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IHOACHUTEJBbHAA 3AIINCKA

[TporpammMa 1Mo XMMUH Ha YpOBHE CpeIHEro o01iero oopazoBanus pazpaborana Ha ocHoBe DegepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny», TpeOOBaHUN K pe3ylbTaTaMm
OCBOCHMS (peepanbHONl  00pa3oBaTeIbHOW TporpaMmbl  cpemHero obmero obpasoBanus (DOIT COO),
npejacraBieHHbix B denepaibHOM rocyaapcTBeHHOM oOpazoBaTesnibHOM crangapre COO, ¢ yuérom Konuenuuu
npenojaBaHus ydeOHOro mnpeamera «XuMus» B oOpa3oBaTelbHbIX opranusanusx Poccuiickoit denepauuu,
peaM3yIouMX OCHOBHbIE 00Opa3oBaTelibHbIE MPOTrpaMMbl, M OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUA
BocnuTanus B Poccuiickoit @enepauun Ha nepuof a0 2025 roga» (Pacnopsxenue Ilpasurenscrea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJX0A0B K pa3pabOTKe MPOrpaMMbl IO XMMHH, K OMPEISICHUIO OOIIeH cTpaTeruu OO0ydeHHs,
BOCIIMTAHUS W Pa3BUTHUs OOydaroluxcsl cpeicTBaMu ydeOHoro mpeamera «Xumusi» ans 10—11 xmaccoB Ha
0a30BOM ypoBHE cocTaBuiau KoHuenrtyaibHble nonoxeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIepKaHus, pe3yJIbTaTOB 00y4YeHHUs U TPeOOBAHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe obpa3zoBaHue, MOIY4aeMOe BBITYCKHUKaMU 00I1e00pa30BaTeIbHON OpraHu3alny, SBISIETCS
HEOTHEMJIEMON 4YacThl0 HX o0OpazoBaHHOCTH. OHO CIYKUT 3aBEpLIAIONIMM JTAllOM peanu3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CUCTEME XUMHUYECKOIO
o0Opa3oBaHus. DTU IIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPHUPO/BI, (POpMHUPOBAHUS MUPOBO33PEHUS U OO0IIEH
KYJIbTYpbl YEJIOBEKAa, a TAK)K€ HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBbIO U MPUPOAHOMN
cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOYYaIOIIMXCS HA YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS
CpeICTBAaMU yueOHOTO MpeaMeTa «XUMUs», COAEPKaHUE U MTOCTPOCHHUE KOTOPOTO OMPE/IENICHbI B IPOrpaMMe 1o
XUMHUHM C y4€TOM creuu(UKH HayKd XUMUH, e€ 3HA4eHHs] B MO3HAHUM MPUPOILI U B MaTepUaTbHOU >KU3HU
o0miecTBa, a Takke C y4€TOM OOIMMX IeNed W TPUHIMIIOB, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero oo1ero oopazoBanus B Poccuiickoit depepanuu.

XUMHUS KaK 2JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyI0 poJib B COBPEMEHHOI IIUBUIM3AINH, B
CO3/IaHMM HOBOW 0a3pl MaTepuaIbHOW KynbTypbl. OHa BHOCHT CBOH BKJaa B ()OPMUPOBAHHE PALMOHAIBHOTO
HAyYHOT'O MBIIIJIEHUS, B CO3/IaHUE LIEJIOCTHOTO MPEJICTaBICHUS 00 OKpYKaIOILEeM MUPE KaK O €MHCTBE MPUPOIbI
U yeloBeKa, KoTopoe (HOpMUPYETCS B XMMUU HAa OCHOBE MOHHMMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOILErO
MHUpa, OCO3HAHUS B3aMMOCBSI3M MEX]y CTPOCHHEM BEUIECTB, MX CBOHCTBAMH M BO3MOXHBIMH OOJIACTIMU
MPUMEHEHHUS.

TecHO B3aUMOJEHCTBYSI C JPYrUMH €CTECTBEHHBIMH HayKaMH, XHMHUS CTaja HEOThEMJIEMOM YacThIO
MHUPOBON KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TpyJa W JKU3HM KaXJOro 4ieHa OoOIIecTsa.
CoBpeMeHHass XUMHUS KaK HayKa co3ujaTellbHas, KaKk Hayka BBICOKMX TEXHOJOTHI HampaBlieHa Ha pellleHue
r700anbHbIX NPOOJEeM YCTOWYMBOIO pa3BUTUS YEIOBEYECTBA — CBIPHEBOM, HSHEPreTHYECKOM, MHUIIEBOH,
9KOJIOTMYECKOM 0€30MacCHOCTH U OXPaHbI 3/10POBbSL.

B cootBercTBUMM ¢ OOmMMHU TENSIMH U TPUHIMUIIAMH CPEAHETO 00IIero oOpa3oBaHHsS COACpP)KaHUE
npeamera «Xumus» (10-11 kiaccel, 06a30BbIi ypOBEHb H3Y4€HHUs) OPHUEHTHPOBAHO NPEUMYIIECTBEHHO Ha
OOIIEKYIbTYpHYIO MOJIOTOBKY OOYyYaromuxcs, HEOOXOAMMYIO UM s BBIPAOOTKM MHPOBO33PEHUECKUX
OpPUEHTHUPOB, YCIIENTHOTO BKIIOYEHHUS B JKU3Hb COLUYMa, IPOJOKEHHsI 00pa30BaHus B pa3IMYHbIX 00JaCTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsiromuMu peamMeTa « XUMHEs SIBISIFOTCS 0a30BbIe Kypehl — «Opranndeckas xumus» U «Oo0mas u
HEOpraHMyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEeMa 3HaHHM 110 HEOPraHWYeCKOW XUMUH (C BKIIFOUEHUEM 3HAHUH U3 00IIel XMMHUH) U OPraHMYeCKON XUMHUU.
dopmMupoBaHue JTAHHOW CHUCTEMbI 3HAHUM IIPU U3yYEHUU IMpeMeTa 00ecreuynBaeT BO3MOXKHOCTh PaCCMOTPEHHUS
BCEr0 MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB ¥ TEOPUI XUMUU.

CrpykTypa conepkaHust KypcoB — «Opranuueckas xumus» M «OOmas u HeopraHudecKas XUMHUS»
chopMUpOBaHa B MpOrpamMMme MO XMMHUHU Ha OCHOBE CHCTEMHOTO MOJXO0Ja K M3Y4YEHHIO y4eOHOro MaTepualia u
00yCIIOBJIEHAa NCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUH Ha ONpPENENEHHBIX TEOPETHUECKUX YPOBHX. Tak,
B Kypce OpraHM4YeCKOW XMMHHU BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS



OpPraHMYECKUX COCIUHECHHM, a TAK)KE HA YPOBHE CTEPECOXUMHUYECKHUX U ICKTPOHHBIX MIPEICTABICHUN O CTPOCHHUU
BemiecTB. CBeneHUs 00 M3ydaeMbIX B Kypce BEIECTBaxX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB JI0 CIOXHBIX
OMOJIOTMYECKH aKTUBHBIX COEAMHEHHUH. B Kypce oprannyeckoil XMMHUHU MOJIY4aloT pa3BUTHE CHOPMUPOBAHHBIC
Ha YpOBHE OCHOBHOro oOuiero oOpa3oBaHUs II€pBOHAYANIbHbIE IPEACTABICHUS O XUMMUYECKOW CBS3H,
KJIacCU(UKALMOHHBIX INPU3HAKAX BEILECTB, 3aBUCHUMOCTU CBOMCTB BELIECTB OT MX CTPOEHUSA, O XUMHUYECKOM
peakuuu.

[Ton HOBBIM yriIOM 3peHHS B IpeaMmere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBACTCS M3YyYCHHBINH Ha
YPOBHE OCHOBHOT'0 00111ero 00pa30BaHus TEOPETUUECKUI MaTepral U (PaKTOJIOTHYECKHUE CBEACHUS O BEILEeCTBaxX
U XUMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHumdeckas XUMHS» O0Yy4aroluMCs
IPEIOCTABISAETCS BO3MOYKHOCTb OCO3HATh 3HAUEHHE IIEPUOJUYECKOrO0 3aKOHAa C OOIIETEOPETUYECKUX U
METOJOJIOTUYECKUX TO3ULUH, TIIy0XKe MOHATh HCTOpPUYECKOEe H3MEHEHHE (QYHKIMKA 3TOTO 3aKOHa — OT
00006m1aromIeit 10 0OBICHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cuctema 3HaHMM O Ba)KHEHIIMX BEUIECTBAX, MX COCTAaBE, CTPOCHUM, CBOMCTBAX M IPUMEHEHUH, a
TaK)KE 0 XMMHUYECKHUX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX IIPOTEKAaHUs JonoHseTcs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMU COJEpXKaHMs, UMEIOIIUMU KYJIbTYPOJOTUYECKHI M MPUKIATHON XapakTep. DTH 3HaHUS
CHOCOOCTBYIOT MIOHMMAHUIO B3aMMOCBSI3U XMMUHU C IPYTHMMHU HayKaMM, pacKpbIBatOT €€ poJjib B MO3HABATEIbHON
U IPAaKTUYECKOH NeATEeIbHOCTH 4YeJOBEKa, CIOCOOCTBYIOT BOCIMTAHMIO YBa)KEHHUS K IPOLECCY TBOPUYECTBA B
o0jacTu TEOpUM M TNPAKTUYECKUX MPUIIOKEHUN XMMHH, IIOMOTAlOT BBIIYCKHUKY OPHEHTUPOBAThCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpoOJeMax, CBS3aHHBIX C XHWMHEH, KPUTUYECKH OCMBICIHBATH
UHGOPMALIMIO U MPUMEHATH €€ Ul MOIMOJHEHUs 3HAaHUH, pelleHNs MHTEUIEKTYalbHbIX U 3KCIIEPUMEHTAIbHBIX
UCCIIeIOBaTENbCKUX 3aJau. B 1enoM conepxaHue yuyeOHOro mnpenmMera «XHMHS» JTAHHOTO YPOBHS H3Y4EHUS
OpUEHTUPOBAHO Ha (OPMUPOBAHHE Yy OOYYalOUIMXCd MHUPOBO33PEHUYECKOM OCHOBBI JJIi TOHMMaHUs
¢mrocopckux wuAeH, TaKMX Kak: MaTepUAIbHOE EJWHCTBO HEOPTaHWYECKOTO M OPraHWYeCKOro MHpa,
00yCJIOBJIEHHOCTh CBOWCTB BELIECTB MX COCTABOM M CTPOECHUEM, MO3HABAEMOCTh NPHUPOJIHBIX SBICHUH MYyTEM
9KCHEPUMEHTAa U PpEIICHUs MPOTUBOPEUUH MEXJTy HOBBIMU (PaKTaMHU M TEOPETHUECKUMH HPEANOChUIKAMH,
OCO3HAHME POJIM XMMHUH B PEIICHUH HKOJOTHYECKUX MPOOJIeM, a TakKe Mpo0iIeM cOepeKeHHs SHEPreTUIECKUX
PECypCOB, ChIpbs, CO3/1aHNS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B nane pemienus 3a7ay BOCHHUTAHUS, Pa3BUTHS U COLMATIM3ALMN O0YYAIOLUIMXCS MPUHSATBIE TPOTPaMMOi
[0 XMMHUU TOJXO/bI K ONPEAETICHUIO COJIepKaHUsl U MOCTPOSHUS MpeaMeTa npeaycMaTpuBaioT (popMupoBaHue
YHHUBEpPCAIbHBIX Y4E€OHBIX JEHCTBUIN, MMEIOIIMX 0a30BO€ 3HAYEHHE IS DPA3IUYHBIX BHUAOB JIE€ATEIbHOCTH:
pemieHus npobiieM, MOUCKa, aHaau3a M 00paboTKM MHPOpMalU, HEOOXOIUMBIX IJIsi NMPUOOPETEHHUS OIbITa
IIPAKTUYECKON M UCCIIEN0BATENBCKON JEATENBHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUH XUMUH.

B npaktuke npenojaBaHus XMMHUHU Kak Ha YpOBHE OCHOBHOIO 0OmIero oOpa3oBaHUs, TaK M Ha YpOBHE
cpeaHero oomero o0pa3oBaHUs, MpPH ONPEAETICHUH COJEP/KAaTENIbHON XapaKTepUCTHKU LEelNed H3ydeHHs
npeaMeTa HalpaBJIEHUEM IEPBOCTENIEHHON 3HAYUMOCTH TPAAUIMOHHO Npu3HaéTcd (OPMUPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOHN JAeITEeIbHOCTH YeJIOBEeKa M KaK
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. C METOAMYECKON TOUKH 3PEHHUS TaKOW MOAXOJ K ONpPENEICHUIO
HeNnel n3y4eHus MpeMeTa SBJISeTCs BIIOJIHE ONPaBIaHHBIM.

CornacHo J1aHHOHM TOYKE 3pEeHMsI TJIABHBIMU IIEJIIMU M3y4eHHs MpenMera «XuMus» Ha 0a30BOM YpOBHE
(10 —11 xu1.) sIBIISIFOTCS:

e (GOpMHPOBAHHE CHUCTEMBI XUMHUYECKUX 3HAHWN KaK BaKHEWIIIEH COCTaBIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpa, B OCHOBE KOTOPOH JIeXKaT KIIOUEBbIE MOHATHS, (QyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU
XUMHH, OCBOCHME S3bIKa HAYKH, YCBOGHHE M TIOHHMMAaHUE CYIIHOCTH JOCTYNHBIX 00O0OIIeHui
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

e (opMupoBaHHE U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METO/aX MO3HAHUS BEIIECTB M XUMHUYECKHX
peaxiuii, HeOOXOIUMBIX ISl TPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMHUYECKHUX
SBJICHUM, IMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;



® pa3BUTHE YMEHUI U CIOCOOOB IEATEIHLHOCTH, CBA3aHHBIX ¢ HAOIIOIEHUEM U OOBSICHEHUEM XMMHYECKOTO
AKCTIIEPUMEHTA, COOJTIOICHIUEM TIPABUIT 0€30ITaCHOT0 0OpaIeHHUs C BEIECTBAMH.

Hapsany ¢ atum, conepxarenbHas XapaKTepUCTHKA IIeNIeH W 3a/1a4 U3Y4YeHHUsl MpeaMeTa B MporpamMmme Io
XMMHH YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMH IPUOPUTETAMH B CUCTEME CPEIIHEro OO0ILero
oOpazoBanus. CerofHs B IPENOAABaHUM XUMHH B OOJbIICH CTENEHH OTHAETCS MPEANOYTEHHE MPAKTUYECKOU
KOMIIOHEHTE COJepKaHUs OOy4YeHUs, OPUEHTHUPOBAHHOW Ha MOJTrOTOBKY BBIYCKHUKA 00II€00pa3oBaTeIbHON
OpraHu3alliy, BIAJCIOUIET0 HEe HAOOpOM 3HAHWH, a (PYHKIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSIMH aKTHUBHOTO IMOJYYCHUS 3HAHWN W NPUMEHEHHS UX B PEAbHOW KU3HH JJIS PEUICHUS MPAKTHYECKUX
3ajad.

B cBsi3u ¢ 3TUM IpH U3ydeHUH npeameTa «XUMHs TOMUHHUPYIOIIee 3HaYeHHe TPUOOPETaOT TaKKue 1eNn
U 33/1a4H, KaK:

ajanTanusg OOydYaloUIMXCs K  YCJIOBHSM JWHAMHYHO pa3BUBAioOUIerocs Mupa, (opMmupoBaHue
MHTEJJICKTYaJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K €caMOOOPAa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY
OPUHITUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU U HX
pUMEHEHUEM;

dbopmupoBaHre Yy OOyYarOmIMXCs KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), WMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHUE MJS DPA3IUYHBIX BUAOB JEATEIBHOCTH: pelIeHHs] MpoOjeM, IMOUCKa, aHalu3a u
00paboTku nHpOpMaLUK, HEOOXOIUMBIX IS MPUOOPETEHUS OMBITA JIEATEIBHOCTH, KOTOPasi 3aHUMAET Ba)KHOE
MECTO B MO3HAHUM XUMUH, & TAKXKE JIJIsl OLUEHKU C MO3HIMNA SKOJIOrHYEcKOil 0€30MacHOCTH XapaKTepa BIUSHUS
BEIIECTB M XMMHYECKHX IPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH O0YyJaromuxcs:
CIIOCOOHOCTH CaMOCTOSITEJIBHO MPUOOPETaTh HOBbIE 3HAHHUA 1O XHMHUU B COOTBETCTBHM C KHU3HEHHBIMU
NOTPEOHOCTSIMU, UCIOIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUHU /ISl TIOMCKA U aHaIu3a y4eOHOH U
HAYYHO-TIOMYJISIPHON MHPOPMALIMU XUMHUECKOTO COJCPKAHNUS;

dopmupoBaHHEe ¥ pa3BUTHE Yy OOYYarOIIMXCA ACCOIMATHBHOTO M  JIOTHYECKOTO  MBIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIUMBI, B YAacCTHOCTH, IpHU
IUTAHUPOBAHUHU U MPOBEJICHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE y OOYyYaromUXCs YOSKIEHHOCTH B TYMaHHCTHUYECKOW HANpPaBICHHOCTH XMMHHU, €€ Ba)KHOM
PO B pelICHUH TIIOOANBHBIX MPOOJIEM paIlOHAIFHOTO TPUPOIOTIONH30BAHUS, TTOTIOIHEHHS YHEPTETHUECKUX
pPECYpCOB U COXpAaHEHHs NPUPOAHOTO PaBHOBECHs, OCO3HAHMsSI HEOOXOIUMOCTH OEpeXHOro OTHOUICHUS K
HOpUPOJZIE U CBOEMY 3/0POBBIO, a TAaK)KE NPUOOPETEHMs OIbITa HCIOJIB30BAHUS IOJYYEHHBIX 3HAHMU IS
NPUHSATHS TPAMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMHYECKIMH SIBJICHUSMHU.

B yuebHOM mutane cpeanero oOuiero oopazoBaHus npeamer «XuMus» 0a30BOro YpOBHS BXOJUT B COCTaB
npeaMeTHoi o0nacTu «EcTecTBeHHO-HayuHbIE PEAMETHI».

OOmiee 4yuCiIO 4YacoB, OTBEAEHHBIX JJI H3YYEHUS XHMHH, Ha 0a30BOM YPOBHE CpEIHEro OOILIEero
oOpa3oBanus, coctaBisger 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 yac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOH XUMHHU

[IpeameTt oprannyeckoit XumMuu: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B MOJIYYCHUU HOBBIX BELIECTB U
MarepuasioB. Teopus CTpOEHUs] OpraHuueckux coeauHeHuit A. M. BytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS.
CrtpykrypHble (HOpMYIbI OpraHUYEeCKHX BellecTB. ['omosnorus, nuoMepus. XuMudeckasl CBs3b B OPraHUYECKHX
COCIMHEHUSIX — OJIMHAPHBIE U KPAaTHBIC CBSI3HU.

[IpencraBienne o KiacCU(UKANKUKA OPTaHUYECKUX BemecTB. HoMEHKIaTypa OpraHMYecKUX COSAMHCHUN
(cucremaTHuecKasi) U TPUBHAJIbHBIC HA3BaHUS BAKHEHIINX MPECTaBUTENEH KIacCOB OPraHUYECKUX BEILIECTB.

OKCrepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M HX MPEBpallleHUi: O3HAaKOMJIEHHE C oOpaslaMu
OpraHWYECKUX BEIECTB M MaTepuajaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ OPraHUYECKHX BEILECTB,
HaOJIOZICHUE W OIMCAaHUE JIEMOHCTPAIMOHHBIX ONBITOB IO TMPEBPALIEHUIO OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuu (IJIaBjieHUe, OOyTIMBaHUE U TOPEHHE).

YriieBogopoanbl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUU psija. MeTaH W 3TaH — MPOCTEHIINE MPEACTAaBUTEITH
QIKaHOB: (M3MYECKUE W XUMHUYCCKHE CBOWMCTBA (PEaKIMU 3aMEUICHHS W TOPCHHsSI), HaXOXICHHE B TPHUPOJIEL,
MOJTy4YeHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTHYECKHUH psiA. DTUIIEH U MPOIUIEH — IPOCTeHIne MpeacTaBUTeNu
QIKCHOB: (PU3UYECKHEe W XMUMHYCCKHE CBOMCTBA (PEaKIMU THUIPUPOBAHWS, TAIOTCHUPOBAHUS, THIPATAIIHH,
OKHCJICHUS U TIOJIMMEPHU3AIINH ), TIOJyYeHUE U TPUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u metunoyraauen-1,3: ctpoeHue, BaKHeIIe XUMUYECKHUE CBOMCTBA (peaKius
nonuMepusaiun). [lomyuyeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTHU CTPOCHMS, TOMOJIOTMUECKHUH psia. AUETHWIEH — MpOoCTeUIInil
MPEJACTaBUTENh AJTKUHOB: COCTaB, CTpOEHHE, (PU3NUYECKHEe U XUMHUYECKHUE CBOMCTBA (peaklUuu TUIPUPOBAHUS,
raJIOTeHUPOBAHUS, THIPATAlUU, TOPEHHUS ), TTIOJTyIeHHE U TPUMEHEHHUE.

Apensl. beH3on: cocraB, cTpoeHue, GU3NUECKUE U XUMHUUYECKHE CBOMCTBA (peaklUy TaJOr€HUPOBAHUS U
HUTPOBaHUs), MOIYYeHUE U NMpUMeHeHHue. To.yon: cocmas, cmpoenue, uauyeckue u XumudeckKue ceolcmeda
(peakyuu 2anoceHupo8anus U HUMPOBAHUsL), NOTYYeHue u npumeHneHue. TOKCUYHOCTh apeHOB. I'eHeTmueckas
CBSI3b MEXY YIJIEBOJOPOAaMU, IPUHAMIEKAIIUMH K Pa3TUYHBIM KJIACCAM.

[TpuponHble UCTOYHUKU YTiIeBOAopoaoB. [IpupoaHsiii Ta3 W momyTtHble HedTsHble ra3bl. Hedts u eé
npoucxoxaeHue. CrnocoObl mepepaloTKu He(TH: MEpPEeroHKa, KPEKUHT (TePMHUYECKU, KaTaTuTHUYECKHiA),
nuponus. [IpoaykTsl mepepaboTku HeDTHU, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBINH yroyib u
IPOIYKTHI €Tr0 MepepadoTKH.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB U WX MPEBpAIlllEHUI: O3HAKOMJICHHE C OOpaslaMu
MTACTMACC, Kay4yKOB U pe3uHbI, KOJUIeKIH «HepTs» U «YT0Nb», MOJEIUPOBAHUE MOJIEKYIN YTIEBOIOPOAOB U
raJOreHOTPOU3BOIHBIX, MPOBEJACHUE MIPAKTUUECKON PabOThI: TIOJYUYCHHUE dTUJICHA U M3YYCHHE €TO CBOMCTB.

Pacuérnrle 3amaun.

Boruricnenuss mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00béMa, KOIMYECTBA UCXOJHOTO BEIIeCTBa
WIH TPOAYKTAa pPEakluu TO HM3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OMHOTO W3 MCXOJIHBIX BEIIECTB WU
MPOJYKTOB PEAKIUN).

Kucaopoacoaep:kamme opranudeckue coelMHeHUs

[IpenenpHBIE OTHOATOMHBIE CHUPTHI. METaHOI U 3TAHOI: CTPOCHHUE, (PU3MUECKUE U XUMUYECKIE CBOMCTBA
(peakuuu ¢ akTUBHBIMHU METaJIJIaMH, TaJIOT€HOBOIOPO/IaMHU, TOPEHHUE), IpUMEHEeHHe. BoopoIHbIE CBSA3H MEXTY
MOJIEKYJIaMH CTIUPTOB. JlefiCTBHE METaHOJIa ¥ ATAHOJIa Ha OPTaHW3M YeJIOBEKa.




MHoroaromMHbie CIUPTHL. DTUICHTINKONb U TIUIEPUH: CTPOEHHE, PU3NYECKUE U XMMHYECKHE CBOWCTBA
(B3auMOJICHCTBHUE CO MICIIOYHBIMHU METalIaM1, Ka4eCTBEHHAsI PEaKIvs HAa MHOTOATOMHBIE CITUPTHI). JlelicTBre Ha
opranusM udesnoBeka. [I[pumeHeHue rivuepruHa U STUICHIVIMKOJIS.

@DeHo: CTpOCHHE MOJIEKYIbI, (PU3HMUYeCKUe U XUMUYECKHe CBOMCTBA. TOKCHYHOCTH (eHona. [Ipumenenue
denona.

Anprerunsl U kemownwvl. DopManbaeruy, aueTaabAeTHI: CTpOeHHEe, GU3NUYECKUE U XUMUYECKHE CBOWCTBA
(peakuuy OKUCIIEHUSI U BOCCTAHOBIICHUSI, KAUECTBEHHbIE PEAKILIUN ), [IOJTYUEHHUE U IPUMEHEHHUE.

OOHOOCHOBHBIE TpelebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHasg M YKCYCHasi KHCIOTBI: CTPOEHHE,
dusznueckue M XHMMHUYECKHE CBOMCTBa (CBOMCTBa, OO0IIMe Al Kiacca KHUCIOT, peakius 3TepuuKaiun),
nojy4yeHue U npuMmeneHue. CTeapuHOBask M OJEUHOBAs KUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIO0T. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE AEHCTBHE.

CrnosxHble 2Qupbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['uaponus cnoxubix 3¢upos. XKupsl. ['uaponus
#upoB. [Ipumenenue xupoB. buonoruueckas poss )KUPOB.

YrneBoapl: cocTaB, KiaccuuKamms yrieBoaoB (MOHO-, M- W MOJMcaxapuabl). [roko3a — mpocTermuit
MOHOCaXapu: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MUECKHEe U XMMHUYECKHUE CBOICTBa (B3aUMOJEHCTBUE C
ruapokcugoM Menu(ll), okucnenue ammuadHbIM pacTBOopoM okcuaa cepedpa(l), BoccranoBieHue, OpoxkeHuE
TJIIOKO3bI), HAXOXKJEHUE B MPHUPOJE, MpUMeHeHue, ouonorudeckas poib. @otocunres. OpykTo3a Kak U30MEp
TJIFOKO3BI.

Kpaxman u nemironosa kak npupoasbsie noinMepbl. CTpoeHHe Kpaxmana M LeJUIoa03bl. Puznyeckue u
XUMHYECKHE CBOMCTBA KpaxMmaina (TUIPOIN3, KAUYeCTBEHHAs! PEAKIUS C HOIOM).

DKCHepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBPAILCHUI: MpOBeAeHUE, HAOMIOJEHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: FOPEHUE CIHMPTOB, KAYECTBEHHBIE PEAKIUU OJHOATOMHBIX CIHPTOB
(oxucnenue 3tanosna okcugoM Meau(1l)), MHOroaTOMHBIX CIUPTOB (B3aMMOJIEHCTBUE TJIMLEPUHA C THAPOKCUAOM
meau(Il)), ampmeruaoB (OKHCICHHE aMMHAYHBIM pacTBopoM okcuga cepedpa(l) m ruapoxcumom memu(Il),
B3aMMOJICHCTBHE Kpaxmalla C HOAOM), MPOBEICHHE MPAKTHUYECKOH pabOThl: CBOWCTBA pPacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnrie 3amaun.

Bbruncnenus mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBAa MCXOJHOTO BEIIeCTBa
WIM TPOAYKTAa pEaklMu MO HM3BECTHBIM Macce, 00BhEMY, KOJHMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB WU
IPOJYKTOB PEAKIIH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTH Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Pu3ndeckrue M XUMUYECKHE CBOMCTBa
aMUHOKHCIIOT (Ha IpUMepe IMIHIKMHA). bruonorndyeckoe 3HaueHNEe aMUHOKUCIOT. [lenTust.

benkn kak npUpONHBIE BBICOKOMOJEKYJSpHBbIE coenuHeHus. llepBuuHas, BTOpUYHAsT M TpETHYHAs
CTPYKTypa 06enkoB. XMMUYECKHUE CBOMCTBA OEIKOB: TUAPOIN3, AeHATYpalis, KaueCTBEHHBIC PEaKIIU Ha OeNKH.

DKCTepUMEHTAIbHBIE METOAbl HW3YYeHHs BEUIECTB M HX IMpeBpalleHHil: HaOIIOACHHE W ONHCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalusl OSIKOB MPU HArpeBaHUH, IBETHBIE PEAKIIMU OEITKOB.

BbicokomosiekyasipHbIe COeJUHEHHS

OcCHOBHbBIE IOHATHSI XUMUH BBICOKOMOJIEKYJIIPHBIX COETUHEHHI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEpPU3AIuH, CPeaHsIss MOJIEKyJsipHas Macca. OCHOBHBIE METOJbl CMHTE3a BBICOKOMOJIEKYJISPHBIX
COEIMHEHUH — OJIMMEPU3ALIMSI U TOJIMKOHACHCALUS.

OKCHepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M HX MpEBpallleHUuil: O3HaKOMJIEHHE C oOpaslaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBSI3€M MpU U3y4eHUHU OpraHuueckoi xumuu B 10 Kiacce ocyniecTBisieTcs
yepe3 KCI0JIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHITHH, TaK U MOHATHH, SBISIOIIUXCS CUCTEMHBIMU
JUISL OT/IETIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.



OO0mue ecTecTBEHHO-HaY4YHbIC MOHSTHS: SIBICHUE, Hay4YHbIH (DaKT, TMIIOTe3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KIaccu(uKaIms, NepruoJuIHOCTh, HAOMIOICHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®dusnka: mMaTepus, SHEPIusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUUYECKUN YPOBEHb, BEIIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEUIeCcTBa, (PU3NUEeCKHe BETUYUHBI U SAMHUIIBI UX U3MEPEHHUS.

buonorus: xierka, opranusMm, Ouocdepa, oOMEH BeUIECTB B OpraHu3Me, (OTOCHHTE3, OHOJIOrMYECKU
AKTUBHEBIC BemlecTBa (OeIKH, YIIIeBOIBI, JKUPBI, PEPMEHTHI).

['eorpaduisi: MUHEpaIbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIE, TOTLTUBO, PECYPCHI.

TexHonorus: NuieBble TPOAYKTHI, OCHOBBI PAIlMOHAILHOTO MUTAHUSI, MOIOLIUE CPECTBA, JIEKAPCTBEHHBIE
¥ KOCMETUYECKHUE Tpernaparhbl, MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMuyeckuit 3neMeHT. AToM. SIapo atoma, U30TOIbI. DJIEKTPOHHAs 000J0YKa. DHEPreTUHYeCKUE YPOBHH,
HOypOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aemeHTbl. OCOOCHHOCTH pacIipe/ieNieHUs 3JIEKTPOHOB M0 OPOHTAIISIM
B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAS KOH(PUTYpaLUs AaTOMOB.

[Tepuoauueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux 3nemeHTtoB JI. . MenneneeBa. Cs3b
IepuoauyYeckoro 3akoHa u llepmogmyeckod cucreMbl xumudeckux osnemeHToB JI. M. Menneneea ¢
COBPEMEHHOW TeOopuel CTPOCHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XMMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX MU IIPOCTBIX U CIOXKHBIX BELIECTB 10 TPyNIaM U NepuoAaM. 3HadyeHHe NepUoIMYecKoro 3aKoHa B
Pa3BUTHUN HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. Buabl XuMudeckoi CBsA3M (KOBaJE€HTHas HENOJSpHas U
HOJIsIpHAsi, MOHHAs, MeTajuindyeckas). MexaHu3mbl 00pa30oBaHUsl KOBAJEHTHOM XUMHUYECKOM CBsi3U (OOMEHHBIN U
JIOHOPHO-aKIENTOpHbIH). BonoponHas cBs3b. BaleHTHOCTb. DneKTpoOTpHLATENbHOCTh. CTENeHb OKHCICHHUS.
WNonbl: KaTHOHBI U AHUOHBI.

BemecTBa MOJEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH MOCTOSTHCTBA COCTaBa BellecTBa. THIIbI
KPUCTAIIIMYECKHUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

[TonsiTe o nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10Js BEIIECTBA B
pacTBope.

Knaccudukanus Heopranuueckux coeiMHeHuid. HomeHknaTypa HeopraHnyeckux BellecTB. | eHeTnueckas
CBSI3b HEOPraHWYECKHX BEIIECTB, IPUHAUICKAINX K Pa3IMUHbIM KJIaccaM.

Xumnueckass peakuus. Knaccupukanus XHMHYECKUX peaklUil B HEOPraHMYeCKOW W OpraHMYecKoil
XUMHH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHMs M IPEBPALLEHUS SHEPIUU MPU XMUMHUYECKUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3iauuHbIX (pakTopoB. OOpaTHMble peakluh. XUMHUYECKOe
paBHOBecHe. DaKTOpPBI, BAUSAIOLINE HA COCTOSIHUE XuMuieckoro pasHoBecus. [Ipunmun Jle larense.

OnexTponuTnyeckass aucconuanus. CusbHble M cinaOble 31eKTpoiuTbl. Cpeaa BOAHBIX PAacTBOPOB
BEIIECTB: KUCIIasi, HeTpanbHasi, HIeI0UHasl.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKcliepUMEHTabHbIE METOJIbl H3YYEHHUS BEIIeCTB M UX [MpeBpallleHHi: IeMOHCTpaius Tabmui
«Ilepnonnueckas cucremMa xumuueckux snemeHToB Jl. . MenneneeBay, n3ydeHne MoJenel KpUCTaIIIMYeCKUX
peméToK, HaONI0IeHNEe U OINMCaHUE JEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX ONBITOB (pa3jioXeHHE MEepOoKCUaa
BOJIOPOJIa B IPUCYTCTBUH KaTaIM3aTOpa, ONPEAEICHUE CPEIbl PACTBOPOB BEILECTB C MOMOIIbI YHUBEPCATBHOTO
UH/IMKaTOpa, peaklud MOHHOro 0OMeHa), MPOBEJCHUE MPAKTUUECKOH paboThl «BiusHUEe pa3IuuHBIX (aKkTOpOB
Ha CKOPOCTb XMMUYECKON PEAKIIUH.

Pacuérurle 3amaun.



Pacuétbl Mo ypaBHEHUSIM XMMHYECKUX PEaKIUA, B TOM YHCIE TEPMOXUMHYECKHE PACUEThI, pACUETHI C
WCIIOJIb30BAHUEM TTOHSATHSI «MacCOBas JI0JIs1 BEIIECTBAY.

Heopranuueckasi xumus

Hemeramibl. [lonoxenue HemetamioB B Ilepuonuueckoit cucreme Xxumuueckux snemeHtoB [, U.
MenneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. DHU3HMUYECKHEe CBOMCTBA HEMETAUIOB. AJIJIOTPOIHUS HEMETAJIOB
(Ha mpuMepe Kuciaoposa, cepsl, hocdopa u yriaeponaa).

XVUMUYECKUE CBOWCTBA BaXXHEHIIMX HEMETAIOB (TAJIOT€HOB, Cephl, a3oTa, (ocdopa, yriepoga u
KPEMHHSI) U UX COCTMHEHUH (OKCHUIIOB, KHUCIOPOACOICPKAIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN ).

[IpruMeHeHne BaKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnsl. [lonoxxenue merainos B [lepuoaudeckon cucreMe xuMuueckux anemeHToB /1. M. Menneneesa.
Oco0eHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000J0YeK aToMoB MeTayioB. Obmue pu3nveckre CBOMCTBA METAJLIOB.
CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUIN PsiJl HANIPSKEHUH METAIIIIOB.

XHUMHYECKHUE CBOMCTBA BAKHEUIINX METALIOB (HATPHWM, KA, KaJbIMi, MarHWi, aJlOMUHHHA, IHHK,
XPOM, KeJe30, MEJlb) U UX COCTUHEHHUN.

OO6mme cocoObI moTyYeHusI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCIepUMEHTAIbHbIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAIICHUI: U3ydeHue KojuieKuuu «MeTtamibl u
CIUIaBbI», OOpa3lloB HEMETA/UIOB, PEIICHHE OKCIICPUMEHTAJIBHBIX 3a/ady, HaOJMI0JICHHEe U  OIHMCAHHE
JIEMOHCTPAIIMOHHBIX U J1a00PATOPHBIX OMBITOB (B3aUMOJECHCTBUE THAPOKCU/IA AIFOMUHUS C PaCTBOPAMU KUCIOT
Y IIEJI0YEH, KAYeCTBEHHBIC PEAKIIMN Ha KATUOHBI METAJIIOB).

PacuérHrble 3amaumn.

Pacuétbl Macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MU 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacdy€Thl Macchl (00BEMA, KOJUYECTBA BEIIECTBA) MPOIYKTOB
peaKIfu, €ClIi OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xumun B 00€CIIEUEHHUHM DKOJOTHYECKOH, DPHEPreTHYECKOH M MHINEBOW OE30MacHOCTH, Pa3BUTHHU
MeauiuHbl. [IoHSATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenust 00 0OMIMX HAYYHBIX MPUHIIUAIIAX TPOMBIIIIEHHOTO MOTYYEHUSI BAKHEUIITUX BEIICCTB.

YenoBek B MUpE BEHIECTB M MATEPUATIOB: Ba)XHEHIIME CTPOUTENIbHBIE MaTepuajbl, KOHCTPYKIMOHHBIE
MaTepuaibl, Kpacku, CTEKJO, KepaMHMKa, MaTepualbl ISl SJIEKTPOHUKH, HAaHOMATEpHallbl, OPraHUYECKHE H
MUHEpaIbHBIE YI0OPEHUSI.

XuMHsT W 3]I0pOBbE UETOBEKA: TMPaBWIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX TPEMapaToB, IpaBUiIa
0€30MMacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBOM XMMHUHU B TTOBCETHEBHOM JKHU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H NMpu W3ydyeHUU oO0Ied M HeopraHuyecko xumuu B 11 kmacce
OCYIIECTBIISIETCS 4epe3 HKCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK M TOHSTHH,
SABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/AEIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO 1IUKJIA.

OO0mue ecTecTBEeHHO-HAyYHbIE TOHSATHUS: HAY4HbIH (aKT, THUIMOTe3a, 3aKOH, TEOpHs, aHalu3, CHHTE3,
KJaccuuKanus, IepuoAMIHOCTh, HAOJIOICHHNE, SKCTIEPUMEHT, MOJISTMPOBAHNE, U3MEPECHHE, SBICHHE.

®dusnka: MaTepusi, JHEPrus, Macca, aToM, dJEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOI, PaTUOAKTUBHOCTb,
MOJIEKYJIa, YJHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TEIO, 0OBbEM, arperaTHOe COCTOSIHHE BelIecTBa, (hHU3MUECKUe
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, sKOCHCTeMa, Ouocdepa, MaKkpo- U MHUKPOIJIEMEHThI, BUTAMHHBI, OOMEH
BEIIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAeMBbIe, TOTLTUBO, PECYPCHI.

TexHomorus: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJLITYPrusi, MPOU3BOICTBO CTPOUTEIBHBIX MaTepUaNIOB,
CETHCKOXO035UCTBEHHOE TPOM3BOJICTBO, IMHINEBAsl MPOMBIILIEHHOCTh, (hapMareBTUYECKass MPOMBIIIJIEHHOCTD,
MPOU3BOJICTBO KOCMETHYECKUX TMPEnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUaOB, JJICKTPOHHAS
MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.






[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW HA BA30BOM YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

@I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS OO0YYArOIIUMUCS MPOrPaMM CPETHETO
oOmiero o0pa3oBaHus (JINYHOCTHBIM, METANPEIMETHBIM M MpEeAMETHBIM). HaydHO-MeToan4eckoil OCHOBON ISt
pa3paboTKu IUJIAHUPYEMBIX PEe3YyJIbTaTOB OCBOCHMSI MPOrpaMM CpeIHEro oomero o0pa3oBaHUsl SBIAETCS
CUCTEMHO-/IEITeIbHOCTHBIHN MOAXO0.

B coorBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYyp€ JIMUHOCTHBIX PpE3YJIbTATOB
OCBOCHMS TpeaMeTa «XHUMHUS» Ha YpOBHE CpeAHEro ooOmero o0pa3oBaHHs BBIACICHBI  CIETYIOLINE
COCTaBJISIOLIHE:

OCO3HaHHE O0YYaIOIIMMUCS POCCUNCKON TPakIaHCKON HACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BHUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HAJIMYUE MOTUBALIUU K 00yUEHUIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH W
UCTOPUYECKHX TPATUIUil 0a30BOI HAYKU XHUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOMIMXCsl PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH LIEJIOCTHON CHCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIMYUE MPABOCO3HAHUS IKOJIOTUYECKOU KYIbTYpPhl U CIIOCOOHOCTU CTaBUTH IIEJIM U CTPOUTH KU3HECHHbBIC
TUTaHBIL.

JInuHOCTHBIE pE3yabTaThl OCBOEHMSI NpeaMeTa «XHUMHsS» JOCTUTAIOTCS B EIUHCTBE Y4eOHOW H
BOCIIMTATEIbHOW JIEATEJIBHOCTH B COOTBETCTBUUM C T'YMaHUCTUYECKHUMH, COLMOKYJIbTYPHBIMH, JTyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMM U HJ€aJlaMU POCCHMCKOr0 Tpa)IaHCKOro O0IlecTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMu M TPaBWJIAMHU TOBEJCHHUS, CIHOCOOCTBYIOIIUMH IpOIIECCaM CaMOIMO3HAHUS, CaMOpPa3BUTHUS H
HPABCTBEHHOT'O CTAHOBJIICHUS JINYHOCTU O0yYaIOLIUXCS.

JInuHOCTHBIE pE3yJabTaTbl OCBOEHHUS IpeaMera «XHUMHs» OTpaxaroT C(HOPMUPOBAHHOCTh OIIbITA
MO3HABATEJIIbHON M MPAKTHUECKON JEATENbHOCTH OO0YyYarolMXCs MO0 pealu3alud IMPUHATBIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

OCO3HaHHS O0YyYaroIIMMHCS CBOMX KOHCTUTYIIMOHHBIX IpaB U O0OS3aHHOCTEH, YBa)KEHUS K 3aKOHY U
NIPaBOTIOPSIIKY;

MPEJICTABICHUS O COLMATBHBIX HOPMAaX M MPaBUiIaX MEXIUNYHOCTHBIX OTHOIIIEHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENBHOCTU MpPHU CO3JaHUM YYEOHBIX IPOEKTOB, PELICHUU
y4eOHBIX Y MM03HABATEIbHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M NMPHUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY M apryMEHTHI JAPYTHX MPH aHAIN3E
pa3JINYHBIX BUAOB YUeOHOMH J€ATEIbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOILLIEHUS K UICTOPUYECKOMY U HAYYHOMY HacleNI0 OT€YECTBEHHON XUMUU;

YBa)XKEHUsI K MPOIleCCy TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTUUECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS
TOTO, YTO JIOCTHXKEHUS HAYKH €CTh PE3yNbTaT JUINTENbHBIX HAOIIOACHUHN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX
MIOUCKOB, MTIOCTOSTHHOTO TPYZAa YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEeIbHBIX MOTUBOB B MOJIYY€HUU U MOCEAYIONIEM aHalu3€e HH(OPMAaLIUU O MEePEeIOBbIX
JIOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYalllH, CBSI3aHHbIE C XMMUYECKUMU SBJICHUSMHU, U MPUHUMATh OCO3HAHHBIE
pelIeHUs, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHMBATh CBOE MOBEJIEHHE M MOCTYNKH CBOMX TOBApHIIEH C MO3UIMHA HPABCTBEHHBIX U
IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIKOB;



4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHMMAHUS IIEHHOCTEW 3I0pOBOTO W 0Oe30macHoro obpasa KH3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 3I0POBBIO;

coOmoieHnsi TpaBmiI 0€30MacHOr0 OOpalIeHusl C BEIIECTBAMH B OBITY, MOBCEAHEBHOW XWU3HH U B
TPYIOBOH NEATEIBHOCTH;

MOHWMAHUS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO M KOJUIGKTHBHOTO O€30MacHOr0 TIOBEJACHUS B
CUTYalHsIX, YTPOKAOUIMX 3[I0POBbIO U KU3HU JIOJICH;

OCO3HAHUS TMOCIAEACTBUH M HENPUATHS BPEAHBIX IPHUBBIYCK (YIMOTPEOJICHHS aJKOTOJs, HAPKOTHKOB,
KYpEHHUs);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETGHTHOCTH B Y4EOHO-HCCIIEOBATEIBCKON ACATEIHHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUECKON U APYTUX BUJIAX JEATECIIBHOCTH;

YCTAaHOBKM Ha AKTMBHOE YYacCTHE B PEIICHUWU MPAKTHYECKUX 3aJa4 COLMAIbHOW HANpaBJIEHHOCTH (B
paMKax CBOETO Kjacca, IIKOJIbI);

WHTEpeca K IMPaKTUYECKOMY H3yYEHHUIO MpOoQecCHil pa3IuyHOTO poJaa, B TOM 4YHCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUM IO XUMUHU;

YBa)X€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATHHOW TPACKTOPUHU 00pazoBaHus, Oyaymiei mpodeccun u
peanu3anuu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XHMUH,
WHTEPECOB M MOTPEOHOCTEH 0011eCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKU IIEJIECO00PAa3HOr0 OTHOIICHUS K MPUPOJE, KaK HMCTOYHHMKY CYIIECTBOBAHHS >XWU3HU Ha
3emie;

MMOHUMAaHUS TJIOOAJIBHOTO XapakTepa SKOJOTHYECKHX MPOoOJIeM, BIMSIHHUS KOHOMHYECKHX IPOIIECCOB Ha
COCTOSIHHE MPUPOJIHON U COLUATIBHOM CpEeibl;

OCO3HAHUs HEOOXOIMMOCTH UCIIOIb30BAHUS JOCTIKCHUM XUMHH JUIsl PEIICHHS] BOIIPOCOB PAIIMOHATILHOTO
MPUPOIOTIOIB30BAHMS;

AKTUBHOTO HENpPUATHS JIEUCTBUI, TPUHOCSAIIMX BpEI OKpYKaroUled NPUPOAHOW Cpene, yMEHHs
MPOTHO3UPOBATh  HEONAroNMpUSTHBIE JKOJIOTMYECKHWE TOCHEICTBUS  MPEANPUHUMAEMbIX JCHCTBHA U
npeaoTBpaniaTh ux;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHHS, JKOJOTHYECKON KYJIbTYphl, ONBITA JEATEIbHOCTH
SKOJIOTUYECKOW HAIpaBJIE€HHOCTH, YMEHHUSI PYKOBOACTBOBAaThCSA MMM B MO3HABATEIbHOM, KOMMYHUKATHUBHOW U
COLIMATILHOM MPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHBOCTOSTH UICOIOTUU XeMOGhoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U
00IIECTBEHHON TIPAKTHUKH;

MOHUMAaHUA CHeNU(UKH XUMHUHM KaK HayKH, OCO3HaHUs e€ poid B (HOPMHUPOBAHHH PAIMOHATIHLHOTO
HAy4YHOT'O MBIIIJIEHUS, CO3JJaHUH IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOIEM MUpPE KaK O €IUHCTBE TPHUPOIbI
W YeJOBEKa, B MO3HAHUM NPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM COXpPaHEHHUS MPHUPOIHOTO
paBHOBECHS,

yOXAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUHU AJISi COBPEMEHHOW IUBMIIM3AINH: B €€ T'yMaHHCTUYECKOM
HaIPaBJIECHHOCTH M BAaXHOW POJM B CO3JaHWM HOBOW 0a3bl MaTEPHAIBHOW KYJIbTYpHI, PEIICHUH TI00aTbHBIX
mpoOJieM YCTOWYMBOTO Pa3BUTHS UYETOBEYECTBA — CHIPHEBOM, DHEPTETHUYECKOM, MHUIIEBOW M HKOJIOTHYECKON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECTIEYCHIH YCIOBHM YCIEUTHOTO TPY/Aa U IKOJIOTUYECKH KOM(DOPTHOMH
JKA3HU KaXKJ0T0 WieHa oOIecTBa;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTU: TOHHUMAHUS CYIIHOCTH METOJOB TIO3HAHUSA, WCIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJTyYaeMble 3HAHHS IS aHAIW3a U OOBSICHEHUS SIBJICHHI
OKPYKAIOIIEr0 MUpa U TPOUCXOASIIUX B HEM H3MEHEHUH, YMEHHs JenaTh 0OOCHOBAaHHBIE 3aKIIOYECHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C [IEJIBI0 MOy4eHUs JOCTOBEPHBIX BHIBOJIOB;



CHOCO6HOCTH CaMOCTOATCJIIBHO HCIIOJIB30BATh XUMHWYCCKUC 3HAHUA JIS1 PCIICHUA HpO6JI€M B pCaJIbHBIX
JKU3HCHHBIX CUTYaAlUsIX;
MHTEpeca K MO3HAHUIO U HCCIIEI0BATENILCKOM e TeTbHOCTH,
TOTOBHOCTH M CIHOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHMIO W CaMOOOpa30BaHUIO, K aKTHBHOMY
MOJIYYCHHIO HOBBIX 3HAHUH 10 XUMHH B COOTBETCTBUHU C )KU3HECHHBLIMU HOTpe6HOCT$IMI/I;
UHTEpeca K 0COOEHHOCTSM TPyZAa B Pa3IMYHbIX chepax mpodhecCuOHATHHOM eI TETbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHHUS y4eOHOro mpenMera «XUMHsS» Ha YpOBHE CpEIHEro o0Iero
00pa3zoBaHus BKIIIOYAOT:

3HaYMMBbIe JUI (POPMUPOBAHUS MHPOBO33PEHHS 00YYAIOUINXCS MEKIUCUUIUIMHAPHBIE (MEKIPEIMETHBIC)
oOlieHay4YHbIe MOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CHEU(PUKY METOIOB MMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrUs, SBJICHHUE, MPOIECC, CUCTEMa, HAayYHBIN
daxkT, TPUHIMI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIEeJOBaHUE, HAOIIOACHUE, H3MEpEHUeE,
AKCIEPUMEHT U JPYTHUE);

yHHUBEpCcaJbHble  y4yeOHble  JeHCTBUS  (IO3HABaTeJIbHbIE, KOMMYHUKATHUBHbBIC, PETYJIATUBHbIC),
obecneunBaromue GopMupoBaHue PyHKIIMOHATHHON TPAMOTHOCTH U COLIMATILHONW KOMITETEHIINH 00Yy4arOIIUXCS;

CIIOCOOHOCTh OOYyYarOUIMXCSl MHCIIOJIb30BATh OCBOEHHBIE MEKIUCLMILUIMHAPHBIE, MHUPOBO33PEHUYECKUE
3HAHUS ¥ YHUBEPCAJIbHBIC YUeOHbBIE ICHCTBHS B IO3HABATEIBHON 1 COIUAIHON TIPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU Y4€OHBIMH IMO3HABATEILHBIMH,
KOMMYHHUKATHUBHBIMU U PETYISTUBHBIMU JCHCTBUSIMHU.

OgJiajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMM:

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTpeeNaTh LEeNu JeATENIbHOCTH, 3a7aBas MapaMeTpbl M KPUTEPUU HX JIOCTHXKEHUS, COOTHOCHUTH
PE3yIABTATHI ASSITEIHLHOCTH C TIOCTABICHHBIMU LIEIISIMHU;

UCTIOJIB30BAaTh NPU OCBOCHHHM 3HAHWN NPHEMBI JIOTHYECKOTO MBIIIICHUS — BBIIENATH XapaKTepHBIC
NpPU3HAKU TOHATUH W YCTaHaBIMBATh MX B3aUMOCBA3b, MWCIOJIB30BATH COOTBETCTBYIOIME MOHATHS JJIs
00BSICHEHUS OTAETIbHBIX (PaKTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TS KJIacCH(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINN;

yCTaHABJIMBATh IPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTMUECKHE DPACCYXAEHUS (MHIYKTHBHbBIC, JEAYKTUBHbIC, II0 AaHAJOIMH), BBIABIATDH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH BBIBOABI M 3aKIIIOYECHHUS;

NPUMEHATh B TIPOIIECCe MO3HAHWS, WCIOJb3yeMble B XHUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJEIbHBIE MTPEICTABICHHS] — XUMUYECKUH 3HaK (CUMBOJ) 3JIEMEHTa, XUMHU4YecKas (Gopmyna,
ypaBHEHME XMMHUYECKOM peaklUuu — MpU pPEUIeHHH Y4eOHBIX [03HABaTEIbHBIX W NPAKTUYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJENIbHBIE NPEACTABICHUS JJI BBIABICHHMS XapaKTEPHBIX NPU3HAKOB H3Y4aeMbIX
BEIIECTB M XUMHYECKHIX PEaKIhil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINNL;

dopMynupoBaTh LENM M 3aJa4d MCCIIEOBAHUS, HCIONb30BaTh IOCTaBIEHHBIE U CaMOCTOSTEIBHO
chOopMyITHpPOBaHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI TSI (HOPMUPOBAHHS THITOTE3HI 10
IPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMU CAMOCTOSITENIbHOTO IUIAHUPOBAaHMUS W TPOBEIEHHUS YUYEHHUECKUX SKCIEPHUMEHTOB,
COBEpPILEHCTBOBATh YMEHHs HAOJIOJaTh 3a XOJIOM IpOIecca, CaMOCTOSTENIFHO MPOrHO3UPOBATh €ro pe3yibTar,
dopMynupoBaTh 000OIIEHHS U BHIBO/IBI OTHOCUTEIBHO JTOCTOBEPHOCTH PE3YIbTAaTOB MCCIEIOBAHUS, COCTABIATh
000CHOBaHHBIN OTUET O MPOCIIAHHON paboTe;

npuoOpeTaTh ONBIT YYEHHUUYECKOW MCCIEeOBATEeNbCKOM M TPOEKTHOM JEATENbHOCTH, TPOSBIATH
CIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOZIOB PELICHUS MPAKTUYECKHUX 33134, TPUMEHEHHIO
pa3IMYHBIX METOJIOB MTO3HAHUSI.



3) paborta ¢ nngopMmanmeii:

OpUEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HWHPOpMAIMK (HAYYHO-TIOMYNISIpHAS  JIMTEparypa
XUMHYECKOTO COJIep’KaHus, CIpaBOYHbIE TMocoOusi, pecypchl HWHTepHera), aHanM3UpOBaTh HHGPOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUYECKU OLIEHUBATH €€ IOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

dopMynHupoBaTh 3ampochl W MPUMEHATHh Pa3IMYHBIE METOABI NpPU TMOUCKEe U 0TOOpe HHpOpMaIuH,
HE0O0XOIMMOM ISl BBIIOJHEHUS y4eOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA;

NpUOOpeTaTh OMNBIT HCMONb30BaHUS HH(OPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH U Pa3IUYHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJbHYIO (QOpMYy IMpencTaBieHUss HH(poOpMalu (CXembl, rpaduky,
JarpaMMbl, TAOJIULBI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYUYHBIH SI3bIK B KAUECTBE CPE/ICTBA MPU padOTe ¢ XUMUYECKON MHpOpMaIUeil: MPUMEHSTh
MEXIpeaAMeTHbIe ((PU3MUecCKue ¢ MaTeMaTUYeCKHEe) 3HaKW U CHMBOJIBI, (opMmyinbl, abOpeBUATYpHI,
HOMEHKJIATYpY;

UCTIOJIb30BaTh M MIPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMH:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJ€ AHAora W/MWIN JUCKYCCUU, BHICKA3bIBATh
uzaeu, GopMyIUpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUS IPEATI0KEHHON 3a/1a4H;

BBICTYIIAaTh C NPE3CHTAIMEH Pe3y/IbTaTOB IMO3HABATEIBHON JESITEIBHOCTH, MOMYYCHHBIX CaMOCTOSATEIBHO
WIA COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJIHEHUH XMMHYECKOTO SKCHEPUMEHTA, MPAKTHYECKOW pabOThI O
UCCJICIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, pEaU3allHd y4eOHOro MPOeKTa U (HOPMYIHUPOBATH BHIBOJBI IO
pe3yibTataM TpPOBEAEHHBIX HWCCICHOBAHHMN ITyTEM COTJIACOBAHHS TO3HMIMH B XO0Je OOCYXJCHUS U OOMEHa
MHEHUSMHU.

OsJaieHne YHUBEPCAJIBHBIMH PeryJssTHBHBIMU e CTBUAMU:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO TIO3HABATEIILHYIO JCSITEIBHOCTD, OTIPEAEIISISE € 1eIH
U 3a/1a4d, KOHTPOJMPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH MPEAIaracMblil ajJrOpUTM JCHCTBUI
IPH BBITIOJHEHUN YYE€OHBIX M HCCIICIOBATEIIbCKUX 3a/ad, BBIOMpaTh HamOoyiee 3PQPEKTUBHBIA CIIOCOO WX
peteHust ¢ y4ETOM MOJTydeHHs] HOBBIX 3HAHUH O BEIIECTBAX M XMMUYECKHUX PEaKIUsIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKaIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMHUUYECKON COCTABJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUDA,
poJiM XMMHH B TIO3HAHWUU SBJICHUM TPHUPOABI, B (OPMHUPOBAHMHM MBINIJIEHUS W KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOMUMOW [UIs pEHIeHUS MPAKTHYEeCKUX 3aJady M DKOJIOTUYECKU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XWMHYECKHMX 3HAHHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJATralolue MOHATHS
(XUMHYECKUi AJIEMEHT, aTowm, JJIEKTPOHHAS o0oJtouka aToma, MOJIEKYJIa, BAJICHTHOCTB,
AIEKTPOOTPUIIATENIFHOCTh, XUMHUYECKasl CBsA3b, CTPYKTypHas QGopmyna (pa3BEpHyTas U COKpAIIEHHAs), MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00BEM, YIIepOAHBINH cKeleT, (pYHKIHMOHAIbHAS TPYIINa, paguKan, H30Mepus,
W30MEpbI, TOMOJIOTMYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOJX M a30TCOAEpKAIIUE COECIUHEHMS,
MOHOMEp, TOJUMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHEHHWS), TEOPUU M 3aKOHBI (Teopus
CTpOEHHSI OpraHnyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsT MAacChl BEIUIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHH; MHPOBO33PECHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAaHUA NPUYMHHOCTU U
CHCTEMHOCTH XUMHUYECKUX SBJICHHUM, (AKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IOJIYyYEHUU H
0€30MacHOM HCTIOJIB30BAHUN BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOW JEATEITHHOCTH
YEJI0BEKa;



c(hOpPMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepPHbIC IPU3HAKU TIOHATHH, YCTAHABIUBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAICHHI OpraHuYecKuX
COCIUHCHMIA,

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIB30BATh XMMHYECKYI0 CUMBOJIUKY JJIS COCTABJICHUS MOJEKYJISPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOH, COKpamEHHON) (OopMyn OpraHMYECKHX BEIIECTB W ypPaBHEHUH XUMHYECKHX
peaKkiuii, U3roTaBIMBaTh MOJEIM MOJIEKYJ OPraHMYECKHX BEIISCTB JUIsl WJUIIOCTPALMM MX XUMHYECKOTOo M
IIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIUBAThH MPUHAAIICKHOCTh U3yYEHHBIX OPraHMYECKHUX BEIIECTB MO MX
COCTaBy W CTPOCHHUIO K OIpeAeIEHHOMY KIAcCy/Tpynmne coenuHeHUud (yrJIeBOJAOPOJIbI, KHUCIOPOJ U
a30TCO/IepKAIINE COSAMHEHUS, BBICOKOMOJICKYIJISIPHBIE COSIUHEHNS ), 1aBaTh UM Ha3BaHUS MO0 CUCTEMATUUYECKOM
Homenkinarype (IUPAC), a Taxxe NpUBOAUTH TPUBHUAJIbHBIE HA3BaHMs OTHCNIbHBIX OPraHUYECKHX BEIECTB
(9THIIeH, TPOMUIIEH, alleTUJIeH, STUJICHIJIUKOIb, MIHLEPUH, (peHon, hopManbaerua, aleTaabIeru, MypaBbHHasI
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAas KHUCJIOTa, CTEApUHOBAash KHUCJIOTA, TJIOKO3a, (PYKTO3a, Kpaxmal,
L[EJUTI0JI03a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHUSI OINPEACNATh BUIbl XMUMHUYECKOH CBSI3M B OPraHUYECKHUX COCIUHEHHSIX
(omuHApHBIC U KPATHEIE);

c(OpPMUPOBAHHOCTh YMEHHs MPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OpraHuvecKkux BemecTB A. M.
ByrtnepoBa mns 0OBbsICHEHUSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAHCHHS
MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NYECKUE U XMMHUYECKUE CBOWMCTBA
TUMIUYHBIX TPEICTABUTENCH Pa3IMUYHBIX KIACCOB OPraHMYECKHX BEUIECTB (METaH, STaH, JTUJICH, IMPOIUJICH,
aneTwieH, OyraaueH-1,3, mMeTmiOyraauen-1,3, 6€H30)I, METaHOJ, ATAHOJ, ITUJICHIJIMKOIb, TIUIEPHH, (GeHOo,
aleTaiabAeTU/l, MypaBbHHAasl M YKCYCHasi KHCIIOTHI, TJIFOKO3a, KpaxMmal, LEeJUI0103a, aMUHOYKCYCHAasl KHCIIOTa),
WUTIOCTPUPOBATH TEHETUYECKYIO CBSA3b MEXIYy HUMHU ypaBHEHUSIMU COOTBETCTBYIOLIMX XMMHUYECKUX PEaAKIU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTePU30BaTh UCTOUHHUKHU YIIIEBOAOPOJHOTO ChIphs (HE(Th, MPUPOIHBIN
ras, yroib), CHocoObI UX MEpepadOTKH U MPAKTHIECKOE MPUMEHEHHE IPOIYKTOB NepepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOIUTH BBIYUCIEHUS IO XMMHUYECKUM ypaBHEHHUSIM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJTHOTO U3
MCXOJIHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOW 3HAHWUN 00 OCHOBHBIX METOJAaX HAYYHOTO TMO3HAHUS,
UCTIONB3YEMBIX B XHMHU TPU HW3YYCHHHM BEIIECTB M XHMHUYECKUX SIBIEHUH (HaOmIoJeHHe, H3MEpeHue,
9KCIIEPUMEHT, MOJETHUPOBAHUE), MCIOJIB30BaTh CUCTEMHbIE XMMHUUYECKHUE 3HAHUS AJIsl MPUHSATHS pPEUICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEMICCTBAMH U UX IPUMCHCHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIaTh MpaBUiIa MOJb30BAHUS XUMHUYECKOW TOCYAONW M JabopaTOPHBIM
o0opymoBaHueM, a Takke TMpaBuia oOpalleHHs C BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIHUSIMH TIO
BBIMIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH U BBIMOJIHATH XMUMHUYECKUN OSKCIEPUMEHT (MpEeBpaIieHUs
OpPTraHWYECKUX BEIIECTB MPU HArpEeBaHUHU, MMOTYUEHUE ITUJICHA U U3YYEHHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKIIUU
OpPTaHMYECKUX BEIIECTB, JCHATypaIusi OSJKOB MPU HATPEBAHHH, LIBETHHIE peaKIMu OEITKOB) B COOTBETCTBUU C
MpaBUJIaMHd TEXHUKH O€30MAaCHOCTH MPH OOpalleHHWH C BEHIECTBAMU W JIA0OpAaTOPHBIM 00OpPYAOBaHUEM,
MIPEACTABISITh PE3YAbTAaThl XUMHUYECKOTO JKCIEpPUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITHPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3HPOBATh XUMUYECKYI0 WH(GOPMAIUIO, MOIYYaeMyl0 U3
pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBoi nHpopMaruu, IHTepHeT u Apyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIOATh MPaBWIa YKOJOTHYECKH IeJIeCO00pa3HOTO MOBEICHHS B OBITY U
TPYIOBOM JEATEIHLHOCTH B IEJISIX COXPAHEHHSI CBOETO 3/I0POBhs M OKPYKAIOIIEH MPUPOTIHON Cpebl, 0CO3HABATH
OMacHOCTh BO3JEHCTBUS HA JKHUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAsi CMBICI
nokazarens [1JIK, mosicHsATs Ha mpuMepax crocoObl YMEHBIICHUS U MPEAOTBPAILEHUS UX BPEIHOTO BO3ICHCTBUS
Ha OpraHW3M YEJIOBEKa;



JJISL 06yan0H1chs1 C OrpaHMYCHHBIMH BO3MOXHOCTAMU 3J0POBbA: YMCHUC IPHUMCHATL 3HAHUA 06
OCHOBHBIX NOCTYIIHBIX MECTOJAX MO3HAHUS BCIICCTB U XUMHWYCCKUX HBHGHHﬁ;

JUI CIIETIBIX W CIa0OBHISAIIMX OOYYAIOMIMXCS: YMEHHE HCIIONB30BaTh pPEIbe(PHO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaitns nis 3anvcu XxuMuaeckux Gopmyi.

11 KUIIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHudeckasi XUMHUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TPEICTABICHUNM: O XHUMHYECKOW COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOM KapTHUHBI
MUpA, POJIM XMMHH B TIO3HAHWU SIBICHHA TPHUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U KYIbTYPHl JIMYHOCTH, €€
(YHKIIMOHATBHOW T'PAMOTHOCTH, HEOOXOAMMOW JUIsl PEHICHHS NPAKTHYECKUX 33a7ad H  IKOJOTHYCCKHU
000CHOBAHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM Cpelie;

BJIAJICHUE CHUCTEMOM XUMMHUYECKHMX 3HAHHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJArarolmue MOHATHS
(XMMHYECKUI DJIEMEHT, aTOM, H30TOm, S-, P-, d- 3JeKTpOHHBbIC OPOUTAIM aTOMOB, MOH, MOJICKYJa, MOJIb,
MOJIIpDHBIA  00BEM, BAJICHTHOCTH, OSJCKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHUS, XHUMHUYECKas CBsI3b
(koBasICHTHAs, HIOHHAs, METAINYECKAs, BOJOPOJIHAS), KPUCTALINYCCKAS PEIIETKA, TUITBI XUMHUYECKUX PEaKIIHM,
pacTBOp, SJEKTPOJIUTHI, HEIICKTPOJMTHI, SJICKTPOJIUTHYECKAS] TUCCOLMAIUSA, OKUCIUTENIb, BOCCTAHOBHUTEIb,
CKOPOCTh XHMHUYECKOW PEAKIMU, XMMHYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (TEOPHS DJIEKTPOJIUTHUECKOU
auccoumnanuu, nepuomgmveckuit 3akoH . WM. MeHueneeBa, 3aKOH COXpPaHEHHSI MacChl BEIECTB, 3aKOH
COXpaHEHHUs W TPEBPAIICHHUS DHEPTUU MPU XUMHUYECKHX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE TOHUMAHUS MPUUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX
SIBIICHUH, (PAKTOJIOTUYECKUE CBEACHHS O CBOHCTBaX, COCTaBe, IMOJYYCHHH H O€30IaCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM NI TEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTePHbIC MPU3HAKU MMOHATUH, YCTAaHABIMBATH UX B3aUMOCBSI3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MOHITHS IIPU ONMCAHUN HEOPTraHWYECKHUX BEIECTB U UX MPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUI HCIIOJIB30BaTh XMMHUECKYI0 CUMBOJIUKY JJIsi COCTAaBIEHUS (JOPMYI BEIIECTB
U YpaBHEHMM XMUMHUYECKMX peakuui, cucremarndeckyro HomeHkinarypy (IUPAC) u tpuBuanbHble Ha3BaHUS
OT/IENIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbI Ta3, YIIEKHUCIbIN ra3, aMMHUakK, rameéHas U3BeCTh, HeraméHas
U3BECTb, MUTHEBAS COJA, MUPHUT U JPYyTHE);

c(OpMHUPOBAHHOCTh YMEHHI OINpPEAEATh BaJCHTHOCTh U CTENEHb OKUCICHHUS XMUMUYECKUX DIIEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOH CBs3W (KOBAJICHTHAs, HMOHHAs, MeTa/UInYecKas,
BOJIOPOJHAs) B COCAUWHEHHUSAX, THUN KPUCTALIMYECKONW PpEmIETKM KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJISIpHAs, HOHHAs, METAJUTMUECKasi), XapaKTep Cpeibl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COECIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIUBATh MPUHAICKHOCTh HEOPTAaHUYECKHUX BEUIECTB IO UX COCTaBY K
OMpeNeIEHHOMY KJIACCY/TPYINe COEAUHEHUM (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJIbl, OKCHJIBI,
OCHOBaHUSI, KUCIOTHI, aM()OTEPHBIE THAPOKCHIBI, COJIHN);

c(OpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICH Mepuoaudeckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOLIYI0, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaATh JEKTPOHHOE CTPOCHUE aTOMOB XUMUUYECKHUX AJIEMEHTOB 1—
4 nepuonos [lepuoanyueckoit cucteMbl XuMH4ecKuX 3y1emMeHToB . . MenaeneeBa, ucnonab3ys MOHIATUA «S-, P-,
d-a51eKTpOHHBIE OpPOUTANINY», «IHEPrETHUECKUE YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH HW3MCHCHHUS CBOWCTB
XUMUYECKHUX 3JIEMEHTOB M MX COEAMHEHUH Mo nepuoaam M rpynnam lleproanyeckoit CUCTEMbl XMMHYECKUX
anemenToB 1. Y. Menaeneena;

chOpMUPOBAHHOCTh ~YMEHHM  XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XHUMHYECKHE  CBOWCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHHUE T€HETUYECKOM CBSI3H MEXKITY
HEOPraHWYECKUMH BEIIECTBAMU C TTOMOIIBIO YPAaBHEHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DHUITUPOBATh XUMHYECKUE PEAKIIUH TI0 PA3IMYHBIM MTPU3HAKAM (IHCITY
U COCTaBY pearupyrooInx BEeCTB, TEMI0BOMY A (PEeKTy peakiuu, N3MEHEHHIO CTENIEHEH OKUCIIEHUS DIIEMEHTOB,
00paTUMOCTH peaklliy, yYacTHIO KaTalnu3aTopa);



c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHUS PEAKIUI pa3IMYHBIX TUIIOB, TIOJHBIC U COKPAIIEHHBIS
YpaBHEHUS PEaKIUil HOHHOTO OOMEHA, YUUTHIBAs YCIOBHUS, IPH KOTOPHIX ATH PEaKIUU UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOAWTH PEAKIIUU, TIOITBEPKAAIONINE KAYeCTBEHHBIM COCTAB Pa3IMYHBIX
HEOPraHWYECKUX BEIIECTB, PAclO3HABaTh OMNBITHBIM IMYTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX pPacCTBOpPAX
HEOPraHUYECKUX BELIECTB;

c(OPMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX —PEaAKIIHiA
MOCPEJICTBOM COCTaBJICHUS JICKTPOHHOTO OajaHca 3THX PEaKIIHid;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMu OT Pa3InYHBIX
(hakTOpOB; XapaKTep CMEIICHUS XUMUYIECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JCHCTBUS (TIPUHITUTT
Jle lllaTenwe);

chOpMUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh XUMHUYECKHE TMPOIECCHI, JIeXKAIIWEe B  OCHOBE
MIPOMBIIIUICHHOTO TIOJIYYCHHMS CEPHOM KHUCIOTHI, aMMHAKa, a Takke CHOPMHPOBAHHOCTH IMPEICTABICHUU 00
00IIMX HAYYHBIX TPUHIUIIAX U YKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOAWTH BBIYMCICHUS C WCIOJIH30BAHUEM TIOHATHS «MaccoBas OIS
BEIIIECTBA B PaCTBOPE», OOBEMHBIX OTHOIICHHH T'a30B MPH XUMHYECKUX PEAKIUIX, MACChI BEMIECTBA WM 00bEMaA
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WM 00BbEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIECTB,
TEIIOBOr0 3¢ ¢deKTa peakiM Ha OCHOBE 3aKOHOB COXPAHECHHS MacChl BEIIECTB, IPEBPAIICHHUS M COXPAHCHHS
SHEPIuu;

c(OpPMUPOBAHHOCTh YMEHHI COOJIFO/IaTh MPaBWIIA MMOTB30BAHUS XUMHUYECKOW MMOCYJ0W H JIA0OpATOPHBIM
o0opy/noBaHueM, a TakKe MpaBuia oOpallleHHss C BEIIECTBAMU B COOTBETCTBUUM C HMHCTPYKIUSAMH IIO
BBITIOJIHCHHIO JTA0OPATOPHBIX XUMUYECKUX OITBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH W BBIMOJHATh XUMHUYECKUNU OKCIEPUMEHT (pa3iioKeHue
MEepoKCHAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aToOpa, OINPEIEICHUE CPEIbl PACTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCATHHOTO MHAMKATOPA, BIMSHHE DPA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIUH, PeaKluu
MOHHOTO OOMEHa, Ka4eCTBEHHbIC peaklUu Ha CyibdaT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHHMSI,
pelieHue PKCIEepUMEHTaIbHBIX 3a/1a4d 1o TeMaMm «Metamib» u «Hemeramibl») B COOTBETCTBUU C IIPaBUIAMHU
TEXHUKU OE30TacHOCTH IMpH OOpalleHWH C BEIIeCTBAMH M JaOOpaTOPHBIM OO0OPYIOBAHHEM, IPEACTABISATH
pe3ynbTaThl XHUMHYECKOTO OJKCIEpUMEHTa B ¢opMe 3alucud ypaBHEHUN COOTBETCTBYIOUIMX pEaKIUuil U
(dbopMyIHupOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTHYECKU AHAIM3UPOBATH XMMHYECKYI0 HMH(OpPMAIUIO, TOJydaeMyl M3
Pa3HBIX UCTOYHUKOB (CPEACTBAa MACCOBOM KOMMYHUKaNK, IHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh YMEHUN COOIIOATh MpaBUiia SKOJIOTUYECKH II€1eCO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOU AEATEIBHOCTH B LEAX COXPAHEHUS CBOETO 30POBbs U OKPYXKAIOLIEN MPUPOJHON Cpelibl, 0CO3HABATH
ONACHOCTh BO3/ICMCTBUSI HA KWBBIE OPraHMW3Mbl ONMPEACIEHHBIX BEIIECTB, MOHUMAs cMbIca mokazarens [1/IK,
MOSICHATH HAa TPUMEPAx CIOCOObI YMEHBIIIECHUS U MPEIOTBPAIICHUS] UX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YeJI0BEKa;

JUIsE OOy4aroluXcsi ¢ OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIICTIBIX M CIHA0OBHISIIIMX OOYYArONIMXCS: YMEHHE MCIOJIb30BaTh PEIbe(HO-TOUCUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiiss 11 3anucu XuMHYecKuX GopMyt.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kourpoububle IIpakTHyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTbI padoTbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipeamer opraHUYeCcKOi XUMHUH. https://academy-
1.1 Teopust CTpOEHHUS OPraHHUECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenuHeHuit A. M. Bytneposa 5ele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
[IpenenbHbIE YIIEBOAOPOIBI — https://academy-
2.1 ATKAHLL 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBogopob: https://academy-
2.2 AUTKCHBL, ATIKATHCHBL AKHHbI 6 0 1 content.apkpro.ru/lesson/4038171e-
’ ’ 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApoMaTndecKkue yriieBogopoIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
2.4 HpHpoxitbie HCTOHHLI 3 1 0 https://lesson.edu.ru/04/10
YIJIEBOIOPOIOB U UX MepepaboTka
Hroro 1o pasuery 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https://academy-
3.1 Criuptbl. DeHomn 3 0 0 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f
3.2 Anpnernasl. KapOoHOBBIE KUCITOTHI. 7 0 1 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

3.3

CnoxHbIe 3(OUpBI

Yruesoanl

Uroro no pazgeny

13

Pasnen 4. A3oTcoaepikaime opranudeckue coeMHeHUus

content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-
4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Htoro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA
51 ‘ [Tnactmaccel. Kayayku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kourposbnbie IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuoauueckas cucTeMa XUMHUYECKHX 3 0 0 https://lesson.edu.ru/04/10
anemeHToB 1. 1. Menaeneena
1.2 XUMUYECKUE PEaKIIUH 6 1 1 https://lesson.edu.ru/04/10
1.3 Crpoenne peuiectsa. Muoroodpasie 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
HWtoro 1o pazaeny 13 https://lesson.edu.ru/04/10
Paznen 2. Heopranuueckasi xummusi
2.1 Meranibt 6 0 1 https://lesson.edu.ru/04/10
2.2 Hewmerasr 9 1 1 https://lesson.edu.ru/04/10
23 CBs13b HEOPTAaHUYECKUX M OPTAHMUECKUX 9 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no paznemy 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XUMHS ¥ FKU3HD 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoxa Konrpoabnbie IIpakTHyeckue
n/n Bcero H3yuyeHusi oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
[Ipeamer oprannveckoi https://academy-

1 XUMUH, €€ BOSHUKHOBEHUE, 1 0 0 content.apkpro.ru/lesson/a9f3d191-
pa3BUTHE U 3HAYCHUE Sele-4e24-ac02-efb16fa49f6a
Ze;)f}lfp}llqce?l):l)dexHZI:e WHCHUN A hitps://academy-

2 Nr[) 5 > ' 1 0 0 content.apkpro.ru/lesson/c935a58c-

- PYICPOBH, £ OCHOBHBIE ab0e-4¢59-9dcf-20517ae4b52e
TTOJIOXKEHUS
[Ipencrasnenue o
Kiaccuukanum
OpPraHUYeCKUX BEIICCTB. https://academy-

3 HowmenknaTypa 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemMaTHyecKasi) u e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIBHBIC HA3BAHUA
OpPraHWYECKUX BEIECTB
AJKaHBI: COCTaB U CTPOCHUE https://academy-

4 FOMOOTHECKi AT ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MeraH 1 5TaH — npocTenIne https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
HPEACTABITEIH AIKAHO ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHUE hitps://academy-

6 CBOCTEA ’ 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfb9399

7 TIICH i IPOMHICH — 1 0 0 https:/lesson.edu.ru/04/10

HpOCTCﬁMHC OpeaACTaBUTCIIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

ITpakTrueckas padota Ne 1.

https://academy-

ra3 u nonyTHble HeTIHbIE

8 «[TomydueHue >THICHA U content.apkpro.ru/lesson/53cd2379-
U3y4YCHHUE €r0 CBOWCTBY 2345-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraguen-1,3 u

9 uetunbyraguen-1,3. https://lesson.edu.ru/04/10
[Tony4yeHne CHHTETHUYECKOTO
KaydyKa U pe3UHbI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHUIT PsiI. https://lesson.edu.ru/04/10
AneTuiaeH — npocTenmii
IIPEJICTaBUTEIb aJIKUHOB
Bbruucnenus no ypaBHEHUIO https://academy-

11 XHMIHECKO# PeaKI content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d
ApeHbl: 6€H30J U TOITYOJI. https://academy-
12 TOKCHIHOCTS apeHoB content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
I'eneTnyeckas cBs3b

13 YHICBOAOPOLOS, https://lesson.edu.ru/04/10
MPUHAJISKAIINX K
pas3IMYHBIM KJIaccam
[IpupoHbIE NCTOYHHUKHN
YTIIEBOJAOPOAOB: IIPUPOAHBIN

14 ra3 U MOMyTHbIC He(TIHBIC https://lesson.edu.ru/04/10
ra3bl, He)Th U MPOAYKTHI €€
nepepadoTKu
IIpupoaHbIE HICTOYHUKHI

15 YTJIEBOAOPOAOB: PUPOIHBIH https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

rasbl, HeTh ¥ MIPOIYKTHI €&
nepepaboTKu

KonTponbnas pabota no

16 https://lesson.edu.ru/04/10
pazneny «YTrieBogopOab»

[IpenenbHbIe 0JHOATOMHBIC https://academy-

17 CIIUPTBI: METAHOJ U 3TaHOIL. content.apkpro.ru/lesson/5439c18b-
BomopoaHas cBsi3b 7440-4b6f-bf84-c04fad71694f
MHOroaroMHbIE CIIUPTHI: https://academy-

18 THCHIIHKOND U MU content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826
DeHOT: CTPOCHUE MOJIEKYIIBI, https://academy-

19 (bu3rYecKre 1 XUMUYECKHE content.apkpro.ru/lesson/649883hb8-
CBOMCTBA, IPUMEHECHHE 7¢5f-4f16-896e-10a2278b08f1
Aunbaerunsl: GopManbaeTUI | https://academy-

20 AleTANIerIL ALICTOH content.apkpro.ru/lesson/8664b319-

’ Oba3-4945-b076-cb7ae5858b90
OHOOCHOBHBIC MTPE/ICIIbHBIC https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAs U YKCYCHAsI 3438-4b57-a3ec-ba0fofe63c0d
[IpakTrueckast padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa content.apkpro.ru/lesson/9834d408-
YKCYCHOM KHCIIOTBI» 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTBI, KaK MPEICTABUTEIH https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCJIOT
MblTa KaK COJTM BBICIITHX

24 KapOOHOBBIX KHCJIOT, UX https://lesson.edu.ru/04/10
MoOIOlIee ACUCTBUE

o5 Crnoxwblie 3(UpPHI KaK https://academy-

IMPONU3BOAHBIC Kap60HOBBIX

content.apkpro.ru/lesson/71ac43f2-



https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

KUCTOT. ['Maponu3 ClosKHbBIX
3upoB
Kupsl: runponus,

a0d4-4945-a0eb-1e59cd5f4d9f

https://academy-

26 pPUMEHEHHEe, OMOJIOTHYeCcKast content.apkpro.ru/lesson/71ac43f2-
POJIb KHUPOB a0d4-4945-a0eb-1e59cd5f4d9of
;JJ:;I:;?;;:L?;? BB’a}KHeI}'IHIHe hitps://academy-

27 he ' content.apkpro.ru/lesson/709ce43a-

POACTABHTEII: TIIOKO3d, deb6-4281-963b-01d2e212d4d0
dpyxTO3a, caxapo3a

28 Kpaxmai u nenonosa kax https://lesson.edu.ru/04/10
HPUPOIHBIC TOJIUMEPBI
KonTtponpsHast pabora o

29 pasacILy https://lesson.edu.ru/04/10
«Kwucnopozcoaepkariue
OpPraHUYeCKUE COCTUHCHUS

https://academy-
30 AMWHBI: METWJIAMUH U aHWINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHHOKHCIIOTHI KaK
amdoTepHbIe OpraHn4ecKue https://academy-

31 COEIMHEHUS, NX content.apkpro.ru/lesson/c2f2f3d7-
OHOJIOrMYECKOE 3HAUYECHHE. 43d1-4873-ace0-78eca6009628
Ilentuapl
Benku kak npupoaHbIe https://academy-

32 BBICOKOMOJICKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COEIUHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHEBIE TTOHATHS XHMHH

33 BBICOKOMOJICKYJISIPHBIX https://lesson.edu.ru/04/10
COeTUHEHNN

34 (OCHOBHEIE METOJIbI CHHTE3A https://lesson.edu.ru/04/10

BBICOKOMOIJICKYJIAPHBIX
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coeguHeHui. [1macTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XVUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas KOH(UTYpaLns aTOMOB

Ilepronnueckuii 3aKOH 1
Ilepronnueckas cucTeMa XUMHUYECKHUX
sneMeHToB [l. 1. Menaeneera, ux
CBS3b C COBPEMEHHOU TEOpHUE
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHUX 3JICMEHTOB U MX
COCJIMHEHUH I10 TPYIIIIaM U IIePHOIaM.
3HavYeHne TIEPUOAMYECKOTO 3aKOHA U
CUCTEMbI XUMHUYECKUX d7eMeHTOB J[. 1.
MeHnzeneeBa B pa3BUTUU HAYKU

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE

padoThI

IIpakTH4eckue

padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE

undgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

CrpoeHue BemecTBa. XUMHUECKast
CBSI3b, €€ BUJIbl; MEXAHU3MBI
00pa3oBaHus KOBAJIEHTHOM CBSI3H.
Bonoponnas cea3b

BanenTHOCTS.
DIEeKTPOOTpULIATENLHOCTh. CTENEeHb
OKHCIIeHUS. BemecTsa MOJIEKYISIpHOTO
Y HEMOJICKYJISIPHOTO CTPOEHUS
[ToHsiTHE O TMCTIEPCHBIX CHCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10715 BEILLIECTBA B pacTBOPE

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

Knaccudukanust 1 HOMEHKIIaTypa

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HEOPTaHNYCCKUX CO@,Z[HHCHHfl.
I'enernueckas cBI3b HCOPraHN4YCCKUX
BCIIECTB, PAa3JIMYHBIX KJIIACCOB

Knaccudukanuss XUMHUYECKUX peaKIIHii
B HEOPraHUYECKON U OpraHNMYeCKOM
XUMHUH. 3aKOH COXpaHEHUS MacChl
BEILIECTB; 3aKOH COXPAHEHUS U
MpEeBpaIeHHs] SHEPTUU TPU
XUMHYECKHUX PEaKIMIX

https://lesson.edu.ru/04/10

Cxkopoctb peakiuu. OOpaTumblie
peakuu. XuMU4YECKOE pAaBHOBECUE

https://lesson.edu.ru/04/10

10

11

12

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIEKTPOTUTHYCCKAST TUCCOIIAITHS.
[ToHsiTHE O BOJOPOIHOM ITOKA3aTeIe
(pH) pactBopa. Peakiiuu HOHHOTO
obmena. ['uaponan3 opraHnyecKkux u
HEOPTaHMYECKUX BEIICCTB

OKHCIUTEIIBEHO-BOCCTAaHOBUTEIBHEIC

peakuuu. [TonsTre 00 anekTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEH

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

13

KontponsHas pabota no pazaeny
«TeopeTndyeckue OCHOBBI XUMHUI

https://lesson.edu.ru/04/10

14

15

MerTansl, uX MOJIOKEHHE B
[Teproaudeckoit cucTeMe XUMHISCKAX
anemenToB JI. . Menaeneesa u
OCOOCHHOCTH CTPOCHHUS aTOMOB.
OO6mume ¢puznueckre CBOMCTBa
METaJIJIOB

CI1aBel METAILIIOB.

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

16

17

DJIEKTPOXUMHUYECKUH PsiJ HATPSKEHUI
METAJIJIOB

XHUMHUYeCcKre CBOMCTBA BaXKHEHIIINX
METaJIOB (HATPHH, KT, KalbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN
XUMHYEeCKHE CBOMCTBA IIMHKA, JKeJIe3a
U UX COCTUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

18

XUMHYECKUE CBOMCTBA XpoMa, MEU U
UX COEOUHEHUN

https://lesson.edu.ru/04/10

19

20

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
«Metamab»"

Hemeramnsl, ux nonoxkeHue B
Ilepronnueckoit cucreMe XMMUYECKUX
sneMeHToB . 1. Menaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

21

22

du3nyeckue CBOMCTBa HEMETAIIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIJIOpOJia, cepbl, hocdopa u
yriepoja)

XUMHYeCKHE CBOMCTBA TAJIOTEHOB,
Cephbl U UX COECIMHEHUM

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

23

XuMudecKkue CBOMCTBa a3oTa, hocodpa
U UX COCTUHEHUU

https://lesson.edu.ru/04/10

24

XUMHUYECKUE CBOMCTBA yIIiIepoa,
KPEMHHUS U UX COCIUHEHUI

https://lesson.edu.ru/04/10

25

[IprmeHeHne BaKHEUIINX HEMETAIIIIOB
U UX COeMUHEHUN

https://lesson.edu.ru/04/10

26

O00011eHHE U CUCTEMATU3ALINS 3HAHUI
I10 TEMEC ((HeMeTaJ'IJ'IBI)). BI)I‘-H/ICJ'IGHI/ISI

https://lesson.edu.ru/04/10
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27

28

10 YPaBHEHUAM XUMHYECKHUX PEaKIIHii
U TEPMOXUMUYECKHE PACUETHI

[Tpaktrueckas padora Ne 3. «Pemienue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Hemeramnsl"»

KonTtponbsHas pabora mo Temam
«Metamael» 1 «Hemeramie

https://lesson.edu.ru/04/10

29

Heopranuueckue u opranuueckue
kucinoTsl. Heopranunueckue u
OpraHMYECKHEe OCHOBAHUS

https://lesson.edu.ru/04/10

30

AmMdoTepHbIe HEOpraHUYECKHe U
OpraHUYECKUE COCAMHEHUSI.
['eHeTnyeckas cBsI3b HEOPTAHUUECKUX U
OpPraHMYECKUX BEIIECTB

https://lesson.edu.ru/04/10

31

32

Ponp xuMmuu B o0ecIieueHun
9KOJIOTUYECKON, YHEPTeTUICCKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEIUIINHBI

[IpencraBienust 06 0OIMMX HAYUHBIX

MMpUHIHUIIAX IMPOMBIIIJICHHOTO
MMOJIYYCHHA BaKHEUIITUX BEIIECTB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

33

YenoBek B MUpPE BEIIECTB U
MaTepuasoB

https://lesson.edu.ru/04/10

34

XuMus U 30pPOBbLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://lesson.edu.ru/04/10
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

Xumus, 10 xknace/ I'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A., AKIIMOHEpPHOE 00IIIECTBO
«M3natenscTBO «IIpocBemienne»,2021 r
Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB W.I'., Cnagko C.A., AKImoHepHOE 00IIECTBO
«3narensctBO «lIpocBemenner»,2021r.

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Xumus(6a30BbIiypoBeHb ). Peanu3zanust o0pa3zoBaHus: MeToIu4YecKoe mocodue A yuntens / KaBepuna A.
A., IInuyruna I'.B.; nox pen.I'. B. [Tuuyrunoit. M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BuTus
obpazoBanus PAO», 2022 81 c.:u.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/



