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HOACHUTEJIBHASA 3AITUCKA

[IporpaMmMa 1Mo XUMHUM Ha YpOBHE CpelHEero oodiero oOpa3oBaHus pa3paboTaHa Ha ocHOBe PDenepanibHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (eaepaabHOM
oOpa3oBarenbHON mporpamMMmbl cpeaHero ooOmero oobpaszoBanus (POII COO), mnpexacraBieHHsix B DenepanbHOM
rocyaapcTBeHHOM oOpazoBaTenbHoM ctannapte COQO, ¢ yuérom Konuenmuu npenojaBanusi yaeOHOro npeamMera « XumMus» B
oOpa3oBarenbHbIX opranuzanuax Poccuiickoit denepannu, peaqu3yOlMX OCHOBHBIE OOpa3oBaTeNbHBIE MPOTPaMMBI, U
OCHOBHBIX mnoJiokeHui «Crtparerun pas3Butus Bocnutanus B Poccuiickoin ®enepauuu Ha nepuon o 2025 roma»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJIOB K pa3pabOTKe MpOrpamMMbl MO XUMHH, K ONPEIeTICHUI0 O0IIel cTpaTeruu oOydeHus, BOCIIUTaHUS U
pa3BUTUS OOy4YarOlIUXCs cpeacTBaMu yuyeOHoro mpeamera «Xumus» s 10—11 kiaccoB Ha 6a30BOM YpPOBHE COCTaBHIIM
koHuenrtyanbHbie nonoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LIETIeH, COJlepKaHUs, Pe3yJbTaToB OOYy4YeHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.

Xumuyeckoe o0pa3oBaHue, MOJydaeMOe BBITYCKHUKaMU 00111e00pa30BaTeIbHOM OpraHu3aluu, SBIsSEeTCS HEOTheMIEMOM
4acThI0 MX 00pa3oBaHHOCTU. OHO CIIYXKUT 3aBEPIIAIOIIMM ATAOM peaiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX IIEHHOCTEH, MPUCYIIUX IIEIOCTHOM CHUCTEME XMMHUYECKOro oOpa3oBaHMs. DTU IIEHHOCTH KAaCarOTCS MO3HAHUS
3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MHUPOBO33PEHHS M OOIIEH KyJIbTYPhl YETOBEKA, a TAK)KE IKOJIOTMUECKH 0O0OCHOBAaHHOTO
OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOJHON cpere. Peannsyercs xumuueckoe oOpazoBaHHE OOydarolIUXCs Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUsI CpEACTBaMU y4eOHOro mnpeamera «XUMHUS», COJEPKaHUE U TOCTPOCHHUE KOTOPOro
OTpE/ICJICHbl B MPOTpaMMe MO0 XUMHHU C YYE€TOM cHenuPuKkd HaAyKM XUMUM, €€ 3HA4YCHUs B IMO3HAHWUU TPUPOJLI U B
MaTepHaTbHON )KU3HU OOIIECTBA, a TAKXKE C yIETOM OOIIUX IIEJIeH U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XUMUSI KaK dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIPacT 0COOYI0 pOJib B COBPEMEHHOM NMBUJIM3AINH, B CO3/IaHUU
HOBOM 0a3bl MaTepuaibHOU KyJbTyphl. OHa BHOCUT CBOM BKJIaJ B (pOpMHUpPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €MHCTBE MPUPOJIbI U YeJoBeKa, KoTopoe (popMupyercs
B XMMHUH HAa OCHOBE OHUMAaHHUS BEIIECTBEHHOTO COCTAaBa OKPY’KAIOIIEr0 MUpPA, OCO3ZHAHUS B3aWMOCBSI3H MEX]y CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH PUMEHEHHSI.



TecHO B3aMMOAEUCTBYS C IPYTUMU €CTECTBEHHBIMU HAyKaMH, XMMHMSI CTaJIa HEOThEMJIEMOU YaCTbI0 MUPOBOM KYJIBTYPHI,
HEOOXOAMMBIM YCIIOBUEM YCIEIIHOTO TpyAa M KU3HU Kaxaoro uieHa obmiectBa. CoBpeMeHHas XHMHsS KaK Hayka
co3ujareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMH HampaBiieHa Ha peuleHHe IN00ajbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBON, SKOJIOTUIECKONU OE30IMaCHOCTH U OXPaHbI 37]0POBbSL.

B cooTBeTcTBUM C OOIMIMMU LEISIMU U IPUHIUIIAMU CPEIHETO O0IIEro 00pa3zoBaHuUs CoJEpKaHUE MpeaMeTa « XHUMUS»
(10-11 xmaccel, 0a30BBI YpOBEHb H3y4YCHHs) OPUEHTHPOBAHO IPEHUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO TOJITOTOBKY
oOyuaromuxcsi, HeoOXOJUMYI0 UM JUIsl BBIPAOOTKHM MHPOBO33PEHUYECKMX OPUEHTHPOB, YCIEIIHOIO BKIIOUEHUS B KU3Hb
colyyma, poJoJIKEHHsI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu - nipeamMeTa  «XuMUsS» SBISOTCS 0a3oBble Kypchl — «Oprannueckas xumus» u  «OOmas u
HEOpraHWYecKass XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HaHUU MO HEOPraHMYECKOW XMMHUHU (C BKIIOYEHUEM 3HAHMWA U3 OOIIeW XMMHUHK) U opraHuyeckoil xumuu. dopmupoBaHue
JaHHOM CHCTEMbI 3HAHUMN MPU U3yYEHUH MTpeIMeTa 00eCcTIeunBaeT BOZMOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3Hsl BELIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa conepxanusi KypcoB — «Oprannyeckas xumus» u «OOmas 1 HeopraHuyeckas Xumus» chopmupoBaHa B
nporpaMmMe Mo XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YYEHHUIO y4eOHOro MaTepuayia U oOyCJIOBIIEHa HCTOPUYECKH
00OCHOBaHHBIM Pa3BUTUEM 3HAHUN Ha ONpeAEIEHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OpraHMuecKOil XMMHUH BELIeCTBa
paccMaTpUBAIOTC HA YPOBHE KIACCUYECKOM TEOPUM CTPOCHHUS OPraHMYECKUX COCAVUHEHHUH, a TaKXke Ha YpPOBHE
CTEPEOXUMUYECKUX M AIEKTPOHHBIX MPEACTaBICHU O cTpoeHuu BeulecTB. CBeneHHsl 00 M3y4aeMbIX B Kypce BEIIeCTBaxX
JAI0TCA B Pa3BUTUU — OT YTJIE€BOJAOPOJIOB J0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeIMHEHUN. B Kypce opraHnyeckoi XuMuu
MOJIy4YaroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUsl MEPBOHAYAIbHBIEC MPEACTABICHUS O
XUMHUYECKON CBS3M, KIACCU(PUKAIIMOHHBIX MPHU3HAKaX BELIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUSA, O
XAMHUYECKOW pEaKIIUH.

[Toa HOBBIM yTJIOM 3pEeHUS B IPEAMETE « XUMHUSD 0a30BOTO YPOBHS PaCCMaTPUBAETCS U3YUEHHBI Ha YPOBHE OCHOBHOTO
oO01ero oopa3oBaHusl TEOPETUUECKUM MaTepuall U (PAKTOJIOTMUECKUE CBEJICHUS O BEIIECTBAX U XUMUYECKOHN peakuuu. Tak, B
YaCTHOCTH, B Kypce «OO0111asi 1 HeopraHndeckas XuMus» 00y4JaronuMcs IpeoCTaBIAeTCsS BO3MOXKHOCTh OCO3HATh 3HAUEHUE



MEPUOANYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTHYECKUX MO3UIUHI, TIIy0Ke MOHSATh UCTOPUYECKOE U3MEHEHUE
(yHKITUH 3TOTO 3aKOHA — OT 00001IaroIIeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enaunas cucreMa 3HaHUM O BaXHEWIIMX BEIIECTBAX, MX COCTaBe, CTPOCHHM, CBOMCTBaX M MPUMEHEHHH, a TaKke O
XUMUYECKUX PEAKITUIX, KX CYIITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHMsI TOMoHIeTCs B Kypcax 10 u 11 kmaccoB aneMeHTamMu
colepKaHusl, MUMEIOMMMH KyJbTYPOJIOTHYSCKUNA W TPHUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHMAHHIO
B3aMMOCBSI3M XHMHH C APYTHMH HAYKaMH, paCKphIBAIOT €€ POJIb B TTO3HABATEILHON M MPAKTHYCCKON JEATEILHOCTH YEI0BEKa,
CIIOCOOCTBYIOT BOCHHUTAHHUIO YBaKEHUS K MPOIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUUYECKUX MPUIIOKEHUN XHUMUH,
MOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKA OCMBICIMBATh WH(OpPMAIMI0O W TPUMEHATh €€ sl TOMOJHCHUS 3HAHWH, PEIICHUS HHTCIICKTYaIbHBIX H
AKCIIEPUMEHTAIILHBIX HMCCIIEIOBATEILCKUX 3a7ad. B memoMm cojepkaHue ydeOHOro mpeaMeTa «XHUMHs JTaHHOTO YpPOBHS
W3Y4YEHUs OPUEHTUPOBAHO Ha (DOPMUPOBAHKE y 00YHAIOUTUXCS MUPOBO33PEHUYECKON OCHOBHI JJIsl MIOHUMaHUS (HUI0CO(DCKUX
UJeH, TAKUX KaK: MaTepUuabHOE €JMHCTBO HEOPTAHUUECKOTO U OPTaHUYECKOTO MUPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, MO3HABAEMOCTh MPUPOJHBIX SIBICHUN MyTEM HIKCIEPUMEHTA M PEIICHHS MPOTHUBOPECUUN MEXIY
HOBBIMH (DAKTaMU U TEOPETUICCKUMU MPEITOCHIIIKAMHA, OCO3HAHHUE POJIM XHMHUH B PEIIEHUN SKOJOTHUECKHX IMPOOJIeM, a TAKKe
po0JIeM cOepeKEHUS YHEPTETUUECKUX PECYPCOB, CHIPBS, CO3AaHMS HOBBIX TEXHOJOTUN U MaTEPHAIIOB.

B mnnane pemienus 3aga4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AIMN OOYYAIOIIUXCSl MPUHATHIE MPOTPAMMON MO XUMHH
MOIXO/IbI K OTIPENICTICHUIO COJIEP KaHUS U IIOCTPOCHUSI TIPEIMETA MPelycCMaTPUBAIOT (POPMUPOBAHUE YHUBEPCATBHBIX YYEOHBIX
NEeHUCTBUM, UMEIOIMUX 0a30BO€ 3HAYCHHUE MJIs Pa3IMYHBIX BHUJOB JEATEIHHOCTH: PEIICHHsS MPOOJeM, MOUCKA, aHAIu3a U
00paboTku mHOpMaLIUK, HEOOXOAUMBIX JJIsI TPUOOPETEHHS ONbITa MPAKTUYECKON M HMCCIEAOBATEILCKOM JCSATEILHOCTH,
3aHMMAIOIIEH BaKHOE MECTO B IIO3HAHWH XUMHUM.

B mpakTuke npenoiaBanus XMMUHM Kak Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHus, TaK M HA YPOBHE CPETHErO OOIIETo
oOpa3oBaHus, TPU ONPENCICHUU COACPKATEIHHOW XapaKTePUCTUKU IIeJIed W3Yy4deHUs TMpeaMeTa HalpaBJICHHEM
MEPBOCTCTICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPU3HAETCS (POPMHUpPOBAHHWE OCHOB XHMHUYECKOM HAyKH Kak 00JiacTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JEATSTLHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPHI.
C MeTOAMYECKON TOYKU 3pEHUS TaKOW MOAXO0/ K OTPECICHHIO TIEJIeH U3yUeHUs MPEAMETa SIBJISETCS BIIOJHE OMPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUS IIaBHBIMH LEISIMU U3Y4YeHUs mpeameTa «Xumus» Ha 6a3oBom ypoBHe (10 —11 ki)
SBIISIIOTCS:

e (opMHpOBaHHE CUCTEMbI XMMUUYECKUX 3HAHUM KaK BaYKHEUIIEH COCTAaBIISIIOIICH €CTECTBEHHO-HAYYHOU KapTHHBI MUPA,
B OCHOBE KOTOPOI JIeKAT KIIIOUEBbIE MOHIATHS, (yHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHUE SI3bIKA HAYKH,
YCBOCHUE M TMOHUMAHUE CYIIHOCTH JOCTYMHBIX OOOOLIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMIICHHE C
UCTOPHEN UX pa3BUTUS U CTAHOBJICHUS;

e (dopMmupoBaHHE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHMS BEIIECTB UM XUMHYECKHX PEaKIIHid,
HEOOXOUMBIX ISl IPUOOPETEHUSI YMEHUM OPUEHTHUPOBATHCS B MUPE BEIIECTB M XMMHUYECKHUX SBICHUN, UMEIOIIUX
MECTO B IIPUPO/JIE, B MPAKTUYECKOM U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U OOBSCHEHHEM XHUMHUYECKOTO
HKCIIEPUMEHTA, COOIIOIEHNEM IIPaBUJI OE€30M1aCHOT0 OOpaIeHMsI C BELIECTBAMH.

Hapsiny ¢ aTuM, comepxaTenbHas XapakTepUCTHKA IIeTIei U 3a71ad N3yueHus MpeAMeTa B MporpaMme 1o XMMHUH YyTOYHEHa
U CKOPPEKTHpPOBaHa B COOTBETCTBHHM C HOBBIMH MPHOPHUTETAMU B CHUCTEME CpenHero obmero oOpasoBanusi. CeromHs B
NpenojaBaHUM XUMHUHM B OOJIbLIEH CTENeHU OTHAETCS MPEANOYTEHHE NMPAKTHUECKOH KOMIIOHEHTE COAEpX aHUs O0ydyeHHs,
OpPUEHTUPOBAHHOW Ha MOJTrOTOBKY BBITYCKHUKA 00LI€00pa30BaTeIbHON OpraHU3aliy, BIAJCIOIEr0 He HAOOpOM 3HaHUH, a
(GYHKIIMOHATFHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHUSIMH aKTHBHOTO TOJMy4YeHUS 3HAHWW W MPUMEHEHHUS UX B
peaIbHOM JKU3HHU I PEIICHUS IPAKTHUECKUX 3a1a4.

B cBsi3u ¢ 3TUM npu U3yueHUH npeaMeTa « XUMUs JOMUHUPYIOIIee 3HaUeHUE TPUOOPETAIOT TaKUE IeNTH U 3a/1a4M, KaK:

ajanranus o0y4Jaroumxcs K yCI0BUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA, (POPMUPOBAHUE UHTEIUIEKTYAIbHO PA3BUTOMN
JUYHOCTH, TOTOBOM K C€amMo0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX pEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIIMSAX, CBSI3aHHBIX C BEIIECTBAMHU M UX MPUMEHEHUEM;

dbopMupoBaHre y 00yJarOMUXCs KIIOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETCHIINN ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE
JUTSL pa3NIMYHBIX BUOB JIEATEILHOCTH: PEUISHUs Po0seM, MOucKa, aHaian3a u o0paboTku nH(popMaIuu, HeOOXOIUMBIX TSI
NpUOOpPETEHUS ONbITa ACSITENbHOCTH, KOTOpask 3aHMMAET Ba)KHOE MECTO B MO3HAHUM XUMUH, & TAaKXKe I OLUEHKU C MO3ULUN
HKOJIOTMYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMUYECKUX MTPOLIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOIHYIO

cpeay,



pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEH OOyHarOUXCs: CITOCOOHOCTH
CaMOCTOSTENIbHO MPUOOPETaTh HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBUM C KU3HEHHBIMHU MOTPEOHOCTSIMHU, MCIOJIb30BaTh
COBpPEMEHHbIE HMH(QOPMAIMOHHBIE TEXHOJIOTMM JJIsi TMOMCKA M aHalu3a Y4eOHOW M Hay4dHO-TOMYJISIpHOM HHMOpManuu
XUMHUYECKOTO COJEPKAHUS;

dbopMUpOoBaHHE U pa3BUTHE Yy OOYYAIOIIMUXCS ACCOLMATUBHOTO M JIOTHUECKOTO MBINUICHHs, HAaOII0AaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIeé OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, MpPH IUIAHUPOBAHWHM M TPOBEICHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE y 00y4JarOIUXCsl YOS)KIEHHOCTH B TYMAHUCTUYECKOM HAIIPaBIEHHOCTH XUMUH, €€ BaXKHOHM pOJIM B pELIEHUN
r100ambHBIX MPOOJIEM PAlMOHATBFHOTO MPUPOJIONOIH30BAHMS, TOMOJHEHUS SHEPTeTUYECKUX PECypCOB U COXpaHCHHS
MPUPOHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeXHOr0 OTHOUICHHSI K MPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe
MPUOOPETEHUS ONBbITA UCIIOJIB30BAHUS MMOTYUYEHHBIX 3HAHUHN JIJISl PUHATHS TPAMOTHBIX PEIICHUHN B CUTYallUSX, CBSI3aHHBIX C
XUMUYECKUMU SBIICHUSMH.

B yueGHOM miane cpemHero o0miero oopazoBanus npeaMer «XumMus» 0a30BOr0 YPOBHSI BXOJUT B COCTaB MPEIMETHOM
obactu «EcTecTBeHHO-HAyUHBIE TPEAMETHIY.

OO6111ee ynco 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE CPEJIHET0 OOIIEro 00pa30BaHMsl, COCTABIISIET
68 gacos: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 gac B Henernto).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

IIpenmMer opraHM4ecKor XUMUHU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUECHUE B IIOJIYYCHUN HOBBIX BELIECTB U MATEPUAJIOB.
Teopust ctpoenuss opranmdeckux coeauHeHuii A. M. bytiepoBa, €€ ocHOBHble moJokeHUs. CTpyKTypHblEe (HOpPMYIIbI
OpPraHUYECKUX BEIIECTB. I OMOJIOTHS, N30MEpHsl. XMMHUYECKasl CBA3b B OPTaHUYECKUX COCIUHEHUIX — OJAMHAPHBIE U KPATHBIC
CBSI3U.

[IpeacraBnenre o KiIaccU(UKAIMM OpPraHUYECKMX BemecTB. HoOMEHknarypa OpraHMYecKUX COEIMHEHHM
(cucteMaTuyeckas) U TPUBHAJIbHbIE Ha3BaHUS BaXKHEUIINX MPEICTaBUTENEH KJIACCOB OPraHUYECKUX BELIECTB.

DKcrepuMeHTaIbHbIE METObl M3Y4YEHHs] BEUIECTB M UX MPEBpAIICHUN: O3HAKOMJICHHE C oOpa3laMu OpraHMYeCKHUX
BEILIECTB U MaTepuajaMd Ha MX OCHOBE, MOJIETUPOBAHHME MOJIEKYJ] OPraHMYECKUX BEIIECTB, HAOIIOJEHUE U OIKCAHUE
JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPAIICHUI0 OPraHWYECKUX BEIIECTB MpPU HAarpeBaHuW (IIaBieHHE, OOYTrJIMBaHHUE U
ropeHue).

Yriesoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKH psii. MeTaH U 3TaH — NpoCTeHIne NMPeCTaBUTEIH aJIKaHOB: (PU3NUYECKHe
Y XMMHUYECKUE CBOMCTBA (pEeaKuu 3aMEeILEHUs U TOPEHUs), HAX0XKICHHUE B PUPOJIE, TOJIyUeHHE U PUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUN PAd. DTWIEH M MPONWIEH — MPOCTEUIINE MPEICTABUTENN AJTKEHOB:
¢usznueckne ¥ XHMHYECKHE CBOWMCTBAa (peakUWud TUIPUPOBAHMS, TaJOTEHUPOBAHUA, TUIpPATALMU, OKUCJICHUS U
MOJIMMEPHU3ALIH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtanuen-1,3 u wmetunOyraauen-1,3: cTpoeHue, BaKHEWIIME XMMHUYECKHE CBOMCTBA (peakius
nonuMepusaium). [lonyyeHne CHHTETUYECKOTO KaydyKa U PE3HHBI.



AJIKUHBI: COCTaB M1 OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psAll. AUETHIIEH — MPOCTEUIINI MPEICTaBUTENb AIKMHOB:
COCTaB, CTPOCHHE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (peaKIMu TupUpPOBaHUs, TAJIOT€HUPOBAHUS, THAPATALIUU, TOPEHUS),
NOJIyYEHUE U IPUMEHEHUE.

Apensbl. bensoi: cocras, cTpoeHne, GU3NIECKUE U XUMUISCKHAE CBOMCTBA (PEaKIny TaIOTCHUPOBAHUS U HUTPOBAHUSA),
NoJIyueHUe U pUMEHeHue. Tonyon: cocmas, cmpoenue, usuyecKue u Xumuieckue ceolucmea (Peakyuu 2ai02eHuposanus u
HUMpOBAanusl), noayyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTuyeckas CBsA3b MEXKAY YIVIEBOJOPOJAMH,
MPUHAJICKAIUMHA K Pa3IUYHBIM KIJIACCaM.

[IpuponHbIe HCTOUHUKU YTIEBOAOPOAOB. [IpupoaHbiii ra3 u nomnyTHble HEPTsIHbIE ra3bl. HedTh 1 e€ mpoucxoxaeHue.
CnocoObl nepepaboTKu HePTH: MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTuTUYeCKuil), muponu3. [IpoaykTel nepepaboTku
He(TH, UX NPUMEHEHHE B POMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yTroib U MPOAYKTHI €ro NepepadoTKU.

DKcrepuMEHTAIbHBIE METOAbI M3YUEHHUS BEILIECTB U UX PEBPALICHUI: 03HAKOMJIEHHE C 00pa3liamMH IJIaCTMAcCC, KayuyyKoB
U pe3unbl, kosekuun «Hedtb» n «Yromam», MogennpoBanrie MOJIEKYJT YIJIEBOJOPOIOB U TaJIOT€HONIPOU3BOIHBIX, TPOBEICHUE
IPAKTUYECKON pabOoThI: MOJYyUYEHUE STUIICHA U U3YUYEHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Bbluucnenus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa
peaxiuy Mo U3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJIHOTO U3 UCXOAHBIX BEILECTB WM NPOAYKTOB PEAKIIIH).

Kuciaopoacoaepxxamme opranudyeckue COeJHHECHUS

[IpenenbHbIE OJHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTPOEHUE, PU3HUUECKUE U XUMUYECKHUE CBOMCTBA (pEeaKkIuu ¢
aKTUBHBIMHU METAJIJIaMU, TaJIOT€HOBOAOPOIaMH, TOPEHHE), TpUMEHEHUE. BOAOPOIHbIE CBA3U MEXKAY MOJIEKYJaMU CIIUPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKaA.

MHoroaroMHble COUPTHL. ODTWUJICHIJMKOIb U TJMIEPUH: CTpOoeHHE, (U3NYECKHEe UM XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE CO MIEJOYHBIMU METAJUIAMH, KaUECTBEHHAsl PEAKLMsl HA MHOTOATOMHBIE CIIMPTHI). JleiicTBUE HA OpraHu3m
yesoBeka. [[puMeHeHue riauiepuHa U STUICHTITUKOJIS.

®DeHoJI: CTPOCHHUE MOJIEKYJIbI, PU3MUECKHE U XUMUYECKHE cBOMCcTBa. TokcMUHOCTh eHona. [Ipumenenue denona.

Anpaeruansl U kemowusi. Dopmanpaerus], aneTaabIAerua: CTpoeHue, (GU3NUecKue U XUMHUYECKHE CBOMCTBA (peaKiuu
OKHMCJIEHUS! U BOCCTAHOBJICHHU S, KAUECTBEHHBIE PEAKLIMN ), IOJyYEHHE U IPUMEHEHUE.




OmHOOCHOBHBIE TIpEAC/IbHBIC KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHAas KHCIJIOTBI: CTPOCHHE, (U3UYECCKUE H
XUMHUYECKUE CBOMCTBa (CBOMCTBa, oOlue Ajig Kiacca KHUCIOT, peakiusi 3Tepudukanuu), MOJydyeHHEe U TpUMEHEHHE.
CrteapuHOBasi M OJICMHOBAS KMUCIOTHI KaK MPEICTABUTENN BBICIINX KAPOOHOBBIX KUCIOT. Mblila KaK COJIM BHICHINX KapOOHOBBIX
KHCJIOT, X MOIOIIIEE JICHCTBHE.

Crnoxxnaple d(pupbl Kak MPOW3BOAHBIC KapOOHOBBIX KHUCIOT. [ Maponu3 cloxHBIX d¢upoB. Kupel. ['maponus >xupos.
[Ipumenenue xupoB. bruosornueckas posb )KUPOB.

VYTrieBobl: coCcTaB, KiaccuduKaius yriieBoJoB (MOHO-, TU- U MOJIMcaxapuabl). ['Jioko3a — MpoCTeUIINi MOHOCAXapu/I;:
0COOCHHOCTH CTPOCHHUS MOJICKYJbl, (U3NYECKHEe W XUMHUYCCKHE CBOWCTBa (B3ammojeiictBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHauyHbIM pacTBopoM okcuna cepedpa(l), BocctaHOoBIEHHE, OPOKEHHUE TIIOKO3bl), HAXOXKJIECHUE B MPUPOJIE,
MIpUMEHEeHUE, Orosiorndeckas poiab. @otocunTe3. OpyKTO3a Kak U30MEP TIIFOKO3HI.

Kpaxman u uemnono3a kak npupoaHbie noaumepbl. CTpoeHUE Kpaxmalia U HeJUTro103bl. OU3NYEecKue U XUMUYECKHE
CBOMCTBA KpaxMaja (THAPOJIN3, KAUECTBEHHAS PEAKILIUS C HOJIOM).

OKCnepUMEHTAIbHBIE METOJbl M3YYCHHS BEIIECTB W HX TMpEBpalleHUi: MPOBEJACHUE, HAOIIOACHUE W OIKCaHUE
JIEMOHCTPAIIUOHHBIX OIBITOB: TOPEHHUE CIHUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCJICHUE 3TaHOJIA
okcusioM meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOIeCTBHE TinIiepuHa ¢ ruapokcuom menu(ll)), anpaeruaos (okucaeHue
aMMHa4YHBIM pacTBOopoM okcuaa cepedpa(l) u ruapoxcumom meau(ll), B3ammomaelicTBUe KpaxMajia ¢ MOJOM), MPOBEACHHE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Brruucnenus mo ypaBHEHUIO XUMUYECKOW peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MM MPOIYKTa
pPEeaKIuy M0 U3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIMH ).

A30Tco/iepKallie OPraHu4eCKre COCTMHEHUSI.

AMHMHOKHUCIIOTHI Kak aM(OTepHbIC OpraHnYeckue coenuuenns. Ousndeckue u XUMHUIECKUE CBOMCTBA aMHHOKHUCIIOT (Ha
npuMepe ruiuHa). buosorndeckoe 3HaUeHUE aMUHOKUCTIOT. [lenTuasl.

benku xak mpupoHbIE BHICOKOMOJIEKYJIApHbIE coenrHeHus. [lepBudHas, BTOpUYHAs M TPETUYHAsI CTPYKTypa OEJKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: TUIPOJIN3, JCHATYpaIlKs, KAUeCTBCHHBIC PEaKIIUU HA OCIKH.



OKCrepuMEHTAIbHBIE METO/IbI U3yUEHUS BEIIECTB U UX MPEBpallleHUi: HAOMI0IEeHUE U ONMHCAHUE JEMOHCTPAIIMOHHBIX
OTIBITOB: JIEHATypalus O€IKOB PU HArpEeBaHUM, LIBETHBIE pEaKIUU OEIKOB.

BbicokomoieKy IsIpHBIE COeJUHEHUS

OCHOBHbBIEC TIOHATHS XUMHUH BBICOKOMOJICKYJISPHBIX COCIMHEHHUI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTETCHb
MOJIMMEPU3AINK, CPEIHSIs MOJeKylsipHas Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIMMEPH3AITUS U TTOJTUKOHICHCAIIHSL.

DKClepUMEHTANIbHBIE METO/bl M3Y4YEHHs BELIECTB M UX IPEBPALICHUN: O3HAKOMJICHHE C 00pa3laMu MPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanmszanust MeXNpeIMETHBIX CBA3€d IIPU HM3Y4YEHUM OpraHnyecko xumuu B 10 Kiacce OCymIeCTBIIIETCS 4epes
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK M MOHATHM, SBISIOUIMXCS CUCTEMHBIMHU JUISl OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO11ue ecTecTBEHHO-HAy4HbIE TOHATHUS: SBJICHHE, HAyuyHbIM (akT, TUIOTEe3a, 3aKOH, TEOpUs, aHaJIU3, CUHTES3,
KJaccuuKanms, NIepuoAnYHOCTb, HAOIIOICHIE, N3MEPEHHE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

®dwuszuka: MaTepus, YHEPrHs, Macca, aToM, dJEKTPOH, MOJEKYJa, SJHEPTeTUIECKUNA yYPOBEHb, BEIECTBO, TEJIO, O0BEM,
arperatHoe COCTOSIHHE BEIIEeCTBa, (PU3NMUECKUE BETUUHUHbI U €AUHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opranusMm, ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (DOTOCHHTE3, OMOJIOTHYECKH aKTUBHBIC BEIECTBA
(Oenku, yrneBobl, KUPbl, HEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOMTaeMbIE, TOTINBO, PECYPCHI.

TexHomorus: TUIIEBbIE NPOAYKTHI, OCHOBHI PAIMOHATBLHOTO TMUTAHUS, MOIOIINE CPEICTBA, JIEKAPCTBEHHBIC W
KOCMETHYECKHE MpernapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU



XuMudecKkuit 35eMeHT. AToMm. SAapo atoma, u30TOMBI. DIEKTpOHHAsT 000J109Ka. DHEPTeTHUCCKUE YPOBHH, IMOTYPOBHHU.
ATOMHBIC OpOHTaH, S-, P-, 0- 3MeMeHThI. OCOOCHHOCTH pacHpeeieHHsI SJICKTPOHOB MO OPOUTAIIM B aTOMaX 3JEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpallis aTOMOB.

[lepunonnueckuii 3akoH u [lepuoanueckas cucteMa xumuueckux 3inemeHToB J[. . MenaeneeBa. CBsi3b NEpUOANIECKOTO
3akoHa U [leproguyeckon cucTeMbl XUMUYECKUX 3i1eMeHTOB [[. Y. MenneneeBa ¢ cOBpeMEHHOM TEOpUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTU U3MEHEHU S CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CJIOKHBIX BELIECTB MO rpynmnam
Y IIeproJaM. 3HAYECHHE NTEPUOTUYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKasl CBsI3b. BUlbl XUMUYeckoil CBS3U (KOBaJEHTHAs HETOJISIpHAS U IMOJIApHAsi, MOHHa,
MeTajinyeckas). MexaHu3Mbl 00pa30oBaHUsI KOBAJICHTHOM XUMHUYECKOM CBSI3U (OOMEHHBIA M JOHOPHO-AaKIENTOPHBIN).
BopopoaHas cBsa3b. BalleHTHOCTB. DIE€KTPOOTpUIATENBHOCTh. CTENEeHb OKUCIEHNS. FIOHBI: KATUOHBI 1 AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMsS. 3aKOH IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI
KPUCTaJUIMYECKUX PEMIETOK. 3aBUCHMOCTb CBOMCTBA BEILIECTB OT THIA KPUCTAIINYECKON PEIIETKH.

IToHATHE O IUCHIEpCHBIX cucTeMax. VICTUHHBIE U KOJUTOMHBIE pacTBOPLI. MaccoBas 10115 BEIIECTBA B pACTBOPE.

Knaccudukanusa HeopraHnyeckux coenvHeHHid. HomeHkiaTypa HEOpraHmyeckux BeEUIECTB. |'eHeThyeckasl CBS3b
HEOPTaHUYECKHUX BEIIECTB, MPUHALIEKAIIMNX K PA3TUYHBIM KIJIACCaM.

Xumnueckas peakmus. Kmaccudukanuss XUMUYECKUX pPEaKIUii B HEOPTaHMYECKOM W OPraHUYEeCKOW XHMHH. 3aKOH
COXPAHEHMS MacChl BEILIECTB, 3aKOH COXPAHEHHUs U IPEBPALLCHUSA JHEPTUU IIPH XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (akTopoB. OOpaTumble peakiMu. XHWMHUYECKOE pPaBHOBECHE.
@akTOpBI, BAUSIOIINE HA COCTOSIHUE XUMUYECKOoro paBHoBecHs. [Ipunuun Jle [HlaTense.

Onektponutuyeckas nuccouuanusa. CuiibHbIe U ciiadble 3JeKTposuThl. Cpena BOJHBIX PacTBOPOB BEILECTB: KHUCIHas,
HEUTpabHasl, MIEJIOYHAS.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcnepruMeHTAIbHbIE METO/IbI U3YUYEHHS BEILIECTB U UX MPEBpalleHui: 1eMoHcTpalus Tadnull «lleproauyeckas cucrtema
xumuyeckux sneMmentoB [[. V. MenpeneeBa», uzyueHue mojened KpUCTAUIMUECKUX PEMIETOK, HAOIIOJEHUE U OMHCAHHUe
JEMOHCTPALIMOHHBIX M JAOOPATOPHBIX OMNBITOB (pa3lOKEHUE TMEPOKCHAAa BOAOPOJAa B MPUCYTCTBHM KaTaau3aTopa,



OTpEICJICHUE CPEJIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATILHOTO UHANKATOPA, PEaKIM HOHHOTO 0OMEHA), IPOBEICHUE
paKTUYECKON paboThl «BiausiHue pa3audHbIX (PAKTOPOB HA CKOPOCTh XUMHUUECKOU PeaKumy.

Pacuérurlie 3agaun.

Pacyétel o ypaBHEHHSM XUMUYECKUX PEAKLHMI, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCITOIB30BAHUEM
MOHSTHUS «MACCOBAs JOJISI BEIIECTBAY.

Heopranuyeckasi xummusi

Hemeramnel. [lomoxenne HemeramnoB B Ilepuoamyeckoint cucreMe xumuueckux diemeHToB I, M. MenneneeBa u
OCOOEHHOCTH CTPOCHHS aTOMOB. PU3HUECKHE CBOMCTBA HEMETALIOB. AJLIOTPOIMS HEMETAUIOB (HAa MPUMEpPE KHUCIOPOJa,
cepsl, pocdopa u yrieposa).

XHUMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETAIOB (TallOr€HOB, Cepbl, a30Ta, (ochopa, yriaepoga U KpeMHHUS) U UX
COEAMHEHUN (OKCHIO0B, KUCIOPOJACOAEPIKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEAUHEHUN.

Merambl. [Tonoxxenue metaioB B [lepuoanueckoii cucteme xumudeckux 3yeMenToB J[. . MenneneeBa. OcoOeHHOCTH
CTPOCHMSI DJICKTPOHHBIX O0O0JOYEK aToMOB MeTaioB. OO0mue ¢usndeckue cBoicTBa MeTauioB. CrulaBbl METaJlIOB.
DIIEKTPOXUMHUYECKUIN PSJT HATPSYKEHUN METAJIIOB.

XUMHUYECKUE CBONCTBA BAKHEHIIUX METAJIOB (HATpUM, Kadui, Kb, MarHui, aJllOMUHUM, IMHK, XPOM, >KEJIE30,
M€J1b) U UX COCIUHECHUH.

O61ume crnocoObl NoJydyeHUst MeTaJJIoB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCNEPUMEHTAIbHBIC METOJIbl M3YUYCHHSI BEIIECTB U UX MPEBPALCHUN: U3YyUYCHUE KOJUIEKIMUA «MeTajulbl U CIUIaBbl»,
00pa3IioB HEMETAJIIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4, HAOJIOACHUE U ONTMCAHUE JEMOHCTPAIMOHHBIX 1 JIJA0OPATOPHBIX
OMBITOB (B3aMMOJICHCTBUE THJIPOKCH/IA AIFOMUHHUS C PACTBOPAMHU KUCJIOT M WIEJI0YEH, KAYECTBEHHBIE PEaKIIMM HA KaTHOHbI
METaJJIOB).

PacuétHrble 3amaun.

Pacuétsl Macchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY BEIIECTBA, MAacce WU O0OBEMY OJIHOTO W3
YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, pacu€Thl Macchl (00BhEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIH OJHO W3
BEIIECTB UMEET NPUMECH.



XUMUA ¥ )KM3Hb

Ponp xuMum B 00ecned4eHHMH SKOJOTMYECKOM, HSHEPreTHUECKONM W MUIIEBOW O€3011acHOCTH, Pa3BUTUU MEIULMHBIL.
IToHsATHE O HAYYHBIX METOAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUIA.

[IpeacraBnenus 00 oOMMX HAYYHBIX TPUHIMIAX TPOMBIIUIEHHOTO MMOJTYYEHUS Ba)KHEUIIUX BEIIECTB.

YenoBek B MUpE BELIECTB M MATEPUAIIOB: BAKHEMIIME CTPOUTEIBHBIE MaTEpHasbl, KOHCTPYKIIMOHHBIE MAaTEpPHUAJIbI,
KpacKH, CTEKJIO, KepaMHUKa, MaTepuaibl U JEKTPOHUKH, HAHOMAaTEPUAIIbl, OPraHMYE€CKUE U MUHEPAIIbHBIE YI00OpEHUSI.

XuMusi ¥ 370pOBbE 4YEJIOBEKA: IpaBWiIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIpENapaToB, IpaBWia 0€30MacHOro
MCIIOJIb30BaHUs NpenapaToB ObITOBOM XUMHUH B TOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHbIX CBS3E€M MpU U3ydEeHUU OOIIe M HeopraHMdeckol xumuu B 11 Kiacce ocyiiecTBiseTcs
yepes3 UCI0Ib30BaHKUE KaK 00X €CTECTBEHHO-HAYYHbIX IIOHATUH, TaK U MMOHSATHA, SBJISIOINXCS CACTEMHBIMU I OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO LIUKIIA.

OO11ue ecTecCTBEHHO-HAy4YHbIE MOHATUSA: HAy4HbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHaIU3, CUHTE3, KiacCupuKalusi,
MEePUOIMYHOCTb, HAOIIOJIEHUE, SKCTIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHUE, SBIICHUE.

®u3uka: MaTepus, SHEPrus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, UOH, U30TON, PAAHUOAKTUBHOCTh, MOJIEKYJIA,
HHEPreTUUECKUN YpOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, (PU3NUECKUE BETMUMHBI U €IMHUIBI UX
U3MEPEHUsL, CKOPOCTb.

buonorus: kneTka, opraHu3M, dKocucTeMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHThI, BUTAMUHBI, OOMEH BEILECTB B
OpraHu3Me.

['eorpadusi: MuHepabl, TOPHBIE TOPOIbL, ITOJIE3HBIE HCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHomOrusA: XUMHYECKas IPOMBIIUIEHHOCTb, METAJUIYPIHs, HPOU3BOACTBO  CTPOMUTENBHBIX  MATEPHUAIIOB,
CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUIIIEBasi MPOMBILIUIEHHOCTh, (papManeBTH4ecKasi IPOMBIIUIEHHOCTb, TPOU3BOJICTBO
KOCMETHYECKUX  IPENaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHANIOB, JJEKTPOHHAS  IPOMBILIJIEHHOCTb,
HaHOTEXHOJIOTHUH.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHM ITPOT'PAMMBI 110 XMMHWHN HA BA3OBOM YPOBHE CPE/ITHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOEHHUS OOYYalOUIMMUCS MPOTPaMM CPEIHEro OOIIero
oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEAMETHBIM U TMpeaMeTHbIM). HaydHo-meToauueckoi OCHOBOW [UIsl pa3pabOTKH
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CpPETHETO 00Imero oOpa3oBaHUS SIBISAETCS CHUCTEMHO-ICSTEIbHOCTHBIN
HOJXOI.

B cooTBeTCTBUM C CUCTEMHO-EATENBHOCTHBIM MOAX0A0M B CTPYKTYPE JINYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI ITpeIMETa
«XUMUS» HA YPOBHE CpPEIHET0 0011ero 00pa3oBaHMs BbIIEICHBI CIEIYIONUE COCTABISIONINE:

OCO3HAaHWE OOYYAIOIUMHUCS POCCHUICKOM TpaKJAaHCKOWM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOECXKIEHUN JTUYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH M UCTOPUUYECKUX
TpaauLuii 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH NEATEIHHOCTH ILIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMM, IPUCYIIMMHU LEIOCTHOU CUCTEME XUMUYECKOTO 00pa30BaHUS;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTU CTaBUTh LIETU U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHs» JOCTHUTAIOTCI B €IWHCTBE Y4eOHON M BOCTIHMTATEIHHON
JESITEIBHOCTH B COOTBETCTBUU C TYMaHHUCTHYECKUMH, COLMOKYIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IEHHOCTSAMH M
ujearaMid POCCHICKOTO TPaKTAHCKOTO OOIECTBA, MPUHATHIMA B OOIIECTBE HOPMAMH M TMpaBHJIaMH TIOBEICHUS,
CIOCOOCTBYIOLIMMU MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS INYHOCTH 00YYaIOLTUXCS.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MpPEAMETa «XUMUS» OTPakaloT CPOPMUPOBAHHOCTH OMNBITA [MO3HABATEIBHON U
MPAKTHYECKOHN AEATeIbHOCTH 00yUaIOIUXCS 10 peaTn3alliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YUYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUSI K 3aKOHY U MPAaBOMOPSIKY;



IPEJICTaBICHNS O COLMAIBHBIX HOPMax M MPaBUIIaX MEXINYHOCTHBIX OTHOLLIEHUH B KOJIIIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKON IEATEIBHOCTH NPU CO3/1aHUU YYEOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U
[I03HABATEJIbHBIX 33]1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI JPYTUX MPU aHAIU3€ PA3TUYHBIX
BUJIOB Y4E€OHOU JI€ATEIBbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOT'O OTHOIIIEHHSI K HCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTE€UYECTBEHHON XUMUMY;

YBaXXEHUS K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHUS] XMMHUHU, OCO3HAHUS TOrO, YTO
JOCTHKEHUSI HAYKH €CTh Pe3YJIbTaT JTUTENbHBIX HAOMIOIEHNUN, KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX IIOUCKOB, TOCTOSTHHOTO
TpyZAa YIEHBIX U TPAKTHKOB;

UHTEpeca W I[I03HABATENbHBIX MOTHMBOB B IOJIYYEHUM M MOCIEAYIOUIEM aHaiu3e HHQPOpMalUu O MEepeIOBbIX
JOCTHXKEHHSIX COBPEMEHHOM OT€YECTBEHHON XUMMH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBSA3aHHBIE C XUMHUYECKHUMHM SIBJICHUSAMH, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILEH C MO3UIMI HPABCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K
coOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJIO/IeHUsT TIpaBUJI O€30MacHOro oOpalieHusi C BEUIECTBaMU B OBITY, MOBCEIHEBHOW MU3HM U B TPYJIOBOM
NEesATEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU TMPaBUJl WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MAaCHOrO MOBEICHHUS B CHUTyalUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

OCO3HAaHUS MOCEACTBUNA U HEMPUSATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIbCKON JEATeTbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATEIIBHOCTH;

YCTAaHOBKU HA aKTUBHOE y4aCTHE B PEIICHUM MPAKTHUYECKHUX 3aJlay COLIMAJIbHON HaNpaBJIICHHOCTH (B paMKaX CBOEIrO
KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYCCKOMY HM3YyUYCHHIO MpodecCuid pa3IuvyHOro pojia, B TOM YHCIE HAa OCHOBE INPUMEHEHUS
MPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY UHAMBUIYaTbHON TpaeKTOpUH 00pa3zoBanus, Oyayuiei npodeccun u peain3ainuu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPpEOHOCTEN
00IIIeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1€JIECO00PA3HOTO OTHOIICHUS K MIPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHMMAHMS TJI00AILHOTO XapaKTepa AKOJOTHUYECKUX MPOOJieM, BIUSHUS SYKOHOMUUYECKUX MPOIIECCOB HA COCTOSIHUE
MPUPOJHON U COLIMATBHON CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTH WCIOJIb30BAHUS JIOCTHIKEHUN XUMHUHU JIJI1 PEHICHUS BOIMPOCOB PAIlMOHAIBHOTO
MPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEINPUATUS JEWCTBUM, NPUHOCAIIMX BPEJ OKPYKAKOLIEH NPUPOJHON Cpelne, YMEHUs IMPOTrHO3UPOBATH
HEOJIaronpusITHBIC KOJIOTHYECKHUE TIOCIIECICTBUS MTPEAITPUHUMAEMBIX JEHCTBUHN U TPEAOTBpAIIATh UX;

HaJIMYusl Pa3BUTOrO HKOJOTUUECKOTO MBIIIJIEHUS, YKOJIOTUUECKOW KYJIbTYpbl, OMbITA JIEITEIHLHOCTH HKOJOTHUECKOMN
HaIPaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIMAJIBbHOM MPAKTHUKE,
CIOCOOHOCTH ¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH HICOJIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKH,

MOHUMAaHUs CHenuUKU XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU DPAIMOHAIBLHOTO HAyYHOTO
MBIIIIEHUS, CO3/JaHUH I[€JIOCTHOTO TPEJCTABICHUS 00 OKpY)KAIOIIEM MHpPE KaK O €JUHCTBE MPUPOJIBl U YEJIOBEKa, B
MO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPAaHEHHUS IPUPOTHOTO PABHOBECHS;



yOeKIEHHOCTH B 0COOOM 3HAYMMOCTM XUMHHM JJIsI COBPEMEHHOW IMBHJIM3AlMU: B €€ TYMaHUCTHYECKON
HANpaBICHHOCTH M BaXXHOW pPOJIM B CO3JAHUU HOBOM 0a3pl MaTepHabHOW KYJBTYPHI, PEIICHUH TII0OAJIBHBIX MPoOiIeM
YCTOMYUBOTO pAa3BUTHS YETIOBEYECTBA — CHIPHEBO, DHEPTETUUECKOI, MUIIIEBOM U AKOJIOTHYECKOM 0€30IaCHOCTH, B Pa3BUTHU
MEAMIIMHBI, 00ECTIEYeHIH YCIOBUHN YCIIEUTHOTO TPY/a M 9KOJOTHYECKH KOM(DOPTHOM JKU3HH KaK0TO YjeHa OOIIECTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: TOHHMMAaHHUS CYIIHOCTH METOJOB IMO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4yaeMble 3HAHUS Ul aHaiu3a U OOBSICHEHUS SBICHHHM OKPYXKAIOIIEr0 MUpa U
IPOUCXOASIINX B HEM U3MEHEHHH, yMEHHUS JeJ1laTh 000CHOBAaHHbBIE 3aKJIFOUEHHS Ha OCHOBE HAYUHBIX (DAKTOB ¥ HIMEIOIIUXCSI
JAHHBIX C [EbI0 TOTYYSHHS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEIHbHO MCTOJIh30BaTh XUMUUECKUE 3HAHUS ISl PEIICHUS MPOOJIeM B PeabHBIX JKU3HEHHBIX
CUTYaIusX;

MHTEpeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJIyUYE€HHUIO HOBBIX
3HAHUH IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax npodheccuoHanbHOU NeITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHSI Y4eOHOro npeameTa « XMMHUs Ha YPOBHE CPEIHEro o0Iiero oopazoBaHus
BKJIFOYAIOT:

3HauUMMble JUIsi  (OPMHPOBAaHUS MHUPOBO33PEHHS OOYYAIOMIMXCS MEXIUCHMIUIMHAPHBIE  (MEXMIPEIMETHBIE)
oOllleHay4YHbIe TOHATHS, OTPAXKAIOIIME IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHCIU(PUKY METOJIOB TO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECCTBO, DHEPTHUA, SBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIA (HaKT,
IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSs, UCCIIeI0BaHNE, HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCalbHble y4yeOHble IEHCTBUA (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COIIMAIBHON KOMITETEHIIUHA 00YJaroNuXCs;

CIOCOOHOCTh OOYYaromMXCsl HMCHOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHUS U
YHUBEpCaIbHbIC YUeOHbIE IEUCTBUS B TIO3HABATEILHON M COIUAIILHOM MPaKTHKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHUE YHHBEPCAJbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHHUKATUBHBIMHU U PETYJISITUBHBIMU JIEUCTBUSIMU.

OBJ1aieHNe YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMU A€ CTBUSIMM:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATEIFHO (POPMYJIMPOBATH U aKTYaTM3UPOBATH IPOOIEMY, BCECTOPOHHE € paccMaTpUBaTh;

ONpeAcisATh e JACSATEIbHOCTH, 3ajJaBasi MapaMeTpbl M KPUTEPUM HUX JTOCTHKEHHUS, COOTHOCUTH PE3YJIbTAThI
JEATEIIBHOCTH C MOCTABJICHHBIMU LETISIMH;

MCIIOJIB30BaTh IPU OCBOCHUU 3HAHUHN MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIACIATh XapaKTePHbIE MPU3HAKU TOHSATUH
U yCTaHaBJIMBAaTh MUX B3aUMOCBS3b, MCIOJIL30BATh COOTBETCTBYIOIIUE TMOHSTHS Ji1 OOBICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUIA;

BBIOMPATHh OCHOBAHUS U KPUTEPUH JIJISl KJIACCU(DUKAIIUN BEIIECTB U XUMHUYECKUX PEAKIINIA;

YCTaHABJIMBATh PUYNHHO-CIIEICTBEHHBIEC CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHbBIC, [0 AHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYUHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPE0OPa30BhIBATH
MOJICJIbHBIE TIPEACTABICHUS] — XUMHYECKUH 3HAK (CHMBOJ) DJIEMEHTA, XUMUYecKas (opMyiia, YPaBHEHHE XHMHUUYECKOU
peakiuu — TMpPU PEHICHUH Y4YeOHBIX IMO3HABATENBHBIX W MPAKTUYECKUX 3a/lad, MPUMEHSITh Ha3BaHHBIE MOJICTbHBIC
MPECTABICHUS 1JI BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUMA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIU;

dbopMyIpOBaTh IEH U 337a491 UCCIICIOBAHUS, CTIOJIB30BaTh MMOCTABJICHHBIE U CAMOCTOSITEIHHO CHOPMYITHUPOBAHHBIC
BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS W OCHOBBI i1 (POPMHPOBAHUSI THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIJICTh HABBIKAMHU  CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUSI W TPOBEICHUA  YUYCHUYECKHUX  OKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHMsI HaOMIOMaTh 3a XOJOM TIPOIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar,
dbopmynupoBaTh 00O0OIIEHUS W BBIBOJABI OTHOCHTEIBHO JOCTOBEPHOCTH pE3YyJIhTATOB WCCIIEIOBAHUS, COCTaBISAThH
000CHOBaHHBIN OTUET O MPOJIETIAHHON padoTe;



npuoOpeTaTh OMBIT YYEHUUYECKOW HCCIIEeNOBATEIBLCKOM M IMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOJOB PEUICHUs MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IMYHBIX METO/IOB
MO3HAHUS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3IUYHBIX MCTOYHMKAX WH(pOpManmu (HAy4dHO-TIOMYJsIpHAs JHUTepaTypa XHMHYECKOTO
coliepaHusl, CIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh MHGOPMAILMIO PA3IHUYHBIX BHUJIOB U (PopM
IIPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

dbopMyIHpOBATH 3aIIPOCHl U MMPUMEHSTh PA3IUYHBIE METO/IbI MIPU MOKUCKE U 0TOOpE MH(POpMALINK, HEOOXOIUMON ISt
BBINIOJIHEHUS YUEOHBIX 3a7a4 ONPEIeIEHHOTO TUIIA;

NpUOOpPETaTh OMBIT HMCMHOJIb30BAaHUSI MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH W Pa3JIMYHBIX MOHCKOBBIX
CUCTEM;

CaMOCTOATENFHO BBIOMpATh ONTHUMAaNIbHYIO (opMy mpescTaBieHus uWHOpMmanuu (cxembl, rpaduku, TUarpaMmbl,
TaOJHILIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KayecTBE CpPEJACTBa NpH paboTe C XUMUYECKOM HHPOpMALUEH: MPUMEHSATH
MEXIpeaMeTHbIe (HU3NUeCcKre U MaTeMaTHUeCKUE) 3HAKU U CUMBOJIBI, (POpMyIibl, aO0OpeBUATYpbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJi€ JMajora W/WIW TUCKYCCHUHU, BBICKA3bIBaTh HWJIEH,
(bopMyIMpPOBATH CBOU MPEAJIOKEHUSI OTHOCUTENBHO BBIITOJHEHMS PEI0KEHHOM 3a1a4H;

BBICTYIIaTh C NPE3CHTAIlMEN pPe3yJbTaTOB IO3HABATEIBHON MESITEIbHOCTH, MOJYYEHHBIX CaMOCTOATEIbHO WU
COBMECTHO CO CBEPCTHUKAaMU IPH BBINOJIHEHUH XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUUECKONH padOThl MO MCCIIEI0BAaHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaiu3alli yueOHOTO MpoeKTa U (POPMYIUPOBATh BEIBOABI MO pe3yJbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM MMyTEM COTJIacOBaHUS MO3UIMI B X0J1e 00CY X ACHHUS 1 OOMEHA MHEHUSAMH.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILIECTBISATH CBOKO MIO3HABATEIBHYIO AESATENBHOCTD, ONIPEAEIss €€ el U 3a/1a4H,
KOHTPOJIUPOBATh U MO Mepe HEOOXOIWMOCTH KOPPEKTUPOBATH TpEjIaraeMplii aJlrOpUTM JCHCTBUN TPU BHITIOJHEHUU



y4eOHBIX M UCCJIeI0BATEIBCKUX 3a/1a4, BHIOUpaTh Hanbosee 3(hPeKTUBHBIN CIOCO0 X pEeHIeHUs ¢ YUIETOM MOTyUEeHUS HOBBIX
3HaHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;
OCYUIECTBIISTH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOIIEHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpeameTHBIE PE3YNIBTATHI OCBOCHMSI Kypca «OpraHnyeckast XUMHUsD> OTPaKaroT:

c(OPMHPOBAHHOCTh MPEICTABICHUNA O XMMHYECKOW COCTABISIONIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, POJIU
XUMUU B TO3HAHWM SIBJIEHUN TPUPOABL, B (POPMUPOBAHUM MBIIUIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIHMOHAJIBHOU
I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHus] IPAKTUUECKUX 3a7ad U HKOJIOTHMYECKH 0OOCHOBAHHOTO OTHOILEHHUSI K CBOEMY
310pOBBIO U IIPUPOJIHOM CpELE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAaHUW, KOTOPasi BKJIFOYAET: OCHOBOIIOJIATAOIINE MOHATUSA (XUMUYECKUNA 3JIEMEHT,
aToM, AJIEKTPOHHAasA 000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUUECKAs CBSA3b, CTPYKTYpHas
dbopmyna (pa3BépHyTas U COKpalIEHHast ), MOJIb, MOJISIpHAS Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeeT, QYHKIIMOHATbHAS
rpynna, paaukai, U30MepHs, U30MEPbI, TOMOJIOTHYECKUI P, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOI U a30TCOAEPIKAIIHE
COEIMHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIE COCIMHEHUs); TEOPUU U 3aKOHBI (Teopus
CTpOEHHUs opraHudeckux BemectB A. M. bByTiepoBa, 3aKOH COXpaHEHHMsS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XMMHUH; MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAILME B OCHOBE MIOHUMAaHUS MPUUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBICHUM, (PAKTOJOTHYECKHE CBEACHHS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U OE30MaCHOM HCIOIb30BaHUU
BaXHEHIIINX OPraHUYEeCKUX BEUIECTB B ObITY M MPAKTUYECKON JESTEIBHOCTH YEI0BEKa;

cOpPMHPOBAHHOCTh YMEHHI BBISBJIATh XapaKTepHbIC TPU3HAKU TIOHSATHUN, YCTAHABIMBATH WX B3aWMOCBS3b,
MCITI0JIb30BaTh COOTBETCTBYIOIME MOHATHUS MPU ONTMCAHUU COCTaBa, CTPOCHUSI U TPEBPAILICHU OPraHUYECKUX COECIMHEHU;

c(OPMHPOBAHHOCTh YMEHHUI MCIOJIb30BATh XUMUYECKYI0 CHMBOJIMKY JJII COCTaBJICHUS MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHOW) (OPMYJT OpPraHMYECKUX BEIIECTB W YPABHCHHM XUMHUYECKHX PEaKIIUH,



U3TOTABIMBATh MOJIETM MOJIEKYJI OPraHWYeCKHX BEHIECTB MJIsi WILTIOCTPALMM MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOIO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAAJICKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIECTB MO UX COCTABY U
CTPOCHHIO K OINpeAeaEHHOMY KIIacCy/TpyIie COeTUHEHHUH (YriIeBOJOPOMAbI, KHUCIOPOA U a30TCOAEpKAIINE COCTUHEHMUS,
BBICOKOMOJICKYJISIPHBIC COCIWHCHHMS), JaBaTh WM Ha3BaHUs 1o cuctematudeckoil Homenkimarype (IUPAC), a rtaxxke
NPUBOJUTH TPUBHAJIbHBIE HA3BaHUS OTACJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH, dTHUICHIJINKOIb,
IJUUEpUH, (QeHosd, (opManbAeTui, aleTalbleru]l, MypaBbUHas KHCJIOTA, YKCYCHAs KHCJOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, (PPYKTO3a, Kpaxmall, HEeJII0JI03a, TJIULHH);

c(OpPMHPOBAHHOCTh YMEHHS ONPEIEHATh BUIbl XMMUYECKOU CBSI3M B OPraHUYECKHX COEAMHEHUSIX (OAMHAPHBIE U
KpaTHBIE);

c(pOPMUPOBAHHOCTb YMEHUSI IPUMEHSATH MOJI0KEHUSI TEOPUH CTPOEHUS Oprannyeckux BemectB A. M. bytneposa s
00BsICHEHUS 3aBUCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHUSI MAaCChl BELLIECTB;

c(OpMHPOBAHHOCTh YMEHUI XapaKTEpPU30BaTh COCTaB, CTPOEHUE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA TUIIMYHBIX
NpeCTaBUTENeH Pa3TUYHbBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, MIPOIUJICH, alleTuiieH, OyTaanen-1,3,
MeTwiI0yTaaueH-1,3, 0eH301, MEeTaHOJ, TAHOJ, ITUIICHTJIMKOJIb, TIUIEPUH, (PeHO, alleTanbAerul], MypaBbuHas U YKCyCHas
KHCJIOTBI, TJIFOK03a, KpaxMaJl, LEJUII0JI03a, aMUHOYKCYCHAs! KHCIIOTa), WJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXAY HUMMU
YPaBHEHUSIMU COOTBETCTBYIOIIHUX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(OpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTJI€BOJIOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBIN I'a3, YroJib),
CIOCOOBI UX NEPEPadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJAUTH BBHIYMCICHUS MO XMMHUYECKUM ypaBHEHHUSM (Macchl, 00bEéMa, KOJINYECTBA
UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB
WM POAYKTOB PEaKIINM);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HaHUI 00 OCHOBHBIX METOJaX HAyYHOT'O MO3HAHUS, UCIOJIb3yEeMbIX
B XMMHUHU IPHU U3YyYEHUU BEIIECTB U XUMHUYECKUX SIBJICHUM (HAOIIOJIEHHE, U3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
VICITIOJIB30BATh CUCTEMHBIE XUMUUECKUE 3HAHUS IS IPUHSTHS PELIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEUIECTBAMU U UX IPUMEHEHHEM,;



chOpMHUPOBAHHOCTh yMEHUM COOJIIOJaTh TMpaBWja TMOJb30BAHUS XUMHUUYECKOM TMOCcyao u 1abopaTOpHBIM
o0opymoBaHHEM, a TaKXKe MpaBuia OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUM C HMHCTPYKIIUSIMHU I10 BBITTOJHEHHUIO
71a00paTOPHBIX XUMHYECKUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBITIOJHATh XUMUYCCKUAN IKCIEPUMEHT (MIPEBPAIICHUS OPTaHUICCKUX
BEIIECTB MPU HATPEBaHUH, TIOTyUYECHUE dTUIICHA U U3YYCHHE €TO CBOMCTB, KAUECTBEHHBIC PEAKIINA OPTaHUYECKHUX BEIIECTB,
JeHaTypalys OeJKOB MPU HAarpeBaHUM, IIBETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH C MPaBUJIAMHU TEXHUKHU 0€30MMacHOCTH
pu 0OpaIlIEHUU C BEIECTBAMHU U JIA0OPATOPHBIM 000PYAOBaHUEM, MIPEACTABIISITH PE3YIbTAThl XUMHUUECKOTO SKCIIEPUMEHTA
B (hopMe 3aIrcu ypaBHEHUH COOTBETCTBYIOIINX PEAKITUH M ()OPMYITHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIBTATOB;

c(hOPMHPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJIU3UPOBATH XUMHUYECKYI0 HH(POPMAIHIO, MOJIYYaeMYI0 W3 Pa3HBIX
MCTOYHUKOB (CpeACTBAa MAacCOBOUM MH(popMalnu, UHTEpHET U IPYyTHUX);

c(hOpMHPOBAHHOCTh YMEHUH COOJI0/IaTh MPaBUiia SKOJOTHYECKU 11eTIeCO00Pa3HOT0 MOBENICHUS B OBITY M TPYAOBOU
NESATEIPHOCTH B IIEJIIX COXPAHEHHUS CBOErO 370POBbS W OKPYXKAIOIIEH NPUPOIHON Cpelbl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBHSI Ha )KMBBIC OPTAHU3MBI OTIPEACIEHHBIX OPraHUIECKUX BEIIECTB, TOHMUMAas cMbICH moka3arens [1IK, moscHATh
Ha IPUMEPax CrocoO0bl YMEHBIIIEHUS U TTPEAOTBPAIICHUS UX BPEIHOTO BO3CHCTBHSI HA OPTaHNU3M YEJIOBEKa,

JUIsT OOY4YaroIIMXCSd C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE TNPUMEHSTH 3HAHUA 00 OCHOBHBIX
JIOCTYITHBIX METO[aX MO3HAHUSI BEIIECTB M XUMUYECKUX SIBIICHU;

JUISL CICTIBIX M CITA0OBHUIAIINX 00YUaAOIIMXCS: YMEHHUE UCIIOIB30BaTh PElIbe()HO-TOUCUHYIO CUCTeMY 0003HaueHH JI.
Bbpaitns nis 3anucu XuMudeckux Gopmyl.

11 KIIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0I11as U HeopraHudeckasi XMMUs» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUIN: O XMMHUYECKON COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpPA, POJIU
XUMUU B TIO3HAHWM SIBJICHUN TPHUPOABI, B (POPMUPOBAHUU MBINIIEHUS W KYJIbTYpPhl JIMYHOCTH, €€ (YyHKIIMOHATHHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUYECKUX 3a7a4 M IKOJOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY
3J0POBBIO ¥ IPUPOAHOM CPENE;



BJIQ/ICHUE CUCTEMOW XMMHUYECKUX 3HAHWH, KOTOpask BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKHUI HJIEMEHT,
aToMm, W30TOM, S-, P-, O- 3JIEKTpOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA O00BEM, BaJICHTHOCTH,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBA3b (KOBAJIECHTHAs, MOHHAsI, METAJUIMYECKas, BOJOPOJIHAs),
KpUCTaJUIMYECKasl PEIETKA, TUIBI XUMHYECKUX PEaKLUid, PacTBOP, AJIEKTPOIUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHYECKAS
JUCCOLIMAIINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOM PEAaKIINA, XHMHUYECKOE PABHOBECHUE); TEOPHH U 3aKOHBI
(Teopus NEKTPOIUTHUECKOM TMCCOLMaluy, epruoandeckuii 3akoH . 1. MeneneeBa, 3aKk0H COXpaHEHHsI MAacChl BEIIECTB,
3aKOH COXPaHEHUs U MPEBPALICHHSI SHEPTUU TP XUMUYECKUX PEaKLHUsX ), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JICKALUIME B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKUX SIBJICHHM,
(aKTOJOTMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBE, IOJy4YEHHMH U O€30MacHOM HCIOJIb30BAHMHM BAKHEUIIUX
HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHHUM BBISABIATh XapaKTEpHblEe IPU3HAKM MOHSATHM, YyCTaHAaBIMBAaTh HMX B3aUMOCBS3b,
UCITI0JIB30BaTh COOTBETCTBYIOLINE ITOHATHUS IIPH ONMCAHUHA HEOPTaHWUYECKHUX BEIECTB U UX NPEBPALLECHU;

c(OpMHPOBAHHOCTh YMEHUH HUCII0IB30BATh XUMUYECKYIO CHMBOJIMKY JIJIsI COCTABJICHUS (POPMYJT BELIECTB U YpaBHEHUI
XUMHYECKHUX peaknui, cucreMatuieckyto HomeHkIatypy (IUPAC) u TpuBnansHble HA3BaHUS OTJCIBHBIX HEOPTAaHHUECKUX
BellecTB (yrapHblil ra3, yrieKuciblid a3, aMMuaK, raiéHas u3BecTb, Heral€Has U3BeCThb, MUTHEBASI COJIA, TUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUH ONPEAEIIATh BAJIEHTHOCTh U CTENIEHb OKUCIEHUS] XUMUYECKUX JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOr0 COCTaBa, BUJl XMMHUYECKON CBSI3M (KOBAJIEHTHAs, MOHHASI, METAJUIMYECKAs, BOAOPO/IHAsA) B COCAMHEHUSX, TUIL
KPUCTAJUIMYECKOW PEIIETKA KOHKPETHOTO BEUIECTBA (ATOMHAs, MOJIEKYJIIpHAs, MIOHHAs, METAJUIMYECKas ), XapaKTep Cpeibl
B BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCAMHEHUI;

c(OPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh NPUHAIJICKHOCTh HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K
ornpeAenEHHOMY KJIacCy/Tpymie coeTMHEHUH (ITPOCThIE BEUIECTBA — METAJUIBI U HEMETAILJIbl, OKCH/JIbI, OCHOBAHUS, KUCJIOTHI,
am(poTepHbIEC TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMBbICH Nepruoandeckoro 3akoHa J. 1. MeneneeBa u 1eMOHCTPUPOBATH €T0
CHUCTEMATU3HUPYIOLIYIO0, OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUY;

c(OpMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUECKUX 3JIEMEHTOB 1—4 nepruoioB
[lepuomuueckoit cuctembl xumuueckux syemeHToB J[. M. MeHnaeneeBa, MCHOAB3ysl MOHATHSA «S-, P-, O-3JEKTPOHHBIC



opOUTaAIINY, «IHEPTETUUCCKUE YPOBHU», OOBIACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX
COEIMHEHUH MO TIepruoaaM U rpymnmnam llepruognueckoi cucrteMsl XuMuueckux 3iaemMeHToB . . Menaeneena,;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMHUYECKUE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, IMOATBEPXKAATh CYIIECTBOBAHHE T€HETUUYECKOM CBSI3M MEXAY HEOPraHMYECKHMMHU BEIIECTBAMU C
MMOMOIIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHUS KIaCCU(DHUITMPOBATh XUMHYECKHE PEAKIIUU TI0 Pa3IUYHBIM IIPU3HAKAM (YUCITY U COCTaBY
pearupymrommx BeIIecTB, TEII0BOMY 3G (EKTy peakiuu, U3MEHEHHMIO CTEICHEH OKHUCIICHHS AJIEMEHTOB, OOpPaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEAKLIMM Pa3IMYHBIX TUIOB, MOJHBIE U COKPAIIEHHBIC YPAaBHEHUS
peakiuii HOHHOTO OOMEHA, YYUThIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIMU UAYT /10 KOHIIA;

c(hOPMHUPOBAHHOCTh yYMEHUM TIPOBOJMTH PEAKIMH, TOJATBEP)KIAIONIME KAYeCTBEHHBIM COCTAB Pa3IMUHBIX
HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIME B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX
BCIIICCTB;

c(hOpMUPOBAHHOCTh YMEHHMH PAaCKpPbhIBATh CYIIHOCTh OKHCJIMTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMN MOCPEICTBOM
COCTaBJICHHMSI DJICKTPOHHOTO OalaHca 3TUX PeaKInii;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMHUUYECKOM pEakIMu OT Pa3IMYHBIX (PAKTOPOB;
XapaKkTep CMEIICHUS XMMHUYECKOT0 paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO Bo3aecTBus (mpunmun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTEepH30BaTh XHWMHUYECKHE IMPOIECCHI, JIekKAIIUEe B OCHOBE MMPOMBIILICHHOTO
MOJTYYEHHUsI CEPHOM KUCIIOThI, aMMHUaKa, a Takke ChOPMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYHBIX MPUHLUNAX U
HKOJIOTHYECKUX IPOoOIeMax XUMHUYECKOr0 IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS C HCIOJH30BAHUEM TOHITHS «MaccoBas JOJis BEIIECTBA B
pacTBope», 00bEMHBIX OTHOIIEHUN Ta30B ITPU XUMMUYECKUX PEAKIUIX, MACChl BEIIECTBA WJIM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WM O0BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIMU BEILIECTB, TEIIOBOrO A (PeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTUU;

chOpMHPOBAHHOCT, YMEHUW COONIOJATh TMpaBUja TMOJH30BAHUS XHMHYECKOM TIOCYIOM U JaOOpaTOPHBIM
o0opynoBaHMEM, a TaK)Ke MpaBuUjia OOpaIlEHHsS C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITIOJHEHUIO
J1a00paTOPHBIX XUMHUECKUX OTIBITOB;



c(OpPMHPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBIMOJHATh XUMHUYECKUN SKCHEPUMEHT (pa3ioKeHue IMepoKcuIa
BOZOpPO/Ia B NPHUCYTCTBHM KaTajld3aTopa, OIpPEAENICHHE Cpellbl PacTBOPOB BEIIECTB C TMOMOIIBI0 YHUBEPCAIBHOIO
WHMKATOPA, BIUSHUE PA3IMYHBIX ()AaKTOPOB Ha CKOPOCTh XUMHUECKOM PEaKIuu, peakilii HOHHOTO OOMEHa, KAYeCTBEHHbIE
peaknuu Ha cynbdaT-, KapOoHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIIEHNE IKCIIEPUMEHTAILHBIX 3a/1a4 TI0 TeMaM
«Metamne» u «HemeTamie») B COOTBETCTBUU C MPABUJIAMH TEXHUKHA O€30MACHOCTH MpU OOpAIICHWH C BEIIECTBAMU U
7abopaTOpHBIM 000PYJOBAaHUEM, MPEACTABIATh PE3yJIbTaThl XUMHUUYECKOTO IKCIIEPUMEHTa B (opMe 3alucH ypaBHEHHM
COOTBETCTBYIOIIMX Peakluii U (GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPHUTHYCCKH aHAJIU3UPOBAThH XUMHUYECKYI0 HH(POPMAIHIO, MOJYYaeMYI0 W3 Pa3HBIX
HMCTOYHHUKOB (CPEJCTBA MACCOBOM KOMMYHHUKAIUU, IHTEPHET U IPYTHX);

c(OpMUPOBAHHOCTh YMEHUHN COOIOAATH MPaBUiIa SKOJOTHUECKH LIETIECO00PA3HOTO MOBEICHUS B OBITY M TPYIOBOM
NEATEIPHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS W OKPYXKAIOIIEH NPUPOIHON Cpelbl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBUSI Ha KMBBIE OPraHU3MbI ONPEACIEHHBIX BEIIEeCTB, MOHUMas cMbich nokazatesns [1/IK, moscHsaTs Ha mpumepax
CIIOCOOBI YMEHBIIIEHUS U TTPEAOTBPAIIECHUS UX BPEIHOTO BO3ICHCTBHSI HA OPTaHU3M YEJIOBEKA,

JUIsT OOyYarOIIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE TPUMEHSATH 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO[aX MO3HAHUSI BEIIECTB M XUMUYECKUX SIBIICHUN;

JUTSI CJICTIBIX M CITA00BUIANIUX O0yUYaIOIIMXCA: YMEHHUE UCTIOIb30BaTh peibe(HO-TOUeUHYI0 cucTeMy o003HaueHuii J1.
bpaiins s 3anucu xumMudeckux Gopmyi.

KPUTEPUU OLIEHUBAHMS U KPATKOE OITUCAHUE CUCTEMbI OLIEHKHM TOCTUKEHUA
OBYYAIOILIUXCS

Pe3ynbTarsl 00yueHus: XUMUU AOKHBI COOTBETCTBOBATH OOIINM 33/1a4aM IpeaMeTa U TpeOOBaHUSIM K €r0 YCBOCHHIO.
Pe3ynbTarhl 00yueHuUs! OLIEHUBAIOTCA MO MATHOATBEHOM cucteme. [Ipu olleHKe yUHTHIBAIOTCS CIIEAYIONIME KauyeCTBEHHBIE
MOKa3aTeIn OTBETOB:

* r1yOuHa (COOTBETCTBHE U3yUYCHHBIM TEOPETUUECKUM OOOOIIECHUSIM);

*0CO3HAaHHOCTH (COOTBETCTBHE TPEOYEMbIM B IPOrpaMMe YMEHUSM MIPUMEHSTH MOTYYSHHYIO HH(OPMALIUIO);

*[T0JIHOTA (COOTBETCTBHE 00BEMY MPOTPaMMBbI ¥ MHPOPMAIINY YUEOHUKA).



[Ipu olileHKE YYUTHIBAIOTCSA YUCIIO U XapaKTep OMHMOOK (CyIIeCTBEHHBIE UM HECYIIIECTBEHHBIE).

Cy1iecTBeHHbIE OITMOKHM CBA3aHBI C HEJOCTATOYHON INIyOMHOM U OCO3HAHHOCTBIO OTBETA (HAPUMEp, YYEHUK HETIPABUIILHO
yKa3ajl OCHOBHBIC MPU3HAKU MOHSITHH, SABICHUHN, XapaKTEpHbIE CBOWCTBA BEIECTB, HEMPABUIHLHO CHOPMYITHPOBAT 3aKOH,
NPaBWJIO U T.J. WIM YYEHUK HE CMOT MPUMEHUTh TEOPETUYECKHE 3HAHHs Ui OOBSICHEHHUS U MpEACKa3aHus SBICHUM,
YCTaHOBJICHUH MIPUUYUHHO-CIIEJCTBEHHBIX CBA3EH, CpaBHEHUS U KJIacCU(UKALIUU SBICHUH U T. I1.).

HecymecTBenHbie OmMMUOKH OMPEENAIOTCS HEMOJIHOTOW OTBEeTa (HampuMep, YMyIIeHHWE U3 BHUJA KaKoro-indo Hexapak-
TEPHOTO (paKTa P OMHCAHUU BEIIECTBA, mporecca). K HuM MOKHO OTHECTH OTOBOPKH, OMTUCKHU, TOMYIIICHHbIE 10 HEBHUMA-
TEJIBLHOCTH (HampuMmep, Ha JBa W 0o0Jiee YpaBHEHMI peakIuii B TMOJHOM HOHHOM BHJE JOIYyIIeHa OJHAa OmHOKa B
0003HaYEeHNH 3apsia UOHA).

Pesynbrarel 0OydeHusi MpoBEPSIIOTCS B MPOLIECCE YCTHBIX U MUChMEHHBIX OTBETOB YUAIUXCS, & TAKXKE MPU BBHITOTHECHUH
UMU XUMHUYECKOTO IKCIIEPUMEHTA.

OueHKa YCTHOIO 0TBETa

Ouenka «5»:

* OTBET MOJIHBIM Y ITPAaBWIBHBIA HA OCHOBAHUY U3YYEHHBIX TEOPHIA;

* MaTepHUal U3JI0KEH B ONPENEIICHHON JIOTHYECKOM MTOCIIEN0BATEIBHOCTH, JIUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITEIbHBIN.

Ouenka «4»:

* OTBET MOJIHBIM U NTPABWJIBHBIA HA OCHOBAHUM U3YUYEHHBIX TEOPHUIL;

* MaTepuaj U3JI0KEH B ONPEACICHHON JTOTUYECKOMN MTOCIEA0BATENBHOCTH, IIPU 3TOM JIOIYIIEHBI ABE-TPU HECYILIECTBEHHBIE
OIIMOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «3»:

* OTBET IOJIHBIN, HO TIPU 3TOM JIOIYIIIEHA CYIIIECTBEHHAsI OITMOKA WJIM OTBET HEIOJIHBIN, HECBSA3HBIA.

OueHka «2»:

* IIpU OTBETE OOHAPYKEHO HEMOHHWMAHHUE y4YalIMMCSi OCHOBHOTO COJAEpaHHs y4yeOHOro mMarepualia Wid JOIYIICHbI Cy-
IIECTBEHHBIC OITUOKHU, KOTOPBIC YUAIIMIACS HE MOXKET UCTIPABUTH TIPHU HABOISAIINX BOIPOCAX YUUTEIIS.

Ouenka «1»:

* OTCYTCTBHUE OTBETA.

OneHka NMCLMEHHBIX padoT

OueHka IKCNepUMEHTAJIbHBIX YMEHUH




Or1eHKa CTaBUTCSl HA OCHOBAHMM HAOJIIOJCHUS 3a YUalllUMUCS U THChbMEHHOT'O OTYETa 3a padoTy.

Onenka «5».

* paboTa BHITIOJIHEHA MTOJTHOCTHIO M MPABHIILHO, ClICTIaHbI MPABWIbHBIC HAOFOCHHS W BBIBOIBI;

* DKCIIEPUMEHT OCYIIIECTBIJICH IO IIaHy C YIETOM TEXHUKH O€30MaCHOCTH W MPAaBWII paOOTHI C BEIIECTBAMH U 000pyA0Ba-
HHEM;

* MMPOSIBJICHBI ~ OPTaHU3AIMOHHO-TPYJAOBBIC yMEHUSA (TIOIJEPKUBAIOTCA YUCTOTA pabOvYero MecTa v MOpsIOK Ha CTOJIE,
HYKOHOMHO HCIIOB3YIOTCS PEAKTUBHI).

Onenka «4».

 paboTa BBHITIOJIHEHA MIPABWIIHHO, CACIAHbI IIPAaBUJIbHBIC HAOIIOICHUS U BBIBOJIBI, HO TIPH 3TOM SKCIIEPUMEHT IIPOBEJICH HE
MOJTHOCTBIO WJIM JOMYIIEHBI HECYIIECTBEHHBIC OMMUOKHU B pabOTe C BeleCTBaMU U 000py10BaHHUEM

Onenka «3».

* paboTa BBITIOTHEHA ITPABUJIBHO HE MEHEe YeM HAIMOJOBUHY WJIU JOMYIIeHA CYIIECTBEHHAs OITMOKa B X0J1¢ YKCIICPUMEHTA,
B 00BSICHEHUH, B 0hOpPMIICHUHU PabOTHI, B COOJIIOICHUH MPABUJI TEXHUKH O€30ITaCHOCTHU ITPH paboTe C BEIIECTBAMHU B 000pY-
JIOBAaHUEM, KOTOpas MCHPABISICTCS IO TPEOOBAHUIO YIUTEIIS.

OneHka «2»:

* OMyUIEHBI ABE (M 00Jiee) CyIIECTBEHHbIE OIIMOKU B XOJ/I€ AKCIIEPUMEHTA, B O0OBSICHEHUH, B OPOPMIIEHUH pabOThI, B CO-
OJIFOICHUH TIPaBUJI TEXHUKH 0€30MMaCHOCTH MpH paboTe ¢ BEMIECTBAMU U 000pYAOBaHUEM, KOTOPBIC YUAIIUNUCS HE MOXKET
UCITPaBUTH JaKe IO TPEOOBAHUIO YIUTEISI.

Onenka «1»:

* paboTa He BHITIOJIHEHA, Y YYAIIEeTOCsS OTCYTCTBYIOT IKCIIEPUMEHTALHBIC YMCHHUSI.

OneHka YMEeHMH peliaTh YKCIIepuMeHTaIbHbIE 3aa4YH

Onenka «5»:

* [UTaH PEIICHMS COCTABJICH ITPABUIIBHO;

* MPABWJILHO OCYIIECTBIJICH MOJ00P XUMHUECKIX PEAKTUBOB U 000PYI0BAHUS;

* JJaHO MOJIHOE OOBICHEHHUE U CACIaHbl BEIBOILI.

Ouenka «4»:

* [JIaH PEIICHUS COCTaBJICH MPAaBUIBHO;

* MPaBUJIBLHO OCYIIECTBJICH MOAOOP XUMHUYECKHX PEaKTUBOM M OOOpYIOBaHMsS, MPH 3TOM JOIYIICHO He Oojee IBYX
HECYIIECTBEHHBIX OITMOOK B OOBSICHEHUH U BBIBOJIAX.




Ounenka «3»:

* [UIaH PEILICHUS COCTABJIEH MPABUIIBHO;

*[IPABUJIBLHO OCYIIECTBIEH MOJ00P XUMHUYECKUX PEAKTHUBOB U OOOPYHOBaHUs, HO JIOMYyIIEHA CYIIECTBEHHAas OIIHOKa B
0O0BICHEHUHN U BBIBOJAX.

Onenka «2»:

* JIOTYIIEHHI J1B€ (1 OoJiee) OMMUOKY B TUTaHE PEIIEHUs, B TOA00pe XUMUYECKUX PEAKTUBOB M 000PYAOBaHUsA, B O0OBSICHEHUU
1 BBIBOJIAX.

Ounenka « 1 »:

* 33J1a4a HE peIIcHa.

OneHKa YMeHHii peniaTh pacyeTHhIE 32129

Ouenka «5»:

* B JIOTHYECKOM PACCYXJICHUU U PEIISHUH HET OIMOO0K, 3a7a4a pelleHa pallMOHAIBHBIM CIIOCOOOM.

Ouenka «4»:

*B JIOTUYECKOM DPACCy>KJICHUU U PEIIICHUU HET CYIIECTBEHHBIX OLIMOOK, HO 3a/laua pellieHa HepalliOHaJIbHBIM CIIOCOOOM HIIH
JOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIUOOK.

Onenka «3»:

*B JIOTUYECKOM PACCYXKJIECHUHM HET CYIECTBEHHBIX OIMOOK, HO JOMYIIeHAa CYIIECTBEHHAs OIMUOKAa B MAaTEeMaTUYECKHUX
pacuerax.

Onenka «2»:

*UMEIOTCS CYIIECTBEHHBIC OITMOKU B JIOTHYECKOM PACCYKJACHUU U B PELICHUH.

Ounenka «1»:

*OTCYTCTBHUE OTBETA Ha 3aJjaHUE.

O1eHKA NMCbMEHHBIX KOHTPOJIbHBIX PadoT

Onenka «5»:

*OTBET IMOJHBIN U TPABUIHHBIN, BO3MOXKHA HECYIIIECTBEHHAS OITHOKA.

Ouenka «4»:

*OTBET HEMOJHBIM WX TOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIHUOOK.

Onenka «3»:




*paboTa BBIMOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JOIMYIIEHA OJHA CYIIECTBEHHAs OImMOKa U MPH 3TOM JBE-TPU HECYIIECT-
BEHHBIE.

Onenka «2»:

*paboTa BHIMTOTHEHA MEHBIIIE Y€M HAITOJIOBUHY WJIH COJEPIKUT HECKOJBKO CYIIECTBEHHBIX OIMUOOK.

Onenka «1»:

*paboTa HE BHITIOJTHCHA.

[Tpu oreHKe BHITIOJHEHUS TUCHMEHHON KOHTPOJIBHOW pabOThl HEOOXOIUMO YUUTHIBATh TPEOOBAHMS €TUHOTO opdorpadu-
YECKOTO PeKUMa.

OTMeTKa 32 UTOTOBYIO KOHTPOJIbHYIO pabOTy KOPPEKTUPYET MPEAIICCTBYIONINE MMPU BBICTABICHUHA OTMETKH 34 YETBEPTh,
MOJYyTOJIUE, TO/I.

OneHka TeCTOBBIX padoT

Ounenka «5»

syyarnuiicst BeImoJHWI 90 — 100% paboThl.

Onenka «4»:

syqatuiicss BeInoaHua 70 — 90% paboTsl.

Onenka «3»:

syqaruiicss BeinoaHuia 40 — 70% paboTbl.

Onenka «2»:

syqaruiics BeInojaHui meHee 30% paboTsl.
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