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Pabouast mporpamMma cpeaHero ooimero oo0pa3oBaHus MO0 XMMHUHM COCTaBIICHa Ha OCHOBE:!

®denepanbHOro 3aKoHa OT 29.12.2012 Ne 273-D3 (pen. ot 16.04.2022) «O6 obpazoBanuu B Poccuiickoii
denepanun».

IIpukaza MunoOprayku Poccun ot 17.05.2012 Ne 413 «OO6 yrBepxkaeHuu (QeaepaabHOTO
roCy/1apCTBEHHOI'0 00pa30BaTeNIbHOTO CTAHIAPTa CPEIHEro o0Iero 00pa3oBaHUs

«KoHnenuuu npenopaBaHus ydeOHOro mnpeaMera «XUMHA» B 00pa30BaTENIbHBIX OpraHU3aLMIX
Poccuiickoit dexepannu, pean3yOMUX OCHOBHbBIE 001Ie00pa3oBaTeIbHbIE TPOTPpaMMbl» (YTB. pELICHUEM
Konnernn Munnpocsemienust Poccuu, nporokon ot 03.12.2019 Ne [TK-48H).

[IpumepHoit mporpamMMbl BochUTaHUs (0m00peHa pemieHneM QeaepaTbHOr0 y4eOHO-METOANIECKOTO
o0benuHeHus 1Mo obmeMy o0pazoBaHuto, MpoTokod ot 02.06.2020 Ne 2/20).

MNOACHUTEJIbBHASA 3ATINCKA

Pabouas mporpamma 1o XMMHUU: yCTaHABIMBAaeT 00s3aTeabHOE (MHBApHAHTHOE) MPEJAMETHOE COJepKaHue,
orpeJiesIeT KOJIMYECTBEHHbIE M KAUECTBEHHBIE €r0 XapaKTePUCTUKH HA KaXKA0M 3Talle U3y4yeHHs NpeMeTa,
IpeJycCMaTpUBaeT MPUHLUIBI CTPYKTYPUPOBAHUS COACP)KAHUS U PpacHpelesieHUs ero Io Kiaccaw,
OCHOBHBIM pa3zjieflaM M TeMaM Kypca; JaéT IpUMEpHOe paclpesielieHne y4eOHbIX 4acoB M0 TeMaTHYECKUM
pas3zenaM, pPeKOMEHJyeT HPUMEpPHYIO IOCIEeI0BaTeIbHOCTh M3YYEHHUS OTAEIbHBIX TE€M Kypca ¢ Y4ETOM
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOIo IMpolecca, BO3PacTHBIX OCOOCHHOCTEMN
yuamuxcs 10—11 kiaccoB; naét METOAMUECKYI0 MHTEPIPETALUIO Lesiel U3ydeHHsl NpeIMeTa Ha YpOBHE:
COBPEMEHHBIX IIPHUOPUTETOB B CUCTEME CPEIHEro oO1Iero o0pa3oBaHus, CoAepKaTeIbHON XapaKTePUCTHKH
IUTAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS OCHOBHOH 0O0Opa30BaTeNbHONW MPOTpaMMbl CpPEAHEr0 OOIIeTo
oOpa3oBaHMsl (JUYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), OCHOBHBIX BUJOB Y4eOHO-II03HABATEIbHOU
NeSITEIbHOCTH YYE€HHKa 110 OCBOEHUIO cojiepKaHMs npeamera. [1o Bcem Ha3BaHHBIM MO3ULUSAM B IPOrpaMMe
coOJT0/IeHa MTPEEMCTBEHHOCTD ¢ paboyeil mporpaMmMoii Mo XUMHUH 11 8—9 KJ1accos.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «XUMMUSA»

XuMudueckoe 06pa303aHMe, moJIydacMoO€ BBITYCKHUKaAMHU cpenHeﬁ IIKOJBbI, ABJIACTCA HEOTHEMIIEMOH
4acThI0 X 00pa3oBaHHOCTH. OHO CIYXKUT 3aBEPILAIOLINM ATANIOM PEATU3alY HA COOTBETCTBYIOILEM EMY
0a30BOM YpOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYIIUX IETOCTHOW CHUCTEME XMMHYECKOTO 00pa3oBaHus. DTH
LIEHHOCTH KacaloTCs MO3HaHUS 3aKOHOB IPUPOJbI, (OPMUPOBAHMS MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
4eJI0BEeKa, a TaKKe HKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3/J0POBBIO U IMPHUPOJIHON cpere.
Peanuzyercst xummuueckoe oOpa3oBaHUE YYAIIMXCS CpPEAHEM IIKOJIbI CpeJCcTBaMH yuyeOHOro MpeaMera
«XUMHSI», colepKaHUe U TOCTPOCHHE KOTOPOIro OMpeNesieHbl B MporpaMMe ¢ y4€ToM crienu(uKu HayKu
XUMUH, €€ 3HaUeHHsI B TO3HAHUU MIPUPOJBI U B MAaTEPUATIbHOM )KM3HU OOIIECTBA, a TaKkKe C y4€TOM O0LINX
nene W OPUHIMIOB, XapakTEepPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbl CpEAHEro oOuiero
obpazoBanusi B Poccuiickoii @enepaunu. Tak, Hampumep, npu (OPMHUPOBAHMU COZAEPKAHUSA MpeaMeTa
«XUMUS» YUTEHBI CIIEYIONIUE MOJIOKEHUS O ClleU(pUKe U 3HAYCHUH HAYKH XUMHH:

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio posib B COBPEMEHHON LIMBUIIM3AILINH, B
CO3/IaHMM HOBOM 0a3bl MarepHalbHOM KyiabTypbl. OHa BHOCHT CBOM BKJIag B (GOpMHUpPOBaHHE
palMOHATIFHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHKE 1IEIOCTHOTO IMPEJICTABICHHUS 00 OKPYKAIOIIEM MHUpE
KaKk O €IUHCTBE NPUPOJBI M YeIOBeKa, KOTopoe (OpMUPYETCS B XUMHHM Ha OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MUpa, OCO3HAHUS B3aUMOCBSA3U MEXKY CTPOCHUEM BEIIECTB, UX
CBOWCTBaMM U BO3MOXKHBIMH 00JIaCTAMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C OPYTMMM €CTECTBEHHBIMM HAyKAMM, XHUMHs CTaja HEOTBEMIIEMOM YacCTbIO
MHUPOBOH KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIEHUIHOTO TPYAA M >KM3HM Ka)KJOro 4dieHa OOIIecTBa.
CoBpeMeHHass XMMHMsI KaKk HayKa CO3UJATelbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HampaBieHa Ha
peleHye riao0anbHbIX NpoOIeM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBHIPHEBOM, YHEPrETHUECKOM,
MUIIEBOM, IKOJIOTUYECKOM O€30TTaCHOCTH B OXPaHbI 3/I0POBBSI.



B coorBerctBuM ¢ oOmumu nensmu u npunnunmamu COO conepskanue mpeamera «Xumus» (10—11
KJlacchl, ©a30BBIi YpPOBEHb HW3YYEHHUS) OPHUEHTUPOBAHO MPEHUMYILIECTBEHHO Ha OOLICKYJIbTYPHYIO
MOJrOTOBKY OOYy4YaromMXCsi, HEOOXOOUMYI0 MM JUlsl BBIPAOOTKM MHPOBO33PEHYECKHX OpPUEHTHUPOB,
YCIICIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA, TNPOJOJDKEHUS OOpa3oBaHMs B pa3IMYHBIX 00JacTsAX, HE
CBSI3aHHBIX HENIOCPEACTBEHHO C XUMUEMN.

CocraBisromiuMu  mpeaMeTa «XUMHUs» ABISIOTCS Kypcebl — «Opranuyeckass xumusi» u «OOmas u
HEOpPraHM4YecKass XUMHUSD», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOii
HayKd: CHCTeMa 3HAHMM 10 HEOPraHMYeCKOW XMMHHM (C BKIIOUYEHHEM 3HAaHUM U3 OOIIed XUMUU) U
opranudeckoil xumun. dopMupoBaHue JaHHONH CUCTEMbl 3HAHUH NMPU U3y4EHUM NpeaMeTa oOecreyrBaeT
BO3MO>XHOCTh PACCMOTPEHHUSI BCETO MHOT0O0Opa3us BELIECTB HA OCHOBE OOIMX MOHSITUN, 3aKOHOB U TEOPUI
XUMHH.

CrpykTypa conepxanus KypcoB — «Opranuyeckass xumus» u «OOmias u HeOpraHuyecKas XUMH»
copMHpoBaHa B IPOrpaMMe Ha OCHOBE CHUCTEMHOIO IOJIXOJa K H3YyYEHMIO y4eOHOro Marepuana H
00yCIIOBJIEHAa UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI HA OMpPEAETIEHHBIX TEOPETUYECKUX YPOBHSX.
Tak, B Kypce OpraHMYECKON XMMHH BEILIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHYECKOM TEOPHUH
CTPOEHMSI OPraHMYECKHX COEIUHEHHM, a TakKe Ha YPOBHE CTEPEOXHMHUYECKUX U DIIEKTPOHHBIX
IIPEJCTaBICHUN 0 CTpoeHUH BemlecTB. CBefieHNs 00 U3y4aeMbIX B Kypce BEIeCTBax JaroTcs B Pa3BUTUU —
OT YIJIEBOJOPOIOB JO CIIOKHBIX OHOJOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHm4eckoil XuMuu
MOJTy4aroT pa3BUTHE CHOPMHUPOBAHHBIE B OCHOBHOMH IIKOJIE IIEPBOHAYAIIbHBIE IPEICTABIEHUS O XUMUYECKOI
CBSI3U, KJIACCU(HUKAIIMOHHBIX IMPH3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHSA, O
XUMHYECKON PEaKILIHH.

Ilon HOBBIM yrjOM 3peHMs] B MpeAMETe «XUMHUS» 0a30BOr0 YpPOBHS PAcCMaTpUBACTCSl M3YYEHHBI B
OCHOBHOH IIKOJIE TEOPETUYECKUH MaTepuan U (PaKTOJOTHUYECKUE CBEJIEHHS O BEIIECTBAX M XUMHUYECKOU
peakuuu. Tak, B 4yaCTHOCTH, B Kypce «OOIIass 1 HEOpraHWyecKass XUMHUS» ydallluMCs MPEeAoCTaBIsIeTCs
BO3MOKHOCTb OCO3HATh 3HAYEHHUE MEPUOAMUYECKOrO 3aKOHA C OOLIETEOPETHMUYECKHX M METO/0JIOTMYECKUX
MO3UIHH, TIy0)Ke TMOHATh HCTOPUYECKOe W3MEHeHHe (YHKIMA 3TOro 3akoHa — OT oboOmaromei a0
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH, a
TaK)K€ O XUMUYECKUX PEAKIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX NMPOTEKAHUs AOIOJHAETCSA B Kypcax 10
u 11 kjaccoB 3MeMEHTaMM COAEpPkKaHUs, UMEIOIIUMHU KYJIbTYPOJIOTHUYECKUI U MPUKIATHOW XapakTep. DTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBSI3W XMMMU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B
MO3HABATENIbHON M NPAKTHUYECKON JAeATEeIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXKEHHUS K
Ipoleccy TBOPYECTBA B 00JACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUH XMMHH, MOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAYMMBIX MTPOOJIEMax, CBA3aHHBIX C XUMHEH, KpUTUYECKU
OCMBICIMBATh WH(GOPMALMIO U MPUMEHATh €€ Ul MOMOJIHEHUS 3HAHWH, PELIeHUs WHTEJUIEKTYyalbHBIX W
SKCIIEPUMEHTAJIBHBIX HUCCIIEOBATEIbCKUX 3a1ad. B 1esnom conepikaHue ydyeOHOro mpeamera «XUMUs»
JAHHOTO YPOBHSI M3YY€HHUS OpPUEHTHPOBAHO Ha (OPMHMPOBAHUE y YUAIIUXCS MHUPOBO33PEHUYECKONH OCHOBBI
Ul TOHMMaHus (uimocopCkux HAed, TaKUX KaK: MaTepHalbHOE €JUHCTBO HEOPraHMYECKOro H
OpPraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IO3HABAEMOCTh
MPUPOJTHBIX SBJICHUM IyTEM SKCIEPUMEHTAa M pPELIeHHs] MPOTUBOPEUMH MEXAY HOBBIMH (DakTaMu H
TEOPETHUECKUMH TPEANOCHUIKAMH, OCO3HAHWE POJIM XMMHMHU B PEIIEHHH SKOJOTHUYECKHX MpoOieM, a Takke
pobJIeM cOepekeHUsI FHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJOTHI U MaTEPHUAJIOB.

B mane pemieHus 3agad BOCIUTAHUS, Pa3BUTHS U COLMANIN3ALMN 00yJalOIUXCs IPUHATHIE TPOTPaMMOii
MOJXOJIbI K OMNPEENIEHUIO COAEpkKAHHUSI M TOCTPOEHHUs MpeaMeTa MperycMaTpuBaloT (OpMHUpPOBAaHUE Y
y4aliuxcs YHUBEPCAIbHBIX Y4E€OHBIX ACUCTBHUM, MMeEIOLMX 0a30BO€ 3HAYEHHME JUISI PA3IUYHBIX BHJIOB
NeSITeIbHOCTH: pelleHuss MpoOjeM, IMOMCKa, aHaiu3a M 00paboTKM HH(pOpMAIUH, HEOOXOAWMBIX IS
NpUOOPETEHUS ONBITA MPAKTUUYECKON U UCCIEI0BATEIbCKON JESITEeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MO3HAHUM XUMUHU.

HEJIN U 3AJAYHU YYEBHOI'O IIPEMETA «XUMMUS»

HeassmMu u3ydenusi npeamMera «XuMHUs» B CpelHeH IKOJIe SIBJASIIOTCS:
DOopMHUpPOBAaHHUE CUCTEMBl XMMHWYECKUX 3HAHUN KaK Ba)KHEHILEH COCTABIAIOLIECH €CTECTBEHHO-HAYYHOU
KapTHHbl MUpPA, B OCHOBE KOTOPOM JIeXKAT KIIHOYEBHIE MOHATHSA, (QyHIAMEHTAJIbHbIE 3aKOHBl U TEOPUHU



XUMHH, OCBOEHHE f3bIKa HAayKH, YCBOCHHE U TIIOHUMaHHE CYHIIHOCTU JOCTYINHBIX 0000IIeHui
MHPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMJICHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS,;

@opMHUpPOBAaHHE M Pa3BUTUE MPEACTABICHUI O HAyYHBIX METOJAX IO3HAHUS BEIIECTB U XUMHUYECKUX
peakiuii, HeOOXOUMBIX JJISi TPHOOPETEHUS YMEHUI OpPUEHTHPOBATHCS B MUPE BEIIECTB U XMMUYECKUX
SIBJICHUH, IMEIOLIUX MECTO B IPUPOJIE, B IPAKTUYECKON U TOBCEIHEBHOM )KU3HU;

Pa3Butue ymeHuii U crioco00OB JEATEIbHOCTH, CBSI3aHHBIX C HAONOJCHUEM M OOBSICHEHHEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOIIOICHUEM MTPaBHII OE30MMaCHOT0 OOpAaIEHHS C BEIIECTBAMH.

Apanranust  o0ydaroIMXcs K  YCIOBHSAM JUHAMUYHO DPAa3BHBAIOIIETOCS MHpa, (HOpMUpOBaHHE
UHTEJUIEKTYallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K  €amMo00pa3oBaHHIO,  COTPYIHHYECTBY,
CaMOCTOATEIIbHOMY IIPUHSATHIO IPAMOTHBIX PEIICHUNH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBI3aHHBIX
C BEUIECTBAMU U UX PUMEHEHHUEM;

@opmupoBanue y OOy4yarOMMXCS KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETCHIMH), HWMEIOIIUX
YHHUBEpPCaJIbHOE 3HAYCHHE Ui PA3IMYHBIX BHJIOB JIEATEIbHOCTHU: pElIeHUs Mpo0diieM, MOUCKa, aHaIu3a U
00paboTku MH(POPMAIUN, HEOOXOAUMBIX IS MPUOOPETEHHs OMbITa JCSITEIBHOCTH, KOTOpAsk 3aHMMAaET
BXHOE MECTO B IMO3HAHWW XHUMHUH, a TAaKXKe JI1 OLIEHKH C TMO3ULUN JKOJOTHYECKOW 0e30MacHOCTH
XapakTepa BIMSIHUS BEIECTB U XUMUYECKHX IIPOLIECCOB HA OPraHU3M YEJI0BEKA U IPUPOJIHYIO CPELY;

Pa3Butue mo3HaBaTeNbHBIX MHTEPECOB, WHTEIUIEKTYAJIBHBIX W TBOPYECKHX CHOCOOHOCTEH O0y4arommxcs:
CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIC 3HAHHS MO XWMHH B COOTBETCTBHH C YKH3HEHHBIMHU
MOTPeOHOCTSIMH, HCIIONB30BaTh COBpPEMEHHbIE WHGOPMAIMOHHBIE TEXHOJOTMU Ui IMOMCKa M aHaiu3a
y4eOHOI U HayYHO-TIONYJISIPHON HH(pOpMAaLMY XUMHUYECKOTO CO/IEPIKaHUS;

dopmMupoBaHHe U pa3BUTHE y OOy4YaAIOUIMXCS AacCOIMATUBHOTO M  JIOTMYECKOTO  MBIIUICHHUS,
HaOJIOAAaTENbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAMMBI, B YAaCTHOCTH, TPH
IJJAHUPOBAHUU U MPOBEJECHUN XUMUYECKOTO IKCIIEPUMEHTA;

Bocniuranue y oOyuarommxcsi yOeKIEHHOCTH B TYMAaHHCTHYECKOW HANpaBICHHOCTH XUMHUH, €€ BaXHON
polu B pELICHHUH TJO00ANbHBIX MPOOJIEM PpAlMOHATBHOTO MPUPOJOIOIB30BAHUS, MOMOJHEHHUS
SHEPreTUYECKUX PECypCOB M COXpPAHEHMs] TNPUPOIAHOIO PABHOBECHS; OCO3HAHUSA HEOOXOIUMOCTU
Oepe’KHOr0 OTHOLIEHUS K MPHUPOJIE U CBOEMY 370POBBIO, a TAK)Ke MPUOOPETEHHS OIbITa UCTIOIb30BAHUS
ITOJIYYEHHBIX 3HAHUM JUIS MPUHATUSA TPAMOTHBIX PEIICHWM B CHUTyalUsX, CBA3AHHBIX C XMMHYECKUMU
SIBJICHUSIMU.

MECTO YYEBHOI'O IIPEJIMETA «XUMHUS» B YYHEBHOM IIJIAHE

B cucreme cpennero ooOmero ooOpa3zoBaHus «XHMHsS», H3ydaemas Ha 0a30BOM YypOBHE, INpU3HaHA
00s13aTebHBIM Y4€OHBIM MPEAMETOM, BXOJSIIMM B COCTaB MpeaMeTHOM obsactu «EcTecTBEHHBIE HAyKH.
VY4eOHbIM I1aHOM Ha €€ u3yueHue oTBeeHo 136 y4ueOHbIX 4acoB, 1o 2 yaca B Hezxento B 10 u 11 kitaccax
COOTBETCTBEHHO. B TeMaTHUecKOM IUIaHWPOBAaHMM yKa3aH pe3epB yd4eOHOro BpEMEHH, KOTOpOe
PEKOMEHIyeTCsl Ul peaan3alid aBTOPCKHUX IIOAXOAOB II0 HCHOJBb30BAHHUIO Pa3HOOOpPa3HBIX (GOpM
OpraHM3aliK y4eOHOTo Mporecca.

INJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHHS YUEBHOI'O IIPEIMETA
«XHUMMUSA»

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHHUS 00y4arOMIMMUCS MPOrpaMM CpPEeIHEro oOIIero
o0pa3oBaHMsl (JIMYHOCTHBIM, METAlPEeIMETHbIM M IpeaMeTHbIM). HayuHo-meTonuueckoil OCHOBOW st
pa3paboTKU IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHS MPOrpaMM CPEJHEro OoOIIero oOpa3oBaHMs SBISETCS
CHUCTEMHO-/I€ATEIbHOCTHBIN MOAXO.

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTrBercTBHU C CUCTCMHO-ACATCIBHOCTHBIM IMOAXOJ0OM B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB
OCBOEHHUSI TMpenMera «XUMHS» HAa YPOBHE CpEAHEro OO0IIero oOpa30BaHMs BBIIEICHBI CIEAYIOIIHNE
COCTaBJISIOLIHE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKONW TPaXKTAHCKONW HACHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,



CaMOCTOATEIIBHOCTH U CaMOOIIPEEIICHUIO;
HaTMYMEe MOTHBALIUU K O0YUEHUIO;
L[EeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH Ha OCHOBE KIIIOYEBBIX ILIEHHOCTEH M

HUCTOPUYECKHUX TPATUIUI 0a30BOI HAYKU XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYy4arolIuXcsi PYKOBOJICTBOBAaTbCS B CBOCH J€ATEIBHOCTH IEHHOCTHO-

CMBICJIOBBIMU YCTAHOBKAMHU, MTPUCYILUMHU LIETTOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIM4Yue MPABOCO3HAHUS HKOJIOIMUYECKON KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh LEJIM U CTPOUTH KU3HEHHBIE

ILJIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUA MpeaMeTa «XUMHS» JOCTUTAIOTCS B E€AMHCTBE Y4eOHOUW H
BOCIIUTATENBHOMN JieaTenbHOCTH OpraHu3aliii B COOTBETCTBUM C TYMAaHUCTUYECKUMHU, COLMOKYIIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M HJ€aJIaMUd POCCUIICKOTO IPaskJaHCKOT0 O0IlecTBa, MPUHSATHIMU B
oOmiecTBe HOpPMaMd ¥ TpaBWIAMHU TIOBEIEHHUS, CIIOCOOCTBYIOIIMMHU TIPOIECCaM  CaMOIIO3HAHUSA,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YYarOIINXCS.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS TpeaMeTa «XHUMHUS» OTPAXKAT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUYECKOW AEATEIbHOCTH OOYYAIOIIMUXCS M0 pealu3allid MPUHATHIX B 00IIecTBe
LIEHHOCTEM, B TOM YHUCJIE B YACTH:

1. I'pamIaHCKOr0 BOCIIMTAHMS

Oco3HaHusi 00YyYarOIIMMUCA CBOMX KOHCTUTYIIHOHHBIX MpaB M OO0s3aHHOCTEH, YBaXEHHUS K 3aKOHY W
[IPaBONOPALIKY;

[IpencraBnenus 0 couMagbHBIX HOPMaxX U IPaBUIIaX MEKIMYHOCTHBIX OTHOLLIEHUM B KOJUIEKTUBE;

['oTOBHOCTHM K COBMECTHON TBOPUYECKOM JMAESITEIBHOCTH MPU CO3JIaHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U [M03HABATEIbHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CnocobHOCTH TIOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHThl OPYTUX MpPU aHAIU3E
Pa3IMYHBIX BUJOB YU€OHOU IEeATEIbHOCTH;

2. HanI/IOTI/I‘leCKOFO BOCIIUTAHUSA:

HGHHOCTHOFO OTHOIICHUSA K UICTOPUUICCKOMY U HAYYHOMY HACJICIHUIO OTEYCCTBCHHOM XHUMUU,

YBaxkeHHus K IIponeccy TBOpUCCTBA B o0iactu TCOPHUU U MPAKTUYCCKOIO NPUMCHCHUA XUMHUH, OCO3HAHUA
TOro, 4YTO JOCTMIKCHHA HAYKM CCThb PCE3yJbTaT AJIUTCIIBHBIX H&6J’IIO}1€HI/II>1, KpPOIIOTJIMUBBIX
IKCIICPUMCHTAJIbHBIX ITOMCKOB, TIOCTOAHHOI'O TPpYyda y‘IéHBIX " IPAKTUKOB;

I/IHTepeca M MO3HABATCJIbHBIX MOTHBOB B IIOJTYUYCHUHU U MOCICAYIOMICM aHAJIN3€ HHq)OpMaIII/H/I 0 NEPCaOBBIX
JOCTUIKCHHUAX COBpCMGHHOfI OTE€YECTBEHHOM XHUMMHU,

3. I[YXOBHO-HpaBCTBeHHOFO BOCIIUTAHUSA:

HpaBCTBeHHOFO CO3HaHMs, OTUYCCKOI'O ITOBCICHHUA,

CnocoOHOCTH OLCHUBATL CUTyalluU, CBA3AHHBIC C XUMHWYCCKUMHU SBJIICHUAMH, U NIPUHHUMATh OCO3HAHHBIC
pelICHUs, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U IECHHOCTH,

I'oToBHOCTH OICHHBATH CBOE MOBCACHHUEC U TIOCTYIIKH CBOUX TOBapI/IH_[eﬁ C HO3PII.IPII>1 HPAaBCTBCHHLIX H
IPpaBOBBIX HOPM U OCO-3HAHUEC HOCJ'IC)ICTBI/II\/’I OTUX IMOCTYIIKOB;

4. ®opMHUpOBaHNs KyJbTYPbI 310POBb:

[TonnManust 1IEHHOCTEH 370pOBOTO M 0e30MacHOro oOpasza KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

CobmroneHus mpaBuil 0€30MACHOTO OOPAIIEHUS C BEIIECTBAMHU B OBITY, TOBCEAHEBHOMN KU3HHU U B TPYIOBOU
JEATEIIbHOCTH;

[TorrMaHusI TICHHOCTH MPABWII WHAWBHIYaTFHOTO ¥ KOJUIGKTHBHOTO 0€30MacHOT0 TIOBEJICHUS B CHUTYaITUsX,
YTPOXKAIOIINX 3OPOBBIO M KHU3HU JTIOJECH; OCO3HAHMS MOCIEACTBHIA U HENPHUATHS BPEAHBIX MPHUBBIYCK
(ynotpebiieHus aJKkoroJisi, HAPKOTUKOB, KypeHUs);

5. TpyaoBOro BOCIMTAHMSA:

KoMMyHHKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-UCCIIEOBATEILCKON JIEATEeIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOHN U APYTUX BUAAX JEATCIBHOCTH;

VY cTaHOBKM Ha aKTUBHOE YYaCTHE B PEILICHUM MPAKTUYECKUX 3a]]a4 COLUAIBLHON HANIPaBICHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIbI);

HuTepeca k mpakTHUECKOMY H3yUEHUIO Mpodeccuii pa3TuIHOro pojia, B TOM YKCJIe HA OCHOBE MIPUMEHECHUS
MPEAMETHBIX 3HAHHUH 110 XUMUH;

VYBaxkeHus K TpyAy, JHOJSM TPYyJla U pe3yJibTaTaM TPYAOBOU JEATEIbHOCTH;



['oTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUAYaJTbHON TPACKTOPHH oOpa3zoBaHus, Oyaymiei mpodeccuun u
pcam3anuun COGCTBCHHLIX JKU3HCHHBIX IIJIAaHOB C y‘-IéTOM JIMYHOCTHBIX HWHTCPCCOB, CHOCO6HOCTCI>1 K
XUMHUH, THTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6. 9K0JIOrHYECKOIr0 BOCIIMTAHUS:

DKOJOTHYECKH 11eTIeCO00pPa3HOTO OTHOIICHUS K IPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

[TonnManus TII00AJIBHOTO XapaKTepa 3KOJIOTMYECKUX MPOOJIeM, BIUSHUS dKOHOMHYECKHX ITPOILIECCOB HaA
COCTOSIHUE MPUPOJTHOM U COUUAIIBHOU CPEJIbL;

Oco3HaHusI HEOOXOIMMOCTH UCITOJIB30BAaHUS JOCTHXKCHUN XUMHH VISl PEIICHUsI BOIIPOCOB PAIIMOHAILHOTO
MIPUPOAONOJIb30BAHUS;

AKTHUBHOTO HENPUATHS JEUCTBUN, NPUHOCSAIIUMX BpEd OKPYXKAOWIEHW MNPUPOJAHOM cpele, YMEHHS
MIPOTHO3UPOBATh HEOIATONPUSTHBIE JKOJOTUYECKUE TIOCICACTBUS MPEANPUHUMACMBIX JCUCTBUNA U
Mpe0TBpalaTh UX;

Hamuuuss pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, ASKOJOTMYECKOM KYJIbTYPbI, OIBITA JEATEIbHOCTH
AKOJIOTMYECKOM  HaNpaBJICHHOCTH, YMEHHS  PYKOBOJACTBOBATbCA HMHM B  ITO3HABaTEJIbHOM,
KOMMYHHKATHBHOW W COIHMAJIBHOW MPAKTHUKE, CIOCOOHOCTH W YMCHHS AaKTHBHO IPOTHUBOCTOSTH
UJIC0JIOTHH XeMo(oouu;

7. lleHHOCTH HAYYHOT'0 O3HAHMS:

CpopMUpPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U
OOIIECTBEHHO! MPAKTUKH;

[Tornmanusi creM(pUKA XUMUU KaK HAyKd, OCO3HAHHS €€ poiau B (OPMHUPOBAHWUHU PAIHOHATHHOTO
HAyYHOTO MBIIIJICHUS, CO3[JaHUH 1LIETIOCTHOTO MPEACTABICHUS 00 OKPYXAIOLIEM MUPE KaKk O €IUHCTBE
MPUPOJIBI U YEJIOBEKAa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIeM COXpaHEHUSs
[IPUPOIAHOTO PAaBHOBECHS;

VYo6exaénHoctu B 0co00M 3HAUMMOCTH XMMHUHU JUIsl COBPEMEHHOW LMBUIIM3aLUU: B €€ I'yMaHHUCTHUUYECKON
HAMpPaBIIEHHOCTH W BAXXHOH pONM B CO3JaHUM HOBOHM 0a3bl MaTepHaIbHOM KYJIbTYpbI, PEIICHUU
TJI00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOM, MUIIEBON U
HKOJIOTMUECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, 00ECNEUYeHUU YCIOBHH YCHEIIHOTO TpyJa H
9KOJIOTUYECKH KOMGPOPTHOM KU3HU KAKJIOTO WIeHA 00IIeCTBa;

EcrecTBEeHHO-HayyHOM T'PaMOTHOCTH: IIOHMMAHHUS CYLIHOCTA METOJOB IIO3HAHUS, HCIIOJIb3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh IMOJy4aeMble 3HAHUS I aHAIU3a U OOBSICHEHHS
SBIICHUN OKPYKAIOIIEr0 MHUpPAa U MPOUCXOAAIIUMX B HEM HM3MEHEHH; YMEHHs JenaTh 00OCHOBaHHBIE
3aKJIIOYEHUs] Ha OCHOBE HAyYHBIX (DaKTOB M MMEIOIIMXCS JAHHBIX C LETbI0 TOJYUYEeHUs JTOCTOBEPHBIX
BBIBO/JIOB;

CrocoOHOCTH CaMOCTOATENFHO MCIOIb30BaTh XUMHUYECKHWE 3HAHUS JUISI pPelIieHHs] MpoOjieM B pealbHBIX
JKA3HEHHBIX CUTYaLUsIX;

NHTepeca Kk MO3HAHUIO U UCCIIEIOBATEIBCKON JEATEIBHOCTH;

l'oToBHOCTM ¥ CIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHUH C KU3HEHHBIMH IMOTPEOHOCTSIAMH;

HuTepeca Kk 0COOCHHOCTSIM TPy/a B pa3inyuHbIX chepax MpodhecCHOHATHLHON AesITebHOCTH.

METAINPEAMETHBIE PE3YJIBTATDHI

MeTtanpeameTHble pe3yibTaThl OCBOCHHSI Y4eOHOro npeaMera «XHUMHUsS» Ha YpPOBHE CPEJHEro OO0IIero
o0pa3oBaHMs  BKJIIOYAIOT:  3HauYuMble Ui (OPMHUPOBAaHUS  MHUPOBO33PEHHUS  OOYUaIOMIUXCS
MEXIUCITUTIIHHAPHBIE (MEXIPEIMETHBIC) OOIIEHAayYHbIE MOHSATHS, OTPaKAIOIINUE IETOCTHOCTh HAYYHOU
KapTUHbl MUpa U CHe-IU(PHUKY METOAOB MO3HAHUS, HUCIOIb3YEMbIX B E€CTECTBEHHBIX HaykKax (MaTepus,
BEIIECTBO, YHEPIHs, SBJIECHUE, MPOIECC, CUCTEMa, HAyUHbIM (axT, MPUHIMIM, THIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, McCiel0BaHNue, HAOMI0JeHUEe, U3MEPEHUE, SKCIEPUMEHT U JIp.); YHUBEPCAJbHBIC yueOHbIE
neiictBus  (TO3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, DETYJISATUBHBbIE), obOecrneunBaronye (HopMHUpOBaHHE
(YHKIMOHATIBLHON T'PAMOTHOCTH M COI[MAILHONW KOMITETCHIIMU O0YyYaroIuXcs; CHOCOOHOCTh 00yUYaromuXxcst
HCIOJIb30BAaTh OCBOEHHBIE MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCAJIbHbIE yueOHbIE
JICHCTBUS B IIO3HABATEIBHON U COLUUAIIBHON MPAKTHKE.

MeTtanpeameTHble pe3ylbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU Y4€OHBIMHM MO3HABaTENbHBIMH,
KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSMU.

Osnadenue ynusepcaipHolMu YUeOHBIMU NO3ZHAGAMEIbHBIMU OCIICIEUAMU:



1. bazoBbIMH JOTrHYeCKHUMHU A€iiCTBUSIMM

CaMocTosTenbHO (HOPMYIHPOBATH U aKTYAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

Onpenensatb UEAW JEITEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM UX JOCTUKEHHS, COOTHOCHUTH
pe3yJIbTaThI AEATEIBHOCTH C IOCTAaBJIIEHHBIMHU LIEJISIMU;

Hcnonb30Barh Npu OCBOECHWHM 3HAHWM MNPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIACIATh XapaKTepHbIC
MPU3HAKU MOHATUN W YCTAHABIMBATh UX B3aMMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOUIUE IMOHATHUS JJIS
O0OBSCHEHHS OTJICIbHBIX (DAKTOB M SIBJICHUH;

Br16upaTh OCHOBaHUS ¥ KPUTEPHH TSI KIIACCU(DUKAIIMK BEIIECTB M XUMHUYECKHUX PEAKIIHIA,

VYcranaBnuBaTh NPUYMHHO-CIIEACTBEHHBIE CBA3M MEKY N3y4aeMbIMU SIBJICHUSIMU;

Ctpouth JOTUYECKHE pacCyKIeHUs (MHAYKTUBHBIC, JEIYKTUBHBIE, TI0 aHAJIOTUHU), BBISABIATH
3aKOHOMEPHOCTH W TMPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHHUSAX, (POPMYIHPOBATH BBIBOJABI U
3aKJIIOYCHUS,

[IpuMeHaTh B TMpoIlecce IMO3HAHUS MCIOJb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH,
PeoOpa3OBEIBATh MOJICIBHBIC TPEICTABICHUS — XUMUYECKUI 3HAK (CHMBOJI) 3JIEMEHTA, XMMHYECKas
dbopMyna, ypaBHEHHE XHUMHUYECKOM pEaKUuud — TPU pPEIIeHUH YYeOHBIX [MO3HABATENBHBIX U
MPAKTUYECKUX 3a]1a4, IPUMEHATh HA3BaHHbBIE MOJEJILHBIE IIPEACTABICHUS I BBIABICHUS XapaKTEPHbIX
IIPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUUECKUX PEAKLIUM;

2. BazoBbIMHU HCCJIeA0BATCJIbCKUMH }IeﬁCTBHHMH:

Biragers ocHOBaMHM METOI0B HAy4HOI'O ITO3HAHUS BELIECTB U XMMUYECKUX PEAKIUH;

@opMynMpoBaTh UENIM M 3aJayd  MCCIEAOBAHMS, HCIIOJIB30BATh IIOCTABIEHHBIE U CAMOCTOSTEIBHO
copMynMpOBaHHBIE BOIPOCHI B KA4YeCTBE WHCTPYMEHTA IMO3HAHHWS M OCHOBBI ISl (pOpMHPOBaHUS
TUIIOTE3BI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

Biagers HaBBIKAMM CaMOCTOSITENIBHOIO IUIAHMPOBAHUS W IPOBEICHUS YYEHMYECKUX OSKCIEPHUMEHTOB,
COBEPILLIEHCTBOBAaTh yYMEHHUS HAOII0AATh 3a XOJIOM IpOLECCa, CaMOCTOSITEIbHO IPOrHO3UPOBATh €ro
pe3yabTar, (GOpMYIHpPOBAaTH OOOOIIEHUS € BBIBOJBI OTHOCHTEIBHO JTOCTOBEPHOCTH pE3yJIbTaTOB
UCCIIEI0BaHMsI, COCTaBIIATh 00OCHOBAHHBIN OTUYET O MpOJieIaHHOM padoTe;

[IpnoOperaTe ONBIT YYEHUYECKOH HCCIEIOBAaTEIIbCKOW M MPOEKTHOM  JEeSATeNIbHOCTH, MPOSIBISTH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHUs MPAaKTUYECKUX 3a7ad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB MO3HAHUS;

3. Ilpuémamu padotsl ¢ uHGopmManmeii:

[lonynsipHas nuTepaTypa XHUMHUYECKOTO COJAEpKaHMs, CIpaBOYHble mocoOus, pecypcsl HMHTepHera),
aHAJIM3UPOBaTh MH(MOPMALMIO Pa3IMYHBIX BUJOB U (HOPM NpEeACTaBICHUS, KPUTUUECKH OIICHHUBATh €€
JIOCTOBEPHOCTb U HEMTPOTUBOPEUUBOCTD;

®opmynupoBaTh 3amnpockl M TNPUMEHATh pa3jiMyHble METOJAbl IMpH MOUCKEe M 0TOope uHpopMaluy,
HE0OXO0IMMOM ISl BHIITOJIHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

[TpuoOperaTh OMBIT HCIOJB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U PAa3TUYHBIX
MTOMCKOBBIX CUCTEM;

CamocToATenbHO BBIOMpPATh ONTUMAIBHYIO (GOpMy MpelcTaBieHUs] WHpopManuu (CXeMbl, TpaduKy,
JyarpamMmbl, TaOJIHIIbl, PUCYHKH U T. 11.);

Mcnonb30BaTh HayuHBIN SI3bIK B KAUECTBE CPEJCTBA MPU pabOTe ¢ XUMHUUECKOW MHpOpMaLueil: MpUMEHSTh
MeXIMpeaMeTHbIE ((PU3NYEeCKne W MaTeMaTHYecKHe) 3HaKH U CUMBOJIBI, (OpMyJbl, abOpeBHATYypHI,
HOMEHKJIATYpY;

Hcnonb30Bath U Mpeodpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATJISATHOCTH.

Ognadenue ynugepcanbHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

3amaBaTh BOIIPOCH MO CYIIECTBY OOCYKIaeMOM TeMbl B XOJ€ Juajiora W/MIM JUCKYCCUH, BBICKA3bIBaTh
uaeu, GopMynupoBaTh CBOU MPEI0KEHUS OTHOCUTEIHHO BBITIOJIHEHHMSI IPEIOKEHHON 3a/1auH;

BricTynaTe ¢ mpe3eHTanuen pe3yiabTaToB MO3HABATENbHOM AESTEIBHOCTH, MOJNYYEHHBIX CaMOCTOSITEIBHO
WM COBMECTHO CO CBEPCTHUKAMU MPHU BHIIOJHEHUH XMMHUECKOT0 AKCIIEPUMEHTA, MPAaKTUYECKO paboThI
M0 MCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, pealu3alui y4yeOHOro MpoeKTa U (OpMYyJIHPOBATH
BBIBOJBI II0 pe3yibTaTaM IIPOBEAEHHBIX MCCIEAOBAHUN ITyTéM COIVIACOBAaHUSA IO3ULMK B XOze
oOCyXKIeHHs 1 0OMEHa MHEHUSIMHU.

Ognadenue ynugepcanbHbIMU pezyiamuHblMU OCUCm-6UAMU:

CaMOCTOATENBHO IJIAHUPOBATH U OCYLIECTBIISITH CBOKO [T03HABATENBHYIO I€ATEIBHOCTD, ONPEAEIss €€ 1en

U 3aJa4d, KOHTPOJHMPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IpE/UIaraéMblil aJropuTM



JIEACTBUM TPU BBITIOJIHEHUH YYEOHBIX M MCCIIEIOBATEIBCKUX 3aJ]1a4, BRIOWpaTh HanoOosee 3 (HeKTHBHBIN
CHOC06 HX PCHICHUA C y‘-IéTOM MOJIYYCHUS HOBBIX 3HAHUHU O BCHICCTBAX U XUMHUUYCCKUX PCAKIIUAX;
OcCymIecTBIATh CAMOKOHTPOJIb CBOCH JESITETLHOCTH Ha OCHOBE CAaMOAHAJIN3a H CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yibTaThl OCBOCHUS MPOrPaMMBI CPeTHET0 00IIero 00pa3oBaHMs 0 XUMUHU Ha 0a30BOM
YPOBHE OPHEHTHPOBAaHBI Ha 00ECIEYCHUE MPEUMYIIECTBEHHO 00I1e00pa30BaTeIbHON U OOLIEKYJIBTYPHON
MOJTrOTOBKH O0ydJaromuxcs. OHU BKIIIOYAIOT: crienuduieckue Uit yueOHoro npeamera « XUMHush HaydHbIe
3HAHMSA, YMEHHUS M CIIOCOOBI ICHCTBUI MO OCBOCHHUIO, MHTEPIIPETAMU M MPEOOPa30BaHUIO 3HAHUM, BHJIBI
JESTeIbHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHWH B Pa3iIMYHBIX YUEOHBIX M pPeabHBIX
’KM3HEHHBIX CHTYaIMsIX, CBA3aHHBIX C XUMHEl. B mporpamme mpeaMeTHbIe pe3yiabTaThl MPEICTAaBICHBI MO
rofaM U3ydeHHsl.

10 KJIACC
[IpeameTHbie pe3yiabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD) OTPaKaroT:

1) chopmuposannocme npedcmaesnenuil: 0 XUMUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIM XHMHUU B TO3HAHWUU SIBICHUM NPUPOIbI, B (POPMUPOBAHUU MBILIUICHUS U KYJIBTYPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM I'PaMOTHOCTH, HEOOXOAMMOMN [JIsl pElICHUs MPAaKTUYECKUX 3aJ1ad U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

2) eradenue CHCTEMOW XHMMHYECKHUX 3HAHMH, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIONIME TOHSITHS
(XMMUYECKHII ~ 2IIEMEHT, aToM, DJIIEKTpOHHAass O00OJ0OYKa aromMa, MOJEKylla, BaJECHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMUYECKasl CBSA3b, CTPYKTypHas ¢opmyia (pa3BEpHyTas U COKpauIEHHAs),
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BbEM, YIIIEpOJHBIN CKeeT, (GyHKIMOHAIbHAS TPYIa, pajuKall,
U30MEPHUsI, U30MEPDI, TOMOJIOTMYECKUI Psi, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPOA- U a30TCOAEpIKaIINe
COEIMHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIIIPHBIE COCTMHEHUS); TEOPUU U
3aKOHbI (TeOopusi CTpOEHMsI opraHuueckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHS MaccChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHUSA, JIeXKallue B
OCHOBE NOHMMAHHUSI IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUHN, (PaKTOJIOTUYECKUE CBEACHUS O
CBOWCTBaX, COCTaBe, MOJyYCHUH M O€3011acCHOM MCII0JIb30BaHUM BAKHEHIINX OPraHUYECKHUX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

3) cghopmuposannocmes  ymeHull 6viAGNAMb XAPAKTEPHBIC MNPU3HAKK TOHSATHH, YCTaHABIMBATh HX
B3aMMOCBSI3b, UCHONIb306aMb COOTBETCTBYIOIME IOHATUS TPU ONUCAHMM COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHUYECKUX COCIMHEHU;

4)  chopmuposanHocmo ymenull UCnoib306ams XUMIUUYECKYI0 CHMBOJIMKY JIJISl COCTABJICHHS MOJICKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaméHHOH) (opMyn OpraHMYECKUX BELIECTB M YpaBHEHU
XUMHUUYECKHUX PEAKIU; u3eomasnueams MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB ISl WILTFOCTPALUU UX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

5) cgopmuposannocme ymenuii ycmanaeiusams MPUHAIISKHOCTh H3YYEHHBIX OPraHMUECKHUX BEIIECTB 110
UX COCTaBy M CTPOEHUIO K ONpPEeNIEHHOMY KJaccy/TpyImne coeluHeHUH (YTrieBoOpOabl, KUCIOPOA- U
a30TCOJEpIKAIINE COEAMHEHUS, BBICOKOMOJIEKYJSIDHBIE COENMWHEHUs); Oaéambs UM Ha3BaHHS TIO
cucremarnueckoir HomeHkinarype (IUPAC), a takke mpuBOIUTH TpUBHAIbHBIE HAa3BaHUS OTAEIHHBIX
OpraHMYECKHUX BEUIECTB (PTWUJIEH, MPOMWIEH, AaleTHJIeH, JTWIECHIVIMKOIb, TJUIEepUH, (eHol,
dopmanbaerun, ameranbIeruyl, MypaBbUHas KHCIOTa, YKCYCHas KHCJOTa, OJIEMHOBAs KHCJIOTa,
CTeapuHOBAas KMCIIOTA, III0K03a, GPYyKTO3a, KpaxMall, HeJII0103a, [IHIIKH);

6) cgopmuposannocme ymenusi onpedensms BHIbl XUMHUYECKOH CBS3M B OPraHUYECKUX COEIMHEHUSIX
(oguHapHBIE U KpaTHbBIE);

7) cghopmuposannocme ymeHuss npumMeHsms MOJI0KEHUSI TECOPUU CTPOCHUSI OPraHMYECKHUX BeliecTB A. M.
bytnepoBa 1isi 0OBSICHEHMsSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT KX COCTaBa U CTPOEHMS; 3aKOH
COXPaHEHHS MacChl BELIECTB;

8) cgopmuposannocmev ymenuil xapaxmepuzoeamv COCTaB, CTPOCHUE, (PHU3MYECKHE U XHUMHUCCKHE
CBOICTBA TUIIMYHBIX NPEACTABUTENECH pa3IUYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STWJICH, WPOMWJIEH, aneTuieH, OyramueH-1,3, wmerwnOyraauen-1,3, O€H30J, METaHOJ, JTaHOII,
STUJICHIVIMKONb, TJIMLEPUH, (PEHOJ, aleTanbAerH]l, MypaBbUHAas W YKCyCHas KHUCIOTBI, TJIOKO3a,
Kpaxmal, LeJTI0103a, aMUHOYKCYCHAsI KUCIIO0TA); WIIOCMPpUpO8ams TEHETUYECKYIO CBS3b MEXKIYy HUMU
YPaBHEHHSIMUA COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHHA C UCIIOIB30BaHUEM CTPYKTYPHBIX (OPMYII;



9)

10)

11)

12)

13)

14)

15)

16)

chopmMupo8aHHocmy  yMeHUs  Xapakmepu3o8ams WCTOUHUKHU  YTIIEBOJOPOIHOTO ChIpbsi (HE(DTB,
OPUPOJHBIA Ta3, yroiib), CHOCOOBI WX TepepabOTKM H TPAKTHYECKOE MPUMEHEHHE MPOIAYKTOB
nepepadoTKy;

chopmuposaHnocmeb ymMeHull npoeooums BBIYUCICHHUS 110 XUMUYECKUM ypaBHEHHAM (Macchbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIHH );

chopmuposanHocms yMeHull 81adems CUCTEMON 3HAHUNW 00 OCHOBHBIX METOJIaX HAYyYHOI'O MO3HAHUS,
UCTIONIb3YEMBIX B XMMHH TIPU M3yYEHUH BEIIECTB U XUMUYCCKUX sIBIICHUN (HAOIOEeHUE, U3MEPCHHE,
9KCIIEPUMEHT, MOJEIUPOBAHUE), UCHOIb308aMb CUCTEMHbIE XUMHYECKUE 3HAHUS JUIS MPUHITUS
pelIeHN B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH H UX MPUMEHEHHUEM;
chopmuposanHocms ~ ymenuti  cobnodamv  npasuia  TOJNb30BaHMS XUMHUYECKONM MOCynoll U
nabopaTopHbIM 00OpYyJOBaHHEM, a TakXKe MpaBwia OOpamleHHs C BELIECTBAMH B COOTBETCTBUHU
C MHCTPYKIUSIMH 10 BHIMOJTHEHUIO TAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

chopmuposaHHoCmeb yMeHUll NIAGHUPO8AMb N BbINOIHAMbG XUMUYECKHNA SKCIIEPUMEHT (IIpeBpaIleHus
OpPraHMYECKUX BEUIECTB MPHU HArpeBaHUH, MOJYyYCHHE ITUIICHA U U3YYEHHUE er0 CBOMCTB, KAUECTBEHHbIE
peaKIuy OPTaHUYECKUX BEIIECTB, JCHATYpAIHs OCJIIKOB MPH HArPEBAaHUU, IIBETHBIC PEaKIUU OCIKOB) B
COOTBETCTBUU C MPaBUJIAMH TEXHUKU OE30MACHOCTH MPHU OOPAIEHUH C BELIECTBAMHU U J1a0OPaTOPHBIM
000pyIOBaHUEM, NpedCmasisamy pe3yabTaTbl XUMUYECKOTO SKCIIEPUMEHTa B ()OpMe 3aIiCH YpaBHEHHI
COOTBETCTBYIOIIUX PEAKLUUN U hopmyaupoeams BbIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;
chopmupo8aHHOCmb yYMeHUll KpUmu4ecku auaiusuposams XUMHUYECKYI0 WH(GOPMAILNIO, MOTYyYaeMyIo
u3 pa3ubix uctouHnkoB (CMU, UnTepuer u ap.);

chopmuposanHoCcms yMeHutl coo100ams nPasuia SKOIOTUISCKHU 11eJIecO00pa3HOTO MOBEACHUS B OBITY
U TPYIOBOM JEATEIBHOCTH B LIENSAX COXPAHEHHS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOIHON CpEbl;
0C03HA6aMb ONACHOCTH BO3JICHCTBUS HA JKUBBIC OPraHU3MBI ONPEICIEHHBIX OPTaHHMYECKHUX BEIIECTB,
nonumas cmbica nokazatens [1IK, noscuame Ha nmpuMepax crnocoObl yMEHBIICHHUS U MPEA0TBPALLICHUS
WX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YCIIOBEKA;

JUIsE OOyYaroUIMXcs C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0pPOBbS: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIICCTB U XUMHYCCKHUX SBIICHHUIA,

11 KJIACC
Hpe,[[MeTHHe PE3YIbTAaThl OCBOCHUSA KypCa ((0611_[215[ " HCOPTaHUYCCKaAsA XUMUA» OTPAKALOT:

1)

2)

3)

4)

5)

cpopmuposannocms npedcmasieHull: 0 XUMUYECKOW COCTaBIISIONIEH €CTeCTBEHHO-HAy4YHOH KapTHHBI
MHUpa, POJIM XHUMHUU B MO3HAHUM SBJICHUA MPHUPOABI, B (OPMUPOBAHUU MBINUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM I'PaMOTHOCTH, HEOOXOAMMOMN IJIsl pElIeHUs MPaKTUYECKUX 3aaad U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOIHON Cpefie;

énadeHue CUCTEMOM XHMHUYECKMX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAralolIve MOHATUS
(XMMHUYECKHMI JIEMEHT, aTOM, U30TOI, S-, P-, J-3JIeKTPOHHbBIC OPOUTAIN aTOMOB, HOH, MOJICKYJa, MOJIb,
MOJ'I?IpHI)II\/II O6’LéM, BAJICHTHOCTB, JJICKTPOOTPHULIATCIIBHOCTh, CTCIICHb OKHCJICHHUA, XUMHYCCKas CBA3b
(KoBaJIeHTHAs, MOHHAs, METAIUTMYECKAast, BOJIOPOJIHAS), KPUCTAJUTMUECKAS PEMIETKA, THITBI XUMHYECKUX
peaKuHﬁ, pacTBOp, OSJICKTPOJHUTHEI, HEIJICKTPOJIUTHI, IJICKTPOJIHUTHYCCKAA AJUCCOLMHAIHNA, OKHUCIIUTCIIb,
BOCCTAaHOBHTEIIb, CKOPOCTh XMMHUECKOW pPeaKluu, XUMHUUECKOE PaBHOBECHE; TEOPUH U 3aKOHBI (TEOpus
ANIEKTPOIUTUYECKON TUCCOLMALNN, Iepuoauyeckuii 3akoH J[. 1. MenneneeBa, 3aKOH COXpaHEHUS MACChI
BEILECTB, 3aKO0H COXpaHEHUs u npeBpariie-
HUA OSHEPruv TIpu XHUMHUYCCKUX peaKI_[I/ISIX), 3aKOHOMCPHOCTH, CHUMBOJIMUECKUH  SI3EIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUSI IPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX
SIBJICHUM, (PAKTOJIIOTHYECKHUE CBEACHHS O CBOMCTBAX, COCTaBe, MOJYICHHH U O€30MaCHOM HCIIOIh30BaHUN
BaXHEHUIITNX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JACATEITHHOCTH YEIIOBEKA;
chopmuposanHocms  yMeHuUl GblAGNAMb XapaKTepHble MPHU3HAKU TOHATHH, ycmanasiueams WX
B3aUMOCBSI3b, UCHOIb306aMb COOTBETCTBYIOIINE MOHATUS MPHU OMHCAHUU HEOPTaHMUYECKUX BELIECTB U
MX TIPEBpAICHUI;

chopmupoeanHocms  yMeHull UCNONb306aMb XUMHUYECKYI0 CHUMBOJMKY MJISi COCTaBiIeHHS (popmMyn
BCIIECTB M YPAaBHCHHM XUMHYECKHUX peakiui; cucremarnueckyto HomeHknarypy (IUPAC)
Y TPUBUAJIBHBIE HA3BaHUS OTAEIbHBIX HEOPraHWYECKMX BEIIECTB (yrapHblil ra3, YIJIEKHCIbIA Ta3,
aMMUaK, raméHas U3BeCTh, HeraléHas U3BeCTb, MUTheBasi COAa, MUPUT U Ip.);

cpopmuposannocme ymenull onpeoesisimy BaJCHTHOCTh U CTETIEHb OKUCIICHUS XUMHUYECKHX 3JIEMEHTOB



B COEIMHEHUSX Pa3IMYHOrO COCTaBa; BUJ XUMHUYECKON CBA3M (KOBaJIeHTHAsl, HIOHHAs, METaJUIMUECKas,
BOJIOPOJHAS) B COCOUHEHUSIX;, TUIN KPHUCTAUIMYECKOW PEMIETKH KOHKPETHOTO BeIlecTBa (aTOMHAas,
MOJIEKYJISIpHAsi, WOHHAs, METaJUIMYecKas); XapakTep cpeAbl B BOJHBIX PacTBOPaX HEOPraHMYECKUX
COCIMHECHM;

6) cgopmuposannocme ymenui ycmanaeiueames TPUHAUICKHOCTh HEOPraHHMUSCKMX BEIISCTB IO HX
COCTaBY K OIpPEAeIEHHOMY KJIACCY/TpyIIe COeTMHEHUH (IIPOCThIE BEIECTBA — METAJUIbl M HEMETAJLIbI,
OKCH/Ibl, OCHOBaHMsI, KUCIOTHI, aM(OTEPHBIE TUIPOKCUIBI, COJIH);

7) cghopmuposannocme ymeHuti packpviéams CMbICT Tepuoamdeckoro 3akona JI. M. MenpeneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIINH;

8) cgopmuposannocmes ymenuii xapaxmepuzoeéamsv SJEKTPOHHOEC CTPOCHHE aTOMOB XHMHYECKHX
aneMeHToB 1—4 nepuonos Ilepumoanueckoit cucrembl xumudeckux sjaeMeHToB . M. Menaeneesa,
UCTIONB3Ysl TOHATHUS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY», «IHEPIETUYCCKUE YPOBHH»; OOBACHAMb
3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHMMHUYECKUX 3JIEMEHTOB M HMX COCIUWHEHUI MO IMepuojiaMm u
rpynmnaMm [lepuoandeckoi cucteMsl XUMUYECKUX 3J1eMeHTOB /1. 1. Menneneesa;

9) cpopmuposannocmes  ymenuti  xapaxkmepuzoséams (onucvléams) OOLIIME XUMHUYECKHE CBOHCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB; HOOMBEPHCOams CYNIECTBOBAHNE TEHETHYECKON CBSI3U
MEXJy HEOPraHMYeCKHMMH BEIIECTBAMH C IIOMOIIBIO YpPAaBHEHUH COOTBETCTBYIOUIMX XHMHUYECKUX
pEeaKuii;

10) chopmuposannocme ymenus knaccugpuyuposams XUMHYCCKHE PEAKIMH 10 Pa3IWYHBIM IPH3HAKAM
(4UCIly M COCTaBy pEarupyroIluX BEMIECTB, TEIUIOBOMY 3(P(EKTy peaklud, M3MCHCHHIO CTEICHEH
OKHCJICHHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIINH, YUaCTHIO KaTalu3aTopa);

11) chopmuposannocme ymenuti cocmasisame ypaBHEHHS PEAKIMA pa3IMYHBIX THIOB, IOJHBIC |
COKpaIIEHHbIC YpaBHEHHUS peaklUuii MOHHOTO OOMEHA, YUUThIBasl yCIOBHS, IPU KOTOPHIX 3TH PEaKIUU
UIYT JI0 KOHIIQ,

12) chopmuposannocmey  ymenuii npoeooums  PEAKIMH, TMOATBEP)KIAMONINE KAYeCTBEHHBIH COCTaB
Pa3IUYHBIX HEOPTAHWYECKUX BEIIECTB; PACHO3HA8AMb OIBITHBIM IYTEM HOHBI, TPUCYTCTBYIONIUE B
BOJ/IHBIX PacTBOpaxX HEOPraHMYECKUX BEIIECTB;

13) chopmuposannocms ymenuil packpviéams CYHNIHOCTh OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIHi
MOCPEACTBOM COCTaBIIECHUS SJIEKTPOHHOTO OanmaHca STUX PEaKIuii;

14) chopmuposannocme ymenutl 00vACHAMb 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIUU OT Pa3IMyHbIX
(bakTOpOB; XapaKTep CMEIICHHUS XUMUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIITHETO BO3JCHCTBUS
(mpuniun Jle Hlatense);

15) chopmuposannocme  ymenuu xapakmepuzoéams XUMHYECKHE TMPOILIECCHI, JIGKANIME B OCHOBE
MIPOMBINIJICHHOTO TTOJTYYCHHS CEPHOM KHUCIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTh MPEACTABICHUH
00 00IIMX HAYYHBIX TPUHIUIIAX U HKOJIOTUYECKUX MPOOIeMax XUMUUECKOTO MPOU3BOICTBA;

16) chopmuposannocms ymenuii nposoOums BBIYUCICHHUS C UCIOJIB30BAHUEM IMOHATHS «MAaccoBas JIOJIS
BEIIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHUH Ta30B MPU XUMUYECKUX PEAKIUIX, MACCHI BEIIECTBA WU
00BbEMa Ta30B M0 M3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCEe MM 00BEMY OJHOTO M3 YYacCTBYIOIIUX B
pPEaKIuu BEIIECTB, TEMJIOBOro 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB,
MIPEBPAICHHSI K COXPAHCHHSI SHEPTUH;

17) chopmuposannocmev  ymenuii  cobonrooams  npasuia  TONB30BAaHHMS XHMHUYECKOW TOCYIOW |
7a0opaTOpHBIM 00OpYIOBaHWEM, a TakXKe MpaBmia OOpameHWs C BEmIeCTBAMH B COOTBETCTBUH
C MHCTPYKIIUSAMHU 1O BHIMOTHEHHUIO TAOOPATOPHBIX XUMUYECKHX OIBITOB;

18) chopmuposannocme ymenuil niaHuposame U GbINOJHAMb XUMHUYECKUH 3KCIEPUMEHT (pa3sioKeHue
MepoKCcHUIa BOAOPOJa B MPUCYTCTBUU KaTaau3aTopa, OIMpeAeNieHHE Cpeabl PacTBOPOB BEIIECTB C
MTOMOIIBI0 YHUBEPCATHLHOTO WHIMKATOPA, BIUSHUE Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHYCCKOM
pEaKIuu, peakiuu HOHHOTO OOMEHa, KAa4eCTBEHHBIE peaklnu Ha cyinbdar-, kKapOOHAT- U XJIOPHUI-
AQHUOHBI, Ha KAaTHOH aMMOHWUS; PEIICHHE SKCICPUMEHTAIBHBIX 3a7ad 1Mo TeMaM «MeTauiely |
«Hemeranibl») B COOTBETCTBUHU C MPaBUIAMH TE€XHUKU 0€30MacCHOCTH MPU OOpAIeHUH C BEIIECTBAMH U
7a00paTOPHEIM 00OpPYIOBAaHHUEM, HpedCcmasisims PE3yIbTaThl XUMHYECKOTO SKCIepUMeHTa B hopme
3aMicH ypaBHEHUN COOTBETCTBYIOUIMX PEAKIUH U  ghopmyruposams BBIBOABI Ha OCHOBE JTHX
pE3yIIbTaTOB;

19) chopmuposannocme ymeHuli Kpumuiecku aHAIU3UPOSAMs XUMHUYCCKYI0 MH(POPMAIHIO, MOJTY4aeMYFo
u3 paszHbix uctouHukoB (CMU, UnTepuer u np.);

20) cihopmuposannocme ymenuil cobaooams npasuiia SKOJIOTHIECKH 11eECO00Pa3HOro MOBEACHHS B OBITY



U TPYAOBOU JIEATEIBHOCTH B LEISAX COXPAHEHMS CBOETO 30POBbS M OKPYXKAIOLIEH MPUPOJHON CpEelbl;
OCO3HaBaTh OIIaCHOCTH BOB,Z[GfICTBPISI Ha KHMBBIC OPraHU3MbI OHpeI[eJIéHHI:IX BCIICCTB, TIOHUMAasA CMBICJI
nokazarenst [IJIK, nosacuame Ha mpumepax crnocoObl yMEHBIIEHUS W MPEIOTBPAIICHHUS] UX BPEIHOTO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA;

21) mis 0Oy4aroUMXCsl ¢ OrPaHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE MPUMEHATh 3HAHHUS 00
OCHOBHBIX OOCTYIIHBIX METOJAaX IMO3HAHUS BCIICCTB U XUMHWYCCKUX HBHGHHfI;

COAEPKXAHUE YYEBHOI'O ITIPEIMETA «XUMMUSA»

10 KITACC. OPTAHUYECKASA XUMUA

Teopernueckre OCHOBBI OPraHUYECKON XUMHUU

[Ipeamer opraHnyecKkoi XUMMUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHUE B MOJYYEHUH HOBBIX BELIECTB
U MartepuasioB. Teopusi CTpoeHUs Opranndeckux coeauHennii A. M. bytinepoBa, €€ OCHOBHBIE TTOJIOKEHHUS.
CrpykrypHble (oOpMynbl OpraHMYecKMX BewecTB. lomomnorus, u3zoMepus. XHUMHUECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUSIX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kinaccuukanyu opraHMYEeCKUX BerlecTB. HoMeHkiaTypa opraHMuecKkux COeAMHEHUN
(cucremaTuveckas) M TpPHUBUAIbHBIE HA3BaHUS BAXKHEHINIMX MPECTABUTENICH KJIACCOB OPraHUYECKHUX
BELLECTB.

OKCIEePUMEHTAILHBIC METOJbl M3YUYEHHUS BEIIECTB M MX MPEBPAICHUN: O3HAKOMJICHHE C OoOpa3iamu
OpraHMYECKUX BEUIECTB U MaTepUalaMyd Ha UX OCHOBE; MOJIEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB;
HaOJIIOJICHUE W OINHUCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO IPEBPAIICHUI0 OPTraHWYECKHUX BEIISCTB IPH
HarpeBaHuu (IIaBjIeHHe, 0OyTIUBaHUE U TOPEHUE).

YrieBogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, F'OMOJIOTMYECKUH psAx. MeTaH M 3TaH — NPOCTEHIIME NPEACTaBUTEIN
aJIKaHOB: (PM3NYECKHE U XUMHUECKUE CBOMCTBA (peaky 3aMeleHHs] U TOPEHUs ), HaX0X/IeHHe B IPUPOJIE,
MOJIy4Y€HUE U IPUMEHEHHE.

AJKeHBl: C€OCTaB U CTPOEHHE, TOMOJIOTMYECKHHM psA. OTWIEH U NPONWIEH — NpOCTeHIIne
MPE/ICTaBUTENIN  aJKEHOB:  (U3MYeCKWe W  XMMHUYECKHME CBOMcCTBa  (peakuuu  TUIPUPOBAHMS,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJTMMEpU3allin ), MOJydeHHUEe U IPUMEHEHHE.

Anxaaguensl. byranuen-1,3 u wMerunOyraguen-1,3: cTpoeHue, BaKHEWIIME XHMHUYECKHE CBOICTBa
(peaxmust monumepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJOTMYECKMH psal. AUETWIEH — MpOoCcTeHIIuit
IPEJCTaBUTEIb AIKHHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (peakiuy THAPUPOBAHHUS,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apensl. benson: cocras, cTpoeHue, puznyeckre 1 XMMUYECKHEe CBOMCTBA (peakiK TajJoreHupoOBaHUs U
HUTPOBaHUs), MOJIYYEHHE U IpUMEHEHHE. Toayon. cocmas, cmpoeHue, guzuieckue u XumMuiecKue ceoucmasd
(peakyuu  2anozenuposanus U HUMPOGanus) noayuenue u npumenenue'. TOKCHYHOCTH apEHOB.
['eneTndeckas CBSA3b MEXKY YIJIEBOJOPOAAMU, IPUHAJICKAIINMH K Pa3IUYHBIM KJIACCAM.

[TpupoaHble UCTOUHUKHU YriieBoopojoB. [Ipuponubiii ra3 u nomyTtHble HedTsHble ra3sl. Hedgth u eé
npoucxoxaeHue. CrocoObl nepepaboTKu HedTU: MeperoHka, KPeKUHTI (TEpMUYECKHH, KaTaIUTUYECKHil),
nuposu3. [IpoaykTel mepepaboTku HEPTH, UX NPUMEHEHHE B NPOMBIIUIEHHOCTH W B ObITy. KameHHBbIi
YTOJIb ¥ TIPOJYKTHI €T0 MepepadoTKH.

DKclleprMEeHTAIbHbIC METOJIbl M3YUEHHs BEIIeCTB W MX MPEBPAIICHUI: O3HAKOMIJIEHHE ¢ 00pa3laMu
IlacTMacc, KaydyyKoB U pe3uHbl; Kkojulekiuun «HepTs» u  «Yromb»; MOJENIUpOBaHHE MOJIEKYI
YTJIEBOJOPOAOB M TaJIOT€HONPOU3BOAHBIX; MPOBEACHHE MPAKTHUYECKONW pabOThl: MOJy4yeHUE ASTHIIEHA U
U3y4YEHUE €ro CBOMCTB.

Pacuémmnuuie 3a0auu

Brruncnenus mo ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOITUYECTBA UCXOTHOTO BEIIECTBA
WU TPOJYKTa PEaKIMU 1O HU3BECTHBIM Macce, 00BhEMY, KOJUYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB HIIU
IIPOJYKTOB PEAKIUN).

Kucnopoacoaepkaiiyue OpraHndecKue CoeAMHCHHS




IIpenenpHble OAHOATOMHBIE CHUPTH. METaHON M 3TaHOJN: CTPOEHUE, (U3NYECKHEe M XUMHUYECKHE
CBOMCTBA (peakluyu ¢ aKTUBHBIMU METaJIJIaMH, FaJl0r€HOBOAOPOIaMu, TOPEHUE), IpUMeHeHue. BonopoaHsie
CBSI3U MEXKIY MOJIEKYJIaMU CIIUPTOB. JIefiCTBHE METaHOJIa M STaHOJIa HA OPIaHU3M YeJIOBEKa.

MHoroaToMHbI€ CIIUPTHI. DTHJICHIIMKOIb U TNIMIEPUH: CTPOCHHE, (PU3nUYecKre U XMMUYECKHE CBOWCTBA
(B3aMMOAEHUCTBUE €O LIEJOYHBIMU METaJlJIaMM, KAaueCTBEHHAs pEaKlMs Ha MHOTOATOMHBIE CIHPTHI).
JlenicTBrEe Ha OpraHu3M 4enoBeka. [I[puMeHeHne rimIeprHa U 3TUIICHTTIUKOJIA.

®DeHoI: CTpPOCHUE MOJIEKYIbI, (PU3NUECKUe U XUMHUYecKue cBoiicTBa. TokcnyHoCcTh peHomna. [Ipumenenue
denona.

Anbnerunpl U kemonwl. opManpaerui, aneTalbJerua: CTpoeHue, GU3nIecKue 1 XMMUUYECKUe CBOUCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBIJICHUS, KAUECTBEHHBIE PEAKIIMH ), IOJyYEHUE U IPUMEHEHHE.

Ayemon: cmpoenue, usuueckue u XumuyecKkue ceolucmeda (peaxyuu OKUCIEeHUS U B0CCHMAHOBIEeHUs),
NoLyYeHue u npumMeHeHue.

OnHOOCHOBHBIE Mpe/eibHble KapOOHOBBbIE KHCIOThl. MypaBbMHAs M YKCYCHas KHCIOTBI: CTPOEHHE,
¢u3nyeckue U XMMHYECKHE CBOWCTBa (CBOICTBA, oOIIME A Kiacca KHCIOT, PEeakuus STepuUKaIN),
nojrydeHue U npumenenue. CTeapuHoOBasi U OJEUHOBAs KUCJIOTHI KaK IMPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. MbIJIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

Crnoxsble 3QUpPbl KaK MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['maponms cnoxsbx 3¢upos. XKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas poib )KUPOB.

VYraeBojpl: cOcTaB, KilacCU(UKalLUs yriieBOI0B (MOHO-, TU- U TOJKcaxapuabl). [ roko3a — mpocTtenmmii
MOHOCaxXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3HUECKUE U XUMHUECKUE CBOMCTBA (B3aMMOCHCTBIE
c ruapokcugoM wmemu(Il), okucienune ammuauHblM pacTBopoM okcuga cepebpa(l), BoccTaHoBieHue,
OpOJKEHHE TIIIOKO3bI), HAX0XKJICHHE B IIPUPOe, IpUMEHEeHHe, Onosorndeckas poib. Dorocunre3. OPpykTo3a
KaK U30Mep TITFOKO3BI.

Caxapo3za — npedcmagumenv Oucaxapuoos, Uopoiu3, HaAXoHcOeHue 8 NPupooe U NPUMeHeHue.

Kpaxman u nesmnosno3a Kkak npupoaHble noaumepsl. CTpoeHHne Kpaxmaia U 1eiutroso3sl. Gusznyeckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (THIpOJIN3, KAUeCTBEHHAs! PEaKILIMsI C HOJIOM).

DKclIepUMEeHTAIbHbIC METOJIbl M3YUEHHs BEIIeCTB W WX TPEBPALICHUN: NMpoBeACHHE, HAOMI0/eHHe U
OIMCaHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIUU OJHOATOMHBIX CIIUPTOB
(oxucnenue »staHosna okcuaoM Meau(ll)), MHOroaToMHbBIX CHHMPTOB (B3aMMOJEHCTBHE TJIMIIEPUHA C
ruapokcuaom  Mmeau(Il)), anpaernnoB (oKHCIeHME aMMHUA4YHBIM pacTBOpoM okcuja cepebpa(l) wu
rugpokcuaom memu(Il), B3ammozelicTBue Kpaxmana ¢ HOJOM); NPOBEIEHHE MPAKTHUECKOW pPabOTHI:
CBOMCTBA PacCTBOPA YKCYCHOM KHCIIOTBHI.

Pacuémmnuie 3a0auu

Bbruncnenus no ypaBHEHHIO XUMUYECKOW peakuu (Macchl, 00bEMa, KOJIMYeCTBa UCXOAHOIO BELIECTBA
WIA TPOAYKTAa PEaKLUMU MO0 M3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOIO M3 MCXOJHBIX BEIECTB WIIH
MIPOJYKTOB PEAKIUN).

A3oTcoaeprKkaliie OpraHnyecKue CoeAMHEHUs

Amunol. Memunamun u anunun: cocmas, cmpoenue, Qusuyeckue u xumudeckue ceovicmea (copenue,
gzaumooeticmaue ¢ 6000l U KUCTOMAMUL).

AMUHOKHUCIIOTHI KaK aM(OTepHBIE OpraHuYeckue coequHeHus. Du3nveckrue U XUMHYECKHE CBOWMCTBA
aMUHOKHCIIOT (Ha IMpyUMepe rniinHa). bruongorndeckoe 3HaueHre aMUHOKUCIOT. [lenTusl.

benxn kak mpUpOIHBIE BBHICOKOMOJICKYJISIPHBIE cOoeluHEHUs. [lepBUYHAs, BTOPUYHAS M TpPETUUIHAS
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OETKOB: THUIPOJIW3, JIEHATYpAIlHs, KAYeCTBEHHBIC PEaKIMU Ha
OCIKH.

OKCIEPUMEHTANBHBIC METOJBl WM3VUCHHS BEIIECTB M WX TPEBPAICHUN: HAOIIOACHHE M OIIMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpallKs OSJIKOB MPU HArPEeBAaHUH, IBETHBIE PEaKIIUU OEIKOB.

BricokoMonekysipHbIe COeTUHEHUS

OCHOBHBIE TIOHATHS XWMHHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMEp, IMOJUMEpP, CTPYKTYpHOE
3BE€HO, CTEMEHb MOJIMMEpPHU3AllNU, CpeAHssi MoJeKyspHas wmacca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJMMepU3alus U OJUKOHACHC Al

IInacmmaccol  (nonusmuneH, NOAUNPONUNLEH, HOIUBUHUIXIOPUO, noaucmupon). Hamyparenvii u
cunmemuyecKkue Kayuyku (0ymaoueHoswlll, XJI0ponpeHosvlil U U30npenosvlil). Bonoxkna: mnamypanvheie
(xn10noK, wepcmov, WENK), UCKYCCMEEHHble (ayemamuoe 60JI0KHO, BUCKO3A), Cunmemuyeckue (Kanpow u



JIA6CAH,).

OKCIIEPUMEHTAILHBIC METOJIBI M3YUYSHUS BEIISCTB W WX MPEBPALICHUH: O3HAKOMIIGHHWE C 00pasmamu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

Meostcnpeomemmnvwie ceasu

Peanuzanust MexXnpeaMeTHBIX CBsI3ed MPU U3yYEeHUU OpraHnyeckoil xumuu B 10 Kitacce ocymiecTBiIseTcs
gepe3 WCIOJIb30BAaHUE KaK OOIIMX EeCTECTBCHHO-HAYYHBIX TIOHSATHH, TaK W TIOHATUH, SBISIONUXCS
CUCTEMHBIMU JUTSE OTJIEJIbHBIX IpEeIMETOB €CTECTBEHHO-
HAyYHOTO IIUKJIA.

OO01iue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: SBJIEHUE, HAYyYHBIA (aKT, TUIIOTe3a, 3aKOH, TECOpHUs, aHAIIU3,
CUHTE3, KJ1accu(UKAIvs, IePUOJUIHOCTD, HAOIIOICHNE, H3MEPEHUE, IKCIICPUMEHT, MOJICIIMPOBAHHUE.

®duszuka: MaTepus, YHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKyJa, YJHEPIeTUYECKUN YpPOBEHb, BEUIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, PU3NICCKUE BETMIMHBI U €IUHUIIBI UX H3MEPEHUSL.

buonorus: kierka, opranusMm, 6uocdepa, 0OMEH BeIIeCTB B opraHu3Me, (HOTOCHMHTE3, OMOIOTHYECKU
aKTUBHBIC BemlecTBa (O€IKH, YIIIeBOIbI, JKUPBI, PEPMEHTHI).

I'eorpacdus: MuHepabl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMBbIE, TOTLIINBO, PECYPCHI.

TexHoJIOTHS: TNHIIEBBIE TPOAYKTHl, OCHOBBI PAMOHAIBHOTO THUTAHWS, MOIONIME CPEJCTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHUE MPenapaThbl, MaTepHalbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC. OBIIAA U HEOPI'TAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XUMHUYECKUH dIIeMEHT. ATOM. SIApo aToma, U30TOMBL. DJIEKTPOHHAS 000JI0UKa. DHEPreTUYECKUE YPOBHH,
MOJypOBHU. ATOMHBIC opOuTanmu, S-, P-, d-amemeHTbl. OCOOCHHOCTH pacHpeCICHHs 3JICKTPOHOB II0
opOUTAaNISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpAIIHsI aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux aiemeHToB J[. . MenneneeBa. Cs3b
nepuoanueckoro 3akoHa u Ilepmoanueckoil cucrembl xumuueckux siemeHToB JI. M. MenneneeBa c
COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB U
0o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIMIaM MU MepuojaM. 3HaYe€HUE MEPUOAMYECKOTO
3aKOHA B Pa3BUTHU HAYKH.

Crtpoenue BemecTBa. XHUMHUYECKash CBA3b. BUABI XHUMHUECKOW CBS3M (KOBaJEHTHAs HEMOJspHAas u
MOJISIpHAsi, WMOHHAs, MeTauIM4eckas). MexaHu3Mbl 0Opa3oBaHMs KOBAJECHTHOM XHMMHUYECKOW CBSI3H
(oOMeHHBIH W JOHOPHO-aKIENTOpHBINH). Bomopomnas cBsa3b. BaleHTHOCTh. DIEKTPOOTPUIATENHBHOCTD.
Crenens okucieHus. IOHbI: KAaTUOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIbI
KPUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THIA KPUCTALTUYECKON PEIIETKH.

[lonsiTue o aucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMJIHBIE pacTBOPbL. MaccoBasi J0Jid BEIeCTBa B
pacTBope.

Knaccudukanus  HeopraHumdeckux  coequHeHuil. HoMmeHkiaTypa  HEOpPraHMYECKHMX  BEIIECTB.
I'eneTnueckas cBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICKAIINX K PA3JIUYHBIM KJIaccaMm.

Xumunyeckas peakuus. Kiaccupukanuss XMMHUECKHX peakUUil B HEOPraHWYECKOM W OpraHudeckoit
XUMHUHU. 3aKOH COXPaHEHUs1 MacChl BEUIECTB; 3aKOH COXPAHEHUs U MPEBPALICHUSI SHEPTUU NPU XUMHUUECKUX
peaKkuusx.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pPa3iMyHBIX (hakTopoB. OOpaTUMbIe peakluud. XUMUYECKOE
paBHOBecue. DAKTOPHI, BIUSIONIME HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Ipunmun Jle [larensbe.

OnexkTponutuueckas auccoruanus. CuibpHble W cladble AMeKT-ponuThl. Cpema BOJHBIX PacTBOPOB
BEIIECTB: KUCIAs, HEHTpalbHas, 1menounas. [lonamue o 600opoonom noxazamene (PH) pacmsopa. Peakuuu
MOHHOT0 0OMeHa. [ Uopoau3 Heopeanuieckux u OpeaHU4ecKux 6eujecms.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKINU. [loHAmuUe 00 271eKkmponuze pacniagos u pacmeopos coell.
IIpumenenue snekmponu3sa.

OKCIEPUMEHTAIBHBIC METOJIBI M3YUYCHHUS BEIIECTB W WX MPEBPAIICHUN: JAEMOHCTpPAlUs TaOJIHII
«Ilepuognueckas cucrema xumuuyeckux odnemeHTtoB .M. MengeneeBay; HU3ydeHUEe MOJENEH
KPUCTAINIMYECKUX PEETOK; HaONIOJIEHHEe M OMHCaHHE JEMOHCTPAlMOHHBIX M JaOOpaTOPHBIX OIBITOB
(paznoxeHue nepokcuaa BOJAOPO/ia B MPUCYTCTBUU KaTalu3aTopa, ONPEEIeHUE CPEIbl pACTBOPOB BEILIECTB
C IOMOIUIbIO0 YHUBEPCATHHOTO UHIUKATOPA, PEaKIIM HOHHOTO OOMEHa); MPOBEICHNE MPAKTUYECKOH pabOThI
«BrusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON peaKIIum».

Pacuémmnuwie 3a0auu



Pacu€rbl Mo ypaBHEHHUSM XMMHUYECKHUX PEakIuil, B TOM YHUCJIE TEPMOXUMUYECKUE PACUEThI, pacUEThl C
WCIIO0JIb30BAaHUEM MOHATUS «MACCOBas 10JIS BEIIECTBAY.

Pazgen 2. Heopranuueckasi Xumust

Hemeramnbl. ITlonoxenue nemeraiioB B Ilepuonuueckoit cucreme XuMu4eckux 3yemeHToB [[.U.
MenneneeBa U OCOOEGHHOCTH CTpOECHHs aroMoB. Du3nyeckue CBOWCTBA HEMETANIOB. AJIIOTPOIHS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAXHEWIIUX HEMETaUIOB (TaJoreHoB, cephl, a3ora, docdopa, yriepoga u
KPEMHHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COCIUHEHUN).

[IpumeHeHne BaxXHEUIIINX HEMETAIUIOB U UX COCIMHEHUMN.

Meramnsl. [lonoxxenne MeramioB B Ilepumomnueckoit cucreMe xumudeckux osnemeHtos  JI. U
MenpeneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0YEeK aToMOB MeTawioB. OOmiue Qunveckue
cBoiicTBa MeTasuioB. CIUIaBbl METAJIJIOB. DJIEKTPOXUMUUYECKUM sl HATPSHKEHUH METaJIOB.

XHWMHYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATPHM, Kajaui, KajdblUW, MAarHUW, aJlOMHHHH, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COSTUHEHUH.

OO6mue crnocoObl moiaydeHus: MeTaioB. Memannypeus. Kopposus memannos. Cnocodwvl 3awumel om
kopposuu. IIpuMeHeHre METAJIIOB B OBITY U TEXHHKE.

DKCIEePUMEHTAIbHBIC METO/IbI M3YUEHHUSI BEIECTB 1 MX MPEBPAIICHHI: U3yYeHHE KOouleKIuu «MeTtasibl
U CIUIaBbl», OOpa3lloB HEMETAIUIOB; pEIICHUE SKCIEPUMEHTAIBHBIX 3a/lay; HaOJI0JeHWE U OIHUCAHHE
JIEMOHCTPALIMOHHBIX U JTA0OPATOPHBIX OMBITOB (B3aMMOCHCTBHE THIPOKCHA AIOMUHHUSA C PAcTBOPAMH
KHUCJIOT U IIEJIOYEH, KaUeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuémmuuie 3a0auu

Pacuétbl Macchel BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB; pacu€Thl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MTPOIYKTOB
peaKIru, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuUMHA U )KU3Hb

Ponp xumuu B oOecrieueHUM SKOJIOTMYECKOM, SHEPreTHUYeCKOM M MUIIEBOM 0e3011acHOCTH, Pa3BUTHUU
MeauUUHBL. [IoHATHE 0 HAyYHBIX METOJAX MO3HAHUS BELIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBienust 06 0OIMX HAYYHBIX PUHIMIIAX MPOMBIIUIEHHOTO MOIYYeHHs BaXKHENUIITNX BEIECTB.

UYenoBek B MUpE BELIECTB U MaTEpPHAJIOB: BaXKHEHIIME CTPOUTENIbHBIE MaTe€pUaibl, KOHCTPYKIUMOHHBIC
Marepuansl, KPacKu, CTEKJIO, KEPAMMKA, MAaTepUasbl I 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U
MUHepaJIbHbIEe yJ00peHusl.

XAMHSL W 30pOBbE YEJIOBEKA: IPAaBHJIA HCIIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENApaToB; IIPABHIIA
0€30IacHOT0 UCIOIB30BAHUS IPENapaToB OBITOBOI XMMHH B IOBCEAHEBHOM XKHU3HH.

Meosrcnpeomemnuie ceasu

Peanuzanus MeXNpeIMEeTHBIX CBsS3€M NMpU U3ydyeHMH oOlel u HeopraHuyeckoi xumuu B 11 kmacce
OCYILIECTBIISIETCSl Yepe3 MCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSITHM, Tak M IOHSATHH,
SBJISIFOLUXCS. CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1iue ecTecTBEHHO-Hay4HbIE TMOHSATHS: HAay4HbI (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAIMU3, CHUHTE3,
KJaccu(uKanus, NepuoAnIHOCTb, HAOJIOAEHNE, SKCIIEPUMEHT, MOJICTUPOBaHHE, U3MEPEHHE, SIBIICHUE.

duzmka: MaTepusi, SJHEPIrus, Macca, aToM, dJIEKTPOH, POTOH, HEUTPOH, UOH, U30TOI, PaIUOAKTUBHOCTb,
MOJIEKYyJla, JHEPreTMYECKUl ypOBEHb, BEIIECTBO, TeJl0, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBa,
¢bu3nyecKkre BeIUUNHBI U €AMHUIIBI X U3MEPEHHUS], CKOPOCTb.

Bbuonorus: xierka, opraHusM, sKocucrema, ouocgepa, Makpo- U MHUKPOAJIEMEHTbI, BUTAMHHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBI, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoIOTHs: XUMHYECKAs! POMBIIIIIEHHOCTh, METAJLTYPIHs, IPOU3BOJICTBO CTPOUTEIBHBIX MaTEPUAIIOB,
CEJIbCKOXO35CTBEHHOE IIPOU3BOJICTBO, NULIEBast IIPOMBILIICHHOCTb, (bapmareBTHUECKAs
MIPOMBIIIIIEHHOCTh, ITPOU3BOJACTBO KOCMETHMYECKUX IIPENapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHuaoB, dJIEKTPOHHAs IIPOMBIIUICHHOCTb, HAHOTEXHOJIOTUU.



TemaTnueckoe mianupoBanue 10 kiacc

(2 yaca B Henento, 68 4acoB B roj1)

No HawnmeHnoBaHme TeMBI Bcero gacos N3 anx
n/m [TpakTrueckue paboThl KontposbHbIe paboThI
1. Beenenune 4
2. CrpoeHue opraHu4ecKrx BEIIECTB 7 K. p. Nel
3. XVMHYECKUE peakliiy B OpraHUYeCcKOi 2
XUMHAHU
4, YreBo10posl 18 2 K.p.Ne2
5. Kucnopoacoaepxaniye coeIMHEHHs 17 3 K.p.Ne3
K.pNe4
6. VYriaeBoasl 7 1
7. A3oTcoaepkaie CoeTMHEHUs 7 2
Bbromornyecky akTUBHBIE BEIIECTBA 4
[ToBTOpEeHue 2 K.p.Ne5
Htoro 68 8 5




TemaTnueckoe miannposanme 11 kiace

No HanmMmeHoBaHMEe TeMEBI Bcero uacos N3 aux
/1 [TpakTuyeckne paboThI KonrtpomnbHbie paboTbl
1. Tema 1. Ctpoenue aroma u 8 - K.p.Nel
nepuoanueckuii 3akon [[.M1.Menneneena

2. Tema 2. CTpoeHue BelecTBa 16 1 K. p. Ne2

3. XHUMHYECKUE PEaKIUU 19 1 K.p.Ne3

4, BemecTBa u ux cBoicTBa 25 2 K. p. No4
K.p. Ne5

Hroro 68 4 5




