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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMHUHM Ha YpOBHE CpeaHEro oOuiero odpas3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3oBanun B Poccuiickoit
Oenepannn», TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (QeaepalbHON 00pa3oBaTelbHON
nporpaMmsl cpenHero oomero oopasosanus (OOII COO), npencraBieHHbIX B DenepanbHOM
rocyaapcTBeHHOM obpasoBatenbHOoM cTanaapre COO, ¢ yuérom KoHuenmuu npemnoaBaHus
y4ueOHOro npeamera «XuMus» B 00pazoBaTelbHbIX opranuzanusx Poccuiickoit deneparuu,
peaM3yIOIUX OCHOBHBIE 0O0pa30BaTENbHBIE MPOrPAaMMbI, M OCHOBHBIX IOJIOKEHUM
«Crpareruun pasButus BocnuTanusi B Poccuiickorn @enepauuu Ha nepuoxa ao 2025 roma»
(Pacnopsixenue IIpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO/OB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPEICTICHHUI0 OoOIen
CTpaTerud OOYy4YeHHs, BOCIUTAaHUS M Pa3BUTHUA OOYYAIOIIMUXCS CPEACTBAMU Y4YEOHOIO
npeaMera «Xumusi» st 10-11 kimaccoB Ha 0a30BOM YpOBHE COCTaBUJIM KOHIIENTYalbHbIE
nonoxkenus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH ILIeJied, COoAepkKaHus, Pe3yJbTaTOB
oOyueHus U TpeOOBaHUMN K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHe, MOJIYy4aeMO€ BBITYCKHUKAMU 0011e00pa3oBaTeIbHOM
OpraHM3aly, SBISETCS HEOThEMJIEMOM YacThi0 HMX 00pa30BaHHOCTH. OHO CIYKUT
3aBepIIAIOLIUM 3TalloOM peaju3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KITFOUYEBBIX
LEHHOCTEH, MPHUCYIIUX LEJOCTHON CHCTeME XUMHYECKOro 00pa3oBaHHA. OTH LIEHHOCTH
KacaroTcsl MMO3HAHUS 3aKOHOB MPUPO/Ibl, POPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyIbTYyphl
YeJIOBEeKa, a TaKKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO U
npupoaHoil cpene. Peanmusyercss xummudeckoe oOpa3oBaHHe OOydarolIUMXCs Ha YpOBHE
cpenHero obimiero oOpa3oBaHUs CpeACTBaAMHU y4yeOHOro mpeamera «XUMHs», COJAepKaHue U
MOCTPOCHHE KOTOPOT'O OMPEENICHbI B MPOrpaMMe MO XHMHUU C Y4E€TOM CHEeUU(PHUKU HAYKU
XUMHH, €€ 3HaUYEHUsI B MO3HAHUU NPUPOJIbI U B MaTEPUAIBLHOMN XKM3HU O0IECTBa, a TaKKe C
y4€TOM OOIIMX Iele U MPUHIUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeanero obiiero oopasoBanus B Poccuiickoit denepanum.

XUMHS KaK DdJEMEHT CHCTeMbl €CTeCTBEHHBIX HayK Wrpaer ocoOyl poiib B
COBPEMEHHOM ITMBUIIU3ALIMY, B CO3JJAHUU HOBOM 0a3bl MaTepUaIbHON KyJIbTyphl. OHa BHOCHUT
CBOI BKJIa B (POPMUPOBAHHUE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B CO3JJAHUE 1IEIOCTHOTO
Ipe/cTaBICHUST 00 OKpY)KAIIIeM MHpE KaK O €IMHCTBE MPHUPOAbI M YeIOBEKa, KOTOPOE
dbopMupyeTcs B XMUMUU Ha OCHOBE MMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MUpa,
OCO3HAHUsI B3aMMOCBSI3M MEXAY CTPOCHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXHBIMHU
001acTsIMU PUMEHEHUSI.

TecHo B3aUMMOJEWUCTBYSI C JAPYIMMH €CTECTBEHHBIMM HAayKaMH, XUMHUSA CTala
HEOTHEMJIEMON YacThI0 MUPOBOH KyJIbTYPhl, HEOOXOJIMMBIM yCIOBHEM YCHEIIHOTO TpyJa U
KU3HU Kaxaoro uiieHa oOmiectBa. CoBpeMeHHash XMMHsI KaK Hayka CO3UJaTeNbHas, Kak
HayKa BBICOKUX TEXHOJIOTUW HampaBlieHAa Ha pelIeHHe T00aIbHBIX MPOOJIEM YCTONUHUBOTO
pPa3BUTHSL YEIIOBEUYECTBA — CBIPbEBOM, DSHEPre€TUYECKOM, IMHIINEBOW, 3KOJIOTMYECKOU
0€30MMaCHOCTH M OXPaHbI 37J0POBbSI.

B cootBeTcTBUU ¢ OO0mMMMH LETSIMUA U TPUHIUIIAMHU CPEIHEro obmiero oOpazoBaHUs
comepkanue mpeamera «Xumus» (10-11  xmaccel, 0a30BBIi  ypOBEHb U3YYEHHUS)
OPHUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOJIrOTOBKY OOyYaromuxcs,
HEOOXOAMMYI0 MM JUIi BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOTO
BKJIIOYCHHUSI B JKM3Hb COLMYMa, MPOAOJDKEHHUS 00pa3oBaHMA B PA3IUYHBIX 00JacTIX, HE
CBS3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.



CocraBnsionumMu npeamera «XuUMUsS» SBISAOTCA 0a30Bble Kypcbl — «OpraHuueckast
xumus» U «OOmass U HeopraHW4eckas XUMHUsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS
KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HayKU: CUCTEMa 3HAHUW 1O HEOPTaHMYECKOM XUMUU (C
BKJIFOUEHUEM 3HAHUU W3 OOLIed XMMHH) M OpraHuYecKod XuMuu. OopMUpOBAHHME JaHHOU
CUCTEMbI 3HAHUM MpU U3YyYEHUH IIpeIMeTa 00ecriedBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO
MHOT'000pa3us BEIIECTB Ha OCHOBE OOIIUX MOHITUHN, 3aKOHOB U TEOPHUN XUMHUH.

Crpyktypa conaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHuyeckass XUMHs» cOpMUpOBaHA B NpOrpaMMe IO XMMHH Ha OCHOBE CHUCTEMHOIO
nmoaxoJa K M3y4EHHUI0 yuyeOHOTO Marepuaiia U oOyCJOBJI€HA HMCTOPHUYECKH OOOCHOBAaHHBIM
pPa3BUTHEM 3HAHUU Ha ONpPENEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHu4yecKoi
XUMHHM BEIECTBA pAacCMaTPHUBAIOTCA HAa YPOBHE KIACCUYECKOW TEOPUU CTPOCHHMS
OpraHMYECKUX COEJMHEHUN, a TakKe Ha YpPOBHE CTEPEOXHMMHUYECKMX U 3JIEKTPOHHBIX
Mpe/CTaBIeHU O CTpoeHUH BellecTB. CBeeHUs 00 M3ydaeMbIX B Kypce BellecTBax AA0TCs
B Pa3BUTUU — OT YIJIEBOJAOPOJOB JO CIOKHBIX OMOJOTMYECKH aKTHBHBIX COEAMHEHUN. B
Kypce OpraHMYecKOW XMMHUU TOIY4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO
oOmiero  oOpa3oBaHMsI  MEpBOHAYANbHbIE MPEACTABICHUS O  XUMHYECKOW  CBS3H,
KJIacCU(MKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT UX CTPOCHHS,
0 XUMUYECKOW peaKiuu.

[Tox HOBBIM yrjoM 3peHHUs B MpeaMeTe «XUMHUsSD» 0a30BOr0 YpOBHSI paccMaTpUBaeTCs
M3Y4YCHHbIH Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETUYECKUH MaTepuanl |
(akToNOrMuecKre CBEJIEHUS O BEUIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas 1 HeopraHMYecKass XUMUs» 00yYarolIMMCs MPEJOCTABISETCS BO3MOXHOCTD
OCO3HaTh 3HAUYEHHE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX WM METOAO0JIOTMYECKHX
NO3UIMH, TiyOXe TMOHATh HCTOPUYECKOEe H3MeHeHHEe (YHKUMHA STOro 3akoHa — OT
00001maronIeit 10 0OBICHSIONIEH U MPOTrHO3UPYIOIIEH.

Eaunast cucrema 3HaHUN O BaKHEHMIIMX BEIIECTBaX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U TPUMEHEHUHU, a TaKXKEe O XMMHUYECKUX pEeaKLUAX, MX CYU[HOCTH U 3aKOHOMEPHOCTSX
npoTekaHus AomnoyHgeTcs B Kypcax 10 u 11 kimaccoB anemMeHTaMH Coiep KaHMsl, UMEIOLUMU
KYJIbTYPOJOTHYECKUN U TPUKIATHON XapakTep. DTH 3HAHMUS CIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBSI3M XMMHHU C JPYTMMHU HayKaMH, pPacKphIBalOT €€ poJib B IO3HABATEIHLHOU U
NPAKTUYECKON JESTEIbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUS K MPOIECCY
TBOpYECTBA B OOJACTH TEOPUM M TMPAKTHUUECKUX TMPWIOKEHUH XUMHH, TOMOTArOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Mpobiemax,
CBSA3aHHBIX C XUMHEH, KPUTHUYECKHM OCMBICIMBATH HMHQOPMAIMI0 U MPUMEHATH €€ s
MOTIONTHEHUST ~ 3HAHWM,  pelIeHHWs  HMHTEIUIEKTYalbHBIX M AKCIEPUMEHTAIbHBIX
MCCIIeIOBATENbCKUX 3a7ad. B 1enoM copepxkaHue yuyeOHOro mpeamera «XUMHUS» JaHHOTO
YPOBHS U3Y4YEHHUS] OPUEHTHUPOBAHO HA (POPMUpPOBAHUE y OOYUAIOMIMXCS MHPOBO33PEHUYECKOM
OCHOBBI il TMOHUMaHUS (umocopckux wumed, TaKMX KakK: MaTepHallbHOE EIMHCTBO
HEOPTaHWYECKOIr0 U OPraHMYeCKOro MUpPA, 0OYCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM
U CTPOCHHMEM, IO3HABAEMOCTh MPUPOJHBIX SBJICHUN MHYTEM OHKCIEPUMEHTAa U PEIICHUS
MPOTUBOPEYNN MEXIY HOBBIMU (DaKTaMH M TEOPETHUECKUMH TMPEINOCHUIKAMHU, OCO3HAHHE
PO XMMHUHU B PEIIEHUU DJKOJOTUYECKUX TMpolieM, a Takxke MnpobiaemM cOepekeHus
SHEPTEeTUYECKUX PECYPCOB, CHIPbSI, CO3/1aHMS HOBBIX TEXHOJIOTUN U MaTepUasoB.

B mnnane pemieHusi 3amad4 BOCIUTAHUSA, PA3BUTHS W COIMAIM3AIMH O0YYaIONTUXCS
MPUHATHIE MPOTPAMMOM MO XUMHHM MOAXOJbl K ONPENCICHUIO COJIEPXKAHUA M MOCTPOCHUS
mpeaMera  mpeaycMarTpuBaioT  (GOPMUPOBAHHE YHHBEPCATBHBIX Y4YEOHBIX JICHCTBHIA,
uMeronux 0a30Boe 3HAUEHWE IS PA3UYHBIX BUOB JICATEIBLHOCTH: PEHICHUS MpoOiieM,



MOUCKa, aHalu3a W 00pabOoTKU HH(OpMalMHU, HEOOXOIUMBIX HJsi MPUOOPETEHHUS OIbITa
MPAKTUYECKOM M HCCIEIOBATENbCKOM NIEATENbHOCTH, 3aHMMAIOIIEH Ba)XXHOE MECTO B
MO3HAHUU XUMHUH.

B mpaktuke npenojaBaHus XMMHUHM Kak Ha ypOBHE OCHOBHOI'O OOHIEro oOpa3oBaHMs,
TaKk W Ha ypOBHE cpenHero ooOuiero oOpa3oBaHUs, NMpPU OINPEACIECHUU COJEpKaTEIbHOU
XapaKTepUCTUKU 1IeJIed M3y4YeHHs IMpelMeTa HalpaBIE€HUEM MEPBOCTEINIEHHONM 3HAYUMOCTH
TPaJMLUMOHHO TpPU3HAETCA (QOPMUPOBAHME OCHOB XHMHUYECKOM HayKh Kak oO0JacTu
COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKON NEATENbHOCTU YEJIOBEKAa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C METOOMYECKONW TOYKM 3pEHHMS] TaKOM IOAXOA K
OTIpeICNICHUIO LIEJIe U3yUeHUs MIPeIMETa ABIISECTCS BIOJIHE ONPABAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUSI INIABHBIMU LEISIMU M3yUeHUs MpeaMera « XUMHs) Ha
6a3oBom ypoBHe (10 —11 xi1.) sBASITOTCS:

e (opMUpOBaHUE CHUCTEMbl XHMUYECKHX 3HAHUM KaK Ba)KHEHUIIEH COCTaBISAIONMICH
€CTECTBEHHO-Hay4YHOM KapTHUHBI MUPA, B OCHOBE KOTOPOM JieXkKaT KIHOUEeBbI€ MOHATHUS,
(GyHIaMeHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH, OCBOCHHE SI3blKa HAyKH, YCBOEHHE U
NOHMMAaHHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOr0 XapakTepa,
03HaKOMJICHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMupOBaHHE U Pa3BUTUE NIPEJICTABICHUI O HAYYHbIX METOAaX MMO3HAHUS BEIIECTB U
XUMHYECKHX peakluuid, HeOOXOIUMBIX JUIsi MPUOOpPETEHUsI YMEHUI OpUEHTUPOBATHCS
B MHpE BEIIECTB W XUMHYECKHX SBJICHUH, HMMEIOIMIMX MECTO B MpHUPOAE, B
IIPAKTUYECKOU U MOBCEIHEBHOM KU3HMU;

® pa3BUTHE YMEHUUW U CHOCOOOB [I€ATEIbHOCTH, CBSI3aHHBIX C HaONIOJIGHUEM U
OOBSICHEHUEM XHMMHMYECKOTO JKCIEPUMEHTa, COOJIOJIEHUEM NpaBMil 0e30MacHOro
oOpallleHHs ¢ BEIEeCTBAMHU.

Hapsiny ¢ atum, copepxaTenbHas XapaKTepUCTUKA LIeJIed U 3a]a4 U3y4YeHHs IpeIMeTa
B NpPOrpamMMe€ II0 XMUMHUM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMU
OPUOPUTETAMH B CUCTEME cpeiHero odmiero oopazoBanusi. CerofHs B MpenojaBaHU XUMUU
B Ooublliel cTEMeHW OTAAETCA MPEANOYTECHHE MPAKTUYECKOM KOMIIOHEHTE COACpIKaHUS
oOydeHHus, OpPUEHTHUPOBAHHON Ha TIOATOTOBKY BBIIYCKHHKAa 0O0IIe00pa3oBaTeIbHON
OpraHM3alliy, BIAJICIONIET0 HE HA0OpOM 3HaHWH, a (PYHKIHMOHAIBHONW T'PaMOTHOCTHIO, TO
€CTh COCO0aMU U YMEHUSMH aKTHUBHOTO TMOJYYECHUsS 3HAHUM U MPUMEHEHHS UX B peasibHOM
YKU3HU JIJIs1 PEIICHUS IPAKTUUECKUX 3a]a4.

B cBs3u ¢ 3TMM npu u3yyeHUH npeaMeTa «XUMHUS» JTOMUHHUPYIOLIEEe 3HAYEHUE
MPUOOPETAIOT TaKKe 1ENU U 3a]a4i, KaK:

ajantanus OoO0y4aroumxcs K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOMIETOCS MUDA,
dbopMUpOBaHUE WHTEIUIEKTYaIbHO Pa3BUTONM JUYHOCTHU, TOTOBOM K camMo00pa3oBaHUIO,
COTPYOHUYECTBY, CAMOCTOATEIIbHOMY IPUHATHUIO TPAMOTHBIX PEHIEHWA B KOHKPETHBIX
KU3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHHUEM;

dopmMupoBaHre y OOYyYaroIIMXCsS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIINH),
MMEIOIMX YHHUBEPCAJIbHOE 3HAYEHUE JUI1 pa3IUYHbIX BUJIOB JAEIATEIBHOCTH: PELICHHUs
npoOJyieM, MOUCKa, aHanmu3a U 00paboTKu MHQOpPMAINU, HEOOXOAUMBIX IS MPUOOpETEHUs
OMbITa JIEATENBHOCTH, KOTOpas 3aHMMAEeT Ba)XHOE MECTO B IO3HAHWU XHMMHH, a TAKKe NS
OLIEHKA C TO3UIMHA HKOJOTHYECKON Oe30MacHOCTH XapakTepa BIMSHUS BEIIECTB U
XMMHYECKHUX ITPOLIECCOB HA OPraHU3M YEJIOBEKA U MIPUPOAHYIO CPENY;

pa3BUTHE  IO3HABATEIbHBIX  HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKHUX
criocoOHOCTel 00YyYaroMMXCs: CIOCOOHOCTH CaMOCTOATEIBHO MPUOOpETaTh HOBBIC 3HAHUS
M0 XMMHUHU B COOTBETCTBUH C XM3HEHHBIMH MOTPEOHOCTSMH, UCIOJIH30BaTh COBPEMEHHBIC



WH(OPMAIIMOHHBIC TEXHOJIOTHH JIJIsi MOMCKAa M aHaIW3a y4eOHOW W HAyYHO-TIOMYJISIPHOUN
HH(MOPMAIIMH XUMUIECKOTO COJIEPKAHUS;

dbopMHupOoBaHUE W Ppa3BUTHE Y OOYYAIOIIMXCS AaCCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUSI, HAOMIOAATEIHHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEO0OXOIMMBI, B YaCTHOCTH, IPHU TUTAHUPOBAHUH U MTPOBEJICHUN XUMHUYECKOTO SKCIICPUMEHTA;

BOCITUTAHUE y OOyYarommxcs YyOSKIEHHOCTH B TYMAaHHCTUYECKOW HAMPaBICHHOCTH
XUMHH, €€ BaXHOW POJM B PCIICHHM TJIOOATBHBIX MPOOJIeM  palMOHAIBHOTO
MIPUPOIOTIOIE30BAHMS, ITOMOJHEHUS YHEPTETHUECCKUX PECYPCOB W COXPAHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOJMMOCTH OCpEeKXHOTO OTHOIIEHUS K TPHUPOAEC U CBOEMY
3I0POBBIO, a TaKXKe MPHOOPETCHHS OIbITa HWCIOJB30BAHMS TOJYYCHHBIX 3HAHUU JUIS
MPUHATHUS TPAMOTHBIX PEIICHUH B CUTYaIIUSX, CBA3aHHBIX C XUMHYCCKUMH SIBJICHHSIMH.

B yue6HOM mutane cpenHero o01iero oopa3oBaHus MpeaMeT « XUMHs 0a30BOT0 YPOBHS
BXOJIUT B COCTaB MpeaMeTHOM 00y1acTi «ECTeCTBEHHO-HAYYHBIC MTPEIMETHIY.

OO1mee 4uCIIO YacoB, OTBEIEHHBIX IS H3yUYEHUs XUMUH, HA 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanusi, cocrapisier 68 yacoB: B 10 kmacce — 34 ygaca (1 gac B Heneno), B 11
knacce — 34 yaca (1 gac B Hezenio).



COJEP)KXAHUE OBYYEHUA
10 KJIACC
OPT'TAHNYECKASA XUMUA

TeopeTuueckue 0OCHOBBLI OPraHUYeCKO XUMHH

[IpeameT oprannueckoil XuMuu: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHHE B TOJYYCHUH
HOBBIX BEIIECTB M MAaTepuajgoB. TeopHst CTPOCHHsI OpPraHWYECKHX COeIuHEeHHH A. M.
BytnepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHbIE (OPMYJIbl OPraHUYECKUX BEIIECTB.
I'omonorus, nzomepusi. XuMu4eckasi CBsI3b B OPTaHMYECKUX COETUHEHHUSX — OJUHAPHBIC U
KpaTHbBIE CBSI3HU.

[IpencraBnenne o  wiaccupukauu OpPraHUYECKUX  BemecTB. HomeHkmarypa
OpraHWYECKUX COEAUHEHUN (CUCTeMaTH4ecKas) M TpPHUBUAIbHBIE Ha3BaHUS BaKHEUIINX
MpeACcTaBUTENEH KJIaCCOB OPraHUYECKUX BEIECTB.

DKCrepuMEHTaIbHbIE METO/bl U3YUCHUS BEIIECTB U UX MPEBpAIICHUN: 03HAKOMJICHUE C
oOpasiiaMu OpraHUYeCKUX BEIECTB U MaTepHalaMH Ha UX OCHOBE, MOJICTUPOBAHUE MOJICKYT
OpraHWYECKUX BEIECTB, HAOIIOJEHWE U ONHCAaHUE JIECMOHCTPAIMOHHBIX OMNBITOB IO
MPEBPAIEHUI0 OPraHWYECKUX BEIIECTB TMpPH HarpeBaHuu (IUiaBlieHWe, OOyriMBaHUE U
TOpEHHE).

Yriaesopopoabl

AJKaHBI: COCTaB U CTPOEHUE, F'OMOJIOTMYECKHMW psiA. MeTaH m 3TaH — mpocreninne
NPEJICTABUTEIN aJIKaHOB: (U3UYECKWE W XMMHYECKHE CBOMCTBa (peakuuu 3aMelleHUs U
TOpEeHUs ), HAXOXKJECHUE B IPUPOJIE, OJIyYeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUAN PsiA. DTUIIEH U IPONUIEH — IPOCTENIINe
NPEJICTABUTEIN AJKEHOB: (PU3WYECKHE U XMMHUYECKHE CBOWMCTBa (peakiUu THAPUPOBAHMS,
raJIOT€HUPOBAHUs, TUAPATALIMHI, OKUCICHUS U TIOJIUMEPU3ALUH ), IOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OytanueH-1,3 u mMetunOyTaaueH-1,3: cTpoeHue, BaKHEHIINE XUMHUECKUE
cBoICcTBA (peakuus noinuMepusanun). [lomydeHrne CHHTETUHYECKOTO KayuyyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTHU CTPOEHHS, TOMOJOTHYECKUH psl. AUETUICH —
NPOCTEHIINI TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (U3MUECKHE M XUMHYECKHE
CBOICTBa (peakuuu TUIPUPOBAHUS, TaJOTeHUPOBAHUS, THIPATAIIMHA, TOPEHHUS), TOTyUYEeHUE U
MIPUMEHEHHUE.

Apensl. benszon: cocrtaB, cTpoeHue, GuU3MUECKHEe U XUMUYECKHME CBOMCTBa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYyUYEHHUE U MPUMEHEHHE. 10ayon: cocmas, cmpoenue,
QuzuuecKkue u Xumuieckue c8olucmea (peakyuu 2ai02eHUpo8aHus U HUMpPOBAHUs,), NOJIYYUeHuUe
u npumenenue. TOKCHUHOCTh apeHOB. ['eHeTHueckass CBA3b MEXAY YIIEBOJOPOIAMU,
MIPUHAUISKAIIMMH K Pa3JIMYHBIM KJlaccaMm.

[TpupoaHble HICTOYHUKHU YTIIEBOIOPOAOB. [IprpoaHbIil ra3 U momyTHbIE He(TSIHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CrocoObl mepepabOTKH HEPTH: TEPEeroHKa, KPEKUHT
(TepMuYeCcKui, KaTAMUTUYECKUI), muponn3. [IpomykTel iepepaboTku HedTH, KX TPUMEHEHHE
B MIPOMBIIIJIEHHOCTH H B ObITY. KaMEHHBII yroib ¥ MPOAYKTHI €T0 mepepadboTKy.

DKCIEepUMEHTAIIbHbIE METO/bl U3YUYEHUS BEIIECTB U MX MPEBPALICHUN: 03HAKOMIIEHUE C
oOpa3namMu IjgacTMacc, KaydykoB U pe3uHbl, koiuiekiuu «Hedte» u  «Yromby,
MOJEJIIMPOBAHUE  MOJIEKYJl  YIJIEBOAOPOJOB W  TaJOr€HONPOU3BOAHBIX, IPOBEIACHUE
IPAKTUYECKOU PAOOTHI: MOTYYEHUE ITUIICHA U U3yUYEHUE €ro CBONCTB.

Pacuérnrple 3agaun.




Bbluncienuss 1mo ypaBHEHHMIO XHMHUYECKOM peakiuuu (macchl, 00bEMa, KOJIWYECTBA
MCXO/JHOTO BEUIECTBA WJIM MPOJIYKTa PEAKIHUU 1O HM3BECTHBIM Macce, 00BhEMY, KOIHUYECTBY
OJTHOTO M3 UCXO/HBIX BEUIECTB WJIH MPOIYKTOB PEAKIINN).

Kucsopoacoaepaxaniue opranHuyecKue coeJUHeHUst

[IpenenbHbIE OJHOATOMHBIE CHHPTHL. MeETaHOT W ITAaHON: CTPOCHHE, (PH3MUYECKHE WU
XAMHYECKHE CBOWCTBA (PEakiMy C aKTHBHBIMH METaJUTAMH, TaJOr€HOBOJAOPOAaMH, TOPEHNUE),
IIpUMEHEHHE. BonopoaHsle CBA3M MEXKIy MOJIEKYJIAMH CHHAPTOB. /[lelicTBMe MeTaHona M
ATaHOJIa HA OPTAHU3M YEJIOBEKa.

MHOTroaTOMHBIE CIUPTHI. JTWICHTIIMKONb W TJHIEPHH: CTPOCHWE, (PU3UYECKHE U
XAMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIEIOYHBIMA METAJIIaMH, Ka4eCTBCHHAsI PEaKIIHS
Ha MHOTOATOMHBIC CIUPTHI). JlelicTBMe Ha opraHW3M uenoBeka. [IpuMeHeHHWe riMuepuHa U
STHIJICHTITKOJIS.

deHoM: CcTpOoEHUE MOJEKYJbl, (DU3MYECKHE M XWMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue gpeHona.

Anpnerunel U kemowusl. DopManbIeTHI, aneTANbICTUI: CTPOCHUE, (QHU3UYECKHE U
XAMHYECKHE CBOWCTBA (pEaKIMU OKHUCICHHS W BOCCTAHOBIICHUS, KaueCTBEHHBIC PEAKIIHH),
MOJTyYeHHE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpEIeTbHBIC KapOOHOBBIE KHCIOTH. MypaBbuHAs U YKCYCHAsI KUCIIOTHI:
CTpOocHHE, (PHU3MYECKHe M XMMHUYECKHE CBOMCTBa (CBOWCTBa, OOmIMe Ui Kiacca KHUCIOT,
peaxiysi STepuuKaImm), MoTydeHne u npuMeHenne. CTeaprHOBas M OJICMHOBAST KUCIIOTHI KakK
MPEICTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbIIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIee IeHCTBHE.

CrnosxHble 3(pUphl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIH3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xxupos. buongorudeckas posib )KUPOB.

VYrneBozpl: cocTaB, KiaccuuKalys yriaeBoaoB (MOHO-, M- U nojucaxapusl). [moko3a
— MpOCTEeUIINI MOHOCaxapul: 0OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3HUECKHE U XUMHUECKHE
cBoiicTBa (B3aumopeiicteue ¢ ruapokcugom menu(ll), oxucieHwe aMMHauHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHPOJIE,
npUMeHeHue, ononorudeckas poib. Gorocunres. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nesmirono3a kak npupoanbie nonumepsl. CTpoeHre Kpaxmalia U HeJUTI0NI03bI.
duznyeckue U XUMUYECKHE CBOMCTBA Kpaxmaiia (TUIPOJIN3, KaueCTBEHHAs PEaKIus C HOJIOM).

DKCcHepuMEeHTaJIbHbIe METOJbl M3YUYEHHUS BEIIECTB M WX IMpPEBpalleHUi: MpOBe/IeHUE,
HAOJIIO/ICHWE W ONHCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHBIC
peakiMyd OJHOATOMHBIX CHUPTOB (OKUCIeHHe dTaHoja okcugom Mmemu(ll)), MHOroaToMHBIX
CHUpTOB (B3auMojeiicTBUe TiulepuHa ¢ ruapokcuaom meau(ll)), anpaerunoB (okucienue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxkcumom wmemu(ll), B3ammomericTBue
Kpaxmalia ¢ HOJIOM), TMPOBEJCHHE MPAKTHUUEeCKOW pabOThl: CBOWCTBA pPAcTBOpAa YKCYCHOMU
KHUCIIOTBHI.

Pacuérnbie 3amaun.

Boruricnienuss 1mo ypaBHEHHMIO XHMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJ/IHOTO BELIECTBA WJIM MPOJAYKTa PEeakiUH MO H3BECTHBIM Macce, 00BbEMY, KOJIHUYECTBY
OJTHOT'O U3 UCXO/IHBIX BEUIECTB WM MPOJYKTOB PEAKLIUN).

A3zoTcozaepikaliie opraHuuecKue COeMHEHUSI.

AMHMHOKHCTIOTBI Kak aMdoTepHble opraHuueckue coenuHeHus. Dusznyeckue u
XMMHUYECKHE CBOMCTBA AMHMHOKHUCIOT (Ha TpuMepe INMiuHa). buonormueckoe 3HavyeHue
aMUHOKUCIIOT. [lennTuam!.



benku xak mpupoaHbIE BHICOKOMOJIEKYISIpHBIE coequHeHus. llepBuunas, BropuuHas u
TPETUYHAS CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBAa OCNKOB: THAPOJH3, JACHATYyparus,
KaueCTBEHHBIE PEAKIIMU Ha OEJIKH.

DKCIeprUMEHTATbHBIE METOJbI U3yUEHUS BEIIECTB M WX NpPEBpalleHUil: HAOMIOACHNE U
ONMCaHNE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypals OCIKOB TpPW HAarpeBaHWM, I[BETHBHIC
peakiu OEIKOB.

BbicokoMoJieKy/IsipHbIE COeTNHEHUS

OCHOBHBIE TIOHSITUSI XHMHH BBICOKOMOJICKYJISIPHBIX COCTMHEHHUN: MOHOMEp, TOJHMED,
CTPYKTYpPHOE 3BEHO, CTETCHb IMOJIMMEPU3ANNHU, CPETHsS MOJeKysipHas macca. OCHOBHBIC
METOJIbl CHHTE3a BHICOKOMOJIEKYIAPHBIX COSTUMHEHUI — MOTUMEPHU3aIisl U TIOJTHKOHICHCAITHSI.

DKCIIepUMEHTAIBHBIE METO/IbI U3yUEHHS BEIIECTB M WX MPEBPAIICHHA: 03HAKOMIICHHE C
o0pa3maMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexIpeaMeTHbIE CBA3H.

Peanu3anus MeXnpeaMeTHBIX CBS3€W NMPU M3y4YEHUU opraHnyeckor xumuu B 10 kmacce
OCYILECTBIISIETCS Yepe3 HMCIOIb30BAHUE KaK OOIMIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, Tak H
TIOHATUHN, SIBJSIFOIIMXCS CHUCTEMHBIMU JUISI OTHENBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOTO
UK.

OOmne ecTecTBEHHO-HAYYHBIC TOHSATHSA: SIBICHUE, HAYYHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHHTE3, KIacCUpUKAIUs, TEePUOJUYHOCTh, HAOII0JeHNEe, W3MEpEeHHeE,
IKCIIEPUMEHT, MOJICITMPOBAHHE.

dwusmka: MaTepus, SHEpPrHs, Macca, aToM, OJJIEKTPOH, MOJICKYJa, OSHEPreTHUECKUi
YpOBEHbB, BEILIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NYECKUE BETMYMHBI U
€IMHUILIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, 6uocdepa, oOMeH BelIeCTB B OpraHU3Me, (POTOCUHTES,
OMOJIOTMYECKHU aKTHBHBIE BellecTBa (O€IKU, YIIIeBOIbI, )KUPHI, DEPMEHTHI).

['eorpadusi: MmuHepasbl, TOpHBIE TOPO/IbI, MOJE3HbIE HCKOMAEMbIE, TOIIIUBO, PECYPCHI.

TexHonorus:: mNUIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MUTAHUS, MOIOIIUE
CPEJNICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MpernapaTrhl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETHYECKHX BOJOKOH.

11 KUIIACC
OBIIAA N HEOPTAHUYECKAS XUMHA

Teopernuyeckue 0OCHOBbI XUMHH

XuUMUYeCKUd d3IeMeHT. AToM. Snpo artoma, H30TOMBL. JDJIEKTPOHHas 000J0YKa.
DHepreTHYecKue YpOBHHU, TOAYPOBHU. ATOMHBIE opOWTanmu, S-, P-, 0- 3JICMEHTHI
Oco0OeHHOCTH pacIpe/ieJIeHUs] DJIEKTPOHOB MO OpOUTalIsiM B aromMax »3JIEMEHTOB IEPBbIX
Y4eTBIPEX MEPHOJIOB. DIEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[lepuonnueckuii 3axoH u Ilepuoguueckass cucremMa XUMHUYECKUX dnemeHTtoB [[. U.
MenpneneeBa. CBsA3p nepuoanyeckoro 3akoHa u Ilepuogmyeckoil CUCTEMBI XHMHYECKHUX
anemeHToB [[. I. MenneneeBa ¢ COBpEMEHHON TEOpPHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XHMHUYECKHUX OJIIEMEHTOB W 00pa3yeMblX HMH TPOCTBIX U CIIOKHBIX
BEILIECTB MO rpynnam u neprojiaM. 3HaueHUe NePUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBSI3b. Buabl XMMHUECKOM CBsi3U (KOBaJICHTHAs
HEMOJIApHAsl U TIOJISIpHAs, MOHHAsI, MeTaJUTM4ecKas ). MexaHu3mMbl 00pa3oBaHUsl KOBAJIEHTHOM



XUMUYECKON CBSI3U (OOMEHHBIN M TOHOPHO-aKIeNTOpHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DNeKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHHOHBI.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSTHCTBA COCTaBa
BellecTBa. THUMBI KPUCTAJUIMUECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THUIA
KPHUCTAJTINYECKON PEIIETKH.

[Tonstue o mucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMJIHBIE pacTBOphHl. MaccoBas
JIOJISI BEILIECTBA B pACTBOPE.

Knaccudukamuss Heopranmyeckux coeauHeHuil. HoMeHknaTypa HeOpraHMuecKuX
BENIECTB. |'€HeTHYeCcKass CBSI3b HEOPraHWYECKUX BENIECTB, MPUHAJICKANUX K Pa3TUYHBIM
KJIacCaM.

Xumunyeckas peakuus. Knaccupukanus XUMHYECKHX peakUuMid B HEOPraHUYECKOW U
OpPraHMYeCcKOM XUMHUH. 3aKOH COXpPAHEHUsS MacChl BEIIECTB, 3aKOH COXPAaHCHUS U
MPEBPAIICHUS SHEPTUHU TPU XUMHUUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT PazIU4HbIX (pakTopoB. OOpaTHMble peakiuu.
Xumuueckoe paBHoBecre. DAKTOPHI, BIMSIONIME HA COCTOSHUE XUMHUYECKOTO PABHOBECHSI.
[Tpunnun Jle larense.

OnekTponuTudeckas aucconuanvs. CuibHbIe U cliadbie JeKTpoiauThl. Cpemaa BOJIHBIX
pacTBOPOB BEIIECTB: KUCJIasl, HEUTpaabHas, IICJIOYHAas.

OKUCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIINH.

DKCNMEPUMEHTAIBHBIE METOJIbI M3YUYEHHSI BEUIECTB M MX MPEBPAIICHUNA: AEMOHCTpALIMS
tabmui «llepuonuueckas cucrema xumudeckux snaeMeHtoB JI. M. MeHneneeBa», usyueHue
MoJiele KPHUCTAJUIMYECKUX PEIIETOK, HAOMIOJACHHE M OIMUCAaHUuE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OIBITOB (pa3joKeHHWE MEPOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalau3aTopa,
ONpEJIEJICHUE CPElIbl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEaKIMU
MOHHOTO OOMEHa), MpOBEJEHUE MPaKTHUeCKOW paboThl «BiusHue pasianydHbIX (PakTOpoB Ha
CKOPOCTb XUMHYECKOMN pPEAKIIUN».

Pacuérhrie 3agaun.

Pacuérel mo ypaBHEHHSIM XHMHUYECKUX pEaKlHil, B TOM YHUCJIE TEPMOXUMHUYECKHE
pPacy€Thl, pacYETHI C UCIOJIb30BAHUEM MOHATHS «MaCcCOBAsl 10J1S1 BELLIECTBAY.

Heopranuueckasi XuMus

Hemeramnpl. Ilonoxenue nHemertamioB B llepuognyeckoil cucTEME XHUMHYECKUX
anementoB JI. M. MenzaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MYECKHE CBOWCTBA
HEMETAJIOB. AJIJIOTPOTHS HEMETAIJIOB (Ha IpUMepe KUCIopoia, cepbl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BAXKHEUIIUX HEMETAUIOB (TaJOreHOB, cephl, a3oTa, ¢docdopa,
yriaepoaa W KPEMHHUSI)) M UX COCAMHEHHH (OKCHJIIOB, KHCJIOPOJCOJEPKAIIUX KHCIIOT,
BOJIOPOJTHBIX COCIMHEHUH).

[IpuMeHeHne BaxKHENIINX HEMETAJUIOB U UX COEIMHEHUI.

Meramnsl. [lonoxenue meraioB B Ilepuoanueckoil cuctemMe XMMHUYECKUX 3JIEMEHTOB
H. U. MenneneeBa. OcoOEHHOCTH CTPOCHHS JJIEKTPOHHBIX OOOJIOYEK aTOMOB METAILIOB.
O6mue ¢usznueckue cBoiicTBa MeTauioB. CIUlaBbl METALIOB. DIJIEKTPOXUMUYECKUU DSl
HaNpsHKEHUA METAJUIOB.

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX META/UIOB (HATPWM, Kajduil, KaJbI[Ui, MarHui,
ATIOMUHUN, IIUHK, XpPOM, K€JI€30, MEJIb) U UX COCTUHCHUI.

O6mue crocoObl oNy4eHust MeTauioB. [I[puMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCNEPUMEHTANIbHBIE METOJIbl HM3Y4Y€HHUs BEIIECTB W MX MPEBPAILICHUI: H3yueHUE
KoJuteKiuu «MeTauibl ¥ CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3ama4y, HaONIOJCHWE W ONHCAHWE JEMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OIBITOB



(B3amMoelicTBHE THAPOKCHIA ATIOMHUHMS C PACTBOPaAMH KHCJIOT M IIEJIOYeH, KaueCTBECHHBIC
pEeaKIMu Ha KaTHOHBI METAJIIOB).

Pacuérupie 3amaun.

Pacuérel Maccel BemiecTBa WiM 00bEMa ra3oB MO M3BECTHOMY KOJHWYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIUU BEIIECTB, pacu€Thl Macchl (00BnEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMuSA U JKU3Hb

Porp xumum B oOecreyeHWH HKOJOTHYECKOM, DHEPreTUYECKOW U MHIIEBOMN
0€30MacHOCTH, Pa3BUTUM MEIULUHBL. [loHSATHE O Hay4YHBIX METOJAaX MO3HAHHUSA BEIIECTB U
XUMHYECKHUX PEAKIIUM.

[IpencraBnenus o006 oOOHmMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO TOJYyYEeHHS
BAKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEPUATIOB: BAXKHEWINNE CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHuajbl, KpPacKd, CTEKJIO, Ke€pamMuKa, MaTepuabl OJs IICKTPOHUKH,
HaHOMaTepHuasbl, OPraHMUECKUE U MUHEPAIbHbIC YI0OpEHUS.

XUMHUA U 3[0POBbE UEJIOBEKA: MpPAaBUJIA MCIIOJb30BaHUS JICKAPCTBEHHBIX MpPENaparos,
npaBuiia 6€30MaCHOTO UCTIOIL30BaHUS MPEnapaToB OBITOBOM XUMHUHU B TIOBCEIHEBHOMN KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzarus MeXnpeIMeTHBIX CBsI3el MPU U3YYCHUH 00Iel 1 HEOPTraHUYECKONW XUMUU B
11 xmacce OCYIIECTBISIETCS Yepe3 MCIOJb30BaHWE KakK OONIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHHA, SBJSIIONIAXCS CUCTEMHBIMH JJIS OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYy4YHOT0 IIHUKJIA.

OO0mme ecTecTBEHHO-HAY4YHbIE TOHSATHSA: HAy4yHbIH (DAaKT, THUIOTE3a, 3aKOH, TEOpHS,
aHaJdu3, CHUHTe3, KilaccupuKamus, TEPUOJUYHOCTh,  HAOMIOJACHUE,  DKCICPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, SABJICHUE.

dusuka: MaTepus, dHEPrusi, Macca, aToM, BJEKTPOH, MPOTOH, HEHUTPOH, MOH, H3OTOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, JHEPreTUUECKH YPOBEHb, BEIIECTBO, TEI0, 00BbEM, arperaTHoe
COCTOSIHHE BeIleCTBa, (PU3NUecKre BETUIMHBI U CIMHUIIBI UX U3MEPEHHUSI, CKOPOCTh.

buonorusi: kineTka, opraHus3M, SKOcHCTeMa, OWocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHEpabl, TOPHBIE TIOPOJIBI, TTOJIE3HBIC NCKOMIAEMbIe, TOTUTHBO, PECYPCHI.

TexHonorus: XUMHYECKast MIPOMBIIIJIEHHOCTb, METaJUTyprusi, MPOU3BOACTBO
CTPOUTEIBHBIX MaTepuaos, CEIbCKOXO03SMCTBEHHOE MIPOU3BOJCTBO, MMUIIEBast
MIPOMBIIIJICHHOCTD, (hapMalleBTUYECKass IMPOMBIIIICHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpUAJIOB, AJIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTHH.



[VNIAHUPYEMBIE PE3VIJIbTATbI OCBOEHHMSA IIPOTPAMMEBI 110 XMMHWU HA
BA30BOM YPOBHE CPE/IHEI'O OBILIEI'O ObPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHS OOyYarOIIUMHUCH
MIPOrpaMM CpelHero oOmiero oopa3oBanus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meTtoauueckoil OCHOBOW [uisi pa3pa0OTKH IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
MIPOrpaMM CPEAHETO OOIIET0 00pa30BaHUs SIBISIETCSI CUCTEMHO-AESTEIIbHOCTHBIN MOAXOI.

B cooTBeTcCTBUM C CHUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE€ JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHUS MpeameTa «XUMHUS» Ha YPOBHE CpEIHEro ooOuero oOpa3oBaHUs
BbIJICJIEHBI CIEAYIONINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOUTUMUCS POCCUHCKON TPa)KJAaHCKOM WMJIEHTMYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPE/IEIICHHUIO;

HaJIM4re MOTHBALMU K 00yUYEHHIO;

1[eJIeHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH U UCTOPUUYECKUX TPaTuIMil 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTh OOYYaIOIUXCsl PYKOBOJICTBOBATHLCA B CBOEH JESTEILHOCTH
[IEHHOCTHO-CMBICTIOBBIMU  YCTAHOBKaMH, NPUCYIIMUMH IIEJTOCTHOM CHCTEME XHUMHUYECKOTO
oOpa3oBaHus;

HaJM4YMe MPAaBOCO3HAHUS SKOJOTMYECKOW KyJIbTYpbl M CIIOCOOHOCTH CTaBUTh LENH U
CTPOUTH >)KM3HEHHBIE IIJIaHBI.

JInyHOCTHBIE pE3yJIbTAThl OCBOCHUSI NIpeaAMeTa «XUMHUS» JIOCTUTalOTCAd B €IUHCTBE
y4eOHOW U BOCIUTATENbHOM JAEATENIHOCTH B COOTBETCTBUM C TYMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMU M HJI€AJIaMU POCCHIICKOTO
IpaXXIaHCKOTO OOIIeCTBa, MPHUHATHIMA B OOIIECTBE HOPMaMHU M TIpPaBUJIAMU IOBEJCHHUS,
CHOCOOCTBYIOIIMMH MPOIIECCAM CAMOIIO3HAHU S, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTHU O0YUaIOIUXCS.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPakaroT c(POPMUPOBAHHOCTH
OTbITa TIO3HABATEIbHOW W MPAKTUYECKOW JEATEIBHOCTH OOYyYalolmuXcs MO0 peanu3alu
IOPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kI1aHCKOro BOCIUTAHUSA:

OCO3HaHUS 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEN, YBaKEHUS
K 3aKOHY U IIPaBOMNOPSIIKY;

MPEACTABICHUS O COLMAJIbHBIX HOPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOILUECHHUU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATETbHOCTH IIPH CO3JIAaHUU Y4YEOHBIX
MPOEKTOB, pENICHHUH YYEOHbIX M TO3HABATENBbHBIX 3a7ad, BBIIOJHEHUH XUMHYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHHUMATh MOTHBBI, HaMEPEHHS, JIOTUKY WU apryMEHTHI
JPYTHUX TIPU aHAJIN3€ PA3IMYHBIX BUJIOB YUEOHOU JESATEIbHOCTH;

2) NaTPUMOTHYECKOTr0 BOCIIUTAHMA:

LIEHHOCTHOI'O OTHOILIEHUS K HMCTOPHUYECKOMY M HAyYHOMY HACJEIUI0 OTE€YECTBEHHOU
XUMUU;

YBa)XEHHUsI K MPOILECCY TBOPUECTBA B OONACTH TEOPHH U MPAKTHUYECKOTO MPUMEHEHHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTMIKEHHUSI HAYKH €CTh Pe3yJbTaT UINTENbHBIX HAOIIOACHUH,
KPOMOTJIMBBIX SKCIEPUMEHTAIbHBIX OMCKOB, IOCTOSHHOTO TPyAa YUYEHBIX U MPAKTUKOB;



UMHTEpECa W TI03HABATEIbHBIX MOTHMBOB B IIOJYYEHHH U TOCJIEAYIOLIEM aHallu3e
MH(}OPMALIMH O IEPETOBBIX JOCTHKEHHUSIX COBPEMEHHONW OTEUECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBE/ICHNUS;

CIIOCOOHOCTH OLIEHUMBATh CHUTYyallMHM, CBS3aHHbIE C XHWMHWYECKUMHU SIBICHUSIMHU, H
MPUHUMATh OCO3HAHHBIE DEILIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJEHHE M MOCTYIKHM CBOUX TOBAPHUIIEH C MO3MILIMIA
HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHMs IIEHHOCTEW 30pOBOro M 0Oe3omacHoro obpasza >KM3HM, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmroIeHnsT TTpaBUi OE30MacHOTO OOpallleHHs] C BEUIECTBAaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJOBOU JESATEINBHOCTH;

MOHUMAaHUS I1IEHHOCTU NPaBWJI HWHAWBUAYAJIbHOTO M KOJUIEKTUBHOIO O€30MacHOIO
MOBEJCHUS B CUTYaLUSX, YTPOKAIOIIMX 3/I0POBBIO U KU3HH JIIOJIEH;

OCO3HaHHUS MOCJEACTBUN M HEMpPUATHS BPEIHBIX MPHUBBIUEK (YHOTPEOIEHUs aJKOroJs,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATENbCKON JesTeNbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTH€ B PEIICHUHM MPAKTHUYECKUX 3a4ad COLMAIbHOU
HaIpPaBJIEHHOCTH (B paMKax CBOETO Kjacca, HIKOJIbI);

UHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQECCHil pa3IuvyHOro pojaa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUU;

YB@XEHUS K TPYLY, JIFOASIM TpyJa U pe3ysbTaTaM TPYI0BOH ACSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYaIbHOM TpaeKTOpUU OOpa30BaHMUs,
Oyayuieit mpodeccun U peanu3aii COOCTBEHHbBIX KU3HEHHBIX TUIAHOB € YYETOM JINYHOCTHBIX
UHTEPECOB, CIOCOOHOCTEN K XUMUU, HHTEPECOB U NMOTPEeOHOCTEH 00111eCTBa;

6) 9K0JI0THYECKOro BOCIIUTAHMS:

HKOJIOTMUECKH  IIeJIeCOOOpPa3HOr0  OTHOIIEHHWs K  MpUpOAE, KaK  HCTOYHUKY
CYyILIECTBOBAHHUS )KU3HU Ha 3EMIIE;

MTOHUMAaHHUS TJI00aTbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIHSHUS YIKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CpebL;

OCO3HAaHHUA HEOOXOMUMOCTH UCIOJIB30BAHUS JOCTHXKEHUN XUMHUU [UIsI PEIICHUS
BOIIPOCOB PAILIMOHAIBHOTO IPHUPOAOIIOIb30BaAHUS;

AKTUBHOTO HENPUATUSA NEHCTBHI, MPUHOCAIINX BpEI OKpPYXaIoIIel MPUPOAHOU Cpene,
YMEHHS TPOTHO3UPOBATH HEOIATONPUSITHBIE SKOJIOTHUECKUE MTOCIIEICTBUS IPEITPUHIMAEMBIX
JNEUCTBUN U IPEAOTBPALATh HX;

HaJIM4Yusl PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHHS, JKOJOIMUECKON KYJBTYpBI, OIbITA
NESTEIIBHOCTH  DKOJIOTMUECKON HANpaBJIEHHOCTH, YMEHHUS pPYKOBOACTBOBATbCS HMMH B
MO3HABATEILHOW, KOMMYHHKATUBHONW M COIMAIIbHON MPAKTUKE, CIIOCOOHOCTH W YMEHHUS
aKTUBHO MPOTUBOCTOSTH UJICOJIOTHH XeMohoouu;

7) HEeHHOCTH HAY4YHOI'0 IIO3HAHHUS:

Cc(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKHU U OOLECTBEHHOM MPAKTUKHU;



MOHUMAaHUs CHENU(UKA XUMUU KaK HayKd, OCO3HaHHUS €€ poiu B (OPMHUPOBAHUU
pallMOHATBLHOTO HAYYHOIO  MBIIUJICHUS, CO3JaHUU  IEJIOCTHOTO TpEACTaBiICHUs 00
OKpY>KalollleM MHpPE KaK O €IWHCTBE NPUPOABI M YEIOBEKA, B IO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEW U pElICHUU MPOOJIEM COXPAHEHUS IPUPOIHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUISI COBPEMEHHOW NMBWIM3ALUU: B €€
T'YMaHUCTUYECKON HampaBIEHHOCTH M BaXHOW pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYpbl, pEUIEHWHU TJI00aTbHBIX NPOOJEM YCTOMYMBOTO pa3BUTHUS UEJIOBEUECTBA —
CBIPbEBOM, JHEPreTUYECKOW, MHUIIEBOM M HSKOJOTHMYECKOM O€30MacHOCTH, B Ppa3BUTUU
MEJUIIMHBI, 00ECIIEUEHNH YCIOBUHM YCHEIIHOTO TPyAa U SKOJOTUYECKH KOMGOPTHOU >KU3HHU
Ka)kJIOTO WICHA OOIIEeCTBA;

€CTECTBECHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAHHUS CYUIHOCTA METOJIOB IO3HAHMUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CMIOCOOHOCTH UCIOJIH30BaTh MOJIy4aeMble 3HAHUS IS
aHaju3a U OOBSCHEHHMS SIBJICHUU OKPYKAIOIIEro MUpa M MPOUCXOIAIIUX B HEM H3MEHECHHH,
yMEHHUsI JesiaTh OOOCHOBAaHHBIC 3aKJIIOYCHHUSI HAa OCHOBE HAYUYHBIX (D)aKTOB W HMMEIOLIUXCS
JAHHBIX C LEJIbIO MOJYYEHUs TO0CTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS JJIs PEIICHHS
mpo0JieM B peajbHbIX JKU3HEHHBIX CUTYaIIHIX;

MHTEpEca K MO3HAHUIO U UCCIIE0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEphIBHOMY OOpa30BaHUIO W CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAHMM 1O XUMHUHM B COOTBETCTBUU C IKU3HECHHBIMHU
MOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pasnuyHbiXx cdepax mnpodeccrnoHanbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yJbTaThl OCBOSHUS YYEOHOTro MpeaMeTa «XHMHs» Ha YpPOBHE
CpeaHero olIero oopa3oBaHus BKIHOYAIOT:

3HaYUMBIC I (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYYAOIIUXCS MEXIUCITUTIIMHAPHBIC
(MeXTpeIMEeTHBIC) OOIIeHayUYHbIC TIOHATHUS, OTPAKAIOIIME IICJIOCTHOCTh HAayYHOW KapTHUHBI
MHpa U crenu(uKy METOAOB MO3HAHHUS, HCIONh3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws,
BCIIIECTBO, DSHEPTHs, SBJIEHWE, MPOIECC, CUCTeMa, Hay4HbId (aKT, MPUHIIUI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIEeJIOBaHHE, HAOIIOJCHHE, U3MEPEHHUE, DKCIIEPUMEHT U
Apyrue);

yHUBEpCaJbHbIE  y4eOHBIC  JACWCTBHUA  (TO3HABaTElIbHBIC,  KOMMYHHUKATHBHEIE,
peryisaTHBHBIC), oOecreunBaronue QGopMupoBaHue (YHKIIMOHAIBHOW TPAaMOTHOCTH H
COIMATFHOW KOMIIETEHIIMHA O00YyYarOIINXCs,

CIIOCOOHOCTh ~ OOYYalOIIUXCS  HWCIIOJIB30BaTh  OCBOCHHBIC  MEKIUCIUIIIMHAPHBIC,
MHPOBO33PCHUCCKHNE 3HAHUS W yHUBEpCaJIbHbIC YydeOHBbIC NIEWCTBUS B TO3HABATEILHOW U
COLMAIIBHOM IIPAKTHUKE.

MeranpeaMeTHbIE Pe3yibTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIBHBIMH YUESOHBIMHU
M03HABaTEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMU MO3HABATEIbLHBIMHU J1€iiCTBUSIMHU:

1) 6a30Bble JJOrMYecKHe JeHCTBHS:

CaMOCTOSTEIBPHO (OPMYJIIMPOBATh W aKTyaJIM3UPOBATh IMPOOJIEMY, BCECTOPOHHE e&
paccMaTpuBarTh;

ONpeNeNsaTh LUENN AEATEIbHOCTH, 3aJaBas HapaMmeTpbl U KPUTEPUU HMX JAOCTHUXKEHUS,
COOTHOCHUTD PE3YJIbTaThl ACSITEIHLHOCTH C MOCTABIICHHBIMU LIETISIMH;



WCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapakTEepHbIE TMPU3HAKKA TIOHSATUM M yCTAHABIMBAaTh UX B3aMMOCBS3b, UCIIOIb30BAThH
COOTBETCTBYIOIIUE MOHATHS 17151 OObSICHEHUS OTACIbHBIX (DaKTOB U SIBICHU;

BHIOMpATh OCHOBAaHUSI U KPUTEPUU JJs1 KIacCHU(PUKAIMU BEIIECTB U XUMHUUYECKHUX
pEeaKIunii;

yCTaHaBJIMBATh IPUIMHHO-CJICICTBEHHBIE CBS3H MEXIY U3YUaEMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKUE pacCyXJIeHUsl (MHAYKTUBHbBIC, ICAYKTHUBHBIC, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX, (OPMYTUPOBATH
BBIBO/IbI M 3aKJIFOUCHHS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCTIOJIH3YEMbIE B XUMUU CUMBOJIUYECKUE (3HAKOBBIC)
MOJIeNii, TPeoOpa3oBBIBATh MOJEIbHBIE TNPEACTABICHUS — XWMHUYECKHUH 3HAK (CHUMBOJ)
JJIeMeHTa, XuMHU4Yeckas popMyiia, ypaBHEHHE XUMUUECKOU PEAKIUU — MIPU PEIICHUN YUEOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPEICTABICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XMMUYECKUX PEAKIIUM.

2) 0a30BbIE HCCJIEA0BATEIbCKHE 1eICTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHYECKUX PEAKIU;

dbopmynupoBaTh IEIM W 3aJayd  WCCIEIOBAHUSA, WCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITEIHHO C(HOPMYJIUPOBAHHBIC BOMPOCHI B KAU€CTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI
Tu1s1 POPMHUPOBAHUS THIIOTE3BI 11O MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUI;

BIIaJIETh HABBIKAMH CaAMOCTOSITEJILHOTO TUIAHUPOBAHUSI W TPOBEICHUS] YYCHHUYECKUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsI HAOII01aTh 3a X0/I0M IMPOIIecca, CAMOCTOSITEIHHO
IPOrHO3UPOBATh €ro pe3yibTar, (OpMyIHpOBaThH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTU  pPEe3yJbTaTOB  HCCIENOBaHUS, COCTAaBJISATH OOOCHOBAaHHBIM  OTYET O
npojieNlaHHOoM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIe0BAaTEeIbCKOM M TPOEKTHOM JesTeIbHOCTH,
IPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY IOMCKY METOJOB pEIIEeHUs
NPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOJ0OB ITO3HAHMS.

3) paGora ¢ undgopmanuei:

OpUEHTUPOBATHCS B PA3MYHBIX HCTOYHHMKAX HHPOpMANUU (HAYYHO-TIOMYJIsIpHAS
JTUTEpaTypa XUMHUYECKOTO COJepXKaHUs, CIpaBOYHBIE IMocoOusi, pecypchl HWHTepHeTa),
aHAIM3UPOBATh HMH(POPMAIMIO PA3TUYHBIX BUIOB U (OPM TMPEACTaBICHUS, KPUTHYECKU
OLICHUBAThH €€ IOCTOBEPHOCTh U HEPOTUBOPEUYUBOCTD;

dbopMynHpoBaTh 3ampOChl M MPHUMEHSTHh PA3NUYHBIE METOJBI MPHU TIOUCKE U OTOOpE
uHpopMaIK, HeOOXOIUMOH /IJIsl BBITIOJTHEHUS yUeOHBIX 33724 OMPeIeIEHHOTO TUTIA;

MPHOOPETATh OMBIT UCIIOJIB30BAHUS UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
Pa3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIHLHO BBIOMPATh ONTUMANIbHYIO POpPMY MpeacTaBiIeHHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, 1uarpaMMbl, TaOIUIBL, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KauecTBE CcpeACTBa MpH paboTe C XUMHYECKOU
uH(pOpMaIIME: TPUMEHITh MEXIpeIMeTHbIe ((Pu3nyecKkue W MaTeMaTHYEeCKHE) 3HAKH U
CUMBOJIBI, (OPMYIIbI, a00pEeBHATYPHI, HOMEHKIATYPY;

MCIIOJIb30BaTh M MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIIMUECKHUE CPEICTBA HATIISAHOCTH.

OBjaseHne yHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH J1€ICTBUSIMH:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOi TeMbl B XOJI€ AUATIOTa U/ WU TUCKYCCHUH,
BBICKA3bIBaTh HJIEH, (OPMYJIHUPOBATH CBOM TMPEIOKECHHUS] OTHOCHTEILHO BBIMOJTHCHHUS
MPEJI0KEHHOM 3aa4u;



BBICTYINIaTh C NPE3EHTALMEN Pe3yJbTaTOB MO3HABATEIbHOU JIEATEIBHOCTH, MOITYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAaMHU IHPH BBINOJIHEHHUH XHMHYECKOTO
JKCIIEPUMEHTA, MPAKTHUYECKOH pPAaOOTBHI MO MCCIEJOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB,
peann3any y4eOHOro mpoekTra M (hOpMyIMpPOBaTh BBIBOABI IO pe3yibTaTaM HPOBEAEHHBIX
HCCIIEIOBAaHUM MTyTEM COTJIACOBAHMS MO3UIIUMA B XOJ€ 00CYXIeHUs] 1 0OMEHAa MHEHUSIMU.

OBiajgeHne yHUBEPCAJbHBIMH PeryJITHBHBIMH 1eCTBUAMM:

CaMOCTOSITEIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO MO3HABATENIbHYIO JESATENBHOCTD,
onpezenss e€ elu U 3a1a4d, KOHTPOJIUPOBATh U 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeagaraeMblii aJITOPUTM JIEUCTBUI NP BBHIOJHEHUN YYEOHBIX U UCCIIEIOBATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3pGEeKTUBHBIA CIOCOO UX PEHIEHHs ¢ YYETOM MOJyYEeHHUs HOBBIX 3HAHUMN
0 BEILIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATENbHOCTM Ha OCHOBE CcaMoaHallu3a M
CaMOOLEHKHU.

HNPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUA Kypca «OpraHnyeckass XMMHUs» OTPAXKaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUN O XHMHUYECKOM COCTaBISIOIICH €CTECTBEHHO-
Hay4YHOM KapTHUHBI MHpA, POJIM XUMUU B TMO3HAHUM SIBICHUM MPUPOABI, B (HOPMUPOBAHUU
MBILUICHUS] U KYJbTYPbl JIMYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM Jis
pelIeHHs] TMPAKTUYECKUX 3a/ad U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
310pPOBBIO U PUPOJIHOM CPEAE;

BJIQJICHUE CHUCTEMOW XHMMHMYECKUX 3HAaHMM, KOTOpas BKIIIOYAET: OCHOBONOJArarouue
HNOHATHS (XMMHMYECKUH DJIEMEHT, aToOM, »JJIEKTpOHHas 000J04YKa aTroMa, MOJeKyJa,
BaJICHTHOCTb,  DJIEKTPOOTPHUILIATENILHOCTh, XHMHUYECKas CBS3b, CTPYKTypHas ¢dopmyna
(pa3BépHyTass W COKpalmi¢HHas), MOJb, MOJISIPHAs Macca, MOJIAPHBIA OO0BEM, YTIEPOTHBIN
CKeJIeT, (YHKIMOHAJbHAsl TpyMma, pagukal, H30MepHus, HU30MEpbl, TOMOJOTHYECKUIN psij,
TOMOJIOTH, YIJIEBOJOPObI, KACIOPOJ U a30TCOAEpKAIIUE COCAUHEHUS, MOHOMEp, MOJIIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIC COCIUHEHHs); TEOPUU U 3aKOHBI (Teopus
CTpOeHUsl opranuyeckux BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHUU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B
OCHOBE TMOHUMAaHHS MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHUU, (aKTOJIOTHUECKUE
CBEJICHUSI O CBOWCTBax, COCTaBe, MOJYyUYEHHWU U OE30MaCHOM HCIIOJIb30BAaHUHM Ba)KHEHIIIHMX
OpPraHUYECKHUX BEUIECTB B OBITY M MPAKTUYECKON JIEATEILHOCTH YEJIOBEKA,

chOpMUPOBAaHHOCTh ~ YMEHUW  BBIIBJISATH ~ XapakTEpHbIE  MPHU3HAKA  TOHSTHUH,
yCTaHaBJIMBaTh WX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOUIUE IMOHATHS MPU OMUCAHUU
COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHUYECKUX COCAUHECHUN;

c(hOpMUPOBAaHHOCTh YMEHUN HCTOIb30BaTh XUMUYECKYI0 CUMBOJMKY JUISI COCTABIICHUS
MOJICKYJISIDHBIX ¥ CTPYKTYPHBIX (Pa3BEPHYTOH, COKpamEHHON) QOpMysl OpPraHUYECKUX
BEIIECTB U YPABHEHUM XUMHUUYECKUX PEAKLINM, U3TOTABIMBATH MOJIEIN MOJIEKYJ OPTaHUYECKUX
BELIECTB I WIUTFOCTPALUHA UX XMMUYECKOTO U IMPOCTPAHCTBEHHOI'O CTPOECHUS,

chOpMUPOBAaHHOCTh ~ YMEHUW  yCTaHABIMBATH  TPUHAUIKHOCTh  U3YYCHHBIX
OpPraHMYECKHX BEIIECTB 1O HMX COCTAaBy U CTPOEHUIO K OMPEICIEHHOMY KJacCy/TpyIime
COEMHEHUI (yrieBoaopoibl, KHUCJIOPOJ 151 a30TCoIepKaIIne COCIMHEHMUS,
BBICOKOMOJICKYJISIPHBIE ~ COCMHEHHUsI), JaBaTh KM Ha3BaHMS IO CHUCTEMaTHYECKOU



nomenknarype (IlUPAC), a Takke TpUBOAWTH TPHUBHAIBHBIE HA3BaHUA OTACIHHBIX
OpPraHMYECKHX BEIIECTB (3THJIEH, MPOIWJIEH, AlETWIECH, 3TUJIEHIJINKOJIb, TIUIEPUH, (eHom,
(dbopManbpaeru, aueTanbAerul, MypaBbuHas KUCI0Ta, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCIIOTA,
CTeapHUHOBas KHUCIIOTa, INII0K03a, GPYKTO3a, Kpaxmall, HeJIi0J103a, TJINLIUH);

c(OpMHUPOBAaHHOCTh YMEHHMSI OMNPENENATh BHUIbl XUMHUYECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUSX (OAUHAPHBIE U KPATHBIE);

c(OpMHUPOBAaHHOCTh YMEHUSI MPUMEHATH MOJOKEHUS TEOPHUM CTPOEHHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa A 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpMHUPOBAaHHOCTh YMEHHMHM XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XMMHYECKHE CBOWCTBA THUIHMYHBIX NPEJICTABUTENECH pa3IUYHbIX KJIACCOB OPraHMYECKHX
BeIIeCTB (METaH, 3TaH, ITWJICH, MPONWICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3,
OEH30J1, METAaHOJI, 3TAHOJ, STUJIEHTJIMKOIb, MIMLIEPUH, (PEHON, alueTalbIeru]l, MypaBbuHas U
YKCyCHasi ~ KUCJIOTBI, TJIIOKO3a, Kpaxmaji, LeJUIl0JIo3a, AaMHUHOYKCyCHash — KHUCIJIOTa),
WTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKIY HHUMHM YPaBHEHUSIMU COOTBETCTBYIOIIHX
XUMHYECKHUX PEaKIUil C UCIOIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(OpMHUPOBAaHHOCTh YMEHHSI XapaKTepU30BaThb HMCTOUYHUKH YTIEBOAOPOTHOTO ChIPbS
(HeTh, MPUPOAHBIN Tra3, yroib), CrOcOoObl UX MEpPepadOTKHM U MPAKTUUYECKOE MPUMEHEHUE
MPOIYKTOB MepepaboTKu;

c(hOpMHUPOBAaHHOCTh YMEHUM MPOBOJUTH BBIYUCICHUS MO XUMHUYECKUM YpPaBHEHUSIM
(Maccbl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH 1O HU3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OAHOTO M3 UCXOHBIX BEILECTB WU IPOJLYKTOB PEaKIUH);

Cc(OPMUPOBAHHOCTh yMEHUN BIAAETh CUCTEMON 3HaHUM 00 OCHOBHBIX METOAAX
HAY4YHOT'O IO3HAHMSI, UCIIOJIB3YEMBIX B XUMHHU IIPU U3YYEHHUH BEIIECTB U XUMUYECKUX SIBJICHUN
(HabsrozieHne, W3MepeHHe, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIIONb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAaHWA U1 TPUHATHA PELICHWM B KOHKPETHBIX JKWU3HEHHBIX CHUTYalUsX,
CBS3aHHBIX C BEILIECTBAMM U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUI COOJIIOaTh MPAaBUiIA MOJIB30BAHUS XUMUUYECKONW MOCYI0N U
1a0opaTOpHBIM 000pYyIOBaHUEM, a TAKXKe MpaBuiIa 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKLHUSMU IO BBIIOJIHEHHUIO Ja00paTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBINOJIHATh XUMHUYECKUN SKCIIEPUMEHT
(mpeBpalleHls] OpraHNYeCKUX BELIECTB PU HArpeBaHUM, MOJTYUYEHHUE STWICHA U U3yYEHUE ero
CBOMCTB, KaueCTBEHHBIE pPEAKIMM OPTraHUYeCKUX BEIIECTB, JeHAaTypauus OEJKOB Ipu
HarpeBaHHH, LIBETHBIE peakIK OEIKOB) B COOTBETCTBUH C MPaBUJIaMH TEXHUKH 0€30IMacCHOCTH
IpU OOpAaIlleHNH C BEIIECTBAMH U J1ab0OpaTOpPHBIM 000pYIOBaHUEM, MPECTABISATh PE3yJIbTaThl
XMMHUYECKOT0 3KCIEepUMeHTa B (opMe 3alucH YpPaBHEHUH COOTBETCTBYIOIUX pPEaKUUU U
(dbopMyIMpOBaTh BBIBOBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKU AaHAIM3UPOBATh XUMHUUYECKYI0 HH(pOpMAIHIO,
MOJy4yaeMyl0 W3 pa3HbIX HMCTOYHHUKOB (cpeicTBa MaccoBod uHopmaiuu, WHTepHET u
APYTUX);

c(OPMHUPOBAHHOCTh YMEHUH CcOOMIOAATh MpaBHJIa HKOJOTHYECKH I1eJIeco00pa3Horo
MOBeJIeHUs] B OBITY M TPYJIOBOW IESITEIBHOCTH B LEISIX COXPAHEHUS CBOETO 37I0POBbS U
OKPY’KaIOIIEH MTPUPOTHON CPEJbl, 0CO3HABATh OMACHOCThH BO3JICUCTBUS HA KUBBIE OPTraHU3MbI
OINpEACIEHHBIX OPraHMYECKUX BEUIECTB, NOHMMas cmbica nokazarens ITJIK, moscHATe Ha
pUMepax cocoObl YMEHBIICHUS U MPEOTBPALICHHUS UX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEKa;



U1 00y4YaroIMUXCsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBbSI: YMEHUE NPUMEHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUM;

VI CHENbIX M CJIA0OBHIAIIMX OOydYarolmUXcs: yMEHHE HCIOIb30BaTh pelbe(HO-
TOYEUYHYIO cucTeMy oOo3HaueHuit JI. bpaitns i 3anucu XuMuueckux Gopmyoi.

11 KVIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsI Kypca «OOmmias W HEOpraHuyeckas XuMUSD»
OTpakaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XHUMHUYECKOM COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpA, POJIM XUMHUU B TMO3HAHWM SBJICHUWU MNPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJbTYphbl JUYHOCTH, €€ (PYHKIHMOHATHLHONW TPAaMOTHOCTH, HEOOXOIUMOU st
pelieHus MPaKTHYEeCKUX 3a7ad W HKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO U MPUPOJIHOM CPEJIE;

BJIAJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIMOJIATarOIIUe
MOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, HM30TOI, S-, P-, d- BJIEKTPOHHBIE OPOMTAIH aTOMOB,
WOH, MOJIEKYJa, MOJIb, MOJSPHBIM 00BEM, BAJICHTHOCTH, DJICKTPOOTPHUIATEIHHOCTh, CTCTICHBb
OKHCJICHHUs, XUMHUYECKas CBs3b (KOBaJieHTHAs, HWOHHAsA, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  pEeIIETKA, THUIBl XHUMUYECKUX PpEaAKUUM, PpacTBOp, HJIEKTPOIUTHI,
HE3JICKTPOJIUTBI, AJIEKTPOJUTHUECKAS] TUCCOLMAIINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  peaklMk, XHUMHYECKOE pPaBHOBECHE); TEOPUU U  3aKOHBI  (Teopus
AJIEKTPOJIUTUYECKON auccouranuu, nepuoandeckud 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W IMPEBPAIICHUS SHEPTUU NPU XUMHYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH $I3bIK XUMHUHM, MHUPOBO33PEHUECKHE 3HAHUS,
JeXalMe B OCHOBE IMOHMMaHUs NPUYMHHOCTH M CHCTEMHOCTHM XHWMHMUYECKHUX SIBJICHHI,
(dakTonoruuecKre CBEJACHMs O CBOMCTBAX, COCTABE, MOJYYSHUH 1 0€30MaCHOM MCIOJIb30BaHUU
BaXHEHIINX HEOPTaHMYECKHUX BEUIECTB B OBITY U MPAKTUYECKON JIeATEILHOCTH YEJIOBEKa,

chOpMUPOBAaHHOCTh ~ YMEHUW  BBISABJIATH ~ XapakTepHble  MPHU3HAKU  TOHSTHUH,
yCTaHABIIMBaTh HUX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME MOHSATHUS MPU ONUCAHUU
HEOPTraHWYECKUX BEIIECTB U UX IPEBPAILCHUII;

c(hOpMUPOBAaHHOCTh YMEHUN HCMOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JUISl COCTABIICHUS
(dbopMysT BElIECTB M YpaBHEHUN XUMHYECKMX pPEAKIUi, CUCTEMAaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalIbHBbIC Ha3BaHHUS OTJACIbHBIX HCOPTaHMYECKHMX BEINECTB (yrapHbIA ras,
YIJIEKUCIBIMA a3, aMMHakK, raméHasi U3BeCTb, HEraméHas H3BECTb, MUThEBAs COJA, MUPUT U
Apyrue);

chOpMUPOBAaHHOCTh YMEHUW OMNpEAENATh BAJICHTHOCTh M  CTENEHb OKHUCIICHHUS
XUMUYECKHX 3JIEMEHTOB B COCIMHEHMSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOM CBS3U
(KOoBaJIeHTHasl, MOHHAs, METAJUIMUECKast, BOJAOPOHAS) B COSAMHEHUSIX, THUI KPUCTAJUTMUECKON
pPEIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJIApHas, HWOHHas, MeTajuInueckKasi),
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCANMHEHUM;

chOpMHUPOBAaHHOCTh YMEHUW yCTAHABJIMBATH MPUHAIIEKHOCTh HEOPTaHUYECKUX
BEII[ECTB 10 MX COCTaBY K ONpeAeNEHHOMY KJaccy/TpyIe COeUHEHHH (IIPOCThIe BEIIeCTBA —
METaJIbl © HEMETAJUTbl, OKCHJIbI, OCHOBAHUSI, KUCIIOTHI, aM(QOTEpHBIC THAPOKCHU/IBI, COJIN);

chOpMUPOBAaHHOCTh YMEHUN pPACKpPBIBATh CMBICT Tepuoanueckoro 3akona J[. .
MenzaeneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO W
MPOTHOCTHYECKYIO (PYHKIINY;



c(OpMHUPOBAHHOCTh YMEHHMHM XapaKTE€pU30BaThb JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKHX JIEMEHTOB 1—4 nepuonos Ilepnoanueckoil CHCTEMBI XMMUYECKHUX JIEMEHTOB /.
W. MenneneeBa, UCIONB3Ys MOHATUS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAINY, «IHEPTETHUCCKHE
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U HUX
COEMHEHMH Mo nepuoaam u rpynmnam [leproanyeckoil CHCTEMBI XUMHYECKHUX 3JIEMEHTOB /1.
H. Menneneena;

c(hOopMUPOBAaHHOCTh, YMEHHI XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XHUMHUYECKUE
CBOICTBAa HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPkAATh CYIIECTBOBAHUE
TE€HETUYECKOM CBSI3W MEKJY HEOPraHWYECKUMHU BEIIECTBAMU C IOMOILIBIO YpaBHEHUI
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINIA;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCUPUIMPOBATH XMMHUECKHE PEaKUUU MO Pa3TUYHBIM
npu3HakaM (YHCIy M COCTaBy pearupyrolux BEIIeCTB, TEMJIOBOMY 3(PQeKTy peakiuu,
W3MEHEHHUIO  CTENEeHEHl  OKHUCIEHMSI JJIEMEHTOB, OOpaTHUMOCTU  peaklUH, YYacTHIO
KaTaJn3aTopa);

c(OpPMHUPOBAaHHOCTh YMEHUU COCTABJISITH YPAaBHEHHUS pPEAKUUN pas3IUyHBIX THUIIOB,
MOJIHbIE M COKpalIéHHbIE YpaBHEHMS peaklUuid HOHHOTO OOMEHa, YUYMThIBas YCIOBUA, MpPU
KOTOPBIX 3TH PEaKIMK YT 10 KOHIIA;

c(OpMUPOBAaHHOCTh YMEHHI MPOBOJIUTH PEAKIMH, MOATBEPXKAAIONINE KadyeCTBEHHBIN
COCTaB PpA3JIMYHBIX HEOPraHMYECKHX BEIEeCTB, pAacClO3HAaBaTh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOILIME B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(OpMHUPOBAaHHOCTb YMEHUN PACKPBIBATh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeICTBOM COCTaBIIEHUS AIEKTPOHHOIO OalaHca 3TUX PeaKIvii;

c(hOpMUPOBAaHHOCTh YMEHHUI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW peakuuu
OT pa3NUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aercTus (mpunmun Jle [latense);

chOpMUPOBAaHHOCTh YMEHHUM XapaKTepU30BaTh XUMUYECKUE MPOIECCHl, JIEKaIlUe B
OCHOBE MTPOMBIIIJIEHHOTO MOJY4YeHUs! CEPHON KUCIOThI, aMMHUaKa, a Takke CpOPMUPOBAHHOCTh
Ipe/ICTaBICHUI 00 OOIIMX HAyYHBIX MPUHIUIIAX M IKOJOTUYECKUX MPOOIeMax XUMHUYECKOTO
IIPOU3BOCTBA;

chOpMUPOBAaHHOCTh YMEHUN TPOBOAWTH BBIYUCICHUS C HCIOJIb30BAHUEM TOHATHS
«MaccoBas JIOJIsI BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B MPH XUMHYECKHX
peakiusax, Macchl BellecTBa WKW 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIIMU BELIECTB, TEIUIOBOTO dPdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MAcChl BEIIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUH;

chOpMHUPOBAaHHOCTb YMEHHI COOIIOATh MpaBUia MOJIb30BAHMS XUMHUECKON TOCYA0N U
1abopaTopHBIM 000PYIOBAaHUEM, a TAKXKE TIPAaBUIIa OOpaIeHHUs ¢ BEIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMH IO BBIMOJHEHHUIO JTA00PaTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAaHHOCTh YMEHHUH IJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN HKCIEPUMEHT
(pa3nokeHHe MEpOKCHAa BOJOpPOJAa B IPUCYTCTBUM KaTalW3aTopa, OIPENEIEHUE Cpembl
pacTBOPOB BEIECTB C IOMOIIBIO YHHUBEPCAJIBHOIO WHAMKATOPA, BIHSHHUE Pa3INYHBIX
(akTOpOB Ha CKOPOCTh XMUMHMUYECKOW pEaKIuu, peaKkluh HOHHOTO OOMEHa, KauyeCTBEHHBIC
peakuuu Ha cyibdar-, KapOoOHAT- W XJIOPHUI-aHUOHBI, HAa KATHOH aMMOHWUS, DEIICHUE
JKCIIEPUMEHTANIBHBIX 3a7ad Mo Temam «Meramis» U «Hemeramnsd)) B COOTBETCTBUHU C
MpaBWJIaMH TEXHUKH O€30MacCHOCTH TMpH OOpaIllleHWHd C BEIMIeCTBAMH U JIa0OpaTOPHBIM
00OpyIOBaHMEM, TMPEACTABIATH PE3YyJIbTaThl XMMHYECKOTO IKCIEPUMEHTa B (opMe 3aIlucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuuili u (OpMyIUpOBaTh BBIBOABI HAa OCHOBE J3THX
pE3yJIbTATOB;



c(OpMHUPOBAHHOCTh YMEHUU KPUTUYECKU AHAJIU3UPOBATh XUMHUYECKYIO0 MH(OpPMALHUIO,
MOJIy4aeMyI0 W3 pa3HbIX HCTOYHUKOB (CpEJICTBa MAaccOoBOW KOMMYyHHMKauuu, MHTEpHET u
JPYTHX);

C()OpMHPOBAHHOCTh YMEHUN COONIONATh MpaBWJIA HKOJOTMYECKH LIEIECO00pa3HOro
MOBEeZCHUSI B OBITY W TPYIOBOM AEATENLHOCTH B LENSAX COXPAHEHHS CBOETO 30POBbS U
OKpY’Karolle NpUpoAHON Cpeibl, OCO3HABATh OMACHOCTh BO3JIEHCTBUS HA KUBbIE OPTaHU3MBbI
oIpeeNEHHBIX BEIIECTB, MOHUMas cMbici nokazaTens [1IK, nmoscHATs Ha mpuMepax crnocoObl
YMEHBIIEHUS U NPEJOTBPALIEHUS X BPEAHOIO BO3JICHCTBUS HA OPraHU3M YeJIOBEKA;

Uig 00y4YaroIMUXCs C OrPAaHUYEHHBIMU BO3MOKHOCTSIMHU 37J0POBBSI: YMEHHE NPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHUS BEILIECTB U XUMHUYECKUX SIBJICHUM;

UL CHENbIX M CJIa0OBUIAIIMX OOydYarolUXCsa: YMEHHE HCIOJIb30BaTh pPEIbEPHO-
TOUEYHYIO cucTeMy oOo3HaueHuit JI. bpaiins s 3anucu xumMuueckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

N KosnyecTBo yacos DJIeKTPOHHbIE
11/_11 HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Konrpoabnsie | IlpakTuueckue (ungpossbie)
padoThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
11 [Ipeamer opranndeckoi xumuu. Teopust CTpoeHus 3
oprannyeckux coenuuennii A. M. bytneposa
Hroro no pazneny
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIE YrIeBOIOPOIbI — alIKaHbI 2
2.2 HenpenenbHble yrieBo0pO/Ibl: aIKEHbI, aJIKaIHUEeHbI, ATKHUHbI 6 1
2.3 ApoMaTudeckue yrieBoA0poIbl 2
2.4 [IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB M MX TIepepadoTKa 3 1
Hroro mo pazgeny 13
Pasznea 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
3.1 Cruptel. DeHon 3
3.2 Anbaerunbl. KapooHoBbie KucaoThl. ClioskHBIC d(DUPHI 7 1
3.3 VYrneBoasl 3 1
Hroro no pazgeny 13
Paznea 4. A3orconepskanye opraHnyecKkue coeIuHeHus
4.1 ‘ AmuHbl. AMUHOKUCIIOTHL benku 3
Hroro no pazneny 3
Paspnen 5. BoicokoMoJIeKyISIpHbIE COeIMHEHUSA
5.1 ‘ IInactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KVIACC

KounuecTBo yacos DJIEeKTPOHHbIE
Ne i/t HaumenoBanue pa3aejioB U TEM NPpOorpaMmMmabl B KOHTpOJI])HbIe HpaKanecxne (III/I(prBI)Ie)
cero padoThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
11 [Iepnoanueckas cucteMa XMMHUYECKUX 2JIEMEHTOB 3
. . MenneneeBa
1.2 Ctpoenue BemniectBa. MHOTOOOpa3ue BEMIECTB 4
1.3 XUMHUYECKUE pPEeaKIIUU 6 1 1
Hroro mno pazmeny 13
Paznea 2. Heoprannyeckasi XuMusi
2.1 Mertanibl 6 1
2.2 Hemeranmsl 9 1 1
2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX BEIIECCTB 2
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ’ XUMHUs ¥ KHU3HD 4
Hroro mo pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne Mara DJIeKTpOHHbIe I poBbIE
n/n Tema ypoka Bcero KonTponnsbic | IlpaxTHieckHe H3yYeHusl o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI

1 Tpenver opraruHieckoil XuMHH, e 1 3.09.2024 | https://resh.edu.ru/subject/29/10/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUSI OPTaHUYECKUX COCTUHEHUM

2 A. M. bytnepoBa, €€ OCHOBHBIE TTOJIOKEHUSI. 1 0.5 https://resh.edu.ru/subject/29/10/

¢ 10.09.2024

Bxo1HOM KOHTPOJIb
[IpencraBnenue o Kinaccuduxanuu

3 OPraHH4CCKHX BeilecTs. HoMeHKaTypa 1 https://resh.edu.ru/subject/29/10/
(cuctemarnyeckasi) U TPUBUAIbHbBIE Ha3BAaHUS 17.09.2024
OpraHMYECKUX BEIECTB
AJIKaHBI: COCTaB U CTPOCHHUE, _ .

4 FOMOIOTHYCCKHH PAL 1 24.09.2024 https://resh.edu.ru/subject/29/10/
MertaH u 3TaH — npocTeuIme _ .

5 HIpEICTABHTEH ATKAHOB 1 01.10.2024 https://resh.edu.ru/subject/29/10/

6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 15.10.2024 | https://resh.edu.ru/subject/29/10/
DTWIEH U MPONUJIEH — MPOCTEUIINE . .

7 HpEICTABUTE N ATKEHOB 1 99 10.2024 https://resh.edu.ru/subject/29/10/

8 lpaxrieckas padora Ne 1. <fHOqueHHe 1 1 https://resh.edu.ru/subject/29/10/
STHJIEHA U U3y4YCHHE €r0 CBONCTBY 29.10.2024
Anxanuensl. byranuen-1,3 u

9 MetunOyraauen-1,3. [lonyuenue 1 05.11.2024 https://resh.edu.ru/subject/29/10/
CUHTETHUYECKOTO KayuyyKa ¥ PEe3HHbI o
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,

10 TOMOJIOTUYECKHM psisl. ALETUIIEH — 1 12.11.2024 https://resh.edu.ru/subject/29/10/
MPOCTEHMIINI PEACTABUTEh AIIKUHOB T
Brluncnenus no ypaBHEHHUIO XUMHUUYECKOU _ .

11 peaKim 1 26.11.2024 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/

Apensl: 0eH301 U TOJIyoJ. TOKCHYHOCTh

12 ApeHOB 03.12.2024 https://resh.edu.ru/subject/29/10/
13 | LCHETHICCKA CBAD YIICBOLOPOLOE, https://resh.edu.ru/subject/29/10/
MIPUHAJVISKAIUX K PA3IUYHBIM KJIaccaM 10.12.2024
[IpupoaHbIE HICTOYHUKH YTIIEBOIOPOIOB:
14 MIPUPO/THBIN a3 U NOMYTHBIE HEPTSIHBIC Ta3bl, https://resh.edu.ru/subject/29/10/
N 17.12.2024
He(Th ¥ MPOAYKTHI €€ epepaboTKH
[IpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:
15 MIPUPOJIHBIN a3 v MOMYyTHBIE He(DTIHBIC Ta3kl, https://resh.edu.ru/subject/29/10/
N 24.12.2024
He(Th ¥ MPOAYKTHI €€ epepaboTKH
16 KonTtponbHas padoTa mo pasaery
«YTIeBOJOPOABI» 14.01.2025
[IpenenbpHBIC 0JTHOATOMHBIC CITUPTHI: METAHOIT _ .
17 1 sTarom. BoJopoHas CBsi3b 21.01.2025 https://resh.edu.ru/subject/29/10/
MHOT0aTOMHBIC CITUPTHI: ATHIICHTITUKOJb U _ .
18 — 28.01.2025 https://resh.edu.ru/subject/29/10/
19 Dexour: CTPOCHHIE MOJICKYIILL, usmaccime 1 https://resh.edu.ru/subject/29/10/
XUMHUYECKHE CBOMCTBA, MPUMCHCHHE 04.02.2025
Anbnerunapl: hopMaIbAEeTUI U aleTaIbICTU]I. _ .
20 ALeTOH 11.02.2025 https://resh.edu.ru/subject/29/10/
21 OJHOOCHOBHEIE NPEACTBHEIC KAPOOHOBHIC https://resh.edu.ru/subject/29/10/
KHCJIOTBI: MypaBbHHAS M YKCYCHas 25.02.2025
22 Hpakriieckas pa6? ra Ne 2. «Cpoiictsa https://resh.edu.ru/subject/29/10/
pacTBopa YKCYCHOM KHCIOTBI» 04.03.2025
23 (TeapuHOBasl M 0JCHHOBAS KHCIOTEI, Kak https://resh.edu.ru/subject/29/10/
MPEACTABUTENM BBICIIMX KAPOOHOBBIX KUCIOT 11.03.2025
24 Mbura kax coin BRICITHX KapOOHOBKIX https://resh.edu.ru/subject/29/10/
KHCJIOT, NX MOIOIIIEee JeHCTBIE 18.03.2025
CrosxHble 3(hUpbl KaK MPOU3BOIHBIC
25 KapOOHOBBIX KUCIIOT. [ MIPOSIU3 CIIOKHBIX 25 03.2025 https://resh.edu.ru/subject/29/10/
3pupoB
26 XKupsl: ruspoans, NpuMeHEHHE, 01.04.2025 | https://resh.edu.ru/subject/29/10/
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OMOJIOTHYECKAsl POJIb KHUPOB

VYTraeBoibl: cOCTaB, Kiaccudukarus.
27 Baxueiimme npeacraBuTeNnu: TIIIOK03a,
bpykTO3a, caxaposa

15.04.2025

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

Kpaxman u nenitonosa Kak IpupoHbie
IOJIUMEPBI

28

22.04.2025

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

Kontponbhas padoTa no pasaeny
29 «Kucmopoacoiepkariue opraHuIecKue
COC/IMHCHUS

29.04.2025

30 AMUWHBI; METHJIAMUAH U aHUJINH

06.05.2025

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

AMHHOKHCIIOTHI Kak aM(pOTEpHbIE
31 OpraHWYECKHE COCTUHEHUS, HX
ouonornuyeckoe 3HaueHue. IlenTuanl

13.05.2025

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

benku xak mpupoHBIe BEICOKOMOJICKYIISIPHBIC
COEQUHEHUS

32

13.05.2025

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

OCHOBHBIC TTIOHATHUS XUMHH

33 .
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUN

20.05.2025

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

OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEITMHEHUH.
[InacTmacchl, KaydyKH, BOJOKHA

20.05.2025

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

2.5
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11 KVIACC

Tema ypoka

KoaundecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

XUMHUYECKUH 37eMEHT. ATOM. DJIEKTpOHHAs! KOH(UTYyparus
aTOMOB

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

XHMHMS U 3J0POBbE YEIIOBEKA

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

3aKOHOM€pHOCTI/I W3MEHEHHS CBOMCTB XUMHYECKHUX DJIIEMEHTOB
U UX COEIMHEHUH MO TpyIIaM U nepuoaaM. 3HaueHue
MEPUOAUYCCKOro 3aKOHa U CUCTEMBI XUMHYCCKUX 3JICMCHTOB
JI.1. MenneneeBa B pa3BUTUN HAYKU

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

Crpoenue BelecTBa. XUMUYECKAs! CBSI3b, €€ BUJIBI,
MEXaHU3MbI 00pa30BaHUs KOBAJIGHTHOH CBs3U. Bomopoanas
CBSI3b

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

BanentHocTh. D1eKTpooTpUIIATENLHOCTh. CTENEHD
oKucJeHus. BeniecTBa MOEKYISIpHOTO U HEMOJIEKYIISIPHOTO
CTpOEHUs

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

Ilonsatue o JUCIICPCHBIX CUCTEMAX. HUctnaHBIC 1 KOTJIOUHBIC
PAaCTBOPEI. Maccosas J0JIs1 BEMIECTBA B paCTBOPEC

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

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
coenuHeHu. ['eHeTHYeCKas CBSA3b HEOPraHUUYECKHUX BEILECTB,
Pa3IMYHbIX KJIACCOB

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

Knaccudukanus XuMUYECKUX peakiiuii B HEOPraHUYECKON U
OpraHMYECKON XUMUU. 3aKOH COXPAaHEHUSI MacChl BEIIECTB;
3aKOH COXPaHEHUsI U MPEBPAICHHS SHEPTUU PU XUMHUYECKUX
peaKIusax

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

CkopocTtb peakunu. OOpaTumble peakiiui. XUMHUECKOe
paBHOBECHE

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

10

[Ipaktnyeckas padota Ne 1. «BrnusiHue pa3znuyHbIX (GaKTOpOB
Ha CKOPOCTb XUMUYECKON PEAKIIUID)

https://resh.edu.ru/subject/29/11/
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QHCKTpOJII/ITI/I‘ICCKaSI muccoruanus. [loustue o BOJOPOJHOM

11 | mokazarene (pH) pactBopa. Peakiiu nonHoro oomMeHa. 1 https://resh.edu.ru/subject/29/11/
['uaponn3 opraHUYecKuX U HEOPraHMYECKUX BEIIECTB

12 OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHEIE peaKuUm/I. Ilonsarue 00 1 https://resh.edu.ru/subject/29/11/
AJIEKTPOJIN3E PACILIABOB U PACTBOPOB COJICH
K T .

13 OHTpOJIbHAsS paboTa 1o pasneny « TeopeTnaeckne 0CHOBBI 1 https://resh.edu.ru/subject/29/11/
XUMHAW»
Merainnel, ux noyioxkenue B [lepuoauyeckoii cucrteme

14 | xumuueckux snementoB [I. V1. MenneneeBa u ocoOEHHOCTH 1 https://resh.edu.ru/subject/29/11/
cTpoeHust atToMoB. O01IHe pu3NUecKre CBOMCTBA METAJLIOB

15 CruiaBbl METAIIJIOB. DIIEKTPOXUMUYECKUAN DSl HATPSHKCHUHA 1 https:/resh.edu.ru/subject/29/11/
METAILIOB
X i i i i .

16 VIMITHECKIHE CBOHCTEA BAAHCHIITIX METAILIIOB (IjanHH’ KaJuH, 1 https://resh.edu.ru/subject/29/11/
KaJIBITUH, MAaTHUH, ATIOMUHWHN ) W UX COSTMHCHUN

17 | Xumuueckue CBOMCTBA XpoMa, MEIM U UX COCTUHEHUN 1 https://resh.edu.ru/subject/29/11/

18 | XuMmudeckrie cBOMCTBA IIMHKA, JKejie3a U UX COeIUHEHUI 1 https://resh.edu.ru/subject/29/11/

19 [TpakTuueckas padora Ne 2;' Pemenue skcnepruMeHTaIbHBIX 1 https://resh.edu.ru/subject/29/11/
3a/a4 1o TeMe «MeTajibDy
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme

20 | xummueckux 3aemeHToB JI. 1. MeHneneeBa 1 0COOCHHOCTH 1 https://resh.edu.ru/subject/29/11/
CTPOCHHS aTOMOB
() eCcKHe 7| . .

21 M3UYECKUE CBOMCTBA HEMETA/UIOB. AJUIOTPOTIUS HEMETAIIIOB 1 https:/resh.edu.ru/subject/29/11/
(Ha mpuMepe KUCIIopoia, cepbl, hocdhopa U yriaeposa)

22 | XMMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U UX COCTMHCHUM 1 https://resh.edu.ru/subject/29/11/

23 | XuMHYECKHE CBOMCTBA a30Ta, pocdopa U UX COCTMHECHUN 1 https://resh.edu.ru/subject/29/11/

24 | XuMHuueckue CBOICTBA yriaepoa, KpeMHUS U MX COCTUHEHH 1 https://resh.edu.ru/subject/29/11/

25 | [IpuMeHeHrne BAXKHEUIINX HEMETAIIOB U UX COCTUHEHUIN 1 https://resh.edu.ru/subject/29/11/
O000111eHIE U CUCTEMATH3ALMS 3HAHUN 10 TEME

26 «Hemerannel». BerauciaeHus Mo ypaBHEHUSIM XUMUYECKHX 1 https://resh.edu.ru/subject/29/11/

peaKHHI’I U TCPMOXUMUNYCCKHUC paCLIéTBI
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[TpakTuaeckas paborta Ne 3. «PemnieHne sKCriepUMEHTaTbHBIX

27 " " 1 https://resh.edu.ru/subject/29/11/
3aga4 no reme "Hemerayuibr"»

28 KonTpomapHas padora 1o temam «MeTaiuibh» u 1
«Hemeramteiy/Beepoccuiickas mpoBepoyHas paboTa

29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmueckue 1 httos://resh.edu.ru/subject/29/11/
Y OPraHUYECKUE OCHOBAHUS
AMdoTepHbIe HEOPTraHUYECKUE U OPraHUYECKUE COCAMHEHUSI.

30 | I'eneTmueckast CBsi3b HEOPraHUYECKUX M OPTaHUYECKUX 1 https://resh.edu.ru/subject/29/11/
BEIIECTB

31 Pons XUMUH B 00ecre4eHnH IKOJIOTMUECKOM, SHEPreTHYeCKOM 1 httos://resh.edu.ru/subject/29/11/
Y TIAIIEBON 0€30TaCHOCTH, PA3BUTHH MEIUITUHBI

32 Hpexcranenns 06 obmx HayHHPIX HPHHIMTIAX 1 https://resh.edu.ru/subject/29/11/
MIPOMBIIIJICHHOTO TIOJyYEHHUS BaXKHEHIIINX BEIECTB

33 | UenoBek B MUpPE BEIIESCTB U MAaTEPHAIIOB 1 https://resh.edu.ru/subject/29/11/
[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema

34 | xummdeckux 3aeMeHToB JI. 1. MeHneneeBa, MX CBS3b C 1 https://resh.edu.ru/subject/29/11/
COBPEMEHHOM TEOPHUEN CTPOEHHUS ATOMOB

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru
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