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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma Mo XMMHUHM Ha YpOBHE CpeJHEro oOmiero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii ®enepanumny,
TpeOOBaHUI K pe3yapTaTaM OCBOCHUS (hefepaibHOM 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO O0IIEero
obpazoBanus (DPOII COO), npencrabieHHbIXx B DefepaibHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XHMHS» B
oOpa3oBaTenbHbIX  opranumszauusax  Poccuiickoit ~ @exepanuy,  peaqu3ylOlIUX  OCHOBHbBIE
o0Opa3oBaTeNnbHble MPOrPaMMbl, U OCHOBHBIX MOJIOKEeHHH «CTpaTernu pa3BUTHUS BOCHHTAHUSA B
Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOJIX0JI0B K pa3pabOTKe MPOrpamMMbl 0 XMMHH, K OIPEICICHUIO OOIIeH cTpaTeruu
oOyueHusi, BOCIIUTAHUS U PA3BUTHS OOYYAIOMIMXCS CPEICTBAMU y4eOHOIro MpeaMera «XUMHUS» s
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHLenTyajabHble mnosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COJNEpIKaHUs, Pe3ylIbTaTOB OOydeHUs W TPEeOOBaHWH K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumudeckoe 00pazoBaHue, MOJydaeMoe BBITYCKHUKaMU 00I1e00pa3oBaTeIbHON OpraHu3alu,
SBIIAETCS HEOThEMJIEMOW dYacTbio MX 00pazoBaHHOCTU. OHO CHYKUT 3aBEpUIAIOIIUM STaroM
peanu3ali Ha COOTBETCTBYIOLIEM €My O0a30BOM YpPOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMHYECKOTO 00pa3oBaHMs. OTH LEHHOCTH KacaloTCs IIO3HAHUS 3aKOHOB
IpUpObl, (POPMUPOBAHHS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YEJIOBEKa, a TaKXkKe HKOJOTHYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0pOBBIO U NPUPOAHON cpene. Peannsyercs xumudeckoe
oOpa3zoBaHHe O0OYyYalOUIMXCS HAa YypPOBHE cpeaHero oOmero oOpa3oBaHMSI CpPEACTBAMU y4eOHOTO
npeaMera «XUMHs», COIEpKaHUe U MOCTPOEHHE KOTOPOTO ONpEAETICHBl B MPOrpaMMe 10 XUMHUH C
yuéToM cnenu(uKu HayKd XUMHH, €€ 3HA4YeHUS B TO3HAHUHM TPUPOJABI U B MaTEPUANBHON >KU3HU
obmiecTBa, a TaKke € Y4€TOM OOIIMX IeJied W MPHHLUIOB, XapaKTEePU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obmiero oopaszoBanus B Poccuiickoit deneparui.

XuMHsT Kak JJIEMEHT CHUCTEMbI E€CTECTBEHHBIX HayK HWIpaeT 0coOyl pOJIb B COBPEMEHHOM
[UBWIN3ALMU, B CO3JaHUU HOBOW 0a3pl MaTepHadbHOH KyabTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHHE IEJIOCTHOTO IMpeJICTaBIeHUs 00
OKpY>KaloIleM MHUpe KaK 0 €IUHCTBE MIPUPOIBI M YeJIOBEeKa, KOTOpoe (POpMHUPYETCsi B XUMUU Ha OCHOBE
MOHWMAaHMs BEUIECTBEHHOTO COCTaBa OKPYKAMOMIETO MHPA, OCO3HAHHS B3aMMOCBSI3U MEXIY
CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSIMHU TIPUMEHEHUSI.

TecHo B3auMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTajla HEOThEeMIIEMOU
YacThI0O MUPOBOH KyJIbTYpbl, HEOOXOJMUMBIM YCIOBHEM YCIELIHOTO TPpyJa U >KU3HU KaKIOro 4ieHa
obmectBa. CoBpeMeHHass XHMMHs KaK HayKa CO3MJaTe]bHAs, KaK HayKa BBICOKHX TEXHOJIOTHH
HampaBJICHa Ha pelleHue TII00AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BHTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKO, MUIIEBOM, IKOJIOTMUECKON OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBMM ¢ OOmMMH IeNsSMH M TNPUHLMIAMH CpeIHEro oémero oOpa3oBaHUsS
conepxkanue npenmera «Xumus» (10—11 xmaccel, 0a30BBI ypOBEHb H3yUEHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYpHYIO TOJArOTOBKY OOy4aromuxcs, HEOoOXOIuMYyI UM s
BBIPAaOOTKM MHMPOBO33PEHUECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOUEHHS B JKU3Hb COLIMYMA,
MPOAOIDKEHHS 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBngomuMy npeaMera «XUMUs» SBISIOTCA 0a30Bble Kypchl — «Opranuyeckas XuMus» u
«O0masi U HeopraHudeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSl KOTOPBIX SIBISIOTCS



OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHWH IO HEOPTraHWYECKOW XWMHUM (C BKIIOUYCHHEM 3HAHHUH W3
o0mell XUMUU) U OpraHndeckoi xumuu. PopMHpPOBaHKWE AAHHOW CHUCTEMbI 3HAHUWA MPU W3YUYEHUH
mpeaMera 00ECIeYMBAET BO3MOXKHOCTH PACCMOTPEHUSI BCETO MHOTOOOpa3usi BEIIECTB HA OCHOBE
OOINX MOHSTUA, 3aKOHOB M TEOPUN XUMHH.

Crtpykrypa coaepxkanusi KypcoB — «Opranuueckas xumus» U «OOmas ¥ HeopraHuyeckas
XUMES» cPopMHpOBaHA B TIporpamMMme IO XWMHH Ha OCHOBE CHCTEMHOTO MOJIXO0Ja K H3YYEHHUIO
yuyeOHOro Marepuajia W OOYCIIOBJIEHa HWCTOPUYCCKH OOOCHOBAHHBIM pA3BUTHEM 3HAHHWN Ha
ONpeNeIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMMHHM BEILECTBA
paccMaTpuBarOTCsl Ha YPOBHE KJIACCHUECKOW TEOPUU CTPOECHHSI OPraHUYECKHX COCJUMHEHHUMN, a TaKkKe
Ha YPOBHE CTEPCOXMMHYECKHUX U 3JECKTPOHHBIX MPEACTABICHUN O CTpoeHHMH BemiecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHUU — OT YIJIEBOJOPOJIOB JI0 CIOKHBIX OMOIOTHYECKU
aKTUBHBIX COEIMHEHUH. B Kypce opraHnyeckoil XMMHUU MOJY4YaloT pa3BUTHE CHOPMHpPOBAHHBIC Ha
YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHMs MEpBOHAUYATIbHBIC MPEICTABICHUS O XUMHUYECKOU CBS3H,
KJIACCU(PMKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBONCTB BEIIECTB OT HMX CTPOEHUs, O
XMMHYECKON PEaKIIuu.

ITon HOBBIM yrimom 3peHuss B mpeamere «Xumus» 0a30BOr0 YPOBHS paccMaTpHUBAaeTCA
W3YYCHHBI Ha ypOBHE OCHOBHOrO o00mero oOpa3oBaHUS TEOPETUYECKUH MaTepuan u
(aKTOJIOTHUECKHE CBEICHUS O BEIIECTBAX M XHMHYECKOH peakiuu. Tak, B 4YacCTHOCTH, B Kypce
«OOmmass ¥ HeopraHuyeckass XUMHUS» OOyUYalOIIMMCS TMPEIOCTABISIETCS BO3MOXKHOCTH OCO3HATh
3HaYEHUE TMEPUOJMYECKOTO 3aKOHA C OOILIETEOPETHUYECKUX W METOJIOJIOTMYECKUX MO3MIMM, TIydxke
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIMI 9TOro 3aKOHa — OT 00oOmIaromiei 10 oObsACHSIOMEN U
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHM O BaKHEHMIIMX BEHIECTBaX, MX COCTaBE, CTPOCHHUM, CBOWMCTBAX W
MPUMEHEHUH, a TAaK)K€ O XMMHYECKUX PEaAKIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nonoJHsierca B Kypcax 10 u 11 kiaccoB aneMeHTamMu CoAepKaHus, UMEIOIUMHU KYJIbTYPOJIOTUUECKHUI
Y TPUKJIAAHON XapakTep. DTU 3HAHUS CMOCOOCTBYIOT MOHHMMAHUIO B3aUMOCBSI3H XUMHH C JAPYTHMH
HAayKaMH, pacKpbIBalOT €€ pojb B MO3HABATEIbHOM W MPAKTUYECKOW MESATEIbHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCITUTAHUIO YBaXEHHS K MPOIECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTHYECKHUX
MPUJIOKEHUH XWMHUH, TMOMOTAIOT BBIMTYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO
3HAYUMBIX MPOOJIEMax, CBA3AHHBIX C XUMHUEH, KPUTHIECKH OCMBICIUBATh WH()OPMAIUIO U TIPUMEHSITh
€€ UIA  TIONOJHEHWsS  3HAHWM, PENIEHUS  WHTEIUIEKTYyaJIbHbIX M JKCIEPUMEHTAJIbHbBIX
HCCIIeIOBATENLCKUX 3a/ad. B 1enoM copepxkanue ydeOHOro mnpeamera «XUMHS» JaHHOTO YpPOBHS
W3YYCHHUS] OPUEHTHPOBAHO Ha (POPMHUpPOBAHUE y OOYYAIOMIMXCS MHPOBO33PEHUECKON OCHOBBI ISt
MOHUMaHuS (PUIOCOMCKUX HJIIeH, TaKuX KakK: MaTrepuajbHOE EIMHCTBO HEOPTaHUYECKOTO |
OpPraHUYECKOTO MUPA, 00YCIIOBJIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM M CTPOEHHEM, ITO3HABAEMOCTh
MPUPOIHBIX SBICHUN MyTEM DKCIEPUMEHTa M PEIICHUs MPOTUBOPEUHI MEXIy HOBBIMH (DakTamu U
TEOPETUYECKUMH TPEINOCHUIKAMH, OCO3HAHHUE POJIM XUMHUU B PEIICHUH IKOJIOTHUYECKHUX MPOoOIeM, a
TaKKe TPoOJIeM cOepexeHUsT YHEPreTHUYECKUX PECYpCOB, CHIPhS, CO3JaHUS HOBBIX TEXHOJOTHUH W
MaTepHayoB.

B mutane pemieHus 3a7ad BOCIUTAHUS, Pa3BUTHUS U COIUANTHM3AIMHM OOYYAIOUIUXCS TPUHSATHIC
MpOrpaMMONl IO XHMHUM MOAXOAbl K ONPEACIICHUIO COAEpPKAHUS U TIOCTPOCHUS MpeaMeTa
npenycMaTpuBaioT (GopMUpoBaHNE YHUBEPCATBHBIX YUeOHBIX ACHCTBUI, UMEIONINX 0a30BOE 3HAUECHUE
JUIS  pa3lMYHBIX BUAOB JAESITEIBHOCTU: pelIeHUs MnpobieM, IMOKcKa, aHanmu3a U 00paboTKu
uH(pOpMaNUK, HEOOXOAUMBIX MJIS TPUOOPETEHHUS ONbITa MPAKTUYECKONM U HCCIEI0BATEIbCKOM
JEATEIIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IO3ZHAHUU XUMHH.



B npakTtuke npenonaBaHus XMMHUHM Kak Ha ypOBHE OCHOBHOTO OOIIero o0pa3oBaHMs, TaK U Ha
YPOBHE CpeAHEro 00IIero oopa3oBaHus, MPU OMPEACICHUHN COACPKATSILHON XapaKTePUCTUKH LIEJICH
W3YYCHHS TpPEJAMETa HANpaBIICHUEM TIEPBOCTEIICHHOW 3HAYUMOCTH TPATUIIMOHHO TPU3HAETCS
dbopMUpOBaHHE OCHOB XHUMHUYECKOW HayKd KakK oO0JIacTU COBPEMEHHOTO €CTeCTBO3HAHUS,
MIPAKTUYECKON JIEATEIbHOCTH YeJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHHS TaKOW MOIXOJ] K OMPEICIICHUIO IeJeH M3y4YeHHS TpPeIMeTa SBIISICTCS
BIIOJTHE OTIPaBIaHHBIM.

CornacHo 1aHHOI TOUYKe 3pEHUS TVIABHBIMH LIEISIMH U3Y4YEHHUS IpeameTa «XuMush» Ha 6a30BOM
ypoBHe (10 —11 ki1.) ABISAFOTCS:

e (opmupoBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK BaKHEWIIEH COCTABIAIOIIEH €CTeCTBEHHO-
HAayYHOW KapTHHBI MHPA, B OCHOBE KOTOPOU JIeKAT KIFOYEBBIC MOHSATHUS, (YHIAMEHTAIbHBIC
3aKOHBI M TEOPHH XUMHH, OCBOCHHEC SI3bIKA HAyKH, YCBOCHHEC WM IOHUMAaHHE CYIIHOCTH
JOCTYMHBIX 0000IIEHUII MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C HMCTOpUEH HX
Pa3BUTHUA U CTAHOBJICHHUS;

e (opmupoBaHuE W pa3BUTHE MPEJICTABICHUA O HAYYHBIX METOJaX IIO3HAHMS BEIIECTB U
XUMHUYECKHUX PeaKIuii, HEOOXOAUMBIX AJIsi IPHOOPETEHUSI YMEHUM OPUEHTHPOBATHCS B MUPE
BEIIECTB W XUMHUYECKUX SBJIICHUW, WMEIOIIUX MECTO B TIPHUPOJE, B TNPAKTHUECKOU U
MIOBCEIHEBHOMN JKU3HH;

® pa3BHTHC YMCHUU U CIOCOOOB JCSATEIHLHOCTH, CBS3aHHBIX C HAOIIOJCHUEM H OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHHEM MPaBIII 0€30M1aCHOT0 0OpaIeHHUs C BEIIECTBAMU.

Hapsiny ¢ atuMm, conepkaTenbHas XapaKTepUCTHKA ILeNell W 3ajady M3y4yeHUs MpeaMeTra B
MporpaMMe Mo XMMHUHU yYTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IPHUOPUTETAMHU B
cucteMe cpeaHero oOmero oopazoaHusi. CeromHss B MPEMNOJaBaHUM XWMHUH B OOJBINCH CTETICHU
OTIAETCsl MPEANOYTCHHE MPAKTUICCKOW KOMITOHEHTE COJIep)KaHUsi OOydeHHs, OPUSHTHPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHHUKA 00I111€00pa30BaTEIbHON OpraHMU3alliy, BIAJACIONIEr0o He HaOOpoM 3HaHHM, a
(YHKIIMOHATTBHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMH aKTHBHOTO TMOJIYYE€HUs 3HAHUU U
MPUMEHCHHS UX B PEATHHOMN KH3HU JIJIS PEIICHHSI TPAKTHICCKUX 33]1a4.

B cBsI3M ¢ 3TUM TIpW U3YyYEHUU MpeaAMeTa «XUMUS» JOMUHHUPYIOIEe 3HAUCHUE MPHOOpPETaroT
TaKue e U 33aJ1a4u, KaK:

ajanrtanus oOydaroluxcss K YCIOBHUSIM TWHAMUYHO pa3BUBAIOLIETOCsS MHpa, (HOpMUPOBAHUE
WHTEJUICKTYaJIbHO ~ Pa3BUTOM  JUYHOCTH, TOTOBOH K CaMOOOpa3oBaHWIO, COTPYAHUYECTRBY,
CaMOCTOSITEIbHOMY TPHUHSATHIO TPAaMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHrue y 00yYarOIIUXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHI), UMEIOIINX
VHUBEPCATHHOE 3HAYCHUE JUTSI PA3JIMYHBIX BHJIOB JCITCILHOCTH: PEIICHHS MPO0JIeM, ITOUCKa, aHAIN3a
u o0paboTKu MHGPOpPMAIMU, HEOOXOIMMBIX Ui HPUOOPETEHUs OIbITa JEATENbHOCTH, KOTOpas
3aHMMaeT BaXKHOE MECTO B TO3HAHMM XWMHHU, a TaKXKe IS OLUEHKH C TO3WIHHA JKOJIOTUYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB MU XMUMHUYECKHUX TMPOIIECCOB HAa OPraHM3M YeloBeKa U
MIPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, HHTEUICKTYAIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
o0yJaromuxcsi: CltocOOHOCTH CaMOCTOSITEIbHO IPUOOPETATh HOBBIE 3HAHMSI 10 XMMHUH B COOTBETCTBUU
C XKU3HEHHBIMH MOTPEOHOCTSIMH, UCIOIB30BAaTh COBPEMECHHBIE WH()OPMAIIMOHHBIC TEXHOJOTHH IS
MOKCKA U aHajIn3a y4eOHOH 1 Hay4YHO-TIOMYJIpHONU HH(OPMALU XUMUYECKOTO COACPKAHMUS;

¢dbopMupoBaHHE M PAa3BUTHE y OOYYAIOIIUXCS ACCOLMATUBHOIO M JIOTMYECKOTO MBIIIICHHUS,
HaOJII0IaTEIPHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIpY IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,



BOCIIUTaHHUE Y 00YYAIONMXCsl YOSKKIEHHOCTH B TYMaHHCTUYECKON HAINPABICHHOCTH XUMUH, €€
BaKHOU PoOJIk B pCUHICHHUN I‘HOGaJIBHBIX HpOGJ’IGM palluOHAJIBHOI'0 NPHUPOAOIIOJIb30BaAHUA, IMOIMMOJHCHHUA
JHEPreTHYECKUX PECYPCOB U COXPAHEHHS MPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTU
OCpe)KHOTO OTHOIICHHS K TIPUPOAEC M CBOEMY 3II0OPOBBIO, a TakkKe MPHOOPETCHUSI OIbITa
WCIIOJIb30BAHUS MTOJYYCHHBIX 3HAHUH ISl IPUHSATUS TPAMOTHBIX PEIICHUH B CUTYAIUsX, CBSI3aHHBIX C
XUMHUYCCKUMU SABJICHUAMU.

B yue6GnoM mane cpeanero odiiero oOpa3oBaHus IpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOJUT
B COCTaB MpeaIMEeTHON obsacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO1m1ee YyuCIo YacoB, OTBENEHHBIX ISl H3YYCHUsI XMMHHU, HAa 0a30BOM YPOBHE CPEIHEro 00IIero
oOpa3zoBanusi, coctaBisgeT 68 gacos: B 10 kimacce — 34 gaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1
4ac B HECIIIO).



COJEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHH

IIpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B ITOJYYCHUH HOBBIX
BEIIECTB W MaTepuayioB. Teopus CTpOeHHs OpraHuyeckux coeauHennii A. M. bytiepoBa, eé
OCHOBHBIE TOJOXKEHUs. CTpyKTypHBIE (OPMYJIBI OPraHWYECKHX BEHIECTB. ['OMOiOrus, uzomepus.
XuMuyeckas CBsI3b B OpraHM4ECKUX COCIUHEHUSIX — OJJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o KiacCUpUKALMKU OPraHMYECKHUX BellecTB. HoMeHkIaTypa OpraHMYecKHX
COeMHEHUIl (cucTeMaTHyecKas) W TpUBUAJIbHBIE HAa3BaHUS Ba)KHEHIIUX IpeICTaBUTENEH KJIaccoB
OpPraHMYECKUX BEIIECTB.

OKClepUMEHTAJIbHBIE METO/bl M3yY€HHUS BEIIECTB W UX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpraHMYEeCKMX BELIECTB M MaTepuaJlaMd Ha MX OCHOBE, MOJICJIIMPOBAHUE MOJIEKYJ
OpPraHUYECKUX BEILECTB, HAOJIOJCHUE U ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB MO IPEBPAILECHHIO
OpPTaHUYECKUX BEUIECTB IPU HArpeBaHWU (IUIABIICHHE, OOYTITMBAaHHUE U TOPEHHE).

YriaeBoaopoasl

ANKaHBl: COCTaB M CTPOCHHME, TOMOJOTMYECKHMH psa. MeraH M 3TaH — mpocTeHiue
NIPEJCTaBUTENIN ANKAHOB: (PM3WYECKHE U XMMHUYECKHE CBOMCTBa (peakLuu 3aMeIleHUs] U TOpeHHs),
HaXO0XJIEHHUE B IPUPOJIE, OTYUEHHE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN psl. OTUJIEH W TMPONUJIEH — MpPOCTEHIIne
NPEJCTaBUTENIN AJKEHOB: (U3MYeCKHMe M XUMHUYECKHEe CBOWCTBA (peakiuu TUAPUPOBAHMUSA,
raJJOTeHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJTMMEpU3allin ), OJydeHHe U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u wmerwnOyraaueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKUE
cBoiicTBa (peakius noaumepusanun). [lonydeHre CHHTETUYECKOTrO KayuyKa U Pe3UHBI.

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJOTHUECKUI psii. ALIETHIIEH — NpOCTEeHIINi
NPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOEHHUE, (u3MyYeckrMe U XHUMHYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIIH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apennl. ben3onm: cocraB, cTpoeHue, (Qu3MUECKHME W XUMHUYECKHE CBOWMCTBA (peakuuu
raJJOTeHUPOBAHUS W HUTPOBAaHMA), NOJIY4YeHUE U MpuUMeHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceolucmea (peaKyuu 2ar02eHUPOSaAHUs U HUMPOBAHUS), NOLYYEHUe U
npumeHenue. TOKCUYHOCTH apeHOB. I 'eHeTHuecKast CBSA3b MKy YIII€BOJAOPOJaMHU, MPUHAIJIEKAIIUMU
K pa3jMyYHbIM KJIaccaM.

[IpupoHbIe HCTOYHUKH YIIIEBOI0po10B. [Ipupoansblii ra3 u nomyrHele HeTsIHbIE Ta3bl. HedTh
u e€ mnpoucxoxiaeHue. CrocoObl mnepepabOTKH He(PTH: MEPeroHKa, KPEeKUHI (TEPMUYECKUH,
KaTaJuTH4eckuii), mupoinus. [Ipoaykrsl nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yrosib ¥ MPOJYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METO/bl M3yYEHHUS BEIIECTB U UX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3laMu IjIacTMacc, KaydyyKoB M pe3uHbl, Koiuekiun «Hedts» u «Yroiaby, MoAeIMpoBaHUE
MOJIEKYJI YTJIEBOAOPOAOB U IaJlOT€HONPOU3BOIHBIX, IPOBEICHUE MPAKTUUECKOW paboThl: MOJyYEHHE
STHJICHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.




Boruncnenus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HCXOTHOIO
BELIECTBA WJIN MPOJIYKTAa PEakLUU M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO M3 MCXOJHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxanye oprannyeckune coeinHeHust

[IpenenbHble OAHOATOMHBIE CIIUPTHL. METaHOM U 3TAHOJ: CTPOCHUE, (PU3HUECKUE U XUMHUYECKHEe
CBOMCTBa (peakUMM C aKTUBHBIMU MeETa/llaMH, TaJIOT€HOBOJOPOAAMM, TOpPEHHUE), NPUMEHEHUE.
Bonopoansie CBSI3U MEXAy MOJIEKYJAaMHU CHOUPTOB. JleCTBME METaHOJAa W 3TAHOJIA HA OPraHU3M
YeloBeKa.

MHoOroaToMHbI€ CIIUPTHL. DTUICHTIMKONIb U TIUIEPUH: CTpOeHUE, U3NYECKUE U XUMHYECKHE
CBOMCTBa (B3aMMOJAEWUCTBHE CO LIEIIOYHBIMM METaVIaMH, Kau€CTBEHHAsl PEaklMsl Ha MHOTOATOMHbIE
cnupthl). JlelicTBre Ha OpraHu3M yenoBeka. [IpuMeHenre raunepuHa u 3TUICHTJTUKOJIA.

@DeHo: CTpOCHHE MOJIEKYINbI, (PU3NYecKrue U XUMHUYECKHe CBOMCTBa. TOKCHMYHOCTH (peHona.
[Ipumenenue denomna.

Anbnerunpl U kemornvl. DopMalbIeTHA, aleTaIbICIH/: CTPOCHUE, (PU3HMUECKIE U XUMHUYECKHUE
CBOMCTBAa (peakuMM OKHUCIEHHS M BOCCTAaHOBJIEHHUS, KAaueCTBEHHBIE pEaKIMM), I[OJIYy4eHHE U
MIPUMEHEHHUE.

OAHOOCHOBHBIE TpeJelibHbIe KapOOHOBBIE KHCIOTHL. MypaBbHHAasT M YKCYCHasi KHCIOTHI:
cTpoeHue, (pU3NYECKHe M XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME JUIS Kiacca KHUCIOT, PEaKIus
sTepuduKalmm), noydeHue u npuMeHenue. CreapuHoBas U OJEMHOBAsI KUCJIOThI KaK IMPEICTaBUTEIH
BBICIIMX KapOOHOBBIX KHCIOT. Mbljia KaK COJIU BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACeHCTBUE.

CrnoxHble 3QUpBI KaK MPOU3BOIHBIE KApOOHOBBIX KUCIOT. ['naponu3 ciaoxHbIX 3¢upoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornaeckas posiab KUPOB.

VYrieBonpl: coctaB, KiacCHU(pUKAIMA YTIEBOJOB (MOHO-, AM- U Tonucaxapunbl). [nmokoza —
MPOCTEHUIINIA MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIbI, (U3NUECKUEe U XUMUYECKHE CBOWCTBA
(B3aumogpeiictBue ¢ ruapokcunom meau(ll), okucinenne ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE IIIIOKO3bl), HAXOKJEHUE B MPUPOJE, IPUMEHEHUE, ONOJIOTUYECKasi POJlb.
®orocunTe3. PpyKkTO3a KaK U30MEp TITHOKO3bI.

Kpaxman m nemmonosa Kak OpupoHble nonuMepsl. CTpoeHHME KpaxMmala M ILIEJUIFOJIO3BI.
du3nuecKre 1 XMMUUYECKHE CBOMCTBA Kpaxmaina (TUAPOIN3, KAYECTBEHHAs PEAKIIUsS C HOJ0M).

OKCliepUMEHTAJIbHbIE METO/bl M3yY€HHUs BEUIECTB W UX [peBpallleHui: MpOoBEICHHE,
HaOJII0/IeHNEe U OINHCaHUE JEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CIMPTOB, KAUECTBEHHBIE pEaKIUu
OJTHOATOMHBIX CIUPTOB (OKMCIEeHHE OdTaHona okcugoM Meau(Il)), MHOroaTOMHBIX CHUPTOB
(B3aumonerictBue rmnepuHa c rtuapokcuaoM wmeau(ll)), anprerunoB (OKUCIEHHWE aMMHUAYHBIM
pactBopom okcuma cepedpa(l) m rugpokcuaom menu(ll), B3ammomelcTBHE Kpaxmana C HOIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnsie 3amaymn.

Bbruuciienus mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BELIECTBA WJIM MPOJIYKTa peaklUU MO MU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJAHOTO M3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepikaliye opraHn4eckie CoOeIMHEHUS.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHHMuecKue coeauHeHus. dusznyeckue U XUMHUYECKUE
CBOMCTBAa aMUHOKHUCIIOT (Ha mpUMepe IuIHa). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTupl.

benku kak npuUpOIHBIE BBICOKOMOJEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs H
TPETUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENKOB: THIPOJNH3, JCHATypalus,
KayeCTBEHHBIC PEaKMU Ha OCJIKH.



OKcIepUMEHTAIIbHBIE METO/Ibl N3YUEHHS BELIECTB U UX MPEBPALLCHUN: HAOII0ACHNE U ONIUCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OCIKOB IPU HArpeBaHUU, IBETHBIC PEAKIH OCIIKOB.

BbicokoMos1eKyIsIpHbIE COeIMHEHU

OCHOBHbIE TOHSATHS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEpPU3ALUM, CPEeIHAsA MOJIeKyJsipHas Macca. OCHOBHBIE METO/bI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COCMHEHUI — OTMMEpH3alus U MOJIUKOHICHCALIUS.

DOKcliepUMEHTaIbHbIE METOJbl W3YYEHHsI BEIIECTB M HX MPEBpAILCHHUI: O3HAKOMJICHHE C
o0pa3laMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MexnpeaIMETHBIX CBsA3€M Ipu M3ydeHMM opraHuuyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BAHNE KaK OOMIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK W TOHSATHHA,
SBJISIOIIMXCS] CHCTEMHBIMHU U151 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOw1re ecTeCTBEHHO-HAY4HbIE MOHATHS: SBJIEHUE, HAy4yHbIH (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHaM3, CHHTE3, KIAacCH(PUKAIUs, TEePUOTUIHOCTh, HAOIIOICHHE, W3MEpEHHe, JKCIEPUMEHT,
MO/JICIIUPOBAHUE.

®dusmka: marepus, HEprus, Macca, aToM, 3JIEKTPOH, MOJEKYJa, SHEpreTUYeCKUi YpOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BELIeCTBA, (PM3NYECKHUE BEIUYMHBI M €IUHMIIBI MX
M3MEpEHUsI.

Buomorusi: knerka, opranm3Mm, Ouochepa, oOMEH BEIIECTB B OpraHm3me, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OEIKHU, YIIIEBObL, JKUPHI, (DEPMEHTBHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPO/JIbl, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoNOTHS: TNHUIIEBBIE MPOIYKTHI, OCHOBHI PAIlMOHAIGHOTO ITMTAaHHS, MOIOIINE CPEJICTBa,
JIEKQpCTBEHHBIE M KOCMETHYECKHE TMperaparsl, MaTepHallbl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUSA

Teoperuuyeckne 0CHOBbI XMMHH

XUMHYECKHUH 2JIeMEHT. ATOM. SIIpo aTroma, H30TOMBI. DIEKTPOHHAs 0007I09Ka. DHEPTETHUESCKIE
YPOBHH, MOJIYypOBHU. ATOMHBIC OpOHMTaNH, S-, P-, O- 31memMeHTh. OCOOCHHOCTH paclpeieICHuUs
ANIEKTPOHOB TIO OpOWTaIsIM B aTOMax »JJIEMEHTOB IMEPBBIX YETHIPEX TMEPUOAOB. DIIEKTPOHHAS
KOH(UTYypalusi aTOMOB.

[Tepnonnueckuit 3akoH u [lepnoandeckas cucrema xumudeckux snemeHTos /1. 1. Menneneesa.
Csa3p mepuoamueckoro 3akoHa u Ilepuoamueckoil cucrembl Xumudeckux isnementoB [[. .
MeHnaeneeBa ¢ COBPEMEHHON Teopueld CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOICTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYMIaM U TIEPHOJIaM.
3HavYeHNE MEPUOTUICCKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

CrtpoeHnue BemecTBa. XUMHUECKask CBsA3b. BHUIIbI XUMHUYECKON CBSI3U (KOBaJIGHTHAS! HETOJSIpHAs
U TIONSIpHAs, MOHHAs, MeTaJuTMuecKas). MexaHu3Mbl 00pa30BaHUSI KOBAJICHTHOW XMMHYECKON CBS3U
(oOMeHHBIN U JOHOPHO-AaKIENTOPHBIN). BogopoaHas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPUIIATETLHOCTD.
Crenensb okucieHus. MIOHbI: KATHOHBI U AHUOHBI.

BemiectBa MONEKYISIPHOTO W HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. TUNBl KPUCTAUIMUYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBAa BEUIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.



[lonsiTne o aucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOPBL. MaccoBas [0Jis
BELIECTBA B pacTBOPE.

Knaccudukanus Heopranmveckux coefauHeHuil. HoMmMeHkmaTypa HEOpPraHMYECKHX BEILECTB.
['eneTnyeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, IPUHAUICKANX K PA3TUYHBIM KJIACCAM.

Xumuyeckass peakuus. Kraccubukanus XuMHYECKMX peakiuil B HEOPraHW4YecKol u
OpraHWYECKOM XHMMHH. 3aKOH COXpPaHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHHUs W MPEBpPAILCHUS
SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pa3iuuHbIX (akTopoB. OOpaTUMble peakIHH.
Xumnueckoe paBHoBecHue. DaKkTOphI, BIMSIOLIIME HA COCTOSHUE XMMHUUYECKOro paBHoBecus. [IpuHumn
Jle Ularense.

Onextponutuueckas aucconuanus. CunbHble UM cialOble anekTposnThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJlbHasl, IEJTOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH.

DKCIEPUMEHTAIBHBIE METOJIBI M3y4YEHHUs BEHIECTB U MX MPEBPAILCHUN: JEMOHCTpalUs TaOJIuIl
«Ileppoguyeckas cucreMa xumudeckux d3iieMeHToB JI. M. MeHnneneeBa», H3ydeHHE MOAECIEH
KPUCTAINTMYECKUX PEHIETOK, HAOIIOICHHE U OMMCAaHUE JEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OIMBITOB
(paznoskeHue MepoKCHIa BOJOPOJa B MPUCYTCTBUM KaTaiau3aTopa, ONpeAeliCHHE CPeIbl pPacTBOPOB
BEIIECTB C IOMOUIBI0 YHHBEPCAILHOTO WHAMKATOPA, PEAKIUH HOHHOTO OOMEHa), MpOBEACHUE
MPaKTUUECKON paboThl «BiMsiHuE pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKIIHI.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUSIM XMMHUYECKHX PEaKLMid, B TOM YHCIIE TEPMOXHMHUYECKHE PACUETHI,
pacuéThl ¢ UCIIOJIB30BaHNEM OHATHUS «MACCOBast OIS BEIIECTBAY.

Heopranunueckasi xumust

Hewmerannsl. Tlonoxxenne HemeramioB B [lepuogudeckoil cucreMe XMMHUYECKUX 31eMeHTOB /l.
N. MenneneeBa 1 0COOEHHOCTH CTpOeHUS aTOMOB. Du3nueckre CBONCTBA HEMETANIOB. AJUIOTPOIUS
HEMEeTaJUIOB (Ha MpuUMepe KUciaopoaa, ceprl, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXXHEUIITUX HEMETAJJIOB (TaJOT€HOB, CEPHI, a30Ta, Gocdopa, yriepoaa
Y KpEMHHUS) U UX COeTUHEHUH (OKCHUIOB, KICIOPOACOAEPIKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHHIA).

[IpuMeHeHne Ba)KHEUIIIUX HEMETAJIOB U UX COETUHEHUHN.

Meramnsl. Ilonoxenune MeramioB B llepuonnueckoll cucreMe XMMHUYECKUX 3ieMeHToB [l. M.
MenneneeBa. (OCOOCHHOCTH CTPOEHHUS DJICKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOmme
¢usnueckue cBoiictBa MerayuioB. CIIaBbl METANIOB. JJNEKTPOXMMHUYECKUN Psii  HaMpsHKEHUN
METaJUIOB.

XWMHYECKUE CBOMCTBA BAXKHEWINIMX METAJUIOB (HATPUM, KAJIWH, KAJIBIMA, MAarHUM, aJIOMHHHMH,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHHM.

O6mue cnocoObl moydeHus MeTauioB. [I[puMeHeHue MeTamuioB B OBITY U TEXHUKE.

DKCNepUMEHTAIbHBIE METOJIbl M3YUYE€HHs] BELIECTB M MX IMPEBpALICHUMN: W3y4EHUE KOJUIEKLIHUU
«MeTanisl U CIUIaBbl», 00pa3llOB HEMETAIJIOB, PEIIEHUE SKCIEPUMEHTANbHBIX 33/1a4, HAOII0ACHUE U
OTHMCAaHUE JIEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE THIPOKCHIA ATIOMUHUS C
pacTBOpaMM KUCJIOT U IIEI04YeH, KaUeCTBEHHbIE PEAKIIMY HAa KATHOHBI METAILJIOB).

Pacuérnpie 3amaumn.

Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce WU
00BEMY OJHOTO W3 YYACTBYIOUIMX B PEAKIMH BEIIECTB, pacdy€éThl Macchl (00bEMa, KOIMYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

Xumus 4 KU3Hb



Pons xumum B 0OOECHEUeHHMHM SKOJOTUYECKOW, DHEPreTHYECKON M MHUIEBOH OE€30MacHOCTH,
pa3BuTUU MeAULIMHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM.

[IpencraBnenus 00 OOMMX HAyYHBIX NPUHIMIIAX MPOMBIIUICHHOTO MOJYYEHHUS Ba)KHEHIINX
BEIIECTB.

YenoBek B MHpE BELIECTB M MAaTEpPUANIOB: BaXXHEHMININE CTPOUTEIBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE ~MaTepuaybl, KpacKH, CTEKJIO, KEepaMHKa, MaTepuaibl s 3JIEKTPOHUKH,
HaHOMAaTepHalIbl, OPraHUYECKUE U MUHEPAIbHBIE yIO0PEHUSI.

XuMUs U 30pPOBbE YEJIOBEKA: NPaBUjla MCIOJIb30BaHMs JIEKApCTBEHHBIX IIPENApaToOB, NpaBuila
0€30I1aCHOT'0 UCII0JIb30BaHUS IPENapaToB OBITOBOM XUMHUM B IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBs3€l MpU M3y4YeHHH OOLIeH M HeopraHudeckod xumuu B 11
KJIacce OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX HOHATHH, Tak U
MIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU AJIS OTEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHWs, AHAJIM3,
CHHTE3, Kiaccu(UKanus, MepruoOgHIHOCTh, HAOIIOICHHE, YKCIIEPUMEHT, MOJCIIMPOBAHIE, U3MEPEHUE,
SIBJICHUE.

@dusuka: Marepus, HJHEprusi, Macca, aTOM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, W30TOIl,
palMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKH YpPOBEHBb, BEIIECTBO, TeNO, O0BEM, arperaTtHoe
COCTOSIHUE BEIECTBA, (U3NUECCKUE BEIIMIMHBI U €IUHUIIBI KX H3MEPEHHS, CKOPOCTb.

buonorus: knerka, opranusm, sKkocucrema, 6uochepa, Makpo- U MUKPOJIEMEHThI, BUTAMUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorusa: XuUMHUYECKas MPOMBIIIJICHHOCTh, METAJULYprusi, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepHalioB, CEIbCKOX03IHCTBEHHOE POU3BOJICTBO, MHILEBasi IPOMBIIIIEHHOCTD, (hapMaleBTHUECKast
IIPOMBIIIJIEHHOCTD, MPOU3BOJCTBO KOCMETHMYECKHUX IPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepUaJIOB, AMEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW HA BA30OBOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TPeOOBAHUS K PE3yIbTaTaM OCBOCHHS O0YJAIOIIMMHUCS POTPaMM
cpeanero obmero o0Opa3oBaHUS (JIMYHOCTHBIM, METAaNpeIMETHBIM M HpeAMeTHbIM). Haydno-
METOJIMYECKOM OCHOBOM JJIs1 pa3paboTKu MJIaHUPYEMbIX PE3yIbTaTOB OCBOCHHS MIPOTPAMM CPEIHETO
o0u1ero 00pa3oBaHus ABISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B COOTBETCTBMHM C CHUCTEMHO-IEATEILHOCTHBIM IMOJIXOJAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS NpeaMeTa «XHMHUs» Ha YPOBHE CpPETHEro OOIIero oOpa3oBaHUs BBIACIICHBI
CJIETYIOIIIHE COCTABISIONINE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUMCKOW TpaKJaHCKOM WACHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIUH K 00yUEHUIO;

[[eJICHANIPABICHHOE pAa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE KIFOYEBBIX
LEHHOCTE! ¥ UCTOPUUECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOMIMXCS PYKOBOACTBOBATbCSA B CBOCH AEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TPUCYIIMMH  LEJIOCTHOH CHCTEME XHMHYECKOTO
o0pa3zoBaHUs;

HaJIMYME MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl M CIOCOOHOCTU CTAaBUTH LIETH U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS MpeaMeTa « XUMHS JOCTHTAIOTCS B €IUHCTBE YUeOHOU U
BOCIIUTATENbHON JEATENIBHOCTH B COOTBETCTBUM C T'YMaHMCTHYECKHMH, COIMOKYJIbTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMH IEHHOCTSIMH M HJA€AIaMH POCCHMCKOro T'pa)<IaHCKOro OOIecTBa,
NPUHATBIMA B OOINECTBE HOPMaMH W TPaBWJIAMH TIOBEACHHUS, CHOCOOCTBYIOUIMMH IIPOIIECCaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yUYaIOIIAXCS.

JINYHOCTHBIE pE3yabTaThl OCBOCHMS MpeaMeTa «XUMHsS» OTpaxaroT Cc(HOPMUPOBAHHOCTD
OIbITA MO3HABATEIbHON U MPAKTUYECKOM JEATEIbHOCTH 00YYaIOUMXCs M0 peaTu3aliy IPUHATHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOr0 BOCIIUTAHMS
OCO3HAHMS O0YYAIOIMMUCS CBOUX KOHCTUTYLIMOHHBIX NpaB U 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABONOPSIKY;

MPEJCTaBICHUS O CONUAIBHBIX HOPMax H TMpaBWIAX MEXINYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MIEATENbHOCTH MPU CO3/aHUHM YUEOHBIX HMPOEKTOB,
peleHrH y4eOHBIX U IT03HABaTEIbHbIX 3371a4, BHITOTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CTIIOCOOHOCTH TIOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTYMEHTHI IPYTUX TIPU
aHaJN3e pa3IMYHBIX BHJIOB YUEOHOU NeSTETbHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HAyYHOMY HAaCJIEANI0 OT€YECTBEHHON XUMUH;

yBaXKeHHsI K MpOIlecCy TBOPUYECTBA B 0OJACTH TEOPUM U MPAKTHUECKOTO MPUMEHEHUs XMUMHUH,
OCO3HaHHUS TOTO, YTO JOCTHKEHHSI HAYKU €CTh Pe3yNbTaT UIUTEIbHBIX HAOIIOJACHUN, KPOIIOTINBBIX
HKCIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

MHTEpeCca U MO3HABATEIBHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIEM aHaTu3e HHPOPMALIUHU O
MEePEIOBBIX JOCTHXKEHUSX COBPEMEHHON OTEUECTBEHHONW XUMHUU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEIACHMUSI;

CIIOCOOHOCTH OIICHHMBATh CUTYAllUH, CBS3aHHBIC C XUMHUYECCKHMH SIBJICHUSIMH, W TPUHUMATH
OCO3HaHHbBIE PEIICHHUs, OPUECHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TIOBEJEHHWE M TIOCTYNIKM CBOMX TOBApUIIEH C MO3UIUI
HPaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUS LIEHHOCTeH 30pOBOr0 U 0e30MacHOro oOpas3a >KU3HHU, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbIO;

coOroICHHS TTpaBMII 0€30IaCHOTO OOpAIIeHUS C BEIECTBAaMH B OBITY, TOBCEITHEBHOM JKU3HH U
B TPYAOBOH J€ATEIbHOCTH;

MMOHUMAaHHUS LIEHHOCTH MPaBUJI MHIMBUYaIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B
CUTYaIUsIX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUS NOCIHEACTBUM W HENpUATUS BPEAHbIX MpPHUBBIYEK (YHOTpeOJIEHUsI aJIKOTroJs,
HapKOTUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIENOBATENbCKONW  JEeSTENbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JEATCIHLHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEUIEHMM MPaKTUYECKUX 3a7ad COLUaIbHOU
HaMpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K NMPaKTUYECKOMY M3yYeHHIO podeccuii pa3IMyHOro poja, B TOM YUCIIe Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH IO XUMUU;

YBaXXEHUsI K TPYLY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATE€IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYaJbHOW TpaeKTOpuu oOpa3oBaHHs, Oymyiien
npodeccun U peanuzanu COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3x0/10rMUecKOro BOCIMTAHUSA:

HKOJIOTUYECKU 11€1eCO00pa3HOr0 OTHOUIEHUS K INPHUPOJE, KaK HCTOUYHUKY CYIIECTBOBAHHUS
JKM3HHU Ha 3emIe;

MOHUMAaHUs TJ00alIbHOIO XapakTepa SKOJOIMYECKHUX IMpOoOJIeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATBHOM CPEbI;

OCO3HaHMA HEOOXOJMMOCTH HCIIOJIb30BAaHUS JOCTHKEHUH XUMHMU JUIS PEIIEHUS BOIPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHUS;

AKTUBHOT'O HENPUATHUS JEHUCTBUMN, IPUHOCSIIMX BPEJ OKPYKAOIIEH MPUPOTHOM Cpesie, YMEHUs
MIPOrHO3UPOBATh HEOJAronpUATHBIE 3KOJOTHYECKHE MOCIEICTBUS MPEeNNPUHUMAEMbIX JEHCTBUN U
MpeA0TBpaIIATh UX;

HaJu4usl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, JKOJOTHYECKON KYJIbTYpbI, OIbITa
NEeSTeIbHOCTH ~ DKOJIOTMYECKOM  HAmpaBIIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCSI UMH B
[M03HABATENbHON, KOMMYHHUKAaTUBHOM M COLMAJILHOM MpPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTHUBHO
MPOTHUBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKH 1 OOILIECTBEHHOM MPaKTUKU;

MOHUMAHUS CHeMUUKH XUMHH KaK HayKd, OCO3HaHUs e€ poiau B (opmMupoBaHUU
palMOHATBFHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM LEJIOCTHOTO MPEACTaBICHUS 00 OKpyKarolem



MHpE KaK O €IMHCTBE MPUPOJIbl U YETOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU
po0JIeM COXpaHCHHsI IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOH 3HAUYMMOCTH XHWMHHU JJIsi COBPEMEHHOW IIMBUIM3alMU: B €€
T'YMaHUCTHYECKOW HaIpaBJICHHOCTH W Ba)XXHOW pOJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEHICHUH TJI00ATBHBIX MPOOJIEM YCTOWYHMBOIO PA3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM,
SHEPTeTHYECKOH, MUIIEBON M IKOJIOTUYECKOW 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00CCIICUYCHUH
YCIIOBUH YCHENIHOTO TPYAa U IKOJIOTUYECKH KOM(POPTHOM KU3HU KaXI0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAayYHOH  TIpaMOTHOCTH: TMOHMMAHHMS  CYIIHOCTH  METOJIOB  TO3HAHWUS,
HCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HWCIIOJB30BaTh IOJy4aeMbIe 3HAHUS IS
aHaJM3a U OOBSICHEHUS SBIICHUI OKPYXKAIOIIET0 MUPA U MPOUCXOSAIINX B HEM H3MEHEHUH, YMECHUS
nenath 00OOCHOBAHHBIC 3aKJIFOUEHHSI Ha OCHOBE HAYUHBIX (DAKTOB M MMEIOIIUXCS JAAHHBIX C IEIBIO
MOJIyYEHUs JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOIh30BaTh XMMHUYECKHUE 3HAHUS IS pElICHUs IpoOsieM B
peaNbHbBIX KU3HEHHBIX CUTyalUsX;

HMHTEpECca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIHOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHUI0 M caMOo0Opa3oBaHHIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/la B pa3iu4HbIX chepax npodeccuoHaabHOM 1eITeTbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATDI

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOSHHS YUeOHOTO TpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HauYuMBble Uil (OPMUPOBAHMSI MHPOBO33pEHHUS OOydYaIOUIUXCS MEXKIUCIUIUIMHAPHBIE
(MexXIpeIMeTHbIE) 00IIeHayYHbIEe MOHATHUS, OTPAXKAIOIINE 1IEIOCTHOCTh HAyYHOW KapTUHBI MUpPA U
cienu(UKy METOJIOB TIO3HAHWS, HCIOJIb3YEMBbIX B ECTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEPrus, SBJICHHE, MTPOIECC, CUCTeMa, HAyYHbIH (haKT, MPUHIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIOICHNE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

YHUBEpCcaJbHble Y4ueOHble IeWCTBUA (IT03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE),
obecrieunBaromue GopMUpOBaHHE (DYHKIIMOHAIBHOW TPAMOTHOCTH W COIMAIBHON KOMIICTEHIIMU

oOyuaromuxcs;

CITOCOOHOCTH o0ydJaronuxcst HCIIOJIH30BaTh OCBOEHHEIE MEXIUCITUTIITHHAPHBIC,
MHPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAIbHbIE yueOHbIE AeWCTBUS B MIO3HABATEILHOW U COIIMAIbHOM
MIPaKTHUKE.

MertanpeameTHple  pe3yinbTaThl  OTPAKAIOT  OBNAJCHHE YHUBEPCAIbHBIMH  y4EOHBIMU
IMO3HaBaTCJIbHBIMHU, KOMMYHUKATHBHBIMU WU PETYJIATUBHBIMU )ICIZCTBHHMI/I.

OBJIaIIEHl/Ie YHUBEpPCAJIBbHBIMU y‘leﬁHbIMI/l nmo3HaBaTeJIbLHbBIMU HeﬁCTBHHMH:

1) 6a3oBble JIOrUYecKue AeicCTBUS:

CaMOCTOSITENILHO  (DOPMYNHUpPOBaTh W  aKTyaJU3UpOBaTh MPOOEMy, BCECTOPOHHE €
paccMaTpuBarth;

OTIPENIENATh IIEJIM JEATEIbHOCTH, 3a/JaBas TMapaMeTpbl M KPUTEPUH WX JIOCTHKEHUS,
COOTHOCHUTDH PE3YJIbTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BAaTh IIPpU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIINIJICHUA — BBIACIATH
XapakTEepHbIE TPHU3HAKKM TOHATHA W  yCTAaHABIMBATh HMX  B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIHE MOHATHS 1711 OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTAHABJIMBATb MPUYNHHO-CJIICACTBCHHBIC CBA3U MCIKAY N3YYACMbIMU SIBJICHUSAMU,



CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIE, JAEIYKTUBHBIE, II0 QHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH BHIBOJBI U
3aKJIFOUYEHNS;

IPUMEHATh B IpOLlecCe IO3HAHMsS, HCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MoJiesId, IpeoOpa3oBbIBaTh MOAEIbHBIE NPEACTABICHUS — XMMUYECKMH 3HAK (CHMBOJI) 3JIEMEHTa,
XuMu4eckas GpopMyina, ypaBHEHUE XUMHUUECKOW PeaKkIMy — IPU PELICHUH Y4eOHBIX TTO3HABATEIbHBIX
U MPaKTUYECKUX 3a/ay, [PUMEHATh HA3BAaHHbBIE MOJIEJIbHBIE IPEJICTABICHUS JIS1 BbISBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 0a3oBbIe HCCJIeA0BaTEIbCKUE AeHCTBHSI:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

dbopmMynMpoBaTh [EAM W 33aJa4d  MCCIEJOBAaHUS, WCIOJb30BATh IIOCTABJICHHBIE |
CaMOCTOSITENILHO c(hOpPMYJIMPOBAHHbBIE BOIIPOCHI B Kau€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(opMHPOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HABbIKAMHM CaMOCTOSITEIbHOIO IUIAHUPOBAHMUS U TPOBEAEHUS YUYECHHUUECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaONI0aTh 3a XOJOM IIPOLIECCa, CAMOCTOSITEIBHO
IIPOTHO3UPOBATh €ro  pe3ysbTaT, (OpPMYJIHpPOBAaTH OOOOLIEHUS M  BBIBOABI OTHOCHUTEJIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBaHMS, COCTABIATH OOOCHOBAHHBIM OTUET O MpPOAEIAHHOM
pabore;

MpUOOPETATh OMBIT YICHUYECKON UCCIIeIOBATEIbCKON U MTPOEKTHON IS TeIbHOCTH, MTPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CaAMOCTOSITEIbHOMY IOMCKY METOJIOB pEIIEeHHUs] NPAaKTHYEeCKUX 3a/ad,
MIPUMEHEHHIO Pa3JIMYHbBIX METOIOB MIO3HAHUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpManuM (HaydHO-TIOMYJIIpHas JUTepaTypa
XMMHUYECKOTO COJIEp)KaHUs, CHpaBOYHble TOCOOMs, pecypchl VHTepHera), aHaIU3UPOBATh
MHGOPMALHIO Pa3IUYHbIX BUIOB U ()OPM MpEACTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTD
U HEMPOTHUBOPEUYUBOCTE;

(dbopMynIMpoBaTh 3ampochl U TNPUMEHATh pa3IUYHBIE METOJAbl NpPU TOUCKE U OTOOpe
nHpopManun, HeOOXOJUMOM [T BBIMOJIHEHUS Y4eOHbBIX 3a]1a4 ONPeIeIEHHOIO THIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUSA HMH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMYy MpeacTaBiIeHUs WHGOpMalUU (CXEMBbl,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

MCIOJIb30BaTh HAYyYHBIHN A3bIK B KAUECTBE CPeJICTBA NpU paboTe ¢ XUMHUYECKON HH(pOpMaIHen:
MPUMEHSTh MEXIpeaAMeTHble ((pu3nmueckre M MaTeMaTH4ecKue) 3HaKM M CHMBOJBIL, (HOPMYIHI,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISATHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ JAuajora W/Win AUCKYCCHUH,
BBICKa3bIBaTh  WJieH, (OpMyIHpoBaTh CBOM  MPEIJIOKEHHUS  OTHOCHTEIBHO  BBIMOJHEHUS
IIPEIOKEHHON 3a/1a4H;

BBICTYNIaTh C NPE3CHTALMEW pE3yJIbTaTOB IIO3HABATEIBHON JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHHKAMU IPU BBIOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA,
IIPAKTUYECKON pabOThl MO HCCIEI0BAaHUIO CBOICTB M3y4aeMbIX BELIECTB, pealu3allMd y4yeOHOro
npoekTa M (QOpPMYJIHMPOBaTH BBIBOABI IO pe3yibTaTaM MPOBEIEHHBIX HCCIEIOBaHUN MYyTEM
COTJIACOBAHUS MO3UIUH B X0/ 00CYKACHUS M 0OMEHa MHEHUSIMH.

OniaieHNe YHUBEPCATBHBIMH PeryIssTHBHBIMH /1eHCTBHSMM:



CaMOCTOSITENTFHO TUIAHUPOBATh W OCYIICCTBISITH CBOIO ITO3HABATEIBHYIO JIEATEIHLHOCTD,
ompenenss e€ IeNd W 3aJa4d, KOHTPOJIHPOBATh M IO Mepe HEO0OXOTUMOCTH KOPPEKTHPOBATH
mpeajaraeMblii  aTOPUTM JCUCTBUN TPU BBHIMIOTHEHHH YYEOHBIX WM HCCICIOBATEIBCKUX 3aj1ad,
BBIOMpaTh HanmOosiee dPGEKTUBHBIN CIIOCO0 MX pelieHUs C y4E€TOM IOJIy4YeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmMeTHBIE pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPE/ICTABIECHUI O XMUMHUYECKON COCTaBISIOIIEH €CTeCTBEHHO-HAyYHOU
KapTUHbl MMpa, POJM XUMHUHM B IO3HAHUM SIBIEHUN NpUpPOAbI, B (OPMHUPOBAHUU MBILUICHUS U
KYJIBTYPBI JIMYHOCTH, €€ (PYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOM [T PEIICHUs TPAKTUIECKUX
3aJ1a4 ¥ SKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpene;

BJIQJICHUE CHCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHS
(XMMHUYECKUII  BJIEMEHT, aToM, OJJEeKTpOHHas O00O0JoYKa aToMa, MOJIEKYJa, BaJEHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCT, XMMHUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpalI€HHasi), MOJb, MOJISIpHasl Macca, MOJISIpPHBIA O00BbEM, YIIIEpOJHBIA CKENeT, PYHKIMOHAIbHAS
rpymnna, pagukai, U30MepHsi, U30Mepbl, TOMOJIOTHYECKUH Psijl, TOMOJIOTH, YIJIEBOAOPOIbl, KUCIOPO.
U a30TCOAEpXKaINEe COECIUHEHMS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMS); TEOPUH U 3aKOHBI (TEOpHs CTpOEHMsI oprannyeckux Bemiects A. M. bytneposa, 3akoH
COXPAHEHHUS MaccChl BELECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM A3bIK XUMUU; MUPOBO33PEHUYECKHE
3HAHUA, JIeXKalllie B OCHOBE IMOHUMAaHMsS MPUUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(aKTOJIOTMUECKUE CBEACHUS O CBOICTBaxX, COCTaBe, MOJyYEHUM U O€30MacCHOM MCIOJIb30BaHUU
BOXHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH EATEITbHOCTH YeIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU MOHSATHH, yCTaHaBIMBATh UX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIWE MOHSITHS NpPU ONHCAHMM COCTaBa, CTPOCHUS H
MIPEBPALEHUI OPraHUYECKUX COCINHEHUM;

c(OPMHPOBAHHOCTE YMEHHMH HCIONB30BaTh XHUMHUYECKYIO CHMBOJMKY JJIsI COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpali€HHOMN) (GopMyn OpraHM4YecKHX BEUIECTB U
YpaBHEHUH XMMHUYECKUX DPEaKIMi, M3roTaBiIMBaTh MOJEIH MOJIEKYJ OPraHMYECKHX BEIIECTB JUIS
WUTIOCTPALIMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHMH YCTAHABIMBATH IPHHAUICKHOCTh H3YyYCHHBIX OPraHMYECKHX
BELIECTB 110 UX COCTaBYy U CTPOEHUIO K OMPEEIEHHOMY KJIacCy/Tpylie COeAMHEHHUH (yrIeBOJOPOIbI,
KHCIIOPOJI M a30TCOJEpIKAlllhe COEAUHEHMs, BBICOKOMOJIEKYJISPHbIE COEIMHEHMs), NaBaTb WM
HazBaHMs no cucremarnueckoil HomeHkiatrype (IUPAC), a Ttaxke NpUBOAWUTH TpHUBHAJIBHBIE
Ha3BaHMs OTJIENbHBIX OPraHWYECKUX BELIECTB (ITUJIEH, NPOMNWIEH, AlETHIEH, STUJIECHIVIUKOJb,
ruepuH, ¢eHoln, (QopMalblIeru, aneTanbIeruj, MypaBbHHas KHCIIOTa, YKCYCHas KHCIOTa,
OJIEMHOBAs! KMCIIOTA, CTEapUHOBAsl KUCIIOTa, IIII0K03a, (PPyKTO3a, KpaxmaJ, LeJIrI103a, IIHLIUH);

C(OPMHPOBAHHOCTH yMEHHUSI OIpPENENATh BUAbBI XUMHUYECKOM CBA3M B OpPraHMYECKHX
COEIMHEHUSX (OAMHAPHBIE U KPATHBIC);

C()OPMHUPOBAHHOCTb YMEHHS TPUMEHSTH IIOJIOKEHUS TEOPHUM CTPOEHUS OpPraHUYECKHX
BemectB A. M. bytiepoBa nisi 0OBSICHEHUS 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa W
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;



c(OpMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, GU3UUECKUE U XUMUYECKHE
CBOMCTBAa TUIHMYHBIX MPEICTABUTENICH PA3JIMYHBIX KJIACCOB OPraHWYECKHUX BEHIECTB (METaH, 3TaH,
STWJICH, MPOINWICH, aneTwieH, OyramueH-1,3, merunOyraaueH-1,3, OeH30J, METaHOJN, 3TAHOII,
STWJICHIJIMKOJb, TIHIEPUH, (EHOJ, aleTaabJerui, MypaBbHUHAas M YKCyCHas KUCJIOTHI, TIIIOKO03a,
Kpaxmall, LEJUII003a, aMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIY
HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHMUYECKUX PEAKIUN C HCIOJIb30BAHHEM CTPYKTYPHBIX
opmyu;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YTJIEBOJOPOIHOTO ChIpbs (HE(TH,
MPUPOAHBIN Ta3, yrojib), CHOCOObI UX MEepepadOTKHM M MPAKTUYECKOE NPUMEHEHHE IMPOIYKTOB
nepepadboTKu;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJNTH BBIYUCICHHS M0 XUMHUYCCKHUM YPaBHECHUSM (MAacChI,
00BEMa, KOIMYEeCTBa UCXOAHOTO BEIECTBA WM MPOAYKTA PEaKIMU MO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIH);

c(OpPMHUPOBAHHOCTh YMEHHUH BJIAJIETh CHUCTEMOW 3HAHWH 00 OCHOBHBIX METOJaX HAyYHOTO
MMO3HAHMS, UCTIOIB3YEMbIX B XUMUU TIPU U3YyUYEHUHU BEIECTB U XUMUYECKUX SIBJICHUN (HAOIIIO/ICHHE,
M3MEpEeHHUe, HKCIIEPHUMEHT, MOJECIUPOBAHKE), HCIONb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHHS IS
NPUHATHSL PEUICHUM B KOHKPETHBIX >KM3HEHHBIX CUTYallUsSX, CBSA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

c(OPMUPOBAHHOCTh yYMEHUU COOJIOJATh TpPAaBHJIA ITOJIB30BAHHUS XUMHUYECKOW TOCYION |
nabopaTopHbIM 000pyAOBaHHEM, a TaKXe MpaBuia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMU O BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATH M  BBHIMIOJHATh XHUMHYECKHU OKCIEPUMEHT
(mpeBpallieHusT OpraHUYECKUX BEIIECTB MPU HArpEeBaHUM, TMOIYYCHHE STUJIEHA M H3y4YeHUE €ro
CBOMCTB, KaUeCTBEHHbIC PEaKIIMH OPTaHMUYECKUX BEIIECTB, JIeHATypalusi OeJIKOB MpU HarpeBaHUH,
I[BETHBIE peaKIMK OETKOB) B COOTBETCTBHH C MPABUJIAMU TEXHUKU 0€30MaCHOCTH MPHU OOPAIICHUH C
BEIIECTBAMH U JAaOOpPAaTOPHBIM  OOOPYJIOBAaHUEM, TPEJCTABIATH PE3YIbTaThl XUMHUYECKOTO
JKCTIEpUMEHTa B ()OpME 3aMKMCH YPaBHEHUN COOTBETCTBYIOUIUX PEAKIMK U POPMYIHPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIW3UPOBaTh XHUMHUYECKYI HH(OpPMAIIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MaccoBoil uHpopmanu, UHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHM COOJIOIATh MTPaBUiIa YKOJIOTHYECKHU 11€TIeCO00Pa3HOTO MTOBEICHHMS
B OBITY M TPYIOBOW JMAEATEIBPHOCTH B MEISAX COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKArOIIeH
MPUPOJIHON Cpe/bl, OCO3HABaTh OMACHOCTb BO3JEHUCTBHUS HA KUBBIE OPraHU3Mbl OMNpPENETEHHBIX
OpraHWYECKUX BEIIeCTB, MOoHMMas cmbicn mokaszarens [1/IK, mosicHaTh Ha mpumepax CcrocoObl
YMEHBIIIEHUS U TPEAOTBPAIEHUS X BPEIHOTO BO3JACHCTBHUS Ha OPTaHU3M UEJIOBEKA;

JUISE O0YYaIONINXCs C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI: YMEHUE MMPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

JUISL CJETBIX M CIA0OBUIAMIMX OOYYarOIIMXCSA: YMEHUE MCIIONIb30BaTh PelibeHO-TOUEUHYIO
cucteMy o6o3nauenuii JI. bpaiins mis 3anucu XuMmudeckux Gopmys.

11 KJIIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O011as 1 Heopranudeckasi XuMus» OTPaXKaroT:

c(hOpPMUPOBAHHOCTh TPEJCTABICHUN: O XMUMHUYECKOW COCTABIISIFOIICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpPA, POJIM XUMHUU B TO3HAHWUU SIBICHUW MPHUPOABI, B (POPMHPOBAHUHM MBIIUICHUS H



KYJIBTYPbI JITUHOCTH, €€ (PYHKITMOHATHHOU IPAMOTHOCTH, HEOOXOAMMOM sl pEeIICHHUS TPAKTUUECKHIX
3a/1a4 ¥ YKOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 3[I0POBBIO U TIPUPOJTHOM CpeJie;

BJIAJICHUE CUCTEMOW XMMMUYECKUX 3HAHHUM, KOTOpas BKJIIOUYAET: OCHOBOIOJIATAIONINE MOHSITHS
(XMMHYECKUI 3JIEMEHT, aToM, H30TOIl, S-, P-, 0- BIEeKTpOHHBIC OpPOMTAIM aTOMOB, HMOH, MOJICKYJIa,
MOJTb, MOJISIPHBIN 00BEM, BAJIGHTHOCTbD, 3JIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKUCIICHHSI, XUMUYECKas
CBA3b (KOBaJCHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJHAs), KPUCTAIUIMYECKAs] PEHIETKA, THUIIbI
XUMHUYECKUX PEAKIIHM, pacTBOP, JIEKTPOIUTHI, HEIJIEKTPOJIUTHI, HIEKTPOIUTHUECKAsT TUCCOIUAIINS,
OKHCJIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOU PEaKIINH, XHMHUYECKOE PABHOBECHUE); TECOPUH U
3aKOHBI (TEOPHS AJICKTPOJUTHUYECKON auccolManuu, nepuonuuecknii 3akon J[. M. Menneneesa,
3aKOH COXpPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU MPU XUMUUYECKHUX
peaKIusiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUSI, JICKAIINUE
B OCHOBE IIOHMMAaHHS TPHYUHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBIICHUM, (PAKTOIOTHYECKUE
CBEICHMS O CBOWMCTBAaX, COCTaBe, MOJYYCHHUH M OE30IaCHOM UCIHOJIb30BAaHUU BAKHEUIINX
HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTUUECKON JIEATEIbHOCTH YETIOBEKA;

c(hOPMHUPOBAHHOCTh YMECHHI BBISIBIIATH XapaKTEPHbBIC NMPHU3HAKU MMOHSATHH, YCTAaHABIMBATH UX
B3aUMOCBS3b, UCII0JIB30BAaTh COOTBETCTBYIOLIME MOHATHUS [IPU OMMCAHUU HEOPraHUYECKUX BELECTB U
UX TIPEBPAILICHUI;

c(OPMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJUKY JUJISI COCTABJICHHS
(hopMyII BEIIECTB ¥ ypaBHEHUH XUMHUYECKUX peakiuii, cuctemMarnieckyro HomeHknarypy (IUPAC) u
TPUBUAIBHBIE HA3BaHMSI OTIEIbHBIX HEOPraHMYECKUX BeUIeCTB (yrapHbIil ra3, YIJICKUCIbIN ras,
aMMUaK, raméHasi U3BeCTh, HeraléHas U3BeCTb, MUThEBAs COJa, MUPUT U JPYyTHE);

c(hOpMHUPOBAHHOCTh YMEHUU OMPENENsATh BAaJEHTHOCTh M CTENEHb OKUCICHHS XMMHUYECKUX
AJIEMEHTOB B COCIMHEHHUSX PA3IMYHOTO COCTaBa, BHJ XMMHYECKON CBA3M (KOBaJIEHTHAs, MOHHAs,
METaJJIu4ecKasi, BOJOPOJHAsA) B COCNUHEHUSAX, TUIl KPUCTATUYECKOW pPEIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYyJsSpHas, HOHHAs, MeTaJUIMuecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COEAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUW yCTAHABIIUBATH MPUHAJJICKHOCTh HEOPTaHUYECKUX BEUIECTB IO
WX COCTaBy K OIpenel€HHOMY KIIacCy/TpyIe COeAUHEHHH (MpOCThie BEIIeCTBA — METaIbl U
HEMETAaIJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PaCKpBIBATh CMBICH mepuoaudeckoro 3akoHa J[. . Menneneesa
1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO M MPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMHUPOBAHHOCTh YMEHUU XapaKTePU30BaTh DIIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
sanemeHToB 14 nepuoaos Ilepuoanueckoit cucremsl xumuyeckux anemeHToB Jl. 1. Menneneesa,
UCIOJB3Yys TOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETHUECKUE YPOBHU», OOBICHSTH
3aKOHOMEPHOCTH WU3MEHEHHS! CBONCTB XMMHYECKUX JJIEMEHTOB M WX COCIMHEHHMM IO TEpHOJaM U
rpynnam Ilepuoauyeckoit cucremsl XxuMuieckux 3iaeMeHToB Jl. . Meneneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHUE CBOMCTBA
HEOPTraHUYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE T€HETUYECKON CBSI3U
MEXIy HEOPTaHWMYECKHUMH BEIIECTBAMU C TIOMOIIBIO YPaBHEHUU COOTBETCTBYIOIIMX XUMHUYECKHUX
peakuuii;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIMPOBATh XUMHYECKHE PEAKIUU M0 Pa3TUIHBIM
MpU3HAKaM (YUCITYy W COCTaBy PEarupyoluX BEIIECTB, TEIUIOBOMY (D (EKTy peakinu, N3MEHEHHIO
CTETIeHEH OKUCIICHUS AIIEMEHTOB, 00OpPaTUMOCTH PEAKIIMH, YIaCTHIO KaTajlu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUH COCTABJISITh YPABHCHHS PEAKIMN pPA3IMYHBIX TUIIOB, TOJHBIE H
COKpaIIEHHbIC YPaBHEHUS PEeaKIMii HOHHOTO 0OMEHa, YYUTHIBAsI YCIOBUS, MPU KOTOPBIX 3TH PEAKIIHH
UIIYT 10 KOHIA;



c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIMH, MOATBEPXKIAIOLINE KAueCTBEHHBIM COCTaB
Pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIYyTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

cOpPMUPOBAHHOCTh YMEHHUH PpaCKphIBaThb CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuii IocpeICTBOM COCTaBICHHUSI SJIEKTPOHHOT0 OaaHca ATHX PEeaKI[uii;

c(OPMHPOBAHHOCTE YMEHUH OOBSCHITH 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUH OT
Pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XMMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
BozaeiicTBus (npunmun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepH30BaThb XMMHUYECKHE IMPOIIECCHI, JIeKAIIHNEe B OCHOBE
NPOMBIIUICHHOTO TIOJIYY€HHS CEpPHOM KHCIOTHI, aMMHaka, a Takke C(HOpMUPOBAHHOCTD
npejacTaBieHuii 00 OOIMX Hay4HbIX HIPUHLHUIAX M 3KOJOTHYECKHX MpoljemMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOIUTH BHIYUCICHUS C UCIOJIb30BAHUEM MOHATHS «MaccoBas
JI0JIsl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHUECKHUX PEAKLUAX, MAaCChl
BElIECTBA UM 00bEMA ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEILLECTBA, MACCE WIM 00BEMY OJHOIO U3
YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIJIOBOrO d(dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHUS
Macchl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHUH;

c(OpPMUPOBAHHOCTh yYMEHUU COOJIOATh TpPAaBHJA IOJB30BAHUS XUMHUYECKOW IOCYIOW H
1a00paTOpPHBEIM 00OPYAOBAaHUEM, a TAK)Ke IMpaBHia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHU C
WHCTPYKLHUSMU O BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

Cc(OPMHPOBAHHOCTh YMEHHUI MJAHUPOBAaTh M BBINOJHATE XMMHUYECKUH HKCIEPUMEHT
(paznokeHue MepoKcHaa BOJOPOAA B MPUCYTCTBUM KaTalau3aTopa, ONpeAesieHHe Cpellbl pacTBOPOB
BEILIECTB C MOMOIIBI0 YHUBEPCAJILHOTO MHJMKATOPA, BIMSHHE Pa3IMYHbIX (PAaKTOPOB HAa CKOPOCTb
XUMHUYECKOHN peakIuy, peakliii HOHHOI0 0OMEHa, KaueCTBEHHbIE peakiM Ha cynbdaT-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHs, PEIICHUE DKCIEPUMEHTAIBHBIX 3aJa4 110 TeMaM «MeTtaiibhy
n «Hemerannel») B COOTBETCTBUM C MpaBUIaMH TEXHUKM O€30MaCHOCTH NpU OOpallleHuu C
BEUIECTBAMH U JITAOOpPaTOpHBIM O0OpYJOBaHUEM, NPEACTABIATH pPE3YyIbTaTbl XHUMHUYECKOTO
SKCIEpUMEHTa B (popMe 3aIUCH YPABHEHUI COOTBETCTBYIOLIUX peakiil 1 (OpMyIMPOBATH BBHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHHH KpPUTHYECKH aHAJIM3HPOBATh XUMHYECKYI0 HHQOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAacCOBO KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOaTh MpaBHiIa 3KOJIOTMYECKH 11e7IecO00Pa3HOTo MOBEACHUS
B OBITY M TpPYAOBOM JAEATEIBHOCTH B IIEJIIX COXPAaHEHHsS CBOETO 3/I0pOBbSl U OKpPY)KaIOLIEH
MIPUPOJHON Cpebl, OCO3HABaTh OIACHOCTh BO3JCHCTBHS HA >KMBBIE OPTraHU3MBI ONPEIEIEHHBIX
BellecTB, MoHuMas cmbica nokazatens [IJIK, mosicHsITh Ha mpumepax crnocoObl YMEHBIIEHHS U
MIPEAOTBPALIEHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEIIOBEKA;

JUIs 0OYYAIOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBBS: YMEHUE TIPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

JUISL CJIETIBIX U CIA0OBUIAIIMX OOYYarOIIMXCSA: YMEHUE MCIONb30BaTh PelibeHO-TOUEUHYIO
cucremy obo3HaueHuit JI. bpaiins mis 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JeKkTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl

padoTshI padoThI

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

[TpeaMeT opraHHYECKON XUMHUH.
1.1 Teopus CTpOEeHUsT OPraHUUECKUX 3 https://resh.edu.ru/subject/29/10/
coenunenunii A. M. byrieposa

Hroro mo pazueny 3

Paznea 2. Yraesogopoasl

[IpenenbHbIE YTIeBOAOPOIBI —

2.1 2 https://resh.edu.ru/subject/29/10/
aAJIKAHBI

2.2 HenpenenbHeie yriesoiopoer: 6 1 https://resh.edu.ru/subject/29/10/
AJIKCHBI, aJIKaAHMCHBI, aJIKNHBI

2.3 ApoMaTHyecKue yrieBoa0pOIbl 2 https://resh.edu.ru/subject/29/10/

2.4 Hpupomxpie neroummic 3 1 https://resh.edu.ru/subject/29/10/
YTJIEBOIOPOIOB M UX IepepadoTka

Hroro 1o pasneny 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust

3.1 Crouptbl. DeHon 3 https://resh.edu.ru/subject/29/10/

Anpaerunsl. KapOoHOBBIE KUCTOTHI.

3.2 7 1 https://resh.edu.ru/subject/29/10/

CrnoxHble 3¢upbl

3.3 VrieBoasl 3 1 https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Hroro mo pazneny 13

Pasznen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 3
Wroro no pazueny 3

Pa3zaea S. BeicokomoieKyJIsipHbIe COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuit
1.1 3aKon u lepuozyriccias cHeTema 3 https://resh.edu.ru/subject/29/11/
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
.M .
1.2 Crpoenne semectsa. Muorooopasue 4 https://resh.edu.ru/subject/29/11/
BEIIECTB
1.3 XUMHUECKUE PEAKIIHU 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meraiibl 6 https://resh.edu.ru/subject/29/11/
2.2 Hemerannsl 9 1 https://resh.edu.ru/subject/29/11/
23 CBA3b HCOpaHHHCCKHX 2 https://resh.edu.ru/subject/29/11/
OpFaHI/IquKI/IX BCIIICCTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u :Ku3HbL
3.1 \ XUMUS U )KU3HD 4 https://resh.edu.ru/subject/29/11/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

[NPOT'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB
Ne JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTshI padoThI
IT I g .
1 PEAMET OPTARHICCROM XHMIH, €€ 1 https://resh.edu.ru/subject/29/10/
BO3HHMKHOBCHUC, paSBI/ITI/Ie 1 3HAYCHUC
Teopusi cTpoeHHs OpraHUYECKUX
2 coenuHenuii A. M. Bytieposa, eé 1 https://resh.edu.ru/subject/29/10/
OCHOBHBIE TTOJIOKEHUSA
[IpencraBnenue o knaccuukanum
.H .
3 OPTAHITHICCKHX BEIECTR. HOMCHIAATYPA 1 https://resh.edu.ru/subject/29/10/
(cucTemaruveckasi) ¥ TPUBHAIbHBIC
Ha3BaHUS OPTaHUYECKUX BEIIECTB
A : ]
4 JIKAHDT COCTaBUH CTpOCHHE, 1 https://resh.edu.ru/subject/29/10/
TOMOJIOTHYCCKUU pﬂI[
M N % .
5 CTAH H 9Tal T POCTCHIHC 1 https://resh.edu.ru/subject/29/10/
HpeI[CTaBI/ITCJ'II/I AJIKAaHOB
6 AJTKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
6] — I .
7 THICH 1 TPOTTHIICH — HPOCTEHILHE 1 https://resh.edu.ru/subject/29/10/
HpelICTaBI/ITeJ'II/I AJIKCHOB
II 0 No 1. «1 .
8 paKTirieckad pabota <f oyHerme 1 1 https://resh.edu.ru/subject/29/10/
ATHJICHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 metwiOyranuen-1,3. [Tonyuenne 1 https://resh.edu.ru/subject/29/10/
CUHTETHYECKOTO KayuyyKa ¥ PEe3UHbI
10 AJIKUHBIL: COCTaB U OCOOCHHOCTH 1 https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

CTPOEHUSA, TOMOJIOTUYECKUH PSIL.
ALIETUIIEH — MPOCTEUIIINI
MPEJICTaBUTENb aJTKMHOB

Beluncnenus no ypaBHEHUIO XUMHYECKOU

11 https://resh.edu.ru/subject/29/10/
peakuuu

12 Apenpt: denson u Tomyou. TokeudsoCTs https://resh.edu.ru/subject/29/10/
apeHOB

13 T'enernrieckas cBA3b yrieBONOPOAOB, https://resh.edu.ru/subject/29/10/
MPUHAICKALNIUX K Pa3IMIHBIM KJIaccaM
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

14 HPUPOJHBIN ra3 v NOMYTHBIC HEPTAHBIC https://resh.edu.ru/subject/29/10/
rasbl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
[IpupoaHbie HCTOYHHUKH YTIIEBOJAOPOIOB:

15 NPUPOJIHBIN a3 v MOMYTHBIC HEPTIHBIC https://resh.edu.ru/subject/29/10/
ras3pl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu
K .

16 OHTPOJILHAA paOOTa N0 pasaery https://resh.edu.ru/subject/29/10/
«YTIIeBOAOPOIBD
II : ]

17 PECIILHBIC OIOATOMHDIC CTIHPTHI https://resh.edu.ru/subject/29/10/
METaHOJ ¥ 3TaHoJI. BomopoaHas cBs3b
M : )

18 FOTOATOMHRLIC CITMPTH: STHICHITHKOIE https://resh.edu.ru/subject/29/10/
%1 FJ'II/IHepI/IH
@DeHOo: CTPOCHUE MOJIEKYIIHI,

19 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA, https://resh.edu.ru/subject/29/10/
MIPUMEHEHUE
A : .

20 b ACTHILL: (OPMATLACTHL M https://resh.edu.ru/subject/29/10/
areraabaerua. AeToH
@) o .

21 FHOOCHOBHBIE NPEACTILHEIE KAPOOHOBLIE https://resh.edu.ru/subject/29/10/

KHCIIOTBI: MypaBbUHAs U YKCYCHasI



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/

[TpakTuyeckas padora Ne 2. «CBoiicTBa

22 . https://resh.edu.ru/subject/29/10/
pacTBOpa yKCYCHOM KHUCIIOThI»
CreaprHOBast ¥ OJICMHOBAsI KUCIIOTHI, KaK

23 MPE/ICTABUTEIN BBICIIMX KAPOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCJIOT

24 Mbira fai con BHCIHH? KapOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCJIOT, MX MOIOIIEe ACHCTBHE
Crnoxxubie 3(DUphI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. ' HAPOJIH3 CIIOKHBIX https://resh.edu.ru/subject/29/10/
a¢upoB

26 PAHpEI: THAPOIIS, MpHMEHEHITe, https://resh.edu.ru/subject/20/10/
OMoJIOTNYecKast POJIb KUPOB
VYT1eBoIbl: COCTaB, KIaCCH(DUKAIHS.

27 BakHeifie npeicTaBUTENN: TIIIOKO3a, https://resh.edu.ru/subject/29/10/
¢bpykTo3a, caxaposa

28 Kpaxmar it 1ENTi0N1032 Kak MPHPOAIbIE https://resh.edu.ru/subject/29/10/
TOJTMMEPBI
Kontponbnas paboTta mo pazaeny

29 «Kucnopojconepxaiye opraHudecKue https://resh.edu.ru/subject/29/10/
COCTUHEHUS»

30 AMUHBI: METHJIAMHUH M aHUJIHH https://resh.edu.ru/subject/29/10/
AMHHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpPraHUYECKUE COCTUHEHUS, UX https://resh.edu.ru/subject/29/10/
ouonornyeckoe 3HaueHue. [lenTuapt

32 betiai kak MpHpOHLIe https://resh.edu.ru/subject/29/10/
BBICOKOMOJIEKYJISIPHBIE COCTUHEHHUS

33 CHOBHbIE MONSTIS XHMHI1 https://resh.edu.ru/subject/29/10/

BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/II\/'I
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OcHoBHBIC MCTOABI CHHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COCTUHCHHIA. 1 https://resh.edu.ru/subject/29/10/
[TnacT™Macchl, KaydyKd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://resh.edu.ru/subject/29/10/

11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUHN 3J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

[Tepnonnueckuii 3akon u [lepuoanueckas
cHUcTeMa XMMHUYECKuX 3yemMeHToB /. M.
MeHeneeBa, X CBS3b C COBPEMEHHOMN
TEOPHEH CTPOEHUS aTOMOB

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHUYECKHUX DJIEMEHTOB U X COCIUHCHUU
0 TpyMNaM U nepuojam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHToB .M. MeHnneneeBa
B Pa3BUTUU HAyKU

CTpOCHI/Ie BelllecTBa. XUMHUYECKas CBA3b,
e€ BUABI; MCXaHU3MBI O6pa30BaHI/I$I
KOBaJICHTHOM CBS3U. BOI{OpOI[HaSI CBA3b

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.
Crenennb okuciecHusa. Bentectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

https://resh.edu.ru/subject/29/11/

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIC ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe

https://resh.edu.ru/subject/29/11/

Knaccu¢ukanus 1 HOMEHKIATypa

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

HEOPraHUYECKUX COCIUHEHUN.
['eneTnyeckasi CBsI3b HEOPraHUYECKHUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

https://resh.edu.ru/subject/29/11/

10

11

12

13

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XHUMHUYECKOE PABHOBECHE

[IpakTuueckas padbora Ne 1. «Bnusaue
pa3nu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIun»

DAEKTPOIUTHYECKAS AUCCOIUAITHS.
[TonsiTre o Bogopoanom nokazatene (pH)
pactBopa. Peakiium noHHOro 0OMEHa.
I'unponu3 opraHUuEcKux u
HCOPTraHNYCCKUX BCIUICCTB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIE
peakuuu. [lonarue o0 anmekTponuse
pacrmiaBoB U pacTBOPOB Colieit
KontponbHas paboTa mo pa3aery
«TeopeTndeckre OCHOBBI XHMUM)

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

14

MerTabl, UX MOJ0XKECHUE B
[Tepuoanueckoii cucTeMe XUMHUYECKHIX
anemenToB 1. . Menaeneesa u
0COOEHHOCTH CTpoeHus aroMoB. O0mue
(u3nUecKre CBOMCTBA METAIIIOB

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHHU METaJIOB

https://resh.edu.ru/subject/29/11/

16

17

18

XHUMHYECKHE CBOMCTBA BaKHECHIITNX
METaJUIOB (HATPUH, KaJaul, KaJablUH,
MarHui, aIIOMUHUN) U UX COCTMHEHUN
XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUN

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

https://resh.edu.ru/subject/29/11/

20

21

22

Hemeramisl, ux nmonosxkeHue B
[Tepuoanueckoii cucTeMe XUMUUYECKHUX
anemenToB JI. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB
dusznyeckue CBOMCTBA HEMETAIIJIOB.
AJOTponus HEMETaJIoB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHYECKHE CBOMCTBA TraJIOT€HOB, CEPhI U
UX COCJIMHEHUN

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u
UX COETUHEHMI

https://resh.edu.ru/subject/29/11/

24

25

XUMHUYECKHE CBOMCTBA YIJIEpOIa, KPEMHUS
U UX COeIUHEHUN

[IpuMmeHeHne BaX)HEUIINX HEMETAIOB U UX
COCIMHEHUN

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

26

O0001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110

https://resh.edu.ru/subject/29/11/
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TteMe «Hemeramwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
"HemeTansl"»

https://resh.edu.ru/subject/29/11/

28

29

KoHntposbHas paboTa mo temam
«Metame» u «HemeTamin

HeOpFaHI/I‘leCKI/Ie H OPraHUu4CCKHUC

KHCJIOTHI. HeOpFaHI/I‘leCKI/IC n
OpraHn4CCKHUC OCHOBAHU A

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

30

AmdoTepHbIe HEOPTaHUIECKUE U

OpraHn4YC€CKUC COCAUHCHU . I'eneTnueckas

CBA3b HCOPTraHNYCCKUX U OPTraHUYCCKUX
BCIICCTB

https://resh.edu.ru/subject/29/11/

31

Ponpb xumun B obecrieueHUN
9KOJIOTMUYECKOH, SHEPreTHYeCKON 1
MUILEBOM 6€30MacCHOCTH, Pa3BUTUU
MEIULUHBI

https://resh.edu.ru/subject/29/11/

32

[Ipencrasnenus: 00 0OMUX HAYUHBIX
MIPUHITMATIAX TTPOMBIIINIEHHOTO TTOTYyYEHUS
BaXXHEHIITNX BEIIECTB

https://resh.edu.ru/subject/29/11/

33
34

YennoBek B MHpPEC BCIICCTB U MATCPUATIOB

XUMHUA U 310pPOBLEC YCIIOBCKA

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 kimacc/ I'abpuensua O.C., OOIIECTBO ¢ OrpaHHYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe oo6mectBo «M3narenscTBo «IIpocBemennes
* Xumus, 11 knacce/ I'abpuensu O.C., OGIIECTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO

«JIPODA»; AxnimonepHoe oo6imectBo «M3narenscTBo «IIpocBemenue

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Xumus, 10 xnacce/ I'abpuensn O.C., OO1ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Akimoneproe obmectBo «M3narenscTBo «IIpocBemnieHne»

* Xumus, 11 xnacc/ I'abpuensu O.C., O011ecTBO ¢ OTpaHMYEHHOM OTBETCTBEHHOCTHIO

«IPODA»; Axunonepnoe obuiectBo «M3narenscto «Ilpocsenienne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/29/10/

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

https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/



JIuct KOppeKTUPOBKU pabouel IporpaMMsl

Koppektupoka paboueii mporpaMMsl 110 TSt 3a
npeamMeT KJacc nepuong
Paznen (tema,.....) | [lnanupyemoe | @akrtuueckoe | [Ipuunna Crioco6 CornacoBaHo
YHCJIO YACOB | KOJIMYECTBO KOPPEKTHPOBKH | KOPPEKTUPOBKU

JacoB




