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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XuMUHM Ha YPOBHE CpPEeTHETO 00IIero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS (eiepabHON 00pa30BaTEIBHON MPOrpaMMBbI CPEAHETO
obmero o6pazoBanust (POIlI COO), mpencraBneHHbIX B DeaepaqbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konuenum npenogaBanus ydeOHOTO HpeaMera
«XuMus» B 00pa30BaTelbHBIX Opranu3anusx Poccuiickoii denepanuu, pean3yronmx OCHOBHBIC
o0Opa3oBaTesbHbIe MPOTPAaMMbI, U OCHOBHBIX NOJOXEeHUH «CTpaTernu pa3BUTHs BOCIIUTAHUS B
Poccwuiickoit @enepanun Ha epuo 1o 2025 rona» (Pacnopspkenue [Ipasurtenserea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/JI0B K pa3pabOTKe MPOTPaMMEI IT0 XUMUH, K ONIPEICTICHHIO 00IIel cTpaTernu
o0y4eHHs, BOCIUTAHUS M Pa3BUTHS OOYJArOIIUXCS CPEIACTBAMU YIeOHOTO TpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTAaBHJIM KOHIIETITYyaJbHBIE IMOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJeH, COJAEp)KaHUs, pe3yIbTaToB OOYy4YeHUd H
TpeOOBaHMI K YPOBHIO TIOJTOTOBKH BHIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHME, IOJIyYa€MO€  BBIMIYCKHUKaMU  0011e00pa3oBaTeIbHOMN
OpraHu3alluM, SBISETCS HEOTHEMIIEMOW dYacThl0 UX oOpasoBaHHOCTH. OHO  CIyXHT
3aBEpINAIONINM ATAllOM pEaTH3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[IEHHOCTEMH, MPUCYIIUX MEJTOCTHONH CHCTEME XUMHUECKOTO 00pa30BaHusl. DTH IIECHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOJIbL, (POPMHUPOBAHHUS MUPOBO33pEHUS U OOIIEH KyIbTYphl YeJIoBeKa, a
TaK)Ke HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBbIO U MPUPOTHOU cCpene.
Peamuszyercs xumuueckoe oOpa3oBaHHWE OOydYaroONIUXCs Ha YPOBHE CpeaHEro oOIiero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeameTa «XHUMHs», COAepKaHUe U MOCTPOEHHE KOTOPOTro
OTpeJieNieHbl B MporpamMMe MO0 XMMHHM C Y4ETOM clenu(UKH HayKu XUMHUH, €€ 3HAueHUs B
MO3HAHUU MPHUPOJABI U B MaTepUaJbHOM >KU3HHU OOIIECTBa, a TakXke ¢ yu€ToM oOLuX Lenel u
MPUHIIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBbl CpEIHEro o0Ilero
obOpazoBanus B Poccuiickoii denepamum.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOYI0 pOjb B COBpEMEHHOU
LUMBUIIU3AIMU, B CO3JAaHUM HOBOU 0a3bl MaTepUalbHON KyiabTypbhl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHHE PAIIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy>KaroleM MUpe Kak 0 eAMHCTBE IPUPOJIbI U YeIOBeKa, KOTOpoe GopMUpyeTcs B XUMHUH Ha
OCHOBE TOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA, OCO3HAHUSA B3aUMOCBS3U
MEXIy CTPOCHHEM BEIECTB, UX CBOWCTBAMU U BO3MOXHBIMU 00JaCTIMH IPUMEHEHHUSL.

TecHO B3auMOJICHCTBYS C APYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMHS CTaja HEOThEeMIIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPyAda M KU3HU KaKJOTO
yieHa oOmecrBa. CoBpeMeHHas XHUMHUS Kak HayKa cCO3MJaTelbHas, Kak Hayka BBICOKHX
TEXHOJIOTUH HampaBlieHa Ha pelleHHe TIJo0albHBIX MpoOJeM YCTOMUMBOIO pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, YHEPT€TUUECKOM, MUIIEBOH, SKOJIOrMUECKOH 0€30MacCHOCTH U OXPAHBI
3JI0pOBBSL.

B cootBercTBMM ¢ OOIMMM LEISIMH M NPUHIMIAMH CpPEeAHEro oouiero oOpa3zoBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3Y4€HHs) OPHEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromMXcs, HEOOXOIUMYI0 UM JUIS
BBIPAaOOTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEHIHOTO BKJIIOYEHHUS B HKHU3Hb COLUYyMAa,
MIPOJI0JDKEHHs 00pa30BaHus B Pa3IMYHbIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.



CocraBistroliuMu - ipeameTa  «XHUMHUsD» ABIAIOTCA 0a30Bble Kypcbl — «OpraHudeckas
xumus» U «OO0Mas 1 HeOpraHUYeCcKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICPIKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHWHM MO0 HEOPraHUYECKOH XUMHHU (C BKIIOUEHHEM
3HaHUH U3 001IeH XUMUH) B OpraHndecKoi XumMun. PopMUpOBaHKE JTAHHOM CUCTEMBbI 3HAHUN TIPU
M3Y4YEHUHU IpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOI000Opasusl BELIECTB
Ha OCHOBE OOIIUX MOHSTHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» COPMHUPOBAHA B MPOTPAMME 110 XHMHH HAa OCHOBE CHCTEMHOTO TIOJX0Ja K M3yYCHHIO
y4eOHOTO Marepuaia U OOyCIOBJIEHA HMCTOPUYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONPENETIEHHBIX TEOPETHYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYeCKO XHMHHU BEIIEeCTBa
paccMaTpuBalOTCS Ha YpPOBHE KIACCMUECKOW TEOPUM CTPOEHMSI OpPraHMYEeCKUX COEAMHEHUH, a
TaKkKe HAa YPOBHE CTEPEOXUMHUYECKUX U DIJICKTPOHHBIX MPEACTABICHUM O CTPOSHUHU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBAaX HAlOTCSl B Pa3BUTUU — OT YIJIEBOJOPOJOB [0
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEAMHEHHH. B Kypce OopraHm4eckoil XUMHH MOJy4aroT
pa3zBuTHe Cc(hHOPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs IepBOHauYalbHbBIE
MIPEACTABICHUS O XUMUYECKON CBS3H, KIACCH(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHHUS, O XUMHYECKOW PEAKIIUH.

[Ton HOBBIM yriOM 3peHHS B MpeaMeTe «XHUMHsI» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3YYEHHBII HAa YypPOBHE OCHOBHOTO o0OmIero oOpa3oBaHUS TEOPETUYECKHI Marepual |
(haKTOJIOTHUECKHE CBEJICHUS O BEIIECTBAX M XUMHUYECKOW peakmuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyeckass XuMus» 00ydarolUMCcs MPEOCTABIAETCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE NEPUOJAMYECKOTO 3aKOHAa C OOLIETEOPETHUYECKUX M METOJOJIOTUYECKUX TO3UIIUHI,
IyO’Ke TOHATh HCTOPHYECKOE HW3MEHEHHE (YHKIIMI 3TOro 3akoHa — OT oOoOmiaromend a0
O0OBACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE 0 XUMUYECKHUX PEAKLHSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsercs B kypcax 10 wm 11 KmaccoB diaeMEHTaMHM  COJACpP)KAaHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM W NPUKIATHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT MOHHMAHUIO
B3aMMOCBSI3M XMMHUHM C JPYTMMU HAayKaMH, pPacKpbIBalOT €€ pPOJib B II03HABATEIBHOM U
MPAKTUYECKON JEeSTENIbHOCTH YEeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBXKCHHSI K IPOLIECCY
TBOpUYECTBa B 00JACTU TEOPUH U MPAKTUYECKHUX MPHJIOKEHUNA XUMUH, MOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHGOPMAIUIO U MPUMEHATH €€ A7 MOTOJHEHUs 3HAaHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEA0BATENbCKUX 3a7ad. B menom conepkanue
yueOHoro npeamera « XUMHS» JaHHOTO YPOBHS U3YUEHUS OPUECHTHPOBAHO Ha (GOPMUPOBAHUE Y
oOyyaronmxcs MHUPOBO33PEHUECKON OCHOBBI Ml OHUMaHUsI GUIOCOPCKUX UACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHM4eCcKOro Mupa, 00yCIOBICHHOCTh CBOWMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, [T03HABAEMOCTh IPUPOIHBIX SIBJICHUN ITYTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MEeXAYy HOBBIMH (DakTaMM U TEOPEeTUYECKHMH IPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUU B PEUICHUH SKOJIOTHMUYECKUX MPOOIIeM, a Takke mpodieM cOepeskeHus
SHEPreTUUECKUX PECYPCOB, CHIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTEpHAJIOB.

B nnane pemrenus 3aga4 BOCOIUTAHUS, PA3BUTHS U COLUATHM3AINH 00yJaIOIIUXCSITPUHSITHIE
MpOrpaMMON IO XUMHUHU TOJAXOJbl K OINPEACNICHUIO COACPKAHUA M TOCTPOEHUS MpeameTa
mpenycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JCUCTBUN, MMEIOLIUX 0a30BOE
3HAYEHUE JJIsl Pa3IMYHBIX BUJOB JICATEIHHOCTH: PEIICHHs PoOieM, OUCKa, aHAIHn3a 1



o0paboTkn uH(pOpPMAIMK, HEOOXOOUMBIX JJIsI MPHOOPETEHUS ONbITa MPAKTUYECKOH W
HCCIIEI0BATENIbCKON JESITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B I03HAHUU XUMUU.

B mpaxTuke npenojaBaHus XMMUU Kak Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus, Tak U
Ha yPOBHE CpeIHEro o011ero 00pa3oBaHusl, IIPH OTIPECIICHIH COIEPKATEIbHON XapaKTePUCTHKH
Lene W3ydeHMsl IpeAMETa HalpaBJIEHUEM IEPBOCTENEHHONM 3HAYMMOCTU TPaJUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XHMHYECKOW HAyKH Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKOU AEATEIbHOCTHU YEI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIMYECKOW TOYKU 3PEHUS TAKOW MOJXOJA K OIpPENETICHUIO Iesield M3Y4eHMUs
IpeIMeTa SBJSETCS BIIOJIHE ONPABIAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUs IVIaBHBIMHM LEJIIMU U3YYEHHUS NpeaMeTa «XUMHUs» Ha
6a3oBoM ypoBHe (10 —11 xi.) sBasIOTCS:

e (GopMHUPOBaHHME CHCTEMbl XUMHUYECKMX 3HAHHN KaK Ba)XKHEWIIEH COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa, B OCHOBE KOTOPOM JIeXkKaT KJIIOUEBbIE MOHATHS,
(yHIaMEHTalIbHbIE 3aKOHBI U TEOPUU XHMHH, OCBOEHHME S3bIKa HAyKH, YCBOEHHUE U
MMOHMMAHHE CYIIHOCTH JOCTYIMHBIX OOOOIIEHH MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MO3HAHUS BEIIECTB U
XMUMHUYECKUX peaKIuil, HeOOXOIUMBIX JUIsl TPUOOPETEHUSI YMEHHI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJE, B MPAKTUYECKON U
MOBCETHEBHON JKU3HH;

® pa3BUTHE YMEHHMH M CIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOMIOJEHHUEM U
OOBSICHCHHEM XUMHUYECKOTO OJKCIIEPUMEHTa, COONIOACHUEM TMpaBWi 0Oe30MacHOro
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuMm, copepkarenbHas XapakTepUCTUKA LieJeil U 3a7ay U3ydeHus MpeaMera B
MpOrpaMMe 1Mo XMMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMHU NMPUOPUTETAMHU
B CHCTEMe cpeJHero obiiero oopasopanust. CeroHs B IpenogaBaHUK XUMHUU B OOJIbLICH CTENeHH
oTaéTcs MPeIIoUTeHUE MPAKTUUYECKONH KOMIIOHEHTE COAep KaHUs 00yUeHHsI, OpUEHTUPOBAHHOM
Ha MOATOTOBKY BBIMYCKHHMKa 0OlIe00pa3oBaTeNbHON OpraHu3aluy, BIIAJCIOIIEr0 He Habopom
3HaHWUH, a (PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMHU AaKTHBHOTO
MOJIy4eHUs! 3HAHUN U IPUMEHEHUS X B PeajbHOM )KU3HU IJIs1 peUICHHs] TPAKTHUECKUX 3a/1a4.

B cBa3u ¢ aTuM npu u3ydeHHH npeaMmera «XHUMHS» JOMHUHHUPYIOLIEE 3HaYeHHE
MPUOOPETAIOT TaKWe LENH U 3aJ[auu, KakK:

ajanranus o0y4Jaromuxcs K yCJIOBUSAM TMHAMUYHO Pa3BUBAIOIIETOCS MUPa, pOPMUPOBAHUE
WHTEJUIEKTYaJTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEIBHOMY MNPUHATUIO TPAMOTHBIX DPELICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBaHre y OOy4alONMIMXCS KIIOYEBBIX HABHIKOB (KJIFOYEBBIX KOMIIETEHIIUN),
MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE AJISl PA3IIMYHBIX BHJIOB JEATEIBHOCTHU: PEUICHHS MPOoOsIieM,
MOMCKA, aHamM3a M 00paboTKM HH(pOpMAIMU, HEOOXOAUMBIX Ui TNPHOOPETeHHs OIbITa
NEeATeNbHOCTH, KOTOpasi 3aHMMaeT BaXHOE MECTO B MO3HAHMU XMUMMHM, a TaKKe JJIsl OLIEHKU C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIHSHUSA BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpPraHM3M YeJIOBEKa U IPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEMH
oOyyJaromuxcs: CHOCOOHOCTH CaMOCTOSITENIBHO IPHOOpeTaTh HOBBIE 3HAHWS IO XUMHUH B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIOJIb30BATh COBPEMEHHbIE HH(DOPMAIIMOHHBIE



TEXHOJIOTUH JUIS TIOMCKA M aHAIN3a y4eOHOH M HayYHO-TIOMYJISIPHON MH(POPMALIUU XUMUYECKOTO
COJICpIKAHUS;

(opMupoBaHHE U Pa3BUTHE y 00YYAIOMIMXCS aCCOLMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HAOII0IaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTHU, IIPpH INIAHUPOBAHUHU U IPOBCACHUHU XUMHUUYCCKOT'O SKCIICPUMCHTA,

BOCIIUTAHKE y O0yJarOImMMXCcs YOk AEHHOCTH B TYMAaHUCTUUECKOM HAITPaBJICHHOCTH XUMUH,
e€ BaXXHOW pOJIM B PELIEHUH TJ00ANIbHBIX HPOOJEM palMOHAIBLHOTO MPHUPOIOTNOIb30BaHMUS,
IOMMOJIHCHUS SHCPIreTUYCCKUX PECYPCOB MU COXPAHCHHA MNPUPOJHOTO PAaBHOBECHA, OCO3HAHUA
HEO0X0AMMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJE U CBOEMY3/I0POBBIO, A TAK)KE MPUOOPETCHHS
OIIbITa UCIIOJB30BAHUA TTOJTYYCHHBIX 3HAaHUU I DPUHATUSA T'PaMOTHBIX peHICHI/Iﬁ B CUTyalusiXx,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B yueGHOM mane cpemHero oOmiero o0pa3oBaHus NMpeIMET «XUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTAaB HpeI[MeTHOI;'I oOiacTu «ECTGCTBGHHO-Hay‘IHI:Ie npeaAMCTbID.

OOmiee unciio 4acoB, OTBEAEHHBIX ISl M3YYEHUS XMMHHU, HAa 0a30BOM ypOBHE CPEIHETO
obuiero odpasoBanusl, cocraBisger 68 yaco: B 10 kiacce — 68 vacoB (2 yaca B Heneno), B 11
Kiacce — 68 gacoB (2 9aca B HE/IEIIO).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYECKOH XUMMHU

[Ipenmer opraHnveckoi XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAUEHUE B MOJIyYECHUU
HOBBIX BELIECTB U MaTepuasioB. Teopus cTpoeHus: opraHuueckux coeaunenuit A. M. bytieposa,
e€ OCHOBHbIE MNoOJOXKeHHs. CTpyKTypHble (OPMYNIBI OpraHMYECKUX BellecTB. [omosnorus,
n3oMepusi. XUMHUYECKas CBSI3b B OPraHUUECKUX COEAMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienue o kaaccuPUKaMy opraHMueckux BeuecTs. HoMeHknaTypa opraHuueckux
coelMHeHUH (crucTeMaTndeckas) ¥ TpUBHAJIbHbIE Ha3BaHUs BaXKHEHIITNX MPEACTaBUTENIEH KIIacCoB
OpraHMYECKUX BEILECTB.

DKClepUMEHTAJIbHBIE METO/Ibl M3Y4€HHUsl BEUIECTB M MX MPEBpAILEHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHM4YecKHX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEITUPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HAONIOJIEHHE M OINHUCaHUE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEUIECTB MPU HarpeBaHUH (TIaBJIeHUE, 0OyTIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB W CTPOECHHE, TOMOJIOTMUECKHH psa. MeTaH M 3TaH — MNpPOCTEHIINe
MIPEICTaBUTENHN AJIKaHOB: (PM3UUYECKUE U XUMUYECKHE CBOMCTBA (peaKuy 3aMeIlleHUs] U TOPEHNUs),
Hax0XJeHHUE B IPUPOJIe, OTYyUCHHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Pl DTWIEH U MPONUJIEH — MPOCTEUIINE
MIPE/ICTAaBUTENIN aJKEHOB: (HU3WYECKHMEe M XUMHUYECKHE CBOMCTBA (peakUuud THIPHUPOBAHMUS,
raJIOrTeHUPOBAHMUS, THIPATALIUY, OKHCIICHUS U MOJIMMEPU3AIIH), TIOJyYeHHE U IPUMEHEHUE.

Anxamuensl: OyragueH-1,3 u metwnOyraauen-1,3. cTpoeHue, BaXKHEHIINE XUMUYECKUE
cBOICTBa (peakius noaumepusanun). [logydeHre CHHTETHYECKOTO KaydyKa U Pe3UHBbI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKHI psii. ALETUIEH —
MPOCTENIINI MPeICTaBUTENb aJIKHHOB: COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUUYECKHUE CBONWCTBA
(peakuuu ruApUpPOBaHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), TOJIyY€HUE U IIPUMEHEHUE.

Apensbl. benzon: cocrtas, ctpoeHue, Gpu3NUecKue U XUMUYECKHE CBOMCTBA (peaKiuu
raJIOTeHUPOBAHUS M HUTPOBAHUS), MOTy4€HUE U IpUMeHeHue. Tonyon. cocmas, cmpoenue,
Qusuyeckue u xumuiueckue ceolcmea (peakyuu 2an02eHUpo8aHus U HUMpoO8anus), noiyyeHue u
npumeHenue. TOKCUYHOCTh apeHOB. [eHeTHyeckass CBS3b MEXIY YIJIEBOJOPOJAMHU,
MPUHAIISKAITUME K PAa3TUYHBIM KJIaccaM.

[Ipupoanbie UCTOYHUKH YrIIeBOJOpo10B. [IpupoaHbIil ra3 u MOMyTHBIE HE(PTIHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CriocoObl nepepadoTku HeTH: EPETOHKA, KPEKUHT (TEPMUYECKUH,
KatanuTuueckuit), muponus. [IpomykTtel mepepaboTku HedTH, HX OPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKH.

OKCIIEpUMEHTAJIBHBIE METOIbI M3YYEHUS BELIECTB U MX NPEBPAIICHUIN: O3HAKOMIIEHUE C
oOpa3iiaMu 1acTMacc, KayuykoB U pe3uHbl, Koyuekiun «HedTs» n «Yronb», MogenupoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB M TaJIOTEHONPOU3BOJIHBIX, IPOBEJCHUE MPAKTUYECKON pPabOThI:
MIOJIyYEHUE 3TUJIEHA U N3YYEHUE €T0 CBOMCTB.

Pacuérnpie 3a1aumn.




Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJMYECTBA
HCXOJHOTO BEIIECTBA WIN MPOIYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJJHOTO
U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEaKLUn).

Kucaopoacoaep:xanme oprannyeckue coeiMHeHNs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTpOEHHE, (U3NYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJJIaMH, T'aJIOT€HOBOJOPOJaMHU, TOpPEHHE),
npuMeHeHue. BoaopoiHblie CBSA3M MEXIy MOJIEKYJIaMHu cnuproB. JlelicTBUe METaHoJIa U 3TaHOJIa
Ha OpraHM3M YeJIoBeKa.

MHoOroaToMHbl€ CHHUPTBHL. ODTUJIEHIJUKOJIb W TJIMIEPUH: CTpOeHUe, (U3NYECKUE U
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIETOYHBIMU METAJJIaMU, KAUECTBEHHAs peaklus Ha
MHOTOATOMHbIE cnupThl). JlelicTBue Ha opraHu3M 4enoBeka. IIpumeHeHue rinuepuHa |
STUJICHTJIUKOJIS.

@DeHoJI: CTPOeHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHe CBOICTBA. TOKCHUHOCTH (heHOoa.
[Ipumenenue denona.

Anbnerunpl U kemowuwvl. DopManbAeTui, aueTAIbJIETH] CTpPOeHUE, (U3NYECKUE U
XMMHUYECKHUE CBOMCTBA (peakiMy OKHUCIEHHS U BOCCTAHOBJIEHHUS, KAaueCTBEHHBIE pEaKIUu),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpenenbHble KapOOHOBBIE KUCIOTh. MypaBbUHas U yKCYCHasl KMCIOTBHI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKHe CBOWCTBA (CBOIICTBa, 00IIMeE IS KJlacca KUCIIOT, PeaKIus
sTepuduKanum), TMoiydyeHHe U npuMmeHeHue. CTeapuHOBasi W OJIEMHOBAs KHUCIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIIEE IeHCTBUE.

CrnosxHble 3QUpPHI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. ['maponus xxupoB. [Ipumenenne xxupoB. buonornyueckas poJib )KUPOB.

VYrieBoapl: cocTaB, Kiaccuukaius yrieBooB (MOHO-, TU- U TIoJIMcaxapu bl ). [ moko3a —
MPOCTEHIINI MOHOCAaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (U3NYECKUE M XUMHUYECKHE
cBoMcTBa (B3aumMo/ieiicTBre ¢ ruapokcuiom meau(Il), okucinenne aMMuadHbIM pacCTBOPOM OKCHAA
cepebpa(l), BoccraHoBIeHHE, OpOXKEHHE TIJIFOKO3bI), HAXOXKIACHHE B MPHUPOJIE, NPHUMCHEHHE,
6uonorudeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIHOKO3BL.

Kpaxman u nemnronosa kak npupojHsle nojuMepsl. CTpoeHHe Kpaxmasia U LeJUTH0I03bL.
Ouznyeckue U XMMHYECKHE CBOMCTBa KpaxMala (TUAPOIN3, KaueCTBEHHAs! PEaKIIUsl C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJAbl M3y4YEHHUs BEUIECTB M HUX IMPEBPAILLCHUI: IPOBEACHHUE,
HaOMOJICHUE U OMHCAHHE JAEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKHcIeHue 3TaHona okcuaoM Memau(ll)), MHOroaroMHbIX
CHUpTOB (B3auMojelicTBue riuuepuHa ¢ runapokcugom wmenu(ll)), ampaerusioB (OKucIeHHE
aMMUa4HbIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom meau(ll), B3anmopaericTBue Kpaxmaia
C MOJIOM), IPOBEJICHHE MPAKTUYECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

Bbluncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIMUYECTBA
HCXOJIHOTO BEIleCTBA WM NMPOJYKTa PEAKLIUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIECTB UM NPOIYKTOB PEaKILUN).

A3zoTcozepKalue OpraHndeckue COeAMHEHHUS.

AMMHOKHCIIOTHI Kak aM(pOTEpHbIe OpraHuuecKue coeJuHeHus. Gu3nueckrue U XMMHUYECKHe
CBOMCTBA AMMHOKHUCIOT (Ha MNpHUMepe IIMIMHA). buojoruueckoe 3HaYeHHE aMUHOKHUCIIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJICKYJSIpHBIE coeluHeHus. llepBuuHas, BTOpUYHAS U
TPETUYHAsl CTPYKTypa O€iIKOoB. XHMHUYECKHE CBOMCTBAa OCIKOB: THAPOJM3, ACHATYypalus,
Ka4eCTBEHHBIC PEAaKLUU Ha OCTIKH.

OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALLEHUI: HAOMIOJEHUE U
ONMCAHHE JAEMOHCTPALMOHHBIX OIBITOB: JE€HAaTypalus OEJNKOB INpU HarpeBaHUM, LIBETHbIE
peakiuu OEIKOB.

BricokomoiiekyJisipHbIe COeIMHEHN S

OCHOBHbBIE TMOHATUS XUMHUHU BBICOKOMOJIEKYISPHBIX COEIMHEHUI: MOHOMEp, IOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3alluu, CpenHsAs MoJieKyasipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BHICOKOMOJIEKYJIIPHBIX COETMHEHUH — OJIMMEPU3ALIUS U TIOJTUKOH/ICHCALUSI.

DKcrepuMEHTAIbHBIE METO/Ibl M3YYEHHUsl BELIECTB W MX MpPEBpallleHU: 03HAKOMIIEHHE C
oOpa31amMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpenMeTHBIX CBSI3€H NMpU M3ydeHHH opraHudeckoil xumun B 10 kimacce

OCYILIECTBJISIETCS] YePEe3 UCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MMOHATHUH, TaKk U
MOHATHH, SABJISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.
OO01ue ecTecTBEHHO-HAYUHbIE TMOHSATHUS: SIBJICHHME, HAy4HbIH (akT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIaccupukalus, TI[EepUOJUYHOCTh, HAOIIOJCHUE, HW3MEpEeHHe,
AKCIEPUMEHT, MOJIETTUPOBAHHE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YpPOBEHb,
BEIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUECKHE BETMUMNHBI U €UHUIIBI UX
H3MEpEHUs.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (OTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BellecTBa (OCIIKH, YIIIeBObI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, TOpHbBIE TOPOIbI, TOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOTYKTHI, OCHOBBI PALIMOHATILHOTO MUTAHUS, MOIOIINE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMUU

XuMHUecKuil sneMeHT. AToM. Snpo aToma, H30TONbL. DJIEKTPOHHas 000J0YKa.
DHepreTUUecKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTany, s-, pP-, d- anemeHTbl. OCOOCHHOCTH
pacripesie/ieHUs] IEKTPOHOB [0 OpOUTAIAM B aTOMax 3JIEMEHTOB IEPBBIX YETBHIPEX MEPHUOIOB.
DneKTpoHHas KOH(UTYpaIis aTOMOB.

Ilepnoguueckuin 3axkoH u llepuomuyeckas cucreMa xumuyeckux osiemMeHroB . .
MenneneeBa. CBsA3p nepuoauueckoro 3akoHa u Ilepuoguueckoil CHUCTEMBI XMMHMUYECKUX
aneMeHToB JI. 1. MenneneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTU
M3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIECTB
II0 TpyNIaM | rnepuojam. 3HaueHHEe NEPUOAUUECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMHUYECKass CBA3b. BHIbl XMMUYECKOW CBSI3M (KOBaJEHTHAs
HENoJIsIpHasl U TOJspHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl 00Opa30BaHUS KOBAJIEHTHOMN



XUMHUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIEeNnTOpHbIN). BomopoaHast cBsa3b. BaneHTHOCTS.
DneKTpooTpUlaTesbHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THIBl KPUCTAUIMYECKUX PELIETOK. 3aBUCHUMOCTh CBOMICTBa BEIIECTB OT THUIA
KPUCTAJUIMYECKOM PEIIETKH.

[Tonsarue o mucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBast 101
BEILIECTBA B PACTBOPE.

Knaccupukamuss HeopraHmdeckux coenuHeHnid. HomeHkiatypa  HEOpPraHHYECKUX
BemiecTB. ['eHeTHYeckasi CBSI3b HEOPraHMYECKHX BEIIECTB, MPHUHAJICKAIMX K Pa3IMYHBIM
KJIacCaM.

Xumunueckass peakuus. Kiaccupukanus XUMUYECKMX peakUuid B HEOPraHUYECKOW H
OpPraHUYECKON XUMHH. 3aKOH COXpPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPTUH NMPU XUMHUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTUMBbIE peaKluu.
Xumudeckoe paBHoBecue. DakTOpPHI, BIUAIONINE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnekTponuTHieckas auccoruaius. CuibHbIE U ciiadble dJeKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHCIIast, HEUTpaIbHAasl, IIETOTHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITUH.

DKCHEepPUMEHTAIBHBIE METOJBI M3YUCHMsI BEUIECTB M HMX MPEBPAIICHHUA: JIEMOHCTpAIUs
tabmui «llepronnueckas cuctema xumudeckux 3neMmeHtoB JI. WM. MenneneeBa», M3ydeHHE
MoJenell KpPUCTAIMYECKUX pPEIIETOK, HaOMIOJeHHE U ONHCAaHHE JAEMOHCTPALUUOHHBIX U
71ab0paTOpPHBIX OIBITOB (pa3joXKeHUe NepoKcHIa BOAOpPOJa B MPHUCYTCTBUHM KaTajau3aTopa,
OIPENIETIEHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MPOBEJEHUE MPAKTHUECKOW paboThl «BiusHue pa3nuuHbIX (PakTOpoB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM».

Pacuérhrie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLIUM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOIb30BAHUEM MTOHATHS «MACCOBAsI 1OJIS] BELIECTBAY.

Heopranunueckasi xummusi

Hewmerannsl. [Tonoxenue Hemerannos B [lepuoanueckoii cucteMe XMMHUUYECKHUX 3JIEMEHTOB
J. . MenneneeBa u 0coOEHHOCTH CTpoeHHsI aromMoB. dDu3nueckue CBOWCTBA HEMETAIIOB.
AnnoTponus HEeMETaJuIoB (Ha MpUMepe KUCIopoa, cepbl, pochopa u yriaepoaa).

XUMUYECKHE CBOWCTBA BAXHEWIIUX HEMETAIIOB (TaJoOreHOB, cepbl, a3oTa, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHre Ba)KHENILIUX HEMETAIJIOB U UX COCIMHEHUM.

Meramisl. [onoxenne meraioB B Ilepuoanyueckoi cucteme XUMUYECKUX 31eMeHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YeK aTOMOB MeTaisioB. OOriue
¢uznueckue cBoictBa MeTawioB. CIIaBbl METaJUIOB. DIEKTPOXUMHUYECKHHN DS HaMpsHDKEHUN
METaJJIOB.

XVUMUYECKHUE CBOMCTBA BaXKHEHIIMX MeETaNIOB (HATpUM, Kaluid, KalblUd, MarHuu,
ATIOMHUHHH, LIWHK, XPOM, KEJIe30, ME/Ib) U UX COCTUHEHUI.

O61ue cnocoObl MoTydeHus MeTauioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHbIE METOAbl M3yY€HUs BEUIECTB M HUX NPEBpallleHUil: H3yyeHue
KoJutekuu «MeTalibl M CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHUE KCIIEPUMEHTATBHBIX



3aja4, HaOJIOJCHNE U OTIMCAaHUE IEMOHCTPAIIMOHHBIX U 1a00paTOPHBIX OMBITOB(B3aNMOCHCTBHIE
TUIPOKCUIA ATIOMUHUS C PAaCTBOPAMU KUCJIOT U II€JI04Yel, KaueCTBEHHbIEPEAKIIUU HAa KATHOHBI
METaJIOB).

Pacuérnsble 3anaun.

Pacuérbl macchl BeliecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEILLIECTBA,MACCe
W 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJMYEeCTBA
BEIIECTBA) IPOYKTOB pEaK1y, €CJIU OJHO U3 BELIECTB UMEET PUMECH.

XuMHUA U )KU3Hb

Ponp xumuu B o0ecriedeHI 3KOJIOTMUECKON, YHEPTEeTUUYECKOM U MUIEBOW O€30MacHOCTH,
pa3BuTUU MeULMHBL. [ToHSITHE O HAYYHBIX METO1aX MO3HAHMS BELIECTB U XUMHUYECKUX PEAKIUI.

[IpencraBnenust 06 0OMIKMX HAYYHBIX TPUHIIMIIAX TPOMBIIIIEHHOTO NOJYyYEHHsI BaXKHEHIIINX
BEIIECTB.

YenoBek B MHUpE BEIIECTB M MaTEpUAIOB: BaXKHEHILIME CTPOUTENIbHBIE MaTepHUaIbl,
KOHCTPYKLIMOHHBIE MaTepHajbl, KpPacku, CTEKJIO, KepaMHKa, MaTephasibl A 3JIEKTPOHMKH,
HaHOMAaTepHaJlbl, OPraHUYECKHE U MUHEPATIbHBIE y100peHUsI.

XUMHS ¥ 3/I0pOBbE UEJIOBEKa: IpPaBHJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
MpaBuIa 6€30MMaCHOTO MCMOJIb30BaHMs PEnapaToB OBITOBON XUMUU B MIOBCEAHEBHON KHU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXmpeIMETHBIX CBA3€H IpU U3y4eHU U 0011el 1 HeopraHuuecKkoi xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX MOHATUN, TaK
U TIOHATUH, SBISIOMIMXCS CUCTEMHBIMU JJISi OTAEIBHBIX IMPEAMETOB E€CTECTBEHHO-HAayYHOTO
LUKJIA.

OO1u11e ecTeCTBEHHO-HAYYHbIE TOHATHA: HayYHbIN (DaKT, TUNOTE3a, 3aKOH, TEOPHs, aHAJIN3,
CHHTE3, KJacCU(UKaLus, MNEepUOJUYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHUE, SBJICHUE.

@dusnka: Marepus, dHEPrus, Macca, aroM, JJEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOII,
PaZMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb, BELIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHME BELECTBA, (GU3NYECKNE BEIMUUHB] U €IUHHILIBI UX U3MEPEHHUS, CKOPOCTb.

buosiorus: knerka, opraHus3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BELECTB B OPraHU3ME.

I'eorpadusi: MuHepaiibl, TOpHbIE IOPOABI, MOJIE3HbIE HCKOIIAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorus: XMMU4ecKas IPOMBIIIIEHHOCTD, METAJLUTYPIHsl, IIPOU3BOACTBOCTPOUTEIBHBIX

MaTcpuralioB, CEIbCKOXO03SHCTBEHHOE IIPpOU3BOJACTBO, IUmeBas IMPOMBIIIJIICHHOCTD,
@apMaueBTqucxaﬂ IMPOMBIINIJICHHOCTD, IMPpON3BOJACTBO KOCMCTHUYCCKUX nperaparos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAs INPOMBIIIJICHHOCTD,

HAaHOTCXHOJIOI'UH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUAA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHHSA OOYy4aroIIMMMCS
IIpOrpaMM cpeHero oouiero oopa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuyHo-meTroanueckoii OCHOBOM [uisi pPa3pabOTKH IUIAHUPYEMBIX PpE3YJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOIIero 00pa3oBaHus ABJISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B COOTBETCTBMM C CHCTEMHO-IESTEIFHOCTHBIM IOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHUS MPEIMETa « XUMHUS» Ha YPOBHE CPETHET0 00111ero 00pa30BaHUIBbIIEIEHbI
CJIEAYIOIINE COCTaBIISIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKON TPaXKJAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEJIEIICHHUIO;

HAJIMYME MOTUBAIMH K 00y4YEHUIO;

L[eJICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAJAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIIMXCS PYKOBOJICTBOBATHCS B CBOEH JIESTEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, NPUCYIIMMU IIEJIOCTHOM CHCTEME XUMHUYECKOIrO
00pazoBaHus;

HaJMYue TPaBOCO3HAHMS IKOJOTMUYECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOMTH >)KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3YNIbTAThl OCBOEHUS IIPEAMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE y4eOHOM
U BOCIMTATEIbHON JESITEIbHOCTH B COOTBETCTBMU C I'YMaHMCTUYECKUMH, COLUOKYJIBTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJ€alaMH POCCHHCKOTO TPakJaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOPMAaMU U NpaBWJIaMHU IOBENEHUS, CHOCOOCTBYIOIMMH Ipolieccam
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHHS INUHOCTU O0Y4aIOLIMXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NpeaMeTa «XHUMUS» OTPaXKaroT CHOPMHPOBAHHOCTH
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH JeATEIbHOCTH 00yUalOIIMXCs 110 peaTu3alii IPUHATHIX
B 00I11€CTBE LIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMS .

0CO3HaHMs 00Y4arOUIMMHCS CBOUX KOHCTHUTYLIMOHHBIX IpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOTNOPAIKY;

MPEJCTABICHUS O COLIMATIBHBIX HOpMaX M MpaBUIaX MEKIMUYHOCTHBIX OTHOIICHUH B
KOJUJICKTHUBE;

TOTOBHOCTU K COBMECTHOH TBOPUYECKOMN JEATEIBHOCTH IPHU CO3/1aHUM y4eOHBIX IPOEKTOB,
peleHnH y4eOHbIX U O3HABATENIbHBIX 33/1a4, BBIMOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTruX
IIPU aHAJIU3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIHTAHUS

LIEHHOCTHOTO OTHOUIEHHUS K HCTOPUYECKOMY W HAy4YHOMY HAcClEeIUI0 OTEYECTBEHHOU
XUMUHY;

YBa)KEHHsI K IpOLECCYy TBOpYECTBA B OOJIACTM TEOPHM U TMPAKTHUECKOrO MPUMEHEHHUs
XMMUH, OCO3HAHHUS TOTO, YTO JOCTIPKEHHS] HAyKH €CTh PE3yJbTaT JUIUTENbHBIX HaOIIOJIEHHIH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TIONYYCHHH U TIOCJICIYIONIEM aHAIHU3e
UH(OPMAIIUU O MEePEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlNH, CBI3aHHBIC C XUMHUYCCKUMH SIBJICHUSIMH, U IIPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAIEHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TOBEICHUE M IOCTYINKHA CBOUX TOBApUIIEH C MO3WUIUH
HPABCTBEHHBIX H ITPABOBBIX HOPM U OCO3HAHHUE TIOCIICJICTBUI ITHX TOCTYIKOB;

4) popMupoBaHHUs KYJIbTYPbI 310POBbSI:

MMOHMMAaHMs LIEHHOCTEW 340pOBOro M 0e30macHoro olpas3a KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (DU3HUYECKOMY M TICHXUIECKOMY 37I0POBBIO;

coOr0/IeHUs MpaBIT 0€30MaCHOTO 0OpaIeHNs C BEIECTBAMH B OBITY, IIOBCETHEBHOM
KU3HU U B TPYJIOBOM JIEATSIIEHOCTH;

MOHUMAHMS IIEHHOCTH TPABWJI WHAWBUIYAILHOTO M KOJUICKTUBHOTO O€30TacHOTO
MTOBEJICHUS B CUTYAIIUSX, YTPOIKAOIINX 370POBBIO M JKU3HH JTFOJICH;

OCO3HAHUS MOCJICJICTBUH U HEMPUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHS aJIKOTOJIS,
HapKOTHKOB, KYpPEHHUS);

5) Tpy/10BOr0 BOCTIMTAHUS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIIBCKOW  JICATEIIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTUX BUJIAX JICATEIBHOCTH;

YCTAaHOBKHM Ha aKTHBHOE y4acTHE B PEIICHWU MPAKTUYCCKUX 337a9 COIHATBLHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY HM3y4eHHIO Ipodeccuil pa3nyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHHUS K TPYIY, JIOASIM TPyJa U pe3ylibTaTaM TPYIOBOH eATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIUBUYalbHOU TpaeKTOprn 00pazoBaHus, Oyayieit
npodeccuu U pean3aiuyi cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XMMUH, HUHTEPECOB U MOTPEOHOCTEH 0OIIECTBA;

6) 3K0JI0rH4ecKOro BOCIHTAHUSI:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYILIECTBOBAHUS
’KM3HH Ha 3eMII¢;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX Mpo0sieM, BIUSHUS YIKOHOMUYECKUX
MIPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIUATBHOMN CPeIbl;

OCO3HaHHUS HEOOXOJMMOCTH HCIIONb30BaHUS TOCTUKEHUN XUMHH Ui PELISHUS] BOIPOCOB
paIMOHAIBLHOTO MPHPOIOTOIBE30BAHUS;

AKTUBHOTO HEMPHUATHS JEHCTBHUI, MPUHOCSIIMX Bpel OKpYXKarolled MpUpOAHOI cpene,
YMEHHSI TPOTHO3MPOBATH HEOJIArONPUSATHBIE SKOJIOTHYECKUE IMOCIEACTBUS MPEANPUHIMACMBIX
JICCTBUHN U IPEJOTBpAILATh UX;

HaJIW4Yds Pa3BUTOTO HSKOJOTHYECKOTO MBIIIJICHHS, SKOJIOTHYECKONW KYIbTYphl, OMBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAThCS HMHU B
M03HABATEIbHON, KOMMYHUKATUBHON U COIIMANIbHON MPaKTUKE, CIIOCOOHOCTU U YMEHUS aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHON MTPAKTUKH;



MOHMMAaHUS cHeuu(UKH XUMHH Kak HayKH, OCO3HaHHs e ponmu B (popMupoBaHHU
PalMOHAIBbHOTO HAYYHOI'O MBIIJIEHMS], CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpPYKaIOLEM
MHpE KaK O €JUHCTBE INPUPOAbI U YEIOBEKA, B MO3HAHUU INPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpodIeM coXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0ON 3HAYUMOCTU XUMHUH JJIi COBPEMEHHOW LMBUIIM3ALUU: B €€
I'YMaHUCTHUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuanbHOMN
KYJIbTYpbI, PELIEHUH II00aJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIIOBEYECTBA — ChIPbEBOM,
SHEPreTUYECKOM, MHUIIEBOM UM OSKOJIOTMYECKOM O€30IaCHOCTH, B DPAa3BUTHUM MEUIIMHBI,
o0ecTieYeHnH YCIOBHI yCHEITHOTO TPy/ia U 9KOJIOTHYECKH KOM(POPTHOH )KU3HU KaXKJIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHONM TIPaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHUS VIS
aHaJiu3a U OOBACHEHUS SIBICHUHM OKPYKAIOLIEro MHpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUS ieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB M MMEIOIINXCS TaHHBIX
C 1IEJIBIO MOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCHOIb30BaTh XUMUUYECKUE 3HAHUS IJIS1 PEeLlieHus mpooiieM
B pEAJIbHBIX )KU3HEHHBIX CUTYalHsIX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENLCKOMN 1eATENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUIO M CamMO0Opa3OBaHUIO, K
aKTUBHOMY TIOJYYE€HHIO HOBBIX 3HAaHUM 10 XUMHUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOCHHOCTSIM TPyZa B pa3aIuvHbIX chepax mpodheccHnoHaTIbHON AesTEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaqMeTHbIe pe3yNbTaThl OCBOCHHUS YYEOHOTO MpenaMeTa «XUMHs» Ha YpPOBHE
cpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIe 11 (DOPMHUPOBAHMS MHUPOBO33PCHHS OOYUYAIONIMXCS MEKIUCIUTUIMHAPHBIC
(MeXnpeaMeTHbIC) 00IIEHAYYHBIC TOHSTHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crenu@uKy METOJI0B MTO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepwsi, BEIIeCTBO,
SHEPTHUs, SBJCHUE, MPOIECC, CUCTeMa, Hay4HbIH ()aKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIC0BaHNe, HAOII0ICHUE, N3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

yYHUBEpCaJbHblE  ydeOHbIe  JelcTBHs  (TIO3HABaTEIbHbBIC, KOMMYHUKaTUBHBIC,
peryiasTuBHbIE), oOecrneynBaromuye (QOopMHpPOBaHUE (DYHKIIMOHAIBHOW TPAMOTHOCTH H
COLIMAIIBHOM KOMITETECHIIMH 00yYarOIuXCs;

CMOCOOHOCTh  OOY4YaIOLIUXCS  HUCIOJB30BaTh  OCBOCHHBIC  MEKIUCIMILIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWS M YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B II03HABATCILHOW U
COLIMAIBHOM MTPAKTHUKE.

MertanpeaqMeTHbIe pe3yJabTaThl OTPAKAIOT OBJIAJACHUE YHHUBEPCAJIbHBIMU y4COHBIMU
MO03HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU JACHCTBUSIMH.

OBiajeHHe YHUBEPCAJbLHBIMH Y4e€OHBIMU MO3HABATEILHBIMH A€l CTBUSMM:

1) 6a3oBbIe JOruvecKue AeiicTBUS:

CaMOCTOSITENIBHO  (DOpMyNIMpOBaTh W aKTyallM3UpOBaTh MpoOJeMy, BCECTOpPOHHE e&
paccMaTpuBaTh;

OTIpENIeNATh LIEeTN JeATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HMX JOCTHKCHHUS,
COOTHOCHUTH Pe3yIbTaThl AEATEILHOCTH C TIOCTABICHHBIMU IIENISMU;



WCIOJb30BaTh NPU OCBOCHUHM 3HAHUH NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TMOHATUH W YCTAaHABIMBATh WX B3aWMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MOHATUS ISl 00BSICHEHHUS OTJCIBHBIX (DAKTOB M SBIICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPUH JUIA KIAaCCU(UKALMHU BEIECTB U XUMUYECKUX PEAKIINN;

yCTaHaBIIMBATh MPUYNHHO-CIICACTBEHHBIE CBSI3U MEXK/TY U3y9aeMbIMU SIBJICHUSIMU;

CTPOMTBH JIOTHUECKUE PACCYKICHHS (HHIYKTUBHBIC, IETyKTUBHBIE, TI0 aHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH W MPOTHBOPEUHUS B PACCMaTPUBAEMBIX SBIICHUSX, (POPMYIHPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSATH B IMPOIECCE MO3HAHMS, UCIIOJIb3yeMble B XUMUH CHMBOJHYECKUE (3HAKOBEIC)
MO/IENH, IPEe0OPa30BHIBATH MOJIEIIbHBIC TIPEACTABICHUS — XUMUYECKH 3HAK (CUMBOJ) DJIEMEHTA,
XAMUYecKass (GOopMyla, YypaBHEHHE XHMHUYECKOW peakmuu — TpPH PEHIeHHH y4eOHBIX
MO03HABATEIBHBIX U MPAKTHYECKHX 33124, TPUMEHSATh Ha3BaHHBIE MOJICIIbHBIC TIPEICTABICHUS IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6a30BbIe HCCIE0BATEIbLCKHE IeHCTBHSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB M XUMUYECKUX PEaKIIHIA;

dbopMynmHpoBaTh TENMW W 3aJadd  WCCIENOBAHMS, WCIOJNb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHHS W OCHOBHI
st POPMHUPOBAHMS THITOTE3HI ITO MPOBEPKE MPABIILHOCTH BBHICKA3bIBAEMBIX CYKICHUN;

BJIAJIETh HABBIKAMH CAMOCTOSTEIFHOTO TUIAHHPOBAHUS W TPOBEACHUS YUCHHYECKHX
AKCTIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOIOAATH 3a XOJOM IPOIecca, CaMOCTOSTEIEHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (OopMyaUpoBaTh OOOOIIEHHS U BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpETaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOM W TPOCKTHOW JCSATEIHHOCTH,
MPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOWCKY METOJOB pELICHHS
MPaKTUYECKUX 3aja4d, IPUMEHEHHUIO Pa3IMUHBIX METOJOB [TO3HAHUSI.

3) pabora ¢ undopmanueii:

OpUEHTHPOBAThCA B PA3JIMYHBIX HCTOYHHMKAX HMHPOpMauu (Hay4yHO-TIOMYJsIpHas
JuTepaTypa XMMHYECKOIO COJEp)KaHUs, CIpaBOYHble mocoOusi, pecypcbl WHTepHera),
aHAJIM3UPOBATh HH(MOPMALIMIO PA3IMYHBIX BUAOB U POPM MPEJICTABICHUS, KPUTUYECKU OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMmynupoBaTh 3ampochl U MPUMEHSITh Pa3IMYHbIE METOJbI MPU TOUCKE U OTOOpe
uHpopMaluu, He0OX0AUMOH /TSl BBITIOJTHEHUS YUeOHBIX 3a/1a4 ONPeAeIEHHOTO TUTIA;

MPUOOPETaTh OMBIT HCIOJIb30BaHUS MH(DOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (popMy mpeacTaBieHuss HHGopMauu (CXEMBI,
rpaduku, TuarpaMmmsl, TaOIUIBI, PUCYHKH U JPYTHUE);

WCIOJIb30BaTh HAy4YHBIM S3bIK B KauecTBE CpEICTBA IMpH pabdoTe ¢ XUMHYECKOH
uHpopManueit: MPUMEHATh MEXITpeIMETHbIe (pU3nUecKre 1 MaTeMaTHUECKUE) 3HAKU HCUMBOJIBI,
¢bopmyibl, a0OpeBHaTypbl, HOMEHKIIATYPY;

UCIOJb30BaTh U MPe00pPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJIAHOCTH.

OsJiajieHMe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH /1eiCTBUSIMMU:

3aJjaBaTh BOIPOCHI MO CYILECTBY 00CYX/IaeMOW TeMbl B X0Ji€ AUAIOTa W/WIN JAUCKYCCUH,
BBICKa3bIBaTh HUJEH, (HOPMYIMPOBATh CBOM MPEATIOKEHHS OTHOCUTEIBHO  BBIMOJHEHHS
NPEUI0KEHHOHN 3a1a4H;



BBICTYNIAaTh C TMPE3EHTALUEH pe3yabTaTOB MO3HABATEIBHON IEATEIBHOCTH, MOIYYEHHBIX
CaAMOCTOSITEJIbHO HMJIM COBMECTHO CO CBEPCTHMKAMH TMIPU BBINOJIHEHUH XUMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOH padOThI IO MCCICIOBAaHUIO CBOWCTB HM3y4aeMBIX BEIECTB,
peanu3anu y4eOHOro mpoekra U (POopMyIHpOBaTh BHIBOABI MO pe3yiabTaTaM IMPOBEIAEHHBIX
HCCIIEI0OBAaHUH MMyTEM COIJIACOBAHMS MO3ULIMHI B X0/1€ 00CYKIEHHUSI 1 0OMEHA MHEHUSIMHU.

Ogiaienne YHUBEPCATbHBIMHU PeryJsiTHBHbIMU JIelCTBUSIMMU:

CaMOCTOSITEJIGHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IMO3HABATEIBHYIO ICATEIBHOCTD,
ompenernsist e€ menu U 3aJadd, KOHTPOIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii aITOPUTM JCHCTBHIA MPU BBIOJHEHUH YYEOHBIX W MCCIENOBATEIbCKUX 3314,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHUs ¢ YYETOM MOTydeHHsI HOBBIX 3HAHHNA O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICSITEIbHOCTH Ha OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHs» OTPaKaroT:

c(hOopMUPOBAHHOCTD MIPEICTABIICHUN O XUMUYECKOM COCTABIISIONIECH ECTECTBEHHO- HAYUHOU
KapTUHBI MUPA, POJU XMMHUH B TIO3HAHWU SIBIICHUW TPHUPOIBI, B (POPMHUPOBAHUU MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (QYHKIMOHAJIBLHOW TPAaMOTHOCTH, HEOOXOIUMOUN JIA peHIeHUs
MPaKTUYECKUX 3a/ad U HKOJIOTMYeCKd OOOCHOBAaHHOIO OTHOILIEHHUSI K CBOEMY 3/I0pPOBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHCTEMOM XHMMHYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJArarollne
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAsi 000J104YKa aToMa, MOJIEKyJa, BaJ€HTHOCTb,
AIIEKTPOOTPHUIIATENIHOCTh, XHMHUYECKas CBsI3b, CTPYKTypHass Qopmyna (pa3BépHyTras u
COKpaméHHasi), MOJIb, MOJISIpHAs Macca, MOJISPHBIH OO0BEM,  YIVIEPOJHBIM  CKEJeT,
(GyHKIMOHATBHAS TpYINa, pagukai, HU30MEpHs, HU30Mepbl, TOMOJOTHYECKHI psil, TOMOJOTH,
YIJIEBOJIOPO/IbI, KHCIOPOJ M a30TCOAEPIKALIUE COSAUHEHUsI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHHSI OPraHUYEeCKUX
BemectB A. M. DbyrmiepoBa, 3aKkoH COXpaHEHHMS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IMOHUMAHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUHN, (PAKTOIOTUYECKHE CBEJCHHS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM MCIOJb30BaHUU BaKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIC MPU3HAKH MMOHATHI, YCTaHABIUBAThH
UX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME MTOHATUSA IIPY ONIMCAHUU COCTAaBa, CTPOEHUS U
MPEBPALLEHUN OPraHUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN ) (hOPMYII OPraHUYECKUX BEIIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKIUM, U3rOTABIMBATH MOJEIN MOJIEKYJ OPTraHUYECKUX BELIECTB IS
WUTIOCTPALIMU UX XMMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOECHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAATIE)KHOCTh U3YYEHHBIX OPTraHUYEeCKUX
BEIIECTB IO HUX COCTaBYy M CTPOCHHIO K OIpeNelIEHHOMY KJaccy/Tpymme COoeIuHEeHUN
(yrineBoaopo/ibl, KUCIOPO U a30TCOIEPKAIINE COCTMHEHHUSI, BLICOKOMOJIEKYIISIPHBIE



COCJMHEHUs), JaBaTh MM Ha3BaHHs 1Mo cucremarmueckoi HomeHkmarype (IUPAC), a rtakxke
NPUBOANUTH TPUBHAJIBHBIC HA3BAHUS OTIEJIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOMMJICH,
alleTWICH, STHICHTJIHMKOJb, TIHIEpPHH, (eHois, (GopManbaerui, auneTalbJeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsi KHMCJOTAa, CTEApPUHOBAsi KUCIOTA, TIII0K03a, (PpyKTo3a,
Kpaxmal, LIeJUI0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUABI XUMHYECKOW CBSI3M B OPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPAaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI NPUMEHSATH IOJIOKCHHUS TEOPUU CTPOCHUS OPraHMYECKHX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUSI 3aBUCUMOCTU CBOWCTB BEILECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BELIECTB;

cOpMHUPOBAHHOCTh YMEHMHM XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (uU3NUecKue |
XMMHMUYECKHE CBOMCTBA THUIMMYHBIX MPEICTABUTENEH Pa3IUYHbBIX KIACCOB OPraHUYECKUX BEIECTB
(MeTaH, dTaH, JTWJICH, MNPOINWJIEH, areTuieH, Oyramuen-1,3, merunOyramueH-1,3, OeHzon,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJIb, INIMLUEPHUH, (EHOJI, aleTalbIerul, MypaBbHHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0JIo3a, aMUHOYKCYCHasi KHCJIO0Ta), WILTIOCTPUPOBATh
TCeHETHYECKYIO CBSI3b MEXIY HHUMH yYPaBHEHHSMH COOTBETCTBYIOIIMX XHMHYECKUX PEAKIHHA C
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HMCTOYHHUKH YIJIEBOJOPOJHOTO ChIPbS
(HeTb, MPUPOAHBIM Ta3, yroiyib), COCOOBI UX MEepepadOTKHM M MPAKTHUYECKOE MpPUMEHEHHE
MIPOJIyKTOB NEepepadOTKH;

C(OPMHUPOBAHHOCTh YMEHHWI TPOBOJUTH BBIYMCICHHUS II0 XWMHUYECKAM ypaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA UCXOIHOTO BELIECTBA WIIM MPOIYKTa peaKlUy 10 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIECTB WM MPOAYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHUH BJIa/IETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIOJB3YeMbIX B XHMHHM TpPU H3YYEHUU BELIECTB WU XUMHUYECKHX SBJICHUUN
(HabmroieHne, W3MEpPEHHE, OJKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHUS PEHICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COONIOAATh MpaBUja MOJIb30BAHUS XUMUYECKOW MOCyNoi U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKE MTpaBUiia OOpAIICHHs] C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKIUHUSMU IO BBIIIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATH XUMHUYECKHI SKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKrX BEIIECTB MPU HArPEeBaHUU, MOJy4YEHHE ATHIIEHA U U3YYEHHUE €ro
CBOJCTB, KAUECTBEHHBIE PEAKIIMN OPraHNUYECKUX BEUIECTB, ACHATypallys OSIKOB IIPH HarpeBaHUH,
LBETHBIE PeaKINK OEJIKOB) B COOTBETCTBUH C MPAaBUTIAMU TEXHUKH O€30MaCHOCTH MIPH OOpaIIEHUU
C BeIeCTBAaMU U JAOOPATOPHBIM O0OPYIOBAaHHEM, MPEACTABIATH PE3yAbTaThl XHUMHUYECKOTO
SKCIEpUMEHTa B (opMe 3allMCH YpPaBHEHH COOTBETCTBYIOIIMX peakiuil u (HopMyaupoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3yIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKH aHAJIU3UPOBATh XUMHUYECKYIO0 HH(OpPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MAacCOBOM HH(popMaluy, IHTEpHEeT U APYIruXx);

c(OPMHUPOBAHHOCTh YMEHHUH COONIIOJaTh MpaBUiIa HKOJOTMUYECKH Le1eco00pa3HOro
NOBeJIeHUsI B OBITY W TPYJIOBOW JEATENbHOCTH B LEJIAX COXPAHEHUS CBOEro 370POBbS U
OKpY’KaoIllle NPUPOJHOM Cpenbl, 0CO3HABaTh ONACHOCTh BO3ICUCTBMS HA KMBBIE OPraHU3MBI
OTpeNIeNIEHHBIX OPraHMYeCKUX BEIIECTB, MOHMMas cMbichn mnokaszarens [IJIK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIICHUSI U MPEJOTBPAILICHUS UX BPEIHOTO BO3ACHUCTBUS HA OPraHHU3M
YEJI0BEKA;



JIIs 06yqaloumxca C OIpaHUYCHHBIMU BO3MOXHOCTAMU 3O0POBBA: YMCHHUC NPUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BCIICCTB U XUMHUYCCKUX ﬁBHeHHfI;

JUTSL CIIETIBIX U CITA0O0BUIAIINX OOYJaIOUINXCS: YMEHHE UCIIOIB30BATh PeNbe(hHO- TOUSUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu XumMudeckux Gopmyi.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0111as 1 HeOpraHuuecKas XUMHUsD) OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUNA: O XHMHYECKOW COCTaBISIONICH €CTECTBEHHO-
Hay4YHOW KapTUHBl MHUpPA, POJIM XMMHUU B TO3HAHUU SIBIICHUU TPHUPOIBI, B (POPMUPOBAHUHU
MBIIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHust MPaKTUYECKUX 3a/1a4 ¥ SKOJIOTHUECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U MIPUPOJTHOM CpeJie;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolnue
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3IeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJIAPHBIA O00BEM, BaJE€HTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTETCHB
OKHCJICHUs, XUMHUYECKass CBs3b (KOBAJCHTHAs, WOHHAs, MeETaJUIMUecKas, BOJOPOIHAs),
KpUCTAJUTMYECKasi  peméTka, TUMBl XUMHUYECKUX  PEaKIHii, pacTBOp, DIEKTPOJHTHI,
HEDIJICKTPOJIUTHI, AICKTPOJUTHYECKAS AUCCOIHAINS, OKHUCIUTEIh, BOCCTAHOBUTENH, CKOPOCTH
XUMUYECKOHN peaKIfy, XUMUIECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS DIICKTPOTUTHICCKOM
aucconuranuu, nepuoandeckuit 3akon . M. MenaeneeBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB,
3aKOH COXPAaHCHHS W TPEBPAIICHHS SHEPTHHU TPH XUMHUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHWH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHMUS
MPUIMHHOCTH U CUCTEMHOCTH XUMUUYECKHUX SIBJICHUH, (PaKTOJIOTHUECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyUeHUH U 0€30TaCHOM HCITOJB30BAHUHM BaKHEHIITMX HEOPTAaHWMYECKHX BEIIECTB B
OBITY M MPAKTHYECKOM IEATETLHOCTH YECIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATh XapaKTEPHBIC NMPU3HAKK MOHSATHH, YCTaHABIMBATh
HUX B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME MOHATHUS MPU OMUCAHUM HEOPraHWYECKHX
BEIIECTB U UX MPEBPAILICHUI;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JUUISI COCTABJICHHS
dbopMya BEIIECTB M YpaBHEHUH XHUMHUYECKHUX PEAKIUH, CHCTEMAaTHYECKYH0 HOMEHKJIATYPy
(IUPAC) u TpuBHaibHble Ha3BaHUS OTICIbHBIX HEOPraHUYECKHUX BEINECTB (yrapHbIi Tas,
YIJIEKUCIBIA Ta3, aMMHUaK, rauiéHas W3BECTh, HEram€Has HW3BECTb, IUTHhEBasl COJAA, MUPUT U
apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaICHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOIO COCTaBa, BUJI XUMUUYECKON CBSI3M (KOBAJICHTHAS, MO HHAS,
MEeTaJUTMYeCKasi, BOJIOPOJHASI) B COCAMHECHHAX, THI KPUCTAUIMYECKOW PEIIETKH KOHKPETHOI'O
BellleCTBA (ATOMHAs, MOJIEKYJspHas, MOHHAs, METAJNIMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUII;

chOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBy K OMPEIEIEHHOMY KIIACCy/TpYIe COeAMHEHUN (IIPOCThIE BEIIeCTBA — METaJIbI U
HEMETaJIJIbl, OKCU/IbI, OCHOBAHHUS, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. .
MenneneeBa W JEMOHCTPUPOBATH €0  CHUCTEMATHU3HPYIOIIYIO, OOBSCHUTENBHYIO W
MIPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMEHTOB 1—4 nepuoaos Ilepuoanyeckoii cucTeMbl XMMUYECKUX 31eMeHToB []. 1.
MenzeneeBa, HMCHOJNB3YS TOHATHA «S-, P-, O-3JEKTPOHHBIC OPOUTAIM», «IHEPTETHUCCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHUYECKHUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil CHCTEMbI XUMUYECKUX 3iieMeHTOB [1. 1.
MenneneeBa;

cOpPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATh) OOIMIHME  XUMHUYCCKHE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOJATBEPKIATh CYIIECTBOBaHUE
FEHETUYECKON CBSI3M MEXJAY HEOPraHM4YeCKMMM BEUIECTBAMH C IIOMOIIBIO YpPaBHEHMM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMII;

c(OpPMUPOBAHHOCTh YMEHHUS KIacCU(PUIMPOBATH XUMHUYECKHE pEAKUUU IO Pa3IUYHbIM
MpU3HakKaM (YHCIy U COCTaBy pearupyrolux BEIIeCTB, TEIUIOBOMY J(Q(EKTy peakiuH,
M3MEHEHHUIO CTENEeHE OKUCICHUS 3JIEMEHTOB, 0OPaTHUMOCTH peaKkluy, y4acTHIO KaTajlu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATH YpaBHEHUS peaKUUi pa3IU4HbIX THIIOB, MOJHBIE
U COKpalll€HHbIE YpPaBHEHMsI peaKlMii MOHHOIO OOMEHa, YUYWUTHIBAasl YCIOBUS, IPU KOTOPHIX 3TU
peaxkuuu uAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH pEaKUWH, MOJITBEP)KIAIONINEe KaueCTBEHHbIN
COCTaB PpA3JIMYHBIX HEOPraHMYECKHUX BELIECTB, pPACIO3HABATh OMBITHBIM MYyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI PACKPBHIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii ocpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca STUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUM OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaklUu OT
pa3nuuHbIX (PAKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeiicTBus (mpuniun Jle [llaTense);

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUUYECKUE MPOIIECCHI, JIeXKAIUe BOCHOBE
MPOMBIIIJIEHHOTO TOJY4YE€HHUS CEpHOM KHUCJIOThl, aMMHaKa, a Takke CQOpMUPOBAHHOCTH
MpecTaBiIeHU 00 OOIMMX Hay4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS C MCHOJIB30BAHUEM TIOHSATHUS
«MaccoBasi JI0Ji1 BEIeCTBa B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B MPU XUMHYECKHX
peakusax, Macchl BEUIECTBA UM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOro 3¢ ¢ekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHUs MacChl BELIECTB, IPEBPAILCHHS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUI COONIOAATh MpaBUjia MOJIb30BAHUS XMMUYECKOW MOCYIOi U
nmabopaTopHbIM 000PYIOBaHUEM, a TAKXKE MPaBHIia 0OpAaIlleHUs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHUI TMJIAHUPOBATH W BBHIMOJIHATH XUMHUYECKHI SKCIIEPUMEHT
(paznmokeHHe TMEpOKCHIa BOJOPOJAa B MPUCYTCTBUU KaTalu3aTropa, OMpENeNIeHHE Cpelibl
pPacTBOPOB BEILIECTB € MOMOIIbI0 YHUBEPCAILHOTO MHMKATOPa, BIMSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHUECKOM peakIMM, pPeaklud HOHHOTO OOMEHa, KaueCTBEHHbIE PEeaKIMH Ha
cynbdar-, kapOboHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHMsI, PEIICHUE SKCIEPUMEHTAIbHbBIX
3amad 1o temaMm «Metamnel» U «Hemertamnsl») B COOTBETCTBUM C MPAaBWIAMHM TEXHUKH
0€30MaCHOCTH MpH 0OpallleHUH C BEIECTBAMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, NTPE/ICTABIISATh
pe3yabTaThl XUMHUYECKOTO HKCIEepUMEHTa B (OpMe 3alHucH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaThH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;



c(OPMHUPOBAHHOCTh YMEHHMI KPUTUYECKH aHATU3UPOBATh XUMHUYECKYIO0 HH(OPMAIHIO,
IIOJIy4aEMYIO U3 pa3HbIX ICTOYHUKOB (CPEICTBA MaCCOBOM KOMMYHUKaLuU, IHTEpHET U qpyrux);

cOpMUPOBAHHOCTh YMEHUIl COONIIOAATh IpaBWIA SKOJOTMYECKU LIEIecO00pa3HOro
IIOBCJICHUSA B 6LITy n pr,[[OBOfI ACATCIIBHOCTH B LECIAX COXPAHCHUSA CBOCTO 3I0POBBA U
OKpY’Karolllell IPUPOJHOM cpesibl, 0CO3HaBaTh ONACHOCTh BO3JECHCTBHS Ha KUBBIE OPraHU3MBbI
OmpeeNEHHBIX BEIIECTB, TOHUMAasi cMbIca nokasarens [1JIK, mosicuaTs Ha mpumepax crocoObl
YMCHBIICHHUA U MPCAOTBPAIICHUA UX BPCAHOT'O BOSI[€I>'ICTBI/I$I Ha OpraHus3M 4CJIOBCKaA,

JIIsA 06yqa101111/1xcs1 C OIpaHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC INPHUMCHATH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOdaX IMMO3HAaHUA BCIICCTB U XUMHUYCCKHUX $[BJ'ICHI/II71;

JUISL CIIETIBIX U CJIa00BUIAIIMX OOY4aIOLIUXCs: YMEHHUE UCII0Ib30BATh PENIbe(hPHO- TOUEUHYIO
cucremy o0o3Hauenuit JI. bpaiins 11 3anucu Xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazjnen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKO XMMUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUSI OPraHUYECKUX COCTMHEHUN A. 5 1
M. bytnepoBa
Hroro mo pazmeny 5)
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOIBI — AJTKAHBI 6 1
59 HenpenenbHble yriieBoIOPOIbI: aIKEHBDI, 9 1 1
' aJIKa/IMEHBI, aJTKUHBI
2.3 ApomMaTHYECKHE YIIIEBO0POIbI 4
54 [IpupoaHble HCTOYHUKH YIIIEBOJIOPOIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 21
Pa3nen 3. Kucjiopoacoaep:kaiiue opraHu4ecKue coeJuHeHHus
3.1 Crnuptsl. ®enon 6
Anbnerunbsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTIABRE: D 13 2 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 8 1




Hroro no pazneny 27
Pasnen 4. A3orconepxaiiue opraHnuveckue coeJuHeHust

4.1 AmyHbl. AMUHOKHUCIIOTHI. benku 10
Wtoro mo paznmery 10
Pa3nes 5. BoicokoMoJieKy JIIpHbIE COeANHEHUSs

5.1 [Tnactmaccel. Kayuyku. Bonokna 5)
Uroro no pazueny 5)
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMma XUMUYECKUX 8
anemenToB JI. 1. MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 7
' BEIIECTB
1.3 XUMHUYECKUE PEAKITUN 7 1 1
14 PactBops1
15 DIEKTPOXUMHUYECKUE PEAKITUN 1
Hroro mo pazgeny 34
Pa3nen 2. Heoprannyeckasi XumMust
2.1 Mertanibl 12 1
2.2 Hemeranmns 10 1
Utoro no pazneny 22
Pa3znea 3. Xumus u JKu3Hb
3.1 XUMHUS ¥ )KU3Hb 5
Hroro no pazneny 5
Pazaen 4. IlpakTukym. O6001meHue 6 1 4




OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero HU3y4eHust o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
IIpeaqMeT opraHndecKkoil XUMHH, e
1 peAeT op 1 4.09.23
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust CTpOCHHS OPraHUIECKHX
2 coenuHeHuit A. M. byrneposa, eé 1 8.09.23
OCHOBHBI€ MTOJIOKEHUS
[Tpaktuueckas padota Nel «KadectBeHHOE
3 OIIpeeNIeHUE yriepoaa, BOAOpoaa U Xjopa 1 1 15.09.23
B OPraHMYeCKHUX BEIIECTBAX)»
CocrosiHuE IEKTPOHOB B aTOME.
4 P . 1 18.09.23
DNeKTpOHHas NpUPOa XUMHUUECKOH CBSI3U
Knaccudukanus opraHnueckux
5 (ukarits op 1 22.09.23
COEIMHEHUII.
6 AJIKaHBI: COCTaB U CTPOCHHUE 1 25.09.23
N3omepus ankaHOB U TOMOJIOTHYECKUIA
7 P 1 29.09.23
paA
MertaH — npoCTEeUIINI TPEACTABUTEND
8 P pet 1 2.10.23
AJIKaHOB.
9 [lonyuenue u NpUMEHEHHUE ATTKAaHOB 1 6.10.23
Pemenue 3a1a4 Ha BBIBOJT MOJIEKYISIPHOM
10 8 L MOTERYTP 2 9.10.23
(GhopMyITBI YTIIeBOJOPOIOB.
11 [ukmoankaHbl 1 13.10.23




12 KonTtposnpsHast pabota o Teme «AJIKaHbD) 16.10.23
AJKeHBI: COCTaB U CTPOEHUE,
13 . 20.10.23
roMoJioruueckuit psa. Mzomepus.
DOTUIICH U TIPOTTHJICH — MPOCTEHIIIHE
14 IpeACTaBUTENN AIKeHOB. [lonyyenue n 23.10.23
CBOMCTBA.
15 [TpakTuueckast padota Ne 2. <iHOJ'Iy‘IeHI/I€ 2710.23
STHJICHA U U3yYCHHE €T0 CBOWCTBY
Ankanuensl. byraguen-1,3 u
16 MetwiOyramuen-1,3. [Tomydenne
CUHTETHYECKOTO KaydyKa H PE3UHBI
17 AJIKWHBI: COCTaB B OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PA/I.
18 duszndeckne U XUMHYSCKHAE CBOMCTBA
AJKHHOB
19 [Tony4yeHue u MpUMEHEHUE ATKUHOB
20 O0o001enre 3HaHUH 110 TEME
«HemnpenenbHbIE YrIIeBOIOPOIBI
21 KonTtponpHas paboTa o teme
«HermpenenbHbie yrieBOIOPOAB)
99 ApeHbI. DIIEKTPOHHOE 1 IPOCTPAHCTBEHHOE
CTpOeHHE OeH301a.
23 XuMHUYECKHe CBOMCTBA OCH30J1a
24 I'omonoru GeH3oI1a
25 I'enetnyeckas CBs3b YTIE€BOAOPOIOB,
MPUHAUISKANTNX K PA3IMYHBIM KJlaccam
26 [IpupoaHbIe HCTOUYHUKH YTIIEBOJOPOJIOB:

MIPUPOIHBIN ra3 ¥ MOMYTHBIE HEPTAHbIE




raspl, He)Th ¥ KAMEHHBIN YTOJIb.

27 IMepepaborka Hedtu. Kpekuur HehTu

08 KoHuTpoasHas paboTa o pazueny
«YTIeBOA0pOaBD)
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:

29 MeTaHon u 3tanon. Ctpoenue. Uzomepusi.
Bopoponnas cBsa3b. ®u3nyueckue CBOKMCTBA

30 XHUMUYECKUE CBOKCTBA U MOJIyYCHUE
CIIUPTOB.

31 MHOTO0aTOMHBIC CITUPTHI: ATUJICHTITUKOIb U
TJALIEPUH

32 ®deHoJT: CTPOSHUE MOJICKYITBI, (PU3NIECKUE
1 XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.

33 I'enetrnyeckas CBSI3b CIUPTOB C
YTIEBOA0POIAMH

34 O6o06menue 3HaHui Mo Teme «CITUPTHI.
DeHOJIbI»

35 Anbnerunsl: popmMalbaerul u
aretanpaeruy. ALeToH

36 CBoiicTBa, IOJTyYEHUE U IPUMEHEHUE
aNbJIETHIOB

37 OAHOOCHOBHBIE MIpeiebHbIe KApOOHOBHIE
KHUCTIOTBI: MypaBbUHAs M YKCYCHAS

38 Ou3nyecKkue U XUMHYECKHE CBOWCTBA
KapOOHOBBIX KucHOT. [lomydenue.

39 IIpaktuyeckas pabora Ne 3. «CBoiicTBa
pacTBopa YKCYCHOM KHCIOTBI»

40 I'eneTnyeckas CBS3b KUCIOT C JPYTUMU




KJIaCCaMU OPraHUYECKUX COCIMHEHUN

CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

41 MIPEICTaBUTENH BBICIIUX KapOOHOBBIX 1
KHCIIOT
[Ipaktudeckas padora Ne4 «Pemenne

42 JKCIIEpUMEHTAIIBHBIX 337a4 Ha 1
pacro3HaBaHHe OPraHUIECKUX BEUIECTB »

43 0O6061menue o treme «CrnupThl. DEHOJIBI. 1
Anbaerunibl. KapOOHOBBIE KHCIOTHI»

44 MBpI1a KaK COJIM BBICHIMX KapOOHOBBIX 1
KHCJIOT, UX MOFOIIEe JICHCTBHE

45 XKupsbr: ruaponus, npuMeHeHNe, 1
OunoJIoTHYecKasi poJIb JKHPOB

46 MBpb11a Kak COJIM BBICIIUX KapOOHOBBIX 1
KHCJIOT, X MOIOIIlee IeiiCTBIE

47 O06o01eHre 1 TOBTOPEHUE TI0 TEMaM: 1
«Cnoxubie 3¢upsl. Kupoi»

48 KontponbHas padoTa 1
VYrneBopl: cocTas, Kiaccudukanms.

49 Baxwueiiive npencTaBuTeNu: TIIHOKO3a, 1
bpykro3a.

50 XUMUYECKUE CBOWCTBA TIIFOKO3bI 1

51 [Tonyuenue v NpUMEHEHHE TIIFOKO3bI 1

52 Hucaxapunel. Caxapo3a. 1

53 ITonmucaxapuasl. Kpaxmant. 1

54 [Monucaxapuasl. Lemttono3a. Bonokna 1

55 IIpaktudeckas padora Ne5 «Pemienue 1




OKCIICPUMCHTAJIbHBIX 3a4a4»

O06006111EHME IO TEME

56 «Kucnopoaconepxaiiye opraHmuecKe 1
COCIIMHEHUS

57 AMWHBIL: CTPOEHHUE U CBOHCTBA aMUHOB 1
MPEeNFHOTO Psijia.

58 AHWIIH KaK IPECTaBUTEINb 1
apOMaTHYECKHX aMHUHOB.
AMHHOKHCIIOTHI Kak aM(pOTEpHBIC

59 OpraHuvecKue COeNHEHHS, NX 1
ouonornyeckoe 3Hauenue. Ilentuant

60 benku xak npupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

61 CBoiicTBa 6enKOB 1

62 [Tonsatue 06 a3zoTcoaepKaMUX 1
reTepOLUKIMYECKUX COETMHEHUSX.

63 KontponbHas padoTa 1

64 OCHOBHBIE IOHATHS XMMUHU 1
BBICOKOMOJIEKYJIIPHBIX COETUHEHUN

65 Kayuykn. CuHTETHYECKHE BOJIOKHA 1

66 O0600611eHEe IO KypCy OpraHu4eCcKOi 1
XUMHUU

67 HTorosas KOHTpOJIbHAs paboTa. 1

68 AHanu3 KOHTPOJILHON paboThI 1

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KoiaunuecTBO 4acos DJIEKTPOH
HbIE
Ne uudgposbie
Tema ypoxa Kontpoabnbie | Ilpakruuyeckne | [daTa usyuenust
n/n Bcero o0pa3oBart
padoTsbI padoThI
eJbHbIe
pecypcsl
1 XUMHUYECKUH dIeMeHT. ATOM. DIeKTPOHHAs ) 04.09.2023
KOH(UTypamus aTOMOB 07.09.2023
2 3aK0H COXpaHEHHS MacChl U SHEPTUU 1 14.09.2023
Ilepnonnueckuit 3akoH. Pactpenenenme
3 p P 1 18.09.2023
AJICKTPOHOB B aTOMaX MaJIbIX TIEPHOJIOB.
Pacnpenenenne dIeKTpOHOB B aTOMax
4 P P 1 21.09.2023
OOJIBIIINX TIEPUOIOB.
ITonoxenue B IICXD Bogopoaa
5 PORa, 1 25.09.2023
JIAHTAHOM OB, AaKTHHOMOB.
6 BasieHTHBIE BO3MOXHOCTHA aTOMOB 1 28.09.2023
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHAYECKUX DIIEMEHTOB U UX COEAUHEHUN
10 TPYIIIAM U IIEPUOJaM. 3HAUEHUE
7 Py P 1 2.10.2023
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
XUMHU4YecKkuXx djeMeHToB J.J. MenneneeBa B
Pa3BUTHUU HAYKH
CrtpoeHue BelecTBa. XUMUYecKas CBSI3b, €€
8 BH/IbI; MEXaHU3MBI 00pa30BaHUs 1 05.10.2023
KOBAJIECHTHOHM CBSI3U ¥ HOHHOU CBSA3U
9 CocraBieHue eKTPOHHBIX GopMyI ¢ 1 09.10.2023




KOBAJIEHTHOU CBA3BIO

10 Meramueckasi 1 BOJOPOIHASL CBS3b. 12.10.2023

11 [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII. 16.10.2023

12 E;II:IZZ:,EEG KpuctaioB. Kpucrammmaeckue 10102023

13 [TpuymHBl MHOTOOOpAa3us BEIIECTB 23.10.2023
KonTponsHas paboTta o temam

14 « Baxxneitmme XxuMuuecKkue MOHITHS U 26.10.2023
3akoHBL. CTpOCHHE BEIIECTBA»

15 Kiaccudukarms XuMU4ecKuX peaKiiii. 6.11.2023

16 CKOpOCTh XUMUYECKUX PEAKITHI 9.11.2023

17 Karamm3 13.11.2023

18 ()'f;l;\/{;::;;ioe paBHOBECHE U YCIOBHS €T 16.11.2023

19 §;1§;§:6MGHH6 1o TeMe «XHUMHUYECKUe 90.11.2023

20 JlucniepcHbIE CHCTEMBI 23.11.2023

21 CriocoObl BbIpayKeHUSI KOHIICHTPALIUT 97 11.2023
pacTBOpOB

99 Pemenue 3agay Ha HpI/Il“O}“OBJ'IeHI/Ie ) 30.11.2023
pacTBopa ¢ OTpeeNIeHHON KOHIIEHTpaluen
[IpakTuueckas pabora Ne 1.

23 «[Ipurorosienue pacTeopa ¢ 3aJaHHOU 04.12.2023
KOHIIEHTpaluen»

24 DnexTponuTHueckas auccouuanus. [lonarue 07.12.2023
0 BoJiopoiHOM Tiokazarene (PH) pactBopa.

25 Peakuun moHHOTO OOMEHA 11.12.2023




I'maponu3s opraHn4ecKux U HEOPraHM4ECKUX

26 B — 14.12.2023

27 XUMHYECKUE UCTOUYHUKH TOKA 18.12.2023

08 Psint cTanmapTHBIX JIEKTPOTHBIX 91122023
MTOTCHIIMAJIOB

29 Koppo3ust MeTaioB u ee mpeaynpekIcHIe 25.12.2023
OKHCIUTENTEHO-BOCCTAHOBUTEIILHBIC

30 peakiuu. [loHsTHE 00 AIIEKTpOIIU3E 28.12..2023
pacIuIaBoB U PacTBOPOB COJICH

31 Kontponsnas padota Nel mo pazmeny 08.01.2024
«Teopetnyeckne OCHOBBI XUMHUW»
Meramnsl, ux nonoxenue B [lepuoauueckoit
CHCTEME XMMHYECKHUX 3j1eMeHToB /1. 1.

32 MenpeneeBa 1 0COOEHHOCTH CTPOCHUS 11.02.2024
atomoB. O0mue pu3nvIecKue CBONCTBA
METaJJIOB

33 0030p METALTUYECKUX AIEMEHTOB A- rpyIil 15.01.2024

34 OO6mwmit 0030p METALTUYECKUX DJIEMEHTOB b- 18.01.2024
rpyIi

35 Menp 22.01.2024

36 Hunk 25.01.2024

37 XI/IMI/I‘IGCKI/{G CBOICTBa XpOMa, TUTaHA U UX 99.01.2024
COEIMHEHUI

38 XUMHYECKUE CBOMCTBA mfnesa, HUKETb, 1.02.2024
MJIaTUHA U UX COeTMHEHUI

39 CmiaBbl METaJIOB 5.02.2024

40 IIpaktuyeckas pabora Ne 2. «Pemenune 8.02.2024

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCME




«MeTtambimy

41 Pemtenue 3amau 12.02.2024
KonTpoabHasg padora Ne2 o teme

42 P P 15.02.2024
«MeTanibl»
Hemertamiel, MX OI0KEHNE B
[Teproanueckoii cucTeMe XUMHUYECKUX

43 P 19.02.2024
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

44 CBoiicTBa M MPUMEHEHNE HEMETAIIJIOB 22.02.2024
OO6mras XxapakTepuCTHKa OKCUIOB

45 HEMETAJIJIOB M KUCIIOPOJICOAEPIKAIITUX 26.02.2024
KHCJIOT

OKHUCHIUTEIIBHBIE CBOIICTBA a30THOM U cepHO
46 P 29.02.2024
KHUCIIOT

CepHast ¥ a30THAs KMCJIOTa — [IOJIYIEHHUE U

47 P i 04.03.2024
MIPUMCHCHHE

48 BonopomHbie coequHeHrss HEMETalIOB 07.03.2024
I'eHeTH4ecKast CBSI3b HEOPraHUYECKUX U

49 P 14.03.2024
OpPraHMYECKUX BEINECTB
O00011eHME U cUCTEMAaTH3aLMA 3HAHUH I10
teme «Hemeraiuisly. BerunciieHus no

50 N 18.03.2024
YPaBHCHUSIM XUMUYECCKUX PEAKIHIA U
TEPMOXUMHUYECKUE PACUETHI
IIpaktuyeckas padora Ne 3. «Pemenue

51 SKCIIEPUMEHTAJIbHBIX 33Ja4 110 TeEME 21.03..2024
"HemeTtamnbr"»
KoutposnpHas padora o teMaM «MeTauibl»

52 P P 1.04.2024

n «HemeTtamnab




XHMHA B IPOMBIIUICHHOCTHU. [IpuHIUIIBI

53 1 04.04.2024
MIPOMBIIILIIEHHOTO MTPOU3BOJICTBA
o4 [IpousBoicTBO UyryHa 1 08.04.2024
95 [IpousBoacTBO cTaNIN 1 11.04.2024
56 XuMmus B ObITY 1 15.04.2024
57 XuMHYecKasi POMBIIIIEHHOCTh U 1 18.04.2024
OKpYy’Karolas cpena
[IpakTnueckas paboraNed «Pemenue
58 AKCIIEPUMEHTAJILHBIX 3a7a4 110 1 22.04.2024
HEOPraHUYECKON XHUMU»
[IpakTuueckas pabora N5 «Pemenue
59 SKCMEPUMEHTAJIbHBIX 33/1a4 110 OPTaHUYECKOM 1 25.04.2024
XUMM»
s N
61 [Ipaktuueckas padota No7 «I[lonydenue u 1 5 05.2024
coOupaHue ¥ pacro3HaBaHUE ra3o0B»
62 O00011eHre 1 cucTeMaTH3aN 3HAHUN 110 6.05.2024
Kypcy
63 KontponbHas padoTa 1 13.05.2024
64 AHau3 KOHTPOJIBHOM pabOThI 1 16.05.2024
65 PesepBHOe BpemA 1 20.05.2024
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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