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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XMMUU Ha YpOBHE CpeHEro oOuiero oopa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3ysibTaraM OCBOCHHS deaepaibHON 00pa3oBaTebHON
nporpamMmbl - cpeaHero obmiero ooOpazoBanus (POIl COO), mnpeAcTaBiICHHBIX B
®denepanibHOM  TOCYAapCTBEHHOM oOpazoBarenbHoM cranjgapre COO, ¢ yuérom
KoHuenuuu npenonaBaHuss y4eOHOro mnpeaMmeTa «XuUMHS» B 00pa30BaTeIbHBIX
opranm3anusx Poccuiickoii @eneparyu, peaqu3yIONIMX OCHOBHBIE 00pa3oBaTENIbHBIC
MIpOrpamMMbl, 1 OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoi
®denepanuu Ha iepuoj 10 2025 roga» (Pacnopspkenue [IpaButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY NOJAX0/IOB K pa3pabOTKe MporpamMMbl MO XMMHH, K OINpEAeNICHUI0 oO0Iei
CTparerud OOy4YeHHMs, BOCIUTAHUS U PA3BUTUS OOYYAIOIIUXCS CPEJCTBAMH Yy4€OHOTO
npeameta «Xumus» st 10—11 knaccoB Ha 0a30BOM YPOBHE COCTaBUIIM KOHIIENTYaJIbHbIE
nonoxenuss @PI'OC COO o B3auMOOOYCIOBIEHHOCTU LENEH, COAEpKaHUs, PE3YJIbTATOB
00yueHus 1 TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB.

XuMuyeckoe 00pazoBaHuE, MOJIy4aeMOe€ BBIIYCKHHKaMHU o00I1e00pa3oBaTeabHON
OpraHu3alliM, SIBJISETCS HEOTHEMJIEMOW 4YacThi0 UX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEPILAIOIIMM HTAllOM peaji3allid Ha COOTBETCTBYIOLIEM €My O0a30BOM ypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEJOCTHOM CHCTEME XMMHYECKOro oOpa3oBaHMs. JTU
[IEHHOCTH KacaloTCi MO3HAHWS 3aKOHOB MPHUPOJbI, (OPMHUPOBAHUS MHUPOBO33PEHUS U
oOuIel KyJabTyphl YEJIOBEKA, a TAKXKE SKOJIOIMUYECKH 0OOCHOBAHHOI'O OTHOIICHHUS K CBOEMY
3JI0pOBBIO U MPUPOAHOH cpene. Peanusyercsa xumuueckoe o0pazoBaHue oOydaromuxcs Ha
YPOBHE CpeIHEero OOIIero o0pa3oBaHMsS CPEACTBAMHU Y4YEOHOTO MpeaMera «XUMUS,
coliepKaHUE U TMOCTPOCHHE KOTOPOIO OIpEJeieHbl B MPOrpaMMe MO XUMHH C YYETOM
cnenu@UK HAyKu XUMUU, € 3HaYeHUs] B TIO3HAHUU TIPUPOABI U B MAaTEPUATbHOMN JKU3HU
oOmiecTBa, a Takke C Yy4€ToM OOmMUX Teleil W MPHUHIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHME€ CHCTEMBbI CpeaHero oomero oOpasoBanusi B Poccuiickoit
denepanumu.

XUMHSI Kak DJIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIpPaeT o0coO0yl poJib B
COBPEMEHHOM NMBWJIM3AIMU, B CO3JaHUU HOBOM 0a3bl MarepuaibHOW KynbTypbl. OHa
BHOCHUT CBOM BKJIaJ] B (JOPMUPOBAHUE PAIMOHAIHFHOTO HAYYHOTO MBIIIJICHUS, B CO3J]aHUE
LEJOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIIIEeM MHUpE KaK O €IMHCTBE NPHUPOAbI U
YeloBeKa, KoTopoe (opMupyeTrcss B XMMHHM Ha OCHOBE IMOHHMMAHHS BEIECTBEHHOIO
COCTaBa OKPY>KAIOLIETO MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKAY CTPOEHUEM BELIECTB, UX
CBOMCTBAMH 1 BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aUMOJICUCTBYSI C JAPYIrMMU €CTECTBEHHBIMU HAayKaMH, XHUMHS CTala
HEOTHEMJIEMOM YacThI0 MUPOBOM KYJIbTYPhl, HEOOXOJAUMBIM YCIIOBUEM YCIEIIHOIO TPyJa
U JKU3HU KaXJ0ro wieHa obuiectBa. CoBpeMeHHasi XMMHUS KaK HayKa co3uJaTelnbHasi, KakK
HayKa BBICOKUX TEXHOJIOTHH HAIIPaBJICHA HA pElIeHUE TII00aTbHBIX MPOOJIEM YCTOMYHNBOTO
pPa3BUTHUSL 4YEJIOBEUYECTBA — CBIPbEBOM, DHEPreTHUYECKOW, MHIIEBOW, SKOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 3J0POBBS.



B cooTBeTcTBUM ¢ 00IIMMHU HENSIMUA U MPUHIMIIAMHA CPETHETO 00IIero 00pa3oBaHUs
comepxkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BBII  ypOBEHb H3YyUCHHS)
OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYYarOIIMXCH,
HEOOXOUMYI0O UM JJIsi BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO
BKJIFOUEHHS B JKU3HBb COLIMYMA, MPOJOJKEHUS 00pa30BaHUs B PA3IMYHBIX OOJACTSIX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XMMHUEM.

CocTaBnsromuMu mpeaMeTa « XuMus» SIBISIOTCS 0a30Bble Kypehl — « Opranndeckas
xumus» U «OOIas U HeopraHudeckass XMMHUsS», OCHOBHBIM KOMIIOHEHTOM COJepKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUM MO0 HEOPraHUYECKON XUMUU
(c BKJIIOYEHHMEM 3HAHMM M3 OOIIe XWMHUHU) M Opranuyecko xumuu. dopmupoBaHue
JAHHOM CHCTEMbl 3HAaHUW TMPU M3YYEHHH MpeAMETa OO0ECHeYHBAET BO3MOXHOCTb
pPaccMOTPEHHsI BCETO MHOT00Opa3usi BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U
TEOPUN XUMUU.

Crpykrypa coxepxkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHnyeckas XuMus» copmMupoBaHa B porpamme o XMMHHU Ha OCHOBE CUCTEMHOTO
MO/IX0/1a K U3YUYEHHUIO YUEOHOro Marepuaia u 00yclIOBJIE€HAa HCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAaHUU Ha ONPEACIEHHBIX TEOPETHYECKUMX YpOBHAX. Tak, B Kypce
OpPraHMYECKOM XWMHM BEILECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOW TEOPUHU
CTPOCHHUS OpPraHUYECKUX COCIAMHEHUN, a TaKKEe Ha YPOBHE CTEPEOXUMUYECKUX W
ANIEKTPOHHBIX MPEJCTaBICHUN O CTpoeHHH BemiecTB. CBeneHus 00 M3y4daeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIOXHBIX OHOJOTHYECKH
aKTHBHBIX COCIMHEHMI. B Kypce OpraHnyeckoidl XuUMHUU IIOJIYYaroT pa3BUTHE
cOpMHUPOBAHHbIE HAa YPOBHE OCHOBHOTO O0IIEro o00pa3oBaHus IE€PBOHAYaJIbHbIE
MPEACTABICHUS] O XHUMHYECKOW CBA3M, KIACCU(PUKALMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMHUECKON PEAKIIUH.

[Tox HOBBIM YTJIOM 3peHUS B IpeAMETe « XUMHUsH» 0a30BOr0 YPOBHS paccMaTpUBaETCs
U3YyYEHHBbI HAa ypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs TEOPETHMUYECKUN MaTepuanl U
(pakTOIOTHYECKUE CBEJCHUS O BEIIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas u HeopraHumyeckas XUMHUS» O0O0ydarolUMCA IPEeIOoCTaBIseTCS
BO3MOXHOCTh OCO3HAaTh 3HAYE€HHE MEPUOAMYECKOr0 3aKOHa C OOILETEOPETUYECKHX U
METOJI0JIOTUYECKUX MO3ULUH, ITy0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE (PYHKLUNA 3TOrOo
3aK0Ha — OT 000O0MIaroNIe 10 0OBICHSIONIEH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMKA O BaXHEHWINIMX BEIIECTBAX, HMX COCTABE, CTPOECHHH,
CBOWMCTBAaX M MPHUMEHEHHWH, & TaKXE O XUMHUYECKHUX PEAKUHIX, HUX CYIIHOCTH H
3aKOHOMEPHOCTSIX IPOTEKaHMs AomnojiHAeTcs B Kypcax 10 m 11 kmaccoB sneMeHTamu
collepKaHUsl, UMEIOIIMMH KYJbTYPOJIOTMYECKUA M MPUKIATHOW XapakTep. JTHU 3HAHUSA
CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XMUMHUH C IPYTMMH HayKaMH, PAacKpbIBAIOT €&
poOJib B TMO3HABATEIbHOW M MPAKTUYECKOM JIEATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHMSI K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUM W MPAKTHUYECKUX
OPWIOKEHU XMMHUH, MOMOTalOT BBIMTYCKHUKY OPHEHTHPOBATHCA B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3AHHBIX C XHUMHUEH, KPUTUYECKH OCMBICIUBATH
MH(GOPMALIMIO U MPUMEHSTH €€ I MOMOJIHEHNS 3HAHUMN, PEIICHUs WHTEIICKTYyalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIEN0BAaTEeNbCKUX 3aJady. B 1enoMm coxaepxkaHue y4eOHOro



npenMera «XUMUS» JAHHOTO YPOBHS M3yY€HHsS OPUEHTHUPOBAHO Ha (OpPMUPOBAHHE Yy
00y4Jaronuxcsi MUPOBO33PEHUYECKOW OCHOBBI /I MOHUMaHUS PUIOCOGCKUX HUJEH, TAaKUX
KaK:  MaTepuaJbHO€  E€JUHCTBO  HEOPraHWYeCKOro M  OPraHMYecKOro  MHpa,
0OyCJIOBIIGHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U CTPOCHHUEM, I103HABAEMOCTh
OPUPOAHBIX SBJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKIY HOBBIMU
(dakTaMu U TEOPETHUECKUMH TMPEANOCHUIKAMU, OCO3HAHHWE POJM XHMHUU B PEHICHUU
HKOJIOTMYECKUX MpoOsieM, a Takxke MpodsieM cOepeXeHHs IHEPreTHUECKUX PECYpCOB,
CBIPbS, CO3/IJaHUS HOBBIX TEXHOJIOTUI U MaT€pPUAIOB.

B mnnane pemienus 3agad BOCHUTAHUS, Pa3BUTHS M COLMAIM3AIUU OOYYaIOIIUXCS
MIPUHATHIE IPOTPAMMOM MO XUMHUHU MOJIXOJbI K ONPEAECICHUIO COAEPKAHUS U MTOCTPOEHUS
npeaMera MpeaycMaTpuBaOT (opMHpOBaHME YHHUBEPCATbHBIX YYE€OHBIX JIEWCTBUH,
uMeroIuX 0a30Boe 3HAUEHUE IS PA3UYHBIX BUIOB ACSITEIBHOCTU: PEUICHHS MPoOIeM,
MOMCKa, aHaIu3a U o0pabOTKH HH(pOpPMAIMU, HEOOXOIUMBIX ISl MIPUOOPETCHHS OMbITA
OPAKTUYECKON M HCCIEAOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B npakTtuke npenojiaBaHusl XUMUU Kak Ha ypOBHE OCHOBHOI'O OOILIEro oOpa3zoBaHus,
TaK U Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHUs, MPHU OINPENEICHUH COACPKATEIbHOM
XapaKTEPUCTHKY LEJIEN U3yUYEeHHsI IIPEIMETa HAIIPABICHUEM IIEPBOCTENIEHHOW 3HAYMMOCTH
TPaJIULIMOHHO NpU3HAETCI (POPMUPOBAHUE OCHOB XHMHUECKOHM HAyKH Kak o00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHYECKON AESATEIBHOCTH YEJIOBEKA U KaK OJJHOrO M3
KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METONMYECKOM TOYKH 3pPEHHS] TAKOM MOAXOI K
ONPENEIICHUIO LIEIEN U3yUEHHUs IIPEAMETA SIBIISICTCS BIOJIHE ONPABIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJIABHBIMU LIEJISIMU U3YYCHUS MpPEeaMeTa « XUMUS»
Ha 6azoBoMm ypoBHe (10 —11 kJ1.) siBHISIOTCSA:

e (QopmupoBaHUE CUCTEMbl XUMHUYECKUX 3HAHWUW KaK Ba)KHEUIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOM JI€KaT KIHOYEBBIE
NOHATHS, (QyHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XHMHH, OCBOCHUE SI3bIKA HAYKH,
YCBOEHHE U MOHMMAHUE CYIIHOCTH JOCTYIHBIX 0000IIEHUII MHUPOBO33PEHUYECKOIO
XapakTepa, 03HaAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (opmupoBaHME U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOAAX IO3HAHUS
BEIIECTB M XUMHYECKHX pEaKkHil, HEOOXOIUMBIX il MPUOOPETEHUS yMEHUU
OPUEHTHPOBATHCS B MHUPE BELIECTB U XUMHUYECKUX SIBJICHUH, UMEIOLIUX MECTO B
IIPUPOJE, B MPAKTUUECKOW U MOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUH M CIOCOOOB JESTEILHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U
OOBACHEHHEM XUMHUYECKOI'O 3KCIEPUMEHTA, COOJIIOJICHHEM MpaBuUil OE30MacHOro
oOpalleHHsI ¢ BEIESCTBAMM.

Hapsiny ¢ 3Tum, conepkaTellbHas XapaKTepUCTUKAa LENed M 3aJad U3ydeHUs
npeaMeTa B IporpaMme MO XMMHHM YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUHU C
HOBBIMM TPUOPUTETAMU B CHCTeME cpeAaHero obmiero ooOpasoBanusi. CerogHs B
OpernoJaBaHUl XUMHUU B OOJIbIIEH CTENEHW OTHAETCS MNPEANOYTEHHE MPaKTUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4YeHHUs, OPHUEHTHPOBAHHON Ha IMOATOTOBKY BBITYCKHHUKA
001meo0pa3oBaTeIbHOM  OpraHM3alliy, BIIAJICIONIETO HE  HA0OpPOM  3HAHWH, a



(YHKIIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHUSIMH aKTUBHOTO MOJTy4YEHHUS
3HaHUU ¥ IPUMEHEHUS X B PEAbHOM KU3HU AJISl PELICHUS MPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ oTUM TpW M3ydeHWHW MpenMera «XHMHs» JOMHHHPYOIIEe 3HAauYeHHE
IpUOOPETAIOT TAKUE IENN U 3a/1a49H, KaK:

amanrtanys OOydJalImuXCcs K YCIOBUSM JWHAMHYHO Pa3BHBAIOIICTOCS MHpA,
(dopMupOBaHHE WHTEIIEKTYaJbHO PA3BUTOHN JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHECHHUEM;

dopMupoBaHre y OOYYArOIIUXCS KIIFOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUN),
MMEIOIUX YHUBEPCAJIbHOE 3HAYCHHE MJISl Pa3jIMYHBbIX BHJIOB JCSATEIBHOCTH: PELICHUS
npo0JieM, MOKCKa, aHalIn3a U 00pabOTKH MH(POPMAITUH, HEOOXOAUMBIX JIJIsI IPUOOpETECHUS
OTIbITa ACSITENFHOCTH, KOTOpas 3aHUMAET BaXKHOE MECTO B MO3HAHUU XUMUH, a TAKXKe IS
OIICHKH C TIO3UIIMH JKOJIOTUYECKOW O€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB H
XUMHUYECKUX MPOLIECCOB HA OPTaHM3M YEJIOBEKa U MPUPOJHYIO Cpeay;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HMHTEIUIEKTYalbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEN OO0y4YarIMXCsA: CIOCOOHOCTH CaMOCTOSITEIbBHO NPHOOpETaTh HOBbBIE
3HaHHWA MO XUMHUU B COOTBETCTBHUM C JXU3HEHHBIMM MOTPEOHOCTSIMH, HCHOJIb30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIS TOMCKA U aHajdu3a y4eOHOM U Hay4HO-
HOMYJIAPHON HH(OPMALIMY XUMHUECKOTO COJEPKaHUS;

dopMupoBaHne W pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHBHOIO U JIOTUYECKOTO
MBIIUJICHHS, HaOII0JaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHUUM U TNPOBEACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCTIHUTAHHE Yy OOydarolmuXxcs YOS KIEHHOCTH B TYMAaHHUCTUYECKOW HAMPaBICHHOCTH
XUMHHA, €€ Ba)XXHOH pOJIM B PEHICHWH TJIO0ATBHBIX MPOOJeM PallOHAIBHOTO
MPUPOIOTIONH30BAHUS, TIOTIONIHEHUS  DHEPreTUYECKHMX PECYpCOB M COXpaHEHUS
IPUPOJTHOTO PaBHOBECHSI, OCO3HAHUSI HEOOXOIUMOCTH OEpEeKHOI0 OTHOLIEHUS K PUPOJIE
U CBOEMY 3/I0POBbIO, a TaKXKe MPUOOPETEHUS ONbITA UCIOJIB30BAaHMUS MMOTYYCHHBIX 3HAHUM
JUIS TPUHATHS TPAMOTHBIX pEHICHWA B CUTyalMsX, CBS3aHHBIX C XWMHUYECKUMHU
SIBIICHUSIMU.

B yuebHOoM miane cpemHero oOmiero oOpa3oBaHHs TpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00nactu « EcTecTBEeHHO-HAyUYHBIE TPEIMETHD.

OOmiee 4McaO YacoB, OTBEIEHHBIX /JIi M3YYEHHS XUMHHM, Ha 0a30BOM YpOBHE
cpeaHero oOiiero oopa3zoBanusi, coctapiseT 68 dacos: B 10 kimacce — 34 yaca (1 ygac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Hezieno).

COAEPKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA
Teoperuyeckne 0CHOBbI OPraHMYeCKOl XUMHUHU
[IpeameT oOpraHMYeckol XWUMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYEHUE B
ITOJIyYEHUH HOBBIX BEILIECTB U MaT€pUAIOB. T€OpHsl CTPOCHUS OPraHUYECKUX COETMHEHUN
A. M. byrnepoBa, €€ ocHOBHble NoJOKeHUS. CTpPYKTYpHBIE (OPMYJIbl OPraHUYECKHUX



BeiecTB. ['omonorus, uzomepusi. XUMUYECKasi CBA3b B OPraHUYECKUX COCAMHEHUSIX —
OJIMHApHbIC U KPaTHBIEC CBSI3H.

[IpeacraBinenne o Kilaccu@uKauud oOpraHudeckux BemlecTB. HomeHnkiaTtypa
OpraHUYeCKUX COEAMHEHUM (cucTeMaThueckasi) U TPUBUAIbHBbIC HA3BaHUS BaKHEHIIMX
NPEACTABUTEIIEH KIACCOB OPTaHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE ~ METOAbl M3YYEHHUs] BEIIECTB W WX MOpEeBpallCHUM:
O3HAaKOMJIEHHME C O0Opa3laMHd OpPraHMYECKUX BEUIECTB U MaTepHallaMd Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJT OpPraHMYECKHUX BELIECTB, HAONIOJEHUE U  OIKCaHUE
JEMOHCTPALMOHHBIX OIBITOB MO MPEBPALIEHUIO0 OPTaHWUYECKUX BEUIECTB IPHU HATPEBAHUU
(TutaBiieHue, 0OyTIIMBaHUE W TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTAaB M CTPOCHUE, TOMOJIOTUYECKUN psifl. MeTaH M 3TaH — mpocTerme
IPEICTaBUTENIM AIKAHOB: (U3MYECKHE U XMMHUYECKUE CBOMCTBA (pEaklMM 3aMelleHUs U
rOpeHus), HaXOXKJACHUE B PUPOJIC, TTOTYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUM psifi. ODTUIEH W TPOMWICH —
MPOCTEHIINE MPEICTABUTEIN AJIKEHOB: (DM3UYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUIpaTallid, OKHUCICHUS U  TOJUMEPHU3ALINH),
MOJIyYEHUE U IPUMEHEHUE.

Anxanuensl: Oyrtanuen-1,3 wu  wmetwiOyrtaauen-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOMCTBA (peakius nojauMepusanuu). [lonyueHre CHHTETHYECKOro KaydyKa
Y PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUU psjl. ALETHICH —
MPOCTEUIINN TIPEICTABUTENIb AJKUHOB: COCTaB, CTPOCHUE, (DU3UYECKHUE U XUMHUYECKUE
CBOMCTBA (peaklny THAPUPOBAHMUS, TAIIOTEHUPOBAHUS, TUIpATAIlUU, TOPEHUS ), TTOTYUYECHUE
Y TIPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, GU3NYECKUE U XUMHUUYECKUE CBOMCTBA (peakiuu
raJlor€HUPOBAHUS W HUTPOBAHUs), IMOJYyYEHHE U TMpUMEHeHue. Tonyon: cocmas,
cmpoeHue, ¢usuyeckue U XumMudeckue C80UCmea (peakyuu 2an02eHuposamus U
HUMpPOBAHUsl), NoyyeHue u npumeHeHue. TOKCUYHOCTH apeHOB. l'eHeTHyeckas CBS3b
MEXy YTIIEBOJOPOAAMHU, MPUHAJICKAIIMMHU K Pa3IMYHBIM KJ1accaM.

[IpupoaHbie UCTOYHUKH YIIIEBOIOPOJOB. [IpupoaHbiii ra3 M momyTHbIE HedTIHbBIC
ra3pl. Hedth 1 €€ nmpoucxoxaeHue. CrocoObl nepepaboTku HeTH: TeperoHKa, KPeKUHT
(TepMuUeCKH, KaTalIUTUYECKHil), muponu3. I[IpomykTbl mnepepaboTku HEPTH, HX
NPUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KameHHBIH yrojb W MPOIYKTHI €ro
nepepadoTKu.

OKCIIEpUMEHTAIbHBIE  METOAbl M3YYEHHUsS BEIIECTB W WX MOpEeBpalllCHUN:
O3HAaKOMJIEHHE C 00Opasllamu IIacTMAcC, KaydyKoB W pe3uHbl, Kouiekiuu «Hedpts» u
«YTOnb», MOJEIMPOBAHME MOJIEKYJ  YIJIEBOJOPOJOB M  TaJOT€HONPOU3BOAHBIX,
MPOBEJICHNE MPAKTUYCCKON PAOOThI: MOJYyUYCHHUE ITUICHA U U3YUEHHE €T0 CBOMCTB.

Pacuétnrble 3amaun.

Brluucnenus mo ypaBHEHHIO XMMHUYECKOM peakinuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJTHOTO BEIIECTBA MJIU MPOAYKTA PEAKIIUU TI0 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UJIU MPOJTYKTOB PEAKIIUN).




Kuciaopoacoaep:kamue oprannyeckue coeinHeHHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOM U 3TAaHOJ: CTPOEHUE, PU3NYECKUE U
XUMHUYECKME CBOMCTBAa (peakuuMd C aKTHUBHBIMM METallaM{, TaJIOT€HOBOJOPOAAMH,
ropeHue), npuMeHeHue. BojopoaHbie CBsI3U MEXIy MOJIeKyJlaMu cnupToB. [leiicTBue
METaHOJIa ¥ ATaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroaTroMHbl€ CHUPTHL. DTUJIEHTJIUKONIb W TJIULEPUH: CTPOEHUE, (PU3NYECKHE U
XUMHUYECKUE CBOICTBA (B3aMMOJCIHCTBUE CO WICJIOYHBIMH METaUIAMH, KadyeCTBEHHAS
peakiMsi Ha MHOTOaTOMHBbIE CIUPTHI). [leficTBHe Ha opraHu3Mm 4yenoBeka. [IpuMeHeHue
[JIMIEPUHA U ATUJICHTIIUKOJISL.

®deHoi: cTpoeHUEe MOJEKYJbI, (PU3MUECKUe U XUMHUYECKHE CBONCTBA. TOKCHYHOCTD
¢denona. [Ipumenenue denomna.

Anbneruabl U kemowusl. DopManbaeTu, anueTalbIeTH/: CTPOCHUE, (PU3UYECKHEe U
XUMUYECKUE CBOMCTBA (pEaKIIMU OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIIHH ),
NOJIyYE€HHE U IPUMEHEHHE.

OOHOOCHOBHBIE TIpe/eiibHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHAsi M YKCyCHas
KHCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kiacca
KUCJIOT, peakuus 3TepupuKalum), IoaydyeHue u npumeHerre. CTeapuHoBasi U OJIEUHOBasI
KHCJIOThl KaK MNPEJICTaBUTENN BBICIIMX KAapOOHOBBIX KHCIOT. MbUIa Kak COJM BBICIIUX
KapOOHOBBIX KUCIJIOT, UX MOOLEE IEHCTBUE.

Cnoxsble 3(QUpBl KaK MNPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MApPONH3 CIHOXKHBIX
a¢upos. Kupsl. 'maponus xupos. [Ipumenenne xupoB. buosornueckas poib )KUPOB.

VYrneBoapl: cocTaB, KiacCU(PHUKaLuUs YIIeBOJOB (MOHO-, JAM- U TOJUCAXapHbl).
['mroko3a — mpocTeiiuii MOHOCaxapu1: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3HUECKUE U
XUMUUYeckue cBoiicTBa (B3aumojeiictBue ¢ ruapokcuaom wmemau(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcujaa cepebpa(l), BoccTaHOBIEHUE, OPOKEHHUE TIIOKO3bI),
HaxO0XJ€HUE B MPUPOJIE, MPUMEHeHHe, ononornyeckas poib. Gorocunres. Gpykroza kak
U30MEP TIIFOKO3BI.

Kpaxman u wnemmosno3a Kak NOpUpoaHbe moauMepbl. CTpoeHue Kpaxmana u
uesunono3sl. dusnyeckue U XMMHYECKHE CBOMCTBA KpaxMmania (TUApPOJIN3, KaueCTBEHHAs
peaKIus ¢ UOJ0M).

OKCNEepUMEHTAIBHBIE METOJIbI M3yUEHHUsI BEIIECTB U UX MPEBPAIICHUI: POBEICHUE,
HaOJII0JIEHNE U OMUCaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE
pPEeaKIMK OJJHOATOMHBIX CIUPTOB (OKHUCIeHHE dTaHoa okcunoMm meau(ll)), MHoroaToMHBIX
CIIUPTOB (B3aUMOJIeHCTBUE IIHIeprHa ¢ ruapokcuioM meau(ll)), anpaeruaos (okuciaeHue
aMMUayHbIM pacTtBopoM okcupaa cepedpa(l) u rugpokcugom meau(ll), BzaumoneicTBue
Kpaxmajia ¢ MOJIOM), MPOBEACHNUE MPAKTUYECKON pabOThl: CBOWCTBA PacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuétnrblie 3amaun.

Bbluucienus mno ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOTO BEIECTBA WM MPOIYKTa PEAKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTUUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WK IPOIYKTOB PEAKLINN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.



AMUHOKHUCIOTHI Kak aM{QoOTepHble OpraHuveckue coeauHeHus. Duszndyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe IiauuuHa). buosornueckoe 3HaueHHUE
aMUHOKHCIIOT. [lenTuasl.

benku kak mpupoHbIE BHICOKOMOJIEKYJISIpHbIE coeAMHEHU. [lepBuuHas, BTopuyuHas
U TPETUYHAs CTPYKTypa OeJIKOoB. XMMHUYECKUE CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYypalys,
KaueCTBEHHbBIEC PEAKLIUH Ha OCJIKU.

DKCIepUMEHTAIBHBIE METOJIbI U3yYEHHUs BEIECTB U UX MPEBPAILECHHI: HaOII0AeHUE
M ONHUCaHHWE JEMOHCTPALlMOHHBIX OIBITOB: JEHATypaluus OEJKOB IpU HAarpeBaHHH,
[[BETHBIE PEAKIINH OEJIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OcHOBHbIE TIOHSTHUSI XUMHUHU BBICOKOMOJEKYJSPHBIX COCIMHEHUH: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPU3ALNH, CPEIHSAS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHMH — IOJMMEpHU3alus U
HOJIMKOH/IEHCAIHSI.

OKCIIepUMEHTAIbHBIE ~ METONbl  M3y4YEHHS BEIIECTB W HMX  IPEBPALICHHIA:
O3HAaKOMJIEHWE C oOpa3laMH MPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBsA3€M MpH HU3YYEHUM opraHudeckoid xumuu B 10
KJIACCE OCYIIECTBIIIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX
MOHIATHIA, TaK W TOHSATHH, SBISIFOINIMXCS CHUCTEMHBIMH Ui OTACINBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAYYHbIE MTOHATHS: SIBJICHUE, HAYYHBINA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CUHTE3, Kiaccupukauusi, NEPUOIUYHOCTh, HAOJIIOJCHHE, U3MEpPEHHUE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

duzuka: MaTepusi, SHEpPrusi, mMacca, aroM, 3JIEKTPOH, MOJIEKYJa, YHEpreTUYeCKUi
YpOBEHb, BEILECTBO, TEJO0, OOBEM, arperaTHOE COCTOSIHHE BEILECTBA, (PU3NYECKHUE
BEJIMYMHBI U €AMHUILIBI X U3MEPEHHUSL.

buonorus: kneTka, opranusm, ouocgepa, 0OMEH BEIIECTB B OpraHu3Me, POTOCUHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (O€IKU, yriaeBOAbL, KUPbI, (PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, IOJIE3HBIE MCKOMAaeMble, TOIUIMBO,
PECYPCBL.

TexHosorus: NHILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBLHOTO MHUTAHUS, MOIOLIHUE
CpelICTBa, JIECKAPCTBEHHbIE U KOCMETHYECKHUE Mpernaparbl, MaTEpHAIIbl U3 UCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KJTIACC
OBIIIASA U HEOPTAHUNYECKASA XUMUSA
Teoperuueckue 0CHOBbI XMMHH
XuMHuueckuil 3rmeMeHT. ATom. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JO0YKa.
DHEepreTHYeCKUe YPOBHH, IMOMYPOBHH. ATOMHBIC opOWTanu, S-, P-, d- 3IeMEHTHI
Oco0eHHOCTH pacIpeesICHUs] DJICKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX
YETBHIPEX MEePUO0B. DIEKTPOHHAS KOH(PUTYpaIKs aTOMOB.



Ilepnonnueckuii 3akoH u llepuoanyeckas cucremMa xumMudeckux iemeHTos /1. .
MenpneneeBa. CBsi3b MEpUOAUYECKOrO 3aKOHA U Ileproamyeckoil CUCTEMBI XUMHYECKHX
anemeHntoB JI. WM. MengeneeBa € COBPEMEHHOM TEOPHUEM CTPOEHHUS aATOMOB.
3aKOHOMEpPHOCTH M3MEHEHHUS CBOMCTB XHUMHUYECKHUX DJIEMEHTOB M 00pa3yeMblX HMU
IPOCTBIX M CIOKHBIX BEMIECTB IO TpyINNaM M MepuofaM. 3HAYEHUE TMEPUOJUYECKOTrO
3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemniecTBa. XUMHUYECKas CBSI3b. BUAbl XMMHUYECKON CBSI3M (KOBAJEHTHAs
HEeMoJiApHasE W TMOJISIpHAsl, MOHHAsA, MeTauiMueckas). MexaHu3mbl 00pa3oBaHUs
KOBQJICHTHOM XMMHUYECKOU CBsI3UM (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). BomopomHas
CBA3b. BaneHTHOCTh. DieKTpooTpuuareabHoCTh. CTENEHb OKUCIECHHs. VIOHBI: KaTHOHBI U
AHUOHBI.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH IOCTOSTHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
THUIIA KPUCTAJUIMYECKON PEILIETKU.

[lonatue o aucnepcHbIX cucremax. VICTUHHBIE M KOJUTOMIHBIE pacTBOPBl. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHmdeckux coenvHeHud. HomeHkiaTypa HeopraHMYeCKHX
BellleCTB. 'eHeTnYecKas CBsA3b HEOPraHUYECKUX BEILLECTB, IIPUHAJICKAIUX K PA3IUNYHbIM
KJlaccam.

Xumuueckas peakius. Knaccupukanuss XMMUYECKUX PEAKIM B HEOPTAHUUYECKOU U
OpPraHMYECKOM XHMHMH. 3aKOH COXPaHEHWs MAcChl BEIIECTB, 3aKOH COXPAaHEHHUS H
IIPEBPALLCHUS YJHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3Iu4HbIX (PakTopoB. OOpaTHMBbIE peakLuu.
Xumudeckoe paBHoBecue. PaKTOPBHI, BIUSAIOMIME HA COCTOSTHUE XUMHUUYECKOTO PABHOBECHS.
[Tpyraumn Jle Hlarense.

Onektponutuyeckass nuccouuanusa. CunbHble W cnadble 3nekTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTPaIbHAas, IEJI0YHAs.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAIBHBIE ~ METOABl M3YYEHHs BEIIECTB W WX MPEBPAIICHUM:
nemMoHcTpauus Tabmuy «llepuogumueckas cuctema xumudeckux anementoB J[. W.
MenneneeBay, u3ydeHue MoJielel KpUCTAIUIMYECKUX PElIETOK, HAOIIOAeHHE U ONMCaHue
J€MOHCTPALIMOHHBIX M JIAOOPaTOPHBIX OIBITOB (pa3jioKeHHE MEepOKCHIa BOAOpOAa B
IPUCYTCTBUM KaTaIM3aTOpPA, OINPEHAEICHUE CpPEIbl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAIBHOTO HMHJMKATOPa, PEaKIMM HOHHOrO OOMEHa), MPOBEIECHHE MPAKTUYECKOU
paboThl «BnusiHre pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOM peaKkIuny.

Pacuérnblie 3anaumn.

Pacu€rsl 0 ypaBHEHMSM XMMHUYECKHX PEAKLHM, B TOM YHUCIE TEPMOXUMHUYECKHE
pacy€Thl, pacu€Thl C UCIIOIB30BAHUEM MOHATHS «MACCOBas JI0JIS BEILIECTBAY.

Heoprannueckasi xumms

Hemeramnsl. Ilomoxenue HemeramnoB B llepuogmyeckoid cucTeMe XUMHUYECKHX
anemenToB J[. . MenneneeBa u ocoOeHHOCTH cTpoeHUs aToMOB. dDu3ndeckue CBOWCTBA
HEMETAJJIOB. AJUIOTPOINUS HEMETAIOB (Ha TMpUMeEpe KHUCIopoaa, cepbl, (docdopa u
yriepona).



XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJIOB (TaJIOT€HOB, CEPHI, a30Ta, pocdopa,
yriiepoga U KPEMHHs])) U HX COCIMHEHUN (OKCHAOB, KHUCIOPOJACOJEPKAIIUX KHUCIOT,
BOJOPOJIHBIX COECTUHEHU).

[IpuMeHeHre BaXKHEUITUX HEMETAIIOB U MX COCAMHEHUH.

Meramnbl.  Tlonoxxenne wetamioB B lleproguyeckoil cucTteMe XHUMHUYECKHX
anemeHToB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHHSI 3JIEKTPOHHBIX 000JOUYEK aTOMOB
MetamwioB.  OO0mme  ¢usmueckwe  cBoiictBa  MeTaioB.  CIUTaBI  METAJIJIOB.
DJIEKTPOXUMHUYECKUN PsIJT HANIPSYKEHUI METAJIOB.

XHUMHUYECKHE CBOMCTBA BAaXHEUIIIMX METAIOB (HATPUM, KaJIMM, KaJablUi, MarHWM,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

Ob61ue cnocoObl moMy4eHust MeTauioB. [I[puMeHeHe MeTauioB B OBITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METO/bl M3YUYEHHs BEIIECTB M HMX MPEBpAILCHUIN: N3ydeHUE
KOJUIEKIIUU «MeTallibl ¥ CIUIaBbD», 00pa3lloB HEMETAIIOB, PEIICHHE YKCIIEPUMEHTATbHBIX
3aay, HAONIOJICHWE | OINHCAHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIMBITOB
(B3auMozelcTBHE THUAPOKCHAA QJIIOMUHHMS C pacTBOpaMU KHUCJIOT H  IIIeJIOYEH,
KaueCTBEHHbBIC PEAKIIMU HA KATUOHBI METAILJIOB).

Pacuérnbie 3anaum.

Pacuérel Mmacchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMHU BEIIECTB, PACUEThl MacChl
(oObéMa, KONMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO M3 BEIIECTB HMEET
MIPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B oOecClEYEHUH HKOJIOTHYECKOM, HDHEPreTHUEeCKOM U MUIEBON
0€30IacHOCTH, Pa3BUTUU MeAUIMHBIL. [[OHSITHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBienuss 006 OONIMX HAYYHBIX NPUHIHUIIAX MPOMBIIUICHHOTO TOJTYYEHUS
BA)KHEUIIINX BELIECTB.

UYenoBek B MUpPE BEUIECTB U MATEPHUAJIOB: BAXKHEWIINE CTPOUTEIbHBIE MaTepHUallbl,
KOHCTPYKIITMOHHBIE MaTE€pHUasbl, KPACKH, CTEKJI0, KEpaMUKa, MaTepUalIbl JJIsSl JIEKTPOHUKH,
HaHOMAaTepUAaJIbl, OPraHUYECKUE U MUHEPATIbHBIC YA0OpEHUS.

XUMus U 30pOBbE YEJIOBEKA: MPaBUiia UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPenapaTos,
npaBuia OE€30MacHOTO HMCIOJIb30BAaHUS TMPENapaToB OBITOBONM XWMHUU B TOBCEIHEBHOMN
KU3ZHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBS3€M MpU HM3ydyeHUH OOIEH M HEOPraHUYeCKOu
xumuu B 11 Kiacce OCyIIeCTBISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TOHSITUH, SBISIOMIMXCS CHCTEMHBIMU IS OTACJIbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHbIC TIOHSATHS: HaYy4YHBbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaju3, CHUHTE3, KjacCU(pUKalus, TIEePUOJUYHOCTh, HAOJIOJCHUE, HKCICPUMEHT,
MOJIEJTUPOBaHUE, U3MEPEHUE, SIBJICHUE.

®usuka: Matepus, JHEPTHUSI, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJHEPreTUYECKUNA YpOBEHb, BEILECTBO, TEJO, OOBEM,



arperaTHO€ COCTOSIHHE BEIIeCTBa, (PM3UYECKHUE BEIUYMHBI U CIUHHIBI UX W3MEPEHUS,
CKOPOCTb.

buonorus: xinerka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U MHKPODJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OpPTaHU3ME.

['eorpadus: MuHepanbl, TOpPHBIE MOPOJbI, TOJE3HbIE MCKOMAeMble, TOILIUBO,
pECypCHI.

TexHonorws: XMMUYECKas MPOMBIILICHHOCTh, METaUTypTUs, IPOU3BOJICTBO
CTPOUTENIBHBIX  MaTepHajioB,  CEIIbCKOXO3SHCTBEHHOE  IPOU3BOJACTBO,  IHUINEBas
HIPOMBIIIJICHHOCTb, dapmaneBTHUECKAS IPOMBIIIICHHOCTbD, HPOHU3BOJICTBO
KOCMETUYECKHX  IPErmaparoB,  MPOM3BOJICTBO  KOHCTPYKIMOHHBIX  MaTEpPUAJIOB,
DIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O ObPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

®I'OC COOQO ycranaBiuBaeT TpeOOBaHUS K Pe3ybTaTaM OCBOCHHS OOy4arOoIIUMUCS
nporpaMMm  cpeAaHero oOmiero oOpa3oBaHUs (JIUYHOCTHBIM, METANpEeAMETHBIM U
npeaMeTHbIM).  HaydHo-meToaumueckoil OCHOBOW i pa3pabOTKH  IUTAHHPYEMBIX
pEe3yJIbTaTOB OCBOEHHUS IPOrpaMM CpEIHEro oOHIero 0O0pa30BaHUS SBISETCS CHUCTEMHO-
JNEATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUH ¢ CUCTEMHO-AEATENLHOCTHBIM MOAX0J0OM B CTPYKTYPE JTUYHOCTHBIX
pE3yNbTaTOB OCBOEHHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEro oOmero oOpa3oBaHUA
BBIJICJICHBI CJIEYIOLIHAE COCTABIISIOIINE:

0CO3HaHHE 00YYAIOIIMMHUCS POCCHMCKON TPaKTaHCKOW UIEHTUYHOCTH — TOTOBHOCTH
K CAMOPA3BUTUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEW W MCTOPUUYECKHUX TPAAUIIMK 0a30BOM HAYKU XUMUWU;

TOTOBHOCTh W  CHOCOOHOCTH OOy4aroUIMXcs PYKOBOJACTBOBATbCSA B  CBOEH
NEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, MPUCYIIAMH LIEJIOCTHOM CUCTEME
XUMUYECKOTO 00pa30BaHus;

HaJM4Ke MPaBOCO3HAHUS SKOJIOTMYECKOW KyJIbTYPhl U CIIOCOOHOCTU CTaBUTH L€ U
CTPOUTH )KU3HEHHbBIE ILJIAHBI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOEHUS MpeaMeTa «XHUMHUS» JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIBHOM JEATEIbHOCTU B COOTBETCTBUU C TYMAaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMA W HJI€IaMU POCCUKMCKOTO
TPaKJAHCKOTO 00IIeCTBa, MPUHATHIMU B OOIECTBE HOPMaMU W TPABUJIAMH TTOBEIICHUS,
CIIOCOOCTBYIOIIIMMHU ~ TIPOIIECCaM  CaMOIIO3HAHMs, CaMOPAa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHHS JINYHOCTH O00YyUYaOIIHUXCS.

JInyHOCTHBIE ~ peE3ynbTaThl  OCBOEHUS  INpeaMera  «XUMHUS»  OTpa)karoT
c()OPMUPOBAHHOCTh  OMbITA  TMO3HABATEIBHOM U  MPAKTUYECKOM  JIESITENIbHOCTH
00y4JaroIuxcs Mo pean3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE B YaCTH:



1) rpa:knaHCKOro BOCIIUTAHUS

OCO3HaHUsI OOYYaIOIIMMHUCSA CBOMX KOHCTHUTYLHMOHHBIX IpaB M O0O0s3aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPSJIKY;

IPEICTaBIICHUS O COLUAIBHBIX HOPMaX U MPaBWIIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH NPH CO3AAHUHM Y4EOHBIX
MIPOCKTOB, PEIICHWH Y4YEOHBIX M TIO3HABATEIHHBIX 3a7a4, BBITIOJHEHWH XWMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThI
JAPYTUX MPU aHAJIM3€ Pa3IMYHbIX BUJOB YU€OHOU e TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIEIUI0 OT€YECTBEHHON
XUMUWU;

yBaKEHUS K MIPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO TPUMEHEHUS
XUMHUHU, OCO3HAHMS TOrO, YTO JOCTH)KEHHMS HAYKH €CTb pe3yJbTaT JJIMTEIbHBIX
HaOII0AEHUH, KPOIIOTIMBBIX IKCIEPUMEHTAIBHBIX MOMCKOB, MOCTOSIHHOTO TPyAa YUYEHBIX
U TIPAKTHKOB;

UMHTEpECca W TO3HABATEIbHBIX MOTHBOB B TMOJYYEHHH W TOCIEAYIOIIEM AaHAIU3e
uH(GOpMAIH O TIEPEAOBBIX IOCTHKCHHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3AHHBICE C XUMUYECKUMH SIBJICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTHM OIIEHMBATh CBOE MOBEJCHUE U MOCTYNKUA CBOMX TOBAPUUIEH C MO3MLUN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX MOCTYIKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHUs IIEHHOCTEeH 310poBOro u Oe3omacHoro oOpas3a >KU3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUS! K COOCTBEHHOMY (DU3UYECKOMY U MICUXUYECKOMY 370POBBIO;

coOmro/ileHns mpaBui  0Oe30MmacHoro oOpalieHusi C  BEIEeCTBAMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIILHOCTH;

MOHUMAaHUSl IEHHOCTH MPAaBWJI WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€301MacHOTO
MOBEJICHUS B CUTyallUsIX, YTPOKAIOIINX 310POBBIO U )KU3HHU JIIOIEH;

OCO3HAHMsI TOCIEACTBUN UM HENPUSATHS BPEIHBIX MPUBBIUCK (YMOTpeOICHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-UCCIIEIOBATEIBCKON JEATEILHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIbHOCTH;

YCTAHOBKM HAa AKTUBHOE YYacCTHE B PEIICHHUU MPAKTUUYECKUX 33]ay COIMAIbHOU
HAIPaBJICHHOCTH (B paMKax CBOETr0 Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Ipoeccuil pa3iuyHOro poja, B TOM YHCIe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUM 110 XUMUU;

yBaXXEHUS K TPYLY, JIOISAM TPYa U PE3YJbTaTaM TPYAOBOM AESTENbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYaJIbHON TPAEKTOPUU 0Opa3oBaHUS,
Oyayuieil mpodeccun W peanu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4&TOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111€CTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKH 11eJIeCOO0pPa3HOr0  OTHOIIECHHMS K MpUpOJe, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUA  TJOO0ATbHOTO  XapakTepa HSKOJOTHYECKHUX MpoOieM,  BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHXKEHUW XUMHHM JUIsl PEHICHUS
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HEINPUATHS JEHUCTBUM, INPUHOCAIIMX BPEA OKPYXKAIOWIEW IPUPOIHOU
cpene, YMEHHsS MPOTHO3UPOBATh HEOIArONpHUSATHBIE HKOJIOTMYECKUE TOCIEACTBUS
NpEeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH HX;

HaJW4us Pa3BUTOIO HKOJOTHUUYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPBI, OIbITA
NEATEIIBHOCTH JKOJIOTUYECKOM HAIIPABJICHHOCTH, YMEHHSI PYKOBOJCTBOBAaTbCS HMH B
MMO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAIBHON MPAaKTHUKE, CIOCOOHOCTH M YMEHHUS
aKTUBHO NMPOTUBOCTOSTH UJEOJIOTUU XeMOpoOuu;

7) HIEeHHOCTH HAYYHOI'0 IO3HAHMSA

c(OPMUPOBAHHOCTH MMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTHUKU;

MMOHUMAaHUs CHEeUU(PUKA XMMUU KaK HAyKH, OCO3HaHUs €€ poiu B (HOPMHUPOBAHUU
palOHAJIBHOIO HAYYHOTO MBILIUIEHUS, CO3JAAHUU LEJIOCTHOTO MpPEACTaBIECHUs 00
OKPY’KAIOLIEM MHUpPE KaK O €IUHCTBE MIPUPOJAbI M YEJIOBEKA, B IO3HAHUM IIPUPOIHBIX
3aKOHOMEPHOCTEMN U pelIeHUU Ipo0JIeM COXpAHEHHSI PUPOIHOTO PABHOBECHS;

yOEKJIEHHOCTU B 0COOOM 3HAYMMOCTH XMMUU JJI1 COBPEMEHHOM MBUIIM3ALMU: B €€
I'YMaHHCTHYECKOW HAIMpaBJICHHOCTH W BaXXHOW POJM B CO3JaHMM HOBOM 0asbl
MaTepuaIbHOW KyJbTYpbl, PEIICHUU TJI00aNbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS
YeJIOBEUYECTBA — CHIPHEBOM, SHEPTrEeTUUSCKOM, MUIIIEBON 1 SKOJIOTMYECKOM 0€301acHOCTH, B
Pa3BUTUM MEIUIMHBI, OOECHEYEHUH YCIOBUM YCHENIHOrO TpyAa U SKOJOTUYECKU
KOM(OPTHOM KU3HU KaXA0T0 YieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTHU: IIOHMMAaHUs CYLIHOCTM METOJOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH UCIIOJIb30BaTh MOTyYaeMble 3HAHUS
JUIA aHaiu3a M OOBSICHEHUS SBJICHUU OKPYXAlOIIero MuUpa U MPOUCXOIAIIMX B HEM
U3MEHEHUH, yMEHUS JieJaTh 0OOCHOBAHHBIE 3aKJIIOYEHHUSI Ha OCHOBE HAy4YHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOYYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS IS PELICHUs
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPA30BaHUIO, K
AKTUBHOMY ITOJYYEHHMIO HOBBIX 3HAaHUW 10 XHMHHM B COOTBETCTBHUM C YKW3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSM Tpy/la B pa3IMYHbIX cdepax MpoPecCHOHATBHON
NEATEIIBHOCTH.



METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS YYeOHOTO MpeaMeTa «XUMHS» Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopMupoBanus MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCIUIUTMHAPHBIE  (MEXMPEIMETHBIE) OOIICHAYYHBIE TOHSTHS, OTPaKaIOIHe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CIIEU(PUKY METOIOB TIO3HAHMSI, UCIIOJIb3yEeMbIX B
€CTECTBEHHBIX HayKaxX (MaTepus, BEIECTBO, JHEPrus, SBIECHHE, MPOIECC, CHUCTEMA,
Hay4HbIA (DAKT, MPUHINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBAHHUE,
HaOII0ICHNE, M3MEPEHHE, SKCTICPUMEHT U JPYTHE);

yYHHUBEpCaJIbHBIE Yy4YeOHbIC JeHCTBUS  (IMO3HABATENIBbHBIE, KOMMYHHKATHBHBIC,
pETYJIATUBHBIE), oOecmneunBaromue (HopMUpoBaHWE (QYHKIIMOHATHLHOW TPAaMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJaroIuXcs;

CIIOCOOHOCTh  OOYYArOIIMXCS HMCIOJB30BaTh OCBOCHHBIC MEKIUCIUTIMHAPHBIC,
MUPOBO33PEHUYECKUE 3HAHUS U YHHBEPCAJIbHbIE YUeOHbIE IEHCTBUS B MO3HABATEIHLHOU U
COIMAIbHON TTPaKTHUKE.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH yUeOHBIMU
MO03HABATEIBHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMHU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30Bble JIOrHYECKHE TeHCTBHSA:

CaMOCTOSTENIbHO (POpMYyIHUPOBaTh U aAKTyalM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENENATh EIH JCSITCIBHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUHU WX JTOCTHKCHUS,
COOTHOCHUTH PE3yJIbTaThI ICITCILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCTIOJb30BaTh NMPU OCBOCHHUH 3HAHWHN MPUEMBI JIOTHYECKOTO MBIIIUICHUS — BBIICIISATH
XapaKTepHbIC TNPU3HAKK TOHATHA W YCTaHABJIMBATh WX B3aWMOCBS3b, HCIOJIH30BaTh
COOTBETCTBYIOIINE MTOHATHS JUTsI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPHUM I KIACCU(DHMKAIMK BEUIECTB U XUMHUYCCKUX
pEeaKLHnii;

yCTaHABIIMBATh IPUYUHHO-CIICICTBEHHBIC CBSI3U MKy N3YYaeMbIMU SIBJICHHSIMH;

CTPOUTH JIOTUYCCKUE PACCYKICHUS (MHIYKTHBHBIC, JCTyKTHBHBIC, TI0 AHAJIOTHH),
BBISIBIISAITH  3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B  PacCMATPUBACMBIX  SBICHHSIX,
(hOpMyIMpPOBATh BHIBOJBI M 3aKTIOUCHUS;

OPUMEHSTh B TMPOIECCe TO3HAHUS, HCIOJIb3yeMble B XUMHUU CHUMBOJMYECKUE
(3HAKOBBIC) MOJIENH, IPEOOPA3OBHIBATH MOJIEIBHBIC MPEICTABICHNS — XUMUYECKUN 3HAK
(cumBOII) 3JIeMeHTa, XUMHYeckas (opmysia, ypaBHEHHE XHMHUYECKOW pEaKIuu — TIpH
pelIcHNM YYCOHBIX TO3HABATEIBHBIX W TPAKTUYCCKUX 3a7ad, NPUMEHATh Ha3BaHHBIC
MOJICJTbHBIC TIPEACTABJICHUS JUIS BBISABICHUS XapaKTCPHBIX IPU3HAKOB HW3Y4aeMBbIX
BEIIECTB U XUMUYECKUX PEAKITH.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XMMHYECKUX PEAKIIHIA,

dbopMynMpoBaTh IEIM W 3aJa4d HCCIEAOBAHUS, HCIIOJIL30BaTh ITOCTABJICHHBIC M
CaMOCTOSTENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaue€CTBE MHCTPYMEHTAa TO3HAHUS U



OCHOBBI i1 (POPMUPOBAHMSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYKIEHHUI;

BJIAJICTh HABBIKAMM CaMOCTOSTEJIBHOTO IUIAHUPOBAHUSA U IPOBEICHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTbH yMEHMS HaOMIOAAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO IPOrHO3UPOBATh €TI0 Pe3yJIbTaT, GOPMYJINPOBATh OOOOLIEHHS U BBIBOJIBI
OTHOCHUTENFHO JOCTOBEPHOCTH PE3YyJIbTaTOB HCCIEIAOBAHUSA, COCTABISITH OOOCHOBAHHBIM
OTU€T O IpoieIaHHON padoTe;

IpUoOpeTaTh OMNBIT YUYEHUUYECKOM MCCIIE0BATENbCKONM U MPOEKTHOW AEATEIbHOCTH,
IPOSIBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSATEIBHOMY HMOMCKY METOAOB PELICHMUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOAOB IMO3HAHMS.

3) paGora ¢ uHpopMaLHe:

OpUEHTHPOBATHCS B PA3IWYHBIX HMCTOYHHMKAX HWHGOpMAIMU (HAy4IHO-TIOMYJISIpHAs
JUTEepaTypa XUMHUYECKOTO COJIEp)KaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa),
aHAJIM3UPOBaTh MH(GOPMALIMIO PA3IMYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHBOPEUYUBOCTH;

(opMyIHpPOBATH 3aMPOCHl U IPUMEHSTH Pa3IMYHbIE METOJIbI MIPU MOUCKE U OTOOpE
UHpOpMaIu, HEOOXOIUMOH JIJIsl BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeeIEHHOIO TUIIa;

npuoOpeTaTb  ONBIT  HCIOJIB30BAHHUA  HMH(OPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpPaTh ONTHUMaNbHYIO (hopMy mpenctaBiieHHs HHMOpMauuu
(cxemsl, rpauKy, TUarpaMmsbl, TAOJIHIIbI, PUCYHKH H JIPYTHUE);

UCIIOJb30BaTh HAYUYHBIM S3bIK B KAauyecTBE CPENCTBAa NMpU paboTe C XUMHUYECKOH
UHpOpMaIueil: MIPUMEHATh MEXIIPEIMETHbIE ((PU3NYECKUE U MaTEeMaTHUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIITHOCTH.

OByajieHUe YHMBEPCAJbHBIMM KOMMYHUKATHUBHBIMHM 1eCTBUSIMU:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl B XOJ€ Auaiora W/Wiu
JIUCKYCCHUH, BBICKA3bIBaTh WUAEHU, (POPMYJIUPOBATH CBOU TMPEUIOKEHHUS OTHOCHUTEIHHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

BBICTYNaTh C MPE3CHTAllMEed pe3yJbTaTOB IO3HABATEIbHOW  JESITENBHOCTH,
NOJIYYEHHBIX CAMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MpPaKTUYeCKOW paboOThl 1O UCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pean3allid y4eOHOro HpoekTa U (OpMYJIUPOBaTH BBIBOJABI 10
pe3ysibTaTaM IIPOBEAEHHBIX MCCIENOBAHUM IIyTEM COIJIACOBAHMUA IIO3ULHMM B XOJI€
00CyX)eHusI 1 0OMEHa MHEHUSIMHU.

OByaieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOSATENIbHO  IUIAaHUPOBATh M OCYLIECTBJIATH  CBOKO  IO3HABATEIIBHYIO
NEeSATEIBHOCTb, ONpEAess e€ 1eNH U 3aa4K, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh MPEAJIaraeMblii aNropuT™M JAEUCTBUI MpU BBINOJHEHUU Y4YE€OHBIX U
UCCJIeIOBATENbCKUX 3aJ1a4, BbIOMpaTh HamOoJsiee >PQGEeKTUBHBIA CMOCO0 MX pPELICHUS C
Y4ETOM IOTYYEHUSI HOBBIX 3HAHMI O BEIIECTBAX U XUMHUYECKUX PEAKLINAX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHajiu3a |
CaMOOLICHKH.



HNPEAMETHBIE PE3YJIbTATBI
10 KUIIACC

[IpeameTHbIE PE3YNIbTATHl OCBOCHUS Kypca «OpraHnyeckast XuMHUsD> OTPaKaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUN O XMMHYECKON COCTaBISIIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpPA, POJIM XMMUU B MO3HAHUM SBJICHUM MPUPOJIbI, B POPMUPOBAHUU
MBIIIJICHUS U KYJIbTYpPbl JUMYHOCTH, €€ (YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHusl MPaKTUYECKUX 3a7a4 M IKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIAJICHAE CUCTEMOM XMMHUYECKHUX 3HAHWM, KOTOpPAasl BKJIKOYAET: OCHOBOIIOJATraoIINe
NOHATUS (XMMUYECKHM SJEMEHT, aToM, DSJIEKTpOHHAas oOO0O0JI0OYKa aToma, MOJIEKyJa,
BaJICHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, XHUMHYECKasi CBS3b, CTPYKTypHas Qopmyla
(pa3BEpHyTas U COKpall€HHAas), MOJIb, MOJISIpHAs Macca, MOJIIPHBIA O00BEM, YIIIepOIHBII
CKeJeT, PyHKIMOHANbHAs TPYIIa, paJuKal, H30Mepus, U30Mepbl, TOMOJIOTHYECKUN P,
TOMOJIOTH, YIJIEBOJOPOJABI, KHCIOPOJ M a30TCOAEpP)KAILME COEIWHEHHS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMSI); TEOPHUH U 3aKOHBI
(Teopusi cTpoeHusi oprannyeckux BemectB A. M. bytnepoBa, 3aKOH COXpaHEHHUS] MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMHUU; MHUPOBO33PEHUECKHUE 3HAHUS,
JieXKalMe B OCHOBE MOHUMAHMS NMPUYMHHOCTA U CHUCTEMHOCTH XUMHUUYECKHUX SIBJIICHHM,
(pakTOJIOTHUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJyYeHHH U 0e€30MacHOM
UCIIOJIb30BAHUU BAXXKHEUIIUX OPraHMYECKUX BEHIECTB B OBITY W MPaAKTUYECKOU
NEeATENbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHUM BBISIBISATh  XapaKTEPHbIE MPU3HAKKA  TOHATHM,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOUIME IOHATHUS MPH
ONMCAHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHUN;

c(OPMUPOBAHHOCTh YMEHHMM  HUCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY  JUJIS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHOW) (opmyi
OPraHUYECKUX BEIIECTB U YPABHEHUM XWMHUYECKUX PEaKIUM, WM3TOTABIMBATH MOJEIH
MOJIEKYJ  OpraHMYeCKHMX  BEIIECTB MJs  WUIIOCTPAalMd HMX  XHUMHUYECKOro U
IPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OPMHUPOBAHHOCTh ~YMEHHH  YCTAHABIMBATh MPUHAJICKHOCTh  M3YYCHHBIX
OpraHUYEeCKUX BELIECTB MO UX COCTABY U CTPOECHHUIO K ONPEAEIEHHOMY KJacCy/rpymnmne
COeIMHEHHH  (YIJIEBOJOPOABI,  KHUCIOPOA M a30TCOJEpKalllMe€  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUsA), JaBaTb WM Ha3BaHUs [0 CUCTEMATHYECKOMN
nomenkinarype (IUPAC), a Takke mnOpuUBOIWTH TPUBHAIBHBIC HAa3BaHMS OTACIBHBIX
OpraHUYeCKUX BEIIECTB (ITUJICH, MPOMWIEH, AalleTWJICH, J3TUJICHTJIMKOJb, TJIMIEPHH,
denon, Qopmanbaerua, aneTanbAeTui, MypaBbHHAas KHUCIOTa, YKCYCHas KHUCJIOTA,
OJICMHOBAas KHUCJIOTa, CTEapUHOBAs KHUCJIOTA, TJIIOKO3a, (PpyKTO3a, Kpaxmaj, IEeJUTI0JI03a,
TJIUIMH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPECIATh BUIbl XUMUYECKON CBS3U B OPTaHUYCCKUX
COEIMHEHMUSIX (OJIMHAPHBIE U KPATHBIE);

cOpPMHUPOBAHHOCTh ~ YMEHHUS  MPUMEHATh  TOJIOKEHUS]  TEOPUH  CTPOCHUS
opranndeckux BemiecTB A. M. byrtnepoBa nnsi oOBSCHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTABA U CTPOEHUS; 3a4KOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTpoeHUe, (pu3nyeckue u
XUMUYECKHNE CBOMCTBA THIMHUYHBIX MPEACTABUTENCH Pa3IUYHBIX KJIACCOB OPTaHUYECKHUX
BEILIECTB (METaH, dTaH, dTUJICH, IPOIUJIEH, alleTuiIeH, OyTaaueH-1,3, MetunOyTaaueH-1,3,
O€H30J1, METAHOJI, ATAHOJ, YTHJICHIJIMKOJIb, TIUIEPUH, PEHOJI, alleTalbJAeT U, MypaBbUHAas
U YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmaj, IeJII0J03a, aMUHOYKCYCHas KHUCIIOTa),
WUTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKITUI C UCTIOIB30BAHIEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJOPOJAHOTO ChIPhS
(HedTh, IPUPOHBIN Ta3, YToOib), CHOCOOBI UX NEPEPAOOTKU U MPAKTUUECKOE TPUMEHEHUE
MIPOJIYKTOB NEPEPAOOTKY;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS MO XUMHYCCKUM yPaBHCHHUSIM
(maccel, 00BEMA, KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIA TPOAYKTAa PEAKIUH I10
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WM MPOTYKTOB
peaKInn);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX METOAAX
HAyYHOTO TIO3HAHUS, WCIOJIL3YEMbIX B XHMHH TPH W3YYCHUHU BEIIECTB W XUMHUYECKHX
ABJICHUM (HAOJIOJIEHUE, HW3MEpPEHUe, OHKCIIEPUMEHT, MOJEIUPOBAHHUE), HCIOIb30BaAThH
CUCTEMHBbIE XMMHMYECKHE 3HAHUS NJIsi MPUHSATUS PEHICHUM B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COONIOJAaTh TIpaBWa TOJIb30BAHUS XUMHUYECKOU
MOCyI0M U J1abOpaTOpHBIM 00OPYAOBAaHUEM, a TAKXKE MpaBUiia OOpalleHus ¢ BElIeCTBAMU
B COOTBETCTBUH C HHCTPYKIUSIMH 1O BHITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUI TUIAHUPOBATH M BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT
(TIpeBparieHus OpraHuyecKuX BEIIECTB IIPU HarpeBaHUM, MOJIyYEHUE STUIICHA U U3yUYCHHE
€ro CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIIECTB, JeHATypalus OeJIKOB MpHU
HarpeBaHWM, I[BETHBIC PEAKIMU OCIKOB) B COOTBETCTBUM C TPaBWIAMHU TEXHUKH
0e30macHOCTH TIpU OOpallleHWH C BelIeCTBaMU U J1A0OPaTOPHBIM 000PY/IOBAaHUEM,
MPENCTaBIATh PE3YJbTAThl XUMHUYECKOTO JSKCIEpUMEHTa B (OpME 3amuch ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii U POpMyIHUPOBaATh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c()OPMHPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHAJIM3HPOBATH  XHUMHYECKYIO
uH(pOPMAITUIO, TTOTYyYaeMyI0 M3 Pa3HbIX MCTOYHHKOB (CpEeACTBAa MAacCOBOM MH(OpMAIIUH,
WNHTepHeT u 1pyrux);

c(hOpPMHUPOBAHHOCTh YMEHHUI COOIIOJATh MpaBHJIa SKOJOTUYECKU 1ETEeCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYJOBOH NESITEIHHOCTH B ILEJSX COXPAHEHHUSI CBOETO 3JI0POBBS U
OKpY)Karoled MNPUPOJAHOM Cpellbl, OCO3HABaTh OIMACHOCTh BO3JCUCTBUS Ha JKHUBBIC
OpPraHU3Mbl ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAs cMbICH nokazarens [IJIK,
MOSICHATh HA TMpUMEpax CrmocoObl YMEHBIICHUS W TIPENOTBPAIICHHUS WX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKA;

Ui O0y4aroImMXcsi C OrPAaHMYCHHBIMM BO3MOXKHOCTSIMH  3JI0POBbSI:  YMEHHUE
PUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U XUMUYECKHUX
SIBJICHUIM;

JUTSL CJICTIBIX W CIIA0OBHUASIIMX OOYYaIOIIMXCS: YMEHUE HCIOJIb30BaTh Pebe(HO-
TOYEUYHYI0 cucTteMy o0o3HaueHui JI. bpaiins and 3anucu Xxumuueckux Gpopmyi.



11 KJIACC

[IpenmeTrHbie pe3yabTaThl OCBOEHHUS Kypca «OOmas ¥ HeOopraHUYecKas XHUMHSD)
OTPaXKAOT:

c(OPMUPOBAHHOCTb MPEJACTABICHUN: O XMMHUYECKOH COCTaBIISIOLIEH €CTECTBEHHO-
HayYHOW KapTHUHBI MUPA, POJIM XUMHH B ITO3HAHUU SIBJICHUU MPUPOJBI, B (POPMUPOBAHUU
MBIIUICHHUS U KYJIbTYPBI TUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOTUMOM IS
pEIIeHUsT MPAKTUYECKUX 337ad U SKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpeNE;

BJIa/ICHUE CUCTEMON XMMHYECKHUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHUS (XUMUYECKUHN AJIEMEHT, aTOM, U30TOIl, S-, P-, d- AIIEKTPOHHBIE OPOUTAIIH ATOMOB,
MOH, MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTH, JJIEKTPOOTPHUIIATEIHHOCTS,
CTCTICHb OKHCIICHUS, XUMHUYecKass CBs3b (KOBaJC€HTHAas, WOHHAs, MeETaJUIMYecKas,
BOJIOPOAHAsI), KpUCTAJIMYECKasl pelmeETKa, THUIMBI XMMHUYECKUX peaklMid, pacTBOp,
AJIEKTPOJIUTBL,  HEDJEKTPOJUTHI,  AJNEKTPOJUTHYECKAs  JUCCOLMALUSA, OKHUCIUTED,
BOCCTaHOBUTENb, CKOPOCTh XMUMHYECKON pEaklny, XUMHUYECKOE PaBHOBECHE); TCOPUHU H
3aKOHBI (TEOpHUsl AJIEKTPOJUTHUYECKON [auccouuanuu, nepuoaudeckui 3akon JI. W.
MenneneeBa, 3aKOH COXpPaHEHHsS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS WU MpPEBpALICHUS
SHEPrUuM NPU XUMHUUYECKHX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3BIK XHUMUH,
MHUPOBO33pEHUYECKHE 3HAHUS, JIeKAIlMe B OCHOBE IOHMMAHUA MPUYMHHOCTH U
CHUCTEMHOCTH XMMHUYECKUX SIBJICHHUM, (PAKTOIOTHYECKHE CBEACHHUSI O CBOMCTBAX, COCTaBeE,
MOJTy4YE€HUHU U O€30MMaCHOM UCTOIh30BAaHUH BAKHEUIITNX HEOPTAaHNYECKUX BEUIECTB B OBITY
U MPAKTUYECKOM JIeATEIBHOCTH YEI0BEKa;

cOPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEpHblE TPU3HAKK  TOHATHH,
YCTaHABIMBAaTh MX B3aMMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIME TIOHATUSA TIPU
OMHMCaHWU HEOPTAaHWYECKUX BEIIECTB M UX MPEBPAICHUH;

cOPMUPOBAHHOCTh YMEHHUW HCIIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBiieHUs] (GOpMyJl BELIECTB M YpaBHEHUN XMMHUYECKUX pEaKUui, CUCTEMATHYECKYIO
HomeHknatypy (IUPAC) u tpuBuanbHbie Ha3BaHMS OTIEIBHBIX HEOPTAHUYECKUX BEIIECTB
(yrapHslif ra3, yriaeKuCIbli Ta3, aMMHAK, TalliéHast U3BECTh, HETAIIEHAsS U3BECTh, ITUThEBAsI
coJla, TUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHHUH OIpenessTh BAJIEHTHOCTb U CTENEHb OKHCIICHUS
XUMHUYECKHUX 3JIEMEHTOB B COCIUHEHMSX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOH CBS3H
(xoBasleHTHasi, HOHHAas, MeTa/sIMyecKkas, BOJOPOJAHAs) B  COCIMHEHUSX, THI
KPUCTAJUTMUECKON PEmETKA KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJSpHAs, MOHHas,
METAJTMYecKas), XapakTep CPEeAbl B BOJHBIX paCTBOPAaX HEOPTaHUIECKUX COCTUHEHUI;

c(OpPMUPOBAHHOCTh YMEHMHM YyCTAHABIMBATh MPUHAAJIC)KHOCTh HEOPTraHUYECKUX
BEIIECTB IO HUX COCTaBYy K OMNpENeIEHHOMY KIacCy/TpyIie COeIWHEHUN (MpocThbie
BEIIECTBA — METaUIbl M HEMETaJUIbl, OKCHJBI, OCHOBAHHS, KHCJIOTHI, aM(oTepHbIe
TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUU PACKpBIBaTh CMBICT Tepuoandeckoro 3akona [[. U.
MenzeneeBa M JEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;



c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMUYeCKuX dneMeHToB 1—4 mnepuomoB Ilepuonnueckoil CHUCTEMBI XUMHYECKUX
anemeHToB JI. M. MenpeneeBa, UCHOb3ys MOHATHS «S-, P-, d-3JIEKTpOHHBIC OpOUTAIHY,
«QHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI  CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COEJUHEHUM Mo mnepuojgaMm u rpynmam l[lepuoanydeckoit
CHCTEMBbI XUMHYECKHUX 3JIeMeHTOB [l. 1. MeHaeneena;

c(hOpMHUPOBAHHOCTh yYMEHHUH XapaKTepu30BaTh (OIMUCHIBATH) OOIIHME XHUMHYECKUE
CBOMCTBA HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEX]y HEOPraHWYECKHMMH BEIECTBAMHM C IOMOIIbIO YpaBHEHUMN
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;

c(hOPMHUPOBAHHOCTh YMEHHS KJIACCUPUIIUPOBATh XUMHUYECKHE PpEAKIUH  I10
pPa3IMYHBIM MpU3HAKaM (YUCIY U COCTaBY PEarupylonux BEMIECTB, TEIIOBOMY 3 (eKTy
peaKiiK, U3BMEHEHHUIO CTETICHEH OKHUCIIEHUS 3JI€MEHTOB, 00OPATUMOCTH PEAKIIMH, YYaCTUIO
KaTanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJIATh YPaBHEHUSI PEAKIUN Pa3IMUHBIX THUIIOB,
MOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS peaklMii HOHHOTO OOMEHA, YUUThIBAsl YCJIOBUS, TIPU
KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH PEAKIINH, MOITBEPKIAIOIINE KaueCTBEHHbIN
COCTaB pPAa3IUYHBIX HEOPraHMYECKHUX BEUIECTB, PACMO3HABAaTh OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH YMEHUU PacKpbIBaTh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIMI MOCPEJACTBOM COCTABJICHUS JJIEKTPOHHOTO OanaHca 3THX
pEeaKLHnii;

c()OPMUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOUN
peaklMu OT pa3IMYHBIX (PAKTOPOB; XapakTep CMEILIECHUS XMMHUYECKOIO pPaBHOBECHS B
3aBUCUMOCTH OT BHeEIIHEro Bo3aeicTeus (npunuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XMMUYECKUE MPOLIECCHI, JIeXkKAallle B
OCHOBE IPOMBILUIEHHOIO IIOJIYYEHHMS CEpHOM  KHUCJIOTHI, aMMMAKa, a TaKkKe
c(hOpMHUPOBAHHOCTh MPEACTABICHU 00 OONIMX HAyYHBIX NPHUHIMIAX U SKOJOTUYECKUX
npo0jeMax XMMUYECKOTO MPOU3BOCTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCICHHS C MCIOJIb30BAHUEM IMOHSTHS
«MaccoBasi JI0JIsl BEUIECTBa B PacTBOPE», OOBEMHBIX OTHOLLIEHUH Ta30B MPU XUMUYECKUX
peakiusax, Macchl BellecTBa WM 00bEMa Ia30B IO U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOro 3ddexra
peaklMi Ha OCHOBE 3aKOHOB COXPAHEHUs MACChl BEIIECTB, MPEBPAILCHUS U COXPAHEHUS
SHEPTHY;

cOpPMUPOBAHHOCTh YMEHUW COONIIOJIaTh MpaBWiIa IOJIb30BAHUS XHUMHUYECKOMH
NOCYI0M U JIaOOpaTOPHBIM 000pYyIOBaHUEM, a TaKXKe MpaBujia OOpallleHUs ¢ BEllleCTBaMU
B COOTBETCTBUM C MHCTPYKLUSIMH MO BBIIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI MJIAHUPOBATh U BBIMOIHATH XUMUUYECKUN SKCIIEPUMEHT
(pa3noxeHue nmepokcuaa BOAOPOJA B MPUCYTCTBUU KaTalM3aTOpa, OMPENEIECHUE CPENbl
pPacTBOPOB BEILIECTB C MOMOULIBIO YHHMBEPCAIBHOIO WHIAMKATOPA, BIUSHUE DPA3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOW pPEeaklUu, Peakluid HOHHOrO 0OMEHa, KAYECTBEHHbIE



peakuuu Ha cyibdaT-, KapOOHaT- M XJOPHUA-aHUOHBI, HA KAaTHOH aMMOHHS, pEIICHuE
AKCIIEPUMEHTAJIBHBIX 3a/1a4d 1o Temam «Mertamib» U «Hemeramisl») B COOTBETCTBHM C
[paBWJIaMU TEXHUKU O€30MaCHOCTH IpHU OOpallleHWH C BELIECTBAMU MU J1a0OpaTOPHBIM
000py1I0BaHUEM, NPEACTABIIATH PE3YIIbTAThl XUMUUYECKOTO 3KCIIEpUMEHTA B OpME 3aIUCH
YPaBHEHUN COOTBETCTBYIOUIMX peakUMid U (OpMyJIHpPOBaTh BBIBOJbI Ha OCHOBE 3THUX
pE3yNbTATOB;

chOpPMUPOBAHHOCTh ~ yYMEHHUH  KPUTUYECKH  AHAJU3UPOBATh  XUMHYECKYIO
MH(POPMAIUIO, TIOTYYaeMYIO U3 Pa3HbIX HCTOUHUKOB (CPEACTBA MACCOBOM KOMMYHUKALUH,
WHTEepHET U 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHHUI COOJIIOATh MpaBUjia SKOJOTHUYECKH 1eIecoo0pa3Horo
MOBE/ICHUS B OBITY U TPYJIOBOM JAESITEIBHOCTU B LEISIX COXPAaHEHUS CBOETO 370POBbI U
OKpYXarolled MPUPOJHOM Cpeabl, OCO3HAaBaTh OMACHOCTb BO3JCHWCTBHS Ha JKHBbBIC
OpraHu3MBbl OIIPEACIIEHHBIX BELIECTB, MOHMMas cMbIca nokasarens IIJIK, moscHATe Ha
npuMepax CHocoObl YMEHBIICHHS U TNPEAOTBpAIllEHUsT MX BPEIHOIO BO3ACUCTBUSA Ha
OpraHu3M YeJIOBEKa;

Uil OOy4YalIIUXCd C€ OTrPAaHMYEHHBIMH BO3MOXXHOCTSMH 3J0POBBSI:  YMEHHUE
NPUMEHATH 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIECTB U XUMUYECKUX
SIBJICHUI;

Ui CIENbIX U CIabOBUIAMIMX OOYyYaroLUXCsS: YMEHHE MCIIONb30BaTh pPeElbeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKuX (OopMyIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
u(pposbie)
Ne ni/m HaumeHoBaHue pa3aejioB M TeM MPOrPaMMBbI (u
pas3ja porp Beero KogITpo.m)m,Ie HpﬁaKaneCKne 06pa30OBATETBHEIE
padoThI padoThI pecypcb
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUM
11 [Ipenmer opranndeckoit xXumuu. Teopust CTpOECHUsT OPraHUYECKUX 3
' coenuHenuit A. M. bytnepoa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKaAHBI 2
2.2 HenpenenbHble YriieBOAOPOIbI: aTKEHBI, aTKaAHUCHbI, ATKUHbI 6 1
2.3 ApoMaTu4ecKue yriieBoA0POIbI 2
2.4 [IpupoaHble HICTOYHUKH YTJIEBOAOPOJOB U UX MepepadoTKa 3 1
Hroro mo paszneny 13
Pa3nen 3. Kuciaopoacoaep:kamue opraHu4ecKue coeTHHeHu st
3.1 Cruptet. @enon 3
3.2 Anbaeruasl. KapOoHoBbIe KUCHOTHL. Cl0KHBIE 3(UPbI 7 1
3.3 YriieBos 3 1
Hroro mo paszneny 13
Pa3znea 4. A3oTconeprkaniue opranHuyeckue coeIuHeHus
4.1 ‘ AmuHbl. AMUHOKHCIOTBL benku 3
Uroro no pazneny 3
Pazgen 5. BbicokoMoJIeKyJIsIpHbIE COeIMHEHHUSs
5.1 ‘ [Tnactmaccel. Kayayku. Bonokna 2
Uroro no pazueny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KIIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
(uudpossbie)
Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0Bpa3oBATETBHbIC
padoThbI padoThI pecypesi
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
11 Crpoenue atoMoB. Ilepuonnueckuii 3akoH u [lepuonnyeckas 3
' cucteMa xuMudeckux snemenToB [. 1. Mengeneesa
1.2 Crtpoenue BemiectBa. MHOroobpasue BeuiecTsn 4
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Mertasibl 6 1
2.2 Hemeramibt 9 1 1
2.3 CBs13p HEOPraHUYECKUX U OPTraHUUECKUX BEIIECTB 2
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
o
Jlj;_n Tema ypoka Beero Kontpoabubie IIpakTuueckue i[:;jennﬂ gg[?;l;zi];eenbnme
padoThI padoThI pecypebi

1 [Ipenmer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHUE, 1 06.09
pa3BUTHE U 3HAUYCHUE

5 Teopus cTpoeHUs OpraHU4ECKUX COeIMHEHnN A. M. 1 13.09
BytnepoBa, €€ OCHOBHBIE ITOJIOKECHHUSI
[IpencraBnenue o knaccu(UKaLUy OPraHMYECKUX BEIIECTB.

3 Homenxknarypa (cucremaruyeckasi) 1 TpUBUAJIbHbBIE 1 20.09
Ha3BaHUs OPraHUYECKHX BEILECTB

4 AJTIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psif 1 27.09

5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1 04.10

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 11.10

7 OTHJEH U IPONUIEH — MPOCTENIINE TPEICTaBUTENN 1 18.10
AJIKEHOB

8 [IpakTnyeckas paQOTa Ne 1. «Ilony4yenue sTriieHa U 1 1 5510
U3YYEHUE €r0 CBOWCTBY»

9 Anxanuensl. Byranuen-1,3 u metunOyranuen-1,3. 1 08.11
[TosydeHrne CHHTETUUECKOTO KayuyyKa U pE3UHbI ]
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTHUECKUN psijl. ALETHIIEH — IpOCTeHIni 1 15.11
IIPEJICTABUTEIND aJTKUHOB

11 Boluncnenus no ypaBHEHUIO XMMHUYECKON peakliuu 1 22.11

12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh apeHOB 1 29.11

13 ['eneTnueckas CBSA3b YIriIeBOJAOPOOB, MPUHAIISKALIIUX K 1 06.12
pa3IMYHBIM KJ1accaM
[IpupoaHbIE UICTOYHUKH YIVIEBOJOPOAOB: IIPUPOJHBIN ra3 U

14 MONyTHBIE HEDTAHBIC Ta3bl, HEPTh U MPOIYKTHI €€ 1 13.12
nepepabOTKU

15 [IpupoHbIE UICTOYHUKH YIVIEBOJAOPOAOB: IPUPOIHBIN ra3 U 1 20.12




HOMYTHBIC HEPTSHBIC Ta3bl, HEYTh U TMPOIYKTHI €€
nepepaboTKu

16 KonTtponpsHas pabota no pasueny «YTrieBogopOoab» 1 27.12

17 [IpenenbHbIe 0THOATOMHBIE CIIUPTHI: METAHOI M STAHOIL. 1
BopopoaHas cBsi3b

18 MHOroaTOMHbI€ CIIUPTHI: 3TUIEHIJIMKOJIb U MNIMLEPUH 1

19 d)e}£0J1: CTPOEHHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE 1
CBOWCTBA, IPUMEHEHHE

20 Anpaeruapl: GopMabACTH U alleTaIbIeTU . AIICTOH 1

21 OnHOOCHOBHBIE ITpe/iesIbHbIE KapOOHOBBIE KUCIIOTHI: 1
MYpaBbHHAS U YKCYCHasI

29 [IpakTuueckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM 1
KUCJIOTBI»

23 CreapuHOBas U OJIEMHOBAsL KUCIIOTHI, KaK MpeACTaBUTEIN 1
BBICHINX KapOOHOBBIX KHCIIOT

24 MI:IJ'Ia KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT, X MOOLIEE 1
neiicTBre

o5 CrnosxHble 3(hupbl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. 1
I'uaponus cinoxHbIX 3PUPOB

26 XKupsl: ruapoans, npuMeHeHHe, ON0JIOTHYECcKasi poJib )KUPOB 1

27 VYraeBoasl: cocTaB, kiaccudukanus. Baxueimume 1
IpeJICTaBUTEIIN: TJII0K03a, (PpyKTO3a, caxapo3a

28 Kpaxmain u 1iemumrosno3a Kak MpupoTHbIE TIOJTHMMEPHI 1

29 KonTpomabHas pabota no pazaeny «Kucnopoaconepxkaniue 1
OpPTraHUYeCKHEe COCTUHEHUS»

30 AMWHBI: METHJIAMUH W aHWJIUH 1

31 AMUHOKHCIOTHI Kak aM(pOTepHbIe OpraHUYECKre 1
COeIMHEHUs, UX Ouojornyeckoe 3HaueHue. [lentu sl

32 Benku kak npupoiHbIe BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS 1

33 OcHOBHBIE TIOHATHS XUMHHU BHICOKOMOJIEKYIAPHBIX 1
COEIMHEHUN

34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJIISIPHBIX 1
coenuHeHui. Ilnactmaccesl, Kay4yKku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosauuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
. Tema ypoka Kourposbubie  Ipakruueckune
n/m yp Bcero 5 p pﬁ H3ydYeHUs1  oOpa3oBaTe/IbHbIE
a0doThI a0doThI
pabo pabo pecypchl
1 XUMUYECKUH 3TIEMEHT. ATOM. DJIEKTPOHHAs! KOH(PUTYpaIHs 1

aTOMOB

[epuonuueckuii 3akoH u [lepuoauueckas cucrema
2 xuMudeckux aemenToB /. 1. MenpeneeBa, ux cBs3b ¢ 1
COBPEMEHHO TEOpPHEW CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHUYECKUX
9JIEMEHTOB U X COCAMHEHUH 110 IPYIIIAaM U IIEPUOIAM. 1

3 3HaueHue NePUOINYECKOr0 3aKOHA U CUCTEMBI XMMUUYECKUX
anemeHToB /.M. MeHneneeBa B pa3BUTUN HAyKU
CrpoeHue BeniecTBa. XUMU4EcKast CBsI3b, €€ BUJIbI;

4 MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM cBsA3U. BonoponHas 1

CBA3b

BanenTtHocTh. DnekTpooTpunareabHocTh. CTeneHb
5 OKHCJIeHHUs. BeniecTBa MOJNEKYIISIPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOEHUS

Ilonstue o AUCIICPCHBIX CUCTEMAX. HctuHHBIE U

6 KOJUJTOUHBIE pacTBOPBL. MaccoBast 107151 BEIIECTBA B 1
pacTBope
Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX

7 coelMHEeHM. ['eHeTndeckas CBsI3b HEOPraHUYECKUX 1

BCILICCTB, PAa3JIMYHBIX KJIAaCCOB

Krnaccudukanus XuMHYECKUX peakilfii B HEOPTraHMIECKOM
Y OPTaHUYECKOW XUMHU. 3aKOH COXPAHEHUS MacChl 1

8
BEILIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS YHEPTUHU TTPH
XUMHUYECKHUX PEaKIMIX

9 CxkopocTts peakiuu. OOpaTuMbie peakini. XUMHIECKOE 1

paBHOBECHE

10 [TpakTuyeckas padora Ne 1. «BrnusiHHE pa3InIHbBIX 1 1




(haKkTOpOB Ha CKOPOCTh XUMUYECKON PEAKIIHID)

DnekrpoauTHyeckas aucconuanus. [lonstue o
BOoJI0OpoAHOM moka3zarese (PH) pactBopa. Peakiiuu noHHOTO

= oOMeHa. ['uaponn3 opraHn4ecKux U HEOPraHUIECKUX .
BEILIECTB

12 OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE peaKI_[j/II/I. Ilonsarue 00 1
AJIEKTPOJIN3E PACINIABOB U PACTBOPOB COJICH

13 KonTponbnas pabota no pazneny «TeopeTndeckue OCHOBBI 1
XUMHED)
Meraiuel, ux noJyioxenue B [lepuoguueckoii cucreme

14 XuMH4YecKux semMeHnToB J[. 1. MenzaeneeBa u 0COOCHHOCTH 1
crpoenust aroMoB. O0mme pu3nIecKkne CBOWCTBA METAIIIIOB

15 CmuiaBbl METaIOB. DIEKTPOXUMUYECKUN Pl HAPSIKEHUN 1
METaJIIOB

16 XUMHUYECKHE CBOMCTBA BAKHENIIINX METAJUIOB (HATpUH, 1
KaJIWH, KJIbIIMIA, MarHui, aTIOMAHUAN) U UX COSTUHEHUI

17 XUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX COEAUHEHUN 1

18 XUMHUYECKHE CBOMCTBA IMHKA, Kelle3a U UX COeIMHEHUI 1

19 ITpakTuyeckas pabora Ne 2. "Pemienue 1
AKCIIEPUMEHTAIIbHBIX 3a/a4 1o Teme «MeTtamibi»"
Hewmeramnsl, ux nonoxxenue B [lepuoguueckoit cucteme

20 xuMudeckux semMeHnToB J[. . MenaeneeBa u 0COOCHHOCTH 1
CTPOEHHUSI ATOMOB
du3nuecKre CBOMCTBAa HEMETANIOB. AJIOTPOIIHS

21 HEMeTaJUIOB (Ha IpUMeEpe KUcaopoaa, cepsl, hochopa u 1
yriepoja)

22 XUMHYECKHE CBOMCTBA FAJIOT€HOB, CEPhl M UX COEAMHEHUN 1

23 XUMHUECKHe CBOMCTBA a30Ta, pochopa 1 X coeTMHEHUN 1

o4 XI/IMI/I‘-ICCKI/\I’C CBOWCTBa yriepojaa, KpeMHUS U HX 1
COETMHEHUI

25 [IpuMeHeHne BaXKHEUIINX HEMETAUIOB U UX COCTMHCHUN 1

26 O06o0061IeHre U cucTeMaTH3alus 3HaHU| TI0 TeEMe 1

«HemeTamiely. BeraucieHus mo YpPaBHCHHUAM XUMHUYCCKHUX




peaxkiuii ¥ TepPMOXUMUYECKUE PACUETHI

[TpakTrueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIIbHBIX 33ja4 1o Teme "Hemetamnb"y» 1

28 KonrponsHas pabora no Temam «MeTauibl» U 1
«HemeTtamneny/Beepoccuiickas nmpoBepoyHas padbora

29 Heopranuueckue u oprannyeckue KUcaoThI. 1
Heopranuueckue u opraHuyecKue OCHOBAaHUS
AM(poTepHbIE HEOPraHNYECKHE U OPTaHHMYECKHUE

30 coequHeHus. ['eHeTHyecKas CBsA3b HEOPraHUIECKUX U 1
OpPraHUYECKUX BEILECTB
Ponb xumun B o6ecrieueHu 3KOJIOTUIECKOM,

31 HHEPTreTUYECKON U NMUIIEBON O€30MaCHOCTH, Pa3BUTHHU 1
MEIUIHBI

32 [IpencraBnenust 06 oOmUX Hay4HbIX IPUHLMIAX 1
MIPOMBIIIJIEHHOTO TTOJTYYEHHUS BAKHEHIITNX BEIIECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAJIOB 1

34 XUMHS ¥ 37J0POBbE YEJIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




