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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHUHU Ha YpOBHE CpeAHETo 001ero oopazoBanus papadoTaHa Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpaszoBanuu B Poccuiickoit @enepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOSHHs (erepaibHOM 00pa30BaTeNbHONW MPOrpaMMBbI CPETHETO
obmero o6OpaszoBanus (DPOII COO), npencraBieHHbXx B DefepanbHOM TOCYIapCTBEHHOM oOpasoBarenbHOM cranaapre COO, ¢ yuérom
Konnenuun npenoaaBanust yaeOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoit denepannu, peann3yomux OCHOBHbIE
o0pa3oBaTenbHBIC IPOTPaMMBI, 1 OCHOBHBIX MONIOKeHUH «CTpaTernu pa3Butus BocriuTanus B Poccuiickoii @enepanun Ha nepuon 1o 2025 roga»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe MpOrpaMMbl MO XHMHUHU, K OMpeAeNeHuto oOmieil ctpaterud oOyudeHHUs, BOCIHUTAHUS U Pa3BUTHS
oOyuaromuxcsi cpeacTBaMu yueOHoro npeamera «Xumus» anst 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHLENTYalbHbIE MOJOKEHUS
®I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COIepKaHUsL, PE3YIbTaTOB 00y4eHHs U TpeOOBaHUI K YPOBHIO IIOJTOTOBKU BBIITYCKHHUKOB.

Xumuyeckoe 00pa3oBaHUE, IOJIy4aeMOE BBITYCKHUKaMU OOIe00pa30BaTeIbHON OpraHU3allM, SIBISETCSI HEOThEMJIEMOW YacThbi0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIMM HTAlOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH,
INPUCYLINX IEJOCTHOW CHUCTEME XHMHYECKOro o0O0pa3oBaHUsA. OTH IIEHHOCTH KacaloTCs I03HAHMS 3aKOHOB MPUPOAbI, (OPMHUPOBAHHUS
MHPOBO33pEHUS U OOLIEH KyJIbTypbl YEJIOBEKa, a TAK)KE 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO M MPUPOAHOMN Cpejie.
Peanusyercsa xumudeckoe oOpazoBaHHe OOYYAIOIIMXCS HA YPOBHE CPEIHEro OOIIEro 0O0pa3oBaHUsl CPEJACTBAMU YUEOHOTO TpeaMeTa «XUMUs»,
cojiepKaHue M MOCTPOEHUE KOTOPOro OMNpEAETeHbl B MPOrpaMMe MO XMMHUHU C YYETOM CHEHU(PHUKUA HAYKH XUMHUH, €€ 3HAYeHUS B MO3HAHUHU
IPUPOJBI U B MaTepUAILHON JKHM3HU OOILIECTBA, a TakkKe ¢ y4ETOM OOMIMX Lieled M MPUHIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero oomiero oopa3zoBanus B Poccuiickoit @enepanuu.

XUMHUSL Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT OcoOyl pojib B COBPEMEHHOM LMBMUIIM3AllMU, B CO3/IaHUU HOBOWM 0a3bl
MaTepuaqbHOW KynbTypbl. OHa BHOCHT CBOH BKJIaa B ()OPMHUPOBAHHME PAMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, B CO3JaHUE LEIOCTHOTO
NPEJCTaBICHUA 00 OKPYXKAIoLEeM MHpE KaKk O €IMHCTBE NPHUPOJBI U YeloBeKa, KOTopoe (OpMHUpYeTCs B XUMHM Ha OCHOBE MOHUMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSI3H MEKy CTPOCHHUEM BEIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIaCTAMU
MIPUMEHEHHUS.

TecHo B3auMOZEWUCTBYS C IPYIMMH €CTECTBEHHBIMU HAayKaMH, XMMHUsS CTajla HEOTHEMJIEMON 4acThI0 MUPOBOM KyJIbTYpPbI, HEOOXOIUMBIM
YCJIOBHEM YCIIEIIHOTO TpyJda M >KM3HM KaX[oro wieHa obOmectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTHI HampaBjeHa Ha PEIIeHHE TI00aIbHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOM, MHIIEBOM,
AKOJIOTMYECKOi 0€30MaCHOCTH U OXPaHbI 310POBbSL.



B cooTtBercTBUM ¢ 0OmMMH LIETSIMH W TIPUHITMIIAMH CPEIHETO 00IIero oOpa3oBaHus cojepkaHue npeamera «Xumus» (10—11 kmaccsr,
0a30BbIif ypOBEHb M3YYCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYAIOMIMXCS, HEOOXOIUMYIO MM IS
BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHPOB, YCIIEIIHOTO BKIIOUYSHHS B KHU3Hb COLIYMa, MTPOAOJDKEHHS 00pa30BaHUs B PA3IMUYHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocTaBisolUMHU NIpeaMeTa «XUMUs» SBIAI0TCA 0a3oBble Kypchl — «Opranudeckas xumusi» U «OOmas M HEOpraHudeckas XHUMUSA»,
OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUM 10 HEOPraHUYECKOH XUMUHU (C BKIIIOUEHUEM
3HaHUN W3 oOmIed XUMHHM) M OpraHm4eckoil xumuu. DOpMUpPOBaHHME JAHHOW CHCTEMBl 3HAHMWA TPU HM3YYEHUHU IpenMeTa oOecreyrBaeT
BO3MOYKHOCTh PACCMOTPEHHS BCEr0 MHOI000pa3Hsi BELIECTB HA OCHOBE OOLMX MOHATHUI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaep:kaHusi KypcoB — «Opranuueckas Xumus» U «O01mas 1 Heopranudeckas XuMus» chopMupoBaHa B IporpamMMme 1o XMMUHU
Ha OCHOBE CHCTEMHOTO IOAXO0Ja K M3YYEHHIO Y4eOHOro MaTepuana W OOyCIOBICHA HMCTOPHYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
OIpeeNIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKod XMMHU BELIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOpUU
CTPOCHMSI OPraHUYECKUX COEAMHEHUMN, a TAKXKE HAa YPOBHE CTEPEOXMMUYECKUX U AIEKTPOHHBIX IIPEICTABJICHNUN O CTPOCHMHM BeulecTB. CBelneHus
00 M3y4yaeMbIX B Kypce BEIIeCTBaxX JAal0Tcs B Pa3sBUTHU — OT YIVIEBOJOPOJOB JI0 CIOXKHBIX OMOJIOIMUYECKH aKTHBHBIX COeQUHEHUH. B kypce
OpPraHMYECKON XMMHHU IOJIY4alOT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O 0OOIIEro 00pa30BaHUs IEpBOHAYaIbHbIC MPEICTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(PUKAMOHHBIX IPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHUS, O XUMHUUECKON pPEaKIIHH.

ITon HOBBIM yIJIOM 3peHHs B MpeaMeTe «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAaeTCs HM3Y4YEHHbBI Ha ypOBHE OCHOBHOTO OOIIETro
00pa3oBaHMs TEOPETHUECKUI MaTepuan U (PakTOJIOTHYECKUE CBEJICHHs O BEIleCTBaX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as
Y HeopraHuyeckasi XuMHs» 00yJaroIuMcst Pe0CTaBIsAeTCs BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPHOAMUECKOT0 3aKOHA C 00LIETEOPETUYECKUX U
METOJIOJIOTUYECKUX TO3ULUN, TIy0Xke IMOHATh MCTOPHUYECKOE M3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT oOoOmiaromieil 10 oObSCHSAIOMEH M
MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMN O BaXKHEMILNX BELIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a TAKKE O XMMHYECKUX PEAKIUAX,
UX CYIIHOCTM M 3aKOHOMEPHOCTSX IpOTEKaHWs naonojHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMH COAEpKaHUSA, HMEIOIIMMU
KYJIbTYPOJIOTHUYECKUHM U MPUKIAIHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3H XUMUHU C APYTUMHU HayKaMH, PaCKpPbIBAIOT
e€ poJib B MO3HABATEIHLHOM U MPAKTUUECKON JIEATEIbHOCTH YeNIOBEeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B 00JIaCTH
TEOPUH U MPAKTUUYECKUX MPHIIOKEHUH XMMHUH, TOMOTal0T BBITYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Ipobiaemax,
CBSI3aHHBIX C XUMHEW, KPUTHUYECKH OCMBICIHMBATh MH(POPMALMIO U MPUMEHATh €€ JUIsl MONOJHEHUS 3HAHUM, pelleHHs] MHTEIJICKTYaIbHBIX U
HKCIIEPUMEHTAJbHBIX HCCIIENOBATeNIbCKUX 337ad. B 1memom conepkaHue ydeOHOro rmpeaMera «XUMHUS» JaHHOTO YPOBHS HM3y4eHUs
OpUEHTHUPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOIIUXCS MHPOBO33PEHUYECKOW OCHOBBI JUJIsi MOHUMaHHS (UIOCOPCKUX HAEH, TaKUX Kak:
MaTepHalbHOE EIMHCTBO HEOPraHMYECKOro M OPraHMYecKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HX COCTAaBOM U CTPOCHHEM,
M03HABAEMOCTh TPUPOAHBIX SBICHUH MyTEM OHKCIEPUMEHTAa M pPELICHUS HPOTUBOPEUMH MEXAy HOBBIMH (akTaMH U TEOPETHYECKUMH



IPENOChIIKAMH, OCO3HAaHUE POJIM XMMHUHU B PELICHUM SKOJIOTMYECKHUX MpoOseM, a Takxke MpobsieM cOepexeHHs dHEpreTHYECKHX PECypCOB,
CBIPBSI, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpUasoB.

B nnane pemieHus 3anad BOCIUTAHUS, PA3BUTHS M COLMAIM3ALMKA OOYYarOLIMXCSl NPUHATBIE HNPOrpaMMOM 1O XMMHMH MOAXOIbI K
OIIPEJICJICHUIO COJEPKAHUS U IOCTPOCHUS IIpeIMeTa MpelycMaTpUBatOT (POPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIN, UMEOIUX 6a30B0oe
3Ha4YeHUEe JJI PA3JIMYHbIX BHUJOB JIEATENBHOCTH: PpEILIEHUs IpoOieM, IOMCKa, aHaiau3a M O00pabOTKHM HHGPOpPMAlUU, HEOOXOTUMBIX JUIS
pUOOPETEHHUS ONBITA MPAKTHUECKOW U MCCIIEJOBATEIBCKOM I TEbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUH.

B mpakTuke npenogaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOTO 00IEro 00pa3oBaHMsl, TaKk U HAa YPOBHE CpeIHEro o0miero oopazoBanus, mpu
OIIPENICJICHUN COJIEPIKATEIbHOM XapaKTepUCTUKU Lesied H3ydeHHsl IpeAMeTa HalpaBI€HUEM IEepBOCTENCHHON 3HAYMMOCTH TPAJULIMOHHO
pU3HAETCS OPMHUPOBAHUE OCHOB XMMHUYECKOW HAayKHM Kak O00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMs, IPAKTUYECKON JESTEIbHOCTH YeJIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOIMYECKON TOUYKM 3pEHUSl TAaKOM MOJAXOJ K ONpPEAEICHUIO Leled U3ydeHUs MpenMera
SIBJIIETCS BIIOJIHE ONPABJaHHBIM.

CornacHo JaHHOM TOUYKe 3pEeHHUs TTIaBHBIMU LIESIMU U3y4eHMs ITpeameTa «XuMus» Ha 6a3oBoM yposHe (10 —11 ki) saBastoTcs:

¢ (opMHUpPOBaHHE CUCTEMbI XUMHUECKUX 3HAHUI KaK Ba)KHEUIIEH COCTABIISIONICH eCTECTBEHHO-HAYYHOW KapTHHBI MHPa, B OCHOBE KOTOPOI
JeKaT KIIHOYEBble MOHATHS, (pyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUH XUMHUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHME M IMOHUMAHUE CYLUIHOCTH
JOCTYIHBIX 00001IIEHUH MUPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJICHHE C MCTOPUEH UX Pa3BUTHS U CTAaHOBIICHMS;

e (opMHUpOBaHME U PaA3BUTHE MPEJCTABICHUM O HAayYHBIX METOJaX IO3HAHUS BEIIECTB W XMMHUYECKHUX pEeaKIUi, HEOOXOIUMBIX JUIs
pUOOPETEeHUs] YMEHUN OpUEHTHPOBATHCS B MHUPE BEIIECTB MU XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B NMPHUPOJE, B NMPAKTHUECKOW U
MMOBCEIHEBHOM JKU3HH;

® Da3BUTHE YMEHMH U CIIOCOOOB JESATEIBLHOCTH, CB3aHHBIX C HAOJIOJIEHMEM M OOBSICHEHHEM XUMHUYECKOI0 3KCIIEPUMEHTA, COOII0IeHUEM
MpaBujI 6€30MacHOr0 OOpaIleHUsI C BEIIeCTBaAMHU.

Hapsiny ¢ 3tuM, coaepkaTesbHas XapaKTepUCTHKA IeJied W 3a7ad M3Yy4eHUs I[peiMeTra B IporpaMMmMe IO XUMHHM YTOYHEHa H
CKOPPEKTHPOBaHa B COOTBETCTBHM C HOBBIMH NPUOPUTETAMHU B CHCTEME CpelHero obimero odpazoBaHus. CerojgHs B MpenoJaBaHUU XUMHH B
OoublIel cTerneHn OTAaéTcs MpeArnouYTeHNe MPAaKTHIECKOM KOMIIOHEHTE Co/IepKaHusl 00yueHHsI, OpHEHTUPOBAHHOM Ha MOJrOTOBKY BBITYCKHUKA
o0nieo0pa3oBaTenbHONW OpraHU3aliy, BIAJCIONIEr0 He HA0OpOM 3HaHUM, a PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHUSIMHU
AKTUBHOTO MOJYYEeHHs 3HAaHUI U IPUMEHEHUSI UX B pealbHON KU3HU JJIS peUIeHHs TPAaKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM NIpH U3YYEHUU NpeMeTa «XUMUsD» JOMUHUPYIOIee 3HaYeHHE MPUOOpeTaroT Takue Lelu U 3aJauu, Kak:

ajanTanus OOYyYaroUIMXcs K YCJIOBUSM JMHAMUYHO pa3BUBAIOLIETOCS MHpPa, (OPMHUPOBAHUE HHTEIUIEKTYaJbHO DPAa3BUTON JMYHOCTH,
rOTOBOM K €aM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PELIEHUIH B KOHKPETHBIX KU3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;



¢dopMupoBaHre y 00y4alONIMXCS KITIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETCHINI), NMEIONMX YHHBEPCAIBHOE 3HAYCHUE IS PA3ITHYHBIX
BUJIOB JIEATENBHOCTH: PELICHUs MPo0IieM, TIONCKa, aHaIu3a 1 00paboTku HHPOPMAIIUKN, HEOOXOJUMBIX JUIS IPUOOPETEHHS ONBITA eI TEIbHOCTH,
KOTOpas 3aHMMAaeT Ba)KHOE€ MECTO B MO3HAHMM XMUMHH, a TAKKe U1 OICHKH C TMO3UIHMHA SKOJIOTHYECKOH Oe30MacHOCTH XapakTepa BIUSHUS
BEILECTB M XMMUYECKUX IPOLIECCOB HA OPIaHU3M UYeJIOBEKa M IIPUPOIHYIO CPEeay;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOYYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSTEIHLHO
npuoOpeTaTh HOBbIE 3HAHUS MO XMMHHU B COOTBETCTBHU C JKM3HEHHBIMH HOTPEOHOCTSIMH, HCIOJIB30BATh COBPEMEHHBIC WH(OPMAIIMOHHBIE
TEXHOJIOTUH JUIS [TOUCKA U aHAIM3a Y4eOHOHM U HAyYHO-TIONYJISIPHONW MH(POPMALIMK XUMHUYECKOTO COJICPIKAHMS;

dopMupoBaHHE M Pa3BUTHE Yy OOYYAIOUIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIUICHUS, HAOII0JaTelbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, TIPH IJTAHUPOBAHUH U ITPOBEICHUN XUMHYECKOTO IKCIIEPHUMEHTA;

BOCIIUTaHHE y OOydJarommxcs yOeKIEHHOCTH B T'YMaHHCTUYECKON HANPaBICHHOCTH XMUMHH, €€ BXHOW POJNIM B PEIICHUH TIIOOAIBHBIX
npoOJeM PalMOHAIBLHOTO MPUPOIOTIONB30BaHUS, TOMOIHEHHUSI YHEPTETUIECKUX PECYPCOB M COXpPAHEHHUs MPUPOIHOTO PABHOBECHS, OCO3HAHHS
HEOOXO0MMOCTH OEpeXHOTO OTHOUICHUS K NMPHPOJAE U CBOEMY 310POBBIO, a TAK)KE NMPHOOPETEHHUS OIBbITA MCIOIb30BAHHS MOJTYYECHHBIX 3HAHHUN
ISl TIPUHATHS TPAMOTHBIX PEIICHUH B CUTYalUsIX, CBA3aHHBIX C XUMUYECKUMH SBICHHUSIMHU.

B yuebHoM maHe cpemHero oOmiero oOpa3oBaHHs MpenMeT «XHUMHUs» 0a30BOrO YpPOBHS BXOAHMT B COCTaB IPEIMETHOH 00JacTu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

OO1u1ee 4ncio yacoB, OTBEAEHHBIX AJIS U3YYEHUS] XMMHHU, Ha 6a30BOM YpOBHE CpeIHero olIiero oopa3oBaHMs, cocTaBiseT 68 yacos: B 10
knacce — 34 daca (1 gac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezento).



COILEPKAHHUE YYEBHOI'O IPEJIMETA
10 KITACC

OPI'AHUYECKASA XUMUA

Teoperuyeckre 0OCHOBBI OPraHUYeCKOM XUMMHU

IIpenMer opraHM4ecKON XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHME B IIOJIyYEHUU HOBBIX BEUIECTB U MaTepUaioB. Teopus CTpOCHHUs
opraHudeckux coequHeHudl A. M. bytiepoBa, €€ ocHOBHble monoxeHUs. CTpyKTypHble (OpPMYyJbl OpraHMYECKMX BelecTB. [ 'omousorus,
n3oMepursa. XUMHYECKas CBA3b B OPraHUYECKUX COCTMHEHUAX — OJAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccu(ukanmuy OpraHMYeckux BemlecTB. HomeHknaTypa oOpraHMYecKMX COEAMHEHMHM (cucTeMaTudeckas) u
TPUBUAJIBHBIC HA3BAHUS BaXKHEHUIIUX MTPEICTABUTENEH KIIACCOB OPraHUYECKUX BEILECTB.

OKCIIepUMEHTAJIbHbIE METOJbl M3Y4EHHUs BEIIECTB M MX INPEBpALlCHUH: O3HAKOMJIEHHE C O00pa3laMu OpraHHMYecKUX BEIIECTB U
MaTepuajaMi Ha UX OCHOBE, MOJEJIMPOBAHME MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJAEHHE U ONMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB IIO
IIPEBPALICHUIO OPIraHUYECKUX BELECTB IPU HAarpeBaHuU (IJI1aBieHUEe, OOyTIIMBaHUE U TOPEHUE).

YrieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMUYECKUI psa. MeTaH U 3TaH — MpocTeiiue NpeacTaBUTENN aJKaHOB: (pU3MUECKUEe U XMMHUYECKHE
CBOMCTBa (peaKIK 3aMEIIEeHUs U TOPEHNUs ), HAXOKJEHUE B PUPO/JIE, MTOTYYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHHE, TOMOJIOTMUECKHUH psl. DTWIEH M NPONWIEH — MPOCTEUIINE NpPEICTaBUTENIN aJKEHOB: (QU3MYECKHEe U
XMMHYECKHEe CBOWCTBA (PEaKIMK THAPUPOBAHUS, FAJIOT€HUPOBAHUS, THIPATAllUH, OKUCICHHS U TIOJMMEPU3aLINN ), TOJTYyYeHHUEe U IPUMEHEHUE.

Anxanuensl: 6yragues-1,3 u MmetunOyTaguen-1,3: crpoeHue, BaXHENIINEe XUMUYECKHE CBOMCTBA (peakuus noiauMepusanun). [Tomydyenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUM psia. AUETHIIEH — MPOCTEHIINH MTpeICTaBUTENb aJIKUHOB: COCTaB, CTPOEHUE,
¢bu3nyecKkre U XUMHUYEeCKHe CBOMCTBA (peakluy THIpUPOBaHUS, FaIOT€HUPOBAHMSI, THApATallH, TOPEHHUSI ), IOJTyYeHHE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, crpoeHue, pu3nyeckrue M XMMHUYECKHE CBOMCTBA (pEakUH TajJOreHUPOBAHHS M HUTPOBAHMA), MOJIYUYCHUE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, pusuueckue u Xumuieckue ce0lUcmea (peaKyuu 2aio2eHUpoSaHusi U HUMPOBAHUs), NOTYYeHUe U
npumenenue. TOKCHYHOCTb ApEHOB. [ eHeTHYeCKas CBA3b MEXAY YIIE€BOAOPOAAMHU, PUHAJIEKAIIUMHU K PA3JIMYHBIM KIJIACCAM.

[IpupoaHble UCTOYHMKH YriieBOAOpOoJoB. [lpuponublii ra3 um nomyTHble HedTsHble razpl. Hedts n e€ mpoucxoxaenue. CrocoOsbl
nepepaboTKU HePTHU: MEPEeroHKa, KPEeKUHT (TepMHUUYECKUH, KaTaauThdeckwii), nuponus. [IpoaykTel mepepaboTku HepTH, MX NPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKy.



DKcrepuMEHTANIbHbIE METOJbl M3YyUEHUS! BEIIECTB U HMX IMpEBpallleHUuH: O3HaKOMJIEHHE C oOpa3lamMH IIacTMacc, KaydyKOB M PE3UHBI,
kotekinu «Hedp1b» u «Yronb», MOIEIMpPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB W TaJlOTCHONPOU3BOJHBIX, MPOBEICHNE HPAKTHYECKOU pPabOTHI:
MOJIyYEHUE ITHIICHA U U3YUCHUE €TI0 CBOMCTB.

Pacuérnble 3a1aun.

Bbruuciienuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00béMa, KOJIMYECTBA MCXOJHOIO BEIECTBA MJIM IMPOAYKTa PEaKLUU IO
M3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB MU MPOTYKTOB PEaKIUH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

IIpenenpHble OHOATOMHBIE CHUPTHL. METaHON M 3TAaHOJ: CTPOEHHUE, (PU3MUECKHUE M XUMHUYECKHE CBOWCTBA (peakUuu C AKTHUBHBIMU
MeTaJulaMH, FaJIor€éHOBOJOPOAaMHU, TOPEHHE), IPUMEHEeHNEe. BoiopogHbIe CBSA3M MEXy MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHOoJIa U 3TaHoJIa Ha
OpraHM3M YeJIOBEKa.

MHoroaToMHBIE CIUPTHL. DTUICHTIIMKOIb U TIIMIEPUH: CTPOCHUE, (U3NIECKAE U XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peakiisi HA MHOrOaTOMHbIE CIIUPTHI). JleficTBre Ha opraHu3M yenoBeka. [IpuMeHeHne riaunepruHa U STUIEHTITUKOJIS.

®deHoJI: CTpOoEHUE MOJIEKYIBl, (U3NYecKue U XuMHueckue cBoiictBa. TokcuuHocTh denona. Ilpumenenue denona.

Anpnerunsl U Kemousl. DOpMaNbAETHI, AaleTalIbICTH]: CTPOCHUE, (HU3MYECKHE M XHMHYECKHE CBOWCTBA (pEakiuM OKHUCICHUS W
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUH), [TOJIyUEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/eNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAsA U YKCYCHAs KUCJIOTBI: CTPOCHHE, PU3UYECKUEe U XMMHUYECKHE CBOMCTBA
(cBoiicTBa, OOmME [UIg Kiacca KUCJIOT, peakuus 3Tepudukanuu), moixydeHue U npumeHeHue. CTeapuHOBas W OJEMHOBAas KHUCJIOTHI Kak
MIPEJICTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JIecTBHE.

CrnoxHble 3QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCHOT. ['naponu3 ciaoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos.
buonornueckas poJib JXHPOB.

VYraeBopsl: cocTaB, Kiaccu(UKalus yrieBojoB (MOHO-, TU- M Mojucaxapujel). ['mroko3a — mpocreilmuii MOHOcCaxapua: OCOOEHHOCTH
CTPOEHHUSI MOJIEKYJbl, (PU3NUYECKUe M XUMHUYECKHe CBOMCTBa (B3ammojeiictBue ¢ ruapokcunom meau(ll), oxucneHrne aMMUauHBIM PacTBOPOM
okcujaa cepedpa(l), BoccraHoBieHHe, OpoxKEHHE TIII0KO03b), HAXOXKIEHHE B IPUpOJie, TPUMEHEHUe, brosornueckas posb. @orocunte3. Opykrosza
KaK U30Mep TIIFOKO3bI.

Kpaxman u nemironosa kak npupojHsle noauMepsl. CTpoeHHe Kpaxmana U 1eiuono3bl. dusndeckue 1 XMMHUYECKHE CBOMCTBA Kpaxmala
(ruaponu3, KaueCTBEHHAs! PEAKLMsI C HOJIOM).

DKcriepuMEHTAIbHbIE METOJbl M3YyU€HHUS BEIIEeCTB M UX NpPEBpaIlCHU: NpoBeAeHHE, HAONIOACHHE M OMNHMCAHWE JIEMOHCTPAI[MOHHBIX
OTIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJTHOATOMHBIX CHUPTOB (OKHCIIEeHHE 3TaHoda okcuaoM meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3aumopeiicTBue rauiiepuHa ¢ ruapokcugom meau(ll)), anpaerngoB (oKucieHHEe aMMHAYHBIM PacTBOpoM okcupia cepedpa(l) u ruapoxcuiom
menu(ll), B3aumoeicTBre KpaxMaia ¢ H0JI0M), TPOBEICHHE MPAKTUYECKON pabOThI: CBOWCTBA pacTBOPa YKCYCHOM KHUCIIOTBHI.



Pacuérhrle 3agaun.

Bbruuciienust mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTA PEAKIUH I10
M3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB WU MPOTYKTOB PEaKIUH).

A3oTcoieprkale OpraHn4eckie CoeTMHEHN.

AMUHOKHUCIOTHI KaK aM(pOoTepHbIe OpraHnueckue coennHenus. Gu3ndeckre 1 XuMUYEeCKHe CBOMCTBA aMUHOKHUCIIOT (Ha MPUMEpe TIUIMHA).
buonoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTuabl.

benku kak TpHUpPOIHBIE BBICOKOMOJICKYISIpHBIC coenuHeHus. [lepBuuHas, BTOPUYHAS W TPETHUYHAS CTPYKTypa OeiakoB. XHUMHUYECKUE
CBOICTBA OEJIKOB: THAPOIIN3, IEHATYPALIMs, KaYECTBEHHbIE PEaKIIMH Ha OEIIKU.

DKClepUMEHTAIbHBIE METOAbl H3Y4YeHHs] BEIIECTB M HUX MpEBpallleHui: HaONIOJIeHHEe W OMHCAHHE JIEMOHCTPAI[MOHHBIX OMBITOB:
JeHaTypanus OEIKOB IPH HarPEBAaHHH, IIBETHBIC PEAKIINU OCIIKOB.

BbicokomosiekysipHbIe cOeJUHEHUSA

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3aluH,
cpenHsisi MoJieKyJsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI — MMOJIMMEPHU3aLIUsl U TOJTUKOHACHC AU

DKCHEepPUMEHTAIBHBIE METOJIBI M3yYEHHUs BEIIECTB M HX MPEBpAIICHUN: O3HAKOMJICHHE C OOpasliaMu TPUPOIHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3anus MeXmpeMETHBIX CBsI3el P U3yYEHUH OpraHn4Yeckoi XxuMuu B 10 Kiacce ocyIIecTBIsIETCS Yepe3 UCTOIb30BaHUE KaK OOIINUX
€CTECTBEHHO-HAYUYHBIX MMOHATUN, TaK U MOHATUMN, IBISIOIIMUXCA CUCTEMHBIMU JUISI OTJAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4yHblE TIOHATHA: SBJIEHHME, HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHUs, aHalIu3, CUHTE3, Kiaccupuxaus,
MEepUOANYHOCTb, HA0JII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOICTMPOBAHUE.

dwuszuka: Matepusi, SHEPTUs, Macca, aToOM, JIEKTPOH, MOJIEKYJIa, SJHEPTeTUYECKUI YPOBEHB, BEUIECTBO, TE€NO, 00BbEM, arperaTHOE COCTOSIHHE
BelIeCcTBa, (PU3NYECKHE BETUYUHBI M TUHUIIBI UX U3MEPEHUSI.

buonorus: xnerka, opraHusMm, Omocdepa, oOMEH BEHIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTHYECKHM aKTHBHBIC BemiecTBa (OeKw,
YTIEBOJIBI, )KUPbI, PEPMEHTHI).

I'eorpacdus: MuHEpabl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOMTAeMbIE, TOTLIINBO, PECYPCHI.

TexHonorus: NUIIEBbIe MPOAYKThI, OCHOBBI PAIIMOHAILHOTO MUTAHUS, MOIOIIHME CPEJCTBA, JEKAPCTBEHHbIE U KOCMETHYECKUE Mpenaparhl,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



11 KIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XUMHYECKHUH deMeHT. AToM. SIapo aToma, H30TOIBI. DJIEKTPOHHAs 000JI0UKa. JHEPTETUUECKUE YPOBHU, MTOAYPOBHU. ATOMHBIC OpOHTAIIH,
S-, p-, d- anemenTbl. OCOOCHHOCTH PACIIPENEIICHHS YJICKTPOHOB MO OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHAS
KOH(HTypamus aTOMOB.

Ilepuognueckuii 3akoH u Ilepumonmueckas cucrema xumuueckux snemeHToB [I. M. MenneneeBa. CBsi3p NEpUOIMYECKOrO 3aKOHA U
Ileprognueckoit cucreMbl XUMUUECKUX 31eMeHTOB [[. V1. MeHeneeBa ¢ COBpeMEHHOM T€OpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BELIECTB [0 IPYIIaM U IeproJaM. 3HaueHHE NEPUOANUECKOr0 3aKOHa
B Pa3BUTUU HAYKHU.

Ctpoenue BelecTBa. XUMHYECKasl CBsI3b. BHIbI XHMMHUUECKOW CBsI3M (KOBAJICHTHAsI HEMOJSIPHAS U IOJISIPHASI, MOHHAS, METAJUIMYECKas).
MexaHu3mbl 00pa30BaHMsI KOBAJICHTHOW XUMHUUYECKOW CBsA3M (OOMEHHBIH M JIOHOPHO-aKLENTOpHbIN). BonoponHas cBsA3b. BaneHTHOCTS.
DneKTpoOoTpUUATENBbHOCTh. CTeNeHb OKUCIIEHU. IOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH IMOCTOSHCTBA COCTaBa BeUIeCTBAa. THIbI KPUCTAIUIMUECKUX PEIIETOK.
3aBUCHUMOCTB CBOMCTBA BELIECTB OT THIA KPUCTATNINYECKON PEIIETKH.

ITonsaTtue o nucnepcHsbIX cuctemax. McTuHHbIE 1 KOJUTOMAHBIE pacTBOPHI. MaccoBasi 10J1 BELECTBA B pacTBOPE.

Knaccugukanus Heoprannueckux coeinHeHnil. HoMeHknaTypa HeopraHMueckux BellecTB. | eHeTnyeckas CBS3b HEOPraHUYECKHUX BEILECTB,
MPUHAUIEKAIINX K Pa3IMUHbIM KJlaccaM.

Xumnyeckas peaknus. Knaccuduxanus XMMHUECKUX PEAKIMM B HEOPraHWYECKOM M OpPraHUYECKOM XHMMHHU. 3aKOH COXpPAHEHHUS MaccChl
BELIECTB, 3aKOH COXPAHEHMS U ITPEBPALLEHUS SHEPTUU [TPU XUMUUECKHUX PEAKIIMSIX.

CKOpOCTb peakliny, €€ 3aBUCUMOCTb OT pa3iu4HbIX (akTopoB. OOpaTumble peakiuu. XuMuyeckoe paBHoBecue. MaKTOpPbI, BIUAIONINE HA
COCTOsIHME XuMH4eckoro paBHoBecus. [Ipuanmn Jle Hlarense.

OnexTponutuyeckas aucconuanus. CunbHble W ciabble 3neKTpoiauThl. Cpena BOIHBIX pPAacTBOPOB BEIIECTB: KHCIas, HEHTpanbHas,
LIEJIOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMeHTaIbHbIE METOJAbl M3YYEHHs BEIEeCTB U WX NpeBpalleHuil: nemoHctpanus Tadmui «lleproguueckas cucreMa XHMHUYECKHX
anemenToB J[. . MenneneeBay, nsydeHue Mojeneil KpUCTAITMYECKUX PEeIIETOK, HAOII0JeHHe U ONTMCaHNe IEMOHCTPAIIMOHHBIX U Ja00PaTOPHBIX
OTIBITOB (pa3/10KEHME NIEPOKCHIa BOAOPOa B IPUCYTCTBUU KaTalu3aTopa, ONPEIEICHUE CPElbl pACTBOPOB BEIIECTB C IOMOIIBI YHUBEPCAIIBHOT O



WHIUKATOpa, PEaKIMd MOHHOTO0 OOMEHa), MPOBEICHHE MPAKTUYECKON paboThl «BnusHue paznuyHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOU
peakuumn».

PacuérHpic 3amaun.

Pacu€thl Mo ypaBHEHUSAM XUMUYECKUX PEAKIIUM, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MOHATHUS «MAaCCOBas
JIOJISI BEIIIECTBAY.

Heopranuueckass xumus

Hemeramnsl. [Tonoxenne HemeramioB B [lepuoanueckoii cucreme xumudeckux siaemenToB [I. . MenaeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. PU3MYECKHE CBOMCTBA HEMETAIIOB. AJIJIOTPOIUS HEMETAUIOB (Ha IpUMEpPe KUCIopoaa, cepsl, hochopa u yriieponaa).

XUMHUYECKUE CBOMCTBA BaXKHEUIINX HEMETAJJIOB (TaJIOT€HOB, CEphl, a30Ta, (ocdopa, yriepoaa U KpeMHHUS) U UX COeTUHEHUI (OKCHUIOB,
KHCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHEHUN ).

[IpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUN.

Merambl. [lonoxxenne meramoB B Ilepuomumueckoir cucreme xumudeckux anemeHToB JI. M. MenneneeBa. OCOOCHHOCTH CTpOEHUS
AJICKTPOHHBIX 000J10UeK aToMOB MeTauioB. O0mue ¢pusnueckre cBorMcTBa MeTaIIOB. CIUTaBbl METAILIOB. DJICKTPOXUMUYECKUMA PsiT HAIPSDKCHHH
METAaJLJIOB.

XUMHUYECKHUE CBONCTBA BAXKHEUINUX METAUIOB (HATPHM, KalWi, KaJblMi, MarHud, aJIOMUHUANA, IUHK, XPOM, XKEJIe€30, MEIb) U HX
COCIUHEHMH.

O61ue ciocoObl monydeHus MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.

DKcrepuMeHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAILIEHUN: N3yueHUe KOJJIEKIIUU «MeTalbl U CIUIaBbl», 00pa3Il0B HEMETAIJIOB,
perieHne SKCIEePUMEHTANBHBIX 3aja4, HAOJIOJCHHE W OMHCAHHUE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHE THUIIPOKCHIA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT U MIEI0YEH, KaYECTBEHHBIE PEAKIIMY Ha KATUOHBI METAJLJIOB).

PacuérHeie 3amaun.

Pacu€rel macchl BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM OOBbEMY OJHOTO M3 YYACTBYIOIIMX B
peaKIy BEMIeCTB, pacy€Thl MacChl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINHN, €CITH OJTHO U3 BEIIECTB UMEET IPUMECH.

X¥uMHA ¥ JKH3HD

Ponp xumMuu B obOecriedeHHH SKOJOTHYECKON, YHEPreTUYECKOW WM MHIEBON 0e30MacHOCTH, Pa3BUTHH MeIUIUHBL. [loHSATHE O HAyYHBIX
METOJIax [T03HaHUs BEUIECTB U XUMUYECKUX PEAKLIUN.

[TpencraBnenus: 06 0OMUX HAYYHBIX MPUHIIAIIAX TPOMBITIUICHHOTO MOJTYyYEHUs BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHUANIOB: BAXHEHIIIME CTPOUTEIbHBIE MAaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKd, CTEKJIO,
KepaMHuKa, MaTepUaIbl 75 2IEKTPOHUKH, HAHOMATEePHAIIbI, OpraHUYEeCKHe U MUHEPaJIbHbIC yI0OpEHHUS.



XUMHS ¥ 3I0pOBBE YEJIOBEKA: MPaBUJIa HMCIIOIb30BaHUS JICKAPCTBEHHBIX MPEMapaToB, MpaBujia 0€30MaCHOTO MCIOIL30BaHMS MIPENapaToB
OBITOBOM XMMHH B IIOBCEIHEBHON KU3HU.

MexnpenMeTHbIe CBS3U.

Peanuzarus MeXIIpeAMETHBIX CBSI3€H MPU M3YUYCHUHN OOIIEH U HEOPraHMYEeCKOM XUMHH B 11 Kitacce oCyIIecTBIsIeTCs Yepe3 UCIOIb30BaHNE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M TIOHSATHH, SIBJSIOMIMXCS CHCTEMHBIMHU JUIS OTHEIBHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIH (DAaKkT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHUHTE3, KIacCH(HUKAIUs, NEPUOINIHOCTD,
Ha0II0IeHUE, YKCIIEPUMEHT, MOJICJIMPOBAaHUE, U3MEPEHHUE, SIBJICHNUE.

®duzuka: Marepusi, SHEprusi, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, U30TOI, PAJAUOAKTHUBHOCTb, MOJIEKYJA, SHEPreTHUYECKUI
YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIEeCTBA, PU3NICCKUE BEIIMYUHBI U €IMHULIBI HX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTeMa, onocdepa, MaKpo- ¥ MUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECCTB B OpPraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, ITOJIE3HBIE HCKOMAeMBbIE, TOTIINBO, PECYPCHI.

TexHonorusa: XUMHYECKass MPOMBIIIJIEHHOCTb, METAJUIyprus, IPOU3BOACTBO CTPOUTEIBHBIX MATEpUAJTIOB, CEIbCKOXO35HCTBEHHOE
MIPOU3BOJICTBO, MUIIEBAsT MPOMBIIIUICHHOCTD, (hapMalieBTHUecKasi IPOMBIIIUICHHOCTb, MMPOU3BOJICTBO KOCMETHYECKUX MPEnapaToB, MPOU3BOICTBO
KOHCTPYKIMOHHBIX MaT€pUAJIOB, 3JIEKTPOHHAS TPOMBILLIEHHOCTh, HAHOTEXHOJIOTUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

OdI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOSHHUS OOYyYaIOIMMKCS MPOrpaMM CpEIHEro oOmiero oOpa3oBaHUs
(INYHOCTHBIM, METAaNpPEIMETHBIM M TMpeAMETHbIM). HayuHo-meToanueckoit OCHOBOM Juisi pa3pabOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
IIPOTrpaMM CpeHEro 00IIero 00pa3oBaHus SIBIISETCS CUCTEMHO-AESITEILHOCTHBIN TOAXO/.

JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTcTBUU C CUCTEMHO-ACSITENEHOCTHBIM MOJX0JIOM B CTPYKTYPE TUYHOCTHBIX PE3y/IbTaTOB OCBOCHUS MpeIMeTa «XUMHUS» Ha YPOBHE
CpeHero o0I1ero o0pa3oBaHus BBIIEICHBI CIEAYIOIINE COCTABIISIOIIHE:

OCO3HaHUE OOYYaIOIMMUCS POCCUMCKON TPaKIAHCKOW HMACHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOIIPEICIICHUIO;

HaJIM4YMe MOTHBALIUU K 00YUEHUIO;

I[EJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJICHUU JIMYHOCTH HA OCHOBE KITFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATUIUI 0a30BOU
HaYKI/I XHUMHU,

TOTOBHOCTh U CIIOCOOHOCTh OOyYarolMXCsi PYKOBOJICTBOBAaThCS B CBOEH JEATETBHOCTH IEHHOCTHO-CMBICIOBBHIMU YCTaHOBKaMH,
MPUCYIIUMHU [IEJTOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJINn4yue HpaBOCOSHaHI/ISI 3KOJ'I01"I/I‘-ICCKOI>1 KYJ'II)TypI)I 158 CHOCO6HOCTI/I CTaBUTH LICJIN N CTpOI/ITI) JKN3HCHHBIC ITJIaHBI.

.HI/I‘-IHOCTHI)IG pe3y.]'II)TaTBI OCBOCHUA npez[MeTa ((XI/IMI/ISI» JOCTUTAKOTCA B CIUHCTBEC y‘IG6HOI7[ 158 BOCHI/ITaTeJ'II)HOI\/'I HCATCIIBHOCTU B
COOTBETCTBUM C T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMHU U HJCATAMH POCCHUHCKOrO TI'PaKJaHCKOTO
oOmiecTBa, MPUHATHIMA B OOIIECTBE HOPMaMd W TPaBUJIAMH TOBEIEHUS, CHOCOOCTBYIONIMMH TMpOIlECCaM CaMOIMO3HAHHS, CAMOPAa3BUTHUS U
HpaBCTBeHHOFO CTAaHOBJICHUA JINYHOCTHU 06y‘IaIOHII/IXC$I.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS MpenMera «XHMHsS» OTPaKaloT CHOPMHUPOBAHHOCTH OIBITa IMO3HABATEIBHOW M MPAKTUYECKOU
JEeSTeNbHOCTH 00YJAIOIIUXCS 10 PeaTn3allii MPUHATHIX B OOIIECTBE IIEGHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

0CO3HaHHUs 00YUYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, yBaXKEHUSI K 3aKOHY U MPaBONOPAIKY;

HpeHCTaBHeHI/ISI O COIIMAJIBbHBIX HOpMaX nu npaBHnax MEKIINYHOCTHBIX OTHOIHGHI/Iﬁ B KOJIJIECKTHBCE,

TOTOBHOCTH K COBMECTHON TBOPYECKOU AESITETHHOCTU MPHU CO3TAHHM YYEOHBIX MPOEKTOB, PEIICHHH Yy4eOHBIX M TMO3HABATENbHBIX 3aj1ad,
BBITTOJIHEHUH XUMHUUYECKUX SKCIIEPUMEHTOB;



CIOCOOHOCTH NMOHUMAaTh M NMPUHUMAaTh MOTHUBBI, HAMEPEHMs, JIOTUKY M apryMEHThl APYIMX INpPH aHAIU3€ Pa3JINYHBIX BUIOB Y4eOHOMH
JESITENIbHOCTH;

2) 1aTPHOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HaclIeIMI0 OTEYECTBEHHOW XUMUH;

YBa)KEHUS K IPOLIECCY TBOPYECTBA B 00JIACTH TEOPUH U ITPAKTUYECKOIO IPUMEHEHUS XMMUHU, OCO3HAHUS TOT0, YTO JOCTHKEHUS HAYKU €CTh
pe3yIbTaT ATUTEIbHBIX HAOII0AeHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAA YUEHBIX U IPAKTUKOB,;

MHTEpEeCca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHHUU U IMOCIEAYIOIIEM aHaM3e MH(OPMAIMU O MEPEAOBbIX JOCTH)KEHUSX COBPEMEHHOMN
OTE4YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CTIIOCOOHOCTH OIIEHUBATh CHUTYAllMH, CBS3aHHBIE C XMMUYECKHMH SIBICHUSMH, W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE U IOCTYNKM CBOMX TOBapHIIEH C MO3ULMIA HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAHHE
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBbS:

MOHMMAaHMsl ILIEHHOCTEH 370poBOoro M Oe3omacHoro obpasa >KH3HU, HEOOXOJIUMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY
¢bu3nIecKOMy M ICUXUYECKOMY 3/I0POBBIO;

cO0JII0IeHHS ITPaBUII 0€30MacHOr0 OOPALIEHHUs C BEIIECTBAMU B OBITY, TOBCEHEBHOM KU3HU U B TPYI0BOH JI€ATEIBHOCTH;

MMOHMMAaHUs LIEHHOCTH TMpPaBWJI MHJIMBUIYaJIbHOTO M KOJUIEKTUBHOIO O€30IaCHOIrO IMOBEACHMSI B CUTYAIUAX, YIPOXKAIOIIKUX 30POBBIO U
JKWU3HH JIIOJIEH;

OCO3HAHMS MOCIEICTBUM U HETIPUATHUS BPEIHBIX NPUBbIUEK (YHOTPEOIEHUS aJIKOroisl, HAPKOTUKOB, KYpEHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKaTUBHOM KOMIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATENbCKON 1€ATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON M JPYTUX BUAAX
NesITeNIbHOCTH;

YCTQHOBKH HA aKTMBHOE YYacCTHE B PELICHUU MPAKTUYECKUX 3a/1a4 COLMAIbHOM HAMpaBIEHHOCTH (B paMKax CBOET0 KJlacca, MIKOJIbI);

MHTepeca K MPaKTUYECKOMY U3y4eHHIO MpodeccHil pa3nuyHoro poja, B TOM YHUCJI€ HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAaHUH M0 XMMUH;

YBaXKeHUsI K TPYJLY, JIOISIM Tpyla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBHIIYaJIbHOM TpaeKTOpUM 0Opa3oBaHus, Oyaymiei mpodeccun U peanusalii COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, MHTEPECOB U MOTPEOHOCTEH 00I11eCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMS



AKOJIOTUYECKH 11€JIeCO00Pa3HOT0 OTHOIICHUS K TIPUPO/IE, KaK HCTOYHHUKY CYIIIECTBOBAHUS KU3HHU HA 3eMIIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa AKOJOTHYECKUX MPOOJieM, BIUSHUS SKOHOMHUYECKHX IPOIIECCOB HA COCTOSHUE MPHPOJHON U
COLIMAJIBHOM CPEJIbL;

OCO3HAHUS HEOOXOAMMOCTH UCTIOIb30BAHMSI IOCTHIKECHUN XUMUH JIJIsI PEIICHHS BOTIPOCOB PAIIMOHATILHOTO MTPUPOIOTIOIB30BAHHS;

AKTUBHOTO HENPUSTHS ICUCTBUH, MPUHOCAIIUX BpEI OKPYXKAIOIIEH NMPUPOIHON cpele, YMEHHS NPOTrHO3MPOBATh HEOIAronmpusTHBIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUHN U MPEIOTBPAIIATh UX;

HaJU4MUsl Pa3BUTOrO 3KOJIOTMYECKOTO MBIILUICHUS, 3KOJIOTMYECKOM KYJbTYPBI, OMbITa ACATEIHHOCTH 3KOJIOTMYECKON HAIpaBICHHOCTH,
YMEHHUS PYKOBOJCTBOBATbCS MMH B TI03HABATEIbHOH, KOMMYHHUKAaTUBHOW M COLMAIBHON IPAKTHUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTHBOCTOSATH UJICOJIOTHH XeMOo(oOuu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBCHHOH MPAKTUKH,

MOHUMAaHUS CleUU(DUKH XUMUU KaK HayKd, OCO3HaHUS e poiu B (HOPMHUPOBAHHH PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS, CO3JAaHUU
L[EJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAlolleM MHpE KaK O €JUHCTBE MPUPOIbl M YEIOBEKa, B MO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH W
perieHnu IpodIeM COXpaHSHHS TPUPOTHOTO PABHOBECHS;

yOKAEHHOCTH B 0CO00I 3HAYMMOCTH XUMUH IS COBPEMEHHOW [IUBHIIN3AIIMHU: B €€ TYMaHUCTHYECKON HANIPABICHHOCTH M BAYKHOW POJU B
CO3/IaHUM HOBOM 0a3bl MaTepHallbHON KyJIbTYpBI, pPEIIEHHH TJI00aTbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHUS UEIOBEUECTBA — CHIPHEBOIA,
HHEPTeTHYECKOH, MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEUeHUH YCIOBUIN YCHEIIHOTO TPYa U SKOJIOTHUECKU
KOM(DOPTHOM JKU3HH KaXKJOTO YiIeHa 00IIecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: IMOHWMAHUS CYIIHOCTH METOJOB IMO3HAHHS, MCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
WCIIOJIB30BaTh MOJy4aeMble 3HAHUS IS aHAIM3a M OOBSICHEHUS SBJICHHN OKPYKAIOIIETO MUpa M MPOUCXOIAIIMX B HEM WU3MEHEHHUH, YMEHUS
nenath 000CHOBAaHHBIE 3aKTIOYEHUS HA OCHOBE HAYYHBIX (PAKTOB U UMEIOIIUXCS JAaHHBIX C [ETbI0 MOTYYSHHs TOCTOBEPHBIX BHIBOOB;

CIOCOOHOCTH CaMOCTOSTEIHHO UCIIOB30BAaTh XUMUYECKUE 3HAHUS TSl pelIeH s MPOOJIeM B pEaIbHBIX KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MMO3HAHUIO M UCCIICIOBATEIHCKOMN JACSITEIIBHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEMPEPHIBHOMY O0OpPA30BAHHIO U CaMOOOPa30BaHMIO, K AKTHBHOMY TOJTYYEHHIO HOBBIX 3HAHUU MO XWMUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIAMHU;

HMHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax mpodecCHOHATHHON AeITeTbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3ynbTaThl OCBOCHHS yUEOHOTO NpeaMeTa «XUMHUsA» Ha YPOBHE CPEIHEro 001IEero 00pa3oBaHus BKIIOYAIOT:



3HaUMMbIC 1711 (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAOIMIMXCS MEXAUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAyYHbIE TTOHSATHS,
OTpaXKaIKEe IEIOCTHOCTh HAYYHOH KapTUHBI MHUpa W CHEIU(PUKY METOJOB TO3HAHMS, UCIOJh3YEMBIX B €CTECTBCHHBIX HayKax (Marepwus,
BEIIECTBO, DHEPIHs, SBICHUE, IMPOIECC, CHCTeMa, Hay4dHbIA (HaKT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIICOBAHHE,
Ha0II0IcHUE, U3MEpPEHNE, IKCIIEPUMEHT U JPYTHE);

yYHUBEpCaJbHbIC y4eOHBbIC JCUCTBUS (TO3HABATENbHBIE, KOMMYHHUKATHBHBIC, pETyJIsATHBHBIC), oOecreunBarmomme GOpMHUPOBAHHE
(YHKIIMOHATLHOW IPaMOTHOCTH M COITUAIEHON KOMITETEHITUN 00YyYaroIIIXCs;

CIIOCOOHOCTH OOYYArOIIMXCS MCIOIh30BaTh OCBOCHHBIC MEKIUCITUILUIMHAPHBIE, MUPOBO33PCHUECKHUE 3HAHUSI U YHUBEPCAIbHBIE YYeOHBIC
JIEWCTBUSA B IO3HABATEILHON U COIMAIBHOM MPAKTUKE.

MertanpeameTHble pe3yiabTaThl OTPAXKalOT OBJAJICHHWE YHHUBEPCAIbHBIMU Y4YEOHBIMU TO3HABaTENbHBIMH, KOMMYHHKAaTUBHBIMH U
PETYJIATUBHBIMU JICHCTBUSMHU.

ORi1ajieHne YHUBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMY I€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSITENTLHO (POPMYTHUPOBATH U aKTYaTH3UPOBATH IPOOIIEMy, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OTIPECIIATh TN JICATSIBHOCTH, 3aJaBas TMapaMeTpbl W KPUTCPUU HX JIOCTIDKEHUS, COOTHOCHTH pPE3yJIbTaThl NEATEIHHOCTH C
MTOCTABIICHHBIMH IEJISIMU;

WCIOJIb30BaTh MPU OCBOGHUH 3HAHUU MPUEMBI JJOTHUYECKOTO MBIIIIEHUS — BBIACIATh XapaKTepHbIE MPU3HAKHU MOHATUN U YCTaHABIUBATh UX
B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7151 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUHU JUIS KJIaCCU(UKAIIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MIPUYUHHO-CJICICTBEHHBIC CBSI3U MEXK]Ty U3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPACCYKIeHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, 10 aHAJIOTHUU), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSX, (DOPMYIUPOBATH BHIBOABI U 3aKIIOUYCHHS,

MPUMEHSITh B TMpPOIECCe IO3HAHUS, HCIONb3yeMble B XUMHH CHMBOJHUYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBbIBATH MOJCIbHBIC
MIPEJICTABICHUS] — XUMHUYECKHIA 3HAK (CHMBOIJI) 2JIEMEHTa, XUMUYecKass GopMmysia, YpaBHCHHE XHUMHUYCCKOW PEaKIUU — TPU PEHICHUH YIeOHBIX
MMO3HABATEIPHBIX M TPAKTHUECKUX 3aJla4, MPUMEHSATh HA3BaHHBIC MOJICIbHBIC MPEACTABICHUS JUIS BBISBICHUS XapaKTePHBIX IPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITHI.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYSCKUX PEAKITN;

(dhopMyIIMPOBATh METU U 337291 UCCIICIOBAHMSI, HCITOJIb30BATh IIOCTABJIICHHBIC H CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIC BOTIPOCH B KQUECTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI [ (DOPMHUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA,



BJIAJICTh HABBIKAMH CaMOCTOSITEIBHOTO IUTAHUPOBAHUSI M IPOBEICHHS YYCHHYECKUX OSKCHEPHMEHTOB, COBEPIICHCTBOBATH YMEHHS
HAOIIOAaTh 3a XOJOM IPOLIECCa, CaMOCTOSTENILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, (pOopMyIupoBaTh OOOOMIECHHS U BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS, COCTABIATH 00OCHOBAHHBIM OTUYET O MPOAETaHHOH padoTe;

NpUOOpPETaTh ONBIT YYECHHYECKOH HCCIEeIOBATEILCKOW M IMPOCKTHOW MAEATENbHOCTH, IPOSBIATH CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSTEIILHOMY ITOMCKY METOIOB PEIICHNS IIPAKTHYECKUX 331a4, IPUMEHEHHIO PAa3IMYHBIX METOJIOB O3HAHMS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HH(POpMaIuM (HAy4YHO-TIOMYJISpHAsl JHUTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIC
nocobust, pecypcel MHTepHeTa), aHanu3upoBaTh HHGOPMAIMIO DA3IMYHBIX BUAOB W (OPM TPENCTABICHUS, KPUTHYECKH OLIEHHBATH €&
JIOCTOBEPHOCTH Y HEIPOTHBOPEYHBOCTH;

(bopMyIHPOBATH 3aIIPOCH U IPUMEHSTH Pa3IMYHbIE METO/IBI IIPH MOMCKE U 0TOOpe MHPOPMAIIUH, HEOOXOAMMOM JUTS BHITIOTHEHUS y4eOHBIX
3aJ1a4 OIPEEIIEHHOrO TUIIA;

NpUOOPETATh ONBIT UCTIONIB30BAHUS HH(OPMAIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpAaTh ONTUMAJIbHYIO (OpPMY INpeiacTaBieHus MHGopMauuu (cXembl, TpaduKy, AUarpaMmbl, TaOJIUIbI, PUCYHKA U
Ipyrue);

WCITIOJIb30BATh HAYYHBIH SI3BIK B KAYECTBE CPEACTBA IPU PabOTE C XUMHUECKOW MH(POPMALIUEH: TPUMEHATh MEXIpeIMeTHbIE ((pru3mueckue u
MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI, (hOpMYyJIbl, a00peBUATyphl, HOMEHKIATYPY;

UCMOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATJIATHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJI€ IUAJIOTa W/WIM AMCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYIHpPOBATH CBOU
MIPEUIOKEHUS] OTHOCUTEIHFHO BBITOTHEHHS IPEJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTAIeN pe3yIbTaTOB MO3HABATENLHON JEATEIbHOCTH, MOJYYEHHBIX CAMOCTOATENBHO I COBMECTHO CO CBEPCTHUKAMU
IIPU BBIMOJHEHUH XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKON paboThI M0 MCCIEI0BAHUIO CBOMCTB M3y4aeMbIX BEILECTB, pealn3aluu yaeOHOro
MpoeKTa ¥ (GOPMYIMPOBATH BHIBOBI MO PE3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MTyTEM COTJIACOBAHUS MO3UIIMIA B X0JIe 00CYX/IEHUS 1 0OMEHa
MHEHHSIMHU.

OBJaieHne YHUBEPCAJIBLHBIMH PeryIssTHBHBIMH e CTBUAMU:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYILECTBIISATH CBOIO MTO3HABATENIBHYIO JIEATEILHOCTD, ONpeeNss e€ Lelr U 3a/1a4H, KOHTPOJIUPOBATh U 110
Mepe HeOOXOJMMOCTH KOPPEKTHPOBATH MPEAJIaraeMblii alrTOPUTM JACUCTBUI MPH BHIMOJHEHUH yYeOHBIX W MCCIIEIOBATEIbCKHUX 3a/1a4, BHIOMPAThH
Haunboee 2 (HEeKTUBHBIN CIIOCO0 UX PEIICHUs ¢ YIETOM IOTYUYEHHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX PEaKIUsIX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JI€ATEIIbHOCTH Ha OCHOBE CaMOAHANIN3a U CAMOOIIEHKH.



INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD) OTPaXaroT:

Cc(OPMHUPOBAHHOCTh MPEACTABIECHUN O XMMHUYECKOH COCTaBJAIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, POJM XUMHM B IO3HAHUU
SABIICHUNA TPUPOABI, B (POPMUPOBAHUHM MBIIUICHUS W KYJIbTYPHl JHUYHOCTH, €€ (DYHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOM AJISi peIIeHUs
MPAKTUYECKHX 33/1a4 U YKOJOTHYECKH 0OOCHOBAHHOT'O OTHOILIICHUS K CBOEMY 3JI0POBBIO M IPUPOHOM cperie;

BJIaJICHHE CUCTEMOI XMMHUYECKUX 3HAHUU, KOTOpas BKIIOYAET: OCHOBOIOJATAOLINE MOHATUS (XUMUYECKHUH 3JEMEHT, aTOM, 3JIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIA, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUYECKas CBA3b, CTPYKTYpHas Gopmyia (pa3BEpHyTas U COKpaIIEHHas),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIIepOIHBIN CKeJeT, (PYHKIIMOHATIbHAS TPYIIa, pajiuKail, H30MEPHUsi, ©30MEPbI, TOMOJIOTUYECKUHN P,
TOMOJIOTH, YIJI€BOJAOPOABI, KUCIOPOX U a30TCOAEPKAIIME COCIUHEHUs, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISPHBIE
COEJIMHEHUs); TEOPUHM M 3aKOHBI (TEOpHsl CTPOEHHUs opraHuyeckux BemectB A. M. byriepoBa, 3akOH COXpaHEHHMs MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE NOHMMAaHMs MPUYMHHOCTU M CUCTEMHOCTHU
XUMUAYECKHX SBICHUH, (DaKTOIIOTHYECKHE CBEIEHUS O CBOWCTBAX, COCTABE, MOMYYCHUH U 0€30IIaCHOM HCIOJIb30BAHUN BAKHEHIIINX OPraHMYECK X
BEUIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa;

c(OPMUPOBAHHOCTh YMEHUN BBISABIATH XapaKTEpHble MPU3HAKK TOHATUM, YCTaHABIMBAThb WX B3aMMOCBS3b, MHCIIOJIB30BATh
COOTBETCTBYIOIIIME TIOHATHS ITPU ONIMCAHUM COCTABA, CTPOEHUS U NPEBPAILIEHUI OPraHUYECKUX COEIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUECKYI0 CHUMBOJIUKY JJISi COCTaBJIEHUS MOJEKYJSPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpalI€HHON) (GOpMyJT OpraHMYECKUX BEIIECTB U YPABHEHMH XMMHUYECKHX PEaKIUil, U3rOTaBIUBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEILLECTB
JUIS UIUTIOCTPALIMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHMH YyCTaHaBIMBATh NPUHA/JIEKHOCTh HM3YYEHHBIX OPraHMYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHHMIO K
OIpeIeIEHHOMY KJIacCy/TpyIIe COeMHEHUH (YTIIeBOOPO/IbI, KUCIOPO M a30TCOAEPIKaINe COSAMHEHUS, BHICOKOMOJIEKYIISIPHbIE COCIMHEHN),
JIaBaTh UM Ha3BaHWA No cucteMaTtmueckord HomeHkiarype (IUPAC), a Takxke NMpHBOAWTH TPUBHAIBHBIE HAa3BaHUS OT/ACIBHBIX OPraHUYECKUX
BEUIECTB (ITUJICH, MPOMWIIEH, aleTH/IeH, dTUJIEHTIUKOIb, TIHIEPUH, (eHoN, (opMabAeTu, aleTalbIerua, MypaBbUHAs KUCIOTA, YKCYCHAs
KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMaJ, HeJI0I103a, [IUIUH);

C(OPMHUPOBAHHOCTH YMEHHSI ONPEAEIATh BUbl XUMUUECKOM CBSA3M B OPIraHUYECKUX COCTMHEHUAX (OJMHApHBIC U KPATHbIE);

c(OpPMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOKEHUS TEOpUU CTPOEHHUs opraHmdyeckux BemiectB A. M. bytnepoBa ans oObscHeHUs
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



C(OPMHPOBAHHOCTb YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3MUECKHE M XHMHUYECKHE CBOMCTBAa TUIMYHBIX IpeICTaBUTEIEH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOIWIEH, alleTuiIeH, OyTraauen-1,3, metunOyranuen-1,3, 6eH3011, METaHOI,
3TAHOJI, STUICHTJIUKOJIb, TIIMLEPUH, (EHOI, alleTalbIeTn], MypaBbUHAast U YKCYCHAast KHUCIIOTHI, TJIIOK03a, Kpaxmall, LeJUTI0JI03a, aMUHOYKCYCHAs
KHCJIO0Ta), WIUIIOCTPUPOBATh I'€HETUYECKYIO CBSA3b MEXJY HMMHU YPAaBHEHHUSIMH COOTBETCTBYIOLIUMX XHMHYECKUX PEAKLUH C HCIIOJIb30BaHHEM
CTPYKTYPHBIX (GOpMYJI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaThb WCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhs (HE(Tb, MPUPOIHBIN ra3, yrojib), CIOCOOBI HX
nepepadOTKU U MPAKTHUECKOE TPUMEHEHHE TPOIYKTOB epepaboTKy;

c(OPMHUPOBAHHOCTh YMEHHMH NMPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM YpaBHEHHAM (Macchl, 00bEMA, KOJMYECTBA UCXOJHOIO BEIIECTBa
WIN IPOAYKTA PEAKIMU IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOI'O U3 UCXOJHBIX BELECTB MIIM IPOJYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIIAJETh CHUCTEMOH 3HaHWK 00 OCHOBHBIX METOJIaX HAyYHOT'O IMO3HAHMSA, UCIOIB3YyEeMBIX B XHMHUHU NPU
M3Y4YEHUU BEUIECTB U XMMUYECKUX SIBJICHUH (HAO/I0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETIUPOBAHUE), UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKHUE
3HAHUA JUIS IPUHATHSL PEILICHNN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COOIIOAATH IPAaBUJIA MTOJIB30BaHUS XMMUYECKON IOCYJOH U 1a00paTOpHBIM 000pYJ0BaHUEM, a TAKXKe MIPaBUIIa
oOpalIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIMSIMH IO BBITIOJTHEHUIO JJAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OPMHPOBAHHOCT YMEHHWH IJIAHUPOBAaTh M BBHIMOJHATH XWMHUYECKHH OKCIIEPHUMEHT (MPEBpAIEHUs] OPraHMYECKUX BEIISCTB IIPHU
HarpeBaHUH, IOJIyYCHHE JTUJICHA M H3yYeHHE €ro CBOMCTB, KAaueCTBEHHbIE PEAKIMM OPraHUYECKUX BEIIECTB, JEHATypalus OeIKOB IpH
HarpeBaHUH, [[BETHBIC PEAKLUU OEJIKOB) B COOTBETCTBUU C MPABUIAMU TEXHUKHM 0€30MacCHOCTHU MpH OOpallleHUH C BEIIEeCTBAMH M JIaOOPaTOPHBIM
000pyZ0BaHUEM, MPEACTABIATh PpE3yJIbTaThl XHMHUYECKOTO SKCIEepUMEHTa B (opMe 3aluch YpaBHEHHH COOTBETCTBYIOIIMX peakiuil u
(bopMyIMpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUUECKHU AaHAJIU3UPOBATH XMMHUYECKYI0 HMH(OpMalMIo, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHUKOB (CpEICTBa
MaccoBoi nHpopmanuu, MHTEpHET U APYrUXx);

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHiIa SKOJOTHUYECKHU 11€71eCO00pa3HOro MOBEACHHS B OBITY M TPYIOBOM JIESATEIBHOCTH B LIEIIX
COXPAHEHHUs CBOETO 37I0POBbSl U OKPYXKAIOLIEH MPHUPOAHOI Cpellbl, 0CO3HABAaTh OMACHOCTh BO3JEHCTBHUSI HA JKHUBBIE OPraHU3MBbI ONpeAeNEHHBIX
OpraHMYEeCKUX BEIIECTB, MOHMMas cMbica nokasarens [1/IK, moscHATe Ha mpuMepax crocoObl YMEHbIIEHUS M NMPEJOTBPALICHHUS] UX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

IUIE OOYYalolMXCA C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/I0POBbS: YMEHHE NPUMEHSTHh 3HAHHS OO0 OCHOBHBIX JOCTYIHBIX METOZAX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUIS CJETbIX U CIA0OBUAAIINX OOYYarOIIUXCS: YMEHUE UCIOIb30BaTh pelbeHO-TOUeUHYI0 cucTteMy obo3HaueHuit JI. Bpaiinsg ans 3anucu
XUMUYECKUX (POPMYIL.



11 KJTACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O01as 1 HEeOpraHMUecKasi XUMHs» OTPaKaIoT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKOW COCTABJISAIONICH €CTECTBEHHO-HAyYHOM KapTUHBI MUpPA, POJIM XHUMHH B MO3HAHHUU
SBJIGHUW TPUPOJbI, B (POPMUPOBAHUHU MBIILIICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIbHONW TPaMOTHOCTH, HEOOXOAMMOM ISl pelIeHUs
MPAKTUYECKHX 33/1a4 U IKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0pPOBBIO M IIPUPOTHON Cpejie;

BJIa/ICHUE CUCTEMON XMMHUYECKHMX 3HAHHUI, KOTOpas BKJIKOYAET: OCHOBOIOJIAralOUINe MOHATHS (XMMUYECKUHN 3JIEMEHT, aTOM, U30ToI, S-, P-,
d- 2JeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBIH 00BEM, BAJCHTHOCTb, HJICKTPOOTPHIATEIBHOCTD, CTCIIEHb OKHUCIICHHS,
XUMHYECKas CBs3b (KOBaJCHTHAs, MOHHAs, METa/NIMYecKas, BOJOPOAHAsA), KPUCTAJUIMUECKas PEIIETKA, TUIIbI XUMUYECKUX peakiuil, pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJUTHYECKAS] TUCCOLUALINSI, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON peaKiuu, XUMUYECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TCOPHS AIEKTPOJIUTUUECKON TUCCOLMAIH, iepuoaudeckuii 3akoH J[. . MenneneeBa, 3aKoH COXpaHEHHUS MaCChl
BELIECTB, 3aKOH COXpPAaHEHHS M MPEBPALICHUS SHEPTUUM NPH XUMHYECKHX pPEaKIUsiX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIeKAIINE B OCHOBE MOHUMAaHUSI IPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUHN, (DaKTOJIOTUYECKUE CBEACHHUS O
CBOMCTBAX, COCTaBe, MOJIYYEHUH U 0€30IaCHOM HCIOJb30BaHUU BAaXKHEMIIMX HEOPraHWYECKUX BELIECTB B OBITY W IMPAKTHUUECKON AEATEIbHOCTU
YEJIOBEKA;

cOpPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTepHblE TMPU3HAKH TOHSATUHM, YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJNB30BATh
COOTBETCTBYIOIME MOHATHUS ITPU ONMCAHUH HEOPIaHUUYECKUX BEIECTB U X IIPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHUI HCHOJB30BATh XMMHYECKYI0 CHMBOJIUKY JUJIsl COCTaBI€HHUsA (OPMYJN BEIIECTB U YpaBHEHMH XMMHUYECKHUX
peaknwmii, cucremarndeckyto HomeHknarypy (IUPAC) wu TtpuBManmbpHBlE Ha3BaHWS OTHCIBHBIX HEOPTaHWYECKHWX BEUIECTB (YrapHbI ras,
YTJIEKUCIBIN Ta3, aMMHUaK, raiéHasi U3BecTb, HeraléHasi U3BECTh, IUThEBAs COMA, MTUPUT U IPYTHE);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS] XUMHUECKUX AJIEMEHTOB B COEIMHEHHSIX PAa3IMYHOTO COCTaBa,
BUJI XMMHUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAsI, METaNIN4ecKas, BOJIOPOHAs) B COCTUHEHUSX, TUI KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (ATOMHas, MOJIEKYJISIpHAsl, HOHHAsA, METAJUTMUECKast), XapaKTep CpeJibl B BOJHBIX pacTBOPaX HEOPraHUUYECKUX COECTUHEHUII;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAJIEKHOCTh HEOPTaHMUECKHUX BEUIECTB IO UX COCTAaBY K OMNpPENEIEHHOMY KilacCy/Tpymie
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIbI, OKCH/IbI, OCHOBaHMS, KUCIIOTHI, aM(OTEpHbIE THIPOKCUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHMH pacKpblBaThb CMbICH Hepuogudeckoro 3akoHa JI. WM. MeHgeneeBa W JI€MOHCTPUPOBATH  €ro
CUCTEMAaTU3HPYIOILYI0, OOBSCHUTENIBHYIO H IPOTHOCTUYECKYIO (DYHKIIHH;

c(hOPMHUPOBAHHOCTh YMEHUU XapaKTEPH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3JeMeHTOB 1—4 mepuomoB I[lepmomnueckoii
cucTeMbl XUMHYeckux anementoB [I. M. MenzaeneeBa, MCHOib3ysl MOHATHSA «S-, P-, d-dIEKTPOHHBIE OPOUTAIMY», «IHEPrETUYECKUE YPOBHMY,



OOBSACHSITH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKUX AJIEMEHTOB U MX COCIMHEHUN 10 TeprojaM u rpynmnam [leproandeckoit cuctemsl
xuMuueckux ayemeHToB /1. . Meneneena;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh (ONMUCHIBATH) O0IINE XMMHUYECKIE CBOMCTBA HEOPTAaHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
MMOATBEPKJIATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXIY HEOPraHMYeCKHMMH BEIIECTBAMH C IIOMOIIBI YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUH;

c(OPMHPOBAHHOCTh yYMEHHUS KIACCU(UIMPOBATH XMMHUYECKHUE PEAKUUHU IO PA3JIMYHBIM IMpH3HAKaM (YHCIY M COCTaBY pPearupyrouiux
BEIIECTB, TEIUIOBOMY (D (DEKTy peakiuu, N3MEHEHUIO CTENEHEH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHUIO KaTau3aropa);

c(hOPMHUPOBAHHOCTh YMEHHUM COCTABIIATH YPaBHEHHUS PEAKIIUN Pa3IUYHBIX THIIOB, MOJHBIE U COKpAIIEHHBIC YPABHEHHS PEAKIIUA MOHHOTO
oOMeHa, YUUTBIBasl yCIOBHS, IPU KOTOPHIX 3TH PEaKIUU UAYT 10 KOHIIA;

C(i)OpMI/IpOBaHHOCTL YMGHI/II\/JI IMPOBOAUTL PCAKLWH, IMMOATBCPNKIAAIOIINC Ka4eCTBEHHBIA COCTaB Pa3siIMYHbIX HCOPraHWYCCKHUX BCHICCTB,
pacIiO3HaBaTh ONBITHBIM IIYTEM UOHBI, IPUCYTCTBYIOIIKUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

cOpPMUPOBAHHOCTh YMEHUH pAaCKpbhIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHil IMOCPEICTBOM COCTAaBJICHUSA
AJICKTPOHHOTO OajaHca 3THX PEaKIInii;

c(OPMHPOBAHHOCTH YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMHUYECKOH PEaKIMH OT Pa3IUYHBIX ()aKTOPOB; XapaKTep CMEMICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO Bo3nercTBus (nmpunnu Jle larense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMHUECKHUE MPOIIECCHI, JIeXKAIlle B OCHOBE MPOMBIIIJICHHOTO MOTYYEHUS CEPHON KUCIOTHI,
aMMHaKa, a Takke CHOPMHPOBAHHOCTH MpPEACTaBICHUM 00 OOIIMX HAYYHBIX MPUHIUMAX U JKOJIOTUYECKUX MpoOIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIICHHUS C MCIOJb30BAaHUEM TOHSTHUS «MaccoBasi JOJs BEIIECTBA B PAaCTBOPE», 0OBEMHBIX
OTHOIIIEHUH Ta30B MPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WK 00BhEMA Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe WU 00BEMY
OJTHOTO M3 YYAacTBYIOIIUX B PEaKIMU BEIIECTB, TETMIOBOrO d(dekTa peakliuu Ha OCHOBE 3aKOHOB COXPAHEHHsI MAacChl BEI[ECTB, MPEBPAILICHUS U
COXpaHEHUs SHEPTHH;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATH NMpaBUIIa MOJIb30BAHHS XUMUYECKON MOCYAO0N U J1a00paTOpHBIM 000pYJOBaHHEM, a TaKXKe IpaBHiia
O6paHIeHI/I$I C BEIICCTBAMU B COOTBECTCTBUHU C HHCTPYKIHUAMU I1O BBIITOJTHCHUIO na6opaTopme XUMHUYECKHUX OIIBITOB,

c(hOpPMUPOBAHHOCTh YMEHHH TUIAHUPOBATh W BBINOJHATh XUMHUYECKHI IKCIEPUMEHT (pa3joKeHHe MEepPOKCHIa BOJIOPOJAa B MPUCYTCTBUU
KaTajan3aTopa, ompeelieHue Cpelibl PaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU pCaKknun, p€akKuu HOHHOTI'O O6MeHa, KauC€CTBCHHBIC PCAaKIUN Ha cynb(i)aT-, Kap6OHaT- H XJIOpUA-aHUOHBI, HA KaTUOH aMMOHMUA,
PEIICHUEC DOKCIICPUMCHTAJIBHBIX 3aJad II0 TEMaM «MeTaiuey u ((HeMeTaJ'IJ'II)I») B COOTBCTCTBUHM C IIpaBHJIaMH TCXHUKH 6630HaCHOCTI/I npu
oOpallleHuu ¢ BEIIeCTBAMH U JIA0OPaTOpPHBIM O0OpYyIOBaHUEM, MPEICTABIATh PE3yIbTaThl XUMHYECKOTO JKCIepUMeHTa B (opme 3amucu
ypaBHEHU COOTBETCTBYIOIINX PEaKIUi U (OPMYITUPOBATH BHIBOJIBI HA OCHOBE 3THX PE3Y/IhbTAaTOB;



C()OPMHUPOBAHHOCTh YMEHUI KPUTHYECKU aHAIU3UPOBATh XMMHUUYECKYI0 HMH(OpPMAIMIO, MOJYyYaeMyl0 M3 Pa3HbIX UCTOYHUKOB (CpelIcTBa
MaccoBOW KOMMYHMKaIUK, HTEpHET U IpYyrux);

c(OPMHPOBAHHOCTH YMEHHUI COOJIIOAATH MPaBHJIa SKOJOTUYECKHU 11€JIeCO00pa3HOT0 MOBEACHHUS B OBITY M TPYIOBOM NESITEILHOCTH B LIEIIX
COXPAHEHHUs CBOErO 3J0POBbSl U OKPYXKAIOLIEH IMPUPONHOM Cpellbl, OCO3HABATh ONACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI OIPEIEIEHHBIX
BEIIECTB, MOHUMas cMbica nokazatens [1JIK, noscHaTs Ha nmpumepax crocoObl YMEHbLIEHHS U MPEAOTBPAIIECHUS UX BPEIHOIO BO3AECHCTBUS Ha
OpraHu3M 4YeJI0BEKa;

U OO0YYaloIMXCA C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSTHh 3HAHHS OO0 OCHOBHBIX JOCTYIHBIX METOJaX
IIO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHU;

JUISL CIIENBIX U CIA00BUAALIMX O0YYaIOLIUXCsA: YMEHHE UCIOJIb30BaTh pelbeHO-TOUCUHYIO cucTeMy obo3HadeHuit JI. bpaing s 3anucu
XUMHYECKHX (OPMYIL.



TEMATHYECKOE INTAHUPOBAHUE C YKAZAHUEM KOJNYECTBA AKAJJEMUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHME KAXKIOW TEMbI YYEBHOI'O IPEIMETA, 1 BO3MOKHOCTHU
HCIOJb30BAHUS IO OTOM TEME SJIEKTPOHHBIX (IIU®POBBIX) OBPA30OBATEJIBHBIX

PECYPCOB.
10 KUIIACC
KoanyecTBo yacoB
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppOoBbIE)
KonTpoabu IIpakTnyeckue
n/n | NpOrpaMmsl Bcero o0pa3oBaTe/ibHbIE pecypcChl
ble padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipeamer opraHM4ecKoi XUMHH. https://resh.edu.ru/subject/29/10/?ysclid=
11 Teopus cTpoeHUS OPraHU4YECKUX 3 Im7yb60hgr160748729
coequHeHunii A. M. Byrieposa
Hroro mo pazueny 3
Pa3nen 2. YraeBonopoabt
e HbLC VIICBOLODOI — https://resh.edu.ru/subject/29/10/?ysclid=
2.1 pedt YIICBOOPOA 2 Im7yb60hgri60748729
aJIKaHbI
Helbe LebHbE VIICBOLODOLLL: https://resh.edu.ru/subject/29/10/?ysclid=
2.2 pest YIICROAOPOAL: 6 1 Im7yb60hgr160748729
AJIKCHBI, AJIKaJUCHBI, aJIKUHBbI
https://resh.edu.ru/subject/29/10/?ysclid=
2.3 ApoMaTnyecKkue yriieBoAaopo bl 2 Im7yb60hgr160748729
3 (O — https://resh.edu.ru/subject/29/10/?ysclid=
2.4 Prpoa 3 1 Im7yb60hgr160748729

YIJIEBOJOPOOB U UX IepepadoTka



https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729

Hroro mo pazneny 13

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

https://resh.edu.ru/subject/29/10/?ysclid=
3.1 Cruptel. denon 3 Im7yb60hgr160748729

https://resh.edu.ru/subject/29/10/?ysclid=

Anpaerunpl. KapOOHOBBIE KUCITOTHI.

3.2 7 1 Im7yb60hgr160748729
Crnoxubie 3¢upbl
https://resh.edu.ru/subject/29/10/?ysclid=
3.3 VriaeBonasl 3 1 Im7yb60hgr160748729
Hroro mo pazmeny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHus

https://resh.edu.ru/subject/29/10/?ysclid=
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 Im7yb60hgr160748729

Hroro no paszneny 3

Pa3pnen S. BeicokoMoOJIeKy I pHBIE COCIUHEHUSA

https://resh.edu.ru/subject/29/10/?ysclid=
5.1 IInactmaccel. Kayuyku. Boiokna 2 Im7yb60hgr160748729

Hroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 2



https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729
https://resh.edu.ru/subject/29/10/?ysclid=lm7yb60hgr160748729

11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM Ipakruyec  DJIEKTPOHHBIE (H(pPOBHIE)
Ne i/ KoHnTpoJbHbie
NMPOrpamMmbl Bcero KHe o0pa3oBaTejibHbIE PeCypPChI
padoThI
padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. Ilepuonnueckuit
11 3akoH u [lepuoanueckas cucrema 3 https://resh.edu.ru/subject/29/11/
' XUMHYECKHX 31eMeHToB JI. U.
Menpeneena
19 Crpoenue BemiecTBa. MHOrooOpasue 4 https://resh.edu.ru/subject/29/11/
' BEIIECTB
1.3 XUMHYECKUE PEeaKIun 6 1 1 https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
Hroro no paszneny 13
Pa3nes 2. Heoprannyeckasi XuMust
21 MeTains 5 1 https://resh.edu.ru/subject/29/11/
https://resh.edu. ject/29/11
99 HeMeTain 9 1 1 ttps://resh.edu.ru/subject/29/11/
53 CBs13b HEOPraHUYECKUX U 5 https://resh.edu.ru/subject/29/11/
' OpPTraHUYECKUX BEIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus v :Ku3HbL
31 VT 4 https://resh.edu.ru/subject/29/11/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




IMpuioxenue 1 k padoueii mporpamMmme

KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB jaara
Koutp DYHKIUOHAJ DJIeKTPOHHBIE IJI1aH dakr
Ne oabHbl  IlpakTHy  bHas uudposbIe
Tema ypoka
n/n Bcero | e ecKHe TPAMMOTHOCT oOpa3oBaTejibHbIE
pa6ort padoThbI b pecypchl
bl
MHPOBO33pEHYEC 4.09
KHX
MpeCTaBICHUN
0
BEIIIECTBE U XUMHU
[Ipeamer oprannveckoit peaKIum, https://resh.edu.ru/su
XUMHH, €€ 1 cooTBeTcTBYyrOIM: bject/lesson/6149/sta
BO3HHKHOBCHHUE, COBPEMEHHOMY rt/

YPOBHIO Pa3BUTHUS
COCTAaBIIAIOIINX O¢
OCHOBY JIJIS TIOHUY
CYITHOCTH Hay4H!

Pa3BUTHC U 3HAUCHUC

KapTHHBI
MHpa;

Teopus cTpoeHus https://www.yaklass. =~ 11.09

OpPTaHHYECKUX ru/p/himija/10-

coennHEeHUN A. M. klass/osnovy-

Bytneposa, e€ 1 1 organicheskoi-

OCHOBHBI€ ITOJI0KCHUS. Khimii-

CraproBas 6490554/predmet-

JUATHOCTHYECKAH organicheskoi-
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padora.

[TpencraBienue o
Kiaccuukanum
OpPraHMYECKUX BEIIECTB.
Howmenkiarypa
(cucremaTuueckas) u
TPUBUAIBHBIC HA3BAHUS
OpPTaHMYECKUX BEIICCTB

AHanu3upoBarthb
uHpopmaruto,
COJIePKAIYIOCS B
rpadukax, Tabaur
TEKCTax u JPYTHX
HUCTOYHUKAX.

khimii-teoriia-
khimicheskogo-
stroeniia-

organiches_-
6447217

https://www.yaklass. 18.09
ru/p/himija/10-

klass/osnovy-

organicheskoi-

Khimii-

6490554/klassifikatci
ia-organicheskikh-
veshchestv-6447504

AJIKaHBI: COCTaB U
CTpOEHUE,
TOMOJIOTUYECKUH PSJT

https://resh.edu.ru/su 25.09
bject/lesson/6151/sta
rt/149993/

MeraH u 3TaH —
pocTenmne
MPEICTaBUTENN ATKAHOB

https://www.yaklass. 2.10
ru/p/himija/10-
klass/uglevodorody-
6579439/alkany-
metan-i-ego-
gomoloqi-6579437

AJIKEHBI: COCTaB U
CTpOEHHUE, CBOMCTBA

https://resh.edu.ru/su 9.10
bject/lesson/5412/sta
rt/
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https://www.yaklass. 16.10
ru/p/himija/10-
DTHIICH U IPOIHJICH — klass/uglevodorody-
7 npocTeiIme 6579439/alkeny-
NPECTaBUTENN AJIKEHOB etilen-i-ego-
gomoloqi-6898889
IpaxTayeckas paGora W3Bnekars unpop 23.10
HEOOXOIUMYIO
Ne 1. «[Tonyuenue
8 IS
OTHUJICHA U I/ISy‘-IeHI/Ie cro
o BBIITOJIHCHU S
CBOUCTB))
3adaHUs.
N — https://www.yaklass. 6.11
AHEHBL byTad ru/p/himija/10-
1,3 u meTunOyraaueH-
9 1.3, Honvaerie klass/uglevodorody-
J— y:C - 6579439/alkadieny-
HNHTCTHUYCCKOTI
6899278
Kay4qyKa U PE3UHBI -
https://www.yaklass. 13.11
AJIKI/IHLII COCTaB u .
0COOEHHOCTH CTPOEHUS ru/p/himija/10-
OMOTOHHEC ? ’ klass/uglevodorody-
TOMOJIOTHUYCCKHUHU PA. .
10 pAR 6579439/alkiny-
AnernineH — ; ;
1DOCTEHII atcetilen-i-ego-
p gomologi-6892969
HpC}ICTaBI/ITeHB AJIKMHOB
Brraucnenus no W3Bnekath uHpOp https://www.yaklass. 20.11
11 YPaBHEHHIO HeoOxoaumyro  ru/p/himija/10-
XUMHYECKON peaKIuu st klass/uglevodorody-
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BBIINTIOJIHCHU A
3aJaHHus.

6579439/alkiny-
atcetilen-i-eqo-
gomoloqi-6892969

Apetia: Gemson u h'Ftps://resh.edu.ru/su 27.11
bject/lesson/4775/sta
12 TOJ1y0J . TOKCUYHOCTh it/
apeHOB
https://www.yaklass. = 4.12
ru/p/himija/10-
I'eneTnueckas cBsI3b
klass/uglevodorody-
13 YICROOPONOR, 6579439/uglevodoro
MMPpHUHAJICKAIIUX K d V- rirode-
Ppa3INYHbIM KJiIaCCaM 6917422
Hpupozere HCT.O[IHHKH https://resh.edu.ru/su 11.12
YFHGBOHOP?HOB' bject/lesson/6148/sta
14 IIPUPOJHBIN ra3 u it/
HOIYTHBIE HEPTSHbIE T
ra3bl.
https://resh.edu.ru/su ~ 18.12
15 HedTs u nponykrs! eé bject/lesson/6148/sta
nepepadoTKu rt/
Kourpoabnas padora 25.12
16 o pazjaeny
«YTIIeBOIOPOABD)
17 [MpenensHbIE https://resh.edu.ru/su ~ 15.01

OIHOATOMHBIC CIIUPTHI:

bject/lesson/4769/sta
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METaHOJ Y ATAHOJI.
Bonopoanas cBs3b

v/

https://www.yaklass. =~ 22.01
AnamusupoBate  ru/p/himija/10-
MHOroaToMHbIC f:I(})II(IbeopMaHHIO’ Klass/spirty-fenoly-
PHAMYIOCA B 5580873/mnogoatom
18 CIIUPTBI: STUIICHTIJIUKOIIb rpadukax, TabauL .
Y TJIUALIEPUH TEKCTax U Apyrux nj.e-3| Irt! -
CTOTHIKAX. etilenglikol-glitcerin-
6582929
deHout: cTpoeHUE https://resh.edu.ru/su ~ 29.01
19 MOJIEKYJIbI, PU3HYECKUE bject/lesson/5727/sta
U XUMHYECKHUE rt/
CBOWCTBA, TPUMEHEHHE
AJbIETHIBL: h'Ftps://resh.edu.ru/su 5.02
bject/lesson/4776/sta
20 dbopMmanbaerua u it/
areTanbIeru. AIETOH —
https://www.yaklass. ~ 12.02
ru/p/himija/10-
klass/aldegidy-
OnHOOCHOBHBIE ketony-karbonovye-
21 npeenbHbIe Kisloty-
KapOOHOBBIE KUCIIOTHI: 6780279/karbonovye
MypaBbHHAs U YKCYyCHast -kisloty-
26.karboksilnaia-
gruppa-6795067
22 IIpakTyeckas padora 19.02
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Ne 2. «CsoiicTBa
pacTBOpa YKCYCHOM

KHCJIOTEI»
https://www.yaklass. = 26.02
CreapuHOBas 1 ru/p/himija/10-
OJIEMHOBAsI KUCJIOTEI, klass/aldeqidy-
KaK [IPeICTaBUTENN ketony-karbonovye-
23 BBICIIMX KapOOHOBBIX Kisloty-
KHCI0T. Mbla KaK coJin 6780279/uglevodoro
BBICIIMX KapOOHOBBIX dy-spirty-aldegidy-
KHCJIOT, X MOJOIIEE karbonovye-Kisloty-
JICUCTBHUE 6780277
https://www.yaklass. =~ 5.03
CrnoxxHble 3(hUpbI Kak ru/p/himija/10-
MIPOU3BOTHBIC klass/slozhnye-efiry-
24 KapOOHOBBIX KUCIIOT. i-zhiry-
I'uaponus cioxHBIX 6850158/myla-sms-
3¢upoB 6876211
https://www.yaklass. =~ 12.03
ru/p/himija/10-
klass/slozhnye-efiry-
Kupsr: tunponus, o
i-zhiry-
g5 [IPHMEHEHHE, 6850158/stroenie-i-

Ouonoruyeckas poib
KHUPOB

1.04svoistva-
slozhnykh-efirov-
6813179
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https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-1.04svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-1.04svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-1.04svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-1.04svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-1.04svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-1.04svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-1.04svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-1.04svoistva-slozhnykh-efirov-6813179

YrieBoasl: COCTaB,

19.03

KaaccuuKaIus. https://resh.edu.ru/su
26 Baxueiimme bject/lesson/5952/sta
pEeICTaBUTEIIN: rt/
III0K03a, PPYKTO3a,
caxapo3sa
Kpaxmast i nexmonosa h'Ftps://resh.edu.ru/su 2.04
bject/lesson/6150/sta
27 KaK IPUPOHBIC it/
OJIUMEPBI
Kontpoaenas padora https://resh.edu.ru/su 9.04
110 PAACIY bject/lesson/5413/sta
28 «Kucnopoaconepxkaiue it/
OpraHuvecKue
COCTUHCHUS
29 AMHHBI: METHIIAMHUH U 16.04
AHUJIUH
https://www.yaklass. 23.04
ru/p/himija/10-
AMMHOKHUCIIOTBI KaKk klass/azotsoderzhash
amdoTtepHbie chie-soedineniia-
30 OpraHuvecKue 6852270/aminy-
COEIMHEHMS, X proizvodnye-
OMOJIOTHYECKOE ammiaka-
3naueHue. [lenTuab nasyshchennye-
aminy-6585751
31 benku kak mpupoHbIe AHaTH3HPOBaTh https://resh.edu.ru/su 30.04
BBICOKOMOJICKYJISIPHBIC uH(pOpPMAIHIO, bject/lesson/4743/sta



https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/

COCOAMHCHUA

COZIePIKAIIYIOCS B
rpadukax, Tabaur
TEKCTaX U IPYTrux

it/

ACTOYHUKAX.
OCHOBHBIE TTOHATHUS https://resh.edu.ru/su 7.05
32 XAMHUHU 1 bject/lesson/6296/sta
BBICOKOMOJICKYJISIPHBIX it/
COeTUHEHUN
MHUPOBO33pEHYEC 14.05
OCHOBHbBIE METOBI KIX
CHHTE3a [pe/ICTaBIeH i https://resh.edu.ru/su
33 BBICOKOMOJICKYJISIPHBIX 1 ) bject/lesson/5452/sta
COEIMHEHU. BEIIECTBE U rt/
[TnmacTmacchl, KayaykH, XUMHUYECKOHU
BOJIOKHA peakinu
https://resh.edu.ru/su 21.05
bject/lesson/6095/sta
34 PesepBHEIi ypok 1 rtI/
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/6296/start/
https://resh.edu.ru/subject/lesson/6296/start/
https://resh.edu.ru/subject/lesson/6296/start/
https://resh.edu.ru/subject/lesson/5452/start/
https://resh.edu.ru/subject/lesson/5452/start/
https://resh.edu.ru/subject/lesson/5452/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/

11 KUIIACC

Koan4yecTBO 4acoB Jara
o HpaKT 3JIeKTp0HHbIe ILJIaH (l)aRT
Kourpo nuecku  PYHKUMOHAJIbHAS uudgposbie
n/ Tema ypoka
I Bceero JIbHBIE e rpaMMOTHOCThb o0pa3oBaTe/ibH
padoTbI padot ble pecypchl
bl
XuMH4ecKuit 6.09
https://resh.edu.ru
AJIEMEHT. ATOM. >
SEKTPOHHAS 1 /subject/lesson/64
p 79/start/
KoH(uUryparus
aTOMOB
https://www.yakla = 13.09
. ss.ru/p/himija/11-
llepromrieckuii klass/osnovnye-
34KOH 1 poniatiia-i-
[lepuoanueckas zakony-khimii-
CHCTEMa XMMHYCCKHX 6931691 /periodic
anemenToB /l. 1. 1 heskii-zakon-i-
MeHnpeneeBa, X CBI3b periodicheskaia-
C COBPEMEHHOM sistema-
TEOpUEn CTPOEHHUS khimicheskikh-
ATOMOB elementov-_-
6948490
CtpoeHnue BelecTsa. BeickaspiBaTh 1 https://resh.edu.ru = 20.09
XuUMHU4YECKas CBA3b, €€ 1 000CHOBBIBATH /subject/lesson/59
BUJIbI; MEXaHH3MBI COOCTBEHHYIO TOUKY 11/start/
oOpa3oBaHUs 3peHUs TI0 BOIPOCY,



https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/6479/start/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://resh.edu.ru/subject/lesson/5911/start/
https://resh.edu.ru/subject/lesson/5911/start/
https://resh.edu.ru/subject/lesson/5911/start/

KOBAJICHTHOU CBS3U.
Bonopoanas cBsizb

00CyX/1aeMoMy B
TekcTe. COOTHOCUTH
BU3YaIIbHOE
HN300pakeHHE C

Bep6aJ'II>HBIM TEKCTOM.

BaneutHocTsb. 27.09
DJIEKTPOOTPHULIATEIILH
https://resh.edu.ru
ocTh. CTeneHn -
oKHCIeHI. BelecTa /subject/lesson/63
- et 32/start/
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CTpOCHUSA
ITonsarue o 410
JUCIIEPCHBIX
https://resh.edu.ru
cucreMax. IcTUHHEIE >
T — [subject/lesson/49
A 39/start/
pactBOpbl. MaccoBas
JIOJISI BEIIECTBA B
pacTtBope
https://www.yakla 11.10

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
COETUHEHU.
I'eneTnyeckas CBsI3b
HEOPTaHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJ1acCOB

ss.ru/p/himija/11-
klass/khimicheska
ia-Kinetika-
6995740/Klassifik
atciia-
khimicheskikh-
reaktcii-po-
raznym-

priznakam-
6964758



https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/4939/start/
https://resh.edu.ru/subject/lesson/4939/start/
https://resh.edu.ru/subject/lesson/4939/start/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758

Knaccudukanus 18.10
XUMHUYECKUX PEAKITUi
B HEOPTAaHMYECKOU U
B Bricka3bBaTh U
OpraHUYECKON XHUMUH.
3 00O0CHOBBIBATh https://resh.edu.ru
AKOH COXpaHEHUs -
COOCTBEHHYIO TOUKY /subject/lesson/49
7 MAaccChI BEIIECTB;
3pEHUs TI0 BOIIPOCY, 38/start/
3aKOH COXpaHEHUA U
o0cy)xaeMoMy B
MIPEBPAIICHUS
TEKCTE.
DHEPIUU IIpH
XUMHUYECKUX
peakmusax
https://www.yakla =~ 25.10
ss.ru/p/himija/11-
CKOPOCTH PEaKIIHH. !(Ias§/kh|m|cheska
@DaKTOpBbI, BIUSIOLINE Ia-kinetika-
2 CKO O(:TI) S 6995740/skorost-

8 POCTL peaKit khimicheskoi-
reaktcii-faktory-
vliiaiushchie-na-
skorost-reaktcii-

6964759
OO6paTtumbie peakium. 8.11
9 XUMHYECKOE
paBHOBECHE
IIpakTuyeckasn 15.11
abora Ne 1.
10 P

«BrustHEE pa3IMYHBIX
(hakTOpOB Ha



https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/4938/start/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759

CKOpPOCTb XMMHYECKOU
peakumn»

11

DNeKTpoNUTHYECKast
JTUCCOIUAITHSI.
ITonsitue o
BOZIOPOTHOM
nokazatene (pH)
pactBopa. Peakiun
HWOHHOTO OOMEHa.

CootHOCUTH
BU3YaJIbHOE
U300pakeHue ¢
BepOaIbHBIM TEKCTOM.

https://resh.edu.ru
/subject/lesson/59
12/start/

22.11

12

IM'maponus
OpPraHn4€CKux nu
HEOPraHUYECKUX
BEILIECTB

29.11

13

OKHCIUTEITEHO-
BOCCTaHOBUTEJILHBIE
peaknuu. [lonstue 06
ANEKTPOIIH3E
pacriiaBoB u
pacTBOPOB COJIEU

https://resh.edu.ru
/subject/lesson/35
23/start/

6.12

14

KoHnTpoubHasn
padora no pasaeny
«Teopernueckue
OCHOBBI XUMUN»

13.12

15

MerTanbl, ux
MOJIOXKEHHUE B
[Tepuonuueckoi
CUCTEME XUMUYECKUX
anemeHToB /I. U.
MenneneeBa u

Haxoanute n
W3BJICKATH OJIHY MU
HECKOJIBKO €IMHUI]
nHpopmanuu,
PacIOIOXKEHHBIX B
OJTHOM (hparMeHTe

https://resh.edu.ru

/subject/lesson/34
93/start/

https://resh.edu.ru

/subject/lesson/34
79/start/

20.12



https://resh.edu.ru/subject/lesson/5912/start/
https://resh.edu.ru/subject/lesson/5912/start/
https://resh.edu.ru/subject/lesson/5912/start/
https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3479/start/
https://resh.edu.ru/subject/lesson/3479/start/
https://resh.edu.ru/subject/lesson/3479/start/

0COOEHHOCTHU
CTPOCHHS aTOMOB.
O6mume puznueckue
CBOMCTBA METAJIJIOB.
CriocoObI MoJTydeHuUs

tekcta. COOTHOCUTH
BU3YaIIbHOE
HU300pakeHHE C
BepOAIbHBIM TEKCTOM.

METaJIOB
CnaBbl METAILIIOB. https://resh.edu.ru 271.12
16 DNEeKTPOXUMHUYECKUI /subject/lesson/49
PAI HAPSHKCHUI 61/start/
METAILJIOB
XumMmuueckue 17.01
CBOMCTBA BAKHEHIIIUX https://resh.edu.ru
17 METaJUIOB (HATPHH, /subject/lesson/58
KaJW#, KaJbIUH, 14/start/
MarHuii, aTFOMUHH )
" UX COCIUHCHHI
X HMIUCCKHE https_://resh.edu.ru 24.01
18 CBOICTBA IIMHKA, MEIH subject/lesson/35
9 34/start/
1 UX COCIMHCHHUM
XuMuueckue https:/resh.edu.ru ~ 31.01
CBOMCTBA XpOMa, [subject/lesson/35
19
Kee3a U UxX 34/start/
COEIMHEHU I
IpakTHyeckas 7.02
padora Ne 2.
20 "Pemenue
AKCIIEPUMEHTAITBHBIX

3aaa4 110 TEMC



https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
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«MeTtamas"

Hemeramisl, ux 14.02
IIOJIOJKCHUE B
[Tepuonnueckon
CUCTEMEC XUMHUUYCCKHUX
anemeHToB Jl. U.
MenneneeBa u
https://resh.edu.ru
0COOEHHOCTH )
21 CTDOCHIUA ATOMOR /subject/lesson/59
p B 39/start/

dusnueckue cBoicTBa

HEMETAIIJIOB.

Annorponus

HEMETaJUIOB (Ha

MpUMepe KUCIopoa,

cepsl, pocdopa u

yriepoja)
Haxoautes u 21.02
M3BJICKATH OXHY HIIA https://www.yakla
HECKOJBKO €/THHHIL ss.ru/p/h|m||a/1_1—_

T —. uH(OpMAIHH, klass/kharakteristi

CBOICTBA TaJIOTCHOB ACIIOJI0KCHHBIX B ka-nemetallov-

22 : P 7269055/khimich
CephI U UX ) OJIHOM (pparMeHTe eskie-elementy-
COCIMHEHMI TekcTa. COOTHOCHTD nemetally-

BU3YaJIbHOC 6852268
n300paxeHue ¢
BepOaJIbHBIM TEKCTOM.
DY p——. https_://resh.edu.ru 28.02
. [subject/lesson/59
23 CBOICTBa a30Ta,

dbocdopa u ux

13/start/
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COE€IUHEHUN

Xumnueckue https:/resh.edu.ru = 7.03
24 CBOWCTBA yTJIepoa, [subject/lesson/59

KPEMHHUS U UX 13/start/

COEJIMHEHU

O6o06mmeHue u 14.03

CHCTeMaTH3alus https://www.yakla

SHAHMI [0 TeMe ss.ru/p/himija/11-

«HeMeTamIbD. klass/kharakteristi
25 Brruucienus no ka-nemetallov-

7269055/nemetall

YpaBHEHUSIM P ——

XUMUYECKUX PEaKIUi 7265027

1 TEPMOXHUMHUYCCKHE

pacyeTsl

https://www.yakla = 21.03

IIpakTHyeckas ss.ru/p/himija/11-

paGora Ne 3. klass/kharakteristi
26 «Penrenue ka-nemetallov-

JKCIIEPUMEHTAIIBHBIX 7269055/nemetall

3a71a4 110 TEME y-iva-gruppy-

"Hemeramsr"» 1265027

KoutpoabHnas 4.04
97 padoTta no TeMam

«MeTtaibel» u

«HeMmeTamnb»

Heopranunueckue u 11.04
28 OpraHUYECKUe

KHUCJIOTHI.

Heoprannueckue u
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OpraHn4cCKuc

OCHOBaHUA
AmporepHbie 18.04
HEOPraHUYeCKHe U
OpraHUYEeCcKUe
29 COCTUHEHUS.
T'enetnyeckast cBsA3b
HEOPraHWYeCKUuX 1
OpraHNUYeCKHUX
BEIIECTB
https://resh.edu.ru
Hayunslie MeTosl p_ 25.04
/subject/lesson/49
30 [O3HAHUA. XUMUS U
60/start/
37I0pPOBbE YEJIOBEKA
Haxomute n 2.05
W3BJIEKATh OJHY WJIH
Pomnp xumuu B HECKOJIBKO €IHHHUII
obecrnieueHnn nHdOpMaIuy, https://resh.edu.ru
31 JKOJIOTHYECKOM, PaCIIOJI0KEHHBIX B [subject/lesson/49
OHEPIreTUYECKOU U OJTHOM (hparMeHTe 60/start/
MHUIIEBON TekcTa. COOTHOCHUTH
0€30I1aCHOCTH BHU3yaJIbHOE
HU300pakeHHE C
BEepOAITHHBIM TEKCTOM.
[IpencraBnenus 06 9.05
https://resh.edu.ru
OOINX HAyYHBIX >
30 . [subject/lesson/35
TIIPUHITAIIAX
PHHIL 14/start/
MPOMBIIIIEHHOTO

IMOJIYYCHUA
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https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/4960/start/
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BAKHEUIIINX BEIECTB.

Yenosek B MUpE

33 BEIIECTB U
MaTepHaJioB
34 PesepBHbIil ypok
OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

MHUPOBO33PEHUECKUX
MpEeJCTaBICHUN O
BEILECTBE U

XUMHUYECKOHN PEAKIIUH,
COOTBETCTBYIOLIUX
COBPEMEHHOMY
YPOBHIO pa3BUTHSA
HayKu U
COCTAaBJISIOIINX
0a30BYI0 OCHOBY JIJIs
MMOHUMAaHUS CYIIIHOCTH
Hay4YHON KapTUHBI
MHpA;

https://resh.edu.ru
/subject/lesson/35
14/start/

https://resh.edu.ru

/subject/lesson/35
04/start/

16.05

23.05



https://resh.edu.ru/subject/lesson/3514/start/
https://resh.edu.ru/subject/lesson/3514/start/
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https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/

IMpuioxenue 2 k padoueii mporpamMmme

HPAKTHYECKASA YACTD IO INTPEAMETY «XUMMU S

10 KJIACC
KoJu1-Bo yacos
Ne Hara
w/n HanMeHoBAHME Konrpoabubie IlpakTuueckue npoBexeHn
padoThI padoThI a
1 CrapToBas quarHoctuueckas padbora 1 11.09
2 [Tpaktuyeckas padora Ne 1. «ITomyyeHue 3TuIeHa U U3y4eHUE €TO CBOMCTBY 1 23.10
3 KontponbHas padota no pasaeny «YTiIeBOI0pOAbD) 1 25.12
4 [TpakTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOUM KUCIIOTBI» 1 19.02
5 KonTtponsHast padora no pazneny «Kuciopoaconepxkamme opraHmdecKie 1 16.04
COCIMHEHUS
11 KJIACC
Ne Ko.s1-Bo yacoB JlaTa
u/n HamnMenoBaHme Kontpoabubie IlpakTnyeckue
padoThI padoThI
1 [IpakTuueckas padora Ne 1. «BnusHue pa3nn4HbIX (aKTOPOB HA CKOPOCTh 1 15.11
XUMHYECKON peaKIInm
2 KonTtponbHast padota no pazneny «TeopeTnueckue OCHOBbI XUMHM» 1 13.12
3 [TpakTuueckas padota Ne 2. "Pemienune skcriepruMeHTalIbHbBIX 3a/1a4 110 TEME 1 702
«Mertamns»"
4 [IpakTuueckas padora Ne 3. «PemieHne s3KkcriepuMEeHTAIBHBIX 3a/1a4 110 TeMe 1 91,03
"HemeTtanst"»
5) KonTtponbHas padora no temam «MeTtamuib» 1 «HemeTanas» 1 4.04




IIpunoxenue 3 k padoueii mporpamme

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

» Opranndeckas xumusd. 10 kimacc: yaeOH. 11t o01eo0pa3oBaTeIbHBIX YUPEKISHUN C IPHIL. Ha JIEKTPOH.HOCHUTEIIE : 0a30BbIi ypoBeHb / I'.E.
Pymsutuc, ®. I'. ®enpaman. — 7-e uza. M.: [Ipocsemenue, 2020 — 224 c.

* Xumust. 11 kiacc: yueOH. uist 001eo0pa3oBaTeNIbHBIX YUPESKISHUH C TPUJI. Ha JIEKTPOH. HocuTene : 6a30Bbiit ypoBenb / ['.E. Pymsutuc, ©. T
®enpaMmad. 6- e uznanue— M.: [Ipocsemenue, 2019 — 223 c.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Iporpammsr:

[Tporpamma mo xumuu uig 10-11 knaccos (aBtopsl I'.E. Pynsutuc, @.I'.®enpaman M.: «lIpocsemenue », 2016 ) ¢ ucronbp3oBaHEeM aBTOPCKOMN

nporpamMMbl H.H.I'apa cpeanero o6uiero oOpazoBanus no XumMmuu Juis 6azoBoro usyuyenust xumuu B X — X| knaccax no yue6nuky I'.E. Pyn3uruca,
d.I'. eapamana.

ITocoGust:

COopHUK 32/1a4 U yIIPAXKHEHUU 110 XUMUHU JTsI CpEeAHEN MIKONBL. — 2-€ U3l., uctp. u aon. — M.: PUA «HoBas BonHa»: uznatens YMepenkos, 2023
—214 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. https://m.edsoo.ru

2. Poccuiickas anekTponHast mikosa https://resh.edu.ru/subject/5/11/



https://m.edsoo.ru/
https://resh.edu.ru/subject/5/11/




