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NHOACHUTEJ/IBHASA 3AIINCKA

[Iporpamma o XuMHuM Ha YpOBHE cpeliHero oouiero oopasoBanus pazpadborana Ha ocHoBe DexepanbHOTO 3aKOHA
0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUH K pe3yiIbTaTaM OCBOSHUS
(benepanpHON 00pa3oBaTEIBHON MPOrpaMMEI cpemHero obiero oopaszopanus (OOIT COO), npencTaBIeHHBIX

B DenepanbHOM rocyaapcTBeHHOM obOpa3oBaTensHoM ctangapte COO, ¢ yuérom KoHuenumu npenogaBanus
y4eOHOro TpeMeTa « XUMUs» B 00pa3oBaTelIbHBIX opranusanusax Poccuiickoit deneparun, peaau3yonux
OCHOBHBIE 00pa30BaTeIbHBIEC IPOIPAMMEL, ¥ OCHOBHBIX IOJIOKEHUH «CTpaTeruy pa3BUTHS BOCIIUTAHUS B
Poccuiickoii ®eneparun Ha iepuox 1o 2025 roga» (Pacnopsbkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 -
p.)-

OcHOBY MOJX0AOB K pa3paboTKe MPOrpaMMbl 10 XUMUH, K OTIPEAeTICHHIO 001IIel cTpaTeruu o0ydeHus,
BOCIIUTAHUS U Pa3BUTHUS 00yUYaIOUIMXCsl CpeCcTBaMu yueOHoro mpeamera «Xumusi» A 10—-11 knaccos Ha
0a30BOM ypOBHE COCTaBHIIU KOHLENTYyanbHbIe mojoxenus ®I'OC COO o B3auMo00yCI0BICHHOCTH LENEH,
COZIepKaHMs, Pe3yJABTATOB 00yUEHHSI M TPeOOBaHMIA K YPOBHIO ITOATOTOBKH BEIITYCKHUKOB.

Xumudeckoe 00pazoBaHue, IOTydaeMOe BHITYCKHUKaMHU 0011e00pa30BaTelbHON OpraHn3alliH, SBISEeTCS
HEOTHEMJIEMOH JacThIo HX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOLIIM ATAIIOM pPeaji3anni Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LETOCTHON CUCTEME XUMUYECKOTO
o0Opa3oBaHus. DTU LIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MTPUPOBI, (HOPMUPOBaAHHS MUPOBO33PEHUS U O0IIEH
KYJBTYpBI YEIIOBEKa, a TAKKe DKOJIOTUIECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0POBBIO M IPUPOJHOMN Cpejie.
PeanmmsyeTcst xummaeckoe oOpazoBaHie 00yJarOIIUXCsA Ha YPOBHE CpeTHETro 00IIero 00pa3oBaHus CPEICTBAMU
y4eOHOTO TpenMeTa « XM, Coaep KaHue U MOCTPOSHUE KOTOPOTO OIPEIeNICHBI B IPOrpaMMe IO XUMHUH C
YIETOM crenn(UKN HAyKH XUMUH, € 3HAYCHHUS B TO3HAHUH IPUPOIHI U B MaTepHAaIbHON )KU3HHU 00IIecTBa, a
TakXKe ¢ YIETOM OOIINX IeJIeH U MPHHIIAIIOB, XapaKTEePU3YIOMINX COBPEMEHHOE COCTOSTHIE CHCTEMEI CPETHETO
ob1ero o6paszosanus B Poccuiickoit deneparyy.

XUMUS KaK 3JIEMEHT CUCTEMbBI €CTECTBEHHBIX HayK UTPAET 0COOYIO POJIb B COBPEMEHHOW [TUBUIIN3ALINH, B
CO3IIaHUH HOBOM 0a3bl MaTepuabHON KyabTyphl. OHa BHOCHUT CBOM BKJIaJ B ((OPMHUPOBAHKE PATIOHATBHOTO
HAyYHOTO MBIIUICHHUS, B CO3IaHNE IIEJIOCTHOTO MPEICTABICHIS 00 OKPYKAIOIIEM MUPE KaK O €INHCTBE PHPOJIBI
U YeII0BEKa, KOTopoe POpMHUPYETCsl B XUMHUU Ha OCHOBE TIOHUMAHMS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MUpA,
OCO3HAHUS B3aMMOCBSI3H MEKIY CTPOCHHEM BEIIECTB, NX CBOHCTBAMH M BO3MOKHBIMH OOJIACTSMU ITPUMCHEHUS.
TecHoO B3auMONEHCTBYS ¢ APYTUMH €CTCCTBEHHBIMU HayKaMH, XUMHSI CTajla HEOThEMIIEMOH YacThI0 MUPOBOIT
KYJBTYpbI, HEOOXOIUMBIM YCIIOBHUEM YCIEITHOTO TPY/Aa M KU3HU KKJO0T0 WieHa oomiectBa. COBpeMEHHAs! XUMUS
KaK HayKa CO3MJIaTeNbHasl, KaK HayKa BHICOKUX TEXHOJOTHI HaNpaBJIeHa Ha pellieHHe TI00abHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOH, MUIIEBOM, SKOIOTUIECKON 0€30TaCHOCTH U
OXpaHbI 37J0POBBAL.

B cootBeTcTBHY ¢ OOIIMMY ESIMA ¥ IPUHIATIAMA CPETHETO 00IIero 00pa3oBaHMs CONepKaHUE MTPpeaAMETa
«Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD W3yUSHHS ) OPHECHTHPOBAHO NIPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO
MOATOTOBKY OOYYAIOIINXCSI, HEOOXOAUMYIO MM IS BEIpaOOTKHA MHPOBO33PEHUIECKUX OPHEHTHPOB, YCIICIIHOTO
BKJIFOYCHUS B )KM3Hb COLIMYMaA, MMPOAOJIKCHU O6pa3OBaHI/I$[ B pa3iIMYHbIX O6J'IaCT$IX, HC CBA3aHHBIX
HEIMOCPENCTBEHHO C XUMHEH.

CocTaBisonmMu npeaMeTa « XUMUsh) SIBISIOTCS 0a30BbIe Kypehl — «Opranndeckast Xumus» u «Oormas u
HEOpTraHWYECKasi XUMHSD), OCHOBHBIM KOMITOHEHTOM COIIEPKaHUS KOTOPBIX SBILTIOTCS OCHOBEI 0a30BOM HAYKH:
CHCTEMa 3HAHHH 110 HEOPTaHUIECKOW XUMHUH (C BKIIIOUEHHEM 3HAHUH U3 OOIIEH XIMMUH) U OPTaHUIECKON XIUMUH.
dopMHpOBaHUE JAHHON CUCTEMbI 3HAHUM MPU N3YyUEHHH ITpeaMeTa 00eCeYMBaeT BOSMOXKHOCTh PACCMOTPEHHS
BCET0 MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB U TEOPHA XUMHUHU.

Crpykrypa conepxanus KypcoB — «Opranndeckas xumusi» u «O01as 1 Heopraunieckas XUMHs» cOopMHUpPOBaHa
B IIpOrpamMmme Mo XMMHH Ha OCHOBE CUCTEMHOTO TIOIX0/1a K M3YUYCHHIO yUeOHOTO MaTepHraiia u 00ycIoBIcHa
HCTOPUYECKH OOOCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONPEeIEHHBIX TEOPETHUECKUX YPOBHX. Tak, B Kypce
OpPraHWYECKO XMMHHM BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCUUECKOW TEOPUH CTPOSHHS OpraHUYeCKUX
COEIMHEHHUH, a TaK)Ke Ha YPOBHE CTEPEOXUMHUUECKUX U AIIEKTPOHHBIX MPEJCTABICHUIA O CTPOEHUH BELIECTB.
Caenenns 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIICBOIOPOIOB JI0 CIIOXKHBIX
OMOJIOTMYECKH aKTUBHBIX COCIMHEHUH. B Kypce opraHnuecKoil XMMUH MMOTy4aloT pa3sBUTHE C(HOPMUPOBAHHBIC HA
YpOBHE OCHOBHOTO 00I1IeT0 00pa30BaHus MePBOHAYATBHBIC TPECTABICHHUS O XUMHUECKON CBS3H,



KJIaCCU(UKANMOHHBIX TIPU3HAKAX BEIICCTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUCCKOM
peakuuu.

[Ton HOBBIM yIIIOM 3peHHsA B IpeaAMeTe « XUMUs» 6a30BOr0 ypOBHS pacCMaTpUBAETCS M3yUYEeHHBINH Ha yPOBHE
OCHOBHOTO 0011[er0 00pa30BaHUs TEOPETUUECKUN MaTepual U (paKTOJIOTNUEeCKHE CBEACHUS O BEIIECTBAX U
XMMUYECKOH peaknnu. Tak, B 4aCTHOCTH, B Kypce «O0mIas 1 HeopraHndeckasi XUMIsD) 00yJIarornMCst
MPEIOCTABILIETCS BOBMOKHOCTh OCO3HATH 3HAYCHUE MTEPUOANIECCKOTO 3aKOHA C 00IMIETCOPETHYECKIX H
METOIOIOTUIECKUX MO3HITHH, TITy0XKe MOHATh UCTOPHUECKOE N3MEHEHUE (DYHKITHIA 3TOTO 3aKOHA — OT
0006maromei 10 0OBICHAIOEH U TPOrHO3UPYIOLICH.

Envnas cucrema 3HaHMI 0 BaXXHEHIINX BEIIECTBAX, X COCTAaBE, CTPOCHUU, CBOMCTBAX U MPUMEHEHUH, a TAKXKE O
XUMHUYECKUX PEaKIMsIX, X CYIIHOCTH U 3aKOHOMEPHOCTAX MpOTeKaHus JononHseTcs B kypeax 10 u 11 kinaccoB
3JIEMEHTaMHU COAEPIKaHUs, HIMEIOIUMHU KYJIbTYpOJIOTHUECKUN U IPUKIaTHON XapaKkTep. DTH 3HAHUA
CIOCOOCTBYIOT IOHUMAHUIO B3aHMOCBS3H XUMHUH C IPYTUMH HayKaMH, PaCKPBHIBAIOT €€ POJIb B TIO3HABATEIHHOMN 1
MIPAaKTUIECKOH NeITeIbHOCTH YeJI0BeKa, CIIOCOOCTBYIOT BOCIIMTAHHIO YBKEHHS K IIPOLIECCY TBOPUECTBA B
00JIaCTH TEOPHH M MPAKTUUECKUX TMPIIIOKEHIH XUMHUH, IIOMOTAIOT BHIITYCKHUKY OPHEHTHPOBATHCS B
OOIIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MTPOOTIEMax, CBA3aHHBIX C XUMUEH, KPUTHUYECKH OCMBICIINBATh
UHGOPMALIHMIO U IPUMEHSITD €€ IJIsl TOTIONHEHUS 3HAHUM, PEIICHUS] HHTEJUIEKTYaIbHBIX U OKCTIEpUMEHTaIbHBIX
HCCIIeIoBaTeNbCKUX 3aa4. B nenoM conepxanue yueOHoro npeamera « XMMUsh) JaHHOTO YPOBHS U3yUCHHUS
OPHEHTHPOBAHO Ha (POPMUPOBAHHE y O0YUAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (PHII0COPCKUX
uaei, TakuX Kak: MaTepHaIbHOE SIUHCTBO HEOPTAHUIECKOTO M OPTaHUIECKOTO MUPA, 00YCIOBICHHOCTH CBOMCTB
BEIIECTB UX COCTABOM H CTPOCHHEM, II03HABAEMOCTH MIPUPOTHBIX SBICHUN ITyTEM SKCIIEPUMEHTA U PEIICHHUS
MIPOTUBOPEUHIA MEX Ty HOBEIMU (haKTaMH U TEOPETUICCKUMH MPEATIOCHUIKAMHE, OCO3HAHUE POJIM XUMHUU B
PELICHUH 3KOIOTHYECKUX Mpo0JieM, a TakxKe IpooIeM cOepexeHUsI FHEPTETUIECKUX PECYPCOB, ChIPhs, CO3IAHUS
HOBBIX TEXHOJIOTUI U MaTepuasos.

B nnane pemienus 3aay BOCIUTaHUSA, Pa3BUTHS U COIIMATTU3AIUH 00yUYarOMINUXCs MPUHATHIE IPOTPaMMOi 110
XMMUH MTOAXOJIBI K OMPEAEIECHHUIO COACP)KaHUs U TOCTPOSHUS IIpeIMETa IpelyCMaTpUBatoT (hopMUpOBaHUE
YHHUBEPCAJIbHBIX YICOHBIX NEHCTBHUMA, IMEIOMNX 0a30BOE 3HAYCHHE IS PA3TUIHBIX BUIOB NESITEITHHOCTH:
perreHus mpodiieM, MMOMCKa, aHaIn3a U 00paboTKH HHOpMAIH, HEOOXOTUMBIX I IPUOOPETEHUS OIbITa
MIPAaKTUIECKOM U MCCIIEI0BATENBCKOM A TEIFHOCTH, 3aHUMAIOIIECH BA)KHOE MECTO B TIO3HAHUH XFMHH.

B mpakTrKke npenogaBaHusl XUMUHM KaK Ha yPOBHE OCHOBHOTO 0O0ITIEro 0Opa3oBaHus, Tak U HA yPOBHE CPEIHETO
o01ero 00pazoBaHusl, IPH OMPEICICHUN COACPKATEIBHOM XapaKTepPUCTUKH LIENel U3yueHHs IpenMeTa
HalpapJICHHEM [IEPBOCTEIICHHON 3HAYUMOCTH TPAIULMOHHO NPU3HAETCS (HOPMUPOBAHNE OCHOB XUMHUYECKON
HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON AeATEIFHOCTH YeIOBEeKa U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOM KyJIbTYpbl. C METOAMUYECKON TOUKH 3pEHHsI TAKOH MOAXO/ K ONpeNesIEHUIO 1ieneil
W3YUYCHUS TIPEIMETA SIBIICTCS BIIOJTHE OTIPAaBIaHHBIM.

CornacHO JaHHOHM TOYKE 3pEeHUS ITTABHBIMH LIEJIMHU U3yUeHNS peaMeTa « XuMus» Ha 6a3oBoM yposae (10 —11
KIL.) SIBTISIFOTCSI:

e (JopMHpPOBaHUE CHUCTEMBl XUMUYECKHUX 3HAHUN KaK Ba)KHEHIIIEH COCTaBISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHbI MUPA, B OCHOBE KOTOpOﬁ JICKAT KJIIIOUCBBIC ITIOHATHA, q)yH,Z[aMeHTaJH:HI)Ie 3aKOHBI U TCOpUHN
XMMUH, OCBOCHHUE A3bIKa HAyKH, YCBOCHHUE U MOHUMAHNE CYITHOCTH JOCTYIHBIX 0000IeHUH
MHUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOPHUEN X Pa3BUTHS U CTAHOBJICHHUS;

* (opmupoBaHHE U pa3BUTHE MPEACTABICHAN O HAYIHBIX METOJAaX IMO3HAHUS BEIIECTB U XUMHICCKUX
peakunii, HEOOXOAMMBIX JUIS IIPHOOPETECHHSI YMEHHUH OPUEHTHPOBATHCS B MEPE BEIIECTB U XUMHYECKHIX
SIBIICHUI, UMEIOILIUX MECTO B IIPUPOJIE, B IPAKTUYECKON 1 MOBCETHEBHOMN JKU3HU;

® pa3BUTHE YMEHUI U CIIOCOOOB JAEATEIFHOCTH, CBI3aHHBIX C HAOMIOAEHUEM M O0BSICHEHHEM XHMHUIECKOTO
9KCTICpUMEHTA, COOTIONCHNEM TTpaBmII 6€30MacHOT0 00paIeHHs C BEIECTBAMH.

Hapsiny ¢ 3Tum, conepkarenbHasi XapakTEpUCTHKA LieNed U 3a1a4 U3y4eHHs IpeMETa B IPorpaMMe 10 XUMUU
YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUM C HOBBIMHM IIPHOPUTETAMH B CUCTEME CPEIHETO OOIIEro
obpazoBanust. CerofHs B MpenoJaBaHU XUMHUH B OOJIBIICH CTETICHH OTAAETCS MPEIIOUYTCHNE TPAKTHIECKOM
KOMIIOHEHTE COICpKaHMs 00yUeHHs, OPUEHTHPOBAHHON Ha TOITOTOBKY BBITYCKHHKA 0011e00pa30BaTeIbHOMN
OpraHu3anuH, BIae0IIero He HabopoM 3HaHNUH, a GPYHKIMOHAIBHON IrPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U



YMEHHUSMHU aKTUBHOTO MOJyYeHHsI 3HAHUH U MPUMEHEHHS UX B PeaJIbHOM KU3HU IS PELICHHs PAKTUYECKUX
3a1au.

B cBsI3u ¢ 3TUM IIpH U3YYEHUH TIpenMeTa « XUMHUSD) JOMUHHUPYIOIIee 3HAYCHUE IPUOOPETAIOT TAKUE LIEU 1
3aJlauu, KaK:

ajanTanus 00yJaromuXcs K YCIOBHSAM TUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, POPMUPOBAHUE HHTEILICKTYaIbHO
Pa3BUTOM JIMIHOCTH, TOTOBOH K CaMOOOPa30BaHUIO, COTPYIHIMUECTBY, CAMOCTOATEIIEHOMY IPHHSATHIO TPAMOTHBIX
peLIeHul B KOHKPETHBIX dKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(dhopMupoBaHUE Y 00YIAIOIIMXCS KITIOYEBBIX HABBIKOB (KITFOUSBBIX KOMITETCHITHI), IMEIOIIIX YHHBEPCATbHOE
3HA4YEHHUE JIJIs Pa3IMYHbIX BUJOB JESTeILHOCTH: PEIIeHUs Mpo0iieM, ITOKCKa, aHalu3a 1 00paboTku nHpOpMalny,
HEOOXOAMMBIX JJIsl MPUOOPETEHHS OIIbITa JeSTETLHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B TIO3HAHUHU XUMHUH, &
TaKKe 7151 OUEHKH C TTO3ULUN SKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUUECKUX
IIPOLIECCOB HA OPraHU3M UeJIOBEKa U IPUPOAHYIO Cpeny;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYa IbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yJarOIIiXCs:
CTIIOCOOHOCTH CaMOCTOSTEIIFHO IIPHOOPETAaTh HOBBIE 3HAHMUS T10 XMMUHU B COOTBETCTBUH C )KU3HECHHBIMU
MOTPEOHOCTAMHU, UCTIONIF30BATH COBPEMEHHBIE WH(OPMALIMOHHbBIE TEXHOJIOTHH I TIOUCKA U aHAIH3a y4eOHOH U
Hay4YHO-TIONYJISIPHON MH(OpMAIIH XUMHUYECKOTO CONEPKAHNS;

(hopMupoBaHUe U pa3BUTHE Y 0OYUAIOIIMXCS aCCOLMATUBHOTO U JIOTHYECKOTO MBILIUICHUS, HAOMIOIaTeIbHOCTH,
COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOMUMBI, B YaCTHOCTH, TIPY TUIAHUPOBAHUU U TIPOBEICHUN
XMMHYECKOTO IKCIIEPUMEHTA;

BOCITUTAHHE Y 00YJArOIIUXCS YOSKAIEHHOCTH B TYMAHUCTHUYECKOW HANPABICHHOCTH XUMHH, €€ BAKHOU POJTH B
PEIIeHNH I00ATBHEIX MIPOOIEM PAIIHOHATHHOTO IPHUPOIOTIONIE30BAHUS, TIOMOTHEHHS YJHEPTETHIESCKUX PECYPCOB U
COXpaHEeHHs MTPUPOJAHOTO PABHOBECHS, 0CO3HAHUS HEOOXOMUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOLIE U CBOEMY
3[I0POBBIO, a TAKKe MPUOOPETEHUS OIBITA UCTIOIL30BaHUA MOTYUYSHHBIX 3HAHUH JUIs IPUHATHS TPAMOTHBIX
pelIeHuH B CUTYaIUsIX, CBI3aHHBIX C XUMHUYECKUMU SIBIICHUSMU.

B y4ebHOM maHe cpegHero o01ero oopazoBaHus mpeaMeT « XUMus» 6a30BOTO YPOBHSI BXOIUT B COCTaB
mpeaMeTHO o0mactu «EcTecTBeHHO-HAYIHBIE TIPEIMETED).

OO1mee 9UCITo YacoB, OTBENEHHBIX [T N3yUeHHS XUMHH, Ha 0a30BOM YPOBHE cpeIHero o0Iero oopa3oBaHus,
cocrapisieT 68 yacoB: B 10 kiacce — 34 waca (1 gac B Hezenmo), B 11 kitacce — 34 yaca (1 yac B Henenwo).



COJEPKAHUE OBYYEHUA

10 KJIIACC

OPTAHNYECKAS XUMUS

TeopeTnueckue 0CHOBBI OPraHUYeCKOl XUMHHU

[IpenmeT oprannyecKoit XuMuK: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

B MMOJIYYSHUH HOBBIX BEUIECTB U MaTepHasioB. Teopust CTpoeHHs Opranndeckux coequHennii A. M. bytieposa, e€
OCHOBHBIE TIONIOXKEHUSI. CTPyKTypHBIE (hOPMYIIBI OPTaHUIECKUX BemecTB. ['oMomorus, n3oMepus. XuMudecKast
CBSI3b B OPTaHMUECKUX COCOMHEHIIX — ONMHAPHEIC U KPaTHBIE CBSI3H.

[IpencraBnenne o KnaccuuKaMy OPraHUIECKUX BemecTB. HOMEHKIaTypa OpraHndecKux COeqMHEHIN
(cucremarnueckas) U TpUBHAJIbHBIC HAa3BAaHHS BAXKHEWUIINX MpeICTaBUTENEH KJIacCOB OPraHUYECKUX BEIIECTB.
OKclepUMEHTAIbHBIC METOJIBI U3YUEHUs BEIIECTB M UX MPEBPAIIEHUH: 03HaKOMJIEHHE ¢ 0Opa3amMu

OpPTaHMYECKHX BELIECTB U MaTepHalaMM Ha UX OCHOBE, MOJICITMPOBAHHE MOJIEKY]I OPraHUYECKHUX BEIIECTB,
HaOTIOIEHNE U ONIMCAaHKE IEMOHCTPAIMOHHBIX OITBITOB TI0 PEBPAIICHUIO OPTaHHIESCKHUX BEIIECTB IPH
HarpeBaHuH (TUIaBJICHUE, OOYTTIMBAHHAE U TOPECHHUE).

YrieBogopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKU psii. MeTaH U 3TaH — NpocTeNIne NpeACcTaBUTENIN aJIKaHOB!
(u3nUecKue U XUMUYECKHE CBOICTBA (PEeaKIUK 3aMEICHUs U TOPEHHUS ), HAXOXKACHUE B IIPUPOJIE, TOTyUYESHUE U
MIPUMCHEHHE.

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN PsAJl. DTUICH U MPONUIEH — MPOCTEHIINE NPEACTaBUTENN AJIKEHOB!
¢u3nUecKue 1 XUMHYCCKIE CBOICTBA (peaKkIuy THAPUPOBAHUS, TaJOTeHUPOBAHMS, THIPATAINHN, OKHCICHHUS U
MIOJIMMEPU3AIIHH ), TOTyIeHIE 1 IPUMCHEHHE.

AnkanueHsl: Oyraguen-1,3 u MeTiiOyTauen-1,3: cTpoeHne, BaKHEHITHE XMMHUYECKUE CBOMCTBA (peakius
nonuMepu3anyn). [lorydeHrne CHHTETHIECKOTO KayIyKa U Pe3UHEL.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, TOMOJIOTHUECKUH Psifl. AUeTHIIEH — MPOCTEUIIHIA PEJICTABUTENb
QJIIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHIE U XMMUYECKHE CBOMCTBA (peaKkIMy THAPUPOBAHMS, TAIOTCHUPOBAHUS,
THpaTaLiH, TOPEHUS ), TIOTyYeHNEe U IPUMEHEHHE.

Apensl. beHson: cocras, cTpoeHne, GU3NIECKHUE U XUMHYESCKIE CBOHCTBA (PEaKIUH IaJOreHIPOBAHUS U
HUTPOBAHUA), TOTyUICHHE U IpuMeHeHue. Tomyorn: cocTas, cTpoeHHe, PU3NIecKrue i XUMIYECKIE CBOHCTBA
(peaxmmy raTOTeHUPOBAHUS M HUTPOBAHM ), IOTyUEHHUE U IPpUMEHEHEe. TOKCHIHOCT apeHoB. [ eHeTHdeckast
CBSI3b MEX]y YIVIEBOJOPOIaMH, IPUHAAICKALIIMHI K Pa3IMIHBIM KJIACCaM.

ITpuponHbIe HCTOUHUKH YIIEBOAOPOAOB. [IprponHslif ra3 u nomyTHsIe He(TaHbIe ra3sl. HedTs 1 eé
npoucxoxaeHne. Crnoco0s! nepepaboTKH He(TH: TEPETOHKA, KPEKUHT (TEPMUUSCKHUM, KaTaIUTHUECKUil), THPOIU3.
IIponykTe! nepepaboTku He(TH, UX TPUMEHEHHE B IIPOMBIIIUICHHOCTH U B ObITy. KaMeHHBIH yronb u MpoayKThI
€ro rmepepaboTKH.

OKCIIepUMEHTAIEHBIC METOJIbI U3YUSHSI BEIIECTB M MX MPEBPAICHUH: 03HAKOMJICHHE ¢ 00pa3IiaMy T1acTMacc,
Kay4yKOB M Pe3HHBI, KoJuteKnuu «HedTh» 1 «Yromby, MofeTupoBaHHe MOJIEKYJT YIJICBOIOPOIOB U
TaJIOTEHOIIPOU3BOIHBIX, TPOBEICHNE MMPAKTUYECKON pabOThI: TIOIYUYCHHE 3TUIICHA U H3yYCHUE €TO CBOWCTB.

Pacuérnble 3amaun.

Brruncnenus o ypaBHEHHIO XUMHUYECKON peakinuu (Macchl, 00bEMa, KOMYECTBA UCXOAHOTO BENIECTBA UITH
MIPOIYKTa PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WIIH IPOYKTOB
peakuun).

Kucaopoaconepskanue opraHu4ecKkue coeuHeHust

[IpenenpHBIE OMHOATOMHBIC CIUPTHL. METaHOMI U 3TaHOI: CTPOCHHE, (GU3NIECKUE U XUMIUECKIE CBOHCTBA
(peakuuu ¢ akTUBHBIMU METaJUIaMH, TaJIOT€HOBOIOPOJIaMH, TOPEHHE), MPUMEHEHNE. BomopoaHbie CBSI3H MEX Ty
MOJICKyJIaMHu CTIUPTOB. /leficTBIE MeTaHOIa M STAaHOJIa HA OPTaHU3M YEIIOBEKA.

MHOroaToMHbIE CITUPTHL. DTHIICHIIIMKOND U TIIUIEPUH: CTPOCHUE, (PU3MUECKHe 1 XUMHYECKHE CBOHCTBA
(B3aUMOZICHCTBHE CO MIEIOYHBIMU METaJNIaMH, Ka4eCTBEHHAsI peaKIlis Ha MHOTOaTOMHBIC CIIUPTHI). JleiicTBre Ha
OpraHu3M desoBeka. [I[pumMeHeHue rulepruHa U 3TUICHIIMKOIIS.



deHoI: CTpoCHUE MOJIEKYIbI, (GPU3NIECKUE U XUMHYECKIE CBOHCTBA. TokcHuHOCTh eHona. [Ipumenenne denomna.
Anpneruapl U KeToHbl. DopMaNbIeTH I, aleTadbIeTua: CTPOCHUE, (PH3MUCCKIE U XMMUYECKUE CBOMCTRA (peaKIuu
OKHCJICHUSI U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIINH ), IIOyYCHUE U IIPUMCHCHHE.

OIHOOCHOBHEIC MIPE/ICbHBIC KAPOOHOBBIE KHCIOTHL. MypaBbHHAS H YKCYCHAs KUCIIOTBI: CTPOCHHE, PU3HYCCKHE U
XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Kiacca KUCIIOT, PEakIysl dSTepUUKAIIN), TIOTyICHUE H
npumeHenue. CTeaprHOBast U OJICMHOBAsI KMCIIOThI KaK PEICTABUTEIH BBICIINX KaPOOHOBBIX KHCIIOT. MblIa Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT, HX MOIOIIee JIeiiCTBHE.

CroxHbIe 2(UPHI KaK MPOU3BOAHBIC KAPOOHOBBIX KHCIOT. [ Haponu3 cinoxHbIX 3¢upoB. XKupsl. ['maponus sxupos.
[Ipumenenue xupoB. bronorudyeckas poib HKUPOB.

VYTIIeBoAbL: cOCTaB, KiacCU(HUKANUS YIIICBOAOB (MOHO-, M- M TIOMcaxapubl). [oko3a — mpocTeimmii
MOHOCAxapHIl: 0COOCHHOCTHU CTPOCHUS MOJICKYITBI, PU3MYCCKHE M XUMUYECKUE CBOWCTBA (B3aMMOICHCTBHE C
ruapokcuaom meau(1l), okrucieHne aMMuadHBIM pacTBOpoM okcuzaa cepedpa(l), BocctaHoBICHHE, OpOkeHUE
[JTIOKO3bI), HAXOXK/ICHHUE B IIPUPOJIE, IPUMEHEHHUE, Orosornieckas poib. GotocunTes. PpykTo3a kak U3oMep
[JTFOKO3BL.

Kpaxmau u 11es1ro103a Kak npupoHsle noiumepsl. CTpoeHrne Kpaxmalna 1 IeinIrono3sl. dusnueckue u
XMMHUYECKUE CBOMCTBA Kpaxmaia (THAPONIN3, KAYeCTBEHHAS PEAKIUS ¢ HOIOM).

OKCIEePUMEHTAIbHBIC METOIBI M3YUCHHUS BEIICCTB U UX MPEBPAIICHUI: TPOBECHNE, HAOIIONCHUE U OMMCAHUE

JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAY€CTBEHHBIE PEaKIIMK OTHOATOMHBIX CIIUPTOB (OKUCIICHHUE
staHona okcugoM Meau(1l)), MEHOroaTOMHBIX CIUPTOB (B3aUMOACHCTBUE MIHIIepUHA ¢ TuApokcHaoM Meru(Il)),
aNbJIETHI0B (OKHMCIICHHE aMMHUaYHBIM pacTBopoM okcua cepedpa(l) u runporcumom menu(1l), B3ammoneiicteue
Kpaxmaja ¢ MOJI0M ), IIPOBEJICHUE MTPAKTHIESCKOI pabOThI: CBOHCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnble 3aaun.

Brruucnenus no ypaBHEHUIO XUMHYECKOH peakIuy (Macchl, 00bEMa, KOIMUECTBA UCXOHOTO BEIIECTBA MU
MIPOAYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 UCXOAHBIX BEIIECTB MM IPOIYKTOB
peaxkuun).

A3zoTconepikamiye OpraHIIecKiue COeINHEHHS.

AMWHOKHCTIOTHI KaK aM(OTepHBIe OpraHNIecKre coeqnHeHust. Pu3ndeckne n XMMIYECKHEe CBOHCTBA
aMUHOKHCIIOT (Ha MpUMepe MIHIHA). bronornueckoe 3HaueHNe aMUHOKHUCIIOT. [lenTust.

Benku kak npuponHble BEICOKOMOJIEKYIIIPHBIE coeIMHEHN. IlepBruYHas, BTOpUYHAas U TPETUYHAsS CTPYKTypa
6e1KoB. XMMHUYECKHE CBOMCTBA OEJIKOB: T'HPOJIHN3, ACHATypalysl, KaueCTBEHHBIC PEaKIUU Ha OCNKH.
3KCH€DI/IMCHT3JII>HLIC METOAbI U3YUYCHHUA BECIIICCTB U UX HDeBDameHHﬁZ HaGJ’II-O}Z[eHI/Ie " OITMCaHHEC

JEMOHCTPAIIHOHHBIX OIBITOB: IEHATYPAIHS OCIKOB MIPU HaTPEBAHUH, IIBETHBIC PEAKIINU OCITKOB.
BbicokomoieKyasipHble COeJUHEHUS

OCHOBHbIE TOHATUS XUMHUH BBICOKOMOJIEKYIAPHBIX COETUHEHUN: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENeHb NOIMMEpU3aLMY, CPENHAA MOJIEeKyIIsipHas Macca. OCHOBHBIE METOJIbl CUHTE3a BHICOKOMOJIEKYIIAPHBIX
COEJIMHEHUH — TIONMMEpH3aIvs U TIOJIUKOHICHCALIUSI.

OKcIepUMEHTAIBHBIC METOJIbI U3YUEHHsI BEIIECTB U UX MPEBPAIIEHUH: 03HAKOMJICHHE ¢ 00pa3IiaMy PUPOAHBIX U

HCKYCCTBEHHBIX BOJIOKOH, IMJIaCTMACC, KayIyKOB.
MeXnpeaMeTHBIE CBSI3H.

Peanuzanus MexnpenMeTHbIX CBA3eH Npy U3yUEHUN opraHndeckoi xuMuu B 10 Kitacce oCylIecTBIsSETCs Yepes3
KCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHbBIX IOHATUH, TaK U MOHATHH, SIBIAIOIIUXCS CUCTEMHBIMH IS
OTJIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO01mue ecTecTBEHHO-HAYYHbIE TIOHATHS: SBIICHHE, HAYYHBIH (aKT, TUIOTe3a, 3aKOH, TEOPHs, aHATTU3, CHHTE3,
KJIacCU(UKAIINS, IEPUOAUMYHOCTD, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT, MOICITUPOBAHHE.

dusmnka: MaTepusi, SHEPTHsI, Macca, aToM, AIIEKTPOH, MOJIEKYJa, JHEPTETHUSCKUH YPOBEHbB, BEIIECTBO, TENO, 00bEM,
arperaTHOe COCTOSIHUE BEIICCTBA, (PH3MUCCKIE BEININHBI H SIUHHUIBI X M3MEPEHUSL.

Buonorwus: xierka, opranmsm, ouochepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OHOIOTHYESCKH AaKTHBHBIC
BeriecTBa (OSIIKH, YTIIEBOABL, )KUPEI, (DEPMEHTHI).

Ieorpadus: MuHEpaITBL, TOPHBIE TIOPOIHL, TOJE3HBIE UCKOITAEMBIE, TOILTUBO, PECYPCHL

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBHI PallMOHAIBHOTO MTUTAHUsI, MOIOIIIUE CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHUE IIPEeTnaparbl, MaTepHallbl U3 UICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



11 KJIACC
OBIIAS 1 HEOPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI XUMHUM

XuMudeckuii aneMeHT. AToM. Sapo aToma, H30TOIBL. DNEKTPOHHAS 000I0UKa. DHEpreTHUYeCcKre ypOBHH,
MOyPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- 3neMenThI. OCOOEHHOCTH paclpeeeHust HIEKTPOHOB 0 OPOUTAIISIM B
aToMax 3JIeMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(PUTYPAIISI aTOMOB.

[Tepuomuueckuii 3akoH u [lepuognaeckas cucrema xumudeckux anemenToB Jl. . Menneneesa. CBsizb
TepuoauIecKoro 3akona u [lepuoamyaeckoit cucteMsbl xuMuyeckux sneMeHToB []. V. MenzeneeBa ¢ coBpeMeHHOM
Teopuel CTpoeHus! aToMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH
MIPOCTHIX U CIOXKHBIX BEIIECTB 10 TPyIIaM U IepruoAaM. 3HaueHHe MePUOJUIECKOr0 3aKOHA B Pa3BUTUU HAYKH.
Crpoenue BenlecTBa. XUMHUYECKas CBA3b. BUIbI XUMUYECKOH CBA3H (KOBaJICHTHAs HETIONSPHAS U MOJISIpHAs,
WOHHAsI, MeTaJUTIIecKast). MeXaHn3MBbI 00pa30BaHMs KOBAJICHTHOW XUMHYIECKOW CBsI3H (OOMEHHEIH M TOHOPHO-
aKIENTOPHEIN). BogoponHas cBsi3b. BaleHTHOCTE. DIeKTpoOoTpUiaTeIbHOCT. CTeleHbh OKUCIeHus. FoHbI:
KAaTUOHBI U aHUOHBI.

BewectBa MONEKYIAPHOTO 1 HEMOJIEKYJIIPHOTO CTPOEHUsI. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTBA. THIIbI
KPUCTALTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THUIA KPUCTAIITNUECKON PEIIETKH.

[TonsiTue o AUCTIEpCHBIX cucTeMax. ICTHHHBIE U KOJUIOMIHBIE PacTBOPHL. MaccoBast 10711 BELIECTBA B PacTBOPE.
Knaccudukanus HeopraHnueckux coennHeHnii. HomeHkaTypa HeopraHmueckux BeniecTs. [ eHeTnueckas CBA3b
HEOPraHWYEeCKUX BEILECTB, IPUHAUIEKAIINX K Pa3IMYHbIM KJ1accaM.

Xumudeckas peakius. Kinaccnukaus XUMHYIECKHX PEaKIuil B HEOPraHWIESCKOM W OPTaHUIeCKON XUMHH. 3aKOH
COXPAHEHMS MacChl BELLIECTB, 3aKOH COXPAHEHUs U IPEBPAILEHUs SHEPTUU ITPH XUMHYECKUX PEAKIIHUIX.
CKOpOCTh peakuu, e€ 3aBUCHMOCTD OT Pa3IMIHBIX (hakTopoB. OOpaTHMbIEe peakii. XUMHUECKOES PABHOBECHE.
DakTopsl, BIUAIOIINE Ha COCTOIHNE XUMU4eckoro paBHoBecus. [Ipunnun Jle [larense.

OnexkrponuTuueckas nucconuanus. CUibHbIE U ciiadble MeKTpoiauThl. Cpena BOAHBIX PACTBOPOB BEIECTB!
KHCTasi, HeUTpajbHas, eIouHasl.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCHeprMEHTATbHBIC METOIBI N3YUCHHUS BEIIECTB M WX MPEBPAIIeHHi: AeMoHCTpanms Tadmui «[lepuogmdaeckas

cructeMa XxuMu4deckux anneMeHToB J[. . MeHaeneeBa», n3ydeHue MoJeael KpUCTAININYECKUX PEETOK,
HAOIIOIEHUE

" OMMUCaHUue€ JCMOHCTPAIIMOHHBIX U na6opaTopH1>Ix OIIBITOB (pasnomeHHe MEPOKCHUaa BOAOPOAa B MPUCYTCTBHUU
Karajau3aTopa, ONpeelIeHIE CPEIbl pACTBOPOB BEUIECTB C MOMOIIbIO YHUBEPCAIBHOIO MHANKATOPA, PEAKIIUN
HWOHHOTO 00MEHa), IPOBE/IEHHE MPAKTUIECKON paboThl «BiusiHue pa3nuvHbIX (aKTOPOB Ha CKOPOCTh
XUMHYECKON peaKkLum».

Pacuérrple 3aaumn.

Pacuértel mo ypaBHEHUSIM XUMHUYECKUX PEAKLIH, B TOM YHCIIE TEPMOXUMHUYECKHUE PACYETHI, PACYETHI C
HUCTIOJIb30BAHUEM TTOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranuueckast Xumust

Hewmerannsl. [Tonoxenne HemeramioB B [lepuoanueckoii cucreme xumuaeckux anemenToB J[. . Menneneesa u
0COOCHHOCTH CTpOeHHsI aTOMOB. Du3HuecKkre CBOHCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IpuMepe
KHCIIOpOAa, cephl, hochopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BaKHEHIIIMX HEMETAILIIOB (TaJIOr€HOB, CEpPhl, a30Ta, (hocdopa, yriepoaa U KpEMHHS) U HX
coeTMHEHUH (OKCHJIOB, KUCIIOPOACOAEPIKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUH ).

[Ipumenenue Ba)XHEWITUX HEMETAIUIOB U UX COEMHEHUH.

Merasnsl. [Tonoxxenune meramioB B [lepuoanueckoil cucreme xumuueckux anementoB J[. . Menneneesa.
OCOOCHHOCTH CTPOSHUSI AMEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. O0Ine pu3ndeckne CBOMCTBA METAJIJIOB.
CrnaBbl METAIIOB. DIEKTPOXUMHUYECKUHN PsIJT HAPS>)KEHU I METaIIJIOB.

XUMHUYECKUE CBOWCTBA BAKHEHIIIMX METAILIOB (HATPHIA, Kallui, KAIBIMHA, MAarHANA, A TFOMUHUN, [IUHK, XPOM,
JKEIe30, MEJb) U UX COSAMHCHHMN.

OO6mue crmocoObl MONMyYeHUsT MeTa/UTOB. [IpUMEeHeHHe METaIOB B OBITY U TEXHHUKE.



3KCHGDI/IMCHT3HLHLIC METOJIbl U3YUCHUS BEIIECTB 1 UX MPEBPAISHUN: H3YyYCHHUEC KOJUJICKIIUN «Mertannbl u

CIUTaBbI», 00PA3I[0B HEMETAJUIOB, PEIIEHUE IKCTIEPUMEHTAIBHBIX 33734, HA0IIOJCHUE U OITUCAaHUE
JEMOHCTPALMOHHBIX U Ja0OPaTOPHBIX OMBITOB (B3aUMOAEWCTBUE THAPOKCHIA aJTFOMUHHUS C PACTBOPAMHU KUCIOT U
nienoyei, kKaueCTBEHHbIE PEaKIMi Ha KaTHOHBI METAJIJIOB).

Pacuéruble 3amaun.

Pacuérer Macchl BemecTBa Wik 00bEMA Ta30B M0 U3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCE WITH O0BEMY OHOTO

W3 YYACTBYIOIIMX B PEAKIIUHU BEIIECTB, PacyEThl Macchl (00hEMa, KOTMUYECTBA BEIICCTBA) MPOAYKTOB PEAKITHH,
€CJIM OJHO U3 BELIECTB UMEET MPUMECH.

XuMHus 1 )KH3Hb

Ponp xumun B obecrieueHNH SKOIOTHYECKOH, SHEPTeTUYECKON U MUILIEBOH 0€30M1aCHOCTH, PA3BUTHH MEAULUHBIL.
[TonsiTve 0 HayYHBIX METOJAX TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHH.

[Ipencrapnenus 06 0OMMX HAYYHBIX MPUHIIUATIAX IPOMBIIIIICHHOTO TOTYYCHHS BKHEHIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MaTEPHAIIOB: BXKHEHINNE CTPOUTEIHHBIE MaTepUaJIbl, KOHCTPYKIIMOHHBIE MaTEPHAIIbI,
KpPAacKH, CTEKII0, KepaMHUKa, MaTepHaIIbl IJIs1 AJIEKTPOHUKH, HAHOMATEPHAIIbl, OPraHWIeCKre U MUHEPAITbHBIC
yaoOpeHusl.

XuMUs 1 3[0pOBbE YeTIOBEKa: MIPaBHUiIa UCIIOJIb30BAHMUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOTO
HCIIOJIb30BaHUS TIpenapaToB OBITOBOM XUMUHU

B IOBCCIHCBHOM KU3HHU.

MexnpeaMeTHEIE CBSI3H.

Peanuzanus MexXnpenMeTHBIX CBA3EH IPH U3YYCHUN O0IIel 1 HeopraHndeckoi xumuu B 11 kmacce
OCYIIECTBILIETCS Yepe3 MCIIONb30BaHNe KaK 00X €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHITHH,
SIBIISFOLIMXCSI CHCTEMHBIMH JJ151 OTACTIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ue ecTecTBEeHHO-HAYYHbIE TIOHATHS: Hay4YHbIH (PaKT, Tumoresa, 3aKOH, TEOpHSsl, aHAIHU3, CHHTE3,
KJacCU(UKaIUsA, TEPUOAUYHOCTh, HAOMIOIEHHE, IKCIIEPUMEHT, MOISIIMPOBAaHUE, U3MEPEHHUE, SIBIICHHE.

dusmuka: MaTepusi, JHEPrusi, Macca, aToM, IEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOI, PaTMOAKTUBHOCTbD, MOJIEKYIA,
SHEPTEeTHYCCKUN YPOBEHB, BEIIECTBO, TEI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIESCTBA, (PH3UUICCKHUE BETMIUHEI U
SIMHUIBI X H3MEPEHUS, CKOPOCTb.

Buonorwus: xierka, opranusM, 3KocucTeMa, brnocdepa, Makpo- H MUKPOIJIEMEHTHI, BATAMHUHBI, OOMEH BEIIECTB B
OpTaHH3Me.

leorpadusi: MuHEpabl, TOpHBIE TIOPOJIBI, MOJIE3HBIE UCKOMAEMBIE, TOTUIMBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, METAJUTYPrusi, MPOU3BOACTBO CTPOUTECIIbHBIX MAaTCPUAJIOB,
CEITbCKOXO035HCTBEHHOE TIPOU3BOICTBO, MTUIIEBAst MPOMBIIIICHHOCTD, (papMarieBTHYeCKast IPOMBIIIICHHOCTS,
MIPOHM3BOICTBO KOCMETHYECKHUX TIPETIapaToB, IPOM3BOICTBO KOHCTPYKIIMOHHBIX MaTEPHAIIOB, JIEKTPOHHAS
MPOMBIIIUICHHOCTD, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHWHU HA BA3OBOM
YPOBHE CPEJHET'O OBIIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapnuBaet TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS 00YYAIOMUMUCS ITPOTPaMM CPETHETO 0OIIEeTo
00pa3oBaHus (JJMYHOCTHBIM, METAIIPEIMETHBIM U TpeAMETHBIM). HaydHO-MeToAMYEeCKOi OCHOBOM st
pa3paboTKH IUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHS MPOTPaMM CPEIHEro 00IIero 00pa3oBaHus SBISIETCS
CUCTEMHO-IESITeIbHOCTHBIN MOAXO]I.

B cooTBeTcTBUM C CHUCTEMHO-EATEIIEHOCTHBIM [TOJXO0A0M B CTPYKTYPE JIMUHOCTHBIX Pe3yIbTaTOB OCBOCHHUS
npeaMeTa «XUMIsS» Ha YPOBHE CPeIHEro 00mero 00pa3oBaHus BEIICICHBI CIEAYIONINE COCTABISIOMINE:
0CO3HaHHE 00YYAIOIIMMUCS POCCUICKOHN IpakJaHCKOH HICHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPENIEIICHHUIO;

HaJM4Yue MOTHUBAIIUU K 00yUEHHIO;

LIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOCKACHUI TMYHOCTH HA OCHOBE KITFOUEBBIX IICHHOCTEH U
HCTOPHUYECKUX TPAIUIUil 6a30BOI HAYKH XHMUU;

TOTOBHOCTB U CITOCOOHOCTH 00YYAIOMINXCSl pPYKOBOJCTBOBATHCS B CBOCH JAEATEIFHOCTH IICHHOCTHO-CMBICTIOBBIMHU
YCTaHOBKAaMH, IPUCYIIUMH [ETIOCTHON CUCTEME XIMMUIEeCKOT0 00pa3oBaHus;

HAJINYHE TIPABOCO3HAHMS YKOJIOTHIECKON KYIBTYPHI i CHOCOOHOCTH CTaBUTh LIENIH M CTPOUTH KI3HEHHEIE TUTAHBI.
JIMYHOCTHBIE PE3yNbTaThl OCBOSHUS MpenMeTa « XUMHUs» TOCTUTAIOTCS B €IMHCTBE Y4eOHON M BOCITUTATEIIbHOM
JEeSITETFHOCTH B COOTBETCTBHH C TYMaHUCTHYECKUMHU, COLIMOKYIIBTYPHBIMHU, JyXOBHO-HPaBCTBEHHBIMHU
LEHHOCTSIMU U UJeallaMi POCCUHCKOTO IPaXIaHCKOTO OOIECTBa, MPUHATHIMU B 00IIECTBE HOPMaMH U
MpaBUJIaMH MOBEIEHUs, CIOCOOCTBYIOIUMHU MPOIIECCAaM CaMOIIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHHUS TMYHOCTH O0YyJaIOIIAXCSI.

JIMgHOCTHEIE pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMUSD OTPakaroT c()OPMUPOBAHHOCTH ONBITAa TO3HABATEIIEHOM
U IIPaKTUIECKON ETETHHOCTH 00yJArOIIIXCs IO pealn3alliy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
4acTu:

1) rpaIaHCcKOro BOCHHTAHUA:

OCO3HAHUS 00YYAIOUTIMHUCS CBOMX KOHCTUTYIIMOHHBIX NIPAB U 00S3aHHOCTEHN, YBAXKCHUS K 3aKOHY U
MIPABOIOPSAKY;

MIPEJCTABIEHUS O COLMAILHBIX HOPMaXx U MpaBUIaX MEXIMYHOCTHBIX OTHOILEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUECKOH JNEATEIFHOCTH MPU CO3MaHIH yIeOHBIX IPOEKTOB, PEIICHHN YISOHbBIX H
M03HABaTENbHBIX 33134, BBIMOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH NOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI APYTUX MIPU aHAIN3E
Ppa3JIMIHbIX BUJ0OB y‘leGHOﬁ JACATCIIPHOCTH,

2) MaTpUOTHYECKOr0 BOCIIMTAHUS

HEHHOCTHOTO OTHOIICHHUA K UCTOPUICCKOMY U HAYUYHOMY HACJICIUIO OTCUCCTBEHHOMU XUMUU,

YBaKEHHS K MPOIECCY TBOPUYESCTBA B 00JIACTH TEOPHH U MPAKTUIECKOTO MIPUMEHEHHSI XUMHH, OCO3HAHHS TOTO, UTO
JOCTIDKEHUST HAYKU €CTh Pe3YIbTaT JTUTEIBHBIX HAOMIONCHHA, KPOIIOTIIMBBIX AKCIIEPUMEHTAIBHBIX TTOUCKOB,
MIOCTOSTHHOTO TPY/Ja YYEHBIX U IPAKTHKOB;

HUHTEpECCa U NO3HABATCIbHBIX MOTUBOB B MOJIYUCHUHN U MOCICAYIOMIEM aHAIN3€ I/IH(I)OpMaLII/II/I 0 NIEPEAOBLIX
JIOCTH>KEHUSIX COBPEMEHHOM OTEeUE€CTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS

HPAaBCTBEHHOTO CO3HAHUSI, STUUECKOrO TIOBEACHUS;

CIIOCOOHOCTH OLICHHMBATh CUTYalllH, CBSI3aHHBIE C XUMUYECKUMHU SABJICHUAMU,

Y IPUHUMATh OCO3HAHHbIE PEILIEHUs], OPUEHTUPYAICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHHUE U MOCTYIIKM CBOMX TOBAPHILEH ¢ MO3UIMK HPaBCTBEHHBIX U MPABOBBIX
HOPM M OCO3HAHHWE TOCIIECTBHIA STHX MOCTYITKOB;

4) dpopMupoOBaHHUS KYJILTYPbI 310POBbSI:



MOHMMAHUS [IEHHOCTEH 30POBOr0 M 0€30MacHOro 00pasa *KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IMICHXHYECKOMY 30POBBIO;

coOJIrO/IeHUs TIpaBMJI O€30IIaCHOTO OOpAIleHHs C BEIIECTBaMU B OBITY, TOBCEAHEBHOM KU3HU U B TPYHAOBOM
JIeATENBHOCTH;

MMOHMMAHUS [IEHHOCTH TPaBUJI HHAMBHUYaIbHOTO H KOJUIEKTUBHOTO O0€30I1aCHOTO TIOBEACHHUS B CUTYAIIUAX,
YTPOXKAIOIINX 30POBBIO U JKU3HHU JTIOMIEH;

OCO3HAHUS MTOCJICICTBHIA U HETIPHUSITHS BPEIHBIX MPHUBBIYEK (YIIOTPEOICHUS aIKOTOMIsI, HAPKOTHKOB, KypEHHS );
5) TpynoBoro BocnuTaHus:

KOMMYHHKATHBHOHW KOMIIETCHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOM ASATEILHOCTH, OOMIECTBEHHO MOJIC3HOM,
TBOPYECKOH U APYTUX BUAAX JIEATEIbHOCTH;

YCTaHOBKHM Ha aKTUBHOE y4acTHe B PEUICHUH MPAKTUYECKUX 3a/1ad COLMANbHON HAaNpaBICHHOCTH (B paMKax
CBOETO KJIacca, IIKOJIbI);

HWHTepeca K MPaKTUIeCKOMY H3YYCHHUIO TIPO(PEeCCHid Pa3IMIHOTO PO/Ia, B TOM YHCIIC HA OCHOBE NMPUMEHEHUS
MPEMETHBIX 3HAHHUM 110 XUMUU;

YBXKEHUS K TPYILY, JIIOISIM TpyJa U pe3ysbTaTaM TPYIOBOH IeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHAMBHYaJIbHON TpaeKTOpUU 00pa3oBaHus, Oyayluel nmpodeccuu u
peanu3anuy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMUMUH,
HWHTEPECOB U MOTpeOHOCTEH 00IIeCTRa;

6) 3K0JIOrHYeCcKOro BOCIIUTAHUS

AKOJIOTHYECKH 11eJIeCO00pa3HOr0 OTHOMICHHS K MIPUPOJIE, KaK UCTOUHHKY CYIIIECTBOBAHHMS XKHU3HU Ha 3eMIic;
MMOHMMaHUS TI00AIBHOTO XapaKTepa SKOJOTHUSCKUX MPOOJIEM, BIMSHHS SKOHOMHUYECKHX TPOILIECCOB Ha
COCTOSIHUE TIPUPOJHON U COLIMAIIBHOM CPEabL;

OCO3HaHUS HEOOXOIMMOCTH UCIIONB30BAHUS JOCTHKEHUH XUMHHU JJIs1 PELICHHUS] BOIIPOCOB PAIlMOHATBHOTO
MIPUPOJIOTIONB30BAHNUS;

AKTUBHOTO HETIPUSITUS ACUCTBUH, MPUHOCSIINX BPENl OKpYKarolield IPUPOAHON cpesie, yMEeHHUs] IPOTHO3UPOBATh
HEONaroNnpusITHBIC SKOJIOTHYECKUE ITOCIEACTBHS MPEANPUHIMAEMBIX TEHCTBUHA U TIPEIOTBPAIIATh HX;

HaJIMYHs PA3BUTOTO SKOJIOTHUECKOTO MBITIICHUS, YKOJIOTHYECKON KYIbTYPhI, OIBITA JESITENPHOCTH IKOIOTHIECKON
HaIIPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU B TIO3HABATEIILHOW, KOMMYHUKATHBHOU U COIMATLHOMN
MPAaKTHKE, CIIOCOOHOCTH ¥ YMEHHUS aKTUBHO TIPOTUBOCTOSITh UECOJIOTHH XeMO(hoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIeCTBEHHOM TTPAKTHKH;

MTOHMMAHUS CIICITU(UKNA XUMHUH KaK HayKH, OCO3HAHMsI €€ poJii B POPMHUPOBAHUH PAIIMOHAILHOTO HAYYHOTO
MBIIUICHUS, CO3/IaHNH 1IeJIOCTHOTO TIPEACTABICHHS 00 OKpYIKArOIIEeM MHUpE KaK O SIIMHCTBE MPHPOIBI M YeIIOBEKa,
B MTO3HAHHUH NIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUHU MPOOJIeM COXPaHESHHUS TIPUPOTHOTO PABHOBECHS;
yOexIEHHOCTH B 0CO00M 3HAUMMOCTH XMMHUU JIJIsl COBPEMEHHOMW IIUBIIIN3AIIUK: B €€ TYMaHUCTHYECKON
HaNpaBJICHHOCTH W BRKHOW POJIM B CO3JJaHUU HOBOM 0a3bl MaTepUAbHON KYIBTYPBI, PEIICHUH TTI00aTbHBIX
po0neM yCTOMYMBOTO pa3BUTHS YETIOBEUECTBA — CHIPHEBOI, SHEPTEeTUIECKOH, MTUIECBOI U 3KOJIOIHYECKON
0€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, 00€CITICUCHUH YCIIOBUI YCIIENTHOTO TPYZIA ¥ SKOJIOTHYECKH KOM(POPTHOM
JKU3HHU KKIOTO YIeHa 00IeCTRa;

€CTECTBEHHO-HAyYHO! TPAMOTHOCTH: TIOHUMAaHUS CYIITHOCTH METO/IOB TTO3HAHUS, HCIIOJIH3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCITOJIb30BaTh MOydaeMbIe 3HAHUSI JIJISl aHAIIM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIETO
MHpa U TPOUCXOIAIINX B HEM H3MEHEHU, yMEHUS JIelaTh 000CHOBAHHBIC 3aKITIOYCHUS HA OCHOBE HAYUYHBIX
(haKkTOB M MMEIOIIUXCS NaHHBIX C IENBI0 TIOJTYYCHHUS JTOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIIPHO HCIIONB30BaTh XUMUYECKHIE 3HAHUS JIJIsl PEIICHUS MMPOOJIEM B pEaTbHBIX
YKU3HEHHBIX CUTYaIIUsX;

WHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOHN IEITeITLHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHHIO H CAMOOOPa30BaHHUIO, K AKTHBHOMY TOJTYYCHHUIO
HOBBIX 3HAHHUH 110 XUMHUHU B COOTBETCTBUU C JKU3HEHHBIMU TTOTPEOHOCTSIMU;

HHTEpeca K 0COOCHHOCTSIM TPyAa B Pa3IMYHbIX cepax mpodeccnoHanbHON IesITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI



MeraripeiMeTHBIE Pe3yJIbTaThl OCBOCHHUS YUeOHOro npeaMeTa « XUMHs» Ha YPOBHE CPEIHEr0 00IIero
00pa30BaHus BKIIIOYAIOT:

3HAYUMBIC JJ1s1 OPMHUPOBAHKS MUPOBO33PECHUS 00YUAIONIMXCSA MK TUCIUTUTMHAPHEIC (MEXKIIPEIMETHBIC)
00IIIeHAYYHBIC TIOHITHS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHON KAPTUHBI MUPA U CHICHU(UKY METOIOB ITO3HAHUS,
HCTIOJIE3yEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECCTBO, YHEPTHSL, SIBIICHHE, IPOIIECC, CUCTEMA, HAyYHBIH
(baKT, IPUHILIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs, UCCIE0BaHKe, HAOIOICHNE, U3MEPEHHE,
SKCIIEPUMEHT U IpyTHE);

yHUBepcalbHbIe yueOHbIe AeiicTBYS (I103HABATENbHbIC, KOMMYHHKATHBHBIC, PErYIATHBHBIE), 00SCIICUHBAIOIIIE
(dopmupoBanre QyHKIUOHAIBEHON IPaMOTHOCTH M COIUATFHON KOMIIETEHIINN 00YYarOIIIXCS;

CIOCOOHOCTH 00YHYAIOIINXCS UCIIONIB30BaTh OCBOSHHBIC MK AUCIMIUTMHAPHBIC, MHPOBO33PEHYCCKHE 3HAHUS U
YHUBEPCAIbHBIC YUeOHbIC ICHCTBYS B MO3HABATEIIBHON M COLMALHOMN MPAKTUKE.

MeranpenMeTHbIE pe3yIIbTaThl OTPAKAIOT OBIAJICHNUE YHUBEPCATBHBIMU YIeOHBIMU ITO3HABATEIIBHBIMH,
KOMMYHHUKATHBHBIMU M PETYJIATUBHBIMU JISHCTBUSMH.

OB.]IaZ[eHI(le YHuBEpPCAJIbHBIMHA y‘leﬁHblMl/l Mno3HaBaTEJIbHbIMH HeﬁCTBHHMH:

1) 6a30BbIe JOrHYECKHUE NeHCTBHS:

CaMOCTOSATENEHO (POPMYITHPOBATE H aKTyaJIH3HPOBATh IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATH;

OIIpeNeNATh LENIU AEATENbHOCTH, 3a1aBas NapaMeTPbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCUTh PE3ybTaThl
JEeSITeIBHOCTH € TIOCTABICHHBIMH LIEJISIMH;

UCTIOJIB30BATh MIPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACIATH XapaKTepHbIe IPU3HAKY
MOHSATHH M yCTAHABIMBATh UX B3aUMOCBSI3b, HCIOIB30BAaTh COOTBETCTBYIOIINE TOHATHS ISl OOBSICHEHUS
OT/ENBHBIX (DAKTOB U SBIICHHUIA;

BEIOMpATh OCHOBAHUA U KPUTESPHUH IS KIACCU(PHUKAIINH BEIIECTB U XUMHUICCKHUX PEaKIINi;

YCTaHaBIMBAaTh NPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SBJICHUAMU;

CTPOMTD JIOTMUYECKUE PACCYKAEHUs (MHIYKTUBHBIE, IETyKTUBHbIE, 10 AHAJIOTUH), BBISBIISATH 3AKOHOMEPHOCTH U
MIPOTUBOPEUHS B PACCMaTPUBACMBIX SIBICHUAX, (POPMYIHNPOBATEH BHIBOMIBI U 3AKIIIOUCHHUS;

MIPUMEHATH B IIpOIlecce MO3HAHUS, UCTIONB3yEeMbIC B XMMUH CUMBOJIMUECKHUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBBIBATE MOJEIBHBIC MPEICTABICHUS — XUMUUYECKUN 3HAK (CHMBOJI) JIEMEHTa, XUMHUecKas popMya,
ypaBHEHHE XUMAYECKON peaKINy — IIPH PEIICHUHN YIeOHBIX MTO3HABATENBHBIX U MPAKTUIECKUX 3a7ad, IIPAMEHSTh
Ha3BaHHBIE MOJIEJIbHBIE PEICTABICHUS IS BBIBICHUS XapaKTEPHBIX IPU3HAKOB H3y4YaeMBbIX BELLECTB U
XUMHYECKUX PEaKIIHil.

2) 6a3oBbIe UCCIIEN0BATEIbCKHE IeHCTBHSA:

BIIAJICTh OCHOBAMM METOOB HAyYHOIO IMTO3HAHUS BEIIECTB U XUMHUUECKUX PEaKIIH;

(hopMyIMPOBATh IIETH U 33]a491 UCCIECAOBAHMUS, CTIOIB30BaTh TOCTABICHHbIE H CAMOCTOSITEIBHO
c(hopMyIMPOBaHHBIEC BOMPOCHI B KAUECTBE HHCTPYMEHTA IIO3HAHUS M OCHOBBI JUIs1 ()OPMHUPOBAHUSI THITOTE3bI IO
MIPOBEPKE MPABUILHOCTHU BBICKA3bIBAEMbIX CYXKIIEHU;

BJIA/IETh HABBIKAMH CaMOCTOSITEIILHOTO IJITAHUPOBAHUS U NIPOBEICHUS] YUEHUYECKUX IKCIIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHHS HAOIIONATh 3a XOIOM ITPOIIecca, CaMOCTOATEIBHO IIPOTHO3UPOBATh €T0 PE3YNbTaT,
(opMyarpoBaTh 000OIICHHUS U BBIBOABI OTHOCHTEIHHO IOCTOBEPHOCTHU PE3YIIETaTOB MCCIICTOBAHUS, COCTABIIAT
000CHOBaHHBIN OTYET O TPOEIIaHHON PaboTe;

MpHOOpPETaTh ONBIT YUCHUYECKON HCCIEAOBATEIECKOM 1 MPOEKTHOM AEATEIFHOCTH, IPOSIBISATH CIIOCOOHOCTH U
TOTOBHOCTb K CAMOCTOSITEIIFHOMY ITOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3aad, IPUMEHEHHIO Pa3THIHBIX
METOJ0B IIO3HAHHUS.

3) paGora ¢ undopmaumeii:

OPHEHTHPOBATHCS B PA3IIMYHBIX UCTOYHUKAX HH()OPMAIUH (HAYTHO-TIOMYIIPHAS JIUTEPaTypa XUMAIECKOTO
coziepKaHus, CIIPaBOYHBIE TIOCOOMS, pecypchl IHTepHeTa), aHaIN3UpOBaTh HHPOPMALINIO PAa3TUIHBIX BUIOB U
(hopM mpencTaBICHUS, KPUTUIECKH OLICHUBATD €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTE;

(hopMyHUpOBaTh 3aMPOCHl U IPUMEHSTH PA3JIMYHBIE METOIBI P MMOUCKE U 0TOOpe HHPOPMAITUHU, HEOOXOAUMOM
JUTSL BBITIONTHEHMS YICOHBIX 3a/1a4 OIPEIeIEHHOTO THIIA;



mprOOpPETaTh OMBIT UCIONB30BAHIS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOIOTHHA M PA3TUIHBIX TOUCKOBBIX
CHCTEM;

CaMOCTOSITEIIFHO BEIOMPATh ONTUMAJIBHYIO (hOpMY ITpEICTaBIeHNs] HHPOPMALMHU (CXeMBI, rpaduKH, AuarpaMMsl,
TaOIMLbl, PUCYHKU U IPyTHE);

HCTIOJIB30BATh HAYYHBIH S36IK B KAUECTBE CPENICTBA IIPH PaboTe ¢ XUMHIECKOU HH(OpMaIel: TIPUMEHITH
MeXITpenMeTHble (Qr3nueckre u MaTeMaTHYECKUE ) 3HAKH U CHMBOJTBI, (hOpMYITBI, a00peBHATYPBI, HOMEHKIIATYPY;
HCTIOJIB30BATh U IPEOOPa30BHIBATH 3HAKOBO-CUMBOJIINIECKUE CPEICTBA HATTIAHOCTH.

OBJaanenue YHuBepCaAJIbHBIMA KOMMYHUKATUBHBIMHA AefCTBUSIMM:

3aJlaBaTh BOIPOCHI 110 CYIIECTBY 0OCYXIaeMOW TEMBI B XOJIE TUAJIOTa

W/WITA TUCKYCCHU, BBICKA3bIBaTh U, (HOPMYIHPOBATH CBOM MPEIIIOKEHIS OTHOCUTEIBHO BBITOTHEHUS
MIpeIOKEHHOM 3a/1a4u;

BBICTYIATh C MPe3eHTalKel pe3yIbTaTOB MO3HABATEIHLHOM 1S TeIbHOCTH, MOJIyY€HHBIX CaMOCTOSTEIHHO HIIN
COBMECTHO CO CBEPCTHUKAMH ITPH BHITIOJIHEHUN XUMHUYECKOTO SKCIIEPUMEHTA, IPAKTUIESCKOH pabOoThI 110
HCCJICZIOBAHUIO CBOHCTB M3y4aeMBbIX BEIIECTB, PeaIU3allii YIeOHOTO MPOEKTa U (GOPMYIHUPOBATEH BHIBOIIBI

0 pe3yybTaraM MPOBEIEHHBIX UCCIICAOBAHMIA ITyTEM CONIACOBAHMS TIO3HIIMN B X0O/Ie OOCYKICHUS 1 0OMeHa
MHEHHSIMH.

OsgJiaieHNe YHMBepPCAJbHbIMU PeryJsiTUBHBIMU AeiiCTBUSIMU:

CaMOCTOSITENILHO IIAaHUPOBATh M OCYLIECTBIATH CBOIO TI03HABATENBHYIO AEATENBHOCTD, ONPENes e€ Lienu U
3aJja41, KOHTPOJIUPOBATH U 10 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATH IIpEAIaraeMblii allrOpuT™ JeicTBuUil pu
BBINOJTHEHUH YUEOHBIX U MCCIIEN0BATENIBCKUX 3a/1a4, BEIOUpaTh Haubosee 3peKTHBHBIN CIOCO0 UX PEIICHUs ¢
y4€TOM HOJTy4eHHs] HOBBIX 3HAHUI O BEIECTBAX U XMMUYECKUX PEAKLIUIX;

OCYILECTBISITh CAMOKOHTPOJIb CBOEH AEATENILHOCTH HA OCHOBE CaMOAaHaJIM3a U CAMOOLICHKU.

HNPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUS Kypca « OpraHuyeckast XUMUs OTPaKaroT:

C(OPMUPOBAHHOCTH TPEICTABICHIHA 0 XUMHYECKON COCTABILIONICH €CTECTBEHHO-HAYIHOW KapTHHEI MHpPa, POITU
XMMUH B TIO3HAHUH SBICHUH IPUPOALL, B POPMUPOBAHIH MBIIUICHUS U KYJIBTYPHI THIHOCTH, €€ (QYHKIIHOHAIBHOMI
IrPaMOTHOCTH, HEOOXOUMOH JIJIs pEIICHUS MPAKTUUECKUX 3a/1ad ¥ SKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUSI K
CBOEMY 3/10pOBBIO U IPUPOJHOM CpENE;

BJIaJIeHHE CUCTEMOM XMMHUYECKUX 3HAHUMN, KOTOpask BKJIFOYAET: OCHOBOMOIATAIONINE TIOHATHS (XUMUYECKHHA
3JIEMEHT, aTOM, JJIEKTPOHHAas 000JI0YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTh, AIEKTPOOTPHULIATEIbHOCTD, XUMUYECKasI
CBSI3b, CTPYKTYpHast popMyina (pa3BEPHyTas U COKpAIIEHHAs ), MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00BEM,
YIIIEPOIHBIH CKENeT, (PYHKIMOHATbHAS TPYTIIA, PaHKal, H30MEPHS, N30MEPbI, TOMOJIOTHYSCKUH PSIJl, TOMOJIOTH,
YIIIEBOJOPOBI, KHCIOPOI M a30TCOAEPKAIINAE COETNHEHUS, MOHOMED, TIOJTUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIEC COSAMHEHMSI ); TEOPHH W 3aKOHBI (TEOPHUsl CTPOCHHS OPTaHUYESCKHX BEIIECTB A.

M. ByTnepoBa, 3aKOH COXpaHEHHS MACChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKH S3bIK XUMHH;
MHPOBO33pEHUECKUE 3HAHUS, JI)KAIINE B OCHOBE MOHUMAHUSI PUYUHHOCTH M CUCTEMHOCTH XHMUYECKUX
SIBIICHUH, (DaKTONOTHYECKIE CBEICHUS O CBOMCTBAaX, COCTABE, MOJTYICHUH U OS30MTaCHOM HCIOIb30BAaHUU
BaXHEHMIINX OPTaHUYECKHUX BEILECTB B ObITY U MPAKTUYECKOH NEATENBHOCTH YEI0BEKa;

C(OPMUPOBAHHOCTh YMEHHI BBIIBIATH XapaKTePHbIC TPU3HAKY MOHATHH, YCTAHABIMBATh NX B3aUMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE TIOHATHS MPH OMMCAHUU COCTaBa, CTPOEHUS U IPEBPAILEHU OpraHnYecKux
COCIMHCHHUIM;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIIOIB30BATh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTABIICHUSI MOJICKYIISIPHBIX H
CTPYKTYPHBIX (pa3BEpHYTOH, COKpaEHHOM ) (HOpMYIT OpTraHUYECKUX BEIIECTB U YPABHEHUH XUMHUYECKUX PEaKInH,



M3TOTaBJIMBATh MOJENIM MOJIEKYJl OPraHUUECKUX BELIECTB JUIS UIUTIOCTPALIMU UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUI yCTAaHABIMBATh IPUHAIICKHOCTh H3YUYCHHBIX OPTAHUIECKUX BEIECTB MO UX
COCTaBY M CTPOCHHIO K ONPEACIEHHOMY KITaCCy/TPYIIIe COeNUHEHUH (YIIIeBOIOPOIBI, KHCIOPO U
A30TCOZIEPIKAIIIE COSANHEHNUS, BRICOKOMOJICKYJLIPHBIC COSMHEHMS ), JaBaTh UM Ha3BAHMUS 110 CHCTEMAaTHIECKOM
HomeHkiarype (IUPAC), a Takxe NpUBOIUTH TPUBHAIILHBIEC HA3BAHHUS OTACIBHBIX OPTAHHYECKUX BEIICCTB
(9THIICH, TIPOTIMITEH, alleTHIICH, STHIICHIIINKOIE, IIHIEpUH, (GeHol, HOopMaIbIeTHA, alleTadbACI U, MypaBbUHAS
KHCJIOTa, YKCYCHas KCIIOTa, OJISMHOBAsl KUCJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOK03a, (PPyKTO3a, Kpaxmall,
LIEJUTIONI03a, TIIUINH);

c(OPMUPOBAHHOCTH YMEHHUSI OTIPEIEISATh BUABI XUMUYECKOH CBSA3U B OPIraHUYECKUX COSANHCHUAX (OMUHAPHBIC U
KpaTHbIE);

c(OPMUPOBAHHOCTH YMEHHSI IPUMEHATH ITOJIOKEHHS TCOPUH CTPOCHHUS OpraHndeckux BemecTs A. M. Bytieposa
IUTst OOBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MacCHI BEIIECTB;
c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOCHHUE, (PH3MUECKIE M XMMUIECKIE CBOMCTBA
TUTTUYHBIX TPEACTaBUTEINICH pa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, TPOIHIIEH,
anerusieH, Oyraguen-1,3, metunOyTaguen-1,3, 6eH3011, METaHOII, 3TaHOJ, STUIICHIJIMKOIb, THULEPUH, QEeHol,
aleTanbAeTH/I, MypaBbHHAs U YKCYCHAs! KUCIIOTHI, TIIFOK03a, KpaxMaJl, HEJI0JI03a, aMUHOYKCYCHasi KUCIIOTa),
WJITIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXY HUMH YPaBHEHUSIMH COOTBETCTBYIOIINX XUMHUYECKUX PEaKIUH C
HCTIOJIB30BaHUEM CTPYKTYPHBIX (pOpMYIT;

c(OPMUPOBAHHOCTH YMEHHS XapaKTEPHU30BaTh HCTOUYHUKH YIIIEBOIOPOIHOTO CHIPhsS (HE(Th, IPUPOIHEIH Ta3,
YTOIIb), CIOCOOBI MX MepepabOTKH B MPAKTHICCKOE MPUMEHEHHUE MPOAYKTOB MepepabOTKH;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYMCICHHS M0 XMMUYECKUM YPaBHEHUSAM (Macchl, 00bEMa, KOIMYeCcTBa
HCXOJTHOTO BEIECTBA WIIH MPOIYKTa PEAKIHH MO0 U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OHOTO U3 MCXOIHBIX
BEIIECTB

WJIM IPOAYKTOB PEaKIInK);

c(OPMUPOBAaHHOCTH YMEHHH BIIaJETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO IIO3HAHUS,
HCTIONIb3yEMBIX B XUMHU TIPH W3YyUCHUH BEIISCTB M XUMIUYECKUX SIBICHAH (HAOIIONCHIE, N3MEpEHHE,
SKCIIEPUMEHT, MOJICITUPOBAHIIE), HCTIOIB30BAaTh CHCTEMHBIE XUMIUCCKUE 3HAHUS IS IPUHATHS pEIIeHUH B
KOHKPCTHBIX )KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHUEM,

c(hOpMHUPOBAHHOCTh YMEHUH COOIOIATh IPaBUJla MOJb30BAHUS XUMHUYECKOH MOCYI01 U TaOOPaTOPHBIM
000pynoBaHHEM, a TaKXKe MPaBHiia 0OpaIIeHuUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMHU TIO BBITOTHEHHIO
ma00paTOPHEIX XUMHIECKHX OIIBITOB;

C(OPMUPOBAHHOCTh YMEHH INIAHUPOBATH M BHIITOTHATE XUMHICCKHN SKCIIEPUMEHT (TIpeBpaIeHHS
OPTaHMYECKUX BEUICCTB IIPH HArPEBaHUH, TOTYICHUE ATIWICHA U H3YUYECHHE €T0 CBOHCTB, KAYECTBECHHBIC PEAKINU
OpPTaHMYECKUX BEUICCTB, NEHATYpaIHs OCIKOB MPH HATPEBAHUH, IIBETHBIC PEAKIINU OSIIKOB) B COOTBETCTBHUH C
MpaBUJIaMH TEXHUKH OE30MaCHOCTH MPH 0OpaIlleHUH C BEIECTBAMH U J1a0OpaToOpHBIM 000PYI0BaHUEM,
MPEACTABIATH PE3YABTAThl XUMHUECKOTO AKCIICPUMEHTA B (hOpPME 3alMCH YPAaBHEHUH COOTBETCTBYIOIINX PEAKIIUIA
1 (HOpMYIIMPOBATh BBIBOJIBI HA OCHOBE 3TUX PE3YJILTATOB;

C(OPMUPOBAHHOCTh YMEHHUH KPUTHUECKU aHATN3UPOBATH XUMUIECKYI0 HHPOPMAIINIO, TOTYIAEMYIO H3 Pa3HbIX
HCTOYHHKOB (CcpencTBa MaccoBor mHMopManun, IHTEpHET U JpyTHX);

C(OPMUPOBAHHOCTH YMEHHI COOTIOAATH MPAaBHIIA SKOJIOTHIECKH 11e7IeCO00Pa3HOro MOBEACHUS B OBITY U
TPYLOBOM JEATEIBHOCTH B LESAX COXPAaHEHHs CBOETO 30POBbS U OKPYXKarOIel MPUPOTHON Cpebl, 0CO3HABATh
OIIaCHOCTb BOBHeﬁCTBHH Ha JXUBBIC OPTaHU3MbI OHpe}IeJ’IéHHbIX OpraHn4eCKUX BEIIECCTB, IOHUMAas CMBICIT
nokazatesnst [1IK, moscHATE Ha mpuMepax CIIOCOOB! YMEHBIIEHHS U TPEIOTBPAILICHNS HX BPEIHOTO BO3ICHCTBUS
Ha OpPTaHU3M YeJIOBEKa;

JUTSL O0YJAFOIIUXCS ¢ OTPAHUYECHHBIMUA BOZMOXKHOCTSIME 37J0POBBSI: YMEHHE IPUMEHSITh 3HAHHSI 00 OCHOBHBIX
JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHHIA;

JUTSL CIICTIBIX M CIA00BHISIINX 00yJAIOIINXCS: YMEHHE HCIOIB30BaTh PENbe(HO-TOUCHUHYIO CHCTEMY 0003HAYCHHIA
J1. Bpaiiist as1st 3amucu XUMUYECKUX (POPMYIL.



11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0CBOCHUS Kypca «O01Ias 1 HeopraHu4ecKas XUMHUS» OTPaXKaroT:

Cc(OPMUPOBAHHOCTH MPEACTABICHHUIA: 0 XUMHUYECKOM COCTABIISIONICH €CTEeCTBEHHO-HAYIHON KAPTUHBI MUPA, POJIH
XMMUY B TIO3HAHUH SIBICHUH MPUPOBL, B POPMUPOBAHUH MBIIUICHUS U KYIBTYPBI TUYHOCTH, ¢€ QYHKIIHOHATBHOM
TPaMOTHOCTHU, HEOOXOMMOM IS PEIICHUS TIPAKTUICSCKUX 3a71a4 U SKOJIOTUIECKU OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 310pOBBIO U IPUPOJHOM Cpene;

BJIaJICHNE CHCTEMON XUMHUYECKHUX 3HAHHUH, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIONIIE OHATHS (XUMUIECKUH
3IIEMEHT, aTOM, U30TOIL, S-, P-, 0- 2IeKTPOHHBIC OPOUTAIIA ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJIAPHBIN 00BEM,
BaJICHTHOCTb, DJIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUUYECKas CBsI3b (KOBaJICHTHAs, HOHHAS,
MeTaJIn4ecKas, BOAOPOIHAs ), KpUCTAJUINYeCKasl peIETKa, TUIIbl XUMUYECKUX peakLni, pacTBOp, IEKTPOIUTHI,
HERJIEKTPOJIUTHI, JEKTPOIUTUYECKAS TUCCOLUAIINA, OKHUCIUTEh, BOCCTAHOBUTEINb, CKOPOCTh XMMUYECKOH
peakuuu, XUMUYECKOe paBHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS NMEKTPOIUTUUECKOIN TUCCOLUALINH,
nepuonnueckuii 3akoH /1. V1. MenzeneeBa, 3ak0H COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHUS U
TIPEeBPALICHUS YHEPTUH MIPH XUMHUECKUX PEaKIHAX ), 3aKOHOMEPHOCTH, CHMBOJIMIECKHUH S3BIK XUMHH,
MHPOBO33pEHUECKUE 3HAHUS, JIe)KAIlKe B OCHOBE MOHUMAHUSI IPUUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX
SIBIICHUM, (DaKTOIOTMYECKUE CBEJICHHUS O CBOIMCTBAX, COCTaBe, MOIYYSHUH U O€3011aCHOM HCIIONb30BAHUN
BaXHEHMIITNX HEOPTaHMUECKUX BEIECTB B OBITY U MPAKTUYECKOU eI TeTbHOCTH YeIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBIABISITH XapaKTepHble PU3HAKU TIOHATHH, yCTaHABIUBATh UX B3aMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIOIIME TIOHATHS IIPY OIMCAaHUU HEOPTraHUYECKUX BEIIECTB U UX IPEBPALLCHUH;
c(OPMUPOBAHHOCTH YMEHHI UCTIONB30BATh XUMHUECKYIO CHMBOJIHKY UL COCTABICHUS (JOPMYIT BEIIECTB U
YpaBHEHUH XUMHAYECKHX peakiui, cucreMarniaeckyro HomeHknarypy (IUPAC) u TpuBuansHbie HA3BaHUS
OT/IEIBHBIX HEOPTaHWIECKHUX BEIIECTB (YrapHEIHA ra3, YIIEKACIBINA Ta3, aMMHUaK, TalI€Hast U3BECTh, HeTameHas
W3BECTb, TUTHhEBAS COMA, IUPUT U JAPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEAEIATh BAICHTHOCTh U CTETICHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHAs, HOHHASA, METAJUTMYECKasl, BONOPOIHAS)
B COEIUHEHHUSAX, TUIl KPUCTAIIIMUECKON PEeIETKY KOHKPETHOT'O BEeLIeCTBa (aTOMHAasi, MOJIEKYJIsIpHasi, HOHHAs,
MeTaJJINYeCcKas ), XapakTep Cpe/ibl B BOIHBIX paCTBOPAaX HEOPraHUYECKUX COCTUHEHUH;

c(OPMUPOBAaHHOCTh YMEHHH yCTaHABINBATH IPHHAIIC)KHOCTh HEOPTAaHIIECKHUX BEIIECTB IT0 UX COCTAaBY K
oTpeneNEHHOMY KITacCy/TpyIIie COeNNHEHHUH (IIPOCThIE BEIECTBA — METAIUTEI 1 HEMETAJUTBI, OKCHIIBI, OCHOBAHWS,
KHCIIOTBI, aM(OTepHBIEC THAPOKCHUIBI, COIIH);

c(hOpMHUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI Mepuoaudeckoro 3akoHa J{. M. MenneneeBa 1 JeMOHCTPUPOBATh
€ro CHCTEMaTH3HUPYIOILYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (PyHKIINY;

Cc(OPMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh ICKTPOHHOE CTPOCHUE aTOMOB XMMUYECKUX IEMEHTOB 1—4
nepronoB [leproanyeckoii cucTeMbl XUMHUUECKuX deMerToB [I. M. MeHmeseeBa, HCIIOIb3ys MOHATHS «s-, P-, d-
ANIEKTPOHHBIE OPOUTAINY, «IHEPTETHICCKHIE YPOBHIY», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMHMYECKUX JIEMEHTOB U UX COEIMHEHUN 1O nepuojam u rpymnmnam [lepronndyeckoil CuCTeMbl XUMUUECKUX
anemenToB JI. V1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEePH30BaTh (OMMCHIBATH) OOIINE XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX
BCHICCTB PA3JIMYHBIX KJIACCOB, MMOATBEPKAATH CYICCTBOBAHUC TeHETUYECKOM CBI3U MCXKIY HCOPTaHNYCCKUMU
BELIECTBAMU C MIOMOIIBIO YPAaBHEHUHM COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUM;

Cc(OPMUPOBAHHOCTH YMEHUSI KIIACCU(HUIIMPOBATH XUMUIECKHE PEAKIIHH 110 PA3IMIHBIM IIPU3HAKaM (IHCITy U
COCTaBy pearupyrouX BEIIECTB, TEIIOBOMY (P deKTy peakiuu, H3MEHEHUIO CTEIICHEH OKHUCIICHUS AJIEMEHTOB,
00paTUMOCTH peaKkiliy, YIaCTHIO KaTajIu3aropa);

c(OPMUPOBAHHOCTh YMEHHM COCTABISATh YPABHEHUS PEAKIIUI Pa3IMUHBIX THIIOB, TIOJIHBIC H COKPALIEHHBIE
YpaBHCHUA peaKL[I/Iﬁ HOHHOT'O O6MeHa, YUuThIBas yCJIOBUs, IIPU KOTOPBIX 3TU PCaKIIUN UAYT A0 KOHIA,
c(hOpMHUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIINH, TOJTBEPIKIAIOIINE KaueCTBEHHBIN COCTAB Pa3IMIHBIX
HEOpPraHWYEeCKUX BEILECTB, PACIIO3HABATh ONBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOLINE B BOAHBIX PACTBOPax
HEOpPraHWYEeCKUX BEILECTB;

C(OPMUPOBAHHOCTh YMEHHUI PACKPHIBATH CYITHOCTH OKHCIATEFHO-BOCCTAHOBUTENBHBIX PEAKIIA TOCPEACTBOM
COCTAaBIICHHS AIIEKTPOHHOTO OajaHca dTHX peaKIuii;



c(OpPMHPOBAHHOCTH YMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOH PEaKIMN OT PA3INYHBIX (PaKTOpPOB;
XapakTep CMEIICHNS XMMHUECKOTO PABHOBECHS B 3aBICUMOCTH OT BHEITHETO BO3AEHCTBHUS (IIPHHIIMI

Jle Illarenbe);

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh XUMUYECKHE TPOLIECCHI, JIeXKalllie B OCHOBE IIPOMBIIIIIEHHOTO
MOTYYIEHHsI CEpHON KUCIIOTHI, AaMMHaKa, a TakXke C(OPMUPOBAHHOCTH MPEACTABICHUN 00 00IINX HayYHBIX
MPUHIAIAX ¥ SKOJIOTHUECKUX MPOOIeMaX XUMHUECKOTO TIPOU3BOCTBA;

c(OPMUPOBAHHOCTH YMEHHH IPOBOIUTH BEIYUCICHUSI C HCIIOIH30BAHUEM MTOHATHS «MacCcOBast JOJIS BEIIECTBA B
pacTBope», 00BEMHBIX OTHOLIEHHH Ta30B TP XMMHUYECKHX PEaKIMAX, MACCHI BEIIECTBA WM 00bEMa ra3oB 110
W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJJHOTO M3 YYAaCTBYIOIIUX B PEAKIMHU BEIIECTB, TEIJIOBOTO
sddexTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITPEBPAILEHHUS U COXPAHEHUS YHEPTHH;
c(OpPMHPOBaHHOCTH YMEHHH COOJFOAATh IPaBUIIa MTOTb30BaHM XMMHUYECKON ITOCYI0H 1 1ab0paTOpHBIM
000pyHOBaHKEM, a TaKKe IpaBIiIa OOPAIIEHHUs C BEIECTBAMH B COOTBETCTBHH C HHCTPYKUIUSIMH TIO BBITIOIHEHHIO
11a00paTOPHEIX XUMUIECKHX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHH INIAHUPOBATH M BHIITOTHATH XUMUICCKHN SKCIIEPUMEHT (pa3IoyKeHNe TePOKCHIA
BOZIOpPO/ia B IPUCYTCTBUY KaTalIn3aTtopa, ONpe/ieNIeHue CPpe/ibl PACTBOPOB BEILECTB C TIOMOIIBI0 YHHBEPCAIBHOTO
WHJIMKATOpa, BIMSIHUE Pa3INYHbIX (aKTOpOB Ha CKOPOCTh XMMHUECKON PEaKIUH, pEak[ii HOHHOTO O0MeHa,
KauyeCTBEHHBIE PEaKIMHU Ha CyIb(aT-, KapOOHAT- U XJIOPHA-aHUOHBI, HA KATHOH aMMOHHS, peLlIeHHe
SKCIIEpUMEHTANIBHBIX 33J1ad 10 TeMaM «Metauisl» 1 «HemeTams») B COOTBETCTBUH C MPABHIAMH TEXHUKH
0€e30IacHOCTH IPH OOpAIleHUH ¢ BEIIeCTBAMU H J1a00paTOpHBIM 000PYIOBAHUEM, IIPEICTABIIATEL PE3YIIBTAThI
XAMHYECKOTO HKCIIEPUMEHTA B (hopMe 3alrch YpaBHEHHH COOTBETCTBYIONINX PEAKIUi U (POPMYIAPOBATH BHIBOMIBI
Ha OCHOBE JTHX PE3YIIBTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIN3UPOBATh XMMUUYECKYI0 HH()OPMAIINIO, TIOJTy4aeMy0 U3 pa3sHbIX
WCTOYHUKOB (CpEe/ICTBa MACCOBOWM KOMMYHHKAIMH, IHTEpHET U IpyTuX);

c(OpMHPOBaHHOCTh YMEHHH COOFOAATh IPaBUIIa SKOJIOTUYECKH 11e71ecO000pa3HOro TOBEACHHS B OBITY U
TPY/IOBOH JAEATENEHOCTH B LEIISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPY’KaroLIel MPUPOAHON Cpebl, 0CO3HABATh
OTIACHOCTPH BO3JCHCTBUS HA KHUBBIC OPTaHI3MEI OTIPEICIEHHBIX BEIIECTB, TOHMMast cMBIcH mokasaTerst [1/IK,
MOSICHSTH Ha IPUMEPax crocoObl yMEHBIICHHUS U IPEIOTBPAIICHISI NX BPEIHOTO BO3ACHCTBHS Ha OPTaHI3M
YeIIOBEKA;

JUIA 06yt1a}01u1/1xc;1 C OrpaHUYC€HHBIMH BO3MOXXHOCTAMH 300POBbA: YMCHUEC IPUMCHATL 3HAHUA 00 OCHOBHBIX
AOCTYIHBIX METOAAX MO3HAHNA BEIICCTB U XUMHWYCCKUX HBJIBHI/Iﬁ;

JUISL CIICTIBIX M CITA00BHISIINX 00yUYarOIUXCs: YMEHHUE HCIONb30BaTh PENbe(pHO-TOUECUHYIO CHCTEMY 0003HAYECHHH
JI. Bpaiins qis 3anucu XuMU9IecKux (HopMyIl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
JJIeKTPOHHBIE
(uudpoBrle)
Kosin4ecTBO 4acoB
No obpasoBaTesIbHble
HavmMmeHoBaHUe pa3zesioB U TeM IPOrpaMMbl
n/m pecypchol
KoHTpoJibHbI | [I[pakTHYeckue
Bcero
e paboThl paboThl
Pa3pnen 1. TeopeTuyeckue 0CHOBbI OpraHM4eCKOM XUMHUHU
11 [IpegmeT OPraHM4ecKoi XUMHUH. Teopusi cTpoeHUs OpraHUYeCcKUX 3 1 https://resh. ru/subject/29
coeguHenuy A. M. bytiieposa

UToro no pasgeny 3
Paspes 2. YiyieBoaopoAbl
2.1 [IpepesbHbIe YIJI€BOAOPOAbl — aJIKaHbI 2 https://resh. ru/subject/29
2.2 HemnpegeJsibHble yIIeBOAOPOABI: aJIKEHbI, aJIKaJJUeHbl, aJIKUHbI 6 1 https://resh. ru/subject/29
2.3 |ApoMaTu4ecKue yIj1eBoA0POo/bl 2 https://resh. ru/subject/29
2.4 |[lpupojHble UCTOYHUKH YTJIEBOJAOPO/IOB U UX NepepaboTKa 3 1 tps://resh. ru/subject/29
HUrtoro no pasaeny 13
Paspaen 3. Kuciopoacoaep:xauye opraHu4ecKkue coeAUHeHUs
3.1 (Cnuprtsl. ®eHon 3 tps://resh. ru/subject/29



https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/

JJIeKTPOHHbIE

(uudposnle)
KonnyecTBo yacoB
Ne o6pasoBaTe/ibHblE
HavMeHOBaHMe pa3zesioB U TeM IPOrpaMMbl

n/n pecypchol

KoHTpoJibHbI | [I[pakTHUeckue

Bcero
e paboThl paboThl

3.2 Anpperugbl. Kap6oHoBbie kuca0ThI. Ci10KHbIE 3QUPBI 7 1 tps://resh. ru/subject/29
3.3 |[YrneBoganbl 3 1 tps://resh. ru/subject/29
UToro no pasgeny 13
‘Pas,qen 4. AsoTcoaep:Kalye opraHu4ecKue coeJuHeHUus
4.1 %MHHM. AmuHokuca0THIL. beaku 3 ‘ tps://resh. ru/subject/29
HToro no pasgeny 3
‘Paaaen 5. BbicOKOMOJIEeKY/IIpHbIE COeJUHEeHU S
5.1 ‘HﬂaCTMaCCbI. Kayuyku. BosiokHa 2 ‘ tps://resh. ru/subject/29
HToro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 ‘ 2 ‘

11 KJIACC

Ne HavMeHoOBaHUe pa3aesioB U TEM NPpOrpaMMbl

KosinyecTBO 4yacoB

JJIeKTPOHHbIE



https://resh/
https://resh/
https://resh/
https://resh/

n/m (uudpossble)
KonTtposbHbl [IpakTHyeckue
Bcero obpa3oBaTeJsIbHbIE
€ paboThl paboThI
pecypchl
Pa3pen 1. TeopeTnyeckre 0OCHOBbBI XUMUH
Ll s xumaccxins onementron 4 i, Mergentenn ? : siesh,rusubject2s
1.2 (CtpoeHue BeuecTBa. MHOroo6pa3ue BellecTB 4 tps://resh. ru/subject/29
1.3 XuMuyeckue peakuuu 6 1 1 tps://resh. ru/subject/29
HToro no pasaeny 13
Paspen 2. HeopraHnyeckas XuMus
2.1 Metanabl 6 tps://resh. ru/subject/29
2.2 HemeTaninbl 9 1 tps://resh. ru/subject/29
2.3 (CBsA3b HEOPraHUYECKUX U OPraHUYeCKHX BelleCTB 2 tps://resh. ru/subject/29
UToro no pasgeny 17
‘Pasaen 3. XuMHU4 U ’KM3Hb
3.1 ‘XI/IMI/IH Y )KU3Hb 4 tps://resh. ru/subject/29
HToro no paspeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 3 ‘
MOYPOYHOE IMJIAHUPOBAHUE|
10 KJIACC
Ne Tema ypoka KosinuecTBO 4acos JaTta  |[dseKTpoHHbIe UpPOBbIE



https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/

n/mo KoHTpobHBI [IpaKTU4YeCKU | U3yYeHUs obpa3oBaTesIbHbIE
Bcero
e paboThl e paboThl pecypcel
1 [IpeiMeT OpraHM4YeCcKOM XUMUH, €€ BOBHUKHOBEHHUE, 1 tps:/iresh. ru/subject/29
pa3BUTHUE U 3HAYEHUE FS-LTEST
Teopus cTpoeHud opraHruyeckux BelecTs. [IpeacraBienue
s O KJlaccupUKalMu OpraHuvecKkux BellecTB. HomeHkiaTypa 1 tps:/iresh. rulsubject/29
(cucteMaTuyeckasi) U TpUBUaAJIbHble HA3BaHUSA FRs-LITEST
OpraHU4YeCKHUX BellleCTB
3 BxogHOV KOHTPOJIb. 1 1 tps://resh. ru/subject/29
4 |AnKaHbl: COCTAB U CTPOEHHUE, TOMOJIOTUYECKUU P/, 1 tps://resh. ru/subject/29
5 MeTaH 4 3TaH — NpoCTeulIe NpeICTaBUTEN aJIKAaHOB 1 tps://resh. ru/subject/29
6 |AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 tps://resh. ru/subject/29
7 JTHJIEH U NIPONUJIEH — MPOCTeNIINe NpeCTaBUTEeNN 1 tps:/iresh. rulsubject/29
aJIKEHOB FS-TESN
o] .
8 [[pakTHU4YecKas pa§0Ta Ne 1. «[losnydyeHue aTUIeHa U 1 1 tps://resh. ru/subject/29
M3y4eHUe ero CBOUCTB» HRS:ATESN
9 Ankaguensl. bytaauen-1,3 u meTun6yTagueH-1,3. 1 tps://resh. ru/subject/29
[loslyyeHHe CHHTETUYeCKOI0 KaydyyKa U pe3uHbI FS-TESN
AJIKMHBI: COCTaB U 0COOEHHOCTHU CTPOEHHUS],
10 rromoJiorMYecKuM psj. ALleTUIeH — NPOCTEUIIUHA 1 tps://resh. ru/subject/29
npeJCTaBUTE/b aJIKUHOB
11 BeruucieHHUs 10 ypaBHEHUIO XUMHAYECKOU peaKkUuu tps://resh. ru/subject/29
12 |ApeHbl: 6€H30J1 U TOJIyOoJ. TOKCUYHOCTb apEHOB tps://resh. ru/subject/29
13 [IpomexxyTo4yHas aTTecTayusl. 1 tps://resh. ru/subject/29
[IpupoaHbIe UCTOYHUKH YTJIEBOAOPO/IOB: IPUPOAHbIHM a3 U
14 monyTHble HePTSAHBIE ra3bl, HePTb U NPOAYKTHI €€ 1 tps://resh. ru/subject/29
nepepaboTKU
15 [IpupoHbIe HCTOYHHUKHU YTIJIEBOLOPO/OB: PUPOAHbIH ras 1 1 tps:/iresh. rulsubject/29
nonyTHble HeQTsHbIE Ta3bl, HEQThb U IPOAYKTHI €6 FS-TESN



https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/
https://resh/

KosinyecTBO 4yacoB

JJIeKTpOHHbIE IUPPOBLIE

Ne JlaTta
Tema ypoka KonTpoJsbHbl|[IpakTHdecku o6pasoBaTe/bHbIE
n/n Bcero U3y4eHUs
e paboThl e paboThl pecypchl

nepepaboTKU

16 Pemenue 3ama4 no paszgeny «YrieBoLOPOABI» 1 tps://resh. ru/subject/29

17 [IpenenbHble OAHOATOMHbIE CIUPTHI: METAHOJI U 3TAHOJI. 1 tps:/iresh. rulsubject/29
BonopoaHasa cBA3b 1PS./ITESN

18 MHoroaToMHble CHUPTHI: ITUJIEHIVIMKOJIb U TJIMLEPUH 1 tps://resh. ru/subject/29

19 CDeHuon: CTpPOEeHUE MOJIEKYJIbI, pU3UYeCKUe U XUMHUYECKHUE 1 tps:/iresh. ru/subject/29
CBOMCTBA, IpUMEHEeHHEe FRs-LITEST

20 Anbaeruppl: opMasbAeru/ v aljeTalberua. AlleToH 1 tps://resh. ru/subject/29

21 O HOOCHOBHbIE Npe/ie/ibHble KApOOHOBbIE KUCIOThI: 1 tps:/iresh. rulsubject/29
MypaBbUHas U YKCyCHast FS-TESN

° " "

27 [IpakTHyeckas paboTta N2 2. «CBoMcTBa pacTBOpa YKCYCHOM 1 1 tps://resh. ru/subject/29
KU CJIOTBI» HRSTESA

23 CTeaprHOBas ¥ 0OJIEMHOBAs KUCJOThI, KaK PeICTaBUTEN 1 tps:/iresh. rulsubject/29
BbICIIMX KAPOOHOBBIX KUCJIOT FRSTES

24 Mbuma KaK COJIM BBICIIMX KApOOHOBBIX KHCJIOT, UX MOMOIIlEe 1 tps:/iresh. ru/subject/29
JleCTBUE FRSTES

2t Cs1o2xHbIe 9UPbI KaK NIPOU3BO/IHbIE KAPOOHOBBIX KHUCJIOT. 1 tps:/iresh. rusubject/29
['MpOoJIN3 CI0XKHBIX 3QHUPOB I

26 Kupbl: ruipo/ns, npuMeHeHue, 6U0JIOTUYECKast POJib 1 tps:/iresh. ru/subject/29
PKUPOB FRSTES

27 YrneBoApl: cocTaB, kJaccudukanus. Baxxnenmue 1 tps:/Iresh. ru/subject/29
npeACTaBUTEJIM: TJII0K03a, PPYyKTO3a, caxapo3a Pe-TESh

28 [Kpaxmas ¥ 1e/110J103a KaK IPUPOAHbIe OJIMMepPbl tps://resh. ru/subject/29

29 |UtoroBas KoMIJIeKCHas1 paboTa. 1 tps://resh. ru/subject/29

30

AMUHBI: METUJIAMHUH U aHUJIUH

tps://resh. ru/subject/29
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KosinyecTBO 4yacoB

JJIeKTpOHHbIE IUPPOBLIE

Ne JlaTta
Tema ypoka KonTpoJsbHbl|[IpakTHdecku o6pasoBaTe/bHbIE
n/n Bcero HM3y4yeHUus
e paboThl e paboThl pecypchl

31 AMMHOKHCJIOTBI Kak aMpOTepHbIE OpraHUYeCcKUe 1 tps:/iresh. ru/subject/29

CoeJIMHEHHUS], UX OMOJIOTMYECKOoe 3HaYeHue. [lenTu bl Hps:IiTesh

beJIKu KaK NPUPOIHbIE BBICOKOMOJIEKY/ISIPHbIE .

1 tps://resh. ru/su

32 coeJIUHEHUS bject/29
33 OcHOBHBbIE I:IJOHHTI/IH XUMHUU BBICOKOMOJIEKYJISIPHBIX 1 tps:/lresh. ru/subject/29

coeJIMHEHU N tps./iresn
34 OCHOBHbIE METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHbBIX 1

coeguHeHUHU. [ls1acTmaccel, KaydyyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2
11 KJIACC

KosuuyecTBO 4yacoB JJIeKTPOHHbIE
Ne JlaTa udpoBbie
Tema ypoka KonTtposbHbl| [IpakTHdeckue
n/m Bcero HM3y4yeHUus o6pa3oBaTesibHbIE
e paboThl paboThI
pecypchl

1 XMMUYECKUHU 3/1IEMEHT. ATOM. JJIeKTPOHHAas 1 tps:/iresh. ru/subject/29

KOH}UTypalysi aTOMOB

[leprogryeckui 3akoH U [lepuoguyeckas cucrteMa
2 xuMmuyeckux ayneMeHTOB /[l. U. MeHe/ieeBa, X CBS3b C 1 tps://resh. ru/subject/29

COBpeMEeHHOM TeopHel CTPOeHHs aTOMOB.
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KosinyecTBO 4yacoB

JJIeKTPOHHbIE

Ne Jara nudppoBble
Tema ypoka KoHTposbHbl [IpakThdeckue
n/mo Bcero V3y4YeHHUs obpa3oBaTesibHbIE
e paboThl paboThl
pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHY€ECKUX
3JIEMEHTOB U UX COEJUHEHUH T10 FPyINnaM U epruoiaM.

3 |BxogHOUM KOHTPOJIb 1 1 tps://resh. ru/subject/29
CTpoeHue BellecTBa. XMMHYeCKasl CBSI3b, €€ BUJbI;

4 MexaHM3Mbl 06pa30BaHHUs KOBAJIEHTHOMW CBSI3H. 1 tps://resh. ru/subject/29
BonopoaHasa cBA3b
BaJIeHTHOCTb. JJIEKTPOOTPULATEJNBHOCTD. CTeleHb

5 okucjeHus. BelecTBa MOJIEKYJISIPHOTO U 1 tps://resh. ru/subject/29
HEMOJIEKY/ISIPHOTO CTPOEHUS
[loHATHE O JUCTIEPCHBIX CUCTEMAaX. UCTUHHBIE U

6 KOJIJIOMJHbIE pacTBOpPbl. MaccoBas /1014 BellleCcTBa B 1 tps://resh. ru/subject/29
pacTBope
Knaccudukanysa 1 HOMeHKJIaTypa HeOpraHuuecKux

7 coeguHeHUU. [eHeTUYeCcKas CBSI3b HEOPTraHUYECKUX 1 tps://resh. ru/subject/29
BelEeCTB, pa3JIMYHbIX KJ1aCCOB
Kinaccudukanysa XMUMHUYECKHUX peaKliuil B HEOpTaHUYeCKOU

g M OpraHUYecKOM XMMHUHU. 3aKOH COXpPaHEHUs MacCChl 1 tps:/lresh. ru/subject/29
BeleCTB; 3aKOH COXPAaHEHUS U NIPeBpallleHUs SHEPTUU HRS.IITESh
NpU XMMUYECKUX peaKrsax

9 CkopocTb peakiiiu. 06paTUMble peaKIuu. XUMUYECKOoe 1 tps:/iresh. ru/subject/29
paBHOBecHEe FRS-LTEST

10 [IpakTuyeckas pabora N2 1. «BausiHue Pas/IMHEIX 1 1 tps:/Iresh. ru/subject/29
$aKTOpPOB HAa CKOPOCTb XUMHUUYECKUX PEAKLIUN.» R

11 PuexkTposuTUYecKas auccouranud. [lonaTue o 1 tps://resh. ru/subject/29
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KosinyecTBO 4yacoB JJIeKTPOHHBIE
Ne Jara nudppoBble
Tema ypoka KoHTposbHbl [IpakThdeckue
n/mo Bcero HM3y4yeHUus o6pa3oBaTesibHbIE
e paboThl paboThl
pecypchl
BolOpOAHOM Noka3aTeJie (pH) pacTBopa. Peakuuu
MOHHOTr'0 o6MeHa. [MIpo/in3 opraHuyecKux 1
HeopraHUYeCcKHX BelleCTB
OKHCJIUTENbHO-BOCCTAHOBUTEbHbIE peaKIuu. [loHsTHE )
12 peaKh N 1 tps://resh. ru/subject/29
00 3JIEKTPOJIM3€e PaCIJIaBOB U PAaCTBOPOB CoJiei
13 [[IpomexxyTo4yHas aTTeCcTayUsl. 1 1 tps://resh. ru/subject/29
MeTaJsiibl, X OJI0KeHU e B [leproardeckor cuctemMe
XUMH4YeCKUX 3yieMeHTOB /I. U. MeHiesieeBa 1 0COOEHHOCTH .
14 A a . 1 tps://resh. ru/subject/29
cTpoeHus1 aToMoB. 0611e prU3HUUecKHre CBOMCTBA
MeTaJlJIOB
CriaBbl MeTAJLJIOB. JJIEKTPOXUMUHYECKUH Psi .
15 . p paA 1 tps://resh. ru/subject/29
HalnpsHKeHUH MeTaJlJIoB
XMMHUYEeCKHEe CBOMCTBA BaXKHEHNIIIMX METAJIJIOB (HaTpui .
16 o . N N (natp . 1 tps://resh. ru/subject/29
KaJIMM, KaJIbIJUH, Mariui, aJ;IIOMUHUMN ) U UX COeITUHEHUH
17 XumMmuH4yeckre CBOKWCTBA XpOMa, MeJIU Y UX COeJUHEHUU tps://resh. ru/subject/29
18 XuMudeckue CBOMCTBA LIMHKA, JKeJie3a U UX CoOeJJUHEeHUH tps://resh. ru/subject/29
[IpakTHUyeckas pabota N2 2. "Pemenue .
19 P p " 1 1 tps://resh. ru/subject/29
3KCIepUMeHTaJIbHbIX 33/1a4 10 TeMe «MeTaJl/ibl»
HeMeTasnbl, ux nosoxkeHue B [lepuogudeckon cucreme
20 xumuyeckux asieMeHTOB /I. U. MeHiesieeBa U 0COGEHHOCTH 1 tps://resh. ru/subject/29
CTPOEHUsI aTOMOB
du3uyecKre CBOMCTBA HEMETAJJIOB. AJIJIOTPONHUSA
21 HeMeTaJJI0B (Ha NpUMepe KUCJI0pOoAa, cephl, pochopa 1 1 tps://resh. ru/subject/29

yryepoza)
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KosinyectBO 4acoB JJIeKTPOHHbIE
Ne Jara nudppoBble
Tema ypoka KonTtposabnbl|[IpakThyeckue
n/mo Bcero HM3y4yeHUus o6pa3oBaTesibHbIE
e paboThl paboThl
pecypchl

22 XyvMUYeCcKHe CBOMCTBA rajIoreHoB, Cepbl U UX COeJUHEHUN 1 tps://resh. ru/subject/29

23 XuMuyecKHe CBOMCTBa a30Ta, pocodppa U UX COeJUHEHU I 1 tps://resh. ru/subject/29
XuMuvecKkre CBOMCTBA yIyepo/a, KpeMHUS U UX )

24 o yIIEpoAa, Kp 1 tps://resh. ru/subject/29
COeIMHEHUH

25 [IpruMeHeHMHe BaXKHEUIIMX HEMETAJIJIOB U UX COeITUHEHUH 1 tps://resh. ru/subject/29
06006111eHHE U CUCTEMAaTH3aLs 3HAaHUH 110 TeEME

26 «HemeTasibl». Beryrc/eHUA 10 ypaBHEHUAM XUMUYECKUX 1 tps://resh. ru/subject/29
peakuUui U TEPMOXUMHUYECKHE PACUETDI
[IpakTuueckas pabora Ne 3. «PemeHue .

27 p p R " 1 1 tps://resh. ru/subject/29
3KCIepUMeHTaJIbHbIX 33/1a4 o TeMe "HeMeTasnibl"»

28 HToroBast KOMIlJIEKCHAs paboTa 1 1 tps://resh. ru/subject/29
Heopranvueckue v opraHnyecKue KUCIO0Thl. )

29 p p 1 tps://resh. ru/subject/29
Heopranuueckue v opraHviecKkue OCHOBaHUSA
AMdoTepHble HEOpraHUYECKHEe U OpraHUuYecKrue

30 coenuHeHusd. [eHeTHYeCKas CBSI3b HEOPTAHUYECKUX U 1 tps://resh. ru/subject/29
OpraHU4YeCKHUX BellleCTB
Po/1b XMMUH B 06ecrieYeHU U IKOJI0TUYECKOH,

31 pHepreTHYecKoM U NMUlIEBON 6€30MaCHOCTH, pa3BUTUHU 1 tps://resh. ru/subject/29
MeUIUHBI
[IpeacTaBieHUs 06 06UUX HAYYHbBIX MPHUHIUITIAX .

32 | PeA o i TpHAR 1 tps://resh. ru/subject/29
MPOMBIIIJIEHHOTO MOJIyYeHUsI BOXKHEHU KX BellleCTB

33 YesioBek B MUpe BelleCTB U MaTeEpHAJIOB tps://resh. ru/subject/29

34 XuMud Y 34,0pOBbE YesioBeKa tps://resh. ru/subject/29
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KosinyecTBO 4yacoB

JJIeKTPOHHbIE

Ne Jlata udpoBbie
Tema ypoka KoHTposbHbl [IpakThdeckue
n/mo Bcero HM3y4yeHUus o6pa3oBaTesibHbIE
e paboThl paboThl
pecypchl
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3




YYEBHO-METOJUYECKOE OBECHHEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA-

Xumus, 10 kaace/ I'adpuensn O.C., Octpoymos U.I., CnagkoB C.A., AKInoOHEpHOEe 00111eCTBO
«M3nareancTBo «IIpocBemenue»

Xumus, 11 kaacce/ I'adpuensin O.C., Octpoymos WU.I., CaaakoB C.A., AKimoHepHoe 001eCTBO
«M3nareancTBo «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

Beenute 1. O.C.I'abpuensin, I.I.JIbicoBa «Xumuss Metonuueckoe nocodue — 6a30Bblii ypoBeHb» - M.:
Apoda 2022 roa. 2. O.C.I'abpuensin, U.I.OcTpoymoB, «O01as Xumusi B TeCTax, 3aja4ax, ynpaxxneHusx. 11
Kkiace» — M.: [Ipoga, 2023 roa. 3. O.C.I'abpuensin, I[1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kaace:
KoHTpo/bHbIe M IPOBepOYHbIe PadOThI K yueOHUKY». — M.: [Ipoda, 2021 r. 4. O.C.I'abpuensn, I.I.JIbicoBa,
A.I'BBenenckas «Xumus 11 knace: HacronpHasi kuura s yuuresasp». Yacts 1 — M.: Ipoda, 2019 rox.

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
®denepajbHbIii MHCTUTYT NMeaarornyeckux uamepenuii http://fcior.edu.ru

Indposeie odpasoBaTeabHbie pecypebl http://school-collection.edu.ru/catalog/
Karagnor uudgposbix odpa3oBaTesibHbIX pecypcoB https://drofa-ventana.ru

Iudposbie o6pasoBareanHbIe pecypen tps://resh. ru/subject/29
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