOEHUE aTOMOB XHUMHUYECKUX
anemeHToB 1-4 mepuonoB Ilepmommnueckoir cucrembl xumuueckux siemeHToB J[. M. Menneneena,
UCIIONIB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpOWMTAIN», «IHEPreTUYECKUE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHUX JJIEMEHTOB M WX COCIWHEHHMM IO TepHojaM u
rpynnam [lepuoauueckoit cucremsl Xxumuueckux 3iueMeHToB . . Menaeneesa;

c(hOpMUPOBAHHOCTh yMEHHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHUYECKHX BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKAATh CYUIECTBOBAHHWE TE€HETUYECKON CBS3U
MEXJy HEOPTraHWYECKHMMH BEIIeCTBAMH C IIOMOIIBI0 YpPAaBHEHHH COOTBETCTBYIONIUX XHMHUUYECKHUX
peaKuuii;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCH(PHUIIMPOBATH XUMUUYECKHUE PEAKITUN TI0 PA3TMYHBIM MMPU3HAKAM
(uMcy ¥ COCTaBy pearupyrolIuX BELIECTB, TEIIOBOMY J((EKTy peaklid, U3MEHEHHUIO CTereHel
OKHCJICHUS DJIEMEHTOB, 0OPaTUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpPMUPOBAHHOCTh yYMEHUW COCTABJISTh YpPaBHEHUS PEAKIUN pa3IMYHBIX THUIIOB, TOJHBIE U
COKpalI€HHBIC YpaBHEHUS PEaKIUii MOHHOTO OOMEHA, YUMUTHIBAs YCJIOBHS, IPH KOTOPBIX ATH PEaAKIIUU
UIYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKLUU, MOATBEPKAAIONINE KAuyeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABAaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

c(hOPMUPOBAHHOCTh YMEHUN PACKPBIBATH CYHNTHOCTh OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX PeaKLUil;
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c(OPMHPOBAHHOCTh yMEHHUH OOBACHATH 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOH pEaKUUu OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIIEHUsS XUMUYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO
BozaeictBus (mpunuun Jle [larense);

cOpPMUPOBAHHOCTh YMEHHMH XapaKTEpU30BaTh XUMHUYECKHE IIPOIECCHI, JIeKaIlMe B OCHOBE
MPOMBIIIJICHHOTO TOJIYYEHHUSI CEPHOW KHCIOTHI, aMMHaKa, a Takke c(HOPMUPOBAHHOCTH MPEICTABICHUI
00 0o0IIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTH YMEHUH MPOBOAUTH BBIYMCICHHS C UCIIOIB30BAaHHEM MOHATHUS «MaccoBasi 10JIs
BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOLICHHUH Ta30B MPU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA MU
00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOTO M3 y4YacTBYIOUIMX B
peaKiuu BELIECTB, TEIIOBOro 3(Qexra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BELIECTB,
MIPEBpAILECHHS U COXPAaHEHUS YHEPTUH;

chOpPMUPOBAHHOCTh YMEHUN COOJIOAATh TMpaBWiIa TMOJNB30BAHHMS XUMHUYECKOW TMOCYIOH U
1a00paTOpHBEIM 000pY/IOBAaHHEM, a TaK)Ke IMpaBWiIa OOPAlICHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBIMOJHATH XUMHUECKUI SKCIIEPUMEHT (pa3oKeHHE
MEepoKCcHa BOAOPOAA B MPUCYTCTBUU KaTalau3aTopa, ONpPEIEICHHE Cpellbl pPacTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCAIILHOTO HWHIMKATOPA, BIHMSHHUE PA3IWYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH
peaxiuu, peakiiui MOHHOro 0OMeHa, KaUeCTBEHHbIE peakluu Ha CyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHMSI, PEIIeHUE SKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamis» u «Hemerans») B
COOTBETCTBUH C MpaBUIaAMH TEXHHKH O€30MacHOCTH MpH OOpalleHHuU C BEIIeCTBAMH U JaOOPATOPHBIM
000pyIOBaHUEM, TPEACTABIATh PE3YIbTAaThl XUMHYECKOTO SKCIEpUMEHTa B (hopMe 3ammcu ypaBHEHHI
COOTBETCTBYIOIIUX peakUuuid U GOpMyTUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

COPMHPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAIM3HPOBATH XHMUYECKYI0  WH(POPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOI KOMMYHUKaNUU, IHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUW COOJIO/IaTh TpaBUiia DKOJIOTHYECKHU II€eCO00pa3HOr0 MOBEICHUS B
OBITY U TPYIOBOH JAEATENBHOCTH B LIEISIX COXPAHEHUs CBOETO 3/I0pPOBbSl M OKPYXKAIOLIEH MPUPOAHOM
Cpenpl, 0CO3HABATh OMACHOCTh BO3JCHCTBUSI HA JKUBBIC OPTraHU3MBI OMPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatens [IJIK, moscHaTe Ha mpuMepax crmocoObl YMEHBIICHHS W MPEIOTBPAIICHHUS HX
BPEIHOTO BO3CHUCTBUS Ha OPTaHU3M YEIIOBEKA;

U1 00yYaroIuXxcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsI: YMEHHUE MPUMEHSTh 3HAHHUs 00
OCHOBHBIX JJOCTYITHBIX METOJaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUI CJENbIX W CIa0OBHIAMIMX OOYyYaloIMXCA: YMEHHE HCIOJIb30BaTh pelbe(yHO-TOUCUHYIO
cucremy obo3Hauenuii JI. bpaitng st 3anucu Xumuueckux Gopmyi.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acos JIeKTPOHHDIE
HauMmeHoBaHue
Ne a31eIOB W TeM K n (uudposbie)
HT bHbI KTHYECKHU
n/n E OrpaMMBbI Beero 06 pod ¢ pﬁa CCKUE  opasoBaTebHbIE
a00ThI
porp paoo padoThbI pecypebr

Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH

IIpeamer
OpraHN4eCcKou
XUMHH. Teopus
11 CTpOCHUS 3
OpPraHUYECKUX
coenuHenui A. M.
byrneposa

Hroro no pazneny 3
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Pa3znea 2. YriieBoaopoanbl

[Ipenenvubie

2.1 YIIEBOAOPOABl  —

aJIKaHbI

Henpenensubie
YII1€BOAOPOABIL:
QJIKEHBI,
AJIKUHBI

2.2

aJIKaJIuCHBI,

ApoMaTthueckue
YTJIIE€BOIOPObI

2.3

[Ipuponubie

UCTOYHUKHU
2.4

YIJIEBOJIOPOIOB M HX

nepepaboTka

Hroro no pasneny

13

Pa3znen 3. Kuciiopojaconep:kaiiue opranHu4eckue coelHHeHHsI

3.1 Crupter. @enon 3
AJnnerunel.
39 KapGoHoBsie 7 1
KUCIOTHI.  CIOXKHBIE
3¢hUpsI
3.3 VrieBoasl 3 1
Wroro mo pazneny 13
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
AMUHBL.
4.1 AMUHOKHCIIOTHI. 3
benkn
Hroro no paszneny 3
Paspnen 5. BeicokoMoJIeKy ISIpHbIE COCAUHECHUS
51 [ImacTmaccel. 2
Kayuyku. Bosnokna
Hroro no paszneny 2
OBUIEE KOJIMYECTBO 34 5 5
YACOB I10 ITPOI'PAMME
11 KJIACC
KosmmuecTBo yacos JJIeKTPOHHBIE
HanmenoBanue
Ne a3/71eJ10B u TEM K II (Imq)pOBHe)
/i E)[ Ollr o Beero O;Tpo.m,m)le pﬁaKanecKne 0BpazoBATENBHbIE
porp paoboTeI paooTel pecypcebl

Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH

Crpoenue
1.1 [Tepunonnueckuit
3aKOH

aTOMOB.

3
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[lepuoanueckas
CHCTEMa XUMHYCCKHUX
snmementoB  J[. .
MenpaeneeBa

CrtpoeHue BelecTBa.
12 Mmuoroo6pazue 4
BEIIIECTB

13 XUMHAYECKHE 6 1 1
peakiuu

Wroro mo pazneny 13

Paznen 2. Heoprannuyeckasi XuMus

2.1 Meraiuist 6 1
2.2 Hewmerasuisl 9 1 1
CBs3b
23 HCOPTaHWYECKUX U 5
OpPraHMYECKHUX
BEIIECTB
Utoro no pazneny 17

Pa3pen 3. XuMus 1 ;Ku3HbL

3.1 ‘ XUMHS U KHU3Hb 4 ‘ ‘
Wroro no pazneny 4
OBIIEE KOJIMYECTBO 34 9 3
YACOB IIO ITPOTPAMME

YUYEBHO-METOJUYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* Xumus, 10 wmacc/ T'abpuensu O.C., OctpoymoB WN.I'., CnagxoB C.A., AxumoHepHoe OOIIECTBO
«3narenbcTBO «[IpocBemienue»
* Xumus, 11 kmace/ T'abpuensn O.C., OctpoymoB W.I'., CrnaaxoB C.A., AKIMOHEpPHOE OOIIECTBO
«U3narensctBo «IIpocBemienne»
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