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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XuMHUM Ha ypOBHE CpeaHero obmiero oOpa3oBaHus pa3paboraHa Ha ocHoBe denepanibHOrOo 3akoHa OT
29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit ®eneparnumny», TpeboBaHUN K pe3yiabTaTaM OCBOCHHS (denepanbHON
oOpa3oBaTenbHOU TporpaMmbl cpeaHero oomero oopaszoBanus (DOIT COO), nmpencraineHHbix B DeepanbHOM roCy1IapCTBEHHOM
obpazoBarenbHOM ctanaapre COO, ¢ yuérom KoHnenuuu mnpenogaBaHus y4eOHOTO MpeaMera «XHMHsS» B 00pa3oBaTelIbHBIX
opranmzanusx Poccuiickoit denepannu, peann3yrolMX OCHOBHbIE OOpa30BaTelIbHbIC MPOTPAMMbl, U OCHOBHBIX IOJIOKCHUHN
«Crparerun pa3zsutus Bocnutanus B Poccuiickoin ®enepauun Ha nepuon ao 2025 roga» (Pacnopsixenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOAOB K pa3paboTke MporpamMMbl MO XUMHHU, K OMNPEAEICHHUIO0 00Imel crparerud OOydeHHs, BOCTIHTAHUS U
pa3BUTHS OOydYarOIIMXCS cpeAcTBaMU ydeOHoro mnpeamera «Xumus» st 10—11 kimaccoB Ha 0a30BOM YpPOBHE COCTaBHIIU
koH1enTyaiabHble osoxkeHuss I'OC COO o B3anM0o00yCIOBIEHHOCTH LIENIEH, COAEPKAHMS, PE3YIbTaTOB 00yUYEeHHs U TPEOOBAHMI
K YPOBHIO IOJIFOTOBKH BBIITYCKHHKOB.

XuMHueckoe o0pa3oBaHHUE, MOJy4YaeMOE€ BBIMMYCKHUKaMU OOIIe00pa30BaTesIbHONW OpraHu3aluu, SBISETCS HEOThEMIIEMOM
4acThl0 WX 00Opa3zoBaHHOCTH. OHO CIY)KHT 3aBEPIIAIONIMM 3TAlOM pPEaM3allid Ha COOTBETCTBYIONIEM €My 0a30BOM YpPOBHE
KJTIOYEBBIX LIEHHOCTEW, MPUCYIIUX IEIOCTHOW CHCTEME XMMUUYECKOTO 00pa3oBaHUs. DTH IIEHHOCTU KacaloTCs MO3HAHUS 3aKOHOB
pUpOJibl, (POPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyJIBTYypbl UYEJIOBEKA, a TAKXKE IKOJOTMUYECKU OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 3/0pPOBbI0 U NpUPOAHON cpene. Peannsyercss xumuueckoe oOpazoBaHHE OOydalOIIUXCS HA YPOBHE CPENHEro OO0ILEero
oOpa3oBaHUs CpEACTBaMU y4eOHOIo mpeaMera «XUMHUsD, COAEpKaHHE M MOCTPOECHHUE KOTOPOTO OIpEAeNeHbl B Mporpamme Io
XUMUHU C YU4ETOM CrelM(UKA HAYKH XUMHUH, € 3HAYCHUS] B TIO3HAHWUU TIPUPOJBI U B MaTEPHAIBHON KU3HU OOIIECTBA, a TAKKE C
y4€ToM OOILIUX IIeJIe W MPUHIIUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHME CHCTEMbl CpEAHEro obmiero oOpa3oBaHUs B
Poccutickoit @enepannu.

XUMHS KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO0 POJb B COBPEMEHHOM ITMBUIIM3AIINM, B CO3/IaHUA HOBOM
0a3pl MarepuaibHON KynbTyphl. OHa BHOCHUT CBOM BKJIaJl B (DOPMHUPOBAHME PAllMOHAIIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHUE
IIEJIOCTHOTO TPECTABIEHUS 00 OKPYXKAIOIIEeM MHUPE KaK O €IWHCTBE MPHUPOMABI U YEIOBEKa, KOTOpoe (POopMHUpYyeTCs B XMMHUU HA
OCHOBE TMOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYXAIOLIEro MHUpPA, OCO3HAHHUS B3aUMOCBS3M MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOXHBIMU 00JIaCTAMU TPUMEHEHHUS.

TecHo B3aMMOAEHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XMMUS CTaja HEOThEMJIEMOW YacThbIO MHUPOBOM KYJIBTYPBI,
HEOOXOJMMBIM YCJIIOBHEM YCHEIIHOTO TPyJa M KM3HU KaKJ0ro wieHa oomiecTtBa. CoBpeMeHHasi XUMUS KaK HayKa CO3MJIaTebHasl,



KaK HayKa BBICOKMX TEXHOJIOTMW HaMpaBlieHa Ha peElieHuEe MOOANbHBIX MPOOJEM YCTOWYMBOIO pPa3BUTUS YEIOBEYECTBA —
CBIPBEBOM, IHEPTeTUUECKOM, MHUIIECBOM, SKOJIOTHUYECKON OC30IMaCHOCTH M OXPaHBI 3J0POBbSL.

B cootBeTcTBHM ¢ 00IMMU LEISIMU U IPUHITUTIAMH CPEHETO 00IIero oopa3zoBaHusl cojiepkanue npeamera «Xumus» (10-11
KJIaCcChl, 0a30BbIil YPOBEHb HW3YYCHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOMICKYIBTYPHYIO TOJATOTOBKY OOyYaromuxcs,
HEOOXOAUMYIO UM JJIsl BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEIIHOTO BKJIIOYEHUS B KWU3HB COIIMYMa, MPOIOJKEHUS
00pa3oBaHUs B Pa3IMYHBIX 00JACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUECH.

CocTaBngiomumMu mpenMera « XUMHs SIBISIFOTCS 0a30Bble Kypchl — «Opranudeckas xuMus» U «O01Iast 1 HeopraHudeckas
XUMHUSI», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHUSI KOTOPBIX SBJISIIOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUN MO HEOPTaHUYECKOM
XUMUU (C BKIIOYCHUEM 3HAHWA W3 OOIIeH XWMHHM) U OopraHudeckodl xummu. dopmupoBaHue TAaHHOW CHCTEMBbI 3HAHWI TpU
U3YYCHHH TpeAMeTa OOECIeYrBAET BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOTrooOpasusi BEIIECTB Ha OCHOBE OOIIUX TOHSTHH,
3aKOHOB M TEOPHUM XHMHH.

Crpykrypa coaepkanus KypcoB — «Opranumueckas xumusi» U «OOmas M HeopraHuyeckas XuMus» cHopMHpoBaHa B
nporpaMme IO XUMHUM Ha OCHOBE CHCTEMHOIO MOJXO/Aa K M3YyYEHHIO Y4eOHOro marepuaiia U oOyCIIOBJIEHa HCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHWM HA OMPENEIEHHBIX TCOPETUUYCCKUX YPOBHAX. Tak, B Kypce OPraHMYECKON XWMHH BEIIEeCTBA
paccMaTpUBarOTCs HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPTraHMYECKUX COCTMHEHUI, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKHUX
U DIIEKTPOHHBIX MPEACTABICHUN O CTpoeHuM BemiecTB. CBeAeHus 00 M3ydaeMbIX B Kypce BeIlleCTBaxX JAlOTCs B Pa3BUTHU — OT
VIJICBOJIOPO/IOB IO CJIOXKHBIX OMOJIOTMUECKH AaKTUBHBIX COCAMHEHHH. B Kypce opraHuueckoil XUMUU TMONXy4alOoT pa3BUTHE
copMupoBaHHBIE Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUsl MEpBOHAYAJbHBIC MPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIacCCU(DUKAIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XMMUYECKON peaKinu.

[Ton HOBBIM yTJIOM 3peHHUs B IpeaMere «XuMus» 0a30BOr0 YpOBHSA pacCMaTpHUBAETCS M3YUYEHHBIM HA YPOBHE OCHOBHOTO
o0miero oOpa3oBaHMs TEOPETUUYECKU Marepual W (PaKTOJOTHYECKHE CBEIECHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO0mias U HEOpraHWYecKas XUMHUsS» OOy4arouuMcs MPEIOoCTaBIsSEeTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
MEPUOMYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOMOJIOTUYECKUX TMO3UIMH, TIIy0)Ke MOHSITh HUCTOPUYECKOE H3MEHEHHE
(YHKITUN 3TOTO 3aKOHA — OT 00001aroIIel 10 OOBSICHSIONIEH U POTHO3UPYIOIIEH.

Enunas cucrema 3HaHM O Ba)KHEWIIMX BEIIECTBAaX, MX COCTABE, CTPOEHUHU, CBOWCTBAX M IPUMEHEHUHU, & TAKKE O
XUMHUYECKUX PEAKLHAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHWs NOMoJiHseTcs B Kypcax 10 m 11 kmaccoB sneMeHTamu
COJIEpKaHMsI, UMEIOIUMHU KYJIBTYPOJIIOTHUYECKUN U MPUKIATHON XapakTep. JTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U
XUMUH C JIPYTMMHU HayKaMH, PacKpbIBAIOT €€ PoJib B MO3HABATEIbHOW M MPAKTUYECKON NIESITEIILHOCTH YeIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHHIO YBAXKCHUS K TIPOIIECCY TBOPUECTBA B 0OJIACTH TEOPHUH U MPAKTUUYECKUX MPUTIOKEHUN XUMUH, TTOMOTAIOT BBIITYCKHUKY



OpUEHTHUPOBATHCSI B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX HpoOJIeMax, CBA3aHHBIX C XMMHEH, KPUTHYECKU OCMBICIHUBATH
MH(OPMAIUIO U IPUMEHSATH €€ JJIs TIOTIOJIHEHUS 3HaHUH, PEeLICHNsI HHTEIJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX UCCIIEA0BATEIbCKIX
3amad. B uenom comepxanue ydeOHOro mnpeamera «XUMHS» JAaHHOTO YPOBHS U3Y4YEHHsS] OPUEHTHPOBAHO Ha (OPMUPOBAHUE Yy
OOy4arommxcsi MHUPOBO33PEHUYECKOW OCHOBBI il TMOHUMaHHus (UIOCO(CKUX HIeH, TaKUX KaK: MaTepuajbHOE EIUHCTBO
HEOPraHUYECKOT0 M OPraHMYeCKOro Mupa, OOYyCIOBJIEHHOCTb CBOMCTB BEIIECTB MX COCTaBOM M CTPOCHHEM, O3HABAEMOCTH
NPUPOAHBIX SIBICHUN NYyTEM OJKCHEPUMEHTAa M PEIICHUsS MPOTHUBOPEUYMM MEXIy HOBBIMH (PaKTaMH M TEOPETUYECKUMHU
NPEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHUH B PEIICHUU SKOJIOTMYECKHX MPoOJieM, a Takke MpobieM cOepexeHus: IHEPreTUIeCKUX
PECYPCOB, CBIPbs, CO3AAHUS HOBBIX TEXHOJIOTUN U MATEPUAJIOB.

B nnane pemenus 3aay BOCOUTAaHMS, Pa3BUTHS U COL[MANTM3AIMH O0YyYalOIUXCs MPUHATHIE TPOrPAMMOI IO XUMHUU TOIXO/IbI
K OIpENEJICHUIO COIEP)KaHUs M MOCTPOEHUS NMpeAMEeTa MpeayCcMaTpruBaoT (GOPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JEWCTBUH,
UMEIIIUX 0a30BO€ 3HAYEHWE [UJIsl PA3JIMYHBIX BUJOB JEATEIBHOCTU: pEIICHHS MpoOieM, MOMCKa, aHaliu3a U 00pabdOTKH
uH(popMaIu, HEOOXOIMMBIX JJIsl TPUOOPETEHUS OIbITA MPAKTUYECKON U UCCIIEA0BATEIbCKON IEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE
MECTO B IO3HAHUU XUMUHU.

B mpakTuke mpenogaBaHUs XMMUU Kak Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, TaK U Ha YPOBHE CPEIHEro OOIIEero
o0Opa30BaHUsl, IPU OMNPEICIICHUU COJAEPKATEIbHON XapaKTEPUCTUKH LieJIel U3Y4YeHMsI IpeaMeTa HalpaBiIeHUEM IEpBOCTENEHHON
3HAYUMOCTH TPAAUIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB XMMHUYECKOW HAyKH KakK OOJACTH COBPEMEHHOIO €CTECTBO3HAHMS,
MPAKTUYECKOMN NEATEIbHOCTH YEJI0BEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C METOIMYECKOW TOYKH 3PEHHS TAKOU
ITOAXO/ K OIPEAEIICHUIO LIEJIEW U3yUYECHHS IPEAMETA SBIIECTCS BIIOJHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs IIABHBIMU LIEAIMH HM3y4eHHs] npeaMera «Xumus» Ha 0azoBom ypoBHe (10 —11 ki)
SABIIFOTCS:

(opMHUpOBaHUE CUCTEMbBl XMMUYECKUX 3HAHUI KaK BaXKHEHIIEH COCTaBIISIIOIIEH €CTeCTBEHHO-HAYYHON KAPTUHBI MUpPA, B OCHOBE
KOTOPO JiexkaT KIIF0UeBble MOHATHSA, ()yHIaMEHTaJIbHbBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U TIOHUMaHUe
CYLIHOCTHU JOCTYIHBIX 0000IIEHNH MUPOBO33PEHYECKOI0 XapaKTepa, O3HAKOMIIEHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBJICHMUS,
(dbopMUpOBaHUE U Pa3BUTUE MPEJICTABICHUN O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U XMMUUYECKUX PEaKLU, HEOOXOIUMBIX IS
NpUOOPETEHUSI YMEHUI OPUEHTUPOBATHCSI B MUPE BEIIECTB M XUMUYECKUX SIBJICHUM, UMEIOLUX MECTO B NPUPOJIE, B IPAKTHUUE CKOU
Y TIOBCEIHEBHOW JKU3HH;

pa3BUTHE YMEHUH U CHOCOOOB JEATENbHOCTH, CBA3aHHBIX C HAOMIONEHHEM W OOBSICHEHHMEM XHUMHUYECKOIO H3KCIEPHUMEHTA,
coOmrofeHEeM MpaBuiI 6€301acHOT0 0OpaIleHUsI C BEIeCTBaAMHU.



Hapsiny ¢ atumM, comepskarenbHasi XapaKTepUCTHKA IS W 3a7a4 U3ydeHUs IMpeaMeTa B MporpaMMe Mo XUMUH YTOYHEHA |
CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeaHero odmiero oopazoBanus. CeroiHs B mpernogaBaHuu
XUMUHU B OOJIBIICH CTETICHU OTMAETCS MPEANOYTCHHE MPAKTUYSCKON KOMIIOHEHTE COJICP)KaHHMS OOYyYCHHS, OPHCHTHPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHUKA OO0IIC00pa30oBaTeIbHON OpraHW3aliy, BIAJCIONMIET0O HE HAOOpOM 3HaHWHM, a (YHKIMOHAIHLHOU
I'PaMOTHOCTBIO, TO €CTh CIIOCO0OAaMH M YMCHUSMU aKTHBHOTO TOJYYCHWS 3HAHWA W NMPUMCHCHHS WX B PCAIbHOW KU3HH IS
pEIICHUS TIPAKTHICCKUX 3a71ad.

B cBs13u ¢ 3TUM IipH U3yUueHUU IpeIMeTa « XuMHUsD JOMUHUPYIOIIee 3HaYeHEe TPUOOPETAIOT TaKKUe LIEeNU U 3a]1a4H, KaK:

ajanTamnus oO0y4aromuXxcsl K YCJIOBHSAM JHUHAMHYHO DPa3BHUBAIONIIETOCS MHpA, (HOPMHPOBAHHWE HHTEIUICKTyaJIbHO Pa3BHTOMN
JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEILHOMY MPUHITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

dbopMupoBaHuEe y 00yUJarOIIUXCS KITFOYEBBIX HABBIKOB (KJIFOUEBBHIX KOMIICTCHITHI ), HMEIONINX YHUBEPCAIBHOE 3HAUYCHUE IS
pPa3MUYHBIX BHJIOB JEATEILHOCTH: pEIICHHWs Tpo0ieM, TMOoucKa, aHaiu3a W 00paboTku uHOOpMamuu, HEOOXOTUMBIX IS
MPUOOPETEHUST OMBITA JIEATEILHOCTH, KOTOpasi 3aHMMAaeT BaAKHOE MECTO B MO3HAHWHM XWMHH, & TAKXKE NI OICHKH C TTO3HIIHMA
HKOJIOTUYECKON 0O€30MacHOCTH XapaKTepa BIWSHHS BEMIECTB M XMMHUYECKHX IPOIIECCOB HA OPTraHW3M YEeJIOBEKa U MPUPOTHYIO
cpeny;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIJIEKTyaldbHbIX U TBOPYECKHX CIIOCOOHOCTEN OOydarommxcs: CIOCOOHOCTH
CaMOCTOSTENIbHO MpHOOpeTaTh HOBBIE 3HAHUS MO XHMHUM B COOTBETCTBHUU C JKU3HEHHBIMH TOTPEOHOCTSIMHU, HCIOJIb30BaTh
COBpEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIS MIOMCKA M aHalM3a y4eOHOW W HAyYHO-TIOMYIISIPHONH HH(POPMAITUH XUMHUYECKOTO
COZepKaHUS;

(dbopMupoBaHUE U pa3BUTHE Yy 00YUAIOUIUXCS aCCOLMATUBHOIO U JIOTUYECKOTO MBIIIJICHUS, HA0II0AaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOIMMBI, B YACTHOCTH, TP TUIAHUPOBAHUH U TIPOBEICHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcsi yOexJAEHHOCTH B TYMaHHCTUYECKOM HAMpPaBIEHHOCTH XUMUU, €€ BaXXHOW POJIM B PEIICHUU
I7100aJIBHBIX TTPOOJIEM PAIIMOHAIEHOTO MPUPOAOIIOIB30BAHUS, MOMOJIHCHHS SHEPTETUYECKUX PECYPCOB U COXPAaHEHUS TTPUPOTHOTO
paBHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEXKHOTO OTHOIIEHUS K MIPUPOJIC U CBOEMY 3I0POBBIO, a TAKKE MPUOOPETCHUS ONBITA
MCIOJIb30BAHMS MTOJTYUYEHHBIX 3HAHUH I MPUHATHUS TPAMOTHBIX PEIICHUN B CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B yueObHOM mutane cpemHero o6miero oOpa3oBaHUS TPEAMET «XUMHsS» 0a30BOTO ypOBHSI BXOJUT B COCTaB IMPEAMETHOM
obnactu «EcTecTBeHHO-HAYyUYHBIE IPEAMETHI».

OO1ee ynCiIo 4acoB, OTBEAEHHBIX /ISl U3YUCHUS XMMHUH, HAa 0a30BOM ypOBHE CPEIHET0 OOIIET0 0Opa3oBaHusl, COCTABIACT 68
gyacoB: B 10 «kmacce — 34 wyaca (1 wac B Hememw), B 11 xmacce — 34 wyaca (1 wyac B Hegenw).



COAEP)KXAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOIl XUMHH

[Ipeamer opraHuyeckoi XuMHUU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUCHHUE B TIOJIyYEHUU HOBBIX BEIIECTB M MaTepuasoB. Teopus
CTpO€HHMs oprannueckux coenunennit A. M. BytnepoBa, e€ ocHoBHbIE mooxkeHUs1. CTPYKTypHBbIE (POPMYIIBI OPTaHUYECKUX BEIIECTB.
['oMonorusi, u3omepus. XuMuuyeckas CBsI3b B OPraHMUECKUX COCTUHEHUSX — OJMHAPHBIE U KPaTHbBIE CBS3H.

[Ipencrabnenne o kiaccupuKalMu OpraHMYecKUX BellecTB. HomeHKIaTypa OpraHM4ecKuX COEIUHEHMI (chucTeMaTudyeckas) U
TPUBHAJIbHBIC HA3BAHUSI BAXKHEUIIIUX MPEICTABUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

DKCHEepUMEHTAIbHBIE METOMIbl U3YYCHUSI BEUIECTB U MX MPEBpAIEHUN: 03HAKOMJIEHHE C 00pa3liaMu OpPraHUYECKUX BEIIECTB U
MaTepuallaMid Ha WX OCHOBE, MOJCIMPOBAHMUE MOJICKYJI OPTaHMYECKUX BEIIECTB, HAONIONEHUE W OIMUCAHUE JIEMOHCTPAIMOHHBIX
OTIBITOB IO MPEBPAIICHUIO OPTAHMYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBjieHUe, OOyIJIMBaHUE U TOPEHUE).

YruieBoaopoast

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUI psin. MeTaH W 3TaH — MPOCTeHIne MPEACTABUTEIN alKaHOB: (PU3MYECKUE U
XUMHUUYECKHUE CBOMCTBA (PeaKIu 3aMEeIleHUsI U TOPEHUS), HAXOXKIEHUE B MPUPOJIE, TOTYUYCHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN PsiJl. DTUJICH U MPONUIICH — MPOCTEHIITNE TPEICTABUTENN AJIKEHOB: (DU3MUECKUE U
XUMHUYECKHE CBOWCTBA (peakiuy TUAPUPOBAHUS, TaJOT€HUPOBAHUSI, THAPATAIMHU, OKHCJICHHUS M IOJUMEpHU3alliu), MOJIy4YeHHE U
MPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwinOyranuen-1,3: cTrpoeHue, BaKHEHIINE XMMUYECKUE CBOMCTBA (peakius MOJIMMEpU3aIin).
[TonyueHne CUHTETUYECKOTO KayuyKa U PEe3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTU CTPOCHHUSI, TOMOJIOTHYECKUN Psil. ALIETUIIEH — MPOCTEUIINI TPEICTABUTEh aJTKUHOB: COCTaB,
cTpoeHue, GU3NYECKUe U XMMUYECKUEe CBOMCTBA (peakuuu TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, THApPATALUUA, TOPEHUS), MOJyYCHUE U
MPUMEHEHUE.

Apenbl. beHszon: cocraB, cTpoeHue, (GU3MUECKHE U XMMHUYECKHME CBOWCTBA (pEaKIMu TajJOTeHUPOBAHUS U HUTPOBAHUA),
NOJIydeHUEe W TpuMeHeHue. lonyon: cocmas, cmpoenue, Quauueckue u XuMmuieckKue CcOUCMEa (peakyuu 2an02eHUpo8anus U



HUMpOoBanus), nonyyeHue u npumenenue. TOKCHYHOCTh apeHOB. [ eHeTHUYecKas CBSA3b MEXIY YIVIEBOAOPOJIAMHU, MPUHAJICKAIUMH K
Pa3IMYHBIM KJIACCaM.

[IpupoaHbie UCTOYHUKH yTIIeBOAOpoa0B. [Ipupoausblii ra3 u nomnytHele HeTsHbIEe Ta3bl. HedTh 1 €€ npoucxoxaenue. CrnocoOsl
nepepadoTku HEe(PTH: TEperoHka, KPEeKUHr (TePMUYECKUM, KaTanuTuueckuit), muponu3. I[IpomykTel mnepepaboTku HedTH, HX
PUMEHEHUE B TPOMBIIIEHHOCTH U B ObITY. KaMeHHBIH yToJib U MPOYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHHS BEIIECTB M MX IMPEBpALICHUI: O3HAKOMJIEHHE C OOpa3laMu IJJaCTMAacC, KayuyyKOB M
pe3unbl, komnekuuun «HedTe» U «Yromb», MOAETUPOBAHUE MOJEKYI YIVIEBOAOPOJAOB M TaJOr€HONPOM3BOAHBIX, IPOBEICHHUE

IPaKTUYECKON pabOThI: MOJyUYEHHE STUIIEHA U U3yUEHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Boluncienus: mo ypaBHEHUI0O XUMUYECKOW peakiuu (Macchl, 00bEMa, KOIMYEeCTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa PEaKIUU
10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKLIUN).

Kuciiopoacoaep:kamnue oprannyeckue coeIMHeHUs

[IpenenbHble ONHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHON: CTPOEHHE, (PU3NYECKME W XUMHUYECKHE CBOMCTBa (pEakuuu C
aKTUBHBIMU METAJJIAMHU, TaJOT€HOBOIOPOJIaMH, TOPEHHE), TPUMEHEHUE. BOIOpoiHbIE CBSA3M MEXAY MOJEKyJIaMu cnupToB. JlelicTBue
METaHOJIa ¥ 3TAHOJIa HA OPraHU3M YeJIOBeKa.

MHOT0aTOMHBIE CIIUPTHL. DTUJICHITIMKOIL U TIHIICPUH: CTPOCHHUE, (PU3NUYECKHE W XUMHUYECKHE CBOWCTBA (B3aUMOJICHICTBHE CO
HICJIOYHBIMU METaJJIaMH, KauyeCTBEHHAs peakivs Ha MHOrOAaTOMHbIE CNHpTHI). [lelicTBue Ha opraHu3Mm denoBeka. [IpumeHeHue
IMUEPUHA U 3TUIICHIIIMKOJISL.

®deHo: CTPOCHUE MOJICKYJIbI, (PU3UUECKHEe U XUMUYeCKHne cBorcTBa. TokcmuHOCTh PeHomna. [Ipumenenne gpeHomna.

Anpaerunbl u kemonsl. PopManbAETU, alETAIBICTHI: CTPOCHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA (pPEaKIMU OKUCIICHUS U
BOCCTaHOBJICHUSI, KAYECTBEHHBIE PEAKIINH ), TOTYyUYCHUE U TPUMEHEHHE.

OAHOOCHOBHBIE MpeeabHbIe KapOOHOBBIE KUCIOThL. MypaBbUHAs M YKCyCHasi KUCIOTBI: CTPOCHHE, (PU3NYECKHEe U XUMUYECKHE
CBOMCTBa (CBOWCTBa, 00IIME JJIA KJacca KUCIOT, peaklus dTepuuKalnn), oJydeHne u npuMmeHenne. CreapuHoBas U OJEHMHOBAs
KHUCIIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX KMCJIOT. Mblila KaK COJHM BBICIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE.

Crnoxuble 3(pUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cioxubix 3¢gupoB. XKupsl. 'maponus xupos. [Ipumenenue
XKUpoB. bronornueckas posb JKUPOB.

VYrneBonbl: coctaB, Kiaccu(uKaus YIIEBOIOB (MOHO-, JU- W Monucaxapuisl). [Joko3a — mOpocTedIuii MOHOCAaXapui:
0COOCHHOCTU CTPOCHHSI MOJEKYJbI, (PU3NYEeCKue U XMUMUYECKHe CBOWMCTBa (B3aumojeiicTBue ¢ ruapokcugom meau(ll), oxucnenue



aMMUAYHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBlIeHUE, OpOKEHUE TIIOKO3bl), HAXOXKIEHUWE B MPUPOJE, MNPUMEHEHHUE,
ouosnoruyeckas poiib. @orocunTe3. OPyKTO3a KaK U30MEP IIFOKO3HI.

Kpaxman u memirono3a kak mpupogsbie nomumepbl. CTpoeHUEe KpaxMalia U HeJuTroo3bl. OU3nyeckue U XMMHUYECKHE CBOMCTBA
KpaxMasia (TUAPOIN3, KAYECTBEHHAs PEaKIUs C UOAOM).

OKCIEpUMEHTAIbHbIE METO/Ibl HW3YUYCHUsI BEIIECTB W WX IMpeBpallleHuil: TPOoBEeACHUE, HAONIONEHHE U  OIMUCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKHUCICHHE STAaHOJA OKCHJIOM
meau(ll)), MHOrOaTOMHBIX CIIUPTOB (B3auMojelcTBue muiepuHa ¢ runpokcuaoM menu(ll)), ampaernnoB (okucieHUE aMMHUAYHBIM
pactBopoMm okcuna cepeopa(l) u runpoxcugom menu(ll), B3auMopeiicTBre Kpaxmaia ¢ MOJ0M), TPOBEACHUE MPAKTUYECKON pabOTHI:
CBOWCTBA pacTBOPa YKCYCHOW KUCJIOTHI.

Pacuérurle 3amaumn.

Briuncnenust mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJTMYECTBA UCXOJHOTO BEMIECTBA UM MPOAYKTa pPEaKlUU
10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOAYKTOB PEaKIIUN).

A3oTcojiepxKaliue OpraHnuecKue COeTMHECHMUSL.

AMHMHOKHCIIOTHI Kak aM(pOTEepHBIC OPraHNYEeCKre coeauHeHNsI. DU3NYeCKne U XUMUUYECKUE CBOMCTBA aMHUHOKHCIIOT (Ha TIpUMepe
muirHa). buonorndeckoe 3HadyeHne aMUHOKUCIOT. [lenTus!.

benku kak TPUPOMHBIE BHICOKOMOJEKYISPHBIE coenuHeHus. [lepBudHas, BTOpUYHAsS ©W TPETUYHAS CTPYKTypa OCIKOB.
XHUMHYECKUE CBOMCTBA OEJIKOB: THIPOJIU3, IEHATypallusl, KaueCTBEHHbIE pEeaKIMy Ha OCJIKH.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUEHUs BEIIECTB U UX MpPEeBpalleHUu: HAOMIOJEHNE U OMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB:
JieHaTypaIus OEJIKOB TIPU HarpeBaHUU, [IBETHBIC PEAKIINH OSJIKOB.

BrbicokomosieKy/IsipHbIE COeTUHEHUSA

OCHOBHBIE TIOHSITUSL XHUMHUHU BBICOKOMOJICKYJSIPHBIX COCAUHEHUM: MOHOMEp, IMOJUMEP, CTPYKTYpPHOE 3BEHO, CTEIECHb
MOJIMMEPU3ALINH, CPEIHSS MOJIeKYIsipHas Macca. OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJICKYISIPHBIX COCIMHEHUN — MOTMMEPHU3alus U
MIOJIMKOHICHCAIHS.

OKCIIEpUMEHTANIbHBIE METO/Abl M3Y4YEHHUs BEIIECTB M WX TMPEBpallCHUI: O3HAKOMJIICHHE C oOpasllaMd NPHUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpenmMeTHbIE CBA3U.

Peanuzanus MeXNpeaAMETHBIX CBSI3€H MPU U3YyUYEHUU OpraHudeckord Xxumuu B 10 Kiacce OCyIIeCTBISIETCS Yepe3 UCIOJIb30BaHHE
KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHSTHH, TaK W MOHSITUH, SBISIOMIUXCS CUCTEMHBIMH JIJIi OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOT'O LIUKJIA.



OO1Me ecTeCTBEHHO-HAayYHbIE MOHATHUS: SIBJICHHE, HAyYHbId (DaKT, TUIIOTE3d, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3, KiIacCUu(UKaIus,
NEePUOJUYHOCTD, HAOIIOIEHUE, U3MEPEHHUE, DKCTIEPUMEHT, MOJICIUPOBAHUE.

®duszuka: Marepus, SHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TE€NO, 00bEM, arperaTHoe
COCTOSTHME BEIlECTBa, (PU3NYECKHE BEIMUMHBI U €IUHULBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, ouocdepa, 0OMEH BElIeCTB B OpraHu3Me, GOTOCHUHTE3, OMOJIOTHUYECKH aKTUBHBIE BellecTBa (OeKwu,
YIJIEBOJBL, KUPbI, GEPMEHTHI).

['eorpadus: MuHepasibl, FOpHbIE MOPOABI, TOJIE€3HbIE UCKOIIAEMbIE, TOIIJIMBO, PECYPCHI.

TexHosmorus: MUUIEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOIO MUTAHUS, MOIOIIME CPENCTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE
npernaparsl, MaTepUalibl U3 KCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIACC
OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMHYECKUH dIIeMEHT. AToM. Sapo aroma, U30Tombl. DJIEKTPOHHAS 000J0YKa. DHEPTETUUECKUE YPOBHU, MMOAYPOBHU. ATOMHBIC
opburanu, S-, p-, d- smemenTel. OCOOEHHOCTH pacCHpeACICHHUs IEKTPOHOB MO OpPOUTANIIM B aroMax 3JIEMEHTOB MEPBBIX YETHIPEX
MEPUOIOB. DIEKTPOHHAsI KOH(UTypalis aTOMOB.

[Tepuonuueckuii 3akoH U [lepuoandeckas cucrema xumuueckux 3memeHToB JI. 1. MennaeneeBa. CBs3b EpUOIMYECKOTO 3aKOHA U
[Tepuonnueckoit cucTeMbl XUMHUYECKUX AeMeHTOB JI. M. MenzaeneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUSA aTOMOB. 3AaKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPyIIaM U mepruoaaM. 3HaYeHUE
MIEPUOINYECKOTO 3aKOHA B Pa3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. Buabl XUMUYECKOW CBS3M (KOBaJEHTHAs HEMOJSpHAs M TOJISIpHAsi, WOHHAas,
MeTajuTndeckas). MexaHu3mbl 00pa30BaHUsI KOBaJCHTHOM XMMHYECKOW CBsi3W (OOMEHHBINH W JOHOPHO-aKIENTOpHBIN). Bomoponnas
CBsI3b. BaJIEHTHOCTB. DIIEKTPOOTPUIIATENBHOCTh. CTENEHb OKUCIIEHUS. IOHBI: KATHOHBI U AHUOHBI.

BemiectBa MONEKYJISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTBA. THIMBI KPUCTAJUIMYECKHX
peméToK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKH .

[TonsiTHE O TUCHIEPCHBIX cUcTeMax. ICTUHHBIE U KOJUIOWAHBIE PaCTBOPBI. MaccoBas 107151 BEIIECTBA B PaCTBOPE.



Knaccudukanuss HeopraHnyeckux coequHeHud. HomeHknmaTypa HEOpraHMYecKWX BeEIIEeCTB. [eHeThyeckas  CBA3b
HEOPraHUYECKUX BEILIECTB, IPUHAUICKAIMX K Pa3JIMYHBIM KJIACCaM.

Xumuueckas peakuus. Knaccupukanus XMMUYECKUX Peakldii B HEOPraHUYECKOM M OpraHu4ecKO XMMHH. 3aKOH COXPAHEHHS
MAacChl BEIIECTB, 3AKOH COXPAHEHUS U IIPEBPALLECHUS] DQHEPTUU ITPU XUMAYECKUX PEAKLUAX.

CkopocTh peakimu, €€ 3aBUCUMOCTb OT pa3inyHbIX (hakTopoB. OOpaTMMble peakuuud. XUMUYECcKoe paBHOBecHe. DakTopsl,
BIIMSIOIINE HA COCTOSTHUE XUMUUYECKOro paBHoBecHs. [Ipunnun Jle [larense.

Onexkrponutudeckas auccouuanus. CunbHble U ciaOble 3aekTponuThl. Cpena BOJHBIX PAcTBOPOB  BEILECTB: KHUCIHAd,
HEWUTpaJIbHAS, IIEJIOYHAS.

OKHCIIMTENPHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKCNepUMEHTAIbHbIE METOJbl WM3Y4YEHHUS BEUIECTB W MX IMpeBpalleHuil: nemoHcTpanus Ttadmuu «llepuonnueckas cucrema
xuMmuueckux siemeHtoB J[. M. MengeneeBa», u3yueHue MOJEIEH KpPHUCTAUIMUYECKUX PEIIETOK, HAOIIONEHUE U OINKHCaHUE
JIEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (pa3IoKeHHE MEPOKCHIa BOJOPO/IA B MPUCYTCTBUU KaTalln3aropa, ONPEAeICHUE CPEb
pacTBOPOB BEIIECTB C IMOMOILIBIO YHHUBEPCAIBHOIO HMHAMKATOPa, PEaKIMM HOHHOrO OOMEHA), MPOBEACHHUE MPAKTHYECKOH pPadOThI
«BnusHue pa3nuyHbIX GaKTOPOB Ha CKOPOCTh XMMHUUECKOM peakiumy.

PacuértHrle 3agaumn.

Pacuérel 0 ypaBHEHUSAM XMMUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM ITOHSATHS
«MaccoBasi J0JIs BELIECTBAY.

Heoprannuyeckasi xummus

Hemeranmnsl. [Tonoxenne HemeTtamwioB B [lepuoguueckoii cucreme xummudeckux sneMeHToB [[. M. MenneneeBa u ocobeHHOCTH
cTpoeHusi atoMoB. DHU3MYECKHE CBOMCTBA HEMETAIOB. AJIOTPONUS HEMETA/IOB (Ha IpUMEpe KHUCIoponaa, cepbl, gocdopa u
yrieponaa).

XUMHYECKUE CBOWCTBA BaKHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpPbl, a30Ta, (pocdopa, ymiepona U KpeMHHUA) U UX COETUHEHUI
(OKCHJIOB, KUCIIOPOICOACPKAIIMX KUCIIOT, BOAOPOIHBIX COSAMHEHUH).

[IprumeHeHne BaXXKHENIIINX HEMETAIUIOB U UX COCAUHECHUM.

Mertamnbl. [lonoxenne MeramnoB B Ilepumonmueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa. OcoOeHHOCTH
CTPOEHHUSI DBJEKTPOHHBIX 000J04YeK aroMoB MeTawioB. OOmue ¢usnyeckue cBoiictBa MertawioB. CriaBbl  METaJIOB.
DNEKTPOXUMUYECKUN PSAJT HATPSKEHU METAJUIOB.

XUMUYECKUE CBOMCTBA BaXXHEUIIINX METAJIOB (HATpUM, Kalui, KaJdblUid, MarHU|, aTllOMUHHUM, IUHK, XPOM, KEJI€30, MEJlb) U UX
COCIUHEHUH.



OO61ume crnocoOsl Moy4eHHusI MeTaioB. [IpumMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIIbHbIE METOJIbl U3YUYEHMsI BEIIECTB M MX MPEBPALLEHUN: U3yuyeHUe KOUIeKINH «MeTallsibl U CIUIaBbl», 00pa3lioB
HEMETAJIJIOB, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1a4, HAONIOJEHUE M ONUCAaHWE JAEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB
(B3anMOAECTBUE THIPOKCHUIA AJIFOMUHHMS C PACTBOPAMHM KUCJIOT U ILEJI0YEH, KAU€CTBEHHBIE PEAKIIMH Ha KaTHOHBI METAJIJIOB).

PacuértHrle 3agaumn.

Pacuétel Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM OObEMY OFHOTO W3
YYacCTBYIOIIMX B PEAKIMH BELIECTB, pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEaKIUHU, €CIU OJHO U3 BEIIECTB
MMEET NPUMECH.

XuUMHSA U KU3Hb

Ponp xumuu B 00€CIIEUEHUHU SKOJOTMYECKOM, SHEPreTUYECKOM M MUILEBON O€30IacHOCTH, Pa3BUTHM MeauuuHbL [loHsTHE O
HAay4YHBIX METOJAX IIO3HAHMS BEIIECTB U XUMUYECKUX PEAKLIAM.

[TpencraBnenust 06 00X HAYYHBIX MPUHIUIAX IPOMBIIUIEHHOTO MTOJIy4Y€HUs BaXKHEUIIINX BEILIECTB.

YenoBek B MHUPE BEHIECTB M MAaTEPHUANIOB: BAKHEWILNE CTPOUTEIBHBIE MaTepHalbl, KOHCTPYKIMOHHBIE MATE€pUAJIbI, KPACKH,
CTEKJIO, KepaMHKa, MaTepHabl 1 AIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MUHEPAJIBHBIE YIOOPEHHUSL.

XUMHS U 370pOBbE 4YEJIOBEKA: MPaBWJIA MCIIOJIb30BAHMS JIEKAPCTBEHHBIX IpenaparoB, MpaBuia O€30MaCHOTO HCIMOIb30BaHUS
mpenaparoB OBITOBOM XUMHUU B TTOBCETHEBHOM JKU3HHU.

MexnpeameTHble CBSA3U.

Peanuzanus MeXnpenMeTHBIX CBS3€M NMpHU M3yYeHUU OOIIed M HeopraHudeckod XuMuu B 11 kjacce ocylecTBIsIeTcs 4epes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHM, TaK U MOHATUH, SIBIAIOMIUXCS CUCTEMHBIMU AJI OTJEJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHSATHUS: HAay4dHbIM (akT, TuUmore3a, 3aKOH, TEOpHUs, aHalu3, CHUHTE3, KiIaccuukamus,
NEPUONYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHHUE, U3MEPEHHE, SBIICHUE.

dusuka: MaTepus, HDHEpPrus, Macca, aroM, OJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TON, PaAUOAKTUBHOCTb, MOJIEKYIa,
HHEPreTUYECKU YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE BEIIECTBA, (U3UYECKHUE BEIMYMHBI W EIUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opranusm, sKocucTemMa, onocgepa, Makpo- 1 MUKPOIJIEMEHThI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHepasibl, FOpHBIE OPOABI, IOJIE€3HBIE UCKOIIAEMBbIE, TOIIJIMBO, PECYPCHI.



TexHomorus: XuMHUUYeCcKas IMPOMBIIINICHHOCTb, MCTAJLTYPTHA, IPOU3BOACTBO CTPOUTCIIBHBIX MAaTCpralioB, CEIBCKOX03SIMCTBEHHOE
IMPpOU3BOACTBO, ITHIICBAA IIPOMBIINIIICHHOCTD, (bapMaHGBTI/ILIGCKaSI IIPOMBIIINICHHOCTL, ITPOHU3BOACTBO KOCMCTHUYCCKHUX IIPCIIApPaATOB,
IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCPHUAJTIOB, SJICKTPOHHAA TPOMBINIJICHHOCT, HAHOTCXHOJIOI'MH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IHPOI'PAMMBI 110 XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O
OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3VYJIBTATbBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUSI 00yYarOIIMMHUCS MPOTpaMM CpPEIHEro o0IIero oopa3oBaHUs
(IMYHOCTHBIM, METANpPEIMETHBIM W TpPEAMETHBIM). HaydHo-MeToandeckol OCHOBOHM JUisi pa3pabOTKH IIAHUPYEMBIX pPE3YyJIbTaTOB
OCBOEHHUS IIPOTPaMM CpeTHEro 00IIero 00pa3oBaHuUs SABISICTCS CUCTEMHO-EATEIbHOCTHBIA ITOIXO.

B cooTBEeTCTBUM C CHCTEMHO-AEITEILHOCTHBIM MMOAXOJOM B CTPYKTYPE JMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPEaMETa « XXMM
Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHusl BBIJICICHBI CIEAYIONIME COCTABISIONIUE:

OCO3HaHWEe O0YyYaIOIUMHUCS POCCUUCKOW TPaXkJTaHCKONH MJACHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHTHIO, CAMOCTOSTEIBLHOCTH H
CaMOOTIPEICIICHHIO;

HaJU4Yre MOTUBAIIUU K OOYUYCHUIO;

I[eJICHANPABIICHHOS Pa3BUTHE BHYTPEHHUX yOEKICHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJTUIIHHA
0a30BOI1 HAYKU XUMHH;

TOTOBHOCTh M CITOCOOHOCTH OOYYarOmIUXCsl PYKOBOJCTBOBATHCS B CBOCH JCATEIHHOCTH IIEHHOCTHO-CMBICTOBBIMH yCTaHOBKAMH,
MPUCYITUMU [EJTOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHMUS;

HaJIM4YKe MPAaBOCO3HAHMS IKOJIOTMUYECKON KYJIBTYPhI U CIIOCOOHOCTH CTABUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS TIpeaIMeTa « XUMUS» TOCTUTAIOTCSA B €IMHCTBE yUeOHON M BOCIIUTATEIHLHOW NEATEIHHOCTH B
COOTBETCTBUM C T'yMAHUCTHUYECKUMH, COLMOKYJIBTYPHBIMH, J[yXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U UJ€ajJaMUu POCCHICKOTO
IPKIAHCKOTO OOIIECTBA, NPUHATBIMA B OOIIECTBE HOPMaMW U TMpaBUJIaMU TOBEACHHS, CIOCOOCTBYIOIIUMH IIpolieccam
CaMOMO3HAHH S, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH O0YYAIOIUXCS.

JIMYHOCTHBIE PE3YABTAThl OCBOCHUS MPEIMETa « XUMHUS OTPAXKaIOT CPOPMUPOBAHHOCTH OIbITA TO3HABATEIBHON U MPAKTUYECKOM
NEeATETLHOCTH O0YUAIOMUXCS IO PeaTM3aIliy IPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTH:

1) rpaxIaHCKOr0 BOCIIUTAHUSA.

OCO3HAHUS 00YyJAOIIMMICS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH, YBAKCHHS K 3aKOHY U MTPABOTIOPSIKY;

MIPENICTABIICHUS O COIIMAIBHBIX HOPMaX U MPaBUJIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENBHOCTH MPH CO3AAHUM YUYEOHBIX IPOEKTOB, PEUICHUU YUEOHBIX U MMO3HABATEIbHbIX
3aJ1a4, BHIMOJIHEHUU XUMUYECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apryMEeHThl APYTUX NpPU aHAJIU3€ Pa3IudyHbIX BHUJIOB
y4eOHOM eI TENbHOCTH;

2) IATPUOTUYECKOTO BOCIIMTAHMS |

LHEHHOCTHOT'O OTHOILIEHHUS K HCTOPUUYECKOMY M HAyYHOMY HACJIEAUIO0 OTE€YECTBEHHON XUMUU;

YBa)KEHUS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS XUMHUU, OCO3HAHUS TOTO, YTO JOCTHUKCHHUS
HAayKH €CTh pe3yJbTarl JUIMTENbHbIX HaOMIOACHUM, KPOIMOTIUBBIX SKCIEPUMEHTAIBHBIX IMOMCKOB, MOCTOSHHOIO Tpylda YYEHBIX H
IPAKTHKOB;

WHTEpeCa M IO3HABATEJIbHBIX MOTHBOB B TOJYYEHUH U MOCICAYIONEM aHalin3e WHOOpPMAIMK O TMEPEOBBIX OCTHKEHUSIX
COBPEMEHHOW OTEUYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSIMHU, U IPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBaTh CBOE TMOBEIECHHE M IOCTYNKA CBOMX TOBApUIIEH C MO3UUMN HPABCTBEHHBIX M IMPABOBBIX HOPM H
OCO3HAaHUE MOCJEICTBUM 3TUX MOCTYIIKOB;

4) popMupoOBaHMS KYJbTYPbI 310POBbSI:

NOHUMAaHUs LIEHHOCTEH 30pOBOT0 M 0€30M1acCHOro 00pasa KU3HU, HEOOXOJAUMOCTH OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY
buU3NYECKOMY U IICUXUYECKOMY 3]I0pPOBbIO;

coOIoIeHNs MpaBUIl 6€30MacHOr0 0OpalIEHUs C BEUIECTBAMHU B OBITY, IOBCEIHEBHOM KU3HU U B TPYAOBOU JAEATEIBHOCTH;

MOHUMAaHUSl IEHHOCTU NPaBWJI HMHIUBUAYaJIbHOTO U KOJJIEKTUBHOTO OE€30IMaCHOTO TOBEICHUS B CHUTYaIUsX, YTPOXKAIOIINX
3JI0POBBIO U KU3HU JIIONEH;

OCO3HAHUS MOCIEICTBUI U HEMPUITUS BPEAHBIX MIPUBBIUEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHUs);

5) Tpy1oBOro BOCIIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEHOBATEIbCKOW JE€ATEIbHOCTH, OOUIECTBEHHO IIOJIE3HOM, TBOPYECKOW H
JPYTUX BUJIAX JACATEIBHOCTH,



YCTAHOBKHM Ha AaKTMBHOE YYacTHE B PELIEHUHU MPAKTUYECKUX 3a7ady COIMAJIbHOW HANpaBIEHHOCTH (B paMKaX CBOEro Kjacca,
IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUEHHUIO MPoQeccuil pa3inyHOro poaa, B TOM YUCJIE Ha OCHOBE MPUMEHEHHS MPEJAMETHBIX 3HAHUM
110 XUMUHU;

YBaXEHHUs K TPYAY, JIONSAM TPyZAa U pe3yiabraraM TPYLOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHUAYaJdbHOW TPACKTOPUU 0Opa3oBaHus, Oyaymied mNpopeccuu U pealu3aiuu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB C yUETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3K0JI0rHY€eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH L1€JIECO00Pa3HOr0 OTHOLIEHUS K IPUPOAE, KAK UCTOYHUKY CYLIECTBOBAaHHUS KU3HH HA 3eMIIE;

NOHMMAaHHUA MI00ATBHOTO XapaKTepa SKOJIOTHYECKUX Mpo0aeM, BIUSHHUS SKOHOMUYECKHUX MTPOLIECCOB HAa COCTOSIHUE NPUPOIHON U
COLIMAJIbHOM CpEeJIbl;

OCO3HAHUS HEOOXOJUMOCTH UCIOIB30BaHUS TOCTHKEHUN XUMUH IS PELLIEHUS! BOIIPOCOB PAllMOHAJILHOIO IPUPOIOTIOIB30BAHNUS;

AKTUBHOIO HENPUATHUSA JEUCTBUM, MPUHOCAILMX BpEd OKPYXKAIOLIEHM MPUPOAHOM Cpele, YMEHHs IPOrHO3UPOBATh
HEeOJIaronpusATHBIE 3KOJIOTMYECKUE OCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEJOTBPALIaTh UX;

HaJlM4usl Pa3BUTOIO DKOJOIMYECKOTO MBIIUICHUSA, OKOJOIMYECKOM KYyJBTYpPBI, OIBITa JACATEIBHOCTH DKOJIOTMYECKOU
HaIPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCA UMM B MO3HABATEIbHOW, KOMMYHUKAaTUBHON U COIMANIbHON MPAKTHUKE, CIIOCOOHOCTH U
YMEHHUSI aKTUBHO IPOTUBOCTOSITh UEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOILIECTBEHHOW MPAKTHKHU;

NOHMMAaHHUS CHEUU(PUKHM XUMHM KaK HayKd, OCO3HaHUS €€ poiu B (POPMUPOBAHUU PALMOHAIBHOTO HAyYHOTO MBILUICHHUS,
CO3JaHUM 1IEJIOCTHOTO NPEICTABICHUS 00 OKpYXaroluleM MHUpE KaK O €JUHCTBE MPHUPOAbl U YEJIOBEKAa, B MO3HAHUU IPHUPOIHBIX
3aKOHOMEPHOCTEN U PELICHUH MTPO0JIEM COXPaHEHUs IPUPOJTHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAYMMOCTH XMMHHU JJII COBPEMEHHOW IMBWIM3ALMMU: B €€ T'yMaHUCTUYECKON HAIPaBIEHHOCTH U
BaXHOM pPOJIM B CO3JaHMM HOBOM 0a3bl MarepuaibHOM KyJIbTYpbl, PEIICHHH INOOAIbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS
YeJIOBEYECTBA — ChIPbEBOM, SHEPreTUUYECKOM, MUILIEBOM M HSKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHM MEIULMHBI, O0ECIEUYEHUU
YCJIIOBHM YCIEUIHOTO TPYyAa U S3KOJIOTMUECKU KOM(DPOPTHOM KU3HH KaXKIOTO 4jieHa 00ILIECTBa;

€CTECTBEHHO-HAyYHON TI'PaMOTHOCTH: IOHMMAaHUs CYLIHOCTH METOJOB II03HAHUsA, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTHU UCIOJIb30BATh MOTyYaeMble 3HAHUS JJI1 aHalM3a U OOBSACHEHHUS SBICHUN OKPY’KAIOIIEro MUpa M MPOUCXOAIIUX B HEM



W3MCHCHHM, YMCHUS JIeJlaTh 0OOCHOBAaHHBIC 3aKIIFOUCHUS HAa OCHOBE HAyYHBIX (JAKTOB M WMCIOIIMXCS JAHHBIX C IIEJBI0 MONTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEJIBHO UCIIOJIB30BaTh XUMUYCCKUE 3HAHUS JIJIS PEIICHHS MPOOJIEM B PeaIbHBIX KU3HCHHBIX CUTYaIUIX;
MHTEpEeca K MO3HAHUIO U HCCIIEA0BATENbCKON JESTENbHOCTH;
TOTOBHOCTH M CITIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY TOJTYYCHHIO HOBBIX 3HAHUU 1O
XUMHUHU B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTSAMH;
WHTEpeca K 0COOCHHOCTSAM TPy/a B pa3IuyHbIX chepax mpodecCHoHaATBLHOM NS TEIbHOCTH.
METAIIPE/IMETHBIE PE3YJIBTATbI

MeTtanpenMeTHbIe pe3yibTaThl 0CBOCHUS YUYEOHOTO MpeaMeTa « XUMHUS Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHMs BKIIOYAIOT:

3HAYMMBbIE JIJIs1 HOPMUPOBAHUS MUPOBO33PEHUS 00YHAIONTUXCS MEXKIUCIUILIMHAPHBIEC (MEKIIPEIMETHbBIC) 00I1IIeHAYYHBIC TTOHSTHS,
OTpaXKarolue IEeJIOCTHOCTh HAyYHOW KApTUHBI MHUpPA U CHEHU(PHUKY METOAOB IO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax
(Marepusi, BELIECTBO, SHEPIUs, SBJICHHUE, MPOIIECC, CUCTEMa, Hay4YHBbIM (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieoBaHue, HaOMIONeHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHble y4eOHbIC JEUCTBUS (MO3HABaTENbHbIC, KOMMYHHUKATUBHBIC, PETYIATHUBHbBIC), oOecreunBaroniue GopMupoBaHuE
(GYHKIMOHAIBHOW TPaMOTHOCTH U COIUAJIBHONM KOMITETCHIIMU 00yJaroluXCs;

CIIOCOOHOCTh 00YYarOIIUXCSl MCIOIb30BaTh OCBOCHHBIC MEXAUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS M YHUBEPCAJIbHbBIE
y4eOHbIe ICUCTBUS B TO3HABATEIHLHON U COLMANIbHOM MPAKTHKE.

MeTtanpenMeTHbIE pe3yNIbTaThl OTPAKAIOT OBJIAJICHHEC YHUBEPCATHHBIMH YYCOHBIMU TMTO3HABATECIHLHBIMU, KOMMYHUKATUBHBIMU H
PErYISITUBHBIMU I€UCTBUSMHU.

OBiaieHne YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY JIEHiCTBUSIMU:

1) 6a30BbI€e JJOrMYeCKHe eHCTBUSA .

CaMOCTOATENBbHO (OPMYIUPOBATH U aKTyaJIU3UPOBATh TPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OMPENENATh 1IeJIN NESITEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JIOCTHIKEHUS, COOTHOCUTH PE3YyJbTaThbl JEATEIbHOCTH C
MOCTABJICHHBIMHU 1IEJISIMH;

UCIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIINUICHUS — BBIACIATh XapakTEpHbIE MPU3HAKU TOHSATUUA U
yCTaHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE TTOHATHS 1711 OOBSICHEHUS OT/IETbHBIX (DAKTOB U SBJICHUN;

BBIOMpATh OCHOBAHUSI M KPUTEPUU TS KIIACCU(PUKAIIMY BEIIECTB U XMMUYECKUX PEaAKIINA;



yCTaHABIUBATh MPUINHHO-CJICJICTBEHHBIC CBA3H MEKYy H3y4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXICHUS (MHAYKTHUBHBIC, JCTYKTUBHbBIC, 10 AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B
paccMaTpHBAEMBIX SBJICHUSX, (POPMYJIUPOBATH BHIBO/IBI M 3aKIIFOUCHUS,

MPUMEHSATH B TIPOIIECCE TIO3HAHUS, UCTIOIB3YEMbIE B XUMUN CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, MPEOOPa30BBIBATh MOMEILHEIC
NIPEJCTABICHUS — XUMUYECKUN 3HAK (CUMBOII) DIIEMEHTa, XUMHUYECKas (pOopMylia, YpaBHECHHE XUMUYCCKOW pEakluud — MPU PElICHUN
y4eOHBIX MMO3HABATEIBHBIX U MPAKTHYCCKUX 3a]1ad, TPUMEHATh Ha3BaHHBIE MOJICIBHBIC MTPEICTABICHUS VISl BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3YYaeMbIX BEIICCTB U XUMUYECKUX PEAKITUH.

2) 0a30BbIe HCCIIeN0BaTEILCKUE 1eHCTBHSA:

BJIQ/ICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB U XUMUYCCKUX PEAKITUI;

dbopMyTHpOBaTh METH U 33]ja4l UCCIIEAOBaHMs, UCTIOIB30BaTh MOCTABICHHBIE U CAMOCTOSTEILHO C(HOPMYITHPOBAHHBIE BOTIPOCHI B
Ka4eCTBE MHCTPYMEHTA MTO3HAHUSI U OCHOBHI JIJIs1 (DOPMHUPOBAHUS TUIIOTE3BI 110 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHU;

BJIQ/ICTh HaBBIKAMH CAMOCTOSITEIHHOTO TJIAHUPOBAHUS U TIPOBEJCHUST YYEHUUYECKUX IKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHUSI
HAOMOAaTh 3a XOIOM TMPOIECCa, CaMOCTOSATEIBLHO IPOTHO3MPOBATh €ro pe3yibTar, (OpMyaupoBaTh OOOOIICHHUS W BBIBOIBI
OTHOCHUTEJIFHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICAOBAHMS, COCTABISATH 000CHOBAHHBINA OTUET O MPOICTaHHOU padboTe;

pPHOOpETaTh OIMBIT YUYCHUYECKON HMCCIIEIOBATEIIbCKOM M TPOSKTHOW NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHICCKHUX 3a]1a4, TPUMEHEHHUIO Pa3IMYHbIX METOIOB TTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOUYHWKAX HHPOpMAMK (HAYYHO-TIOMYJSIpHAs JIUTEeparypa XHMHUYECKOTO CONEpIKaHUs,
CIpaBOYHBIE TIOCOOUs, pecypchl HTepHETa), aHaMM3upOBaTh WHHOPMAIIMIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHICCKU
OIICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTH;

bopMyITUPOBATh 3aMPOCHI U MPUMEHSITh PA3IUYHBIC METOMBI IIPH TTOUCKE U 0TOOpe MHMOpMAITK, HEOOXOTUMOM TSI BEITOTHEHUS
y4eOHBIX 3a/1a4 ONpPEAEIEHHOTO THIIA;

IpHOOpPETaTh OMBIT UCTIOIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI U Pa3TMYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOMpATh ONTUMAJIbHYIO (OpMy TpenacTaBieHus WHGopManuu (CXeMmbl, rpaduKH, JUarpaMMbl, TaOIHUITHI,
PUCYHKH U ApYyTHE);

WCITOJI30BaTh HAYYHBIA S3BIK B KA4ECTBE CPEICTBA MPHU padOTe C XMMHUYECKOW WHGOPMAIHUEH: MPUMEHATh MEKIPEIMETHBIE
(pusnueckue n MaTeMaTUIECKIE) 3HAKW U CUMBOJIBI, (POPMYJIbI, a00peBHATYPHI, HOMEHKJIATYPY;

WCITOJIB30BATh U MPeoOpPa30BhIBATh 3HAKOBO-CUMBOJIMYCCKHUE CPEACTBA HATIISTHOCTH.



OgiajeHNe YyHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUAMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYX/J1aeMOil TeMbl B XOJle JUaJIora W/WIM JAUCKYCCHH, BBICKa3bIBaTh HJEU, (POPMYIHPOBATH
CBOM MPEJIJIOAKEHUSI OTHOCUTEIBHO BBITOJIHEHUS MPEIOKEHHON 3a/1a4H;

BBICTYIIaTh C NpPE3EHTalueld Pe3yJabTaTOB IMO3HABATEIbHOW JEATENBHOCTH, IMOIYYEHHBIX CAMOCTOATENbHO WA COBMECTHO CO
CBEPCTHUKAMM IPU BBINOJIHEHUHM XMMHUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOM paboThl MO MCCIIEAOBAHUIO CBOMCTB HM3y4aeMbIX
BELIECTB, pealu3alli y4eOHOro NpoeKkTa U (OpMYyIHpOBaTh BBIBOJIBI IO pPE3yldbTaraM MNPOBEAEHHBIX HCCICAOBAHUA NTYTEM
COIJIaCOBAaHHUS MO3UIUHI B X0Z€ 00CYKEeHUsI 1 OOMEHAa MHEHUSIMU.

Ogi1aieHNe YHUBEPCAJIbHBIMH PeryJIATUBHBIMHU AeHCTBHAMM:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYIIECTBIITH CBOIO ITO3HABATEIbHYIO JACSATEIBHOCTb, OIpEleNss €€ Lelu W 3aJauu,
KOHTPOJMPOBaTh U MO MEpe HEOOXOAMMOCTU KOPPEKTHPOBATh IpEAaraeMblil ajJropuTM JAEHCTBUM NMpPHU BHIIOIHEHUM YYEOHBIX U
UCCIIeI0BaTENIbCKUX 3aJ1a4, BIOUparh Hanbonee 3(pHEeKTUBHBINA CIOCO0 UX PEIICHUs C YYETOM MOJIYyUYEHUs HOBBIX 3HAHUM O BEIIECTBAX
Y XUMUYECKUX PEAKLUSX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

IMPEJMETHBIE PE3YJIBTATbI
10 KJTACC

[IpenmeTHbIE pe3yabTaThl OCBOCHMS Kypca «Oprannyeckast XUMHUsD) OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEICTABICHUN O XMMHYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYyYHOM KAapTHUHBI MHpa, pPOJIM XUMHUH B
NO3HAHUU SIBICHUI PUPObI, B (POPMUPOBAHUHU MBIIUICHUS U KYJIBTYpPbl JUYHOCTH, €€ (QYHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOI
JUISL pEIIEHUs] TPAKTUYECKHUX 3a]1a4 U 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3710POBbIO U IIPUPOIHOM cperie;

BJIQ/ICHUE CUCTEMOM XMMHYECKUMX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIOJATalIIMe MOHATHUS (XMMHUYECKUWU DJIEMEHT, aToM,
SNIEKTPOHHAs 000JOYKa aTomMa, MOJEKYNa, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIbHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas (opmyna
(pa3BépHyTast U COKpallléHHas), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA O00BEM, YIIIEPOIHBIN CKeNeT, (PyHKIIMOHANbHAS TPYIINa, pajauKal,
WU30MEpHUsI, HU30MEPHI, T'OMOJIOTMYECKUM pPAN, TOMOJIOTH, YITIEBOLOPOABI, KHCIOPOA M a30TCOAEpIKAINE COEAUHEHHUs, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOECHUSI OPraHMYECKUX BEIIECTB A.
M. bytnepoBa, 3aKOH COXPaHEHMs] MACChl BEIECTB); 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,



JeXalllie B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBI€HUH, (PAKTOJOTHMYECKHE CBEIECHHSI O CBOWCTBAX,
COCTaBe, MOJYYEHHH M O€30MaCHOM HCIIOJIIb30BAHWU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JIEATEIBHOCTH
4eJI0BEKA,;

c(hOpPMHPOBAHHOCTh YMEHUM BBIABIATH XapaKT€pHblE€ NPU3HAKA TMOHATHH, YCTAHaBIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOLIUE MMOHATHUS IPU ONKUCAHUU COCTaBa, CTPOEHUS U MPEBPAIIECHUN OpraHMYECKUX COSIUHEHN;

c(hOPMHUPOBAHHOCTh YMEHUN HCIONb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UJIi COCTaBJIEHUS MOJEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHO) (POPMYII OPraHMYECKHUX BEIIECTB M YPAaBHEHUH XMMUUYECKUX PEaKLUN, U3TOTaBIMBATh MOJIEIH MOJIEKYJ
OpraHMYECKHUX BELIECTB JIJISl WILTIOCTPALMU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOIO CTPOCHHS;

c(hOpMUPOBAaHHOCTh YMEHUH yCTaHABIMBATh MPUHAAIICKHOCTD U3YYCHHBIX OPTaHUYECKUX BEIIECTB IO UX COCTAaBY M CTPOEHUIO K
onpefeNéHHOMY KJIAacCy/Tpynne COEAUHEHHH (YIIeBOAOPOABI, KHUCIOPOJ W a30TCOACpIKAIINE COEAUHEHHUS, BBICOKOMOJIEKYJSPHBIC
COEIMHEHMsI), JlaBaTh MM Ha3BaHus Mo cucreMarndeckod HomeHkiarype (IUPAC), a Takke npuBOOUTH TPUBHUAJIbHBIE HA3BAHUS
OTJICJIbHBIX OPraHUYECKUX BEIIECTB (3TUJICH, MTPOIUJICH, alleTUJIeH, STUICHIIIMKOIb, NIMLIEPUH, (peHo, popMabiaeru, aleTaablierus,
MypaBbUHasl KUCJIOTA, YKCYCHas KHCIIOTa, OJEMHOBAas KUCJIOTAa, CTEApUHOBAs KHUCIIOTA, DIIOKO3a, (PyKTO3a, Kpaxmaj, LEJUII0N03a,
[JIMLINH);

c(OpMUPOBAHHOCTb YMEHHS ONPENENATh BUJIbl XUMUYECKOHN CBSI3U B OPrAHUUYECKUX COCTUHEHUSIX (OAMHAPHBIE U KPAaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATH TMOJOKEHHS TEOPUU CTPOCHMS oOpraHudeckux BemectB A. M. bymiepoBa s
0OBSICHEHHSI 3aBUCIMOCTHU CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPaHEHHS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKT€pU30BaTb COCTaB, CTPOCHHE, (PUINYECKUE U XUMHUYECKHME CBOMCTBA THUIINYHBIX
NpEICTAaBUTENEH pPAa3IUYHBIX KJIacCOB OpPraHMYECKHX BEHIECTB (MeTaH, O3TaH, OTHJIEH, MNPONWIEH, aleTuieH, OyTraaueH-1,3,
MeTHiI0yTaauen-1,3, 0eH301, METaHOI, ATaHOJ, STHICHIVIMKOJIb, NIULEPHUH, (DEHOJI, alleTalblernl], MypaBbHHAsl U YKCyCHasi KUCIIOTBHI,
IJIIOKO3a, Kpaxmaj, LeJUII0I03a, aMHUHOYKCYCHAasl KHUCJIOTa), WIUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HHMH YpPaBHEHHSIMU
COOTBETCTBYIOLUX XUMUUECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKH YITIEBOJOPOJHOIO ChIpbs (HE(Th, IPUPOIAHBIN I'a3, YToib), CIIOCOOBI UX
nepepaboTKy U MPAKTUYECKOe MPUMEHEHHE TPOAYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUHN MPOBOIUTH BBIYMCICHHUS MO XUMHYECKUM ypaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOAHOIO
BELIECTBA WJIA NPOAYKTa PEaKUMU MO HM3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEHIECTB MJIM IMPOAYKTOB
peaKkiun);



c(hOpMHUPOBAHHOCTh YMEHH BJIaJIETh CUCTEMOM 3HaHUU 00 OCHOBHBIX METO/IaX HAyYHOIO MMO3HAHUSI, UCIIOJIb3YEMbIX B XUMUH TPU
U3y4YEeHUHU BEUIECTB M XUMHUUYECKUX SIBJICHMN (HAOIIONEeHUE, U3MEPEHUE, IKCIECPUMEHT, MOACIMPOBAHUE), UCIOIb30BaTh CUCTEMHBIC
XUMUYECKHUE 3HAHUS JJI IPUHATUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalUAX, CBI3AHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOATh TpaBuia MOJIb30BaHN XUMUYECKON MOCYI0i U JTa0OPATOPHBIM 000PYIOBAHUEM, A TAKKE
paBuiia oOpallleHus C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU MO BBIIIOJHEHUIO JJAOOPATOPHBIX XMMHUECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHU IIAHUPOBATh U BBIOJIHATh XUMHUYECKUN 3KCIEPUMEHT (MIPEBPAILLEHUS OPraHUYECKUX BEIIECTB MPU
HarpeBaHUH, MOTYYeHHE STUJICHA U U3YYEHHE €TO CBOMCTB, KaU€CTBEHHBIE PEAKIIMKU OPraHMUYEeCKUX BEIECTB, AeHATypalus OeIKOB Mpu
HarpeBaHWM, LIBETHBIE PEAKI[MU OENKOB) B COOTBETCTBUHU C IMpABUJIAMHU TEXHHKU O€30MACHOCTH MpH OOpaIleHUH C BELIECTBAMHU U
1a00paTOpHBIM  O0OpPYAOBAaHUEM, TMPEACTABIATh PE3yIbTaThl XHMHUYECKOTO JKCIIepUMEHTa B (opMe 3almucu  ypaBHEHHH
COOTBETCTBYIOILUX peakUui U GOPMYJINPOBATH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHN KPUTUYECKH aHAIU3UPOBATH XMMHYECKYI0 MH(OPMALIMIO, MOIYYAaEMYyK U3 Pa3HbIX HMCTOYHUKOB
(cpencTBa maccoBoit unpopmaruu, THTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIOAATH MPaBHIIa KOJIOIMUECKH LIeeCO00Pa3HOro MOBEACHUS B ObITY U TPYJOBOU ESITEIbHOCTU
B LIEJISIX COXPAHEHUS CBOETO 370POBbS M OKPYKaroUIed MPUPOAHON CpeAbl, 0CO3HABATH OMACHOCTh BO3/EMCTBUS HA )KUBBIE OPTaHU3MBI
onpenenéHHbIX OpPraHMYEeCKUX BEUIECTB, MOHUMas cMbici nokaszarens [IJIK, moscHATe Ha mpumepax cHnocoObl YMEHBUIEHUS U
peoTBPAIleHHs] X BPEAHOIO BO3JCHCTBUS Ha OPTaHU3M YE€JIOBEKa;

JUIsL 00y4aroIUXCcs ¢ OTPaHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbsI: YMEHUE MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJaX
MIO3HAHMS BEILECTB U XUMUUYECKUX SIBIICHU;

JUISL CIIETIBIX U cA00BUIAIIMX O0YUaIOINXCS: YMEHHUE HCIIONIb30BaTh pelbe(pHO-TOUeUHYI0 crucTeMy o0o3HaueHuit JI. bpaitns ns
3aMUCU XUMHUYECKHUX (OPMYIL.

11 KUIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01Iast 1 HEOpraHuYecKasi XUMHUSD» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKOW COCTAaBISIOUIEN €CTEeCTBEHHO-HAyYHOW KapTHUHBI MHUpa, pOJM XUMHH B
NO3HAHUU SIBJICHUI PUPOAbI, B ((OPMUPOBAHUU MBIIUICHHS U KYJIBTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOW rPaMOTHOCTH, HEOOXOAMMOM
JUIS pEIICHUS TPAKTHYECKHUX 3a]1ad M SKOJIOTHYECKH 000CHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBBIO U PUPOIHOI Cpesie;



BJIQ/ICHUE CUCTEMOM XMMHYECKUX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIME TMOHATUA (XMMUYECKHH 3JIEMEHT, aToM,
U30ToII, S-, P-, d- 2JIEKTPOHHBIC OPOUTAIH aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBI 00BEM, BAJIGHTHOCTD, AJIEKTPOOTPHIIATEIILHOCTD,
CTENEHb OKHUCJIEHHS, XUMUYECKasl CBsI3b (KOBAJICHTHAs, MOHHAs, METAJJIMYECKas, BOJOPOAHAs), KPUCTAJUIMYECKas PEIIE€TKA, THUIIbI
XUMHAYECKUX PEAKLMM, PaCTBOP, IEKTPOJIMTHI, HENIEKTPOJUTHI, IEKTPOJIMTUYECKAST TUCCOUMALUSA, OKUCINUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW peakluh, XUMHUYECKOE€ pABHOBECHE); TEOPUU U 3aKOHBI (TEOpUS JJIEKTPOJIUTHYECKON JAUCCOLHUALINH,
nepuonnuecknii 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPALICHUS DHEPTUHA IPH
XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE
NOHUMAaHUSl MPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHUH, (PaKTOJOTHYECKHE CBEJIEHUS O CBOWCTBAX, COCTaBE, MOJYyUYECHUU U
0€30MacHOM HCIOJIb30BAaHUM BAXKHEUIIINX HEOPraHWYECKUX BEIIECTB B OBITY U PAKTUYECKOM 1€ATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBIABIATH XapaKTE€pHbIE MNPU3HAKU TOHATHUM, YCTaHABIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOILLME MOHATHUS IPU ONTMCAHUN HEOPraHUYECKUX BEIECTB U UX MPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JJI COCTaBi€HHS (OpMya BEIIECTB W ypaBHEHUH
XUMHUYECKUX peakiui, cuctemarnueckyro HomeHknatypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTACIbHBIX HEOPraHUYECKHX BEIIECTB
(yrapHblii ra3, yIJIEKHCIIbII ra3, aMMHaK, rai€Hasi U3BeCTh, HerauéHasi U3BeCThb, MUThEBAsK COAA, MUPUT U APYTHE);

c(hOPMHUPOBAHHOCTh YMEHUN OIpPENeNsATh BAJICHTHOCTb M CTENEHb OKHCICHUS XUMHUYECKUX DJJIEMEHTOB B COEIMHEHMSIX
pa3IMYHOrO COCTaBa, BHUJ XHUMHUYECKOM CBSA3M (KOBajJE€HTHAas, HWOHHAs, METajuInyecKas, BOJOPOJIHAsA) B COCAUHEHMSX, THII
KPUCTANTMYECKON PEIETKH KOHKPETHOIO BEIIECTBa (aTOMHAas, MOJIEKYJIsIpHAsl, MOHHAs, METAJJINYECKasi), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMUII;

c(hOpMUPOBAHHOCTh YMEHHH YCTaHABIWBATh MPUHAAJIC)KHOCTh HEOPraHWYECKUX BEIIECTB IO UX COCTaBy K OMpPEIeIEHHOMY
KJIacCy/Tpyrie coeIMHeHUI (TIPOCThie BEIECTBA — METAJIJIbl 1 HEMETAJUIbl, OKCU/IbI, OCHOBAHMSI, KUCJIOTHI, aM(POTEpPHbIE THIPOKCHUIBI,
CONH);

c(hOpMHUPOBAHHOCT, YMEHHH pPACKpBIBaTh CMBICH mepuonnyeckoro 3akoHa J[. WM. MengeneeBa W J1€MOHCTPUPOBATH €rO
CHUCTEMaTU3UPYIOIIYI0, OObSICHUTENIbHYIO U TPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh D3JICKTPOHHOE CTPOEHHWE AarOMOB XHMHUYECKHUX DJIEMEHTOB 1—4 mepuoaos
[Tepuonuueckoli cucTeMbl XUMUYeckux 3meMeHToB JI. M. MenpaeneeBa, MCIONb3ys MOHATHS «S-, P-, d-3JCKTPOHHBIC OpOMTAIINY,
«QHEPreTUYECKUE YPOBHWY», OOBACHATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHUX 3JIEMEHTOB M UX COCIMHEHUN 110 Mepruoaam
u rpynnam [lepuonnueckoi cucremsl xumuueckux 3neMeHToB 1. . Menneneesa;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMHUUECKUE CBOMCTBA HEOPTaHUYECKHUX BEIIECCTB PA3IMIHBIX
KJIACCOB, TOATBEPIKIATh CYIIECTBOBAHME TE€HETUYECKOW CBSI3M MEXKAY HEOPTaHWYECKMMHU BEIIECTBAMU C TOMOIIBI0 YPaBHEHUMU
COOTBETCTBYIOIINX XUMHYCCKUX PEAKITHI;

c(hOpMHUPOBAHHOCT, yMEHHS KIACCU(PUIIUPOBATh XUMHUUYECKHE PEAKIIMH IO pa3InYHbIM TMpU3HAKAM (YUCIy U COCTaBy
pearupymoInux BEIIeCTB, TETUIOBOMY 3((eKTy peakiuu, W3MEHEHHUIO CTEIICHeW OKWCIICHHS SJIEMEHTOB, OOpaTMMOCTH pEaKIIHH,
Y4acTHUIO KaTajau3aropa);

c(hOpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS PEAKIMA PA3IMYHBIX THUIIOB, IMOJTHBIC U COKpANIEHHBIC YPABHEHUS PEaKIIUMA
WOHHOTO 0OMEHA, YUMTHIBAs YCIOBHSI, IIPY KOTOPHIX 3T PEAKIIMH UIYT JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHU TIPOBOIUTH PEAKIIUHU, IOATBEPKIAAIONINE KAYSCTBEHHBIH COCTAaB PA3IMYHBIX HEOPTaHWYECKHUX
BEIIICCTB, PACIIO3HABATH OMBITHBIM ITyTEM HOHBI, IIPUCYTCTBYIOIINE B BOIHBIX PACTBOpPaX HEOPTAHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTL YMEHUU PACKPHIBATh CYITHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMA IMOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHca dTUX PEaKIIHii;

Cc(hOPMHPOBAHHOCTh YMEHUW OOBSICHITH 3aBUCUMOCTh CKOPOCTH XWMHYECKON PEakIMu OT Pa3IMYHBIX (aKTOPOB; XapaKTep
CMEIICHUS XMMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO Bo3aelicTBus (mpunui Jle [1latense);

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMUUIECCKUE MPOIIECCHI, JISKAIIHE B OCHOBE TIPOMBIIIUIEHHOTO TIOJTYUYSHHS CEPHON
KHCIIOTBI, aMMHaKa, a Takke C(POPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPHHIIUIAX W JKOJOTHYECKUX IMpoOIeMax
XUMHUYECKOTO MPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMECHHI MPOBOIUTH BBIYMCICHUS C WCIOJIH30BAaHHEM IOHITHS «MaccoBas JIOJI BEIIECTBA B PAacTBOPEY,
00BEMHBIX OTHONICHH Ta30B MIPH XUMHUYECKUX PEAKIINAX, MACCHI BEIIECTBA UM 00BEMA Tra30B 1O U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OIHOTO M3 YYAacTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(dekTa peakmuu Ha OCHOBE 3aKOHOB COXpaHEHHS
MacCChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOIIONAThH MTpaBuJia MOJb30BAHNS XUMUUYECKOW TTOCYI0H 1 J1a0OPaTOpHBIM 000PY/IOBAHUEM, a TAKKE
IpaBuJia OOpaIIeHuUs C BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIMSMH IO BBITIOTHEHHIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yYMEHHM IUIAHUPOBATh W BBINIOJHATh XWMHUUYECKHI DSKCIEPUMEHT (pa3joKeHHE TMEPOKCHIA BOIOpONa B
NIPUCYTCTBUH KaTaJli3aTropa, ONpeIelICHIE CPEIbl PACTBOPOB BEIIESCTB C MOMOIIBI0 YHHBEPCATHLHOTO WHINKATOPA, BIUSHUE PA3INYHBIX
($haKkTOpOB Ha CKOPOCTh XUMUYCCKOW PEAKIINH, PEAKIIM HOHHOTO 00OMEHa, Ka9YeCTBEHHBIE PEaKIIuu Ha Cyabdar-, KapOoHaT- U XJIOPHU/I-
AHWOHBI, HA KaTHOH aMMOHHS, PEIICHUWE SKCIEPUMEHTANIBHBIX 3ada4d 1Mo Temam «Metamie»y u «Hemeramnbsy) B COOTBETCTBUH C
IpaBUJIaMU TEXHHKH OE30MacHOCTH TMPH OOpaIleHWH C BEIIECTBAMH M JIA0OPATOPHBIM OOOPYIOBAaHUEM, IMPEACTABISTH PE3yIbTAThI



XUMHYECKOTO JKCIEPUMEHTa B (pOpME 3allMCH YpaBHEHHH COOTBETCTBYIOUIMX PEAKIMH W (OPMYIHPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3ysbTaToB;

c(hOPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3WPOBATh XMMHUYECKYI0 HMH(OPMAIMIO, TOTYyYaeMYyI W3 pa3HbIX HCTOYHHKOB
(cpeacTBa MaccoBOM KOMMYHHUKaluu, IHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUHN COOMIONATh MpaBUiIa HKOJIOTHYECKH 11€1€CO00Pa3HOrO MOBEIEHUS B ObITY U TPYOBOW JEATEIBHOCTU
B IIETISIX COXPAHEHUS CBOETO 37I0POBbS M OKPY’KAIOIIEH MPUPOTHON CpeIbl, 0CO3HABATH OMACHOCTh BO3/ICHCTBUS Ha KUBBIC OPTaHU3MBI
onpenenéHHbIX BEUIeCTB, MoHMMas cMbich nokasarens [IJIK, moscusaTs Ha mpuMepax crnocoObl YMEHBUICHUSI M MPEAOTBPAILCHUS UX
BPEIHOTO BO3JCHCTBUS Ha OPraHU3M YeJIOBEKa,;

JUTSE OOYYaIOIIMXCS C OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMH 370POBbsI: YMEHUE MPUMEHSATH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAX
MO3HAHUS BEILIECTB U XUMUYECKUX SIBIICHUN;

JUTSL CIETBIX U CIA0OBUASAIIMX OOYYAIOMIMXCS: YMEHUE UCIOIb30BaTh Pelibe(PHO-TOUEUHYIO cucTeMy oO0o3HaueHuid JI. bpaiins nis
3aIncu XUMHYECKHX bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouimuecTBo yacos DJIeKTPOHHbIE
Ne OBbIE
HanmeHoBaHue pa3iesioB U TeM NPOrPamMMbl KoHTpoubH Ipakrirsec | (wipposbic)
n/n Bceero KHe oOpa3oBare/ibHbIC
ble padoTHhI
padoThI pecypchl
Pa3zpnes 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMHUH
IIpenmeT opraHu4ecKor XUMUHU. Teopust CTPOEHUs bubmiorexa LIOK
1.1 peA p L P P 3 https://myschool.edu
opranunyeckux coenqunenut A. M. bytineposa ru/
Hroro no pazaeny 3
Paznen 2. YiiieBoaopoasl
bubmmoreka [JOK
2.1 | [IpenenbHbIe yIIIEBOAOPOIBI — AJKAHBI 2 https://myschool.edu
.ru/
HenpenenbHbie yIneBOIOPOIbI: aTKEHbI bubmiotera LIOK
2.2 P Y AOPOAB: ’ 6 1 https://myschool.edu
aJKaJIMEHbI, aJTIKUHBI
.ru/
bubmmoreka [IOK
2.3 | ApoMaruveckue yrieBOI0OPO/IbI 2 https://myschool.edu
ru/
- bubmmoreka [IOK
UPOJIHBIE UCTOUYHUKH YTIIEBOJIOPOAOB U UX
2.4 PHPOA Y AOPOA 3 1 https://myschool.edu
nepepadboTKa
.ru/
Hroro mo pazaemy 13
Paznea 3. Kuciiopoacoaep:xaiue opranu4ecKkue CoeJUHEeHMsI
3.1 | Couprel. Oenon 3 bubnuoreka LHOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu
.ru/

Anbnerunbl. KapooHoBsie kKucinotsl. ClIOXKHBIC

bubmmoreka [JOK

3.2 7 https://myschool.edu
3(uUphI T
bubmnorexka LIOK
3.3 | YriieBombl 3 https://myschool.edu
.ru/
Hroro mo pazaemy 13
Paznen 4. Azorcoaep:xamue Oprann4ecKue coeInHeHus
bubmmoreka [IOK
4.1 | AMuHBL. AMUHOKHCIIOTEL. bemku 3 https://myschool.edu
.ru/
Htoro no pazaeny 3
Pa3zpnes S. BeicokomoseKy/JIsipHbIe COeIHHEHUSA
bu6nmoreka LIOK
5.1 |Ilmactmaccer. Kayuyku. Bojgokna 2 https://myschool.edu
.ru/
Uroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIIACC

KoanuecTBOo 4acoB DJIeKTPOHHBbIE
Ne OBBIE
® HaumeHoBaHue pa3iesioB U TeM NPOrPaMMbIl KoHTpoIbH Mpaktiec | (npposrIe)
n/n Bcero KHe oOpa3oBare/ibHbIE
ble padoTHhI
padoThI pecypchl
Paszgea 1. Teopernyeckue 0CHOBbI XUMHUM
Crpoenune aromoB. Ilepuonnuecknii 3ak0H U Butmiorexa [OK
1.1 | Ilepuoauyeckas cucTeMa XMMHYECKUX 3JIEMEHTOB 3
https://myschool.edu.ru/
. 1. MenpeneeBa
butnuoreka IHOK
1.2 | Crpoenue BemecTBa. MHOTrOOOpasue BEIIECTB 4 htts:/ /mvschlz)lol.e du.ru/
bubmnorexka LIOK
1.3 | X 6 1 1
FMITACCINE pearivn https://myschool.edu.ru/
roro 1o pasme 13 bubnuoteka [IOK
TOTO II 11
pasaey https://myschool.edu.ru/
Paznen 2. Heopranuueckasi XuMus
bubmmoreka [JOK
21 |M 6 1
CTaibt https://myschool.edu.ru/
bubmmoreka [IOK
22 |H 9 1 1
CMETaIIIR https://myschool.edu.ru/
2.3 | CBs3b HEOPraHUYECKUX M OPTaHUYECKUX BEIECTB 2 bubmunoreka LIOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

bubnuoreka [IOK

U 17
TOTO O pasacty https://myschool.edu.ru/
Pasznen 3. Xumusd ¥ :KU3HL
bubmmoreka [IOK
31 | X 4
FIMIDL 1 HSHD https://myschool.edu.ru/
Uroro no pazneny 4
OBIHIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE INVTAHUPOBAHHUE

10 KJIACC
N Koaunuect 3
° JIEKTPOHHBbIE U(POBLIE
Tema ypoka BO YACOB p uugp
n/n [Jara | oOpa3oBaresbHbIE peCypChl
Bcero
1 [IpeaMeT oprannyeckor XUMHH, €€ BOSHUKHOBEHHUE, PA3BUTHE U 1 bubnuoreka [{OK
3HaueHUe https://myschool.edu.ru/
5 Teopus cTpoeHns opraHnyeckux coennHenui A. M. bytieposa, 1 bubaunoreka LIOK
¢ OCHOBHBIE MTOJIOKCHUS https://myschool.edu.ru/
IIpencrasnenue o kinaccupukanuy OpraHM4eCKUX BEIEeCTB.
P P P Bu6mioreka LIOK
3 Homenknarypa (cucremarnyeckas) 1 TpUBUAJIbHbIE HA3BAHUS 1
https://myschool.edu.ru/
OpraHUYECKUX BEIECTB
. bu6numoteka LIOK
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN Pl 1
https://myschool.edu.ru/
. bubmuotexa [IOK
5 MertaH 1 3TaH — NPOCTEUIINE NPEACTABUTENN AIKAHOB 1
https://myschool.edu.ru/
. bubmmoreka [IOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOKCTBA 1
https://myschool.edu.ru/
. bubnunoreka LHOK
7 OTWIIEH U NPOIUIIEH — MPOCTEUIINE MPENCTABUTENN AJTKEHOB 1
https://myschool.edu.ru/
3 [Tpaktuueckas pabora Ne 1. «Ilomydenue sTuneHa u u3yueHue ero 1 bubnmorexa [JOK
CBOICTBY https://myschool.edu.ru/
9 Ankanuensl. byraguen-1,3 u metunoyranuen-1,3. [lonydyenue 1 bubmmoreka [IOK

CUHTETHYECKOTO KayuyyKa U PE3UHBI

https://myschool.edu.ru/
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10 AJKHUHBI: COCTaB U 0COOCHHOCTU CTPOCHHUS, TOMOJIOTHYECKUN PSIJI. bubnmoreka [{OK
AUETHIICH — TIPOCTESHIINIA MPECTABUTEb aJTKHHOB https://myschool.edu.ru/

11 | Boruncienus mo ypaBHEHUIO XUMUYECKON PEaKIINU bubmiorexa [OK
https://myschool.edu.ru/

bubmaunoreka LIOK
12 | Apensi: 6eH3011 U TOJTyOJI. TOKCHYHOCTH apeHOB https:/ /myschIE)IoI.e du.ru/

13 ['eHeTnyeckas CBA3b yIIIEBOAOPOJAOB, IPUHAIEKALIUX K bubnunoreka [{OK
pa3IMYHbIM KJ1accaM https://myschool.edu.ru/

14 [IprponHbIe UCTOUHHUKHU YITIEBOIOPOAOB: IPUPOIHBIN T'a3 U bubnunoreka [IOK
MONyTHHIC HE(TAHBIE Ta3bl, HEPTH U MPOMYKTHI €€ TepepadboTKU https://myschool.edu.ru/

15 [IprponHbIE NCTOYHHUKH YITIEBOLOPOAOB: IPUPOIHBIN I'a3 U bubaunoreka LIOK
HOIMyTHBIE HE(TAHBIE Ta3bl, HEPTh U MPOAYKTHI €€ mepepaboTKu https://myschool.edu.ru/

16 | KonrpomnpHas pabora mo pa3aeny «YIiIeBOAOPOIbD) BH6H_H0TeKa oK
https://myschool.edu.ru/

17 [IpenenpHbIE OMHOATOMHBIE CIIUPTHI: METAHO U ATAHOJL bubnunoreka [IOK
Bomoponnas cBsi3b https://myschool.edu.ru/

18 | MHoroaromMHsbi€ CIUPTHI: STUICHIIIUKOIb U TITUIEPUH Bubmmorexa [OK
https://myschool.edu.ru/

19 ®deHom: CTPOCHHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE bubmmorexa [JOK
CBOMCTBA, IIPUMEHEHHUE https://myschool.edu.ru/
20 | Anpaeruanl: popMambaeru U aneTalbaerul. AIeTOH ﬁftls::lf/c;\e/z?hgooli duru/

21 OnHOOCHOBHBIE TIPE/IC/IbHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAS bu6muoreka [IOK
U YKCyCHas https://myschool.edu.ru/

99 [Ipaktraeckas padora Ne 2. «CBoiicTBa pacTBOpa yKCyCHOM bubaunoreka LIOK

KHCJIOTBID»

https://myschool.edu.ru/
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CTeapI/IHOBaﬂ H OJICMHOBAsA KHUCJIOTBI, KaK IIPCACTABUTCIIN BBICIINX

bubmmoreka [JOK

23 KapOOHOBBIX KUCJIOT 1 https://myschool.edu.ru/
24 Mpb11a Kak COJii BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE 1 bu6muoreka [IOK
neicTBre https://myschool.edu.ru/
o5 CrnoxxHbIe 2UPHI KaK MPOU3BOAHBIC KAPOOHOBHIX KUCIIOT. 1 bubnuoreka [IOK
['uaponu3s cnoxkHbIX 3(UPOB https://myschool.edu.ru/
26 | XKupsl: ruaponus, npuMeHeHne, ONoIOTHYeCcKas Pojib KUPOB 1 BH6H_HOTeKa oK
https://myschool.edu.ru/
57 VYrneBojsl: cocTaB, kiaccudukaiys. Baxuenme npeacTaBUTeNu: 1 bubmmoreka [IOK
IJTI0K03a, (PPYKTO3a, caxaposa https://myschool.edu.ru/
28 | Kpaxman u 1esutrono3a Kak IpupoaHbIe MOTUMEPHI 1 bubmiorera LIOK
https://myschool.edu.ru/
29 KontpomnsHaas padora no pa3aeny «Kuciaopomconepxaiue 1 bubmmorexa [IOK
OpPraHUYECKHE COCTUHCHUSD) https://myschool.edu.ru/
30 | AMHUHBI: METHUJIAMUH U aHWJIUH 1 bubmorexa [IOK
https://myschool.edu.ru/
31 AMMHOKHCIIOTHI KaK aM(OTEpHbIE OPraHUYECKUE COEAMHEHMS], UX 1 bubmauoreka LIOK
Ooumonornveckoe 3HaueHue. [lenTuas https://myschool.edu.ru/
32 | benku kak MpUPOTHBIC BEICOKOMOJICKYIISIPHBIC COSTUHCHHUS 1 Bubmmorexa [IOK
https://myschool.edu.ru/
33 | OCHOBHBIC TTOHATHS XMMHUHU BHICOKOMOJIEKYISPHBIX COETMHCHUM 1 bubmoreka [IOK
https://myschool.edu.ru/
34 OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHMUIA. 1 bubnuoreka [IOK
[TmacTmaccel, KayqyKH, BOJIOKHA https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Kosmmuecr | lara
Ne JIEKTPOHHbIEC HU(PPOBLIE
Tema ypoka BO YaCOB | u3y4yeH
n/n o0pa3oBarejibHbIE PeCYPChI
Bcero us
1 XUMUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAsI KOH(PUTYpaIHs 1 bubnuoteka [IOK
aToMOB https://myschool.edu.ru/
[Tepuoanueckuii 3axoH u [lepuoandeckasi cucTeMa XuMUYECKUX
P P . . bubmmoreka [IOK
2 aneMeHToB /. 1. Menaeneesa, ux cBsi3b ¢ COBPEMEHHOU TEOPUEH 1
https://myschool.edu.ru/
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U
3 UX COCJIMHEHUH IO TPyIIaM U rnepuoaaM. 3Ha4YCHUE 1 bubnuoteka [IOK
IEPHOINYCCKOrO 3aKOHA U CUCTEMBI XUMHUYECKUX 1eMeHToB J[. 1. https://myschool.edu.ru/
Meunaeneesa B pa3BUTUU HAYKU
4 Crpoenue BeniecTBa. XMMHUUYECKas CBA3b, €€ BUJIbl; MEXAHU3MBI 1 bubnuoteka [IOK
00pa3oBaHUs KOBAJICHTHOM CBS3HM. BomopomHas cBs3b https://myschool.edu.ru/
5 BanenTHoCTb. DneKTpoOTpulAaTEIbHOCTh. CTENEHb OKUCIICHUSI. 1 bubmmorexa [JOK
BeiecTBa MOJICKYIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS https://myschool.edu.ru/
5 [TonaTtue o qucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOUIHBIE 1 bu6mmoreka [IOK
pacTBOpBL. MaccoBast 70151 BEIIECTBa B PACTBOPE https://myschool.edu.ru/
Knaccuduxkanuys 1 HOMEHKIIaTypa HEOPTaHUYECKUX COCTUHEHUH.
¢ P P bubnuoreka [IOK
7 I'enernueckas CBsi3b HEOPraHUUYECKUX BEIIECTB, PA3TMYHBIX 1
https://myschool.edu.ru/
KJIaCCOB
Knaccudukanys XuMru4ecKkux peakiuii B HEOPraHUYECKOU U
P . P P bubnuoreka [IOK
8 OpraHUYECKOM XUMHH. 3aKOH COXPAHEHUSI MaCChl BEIIIECTB; 3aKOH 1
https://myschool.edu.ru/
COXpaHEHHMS U IPEBPALEHUS SHEPTUU MTPU XUMUUYECKUX PEaAKIHAX
9 Cxopoctb peakiuu. OOparuMble peakinu. XUMHAUYECKOe 1 bubnuoteka [[OK

PaBHOBCCHUC

https://myschool.edu.ru/
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[Ipaktuueckas padora Ne 1. «BnusHue paznudabix GakToOpoB Ha

bubmmoreka [IOK

10 .
CKOPOCTh XUMHYECKOU PEaKIIIN» https://myschool.edu.ru/
DnekTponuTuyeckas aucconuamus. [loHsTHEe 0 BOIOPOIHOM
1 P (PH) p 5 P r bu6mmoreka [IOK
rokKaszarelie acTtBopa. Peakiiuu nonnoro ooMena. I'niponus
P P P https://myschool.edu.ru/
OpTraHUYECKUX U HEOPTAaHUYECKUX BEIIIECTB
12 OKuCINTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. [ToHsTHe 00 bubmmoreka [IOK
3JIEKTPOJTU3E PACILIABOB M PACTBOPOB COJICH https://myschool.edu.ru/
13 KonTponsHas padora no pa3geny «Teopernueckue OCHOBBI bubnunoreka LIOK
XUMHED https://myschool.edu.ru/
Mertaiuibl, X IMOJIOXKEHUE B Ileproanueckon cucteMe
p Bu6moreka [IOK
14 | xumuueckux 3nmemenToB J[. 1. MenaeneeBa 1 0COOEHHOCTH
. https://myschool.edu.ru/
cTpoeHus aroMoB. O0mue hrU3nYecKre CBONCTBA METAJLIOB
15 CnunaBbl METAIIIOB. DIIEKTPOXUMUYECKUH P HAPSIKECHU I bubnuoteka [[OK
METaJUIOB https://myschool.edu.ru/
16 XUMUYECKUE CBOMCTBA BAXKHEUIIIMX METAJJIOB (HATpUil, Kaauii, bubmmorexa [JOK
KaJbIUM, MArHUH, aTFOMUHMI) U UX COSIUHCHUI https://myschool.edu.ru/
. . bubmmoreka [IOK
17 XUMHUYECKUE CBOMCTBA XPOMA, MEJIA U UX COCTMHECHUN
https://myschool.edu.ru/
. . bu6muoreka [IOK
18 | Xumuueckue CBOMCTBA IIMHKA, JKeJle3a U UX COCTUHCHUM
https://myschool.edu.ru/
19 [Tpaktuueckas padora Ne 2. "PerieHne 3KCIepUMEHTAIBHBIX bubmmoreka [JOK
3a1a4 1o reme «MeTayuib»" https://myschool.edu.ru/
Hemeramnel, ux nonoxxenue B Ilepuoanueckoit cucreme
p bu6munoreka [IOK
20 | xummueckux amemeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH
https://myschool.edu.ru/
CTPOCHHMS aTOMOB
21 ®u3nyecKre CBONCTBA HEMETAIOB. AJIOTPONUSI HEMETAIIOB (Ha bubnmorexa [JOK
prMepe KUCIopoaa, cepbl, pocdopa u yrieposaa) https://myschool.edu.ru/
22 XUMHUYECKUE CBOMCTBA FAJIOTEHOB, CEPhI U UX COCTUHECHUN bu6mmoreka [IOK
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. . bu6mmoreka [IOK
23 | XuMHUYecKHe CBOMCTBA a30Ta, (pocodpa 1 UX COSAMHECHHM 1 https://myschool.edu.ru/
24 | XuMHUYeCKHE CBOMCTBA YIJIEPO/Ia, KPEMHHUSI U UX COCTMHEHUN 1 bubmorexa [IOK
https://myschool.edu.ru/
25 | [IpuMeHeHNE BaKHEHIIIMX HEMETAIIOB U UX COEMHEHUH 1 bubamorexa LIOK
https://myschool.edu.ru/
O06o01enue u cucremaruszaius 3Hanuii mo Teme «HemeTamib.
26 | BeraucieHus mo ypaBHEHUSIM XHMHUYECKUX PEAKIIUN U 1 Bubmorexa [IOK
. https://myschool.edu.ru/
TEPMOXUMHUYECKHUE PACUETHI
97 [Tpaktuueckas padora Ne 3. «Permenue skciepuMeHTaTbHBIX 1 bubnuoteka [JOK
3asa4d no reme "Hemertaiuisl"» https://myschool.edu.ru/
28 | KonrpomnpHas padora mo Temam «Metamnbsy u «Hemeramibn 1 Bubmorexa [IOK
https://myschool.edu.ru/
29 Heoprannyeckue n oprannueckue Kuciaorsl. Heopranmueckue u 1 bubnunoreka LIOK
OpPraHWYECKHE OCHOBAHHSI https://myschool.edu.ru/
30 AMdoTepHbIC HEOPTAHUYECKUE U OPTAHNYCCKUE COCTUHCHUSI. 1 bubmmorexa [JOK
['eHeTHueckas CBSA3b HEOPraHUIECKUX U OPTraHMUYECKUX BEIICCTB https://myschool.edu.ru/
31 Ponb xumMuu B 06ecrieueHnr IKOJIOTUYECKOM, SJHEPTETUUECKON U 1 bubnunoreka [IOK
IUIIEBOM 0€30MMaCHOCTH, Pa3BUTHH METUIIMHBI https://myschool.edu.ru/
39 [IpencraBnenust 06 OOUIMX HAYYHBIX MPUHIUIIAX 1 bubnunoreka LIOK
HPOMBIIIJICHHOTO TTOTYYCHUS BAKHEHIIINX BEIIECTB https://myschool.edu.ru/
33 | YenoBek B MUpE BEILIECTB U MaTepHAaIOB 1 bubmmoreia LIOK
https://myschool.edu.ru/
bubnmnorexa [JOK
34 XuUMUs 1 3I0pOBhE YEIOBEKA 1 https:/ /mySChIE)IOI.e duru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NIPOLECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

* Xumus, 10 knace/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHMYeHHON 0TBETCTBEHHOCTHIO «[IPODAY; AKIIMOHEpHOE 00IIIECTBO
«3narenscTBO «IIpocBemenne

» Xumus, 11 kmacc/ I'abpuensu O.C., O01ecTBO ¢ OorpaHUYCHHON O0TBETCTBEHHOCTHIO «JIPODA»; AKInoHEepHOE 00IIECTBO
«M3parenbcTBO «IIpocBenieHue»

Beenute BapuanT

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA

Beeaure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumusa Metoauueckoe nocodue — 0a30Bbiil ypoBeHb» - M.: [Ipoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O0111as Xumus B T€CTax, 3aja4ax, ynpaxHenusx. 11 kmace» — M.: [poda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc: KoHTponbHbIe U TpoBEpOUHBIC PabOTHI K yueOHHKY». — M.: Ipoda,
2021 r.

4. O.C.I'abpuensH, I.I"JIsicoBa, A.I.BBenenckas «Xumust 11 kimacc: Hacronpras kaura mis yaurtens». Yacts 1 — M.: Jlpoda, 2019 rox.
5. O.C.I'abpuensn, I.I".JIeicoBa, A.I.BBeaenckas «Xumus 11 knacc: Hactonpnas kaura mis yuutensi». Yacts 2 — M.: JIpoda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemeros, .I.OctpoyMoBa «3afauu 1o XUMHUU U CIIOCOOBI X pemieHus» - M.: «/Ipoday, 2021rox.

7. B.I. lenucoBa «Xumus 11 xiacc moypounsie mianbl o yueOuuky O.C.I'abpuensua, [.I"JIsicoBoii» - Bonrorpaay Yuurtens 2018roz.
8. M.A.Pa60oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmaccy, - M.: Dx3amen, 2019t

9.9. 0.C.I'abpuensn, U.I.octpoymoB «XuMudeckuit 3kciepuMeHT B mikoje 11 kmacey; - M.: JIpoda. — 2019 rox.

MNP POBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

Beenure _ Bemurenannsiehttp://www.chemnet.ru I"azera « XuMus» ¥ caliT Ij1s yuuTess « S uay Ha ypoOK XUMHUN
http://him.1september.ru Enunas xomnexuust LIOP: TIpeamerHas KOMUTEKIUS «XAMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE 3KcIIepuMeHTHI: XuMus. Komutekmus Poccutickoro
o011eo6pa3oBaTeILHOTO TTopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnmukGepoBoit

http://www alhimik.ru Beepoccutiickast onuMuaa mKkoIbHHUKOB 110 XUMHH

http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YIEOHUK SIS CPEIHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHU: DIIEKTPOHHBIN YICOHHK
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