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Cocrasutens nporpammsel: @eknucosa O.B.
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20234-2025 yueOHblii roj



MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbpHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit @enepanun, peain3yromnux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUIN «CTpaTeruu pa3BUTUS BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOoTrpaMMBbl IO XUMHH, K OTIPE/ICTICHUIO O0IIEH CTpaTernu
00y4YeHHsI, BOCIIUTAHHUS U Pa3BUTHUS, OOYJAIONIMXCS CPEACTBAMH YU4€OHOTO mpeaMera «XUMHsD»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM peajn3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH!, MPUCYIINX LETOCTHON CUCTeME XMMUYECKOT0 00pa30BaHusl. ITH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/I0pOBBIO U IPHUPOTHON Cpene.
Peanuzyercs xummuueckoe oOpa3oBaHHe OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
00pa3oBaHUs CPEICTBAMU YIEOHOTO MpeaMeTa « XUMUs», COAEePKaHUuE U IMOCTPOECHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM Crenu(UKH HAyKd XHMUH, e€ 3HAYCHHS B
NO3HAHUU MPUPOIBI U B MaTEpUATbHOM XKM3HM OOIIECTBA, a TakXke C y4eToM OOIMX Lened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK UTPAET 0COOYIO pOJib B COBPEMEHHOU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYKaroIeM MUpPE KaK O eIMHCTBE MMPUPOJIBI U YeIIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE ITOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJICHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMU, XUMHS CTajla HEOThEeMIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoOBpeMEeHHass XHMHUSI KaK HayKa CO3WIaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aTbHBIX MPOoOJeM YCTOMUMBOIO pPa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTOTUUECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY OOYYaloOUIMXCs, HEOOXOIUMYIO UM JUIS
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HAaHUH U3 001eH XUMUH) U OpraHruYecKoi Xumun. GopMUpOBaHHE TAHHON CUCTEMBI 3HAHHUI MTPH
W3YYEHUHU IpeaMeTa 00ecreuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumus» U «O01as 1 HeopraHuuecKkas
XUMHA» cHOpMUPOBaHA B MPOrpaMMe 10 XMMHUH HAa OCHOBE CHCTEMHOTO IMOJIXO0Aa K M3Y4EHHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPUM CTPOCHHUS OPraHMYECKHX COCOUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHH. B Kypce OpraHmdyeckod XUMHM HOJIY4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjoM 3peHus B mpeamere «XHMHUs» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHUL» 00YUYaIOMIMMCS MPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xke MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JIACTU TEOPUHM U MPAKTUYECKUX HPUIOKEHUH XMMUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUI MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbSI, CO3AaHMSI HOBBIX TEXHOJIOTUN U MaTepHAIIOB.

B nutane penienus 3a1a4 BOCIUTaHUS, pa3BUTHS U COLIMAINM3ALNN 00YyYaIOIINXCS IPUHSATHIE
IPOrpaMMOl MO XUMHHM TNOAXOABI K ONPENEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IpenMeTa
MpeayCMaTpuBalOT (HOPMUPOBAHUE YHUBEPCATBHBIX YYCOHBIX IEHCTBHH, MMEIOIMMX 0a30BOE
3HA4YEeHUE Ui pa3IM4YHbIX BUAOB JESITEIbHOCTH: PpEIICHUs MpoOieM, MOUCKa, aHajau3a u
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenoiaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOTO 00IlIero 00pa3oBaHus, TaK U
Ha YPOBHE CPEIAHEr0 00I1Iero oopa3zoBaHus, P ONPEACICHUN COACPIKATENLHON XapaKTePUCTUKU
nejael M3ydeHWs MpeJMeTa HamnpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XHMMHUYECKOM HAyKHM Kak O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM JIEATEIbHOCTHU YEJIOBEKA U KaK OJIHOI'O U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKOM TOYKHM 3PEHHUS] TaKOW IMOJXOJ K OMNpPEETCHHUIO IIeJIe U3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE OIPABIAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU WM3y4YEHUs NpeaMera «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KAapTUHBI MHUPA, B OCHOBE KOTOPOH JIeKAT KIFOUEBBIE MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI U TEOPHUM XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHUE WU
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEILIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BELIECTB U XUMHUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B PAKTUUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHMEM XUMHYECKOTO JKCIIEPUMEHTAa, COOJIIOJICHHEM TIpaBUil  0OE€30MacHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3a7a4 U3y4eHHs IpeIMeTa B
mporpamMme 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroHsi B MPErnolaBaHu XUMHUH B OOJIBIIEH CTENEHU
OTaéTCs MPeANOoUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUHW, a (PYHKIMOHAIBHOW T'PAMOTHOCTHIO, TO €CTh CIIOCOOAMH M YMEHUSMH aKTHBHOTO
MOJTYYCHUS 3HAHUM ¥ MPUMEHEHUSI UX B PEATbHOU KU3HU JIJIs1 PEIICHUsS] PAKTHYECKUX 3a7ad.

B cBi3M Cc 3TMM 1Opu HM3yYEHHUHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajanTanus o0yJarommxcs K YCIOBUSAM TMHAMUYHO Pa3BUBAOIIETOCs MUPa, OPMUPOBAHKE
WHTEJUICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE JIUIS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmu3a W 00paboTKku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHUs OTbITa
JeATETbHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHUM XMUMHUH, a TAKXKE ISl OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE TTO3HABATEILHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIpHOU HH(OpPMALIUKU XUMHUYECKOTO
COZIepKaAHUS;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuxcs yOex 1EHHOCTH B T'YMAaHUCTUYECKOM HAPaBICHHOCTH XUMHH,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEO00XO0IUMMOCTH OEPEKHOTO OTHOIIICHUS K IPUPOJIE H CBOEMY 3/I0POBBIO, & TAKXKE MIPHOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTn «ECTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoONIOKeHUA. CTpyKTypHbIe (OpPMYJIBI OpPraHUYECKUX BellecTB. [omoiorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o KaccupUKAIKA OPraHUIECKUX BenlecTB. HoMeHKIaTypa OpraHn4eckux
coeMHEHUH (cucTeMaTu4ecKasi) ¥ TpPUBHAJIbHbIC HA3BaHUS BAKHEHIIIHNX [TPE/ICTABUTENCH KITacCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEILECTB, HAONIOJCHHE U ONUCaHUE JEMOHCTPAIIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alIKaHOB: (PU3NUECKHe U XMMUUYECKUE CBOMCTBA (PEeaKIK 3aMEIICHUS U TOPEHHUS ),
HaXO0XJIEHNE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOTEHUPOBAHMUSI, TUPATALlMH, OKUCIICHHUS U TIOJIMMEPHU3ALIAN ), IOIYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psa. AlETUIeH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MUECKUE U XUMHUYECKHE CBOMCTBa (peaxiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIAY YIVIEBOJOPOJAMH,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TU: TeperoHkKa, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponu3. IIpogykTsl mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ POJYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, MPOBEICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrue. BogopoiHele cBsI3U MEXKAy MOJIEKYJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. [Ipumenenne xupoB. buonorundeckas poiib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YTIIEBOAOB (MOHO-, 1U- U MoJaucaxapusl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHoja okcujaoMm menu(ll)), MHOroaTOMHBIX
CcrupTOB (B3ammMmojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJIHBIX BEIECTB MJIM MPOAYKTOB PEAKIIUN).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqMHeHUs. PU3NUEcKne U XUMUYECKNe
CBOICTBAa aMHUHOKHMCIOT (Ha IpuMepe MNMIMHA). buojormueckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METObl M3Y4EHHUsS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpEelHAs MOJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TTOJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- amemenTs. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TEPBBIX UYETHIPEX TEPUOIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJTdecKas). MexaHu3Mbl 0Opa3oBaHMs KOBAJICHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknarypa HeopraH MuecKux BelIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPIUU NPU XUMUYECKUX PEAKIHUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas aucconuanus. CunbHble U ciadble 31eKTpoiuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTpeieJIEHUEe CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpoBeleHHE MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMHUYECKHUE CBOWCTBA BAXKHEUIIMX HEMETaJUIOB (TaJOT€HOB, cephl, a3o0Ta, ¢ocdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenue meramuios B llepuoguyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXKHEWIIMX METAJIOB (HATPHUM, Kalwii, KaJbIMi, MarHuw,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpALLlCHUM: H3ydeHUE
KoJUTeKIuU «MeTauTbl U CIUIaBbl», 00pa3lioB HEMETAIIOB, PEIICHUE SKCIIEPUMEHTANILHBIX 3314,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJIPOKCHUIA aJTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa mii 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuu B 00€CTICUCHHH YKOJIOTHYECKON, SHEPTETHYECKOW U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BaKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEpPUANIOB: BAXHEUIIIME CTPOUTEIbHBIE MaTEepUAaJIbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujIa 6€30MacHOr0 MCIOJb30BaHMS IIPENapaToB ObITOBON XMMHUH B TIOBCEAHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSTHM, SBJISIOMUXCS CUCTEMHBIMH I OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: knetka, opraHu3M, »KOocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTCpHraioB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, MNUIICBasa MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPpeIMeTa « XMMHS» Ha YPOBHE CPEeTHET0 00IIero 00pa3oBaHusl BbIIEICHBI
CJIEIyIOIINE COCTABIISAIOILNE:

OCO3HaHHE OO0YYAIOIIMMUCS POCCUHCKON TPa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHU JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITENHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE PE3yAbTATHl OCBOCHHUS NPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKUMHM, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TIpa)<IaHCKOTo OOIEeCTBa,
OPUHATBIME B OOIECTBE HOpMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUs1, CAMOPa3BUTHUSl U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHUS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUS O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K MPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U PAKTUKOB,;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHusl MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEUIECTBAaMH B OBITY, NMOBCEAHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUS TOCIEJACTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIICHWH MPAKTUYECKUX 3aJad COLMAIbHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TpyJa U pe3ysbTataM TPYI0BOH AESITENbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTHbHOM TPAaCKTOpUU 00pa3oBaHus, Oyaymiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUSA:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpeIbl;

OCO3HAHUS HEOOXOAMMOCTH WCIIOIB30BaHUS TOCTHXKCHUN XUMUU JJISI PEIICHUST BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPYKaolled MpUpOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPAILATD HX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LEJIOCTHOTO MPEACTABICHUS 00 OKpY)KaroIeM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM JUIsI COBPEMEHHON LMBHWIM3AalUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBACHEHMs SIBIICHUI OKpY’XKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMI,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUSA AJIS peLIeHUs TpolieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALUX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYEHMIO HOBBIX 3HAaHMH IO XMMHUU B COOTBETCTBUM C >KU3HEHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanTbHON AesITENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3ynbTaThl OCBOEHHUS YUeOHOro IpeaMeTra «XUMHs» Ha YpPOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 ()OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAMCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOoIecc, CUcTeMa, HaydHbIH (akT, MPUHIMI, TUIN0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHHMBEpCaJbHble  y4yeOHble  JeHCTBUS  (TO3HaBaTeJabHbIE,  KOMMYHUKAaTHUBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIBHOM KOMIETEHIMH 00yJaroIuxcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JEWCTBUS B I103HABATEIbHOU U
COIIMAIbHON ITPAKTHKE.

MertamnpeMeTHbIe Ppe3ysbTaThl OTPaKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYEOHBIMU
MO03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMM A€l CTBUSIMMU:

1) 6a30Bble JJOrMUYECKHUE eHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LeNN AESITENbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUM MX JOCTHIKCHMS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C TOCTABICHHBIMHU LEJISIMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHYECKHUE PACCYKJIeHUS (MHIYyKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XMMUYECKUX PEaKIHil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

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

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMYyTUPOBAaHHBIE BOIPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOJIOJATh 32 XOJOM IIpOlecca, CaMOCTOSITENbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
OPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMaliel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbI B XOJ€ JAUAI0Ora W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHUBEPCAJbLHBIMH PEryJsiTHBHBIMU 1eCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIEIOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIIb CBOEH AESITENFHOCTH Ha OCHOBE CAaMOAHAIM3a U CAMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTPAXKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOIMMOW [UIs pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJIET,
GyHKIMOHATbHAS TPYIINa, paauKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAEPKAIIME COCIUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE MOHMMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEpPHBIC MPU3HAKK MOHSATHH, YCTaHABIMBATH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUA MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHUMBOIMKY JIJISI COCTABIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKIUd, U3rOTaBIUBATh MOJEIIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cucreMaTndeckoi HomeHkinatype (IUPAC), a takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMaibAerHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasi KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAs KUCIOTA, TIII0OK03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BetiecTB A. M. byrtnepoBa 1ist 00bsSCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTAaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTHieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCJIO0Ta), WILIIOCTPUPOBAThH
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPHUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB MM IPOJYKTOB PEaKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAllUsX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUU, MOJIYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KaU€CTBEHHBIE PEAKIIMU OPIraHUYECKUX BEIIECTB, A€HATYpalLus OSJIKOB [P HarpEeBaHHH,
[IBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX peakiuuil U (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOMIOJAaTh TMpaBUiIa SKOJIOTMYECKH IIeJIeCO00Pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpYKarolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszarens II/IK, noschsaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHUYECKOHN COCTaBIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3a/a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOMIICHHS K CBOEMY 3/I0POBBIO H
MIPUPOJHON cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJIUTUUECKON
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHHsI MAccChl BELIECTB,
3aKOH COXPAaHEHMs] U TPEBPALICHUs SHEPrHM MPU XMMUYECKMX PEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUS, JIeXKalllle B OCHOBE NOHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHX BELIECTB B
OBITY M MIPAKTHUUYECKON JEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUECKYIO CHUMBOJHMKY JUJISl COCTaBJICHUS
dopMyn BEIIECTB MW YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHblid Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HETrall€Has W3BECTb, IUTbEBAas COAA, MUPUT H
JpyTHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONpEAENATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPOJHAsA) B COSAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOIO
BEIIeCTBa (aTOMHas, MOJIEKYJSpHas, HOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIlNe COeAMHEHUH (IIPOCThIe BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINY;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUIECKIE CBONCTBA
HEOPraHWYECKUX BELIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrollux BeIIECTB, TEMJIOBOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHUS PEAKLUN PA3IUYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUMUTHIBAsl YCIOBUS, MPU KOTOPBIX ITH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB,;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUh OT
pa3NIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
MpPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIUIAX W IKOJOTUYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUUYECKHX
peakuusax, Macchl BEIeCTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEUIECTB, TETNIOBOTO ¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILLECHUS U COXPAHEHUSI SHEPTHUH;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUjia MOJB30BAHUS XUMHUYECKON MOCYI0H U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynbs(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ynbTaThl XUMHUYECKOTO HKCIEPHUMEHTa B (hOpMe 3amuch YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
[0JIy4aEMYIO U3 Pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTuXx);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
ompeeEHHBIX BEIIECTB, MOHUMAasi cMbICH rokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB U XMMHYECKHX SBJICHUIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH

[Ipenmer
OPraHuYeCKOu
xumun. Teopus
CTPOEHUSA

11 OpPraHUYECKUX
coenuHeHuit A. M.
byrneposa
Nucrpykrax no OT,
I1b
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OPraHNYEeCKHUX
BEILIECTB.
Howmenxkiarypa
(cucremaTuyeckas) u
TpUBHUAJIbHBIE
Ha3BaHUS
OPTraHUYECKHUX
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1.2

Hroro no pazneny
Pazpen 2. YrieBoaopoabl
[Ipenenbusie

2.1 YTJIEBOOPOIABI —
AJIKaHbI

2 0
1 0
3

2 0

DnekTpoHHbIE (LM (ppoBBIE) 00pa3oBaTeIbHbIE
pecypcbl

VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches _-6447217 Tlpe3enraius
(MH®OYPOK): https://infourok.ru/prezentaciya-
predmet-organicheskoj-himii-10-klass-4554865.html

VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches_-6447217 Buneoypok
(MuTepypox):https://interneturok.ru/lesson/chemistry/
10-klass/bvvedenieb/klassifikatsiya-organicheskih-
soedineniy

Ypok(AKnacc):http:/files.school-
collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-
cbdcld3e64c5/index.htm Ypoxk (AKmacc):
http://school-collection.edu.ru/catalog/rubr/528b6fh1-

DopMHUPYEMBI
€ COIIMaJIbHO
3HAYUMBIC U
LIEHHOCTHBIE
OTHOIIICHUS

2,4,6

2,4,6

4,6



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/

2.2

HenpenensHeie
YTJIEBOAOPOABI:
AJIKEHbI, AJIKa/INEHBI,
QJIKUHBI

98e4-9a27-5ae1-2f785b646a41/ Ypok (AKacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-fizicheskie-i-
khimicheskie-svoistva-poluchenie-i-primenenie-
6890485 Ypoxk (AKiacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-izomeriia-
nomenklatura-6890484 Ypox (fdKmnacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-metan-i-eqo-
gomologi-6579437 Ypok (AKnacc):
https://www.yaklass.ru/

Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-
gomologi-6898889 Ypok (AKmacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-strukturnaia-i-
prostranstvennaia-izomeriia-nomenklatura-6890486
Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-fizicheskie-i-
khimicheskie-svoistva-6892975 Ypoxk (AKiacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-fizicheskie-i-
khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-
primenenie-6895074 Ypoxk (AKacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-6899278
Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-
gomologi-6892969 Ypok (AKmacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-
gomologi-6892969 Ypoxk (AKmnacc):
https://www.yaklass.ru/p/himija/10-
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klass/uglevodorody-6579439/alkiny-svoistva-
poluchenie-primenenie-6899279

Vpox (AKnacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-benzol-i-ego-

23 ApomaTudeckue 5 0 0 gomologi-6912879 Ypox (AKnacc): 46

' YTJIEBOJIOPOIbI https://www.yaklass.ru/p/himija/10- '
klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-6912880

Pemenue 3a-1a4 o Ypok (SKmacce): https://www.yaklass.ru/p/himija/10-
TeMC klass/reshenie-raschetnykh-zadach-6888498/vyvod-
«YTIIEBOAOPOIBI. molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-

2.4 ['eHeTHYeCKas CBS3b 2 0 0 khimicheskogo-_-6874541 Ypok (SKmnacc): 4,6
YIJIEBOAOPOJOB, https://www.yaklass.ru/p/himija/10-klass/reshenie-
NpMHAICKAIIUX K raschetnykh-zadach-6888498/vyvod-molekuliarnoi-
Pa3IMYHBIM KIaccaM formuly-po-produktam-sgoraniia-6874542

Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-
[Mpuponusie klass/uglevodorody-6579439/uglevodorody-v-prirode-

25 UCTOYHUKHU 1 0 0 6917422 Ypoxk (AKmnacc): 46

' YIJIEBOAOPOJOB U UX https://www.yaklass.ru/p/himija/10- '

nepepaboTka klass/uglevodorody-6579439/pererabotka-nefti-i-
okhrana-okruzhaiushchei-sredy-6899731
KonrponsHas pabora VYpoxk (AKnacce): https://www.yaklass.ru/p/himija/10-

2.6 Ne 1. 1 1 0 klass/uglevodorody-6579439/predelnye-nepredelnye-i- | 4,6
«YTIIeBOIOPOABD) aromaticheskie-uglevodorody-6892051

Hroro mo pazneny 13

Pasznea 3. Kuciaopoacoaep:kaunue opranndeckie coeJuHeHHust
Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/nasyshchennye-
odnoatomnye-spirty-metanol-etanol-6569756 Ypox
(AKmnacc): https://www.yaklass.ru/p/himija/10-

3.1 Cruprt. Qeron 3 0 0 klass/spirty-fenoly-6580873/svoistva-poluchenie-i- 4.6

primenenie-nasyshchennykh-odnoatomnykh-spirtov-
6579666 Ypoxk (AKacc):
https://www.yaklass.ru/p/himija/10-klass/spirty-
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fenoly-6580873/mnogoatomnye-spirty-etilenglikol-
glitcerin-6582929 Ypox (AKunacc):
https://www.yaklass.ru/p/himija/ Ypoxk (SKnacc):
https://www.yaklass.ru/p/himija/10-klass/spirty-
fenoly-6580873/aromaticheskie-spirty-fenol-6584218

3.2

3.3

AJIBIETUIBI.
Kapbonossie
KUACIOTHL. CII0KHBIE

UpHI

VYraeBosl

VYpoxk (SAKmacc): https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-

6780279/aldegidy-i-ketony-6777547 Ypoxk (AKnacc):

https://www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-Kisloty-6780279/metanal-i-etanal-
svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-Kisloty-6780279/karbonovye-
kisloty-karboksilnaia-gruppa-6795067 Ypok
(AKmacce): https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-Kisloty-
6780279/svoistva-poluchenie-i-primenenie-
nasyshchennykh-odnoosnovnykh-karbonovy -
6777549 Ypoxk (SAKnacc):
https://www.yaklass.ru/p/himija/10-klass/slozhnye-
efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-
efirov-6813179 Ypok (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/slozhnye-
efiry-i-zhiry-6850158/zhiry-6849681

Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/klassifikatciia-uglevodov-6828518 Ypoxk
(AKmacce): https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/gliukoza-i-fruktoza-6835111 Ypok
(AKmnacc): https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/sakharoza-6841114 Ypoxk (AKmacc):
https://www.yaklass.ru/p/himija/10-klass/uglevody-
prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-
6843938

4,6
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https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
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https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938

KontponsHas pabora

Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-

Ne2* klass/aldegidy-ketony-karbonovye-kisloty
3.4 Kucnoponconepxar 1 1 6780279/uglevodorody-spirty-aldegidy-karbonovye- 4.6
1€ OpraHMHCCKUe kisloty-6780277
BelecTna"
Hroro mo pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHus
Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminy-
proizvodnye-ammiaka-nasyshchennye-aminy-6585751
A Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-
MUWHBL. : e
41 AMUHOKHCIOTEL 3 0 klass/azotsoderzhashchie-soedineniia- 46
' Berxu ' 6852270/aromaticheskie-aminy-anilin-6851421 Ypok '
(AKmacce): https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-soedineniia-
6853801
Hroro no paszneny 3
Paspnen 5. BeicOKOMOJIEKY I pPHbIE COCUHEHUSA
VYpoxk (AKmnacc): https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
6880782/osnovnye-poniatiia-vms-reaktcii-
polimerizatcii-i-polikondensatcii-6880783 Ypoxk
(AKmnacc): https://www.yaklass.ru/p/himija/10-
51 ITnacTmaccsl. 5 0 klass/vysokomolekuliarnye-soedineniia-vms- 46.10

Kayuyxu. Bonokna

Hroro no paszneny 2

OBIIEE KOJIMYECTBO 34 2
YACOB I10 ITPOTPAMME

6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-
volokon-6874540 Ypoxk (AKmacc):
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
6880782/Kklassifikatciia-i-prakticheskoe-ispolzovanie-
polimerov-6874539



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
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OTHOIICHUA
Paznen 1. Teopernueckue 0CHOBbI XUMHU
Vpox (AKmacc): https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/sovremennaia-model-stroeniia-atoma-6936621
Vpox (AKnacc): https://www.yaklass.ru/p/himija/11-
CrpocHue klass/osnovnye-poniatiia-i-zakony-khimii-
ATOMOB. 6931691/sostoianie-i-raspredelenie-elektronov-v-atome-
Tepuouecku d-orbitali-6931775 htt[_)_s:/_/www.vakla_ss._r_u/p/himiia/ll—
i 3aKOH 1 klass/osnovnye-poniatiia-i-zakony-khimii-
n 6931691/periodicheskii-zakon-i-periodicheskaia-
cpuoiriecka sistema-khimicheskikh-elementov-_-6948490 Ypok
11 % cuctema 3 (AKmnacc): https://www.yaklass.ru/p/himija/11- 2,6
XUMIHCCKHIX klass/osnovnye-poniatiia-i-zakony-khimii-
anemenTos /1. 6931691/zakonomernosti-izmeneniia-svoistv-
1. elementov-i-ikh-soedinenii-po-perioda_-6957324 Ypoxk
Meneneesa (SKmacc): https://www.yaklass.ru/p/himija/11-
NHucrpykTak klass/osnovnye-poniatiia-i-zakony-khimii-
no OT, I1b 6931691/kharakteristika-khimicheskogo-elementa-po-
ego-polozheniiu-v-periodiches -6585752 Buneoypoxk
Internetypok:
https://interneturok.ru/book/chemistry/11-klass/himiya-
11-klass-rudzitis-g-e#
VYpoxk (SKnacce): https://www.yaklass.ru/p/himija/11-
Crpoenue klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
12 BeIlleCTBA. 4 6927604/elektronnaia-priroda-i-tipy-khimicheskoi- 246
' Mmoroo0pasue sviazi-elektrootritcatelnost-6926170 Ypoxk (AKmnacc): T
BEIIIECTB https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
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6927604/kovalentnaia-sviaz-nepoliarnaia-kovalentnaia-
sviaz-6927763 Ypoxk (AKiacc):
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/kovalentnaia-poliarnaia-sviaz-mekhanizmy-
obrazovaniia-kovalentnoi-sviazi-6926172 Ypok
(AKnacc): https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/ionnaia-sviaz-metallicheskaia-sviaz-6926173
Vpox (AKmacc): https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/mezhmolekuliarnoe-vzaimodeistvie-
vodorodnaia-sviaz-6926174 Ypoxk (SAKnacc):
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/tipy-kristallicheskikh-reshetok-6926175 Ypoxk
(AKmnacc): https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-

tipa-kristallicheskoi-res -6926176 Ypoxk (Kiacc):
https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/dispersnye-sistemy-smesi-6980590
Buneoypoxk Internetypoxk:
https://interneturok.ru/book/chemistry/11-klass/himiya-
11-klass-rudzitis-g-e#

VYpoxk (SKnacce): https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-Kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-priznakam-6964758
Vpox (AKmacc): 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/teplovoi-effekit-
khimicheskoi-reaktcii-termokhimicheskie-uravneniia-
6964761 Ypoxk (SAKmacc):
https://www.yaklass.ru/p/himija/11-

2,4,6
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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
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
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klass/khimicheskaia-kinetika-6995740/khimicheskoe-
ravnovesie-printcip-le-shatele-6984763 Ypox
(AKmacce): https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/okislitelno-
Buneoypok Internetypoxk:
https://interneturok.ru/book/chemistry/11-klass/himiya-
11-klass-rudzitis-g-e# vosstanovitelnye-reaktcii-
6984764

Pasnen 2. Heoprannueckasi xumMusi

2.1

Meramibsl

[Ipe3enTanus
(MH®OYPOK):https://youtu.be/sLL30gu9gXc Ypok
(AKmnacce): https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/metally-
obshchie-svoistva-metallov-7183914
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/sposoby-
polucheniia-metallov-7183915 Ypok(AKmacc):
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-
kharakteristika-metallov-ia-iiia-grupp-7183916
Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-
kharakteristika-metallov-iv-viiib-grupp-7236722
ITpesenranus (MHOOYPOK):
https://infourok.ru/prezentaciya-na-temu-
elektrohimicheskij-ryad-napryazhenij-metallov-
4703809.html
VYpox(AKmnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/med-i-ee-
soedineniia-7224310
VYpox(AKmnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/tcink-i-ego-
soedineniia-7224311
Ypoxk(SAKmacc):https://www.yaklass.ru/p/himija/11-

4,6
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313

klass/kharakteristika-metallov-7200709/zhelezo-i-ego-
soedineniia-7224313
VYpoxk:https://kopilkaurokov.ru/himiya/presentacii/rieshi
eniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
Buneoypok LIOP:http://school-collection.edu.ru/

[IpezenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-nemetalli-klass-2669698.html Buaeoypoxk
LIOP:http://school-collection.edu.ru/ Ypok(AKmacc):
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/khimicheskie-elementy-nemetally-6852268
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-
iva-gruppy-7265027
Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-va-

2.2 HemeTamier 9 Qruppy-7265028 4,6
Ypok(AKmnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-
via-gruppy-7265029
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-
viia-gruppy-7265030
Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/oksidy-i-
gidroksidy-nemetallov-7267650 Buneoypok
Internetypox:https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#

CBs3b
HEOPTaHWYECK Buneoypok Internetypox
2.3 HX U 2 https://interneturok.ru/book/chemistry/11-klass/himiya- 4,6
OpraHN4YeCKHUX 11-klass-rudzitis-g-e#
BCIIECTB
Hroro o pazneny 17
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Pa3gea 3. Xumusd 4 ;Ku3Hb

XuMHua "
KU3HB

3.1

Hroro no pasneny
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

34

Ypox POII
URL:https://resh.edu.ru/subject/29/Ypok(dAKnacc)
URL:https://www.yaklass.ru/p/himija/9-klass/chelovek-

v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-
232922/khimiia-i-pishcha-khimiia-i-zdorove-232928
[Tpesenrammst INFOYPOK. URL:
https://infourok.ru/prezentaciya-na-temu-himiya-i-
zdorove-cheloveka-803499.html IIpe3enTanms
videourori
URL:https://videouroki.net/razrabotki/khimiya-i-nash-
dom-bytovaya-khimiya-zona-opasnosti-
prezentatsiya.html

4,6,10
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
N KonuyecTBo yacoB
11/-11 Tema ypoka Beero KonTpoabubie IIpakTH4eckue
padoTsbI padoTsbI
1 [Ipenmer oprann4eckoi XMMHH, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE 1 0 0
2 Teopus cTpoeHust opraHu4eckux coequuenud A. M. bytiiepoBa, eé€ 1 0 0
OCHOBHBIE MOJIOKeHUs. VI3omepusi.
[IpencraBnenne o knaccupuKauym OPraHMUECKUX BEIIECTB.
3 Homenknarypa (cucremMatndeckasi) U TPUBHAIbHbIE Ha3BaHU 1 0 0
OpPraHUYeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH Psijt 1 0 0
5 MertaH u 3TaH — MPOCTEUIITNE MMPEJACTABUTEIN ATKAHOB 1 0 0
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1 0 0
7 OTHUJIEH U IPONUIIEH — MPOCTENIINE ITPEICTABUTENIN AIIKEHOB 1 0 0
8 Anxanuensl. Byraauen-1,3 u metunGyraauen-1,3. Ioxydyenue 1 0 0
CHHTETHUYECKOTO KaydyKa M Pe3UHBI
9 AJIKWHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUIECKUN PSI. 1 0 0
AneTuiieH — npocTednii IpeACcTaBUTeNb aTKUHOB
10 AILIETHIIEHOBBIE YTII€BOJA0POIbI 1 0 0
11 ApeHbl: 6€H30J U TOTYOJI. 1 0 0
12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh apeHOB 1 0 0
13 Brranciienus mo ypaBHEHUIO XUMUYECKOH peaKIiu 1 0 0
14 ['eneTruecKas CBS3b YIICBOJOPOIOB, MPUHAICKAIIUX K PA3ITAIHBIM 1 0 0
KJ1accam
15 [IpupoHbIe HICTOYHUKH YTIEBOJOPOOB: IPUPOIHBIH ra3 1 MOMyTHbIE 1 0 0
He(TsHbIE ra3bl, He()Th U MPOIYKTHI €€ nepepaboTKu
16 KonTponbHas padoTa 1mo pasueny «Y rIeBoI0pOIb 1 1 0
17 [IpenenpHBIE OJHOATOMHBIE CIIUPTHI: METAHOJ U ATaHOJ. BogopoaHas 1 0 0
CBSI3b




18 MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U TNIMIEPUH 1 0 0

19 DeHoII: CTPOCHUE MOJIEKYIIbI, (PM3NYECKHE U XUMHUECKUE CBOICTBA, 1 0 0
IpUMEHEHHE

20 Anpaeruapl: GopMaNbAETU U alleTaIbACTH . AIICTOH 1 0 0

21 OnHOOCHOBHBIE ITpee/IbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U 1 0 0
yKCyCHast

22 [IpakTuueckast padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI» 1 0 1

23 CreapuHOBas U OJIEUHOBASL KUCIOTHI, KaK MPEACTAaBUTEIH BBICIINX 1 0 0
KapOOHOBBIX KUCIIOT

24 Mpbl1a Kak coJIM BbICIINX KapOOHOBBIX KMCIIOT, UX MOIOIIIEE JEICTBHE 1 0 0

o5 CrnoxHnble 3(hUpbI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ maponms 1 0 0
CJIO’KHBIX 3(hrupoB

26 JKupbl: THIpOIN3, MPUMEHEHHE, OMOJIOTHYeCKas POJIb )KHPOB 1 0 0

97 VYrneBoasl: cocTaB, kiaccudukanys. Baxxneime npeacTaBuTeNu: 1 0 0
IJII0K03a, (PyKTO3a, caxaposa

28 Kpaxmain u 1emiroso3a Kak MprpoTHbIE TIOTHMMEPHI 1 0 0

29 KonrtponsHas pabdora no pasaeny «Kucinopoacoaepxaiiie opraHndeckue 1 1 0
COCIMHEHUS

30 AMUJHBI: METHJIAMUH W aHUJIAH 1 0 0

31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYEeCKUE COSAMHEHUS, UX 1 0 0
Ouonornyeckoe 3HaueHue. Ilentuab

32 benkn kak npupoaHbIe BBICOKOMOJIEKYJIIPHBIE COEINHEHUS 1 0 0

33 OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNUN 1 0 0

34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHUH. 1 0 0
[TmacTmMacchl, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 1




11 KJIACC

KoanuyecTBo 4acosB

Jr:{;-)n Tewa ypoka Bcero  KoHTpoabHbIE IIpakTHYeckue
padoThI padoThI

1 XHUMHYECKUH JIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTYpaILIUs aTOMOB 1 0 0

5 Ilepuonnueckuii 3akoH u Ilepuoguueckas cucteMa XMMUYECKHX 3JIEMEHTOB 1 0 0
J1. 1. MenieneeBa, ux CBsI3b C COBPEMEHHOM TEOPUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH N3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U HX

3 COEAMHEHUI! 110 rpyIaM U nepuoaaM. 3HaueHUe MepUoANYECKOro 3aK0OHa U 1 0 0
cuUcCTeMbl XUMHUYECKUX d1emMeHToB J[.M1. MeHaeneeBa B pa3BUTUN HAYKU

4 Crpoenue BemecTBa. XMMHUECKas CBsI3b, €€ BU/IbI; MEXaHU3MBI 00pa30BaHUs 1 0 0
KOBaJIGHTHOH cBsi3u. BogopoaHas cBsi3b

5 BanentHocTh. DnexTpoorpunatenbHocTh. CTeneHb okucienus. Bemecrra 1 0 0
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUS

5 [TonsaTue o nucnepcHbIX cucreMax. MicTHHHBIE M KOJJIOUTHBIE PACTBOPBI. 1 0 0
MaccoBast J10JIsl BEIIECTBA B PACTBOPE

7 Knaccugukanus 1 HOMEHKIaTypa HEOPTaHUYECKIX COSAMHEHUM. 1 0 0
I'eHeTHueckas cBsI3b HEOPraHUYECKHUX BEILECTB, PA3JIMYHBIX KIACCOB
Knaccugukanus XuMH4ecKuX peakiuii B HEOpraHM4eckoi 1 OpraHuyecKoi

8 XUMHU. 3aKOH COXPaHEHHsI MAaCCHI BEIIECTB; 3aKOH COXPAaHEHUS U 1 0 0
IIpEeBpaILEHHs SHEPTHH IPU XUMUYECKUX PEaKIMIX

9 Ckopoctb peakuuu. OOpaTuMble peakii. XUMHUECKOe PaBHOBECHE 1 0 0

10 HpaKTqucEas{ pabota Ne 1. «BnusHue pa3indHbIX (aKTOPOB HA CKOPOCTh 1 0 1
XUMHAYECKON peaKIium
DnekTponuTryeckas qucconuanys. [lonstue o BomopoaHoM nokasarene (PH)

11 pactBopa. Peakunu noHHoro ooOMeHa. [ uapoan3 opraHnuecKux u 1 0 0
HEOPTraHMYECKUX BELIECTB

12 OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITGiJ'IBHBIe peaxiuu. [Tonsitie 00 anexTponuze 1 0 0
pacIIaBoB M pacCTBOPOB COJIEH

13 Kontponbras padota mo pazaeny «TeopeTnueckne 0CHOBBI XUMHUN» 1 1 0




Merasuisl, ux nosnoxxexnue B [lepuoanueckoil cucTeMe XUMHYECKUX

14 anemenToB J[. . MenpeneeBa u 0cOOEHHOCTH CTpOoeHHS aToMOB. O01ne 1 0 0
(bu3nUecKre CBOMCTBA METAINIOB

15 CrninaBel MeTaJIOB. DJIEKTPOXUMUYECKUH psAJl HAIPSKEHUM METaNIOB 1 0 0

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAIUIOB (HATPU, KM, KaJIbLIHM, 1 0 0
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN

17 XHUMHYECKHE CBOMCTBA XpOMa, MEIM M KX COCTMHCHUI 1 0 0

18 XuMHYECKHE CBOMCTBA IMHKA, JKeJIe3a U UX COeAUHEHUN 1 0 0

19 [IpaxTuueckas padbora Ne 2. "Penienne skcriepMMEHTaIbHBIX 33a4 110 TEME 1 0 1
«MeTtamib»"

20 Hemerannsl, ux nonoxxenue B [lepuoanyueckoit cucreMe XUMHUECKUX 1 0 0
anemeHToB /1. V1. MenaeneeBa u 0cOOEHHOCTH CTPOSHHSI aTOMOB

21 du3nvecKkue CBOWCTBA HEMETAIUIOB. AJJIOTPOITHSI HEMETAJUIOB (HA IIpUMeEpe 1 0 0
KHCIIOpoJia, cephl, hocdopa u yriepozaa)

22 XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U UX COCITUHECHHM 1 0 0

23 XuMHUECKHe CBOICTBa a30Ta, pocodpa U X COeTUHEHU N 1 0 0

24 XUMUYECKUE CBOMCTBA YIJIepoia, KPpEMHMS U UX COEANHEHUN 1 0 0

25 [TpumMeHeHne Ba)KHEHIIINX HEMETAIUIOB M UX COCTMHEHUH 1 0 0

26 O06o001IeHre U CUCTEMATU3AIIHS 3HaH1:H?1 o Teme «Hemeramisiy. E}BI‘II/ICJ‘IGHI/I?I 1 0 0
M0 YPaBHEHUSIM XUMHUYECKHUX PEAKINI U TEPMOXUMUYECKUE PACUETHI

97 PpaKTquCKaH pabota Ne 3. «PemieHue sKCciepuMeHTaIbHBIX 33/1a4 110 TEME 1 0 1

Hemeranms'"»

28 KonTposnpHas padota mo Temam «Metaiuie» u «Hemetamibn 1 1 0

29 Heopranwueckre u opranndeckue KuciaoTel. Heopranmueckne u 1 0 0
OpraHUYECKHUE OCHOBAHUS

30 AMpoTepHBIC HEOpraHUYEeCKHE U OPTraHNYeCKHEe COeTMHEHUs. [ eHeTrnIeckas 1 0 0
CBSI3b HEOPTAaHUYECKHUX U OPTaHUYECKUX BEIECTB

31 Ponp xumun B o0ecrieueHuN KOJIOTHIECKON, DHEPTeTUYECKON U MTUIIEBON 1 0 0
0€30IMaCHOCTH, PA3BUTHH MEIUIIUHBI

30 [IpencraBienust 06 00X HAYUYHBIX IPUHIMIIAX TPOMBIIUIEHHOTO 1 0 0

MOJIYYCHU A BaXKHEHIITHIX BCIICCTB




33 UenoBeKk B MUPE BEIIECTB M MATEPHATIOB 1 0 0
34 XuMHUS U 3I0POBBE YEJIOBEKA 1 0 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




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

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmectBo «M31aTenbcTBO
«IIpocBemenue»

Xumus. ba3zosslii yposens. 11 kimacc. Epemun B. B., Ky3emenko H. E., JIpo3nos
A. A., Jlyaun B. B.: noxg penakuueit Jlynuna B.B. O6miecTBo ¢ orpaHuyeHHOM
oTBeTCTBEHHOCTHIO IPODA AkimonepHoe o01iecTBo "M3narenscTBo

"IIpocBemenne"

METOANYECKHNE MATEPHAJIBI UISA YUYUTEJIA

Ypox (PBI) https://resh.edu.ru

VYpoxk(SIKnacc) https://www.yaklass.ru
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