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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUM Ha ypOBHE CpeIHET0 00Iero oopasoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannn,
TpeOOBaHMUI K pe3yibTaTaM OCBOCHHA (erepalibHOM 00pa30BaTeNbHON MPOrpaMMBbl CPETHETO
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepansbHOM TrocyaapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom Konuenmuu npenogaBaHus yueOHOTO IMpeaMera
«Xumus» B oOpa3oBaTelbHBIX oOpranm3aunusx Poccuiickoit ®exepanuu, peagu3yOMIMX
OCHOBHBIE 00pa3oBaTeJbHBIC MPOTPAMMBI, M OCHOBHBIX MOJOXKEHUH «CTpaTreruu pa3BUTHA
BociuTanuss B Poccuiickoii ®epepanuun Ha nepuox jno 2025 roma» (Pacnopspkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0J0B K pa3pabOTKe MpOrpaMMbl IO XUMHH, K OIpeIesIeHHI0 o0meit
CTpaTeruv 0O0yueHHsI, BOCIMTAHUSI U Pa3BUTHUA OOYYarOIIUXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumus» g 10-11 xiaccoB Ha 0a30BOM ypOBHE COCTABHJIM KOHIIETITYyaJIbHbBIE MOJOXKCHHS
®I'OC COO o B3auMOOOYCIOBICHHOCTH IIENIei, COJIEpXKaHHs, pe3yabTaToB OOy4deHUs U
TpeOOBaHU K YPOBHIO MOJITOTOBKH BBIITYCKHHKOB.

Xumuyeckoe 00pa3oBaHME, II0JlydaeMOE€  BBITYCKHUKaMU  00I1eo0pa30BaTebHOM
OpraHu3alluM, SBISETCS HEOThEMJIEMOHW dYacThlo MX o0Opa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILAIONIMM ATAllOM pPEATM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITIOYEBBIX
LEHHOCTEW, TNPHUCYIIUX LEIOCTHONH CHUCTEeME XHMHUYECKOro 00pa3oBaHHA. OTH IEHHOCTH
KacaroTcs MO3HAaHUS 3aKOHOB MPHUPOJIBI, (GOPMUPOBAHHS MHPOBO33PEHHS M OOIIEH KyIbTYpbl
YeJIoBeKa, a TaKkKe OHKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO H
NpUPOJHOH cpene. Peanusyercs xumuyeckoe oOpazoBaHue 00ydaronuXcs Ha YPOBHE CPETHETO
oOmiero oOpa3zoBaHMsI CpeACTBaMHU Y4EOHOTO IMpeaMeTa «XUMHs», COJEpKaHHe M MOCTPOCHHE
KOTOPOTO OIpeaesieHbl B IMPOrpaMMe IO XWMHUU C Y4ETOM CHenu(pUKd HAayKH XUMHH, €€
3HA4YEHHUs B MIO3HAHUH MPUPOJIBI U B MAaTEPHAILHOM )XKM3HH OOIIECTBA, a TAKXKe C YUETOM OOIIUX
1esiel U MPUHLHUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro oOIIero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMUS KaK 3JE€MEHT CHUCTEMBbl €CTECTBEHHBIX HaYK UTPAeT 0COOYIO pOJib B COBPEMEHHOM
UBWIM3ALMY, B CO3JJAHMM HOBOW 0a3bl MaTepUalbHOW KyabTypbl. OHa BHOCHT CBOM BKJIaJ B
(opMupOBaHME PAIIMOHAIBHOTO HAYYHOTO MBIIJICHHUS, B CO3/IaHUE IEJIOCTHOTO MPEICTABICHUS
00 OKpY)XaloleM MUpPE KaK O eIUHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUHU
Ha OCHOBE MOHHMMAaHMs BEUIECTBEHHOT'O COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBSI3H
MEX]ly CTPOCHHEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHHSL.

TecHo B3auMOJEHCTBYS C JAPYrHMH €CTECTBEHHBIMH HAayKaMH, XUMHsS —CTaja
HEOTHEMJIEMOH YaCThI0 MHPOBOM KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXJI0ro wieHa oOmectBa. CoBpeMeHHass XUMHUsI KaK HayKa CO3HJaTelibHas, KaK HayKa
BBICOKMX TEXHOJIOTH HalpaBlieHa Ha PELICHHE INI0OAJIbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHSA
Yel0OBEYECTBA — CHIPbEBOM, HDHEPreTHYECKOM, MHINEBOM, JKOJOTUYECKOW Oe30macHOCTH |
OXpaHBbI 3JI0POBbSL.

B coorBercTBMM ¢ OOUmIMMH LEISIMM M TNPHHLIMWIAMH CpeiHero oOiiero oOpa3oBaHuUs
conepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbIi ypOBEHb H3YUEHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJTOTOBKY OOYYAIOUIUXCS, HEOOXOAUMYIO MM st
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MIPOJIOJDKEHHS 00pa30BaHuUs B Pa3IMUHBIX 00JaCTsX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.



CocraBnsiomuMu  npeaMera «XuMUs» SBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «O0m1ast 1 HeopraHuuecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0Aa30BOM HAayKH: CHCTeMa 3HAHUIN MO HEOPraHUYECKON XUMUH (C BKIIOUEHUEM
3HaHUHM U3 00UIe XUMHM) U OpraHndeckoi xuMuu. @opMUpOBaHHE TAaHHOW CHUCTEMbI 3HAHHM
IpU U3Yy4CHUU MpeaMeTa 00eCreuyuBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Oprannueckas xuMus» 1 «O0Imas 1 HeopraHuuecKas
XUMUsD» ¢(HOPMUPOBaHA B MPOTpaMMeE 10 XUMHUHM HAa OCHOBE CHCTEMHOTO IMOJAX0Ja K M3yYEHHUIO
yuyeOHOro Mmarepuaia ¥ OOyCIOBJIEHA HCTOPHYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHMNA Ha
OIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XUMHMM BELIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUYECKON TEOPHM CTPOECHHS OPraHMYECKHX COEIMHEHUH, a
TaKK€ Ha YpOBHE CTEPEOXUMHUYECKUX M BJIEKTPOHHBIX INPEACTABICHUI O CTPOCHHUU BELIECTB.
CBenenusi 00 M3y4aeMbIX B Kypce BEHIECTBAaX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIO’)KHBIX OMOJIOTMUECKH AKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHm4eckoil XMMHHU TOIy4aroT
pa3BuTHEe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs MEpPBOHAYAILHEBIE
MPEJCTAaBICHUS O XUMUYECKOH CBS3H, KIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKOU PEAKIUU.

[Ton HOBBIM yrjoM 3peHHUs B IpeaMere «XHUMHs» 0a30BOTO YPOBHS paccMaTpUBAETCs
W3YyUYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHUs TEOPETHUECKUH MaTepual M
(aKTOJIOTMUECKUE CBEJICHHUS O BEIECTBaX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHuyecKkasi XUMUsD» OO0y4aroIKUMCs MPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh
3Ha4YeHHE TMEPHOJUYECKOr0 3aKOHAa C OOLIETEOPEeTHUECKUX M METOAOJOTMYECKHX IO3ULUH,
riyoke TMOHATh HCTOPUYECKOe M3MEHeHHMe (DYHKIMH 3TOro 3akoHa — OT oboOmaromeil 1o
OOBSCHSIIONIEH W MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHU O BaXKHEHIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAK)KE O XUMHUECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsercs B Kypcax 10 wum 11 KimaccoB »snemMeHTaMU COJAEpXkKAHUSA, HUMEIOIIUMU
KYJbTYpPOJIOTHYECKUH M TPHUKIAJHONW XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IMOHUMAaHMIO
B3aMMOCBSI3M XMMHMHM C JPYrMMU HayKaMM, pacKpblBalOT €€ pOjb B II03HABATEIbHOH H
MPAKTUYECKON JEATEIIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIUTAHHMIO YBAXKEHHS K IPOLIECCY
TBOpYECTBA B OOJIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUNA XMMHUHU, TOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCS B OOMIECTBEHHO M JITYHOCTHO 3HAUYUMBIX MpoOIeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBATh MH()OPMAIIUIO U MPUMEHATH €€ JUIs TOIMOJIHEHHs 3HAHUM, pelieHUs
MHTEJJIEKTYAJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3ajad. B 1enoM conepkaHue
y4eOHOTO mpeamera « XUMHUs» JaHHOTO YPOBHS M3Y4YEHUS OPUEHTHUPOBAHO Ha (HOPMUPOBAHHE Y
oOydJaromuxcss MUPOBO33PEHYECKON OCHOBBI JJISl MOHUMAHUS (PUIOCOPCKUX HMICH, TaKMX Kak:
MaTepHaIbHOE €MHCTBO HEOPraHMUYECKOTO U OPraHWYeCKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTh IPUPOAHBIX SBJIECHUI IyTEM IKCIIEPUMEHTA
U peleHus] MPOTUBOPEYHM MEXIy HOBBIMH (aKTaMH M TEOPETUUECKUMHU MPEANOCHUIKAMHU,
OCO3HAHME POJIM XMMHUHU B PEIICHUH HKOJIOTHUECKUX MpoOieM, a Takxke mpobieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mnnane pemeHuss 3amad BOCHUTAHHUS, PA3BUTUS U COLMATU3AIMHU  OOY4YaIOIIMXCS
IPUHATBIE IPOTPaMMOM IO XUMHUHU TMOAXOAbl K OINPEACICHUIO0 COJEP)KaHUS U TMOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (pOpMHUPOBAHNE YHUBEPCAIBHBIX YYEOHBIX NEHCTBUN, MMEIOIIUX
0a30Bo€ 3HAUEHUE /IS PA3IMYHBIX BHJIOB JAEATEIILHOCTU: PELICHHS MTPOOieM, TIOMCKa, aHAIN3a U



o0paboTku uH(pOpPMAIUK, HEOOXOOUMBIX JJIsI MPHOOPETEHUS ONbITa MPAKTUYECKOH H
HCCIIEI0BATENILCKOM NeSITeTbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B MO3HAHUU XUMHUH.

B mpaxTuke npenoaaBaHus XMMUHU KaKk HAa YPOBHE OCHOBHOTO O0ILlEro 00pa3oBaHusl, TaK U
Ha ypOBHE cpenHero oOmero oOpa3oBaHUs, TPU ONPEACTICHUHM  COAEPIKATEIbHOM
XapaKTepUCTUKU IIeNiell M3ydeHHsl NpeIMeTa HalpaBlIeHHEM IepBOCTEIEHHON 3HAYMMOCTH
TPaIUIIMOHHO TpU3HAETCs (HOPMUPOBAHME OCHOB XHMHUYECKOM HaykH Kak oO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MIEATENbHOCTH 4YeJIOBEeKa M Kak OJHOTO U3
KOMIIOHEHTOB MMpOBOH KyiIbTyphl. C METOAMYECKOM TOUKM 3pEHHS TakOW TOOXOA K
OTIpEICNICHUIO 1IeNIei U3yueHHsl IpeIMeTa SABISETCS BIIOJIHE ONPABIAHHbIM.

CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMU LEISIMU U3y4eHHs IpenMmera «XuMHsS» Ha
6azoBom ypoBHe (10 =11 xu1.) sBASIOTCS:

e (QopMUpOBaHHE CHCTEMbl XHMHYECKHX 3HAHMH KaK BaKHEWIEH CcoCTaBISOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPaA, B OCHOBE KOTOPOMW JIeXkKaT KIIOUEBbIE MOHATHS,
(byHIaMeHTaIbHBIE 3aKOHBI M TEOPUH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPHEN MX Pa3BUTHUS U CTAHOBJICHUS;

¢ (opmupoBaHUE U pa3BUTHE IMPEICTABICHUN O HAYyYHBIX METOJAX IMO3HAHUS BEUIECTB M
XUMUYECKUX PEaKUUi, HeOOXOAUMBIX ISl MPHOOPETEHUs YMEHUN OPUEHTHPOBATHCS B
MUPE BEUIECTB U XUMUYECKUX SIBIICHUI, MIMEIOIINX MECTO B MPUPOJE, B IPAKTUYECKON U
MMOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHHUH U CHOCOOOB JAEATENBHOCTH, CBS3aHHBIX C HAONIOJCHHEM U
OOBSICHEHHEM XHUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJICHHEM TpaBuWil Oe30MacHOTO
oOpallleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, conepikarenbHas XapaKTepHCTUKa IeNiel M 3a/1a4 U3Yy4eHUs IpeaMera B
porpamMme 1Mo XMMHUU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMU NMPHOPUTETAMHU
B CHCTeMe cpeaHero ooOmiero oOpaszoBaHus. CerofgHs B TPENOJaBaHUM XUMHUU B OOJBIICH
CTETIEHH OTHAETCA NPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs OOydeHus,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIIMYCKHHKAa 0OLIe00pa3oBaTebHON  OpraHU3aIiH,
BJIQJICIONIET0 He HAOOpOM 3HaHWi, a (QyHKIMOHATBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSMHU aKTUBHOTO MOJYYEHHUS 3HAHUHM U MPUMEHEHHsI UX B PEAJbHOM KU3HH JUIS pEeIIeHUS
MPAKTUYECKUX 3a/1a4.

B cBi3M ¢ 3TUM mpH H3yYEHHH IMpeaMera «XUMHsS» JIOMHUHHpPYIOIIee 3HAYeHUE
NpUOOPETAIOT TaKKE LENU U 33/1a4H1, KakK:

amanTanus oOyyaromuxcs K  YCIOBHSIM  TUHAMUYHO  Pa3BHBAIOLIETOCS  MHUPA,
(dbopMUpOBaHME HMHTEIJICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K €aM0OOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOATEIBHOMY MPHUHATUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM;

¢dopmupoBaHre y OOy4aroIIUXCsS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIUH),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE /ISl PA3JIMYHBIX BUIOB JEATEIBHOCTH: PEeIICHHs pooieMm,
MOMCKA, aHaIM3a M 00paboTKku WHPOpPMALKK, HEOOXOIUMBIX sl HPUOOPETEHHUS OIbITa
JEATeNbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMMHU, a TAKXKE JUIS OLIEHKU C
MO3UIIMIA YKOJIOTUYECKOI 6€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENBHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BATH COBPEMEHHbIE MH(POPMAITMOHHBIE



TEXHOJIOTUH JJIsl TOVCKA U aHallM3a Y9eOHOW ¥ HaAyYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJICpIKAHUS,

(dhopMHpOBaHKE U Pa3BUTHE Y 0OYUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIIJICHHS,
HaOOATEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMEI, B
YaCTHOCTH, NMPH TNIAHUPOBAHUU U MPOBEICHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCITUTaHHE Yy OOydJaromuxcs yOekKIEHHOCTH B TyMaHUCTHUYECKOW HAMPABICHHOCTH
xumuH, € BaXHOW pOJIM B  pEIIeHWH Triao0anbHBIX MpoOJIeM  parMOHATBLHOTO
MIPUPO/IOTIONIL30BAHNUS, TOMOTHEHHSI JHEPTeTUYECKUX PECYpCOB W COXPAHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCEpeKHOr0 OTHONICHHS K TPHPOJE U CBOEMY
3I0POBBIO, @ TAK)KE MPHOOPETEHUS OIBITA MCIIOJIL30BAHMSI MMOJYUCHHBIX 3HAHUM JUTSI TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMU.

B yuebHOM miaHe cpemHero oOmiero oopa3oBaHus mpeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPEeIMETHOI 001acTi «ECTecTBeHHO-HAYUHBIEC TPEAMETEI.

OO1ee yuciio YacoB, OTBEAEHHBIX U U3Yy4EHHUs XUMUHU, Ha 0a30BOM YpOBHE CPEIHErO
obmiero obpaszoBanus, coctamiser 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezienio).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teoperuyeckre 0OCHOBBI OPraHUYeCKOM XUMHHU

IIpeamer opraHu4ecKoM XUMUU: €€ BO3HUKHOBEHHE, Pa3BUTUE U 3HAYCHUE B IOJY4CHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopusi CTpOeHUs OpraHu4eckux coequHennit A. M. byrneposa,
e¢ ocHOBHBIE TOJOXeHUsA. CTpyKTypHble (OpPMYIBl OpraHWYECKHX BemecTB. ['omomorus,
n3oMepus. XMMHUUYECKas CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenne o0  KiIacCMpHUKAMKM  OpPraHMYecKuX  BemiectB.  HomeHkiarypa
OpraHMYECKUX COEIUHEHMH (cucreMaruyeckas) M TPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
MIPEACTABUTENECH KIACCOB OPraHMYECKUX BEILECTB.

OKCIIepUMEHTAJIBHBIE METO/IbI U3YYEHHUs BELIECTB U MX NPEBPAILEHUN: O3HAKOMIIEHHUE C
o0Opa3laMu OpraHMYECKUX BEIIECTB W MaTepHajaMH Ha WX OCHOBE, MOJICIMPOBAHUE MOJICKYJ
OpraHMYeCKUX BEIIECTB, HAOIIOJAEHHE U ONHMCAaHUE JEMOHCTPAIMOHHBIX ONBITOB TIO
MPEBpAILEHUI0 OPraHMUECKUX BEIIECTB IPU HarpeBaHUH (TUIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psa. MeraH um 3TaH — mpocrennine
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE M XUMHUYECKHE CBONCTBa (pEakUMW 3aMEIleHUs H
rOpEHMs ), HaX0XK/I€HNUE B IPUPOJIE, TOIYYEHNE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI pAll. DTWIEH U NPONWIEH — MPOCTEHIINE
NPEJCTaBUTENIN AaJKEHOB: (M3MYECKHE M XUMHUYECKHE CBOICTBAa (peakiu TUAPUPOBAHHS,
raJIOr€HUPOBAHMUSL, THIPATAllUH, OKUCIIEHUS U TIOJUMEPU3ALNN), IOJYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3 u merunOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
CBOICTBa (peakuus noauMmepusanun). IloaydyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.



AJNKHMHBI: COCTaB U OCOOCHHOCTHM CTPOCHHUS, TOMOJOTMYECKMH psiA. AUETHICH -
MPOCTEHUIIHNIA MpeACTaBUTENb ATKHHOB: COCTaB, CTPOEHHE, (pU3NUecKre 1 XUMUYECKUE CBOMCTBA
(peakuuy ruipupoBaHus, rajJoreHUpOBaHus, TUApaTallii, TOPEHNS), [I0JIyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (HU3MUECKHE M XMMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHMUSI M HUTPOBAHUS), MOJIY4YEHHE M NIpPUMEHEHue. Tonyon: cocmas, cmpoeHue,
@usuyeckue u Xumuieckue Ce0UCmMea (peaKyuu 2ai02eHUpo8anus U HUMpPOBAHUs), NOTyHeHUe U
npumenenue. TOKCHYHOCTH apeHOB. ['eHeTndeckas CBsA3b MEXKAY  YIVIEBOJOPOJAMH,
MIPUHAUICKALMMHI K PA3JIMYHBIM KJIACCaM.

[TpupoHBIE UCTOYHUKH YTIEeBOIOPOOB. IIpupoaHblil Ta3 M momyTHele HE(TAHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaObOTKH He(THU: TEperoHka, KpEeKUHT
(TepMHUECKHH, KaTaTUTHUECKHil), mupoan3. [IpoaykTsl nepepaboTku HedTH, UX TPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH YTroyib U MPOIyKTHI €ro NepepadoTKH.

OKCIIepUMEHTAJIBHBIE METO/IbI U3YYEHHUs BELIECTB U MX NPEBPAILEHUN: O3HAKOMIIEHUE C
o0Opa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «Hep1b» u «YToabs», MoaenupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB M TaJOr€HONPOM3BOIHBIX, MPOBEACHUE MNPAKTHYECKOW palbOTHI:
[IOJIy4eHHUE 3TUIICHA U U3YYEHUE €r0 CBOWCTB.

PacuérHsble 3aaum.

Bbruncrnenuss mo ypaBHEHMIO XHMHYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYeCcTBa

MCXOJHOTO BEIIECTBA WM TMPOJYKTAa PEAKIMHU IO M3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckne coeANHEHUs!

[IpenenpHbIE OJHOATOMHBIE CHUPTBI. METaHON W ATAHOJ: CTpOeHHe, (U3NYEecKHe Hu
XMUMHMUYECKHUE CBOWMCTBA (pEakUUu C aKTHUBHBIMU METaJlJlaMH, I'aJIOT€HOBOJIOPOAAMH, FOPEHUE),
npuMeHeHne. BogopoaHble CBSA3M MEXy MOJIEKyJIaMU CIIUPTOB. [leificTBuE MeTaHOa U 3TaHOa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHL. OTHIEHIJIMKOIb W TIUILEPUH: CTpOeHHe, (uznyeckue u
XMUMHMUYECKHE CBOMCTBA (B3aUMOAECUCTBHE CO IIEJIOYHBIMHA METAJNIaMH1, KAUECTBEHHAs peaKkLus Ha
MHOTOATOMHbIE CIUpThI). JlelicTBUe Ha opraHuM3M uenoBeka. lIpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIS.

@DeHon: CTpOeHWE MOJEKYNbl, (PU3MYECKHe M XUMHUYECKHe CBOMCTBa. TOKCHYHOCTH
¢denomna. [Ipumenenue gpeHomna.

Anpnerunipl U kemowusi. DopManbAeruj, aueTanbIeTHa: CTPOCHHE, (QHU3MUECKHE U
XMUMHMUYECKUE CBOWCTBA (PEaKLMU OKHUCIEHHUS WU BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIUH),
[IOJIy4Y€HHUE U TIPUMEHEHHUE.

OnHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KHCIOThL. MypaBbHHAs M YKCYCHasi KHCIOTBHI:
CTpOeHHUE, PU3NUECKUE U XUMHUECKIE CBOMCTBA (CBOMCTBA, 00IIME TS Kilacca KUCIIOT, Peaklus
TepuUKalNK), TOoNydyeHHe W mnpuMeHeHne. CTeapuHOBas M OJICMHOBAsh KHUCIOTHI Kak
MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaKk COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEe ACUCTBHE.

CrnoxHble 3pHUpBl KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXHBIX 3(PHUPOB.
Kupsl. ['ngponus sxupos. [Ipumenenue xupoB. buosornyeckas posb KUpPOB.

VYraeBoJibl: cocTaB, KIacCH(pUKalLUs YIIIeBOA0B (MOHO-, - U NoJUcaxapuabl). [ moko3a —
MPOCTEHUIINI MOHOCAXapua: OCOOCHHOCTH CTPOEHHSI MOJICKYJbl, (PU3UYECKUE M XUMUYECKHE
cBoiicTBa (B3ammogeicTBue c¢ ruapokcunoM Meau(ll), oxkucienume amMmmuadyHbIM pPacTBOPOM
okcuna cepebpa(l), BoccTaHoBNIeHWE, OpOKEHHE TIIIOKO3bI), HAXOXICHHE B MPHUPOJE,
npuMeHeHue, ouosoruueckas posib. Dotocunre3. PpyKkTo3a Kak H30MEp IIIFOKO3BIL.



Kpaxman u nemnronosa kak npupoiHsle nojuMepsl. CTpoeHHE Kpaxmalla U LEeJUTF0JIO3bI.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJin3, KaueCTBEHHAs peaKklus ¢ HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl WM3Y4YEHHs BEIIECTB M MX IPEBPALIEHUI: IPOBEACHUE,
HaOJII0IGHUEe W ONHUCAHHE JIEMOHCTPAIlMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, KAueCTBEHHBIE
peakuuy OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHona okcuaom wmeau(ll)), MHOroaTtoMHBIX
cnupToB (B3aumojeicTBue rauuepuHa ¢ rugpokcugom Mmenu(ll)), ampaerunnoB (oxucineHue
aMMHa4yHBIM pacTBopoM okcunpa cepebpa(l) u runmpokcumom wmemu(ll), B3ammoneiicTBue
Kpaxmajia C HOJOM), IPOBEICHHUE NPAKTUUYECKON pabOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHCIIOTBHI.

PacuérHsble 3amaum.

Bbluncnenuss mo ypaBHEHMIO XHMHYECKOW peakuumu (Macchl, 00b&Ma, KOJIMYeCcTBa
MCXOJIHOTO BEIIECTBA WM MPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3zoTcoaepKalue OpraHnyecKue COCTUHEHMSL.

AMHUHOKHCIIOTBI Kak aM@OTepHble OpraHuyeckue coeauHeHus. dusnyeckue u
XMMHMUYECKHUE CBOICTBA AaMUHOKHMCIOT (Ha mpuMepe INIMLIKHA). buonorudeckoe 3HaueHue
aMUHOKHCIIOT. [lenTuast.

benku kak npupoaHbIe BBICOKOMOJIEKYJSIpDHBIE COe€lMHEHUs. llepBuuHas, BTOpUYHas M
TPETUYHAsE CTPYKTypa OenIKoB. XHMHUECKHE CBOWCTBA OEJKOB: THUIPOJIU3, JEHATypalus,
KayeCTBEHHBIE PEAKLMU Ha OEIIKH.

DKcIepuMEHTabHbIE METOJbl M3YUEHHsS BEIIECTB M MX IpEBpallleHuil: HaOIIofeHuEe U
OMKCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJIKOB IPH HArpeBaHWM, LIBETHBIC
peaxiuu OEeIKOB.

BricokomoieKyJIsIpHbIe COeIMHEHHS

OCHOBHBIE TMOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHMI: MOHOMEp, IOJUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IOJMMEPHU3aLMHU, CPEOHSIs MOJEKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH — OJIMMEPU3aLUs U OJUKOHACHCALIHSL.

OKCIIepUMEHTANIBHBIE METO/IbI M3YYEHHUs BELIECTB U MX INPEBPAILEHUN: O3HAKOMIIEHUE C
o0pa3iaMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBS3HU.

Peanuzanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM OpraHuuyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK H
MOHATHM, ABIAIOLUXCA CUCTEMHBIMHU VIS OTJIENbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE TOHSATH: SBICHHE, HAY4HBIM (aKT, THIOTe3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIacCU(UKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HW3MEpEHuE,
AKCIEPUMEHT, MOAECITUPOBAHUE.

®dusznkKa: MaTepusi, S3HEPIUsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIE€TUUECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PM3NUECKUE BEIUYMHBI M €JHHUIIBI
UX U3MEPEHUS.

Bbuosorus: knerka, opranusM, Ouocdepa, oOMeH BeIIECTB B OopraHusme, (poTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BelecTBa (OEIIKH, YIIIeBOIbI, JKUPHL, (DEPMEHTHI).

['eorpadusi: MUHepabl, TOPHbIE TOPO/IBL, TIOJIE3HBIE HCKOMIAeMbIe, TOIUTMBO, PECYPCHI.

TexHosiorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpEenaparThl, MaTepraibl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.



11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMu4eckuil anmeMeHT. AToM. Sapo aTtoma, H30TOMbI. JIEKTPOHHas 000J0YKa.
DHEpreTHYecKre YPOBHHM, TOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, 0- ameMeHThl. OCOOCHHOCTH
pacripesielieHus] JJIEKTPOHOB M0 OpOUTANSAM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHast KOH(UTYpaIis aTOMOB.

Ilepnoguueckut 3axkoH u llepuomuyeckas cucreMa xumuuyeckux sviemeHtoB I H.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
aneMeHToB JI. V1. MenzneneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHs CBOMCTB XUMHUECKUX IIEMEHTOB M 00pa3yeMbIX UMHU HMPOCTHIX U CIOXKHBIX BEIIECTB
10 Tpynnam M nepuojaM. 3Ha4yeHHe IEPUOJUUECKOI0 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKas CBs3b. BHIbl XUMHYECKOW CBSI3M (KOBaJEHTHAas
HETOJIsIpHasl W TOJIApHasi, MOHHAsl, MeTaluinueckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJEHTHOM
XUMUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKLENTOpHBIN). BogopoaHast cBs3b. BaneHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIEHNS. IOHBI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTbh CBOWCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[loHATHE O AUCHIEPCHBIX cucTeMax. MICTMHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas noms
BEILIECTBA B PacTBOpE.

Knaccugpukanuss HeopraHuueckux coeauHeHuid. HomeHkmaTtypa HeEOpraHHMYECKHX
BelllecTB. ['eHeTnyeckass CBS3b HEOPraHMYECKHUX BEILECTB, IPUHAUICKAUX K Pa3IuYHBIM
KJIacCaM.

Xumuueckass peakuus. Kiaccupukamuss XMMUYECKHX peakiuii B HEOPraHMYECKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHMS] MacChl BEILIECTB, 3aKOH COXPAaHEHUS U NpEBpalLECHUs
SHEPIUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iHuHbIX (hakTopoB. OOpaTHMbIE PEAKIIMH.
Xumnyeckoe paBHoBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [Hlartense.

OnexrponuTtHueckas aucconuanus. CuiibHble M ciadble 31eKTponuTsl. Cpedaa BOJHBIX
PacTBOPOB BELICCTB: KHUCIIAsd, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyUEHHUS BEIIECTB M UX IPEBPALLEHUIN: JEMOHCTpPALUS
tabmun «llepuoamueckas cucrema xumuueckux smemeHtoB [[. M. MenneneeBa», u3ydeHue
MoOJieNel KPUCTATMYECKUX PEIIETOK, HAONIOJCHUEe U ONHCAaHHE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3sIoKEHHE IEPOKCHAAa BOJOPOAAa B MPHUCYTCTBUM KaTalM3aropa,
OIIpPElETICHUE Cpelbl PACTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBbHOIO MHIUKATOPA, PEAKLUU
HMOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW padoThl «BrusHue pazauuHbIX (PAaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKLIU».

PacuérHsble 3amaum.

Pacuérel 110 ypaBHEHUAM XUMHUUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
Pacy€Tsl ¢ UCIOIB30BAHUEM IIOHATHS «MAaCCOBast 1OJISI BELIECTBAY.

Heoprannuyeckasi xumus



Hemeramnsl. Ilomoxenue HemeraimoB B Ilepuoanueckoi cUCTEME XUMHUYECKHX
anementoB JI. M. MenzgeneeBa U OCOOCHHOCTH CTpOEHHs aroMoB. Du3nueckue CBOMCTBa
HEMETaJIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha IpUMepe KUCIopoia, cepbl, (hocdopa u yriaepona).

XUMHUYECKHEe CBOMCTBa BaKHEHIIMX HEMETAJUIOB (TaJlor€HOB, cepbl, a30Ta, (ocdopa,
yriaepoja U KpEMHHUS) U UX COETUHEHUM (OKCHIO0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOAOPOIHBIX
COCJTMHECHUN).

IIpuMeHeHNe Ba)KHENIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramisl. Ilonoxenue metaiuioB B Ilepuoanyeckoi cucteMe XUMUYECKUX IEMEHTOB 1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS AIIEKTPOHHBIX 000JI04€K aTOMOB MeTaioB. OoOmiue
¢usnueckue cBoiicTBa MeTayuioB. CIUTaBBI METAIOB. DJIEKTPOXUMUYECKUNA Psii HANPSKECHHUH
METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX METAJIOB (HATpUM, KalWi, KaJablUi, MAarHui,
ATIOMUHUM, LIMHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHHUIA.

OOm1re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHe MeTaiIoB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl W3Y4YEHMs] BELIECTB M UX IPEBpAIllEHUN: H3y4YEHHE
KOJUIEKIIMN «MeTalasl M CIUIaBbl», OOpa3lloB HEMETAJJIOB, pEIICHHE SKCIEPUMEHTAIbHBIX
3amay, HaONIOJICHHWE M  ONHCAHWE JIEMOHCTPAI[MOHHBIX W  JIaDOPAaTOPHBIX  OTBITOB
(B3auMozelcTBHE TUIPOKCHIA aJOMUHUS C pacTBOpaMH KHUCJIOT U IIEN0Yel, KauyeCTBEHHbIE
peakuy Ha KaTUOHBI METAJLJIOB).

PacuérHsble 3amaum.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMH BEIIECTB, pacdEéTbl Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) IPOJYKTOB PEAKLIUH, €CIIH OJHO U3 BELIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMuu B 006ecrie4eHUN 3KOJOTUIECKOM, SHEPreTUIECKON U TUIIEBON Oe30TIacCHOCTH,
pazButun MeaunuHbl. [loHATHE O Hay4HBIX METOAAX IIO3HAHUS BEIIECTB U XUMHUYECKUX
peaKuui.

[IpencraBnenus o0 o0OWMX HAyYHBIX MPUHLUNAX T[POMBIIIJICHHOTO TOJY4YeHHUS
BAKHEUILNX BELIECTB.

UYenoBek B MHpe BEIIECTB M MAaTE€pPUAOB: BAKHEHIIWE CTPOUTENbHBIE MAaTEepUalbl,
KOHCTPYKLIMOHHBIE MaTepHaJIbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepHaybl Ul DJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAJIbHBIE yI00pEHUsI.

XuMus ¥ 3[0pPOBbE YEJIOBEKA: IIPaBUjIa HCIIOJIb30BAHUS JICKAPCTBEHHBIX IIPENaparos,
npaBuiia 0€30MMaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XMMHUU B MIOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3HU.

Peanuzanus MeXIpeIMETHBIX CBSI3€H MpH U3y4eHHH OOIIel U HEOPraHWYeCKOH XMMHU B
11 xyacce oCyIIeCTBISIETCS Yepe3 UCHOJIB30BAaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK U MOHATUH, SBJISAIOUXCS CUCTEMHBIMU Ul OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAy4YHOIO
LUKJIA.

OOmre ecTecTBEHHO-HAyYHbIE MOHATHS: HAY4HbIM (aKkT, TUIOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHUHTE3,  Kilaccu(ukauus,  NEPUOAMYHOCTh,  HAONIOJNEHHE,  IKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, SHEPrus, macca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOIL,
PalMOaKTUBHOCTb, MOJICKYJA, YHEPTeTHUYECKUH YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOe
COCTOSIHHE BEILECTBA, (PU3NUECKUE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.



buosorus: kneTka, opraHu3M, SKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIECTB B OPraHU3ME.

['eorpadusi: MUHepabl, TOPHbIE TOPO/IBL, TIOJIE3HBIE HCKOMIAeMbIe, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHMUYECKasi  IPOMBIIIJIEHHOCTD, MeETaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepUasos, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, nuuieBas
IPOMBIIIICHHOCTh, (hapMaleBTHUECKasi MPOMBIIIICHHOCTb, HPOU3BOJCTBO KOCMETHYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€PHAJIOB, IEKTPOHHASI MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYarOIIUMUCS
porpamMm cpegHero oOmero o0pazoBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHo-meTtonndeckoif OCHOBOW Ui pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
IpOrpamMM CpeaHero oouiero 00pa3oBaHus SBISIETCS CUCTEMHO-IETEIbHOCTHBIHN MOIXO0.

B cooTBETCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yiabTaTOB OCBOEHHs TpeAMeTa «XHUMHUS» Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUS
BBIJICJICHBI CIEAYIOLIUE COCTABIIAIOIINE:

0CO3HAaHME OO0YYAIOUIMMHCA POCCUHUCKOM TPakJaHCKON MACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEACIICHHUIO;

HaJIMYMe MOTHUBAIIMH K 00YUCHUIO;

IIEJICHAPABJICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHMU JTMYHOCTH HAa OCHOBE KJIFOUEBBIX
LEHHOCTEW U HCTOPUYECKUX TPATUIMNA 0a30BOI HAyKU XUMHUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYArOIUXCS PYKOBOJCTBOBATHCS B CBOEH AEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, IPUCYIIMMHU LEJIOCTHOM CHCTEME XUMUYECKOIO
oOpa3oBaHus;

HAJIMYME TMPABOCO3HAHMS SKOJOTMYECKOW KYNbTYphl M CHOCOOHOCTH CTaBUTH €U U
CTPOUTH KU3HEHHBIE IIJIAHBI.

JInuHOCTHBIE pE3yabTaTHl OCBOECHMSI INpeaMeTa «XHUMMs» JOCTUTAlOTCS B €IUHCTBE
y4yeOHOIl M BOCHUTATENbHONW JAEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMM U UJEaJaMU POCCUICKOTO
IpaXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMHU W NpPaBUJIAMU TOBEICHHS,
CIOCOOCTBYIOIIMMHU TPOLIECCAaM CaMOIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTaHOBJICHHUS
JTUYHOCTH 00YJArOIIHXCS.

JInuHOCTHBIE pe3ybTAaThl OCBOCHHS MpeAMeTa «XHUMHUS» OTPaKaloT cHOPMUPOBAHHOCTD
OMbITa TO3HABATEIBHON M TPAKTHUECKOW JESATENbHOCTH OOy4alomMXCs [0 pealu3aluu
MPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’aaHcKOro BOCIUTAHMS:

0CO3HAHMS 00YYaIONIMMHCSA CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY M NPaBOIOPSAAKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOPMAaxX M IIPaBHJIAX MEXKJIMYHOCTHBIX OTHOLIEHWM B
KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOW AEATEILHOCTHU MPH CO3/aHUM YU€OHBIX TPOEKTOB,
peleHrH yuyeOHBIX U M03HABATEIbHBIX 33/1a4, BHIOJHEHUH XUMUUECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTHI JPYTUX
IIPU aHAJIM3€E PA3IMYHBIX BUJIOB YUEOHOH ESTENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAcJIEJUI0 OTEUECTBEHHOU
XUMUU;

YB@KEHHUS K IPOLECCY TBOpUYECTBA B OOJACTH TEOPHUH M TMPAKTHUECKOTO MPUMEHEHHS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHUS HAYKH €CTh Pe3yiabTaT UIUTENbHBIX HAOIIOJCHHIA,
KpPOTIOTJIIMBBIX 3KCIIEPUMEHTAIBHBIX IOMCKOB, IOCTOSIHHOTO TPyl YYEHBIX U PAKTUKOB;

UHTEpPECa M I[I03HABATEIbHBIX MOTHBOB B IIOJYYEHHU M MOCIEAYIOUIEM aHaJIU3e
MH(GOpPMAIIUU O IEPEIOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOM XMUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHNUS;

CIOCOOHOCTH OLIGHUBATh CHUTYallMHM, CBSI3aHHBIE C XWMUYECKUMHU SBICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTUPYSACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTU OLICHUBATh CBOE IOBEJACHUE W IMOCTYIKM CBOMX TOBApUIIEH C MO3ULMUN
HPAaBCTBEHHBIX U IIPAaBOBBIX HOPM U OCO3HAHME MOCIIEACTBUN ITUX MOCTYIKOB;

4) popMupOBaHNS KYJbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 310poBoro M Oe3omacHoro obpas3a >XU3HU, HEO0OXOAUMOCTH
OTBETCTBEHHOT'0 OTHOIICHUS K COOCTBEHHOMY (DPM3UYECKOMY U TICUXHUYECKOMY 3/10POBBIO;

coONroieHNsT TpaBWJI OE30TAaCHOTO OOpAIleHUs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBO 1€ATEIBHOCTH;

MOHMMAHUS LEHHOCTH TMpPaBUJ WHIUBHUIYAIbHOTO M KOJJIGKTMBHOTO 0€301acHOTrO
MIOBEICHUS B CUTYaLUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSATHS BPEAHBIX MPUBBIYEK (YIMOTPEOICHHS aIKOTOJI,
HapKOTHKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Yy4eOHO-MCCIICIOBATEILCKOM  JIESTEIBLHOCTH,
0O0I11eCTBEHHO TOJIE3HOM, TBOPYECKOM U JPYruX BUAAX JESITEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PpELIEHUM NPAKTUYECKUX 3a4ad COLHAJIbHOU
HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3Y4YEHHIO MpOo(deccHii pa3iuyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHHUS K TPYLy, JIOASAM TPYyJa U pe3ynbTaraM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAQaHHOMY BBIOOPY HMHIMBUAYAIBHON TpPAaeKTOPHH OOpa30BaHMA,
Oyayueit nmpodeccun U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUU, UHTEPECOB U MOTPEeOHOCTEN 001IeCTBa;

6) 3K0J10rM4YecKOro BOCIIUTAHUS:

HKOJIOTUYECKHU 11€7IeCO00Pa3HOTr0 OTHOLIEHHS K IMPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KHM3HH Ha 3eMII¢;

MOHUMAaHUS TI100aJIBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM, BIUSHUS SIKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COUUAIIBHOM CPEJIbL;

0CO3HAHMUS HEOOXOTUMOCTH MCIOJIB30BAHUS TOCTHKCHUN XUMHH JJISl PEIICHUs] BOTIPOCOB
palMOHaIBLHOTO IPUPOAOIIOJIB30BAHNUS;



AKTUBHOT'O HENPUATHS JNEUCTBUM, NMPHUHOCIIIUX BPEA OKPYXKAIOLIEH HPUPOJHON cpene,
YMEHHUSI TPOTHO3UPOBATh HEOMArOMPUSATHBIE 3KOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPENOTBPALLATD UX;

HaJu4Musl PA3BUTOIO DKOJOTMYECKOIO MBIIUICHHS, 3KOJIOTMYECKOW KYIbTYpBI, OIbITA
NEATENIBHOCTH  DKOJOTMYECKOM  HAIpaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COITMAIHON MPAKTHUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHBOCTOATH MJICOJIOTHH XeMO(poOHH;

7) EeHHOCTH HAYYHOIr0 MO3HAHHUS:

C(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOH MPaKTHKH;

MOHUMAaHUS CHeuuUKA XUMHH KaKk HAayKH, OCO3HaHHMS €€ posu B (HOPMHUPOBAHUU
PaMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JJAHUN LIETOCTHOTO MPEICTaBICHHs 00 OKpYKaloIeM
MHpE KaK O €IMHCTBE IPUPOJABI M YEIOBEKA, B IMO3HAHUM INPUPOJHBIX 3aKOHOMEPHOCTEU H
peleHn: mpodIeM coOXpaHeHHs PUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JIi COBPEMEHHOW NMBHIIM3ALWU: B €&
T'YMaHHCTUYECKON HANpaBIEHHOCTH M BAXXHON POJIM B CO3JAaHUU HOBOW 0a3bl MaTepUabHOU
KYJIBTYpPBI, PEIICHUHU TI00aTbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEUYECTBA — CHIPHEBOIA,
SHEPreTHYECKON, TMHUIIEBOM U OKOJOTHMYECKON Oe30MacHOCTH, B Pa3BUTHH MEAUIIUHBI,
o0ecreyeHnn YCIOBUI yCHEIHOTO TPYJAa U 3KOJOTMYECKH KOM(POPTHOM KU3HHU KaXKJIOTO YJIeHA
00111eCTBA;

€CTECTBEHHO-HAyYHON TIPaMOTHOCTH: IIOHUMaHUs CYIIHOCTH METOJOB IIO3HAHUS,
UCTOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HCIIOJIb30BaTh MOJIydyaeMble 3HAHHS JUIS
aHamM3a U OOBSCHEHMS SIBICHUH OKPYXAIOIIEro MUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH,
YMEHUS AenaTh 000CHOBAaHHBIE 3aKITIOUEHHS HA OCHOBE HayYHBIX (DAKTOB U MMEIOLINXCS TaHHBIX
C LEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO UCIOJIb30BATh XMMUYECKHE 3HAHUS ISl PELICHHsI Tpo0iieM
B pEAJIbHBIX KU3HEHHBIX CUTYaLHsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATEIbCKON NEATEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJy4YEHUIO HOBBIX 3HAaHUM II0 XUMHUH B COOTBETCTBHUM C IKU3HECHHBIMHU
MOTPEeOHOCTSMHU;

UHTEpeca K OCOOEGHHOCTSAM Tpylda B pa3inuyHbiX cdepax mnpodeccuoHaTbHON
NEATENBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeqMeTHbIe pPe3yNbTaThl OCBOCHHUS YUEOHOro mpenMeTra «XUMHUS» Ha YpPOBHE
cpenHero o0Iero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMbIe JUIsI (OPMHPOBAHUS MHUPOBO33PEHHUST OOYYAIOMIUXCA MEXKAUCIUILITHHAPHBIC
(MeXnpeaMeTHbIe) 00IeHayYHbIe TOHATHUS, OTPAXKAIONIUE 1IEJTOCTHOCTh HAYyYHON KapTUHBI MUPA
U creuu(uKy METo0B MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJCHUE, MPOLECC, CUCTeMa, HayyHBIH (haKkT, MPHUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHUE, HAOIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCaJbHbIE  y4eOHble  JeiicTBUs  ([MO3HABaTeNbHbIE,  KOMMYHHUKATHUBHBIC,
peryasTuBHbIE), oOecreunBaone (GopMupoBaHue (GYHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAIBHON KOMITETEHIIMH 00yJaroIuXcs;



CIIOCOOHOCTh ~ OOYy4aloOIIUXCS  HCIOJNB30BAaTh  OCBOCHHBIE  MEKIUCIHILTHHAPHEIE,
MHUPOBO33PECHUYECKUE 3HAHUS W YHHUBEpCadbHbIC YydueOHBIC ACWCTBHS B IO3HABATEIHLHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJAJACHHE YHUBEPCAIBLHBIMU YUeOHBIMU
MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU ACUCTBUSMH.

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMMN:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh W aAKTyallU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpEeNeNsATh e JEATeIbHOCTH, 3aJlaBas MapameTpbl MU KPUTEPUH HUX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIHHOCTU C MMOCTABICHHBIMU LIEJISIMHU;

WCIIOJIb30BaTh MPU OCBOCHMHM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIICIAThH
XapakTepHble TMPU3HAKKM TOHATHUH M YCTAaHABIMBATH HX B3aUMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOIINE MOHSITHS ISt OOBSICHEHUS OTJIENBbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KITaCCU(DUKAIIMK BEIIECTB M XUMUYECKHIX PEaKIIHiA;

yCTaHaBIUBATh MPUUYNHHO-CIIEJICTBEHHBIE CBSI3U MEXKAY N3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTHUYECKHE pACCYXACHUS (MHIYKTUBHbIC, JEAYKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B pACCMATPUBAEMBIX SBJICHHSIX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJTIOUEHUS;

MPUMEHSTh B MPOLECCE MO3HAHUS, UCTOIb3YEMbIE B XUMHHU CUMBOJIMYECKHUE (3HAKOBBIC)
MOJeIH, mpeoOpa3oBIBATh MOACTBHBIC IPEICTABICHHS — XUMHUYECKUI 3HAK (CHMBOJI) DJIEMEHTA,
XuMHu4ueckas ¢GopMmynia, YpaBHCHHE XHMHUYECKOW peakiuu — TMpPH PEIIeHUH Y4eOHBIX
MO3HABATENbHBIX W MPAKTHUECKUX 3aJad, MPUMEHSATh HA3BAHHBIE MOJIEIbHBIC MPECTaBICHUS
JUTSI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHil.

2) 6a30BbIe UCCIIEI0BATEIbCKHE 1€ CTBUS:

BJIaJIETh OCHOBAaMHU METO/I0B HAyYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIMIA;

dbopMynupoBaTh [T MW 3a7adyd  HUCCICJOBAHUS, WCIOJB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYIMPOBAaHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
it GOpMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYXKICHHUIA,

BJIaJIETh HABBIKAMU CaMOCTOSATENILHOTO TUIAHUPOBAHUS W TPOBEICHUS YYECHUUYECKUX
AKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIATh 32 XOJOM MpOIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmMyaupoBaTh OOOOMIEHUS ¥ BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACIAHHOM
pabore;

MpHOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATEIbCKOM W TMPOEKTHON JesATENbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETBHOMY IIOMCKY METOJOB peIICHUS
MPaKTUYECKUX 33J1a4, TPUMEHEHHUIO PA3IMYHBIX METOI0B IMO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHUPOBATHCS B PA3MUYHBIX HCTOYHUKAX HHPOpMAIMK  (HAYIHO-TIOMYIISIpHAS
TUTepaTypa XMUMHYECKOTO COJEpXKaHWs, CIOpaBOYHBIE TMOcoOus, pecypcel HMHTepHeTa),
aHAIM3UPOBATh HWHOOPMALMIO PA3NUYHBIX BUIOB W (POPM TMPENCTaBICHHS, KPUTHUECKU
OIIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynTUpoBaTh 3ampoChl U MPUMEHITH Pa3UYHBIE METOIBI MPH TMOUCKE U OTOOpe
nH(popManuK, HEOOXOAMMOM ISl BHITIOTHEHHS YUeOHBIX 3a/1a4 OMPeAeEHHOTO TUTIA;

MPUOOpPETaTh OMBIT HUCIOJIB30BAHUS WH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3IMYHBIX MOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIbHYIO (OpPMY MpeAcTaBiIeHUss HHPOpPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIHIIbI, PUCYHKU U APYTHE);

UCIOJb30BaTh HAYYHBIM SI3bIK B KauyeCTBE CpEACTBa NpU paboTe € XUMHUYECKOU
uHpoOpMalMell: NPUMEHATh MEXIpeAMETHbIe ((U3NYeCKHue M MaTeMaTHYeCKHe) 3HAKU H
CHUMBOJIBI, POPMYIIbI, a00peBUATYpbl, HOMEHKIIATYPY;

UCIOJB30BaTh U MPE0OpPa30BBHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISATHOCTH.

OBJiajieHNe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH /1 CTBUSIMM:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbl B XOJ€ AUAIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HUAEU, (HOPMYIMPOBATh CBOM MPEIUIOKEHUS OTHOCHTEIBHO BBINOJIHEHHS
IIPEAJIOKEHHOM 3a1a4H;

BBICTYIIaTh C MpPE3CHTAIlMe pPe3yNbTaToB IMO3HABATEIBHOM IEATEIbHOCTH, MOJYyYEHHBIX
CaAMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHUKAMH TIPU  BBIOJHEHHUM XHUMHYECKOTO
HKCTIIEPUMEHTa, NPAKTUYECKOH pabOThl MO MCCIEAOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anu y4eOHOTro IMpoekTa U (OPMYIMPOBATH BBIBOJBI MO pPE3yJbTaTaM IMPOBEIEHHBIX
MCCIIEIOBAaHU MTyTEM COTJIACOBAHUS TO3UIUI B X01€ 00CYXKAEHUS 1 0OMEHAa MHEHUSIMH.

OBiaieHNe YHHBEPCATbHBIMU PeryJsiTUBHbIMU 1€ CTBUSIMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENIBHYIO JEATEIBHOCTD,
ompenenss e€ eI U 33aJaud, KOHTPOJIHMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHpPOBAThH
Ipe/UlaraeMblii AITOPUTM JCHCTBUI MPH BBINOJHEHUH YYEOHBIX M HMCCIIENOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(pHEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YIETOM MOTY4YEHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEW JEATEIIbHOCTM Ha OCHOBE CaMOaHalM3a U
CaMOOILICHKH.

IHNPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenMeTHBIE pe3yapTaThl OCBOCHMSI Kypca «OpraHudeckas XMMUsD OTPaXaroT:

chOpPMUPOBAHHOCTh MPEACTABICHUH O XUMUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOM KapTHHBI MHUpA, POJM XHMHUU B TIO3HAHUM SBJICHUNA NPHUPOJABI, B (HopMUpOBaHHH
MBILIUIEHUSI U KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAJIBHON TI'pPaMOTHOCTH, HEOOXOIUMOU JUIs
peleHusl MPaKTUYeCKUX 3aJad M HKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U IIPUPOIHOM Cpelie;

BJIAJICHUE CHUCTEMOM XMMMYECKMX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLINE
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, SJIEKTPOHHAsE 000J04YKa aTOMa, MOJIEKYJa, BaJICHTHOCTD,
ANIEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpali€HHas), MOJIb, MOJSIpHAs Macca, MOJSIpHBIH OOBEM, YIJIEpOIHBIA  CKEJeT,
(byHKUIMOHATBHAS TPYIIA, paguKan, H30MEpHs, U30Mephbl, TOMOJOTHUYECKUH pSAI, TOMOJOTH,
YIIIE€BOJOPOBI, KACIOPO U a30TCOJAEp KAIIUE COCAUHEHMS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOECHUS OPraHU4YECKUX
BemectB A. M. DbymiepoBa, 3aKkOH COXpaHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHHUs, JIEXKAIIUE B OCHOBE ITOHMMAaHUs
IPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€3011aCHOM HCIOJIb30BAHNH BaKHEHIIINX OPraHUYECKUX BEUIECTB B OBITY
U NIPAKTHUYECKOU EATEIbHOCTH YEIIOBEKA;



C(OPMHUPOBAHHOCTb YMEHHH BBISBIATH XapaKTE€PHbIC MPU3HAKH MOHITUH, yCTaHABINBAThH
UX B3aUMOCBS3b, HCII0JIb30BAaTh COOTBETCTBYIOLIME OHATHS IPH ONMCAHUHU COCTaBa, CTPOCHUS U
IIpEBpALICHUN OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUECKYIO CHUMBOJIHMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (hOpMYIT OpraHUYeCKUX BEIIECTB
U YpPaBHEHHUH XMMUYECKHX pEaKLMH, U3rOTaBIMBATH MOJENHM MOJIEKYJI OPraHMYECKHX BEILIECTB
JUI UIUTIOCTPALIMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OPMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAIIECKHOCTh U3YYEHHBIX OPraHMYECKHX
BEIIECTB [0 MX COCTaBY M CTPOCHHUIO K ONpEeAeiIEHHOMY KiIacCy/Tpynmne COeAnHEHHH
(YyrieBonoposipl, KUCJIOPOJ M A30TCOJAEpPIKAIME COEAMHEHHS, BBICOKOMOJEKYIISPHbIE
COeIMHEHUs), AaBaTh UM Ha3BaHus Mo cuctemarndeckoir HoMmeHknatype (IUPAC), a Takxe
IIPUBOJUTh TPUBUAJIbHBIE HA3BAHUS OTACIBHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, IPOIMUJIEH,
alleTWICH, STHJICHIJIHMKOJb, TIMLUEPUH, (EeHOJ, (OopManbIeruj, aneTaabAernll, MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEAPUHOBAsl KUCIIOTa, TIII0K03a, (pyKTO3a,
KpaxmaJi, 1eJUTI0103a, TJIULKH);

C(OPMHPOBAHHOCTh YMEHHUSI ONPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSATH MOJOXEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa st 0ObSCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUsI MacChl BEIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (HUIHMUECKUE U
XMMHMUYECKHUE CBOMCTBA TUIMYHBIX IIPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEILECTB
(MeraHn, STaH, JTWJICH, MPOMUWJICH, aleTuieH, OyraaweH-1,3, MmerunOyramuen-1,3, OeH30.I,
METaHOJI, 3TaHOJ, 3TUJICHTJIMKOJIb, TJIMIEPUH, (PEHOJ, aleTanbIerul, MypaBbUHAs U YKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, LEeJUIl0JI03a, AaMHHOYKCYCHas KHUCIIOTa), WUIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMUMMUYECKUX PEaKLUN C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKH YIIIEBOJOPOJHOTO CHIPhS
(HedTh, MPHUPOIHBIN Ta3, Yrojib), CHOCOObl MX MepepabOTKH U MPAKTUYECKOE IMPUMEHEHHE
MPOIYKTOB NepepadoTKH;

Cc(OPMHPOBAHHOCTh YMEHHH MPOBOJAUTH BBIUYUCICHHUS [0 XHMHYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJMMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB UIIH MPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUI BJIAJIETh CUCTEMOU 3HAHMI 00 OCHOBHBIX METOJIaX HAYYHOTO
[IO3HAHUS, MCIOJb3YEMbIX B XHMHHM IIPpU U3YyYEHUM BELIECTB M XUMUYECKUX SBJICHUMN
(HabmoieHne, M3MEpEeHUe, OKCIEPUMEHT, MOJCITUPOBAHMUE), HCIOIB30BaTh CHUCTEMHBIC
XMUMHMUYECKUE 3HAHUS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsAX, CBSI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHUN COONIONATh MpPaBUJIa TMOJIH30BAHUS XMMHUYECKON MOCYION U
na0opaTOpHBIM 000PYIOBaHUEM, a TAKXKe MpaBHIa OOPAIIEHHS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMU TIO BBIIIOJIHEHHUIO TAOOPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBINOJIHATH XUMHUYECKHHA HKCIIEPHUMEHT
(mpeBpalieHNsl OPraHNYeCKUX BEILECTB IPU HAarpeBaHUU, NOJYyYEHUE ATUIEHA U U3YYEHHE €To
CBOMCTB, KayeCTBEHHBIC pEaKIMM OPraHMYEeCKUX BEIIECTB, JCHATypalus OEIKOB IMpH
HarpeBaHMH, I[BETHbIC PEaKIMHU OETKOB) B COOTBETCTBHM C MPAaBUJIAMU TEXHUKU OE30MACHOCTH
npu oOpallleHuH C BEIIECTBAMHU U Ja0OpaTOpHBIM O0OpYAOBAaHUEM, MPEACTABIATH PE3yIbTAThI



XUMHYECKOTO JKCTepuMeHTa B (opMe 3aluCh YpaBHEHUN COOTBETCTBYIOIIUX pEAKIHA U
(dhopMyITHpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YIbTATOB;

chOpPMHUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOPMAIIHIO,
MOJTy4aeM Y0 M3 Pa3HbIX HICTOYHHUKOB (CpeIcTBa MaccoBOU nHpopMaluu, IHTepHET U apyrux);

chOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBWJIa JKOJIOTHMYECKH IIeJIEeCO00pa3HOTro
MOBEACHUS B OBITY M TPYHOBOH JAEATENHHOCTH B IENSIX COXPAaHEHHUS CBOETO 3/I0POBbSI U
OKpYKaroIeld TPUPOJHON cpebl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS HA JKHBBIC OPTaHU3MBI
OTpe/IcIEHHBIX OPTraHMYECKUX BEIIeCTB, MOHMMAasi cMbIcn mokaszarens [I/IK, mosicHATh Ha
mpuMepax CrocoObl YMEHBIIICHHUS U MPEJOTBPALICHHS] MX BPEIHOTO BO3JCHCTBUS HAa OpraHU3M
YeJI0BEKa;

Ui 00ydJarouuXxcs C OrPaHUYCHHBIMH BO3MOXHOCTSMHU 3J0POBBSI: YMECHHE MPHUMCHSTH
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECCKHUX SBICHUIA;

JUIS CIENBIX U CIHA0OBUAAIIMX OOYydYaloONIUXCS: YMEHHE HCIONbh30BaTh pelbedHO-
TOYEYHYIO cucTeMy o0o3HaueHui JI. bpaiiis i 3anucu XUMHYECKUX (GOpPMYIL.

11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas XUMHS»
OTPAXKAIOT:

cOpPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAyYHOW KApTUHBI MUpPA, POJM XUMHHM B TIO3HAHWUU SIBIICHUH TPHUPOABI, B (HOPMUPOBAHUU
MBILIUIEHUS. U KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAJIBHON TI'pPaMOTHOCTH, HEOOXOIUMOU JUIs
peleHusl MPaKTUYeCKUX 3aJad M HKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U IIPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XMMMYECKMX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLINE
MOHATHS (XMMUYECKUH DJIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIE OPOHUTAIN aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBIM OOBEM, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEHECHb
OKHUCJIEHHs, XHMMHMUYecKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJUIMYecKas, BOJOPOAHAs),
KpUCTAJITIMYECKass  PEIIETKA, TUIBI XMUMHYECKUX  pEakUui, pacTBOp, OIJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, IEKTPOJUTUYECKAs NUCCOLMALMS, OKUCIUTENNb, BOCCTAHOBUTENb, CKOPOCTbH
XMMHMUYECKOM  peaklMM, XHMMHUYECKOE PpaBHOBECHE); TEOPUM U  3aKOHbI  (Teopus
ANEKTPOJIUTHYECKON Aucconumanuu, nepuoanueckui 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUs1 MacChl BELIECTB, 3aKOH COXPAaHEHMs U IPEBPALICHUS DHEPIUU IIPU XUMUYECKHUX
peaxkuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XMMHMHM, MHPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE IIOHMMAaHMS IPUYMHHOCTH M CUCTEMHOCTHM XUMUYECKHUX SBJICHUH,
(aKTOJIOTMUECKUE CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJIYUYCHHH U O€30TaCHOM MCIIOJIB30BaHUU
BOXHEHUIINX HEOPraHUYECKHUX BEIECTB B OBITY U MPAKTHYECKON JEITETHbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISIBIIATH XapaKTEPHbBIC MPU3HAKHU MMOHSATHH, YCTaHABINBAThH
UX B3aUMOCBS3b, HMCIIOJb30BaTh COOTBETCTBYIOIUME IOHATHS IIPU ONMCAHUU HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLCHMUI;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUECKYIO CHUMBOJIHMKY JUIS COCTaBJICHUS
dopMyn BelIeCTB M YpaBHEHMH XWMHUYECKUX PEAKLUHUH, CHCTEMATHYECKYI0 HOMEHKIATYpY
(IJUPAC) u TpuBHaNbHBIC Ha3BaHUS OTHCILHBIX HEOPraHWYECKUX BEIIECTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMMaK, rami€Has W3BECTb, HETAIl€Has WU3BECTb, NUThEBAs COJA, NMHUPUT U

Jpyrue);



c(OPMHPOBAHHOCTh YMEHHUM ONPEIENATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
2JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJl XUMUYECKOM CBSI3U (KOBaJIEHTHAsl, HIOHHAs,
MeTajsIn4yecKasi, BOJAOPOJHAs) B COCIMHEHUAX, TUIl KPUCTAIUNIMYECKON PEHIETKH KOHKPETHOTO
BEILIECTBA (ATOMHAs, MOJIEKYJspHAas, MOHHAs, METAJUIMYECKas), XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(OPMHUPOBAHHOCTb YMEHHH yCTaHABJIMBATH MPUHAIJICKHOCTh HEOPraHMUECKUX BEIIECTB
[0 MX COCTaBy K ONpPEeNEHHOMY KJIACCY/TPYIIe COeTUHEHUN (TIPOCThIE BEIECTBA — METAJIBI U
HEMEeTaJIbl, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIE TUAPOKCHIBI, COJIH);

C(OPMHPOBAHHOCTh YMEHHMH pAacCKpbIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MengeneeBa H  JIEMOHCTPUPOBATH €TI0  CHUCTEMATHU3UPYIOILYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUY;

COPMHPOBAHHOCTh ~YMEHUH  XapaKTepuU30BaThb AIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMHMUECKUX 371eMeHTOB 1—4 nepuoaos [leproanueckoii cucteMbl XUMHUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJNB3YS TMOHATUS «S-, P-, O-3JEKTPOHHBIE OPOHMTAINY, «IHEPreTUYCCKUE
YPOBHHUY», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX 3JIEMEHTOB M HX
COCIMHEHUH 110 nepuogam U rpynmnam [lepuoaudeckoit cucTteMsl XUMUYECKUX 3IeMeHTOB []. .
MeHgeneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaTh (OMHCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEPXKIATh CYLLIECTBOBAaHUE
TEHETUYECKOM CBSA3M MEXKJy HEOPraHMYECKMMM BEIECTBAMU C IIOMOIUBI YPAaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

Cc(OPMHPOBAHHOCTh YMEHHS KIacCU(UIIMPOBATh XUMUYECKHUE PEAKIUH IO Pa3IUYHBIM
OpuU3HaKaM (YUCIy W COCTaBy pearupyloolux BeIIeCTB, TemioBoMy 3(ddekTy peaxuuu,
M3MEHEHHIO CTENICHEH OKHUCIICHUS YJIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUN COCTABIIATh YPABHEHHs PEAKLUUN Pa3IMYHBIX THIIOB, MOJHBIC
U COKpAIIEHHBIC YPaBHEHUS PEaKIM MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TU
peakuuyu UAYT 10 KOHIIA;

Cc(OPMHPOBAHHOCTh YMEHHH MPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE KaueCTBEHHBIM
COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pAaCHO3HABAaTh ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

Cc(OPMHUPOBAHHOCTh YMEHHH PaCKpBIBATh CYIIHOCTh OKHUCIMTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKmii MoCPeICTBOM COCTaBJICHHUS 3JIEKTPOHHOTO OallaHCca ITHX PEaKIIHii;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMU OT
pa3nuyHbIX (HAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO pPAaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIHero Bo3aeiicTBus (npunuui Jle atense);

Cc(OPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XUMHUUYECKUE IMPOLECCHI, JIeXKAllue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEeHUsI CEpHOM KHCIOTHI, aMMHaKa, a Takke c(OpMUPOBAHHOCTD
npeacTaBiIeHud 00 OOIMMX HAayYHBIX MPUHIMIIAX U SKOJOTUYECKUX NMPoOIeMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

C(OPMHPOBAHHOCTh YMEHHH MPOBOAUTH BBIYMCICHUS C HCIOJB30BAaHHEM MOHATHS
«MaccoBasi IO BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOLICHMH Ta30B MPH XUMHYECKHX
peaKmmax, Macchl BelIecTBa WM 00BbEMA Tra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BELIECTB, TEIJIOBOro 3(QeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MAaCChI BEILIECTB, IPEBPALCHUSA U COXPAHCHUS YHEPIUH;



c(OPMHPOBAHHOCTh YMEHUN COONIONATh MpPaBUJIa TOJIH30BAHUS XMMHUYECKON MOCYION U
n1a0opaTOPHBIM 000PYAOBaHUEM, a TAKXKe MPaBHIa OOPAIEHHS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMU TIO BBIIIOJIHEHHUIO TAOOPATOPHBIX XUMUYECKUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBINOJIHATh XUMHUYECKHHA HKCIIEPHUMEHT
(pa3noxeHHe TEpPOKCHJIA BOJOpPOJa B TPUCYTCTBHM KaTalW3aTropa, OMIpEACTICHHE CpPEeIbl
PacTBOPOB BEILIECTB € MOMOIIbI0 YHUBEPCATHOIO MHIMKATOPA, BIMSIHUE PA3IHYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKlWH, peakiMy HOHHOTO OOMEHa, KayeCTBEHHBIC PEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHUJI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIBHBIX
3amauy no Ttemam «Metamue»y U «Hemerayuib)y) B COOTBETCTBUM C TNPAaBWIAMH TEXHUKU
0€30MaCHOCTH MPH 0OpaIlEHUH C BEIECTBAMU U JIAOOPAaTOPHBIM 000PYIOBaHUEM, NIPEICTABIISATH
pe3yabTaThl XUMHUYECKOTO HKCIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii U GOpMyYIUPOBATH BBIBOBI HA OCHOBE ITHX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH AHAIM3HPOBATH XUMHUECKYI0O HH(OPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpelICTBa MAacCOBOM KOMMYHHMKaluu, VHTEepHET H
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHUH COONIOAATh MpaBHJIa SKOJOTUYECKH IIeJIeCO00Pa3HOTo
MOBEJICHUsI B OBITY M TPYAOBOH JAEATEIILHOCTH B IEJSAX COXPAHEHUS CBOETO 3/I0POBbS H
OKpYXKarollel MPUPOJHON Cpebl, 0CO3HABATh OMACHOCTb BO3/ACHCTBHS Ha JKUBBIE OPraHU3MBI
OTIpeNIeNEHHBIX BEIECTB, MOHMMast cMbica mokazarens [1JK, moscHATh Ha mpuMmepax crocoObl
YMEHBUICHUS U TIPEAOTBPAIICHUS UX BPEJHOTO BO3JICHCTBUS HA OPraHU3M UEJIOBEKa;

It 00Y4YaIoOIIMXCSl ¢ OrpPaHMYEHHBIMH BO3MOXHOCTSIMH 3[I0POBbS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHMUS BEIIECTB M XMMUYECKHX SIBICHUH;

JUIL  CIEMBIX M CIAa0OBHIAMIMX OOYyYalOIUMXCSA: YMEHHE HCIOJB30BaTh peibedHo-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiiis i 3anucu XUMHYECKUX (GOpPMYIL.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrtpoabnbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3nea 1. Teoperudyeckue 0OCHOBBI OPraHU4eCKOH XUMHUH
IIpeamer opranndeckon xumuu. Teopust
11 CTPOEHUS OPTaHNYECKUX COETMHEHUN A. 3
M. bytieposa
Hroro no pazueny 3
Paznen 2. YraeBogopoabl
2.1 [IpenenbHble YTI€BOIOPOIbl — AJKAHBI 2
59 HenpenenbHble yrieBo0OpO/IbI: aJIKEHBI, 6 1
aJIKa/INEHBI, aJIKUHBI
2.3 ApoMaTHYECKHUE YIIIEBOOPOIbI 2
24 IIpupoaHble HCTOYHUKH YTIEBOAOPOJIOB U 3 1
uX nepepadoTka
Hroro no pazueny 13
Paznen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNsI
3.1 Crnuptel. @eHon 3
3. Anppaeruapl. KapOOHOBBIE KUCTOTHI. 7 1
Crnoxnble 3¢upbl
3.3 YrneBos 3 1




Hroro no pasaeny

13

Pasnen 4. A3oTcoaep:kamme opranudeckne coelMHEeHUs

4.1 AMuHbI. AMMHOKHCTIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM nu(ppoBbIe
Ne i/ P KonTpoabubie | IIpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperudeckue 0OCHOBbI XMMHMH
Crpoenue atoMoB. llepuoanueckuii 3akoH
1.1 u [lepronnueckas cHCTEMa XUMHYECKUX 3
anemenToB /. 1. Meunneneepa
19 Crpoenue BemectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKLIUU 6 1 1
Hroro no pazueny 13
Pa3nesn 2. Heopranuveckasi Xumust
2.1 Mertais 6
2.2 Hemerannst 9 1
53 CBsi3b HEOPraHMYECKUX U OPTaHUUYECKUX 9
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u Ku3Hb
3.1 XuMusi U KU3Hb 4
Hroro no pasaeny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 2 3




YUYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 17151 VAEHUKA

1) O.C. I'abpuensia, U.T'. Octpoymos, C.A. Cnaako. Xumus 10 knacc. ba3oBblil ypoBeHb.
VYuebHuk i obieodpazoBarenbHbIX opranuzanuii. Mocksa "[Ipocserenune” 2020
2) O.C. I'abpuensn, C.A. CnaakoB. Xumus 10 xnacc. ba3osslif yposens. Pabouast Terpans
3) O.C. I'abpuensa, N.I'. OctpoymoB, C.A. CnankoB. Xumus 11 xnacc. ba3oBblit ypoBeHb.
VYuebHuk i o0ieodpazoBarenbHbIX opranuzanuii. Mocksa "[Ipocserenune” 2020
4) O.C. T'abpuensn, C.A. CnankoB. Xumus 11 xinacc. ba3oBsiit ypoBenb. Pabouast Terpans

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

1) O.C. I'abpuensa. Xumust. 10 knacc. ba3oBsiii ypoBeHb. MeToanueckoe mocooue.

2) O.C. I'abpuensn, C.A. CnaakoB. Xumus 10 xnacc. ba3osslif ypoBenb. Pabouast TeTpas.
3) O.C. I'abpuensn, U.B. Tpuryouak. Xumus. COopHUK 3a7a4 1 ynpakneHuil. 10 kiacc.
ba3oBb1ll ypOBEHB.

4) O.C. T'abpuensa. Xumus. 11 xnacc. ba3oBelii ypoBeHb. Meroandeckoe nmocooue.

5) O.C. I'abpuensn, C.A. CnankoB. Xumus 11 kmace. bazoBsiii ypoBens. PaGouast reTpasp.
6) O.C. I'abpuensn, U.B. Tpuryduax. Xumus. COopHuUK 3a7a4 1 ynpakneHuil. 11 kmacc.
ba3oBb1l1 ypOBEHB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. info@infourok.ru

2. bank-ege.ru

3. resh.edu.ru

4. Acetyl. Caiit mo xumuun Bukropa AGpamoBa
5. foxford.ru>contacts
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