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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0pa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUH «CTpaTeruu pa3BUTUS BOCIMTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUS OOYUYAIOMIMXCSI CPEACTBAMH y4eOHOTo mpenMeTa «XUMHS»
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyalibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOr0 00pa30oBaHusl. DTU LIEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pPOBBbIO U IPUPOJHOM Cpere.
Peanusyercs xumudeckoe oOpa3oBaHHe OOy4yarOIIMXCSl Ha YpPOBHE CpeaHero oOmiero
o0pa3oBaHMs CpeACTBAMU y4eOHOro npeamera «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 10 XUMHH C Y4ETOM Crlenun(UKd HAyKd XUMHH, €€ 3HA4eHUs B
NO3HAHUYU NPUPOBI U B MaTEpUAIbHOM >KM3HM OOLIECTBa, a TaKXke ¢ y4ETOM OOIIMX Lenel U
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXKAlOIIEro MHpa, OCO3HAHUS B3aMMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3anMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHsI Kak Hayka co3uJaTellbHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peLIeHHe TIJI00aJbHBIX MpPOoOJeM YCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmMMM IeNSMM M TNPUHLIUIAMHU CpeIHEro oouiero odpazoBaHus
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHUEHTHUPOB, YCIEITHOTO BKJIIOYEHHUS B JKU3HH COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuUMusA» 1 «OO011ast 1 HeOpraHMyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HAHWH U3 001Iel XUMHH ) M OpraHndeckoi XxumMun. @opmMupoBaHue TaHHON CHCTEMBI 3HAHUH MPU
M3YYEeHUHU IpeaMeTa obecreynBaeT BOZMOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3usl BEIECTB
Ha OCHOBE O0IMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaia M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpuBarOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHsI OPraHUMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOECHHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BElIECTBaX HArOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIET0 00pa3oBaHMS TEOPETUYECKUH MaTepual M
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX MO3HUIIM,
riry0Ke TMOHSATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
INPUMEHEHUH, a TAaKXKe 0 XUMUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JEsTEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIsl TONOJHEHUs 3HaHUM, pelleHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3y4€HUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4aroImuxcsik MUPOBO33PEHYECKON OCHOBBI Il MOHUMaHUS (PUIOCOPCKUX HJIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh IIPUPOIHBIX SIBICHUM MyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (akTaMH M TEOPETHMUECKHMH MPEANOChUTKAMU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B nutane penienust 3aa4 BOCIUTAHUS, Pa3BUTHS M COLIMATTN3ALUU 00YJarOIIUXCS TPUHSATHIE
IIpOrpaMMoOil 1O XMMHHM NOJAXOAbl K OINPEICICHUI0 COAEPKAaHHUS W IOCTPOEHUsS IpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATbHBIX YUEOHBIX NeHCTBUH, MMeromux 0a3zoBoe
3HaYeHHE JUIS PA3IMYHBIX BUIOB JIEATENBHOCTH: pEUIeHHs MpoOsieM, TOWCKa, aHalu3a MU



00paboTkn wHOpMAIMK, HEOOXOMUMBIX JJIsi TPHOOPETEHUs OmbITa MPAKTHUUYECKOW U
UCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEeH BaYKHOE MECTO B TIO3HAHUHM XUMMUU.

B mpakTuke npenogaBaHus XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl, IPHU OMPEIEICHUN COJEPKATEIbHON XapaKTePUCTUKU
Hene W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPaJUIMOHHO
npu3Haércst (OPMHPOBAHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMUSI, IPAKTUYECKON 1€ATEIbHOCTH YEJIOBEKA U KAK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUsS TJIABHBIMU LEISIMH U3Yy4YEHHs NpenMeTa «XuMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIOUYEBbIC MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAayKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PAa3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U PAa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX PEaKIHid, HEOOXOAUMBIX UI MPUOOPETCHNUS YMEHHI OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUH, HIMEIOIIHUX MECTO B MPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTHUKA LI€Jel U 3a7a4 U3y4eHHUs NpEeIMETa B
porpaMMe 1Mo XUMUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucTteMe cpeaHero oouiero oopazoBanus. CeroHs B MpenojaBaHU XMMHUHU B OOJIbIIEH CTEEeHU
OTJAETCs MPEANOUYTEHUE TIPAKTUUECKONH KOMIIOHEHTE CO/Iep KaHUsI O0yUEHHS, OpUEHTUPOBAHHOMN
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTeIbHON OpraHU3alliH, BIAJCIOIIET0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSMH aKTUBHOI'O
MOJTyYeHUs 3HaHUN U IPUMEHEHHS UX B peajbHOU KU3HU AJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 9TUM mpH U3YyYEHHH TMpeaMera «XUMHS» JOMHHHpPYIOUIee 3HAYeHUE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

afanTanus o0yJaromuxcs K YCIOBUSM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, OPMUPOBAHKE
UHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa3OBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX XU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHHUEM;

dbopMupoBaHHEe Yy OOYYArOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINIA),
UMEIOIMX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BUAOB JIEATEIBHOCTH: PELICHUs pooieMm,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JeSITEIbBHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3HILIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUUECKUX MPOLIECCOB
Ha OpraHu3M YeJloBeKa U MPUPOAHYIO Cpey;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0Oy4aromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BATH COBPEMEHHbIE MH(POPMALIMOHHBIE
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TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJIePKaAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITILICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTaHHE Y 00yJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUIECKON HAIPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHUH TIOO0ATBHBIX MPOOJIEM PAMOHAIBHOTO MPHUPOAONOIH30BAHMS,
TIOTIOJTHEHHS YHEPTETUYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPUPOJIE U CBOEMY 3JI0POBBIO, @ TAKXKE MPHOOPETCHUS
OTIBITA UCIIOJIb30BAHUS TIONYUYEHHBIX 3HAHUH JUISI TIPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX IS U3YUEHUS XMMUU, HA 0a30BOM ypOBHE CPEIHETrO
ob1ero oopazoBanusi, coctaisieT 68 yacos: B 10 knmacce — 34 yaca (1 yac B Heneno), B 11 kiacce
— 34 ygaca (1 gyac B He/IeII0)



COIAEPKAHUE OBYYEHUSA
10 KUIACC OPTAHUYECKASA XUMUSA
Teopernueckne 0CHOBbI OPraHUYeCKOH XMMHUHU

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omousorus,
n30Mepus. XUMHUUECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluyd OpraHnyecKux BeuiecTB. HomeHkIaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBUAJIbHbIE Ha3BaHUS BaKHEHIIINX IPEICTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOJICHHEe U OMNHCAaHHME JEMOHCTPALMOHHBIX OMBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIECTB IPH HarpeBaHUH (TUIaBJICHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHE, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mnpocTeiline
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIleHUs U TOPEHNs),
HaXO0X/IEHNE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTUIEH U NPONUJIEH — NPOCTEHIINe
MPEJICTABUTENIN AJIKEHOB: (M3MUYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyraauen-1,3: cTpoeHHE, BaXKHEUIINE XUMUYCCKUE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psia. ALETUICH —
MPOCTEHIINIA MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATAIIUN, TOPEHUS ), TTOJYICHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJYYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJ0B. [IpupoaHbIil Ta3 U momyTHbIe HEe(TSHBIE Ta3bl.
Hedts u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TH: TeperoHka, KpeKUHT (TEPMUYECKUH,
KaTaJduTHuueckuit), muponu3. Ilpogykrel mnepepa®oTku HepTH, HUX NpPUMEHEHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIH yTroiab M MPOIYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHbIE METO/bl U3YUEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB W pe3uHbl, KoJuieKun «HedTe» u «YTompy», MoIeIrupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOIHBIX, IPOBEIECHUE NPAKTUYECKONW pPalOoThI:
MOJIyY€HHUE 3TUJICHA U N3YUYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.

Bolunicnenuss Mo ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJIHOTO BEIIECTBA MIIM IPOAYKTA PEaKIMK MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB MM MIPOIYKTOB PEAKIUH).

Kucaopoacoaep:xamme opranndeckue coeMHEHUs

[IpenenpHBIE OMAHOATOMHBIE CHHUPTHL. METaHON W OJTaHON: CTpoeHHue, (U3UYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJlaMH, TajJoreHOBOJOPOJIaMH, TOpPEHHE),
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npuMeHeHrue. Bogopoaueie cBsI3u MeXAy MOJIeKyJaMu cnupToB. JleificTBHe MeTaHoIa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@DeHouI: CTpoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (peHoIa.
[Ipumenenue denona.

Anpaeruapl U kemonsl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBONCTBA (PEAKLMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAa4ECTBEHHbBIE DPEAKIIUM),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHble KapOOHOBbIE KUCIOTh. MypaBbuHAsi U YKCYCHasl KHCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYEeCKUe CBOMCTBa (CBOICTBa, 001IMe AJIs KJIacca KUCIIOT, PeaKIus
TepuUKaNMK), TOoNydyeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IIPEJICTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblla Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, UX
MoroIIIee AeCTBUE.

Crnosxuble 2Gupbl KaKk MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buosnorudeckas poib KUPOB.

YTneBopl: coCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTU CTPOCHHUS MOJEKYJbl, (PU3HUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoiericTBue ¢ ruapokcuaoM meau(ll), okucnenne aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBieHue, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
Oouonoruueckas posib. @otocrunTe3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nesmiono3a kak mpupojHbie noaumepbl. CTpoeHue Kpaxmalia U LEJUTIONI03BI.
Ou3nyecKkue U XUMUYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PEaKIusi C HOAO0M).

OKCHepUMEHTAJIbHbIE METOJAbl W3Y4YEHMsI BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHosna okcugoM Mmenu(ll)), mMHOroaromMHbIX
CUpTOB (B3auMojeilicTBUe TniepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MOJIOM), IPOBEICHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTBHI.

Pacuérnbie 3anaumn.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEaKIIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MTPOIYKTOB PEaKIUN).

A3oTcozeprkaliie OpraHn4eckie COeINHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3nuecKnue U XUMUYECKre
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKMHA). buojormueckoe 3HaueHHE AMHMHOKHCIIOT.
ITenTuaer.

benku kak mpupoaHBIE BBICOKOMOJEKYJSIpHBIE cOelMHEHus. llepBuuHas, BTOpUYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKCrepuMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpaLIeHUI: HaOIoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeNKOB INpH HAarpeBaHWM, LIBETHBIE
peaxiuu OeIKoB.

BbicokomouieKy IsipHbIe COeIUHEHHUS



OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMeEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALMK, CpelHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSAMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHUS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
o0pa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBA3€H MpU M3y4eHHU opraHmdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX E€CTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSTHM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHS: SBICHHE, HAy4YHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BEILeCTBa, (PU3MUECKUe BEIMYMHBI U €TUHHIIBI UX
U3MEpEHUsI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHuszme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, PEepMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MATEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTrHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/IeHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHask KOH(UTYpalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrtema XUMHUYECKHX 3yeMeHToB [JI. U
MengeneeBa. CBs3p nepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHON TEOpPHEHW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 00pa30oBaHUs KOBAJEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogoponaHas cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEIIECTBA B PaCTBOPE.

Knaccugukarus Heoprannueckux coeinHeHnii. HomeHkmnaTypa HeopraHu4eckix BeLecTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEIECTB, IPUHAIICKALIUX K PA3IIMYHBIM KIIACCaM.



Xumudeckass peaknus. Kiaccudukanuss XUMUYECKUX pEakIUid B HEOPTaHMYECKOW |
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPaIEHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (pakTopoB. OOpaTUMble pEaKlUu.
Xumnueckoe paBHoOBecHe. (DaKTOpbI, BIUSIOIIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

DnekrponuTryueckas auccoruanus. CuibHble W cladble 31eKTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAs, LIEJTOYHAs.

OKHMCIUTENTbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YUYEHMsI BEHIECTB M UX MPEBPALICHUN: JEMOHCTpPALIHS
tabnun «llepuoguyeckas cucrema xumuuyeckux snaemeHtoB [[. U. MengeneeBay, u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPemEToK, HaOJMI0AeHHe U ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalll3aTropa,
ONPEAEIIEHUE CPEABl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3nnyHblXx (AKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEaAKLINK».

PacuérHrble 3amaumn.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacU€Thl C UCMOJIBb30BAHUEM MTOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranuueckasi xumusi

Hewmeramnsl. [lonoxenne HemetaiioB B lleproanyueckoil cucteme XUMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTpOeHHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AJToTponust HEeMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMUYECKHUE CBOMCTBA BAKHEWIIMX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COEJITMHEHUN).

[IprMeHeHrne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne mertamios B [lepuoanueckon cucreme XMMUYECKUX AJIEMEHTOB /l.
H. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 00O0JI0OUEK aTOMOB MeTaiuioB. Ooirue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUECKUN Pl HANpsKEHUI
METAJJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaiuii, KanblMid, MarHui,
ATIOMUHUH, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO61ue criocoOb! Moay4YeHUs! MeTaJUIoB. [IpruMeHeHne MeTaioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M WX TNPEBPAIICHUI: H3YYCHUE
KOJUTeKIUU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PElIeHHE SKCIIEPUMEHTANBHBIX 3a/a4,
HaOMO/IEHUE U OMHCAaHWE JEMOHCTPAIMOHHBIX W JIa0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCH/IA ATFOMUHHUS C PACTBOPAMH KHUCIIOT M MIEIOYEH, KAUeCTBEHHBIC PEaKIIUU HAa KaTHOHBI
METaJlIOB).

Pacuérnbie 3a1aun.

Pacuétel Macchl BelecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMIECTBA
BEII[ECTBA) MTPOIYKTOB PEAKIIMH, €CITH OJTHO M3 BEIIECTB UMEET MIPUMECH.

XuMUA 4 KA3Hb

Ponp xumuu B 06ecriedeHnn 3KOJIOTUIECKON, SHEPTETHUYECKOW M THIIEBON 0€30MacHOCTH,
pa3BUTHU MeAUIMHBL. [IoHSATHE 0 HAYYHBIX METOIaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKITHA.
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[IpencraBieHns 06 OOIUX HAYYHBIX TPUHIIUITAX TIPOMBIIIIICHHOTO TIOTYYEHUS BKHEHIINX
BEIIIECTB.

YenoBek B MHpE BELIECTB U MAaTEpPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIC MaTepHallbl, KPAaCKH, CTEKIIO, KepaMHKa, MaTepHajbl IS SJICKTPOHHKH,
HaHOMAaTePHaJIbl, OPraHMYECKUE U MUHEPAIbHBIC YI00pEHUSI.

Xumusa u 3J0POBLC UYCJIOBCKA: IIpaBHJIa HCIOJb30BaAHUA JICKAPCTBCHHBIX IIPLCIIapaToOB,
npaBuiia 6€30MMacCHOTO MCIIOIH30BAHMSI PENApaToOB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MeKIpeaMeTHbIE CBSI3H.

Peanu3zanust MeXIpeAMETHBIX CBS3CH NPU M3yYCHHUU OOIIEH M HEOPTaHMYECKOW XMMHUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaxK " HOHﬂTHﬁ, ABJIIAIOIUXCA CUCTCMHBIMU JJII OTACJIBHBIX MPCIMETOB €CTCCTBCHHO-HAYYHOT'O
IUKIIA.

OO01mme ecTecTBEHHO-HAYYHbIC IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAITU3,
CHHTC3, Knaccn(bmcaum{, NEpUOANYIHOCTD, Ha6HIOIIeHI/I€, SKCIICPUMCHT, MOACIIMPOBAHUC,
U3MEpeHUe, SIBIICHUE.

®dusuka: mMarepus, dHEPrusi, Macca, aToOM, 3JCKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PalMOaKTUBHOCTh, MOJICKYJIA, DHEPTETHUCCKUN YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOsIHHUEC BCLICCTBA, (1)H31/I‘~IGCKI/IC BCJIMYHHBI U €AVMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorus: kieTka, OpraHW3M, JKOCHCTeMa, Ouocdepa, MakKpo- M MHKPOIICMEHTHI,
BUTAaMHHBI, 0OMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPO/IBI, TIOJIE3HBIC UCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorusa: xXuMmu4eckast MPOMBINIJICHHOCTH, METAJLITYPIrus, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTcpHraioB, CEIbCKOXO03SHCTBCHHOS IMpou3BOACTBO, nuuieBas IMPOMBINIJICHHOCTD,
q)apMaHeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIPpOU3BOJACTBO KOCMCTHYCCKUX npceraparTros,
IMPOU3BOJACTBO KOHCTPYKINMOHHBIX MaTCpHajoB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMBI 110 XUMHMKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM cpeaHero o6iiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonn4yeckoil OCHOBOW Uisi pa3pabOTKHU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
IpOTpaMM CPeAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpeIHEro o01iero 00pa3oBaHus BblEICHBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOCH AESTENHHOCTU
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHusi;

HaJIUYue IPAaBOCO3HAHUS 3KOJOTMYECKOM KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIU U
CTPOUTD JKU3HEHHBIC I1JIAHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAAaHCKOro OOIIEeCTBa,
OPUHATHIMU B OOILIECTBE HOPMAaMH M MPaBUJIAMU TMOBEACHHS, CIIOCOOCTBYIOIIMMHU MpOLeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJarOIIHUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPaKalT cPOPMUPOBAHHOCTD
OTbITa TO3HABATENILHOM U MTPAKTUUECKON NeSTEIbHOCTH 00yUYaIOUIXCs M0 pean3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U O00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

IIPEJCTABICHUs] O COLMAJIBHBIX HOPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI IPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOU
XUMUU;

yYBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIYyYEHHH M MOCIEAYIOIEM aHAJIU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
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HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TIOBEICHHUS;

CHOCOOHOCTH OIICHUBAThH CUTYAIIUH, CBA3aHHBIE C XUMUUYECKUMH SIBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IIOCTYNKM CBOMX TOBAapuIlEd C NO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3TUX MTOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0O€30IacHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHsS BPEIHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYLY, JIOASM TPyJla U pe3yibTaTaM TPYAO0BOHl 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBH Iy aTbHON TPACKTOPHH 00pa3oBaHus, OyayIei
npodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11eJ1eCO00pa3HOro OTHOLIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHHS HEOOXOJUMOCTH HMCIIONb30BaHUS JOCTUKEHUM XUMHHU JJI PELICHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEUCTBHUN U NPEAOTBPALLATh UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBINUIEHUS, 3KOJOTMYECKOW KYNbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOILIECTBEHHOW MPAKTUKU;

MOHMMAaHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPECTaBICHUs 00 OKpYKaloleM
MHUpPE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny IpobieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;
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yOexKIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOW POJNM B CO3AaHUU HOBOM 0a3bl MaTepUalbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
SHEpPreTU4ecKoi, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIUIIMHBL,
00eCreyeHny YCIIOBUM YCIIEIIHOrO TPyla U 3KOJIOIMYECKH KOM(POPTHOM KHU3HHU Ka)J0ro 4jeHa
o0I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHHM OKpYXKAIOIIEro MUpa M IPOMCXOJAIIMX B HEM H3MEHEHU,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpeCa K ITO3HAHUIO U UCCIIE0BATENBCKOM ACITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM IO XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHBIX cepax mpoecCHOHATBHOMN AeITeTbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeaqmeTHble pe3ysibTaThl OCBOEHHUS YUEOHOro IpeaMeTra «XUMHs» Ha YpPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MeXnpenMeTHbIE) OOlIeHaYYHbIE TTOHATHS, OTPAXKAIOIINE LIETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crielr(uKy METO/I0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHUEe, HAOI0AeHNE, U3MEPEHNE, SKCIIEPUMEHT U IpYTHe);

YHHMBEpCaJbHble  y4yeOHble  JIEHCTBUS (mo3HaBaTeNbHbIE, KOMMYHHMKaTHUBHBIE,
perynsTuBHble), oOecreunBarouie (QOpMUPOBAaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00y4aroIuxcs;

CIOCOOHOCTh  OOYYalOLIUXCS  HUCMOJb30BaTh  OCBOEHHBIE  MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAIbHON NPAKTHKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MIO3HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JAEHCTBUAMH.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€ CTBUSIMMU:

1) 6a30Bble JIOTHYeCKHeE AeiCTBUSA:

CaMOCTOSITENIbHO  (pOPMYJIUPOBaTh M aKTYaJlM3HpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNaTh LEIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HMX JOCTUKEHHS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU LENISIMU;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMW NPHUEMBI JIOTHYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble NPU3HAKK TIOHATHM W yCTaHaBIMBAaTb UX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME OHATHUS ISl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBIICHUIA;

BbIOMpATh OCHOBAHUS M KPUTEPUHU I KJIacCU(UKALIUY BEUIECTB U XMMHUUECKUX PEaKIIHii;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Yy N3Yy4acMbIMU SIBJICHUSIMM;
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CTPOMTB JIOTHUECKHUE PACCYXKI€HUS (MHIYKTUBHBIE, I TyKTUBHBIE, [10 aHAJIOTHH ), BBISBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PaCCMaTPUBAEMBIX SIBJICHUSAX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIF0YEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEleHHH Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC IPEACTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIbHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIAQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHHUS YUEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOLIEHUS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHaJIM3UPOBATh MH()OPMAIIUIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHble METOAbI NIpPU IOHCKE M OTOOpe
uHpopMalLnu, He0OXOAUMOM IS BBITOJIHEHHsI YU€OHBIX 3a7a4 ONpPeeEHHOTIO THIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCTOJIb30BaTh HAyYHBIH $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uH(poOpMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKue M MaTeMaTHYecKHe) 3HAaKu U
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

OgiageHne yHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHAIMMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yabTaTOB MO3HABATEIBHON AESITEIBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMMU TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:
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CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMMO3HABATEIBHYIO NESATEIHLHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YYEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpAaTh Hanbosiee A(HEKTUBHBIN CIIOCOO UX PEHICHHUS C YUETOM TOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIM3a M CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATbBI 10 KJIACC

[TpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTb IIPEACTABICHNH O XUMUYECKOM COCTaBIISIIOIIEH €CTECTBEHHO-HayYHOU
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPUPOJBI, B (POPMUPOBAHUHM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIsi peIieHus
IPAaKTUYECKUX 3aJad M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
HNOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpallléHHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNINa, paguKan, HU30MEpus, U30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUU U 3aKOHBI (TEOPUsI CTPOSHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUHU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE MOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
Y TIPAaKTHUYECKOM IEATENBHOCTH YEI0BEKa,

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHU4YECKUX COEIMHEHU;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJl OPraHUUYECKUX BELLECTB
U YpaBHEHUN XMMHUYECKHX pEaKlWi, U3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHMS,;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh NPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYECKHX
BEUIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNEéHHOMY KJacCy/Tpynine COeIuHEeHUN
(yrnmeBomopobl, KHCIOpOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs Mo cucremarnuyeckoi HomeHkinatype (IUPAC), a Taxxe
IPUBOANUTH TPUBHAJbHBIE HA3BAHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIUUEPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTe€apuHOBAsl KHUCIIOTa, TJIOK03a, (pYyKTO3a,
Kpaxmall, [eJUT0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemecTB A. M. bytiepoBa ans oObsICHEHHSI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

15



c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTb COCTaB, CTPOCHHE, (HU3UYECKHE U
XMMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPTaHUYECKUX BEILIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHsod,
METaHOJ, ATAaHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIOTBI, TJIOKO3a, Kpaxmall, IeJUI0JI03a, aMHUHOYKCYCHAas KHCJIIOTa), WILIIOCTPUPOBAThH
TEHETUUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTh, MPUPOMHBIA Ta3, yroyib), CIOCOOBI WX MEPepadOTKH M IMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKHU;

c()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKIIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB WM IPOJYKTOB PEaKIUN);

c(hOpPMUPOBAHHOCTh YMEHHI BIaJIETh CHCTEMOH 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, WCIOJIb3yeMbIX B XHMHUHM TPU HM3YYCHUH BEIIECTB MU XHUMHUYECKUX SIBICHUU
(HaOnrofieHue, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELECTB IPU HAarpeBaHUU, NOJyYEHUE ITHIECHA U HU3YYEHHUE €ro
CBOICTB, KAYECTBEHHBIE PEAKIIMH OPTraHUYECKUX BEUIECTB, IEHATypaIus OSIKOB P HATPEBAHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH MPH 00palleHuu
C BEIIECTBaMH U JIaOOpaTOpPHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHMH COOTBETCTBYIOUIMX peakuuidl U (OopMyIUpOBaTh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOaTh IMpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsi M
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMAas cMbici mnokaszarens [IJIK, noschaTe Ha
npuMepax crocoObl YMEHBUICHHUS! U MPEJOTBPAIICHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHMUIA;

JUTSL CIETIBIX U Ca00BUASAIINX 00YYarOIIMXCs: YMEHNE UCTIOIb30BaTh PeIbeHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuyeckux Gopmyt.

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hopMUPOBAHHOCTH MPEICTABIICHUN: O XUMHUECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHUpA, POJIU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelieHus
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MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM Cpelie;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINeE
HNOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOB&JIEGHTHAs, HOHHAs, MeETaJIM4YecKas, BOJOpOJHAas),
KpUCTaJUITMYECKasi  peméTka, THUIBI XMMHYECKUX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JMCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XUMUYECKOe PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUIECKON
auccouranuu, nepuoanueckuii 3akoH . M. MenaeneeBa, 3aKOH COXpAaHEHUs MacChbl BEUIECTB,
3aKOH COXPAHEHHUS U NPEBPAILEHUS HYHEPTUU NPU XUMHUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHHM, MHPOBO33PEHUECKHE 3HAHHUs, JEXKAIIUEe B OCHOBE NOHMUMAaHUs
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IOJYyYEHUH U O€30MaCHOM MCMOJIb30BAaHUM BAKHEHIIMX HEOPraHUYECKUX BELIECTB B
OBITY U IPAKTUYECKOMN JAEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepPHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNHMCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJISI COCTABJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTb, HErami€Has W3BECTb, IUTbEBas COAa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COCIMHEHUSX PAa3IMYHOIO COCTABAa, BUJ XUMHUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJIJINYeCcKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe COeIMHEHNN (IIPOCThIE BEIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUBI, COIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 3eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMHUUECKUX 311eMeHToB 1. U.
MeneneeBa, HCIHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M MX
COEIMHEHUH 10 neproaam u rpynnam [leproandeckoil cucteMbl XUMHAYECKHUX dyieMeHToB /1. M.
MeHnpeneeBa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBONCTBA
HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE TM€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YpPaBHEHUIl COOTBETCTBYIOIIUX
XUMUYECKUX PEaKInid;
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c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
U3MEHEHHIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS pPEaKLUUN Pa3IUYHbIX THUIIOB, MOJHBIC
U COKpallEHHbIE YpaBHEHUS pEaKklUi MOHHOIO OOMEHa, YUMTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TU
peaKuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KaueCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACMO3HABATh OMNBITHBIM HYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX pacCTBOpPaX HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIHUTEIBHO-BOCCTAaHOBHTEIBHBIX
peaxuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OaaHca ATUX PEaKIUii;

c(OpMUPOBAHHOCTh YMEHUI1 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEUICHHs XWMHUYECKOTr0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHEIIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKAIIIE B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
IpeCcTaBiIeHu 00 OOIMX HAyYHBIX MPUHIHUIAX M KOJOTHYECKHX MpoOJieMax XHMUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCT YMEHUN NPOBOAUTH BBIYMCICHUS C MCIOIb30BAHUEM IIOHSATHUS
«MaccoBasi JI0Nisl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILICHUH Ta30B MPU XHUMHUYECKUX
pEaKIusax, Macchl BElIeCcTBa WM 00bEMa ra3oB MO H3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe MU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIUIOBOTO () (eKTa peakuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILIEHUS U COXPAHEHUS IHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIOATh MpaBUjia MOJb30BAHUS XUMUYECKOW MOCYIoi U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIINOJHATE XUMHUYECKUN SKCHEPHUMEHT
(pa3nokeHue TepoKcHIa BOJOPOJa B MPHUCYTCTBUM KaTallM3aTopa, OINpeAeTeHHUE Cpeibl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro OoOME€Ha, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOOHaT- U XJIOPUA-aHUOHBI, HA KAaTUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agad no temMam «Mertamnsl» U «Hemeramasl») B COOTBETCTBUM C TNPAaBUIIAMH TEXHUKU
0€30I1acHOCTH MPH 0OpallleHUH C BEeLIECTBAMH U JIAOOPaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATh
pe3ynbTaThl XMMHMUYECKOTO JKCIEpUMEHTa B (hopMe 3alucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBaTh BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
MOJy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (Cpe/ICTBAa MACCOBOM KOMMYHHMKaIMU, IHTEpHET U Jpyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOIOaTh MpaBUiIa HKOJIOTMYECKH IIeJ1ecO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarolled NPUPOJHON Cpenbl, 0OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
OTIpeNIeNIEHHBIX BEIECTB, MOHUMast cMblca mnokasarens [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHbILIEHHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YellOBEKa;

JUIst 00y4arolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI: YMEHHE HPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB U XMMUYECKUX SBJICHUH;

JUISL CJIETIBIX U CIIA0OBUSIIUX 00yHarOIIUXCs: YMEHUE HCIIONB30BaTh PEIbeHO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoauuyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHMe pa3aesioB U TeM NPOrPAMMbI (uudposbie)
Bceero KOﬁ'{Tp' Tp 6aKT' o0pa3oBaTebHbIE
padoThI padoTsI pecypebi
Paznen 1. TeopeTuyeckue OCHOBbBI OPraHUYeCKO XUMMHU
11 IIpenmeTt opranudeckomn XHMHH. Teopus cTpoeHus 3 https://resh.edu.ru/
opranudeckux coeauHenuii A. M. bytieposa
Uroro no pazneny 3
Paznea 2. YrieBogopoabl
2.1 IMpenenbHbBIC YIIIEBOAOPOIbI — AJTKAHBI 3 https://resh.edu.ru/
29 HenpenenbHbIe yTaeBoqOPOIBL: aTKEHBI, AlTKaTHCHEI, 6 1 https://resh.edu.ru/
AJIKMHbI
2.3 ApoMaTHYecKue YIiIeBOI0POIbI 2 https://resh.edu.ru/
2.4 [Tpupo/IHbIe HCTOYHUKH YIIIEBOAOPOIOB M X MepepaboTka 3 1 https://resh.edu.ru/
Hroro mo paznemy 14
Paznen 3. Kuciaopoacoaep:kaniue oprannyeckue coeiHHeHUs
3.1 Criuptsl. eHon 3 https://resh.edu.ru/
3.2 Anpaerubl. KapooHoBbie KHCTOTBI. CIOXKHBIE 3QHUPBI 7 1 https://resh.edu.ru/
3.3 Vraesonsl 3 1 https://resh.edu.ru/
HUroro mo paznemy 13
Pazpnen 4. AzoTcoaep:kamue opraHudeckue coeIuHeHUs
4.1 ‘ AMuHBL. AMMHOKHCIIOTHL. benku 3 https://resh.edu.ru/
Hroro mo paznemy 3
Pasneu 5. BeicokomoJieKyJIsIpHBIe COeIHHEHUsI
51 ‘ [Tnactmaccel. Kay4ayku. BosgokHa 1 https://resh.edu.ru/
Wroro no pazneny 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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11 KJIACC

KoangecTBo yacoB

DyekTpoHHBIE (LM (PpPOBBIE)

Ne i/ HaumenoBaHue pa3gesioB U TeM B 06DA30BATENbHLIE DECYDCHI
nporpaMMbl cero KonTp. IIpakr. p pecyp
padoTsI padoTsI
Paznen 1. **[loBTOpeHNE OpraHUYECKON XUMUU **
11 Tosroperne OCHOBHBIX TOHATHH 10 1 https://www.resh.edu.ru/
OpPTaHUYECKOM XUMHHU
Hroro 10
Paznen 2. TeopeTuueckne OCHOBBI XMMUH
Ctpoenue atromoB. [lepronndeckuii 3aKoH
2.1 u [lepuoanyeckas cucTeMa XMMHUYECKHX 2 https://www.resh.edu.ru/subject/29/
snemenToB JI. 1. MenneneeBa
22 Crpoenne pemiectsa. Muoroodpasie 2 https://www.resh.edu.ru/subject/29/
BEIIECTB
2.3 XUMHYECKHE PEaKInu 9 1 https://www.resh.edu.ru/subject/29/
HWroro no pasmeny 13 https://www.resh.edu.ru/subject/29/
Paznen 3. Heopranuyeckasi XumMusi
3.1 MeTamisl 4 https://www.resh.edu.ru/subject/29/
3.2 Hemeramms 4 https://www.resh.edu.ru/subject/29/
3.3 CBA3b HEOPIAHHUECKIX M OPIaHHUECKHX 2 1 1 https://www.resh.edu.ru/subject/29/
BEIIECTB
HWroro no pasmerny 10 https://www.resh.edu.ru/subject/29/
Paznen 4. Xumus u ;Ku3Hb
4.1 XUMHUSI U )KU3HB 1 ‘
HUroro mo paznemy 1
OBILIEE KOJIMYECTBO YACOB I10 34 5 2

[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

3J'IeKTp0HHI>Ie III/I(l)pOBLIe Oﬁp 430BaTC¢J/IbHBIC

Ne Kosaun4yecTBo 4acoB
o/ Tema ypoka pecypeb
Bcero Konrp. IMpaxkTny.
padoThI padoThbI
1 TpeziMer oprasmeckoi Xumm, ¢ 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
2 Teopus CTPOCHITT OPTAHMHCCKIX COCAMHCHHHT A 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS
[IpeacraBnenue o KiacCHPpUKAIMKA OPTaHHIESCKUX
3 BemecTB. Homenkiarypa (cucremaruueckas) u 1 https://chemege.ru/nomenklatura-organika/
TPUBHAJIbHBIC HA3BaHUS OPTaHUYCCKUX BEIIECTB
4 I/;“;am’“ COCTAB 1 CTPOCHHE, TOMOTOTHHACCIMH 1 https://resh.edu.ru/subject/lesson/6151/start/149993/
S) CBolicTBa U MOJIYYEHHUE aJTKaHOB 1 https://resh.edu.ru/subject/lesson/6151/start/149993/
6 LuknoankaHsl. 1 https://chemege.ru/ximicheskie-svojstva-cikloalkany/
7 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
8 THJICH H NPOIIHIICH — NPOCTEHIIIHE 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
MMpEACTABUTCIIN AJIKCHOB
paxtiaeckas paGora No 1. «[Toqvaerme STIIcHa http://school-collection.edu.ru/catalog/rubr/528b6fb1-
9 p pabota A2 1.« loayd 1 1 98e4-9a27-5ael-
1 U3YHCHHC CI0 CBOHCTBY 2f785b646a41/23846/?interface=themcol
10 Anxajuensl. byraguen-1,3 n merunbyraguen-1,3. 1 https://chemege.ru/ximicheskie-svojstva-alkadieny/
[TonyyeHnne CHHTETUYECKOIO KaydyyKa U PE3UHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
11 TOMOJIOTUYECKHUM psAll. AIETUIIEH — MPOCTEUIINI 1 https://chemege.ru/ximicheskie-svojstva-alkinov/
npeaACTAaBUTCIIb AJIKUHOB
12 Pemenue 3a1a4 Ha HAXOKJICHUE MOJIEKYIISIPHOMN 1 https://foxford.ru/wiki/himiya/vyvod-formuly-
(hopMyIIbl OpraHuYecKIX BEIIECTB veschestva
13 Apensbl: 6eH3011 1 TOJTYOJ. TOKCHYHOCTD apeHOB 1 https://resh.edu.ru/subject/lesson/4775/start/150494/
14 ['enernueckas cBsI3b yrieBOIOPOJIOB, 1 https://himzadacha.ru/cepochki-prevrashhenij-s-

IMPpUHAIJICI)KAIIUX K PA3JIMYHBIM KJIaCCaM
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https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://chemege.ru/nomenklatura-organika/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://chemege.ru/ximicheskie-svojstva-cikloalkany/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23846/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23846/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23846/?interface=themcol
https://chemege.ru/ximicheskie-svojstva-alkadieny/
https://chemege.ru/ximicheskie-svojstva-alkinov/
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://himzadacha.ru/cepochki-prevrashhenij-s-uglevodorodami-organicheskaya-ximiya/
https://himzadacha.ru/cepochki-prevrashhenij-s-uglevodorodami-organicheskaya-ximiya/

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MIPUPOJIHEIN a3 U MOMYyTHBIE HEPTIHBIC Ta3bl, https://resh.edu.ru/subject/lesson/6148/start/170461/
HeTh ¥ MPOAYKTHI €€ mepepadoTKH
[IpupoiHbIE HICTOYHUKH YTIIEBOIOPOIOB:

16 MIPUPOJIHBIN a3 U MOMYTHBIE HEPTIHBIC Ta3bl, https://resh.edu.ru/subject/lesson/6148/start/170461/
He(Th ¥ MPOAYKTHI €€ epepadoTKH
KonTposbHast pabora mo pasaery https://xn--j1ahfl.xn-- -

17 N plai/library/itogovaya kontrolnaya rabota po himii
«YTICBONOPOABD za 10 klass 112604.html

18 TIpenesbHbIe 0AHOATOMHBIC CIIMPTHI: MCTAHO M https://resh.edu.ru/subject/lesson/4769/start/150550/
ataHoJs. BogopoaHas cBs3b

19 MHOr0aTOMHEIC CITUPTHL: STHICHITHKOIb H https://chemege.ru/ximicheskie-svojstva-spirty/
TIIULEPUH

20 Penon: CTpoeHH? MOIIEKYJIE], QH3FICCKHE H https://resh.edu.ru/subject/lesson/5727/start/150577/
XUMHUYECKHUE CBOWCTBA, IPUMCHCHHE

21 ANbICTHBL: HOPMATILACIHL 1 AUCTAIILACTHA, https://resh.edu.ru/subject/lesson/4776/start/ 150604/
ArieToH

22 OZ1HOOCHOBHEIE IIPEAC/LHEIC KAPOOHOBEIC https://chemege.ru/ximicheskie-svojstva-karb-kisloty/
KHCJIOTBI: MypaBbHHAs U YKCYCHAs
paxTnaeckas paGora Ne 2. «CBONCTBA PACTEODA http://school-collection.edu.ru/catalog/rubr/528b6fb1-

23 paxtiicckas p 5 PacTBop 98e4-9a27-5ael-
YKCYCHOM KHCIIOTBL) 2f785b646a41/23890/?interface=themcol

24 CTeapHHOBAA U ONICHHOBAA KHCIOTEI, KaK https://chemege.ru/ximicheskie-svojstva-karb-kisloty/
HpG}ICTaBI/ITeJ'[I/I BBICIIIUX Kap6OHOBBIX KHUCIIOT

25 Cr0xHEIE SHPH! Kak NPOMSBO/IHBIC KaPOOHOBEX https://resh.edu.ru/subject/lesson/5952/start/150631/
KUCTOT. [ MapOiau3 ClOXKHBIX 3(UPOB

26 Meua Kak Cf) i BRICIIMX KAPOOHOBLIX KHCIIOT, KX https://resh.edu.ru/subject/lesson/5952/start/150631/
MOIOIIIEE JEHCTBUE

27 ’Kup1: ruzpones, npuMencHne, Oronorkieckas https://resh.edu.ru/subject/lesson/5952/start/150631/
POJIb JKUPOB

28 VYraeBogsl: cocTaB, kiaccuukanus. Baxneimue https://resh.edu.ru/subject/lesson/6150/start/150687/

MMpEACTABUTCIIN: TJIFOKO34, (bpyKTo3a, caxapo3sa
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https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://урок.рф/library/itogovaya_kontrolnaya_rabota_po_himii_za_10_klass_112604.html
https://урок.рф/library/itogovaya_kontrolnaya_rabota_po_himii_za_10_klass_112604.html
https://урок.рф/library/itogovaya_kontrolnaya_rabota_po_himii_za_10_klass_112604.html
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://chemege.ru/ximicheskie-svojstva-spirty/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://chemege.ru/ximicheskie-svojstva-karb-kisloty/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23890/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23890/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23890/?interface=themcol
https://chemege.ru/ximicheskie-svojstva-karb-kisloty/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/

Kpaxman u nemirono3a kak npupoHbie

29 1 https://resh.edu.ru/subject/lesson/5413/start/150714/

MOJUMEPHI
https://pedportal.net/starshie-
30 ff}?ﬁzigngl{i}; peafigza EZ Easrii;}:{ecme 1 klassy/raznoe/kontrolnaya-rabota-po-himii-quot-
poacoaepxKall p kislorodsoderzhaschie-organicheskie-soedineniya-

COCAMHCHMSD) quot-10-klass-886178

31 AMUHBI; METUJIAMUH U aHUJINH 1 https://chemege.ru/aminy/
AMI/IHOKI/ICJ'IOTI)I KakK aM(bOTeprIe opraHqucm/Ie

32 COCAMHEHMS, UX OMOJIOrMYECKOE 3HAUCHUE., 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
IlenTuael

33 beku Kak MpMPOJHBIC BEICOKOMONEKYIAPHBIC 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
COCANHCHUA
OCHOBHBIC [TOHSTHS XIMITH https://resh.edu.ru/subject/lesson/6095/start/150823/

34 . 1 https://resh.edu.ru/subject/lesson/6152/start/150850/
BBICOKOMOJICKYTIPHBIX COCANHCHUH https://resh.edu.ru/subject/lesson/4777/start/170536/

OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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https://resh.edu.ru/subject/lesson/5413/start/150714/
https://pedportal.net/starshie-klassy/raznoe/kontrolnaya-rabota-po-himii-quot-kislorodsoderzhaschie-organicheskie-soedineniya-quot-10-klass-886178
https://pedportal.net/starshie-klassy/raznoe/kontrolnaya-rabota-po-himii-quot-kislorodsoderzhaschie-organicheskie-soedineniya-quot-10-klass-886178
https://pedportal.net/starshie-klassy/raznoe/kontrolnaya-rabota-po-himii-quot-kislorodsoderzhaschie-organicheskie-soedineniya-quot-10-klass-886178
https://pedportal.net/starshie-klassy/raznoe/kontrolnaya-rabota-po-himii-quot-kislorodsoderzhaschie-organicheskie-soedineniya-quot-10-klass-886178
https://chemege.ru/aminy/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 KJIACC

° T KosmmuyecTBo yacos 3 o
eMa ypoka JIEKTPOHHBIE NI (POBBIE
n/n Beero  Konrp.  Ipakr o0pa3oBaTejbHbIe pecypchl
padorbl  padoTHI
1 [ToBTOpEHNE HOMEHKIIATYPHI OPTAHHYECKUX BEIICCTB 1 https://orgchem.ru/chem1/p2_11.php
2 [ToBTOpEHUE HOHATHH H30MEPUU 1 TOMOJIOTHH B 1 https://orachem.ru/chem1/p2 121.php
OpPraHUYECKON XUMUU
3 [ToBTOpEHHE XUMHYCCKHX CBOMCTB OPraHMYCCKUX BEIECTB 1 https://orgchem.ru/chem3/z5_5.php
4 [ToBTOpEHHE XUMHYECKHX CBOMCTB OPraHMYECKUX BEILECTB 1 https://orgchem.ru/chem3/z5_5.php
5 [ToBTOpEHHUE YIIIEBOIOB 1 https://orgchem.ru/chem4/066.php
6 [ToBTOpEHHE a30TOCOAEPIKAIINX COCTUHEHUI 1 https://orgchem.ru/chem5/index5.htm
7 [ToBTOpEHHE a30TOCOAEPIKAIINX COCTUHEHUI 1 https://orgchem.ru/chem5/index5.htm
8 [ToBTOpEHHE TEMBI TOJUMEPHI 1 https://orgchem.ru/chem6/index6.htm
9 [ToBTOpEHHE TEMBI TOJUMEPHI 1 https://orgchem.ru/chem6/index6.htm
10 [IpakTrueckast padora Nel "Pemenue skcriepuMeHTaIbHBIX 1
3a/1a4 1o TeMe opraHuyeckast xumus'"
11 XUMHUYECKUH IeMEHT. ATOM. DJICKTPOHHAS https://resh.edu.ru/subject/lesson/6479/start/1
KOH(UTrypauus aTOMOB 50989/
Ilepuoanueckuii 3akoH u [lepronnueckas cucrema
XHMITHCCIX SIICMCHTOB A 1. Meneneesa, ux ceass ¢ https://interneturok.ru/book/chemistry/11-
12 COBPEMEHHOI TeOpUeH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTh P "
N o klass/himiya-11-klass-rudzitis-g-e
WU3MEHEHUS CBOMCTB XUMUYECKHX COCTMHEHUH 110 TPYIIIaM
U TIepUoiaM
CTpoenue peilectsa. Xummieckas CBASH, ©C BUJIBL https://interneturok.ru/book/chemistry/11-
13 MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOMN CBSI3H. —— -
klass/himiya-11-klass-rudzitis-g-e
Bonxoponnas csa3sb
Banentrocts. SAeKTPOOTPHLATENLHOCTS. CTeneH, https://resh.edu.ru/subject/lesson/6332/start/151
14 OKHcIeHus. BelecTBa MOJIEKYISIPHOTO U 051/
HEMOJIEKYJIIPHOTO CTPOCHHUS E—



https://orgchem.ru/chem1/p2_11.php
https://orgchem.ru/chem1/p2_121.php
https://orgchem.ru/chem3/z5_5.php
https://orgchem.ru/chem3/z5_5.php
https://orgchem.ru/chem4/o66.php
https://orgchem.ru/chem5/index5.htm
https://orgchem.ru/chem5/index5.htm
https://orgchem.ru/chem6/index6.htm
https://orgchem.ru/chem6/index6.htm
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/6332/start/151051/
https://resh.edu.ru/subject/lesson/6332/start/151051/

ITonsarue o JUCIICPCHBIX CUCTEMAX. HUctunnasie n

https://resh.edu.ru/subject/lesson/4939/start/151

15 KOJUIOUJIHBIE pacTBOPBL. MaccoBas J10Jis BEIlleCTBa B 134/
pacTBOpEC -
Knaccudukanust XaMUUeCKUX peakifii B HEOPTaHUIECKOM
16 Y OPraHUYECKON XUMHUU. 3aKOH COXPAaHEHHUS MacChl https://resh.edu.ru/subject/lesson/4938/start/151
BELLECTB; 3aKOH COXPAHEHUS U IIPEBPALLECHUS JHEPTUU [IPU 107/
XUMHYCCKUX PCAKIUAX
https://www.yaklass.ru/p/himija/11-
17 Ckopoctb peakimn. OOpaTuMble peakiiui. XUMHUECKOE klass/khimicheskaia-kinetika-6995740/skorost-
paBHOBECHE khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759
nterneturok.ru/lesson/chemistry/11-
DiekTpoauTHYecKas quccoruanus. [lorstue o klass/brastvory-i-ih-koncentraciya-dispersnye-
18 BOOpoaHOM Tokazarese (PH) pacrBopa. Peakiiu HOHHOTO sistemy-elektroliticheskaya-dissonaciya-
oOMeHa. gidrolizb/elektroliticheskaya-dissotsiatsiya-
reaktsii-ionnogo-obmena
https://resh.edu.ru/subject/lesson/5912/start/927
19 I'maponu3s opraHnYecKUX U HEOPraHUYECKUX 91/
https://www.yaklass.ru/p/himija/11-
20 OKHUCIIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIINH Klass/khimicheskaia-kinetika- .
' 6995740/okislitelno-vosstanovitelnye-reaktcii-
6984764
https://resh.edu.ru/subject/lesson/3479/start/151
21 KOppOSI/ISI MCTAJIJIOB U 3alllUTa OT KOPPO3UU 187/
https://interneturok.ru/lesson/chemistry/11-
. klass/bfazovye-sostoyaniya-vewestv-
22 DNEKTPOIN3 PACIIIAaBOB U PaCTBOPOB COJIEH di ; - . .
ispersnye-sistemy-chistye-vewestva-i-smesi-
istinnye-rastvory-sposoby-v/elektroliz
23 KoHnTtponbHas pabota mo pazaeny «TeopeTudeckue OCHOBBI

XUMUN»
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https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz

Merainel, ux nojioxenue B [lepuoandeckon cucreme

https://resh.edu.ru/subject/lesson/5814/start/151

24 XUMHYECKHX 3eMeHToB J[. M. MenpeneeBa 1 0COOCHHOCTH 1 230/
cTpoeHust aToMoB. O01IHe PU3HIECKUE CBOMCTBA METAJLIOB ——
o5 XUMHYECKUE CBOMCTBA BaXKHEUIIIMX METAILJIOB (HATPHIA, 1 https://resh.edu.ru/subject/lesson/3493/start/151
KaJIMi, KaJIbIIMi, MarHui, aTIOMUHUAN) U UX COSTUHCHUI 213/
. . https://resh.edu.ru/subject/lesson/3534/start/151
26 XHUMHYECKUE CBOMCTBA XpOMa, MEIN M UX COSAMHEHUHN 1 266/
https://interneturok.ru/lesson/chemistry/11-
27 XHUMHYECKUE CBOMCTBA IMHKA, JKeJIe3a U X COEIUHEHHM 1 klass/osnovnye-metally-i-nemetally/perehodnye-
metally
Hewmerapl, ux nonoskerne B llepuoieckoi cucreme https://resh.edu.ru/subject/lesson/5939/start/151
28 XUMHYECKHX dyeMeHToB J[. M. MenpeneeBa 1 0COOCHHOCTH 1 320/
CTPOCHHMSI aTOMOB -
. . https://resh.edu.ru/subject/lesson/5913/start/151
29 XVMHUYECKUE CBOKWCTBA TAJIOTEHOB, CEPBI U MX COCTMHEHUN 1 347/
https://www.yaklass.ru/p/himija/11-
30 XUMHYECKHE CBOMCTBA a30Ta, hocodpa 1 UX COCTUHCHUIN 1 klass/kharakteristika-nemetallov-
7269055/nemetally-va-gruppy-7265028
XUMHYECKUE CBOWCTBA YTIEpOaa, KPEMHUS U UX https://www.va_klgss.ru/p/h|m||a/11-
31 J——— ’ 1 klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-7265027
[Tpaktuyeckas padora Ne 2. «Pemienue
32 AKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme "Hemeramns" u 1
"MeTtamsl"»
33 KonTponbhas pabota mo Temam «MeTamib» u 1
«HemeTamibe
34 [IpencraBnenus 00 0OIMUX HAYYHBIX MPUHIUIIAX 1 https://resh.edu.ru/subject/lesson/3514/start/15
MTPOMBIIIJICHHOTO TTOJTy4EHHUS BAKHEHIIINX BEIIESCTB 1429/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 u 11 xnace/ Pymzutuc I'.E., ®enpaman O.I°., AkiimonepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJISA
https://uchitel.club/?utm_source=newprosv utm_medium=header

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://chemege.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/
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JIner KoppeKTHPOBKH padoyeil MporpaMmmbl

Kiaacc

Ne
YPOKA

TEMA YPOKA

Cnocos
KOPPEKTHUPOBKH

JATA
MPOBEEHHS
MO ®AKTY
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