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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMUM Ha ypOBHE CpellHEro o0uiero oopasoBaHusi pazpado-
TaHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpasona-
Huu B Poccuiickoit ®denepanun», TpeboBaHUN K pe3ysibTaTaM OCBOeHUs (deje-
paNbHON 00pa30BaTENILHON MpOrpaMMbl cpemHero obmero odpaszoBanus (DOII
COO), mpencrapneHHbix B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crannapte COO, ¢ yuérom Konuemnuuu npenoaaBanus yaeOHOro npeamera «Xu-
MUs» B 00pa30BaTENbHBIX Oopranm3anusx Poccuiickoit Deaepannn, pearn3yromnmx
OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U OCHOBHBIX MoyokeHUM «CTpareruu
pazButus Bocnutanus B Poccuiickoit denepannu Ha nepuon 10 2025 roga» (Pac-
nopsokenue [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0OB K pa3paboTKe MpOrpamMMmbl MO XUMHUHU, K OMPEICIICHUIO
oO1eit ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4alOUIUXCsl CPECTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koH1entyanbHble mosoxkenus GI'OC COO o B3anMo00yCIOBICHHOCTH 1IENEH, CO-
JIepKaHusl, PE3yJIbTaTOB OOY4YeHHS U TPeOOBAaHU K YPOBHIO MOJATOTOBKH BBITYCK-
HUKOB.

XuMHueckoe o0pa3zoBaHuE, IMOJy4aeMoe BBIMYCKHUKaMH o001eo0pa3oBa-
TEJIbHOW OpraHu3aluu, IBISETCS HEOThEMIIEMON YacThIo UX 00pa3oBaHHOCTH. OHO
CIIY>)KUT 3aBEpPILAIOIIUM 3TArloOM pealn3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM
YPOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CUCTEME XUMUYECKOTO 00-
pa3oBaHMs. ITU HEHHOCTH KacatoTCs TO3HAHUS 3aKOHOB IPUPOAbI, (HOPMUPOBAHMUS
MHUPOBO33pPEHUS U OOIIEH KyJbTYphl YEJIOBEKA, a TAKXKE DKOJIOTMYECKH OOOCHO-
BaHHOI'O OTHOULIEHHUS K CBOEMY 3JI0POBBIO M IPHUPOAHON cpene. Peanmsyercs xu-
MUYECKOe 00pa3oBaHUE 00YUAIOMIUXCS HA YPOBHE CPEIHEro O0IIero 00pa3oBaHus
CpelacTBaMu Yy4eOHOTO mpeameTa «XUMHs», COAEpKaHUE U MOCTPOCHHUE KOTOPOTro
oTmpeJIeeHbl B MPOrpaMMe MO XUMHH C YYETOM CelIU(UKN HAYKU XUMHH, €€ 3Ha-
YeHHs B MO3HAHUU NPUPOJABI U B MAaTEpUAIIbHOM JKU3HU 00IIECTBA, a TaKXKe C yué-
TOM OOIIMX LeJel U MPHUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesHero obmero oopasoanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PAILIMOHATBHOTO HAYYHOTO MBILIJICHUS,
B CO3JIaHUE IEJOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
IPUPOBI U YEJIOBEKA, KOTOPoe (hOPMHUPYETCS B XUMHUM HA OCHOBE TIOHUMAHHS Be-
HIECTBEHHOI'O COCTaBa OKPYKAKOLIEN0O MHPA, OCO3HAHUSI B3aHUMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIOBHEM yCTICIITHOTO



TpyJa M )KU3HU KaXJA0ro wieHa oomectBa. COBpeMEHHAsi XUMHUS KaK HayKa CO3H-
JaTenbHas, KaK HayKa BRICOKMX TEXHOJIOTHI HapaBJICHA HA PEIICHUE TII00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUCCKOM,
MUIIEBOH, SKOJIOTUYECKONU OE€30ITaCHOCTH U OXPAHbI 3/I0POBbSL.

B cootBeTcTBMU € 00IIMMH LIENSMUA U MPUHLUAIIAMHA CPEAHEro o01iero oopa-
30BaHMs cojaepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB H3Y-
YEHUSI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIMEKYIbTYPHYIO TOJITOTOBKY
oOyyJaroumxcsi, HEOOXOJUMYI0 UM JJi BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTH-
POB, YCIEUIHOTO BKJIIOYEHHUS B KU3Hb COIIMYMa, MPOJOJDKEHHS 0Opa3oBaHHS B
Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsOmUMH TIpeAMeTa « XUMUS» SBISIOTCS 0a3oBbie Kypcbl — «Opra-
HUYecKas xumusi» U «OO01mas 1 HeopraHu4decKasi XUMUs», OCHOBHBIM KOMITOHCH-
TOM COJIEpYKaHUSI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKHU: cUCTEMa 3HAHUM 110
HEOPTraHWYECKON XUMUU (C BKIOYEHUEM 3HAHUM U3 O0IIe XMMHUHM) U OpraHuye-
ckol xumuu. OopMUpOBaHKE JAaHHOW CHCTEMBI 3HAHUM MPHU U3YyUYCHUU NPEAMETA
o0ecrneynBaeT BO3MOXHOCTh PaCCMOTPEHUSI BCEIO0 MHOI000pa3us BEIIECTB Ha OC-
HOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHI XUMUH.

CrpykTypa conepxaHusi KypcoB — «Opranudeckas xumusi» u «Oo0ias u He-
opraHuyeckas XuMus» c(HOpMHUpPOBAHA B MPOrpaMMe IO XMMHUU HA OCHOBE CHC-
TEMHOT0 MOX0/a K U3YYSHHIO yueOHOro MaTeprasia u 00yCciIoBIeHa UCTOPHUUECKH
000CHOBAaHHBIM DPA3BUTHEM 3HAHUN HA OMPEACIEHHBIX TECOPETUUYECKUX YPOBHSIX.
Tak, B Kypce OpraHn4ecKoil XMMHUH BEIIECTBA PACCMATPUBAKOTCA HA YPOBHE KJac-
CHYECKOUM TEOPHUU CTPOEHHUSI OPraHUYECKUX COCIMHEHUH, a TAaKKE€ Ha YPOBHE CTe-
PEOXUMUYECKUX U AIEKTPOHHBIX MPEICTABICHUN O CTPOCHUH BellecTB. CBeaCHUs
00 u3yyaeMbIX B Kypce BEUIeCTBaX JAlOTCA B Pa3BUTHU — OT YIJIEBOAOPOIOB IO
CJIOKHBIX OMOJOTMYECKH aKTUBHBIX COEAMHEHUU. B Kypce opraHndeckoil XuMuu
MOJIy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IIero odopas3oa-
HUS TIepBOHAYaAIbHbIC MPEJCTABICHUS O XUMUYECKOHN CBSI3U, KJIAaCCU(PUKAMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHYE-
CKOM pEaKIIuHu.

[Tox HOBBIM yTJIOM 3peHUS B MpeAMETe «XUMUsD» 0a30BOTO YPOBHS paccMart-
pHUBaeTCs U3YYEHHBI HAa YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHUs TEOPETUUECKUI
MaTepuan U (PaKTOJIOrMUEeCKUE CBEJCHUS O BEIIECTBAX MU XMMUYECKOW pEeaKlUu.
Tak, B wacTHOCTH, B Kypce «OO0mas u HEeopraHW4YecKas XUMHUSD» 00yJaronumcs
IIPEAOCTABIAETCS BO3MOYKHOCTh OCO3HATh 3HAYEHUE IEPUOJUYECKOrO 3aKOHA C
00IIETEOPETUYECKUX U METOJIOJOTHYECKUX MO3UIUH, II1y0xe MOHITh UCTOpUYE-
CKO€ M3MEHEHHEe (PYHKIMM 3TOro 3aKOHA — OT 00O0OIIAIONIeH 10 OOBSICHSIONIEH U
MIPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHMM O BaOXXHEWIIHMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOWCTBAax M NPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKLIHSIX, UX CYIIHOCTH U 3a-
KOHOMEPHOCTAX MPOTEKaHus JonoJiHsaercs B Kypcax 10 u 11 kiaccoB anemenTamu
COAECP/KAHUS, MMEIOIMMH KyJIbTYpOJOTHUYECKUA M TMPUKIAIHOW XapakTep. IJTU
3HaHUSI CHOCOOCTBYIOT NMOHUMAHWIO B3aMMOCBSI3M XMMHUHU C JIPYTMMH HayKaMmH,
PAaCKpBIBAIOT €€ POJIb B IIO3HABATEIBHOW U IPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHHS K MPOIIECCY TBOPUECTBA B 00IACTU TEOPUHU
U MPAKTUYECKUX MPUIOKEHUNA XUMHUH, TIOMOTAOT BBIMYCKHUKY OPUEHTHUPOBATHCS
B OOIIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH, KpH-
TUYECKU OCMBICIUBATh MH(GOPMAIIMIO U MPUMEHATh €€ ISl MONOJHEHUs 3HAHUM,
PELICHUSI WUHTEJUIEKTYaAIbHBIX U 3KCIEPUMEHTAJIBHBIX HCCIIEA0BATEIbCKUX 3a]1a4.
B nenom conepkanue yueOHOro mpeamMera «XUMHsD JaHHOTO YPOBHS M3YUCHHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Yy OOYUAIOLIUXCS MUPOBO33PEHUECKON OCHOBBI
JUTsl TOHUMaHUsT PrIIoCOPCKUX MIEeH, TAKUX KaK: MaTepuagbHOE €IMHCTBO HEopra-
HUYECKOTO M OPTaHUYECKOr0 MUpa, 00YCIOBICHHOCTh CBOMCTB BEUIECTB UX COCTa-
BOM U CTPOEHHEM, ITIO3HABAEMOCTH IIPUPOJHBIX SBJICHUN IIyTEM JKCIIEPUMEHTA U
pEIIeHNs] TPOTUBOPEYHI MEXAY HOBBIMU (DaKTaMU W TEOPETUUCCKUMHU IPEIIIO-
ChLIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUYECKUX MPOOJIEM, a TAKKe
po0semM cOepekeHHsl FHEPTETUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHO-
JIOTUM U MaTEPUAIIOB.

B nane pemeHus 3amay BOCHUTAHMS, Pa3BUTHUS M COLIMATU3ALMU 00ydYaro-
IIUXCSl TPUHATHIE TPOTPAMMOMN 10 XMMHUH MOJAXO/IbI K ONMPEAECICHUIO COAEPKAHUS
U TOCTPOCHHUS TpeIMeTa MpeaycMaTpUBalOT (POPMUPOBAHUE YHUBEPCAIbHBIX
y4eOHBIX JIEUCTBUHI, UMEIOIINX 0a30BOE 3HAUCHUE JIJISl PA3JIUUYHbBIX BUJOB JCATEb-
HOCTH: peIIeHus mpoOjeM, TIOUCKa, aHam3a U 00paboTku nHpopmanuu, HeoOxo-
JUMBIX 71 TPUOOPETEHUST OTBITa MPAKTHYECKOW M MCCIICIOBATEIHCKON JEATEb-
HOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B IMIO3HAHUU XUMHH.

B npakrtuke npenojaBaHus XMMUU KaK Ha YpOBHE OCHOBHOT'O 001Iero oopa-
30BaHUs, TaK U Ha YPOBHE CPEAHET0 OOIIEero oOpa3oBaHus, MpU ONpPEACTICHUH CO-
NP KATEIbHON XapAKTEPUCTUKHU LEJIEH M3YYEHHs IPEAMETa HaAIPaBICHHEM IIep-
BOCTETICHHON 3HAYMMOCTU TPAJUIIMOHHO NpU3HAETCA (POPMHUPOBAHUE OCHOB XH-
MUYECKOM HayKM Kak 00JIaCTU COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIBHOCTH YEJIOBEKAa M KAaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K OIPEACICHUIO LENeU U3ydeHUs
MPEIMETA SIBJISIETCS BIIOJIHE ONPABJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEISIMU HM3YyYEHUS MpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e popMUpOBAHUE CHUCTEMBbI XUMHUYCCKHX 3HAHWNA KaK Ba)KHEHIIEH COCTaB-
JSIFOIIEN €CTECTBEHHO-HAYYHOM KAPTUHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIFOYeE-



BBIC TOHATHSI, (YHIAMEHTAIGHBIC 3aKOHBI U TEOPUH XUMHUU, OCBOCHHE SI3bIKA HAy-
K{, YCBOSHHE M TIOHUMAaHHE CYIIHOCTH JOCTYITHBIX 000OIICHUH MHUPOBO33pECHUE-
CKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPHEH X PAa3BUTHS U CTAHOBIICHMUS;

o hopMupOBaHUE U Pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XMMUYECKHX PEaKINi, HECOOXOAUMBIX AJIsi MIPUOOPETeHUsI yMEHUHN OpH-
CHTUPOBATHCS B MUPE BEIIECTB M XMMUYECKHUX SIBICHUH, UMEIOIIUX MECTO B IPH-
poJe, B MPAKTUYECKOW U OBCEIHEBHOW KU3HU;

e Pa3BUTHE YMEHHIA U CIIOCOOOB JESATEILHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM U
OOBSICHEHHEM XMMHYECKOT0 3KCIIEPUMEHTa, COOJIOACHUEM MpaBuil 0€301acHOrO
oOpalleHNs ¢ BEIIECTBAMH.

Hapsny ¢ atum, copepikarenbHas XapakTepUCTHKA LeIed U 3a/1a4d U3YYCHUs
npeaMeTa B porpaMme o XUMUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMH NIPHOPUTETAMH B CUCTEME cpelHero obmiero odpasoBanusi. Ceroans B
IpEenolaBaHNM XUMHUHM B OOJbIIEH CTEerneHU OTAaCTCs MpeNrnoyYTeHHEe MpaKTHye-
CKOM KOMIIOHEHTE COJIepKaHUsl O0y4YCHHSI, OPHCHTUPOBAHHON Ha TMOATOTOBKY BEI-
MyCKHUKa 00111e00pa30BaTEIbHON OpraHU3aluy, BJIaJCIOIIEro He HabopoM 3Ha-
HU, a QYHKIIMOHAILHOW IPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U YMEHHSIMH aKTHB-
HOTO TOJYYeHUs 3HAHMW M NPUMEHEHHMS MX B PEabHOW JKU3HU ISl PELICHHS
NPaKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3THM Tipu U3ydeHUH MpeaMeTa « XUMUS» TOMHHUPYIOIIEe 3HAYe-
HUE IPHOOPETAIOT TAKWE IEHN U 33a49H, KaK:

ananTanys oO0y4aroluXxcs K YCIOBHSIM JWHAMHYHO Pa3BHBAIOIIETOCS MUDA,
¢dbopMHpOBaHNE UHTEIJIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM00oOpa3oBa-
HUIO, COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY IPHHATHIO TPAMOTHBIX DPELICHUN B
KOHKPETHBIX )KU3HEHHBIX CHTYAIIUSX, CBI3aHHBIX C BEIIECTBAMU U WX MPUMECHCHU-
eMm;

¢dopmupoBaHre y 00yJarOmUXCcs KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEH-
I1i1), IMEIOINX YHUBEPCAJIbHOE 3HAUYEHHUE IS PA3JIMYHBIX BUAOB ACSITEIbHOCTH:
peiieHusi mpodsieM, MOUCKa, aHalu3a U 00paboTKH MH(OPMALIUK, HEOOXOAUMBIX
JUIsE IPUOOPETEHHSI OTIBITA ACSITEIBHOCTH, KOTOPasi 3aHMMAET BAXHOE MECTO B TIO-
3HAHUH XUMHH, a TAKKE JUIS OIICHKH C MMO3UIIHIA SKOJIOTUIECKON 0E30MacHOCTH Xa-
paKkTepa BIMSHUS BEIIECTB MU XMMUYECKHX IPOLIECCOB HA OPraHU3M YeJoBeKa U
HOPUPOAHYIO Cpemy;

pa3BUTHE IO3HABATECIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUaIOIUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HaHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JIsl [TOMCKA M aHaju3a y4eOHOW U
HAYYHO-TIONYJISIPHON MH(POPMALIUK XUMUYECKOTO COIeP KaHuUS;



dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTUYECKOTO
MBIIUICHUS], HAOJII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMMbI, B YACTHOCTH, IIPU TUIAHUPOBAHUU U MIPOBEICHUN XUMHYECKOTO KC-
NIEPUMEHTA,;

BOCIIUTaHHE y OOydJaromuxcsi yOeKIEHHOCTH B TYMaHHUCTHYECKON HaIpaB-
JICHHOCTH XUMHH, €€ BaXXHOW POJIM B PEIICHUU II100aNbHBIX MPOOIeM pallioHab-
HOTO TPHUPOAOIOJIb30BAHUSA, TOMOJIHEHUS YHEPreTHUECKUX PECYypCOB M COXpaHe-
HUS IPUPOJTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHHUS
K TIPUPOJIC U CBOEMY 3JI0POBBIO, & TaKKe MPUOOPETEHHUs OMbITa HCIOJIb30BAHUS
MOJTyYEHHBIX 3HAHWH Ui MPUHATUS TPAMOTHBIX PEIICHUH B CUTYaIUsAX, CBS3aH-
HBIX C XUMUYCCKUMHU SIBJICHUASIMH.

B yueOHoM mnaHe cpeaHero obimiero o0pa3zoBaHUs NpeaMeT «XuMus» 0azo-
BOTO YPOBHSI BXOJUT B COCTaB TMpeAMETHOW oOmactu «EcTecTBEeHHO-HAy4YHBIC
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJI1 U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Hefiemo).



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI I1I0 XU-
MHNUN HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS 00YyYaroIu-
MUCS TIPOTrpamMM CpeHero ooiiero oopa3oBaHus (JUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayduHo-MeTonnuecko OCHOBOM it pa3paOOTKU MIIAHUPYEMBIX pe-
3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro 00IIero 00pa3oBaHus SBIIETCA CUCTEMHO-
NEeATEIbHOCTHBIN MTOAXO/.

B cooTBeTcTBHM C CUCTEMHO-JIEATETLHOCTHBIM MOJX0JI0OM B CTPYKTYpE JUYHO-
CTHBIX PE3yJIbTaTOB OCBOCHHUS MpeAMETa « XUMHUs» HAa YPOBHE CpeAHEro oduiero oo-
pa30BaHUs BBIEIEHBI CIAEAYIOIINE COCTABISIOLIHE:

OCO3HaHUE O0YYAIOIUMHUCS POCCUICKON TPaXKTAHCKON MICHTUYHOCTH — TOTOB-
HOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

LEJICHANPABICHHOE PA3BUTHE BHYTPEHHHMX YOEXKICHUM JIMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalONIUXCs PYKOBOJICTBOBATHCS B CBOEH Jesi-
TEJIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MIPUCYIIMMHU 1IEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIM4KMe MPABOCO3HAHHUS SKOJOTUYECKOM KYJIbTYPhl M CIOCOOHOCTU CTaBHUTh
e U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MpeaMeTa «XUMUS» JOCTUTAIOTCA B €JIUH-
CTBE Y4YEOHOW M BOCHHUTATEIBHOM JESTEIBHOCTH B COOTBETCTBUU C T'yMaHUCTUYE-
CKMMH, COIIMOKYJbTYPHBIMU, JYXOBHO-HPAaBCTBEHHBIMU IEHHOCTSIMHU M HJCaTaMU
POCCHUICKOTO TPaskJaHCKOTO OOIECTBa, MPUHITHIMU B OOIIIECTBE HOPMAaMU U MPaBU-
JaMH TIOBEJEHHS, CIIOCOOCTBYIOIIMMHU MPOLECCAaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U
HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YYaOLTUXCA.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MIPEAMETa «XUMUSD» OTPAKAIOT cHPOpMUPO-
BAaHHOCTb OTIbITA MO3HABATEIBLHON U MPAKTUYECKOMN JI€ATEIbHOCTH 00YyYaroImUXCs 110
pealin3alyy IPUHATHIX B OOIIECTBE LICHHOCTEH, B TOM YHCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUSl O0YYaIOIIUMUCS CBOMX KOHCTUTYLMOHHBIX NpPaB M OOs3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPSAJIKY;

MIPE/ICTABIICHUS] O COIMAJILHBIX HOpPMaxX U MPaBUJIAX MEKIMYHOCTHBIX OTHOIIE-
HUI B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH MPU CO3AAHUM YUEOHBIX
IIPOEKTOB, PEIICHNU Y4€OHBIX M MO3HABATEIBHBIX 33/a4, BHITOJIHECHUH XUMHYECKUX
HKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY ¥ apTyMeH-
ThI IPYTUX TIPH aHATN3€ PA3INYHBIX BUIOB yU€OHOU eI TEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCTTUTAHUS

[EHHOCTHOTO OTHOIICHHS] K UCTOPUYECKOMY M HAYYHOMY HACJIEAMIO OTEYECT-
BEHHOM XUMUM;

YBAXEHUS K MPOIECCY TBOPYECTBA B 0OJACTH TEOPUH U MPAKTUIECKOTO MPUME-
HEHUS XUMUHU, OCO3HAHUS TOTO, YTO JIOCTHXKCHUS HAYKU €CTh Pe3yJIbTaT JJIUTEIbHBIX
HAOJIOICHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX MOUCKOB, MOCTOSHHOIO TpyAa
YUEHBIX U MPAKTUKOB;

MHTEpeca W MO3HABaTEIbHBIX MOTHUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHAIIM3e
nH(OPMAITUH O TTEPEAOBBIX JTOCTHKEHUSIX COBPEMEHHONW OTE€UECTBEHHOM XUMUMU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEJCHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKUMU SBJICHUSIMH, U
PUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOP-
MBI ¥ [ICHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE MOBEJCHUE U TIOCTYIIKH CBOMX TOBAPHINEH C TIO3H-
M HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHHUA [IEHHOCTEH 370pOBOro U 0e30MmacHoro oopasa KH3HU, HEOOXOIMMO-
CTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (M3MYECKOMY U MCHUXUYECKOMY
3J10POBBIO;

coOJIIoZIcHUs TIpaBUJI OE30I1aCHOTO0 OOpaIleHusl ¢ BelecTBaMu B OBITY, MOBCe-
JTHEBHOM KU3HU U B TPYJOBOM €ATEIbHOCTH;

MOHUMAaHUS [ICHHOCTU TPABII MHANBUIYATFHOTO W KOJUIGKTUBHOTO 0€30I1acHO-
T'O MOBEJICHUS B CUTYAIUSAX, YTPOKAIOMIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HaHUS MOCJIEICTBUIM U HENPUATUS BPEJIHBIX NMPUBbIYEK (YyOTpeOIeHus aj-
KOT0JIsl, HAPKOTUKOB, KypEeHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0OBATEILCKON IESTEIIBHO-
CTH, OOIIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JEATEIbHOCTH;

YCTAaHOBKU HA aKTUBHOE YYaCTHE B PEUICHUU MPAKTHUYECKUX 3a/1a4 COLUAIBLHON
HaIpaBJIEHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3Y4YEHHUI0 TpodeccHil pazauvyHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUMN 110 XUMHUH,

YBaXEHUS K TPYLY, JIOASIM Tpy/a U pe3ysibTaTam TPYyAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUAYaJbHON TPaeKTOpUU 0Opa3oBa-
HUs, Oynyuied npodeccun u peanu3anuu COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C y4é-



TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB M MOTPEOHOCTEM
00I111eCcTBa;

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKH 1I€JIECO00PA3HOr0 OTHOLIEHUS K IPUPOJIE, KAK UCTOYHUKY CyIlle-
CTBOBaHHs KU3HU HA 3eMIIE;

MOHMMAaHHUA TJI00aNTBHOTO XapaKTepa 3KOJOTHUYECKUX MPOOIeM, BIUSHUS SKOHO-
MHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLUAIBHOU CPEIbI;

OCO3HaHHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTUKEHUN XUMUU JJI PELLICHUS
BOIIPOCOB PAllMOHAIIBHOIO ITPUPOOIIOIb30BaHHS;

AKTUBHOT'O HENIPUATHSA NEHCTBUN, IPUHOCAIIUX BPEI OKPYKAIOIIEH PUPOIHOM
cpele, YMEHHUsI IPOTHO3UPOBATh HEOIAroNpHUSTHBIE HKOJIOTMYECKUE MOCIEACTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IIPENOTBPAIIATh UX;

HAJIM4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIbTYpHI,
OIBITA ACSATEIBHOCTH IKOJIOTMYECKOM HANPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMHU B MO3HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTHKE, CIIOCOOHOCTH
¥ YMEHUS aKTUBHO MPOTHUBOCTOSITH UIC0JIOTUN XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTH  MMPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLLECTBEHHON IIPAKTUKHY;

NOHMMAaHUA CTIeUM(UKH XUMUU KaK HayKH, OCO3HAHHS €€ poiu B (OpMUPOBa-
HUW PALMOHAJIBHOTO HAYYHOI'O MBIIUICHHS, CO3JaHUM LEJIOCTHOTO IPEICTABICHUSA
00 OKpy>KarollleM MUpPE KaK O €IMHCTBE NPUPOJIbl U YEJIOBEKA, B IO3HAHUU MPUPOJ-
HBIX 3aKOHOMEPHOCTEN U pEUIEHUH ITPOOJIEM COXPAHEHUSI IPUPOJHOIO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAUMMOCTH XMMMH Ul COBPEMEHHOMN LIMBUJIN3ALINN:
B €€ I'YyMaHHCTUYECKOW HANpaBJIEHHOCTH M BAXKHOM POJM B CO3JaHMH HOBOU 0a3bl
MaTepuaIbHOU KYJIbTYpPbI, PEUICHUH TI00AIBbHBIX MPOOJIEM yCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA — ChIPhEBOM, SHEPIeTUUECKOM, MUILIEBON U IKOJIOTUYECKON 0e30I1acHo-
CTH, B Pa3BUTHUU MEIULMHBI, 00ECIIEUEHUH YCIOBHUI YCIIEIHOTO TPYyAa U IKOJIOTHYE-
CKU KOM(DOPTHOM KU3HU KaXKJOTO WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IOHMMAHMUSA CYLIHOCTH METOIOB IIO3Ha-
HUSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJTyYae-
Mbl€ 3HaHMsI JUISl aHAJIM3a U OOBSACHEHUS SIBJICHUI OKPY>KAIOILIEro MHUpa U MPOUCXO-
JAMX B HEM M3MEHEHMH, YMEHHUA JellaTb OOOCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE
HAY4YHBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LIENBIO MOJTYYEHHs TOCTOBEPHBIX BBIBO-
J0B;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS I pellle-
HUS Ipo0JIEM B peasibHbIX )KU3HEHHBIX CUTYaLIUAX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENIBCKON 1EATEIIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENMPEPHIBHOMY O0Opa30BaHHMIO U caMooOpa3oBa-
HUIO, K aKTUBHOMY TIOJTy4EHHUIO HOBBIX 3HAHHI 110 XMMHH B COOTBETCTBUH C )KH3HECH-
HBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pa3MyHbBIX cepax mpodeccHoHaTbHOM
JESITEIILHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIC PE3yNIbTaThl OCBOCHHUS YYEOHOTO TpeaMera «XuMHUsS» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYUMBbIC JIJI (POPMHPOBAHUS MHUPOBO33PECHUS OO0YUYAIONTUXCS MEKIUCITUTLIH-
HapHbIe (MEXIPEIMETHBIC) OOIICHAYYHBIE TIOHITHS, OTPAKAIOIIUE IICJIOCTHOCTh Ha-
YYHOW KapTUHBI MHpa M CICHH(PUKY METOJOB TMO3HAHUS, MCIOJIb3YEMBIX B €CTECT-
BEHHBIX HayKax (Marepwisi, BEIICCTBO, SHEPTHs, SBJICHHE, MPOIECC, CUCTEMa, Hayd-
HBIA (aKT, IPHUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBaHUE, Ha-
OJI0/IeHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHC);

YHUBEpCalbHbIC yUeOHbBIC NCHCTBUS (TI03HABATEIbHBIC, KOMMYHHKATUBHEIE, Pe-
T'YJISTUBHBIE), oOecnieunBaromye GopMUpoBaHKEe (PYHKIIMOHAIBHONW T'PAMOTHOCTH M
COIMAJILHOW KOMITETCHITMH 00YJarOIIHXCS;

CIOCOOHOCTh OOYYAIOIIMXCS HCIIOIh30BaTh OCBOCHHBIC MEKIUCITUTIIIMHAPHBIC,
MHPOBO33pEHUYCCKHE 3HAHUS W YHHBEPCAJIbHBIC YUCOHBIC JCHCTBUS B IO3HABATE/Ib-
HOW M COLIMAJIbHOM TMPAKTUKE.

MeranpeaMeTHbIC PE3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU y4eO-
HBIMH 1TO3HABATEIbHBIMU, KOMMYHHUKATHBHBIMH M PETYJISTUBHBIMU JICHCTBHSMH.

OgJiaieHHe YHHBEPCAJbLHBIMH YUeOHBIMHU NMO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 0a30Bble JIOrHYEeCKHUE TEeHCTBHS:

CaMOCTOSITEJIbHO (DOPMYJIUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

OTIPECIIATH IEIU JSATSIIEHOCTH, 3aaBasi MapaMeTphbl U KPUTEPHH MX JTOCTHIKE-
HUS, COOTHOCUTH PE3YJIbTATHI ISATEIHPHOCTH C IIOCTABICHHBIMH LIEIISIMHU;

UCITOJIB30BaTh MTPU OCBOCHHWH 3HAHWUU MPUEMBI JJOTHYCCKOTO MBIIICHUS — BBIJC-
JSATh XapaKTEepPHbIC MPU3HAKK TOHITHH U YCTaHABIMBATh MX B3aUMOCBSI3b, HCIIOJIb30-
BaTh COOTBETCTBYIOIINE OHATHS JUISI OOBSICHEHUS OTICIBHBIX (DAKTOB U SBJICHUIA,

BBIOMpATh OCHOBAHUS W KPUTEPHH JIJIS KJIACCHU(UKAIIUU BEIICCTB M XUMHUIECKUAX
peakuuii;

yCTaHABJIMBATh MPUIMHHO-CICACTBEHHBIC CBSA3M MEXKIY U3YYaCMbIMH SBJICHUS-
MH;

CTPOUTH JIOTHYECKHE PACCYXJICHUs (MHIYKTHBHBIC, NCAYKTHBHBIC, 10 aHAJO-
THH), BBISBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX,
(GOpMYIMPOBATh BHIBOJIBI M 3aKTIOUYCHUS;



IPUMEHSTh B TPOIIECCE TMO3HAHUS, HMCIOIb3YEMbIE B XMMHH CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPa30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKHUMA
3HaK (CUMBOJ) 3JIEMEHTa, XUMU4ecKas (opMyIa, YPaBHCHHE XUMHUECKOU PEaKITUU —
IpU PElICHUH y4YeOHBIX MO3HABATEIbHBIX M NMPAKTUYECKUX 3a/ad, MPUMEHATHh Ha-
3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JIJIsl BBISIBIICHUS XapaKTEPHbBIX MPU3HAKOB U3Y-
YaEMBIX BEIIECTB U XUMUYCCKUX PEAKITUH.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB Hay4HOI'0 MTO3HAHUS BEIIECTB U XUMHUYECKUX PEaK-
LM,

bopMyaMpoBaTh LEIN U 33J]a4l UCCIEAOBAHUS, UCIIOIb30BaTh TOCTABICHHbBIC U
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS
¥ OCHOBBI i1 ()OPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAC-
MBIX CYXXIEHHM;

BJIAJIETh HABBIKAMU CAMOCTOSITEJIBHOTO TJIAHUPOBAHMS U MPOBEACHUS yUEeHUYE-
CKHX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOMATh 32 XOJOM IpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pPe3yiabTaT, (POpMYyIUPOBATH OOOOIICHUS U
BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB WCCIICIOBAHUS, COCTABIISITH
000CHOBaHHBIN OTUET O MIPOJICIAHHON PaboTE;

IpUOOPETATh ONBIT YYEHUYECKON MCCIIEIOBATENbCKON U MPOEKTHON JI€ITENIbHO-
CTH, TIPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEILHOMY TIOWCKY METO/IOB
pEIICHUS MPAKTUICCKUX 3a7a49, TPUMEHEHUIO PA3IMIHBIX METO/IOB ITO3HAHMSI.

3) pabora ¢ nnopmanuei:

OpPUEHTHUPOBAThCA B  PA3MYHBIX HUCTOYHHUKAX HHpopManuu (Hay4dHO-
NOMyJIsipHAast JTUTEPATYpa XUMHUECKOTO COJIEPKaHMsl, CIIPABOYHbIE TTOCOOUS, PECYPCHI
WuTepHeTa), aHAM3UPOBATh MHGOPMAIIMIO PA3TUYHBIX BHIIOB U (OPM IMpeECTaBIIe-
HUSI, KPUTUIECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IM4YHbIe METOABI MIPU MOUCKE U OT-
oope uHpopManru, He0OXOIUMOM 711 BHIMOJIHEHHUS! YUEOHBIX 3a/1au ONpPeAeTIEHHOTO
THUIIA;

pUOOPETaTh OMBIT UCIOJIB30BAHUS WH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEX-
HOJIOTHH M Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BHIOMPATHh ONTUMAJIbHYIO POpMY IIpeacTaBiIeHUs] HHGOpMAIIUH
(cxembl, rpaduKu, AUArpPaMMBbl, TaOJIULIBI, PUCYHKH U IPYTHE);

WCITOJIB30BaTh HAYYHBIN S3BIK B KAQ4E€CTBE CPEJICTBA MPHU PabOTE ¢ XMMUYECKOM
uH(pOpMaIe: MPUMEHATh MEKIIPEAMETHBIC ((PU3NYECKe U MaTeMaTHYECKHE) 3Ha-
KU U CUMBOJIBL, (POpMyJIbI, a0OpeBUATYpPbl, HOMEHKIJIATYPY;

UCII0JIb30BaTh U MPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJIsA/I-
HOCTH.



OBiaseHue YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/laBaTh BOTPOCKHI TIO CYIIECTBY OOCYXKJTaeMOil TeMbl B XOJE JUanora W/vin
JMCKYCCUH, BBICKA3bIBaTh HjieH, (HOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHMSI IPE/TIOKEHHOM 3a/1a4;

BBICTYIIaTh C MPE3CHTAIlMEH pPe3ylbTaTOB MO3HABATEILHOMN NEATEIHHOCTH, TO-
JyYEHHBIX CaMOCTOSTEIFHO WJIM COBMECTHO CO CBEPCTHUKAMM TP BBHITOTHCHUH XU-
MUYECKOTO IKCIMEPUMEHTA, MPAKTUUECKONH pabOTHI 1O WCCIICOBAHUIO CBONCTB H3Y-
JaeMbIX BEIIECTB, peaM3aliy Y4eOHOTO MPOeKTa M (OPMYIMPOBATH BBIBOJBI 11O Pe-
3yJlbTaTaM MPOBEACHHBIX MCCIEAOBAHUN MyTEM COTJIACOBAHUS MO3UIMN B XO/a€ 00-
CYXXICHHs 1 0OOMEHAa MHEHUSIMHU.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMMU:

CaMOCTOSITEJIbHO TUTAHUPOBATh W OCYIIECTBIISATh CBOIO TO3HABATEIBHYIO JEsi-
TEIBHOCTH, ONPEesisl €€ Ield U 3aJ1a4d, KOHTPOJIUPOBATh U 10 MEepe HEOOXOAUMO-
CTH KOPPEKTUPOBATH MpeIaraeMblii alTOPUTM JISHCTBUI TIPU BBHITIOJIHEHUHU YUEOHBIX
U HCCIIEZIOBATEIbCKUX 3aJ1ad, BIOMpaTh Hanbosee 3(HEKTUBHBIN CIIOCO0 MX perre-
HUS C y4ETOM TOJTYYCHHS HOBBIX 3HAHUW O BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIbBHOCTH Ha OCHOBE CaMOaHaIn3a U
CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KIIACC

[IpeameTHBbIE PE3YIIBTATHI OCBOCHMS Kypca «Oprannyeckast XuMHUsD» OTPaKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN O XUMUYECKON COCTABJISFOIICH €CTECTBEH-
HO-Hay4YHOM KapTUHBI MUPA, POJIM XMMUHU B [TO3HAHUU SIBICHUN NPUPOJBL, B POpMHU-
POBaHMM MBILUIEHUS U KyJIbTYpPbl JIUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, He-
00X0UMOM AJIsl pelIeHHs TPAKTHUECKUX 3a/1a4y U 3KOJOTHYECKH 000CHOBAHHOTO OT-
HOULIEHUS K CBOEMY 3JI0POBBIO M IPUPOJHOU CPELIE;

BIIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHWM, KOTOpas BKIIIOYACT: OCHOBOIIOJA-
raroIlye NOHATHUS (XMMHUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAsI 000J0YKa aToMa, Mo-
JIEKyJla, BAJICHTHOCTb, JIEKTPOOTPULIATEIIBHOCTh, XUMHUUYECKasd CBs3b, CTPYKTypHas
dopmyna (pa3BEpHyTasi U COKpaIIEHHasA), MOJIb, MOJISIpHASI MAacca, MOJIAPHBIA 00BEM,
YIIEPOAHBIN CKeNeT, (PYHKIMOHAIbHAS Tpylna, pajukai, U30Mepus, H30MEphl, TO-
MOJIOTUYECKUHN PsAZl, TOMOJIOTH, YII€BOJOPObI, KUCIOPOA U a30TCOACPIKAILME CO-
CAUHEHUsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEHU-
HEHUs1); TEOPUH U 3aKOHBI (TEOpHs CTPOEHUsl opraHnyeckux Bemects A. M. bytie-
pOBa, 3aKOH COXPAHEHMSI MAcChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3BIK
XUMHH; MAPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE ITOHUMAHMS ITPUYUHHOCTU
Y CUCTEMHOCTH XMMHMUYECKUX SIBJICHUM, PaKTOJOTNYECKUE CBEACHHS O CBOMCTBAX, CO-



CTaBe, IMOJIyUCHUU M OE€30MacCHOM HCIIOJIb30BAHUM BaXHEUIIMX OpPraHUYECKHUX Be-
IIECTB B OBITY U MPAKTUYECKON JCSTEIbHOCTU YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISTh XapaKTepHbIC MPU3HAKU MMOHSATHH, ycTa-
HABJIMBATh MX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOUIUE MOHSATHUS MPU OMUCA-
HUU COCTaBa, CTPOEHUS U MPEBPAILEHUNA OPTaHUYECKUX COCIMHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY JUISI CO-
CTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (hopMy
OpraHUYECKUX BEIIECTB U YPABHEHUN XMMUUYECKUX PEAKIUH, U3rOTaBIMBATh MOJIEIH
MOJIEKYJI OPraHUYECKHUX BEIIECTB JJIs WIUTIOCTPAIIMU UX XUMHYECKOTO ¥ IPOCTPAHCT-
BEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAICKHOCTh MU3yUYEHHBIX Op-
TFaHUYECKHUX BEIIECTB MO UX COCTaBY U CTPOCHHIO K ONMpeAeNEHHOMY KiacCy/Tpymre
COEIMHEHHM (YIJIEBOJOPOAbI, KHCIOPOJ U a30TCOJAEpX AIINE COCIUHEHHUS, BBICOKO-
MOJIEKYJIIPHBIE COEAMHEHUS), 1aBaTh UM HA3BaHUS MO CUCTEMATUYECKOM HOMEHKJIa-
type (IUPAC), a Takxke NpuBOAUTH TPUBUAJIBHBIE HA3BAaHUS OTAEJIbHBIX OpraHuye-
CKHUX BEILIECTB (3THJICH, MPOIMUJICH, AlleTUJIECH, STHJICHTJIUKOJb, TJIULEPHUH, (EHOI,
dbopMmanbaerua, aneTanbIeria, MypaBbuHas KHCIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K03a, PPYyKTO3a, Kpaxmal, leJI0J103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEIEIATh BUIbl XMMUUYECKOW CBA3U B OpraHuye-
CKHUX COEJIMHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSTH MOJIOKEHHUSI TCOPUU CTPOCHUS OPraHU-
yeckux BeniecTB A. M. bytiepoBa mist 00bsICHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB
OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKUE U
XMMHYECKHE CBOMCTBA TUIMYHBIX MPEIACTABUTENEH Pa3IMYHBIX KJIACCOB OpraHuye-
CKHX BeILEeCTB (M€TaH, 3TaH, STUJICH, MPOMIIEH, aleTuiIeH, oyraauen-1,3, metunly-
TagueH-1,3, 6eH30J1, METaHOJI, 3TAHOJ, STUJIICHTJIMKOJb, TJIMLIEPUH, (EHOI, aleTalb-
JeruJl, MypaBbUHAsl U YKCYCHasl KUCIIOTHI, MIIOK03a, Kpaxmall, 1eJUIH0103a, aMUHOYK-
CyCHas KHCIJIOTa), WIUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEKYy HUMU YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUi C UCTIONb30BAaHUEM CTPYKTYPHBIX (pOopMyT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEepHU30BaThb HCTOUYHUKHU YTIIEBOIOPOIAHOIO
ChIpbs (HeTh, IPUPOJHBIN Ta3, Yrojib), CIOCOOBI UX MEPEepabOTKU M MPAKTHUYECKOE
IpPUMEHEHHUE TPOYKTOB NEPEepadOTKY;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJAUTH BBHIYUCICHHS MO0 XMMUYECKUM ypaBHE-
HUSM (Macchl, 00bEMa, KOJIMUECTBA UCXOHOTO BEIIECTBA HIIM MPOIYKTa PEAKIIMH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYK-
TOB pPEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJIETh CUCTEMOM 3HAHUNA 00 OCHOBHBIX METOJIAX
HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU NIPU U3YUCHHUH BEIIECTB U XUMUYECKUX



ABJICHUN (HAOJIO/IEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE), HCIIOIb30BATh
CHCTEMHBIC XUMHUYECKHUE 3HAHUS JJIS1 IPUHATUS PEIICHUN B KOHKPETHBIX KU3HECHHBIX
CUTYyalHsIX, CBS3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MpPAaBWIIA MOJB30BAHUS XHUMHUYECKOM
NOCyJ10i U 1abopaTOpHBIM 000PYIOBAHUEM, A TAKXKE MPaBUIIa OOpAILIEHUS C BEUIECT-
BaMH B COOTBETCTBHUHM C WHCTPYKIIUSMHU IO BBITIOJIHEHHUIO JTa0OPATOPHBIX XUMHUYE-
CKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM MJIAHUPOBATH U BBIMNOIHATH XUMUYECKUM IKCIIEPU-
MEHT (IIpeBpallleHHs OPTaHUYECKUX BEILIECTB MPU HAIPEBaHUU, MOJyUYECHHUE dTUJICHA U
U3YUYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTAHUYECKHUX BEUIECTB, JI€HATYypa-
usi OENKOB MPU HArpeBaHUM, IIBETHBIE PEAKIMH OEITKOB) B COOTBETCTBUU C IPABH-
JaMH TEXHUKH O€30MacCHOCTH MpU OOpalIeHUH C BEUIECTBAMH U JaOOPaTOpHBIM 000-
pPYZIOBaHHUEM, MPEJCTABIATh PE3YJIbTATHl XUMUYECKOTO SKCIIEPUMEHTA B (hopMe 3aIiu-
CH ypaBHEHMI COOTBETCTBYIOLIMX peakuuid U (HopMyIupoBaTh BHIBOJBI HA OCHOBE
OTUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUIN KPUTUYECKU aHAIM3UPOBATh XUMHUYECKYI0 HH(DOP-
MAaIuIo, MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpeICTBa MaccOBOW HH(pOpMAIUH,
HNHTepHET 1 IpyTHX);

c(hOpMUPOBAHHOCTh YMEHUN COOMIOAATh MpaBuia IKOJIOTMYECKHU LieJIecoo0pas-
HOTO TOBEJCHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B IEJIIX COXPAHEHUS CBOETO 3]10-
POBbSL M OKPYXAIOLIECH MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JCHUCTBHUS Ha
JKVBBIE OPTaHU3MBbI OIPENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICH ITOKa-
3arens [1/IK, nosicHsATh Ha mpuMepax crnocoObl YMEHBIICHUS U MPEJOTBPAILICHUS UX
BPEITHOT'O BO3JECHCTBUS HA OPraHU3M YEJIOBEKa,;

Ui O0y4aroUuMXcs C OrPAaHUYCHHBIMU BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATH 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METO/AAX MO3HAHHS BEIIECTB U XUMHU-
YECKUX SIBJICHUM;

JUTSL CJICTIBIX M CIIA0OBUISAIIMX 00YYAIOIIUXCS: YMEHUE UCIIOJIb30BaTh pesibePHO-
TOUEUHYIO cucteMy obo3HaueHwuit JI. bpaiins nns 3anucu xumudeckux Gopmyit.

11 KJIACC

[TpenMeTHbIEC pe3yabTaThl OCBOCHHS Kypca «OO01as 1 HeopraHnueckass XUMHUsD)
OTPAKAKOT:

c(hOpMUPOBAHHOCTD MPEICTABICHUN: O XUMUYECKON COCTABJISIOIIEH €CTECTBEH-
HO-HAYYHOM KapTHUHBI MUPA, POJIM XMMHUU B MIO3HAHUU SIBJICHUHN MPUPOJbI, B (popmu-
POBAHUU MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (PyHKIIMOHAIBHON IPaMOTHOCTH, He-
00X0UMOM AJIsl pelIeHHs TPAKTHUECKUX 3a/1a4d U 3KOJOTHYECKH 000CHOBAHHOTO OT-
HOUIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM CPELIE;



BJIQJICHUE CUCTEMOW XMMHUYECKMX 3HAHMM, KOTOpas BKIIIOYAECT: OCHOBOIIOJA-
raronme MOHATHS (XMMHYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- AIEKTpPOHHBIE Op-
OuTamy aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJIIPHBI 00BEM, BaJIGHTHOCTD, SJIEKTPOOT-
pHULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBSA3b (KOBAJIECHTHAs, HOHHAs, Me-
TaJJIn4yecKasi, BOJOPOJIHAs ), KpUCTAIINYECKas! PEIETKA, TUIIbI XUMUYECKUX PEaKLUi,
pPacTBOP, IEKTPOJIUTHI, HEAIEKTPOIUTHI, NEKTPOJUTHUECKAS TUCCOUUALUS, OKUCIIHU-
T€Jb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOW PEAKLIUHU, XUMUYECKOE PABHOBECHE);
TEOPUU U 3aKOHBI (TEOPUS IIEKTPOJUTHUECKON AUCCOLUALINY, IEPUOIUYECKHUI 3aKOH
. . Menpneneesa, 3aKOH COXPaHEHHUSI MAcChl BEIIECTB, 3AKOH COXPAaHEHHUs U IIpe-
BpAlllEHUs] DHEPTUM [IPU XUMHUUECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
SA3bIK XUMHUHM, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIUE B OCHOBE NOHUMAHUS IIPUYMH-
HOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, ()aKTOJIOTMUECKUE CBEICHUS O CBOMCT-
BaxX, COCTaBe, MOJIYYEHUH U O€30MacHOM HCIIOJIb30BAHUM BAXKHEMILIMX HEOpraHuye-
CKHX BEILECTB B OBITY U IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIISTh XapaKTepHbIC PU3HAKU MMOHSATHH, ycTa-
HAaBJIMBATh MX B3aWMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLIME MOHATHUS MPU ONMUCA-
HUU HEOPTaHWYECKUX BEUIECTB U UX MPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHUN MCIIOJIB30BaTh XUMUYECKYH0 CHUMBOJIUKY JUISI CO-
CTaBJIEHUs (POPMYJI BELLIECTB U YPABHEHUM XUMUYECKUX PEAKIIMNA, CHCTEMAaTHYECKYIO
HomeHkJaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEJIbHBIX HEOPraHUYECKUX Be-
1iecTB (yrapHbli ra3, YIVIEKUCHBIA a3, aMMUaK, ram€Has U3BeCTb, HEram€Has W3-
BECTh, IUTHEBASI CO/AA, IUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHMU OIPEAEIATh BAJEHTHOCTh U CTENEHb OKHCICHUS
XUMHUYECKUX IJIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTABA, BUJ XUMUYECKOHN CBsI-
31 (KOBaJE€HTHAsl, MOHHAs, METAJUIMYECKAs, BOJIOPOAHAs) B COCIMHEHUSX, TUIl KpH-
CTAJUIMYECKON PEHIETKM KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJEKYJISIpHAs, HOHHAs,
METaJIJIMYECKast), XapakTep Cpelbl B BOIAHBIX PacTBOpaX HEOPTaHUYECKUX COEIUHE-
HUM;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAAIICKHOCTH HEOPTaHUUECKUX
BEIIECTB M0 UX COCTaBY K OMpENEIEHHOMY KJIacCy/Tpymie COSAMHEHUU (IPOCThIe
BEIIECTBA — METAJUIbl U HEMETaJUIbl, OKCHJbI, OCHOBAHUS, KHUCIOTHI, aM(pOTEpHBIC
TUJIPOKCH/IBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpBIBaTh CMBICI IIEpUOANUYECKOro 3akoHa [l. 1.
MenzeneeBa U JIEMOHCTPUPOBATH €TI0 CHCTEMATHU3HUPYIOIIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO0 (DYHKLINU;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMEHTOB 1—4 nepruonos Ileproandeckoil cUCTEMBI XMMUYECKUX dJIe-
meHToB 1. 1. MenneneeBa, uCnob3ys MOHATUS «S-, P-, d-2JIEKTPOHHBIE OpOUTAINY,
«IHEPreTUYECKHE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS! CBOWCTB XMMH-



YECKHUX 3JIEMEHTOB U UX COCIMHEHUM 10 nepuoaaM u rpynmam [lepuoanyeckoi cuc-
TEMbI XUMHUUYECKHUX 351eMeHTOB /1. V1. Meneneena;

c(hOpMHUPOBAHHOCTh YMEHUU XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYE-
CKHME CBOMCTBA HEOPIraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAATH CYIIE-
CTBOBaHUE TEHETUYECKOW CBSI3U MEXKYy HEOPraHWMYECKMMHU BEILIECTBAMHU C MOMOILBIO
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUYECKUE PEAKIIMU 0 pa3-
JMYHBIM MpPU3HAKaM (YUCITY U COCTABY pearupyrouux BEeUECTB, TEII0BOMY 3 PexTy
peaKkiiy, U3BMEHEHHIO CTEIIeHEeN OKUCIICHUSI JIEMEHTOB, OOPaTUMOCTH PEaKIUH, y4ya-
CTHUIO KaTaJlu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHHSI PEAKIMHA Pa3TUYHBIX TH-
OB, TOJIHBIE M COKpAIIEHHbIE YpaBHEHUs peaKlUuii MOHHOTO OOMEeHa, YYUThIBas ycC-
JIOBUS, TIPY KOTOPBIX 3TU PEAKLUUHU UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIIMM, MOATBEPKAAIOIINE KayecT-
BEHHBII COCTAB PA3JIMYHBIX HEOPTAHMYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM ITy-
TEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

chOpMUPOBAHHOCTh ~ YMEHUH  pacKpbiBaThb  CYIIHOCTb  OKHUCJIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEACTBOM COCTABJICHHUS 3JEKTPOHHOrO OanaHca
ATUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM
peaxkuu OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3zaeiicTBus (mpunuun Jlelllatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMHUYECKUE IMPOIECCHI, JIexkKa-
M€ B OCHOBE MPOMBILIIJIEHHOTO MOJIYYEHUS CEPHOM KHUCJIOTHI, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTh MPEJCTaBICHUI 00 OOLIMX HAYYHBIX MPUHIHUIAX U IKOJIOTHYE-
CKUX MpoOiIeMax XMMHUECKOTO IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIUUCIEHUS C UCIOJIb30BAaHUEM OHS-
TUS «MaccoBas JI0Ji BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHHWM ra30B MpU XU-
MUYECKUX PEaKIIMIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJIHYECT-
BY BEIIECTBA, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOLIUX B PEAKIMH BEIIECTB, TEI-
J0BOro 3 deKTa peakliui Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, IIPEeBpa-
LIEHUSA U COXPAHEHUsI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MpPAaBWJIA MOJB30BAHUS XHUMHUYECKOM
nocyAon u 1abopaTopHbIM 000pYAOBAHUEM, a TAKXKE MpaBuiia 0OpalleHus ¢ BEeIIeCT-
BaMU B COOTBETCTBUU C WMHCTPYKLHUSMH IO BBIMOJIHEHHUIO JIAOOPATOPHBIX XUMHUYE-
CKHX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM MJIAHUPOBATH U BBINOIHATH XUMUYECKUM IKCIIEPU-
MEHT (pa3yioKeHUe MEePOKCHa BOJOPOJa B MPUCYTCTBUU KaTaau3zaropa, onpenesne-
HUE CPeJlbl pACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MUHJMKATOPA, BIUSHUE



pa3inuuHbIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKON pEaKIMH, Peakiud MOHHOTO oOMe-
Ha, KAYeCTBEHHbIE PEAKIMU Ha Cyib(aT-, KapOOHAT- U XJIOPHI-aHUOHbI, HA KaTHOH
aMMOHHsI, PELICHUE JKCIIEPUMEHTAIBHBIX 3a1a4d 110 TeMaM «Mertaibe» n «Hemeran-
JbI») B COOTBETCTBUM C IPABUJIAMU TEXHUKH 0€30I1aCHOCTHU IPHU OOpallleHUH C Belle-
CTBaMH U JaOOPATOPHBIM 00OPYIOBAaHUEM, MIPENCTABIATh PE3YJIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B (POpME 3aMUCH YpaBHEHUI COOTBETCTBYIOIIUX PeaKIUii U PopMyIH-
pPOBATh BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUIN KPUTUUYECKU aHAIM3UPOBATh XUMUUECKYIO HH(DOP-
MaluIo, OJYyYaeMyl0 U3 Pa3HbIX UCTOYHHUKOB (CPENCTBA MAacCCOBOM KOMMYHMKAIUH,
HNHTepHET 1 IpyTHX);

c(hOpMUPOBAHHOCTh YMEHUN COOJII0aTh MpPaBUiia SKOJIOTHUYECKHU Lieraecoo0pas-
HOTO TOBEJCHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B IEJIIX COXPAHEHUS CBOETO 3]10-
POBbS M OKpYXKAroleld NPUPOAHON CPENbl, OCO3HABATh ONACHOCTH BO3ICHCTBUS Ha
JKUBBIC OPTaHU3MBbI ONPEIEIEHHBIX BEUIECTB, IOHUMAas cMbIci nokasareins 111K, mo-
SCHATHh HA MPUMEpax CIOCOOBI YMEHBIICHHS] U MPEIOTBPALICHHUS UX BPEIHOTO BO3-
JEHUCTBUS Ha OPTaHU3M YEJIOBEKa;

Ui O0y4aroUuMxcs C OrPaHUYCHHBIMH BO3MOXHOCTSMHU 3/I0POBbS: YMEHHE
IPUMEHATH 3HaHHUsSI 00 OCHOBHBIX JOCTYIHBIX METO/AAX MO3HAHUS BEIIECTB U XUMHU-
YECKUX SIBJICHUM;

JUIS CTIETIBIX M CA00BUIAIIMX O0YUYaIOIIUXCSI: YMEHUE UCTIOIb30BaTh peabehHO-
TOUEUHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyit.



COJEPXKXAHUME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHMYeCKOW XHMHUU: €€ BOZHHUKHOBEHHUE, PAa3BUTUE M 3HAUCHHE B
IOJIYYEHHUH HOBBIX BEIIECTB U MaTEpUasoB. Teopus CTPOCHUSI OPraHUYECKUX COEIu-
Henuid A. M. Bytnepona, e€ ocHOoBHBIE moJiokeHHs. CTPYKTypHBIE (HOPMYJIIBI Opra-
HUYECKUX BEHIECTB. ['oMomorus, u3oMepusi. XMMHUECKas CBSI3b B OPraHUYECKUX CO-
€AUHEHUSX — OIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o knaccupukanuu oprannyeckux Bemiects. HomenkiaTtypa op-
FaHUYECKUX COCJIMHEHUH (CUCTEMAaTUYeCKas) U TPUBUAJIbHbIC HAa3BaHUS BAXKHEUIIIUX
MPEACTABUTENICH KJIACCOB OPTaHMYECKUX BEILIECTB.

DKCIIEpUMEHTAJIbHBIE METOJbl M3YUYEHHUsI BEIIECTB M UX MPEBpalCHUI: O3HA-
KOMJIEHHE ¢ o0pa3liaMyd OpraHuYecKUX BEUIECTB M MaTepHaliaMH Ha UX OCHOBE, MO-
JETUPOBAHUE MOJIEKYJl OPTaHUYECKUX BEUIECTB, HAOJIIOICHUE U OMUCAHUE JI€MOHCT-
PAllMOHHBIX ONBITOB MO TMPEBPAIICHUI0O OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBnieHue, 0OyTIIMBaHUE Y TOPCHHE).

YraeBoaopoasl

AJIKaHBI: COCTaB U CTPOECHUE, FTOMOJIOTUYECKUH psiA. MeTaH U 3TaH — IpoCTel-
HIMe MPEICTABUTENN AJIKAHOB: (pU3MYECKHMEe U XMMUYECKHE CBOMCTBA (peakuuu 3a-
MEILEHHS U TOPEHUS ), HAX0XKICHUE B MPUPOJEC, MOJYUCHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUECKUU PsF. DTUJIEH U TMPONUIEH —
POCTEUIINE MPEACTABUTENM AJIKEHOB: (PU3MYECKUE U XMMUYECKHE CBOMCTBA (peak-
MU TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUIpaTallii, OKUCIECHUS U MOJIMMEPU3AIUN),
MOJIYYEHHE U IPUMEHEHHUE.

Anxanuensl: OytaaueH-1,3 u metundyragueH-1,3: ctpoeHue, BaKHEUIINE XU-
MUYECKHE CBOMCTBA (peakuusi nmonumepusaiuu). [lomyyeHre CUHTETUYECKOro Kay-
YyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTHYECKUN psijl. ALIETHIICH —
MPOCTECUIINN TPEACTABUTENh AJTKWHOB: COCTaB, CTpPOCHHUE, (U3MYECKUE U XUMHUYE-
CKHME CBOWCTBA (peakiuu TUIPUPOBaHUs, raJOTC€HUPOBAHUS, TUApaTallii, TOPEHUS),
MOJIyYEHHE U IPUMEHEHHE.

Apensbl. beH3on: cocTaB, cTpoeHue, PU3NYECKUe U XMMHYECKUE CBOMCTBA (pe-
aKlUM TaJOT€HUPOBAHUS U HUTPOBAHUS), MOJyYE€HUE U MpuUMeHenue. Tonyon: co-
cmae, cmpoenue, usuyecKue u Xumuieckue c8oUcCmaea (peakyuu 2an02eHuposanus u
HUMPOBAHUsL), NoJyyeHue u npumernerue. TOKCUMUHOCTb apeHOB. |'eHeTu4ecKasl CBsI3b
MEXKy YIIEBOAOPOJAMH, IPUHAIIEKAIMMHU K PA3JTUYHBIM KIIACCaAM.



[TpupoHble HCTOYHUKH YTIIEBOAOPOIO0B. [IpupoaHbiii ra3 U monyTHbIE HETS-
Hble Ta3bl. HedTs 1 €€ nmpoucxoxaerune. CriocoObl epepaboTku HeTH: TTepEeroHka,
KPEKUHT (TePMUYECKUN, KaTATUTHIECKHi), muponu3. [IpoaykTel nepepaboTku Hed-
TH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTU U B ObITy. KaMeHHBINH yroyib U MPOIYKTHI
€ro nepepadoTKHU.

OKCIEepUMEHTAIBHBIE METObl M3YyYEHHsI BELIECTB M MX NPEBpALECHUMN: O3HA-
KOMJICHHE C oOpa3lamu IIacTMacC, KaydyyKoB M pe3uHbl, kojutekiuu «HepTb» u
«YTO0Jb», MOAECIUPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U ralOr€HONPOU3BOAHBIX, MPO-
BeJICHUE NPAKTUYECKON pabOThI: MOTYyYEHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuétnrie 3agaun.

Boruncnenus mo ypaBHEHHIO XMMHUECKON PeakIuy (Macchl, 00bEMa, KOJTUYECT-
Ba MCXO/HOTO BEIIECTBA WM MPOAYKTA PEAKIMH [0 U3BECTHBIM Macce, 00bEMY, KO-
JMYECTBY OAHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHON U ATAHOJI: CTPOCHHE, (u3Hue-
CKHE U XMMUYECKUE CBOMCTBA (PEAKUMHU C AKTUBHBIMU METAJJIAMH, IaJIOT€HOBOI0PO-
JaMH, TOpEHHE), NpUMEHEHHE. BoaopoaHble CBA3M MEXIYy MOJEKYJIaMH CIIMPTOB.
JlelicTBuEe METaHOJa ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHpie CMPTHI. DTUICHIIIUKOIb U TJIULEPUH: CTPOEHUE, GU3HUECKHUE
Y XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU METANIAMH, Ka4eCTBEH-
Has peakiysi Ha MHOTOATOMHbIE ciupThl). JlelicTBue Ha opranu3m yesnoBeka. [Ipume-
HEHHE TTIMLIEPUHA U STUJICHIJIUKOJIA.

®deHoJI: CTpOEHHE MOJIEKYJIbI, (PU3NYecKrue U XUMUYeckue cBoicTBa. Tokcuy-
HOCTh (peHona. [Ipumenenue denoa.

Anbneruapl u kemoHvl. DopMabAETH, alleTalbICTU: CTPOCHUE, (PU3NIECKHIE
Y XMMUYECKHE CBOWCTBA (PEaKIMU OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE pe-
aKIUK), TOJIyYeHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeelibHbIe KapOOHOBBIE KUCIOThl. MypaBbuHAsl U YKCyCHas
KHUCTIOTBI: CTpOoeHHEe, (pU3MUecKre U XUMHUYECKHE CBOWCTBa (CBOICTBa, oOmue Jis
KJ1acca KUCJIOT, peakuus dTepudukaium), noiyuyeHue u npumeHenue. CreapuHoBast v
OJIEMHOBAsI KUCIIOTHI KaK MPEACTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnosxHble 3Qupbl KaK NPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX
a¢pupoB. Kupsl. ['naponus xupos. [lpumenenue xupos. buonorudeckas poib Ku-
pOB.

VYriaeBojsl: cocTaB, KiaccupuUKaius yrieBooB (MOHO-, M- U TOJMCAXapUibl).
['11r0K03a — MpOCTEeUIINM MOHOCAXapHa: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI, (hu3nye-
CKME U XMMHUYECKHe CBOMCTBa (B3ammopeicTBue ¢ ruapokcuaom meau(ll), oxucre-
HUE aMMHAYHBIM pacTBOpoM okcupa cepedpa(l), BoccranoBneHue, OpOKEHUE TITFOKO-



3b1), HAXOXKJICHHE B TMPUPOJE, MpPUMEHEHUe, Oumojoruyeckas posib. DOTOCHHTES.
®pyKTO3a KaK U30MEp TITFOKO3HI.

Kpaxwman u niemutonos3a kak npupoiaeie moauMepsl. CTpoeHre Kpaxmasa U 1e-
J107103bl. PU3HUECKUE U XMMUYECKHE CBOMCTBA KpaxMala (TUIpOJu3, KaueCTBEHHAs
peaKIus ¢ UOJI0M).

DKCIepUMEHTAIbHBIE METObI U3YYCHHS BEIIECTB M WX MPEBPAICHUA: TTPOBE-
JieHue, HaOIIOJICHUE W OINHMCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIMPTOB,
KAUeCTBEHHbIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKUCIEHUE HTAaHOJA OKCHUIOM
meu(1l)), MHOrOaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TIIMIIEPUHA C THAPOKCUIOM
menu(Il)), anpmernmoB (OKHUCIEHHME aMMHMAYHBIM pacTBOpoM okcupaa cepedpa(l) u
rugpokcuom meau(Il), B3aumoencTBie Kpaxmalia ¢ MOJIOM), IPOBEJICHUE TTPAKTH-
YeCcKOM paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3agaun.

Briuucienus mo ypaBHEHUI0 XUMHUYECKON peakinu (Macchl, 00bEMa, KOJIUYECT-
Ba MCXOJTHOTO BEIIECTBA WJIM MPOYKTa PEAKIIMU IO M3BECTHBIM Macce, 00bEMY, KO-
JMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKITHH).

A3oTcozepkaime OpraHuIecKue COCTMHCHHUSI.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHudyeckue coenuHeHus. Ouznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha rpuMepe mminHa). buonoruueckoe 3Have-
HUE aMUHOKUCTOT. [lenTusl.

benku xak mpuposHbIE BRICOKOMOJEKYJISIpHBIE coenuHenus. [lepBuunas, BTO-
pUYHas U TPETUYHAsI CTPYKTypa OelKkoB. XUMHYECKHUE CBOMCTBA OEJIKOB: THUAPOIU3,
JIeHaTypallys, KaueCTBEHHbIEC PeaKluy Ha OEJIKH.

DKCneprUMEHTAIbHbIE METO/bl U3YUYEHUS! BEUIECTB U UX MpEBpalleHuil: HabIto-
JICHUE W OTMCAHNE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIHs OCIKOB MMPU HArpeBa-
HUH, IBETHBIC pEaKLUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIE TOHATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUI: MOHOMED, T0-
JUMEP, CTPYKTYPHOE 3BEHO, CTETNICHb MOJUMEPHU3AINH, CPEAHSS MOJICKYJIsIpHasi Mac-
ca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COSAMHEHUN — MOJTMMEpPH3a-
IIUS U TIOJITMKOH/ICHCAIIHSL.

DKCIepUMEHTAIbHBIE METOJbl M3YYEHMsI BELIECTB M MX MPEBpAIEHUN: O3HA-
KOMJIEHUE C 00pa3iiaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMacc, Kayuy-
KOB.

MexnpenMeTHBIE CBA3H.

Peanuzanus MmexnpeIMEeTHBIX CBS3€H NMpU U3yUYEHUU OpraHnYecKori xumMuu B 10
KJIACCE OCYIIECTBIISIETCSl Yepe3 HMCIOJIb30BaHUE Kak OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHATUH, SBJISIOIMIUXCS CUCTEMHBIMH JIJI1 OTJAEIbHBIX MPEAMETOB €C-
TECTBEHHO-HAYYHOTO ITUKIIA.



OOmume ecTeCTBEHHO-HAYYHBIC TOHSTHUS: SIBJICHUE, HAy4YHBIA (DaKT, TUIIOTE3A,
3aKOH, TEOPHsl, aHAJIN3, CHHTE3, KJIacCU(UKAIUs, IEPUOJUIHOCTh, HAOIIOACHUE, U3-
MEpEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNUE.

dusuka: marepus, JHEPrHs, Macca, aToM, 3JEKTPOH, MOJIEKyJa, dHepreThde-
CKHUU YPOBEHb, BEILECTBO, TE€NO, 00BEM, arperaTHoe COCTOSTHUE BelIecTBa, Guznye-
CKHE€ BEJIMYMHBI M €TMHUIIBI X U3MEPCHHSI.

buonorus: xnetka, opranusm, 6uochepa, oOMEH BEIIeCTB B OpraHusme, GpoTo-
CUHTE3, OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIKU, YIIICBOBL, KUPBI, PEPMEHTHI).

['eorpadusi: MUHEpaIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMaeMbIe, TOIUIMBO, Pe-
CYPCBL.

TexHONOTHS: MUIIEBbIC MPOIYKTHI, OCHOBBI PAITMOHATILHOTO TTUTAHUS, MOIOIIINE
CpencTBa, JEKAPCTBEHHBIE W KOCMETHYECKHUE Mpenaparhl, MaTepuaabl U3 HCKYCCT-
BEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKHUH 3JIeMeHT. AToM. SAapo aromMa, U30TOIbI. DJIEKTPOHHASI 000JI0YKa.
DHepreTHuecKnue YpOBHH, MOAYPOBHU. ATOMHBIE OpOWTamu, S-, p-, d- SJIEMEHTHI.
Oco0OeHHOCTH pacpeeieHrs] SJICKTPOHOB 10 OPOUTAIIIM B aTOMaxX 3JIEMEHTOB Tep-
BBIX YETHIPEX TIEPUOIOB. DICKTPOHHAS KOHPUTYpAIUs aTOMOB.

[Tepuonunueckuii 3axkoH U lleprnoanueckas cucremMa XUMHAYECKUX AJIEMEHTOB [l.
N. MenpaeneeBa. CBsA3b NEPUOANYECKOrO 3aKoHA U [lepruoanyueckoi CUCTEMbI XUMMU-
yeckux aneMeHToB Jl. 1. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX HUMH
MPOCTHIX U CIIOXHBIX BEILIECCTB MO IPyNIlaM U MEPUOIaM. 3HAYCHUE TTEPUOIUYECKOTO
3aKOHA B Pa3BUTUHU HAYKHU.

CrtpoeHue BellecTBa. XUMHUYECKas CBs3b. BUbl XMMHUYECKOM CBSI3U (KOBAJICHT-
Has HEMOJIApHAs W TOJIApHAsi, MOHHAs, MeTajutmdeckas). MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHON XMMHUYECKOUN CBs3u (OOMEHHBIA M JTOHOPHO-AKIEITOPHBIN). Bomopon-
Hasl CBSI3b. BalleHTHOCTH. DJNEKTPOOTPULIATENBHOCTh. CTeneHb OKuciieHus. VOHBI:
KaTUOHBI ¥ aHUOHBI.

BeniecTtBa MONEKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHUSA. 3aKOH MOCTOSTHCTBA
CcOCTaBa BelecTBa. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBa Be-
LIECTB OT TUIIA KPUCTAIUINYECKON PEHIETKHU.

[ToHsiTHEe O IUCHIEPCHBIX cUCTEMax. VICTUHHBIE U KOJUIOMHBIE pacTBOpbl. Mac-
coBasi 10JIs BEIIECTBA B PACTBOPE.



Knaccudukanus Heopranmdeckux coemuHeHuil. HoMeHkmatypa HeopraHude-
CKUX BEIIECTB. | eHeTHUeCKasi CBA3b HEOPraHMYECKUX BELIECTB, MPUHAJICKAIINX K
Pa3IMYHBIM KJIaccaM.

Xumuyeckas peakuus. Knaccudukamus XMMUYECKUX peakiuii B HeopraHude-
CKOM M OpPraHMYEeCKON XMMHHU. 3aKOH COXPAHEHUS MACChl BEIIECTB, 3aKOH COXpaHe-
HUS ¥ TIPEBPALIECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpOoCTh peakiu, €€ 3aBUCUMOCTb OT pa3IMuHbIX (hakTopoB. OOpaTUMBIC pe-
aKIMUu. XUMUYeCcKoe paBHOBecue. DaKTOPhI, BIUAIOIIAE HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jlelllarense.

DnekTpoiuTuueckas auccounarus. CuiabHbIE U ciaadbie 3JeKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTETHLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJIbI M3YyUYCHUS BEILIECTB M UX IPEBpAIICHUN: JEMOH-
crpanusa taonun «[lepuognueckas cuctema xumuueckux siaementoB JI. M. Menne-
JieeBa», U3yUYCHUE MOJIEICH KPUCTAUTMYECKUX PENIETOK, HAOIIOJCHUE U OMHCAHUE
JEMOHCTPAIIMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa3IOkKEHUE TIEPOKCHIA BOAOPOIA B
MPUCYTCTBUM KATAIU3ATOPA, ONPEIEIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO WHJMUKATOPa, PEaKIMK MOHHOTO OOMEHA), MPOBEICHHUE IpPaKTHYe-
CKOM paboThl «BiusiHue paznuuHbix (akTOPOB Ha CKOPOCTh XUMHYECKON PEaKIIUN.

Pacuérnrbie 3a1aun.

Pacuérpl 0 ypaBHEHUAM XUMHUYECKHX PEAKLMH, B TOM YHCJIE TEPMOXUMHYE-
CKHUE pacu€Thl, pacu€Thl C UCIOJIB30BAHUEM TTOHITUS «MACcCOBas JOJISI BEIIECTBAY.

Heoprannuyeckasi xumusi

Hemeramnel. [Tonoxenue HemeramoB B [lepuoandeckon cucteMe XMMHUYECKUX
anemenToB Jl. V1. MenneneeBa 1 0COOEHHOCTH CTpOSHHsI aTOMOB. DPU3NYECKUE CBOIi-
CTBa HEMETAJUIOB. AJUIOTPOTIHS HEMETAIJIOB (HA MpUMepe KUCIopoa, cephl, hocdo-
pa u yriepona).

XUMUYECKHE CBOMCTBA BaKHEWIIMX HEMETA/UIOB (TaJIOT€HOB, CEphbI, a30Ta,
docdopa, yriepoaa u KpEeMHHUS) ¥ UX COCTUHECHUN (OKCHIOB, KUCIOPOICOACPIKAIITUX
KHUCJIOT, BOJIOPOJIHBIX COCIMHEHU).

[IprMeHeHNEe BAXKHENIIIMX HEMETAJUIOB U UX COCITNHEHUM.

Metamuibl. Ilonoxenue MertaioB B llepuogmueckoi cHUCTEME XUMHYECKUX
sanemenToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHMS AJIEKTPOHHBIX 000J0YEK
aToMoB MeTauioB. OOmme Qusnyeckue cBoiicTBa MeTtaioB. CIUIaBel METALJIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILJIOB.

XHUMUYECKHE CBOWCTBA BAXKHEHIIIMX META/UIOB (HATpUH, Kalui, KaJbIMi, Mar-
HUM, aJTFOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crocoObl mosydeHust MeTauioB. [IpruMeHeHe MeTaljIoB B OBITY U TEX-
HUKE.



DKCIepUMEHTAIbHBIE METOJIbl U3YyUYECHUS! BEUIECTB W UX MPEBPAICHUN: HU3yue-
HUE KOJUIEKINN «MeTamibl U CIjIaBbl», 00pa3lloB HEMETAUIOB, PEIICHUE IKCIICPH-
MEHTAJBHBIX 3a71a4, HAOIIOICHUE U OMMCAHKUE JEMOHCTPAIIMOHHBIX M JTA0OPATOPHBIX
OMBITOB (B3aUMOJICUCTBHE THIPOKCUIA ATIOMUHHUS C pACTBOPaMU KHUCIIOT U IIEJI0YeH,
KaueCTBEHHbIE PEaKIIMU Ha KATHOHBI METAIIJIOB).

Pacuérnble 3anaumn.

Pacuéter Macchl BemecTBa Wi 00bEMa Ta30B MO W3BECTHOMY KOJIHMYECTBY Be-
HIECTBa, Macce Ui 00BEMY OAHOTO U3 YHYACTBYIOIIMX B PEAKLMU BELIECTB, PACUETHI
Macchl (00bEMa, KOJTMYECTBA BEILIECTBA) MPOAYKTOB PEAKIMHU, €CIIU OJHO U3 BEIECTB
MMEET MPUMECH.

XuMus ¥ KU3Hb

Ponp xummum B obOecmedeHMM SKOJOTHYECKOH, DHEPTeTHUECKOW W THUIIECBOU
0e30MacHOCTH, Pa3BUTHH MeAULMHBL. [IoHSTHE O HAyYHBIX METOJAaX IMO3HAHUS Be-
HIECTB U XUMHUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMUX HAYYHBIX MPUHIIMIIAX TPOMBIIUICHHOTO TOTYyYCHUS
BAXKHEUIIINX BEIIECTB.

YenoBek B MUpPE BEMIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPHUA-
JIbl, KOHCTPYKI[MOHHBIE MaTE€pHalbl, KPAaCKH, CTEKJIO, KEpaMHKa, MaTEpUAIbl IS
AIIEKTPOHUKH, HAHOMATepHUasbl, OpPraHUYECKUE U MUHEPAIbHbBIE YI0OpEHMUS.

XUMHS U 3J0POBbE UEJIOBEKA: MPABUJIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX Ipema-
paToB, TIpaBuja 0€30MaCHOTO MCIOJB30BaHUS MPENapaToB OBITOBONM XUMHH B TTOBCE-
JTHEBHOM JKU3HHU.

MexnpeIMeTHbIE CBS3H.

Peanu3zanus MeXNpeIMETHBIX CBA3EH MPU U3YYEHUH OOIIEeH U HEOPraHUUYECKOU
xuMud B 11 Kimacce OCyIIeCTBISETCS Yepe3 UCIIOIh30BaHNE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATHH, TaK WU TOHSITUW, SBJISIONIMXCA CHUCTEMHBIMHU JUISI OTIEJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHSATHSA: HAy4YHbIHA (aKT, TUIIOTE3a, 3aKOH, TEO-
pusi, aHAJIN3, CUHTE3, KIaCCU(UKAIKS, IEPUOTUIHOCTh, HAOIIOIEHNE, IKCIIEPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.

@dusuKa: mMarepus, SHEPrUsi, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIHOAaKTUBHOCTb, MOJIEKYJIA, DHEPIETUUECKUM YpPOBEHb, BELIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NYECKUE BETUUMHBI U €UHULBI UX W3-
MEpPEHUSL, CKOPOCTb.

buonorus: knetka, opraausMm, skocuctema, ouochepa, Makpo- ¥ MUKPOIJIEMEH-
Thbl, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIbI, IOJIE3HBIE UCKOMAEMbIE, TOILJIUBO, Pe-
CYPCBL.



TexHomorus: XuMuYecKas MMPOMBIINIJICHHOCTb, MCTAJUIYpPrusda, IHIPOU3BOIACTBO
CTPOUTCIIbHBIX MATCPHAJIOB, CEIbCKOXO03SMCTBECHHOE IMpOU3BOACTBO, IMHUIICBAA IIPO-
MBIITJIICHHOCTD, (I)apMaHeBTI/I‘-IeCKaﬂ IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMCTHYC-
CKHUX IIpe€raparoB, IIPOMU3BOACTBO KOHCTPYKIMMOHHBLIX MATCPHUAJIOB, JJICKTPOHHAsA
IIPOMBINIJICHHOCTh, HAHOTCXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Ne HaumeHoBaHuepasieioB u KoJunyecTBoyacoB daekTpoHHbIe (UU(pPOBbHIE)
n/m | TeMIPOrpamMMBbl Bcero | KonrpoabHbiepadorsl | [IpakTnyeckuepadorsl | 00pasoBaTe/ibHbIEPeCYpPChI
Paznen 1.Teopernyeckne 0CHOBBI OPraHM4YeCKOM XUMHUU
1.1 [IpenMeT opraHUYeCKON XMMUH. 3 0 0 https://academy-
Teopus CTpOEHHs OPraHUYECKUX content.apkpro.ru/lesson/a9f3d191-
coemuHeHni A. M. Byrneposa Sele-4e24-ac02-efbl6fa49f6a
Hroronopaszaeny 3
Pasznen 2.YrieBoaopoanbl
2.1 [IpenenbHbIEYTIEBOAOPOIBI — 2 0 0 https://academy-
aJIKaHbI content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
2.2 HenpenenbHble yrieBoI0pOIBL: 6 0 1 https://academy-
aJIKEHBI, aJIKaJNE€HbI, aJIKUHBI content.apkpro.ru/lesson/4038171¢-
4158-4bd1-ae98-18dc1cfb9399
2.3 ApOMaTHYECKUEYTIEBOIOPOIbI 2 0 0 https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
2.4 [IpupoaHbie ICTOYHUKH YTIIEBOI0- 3 1 0 https://lesson.edu.ru/04/10
POJIOB U MX HepepaboTKa
Hroronopazneny 13
Paznen 3.Kucaopojaconep:kanmueoprannyeckuecoeIMHeHn s
3.1 Cnuptsl. @eHon 3 0 0 https://academy-
content.apkpro.ru/lesson/5439¢18b-
7440-4b6{-bf84-c04fa471694f
3.2 Anbneruasl. Kap6oHoBBIE KHCTTO- 7 0 1 https://academy-
Thl. Cllo>kHBIE 3(PUPHI content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
33 VYrneBoib 3 1 0 https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Uroronopazneny 13

Pa3nes 4.A30Tconep:RaleopraHnyecKnecoeIHHeHHs




4.1 AwmuHBL. AMUHOKHCIIOTEL. benku 3 0 0 https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839¢-9205f201b73e

Uroronopazneny 3
Paspnen S5.BbicokOMOJIEKYISIPHbIECOEIHHEH U
5.1 \ IInactmaccel. Kayuykn. BonokHna 2 0 0 https://lesson.edu.ru/04/10
Uroronopazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
I[TPOT'PAMME
11 KJIACC
Ne HaumeHoBaHMepa31eJI0B U KoaunyecrBoyacoB DJIEKTPOHHBIE
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl | IlpakTuuecknepadornl | (uu(ppoBbIE)
o0pa3oBaTebHbIEPECYPCHI
Paznen 1.TeopernyeckneoCHOBBIXMMHU
1.1 Crpoenue atomoB. [lepuoaunue- 3 0 0 https://lesson.edu.ru/04/10
ckuii 3akoH u [lepuonnueckas
CHUCTEMa XMMUYECKUX AIIEMEH-
toB JI. I. Menaeneera
1.2 XHUMHUYECKUEPEAKIINN 6 1 1 https://lesson.edu.ru/04/10
1.3 CrtpoeHueBeleCTBa. 4 0 0 https://lesson.edu.ru/04/10
MHoroo6pa3ueBeniecTn
Hroronopazneny 13 https://lesson.edu.ru/04/10
Paznen 2.Heoprannyeckassxumus

2.1 Mertauib 6 0 1 https://lesson.edu.ru/04/10

2.2 Hemeramner 9 1 1 https://lesson.edu.ru/04/10

2.3 CBs13b HEOPraHUYECKUX U Opra- 2 0 0 https://lesson.edu.ru/04/10

HUYECKUX BEIECTB
Hroronopazneny 17 https://lesson.edu.ru/04/10
Paznen 3.Xumusi v Ku3Hb
3.1 | Xumus u Ku3HB 4 0 0 https://lesson.edu.ru/04/10
Hroronopazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34 2 3
I[TPOTPAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne | Temaypoka KoJumnyecTBoyacoB Jdaransyyenusi | JjieKTPOHHbIE IU(PPOBbIE
n/n Bcero | Konrpoabnsbie | [IpakTuyeckue o0pa3oBaTe/bHbIEPECYPCHI
padoThI padoThI
1 [Ipenmer opraHn4eckoi XUMmH, €€ 1 0 0 4.09 https://academy-
BO3HHUKHOBEHHE, Pa3BUTHE M 3HAYCHUEC content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efbl6fa49fba
2 Teopust cTpoeHUs OPraHUYECKUX CO- 1 0 0 11.09 https://academy-
enunenuii A. M. Bytieposa, e€ oc- content.apkpro.ru/lesson/c935a58c-
HOBHBIE ITOJIOKECHUS ab0e-4¢59-9dcf-20517ae4b52¢
3 [IpencraBnenue o KnaccuPpuKaIun 1 0 0 18.09 https://academy-
OopraHuyeckux Bemiects. HomeHkIa- content.apkpro.ru/lesson/726ee099-
Typa (CHCTeMaTI/ILIeCKaH) U TPUBHUATb- e1a9-410f-b8be-b4cb589aeadl
HbI€ HA3BAHMS OPrAaHMYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIO- 1 0 0 25.09 https://academy-
TUYCCKUN P content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
5 MeraH 1 3TaH — IPOCTEUIINE IIPEa- 1 0 0 2.10 https://academy-
CTaBUTEIHU AJIKAHOB content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCT- 1 0 0 9.10 https://academy-
Ba content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
7 OTUWJIEH U IPONUJIEH — MPOCTEUIIINE 1 0 0 16.10 https://lesson.edu.ru/04/10
MPEJICTABUTENH AJIKEHOB
8 [Tpaktuueckas padora Ne 1. «Ilomy- 1 0 1 23.10 https://academy-
YEeHHE dTUJICHA U U3YUCHHUE €T0 content.apkpro.ru/lesson/53cd2379-
CBOIICTB» 2a45-43b1-9f67-7ebedaf03cel
9 Ankanuensl. byranuen-1,3 u Mmetui- 1 0 0 6.11 https://lesson.edu.ru/04/10
Oyranuen-1,3. [lonyueHue cuHTETH-
YECKOI0 KaydyyKa U PE3UHBI
10 | AIKUHBL: COCTaB U OCOOEHHOCTH 1 0 0 13.11 https://lesson.edu.ru/04/10




CTPOEHUS, TOMOJIOTHYECKHUM psi.
AueruiieH —
MPOCTEUIIUUTIPEICTABUTEIbAIKUHOB

11 | BeruucneHus no ypaBHEHUIO XUMHYE- 20.11 https://academy-
CKOM peaxkiuun content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
12 | Apensl: Oen3on u Tonyost. Tokcuu- 27.11 https://academy-
HOCTb apEHOB content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feet4
13 | 'eneTnueckas CBs3b YrieBOIOPOJIOB, 4.12 https://lesson.edu.ru/04/10
IPUHAJIEKAIINX K Pa3IMYHbIM KJlac-
cam
14 | IIpuposHbIE HCTOYHUKH YTIEBOIOPO- 11.12 https://lesson.edu.ru/04/10
JIOB: IPUPOJHBIN I'a3 U IOIyTHBIE
He(TsHbIE ra3bl, HEPTh U MPOTYKTHI
e€ mepepaboTKu
15 | IIpuposHbIE HCTOYHUKH YTIEBOAOPO- 18.12 https://lesson.edu.ru/04/10
JIOB: IPUPOJHBIN I'a3 U IOIyTHHIE
He(TsHbIE ra3bl, HEPTh U MPOTYKTHI
e€ mepepaboTKu
16 | KonTponbHas paboTa 1o pasaeiy 25.12 https://lesson.edu.ru/04/10
«YTIIEeBOIOPOABD)
17 | IlpenenbHbIE OTHOATOMHBIE CIIUPTHI: 8.01 https://academy-
METaHOJI U ATaHoI. BomopoaHascBs3b content.apkpro.ru/lesson/5439c18b-
7440-4b61-bf84-c04fa471694f
18 | MHOroaToMHBIE CITIUPTHI: ATUIICHTJIU- 15.01 https://academy-
KOJIb ¥ TJIMIIEPUH content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
19 | deHon: cTpoeHre MOJIEKYJIbI, PU3H- 22.01 https://academy-
YeCKUE U XUMUYECKHE CBOMCTBA, content.apkpro.ru/lesson/649883b8-
IPHMEHEHHE 7¢5£-4£16-896¢-10a2278b0811
20 | Anpaeruabl: hopMaIbACTHI U alle- 29.01 https://academy-
TaAJILAETUI. AIIETOH content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
21 | O1HOOCHOBHBIE peAeIbHBIE KapOo- 5.02 https://academy-




HOBBIE KHUCJIOTBI: MypaBbUHAS U YK-
CycHas

content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d

22 | Ilpaktuyeckas padora Ne 2. «CBoiicT- 12.02 https://academy-

Ba pacTBOpPA YKCYCHOM KUCIOTBD) content.apkpro.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb
23 | CteapuHOBas ¥ OJICMHOBAs KUCIIOTHI, 19.02 https://lesson.edu.ru/04/10
KaK MPEJCTaBUTENN BBICIIUX KapOo-
HOBBIX KHCJIOT

24 | Mbu1a Kak COJIM BBICIINX KapOOHOBBIX 26.02 https://lesson.edu.ru/04/10
KHCJIOT, UX MOIOIIEE NSHCTBHE

25 | CnoxxHble 3(UpbI KaK MPOU3BOIAHbIC 4.03 https://academy-

KapOOHOBBIX KHUCIIOT. content.apkpro.ru/lesson/71ac432-
T HIpONTH3CIOKHBIX(DUPOB a0d4-4945-a0eb-1e59cd5f4d9f

26 | XKupsl: TuApOIU3, IPUMEHEHUE, OHO- 11.03 https://academy-

JIOTUYECKAsI POJIb KUPOB content.apkpro.ru/lesson/71ac432-
a0d4-4945-a0eb-1e59cd5f4d9f

27 | YrmeBoabl: COCTaB, KJIacCHU(PUKAIIHL. 18.03 https://academy-

Bakneiimme nmpeacTaBUTENN: TIIFOKO- content.apkpro.ru/lesson/709ce43a-
3a, (bpy}(Toga, caxaposa deb6-4281-963b-01d2¢212d4d0
28 | Kpaxman u nemitono3a Kak mpupoI- 1.04 https://lesson.edu.ru/04/10
HbIE MOJUMEPBI

29 | KonTtpoabsHas paboTa 1o pazaeny 8.04 https://lesson.edu.ru/04/10
«Kucnopoacoaep:xaiiue opranuye-
CKHE COCUHEHUSD)

30 | AMUHBI: METHWJIAMHH U aHUJIUH 15.04 https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839¢-9205f201b73e

31 | AMHUHOKHUCIOTHI Kak aM(pOTEPHBIC Op- 22.04 https://academy-

raHUYECKUE COEIUHEHUS, UX OMOJIO- content.apkpro.ru/lesson/c2f2f3d7-
THYECKOE 3HAUYECHHUEC. HeHTI/II[BI 43d1-4873-ace0-78eca6009628

32 | benku kak npupoHbIE BEICOKOMOJIE- 29.04 https://academy-

KYJISIPHBIC COCTMHEHUS content.apkpro.ru/lesson/c2{2{3d7-
43d1-4873-ace0-78eca6009628

33 | OcHOBHBIE MTOHATHUS XUMHUHU BBICOKO- 13.05 https://lesson.edu.ru/04/10

MOJIEKYJISIPHBIX CO€TUHEHUI




34

OCHOBHBIE METOILI CUHTE3A BEICOKO- 1 0

MOJIEKYJISIPHBIX COEIUHEHUH.
IInacTmaccel, KaydyKH, BOJJOKHA

20.05

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

OBIIEE KOJIMYECTBO YACOB I1O0 34 2
ITPOTPAMME

11 KITACC

Ne

n/
n

Temaypoka

KoanuecTBo4acoB

Bce | KonTpoJubHbIep
ro a00ThI

IIpakTH4eckue
padoThI

Haranzyu
eHMsl

JJIeKTPOHHBbIeHU(PoBHICOOpPa3oOBaTE
JbHbIEPECYPCHI

XHUMHUYECKUI IIEMEHT.
ATOM. DNIEeKTpOHHAs KOH-
dburypanusi aToOMOB

5.09

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

[Iepronnueckuii 3aKOH U
Ilepuoauueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB [].
N. MenneneeBa, nx CBI3b C
COBPEMEHHOM Teopuen
CTPOEHUS aTOMOB

12.09

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

3aKOHOMEPHOCTH U3MEHE-
HHS CBOHCTB XMMHYECKUX
3JIEMCHTOB U UX COCIHHE-
HUI MO rpynnam U nepuo-
JaM. 3Hau€HUE Mepuoanye-
CKOI'0 3aKOHA U CHCTEMBI
XAMHYECKHUX JICMEHTOB
.. MenneneeBa B pa3Bu-
TUU HAYKH

19.09

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

Ctpoenue BeliecTBa. Xu-
MHUYECKas CBSI3b, €€ BUIEL,
MEXaHU3MbI 00pa30BaHUs

26.09

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




KOBAQJICHTHOH CBSI3U.
Bonopoanasicsazb

BanentHoCTh. D1€KTPOOT-
puuarenbHocTh. CTEneHb
okucieHusa. Bemntectsa Mo-
JIEKYJISIPHOTO U HEMOJIEKY-
JIIPHOTO CTPOCHUS

3.10

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

[TonsaTHE 0 AUCTIEPCHBIX
cucreMax. VIcTUHHBIE 1
KOJUIOUTHBIE PACTBOPBI.
MaccoBas noiis BelecTBa B
pactBope

10.10

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

Knaccudukanms u HO-
MEHKJIaTypa HeopraHuyie-
CKuX coenuHeHui. I'enetn-
YecKasi CBSI3b HEOpraHuye-
CKHX BEILIECTB, Pa3TUIHBIX
KJ1aCCOB

17.10

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

Knaccudukamms xummde-
CKMX peakLMii B HEOpraHu-
YECKOM M OpraHnu4ecKon
XUMHH. 3aKOH COXPaHEHUS
Macchl BEUIECTB; 3aKOH CO-
XPaHEHUs U MPEBpalICHUS
SHEPruU NpU XUMHYECKUX
peakuusx

24.10

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

Cxkopocts peaknuu. O6pa-
THMBIE PeaKUU. XUMHYe-
CKOE paBHOBECHE

7.11

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

10

[IpakTuueckas padora Ne 1.
«BnusHue pa3nuaHbIX
(bakTOpPOB Ha CKOPOCTH XH-
MHUYECKON peaKinuu»

14.11

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

11

DJIEKTPOJIMTHYECKAS JUC-

21.11

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




conmanus. Iloustue o Bo-
nopoHoM mokasarene (pH)
pacTBopa.
PeaknumnronHorooomMeHa.
I'maponu3opraHnyecKux u
HEOPraHWYECKUXBEIIECTB

12

OKuCINTEIIHHO-
BOCCTaHOBUTEIIHHBIC pPeaK-
. [Torsitue 06 3neKTpo-
JM3€ PacIIaBOB U PacTBO-
pOB cosen

28.11

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

13

KonTtponbHas pabora o
pazneny «TeopeTnyueckue
OCHOBBI XUMUUN»

5.12

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

14

Mertamisl, X MOJOKESHUE B
IIepuonnueckoii cucreme
XAMHYECKHUX 3JIEMEHTOB /[.
H. MenneneeBa u 0coOCH-
HOCTH CTPOEHHS aTOMOB.
Oo6muedu3nuecKkuecBonuCcT
BaMETaJIOB

12.12

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

15

CmuiaBbl MeTaJUIOB. DJIEK-
TPOXUMHUYECKUH PsAJl Ha-
IPSDKCHUN METaJIOB

19.12

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

16

XUMHUYECKUE CBOMCTBA
BOKHCUIIINX METAJLIOB (Ha-
TPUM, KaTuH, KaJIbIUH,
MarHui, aJllOMUHUN) U UX
COCTMHEHNN

26.12

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

17

XUMHYECKHE CBOMCTBA
IIMHKA, JKeJIe3a U UX CO-
e TUHEHUN

9.01

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

18

XUMHYECKHE CBOMCTBA
Xpoma, MEJIM U UX COEU-

16.01

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




HEHUH

19

[IpakTuueckas padora Ne 2.
"Pemienue skcriepuMeH-
TaJbHBIX 3a/1a4 10 TEME
«Metamaby"

23.01

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

20

Hemeramnsl, ux momoxe-
Hue B [lepuoguueckoit
CHCTEME XMMHYCCKHUX DJIc-
menToB JI. 1. Menaeneena
¥ OCOOCHHOCTH CTPOCHUS
aTOMOB

30.01

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

21

®du3nyecKue CBOKMCTBA He-
METAJIIOB. AJIJIOTPOIIHS
HEMETaJUIOB (Ha IpuUMepe
KHCJIOPO/JIa, cepbl, hocdopa
U YIJIEpoJ1a)

5.02

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

22

XUMHYECKHUE CBOMCTBA ra-
JIOTE€HOB, CEPbI U UX COEIIU-
HEHUH

12.02

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

23

XHUMHUYECKHE CBOMCTBA
asora, ¢hocodpa u ux co-
eIUHEHUN

19.02

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

24

XUMHUYECKUE CBOMCTBA yT-
Jepoaa, KpEMHUS U UX CO-
eIUHEHNN

26.02

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

25

[IprMeHeHre BaKHEUIINX
HEMETAJUIOB U UX COEIMHE-
1505071

4.03

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

26

O00011IcHNE U CHCTEMATH-
3alys 3HAaHUM 10 TeEME
«Hewmeramner»y. Beraucne-
HUSI IO YPAaBHEHUSAM XUMHU-
YECKHUX PEaKLUH U TEPMO-
XUMHUYECKHUE PACUETHI

11.03

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




27

[TpakTuueckas padota Ne 3.
«Pemenune 3xcriepumMeH-
TaJbHBIX 33/1a4 110 TEME
"Hemeramubl"»

18.03

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

28

KoHnTtposbHas padoTa mo
TeMaM «Metajuiel» U «He-
METaJUIBD)

1.04

29

Heopranunueckue u opra-
HU4YecKkue kucaoTel. Heop-
raHUYECKHUE U OpraHuye-
CKHME OCHOBaHMUS

8.04

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

30

AmdoTtepHbIe HeopraHuie-
CKHE U OPTaHUYECKHE CO-
enuHeHus. ['eHeTHUYeCcKas
CBSI3b HEOPTraHUYECKUX U
OpraHUYECKUX BEIECTB

15.04

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

31

Pons xumuu B obecriede-
HUH 3KOJIOTUYECKOM, JHEP-
TETUYECKOH U ITUIIEBOU
0€301aCHOCTH, Pa3BUTUU
M€eIUIMHEI

22.04

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

32

[IpencraBnenwus 06 00mMUX
HAy4YHBIX TIPUHIIUIAX MPO-
MBIILJIEHHOTO MOTY4YEHUs
Ba)KHEUIIINX BEIIECTB

6.05

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

33

Yenosek B MUpE BELIECTB U
MaTEpUaJIOB

13.05

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

34

XUMHA U
310pOBbEYEIIOBEKA

20.05

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

OBIIEE KOJIMYECTBO YA-
COB I1O [TPOT'PAMME

34




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBA-
TEJIBHOT'O NPOLUHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymon U.I'., CnankoB C.A., Ak-
roHepHoe odiecTBo «M3aarensctBo «IlpocBemenne»,2021 r
Xumus, 11 knacc/ IN'abpuensn O.C., OctpoymoB N.I'., Cnaakos C.A., Akiuo-
HepHoe obmectBo «M3aaTenscTBO «IlpocBemenne»,2021r.

METOJUYECKHUE MATEPHAJIBI JIUISA YYUTEJIA

Xumusi(6a30BbITypOBEeHB). Peanm3arus 06pa3oBaHus: METOIUYECKOE TI0-
cobue nns yuutens / Kasepuna A. A., [Iuuyruna I'.B.; nox pen.I'. B. Iluuyru-
Hoil. M. : ®I'BHY «UucTuTyT cTparerun pazsutus oopazoBanus PAOy, 2022
81 c.:u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

https://edsoo.ru/rabochie-programma
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