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IHOACHUTEJIBHAA 3AIIUCKA

[TporpamMma 1o XMMuUU Ha YPOBHE CPEAHETO 00IIero oOpa3oBanus pazpaborana Ha ocHoBe DeaepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit @enepanun», TpebOBaHU K pe3ylibTaTaM OCBOCHHs (eaepanbHOH 00pa3oBaTENbHON MPOTPaMMBI CPEIHEro OOILIero
obopazoBanust (POIlI COQO), mpexacrabineHHbIX B DenepalibHOM TOCYIAapCTBEHHOM oOpasoBarenbHOoM cranaapte COO, ¢ yuérom Konnenmun
mpernojaBaHusl y4eOHOro rmnpeamera «XuUMHUA» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepanuu, peaqu3yloUMX OCHOBHBIC
oOpa3zoBaTenbHBIE TPOTPAMMBbI, H OCHOBHBIX MoJiokeHHni «CTpaternu pa3BuThus Bocnutanusi B Poccuiickoit ®@enepanuu Ha nepuoxa mo 2025 roma»
(Pacnopspxenune IIpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/IOB K pa3paboTKe MPOTrpaMMbl IO XUMHUH, K ONPEACICHUIO O0IIeH CTpaTernu 0O0ydeHus, BOCIIUTAHUS M PA3BUTUS 00YJaIOIIHXCS
cpenctBamMu ydebHoro mpenmera «Xumus» anga 10-11 kimaccoB Ha 0a30BOM ypoBHE COCTaBWIM KoHIeNTyanbHble nonoxenus ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIEJIeH, COAEepPKAHNUs, PE3yTbTaTOB 00Y4YEeHHUsS M TPEOOBAHUHN K YPOBHIO TIOJTOTOBKH BBIITYCKHHKOB.

Xumuyeckoe o00pa3oBaHME, I[I0JIydaeMO€ BBIMYCKHUKAMH O0IIe00pa3oBaTEIbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThi0 HX
obpazoBaHHOCTH. OHO CIYXXHUT 3aBEPIIAIONIIM 3TAllOM peau3allii Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KJIFOUEBBIX HEHHOCTEW, MPUCYIINX
[[EJIOCTHON CHCTEME XMMHUYECKOro 00pa3oBaHMs. JTU LIEHHOCTH KACAIOTCsS MO3HAHUS 3aKOHOB MPUPOJIBI, (OPMUPOBAHUS MUPOBO33PEHHS U 0OIIEH
KYJIbTYpbl YEJIOBEKAa, a TaK)K€ SKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHMSI K CBOEMY 3J0pPOBBI0 U NPUPOJHON cpene. Peanusyercss Xxumuyeckoe
oOpa3oBaHMe O0Y4YalOLIMXCA HAa YpOBHE CPEIHEro OOILIero oOpa3oBaHMs CpEICTBAMM Y4eOHOro mpeamera «XHMHsA», COAEp)KaHHE M IOCTPOCHUE
KOTOpOTO OIpe/ieIeHbl B MPOrpaMMe MO0 XUMUU C YUETOM CHeUMPHUKN HAYKH XUMUU, €€ 3HaU€HUs B MO3HAHWU NPUPOJBI U B MATEPHAIIbHOMN JKU3HU
o0111ecTBa, a TakKe ¢ y4€TOM OOIIMX ILiedel U MPUHIUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CpEHEro oOIiero oopa3oBaHus B
Poccuiickoit ®enepanuu.

XUMUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PaeT 0CoO0YyI0 poJib B COBPEMEHHON LIMBUIIM3ALIMY, B CO3/IaHUM HOBOW 0a3bl MaTepUabHOM
KynbTypbl. OHa BHOCUT CBOM BKJIaJ B (OPMUPOBAHHE PALMOHAIBHOIO HAYYHOI'O MBIIUIEHHS, B CO3/JaHHUE IIEJIOCTHOTO IMpEACTaBIeHUS 00
OKpY’KaloIlleM MHpe Kak O €AMHCTBE NPHUPOJbl U YeIOBEKa, KOoTopoe (OpMHUpPYEeTCs B XMMHUU Ha OCHOBE MOHMMAHHUS BEIIECTBEHHOIO COCTaBa
OKpY>KaI0ILIero MUpa, OCO3HAHMSI B3aUMOCBSI3U MEK/y CTPOSHUEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU 00J1aCTSIMU IPUMEHEHHUS.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMM, XMMHs CTajla HEOThEMJIEMOH YacTbi0 MHMPOBOH KYJIbTYphl, HEOOXOAMMBIM
YCIIOBUEM YCIEHIHOTO TPyAa U *KU3HU Kaxaoro ujaeHa obmectBa. CoBpeMeHHas XMMHUS KaK Hayka co3uAaTeNbHas, Kak HayKa BBICOKHX TE€XHOJIOTUMN
HanpaBjeHa Ha pelIeHHE TI00aJbHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS UEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM, MUIIEBOH, HKOJIOTHUECKOM
0€30MacCHOCTH U OXPaHbl 3/J0POBbSI.

B cooTBeTcTBHM € OOIUMHU HENAMHU M IPUHIMIIAMU CPEIHEro 001ero oopasoBanus coaepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIit
YpOBEHb H3y4Y€HUS]) OPHUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJATOTOBKY OOYyYaroIIMXcCsi, HEOOXOJUMYIO UM JUIsl BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOIO BKJIIOYEHHUS B *KHM3Hb COLIMYMA, MPOJOKEHHUS 00pa3oBaHUS B Pa3IMYHBIX OOJIACTSIX, HE CBSI3aHHBIX
HEIMOCPEICTBEHHO C XUMUEH.



CocraBisromuMu mpeamera «XuMHs» ABISIOTCS 0a30Bble Kypchl — «Opranudeckas XumMus» U «OO01as 1 HeoOpraHu4eckas XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHHUs KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKW: CHCTEMa 3HAHHHM MO HEOPraHWYECKOH XUMHHU (C BKIIOUYEHHEM 3HAHHHA U3
obmell XMMHMM) W OpraHndeckod xumuu. DOpMHUPOBAHUE AAHHOM CHUCTEMbl 3HAHUN IPU M3YYEHMH IpeiMeTa OOECleYMBAaeT BO3MOYKHOCTb
paccMOTPEHHs BCEr0 MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHHA, 3aKOHOB U TEOPUI XMMHHU.

CrpykTypa conepxanust KypcoB — «Opranudeckas XuMus» u «OO01as 1 HeopraHudeckass XuMus» chopMHpOBaHa B IIPOrpaMMe 10 XUMHUHU Ha
OCHOBE CHCTEMHOT0 IOAXO0Ja K U3YU4eHHIO y4eOHOro Marepuaia u o0yciIoBIeHa UCTOPUUECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHMN Ha ONpEeNIEHHBIX
TEOpPETUYECKUX ypOBHAX. Tak, B Kypce OpraHMYecKoi XMMUU BEIeCTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUU CTPOCHMS OPraHU YeCKUX
COCIMHEHUH, a Tak)Ke Ha YPOBHE CTEPEOXMMHYECKHX W AIJIEKTPOHHBIX TPEACTABICHUN O cTpoeHHH BemiecTB. CBelneHHs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAI0TCS B Pa3BUTHH — OT YIJIEBOAOPOAOB JI0 CIOKHBIX OMOJIOTMYECKU aKTMBHBIX COEAMHEHHH. B Kypce opraHndeckoil XMMHM MOITy4aroT
pa3BuTHE CQOPMHPOBAHHBIE Ha YpPOBHE OCHOBHOTO 0Omero oO0pa3oBaHHs TIEPBOHAYAIbHBIC MPEACTABICHUS O XUMHUYECKOW CBSI3H,
KJ1acCU()UKALMOHHBIX NPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUUECKOHN PEaKIHH.

[lon HOBBIM YIJIOM 3peHHUsI B IIpeaMeTe «XUMHUsS» 0a30BOT0 YpOBHS pacCMaTpPUBACTCS M3YUYEHHBIH Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUs
TEOpPEeTUYECKHI MaTeprall U (PaKTOIIOrHYecKUe CBEIEHHs O BEILIECTBAX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 Heopranuyeckast
XUMUSD» 00y4aroIMMCsl MIPENOCTABISIETCS BO3MOKHOCTh OCO3HATh 3HAUEHHE NEPUOAMYECKOI0 3aKOHA C OOIETEOPETUUECKUX M METOJ0JOTMYECKUX
MO3ULIMH, NTy0XkKe MOHITh UCTOPUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3aKOHA — OT 00001IatoIIel 10 00BACHSIOIEN 1 TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHHMH O Ba)KHEWIIMX BEILECTBAX, UX COCTaBE, CTPOEHUU, CBOWCTBAX U NPUMEHEHUH, a TAKKE 0 XUMHUUYECKUX PEaKLUAX, UX
CYIIIHOCTH M 3aKOHOMEPHOCTSX IpOTeKaHusl AonojiHsercs B Kypcax 10 n 11 kimaccoB aneMeHTaMM COZep KaHusl, UMEIOIIUMHU KYJIbTYPOJIOTHUYECKUN U
MPUKJIAIHON XapakTep. DT 3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XUMHHU C IPYTMMH HayKaMH, PacKpbIBaIOT €€ poJib B TIO3HABATEIbHOU U
MPAKTUYECKON JEeATETbHOCTH YEIOBEKa, CHOCOOCTBYIOT BOCHUTAHUIO YBAaXKEHHs K IPOLECCY TBOPYECTBA B OOJACTH TEOPHUM M MPAKTUYECKUX
MPWIOKEHUH XUMHUH, NOMOTAIOT BBIIYCKHHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JUYHOCTHO 3HAUYMMBIX MpoOjemMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh HH(MOPMALMIO M TPUMEHSTHh €€ I TOMOJHEHUS 3HAHUHM, PELIeHHUsS HHTEUICKTYalbHbIX M 3KCIEPUMEHTAIbHBIX
HCCIIEI0BATENbCKUX 3a/1ad. B 1ienom conepikanue ydeOHOTo npeamera «XuUMUs» AAHHOTO YPOBHSI M3Y4YEHMs] OPUEHTHUPOBAHO Ha (popMHpOBaHHE y
o0yJaroImuxcss MHUPOBO33PEHUYECKON OCHOBBI JJIs1 NMOHUMAaHUS (UIOCOMCKUX HIeH, TaKMX KaK: MaTepuallbHOE €IMHCTBO HEOPraHWYECKOro U
OpPraHMYECKOT0 MHUpa, 0OYCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOEHHEM, IO3HABAEMOCTh IMPUPOAHBIX SBJICHUM MyTEM IKCHEPUMEHTA U
peleHusl MPOTUBOPEUYU MEXJTy HOBBIMH (DaKTaMH M TEOPETHUECKUMH IPEANOCHUIKAMU, OCO3HAaHHWE POJIM XUMHMM B PEIIEHUH 3KOJOTMYECKHX
po0JieM, a TaKkKe MpoosIeM cOepeKeHHsI SIHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEepHUAaJIOB.

B nane pemenus 3a7ad BOCIMTAHUS, Pa3BUTHUS U COLMATU3ALUU O0YYaIOUINXCs MPUHATHIE TPOTPAMMOI 110 XUMUHU TOIXOAbl K ONpPeAeTIeHUI0
COJZIepKaHUsI U TIOCTPOCHUS MpeAMeTa MpeaycMaTpuBaoT (POPMUPOBAHHE YHHBEPCAJIBHBIX YUYEOHBIX NEMCTBUH, MMEIOIMMX 0a30BO€ 3HAYCHUE IS
Pa3IMYHBIX BHJIOB JESTENbHOCTH: pEUIeHHs] MpodiieM, MOWCKa, aHaiau3a W 00paboTku HMH(OpMalMM, HEOOXOIUMBIX Ul MPUOOPETEHUs OIbITa
IIPAKTUYECKON U MCCIIEN0BATENBCKON AEATENBHOCTH, 3aHUMAIOIEN BaXKHOE MECTO B IIO3HAHUY XUMUHU.

B npakTuke npenogaBaHusi XMMUU Kak Ha ypOBHE OCHOBHOIO oOmiero oOpa3oBaHHs, TaK U HAa YPOBHE CpeJHEro oouiero o0pa3oBaHus, MpU
OIIpEAEIIEHUN COIEPKATEIBHON XapaKTEPUCTUKHU 1IeJIel U3yUeHUs NIPEAMETa HAIIPaBICHUEM IIEPBOCTENEHHON 3HAUUMOCTH TPAJULMOHHO MTPU3HAET CA
(dbopMHpOBaHHE OCHOB XMMHUYECKOW HAyKH Kak O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOM JEATENIbHOCTH YelOBeKa M KaK OJHOro U3



KOMITOHEHTOB MHUPOBOH KyJabTyphl. C METOAMYECKON TOYKM 3pEHHs] TaKOW MOAXOJ] K OMPEICNICHUIO Lieled M3ydeHHs MpeAMeTa sIBISETCS BIIOJIHE
OTpPaB/IaHHBIM.
CoracHO JaHHOW TOYKE 3pEHHUS TIIaBHBIMU IEJSIMU U3YYCHHS TIpeaMeTa « XuMusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sABistroTCS:

e (opMupoBaHHE CHUCTEMbl XUMHUYECKUX 3HAHUN KaK BaXHEWIIEH COCTaBISIOMICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM
JeKaT KIIOYEBBbIE MOHATHUS, (yHIaMEHTaJIbHBIE 3aKOHBI M TEOPHUH XUMHH, OCBOCHHME SI3bIKa HAyKH, YCBOCHHE W MOHHMAHHE CYLIIHOCTH
JOCTYIHBIX 00001EHUH MUPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMIIEHHE ¢ MICTOPUEH UX Pa3BUTHS U CTAaHOBIICHMS;

e (dopMupoBaHHE W pa3BUTHE NPEACTABICHUNH O HAYYHBIX METOJAX TIO3HAHUS BEUIECTB M XUMHUYECKHX pEaKIuil, HEOOXOIUMBIX IS
IPUOOPETEHUs] YMEHHUIM OPHUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHYECKUX SIBICHHH, MMEIOIIUX MECTO B IMPHUPOJE, B NMPAKTUUYECKOH U
IMOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHMH U CIIOCOOOB JEATENBHOCTH, CBA3aHHBIX C HAOMIOJEHHEM M OOBSCHEHHEM XHUMHMUYECKOI'O 3KCIIEPHUMEHTa, COOJIIOJICHHEM
IpaBmIl 0€3011aCHOTr0 OOPAIIEHHUS ¢ BEIECTBAMH.

Hapsiny ¢ atum, coneprkartenbHas XapaKTEpUCTUKA LIeJIed U 3a/1ad U3y4EHUs NpeAMeTa B IporpaMMe 110 XMMHUH YTOUYHEHA U CKOPPEKTUPOBaHaA B
COOTBETCTBHH C HOBBIMH IPUOPUTETAMHU B CHCTEME CpeAHEro oomero oopasoBanus. CeroaHs B MPEroaBaHUU XUMHH B OOJBIICH CTETeHU OTaagTCs
IPENOYTeHUEe NPAKTUYECKOM KOMIIOHEHTE COJepKaHus OOyueHHs, OpPMEHTHUPOBAaHHOM Ha IOATOTOBKY BBIIYCKHHKA 0011e00pa3oBaTeIbHON
OpTaHU3aIMH, BIAICIONIET0 He HAOOPOM 3HAHMH, a PYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMH aKTHBHOTO TIOTYYEHUS 3HAHUN
U IPUMEHEHUs UX B PEAIbHOW KU3HHU IS PELICHUs IPAaKTUYECKUX 3a/1a4.

B cBsI3u ¢ 3TUM NpU U3ydYeHUU IpeaMeTa « XUMUs» TOMUHHUPYIOIIee 3HaUeHUe TPUOOPETAIOT TaKUe LEeNH U 3aJ]auH, KaK:

ajanTanus o0y4aroImuxcs K yCJIOBUSAM JTUHAMMYHO Pa3BHBAIOIIEroCs MHUpa, (POPMUPOBAHME UHTEUIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY IMPHUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX YXU3HEHHBIX CUTYallUsSX, CBSI3aHHBIX C
BEILECTBAMU U UX IPUMEHEHUEM;

(dbopMupoBaHHE y 00YYarOMIMXCS KIHOYEBBIX HaBBIKOB (KIFOUEBBIX KOMIIETEHIIUI), UMEIOINX YHUBEPCAIbHOE 3HAUEHHUE JUISl PAa3IMYHBIX BHJIOB
JeSITeNbHOCTH: pellleHusl mpo0seM, MoMucKa, aHanu3a u 00paboTku MH(popMaIK, HeOOXOAUMBIX Ul MIPUOOPETEHUs OMbITAa AESTEIbHOCTH, KOTOpas
3aHMMaeT Ba)KHOE MECTO B IO3HAHWU XHWMHH, a TAKK€ JJIS OLEHKH C MO3MIMHA HKOJIOTMYECKON O0e30macHOCTH XapakTepa BIMSHHS BELIECTB U
XUMUYECKUX IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IIPUPOIHYIO CPENY;

pa3BUTHE I103HABATENbHBIX HMHTEPECOB, WHTEIEKTyaJIbHBIX M TBOPUYECKHUX CHOCOOHOCTEH OOyyarouuxcs: CIOCOOHOCTH CaMOCTOSTENbHO
puoOpeTaTh HOBbIE 3HAHUS MO XMMHUHU B COOTBETCTBUU C JKU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOT MU
JUIS TTIOMCKA M aHaJIn3a y4eOHOM 1 Hay4dHO-TIONMYIIpHONU HH(OPMALU XUMUYECKOTO COAECPHKAHMS;

(dbopmHpoBaHUE U pa3BUTHE Y O0yYAIOIIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS, HAOII0aTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXO MBI, B YaCTHOCTH, IIPU MIJIAHUPOBAHUH U MTPOBEJCHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHUE y 0Oydaronuxcsi yOexx1IEHHOCTH B TyMaHHCTUYECKOM HANpaBIeHHOCTH XMMUH, €€ BaXKHOW POJIM B PEIIEHUH TTI00abHBIX MPobIeM
PaIOHAIBLHOTO PUPOIONOIB30BAHUS, TOMOIHEHHS SHEPTETHUECKUX PECYPCOB U COXPaHEHUs MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH



OEpeKHOTO OTHOIICHHS K IPHPOJE W CBOEMY 3J0POBBIO, a TAaK)KE NMPUOOPETEHHUs OIBbITa HCIOJb30BAHHS IOJIYYCHHBIX 3HAHUHN JJI TPHHITHS
rpaMOTHBIX peI_HeHI/Iﬁ B CUTYyallUuAX, CBA3AHHBIX C XUMWUYCCKUMU ABJICHUAMMU.

B yueOHOM miaHe cpemHero ooiero oopa3oBaHus npeaMeT «XuMus» 0a30BOro YPOBHS BXOJUT B COCTaB MPEeAMETHOM o0nactn «EcTecTBeHHO-
HAayY4YHBIC IPCAMCTHI».

OO11ee YnCI0 YacoB, OTBEACHHBIX JUIS H3YyYCHHsI XUMHUH, Ha 0230BOM YPOBHE CpeliHero o0Iero oopasoBanus, coctaBisier 68 gacos: B 10 kimacce
— 34 ygaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 yac B Hezelnto).
COJAEP)XAHUE OBYUYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperuvyeckne 0CHOBbI OPraHU4eCKOH XUMHH

[Ipenmer OpraHuYeCKOu XUMHHU: eé BO3HUKHOBEHHE, pa3BHUTHE " 3HA4YCHUE
B TIOJIyYEHHMHM HOBBIX BEHIECTB WU MaTepHasioB. Teopusi CTpoeHUsi OpraHuueckux coenauHeHuit A. M. BytinepoBa, €€ OCHOBHBIE MOJIOXKEHUS.
CrpykTypHbie HOpMYIIBI OpraHUYecKuX BemiecTB. ['oMomorus, nzomepusi. XuMHUUYECKasi CBSI3b B OPTaHUYECKUX COCAMHEHUSAX — OJIMHAPHBIE U KPaTHBIC
CBSI3HU.

[IpeacraBnenue o kinaccupuKaluy OpraHUYECKUX BellecTB. HomeHkiaTypa OpraHMYecKUX COEIWHEHUN (CHCTeMaThyecKas) U TPUBHAIIbHbBIC
Ha3BaHUS BAXXHEHIIUX NPEACTABUTENIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIEePUMEHTAIBHBIC METOJIbI U3YUEHHUS BEIIECTB M X MPEBPAICHUN: 03HAKOMJIEHHE ¢ 00pa3iiaMi OpraHUuYeCcKUX BEIIECTB U MaTepHaIaMH Ha
WX OCHOBE, MOJICIMPOBAHHE MOJEKYJl OpPraHWYEeCKHX BEIIECTB, HAONMIOJEHUE U OMHCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHHIO
OpraHMYECKUX BEIECTB IIPU HarpeBaHuu (TJI1aBjIeHue, OOyTIIMBaHUE U TOPEHHE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKHH psfa. MeTaH W 3TaH — MPOCTEUINE MPEICTABUTENN AIKAHOB: (DU3MYECKHE M XUMUUYECKHE
CBOMCTBA (peaKINK 3aMEIIeHHUs U TOPEHHUs ), HAXOXKIEHUE B IPUPO/IE, MOTYICHUE U TIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHUI PsAZl. DTUIICH U MPOMMIICH — MPOCTEHIIHE MPEACTABUTEIN AIKEHOB: (PU3MUECKUE U XUMUYECKUE
CBOMCTBA (peaKIMy THAPUPOBAHNUS, TATIOTEHUPOBAHUS, TUPATAIIMN, OKHCICHHUS U MOJIMMEPHU3aIlUN ), IOTYYCHHE U TPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u mMerunOyramueH-1,3: cTpoeHHe, BaKHEWIME XUMHUYECKHE CBOWMCTBaA (peakius mnoiduMepusanuu). [lomyuenue
CUHTETUYECKOr0 Kay4dyKa U PE3UHBI.




AJKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHMsI, TOMOJIOTUYECKUN psA. ALETHIEH — HNPOCTEHIIMH NpeCTaBUTENb AJKMHOB: COCTaB, CTPOEHUE,
¢busnveckre 1 XUMHYECKHE CBOMCTBA (PeaKkIMK THAPUPOBAHUS, FAIOTCHUPOBAHUS, THAPATALIUH, TOPEHUS ), OJTYyYCHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKHE M XMMHUYECKHE CBOICTBa (peakLUuu TaJOreHUPOBAHUS U HUTPOBAHHUA), IMOIYYEHUE U
npuMeHenue. Tonyon: cocmas, cmpoeuue, @husuueckue u XumuiecKue C60UCMEa (Peakyuu 2an02eHupo8anus U HUMPOBAHUs), NOJYUeHue U
npumenernue. TOKCHYHOCTb apeHOB. I 'eHeTHYeCKast CBSI3b MEXy YITIEBOAOPOJAaMH, IPUHAIICKAIUME K PAa3JINYHBIM KJIaccaM.

[TpupoaHble HCTOYHHUKH YriaeBOAOPOAOB. [Ipupoanblii ra3 u nomyrHele HedTsHBIE Ta3bl. HedTh 1 e€ mpoucxoxaenne. CrnocoObl nepepadoTKu
He(TH: NEPEroHKa, KPEKUHI (TepPMUUYECKHM, KaTalIuTHUecKuil), nupoau3. IIponykTsl nepepaboTku HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €To epepaboTKH.

OKclepUMEeHTAIbHbIE METO/Ibl U3YUYEHUS BEIIECTB U MX NPEBPALICHUN: 03HAKOMJICHHE ¢ 00pa3liaMu IUIaCTMACC, KayYyKOB U PE3UHBI, KOJIJIEKIMU
«HedTp» 1 «YT07B», MOJETUPOBAHIE MOJICKYJI YIIIEBOAOPOIOB U TaJOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUIECKON pabOThI: MOTyYCHHUE ITHIICHA U
U3Y4YEHHE €r0 CBOMCTB.

Pacuérnble 3agaum.

Bbruuciienus 1o ypaBHeHMIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA CXOJAHOTO BEIIECTBA WIM IPOAYKTa PEAKIMU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIIHH).

Kucnopoacoaepxamme oprannyeckue coeiMHEHUs

[IpenenbHble OJTHOATOMHBIE CIUPTHI. METaHOI U ATAHOJI: CTPOEHUE, (PU3NUECKUEe U XUMUUECKHE CBOMCTBA (pPEeaKklMU C aKTUBHBIMU METAJUIAMU,
raJJOreHOBOJIOPOJIaMH, FOPEHHE), IpUMeHeHrne. BomopoaHble CBA3M MEXIy MOJIEKYJIaMu CHUpPTOB. JleficTBME MeTaHOJa M 3TaHOJa Ha OpPIraHU3M
4eIJI0BEKA.

MHoroaToMHbl€ CHOUPTHI. DTHIEHTIMKOIb U TJIMIEPHH: CTpOeHHE, (PU3NYECKHe W XMMHMYECKHe CBOICTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJIlaMH, KaueCTBEHHAs peakIlMsi HA MHOTOaTOMHBIEe ciupThl). JleificTBie Ha opraHu3M yenoBeka. [I[puMeHeHune riviepruHa U STUIEHIJIUKOJIS.

®eHou: CTpOoeHUE MOJIEKYIBI, (U3NYecKre U XuMHueckue cBoiictBa. TokcuuHnocTh eHona. [lpumenenue genona.

Anpneruabl ¥ kemonsi. DopManbleruj, aleTanbIeruja: CTpoeHue, (usnueckue W XUMHUYECKHME CBOWCTBAa (pPEaklUU OKUCICHUS U
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUH ), [TOJIyUEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHas W YKCYCHasi KHCJIOTBI: CTPOEHUE, (U3NYECKHUE U XMUMHUYECKHE CBOMCTBa
(cBoiicTBa, o0mMe /Ui Kjlacca KMCIIOT, peaklus dTeprupHUKaIim), oidydeHue U npumeHenne. CTeapuHoBasi M OJ€MHOBAsI KUCIOTHI KaK MPeCTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOILEE AEHCTBUE.

Crnoxuble 3(hupbl Kak MPOM3BOAHBbIE KapOOHOBBIX KHUCIOT. ['maponu3 ciaoxkHbeiXx 3¢upoB. Xupsl. ['maponus xupos. IIpumeHeHHe KHUPOB.
buonoruueckas posb )KUPOB.

VYraeBogsl: cocTaB, KiacCU(pUKanus yrieBogoB (MOHO-, IU- U MoJaucaxapubl). [r0ko3a — npocTelmii MOHOCaxapHua: OCOOEHHOCTH CTPOSHMSI
MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE CBOMCTBA (B3auMoaeicTBHe ¢ ruapokcuaoM Meau(ll), okucienne aMMuauHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAHOBJICHHE, Op0OKEHHE TIIFOKO3bI), HAXO0KIEHHE B IPUPOJE, TPUMEHEHUe, Ouonornyeckas poib. @otocunte3. OpykTo3a Kak U30Mep TIIOKO3bI.

Kpaxman u nemnono3a kak npupoaHble noauMmepbl. CTpoeHHE KpaxMana U LEeuIrosIo3bl. PU3NYecKue M XMMHUYECKHE CBOMCTBA Kpaxmala
(ruaponus, KauecTBEHHAs! PEaKIMsI C HOJIOM).




OKCIepUMEHTAIbHBIE METOJIbI M3YYEHHs BEUIECTB W MX NPEBPAIICHUI: MPOBEICHUE, HAOIIOICHNE U OMKHCAHUE JEMOHCTPALMOHHBIX OIBITOB:
TOpPEHUE CIUPTOB, KAa4YeCTBEHHBIC pEaKIMH OJHOATOMHBIX CIHUPTOB (OKWCiIeHue »dTaHona okcugoM wmeau(ll)), MHOroaroMHbBIX CIHPTOB
(B3ammogerictBue TimnepuHa ¢ ruapokcuaom menu(Il)), ampaerupaoB (OKUCICHHME aMMHAYHBIM pacTBOPoM okcuaa cepebpa(l) m ruapoxcumom
menu(1l), B3anmoeiicTBre Kpaxmaiia ¢ H0JI0M), IPOBEJCHUE PAKTUIECKOI pabOThI: CBOWCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3a1aum.

Bbruucrienus mo ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJTUYECTBA CXOAHOTO BEIIECTBA WM MPOAYKTa PEAKIIMU 110 U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUH).

A3oTcozepkalue OpraHn4eckiue CoeIMHEHNS.

AMHHOKHUCIIOTHI Kak amMpoTepHble OopraHuueckue coenuHeHus. dusznueckue W XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMepe TIUIMHA).
Buonornveckoe 3HaueHNEe aMHHOKUCIIOT. [lenmTup.

benku xak mpupojHbIe BBICOKOMOJEKYIspHbIE coequHeHus. [lepBuunas, BTopuyHas U TPETUYHAs CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBA
O€JIKOB: TUAPOJIH3, JEHATYpAIHs, KAYeCTBEHHBIC PEAKIIH Ha OCIIKH.

OKCIIepUMEHTAIbHBIC METOJIbl U3YYEHHUs BEIIECTB M WX MPEBPAICHUI: HAOMIOACHHE U OMHCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATYpallUs
OE€JIKOB IPH HATPEBaHMH, [IBETHBIC PEAKIIUU OEJIKOB.

BbicokomosiekysipHbie coeJUHEeHHs

OCHOBHBIE TIOHSATHSI XUMHH BBICOKOMOJICKYJISIPHBIX COSIWHEHHIA: MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO, CTENCHb MOJIMMEPU3AIIUH, CPETHSISA
MoleKysipHasi Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COEAMHEHUN — MOTMMEPHU3alisl U MOJTUKOH ICHCAIHS.

OKCIIepUMEHTAIbHbIE METOIBI W3YUEHUs BEIIECTB W WX MPEBPALICHUN: O3HAKOMJIEHHE C 00pa3llaMu MPHUPOTHBIX M MCKYCCTBEHHBIX BOJIOKOH,
MJ1acTMAacC, Kay4yKOB.

MeKnpeIMETHBIE CBSI3H.

Peanu3arusi MEXIpeIMETHBIX CBSI3eM MPHU M3YYEHHHM OpraHuueckoil xumuu B 10 Kiacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak OOIIHMX
€CTeCTBEHHO-HAYUHBIX MOHITHHN, TaK U TIOHSATHHA, SIBIISTFOLINXCS CHCTEMHBIMHE JUISI OTJEIIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SIBJICHHE, HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHATTU3, CUHTE3, KIaccu(uKaIus, IepuoauIHOCTD,
Ha0Jt0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOICTMPOBAHUE.

dusnka: mMarepus, SHEpPrus, Macca, aToM, JJIEKTPOH, MOJEKYsa, YHEpreTHYeCKUid ypoBEHb, BEIECTBO, TeNo, 00BEM, arperaTHoe COCTOSHHE
BelIecTBa, (PU3NICCKIE BETUIHHBI M CTUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6mocdepa, oOMeH BEHIECTB B OpraHu3Me, (HPOTOCHMHTE3, OMOJIOTHYECKH aKTHBHBIC BeliecTBa (OCNIKHU, YTIIEBOJIBI,
KUPBI, PepMEHTHI).

['eorpadus: MUHEpaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHosorus: NHIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TMUTAHHS, MOIOIIUE CPEICTBA, JIGKAPCTBEHHBIE M KOCMETHUYECKHE TMpernaparsl,
MaTepHalTbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC



OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMudyeckuit 3meMeHT. AToM. Sapo atoMa, H30TONBL. DIEKTPOHHAS 0007104YKa. DHEPreTHUECKUe YPOBHH, MOAYPOBHU. ATOMHBIC OpOHTANH, S-,
p-, d- anemeHThl. OCOOCHHOCTH pacHpeNelieHUs] 3JICKTPOHOB IO OpOUTAISIM B aroMax JJIEMEHTOB MEPBBIX YETHIPEX IEPHUOJOB. DICKTPOHHAsS
KOH(HUTypamus aTOMOB.

Ilepuoguueckuit 3akoH u Ilepuoguueckas cuctema xumudeckux odi1emeHTOB JI. M. Menneneea. CBsA3p INEPUOIUYECKOrO 3aKOHA H
[lepuoanueckoit cuctembl xuMmuyeckux snemeHToB J[. V. MenneneeBa ¢ COBpEMEHHOM Teopuell CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs
CBOWCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX M CJIOXKHBIX BELIECTB IO IPyNIaM U MepuojaM. 3HaueHUE NepUOIMYEeCcKOro 3aKOoHa B
pa3BUTHHU HAYKHU.

Crpoenue BemiecTBa. XUMHMYECKass CBA3b. BuIbl XUMHUECKOW CBSI3M (KOBaJIEGHTHAas HENOJSpHAs M MOJSApHAs, WOHHAs, MeTaJUIMYecKas).
MexaHu3mbl 00pa30BaHUS KOBAJCHTHOW XHMMHYECKOH CBs3M (OOMEHHBI W JOHOPHO-aKIENTOpHBIA). Bomopomnas cBsizb. BaneHTHOCTB.
DneKTpooTpuUAaTENbHOCTh. CTeneHb OKUCIIEHUs. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTAUIMYECKUX PEHIETOK.
3aBUCUMOCTB CBOMCTBA BELECTB OT THIA KPUCTAIUNINYECKON PEILIETKH.

[TonsiTre 0 nucnepcHBIX cucTeMax. VICTUHHBIE U KOJITIOUIHBIE PACTBOPBI. MaccoBast 101151 BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coeauHeHui. HomeHkmaTypa HeopraHMYeCKHX BeIIECTB. | eHeTndeckas CBsI3b HEOPraHUYECKUX BEILECTB,
MIPUHAUIEKAIUX K PA3JIMYHBIM KJIACCAM.

Xumnueckas peakuus. Knaccudukanus XuMUUeCKUX peakiyii B HEOPraHMYECKOW U OpraHMYecKoi XMMHUHU. 3aKOH COXPAaHEHHsI MacChl BEILIECTB,
3aKOH COXPaHEHMsI U MPEBPALCHHS SHEPTUN TPU XUMHUECKHUX PEAKIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3MUuHBIX (hakTopoB. OOpaTUMble peakuuu. XuUMHueckoe paBHOBecwe. (DakTophl, BIMSIOIINE Ha
COCTOsIHME XuMHueckoro pasHosecus. [Ipnanun Jle [larense.

OnexrponuTuyeckas aucconuanus. CHUibHbIE U ciaalble 37eKTponnuThl. Cpeja BOAHBIX PACTBOPOB BEIIECTB: KUCIas, HEUTpaibHas, IEI0YHAas.

OKHCIINTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKcliepUMEHTaIbHbIE METO/bl M3YYECHHs BEIIECTB W X MpeBpallleHui: aeMoHcTpauus Tabmun «lleproguueckas cucreMa XUMHYECKUX
3JIEMEHTOB . N. Menneneesay, M3y4YECHUE MoJenen KPUCTAJUTMYECKHUX PEETOK, Ha0Ir0IeHNE
U ONHCAaHHUE JIEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB (pa3ioKeHHE MEePOKCHJIAa BOJOPOJA B MPHUCYTCTBUU KaTalW3aTopa, ONpeesieHHe CpPeibl
pPacTBOpPOB BEIIECTB C IOMOIIbIO YHHMBEPCAIbHOI'O WMHJUKATOpPA, PEaKIUW HOHHOIO OOMEHa), IMpOBEJIEHUE MpakTHUecKod paboThl «BriusHue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEAKLIUN.

Pacuérnele 3anaun.




Pacu€thl 110 ypaBHEHHUSIM XUMHUYECKHX PEAKIUH, B TOM YHCIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI C MCIIOJIB30BAHUEM IOHSITHUS «MaccoBast
JIOJIsI BEIIECTBAY.

Heopranuueckasi xummusi

Hemeramnel. [Tonmoxxenue HemetaiioB B llepuoamueckoit cucreme xumudeckux ayeMmeHToB J[. M. MengeneeBa M OCOOCHHOCTH CTPOCHUS
aToMoB. OU3NYECKHE CBOMCTBA HEMETAIIOB. AJIJIOTPOIUS HEMETa/UIOB (Ha IpUMeEpe KUCIopoaa, cepsl, pochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BAXKHEUIIUX HEMETAIOB (TaJlOTEHOB, Cepbl, a3ora, ¢ocdopa, yriepona M KpeMHHUS) W UX COCIUHEHUN (OKCHIOB,
KHCJIOPOJICOACPIKAIITUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUN ).

[IpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUN.

Merambl. [lonoxkenne MeramuioB B Ilepuogmveckoit cucreme xumudeckux d3yeMmeHToB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOCHUS
AIEKTPOHHBIX 000JI0UEK aToMOB MeTauioB. O0mue (usmueckne cBOMCTBa MeTauIoB. CIUIaBbI METAUIOB. DJICKTPOXUMHUYCCKHNA PsJ HAMPSIKCHHMA
METaJIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPH, KK, KAJIbIMI, MATHUN, aTFOMUHUM, IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUM.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHUKE.

OKCHEPUMEHTAIbHBIE METO/bl M3YUYCHHSI BEIIECTB M WX MPEBPALICHUN: M3yUY€HHUE KOJUICKIUU «MeTallibl U CIUIaBbl», 00pa3llOB HEMETAJIOB,
pelieHre SKCIEPUMEHTAIBHBIX 3aJa4, HAOJIOJICHHE W OIMCAaHHWE JEMOHCTPAIlMOHHBIX M JIAOOPATOPHBIX ONBITOB (B3aMMOJICHCTBHE THAPOKCHIIA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT U MIEI0YEH, KaYECTBEHHBIE PEAKIIMY HA KATUOHBI METAJLJIOB).

Pacu€rHbic 3a1a4n.

Pacuéter macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE€ UM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, pacuéThl Macchl (00bEMa, KOTUYECTBA BEIIECTBA) MTPOYKTOB PEAKIINH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumun B o0ecrieueHUn SKOIOTUYECKON, SJHEPTeTUYECKON U MUIIEBOM O€30MaCHOCTH, Pa3BUTHH MEAUIMHBI. [[OHATHE 0 HAyYHBIX METOAAX
MMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBienust 06 OOMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYeHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEPUAIIOB: BAKHEUIIME CTPOUTEIBHBIE MATEPHUAIIbl, KOHCTPYKIIMOHHBIE MATEPHAIIbI, KPACKH, CTEKJIO, KEpAMHKa,
MaTepuaibl A HIEKTPOHUKH, HAHOMATepUaibl, OpraHnYecKue U MUHEpaIbHbIE YA00peHusI.

XuMHsi U 370pOBhE YEJIOBEKAa: MpPaBHJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB, MpaBMiia OE30MaCHOTO MCIOJIL30BAHUS IPENapaToB
OBITOBOMU XUMHH
B IIOBCEIHEBHOM KU3HU.

MexnpeIMETHRIC CBS3H.

Peanu3arust MeXIpeIMETHBIX CBS3€H MPU U3YYSHHUH OOIIeH 1 HeopraHndeckoil XuMuu B 11 Kitacce ocyIIecTBIsIETCS Yepe3 UCTIOIb30BaHUE KaK
0OIINX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U TTOHSATHH, SBIISIOMNUXCS CHCTEMHBIMU TSI OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYyYHBIC TOHATHSA: HAYYHBIH (DaKT, TUIOTEe3a, 3aKOH, TEOpHUs, aHaIu3, CHUHTE3, KIAcCU(PUKALUA, MEePUOTUIHOCTD,
Ha0II0IeHUE, DKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHUE, SIBJICHHUE.




®dusuka: Matepusi, JHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb,
BEIIECTBO, TENIO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, (PM3MUECKHUE BETUYUHBI U SMHUIIB UX U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusm, SKocucTema, ouocdepa, MaKpo- 1 MUKPOAJIEMEHThI, BATAMHHBI, 0OOMEH BEIIECTB B OpPraHU3Me.

I'eorpacdus: MuHEpabl, TOPHBIC TIOPOIBI, MTOJIE3HBIE HCKOITAEMEBIE, TOTUIUBO, PECYPCHI.

TexHonorus: XuMHIecKas MPOMBIILIEHHOCTh, METALUTYPIHsl, IPOU3BOACTBO CTPOUTEIbHBIX MAaTEPUATIOB, CEIBCKOX035MCTBEHHOE MPOU3BOJICTBO,
MUIIEBas] TPOMBINUICHHOCTh, (hapMalleBTUYECKasi MPOMBIIIIEHHOCTh, MTPOU3BOJICTBO KOCMETHUYECKUX MPENapaToB, MPOU3BOJCTBO KOHCTPYKIIHOHHBIX
MaTepHaJIOB, JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHUH.

[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHUM HA BA30BOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OO0yYaroIIMMHMCS MPOrpaMM CpPeAHEro oouiero o0Opa3zoBaHMsl (JUUHOCTHBIM,
METaInpeIMETHbBIM U TNpeaMeTHbIM). HaydHo-mMeTonndeckoil OCHOBOM Aisi pa3paOOTKH IJIAaHUPYEMBIX pPEe3yJbTaTOB OCBOCHMS MPOrPaMM CPEIHEro
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-IESTETbHOCTHBINA MOAXO.

B cooTBeTCTBUM € CHCTEMHO-/EATENBHOCTHBIM MOAXOJOM B CTPYKTYpE JIMUHOCTHBIX PE3yJbTaTOB OCBOCHMsS MpeaMeTa «XUMHUsS» Ha YpOBHE
CpemHero o0Iero o0pa3oBaHMsI BBIICICHBI CIIETYIONINE COCTABIISIIOIINE!

OCO3HaHME OOYYAIOUIMMHUCA POCCHUMCKON TIpakJaHCKOW MJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH H
CaMOOIIPEICIICHUIO;

HaJIMYMe MOTUBAIIUH K 00yUEHUIO;

IeJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUIN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIHMK 0a30BON HAYKH
XHMUH;

FOTOBHOCTb M CIIOCOOHOCTH 06y11a101111/1xcsl PYKOBOJCTBOBATLCA B cBOEH ACATCIIBHOCTH HEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, IMPUCYHIUMU
LIEJIOCTHOM CUCTEME XHUMHUYECKOro 00pa3oBaHus;

HaJIN4YHEC IIPaBOCO3HAHUA DKOJIOTHUECKOHN KYJIBTYPBI U CHOCOOHOCTH CTaBUTh EJIn U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIMuHOCTHBIE PE3yNIbTaThl OCBOCHUS MpeIMeTa « XUMHUS» TIOCTUTAIOTCS B €IMHCTBE Y4eOHOW U BOCTIUTATEIbHOM JEATEIbHOCTH B COOTBETCTBHUH C
T'YMaHHUCTHUYCCKUMHU, COOUOKYJIBTYPHBIMU, 1YXOBHO-HPAaBCTBCHHBIMU NCHHOCTAMMA WU HUJICaTIaMU pOCCHﬁCKOFO TpaXJ1aHCKOTr'o 06HleCTBa, IMPUHATBIMU B



o0ImecTse HOPMaMH W MpPAaBWIAMH TIOBEIEHHS, CHOCOOCTBYIOIIMMHU IIPOIECCAaM CaMOIIO3HAHUS, CaMOPAa3BHTHS M HPAaBCTBEHHOTI'O CTAHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIMYHOCTHBIE Pe3yIbTAThl OCBOCHHS MPEAMETa «XUMHSD OTPaKaOT C(OPMHUPOBAHHOCTH ONBITA TO3HABATEIBHON U MPAKTUYECKON JeSTEIbHOCTH
00yJaroImuxcs Mo peagn3auy IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpakaaHCcKOro BOCIHHTAHUS:

0CO3HaHMS 00YYArOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBaKEHHS K 3aKOHY U TPAaBOTIOPSIKY;

NPEICTAaBICHUS O COIMATBHBIX HOPMAaxX M MPaBHIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJIGKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATETHHOCTH INPH CO3AaHWU Y4YeOHBIX NPOEKTOB, PEIICHWH YYEOHBIX W TO3HABaTEJIbHBIX 3ajad,
BBITTOJTHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEpPEHHs, JIOTHKY W apryMEHTBl APYTrUX MpH aHAINW3€ Pa3IMYHBIX BHJOB Y4EeOHOMH
JEATEbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSL:

[IEHHOCTHOT'O OTHOIICHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEHIO OTEYECTBEHHON XUMHU;

YB)KEHUS K MPOILIECCY TBOPYECTBA B OOJIACTH TEOPUHU U MPAKTHYECKOTO NMPHUMEHEHHS XWMHUH, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh
PE3yNbTAT JIUTENbHBIX HAOIIOJeHNH, KPOMOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/a YYEHBIX U ITPAKTUKOB;

MHTEpECa W TO3HABATEIBHBIX MOTHBOB B TOJIYYEHUH M IOCIEAYIOIIEM aHajlu3e HMH(POPMAIMH O MEPEAOBHIX JOCTHKEHHSX COBPEMEHHOU
OTEUECTBEHHOH XMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUSI, STUUECKOTO OBEJICHHUS;

CTIOCOOHOCTH OLICHUBATh CHUTYaIlUH, CBsI3aHHBIC c XUMUYECKUMU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHUE ¥ IMIOCTYITIKM CBOMX TOBApPHUIIEH C TIO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TTOCIIEIACTBUI
3THX MOCTYIKOB;

4) hopMHUpOBaHUS KYJIbTYPbI 3/10POBbI:

MIOHMMAaHMsI [IEHHOCTEH 3/J0pPOBOTO M 6€30MaCHOr0 00pa3a JKU3HU, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3NYECKOMY
Y TICHXHYECKOMY 3JI0POBBIO;

coOuroieHUsI IpaBuIl 0€30MacHOro oOpallleHus C BeIIeCTBaMU B OBITY, TOBCEIHEBHOM KU3HU U B TPYAOBOH JEATEIbHOCTH;

MOHWMAaHMsI LIEHHOCTH MPaBWJI WHAWBUIYAIBHOTO U KOJJIEKTUBHOTO OE30MAaCHOTO MOBEACHUS B CUTYAIMSIX, YTPOXKAIOIMINUX 370POBBIO U KU3HU
JTIOJIEH

OCO3HaHWUsI OCJICACTBUI U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS aJIKOT OIS, HAPKOTUKOB, KypEeHUS);

5) Tpy/10BOr0 BOCIIMTAHUS:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEeIOBATEIbCKON JEATENIbHOCTH, OOIIECTBEHHO MOJE3HOW, TBOPUECKOW M JPYTHX BHJAX
TeSTeTbHOCTH;



YCTAaHOBKH Ha aKTHBHOE YJYaCTHE B PCIICHUH MPAKTHYECKUX 3a/1a4 COIMAIBHON HAIIPABJICHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPaKTUICCKOMY M3YUCHHIO POPECCHI pa3TUYHOTO PO/a, B TOM YHCIIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBaXKCHHsI K TPY/LY, JIOISAM TPYyJia U pe3yiibTaTaM TPYAOBOH JeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAJILHON TpaeKTOpUU oOOpa3oBaHus, Oynaymied mnpodeccur MW peanu3alud COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MTOTPEOHOCTEH 00I1IecTBa;

6) 3K0JI0rHYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 1eJIeCO00Pa3HOro OTHOMIECHUS K IPUPO/JIC, KAaK UCTOYHHUKY CYIIECTBOBAHUS KM3HU Ha 3eMIIe;

MMOHMMAHHUS TJI00AIEHOTO XapakTepa YKOJIOTHUSCKUX TPOOJIeM, BIUSHUAS YKOHOMHYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COIUAIBHON
Cpe/Ibl;

OCO3HaHUS HEOOXOIMMOCTH UCTIOIB30BAHUS JIOCTIDKEHUH XUMUU TSI PEIICHUS BOIIPOCOB PAIlMOHATIBLHOTO MIPHPOJIOIONB30BAHUS;

AKTUBHOTO HEMPHSTHUS JCUCTBUI, HPHUHOCAIIMX BPEI OKPYXKAMOIIEH NPUPOIHONW Cpele, yMEHHUs IMPOTHO3MPOBATh HEOJIArONpPUSTHBIC
9KOJIOTHUECKUE TTOCIICACTBHS MIPEANPUHIMACMBIX JICHCTBUH U MPEIOTBPAIIATH HX;

HAJIMYHS PA3BUTOTO SKOJIOTMYECKOTO MBINUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIbITA JACATEIBHOCTH KOJIOTUYCCKON HAIpaBICHHOCTH, YMCHHS
PYKOBOJICTBOBATbCSI MMM B IT03HABATEIbHOW, KOMMYHHUKATHBHOW W COLMAIBHOW MPAKTHKE, CIIOCOOHOCTHM W YMEHHS AKTHBHO IPOTHUBOCTOSTH
UJI0JIOrH XeMohoouu;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBCHHOM MTPAKTUKH;

MMOHVMAHUS CTCTIM(PUKN XUMHUH KaK HayKH, OCO3HAHUS € PoJu B (POPMUPOBAHUH PAIIMOHATHPHOTO HAYYHOTO MBIIIICHUS, CO3IaHUU IIEITOCTHOTO
MpeJICTaBICHUs] 00 OKpY’KAIoIEeM MHpe KaK O €JUHCTBE MPUPOJBl U YEIOBEKAa, B MO3HAHMU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEeNIeHHH MpodiieM
COXPaHEHUS TTPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAUMMOCTH XUMHH JUIsl COBPEMEHHOW IUBUIIM3AIMK: B €€ TYMaHHUCTHUECKON HAMpaBICHHOCTH U BaKHOW POJH B
CO3/IaHWM HOBOW 0a3bl MaTepUANBHONW KYJIBTYPHI, PEIICHUH TJIO0AIBHBIX TIPOOJIEeM YCTOWYHMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
OHEPreTHYECKOM, MHUIIEBONH M IKOJIOTHYECKON OE30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECTIEYeHUH YCIOBHMM YCHEIIHOTO TPyJa U IKOJIOTHYECKHU
KOM(DOPTHOM JKHU3HH KaKJOTO YiIeHa 00IecTBa,

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TOHHMAaHUSl CYIIHOCTH METOJOB IO3HAHHUSA, HUCIOJIB3YEeMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH
MCIIOJIb30BaTh TOJydaeMble 3HAHUS IS aHAIM3a W OOBSICHEHUS SBICHUH OKPYKAIOMIETO MUPA U MPOUCXOISIINX B HEM M3MEHEHHUH, YMCHHSI JIeNaTh
000CHOBaHHBIC 3aKTFOYCHHS HA OCHOBE HAYIHBIX (DAKTOB M UMEIOIUXCS TAHHBIX C [EJIbI0 TIOTYyYSHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCTIOB30BATh XUMUYECKUE 3HAHUS JIJISl pEUIeHHsI MPOOJIeM B pEaIbHBIX KU3HEHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUIO U HCCIISI0BATEIBCKON eI TEIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHIO, K aKTMBHOMY TOJYYEHHUIO HOBBIX 3HAHUI MO XMMHUU B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax mpodhecCHuOHATBHOM JesITeNbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATbBI

MerarnpeaMeTHbIe Pe3yIbTaThl OCBOSCHUS YU€OHOTO MIpeaAMETa «XUMH» Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC JIsI POPMUPOBAHUS MUPOBO33PECHUS 00YIAIOIIMXCS MEXKIUCIUTUTMHAPHBIC (MEXIPEAMETHBIC) O0IICHAYIHBIC TTOHSTHS, OTPAKAIOIIIEC
LIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa W CIeNU(PUKY METOJIOB IMMO3HAHHS, MCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHS,
SIBIIGHUE, TPOIECC, CUCTeMa, HAYYHBIH (DaKT, MPHUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJCHHE, M3MEPCHUE,
AKCIIEPUMEHT U ApPYyTue);

VHHUBEpCaJIbHBIC y4eOHBIC JIEHCTBUS  (TIO3HABATENbHBIC, KOMMYHHKATHUBHBIC, PETYJATUBHBIE), oOecreunBaronme ¢GOpMHUPOBAHUE
(GYHKIIMOHATBHOW IPaMOTHOCTH M COI[MAIEHON KOMITETEHIIUN 00yYaroINXCs;

CIOCOOHOCTh OOYYAIOIIUXCS HMCIOJIB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PCHUYCCKUE 3HAHWS WM YHUBEPCAIbHBIC Yy4cOHBIC
JIEHCTBUS B MIO3HABATEILHOM M COIMATILHOM MPAKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YU€OHBIMU MMO3HABATEILHBIMU, KOMMYHUKATUBHBIMUA U PETYIISITUBHBIMU
EUCTBUSIMU.

OBjaagenue YHUBEPCAJIbHBIMHA y‘leﬁHbIMH N03HABATEJIbHBIMHY JA€iiCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH M aKTYaTH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OMPECACIIATh LEIN ACATCIbHOCTHU, 3a7aBasl MapaMETpbl U KPUTCPUU HUX JOCTHIKCHUSA, COOTHOCUTL PE3YJIbTAThl ACATCIIBHOCTU C IMOCTABJICHHBIMU
LEJISIMU;

HCIIOJIB30BATh IPHU OCBOCHHUU 3HAHUU HpI/IéMBI JIOTUYCCKOro MBINUJICHHUA — BBIACIIATH XAPAaKTCPHBIC IMPU3HAKU HOHATHU U YCTaHAaBJIMBATb HUX
B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 1151 OOBSICHEHUS OTAETbHBIX ()aKTOB U SIBIICHUI;

BI)I6I/IpaTI> OCHOBAHUSA U KPUTCPHUU I KJ'IaCCI/I(l)I/IKaIH/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

yCTaHaBJIUBATh IPUUMHHO-CIEACTBEHHBIE CBS3U MEX1Y NU3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTHL JIOTMYCCKHUE PaACCYKACHUA (I/IH)IYKTI/IBHBIG, ACAYKTHUBHBIC, II10 aHaJ'IOFI/II/I), BBIABJITE 3aKOHOMCPHOCTH UM IPOTHBOPEYHA B
paccMaTpuBaeMBbIX SBICHUSX, (HOPMYIUPOBATH BHIBOJBI M 3aKITIOYCHHUS,

IMPUMCEHATH B IIPOLCCCC ITO3HAHUSA, UCITIOJB3YEMbBIC B XUMHUHU CUMBOJIMYCCKHE (3HaKOBI)Ie) MOICIIN, HpGO6p330BBIBaTB MOJCJIbHBIC MMPCACTAaBJICHUA
— XUMUYECKUU 3HAK (CHMBOI) dJEMEHTa, XUMHUYecKas (opMmyra, ypaBHEHHE XMMHUYECKON peaklMyd — MPU PEUIeHHH Y4eOHBIX MO3HABATENbHBIX U
MPAaKTUYCCKUX 3aAaa4, NPUMCHATbL Ha3BAHHBLIC MOACJIBHBIC IMPCACTABICHUA [JIA BBIABJICHUSA XapaKTCPHBIX IMPU3HAKOB H3YYaCMbIX BCIICCTB H
XUMHUYECKUX PEaKIUH.

2) 0a30BbIe UCCJIEN0BATEIbCKUE TeHCTBUSI:



BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOT'O TTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUil;

(dbopMyIMpoBaTh LEIN W 33/Ja4l MCCIEAOBAaHUsS, UCIOIb30BaTh MOCTABICHHBIC U CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIC BOMPOCHI B KAUECTBE
MHCTPYMEHTA MMO3HAHUS 1 OCHOBBI AJ1s1 (HOPMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIQJICTh HABBIKAMH CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U TIPOBEACHHS YUEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32
XOJIOM TMPOILECCa, CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3yibTaT, (HOpMynIHpoBaTh OOOOIIEHHS W BBIBOABI OTHOCHTEIHHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIIEN0BAaHNUs, COCTABIATH OOOCHOBAHHBIN OTUET O IPOJIEIAHHON padoTe;

MPUOOPETATh OMBIT YYCHUUECKON UCCIIEIOBATEIbCKOM U MPOSKTHON NEATEIIbHOCTH, MPOSIBIATH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIIbHOM Y
MMOUCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METOJIOB TTO3HAHUS.

3) paGora ¢ ungopmanmei:

OPUEHTHUPOBATHCA B PA3IUYHBIX UCTOYHUKAX MH(GOpMAINK (HAyYHO-TIOMYJIsIpHAs TUTEepaTypa XUMHUYECKOTO COACp>KaHUsl, CIIPABOYHBIE TTOCOOUS,
pecypcsl MHTepHeTa), aHaIM3UpOBaTh HHPOPMAIMIO PA3TUYHBIX BUIOB M (OPM MPEICTABICHUS, KPUTUYECKH OLIEHHWBATh €€ JOCTOBEPHOCTb H
HETIPOTHUBOPEUYNBOCTE;

(bopMynHupoBaTh 3aMpOoChl U MPUMEHATh PAa3IMYHbIE METOJIbI IIPHU MOHMCKE U 0TOOpe MH(POpPMAIMH, HEOOXOJUMON AJIsS BBHIMOIHEHUS y4EOHBIX
3a71a4 OIPENIEIIEHHOTO THUIIA;

MIPUOOPETATH OMBIT UCIIOJIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHUMATBHYIO (hopmy mipencTaBicHust HHGopManmu (CXeMbl, rpaduKu, TuarpaMMbl, TAOIUIBI, PUCYHKH U IPYTHE);

MCIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpPEACTBa MpH paboTe ¢ XuMuUdeckoid MHOpMaIueil: NpUMEeHITh MeXIpeaMeTHbie (hu3ndeckue u
MaTeMaTUYeCKHe) 3HAKU U CUMBOJIBI, (POopMyIibl, aOOpeBUaTypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISITHOCTH.

OBH&I{EHI/IG YHuBEpPCAJbHBIMA KOMMYHUKATUBHBIMHU JeMCTBUSIMM

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI B XOZ€ IHaJIora
W/WJH TUCKYCCHH, BBICKA3bIBATh MU, POPMYIHUPOBATH CBOM MPEAIOKEHUSI OTHOCUTENBHO BBIMTOIHEHUS TIPEIOKEHHON 3a1a4u;

BBICTYIIATh C MPE3CHTAIIUCH PE3yJIbTaTOB TTO3HABATEIILHOM JIeATEIIbHOCTH, ITOJTYICHHBIX CAMOCTOSTEIIBHO MM COBMECTHO CO CBEPCTHUKAMH TTPHU
BBITIOTHEHUH XUMUYECKOT0 IKCIIEPUMEHTA, PAKTUYECKON pabOTHI 10 UCCIET0BAHUIO CBOMCTB H3y4aeMbIX BEIIECTB, peaan3aluy y4eOHOTO IPOeKTa U
(hopMyTUPOBATH BBIBOJIBI
0 pe3yNbTaTaM MPOBEASHHBIX UCCIESIOBAHUN MMYTEM COTTIACOBAHMSI MTO3UIIMN B XO7e 00CYXK/IeHUsI 1 OOMEHAa MHEHUSIMH.

OBnaneHne YHuBEpPCAJAbHBIMHU PEryjasaTUBHBIMUA JeHCTBUSIMM:



CaMOCTOATENIBHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO ITO3HABATEIBHYIO JEATEIBbHOCTD, ONpEACIsas €€ eI U 3aJa4i, KOHTPOJIUPOBATh U 110
Mepe HeoOXOAMMOCTH KOPPEKTUPOBAaTh MpEeAJaracéMblil aJlrOPUTM JIEHCTBUH NpH BBINOJHEHMM YUEOHBIX M MCCIEIOBATENbCKUX 3a]ad, BbIOMpPATh
Haunbosnee 3(h(HeKTUBHBIN CIIOCO0 UX PEIICHUS C YUYETOM MOIYUYEHHUS] HOBBIX 3HAHUHN O BEIIECTBAX M XMMHUYECKUX PEAKIUsIX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CAMOaHAJIN3a U CAMOOLCHKH.

IHNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

IIpenMeTHBIe pe3ybTaThl 0OCBOCHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTH MPECTABICHUNH O XUMHUYECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHOH KapTHUHBI MUPA, POJIM XHUMHUHU B TIO3HAHUH SIBICHUIM
IPUPOJbI, B GOPMHUPOBAHUY MBIIIICHUS U KYJIbTYPbl JUYHOCTH, €€ (GYHKIIMOHAIBHON I'PAaMOTHOCTH, HEOOXOAMMOM Il PELICHUs TPAKTUYECKHUX 3a1a4
Y 3KOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3JJOPOBBIO U IIPUPOIHOM CPELE;

BJIaJICHHME CUCTEMON XHMMHYECKHUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLIME TMOHATHUA (XMMHUYECKUH SJIEMEHT, aToOM, 3JIEKTPOHHas
000JI0YKa aToMa, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPULATENBHOCTh, XUMUYECKas CBA3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalEHHAas),
MOJIb, MOJISIpDHAsE Macca, MOJISIpHBIH O00BEM, YIIepoJIHBIA CKesleT, (PyHKIMOHAIbHAS TPYMNa, paukall, U30Mepus, U30MEpPbl, TOMOJOTMUECKUI psij,
TOMOJIOTH, YTJIEBOAOPOABL, KUCIOPO U a30TCOAEPIKAIINE COSAUHEHUS, MOHOMED, TIOJUMEp, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS);
TEOPUM M 3aKOHbI (TEOpUS CTPOCHHUs OpraHMveckux BemecTB A. M. byrnepoBa, 3akoH COXpaHEHHS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH; MUPOBO33PEHUECKHE 3HAHUS, JIEKAIME B OCHOBE IOHMMAHMS NPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKHUX SBJICHM,
(aKTOJIOTMUECKUE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYEHHH M OE€30MacCHOM MCIIOJIb30BAaHMM BaKHEWIIMX OPraHMYECKUX BEILECTB B OBITY U
MIPAKTHUYECKON JIEATEIbHOCTH YEJI0BEKA;

c(OPMHUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTepHbIE MPHU3HAKU MOHATHH, YCTAaHABIUBATh UX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE
MTOHSATHUS ITPU ONMCAHUU COCTaBA, CTPOCHUS U MPEBPALEHNN OPraHUYECKUX COETMHEHUM;

c(OPMHPOBAHHOCTh YMEHUN HCHOJIB30BATh XUMHUYECKYIO CHMBOJIMKY JJIi COCTaBJICHUS MOJIEKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpalI€éHHON) (GOpMyJl OpraHMYECKUX BEUIECTB M YPaBHEHH XMMHUYECKUX pEaKIMi, U3rOTaBIMBATh MOJAEIU MOJIEKYJI OPraHUYECKHX BELIECTB AJIs
WJUTFOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAAJICKHOCTh M3YyYEHHBIX OPraHWYeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHHUIO K
OTpe/IeIEHHOMY KJIacCy/TpymIe COeIMHEHUH (YIJIeBOIOPOJIbl, KUCIOPOA M a30TCOAEp)KAIMe COCTUHEHMS, BBICOKOMOJIEKYJISPHBIE COEAMHEHUS),
JaBaTh UM Ha3BaHHs o cucreMmarndeckoil HoMeHknatype (IUPAC), a Takxke nmpuBOJIUTH TPUBUAJIbHBIE HA3BAHUS OTAENbHBIX OPraHUYECKUX BEIIECTB



(3THIIEH, MPOIWIIEH, aleTWIEH, STWIEHIJIMKOJb, TNIMLEPHUH, (QeHous, (opMalbAeru, aleTalbIeruj, MypaBbUHAs KHCJIOTA, YKCYCHas KHUCIIOTa,
OJIEMHOBAs KHCJIOTa, CTEApUHOBAs KUCIIOTA, IUII0K03a, (PyKTO3a, Kpaxmall, [eJUIi0J103a, IIUIHH);

C(OPMHUPOBAHHOCTb YMEHUS ONPEAEIATh BUbl XUMUYECKOM CBA3M B OPIraHUYECKUX COEAMHEHMX (OAMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSTD MTOJIOKEHHSI TEOPUH CTPOSHHSI OpraHnyeckux BemiectB A. M. ByTiepoBa ais 00bsiICHEHUS 3aBUCIMOCTH
CBOMCTB BEILLECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3TUIHBIX
KJIAaCCOB OPraHMYECKUX BEIIEeCTB (MEeTaH, 3TaH, 3THJIEH, IPONWJIEH, aleTwieH, OyraaueH-1,3, MetunOyranuen-1,3, GeH30J, METaHOJ, 3TaHOI,
STWIEHIJIMKOJb, TIMLEPUH, (EHOJ, aleTanbIeruji, MypaBbUHas U YKCYCHas KHCIOTBI, IJIFOKO3a, Kpaxmaj, LIEJUII0JI03a, aMUHOYKCYCHAs KHUCIIOTa),
WUTIOCTPUPOBATh TCHETUYECKYIO CBSI3b MEXAY HMMU YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMMHUECKUX PEAKIMH C MCIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HICTOUHUKHU YIJIEBOJOPOIHOIO ChIpbs (HEPTh, IPUPOIHBIN ra3, yroib), CIOCOObl UX NepepadoTKu
U IPAKTUUYECKOE NPUMEHEHHE MPOIYKTOB I1€pepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYMCICHHS IO XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM
MIPOJYKTa peakuuu 1o U3BECTHBIM macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJHBIX BELIECTB
WX IPOAYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOH 3HAHHWI 00 OCHOBHBIX METO/aX HAYYHOTO IMO3HAHHS, UCIOJIb3YEMbIX B XHMHHU MPH U3YYCHUHU
BEIIECTB M XMMHUYECKHUX sIBJICHUH (HaOnroneHue, u3MepeHue, SKCIEPUMEHT, MOJAEIMPOBAHUE), UCIIOJIb30BaTh CUCTEMHbIE XMUMUYECKUE 3HAHUS IS
MPUHSATHSI PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAlUsAX, CBSI3aHHBIX C BELIECTBAMH U UX NPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHHUH cOOMI0/aTh MpaBWiia MOJIb30BAHUS XUMHUYECKOM MOCyn0il M 1abopaTopHbIM 000OpYJOBAaHUEM, a TaKKe MpaBUia
oOpallleHusi C BEIIeCTBaAMU B COOTBETCTBUH C MHCTPYKLUSMH IO BBIITOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOIHATE XUMUYECKUN SKCIEPUMEHT (IPEBPALEHHUs] OPraHUYECKUX BEIIECTB IPU HarpeBaHUH,
MOJIyYE€HUE 3TUJIEHA M M3y4YEHHE €ro CBOWCTB, KaUECTBEHHbIE PEAKIMM OPraHMYEeCKUX BEIIECTB, JIEHATypalus OeIKOB IpHU HarpeBaHUU, I[BETHbIE
peaknuu O€NKOB) B COOTBETCTBUM C MpPaBUJIAMHM TEXHMKH O€30MAacCHOCTH MpH OOpallleHMHM C BEIIeCTBAaMU M J1abOpaTOpPHBIM 000pYyJOBAHUEM,
MIPEJICTaBIATh PE3yNbTaThl XUMUUYECKOTO 3KCIEpUMEHTa B (OpMe 3alMcH YpaBHEHHUH COOTBETCTBYIOIIMX PEAKIUN M (OpMyIHpoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(POpMAIUIO, MOJYy4YaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpelncTBa
MaccoBoi uHpopmanuu, IHTepHET U apyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJATh MpaBHJIa HKOJOTHUECKU IEeIeco00pa3sHOro MOBEACHHsS B OBITY M TPYAOBOH AEATENbHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3/I0POBbS U OKpPY)KAIOIIEeH MPUPOAHON Cpelbl, OCO3HABaTh ONACHOCTb BO3JEHCTBUS HAa JKHMBBIE OpPraHU3MBbI OMpPE/ETEHHBIX
OpPraHUYecKUX BelecTB, NMoHuUMas cMbicha mokaszarens [1JIK, mosicHATh Ha mpuMepax CHocoObl YMEHBIICHUS M INPEeIOTBPAIIEHUS HX BPEIHOrO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

I 00Y4YaIOUIMXCSl ¢ OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI: YMEHHE NMPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHHS
BELIECTB U XUMUYECKHX SIBJICHMUIA;



IVl CIETBIX W CIa0OBHISAIIMX OOYYAIONIMXCS: YMECHHE HCIIONB30BaTh PEIbeHO-TOYCUHYIO cHcTeMy oOo3HaueHwid JI. bpaiins s 3anmucu
XUMHYECKHUX (OPMYIL.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl 0OCBOEHU Kypca «O011as 1 HeOpraHMUecKasi XUMHs OTPaXaroT:

c(OPMHPOBAHHOCTH TPEACTABICHUIN: O XUMUYECKOH COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMHH B TIO3HAHUU SIBICHUH
IPUPOJbI, B GOPMHUPOBAHUYU MBIIUICHUS U KYJIbTYPbl IUYHOCTH, €€ (PYHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOAMMOM JUIsl pellieH s MPaKTHUECKUX 3a1a4
1 3KOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3[J0OPOBBIO U IIPUPOIHOM CPELE;

BJIQJICHHE CHCTEMOI XMMHYCCKHX 3HAHHMH, KOTOpas BKIKOYAET: OCHOBOIOJATAMOUINE MOHATHS (XUMUYECKHI DJIEMEHT, aToM, M30ToIl, s-, P-, d-
AJIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTD, DJIEKTPOOTPHUILIATEILHOCTh, CTEIICHh OKUCIICHUS, XUMUYECKast
CBSI3b (KOBaJICHTHAs, MOHHAs, METAJNIMYECKasi, BOJOPOJHAs), KpUCTANIMYECKas peléTka, TUIbl XUMHUYECKUX peakLuil, pacTBOp, 3JIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, BJIEKTPOIUTHYECKAs JAMCCOLMAIMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKOM pEaKIUH, XMMHUYECKOE PABHOBECHUE);
TEOPHUH U 3aKOHBI (TEOpUs IEKTPOJUTHUECKON Auccouuanui, nepuoandyeckuii 3akon /. M. MenaeneeBa, 3aKoH COXpaHEHHUs] MacChl BELECTB, 3aKOH
COXPAHEHHUS U INPEBPALLEHUS SHEPTUU NPU XUMUYECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUU, MUPOBO33PEHUECKUE 3HAHUS,
JIeKalllie B OCHOBE MOHUMAHUS MPUUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIEHUH, (PaKTOJIOrMYECKHE CBEJICHHUS O CBOMCTBAX, COCTaBE, MOJYyYEeHUN
1 6€30MaCHOM HCIIO0JIb30BAHUH BAKHEHIIINX HEOPTaHUYECKUX BELIECTB B ObITY M MPAKTUYECKOU JEATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHMH BBIABIATH XapaKTepHbIE MPHU3HAKU MOHATUH, yCTaHABIUBATh UX B3aUMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOLIHE
MTOHATHUSA ITPU ONMCAHNY HEOPTAHUYECKUX BEIIECTB U UX MTPEBPAILCHU;

c(OPMHPOBAHHOCTh YMEHUI HCIOIB30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIE€HUs (POPMYJ BEIIECTB U YPAaBHEHUN XUMHUUYECKUX PEaKIH,
cucremarnyeckyro HoMeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTJEIbHBIX HEOPraHMUECKHUX BEUIECTB (yrapHbIi ra3, YIJIEKUCIbIN ra3, aMMuax,
raméHas U3BeCTh, HeraléHasl U3BeCTb, MUThEBAs COJIA, MUPUT U JPYyTHE);

c(OpPMUPOBAHHOCTh YMEHUI ONPEIENATh BAJIEGHTHOCTh U CTENIEHb OKUCIIEHUS XUMUYECKHX 3JIEMEHTOB B COEIMHEHUSIX Pa3IMYHOrO COCTaBa, BUJL
XUMHYECKOHN CBA3M (KOBAJIEHTHAs, MOHHAs, METAJUINYECKas, BOJAOPOJHAs) B COCINHEHUSAX, TUIl KPUCTAJUINYECKON PEIIETKM KOHKPETHOIO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAs!, METa/NINYecKasi), XapakTep cpeibl B BOJHBIX PacTBOpaxX HEOPraHUYECKUX COEAMHEHUN;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIJIECKHOCTh HEOPTaHMUECKUX BEIIECTB IO MX COCTaBY K ONpEeAEIEHHOMY Kiaccy/rpyrie
COEMHEHMH (ITPOCThIE BELIECTBA — METAJUIbl M1 HEMETAJIbl, OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEepHbIE THUIPOKCH/IbI, COJIN);

c(OPMHPOBAHHOCTh YMEHUH PAaCKPBIBATh CMBICH Nepuoandeckoro 3akona /. M. MenneneeBa U A€MOHCTPUPOBATH €r0 CHCTEMATU3HPYIOLIYIO,
OOBSCHUTENbHYIO U TPOTHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHME AaTOMOB XUMHMUYECKHX diieMeHTOB 1—4 mnepuonoB Ilepmommueckoii
CHCTeMbI XUMUYecKuX dyieMeHToB J[. 1. MeHnpeneeBa, UCHONB3Ysl MMOHATHUS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETUIECKUE YPOBHIY», OOBSICHSIThH



3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMMYECKHX JIEMEHTOB M UX COCJUHEHMI IO nepuojam u rpynnam llepuoanyueckoi cuctemMbl XUMHUYECKHX
anemenToB /1. . Menjieneena;

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHUCHIBATh) OOLIME XMMHUYECKHE CBONCTBA HEOPraHMUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
MIOATBEPK/1aTh CYLIECTBOBAHUE T€HETUUECKON CBSI3U MEX/1y HEOPraHMUECKUMHU BELECTBAMH C IOMOULIbIO0 YPAaBHEHUN COOTBETCTBYIOIIMX XMMUUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMUUECKUE PEAKIMH 110 Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTaBy pPEeardpyrOUINX BEIIECTB,
TEII0BOMY 3G (EeKTy peakiuy, U3MEHEHUIO CTEIIEHEH OKUCIEHHSI 3JIEMEHTOB, 00paTUMOCTH PEAKLIUH, YYaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTaBJISATh YPaBHEHHS PEAKIMK DPA3TUYHBIX THUIIOB, MOJHBIE M COKpAIIEHHBIC YPaBHEHHS DPEAKIUH HOHHOTO
0oOMEeHa, YUUThIBasl YCIOBHSL, IPU KOTOPBIX 3TH pPeakU UIYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOIUTH PEAKIUH, TIOATBEPKIAIOIINE KAYECTBEHHBI COCTaB pPAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BELLECTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA IOCPEJACTBOM COCTABICHHS 3JIEKTPOHHOTO
OanaHca 3TUX PEeaKIM;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHMHUYECKOH pPEAaKIHU OT pa3iuyHbIX (PaKTOPOB; XapakTep CMeEIICHUS
XMMHUYECKOI'0 paBHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeiicTeus (npunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTePU30BATh XMMHYECKUE TPOIIECCHI, JIEKAIIUE B OCHOBE MPOMBIIIJICHHOTO TOJXYYEHUSI CEPHOW KHCIIOTHI,
aMMHMaKa, a Takxke c(hOPMUPOBAHHOCTb MPEJICTABICHUH 00 OOIIMX HAyYHBIX IPUHIUIAX U SKOJIOTHYECKUX MTPOoOJieMaX XUMUYECKOT0 TPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCIEHHUS C HCIOJIb30BAaHMEM IOHSITHSI «MaccoBas JOJs BEIIEeCTBA B PacTBOPE», OOBEMHBIX
OTHOIIEHUH T'a30B MIPU XMMUYECKUX PEaKIUAX, MacChl BEIeCTBA WM 00bEMA ra30B MO U3BECTHOMY KOJMUYECTBY BEIIECTBA, MAcCe UM 00bEMY OJTHOTO
U3 YYacCTBYIOIIMX B PEaKIMH BELIECTB, TEIJIOBOrO 3P eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPAIICHUS U COXPaHEHUS
SHEPIUH;

c(OpMUPOBAHHOCTh YMEHUH COONI0/ATh MpaBHia MOJb30BaHUS XMMHMUYECKON MOCY0M M JabopaTopHbIM O0OpYy/IOBaHUEM, a TakyKe IpaBHiIa
oOpallleHus C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU MO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHI IJIaHUPOBATh W BBIMOIHATH XUMHUYECKUH AKCIEPUMEHT (pa3jio’K€HUE IMEpPOKCHAA BOAOPOAAa B IMPHUCYTCTBUHU
KaTajln3aropa, OnpeAeseHue Cpebl PacTBOPOB BELIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHJMKATOPA, BIMSHHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKINK, peakliui HOHHOTO 0OMEHa, Ka4eCTBEHHbIE PEAaKIMK Ha Cylb(ar-, KapOOHAT- U XJIOPUI-AaHUOHBI, HA KATUOH AMMOHHUS, PELLICHUE
AKCIIEPUMEHTAJbHBIX 337au no Temam «Metamas» u «Hemeramisl») B COOTBETCTBUU C NpaBHJIAMU TEXHUKH O€30MacHOCTH MpU OOpalleHuu C
BEIIECTBAMH U JIaOOpaTOPHBIM OOOPYAOBAaHHEM, TPEACTABIATh PE3yJNbTaThl XUMHUECKOTOo OHKCIepUMEeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil U GOpMYyIUPOBATH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3HPOBATh XUMHUYECKYI0O HH(OpMAIUIO, TMOIYy4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpeACTBa
MaccoBOW KOMMYHHUKaIK, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJATh MpaBHJIa HKOJOTHUECKU IeNIeco00pa3HOro MOBEACHHUsS B OBITY M TPYJOBOH AEATENBHOCTH B LEJIX
COXPAHEHHUs CBOEr0o 3/I0POBbS W OKpPY)KAlOIIeW MPUPOAHON Cpelbl, OCO3HABATh OMNACHOCTh BO3JECHCTBHUS Ha JKHUBBIE OPraHU3Mbl OMPEEIEHHBIX



BCIICCTB, IMOHMMAasA CMBICJI ITOKAa3aTcJIsd HHK, MOACHATb Ha IIpUMEpax CII0COOBI YMCHbBIICHUSA W IPCAOTBPALICHUA HUX BpPCAHOI'O BOS,Z[CI;'ICTBHFI Ha

OpraHu3Mm 4YCJIOBCKaA,

JJIA 06yqa}0m1/1xc;1 C OrpaHUYCHHBIMH BO3MOKHOCTAMHU 340POBbLA: YMCHHUC NIPUMCHATL 3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX MCTOAAX ITO3HAHUS

BEIICCTB U XUMHNYCCKUX ﬂBHeHHﬁ;

I CIICIIBIX K CJ'Ia6OBI/II[$IH_II/IX o6yqa}01u1/1xc;1: YMCHHC HCIIOJIb30BATh peﬂbe(i)HO'TO‘Ie‘IHYIO CUCTCMY o6o3nauenuii JI. Bpaﬁnﬂ I 3aIllMCHu

XUMHYECKHUX (OPMYIL

TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne | HaumeHoBaHUe pa3/esioB U TEM KoJsinyecTBO 4acoB JJIeKTPOHHBIE
/I | IporpaMMbl Bcero KoHTpoJibHBIE [IpakTuyeckue (uudpossble)
paboThI paboThI obpa3oBaTesbHbIE
pecypcel
Paszges 1.TeopeTuyeckne 0CHOBBI
OpraHUYecKOi XUMHUH
1.1 | [lpeameT OopraHMYeCKOW XMMMUH. 3
Teopus cTpoeHUs OpraHuYecKUux
coeguHeHuu A. M. BytziepoBa
HToro no pasgeny 3
Pasaen 2.Yri1eBoa0poabl
2.1 | llpepenbHble yrieBOA0POAbl — aJIKAHBI | 2
2.2 | HenpegenbHble yriieBoA0POABI: 6 1
QJIKEHBI, aJIKa/IMeHbl, aJIKUHbI
2.3 | ApomaTHyecKue yIrjieBoL0poAbl 2
2.4 | llpupoaHble UCTOYHUKHU 3 1
yIJ1EBOJIOPO/IOB U UX llepepaboTka
HToro no pasgeny 13

Paszpesn 3.Kuciaopoacoaepxaumme
opraHu4yecKue coeJUHEeHUs




3.1 | Couptel PeHon 3

3.2 | Anbaerusibl. Kap60HOBBIE KUCIOTHI. 7
CJy103kHbI€e 3QUPBI

3.3 | YrueBogpbl 3
WToro no pasgeny 13
Paszpges 4.A30TCcoaepikalue
OopraHuveckKue coeJUHEeHUs

4.1 | AMuHBI. AMUHOKHUCJIOTBI. besiku 3
WToro no pasgeny 3
Pa3zpaes1 5.BbICOKOMOJIEKY/ISIPHbIE
coeiUHEeHUs

5.1 | [lnactmaccel. Kaydyku. BosiokHa 2
HToro no pasgeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

Ne | HauMmeHOBaHHe pa3/ziesioB U TEM KoJsinyecTBO 4YacoB JJIeKTPOHHbIE
/0 | nporpaMMbl Bcero KoHTpoJibHBIE [IpakTuyeckue (uudpoBsble)
paboThI paboThI ob6pa3oBaTe/ibHbIE
pecypchl
Paspnen 1.TeopeTudyeckre OCHOBBI
XUMHUH
1.1 | Crpoenue aTomoB. [lepuognuecknit 3
3akoH M [lepyoguyeckas cucreMa
XMMUYeCcKUX 3ieMeHToB /. U.
MeHpeneeBa
1.2 | CtpoeHue BeuecTBa. MHOroobpasue 4
BellleCTB
1.3 | XuMHYecKHe peaKL M1 6 1 1
HToro no pasaeny 13
Pa3gen 2.Heopranuyeckas XumMus
2.1 | MeTasninbl 6 1
2.2 | HemeTtasnnabl 9 1 1
2.3 | CBS3b HEOpPraHUYECKHUX U 2
OpraHUYeCKHUX BEIlleCTB
HToro no pasgeny 17
Pazaen 3.XuMusa 1 ’K1M3Hb
3.1 | XuMHS ¥ )KM3Hb 4
HToro no pasaeny 4
OBLIEE KOJIMYECTBO YACOB I10 34 2 3

[TPOI'PAMME




IHOYPOYHOE NNIAHUPOBAHUE
10 KJIACC

Ne
n/o

Tema ypoka

KosimyecTBO 4acoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTH4eckue
paboThI

JlaTa usy4deHus

JJIeKTPOHHbIE
nudppoBble
obpa3oBaTesIbHbIE

pecypcbl

[IlpeaMeT OpraHUYeCKOM XUMUH,
e€ BOSBHUKHOBEHUE, pa3BUTHE U
3HayeHue

Teopus cTpoeHUs OpraHUYeCcKUX
coenvHeHuu A. M. ByTsiepoBa, eé
OCHOBHbIE N0JIOXKEHUS

[IpencraBienue o
KJ1acCuPUKaALMU OpTaHUYeCKUX
BelecTB. HoMeHK/1aTypa
(cucTtemaTuyeckasi) u
TpHUBUAJIbHbIE Ha3BaHHS
OpraHHUYecKuX BellecTB

AJIKaHBI: COCTaB U CTPOEHMUE,
rOMOJIOTUYECKUM PAL,

MeTaH 4 3TaH — npocTenne
Npe/iCTaBUTEJIN AJIKAHOB

AJIKeHBI: COCTaB U CTPOEHME,
CBOMCTBA

JTUJIEH U NIPONUJIEH —
NpOCTEHIINE PEACTABATENU
aJIKEHOB

[IpakTudeckas pabora Ne 1.
«[losryyenue aTusneHa u
V3y4YeHHe ero CBOUCTB»




Ankanuensl. byrtaguen-1,3 u
MeTun6yTagueH-1,3. [lonyyeHue
CUHTETUYECKOTO0 KaydyKa U
pEe3UHbI

10

AJIKMHBI: cOCTaB 1 0COOEHHOCTH
CTPOEHUS], TOMOJIOTUYECKUH PAL.
AneTusieH — NpocTenIInK
npeJiCTaBUTE/b AJIKUHOB

11

BrruncsieHUs1 10 ypaBHEHUIO
XMMHUYECKOU peakliuu

12

ApeHbl: 6eH30J1 ¥ TOJIYO.I.
TOKCUYHOCTb apEHOB

13

['eHeTHYecKas CBAA3b
yrjiesoaopozaos,
IMpUHaAJ/EeXallluX K pa3/IMYHbIM
KJlaCCaM

14

[IpvpoiHbIe HCTOYHUKH
yIJ1IeBOJIOPOJIOB: IPUPOAHBIH ra3
Y MOy THbIe HePTsAHbIE ra3bl,
HePTb U IPOAYKTHI €€
nepepaboTKH

15

[IpvpoiHbIe HCTOYHUKHU
yIJ1IeBOJIOPOJIOB: MPUPOAHBIH ra3
Y MOy THbIe HePTsAHbIE ra3bl,
HePTb U IPOAYKTHI €€
nepepaboTKHU

16

KoHTposibHas pa6oTa no
paszeny «YraeBoA0po/ibI»

17

[IpenesnbHbIE OHOATOMHbBIE
CHOUPTBI: METAHOJ U 3TAHOJI.
BoziopoiHasa CBA3b

18

MHoroaToMHbIe CITUPTHI:




ITHUJICHTJIMKOJIb Y TVIMIEPHUH

19

®eHoJ1: CTpOEHHE MOJIEKYJIbI,
dusuyecKre U XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE

20

Anbaerusibl: popManbAerua u
aleTaJjbJeruj. AlileToH

21

O HOOCHOBHBIE Npe/e/bHbIe
KapOGOHOBBIE KUCJIOTHI:
MypaBbHUHas U YKCYCHas

22

[IpakTHyeckas paboTta Ne 2.
«CBoO#CTBa pacTBOpa YKCYCHOH
KHUCJIOThI»

23

CtreapuHOBas ¥ 0JIeMHOBas
KHCJIOThI, KaK IPe/ICTaBUTENU
BBICIIMX KAPOOHOBBIX KUCJIOT

24

MbL1a KaK COJIM BBICHIUX
KapOOHOBBIX KHUCJIOT, UX
MoOIoIIlee JeMCTBUE

25

CioxxHble 3pUpPbI KaK
NPOU3BO/IHbIE KAPHOHOBBIX
KUCJIOT. [UIPOJIN3 CJI0KHBIX

3dupoB

26

Kupsbl: ruaposn3, IpUMeHEHHE,
O6uoJI0ru4ecKas poJib XKUPOB

27

YryieBoJpbl: COCTaB,
ki1accuukauusi. BaxxHeiue
npeJCcTaBUTEJIN: TJII0OK03a,
bpyKTO3a, caxaposa

28

KanMaJI H [ eJIJIF0JI0O3a KaK
INpHUPOAHBIE ITOJIMMEPHI

29

KoHTposibHas paboTa no
paszeny




«Kucnopogacoaepxaiue
OpraHu4yeckKre coeJUHEeHUs»

30

AMUHBI: METUJIAMHH U aHUJIUH

31

AMWHOKHUCJIOTHI KaK
amMmdoTepHble OPraHUYECKHUE

coelMTHEHHUs], UX OMOJIOTUYeCcKoe

3Ha4yeHue. [lenTuabl

32

Besiku Kak npUpo/iHbIe
BbICOKOMOJIEKYJISIpDHbIE
COeJIUHEHUS

33

OCHOBHbIE MTOHATHUS XMMUH
BbICOKOMOJIEKYJISIPHBIX
COeJMHEHUH

34

OcHOBHbIEe MeTO/1bl CUHTE3a
BbICOKOMOJIEKYJISIPHBIX
coeiHeHUH. [l1acTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 IIPO'PAMME

34




11 KJIACC

Ne
n/o

Tema ypoka

KosimyecTBO 4acoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTH4eckue
paboThI

JlaTa usy4deHus

JJIeKTPOHHbIE
nudppoBble
obpa3oBaTesIbHbIE

pecypcbl

XUMHUYECKUHU 3J1IeMEHT. ATOM.
JJIeKTpOHHast KOHQUTypalLys
aTOMOB

[lepyogryecKkul 3aKOH U
[leproguyeckas cucrema
XUMHWYECKUX 3JieMeHTOB /I. U.
MeHesieeBa, UX CBA3b C
COBpPEMEHHOU TeOpHUen
CTPOEeHHUs aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XUMHYECKUX 3JIEMEHTOB
Y UX COeJMHEHUH N0 TpynnaMm U
nepuojaM. 3HauyeHUe
NepruogU4eCcKOro 3aKOHa 1
CHUCTEMbI XUMUYECKUX
aneMmeHTOB /J|.1. MeH1esieeBa B
pPa3BUTHUU HAYKHU

CTpoeHue BellleCcTBa.
XuMudeckasi CBsi3b, €€ BUJIbI;
MeXaHHU3Mbl 06Pa30BaAHUS
KOBaJIEHTHOM CBSI3M.
BozopoiHas cBA3b

BajseHTHOCTb.
JJIEKTPOOTPHUIATETBHOCTb.
CreneHb okuceHUs. BeliecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIAPHOTI'O CTPOEHHUS

IloHgaTue o AUCIIEPCHBIX




cuctemax. UcTuHHBIE U
KOJIJIOUJIHbIE PAaCTBOPBHI.
MaccoBas 0J14 BellleCTBa B
pacTBope

Knaccudpukanus u
HOMEHKJIaTypa HeOpraHUYeCcKux
coeMHEeHUH. 'eHeTHYeCKasI
CBSI3b HEOPTaHUYEeCKUX BELIeCTB,
pPa3JIMYHbIX KJIACCOB

Knaccupukanysa xumuueckux
peakI i B HeOpraHU4eCKou 1
OpraHM4eCcKOM XMMHUU. 3aKOH
COXpaHEeHHUs] MacChl BEILECTB;
3aKOH COXpaHeHUs U
npeBpallleHHs SHePTUH IpU
XMMHYECKUX peaKusax

CkopocTb peakiuu. O6paTuMble
peakiyuu. XuMHYEeCKOe
paBHOBeCHE

10

[IpakTHyeckas pabora Ne 1.
«ByiMsiHYEe pa3IMYHBIX GAKTOPOB
Ha CKOPOCTb XUMHUYECKOH
peaKIuu»

11

JJIEKTPOSIUTHYeCKast
auccouranud. [lousaTue o
BOJIOPOZIHOM IoKa3saTeJie (pH)
pacTtBopa. Peakiiuu HOHHOTO
obmeHa. 'naposus
OpTaHUYECKHUX U
HeopraHUYeCKUX BeleCTB

12

OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHbIE PEAKIIHH.




[ToHsiTUE 06 3/IEKTPOJIU3E
pacmnJiaBoB ¥ pacTBOPOB coJjier

13

KoHTposibHas paboTa no
pasaeny «TeopeTuyeckue
OCHOBbI XUMHUU»

14

MeTa/ibl, UX MOJ0KEHHE B
[leproaunyeckoi cucreme
XUMHYeCKHUX 3jieMeHTOB /I. H.
MeHaesieeBa U 0COOEHHOCTH
CTpoeHuUs1 aToMOB. O61ue
du3uyecKre CBOMCTBA METAJIJIOB

15

CniaBBI METaJJIOB.
JJIeKTPOXUMUYECKUHN PAL,
HanpsHKeHUH MeTaJlJIOB

16

X¥uMH4YecKue CBOMCTBA
Ba)XKHEHMILIUX MEeTaJIJIOB (HaTpHUH,
KaJINH, KaJIbIJMH, Maruum,
QJIIOMUHHUM) U UX COeIUHEHUH

17

XMMUYeCcKUe CBOMCTBA XpoMa,
MeJU U UX CoeJMHeHUH

18

XHUMHUYeCKHe CBOMCTBA [MHKA,
»KeJjie3a ¥ UX COeJUHEHUH

19

[IpakTHyeckas paboTa N2 2.
"PellieHre 3KCIepUMEHTa/IbHBIX
3aja4 no teMe «MeTtaJibi»"

20

HeMmeTasibl, X MoJI0KEHNE B
[lepuoandeckor cucrteMe
XUMMHUYECKUX 3j1eMeHTOB /I, H.
MeH/esieeBa U 0COGEHHOCTH
CTPOEHUSI aTOMOB

21

dusuyeckre cBOUCTBA
HeMeTaJlJIOB. AJJIOTPONUA




HeMeTaJ/IJIOB (Ha puMepe
KHCI0p0o/a, cephl, pocdopa 1
yrJjepoza)

22

XuMH4YecKUe CBOMCTBA
rajlIoreHOB, CEPbI U UX
coeJMHEeHUH

23

XuMH4YecKHe CBOMCTBA a30Ta,
docodpa ¥ UxX coeJMUHEHU I

24

XUMHUYecKHe CBOMCTBA
yrJjeposa, KpeMHUS U UX
CoeJMHEHUH

25

[IpyuMeHeHHe BaXKHENUIIUX
HeMeTaJlJIOB U UX COeJUHEeHUH

26

00600611eHHE U CHCTEMATH3aLUs
3HaHUH 1o TeMe «HeMeTanab».
BbruvcieHus no ypaBHEHHUSM
XHMHUYECKUX peaKkluil U
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTrUueckas paborta Ne 3.
«PenieHre akcnepuMeHTabHBIX
3a1a4 1o Teme "HemeTanibr"»

28

KoHTposibHas paboTa 1o Temam
«MeTtasibe» U «HeMeTasibi»

29

Heoprauudyeckue u
OpraHv4yecKue KUCIO0ThI.
Heopranudyeckue u
OpraHv4YecKue OCHOBaHUS

30

AMdoTepHble HEOpraHUYECKHUE U
OpraHuyecKue coeIMHeHUs.
['eHeTHUYeCcKas CBSI3b
HeopraHUYeCKUX U
OpraHHUYecKuX BellecTB




31

Posib xuMuU B 0becrieueHur
3KO0JIOTUYECKOH,
3HepreTU4YeCKOM Y MULIEBOU
6e30MacHOCTH, pa3BUTUHU
MeJYIMHBbI

32

[IpeacTaBieHus 06 06X
Hay4YHbIX IPUHIANAX
NPOMBIIIJIEHHOTO MOJIy4eHHUs
BaKHEHIIIMX BelleCTB

33

YesioBEK B MHUpe€ BElEeCTB U
MAaTepHaJIoB

34

XMMHUA U 3,0pOBbe YesI0BeKa

OBIIEE KOJIMYECTBO YACOB
[10 IIPO'PAMME

34

TEMATHYECKOE IOYPOYHOE IINTAHUPOBAHUE

XUMMUHAI.

OPI'AHNYECKASA XUMMUSL. 11 KIIACC. ®I'OC.
(2 yaca B Heneso, Beero 70 yacoB, W3 HUX 2 Yaca pe3epBHOe BpeMsi)

Kontposns

Ne Ne Tema ypoka Tunsl 1 BuAbl y4eOHOH 1eATeNbHOCTH

n/n /T

1 1 IToBTOpenue kypca xumuu 10 kiacca Ha3piBate Ba)kHEWIINME XapaKTEPUCTUKH

2 2 IToBTOpenue kypca xumuu 10 knacca XMUMUYECKOTro 3emMeHTa. OObACHATh
Paszgea 1. Teopernueckue ocHoBbl xumun (38 yacoB) paszIM4Kre MEXIY MOHATUIMHA

1.1.BaxHeiiine XuMHU4eCKUe MOHATHUS U 3aKOHBI (8 YacoB) («XUMHUYCCKHUI STIEMEHT», «HYKITHIY,

3 1 Xumndeckui anement. Hyknuael. M3otonsl. «n30TOI. [IpUMEHSTD 3aKOH

4 2 3aKOHBI COXPaHEHUS MacChl M SHEPTUU B XHUMHUHU. COXpPAHCHHUS MacChl BELICCTB ITPU

5 3 ITepuoanuecknii 3akoH. PacnpeneneHue 371€KTPOHOB B aTOMax COCTaBJICHUH YPaBHCHHH XUMHYCCKUX
3JIEMEHTOB MAJIBIX [IEPHUOLIOB. peakuuii. Onpenensarb MakCUMaabHO




6 4 [lepuonnueckuii 3akoH. PacmpeneneHue 3J1€KTPOHOB B aTOMax BO3MO>KHOE YHCIIO 3JIEKTPOHOB Ha
9JIEMEHTOB OOJIBIINX MEPUOJIOB. HHEPreTHYECKOM YPOBHE. 3alHUChIBATh
7 5} Ilepuonuueckuii 3akoH. PacnpenenieHue 3JIEKTPOHOB B aTOMax rpaduyecKue MEeKTPOHHBIE (POPMYITHI S-,
9JIEMEHTOB OOJIBIINX MEPUOJIOB. p- u d-31eMeHTOB. XapakTepu3oBaTh
8 6 [TonoxeHue B MepuoAMUECKOr CUCTEME BOJ0OPOIa, TAHTAHOUIOB, IOPSIIOK 3aII0JIHEHUS DJIIEKTPOHAMU
AKTUHOMJIOB M MCKYCCTBEHHO IMOJIYYEHHBIX JIEMEHTOB. HHEPreTHUECKUX YPOBHEH U MOTypOBHEM
9 7 BajieHTHOCTE U BaJIeHTHBIE BO3MOKHOCTH aTOMOB B aroMax. OOBSICHATB, B UéM
3aKIII0YaeTCsl PUBUUYECKUIN CMBICI
IOHATHS «BaJICHTHOCTEY». OOBIACHATD,
4eM ONpPEeENISIOTCS BAICHTHBIE
BO3MO>KHOCTH aTOMOB Pa3HBIX
aneMeHToB. COCTaBIATh rpapuuecKue
AJIEKTPOHHBIE GOPMYITBI a30Ta, Gocdopa,
KHCIIOPOJIa U CEephI, a TAKKe
XapaKTepPU30BaTh U3MEHEHUS PAILYCOB
aTOMOB XMUMHUYECKUX JIEMEHTOB IO
neproaaM U A-TpyIIaM MepruoIuIecKOn
TaOIUIBI
10 8 O06o6mmarmuil ypok mo teme «BakHeHme XuMIIeCKHe TOHSITHS
Y 3aKOHBD.
1.2.Ctpoenue BemecTna (7 4acoB)
11 1 OcHOBHBIE BHIBI XHUMHUYECKOH CBs3u. IOHHAs U KOBaJleHTHAs OOBsACHATH MEXaHU3M 00pa30BaAHUS
CBSI3b. MOHHOW U KOBAJICHTHOM CBSI3U U
12 2 Mertannudeckast cBsi3b. BomopoaHas CBS3b. 0COOEHHOCTH (PU3UYECKUX CBOMCTB
WOHHBIX W KOBAJICHTHBIX COCITMHCHUM.
13 3 [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYIL. CocCTaBIATh AIIEKTPOHHBIE POPMYIIBI
14 4 Crpoenune kpucramioB. Kpucraninueckue pemeTKu. MOJICKYJT KOBJICHTHBIX COC/IMHCHHIA.
15 5 [TprunHBl MHOTOOOpAa3us BEIIECTB. OOBSICHATE MEXaHU3M 00pa30BaHHS
16 6 O6o6maromuit ypok 1o teme «CTpoeHHE BEIIeCTBa» BOJIOPOJIHOM M METAJIMYECKOH CBsA3CH I
17 7 Kourpoabnasi pa6ora 1 mo Temam «Baskneiimme xumudeckne | 33BUCHMOCTD CBOHCTB BEIIECTBA OT BH/IA

NMOHATHUA U 3AKOHbI», U «CTpoeHne BelIEeCTBA»

I[eMOHCTpaIII/II/I. Mogenu HOHHBIX, aTOMHBIX, MOJICKYJIIPDHBIX H

XUMHUYECKOI CBA3M. OOBICHATH
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
OpTraHWYECKUX U HEOPTaHUIECKUX




METAUINYECKUX KPUCTALINYECKUX PEMIETOK. MOJENN MOJIEKYT
HU30MEPOB U TOMOJIOTOB

COCIMHEHUH C MOMOIIBIO IPEICTABICHUN
o rubpuamn3anuu opourtaneii. OObACHITH
3aBHCHMMOCTDH CBOMCTB BEILECTBA OT THIIA
ero KPUCTAUTMYCCKON PEIIETKH.
OOBSACHATD MPUYMHBI MHOTO0Opa3us
BEIIIECTB

1.3. Xumuyeckue peaknuu (6 4acon)

IlepeuncnaTs npU3HAKH, 110

18 1 Kiaccudukanys XuMu4ecKux peakiiuil. KOTOPBIM  KJIACCU(PUITUPYIOT
19 2 Krnaccudukarus XUMHYECKUX PEaKIIHiA. XUMHYECKHE PEaKInU.
20 3 CKOpOCTh XMMHYECKHX PEaKLUH. OOBACHATD CYIHOCTh XMMHYECKOM
21 4 Karanus. peaxiuu. CocTaBisATh ypaBHEHUS
22 5 XHUMHYECKOE PABHOBECHE U YCIIOBHS €TI0 CMEIICHUSI. XHUMUYCCKUX PEaKINH, OTHOCAIIMXCS K
23 6 O06o0maromuit ypok 1o TeMe «XUMHYECKHE PeaKLIun» ONpeICNIEHHOMY THITY. 96T)’ICH’ITB
BIIUSTHUE KOHIICHTPAIIUii peareHTOB Ha
JleMoHcTpanum. Pa3znuunbie TUIIBI XUMHUECKHUX PEAKIIHA, CKOPOCTE F'OMOICHHBIX H ICTCPOTCHHBIX
BHJICOOIIBITHI IO OPraHUYECKON XHUMUMU. peakuuit. OOBSCHATH BIUSHHE
pa3aNyYHbIX ()aKTOPOB HA CKOPOCTh
JIaGopaTopHBIii ONbIT. M3ydeHne BIMSHAS pa3ndHbIX GakTopo | XMMHUIECKOH PEAKIMH, a TAKKE 3HAYCHUE
Ha CKOPOCTb XUMUYECKHUX PEAKLUN IIPUMCHCHUS KaTalIH3aTOPOB U
MHTUOUTOPOB Ha npakTuke. OObICHATh
BJIMSTHAE M3MEHEHUS! KOHIIEHTPAIHH
OJIHOTO U3 PEearnpyroliX BEIlecTB,
TEMIIepaTyphl U AaBJICHHUS HA CMEIICHNE
XMMHUYECKOT'O paBHOBECHS
1.4.PactBopsl (10 yacoB)
24 1 JlucriepcHble CUCTEMBI. XapakTepu30BaTh CBONCTBA PA3TUYHBIX
25 2 CriocoObl  BeIpa)KE€HUS] KOHIICHTPAIIMU PACTBOPOB. BUJIOB JAMCIIEPCHBIX CHCTEM, YKa3bIBaTh
26 3 Penienue 3a1a4 no reme «PacTBopbI» MPUYMHBI KOATYJISIIIAH KOJUIOUIOB U
27 4 Ilpakmuueckan paooma 1 «IIpurorosiieHne pacTBOpPOB C 3HAa4YE€HHUE DTOTO sABJICHUA. PemaTs 3amaun
3aaHHOM MOJIAPHOM KOHLIEHTPAaLHen». Ha MPUTOTOBJICHUC PACTBOpaA
28 5 DJIEKTpONUTHYECKas Auccounanus. BogopoiHbIi mokas3aTelb. OIPENENEHHON MOJIPHOM
29 6 Peaxiun noHHOTO OOMEHA. KOHLEHTPAIH. I 0TOBUTE pacTBOp
30 7 Peakiin noHHOTO OOMEHA. 3a/IaHHOM MOJISIPHOH KOHIICHTPALIMH.




31 8 ['u1poan3 OpraHuyYECKUX U HEOPraHMUECKUX COEAMHEHUH. OOBSACHATH, TOYEMY PACTBOPHI BEILIECTB

32 9 I'naposin3 opraHu4ecKux U HEOPraHMYECKUX COSAMHEHU. C MOHHOHM M KOBAJIGHTHOH MOJIAPHON

33 10 O6o0maromuii ypok 1o teme «PacTBopsi» CBSI3BI0 IIPOBOJIAT NIEKTPUUECKHI TOK.
Onpenensats pH cpenbl ¢ TOMOUIBIO
YHHMBEPCAIbHOIO HHIUKATOPA.
OOBACHATD C TTO3UIIUNA TEOPHUH

JlabopaTopHble onbIThl. OIpenenacHle peakiiuu Cpebl ANEKTPOJINTUYECKON TUCCOLIMALIUU
YHUBEpCAJIbHBIM UHIUKATOpOM. ['uaponus coneit CYLIHOCTb XMMHYECKHX peaKIuii,
IIPOTEKAIOIINX B BOAHOU Cpeie.
CocTaBisATh MOJHBIE U COKpAIIEHHBIE
VMOHHbIE YPaBHEHUS pEaKLIUM,
XapaKTepU3yIOLUX OCHOBHBIE CBOICTBA
BaXHEHIIINX KJIAaCCOB HEOPTaHUYECKUX
coeuHeHui. OnpenensiTs peakuo
CpeJlbl pacTBOpa COJIM B BOJIE.
CocraBisTh ypaBHEHHUs peaKkLuit
TUJIPOJIN3a OPraHUYECKUX U
HEOPraHWYECKUX BEIECTB
1.5.9qekTpoxumMnyeckue peakuuu (7 4acoB)

34 1 XHMMHYECKNE NCTOYHHUKH TOKA. OOBSICHATH NPUHIMI PAOOTHI

35 2 Psn crangapTHBIX IEKTPOAHBIX TOTEHIIMAJIOB. rajibBaHu4ecKoro sjemMenTa. OObICHSTD,

36 3 Koppo3ust MeTaJIJIOB B €€ IpEAYNpEKICHHE. KaK YCTPOEH CTaHJapTHBII BOZOPOAHBIN

37 4 DIIEKTPOIIH3. anektpon. [lonp3oBarses psaom

38 5 DJIEKTPOIH3. CTaHJIAPTHBIX AIEKTPOIHBIX

39 6 O6o06uaromuil ypok no Teme «JIeKTPOXMMHUYECKHE PEaKIIUN MOTEHIHANO0B. OTINYATE XUMHYCCKYIO

40 7 KonTpoJsbHas padora 2 no teMaM «XHMHYECKHE PeaKIHN, KOPPO3HIO OT 2NIEKTPOXMMHUYECKOH.

«PaCTB()pBI», H «3.J1eKTp0ngnqec1me Pe€aKIun).

OOBACHATH TPUHLIUIIBI 3AIUTHI
METAJUINYECKUX U3/IETUHN OT KOPPO3HH.
OOBACHATD, KaKHe MPOLIECCHI
IIPOUCXOAT Ha KaTOJE U aHOJIE TIPU
AIIEKTPOJIN3€E PACIJIaBOB U PacTBOPOB
cosie. CocTaBisATh CyMMapHbI€
YpaBHEHUS PEaKIUU AIEKTPOJIH3a




Paznen 2 Heoprannuyeckasi xumus (22 yaca)

2.1. Merassl (12 yacoB)

41 1 OO0m1as XxapaKTepUCTUKA M CIIOCOOBI TTOTYICHHUST METaJLIOB.

42 2 00630p METAUTMYECKUX AIIEMEHTOB A-TpyIIl

43 3 0O030p METALTUYECKUX AIEMEHTOB b-rpynn

44 4 Mens.

45 5 HuHk.

46 6 Tutan. Xpowm.

47 7 Keme3o, HuKeIb, IIATHHA.

48 8 CruiaBbl METAJUIOB.

49 9 OKcuabl ¥ THAPOKCHUIBI METAIJIOB.

50 10 OKcHJIbl U THJIPOKCHJIbI METAJLJIOB.

51 11 Ilpakmuuecxas paboma 2 «PenieHne 3KCIEpUMEHTAIBHBIX 33]1a4
1o teMe «MeTtayuiby.

52 12 O6o6marmuii ypok mo teme «MeTamibh»

JemoncTpanuu. O6pa3ipl METAJIOB U UX COECMHEHUH, CILIaBOB.
BzaunmopeiicTBre METaIIOB C KUCIOPOAOM, KACIOTAMH, BOJIOM.
JlokazarenbcTBO aM(pOTEPHOCTH ATFOMHUHUSA M €r0 THAPOKCHIA.
B3anmopeiicTBre Meu U Kee3a ¢ KUCI0POAOM; B3aUMOJEHCTBHE
MEeJIU U JKelle3a ¢ KUcioTaMu (cepHasi, consiHas). [Tomydenue
ruapokcuao meau (L) u xpoma (I1I), oxcuna memnu.
B3aumoneicTBie OKCHI0B U TMAPOKCUIOB METAILIOB €
KuciaoTaMu. Jloka3areabcTBO aM(OTEPHOCTH COEAMHEHUH Xpoma
(LLID).

Xapaktepu3oBaTh 00IIHE CBOMCTBA
METaJIOB U Pa3bACHITH UX Ha OCHOBE
MIPEACTABJICHUI O CTPOCHUH AaTOMOB
METaJUIOB, METAJUTMYECKOM CBSI3U U
METAJUIMYECKOU KPUCTAIIINYECKON
pemérke. MmmoctpupoBath mpumMepamMu
CIOCOOBI OTyYEHUSI METAJLIOB.
XapakTepru3oBaTb XUMUYECKUE CBOMCTBA
metaiioB |A—IIA rpynmn u anmoMunus,
COCTaBJISITh COOTBETCTBYIOILINE
ypaBHeHUs peakiuil. OOBSICHATH
OCOOEHHOCTH CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB b-rpymnn
nepuoanudeckon cucremst 1. U.
MenneneeBa. CocTaBisiTh ypaBHEHUS
peaknuii, XxapakTepu3yIOINUX CBONCTBA
MeJIH, IIUHKA, TUTaHa, XpoMa, JKeJe3a.
[Ipencka3piBaTh CBOMCTBA CIUIaBa, 3HAS
ero coctaB. OOBSACHATh, KAaK U3MEHSIOTCS
CBOMCTBA OKCHUJIOB U THAPOKCUJIOB
METaJUIOB 0 epHoJaM U A-Tpynnam
nepuoandeckon Tabuipl. OObICHATS,
KaK U3MEHSIOTCS CBOMCTBA OKCUIOB U
THAPOKCHJIOB XUMUYECKOTO JIEMEHTA C
MOBBIIIEHUEM CTETIEHH OKHCIICHUS €T0
aToma. 3amuChIBaTh B MOJICKYJISIPHOM U
MOHHOM BUJIE YPAaBHEHUSI XUMUUYECKHUX
peaKIuii, XapaKTepU3yIOINUX KUCIOTHO-
OCHOBHBIE CBOWCTBA OKCHJIOB U
THAPOKCHJIOB METAJUIOB, a TAaKXKe




AKCIIEPUMEHTAJILHO JOKa3bIBaTh HATUUNE
9THX CBOMCTB. Pacro3HaBath KaTHOHBI
COoJIeH ¢ MOMOIIBIO KadeCTBECHHBIX
peakui

2.2. Hemetansl (10 yacoB)

53 1 0O0630p HEMETAILJIOB.

54 2 CBolicTBa ¥ IPUMEHEHHUE BAKHEHIINX HEMETAJUIOB.

55 3 OO6m1as xapakTepucTUKa OKCUI0B HEMETAILJIOB U
KHCIIOPOJICOICPIKALIUX KHUCIIOT.

56 4 OKuCIUTENbHbIE CBOMCTBA CEPHOM U @30THOM KHCIIOT.

57 S) Bopopozasble coeqrHeHHsI HEMETaJJIOB.

58 6 ['eneTnyeckas CBSI3b HEOPraHMYECKNX U OPTaHUYECKUX BEIIECTB.

59 7 ['eHeTnueckas CBsi3b HEOPTAaHUYECKUX U OPTaHMYECKUX BEIICCTB.

60 8 Ilpakmuueckas paboma 3 «PemeHue IKCIEPUMEHTAIbHBIX
3aga4 no reme «Hemerayibi».

61 9 O6o6mmarmuil ypok no teme «HemeTamis»

62 10 KonTposbnas padora 3 no remam «MeTaib» U

«HemeTtanabn»

JemoncTpanuun. O6pasisl HeMeTaioB. Moaenu
KPUCTANIMYECKUX  peIEToK anMasa u rpadura. [lomyuenue
aMMHaKa U XJIOpOBOJOpOJia, PACTBOPEHHE UX B BOJE,
JI0Ka3aTeNNbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB ATHX BEIIECTB.
Coxuranue yriisi 1 cepbl B KUCIIOpOJie,  OIpe/eieHHe
XMMHUYECKHUX CBOMCTB NIPOLYKTOB cropanus. Bzaumoneiicteue ¢
MEJIbI0 KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI,
KOHIIEHTPUPOBAHHON M pa30aBIeHHOI a30THON KUCIOTHI

Xapaktepu3oBaTh 00IITHE CBOMCTBA
HEMETAJJIOB U PAa3bsICHITH UX HAa OCHOBE
IIPEJICTaBICHUHA O CTPOCHUHU aTOMa.
HaseiBats 00siacTsl mprMeHEHHS
BaXHEHIINX HEMETAJIOB.
XapakTepu30BaTh CBOMCTBA BBICIIMX
OKCHUJI0OB HEMETAJLJIOB U
KHMCIJIOPOJICOAEPKALIUX KUCIIOT,
COCTaBJIISATh yPaBHEHUS
COOTBETCTBYIOILIUX PEAKLMH U OOBACHATH
UX B CBETE IPEeJCTaBIeHUN 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
peaKuusaxX U dIEKTPOIUTUYECKON
nuccouuanuu. CocTaBisTh ypaBHEHUS
peaxkuui, XapakTepu3yLIx
OKHCIIUTEIbHBIE CBOWCTBA CEPHON U
a30THOM KHCJIOT. XapaKTepu30BaTh
U3MEHEHUE CBOMCTB JIETYYUX
BOJOPOJHBIX COEMHEHUA HEMETAIUIOB
0 NMepuoy U A- rpynmnam
MIEPUOIUYECKON CUCTEMBI. JOKa3bIBaTh
B3aMMOCBS3b HEOPTAaHUYECKUX U
OpraHMYeCcKUX coequHeHNH. COCTaBISITh
YpaBHEHUS] XUMHUYECKHUX PEaKIIHi,
OTpaXkaroIUX B3aUMOCBS3b
HEOPraHMYECKUX U OPraHUYeCKUX
BEIIIECTB, OOBSACHATH X HAa OCHOBE
TEOPHH JIEKTPOIUTHYECKOU




JUCCOLIMAIIMY U TIPEICTABICHUN 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
npoueccax. [TpakTuuecku pacno3HaBarhb
BELIECTBA C IOMOLIbIO KAYECTBEHHBIX
peaxuuii Ha aHnOHbI COCTABIIATH
YPaBHEHHUs PEaKLUi, XapaKTepU3yIOLINX
OKHCIIUTEIIbHBIE CBOMCTBA CEPHON U
a30THOM KHCJIOT. XapaKTepu30BaTh
WU3MEHEHUE CBOMCTB JIETYYUX
BOJOPOJHBIX COEUHEHUA HEMETAIUIOB
0 MepUoy U A- rpynmnam
NEPUOANYECKON CUCTEMBI. /[oka3bIBaTh
B3alMOCBS3b HEOPTAaHUYECKUX U
OpraHMYeCcKUX coequHeHU. COCTaBIIsTh
YPaBHEHUSI XUMUYECKUX PEAKIIHi,
OTpaXKaroIMUX B3aUMOCBS3b
HEOPraHMYECKUX U OPraHUYeCKUX
BEIIIECTB, OOBSACHATH UX HAa OCHOBE
TEOPUU HIEKTPOJIUTUUECKON
JIMCCOITUAIIMN U TIPEJICTABIICHU 00
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX
npoueccax. [IpakTuuecku pacno3HaBarhb
BELIECTBA C TOMOLIbIO KAYECTBEHHBIX
peaKkuuii Ha AaHUOHBI

Pa3znen 3 Xumusi u :ku3Hb (6 4acoB)

63 1 XuMUS B IPOMBIIUIEHHOCTH. [[pUHIUITBI XUMHYECKOTO
IPOM3BOJICTBA.

64 2 XUMHUKO-TEXHOJIOTUYECKUE MPUHLUIBI TPOMBIIIJIEHHOTO
noJTy4deHust MetauioB. [Ipon3BocTBO UyryHa.

65 3 ITpon3BoCTBO cTANM.

66 4 Xumus B OBITY.

67 5 XMMHY€ECKasi IPOMBIIUIEHHOCTh M OKpYXKAroIlas cpea.

68 6 HroroBblii ypok 1o Kypey xumuu 11 kiacca.

OOBSACHATH HAyYHBIC TPUHITUITHI
MIPOM3BOJICTBA HA MPUMEPE TIPOU3BOJICTBA
CEpHOU KUCJIOTHI.

Hepeqncmnf, MMPUHIOUIIBEI XUMHYECKOT'O
MPOU3BO/ICTBA, UCTIONb3YyEMbIE TPU
MOJTy4YEeHUH YyTyHa.

CocTaBiATh ypaBHEHUS XUMUYECKHUX
peakuuii, MPOTEKAOIINX MPH MOIYYEHUN




JemouncTpanuu. OGpasiibl CpecTB OBITOBON XUMUU, UHCTPYKIIUU
M0 UX MPUMEHEHHUIO

9yryHa ¥ CTallu.

Cobumonarh npaBuiia 6€30MacHOM
paboThl CO cpeacTBaMH OBITOBOMA
XHUMHH.

OOBSACHATH TPUYUHBI XUMHUYECKOTO
3arpsi3HEHUS BO3/IyXa, BOJOEMOB M ITOYB

MOYPOYHOE IIJIAHUPOBAHHUE
XUMMUsL. 11 KJIACC. ®I'OC.
(2 yaca B Henes10, Beero 70 yacoB, 3 HUX 2 yaca pe3epBHOE BpeMsi)

Ne No Tema ypoxka Tunsl 1 BuAB y4eOHOH eATeTbHOCTH KonTponb

/1 /T

1 1 IToBTOpenue kypca xumuu 10 kiacca HazpiBaTh BaskHEHIIHME XapaKTEPUCTHUKU

2 2 IToBTOpenue kypca xumuu 10 knacca XUMHUYECKOro aneMeHTa. OObACHATh
Paspnen 1. Teopernueckue ocHOBbI XuMuM (38 yacoB) pa3In4ue MEXAy MOHATUAMU

1.6.BakHeiinine XUuMHUYeCKUEe MOHIATHUS U 3aKOHBI (8 YacoB) «XUMHYECKHUI SIIEMEHTY, «HYKIU],

3 1 Xumuueckun sneMmenT. Hykmuael. M30tomsl. «130TOM. [IpHMEHATE 3aKOH

4 2 3aKOHBI COXPAHEHUs MacChl U SHEPTUH B XMMHH. COXPaHCHHUA MACCBI BEILIECTB IPU

5) 3 [Tepuoanueckuit 3akoH. PacrmpeneneHue 371€KTPOHOB B aTOMax COCTaBIICHUH YPaBHEHHH XUMHYECKUX
3JIEMEHTOB MAJIBIX [IEPHOJIOB. peakuuii. OnpeaensTh MaKCUMaAJIbHO

6 4 [Tepronuaeckmii 3akoH. PacrpeneneHue 3JEKTPOHOB B aTOMax BO3MOKHOC THCJIO 3IICKTPOHOB Ha
3JIEMEHTOB GOJIBIINX [IEPHOIOB. HHEPreTHYECKOM YpOBHE. 3aIUCHIBATh

7 5 [Mepuoanueckuii 3akoH. Pacrpezesnenue >JeKTPOHOB B aTOMAx rpauueckue dNeKTPOHHBIE OpMYIIbI S-,
31eMEHTOB GOJTBIIHX TIEPHOIOB. p- 1 d-3;1eMeHTOB. XapaKTeprU30BaTh

8 6 ITosnoeHue B MEPUOIMUECKON CHCTEME BOJOPO/A, TaHTaHOU0B, | NOPANOK 3AMOTHCHI SJICKTPOHAMI

AKTUHOUJIOB W MCKYCCTBCHHO IMOJIYYCHHBIX 3JICMCHTOB.

SHEPIreTHYECKUX YPOBHEW M IMOLYyPOBHEN




9 7 BaneHTHOCTh ¥ BaJIECHTHBIC BO3MOKHOCTH aTOMOB B aToMax. OOBSCHATH, B 4€M
3aKITI0YaeTCsl PU3NIECKUI CMBICT
MOHSTHSI «BATICHTHOCTHY. OOBSICHATS,
YeM OIPEEIISIOTCS BAICHTHBIE
BO3MO>XHOCTH aTOMOB Pa3HBIX
aneMeHTOB. COCTaBIIATh rpaduyeckue
AJIEKTPOHHBIE GOPMYITBI a30Ta, Gochopa,
KHCJIOPO/Ia U CEPbl, a TAKKE
XapaKTepu30BaTh H3MCHCHHSI PAIYCOB
aTOMOB XMMHUYECKHX 3JICMEHTOB 110
neproaaM U A-TpyIinaM MepruoIuIecKOn
TaOJIU LB

10 8 O06o06maromuii ypok mo Teme «BaxHeIme XuMIIeCKHe TOHSITHS

Y 3aKOHBD.
1.7.Ctpoenue Bemectna (7 4acoB)
11 1 OCHOBHBIC BHJBl XUMHYECKOW CBsi3H. MIOHHAs M KOBaJIeHTHAsI OOBSICHATH MEXaHU3M 00pa30BaHHUS
CBSI3b. MOHHOW U KOBAJICHTHOM CBSI3U W

12 2 Merannuueckas cBa3b. BogopoaHas cBA3b. 0COOEHHOCTH (PU3UYECKUX CBOMCTB
WOHHBIX W KOBAJICHTHBIX COCTMHCHUM.

13 3 [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYI. CocTaBlATh AJIEKTPOHHBIE POPMYIIBI

14 4 Crtpoenue kpuctauioB. Kpuctayinueckue pemeTKu. MOJIEKYJT KOBAJIICHTHBIX COCIMHEHHUIA.

15 S) [TprunHbl MHOrooOpa3us BEIIECTB. OOBsCHATD MEXaHH3M 00pa30BaHMUSI

16 6 O606maromuit ypok no teme «CTpoeHue BEmecTBa» BOJIOPOJIHOM U METAJINYECKOM CBSI3EH U

17 7 Kontpoabnas padora 1 no remam «BaxkHelilnue XuMu4yecKue 3aBMCHMOCTD CBOHCTB BENIECTBA OT BUJIA

NOHATHA U 3AKOHbBI», U «CTpoe}me BeIICCTBA»

JemMoHcTpanun. Moaenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U
METAJUTMYECKUX KPUCTALIUICCKUX PEemETOK. Moaenn MOJIEeKyIT
M30MEpPOB U TOMOJIOTOB

XUMHUYECKOHU CBsA3H. OOBSICHATD
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OpPraHWYeCKHUX W HEOPTaHHUECKUX
COEZIMHEHUH C MOMOILBIO TPEACTaBICHUI
o rubpuan3anuu opoutaneit. OObACHITH
3aBHCUMOCTH CBOICTB BeEILIECTBA OT TUIA
€ro KpUCTAJUIMYECKON PEIIETKH.
OOBACHATH MPUYMHBI MHOTO0Opa3us
BEIIECTB




1.8. Xumuyeckue peaknuu (6 4acon)

IlepeuncnaTs npU3HAKH, 110

18 1 Kiaccudukanus XuMU4eCcKuX peakiiuil. KOTOPBIM  KJIACCU(DHUITUPYIOT
19 2 Krnaccudukaius XUMIYECKUX PEaKIIHIA. XUMUYECKUE PEAKIINH.
20 3 CKOpOCTh XMMHUYECKHX peaKuil. OOBACHATD CYIHOCTh XMMHYECKOM
21 4 Karanus. peakuuu. CoCTaBIsATh yPAaBHEHUS
22 5 XHWMHYECKOE PABHOBECHE U YCIIOBHSI €TI0 CMEIICHUSI. XUMHYCCKHUX PEAKLHii, OTHOCSIIHUXCS K
23 6 O60061maromuil ypok no teme « XMMU4EeCKUE PEeaKI|i» OIPEICIEHHOMY THITY. 96TD’ICH’1TB
BIIUSTHUE KOHIICHTPAIIUii peareHTOB Ha
JeMoHcTpanuu. Pa3znnunblie TUITBI XUMHUECKHUX PEAKIIHA, CKOPOCTE F'OMOICHHBIX H ICTCPOTCHHBIX
BHUICOOIIBITHI [0 OPTaHUYECKON XUMUH. peakuuit. OOBSCHATH BIUSHHE
pa3anyYHbIX (PAKTOPOB HA CKOPOCTh
JlaGopaTopHbIii onbIT. VI3yueHue BIUsIHAS PasTndHbIX (akTopos | XMMHUECKOH PEAKIlMH, a TAKKE 3HAYCHHUE
Ha CKOPOCTb XUMHUYECKHX pEaKLuu IIPUMCHCHHA KaTaIH3aTOPOB H
MHTHOUTOPOB Ha MpakTuke. OOBACHATH
BJIMSTHAE M3MEHEHUS! KOHIIEHTPAIHH
OJIHOTO M3 Pearnupyromnx BElIeCTB,
TEMIIepaTypbl U AaBJICHHUS HA CMEIICHNE
XMMHUYECKOI'0 paBHOBECHS
1.9.PactBopsl (10 yacoB)
24 1 JlicriepcHble CHCTEMBI. XapakTepu30BaTh CBOMCTBA Pa3IMYHbBIX
25 2 CriocoObl  BBIpaKEHMsI KOHILEHTPALlUU PACTBOPOB. BHJIOB JUCIIEPCHBIX CUCTEM, YKa3bIBaTh
26 3 Pemienue 3aau no teme «PactBopbi» INPUYMHBI KOATYJISALUN KOJUIOUJIOB U
27 4 Ilpakmuueckas paboma 1 «IIpurorosJjieHre pacTBOPOB € 3HAYCHHUE ITOTO sBIICHHS. Permars
3a]aHHOM MOJIAPHOH KOHLIEHTPaIHen». 3a71a4M Ha IIPUTOTOBJICHUE pacTBOpa
28 5 DIEKTPOIUTHYECKAS JUCCOIUAIs. BoIOpoIHEIN TTOKa3aTelb. OIpENIENEHHON MOJIIPHOM
29 6 Peaknium noHHOTO OOMEHA. KOHIEHTPAIH. I 0TOBUTE pacTBOp
30 7 Peakiiun MOHHOTO OOMEHa. 3a/IaHHOM MOJISIPHOH KOHIICHTPALMH.
31 8 I'uponu3 opraHmYecKuX ¥ HEOPraHMICCKUX COCTMHCHHIM. O6T”ICH’£TI% T0"eMy pacTBOpBI BELICCTE
32 9 'UposIn3 OPraHuYeCKUX M HEOPraHMYECKUX COEAUHEHHIA. C MOHHOHN 1 KOBATICHTHOU HOH’IPIEOIZ
33 10 | O6o6maromuii ypok mo teme «PacTBopbi» CBA3BIO HPOBOIAT SICKTPHICCKUH TOK.

Onpenensats pH cpenbl ¢ mOMONIbIO
YHHMBEPCAIbHOTO NHIUKATOPA.
OOBACHATD C TO3ULUIA TEOPUU




JlabopaTopHble onbIThl. OnpeeneHne peakliuy Cpeipl
YHHUBEpCaJIbHBIM HHANKaTOpoM. ['uiponus comneit

AIEKTPOJINTUYECKON TUCCOLMALIUU
CYIIHOCTh XMMHUYECKHUX PEaKIINi,
IIPOTEKAIOIIUX B BOAHOU Cpeie.
CocTaBiATh IIOJIHBIE M COKpAILEHHBIE
VMOHHBIC YPABHEHUS PEAKLIM,
XapaKTEPU3YIOIIHUX OCHOBHBIE CBOMCTBA
BaXHEHILINX KJIaCCOB HEOPTaHUYECKUX
coenuHeHui. ONpenensaTh peaklnio
Cpelbl pacTBOpa COJH B BOJE.
CocTaBiATh ypaBHEHUS PEAKLIMMA
TUJIPOJIN3a OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB

1.10. DaekTpoxumMuyecKue peakuuu (7 4acoB)

34 1 XHWMHYECKHE UCTOUYHUKH TOKA. OOBSACHATH NPUHLUT PAOOTHI
35 2 Psi cTaHgapTHBIX 27€KTPOJHBIX TOTEHIUAIIOB. rajlbBaHU4YeCcKoro 3emMeHTa. OObsSCHATD,
36 3 Koppo3ust MeTajuioB 1 e€ nmpenynpexkiaeHue. KaK yCTPOEH CTaHAapPTHBIM BOJOPOAHBII
37 4 DIEeKTpOIH3. anektpo. [lonb3oBarecs psioM
38 5 DIeKTPOIH3. CTaHJIAPTHBIX AIEKTPOIHBIX
39 6 O60061maronui ypok 1no Teme « JeKTPOXUMHUECKHE PEAKITUI) MOTeHIHANOB. OTIHYaTh XUMHYCCKYIO
40 7 KontpoabHasi padora 2 no temam «XuMUYECKHE PeaKIHI, KOPPO3HIO OT JIEKTPOXUMUIECKOH.
«PacTBOpBI», N «JJIEKTPOXUMHYECKHE PEAKIIHM. OOBACHATD NPUHIIHIIBL SalluThl
METAJUINYECKUX U3/IETUHN OT KOPPO3HH.
OOBACHATD, KaKH€ MPOLIECCHI
IPOUCXOJIAT Ha KaTOJE U aHOAE NPHU
AJIEKTPOJIN3€E PACIJIaBOB U PacTBOPOB
cosie. CocTaBisATE CyMMapHbI€
YpaBHEHUS PEaKIUN AIEKTPOIIN3a
Paznen 2 Heopranmueckasi xumus (22 yaca)
2.1. Merassl (12 yacoB)
41 1 OO6mas xapakTepUCTUKA U CITOCOOBI MOJyUYEHUSI METAJIJIOB. XapakTepu3oBaTh 0011e CBOWCTBA
42 2 0O0630p METAJUTMYECKUX AIIEMEHTOB A-TpyIII METAJUIOB U PA3bACHATh UX Ha OCHOBE
43 3 O030p MeTaJUIMYECKUX IIEMEHTOB b-rpynn TIPE/ICTABICHUI O CTPOCHHH aTOMOB




44 4 Menp. METAaJJIOB, METAJNIMUYCCKOM CBS3HU U
45 5 [{uHK. METaJUIMYECKOU KPUCTAIIINYECKON
46 6 Turan. Xpowm. pewmérke. mmocTpupoBaTh NpuMepamMu
47 7 JKeneso, Hukenb, miaruHa. CIIOCOOBI TIOJTYYCHHSI METAILJIOB.
48 8 C11aBBI METAIIIOB. XapakTepru3oBaTb XUMUYECKUE CBOMCTBA
49 9 OKCcHIBI ¥ THIPOKCHIBI METAJLIOB. merawios |A—IIA rpyrm u amoMuHus,
50 10 OKCcHIBl ¥ THIPOKCHIBI METAJLIOB. COCTaBJIAATb COOTBCTCTBYIOIINC
51 11 Ipaxmuueckas paboma 2 «Pemenne SJKCIEPUMEHTAIBHBIX 337124 ypaBHeHus peakimii. OObACHATH
0 TeMe «MeTaJIBDy. O0COOEHHOCTH CTPOEHHUS aTOMOB
52 12 | O6o6maromuil ypokx 1o teMe «MeTaib» XUMUYECKUX IIEMEHTOB b-rpynn
nepuoanueckon cucremst 1. H.
Jemoncrpauun. OGpasiibl METAIIOB 1 MX COSMHEHHI, crutapos, | MeHAeneesa. COCTABIATS ypaBHEHNs
BzaumoelicTBUE METAIIOB C KUCIOPOJOM, KHCIOTAMH, BOJIOM. pCaKINH, XapaKTCPUIYIOIIHX CBOUCTBA
Jloka3aTenbeTBO aM(pOTEPHOCTH aTIOMUHUS U €T0 THAPOKCHUIA. MCAH, HIHKA, TUTaH4d, XPOMA, 3KeJIesa.
BsauMoieiicTBIE MM 1 KeJe3a ¢ KUCIOPoIoM; B3auMoieiicTeue | LIPE/CKa3bIBATh CBOHCTBA CILIABA, 3HAs
ME/IM U JKele3a ¢ KMCIO0TaMu (CepHasi, comsitas). [lomyuenue ero coctas. OOBACHATD, KAK H3MEHAIOTCA
rugpokcunoB Meau (L) u xpoma (L), okcuma Memu. CBOMCTBA OKCUJIOB H THAPOKCHIIOB
B3auMoielicTBiE OKCHIIOB | THIPOKCHIOB METAILIOB C MCTAJIOB 110 ICpHOAaM 1 A-Tpynnam
KucaoTaMu. J[0Ka3arenbeTBO aM(pOTEPHOCTH COETMHEHUH XpoMa HEpHOANHCCKON Ta6n5/1m>1. OOBscHATE,
(L1I). KaK M3MEHSIOTCS CBOWCTBA OKCHIOB M
THAPOKCHIOB XMMHUYECKOTO DJIEMEHTA C
HOBBIIIEHUEM CTETNIEHH OKUCIEHUS €r0
aroMma. 3alMchIBaTh B MOJIEKYJISIPHOM H
WOHHOM BHJIE€ YPABHEHUS XMMHYECKUX
peaxIuii, XapakTePU3YIOIIMX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB 1
THAPOKCHIOB METAILIOB, a TaKKe
SKCIIEPUMEHTANILHO JOKA3BbIBATH HAIMYUE
STUX CBOMCTB. Pacro3HaBarh KaTHOHBI
CoJIE C MOMOIIBI0 KaueCTBECHHEIX
peakuui
2.2. Hemeransl (10 yacoB)
53 1 00630p HEMETAJLIOB. XapakTepu3oBaTh 0011e CBOWCTBA




54 2 CBolicTBa ¥ IPUMEHEHHNE BaXKHEMILINX HEMETAJUIOB.

55 3 OO01mmas XxapakTepucTHKa OKCHUIOB HEMETAJJIOB U
KHCJIOPOJCOICPKAIINX KHCIIOT.

56 4 OKHCIUTENbHBIE CBOMCTBA CEPHOM U @30THOW KHUCIIOT.

57 5 Bonoponbie coeTMHeHHs] HEMETAJIOB.

58 6 I'eneTnueckas CBS3b HEOPraHUIECKUX U OPTaHHMYECKHUX BEIICCTB.

59 7 I'eHeTHyeCcKas CBsI3b HEOPraHMYECKUX U OPTaHMYECKUX BEIICCTB.

60 8 Ilpakmuueckas paboma 3 «PenieHue IKCIEPUMEHTAIbHBIX
3aaa4 nmo reme «Hemeranabn.

61 9 O606maromuii ypok no teme «Hemetamis»

62 10 KonTtpouabnas pa6ora 3 no remam «Metanibh H

«HemeTaabn»

demoncTpauuu. O6pasipl HeMeTaJIoB. Mojienu
KPUCTANIMYECKUX  peIéToK ainMasa u rpadura. [Tonyuenue
aMMHaKa ¥ XJOpOBOJOpOJia, PaCTBOPEHHE HUX B BOJE,
JI0Ka3aTeJIbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3THX BEILECTB.
Coxuranue yriisi 4 cepbl B KUCIIOPOJIE,  OIpeNeleHHe
XMMHMUYECKHUX CBOMCTB ITPOJYKTOB cropanus. Bzaumonencrsue ¢
MEJbI0 KOHIIEHTPUPOBAHHOM CEPHOU KHUCIIOTHI,
KOHIIEHTPUPOBAHHOU M pa30aBIeHHOM a30THON KUCIOTHI

HEMETAJIJIOB U PAa3bsICHITh UX HAa OCHOBE
IIPEJICTaBICHUNA O CTPOCHUHU aTOMA.
HaseiBath 00s1acT MpUMEHEHHS
BXHEHIINX HEMETAJIOB.
XapakTepu30BaTh CBOMCTBA BBICIIMX
OKCHJI0OB HEMETAJIJIOB U
KHMCJIOPOJICOACPKALIUX KUCIIOT,
COCTaBIISATh yPaBHEHUS
COOTBETCTBYIOIIMX PEAKLIMN U
OOBSICHATH UX B CBETE IPECTaBICHUN 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKuusax U IEKTPOIUTUYECKON
nuccounanuu. CocTaBisATh ypaBHEHUS
peaxkuui, XapaKTepUu3yoLImx
OKHCIIUTEIbHBIE CBOWCTBA CEPHON U
a30THOM KHCJIOT. XapaKTepu30BaTh
U3MEHEHUE CBOMCTB JIETYYUX
BOJOPOJHBIX COEUHEHUH HEMETAIIOB
0 Nepuoy U A- rpynmnam
MEPUONYECKON cucTeMbl. Jloka3pIBaTh
B3alMOCBS3b HEOPTAHUYECKUX U
OpraHuyYecKkux coequHeHni. CoCTaBiIsITh
YPaBHEHHS XUMHUYECKHUX PEaKIIN,
OTPAKAIOIINX B3aUMOCBSI3b
HEOPraHUYECKUX U OPraHM4eCKHUX
BEUIECTB, OOBACHATh UX Ha OCHOBE
TEOPUH AIEKTPOJIUTUIECKON
JIMCCOITUAIIAY U TIPEJICTABIICHU 00
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX
npoueccax. [IpakTnuecku pacro3HaBaTh
BELIECTBA C TOMOUIbIO KaYECTBEHHBIX
peakuuii Ha aHMOHBI COCTaBIIATh
YpaBHEHHUs peaKLuii, XapaKTePU3YIOLINX




OKHCIIUTEIbHBIE CBOWCTBA CEPHON U
a30THOM KHCJIOT. XapaKTepu30BaTh
U3MEHEHUE CBOMCTB JIETYYUX
BOJOPOJHBIX COEUHEHUNA HEMETAIUIOB
0 NepUoy U A- rpynmnam
NEPUOANYECKON CUCTEMBI. /IoKa3bIBaTh
B3aUMOCBSI3b HEOPraHUYECKUX U
OpraHMYeCcKUX coequHeHU. COCTaBIsTh
YPAaBHEHUSI XUMUYECKUX PEAKLUH,
OTpaXKAIOIIKX B3aUMOCBS3b
HEOPraHWYECKNX U OPraHUYECKUX
BEIIIECTB, OOBSACHATH UX HAa OCHOBE
TEOPHH JIEKTPOIUTHIECKOU
JUCCOLIMALINY U ITPEJCTABICHUNH 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
npoueccax. [TpakTuuecku pacno3HaBarhb
BEIL[ECTBA C ITOMOIIBI0 KAYECTBEHHBIX
peakLyii Ha aHMOHBI

Pa3znen 3 Xumus v :ku3nb (6 4acoB)

63 1 XuMHs B TPOMBIIUIEHHOCTH. [IpUHIUITBI XUMHUECKOTO
MIPOU3BOJICTBA.

64 2 XUMHKO-TEXHOJIOTHUECKUE MPUHIUIBI TPOMBIIIIEHHOTO
noJrydeHust MetauioB. [Ipon3BoacTBO YyryHa.

65 3 [Ipon3BOACTBO CTANIN.

66 4 Xumus B OBITY.

67 5 XHUMHYECKask TPOMBIIUIEHHOCTh M OKpPYXKaroIIasl Cpesia.

68 6 Hrorosslii ypok 1o kypcy xumuu 11 kiacca.

Jemoncrpanuu. O6pasisl CpeicTB OBITOBOM XUMHUU, HHCTPYKIUH
10 UX MPUMEHEHUIO

OOBsACHATH HAyYHBIE TPUHITUITBI
MPOMU3BOJICTBA HA TPUMEpPE
MIPOU3BOJICTBA CEPHOM KHUCIIOTHI.
HepC‘II/ICJ'IHTI) IMPUHIOHUIIBI XUMHYCCKOT'O
IIPOU3BOJICTBA, UCIIOJIB3YEMBIE IIPU
MOJTYYECHUH YyT'yHa.

CocTaBiATh ypaBHEHUS XUMUYECKHUX
peakiuil, NPOTEKAOIINX MPH MTOIYIECHUN
Yyr'yHa U CTaJIH.

Cobmonats mpaBuiia 6€30TacHOM
paboThl CO cpeAcTBaMH OBITOBOMA
XUMUH.

OOBSACHATH IPUYUHBI XUMUYECKOTO
3arpsi3HEHUS BO3/1yXa, BOJOEMOB M TTOYB




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIA YYEHUKA

» Xumus, 10 knace/ Pynsuruc I'.E., @enpaman @.I°., AknunonepHoe oomectBo «M3narenscTBo «IIpocserienne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



