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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero oobmero o0pa3oBaHMs
pa3zpabotana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpeOOBaHUN K pPe3yJibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTEIbHOM MPOTpaMMbl CpeAHEro oOiiero o0pa3zoBaHUs
(®OIT  COO), npencraBneHHbIX B DegepaqbHOM  rOCYJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yu€rom Konuenuuu npenojaBaHus
ydeOHOro mpeamera «XuUMHs» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qdenepanuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpPaMMbl, |
OCHOBHBIX TONIOkKeHUH «CTpaterun pas3BuUTUsL BocnuTaHus B Poccuiickoit
@®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopstbxkenune IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0I0B K pa3paboTKe MpOrpaMMmbl IO XUMHH, K OIpPEIeICHHIO
oOmielt crpaTteruy 00y4deHus, BOCIUTAHUSI U PA3BUTHS 00YUalOIIUXCSl CPEJICTBAMU
yueOHoro npenmMera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuenryanbHble nojoxkenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHus, pe3yibTaToB OOydeHUs W TpeOOBaHMI K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHOM  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThlO HX
oOpasoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIOIIMM OSTaloOM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. OTHU I[EHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHMS U OOUIEH KYJIbTYpbI
YeloBeKa, a TakKXKe SKOJOTHYEeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHONW cpene. Peammsyercss xumudeckoe 0O0pa3oBaHHE
o0yyJarommxcsi Ha YPOBHE CpeHEero 00IIero o0pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsD, COJIEp)KaHUE M IOCTPOCHHE KOTOPOro ONpEeNeseHbl B
nporpaMMe MO XUMHHM C Y4€TOM CHeUu(PUKH HAyKH XUMHH, €€ 3Ha4eHHs B
MO3HAHWUU TIPUPOJBI U B MaTepUATLHOM >KM3HU OOIECTBA, a TaKXKe C Y4ETOM
oOumuMx 1eaed W MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero obmiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIpaeT 0coOyio posib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JaHUU HOBOW 0a3bl MaTepUabHOU KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIUICHMUS,
B CO3/IaHHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OPUPOJIBI U YelloBeKa, KoTopoe (HOopMHUpYETCs B XMMHHM Ha OCHOBE MOHUMAaHHUS
BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTAMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTalla
HEOThEMJIEMOH YacThl0 MUPOBOM KyJIbTYPhI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJAa W JKM3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHUsI KaK Hayka
CO3MJATENbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMH HANpaBJICHA HAa pEIICHUE
rJI00AIbHBIX  TPOOJIEM YCTOWMYMBOTO PpAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3J10POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kimaccol, 6a30BbIN YpOBEHB
W3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BBIPAOOTKH  MHUPOBO33PEHYECKUX
OPUEHTHUPOB, YCHEIIHOTO BKJIIOYEHUA B JKU3Hb COLMYMa, MPOJOJLKEHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsiomiuMu  TipeAMeTa «XHUMHs»  SBISIOTCS 0a30BbIe KypChl —
«Opranuveckas xumus» U «OOmas M HEOpPraHUYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMa
3HAHUU M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUU W3 OOIIEH XUMHH) U
OpraHu4ecKor xumMuu. GOpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera O00ecreYrMBaeT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOT000paswus
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0/la K M3Yy4YeHHMIO Yy4eOHOro maTrepualia U 00yCJIOBIJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce€ OpPraHMYECKOM XHMHH BEIIECTBa
paccMaTpUBAKOTCA HA YPOBHE KIACCUYECKOM TEOPUU CTPOECHUS OPraHUYECKUX
COCIMHEHUN, a TaKke Ha YPOBHE CTEPEOXHUMHUYECKHX U DBJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHnueckod XUMHM TMOJyYarOT pPa3BUTHE
c(hOopMHUpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KIaCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[lonx HOBBIM yTJIOM 3peHUsT B TpeaMeTre «XuMHs» 0a30BOTO YpPOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOrO OOMIEro oOpa3oBaHUs
TEOpPETUYECKU Marepuan U (AKTOJIOTHYECKHE CBEJICHUSI O BEIIECTBaX U
XUMUYECKON peakiuu. Tak, B yacTHOCTU, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYyYarONIMMCSl TPEAOCTaBISACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMUYECKUX TMO3UIIHM,



rIIy0Ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIHMM OSTOTO 3aKoHa — OT
006001m1aromel 10 00BSICHSIONIEH 1 IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W NMPUMEHCHHH, a TAKXKE O XUMHUYCCKHUX PEAKIUSX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsercs B kKypcax 10 um 11 kmaccoB
AJIEMEHTaMHU COJIEP’KaHUs, WMEIOIIUMH KYJIbTYPOJIOTHYECKUNH U TMPHUKIIATHOM
XapakTep. OTH 3HAHUSI CHOCOOCTBYIOT TTOHMMAHHUIO B3aUMOCBSI3M XHMHUHU C
JIPYTUMH HayKaMH, PACKpBIBAIOT €€ pojb B IMO3HABATEIPHOW WM TPAKTHICCKOU
JESTEIHPHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpo0semMax, CBS3aHHBIX C XWMHEH, KPUTUYECKH OCMBICIIMBATh MH(GOPMAIHMIO U
OPUMEHATh €€ I TIOTIONHEHUS 3HAHWM, PEIICHUs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAJIbHBIX MCCIEIOBATEIbCKUX 3a7a4.B 1enom copepkanue yueOHOTo
npeaMera «XHMHS» — JaHHOTO  YPOBHS  M3YYCHHS  OPHUEHTHUPOBAHO  Ha
dbopmupoBaHUe y OOYYAIOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TIOHMMAHUS
bunocodhckux MaeH, TaKUX KakK: MaTepHAIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTpOEHHEM, II03HABaEMOCTh IMPUPOJIHBIX SBICHUH NyTEM OSKCIEPHUMEHTa W
peIIeHUs] TMPOTHBOPEYMI MEXKTy HOBBIMH (aKTaMH W TEOPETHUYCCKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJOTUUECKHUX MpodsieM, a
TaKKe Mpo0JeM cOepexeHUs: IHEPTETUIECKUX PECYPCOB, ChIPbSI, CO3/JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHms 3aad  BOCIHTAHUS, Pa3BUTHS MW COMMAITU3AIMH
oOy4Jarommxcss TPUHATHIE MPOTPAaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
cCollepKaHUsl M TOCTPOEHHUs TMpeaMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, UMEKOIIUX 0a30Bo€ 3HAYEHUE A
pPa3TUYHBIX BHJOB JEATCIBHOCTH: peIIeHUus MpoOsieM, TIOWCKa, aHaiW3a H
00paboTku nHpOpPMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMBITA MPAKTUIECKOM
U HCCIEN0BATENIbCKOM AESITENIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMUH.

B mpaktuke npemogaBaHWsS XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs, TaK M HA YPOBHE CpeHero oomero oopa3oBaHus, IPH ONPEICICHUH
CoJIep KaTeNIbHOM XapaKTepUCTUKH LeNied W3y4YeHHs IpeaMeTa HampaBlIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUICCKOMN
JIESTEIHPHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTyphl. C
METOJIMYECKON TOUKHM 3PEHHS] TaKOW MOJAXO0J K OMNpENEJICHUIO Iejell H3ydeHUs
MIpeMETa SIBISICTCS BITOJIHE ONIPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LIEISAMH HM3YyYEHHsI IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

e (¢opMuUpOBaHHME CHUCTEMbl XHMHUYECKMX 3HAHUMW KaKk BaKHEHIIEH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIYeBble MOHATHS, QyHAaMEHTalIbHbIE 3aKOHBl M TEOPUU XUMUH,
OCBOCHUE fA3bIKA HAyKH, YCBOCHHUE U IIOHUMAHME CYIIHOCTHU IOCTYIIHBIX
000011IeHUI A MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEN
UX PA3BUTHUS U CTAHOBIICHHS;

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XUMHUYECKHUX peakUuuid, HEOOXOJUMBIX Uil HpUOOpETEHMS
YMEHHI OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBICHUU,
MMEIOIIMX MECTO B IIPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU;

e DAa3BUTUE YMEHUU U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM
U OOBSACHEHHMEM XHMMMUYECKOTO OHKCIEPUMEHTa, COOJIIOJACHUEM IpPaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsany ¢ atuMm, conepkaTtenbHas XapaKTEepUCTHKA LIEJIEW U 3aa4 U3YUYECHUs
IIpeaMeTa B IporpaMMe 10 XMMUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CUCTEME CpeAHero obmero oopazoBanHus. CeroaHs B
NpernoJlaBaHu  XUMHM B OoJiblIeH  CTEMEeHW OTHAETCS  MPEeArnoYTeHHE
MIPAaKTUYECKONM KOMIIOHEHTE COJAepKaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTebHON OpraHu3alyd, BaJCIOLIEro He
HaOOpoM 3HaHUM, a (QYHKIMOHAIBHONM TIPaMOTHOCTBIO, TO €CTh crIoco0aMu U
YMEHHSMU aKTHUBHOTO MOJIYYEHUs 3HAHUM M NMPUMEHEHUS UX B PEAIBHOU KU3HU
JUISL PELICHUS] TPAKTUYECKUX 3a]1a4.

B cBa3u ¢ 3TMM npu u3ydyeHHH npeamera «XHMHUS» JOMUHHPYIOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKUE LENH U 3aauu, KaK:

ajanTanus oO0y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(bopMHpOBaHHE  HMHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHUIO TPAMOTHBIX
pelIeHNN B KOHKPETHBIX KU3HEHHBIX CUTYyalHsX, CBSA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dbopMmupoBaHHEe y O0OyYarolMXCS  KJIKOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), WMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIS PA3JIMYHBIX BUIOB
JESITEIbHOCTU: PELICHUs Mpo0sieM, MOUCKa, aHajau3a U o0paboTku MH(popManuy,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OIbITa JESTENbHOCTH, KOTOpas 3aHUMAET
BAJKHOE MECTO B TIO3HAHMM XUMHH, a TaKXKE JUIA OLEHKU C MO3ULUHU
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJI0BEKA U IPUPOIHYIO CPELY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00yUYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XHMHH B COOTBETCTBUH C )KU3HEHHBIMHM TOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUM ISl TTIOMCKA U aHalIu3a yueOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KAHMUS;

(dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIOIINXCSI ACCOLUATUBHOTO U JIOTUYECKOTO
MBIILIEHUS, HA0II0AATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydarommxcs YyOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HaIPaBJICHHOCTH XHMHH, €€ Ba)XXHOW pPOJM B PEIICHUH TI00aTbHBIX MpOoOJIeM
pPallMOHATILHOTO MPUPOOTOJIb30BAHMUSI, TTOTIOJIHEHHSI SHEPIEeTUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OepexHOTro
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHWW I8 TPUHATHS TPAMOTHBIX pEHICHUH B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuebHoM mmaHe cpemHero oOmero oOpa3oBaHUsA MpPeAMET «XHUMHUS)
0a30BOr0 YpOBHS BXOJUT B COCTAaB MpeIMeTHOM obnacTu «EcTecTBeHHO-HayuYHBIE
MIPEMETBD).

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero obmero oopa3zoBaHus, cocraBisger 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJzenro), B 11 kimacce — 34 yaca (1 gac B Heenmo).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYeCKON XUMHH

[IpenmeT opraHM4YecKoil XUMUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTephanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOoBHBIE MOoxkeHUsA. CTPYyKTypHBIE (hOPMYJTBI
OpraHMYecKux BewiecTts. l'omosorus, wu3omepus. XHUMHUYECKas CBsI3b B
OPraHUYEeCKUX COCIUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o KinacCU(pUKALMK OpraHnyeckux BeuniecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CUCTeMaThyecKas) W TpPUBUAJIbHBIE Ha3BaHUS
BOKHEUIINX MPEIACTABUTENIEH KJIACCOB OPTAaHUYECKHUX BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYCHMUSI BEIIECTB W UX MPEBPALCHUIA:
O3HAaKOMJIEHHE C 0Opa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepHalaMd Ha MX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OPraHWYECKUX BEIICCTB, HAOIIOJCHHUE W
OMMCAHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUI0 OPraHUYECKUX BEILIECTB
Ipy HarpeBaHuu (TU1aBlieHUEe, OOyTIIMBaHUE U TOPEHHUE).

Yraesoaopoasbl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEHIITNE TPEACTABUTEIN alKaHOB: (PU3MYECKHEe W XHUMHUYECKHE CBOWCTBA
(peakuuu 3amenieHuss W TOPEHHUs), HAxXOXKJICHUE B MPUPOAE, IMOJIYyUYCHHE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUJIEH U MPOIMUICH —
NPOCTEHIITNE TPEJCTABUTEIN aKEHOB: (PU3MYECKHe W XHUMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHMS, TaJOTEHUPOBAHMS, THApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3aIliK ), OJyYeHUE U IPUMEHECHHUE.

Anxaguensl: OytamueH-1,3 u metmnOyrtaguen-1,3: crpoeHue, BaKHEHIIME
XUMUYECKUE CBOMICTBA (peakuus noiumepusanuu). IlonmyuyeHne CUHTETUYEeCKOro
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM Psil. ALIETHIICH
— TMPOCTEHIINIA TPEICTABUTENh AQJIKUHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKUE CBOMCTBA (peakluy THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THApPATAIUH,
TOpEHHUsI ), MOJTyUYCHUE U TPUMEHCHHE.

Apensbl. benzoin: cocrtaB, cTrpoeHue, (U3NYECKHE U XMMHYECKUE CBOICTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MpUMEHEHUE. 101)on:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOLyueHue u npumereHue. TOKCUYHOCTD



apeHoB. l'eHeTmyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHHUKH YTIIEBOAOPOAOB. lIpupoaHbIi ra3 U IOIYyTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTalUTH4eCKuil), nuponu3. [Ipomykrsl
nepepaboTKu He(TH, UX IPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
YTOJb U MPOAYKTHI €ro NMepepadoTKU.

OKCIIEpUMEHTAIBHBIE METOJbl H3YYEHHs BEIIECTB M HX MNPEBPAILCHUN:
O3HaKOMJIEHHE C oO0pa3llaMHl IUIaCTMAacC, KaydyyKOB M PpE3HHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ]  YIJIEBOJOPOIOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bblunciennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprannyecKkue coeJMHeHust

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOI U 3TAHOJN: CTPOECHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA (peakuMh C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOAMH, TOpPEHUE), NpUMEHEHUE. BoaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa Ha OPraHN3M YEeJI0BEKA.

MHOroatoMHble  COUPTHL. DTWICHIJIMKOJIb W  TJIMIEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMU
METaJUIaMH, KaueCTBEHHas PEaKUus Ha MHOTIOaTOMHbIE crUpThl). JleiicTBue Ha
OopraHusM yenoBeka. [[puMeHenune rauueprHa U 3TUIEHTITUKOJIS.

@deHoJ:  CTpOCHHME MOJEKYJbl, (U3NYECKUEe W XUMHUYECKHE CBOWCTBA.
Tokcuunocts (enona. [lpumenenue gpenona.

Anpnerugpl U kemowuwvl. DopManmpaerupy, aueTAIBACTHI:  CTPOCHUE,
¢buznyecKkue U XMMHUYECKHE CBOMCTBa (peaklUuu OKHUCICHHS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUH), TOTYyUYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTBI: CTPOCHHE, (PU3NYECKHEe W XMMHUYECKHE CBOMCTBA (CBOICTBA,
o0miue Uil Ki1acca KUCIOT, PeaKIusl 3Tepu(pUKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHoBasi ¥ OJIEMHOBAs KUCJOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ICUCTBHE.

CnoxHble 3(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['miaponus
cioxHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.



VYrneBoapl:  cocraB, KilacCMUKAnUs ~ YIJIeBOAOB  (MOHO-, [JU- U
nojucaxapuabl). [roko3a — npocTeinii MoHOCaxapua: OCOOEHHOCTH CTPOECHMS
MOJIEKYJIbI, (U3MYECKMe W XUMUYECKHE CBOMCTBa (B3aMMOJEHUCTBHUE C
ruapokcuom Meau(ll), oxucnenue aMMmHuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MpPHPOJE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. PpyKTO3aKaAKU30MEPIITIOKO3bI.

Kpaxman u nemnono3a kak npupogHbie noauMepsl. CTpoeHre Kpaxmaia U
Heunono3bl.  PU3nuecKue W XMMHYECKHE CBOMCTBAa Kpaxmana (THApPOIIH3,
KAueCTBEHHAsI PEAKIUs C HOJIOM).

OKCNIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
MPOBE/ICHNE, HAOJIOJICHUE W ONHCAHHE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIUPTOB, KAaUE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJA
okcusioM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJACHCTBUE TIJIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnos (OKUCIeHnE aMMHUAaYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmeau(Il), B3aumopeiicTBue Kpaxmana ¢ HOAOM),
IIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MM MPOJIYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcoeprKalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIIOTH Kak aM(pOTepHble opraHuyeckue coeauHenus. dusunueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiuluHa). buonoruueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benkn Kak NpUPOIHBIE BBICOKOMOJIEKYJISIDHBIE coenuHeHus. llepBuunas,
BTOPUYHAsT M TpPETUYHAsl CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEJIKOB:
TUIPOJIN3, IEHATYpAllMsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M WX MPEBPALLCHUN:
HAOJI0/IEHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: J€HATypanus OEIKOB MpU
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokoMouiekyJIsipHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSAA MOJIEKYJISIPHAS
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHM —
MOJIMMEPU3AIUS ¥ MOJUKOHEHCAIHSI.

OKCHEpUMEHTAIbHBIE METOAbl M3YyYEHHs] BEIIECTB M WX MPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK M TOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiIaccUuUKaIus, NepUOJUIHOCTb, HAOIIOJCHHE,
U3MEpEHUE, SKCIIEPUMEHT, MOCITUPOBAHUE.

®dusuka: MaTepus, OHEprus, Macca, aToM, OJIJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTtHoe COCTOSHUE
BEIIECTBA, (U3NUECKUE BEIUUYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (OENTKH, YTIEBOJbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHoNoOrusl: MNUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUA,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHE MPENapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITIPOTPAMMBI [10 XMMHWHU HA BA30BOM VYPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHHS OOYyYarOIIMMHCA MPOrPaMM CPETHETO OOIIEro
oOpa3zoBaHus (JTMYHOCTHBIM, METANPEIMETHBIM M TIpeAMEeTHbIM). HaydHOo-MeToaudeckol OCHOBOW Ijisi pa3pabOTKH
TJIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS IPOrpaMM CpeIHEro oOIero oOpa3oBaHMS SIBISAETCS CHUCTEMHO-IEATEIbHOCTHBIN
IMOIXO.

B coOTBETCTBUMU € CHUCTEMHO-IIESTEIBHOCTHBIM MOJXOJAOM B CTPYKTYpE JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS
npeaMeTa « XUMHs» Ha YPOBHE CpeJIHEro o01ero o0pa3oBaHus BbIJICIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpakAaHCKOW HUIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETILHOCTU U CaMOOTIPE/ICTICHUIO;

HaJIM4yue MOTUBAIIMU K 00YUEHHUIO;

IIeJICHAIPABICHHOE Pa3BUTHE BHYTPECHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH W MCTOPHUCCKUX
Tpaauiuii 0a30BOM HAYKU XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolUXCs PYKOBOACTBOBATHCS B CBOEH JACSATEIBLHOCTH I[€HHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, MPUCYIIUMH LIEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIM4Yue MPaBOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhI U CIIOCOOHOCTH CTABHUTh IIEIH ¥ CTPOUTD KM3HCHHBIC IIJIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOSHHUS TMpeaMeTa «XHUMHS» JIOCTUTAIOTCS B €IWHCTBE YYCOHOM M BOCHHUTATEIBHOM
NESATETbHOCTU B COOTBETCTBUM C T'YMaHUCTUUYECKUMHU, COIUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU H
UJcalaMi POCCHUHCKOTO TPaKTAHCKOTO OOINeCTBa, MPUHSATHIMH B OOIIECTBE HOPMAMH W TPaBWIAMU TTOBEICHUS,
CIOCOOCTBYIOIIMMH MpOoIieccaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH 00YUaIOIINXCS.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUsS» OTpakaloT chOPMUPOBAHHOCTH OIBITA IMO3HABATEIILHOU U
MPAKTUYECKOMN JEATETbHOCTH 00YUYarOIIUXCs M0 peaIu3alliy MPUHSITHIX B OOIIECTBE LICHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

0CO3HAHUS 00YJarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBAXKEHHUS K 3aKOHY M MPABOTIOPSJIKY;



MPEACTABICHUS O COLUAIIBHBIX HOpMaX M MPaBUIaX MEXIMYHOCTHBIX OTHOILIEHHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPH CO3JaHUU YUYEOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX U
MO3HABATEIbHBIX 3aJ1a4, BHIIOJIHEHUN XUMUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTUX NP aHAIU3E Pa3TUYHBIX
BUJIOB yU4€OHOW JIeATeTLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEINIO0 OT€UYECTBEHHON XUMHUH;

YBOKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUM M MPAKTUUECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTIDKEHUS HAyKH €CTh pe3yJbTaT JJIUTEIbHBIX HAOMIOCHUN, KPOMOTIMBBIX OJKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEepeca W II03HABATEJIbHBIX MOTHBOB B TMOJYYEHUH M TMOCICAYIOIIEM aHaiu3e HHGOpPMALUM O TMepPeOBbIX
JOCTHKEHUSAX COBPEMEHHON OTE€YECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUM, CBSI3aHHBIC C XMMUYECKUMU SIBJICHUSAMH, U MPUHUMATh OCO3HAHHBIE pPElICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEICHUE U MOCTYIKH CBOMX TOBAPHILEH C MO3UIINII HPABCTBEHHBIX U IIPABOBBIX HOPM
Y OCO3HAHHUE MOCIEICTBHI 3TUX MMOCTYIKOB;

4) popMmupoBaHKs KyJbTYPHI 310POBbS:

MMOHMMAHUS [IEHHOCTEN 3I0pOBOr0 M 0e30MacHOro oldpasa »KW3HU, HEOOXOJAUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOto/IeHus1 TpaBuil 0€30MacHOro OOpalleHusi ¢ BEHIeCTBAaMU B OBITY, MOBCEIHEBHOW XU3HU U B TPYIOBOM
NEATENBbHOCTH;

MOHMMAHUSl 1[IEHHOCTH TMpPaBWJI HWHAUBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUS B CHUTYaIUSX,
YIPOXKAIOIIKNX 30POBbIO U KU3HU JIIOACH;

OCO3HAHMS MOCIEJACTBUN U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEOBATEIIbCKON JEATENHHOCTH, OOIIECTBEHHO IOJICE3HOM,
TBOPUYECKOW U IPYTUX BUAAX JICSITEILHOCTH;

YCTAHOBKHM Ha aKTMBHOE yYacTHE B PEIICHUM MPAKTUUYECKUX 3a7ad COLMAIIbHOW HAMpaBIECHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbl);

WHTEpeca K MPAKTUYECKOMY HM3yUYCHUIO MpodecCcuid pa3IuvyHOro pojaa, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUM 110 XUMUU;

YBOKEHUS K TPYAY, JIOJSIM TpyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYyaJIbHOW TpaeKTOpUM oOpa3oBaHus, Oyaymed npodeccun u
peanu3auu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH O0IIIeCTBA;

6) 3K0JI0TrN4eCKOro0 BOCIIUTAHUSA:

AKOJIOTUYECKH 11e71IeCO00pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOUHHUKY CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM, BIHSHUS SYKOHOMHUYECKUX MPOIECCOB HA COCTOSIHHUE
MIPUPOTHOMN Y COLIUAIIBHOW CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJB30BAHUS JOCTHKEHUNW XUMHUU IS PEHIEHUS BOIPOCOB PAIMOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS;

AKTUBHOT'O HEIPUATUS JIEUCTBUM, NPUHOCAIIMX BpPEJ OKPYXKAIOLIEH NPUPOJHOU Cpele, YMEHUs IMPOTrHO3UPOBATH
HEeOIaronpUATHBIC SKOJIOTHYECKHUE MOCIEICTBUS IPEANPUHUMAEMbBIX JESHCTBHI U IPEAOTBPAIATh UX;

HaJIM4Yusl Pa3BUTOrO HKOJOTUUECKOTO MBIIIJICHUS, YKOJIOTHYECKOU KYIbTYpbl, OMbITA JEATEIbHOCTU IKOJIOTUYECKOU
HaIpaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS MMU B IMO3HABATENIbHOM, KOMMYHUKATUBHOW U COLMAILHOW MPaKTHKE,
CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH;

MOHUMAaHUs CHenuUKU XMMHUM KaK HayKd, OCO3HaHUA €€ PO B (POPMUPOBAHUU PAIMOHATIHLHOTO HAYYHOTO
MBIIIUICHUS, CO3/JaHUHU IIEJIOCTHOTO TPEJCTaBICHHUS 00 OKpPYJKalIeM MHUPE Kak O €IWHCTBE MPUPOILI W YEJIOBEKA, B
MMO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUHU TPOOIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;



yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JJIi COBPEMEHHOW IHMBWIM3AIMU: B €€ TYMaHHCTHYECKOU
HAIPABJICHHOCTH W BaXKHOM POJM B CO3JaHUM HOBOW 0a3bl MaTEpHAIbHOM KyJIbTYPhI, PEHICHUH TI00adbHBIX MPOoOIeM
YCTOMYMBOIO Pa3BUTUS YEJTOBEUYECTBA — CHIPHEBOM, HHEPreTHUYECKOM, MHUIIEBOW M SKOJOTMYECKON O€30MacHOCTH, B
Pa3BUTHUU MEAUIMHBI, OOECIICUCHUHN YCIIOBHM YCHEIIHOTO TPyJa W SKOJOTHMUYECKH KOM(MOPTHOM >KU3HU KaXJOr0o YJIeHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOM I'PAMOTHOCTH: MOHMMAHUS CYIIHOCTM METOJOB MO3HAHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHMS SIBJICHUM OKPY>Kalollero MUpa u
MPOUCXOJAIIUX B HEM H3MEHEHHU, yMEHHsS JejlaTb OOOCHOBAaHHBIE 3aKJIIOYEHUSI HA OCHOBE HAayyHbIX (PaKkToOB U
AMEIOLIUXCSA JaHHBIX C LIEIBIO MTOJYYEHUS TOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BAaTh XUMHUYECKUE 3HAHUS ISl PELIEHUs MPOOJIEM B pealibHbIX KU3HEHHBIX
CUTYyalUsIX;

VMHTEPECA K MO3HAHUIO U UCCIIEI0OBATEIbCKON JEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUI0, K AKTUBHOMY IMOJTYUYEHHIO HOBBIX
3HAHHM 110 XUMHUHU B COOTBETCTBHUHU C KU3HEHHBIMU MMOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSM Tpy/Jla B pa3IMuHbIX chepax mpodeccuoHaaIbHON AesTeTbHOCTH.

METAHNPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa « XMMHUS Ha YPOBHE CPeJHEro o01iero oopa3oBaHus
BKJIFOYAIOT:

3HaYMMBbIEe JUIi  (DOPMHUPOBAHUS MHPOBO33PEHUS] OOYUAIOMIMXCS  MEXKIUCHUIUIMHAPHBIE —(MEXIpPEIMETHHIC)
OOIIIeHAyYHbIE TIOHSTHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, HEPTrus, SIBJICHHE, MPOIecC, CUCTeMa, HAy4HbIH (akT,
PUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeIOBaHUE, HAOIIIOICHHE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHBbIC y4YeOHBbIC NeWCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHbBIC, DPETYJISTUBHBIC), 00ECIICUMBAIOIINE
dbopmupoBanre QyHKIIMOHATHEHON TPAMOTHOCTH Y COIMAIBHON KOMITETEHIIUNA 00YYaroNuXCs;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEKIUCIMUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS H
yHUBEpCaJIbHbIE yUeOHbIEC IEUCTBHS B TIO3HABATEILHON U COIMATIBLHON MPaKTHUKE.



MeranpeaMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHE YHUBEPCAIbHBIMH  YUCOHBIMH  TIO3HABATCIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSIMU.

OBJjajieHne YHHBEPCATbHBIMH YUeOHBIMM MO3HABATEILHBIMU JAeHCTBUSIMH:

1) 6a3oBble JJOrH4YecKue JAecTBUS:

CaMOCTOATENHLHO (POPMYITHPOBATH U aKTyaIU3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeisaTh 1IeNU JACATEIbHOCTH, 3ajJaBasi mapaMeTpbl M KPUTEPUU HUX JTOCTHXKEHHUS, COOTHOCUTH PE3YJIbTAThI
JESATETLHOCTHU C MOCTABJICHHBIMU IIEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTUYECKOTO MBIIUICHUSI — BBIJEIATh XapaKTepHbIC MPU3HAKU
MOHSATUN W YyCTAaHABIWBATh WX B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TOHSATHS JJII OOBSCHEHUS OTAEIbHBIX
(haKTOB U SIBJIICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUU IS KIIAaCCU(PUKAITUN BEIIECTB U XUMUYECKUX PEaKITUi;

YCTaHaBJIMBATh MPUYNHHO-CJIEACTBEHHBIC CBSI3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE pacCykAeHUs (MHIYKTUBHBIC, NCAYKTUBHBIC, MO aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH U
IIPOTHBOPEUHSI B PACCMATPHUBACMBIX SIBJICHUAX, (DOPMYJIHUPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHSTH B TIPOIIECCE MO3HAHUSI, UCTIOIb3YyEMbI€ B XUMHUHM CUMBOJIMYECKHUE (3HAKOBBIC) MOJECIIH, MPEOOPa30BLIBATH
MOJIEIbHBIE MPEJCTABICHUSI — XUMUYECKUN 3HAK (CMMBOJ) AJIEMEHTa, XUMH4YecKkas (opmylia, YpaBHEHUE XUMHUYECKOUH
peaKkuu — MpU PEIICHWHM Yy4YeOHBIX IT03HABATCIbHBIX W IMPAKTHYSCKHX 3aJad, NMPUMEHSATh Ha3BaHHBIC MOJCIBHBIC
MPEJCTABIICHUS JJIs1 BBIABJICHUS XapaKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe McCCIIeI0BATEILCKUE TeHCTBHUSA:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOT'O MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUIA;

dbopMmynupoBaTh €AMW U 3a7a4d  HUCCIEJOBAHUS, HCIONB30BAaTh  TIOCTABICHHBIE H  CaMOCTOSITEIHO
chopMyIHpOBaHHBIE BOMPOCKHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TUIOTE3BI 110 MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMU  CAMOCTOSITENIbHOTO  IUIAHUPOBAHUA M NPOBEACHUS  YUYEHHUUYECKUX  IKCIIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHMsI HaONMI0IaTh 3a XOJOM TPOIECCa, CaMOCTOATEIHLHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBath 000OIIEHHUS ¥ BBIBOJALI OTHOCHUTEIIBHO JIOCTOBEPHOCTH pE3YJbTAaTOB MCCIEAOBAHUSA, COCTABIISTH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;



npuoOpeTaTh OMNBIT YYEHHUYECKOM HCCIIEeNOBATENbCKON U MPOEKTHOW NEATENbHOCTH, MPOSBISATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IMOMCKY METOJIOB PEIICHMs MPaKTUYECKUX 3ajjad, IPUMEHEHUIO Pa3IMYHBbIX METOOB
MO3HAHUS.

3) paGora ¢ uHpopManMen:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX HHGMOpManuu (HAyYHO-TIOMYJSpHAs JIUTEpATypa XUMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIe MocoOusi, pecypcbl MHTepHeTa), aHaIM3upOBaTh MHPOPMAIUIO PA3IUYHBIX BUIOB U (opM
MIPEICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

(hopMyIHpOBATH 3aIIPOCHl U MPUMEHSThH Pa3IMYHbIE METObI IIPHU MOUCKE U 0TOOpE UHPOPMAIIUU, HEOOXOAUMOM ISt
BBITNIOJTHEHMsI Y4eOHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

npuoOpeTaTh ONBIT HCIHOJb30BaHUS HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH M Pa3IMYHBbIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENIBLHO BBIOMpATh ONTHMAJIbHYIO (POpMy mpeacTaBieHuss MHGOpMalUu (CXEMbl, rpauKH, TUarpaMMbl,
TaOJIUIbl, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAy4YHbIM $3bIK B KauyeCTBE CpEACTBA MpH paboTe € XUMHUYECKOW HH(pOpMaIMeil: MpUMEHSTbH
MeXIpeaMeTHbIE ((PU3NUecKre U MaTeMaTH4YeCKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00OpeBUATYpPbl, HOMEHKIIATYPY;

UCITI0JIB30BaTh U MPE0OPA30BBIBATh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATJISAHOCTH.

OBnageHne yHMBEpPCAIbHBIMH KOMMYHHUKATUBHBIMHU ACHCTBUAMM:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOM TEMbl B XOJ€ IUalora W/WiId IUCKYCCHUH, BBICKA3bIBaTh WUJIEH,
(bopMyIUpPOBATH CBOU MPEMAJIOKEHUS OTHOCUTENHHO BBITOJHEHUS MPEI0KEHHOMN 3a1a4H;

BBICTYNATh C TNPE3EHTAUUEN pe3yJbTaTOB I[O3HABATEIbHOW JAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WA
COBMECTHO CO CBEPCTHHKAMHU IPU BBITOJHEHUU XUMHUYECKOTO IKCIEPHUMEHTA, MPAKTUYECKON paboThl MO HUCCIeI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, pealIn3allui YYEOHOI0 NMPoeKTa U (JOPMYIHPOBATh BBIBOJIBI IO pe3yiIbTaTaM MPOBEAEHHBIX
UCCJIEeI0BAHUM MMyTEM COTJIaCOBaHUS MO3ULIUN B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATEJIBHO TUIAHUPOBATh U OCYILECTBISATH CBOIO MO3HABATEIBHYIO JAEATENBHOCTD, ONPENEssa €€ Leau U 3a1a4H,
KOHTPOJIUPOBATh U 0 MEpEe HEOOXOIUMOCTH KOPPEKTUPOBATH MpelaraéMblii aJrOPUTM JEHCTBUM HpPHU BBINOJIHEHUU



y4eOHBIX M HCCIEAO0BATEeNbCKUX 3a/1ad, BbIOMpaTh Hanbosiee 3((PEeKTUBHBIN CIOCOO MX PEHICHHS C YYETOM IMOTYUYEHUS
HOBBIX 3HAHHI O BEIIECTBAX U XMMHUECKHUX PEaAKIIHIX;
OCYIIECTBISTH CAMOKOHTPOJIb CBOEH EATEIHLHOCTH Ha OCHOBE CaMOaHalln3a U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTHbIE pe3yapTaThl OCBOEHUS Kypca « OpraHndecKas XuMHUsD» OTPa)KaroT:

c(OPMHUPOBAHHOCTh NPEJCTABICHUNA O XMMHUYECKON COCTaBISIOIIECH €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, POJU
XMMHHM B TO3HAHUU SIBJICHUM NpUpPOAbl, B (HOPMUPOBAHMM MBIIUICHUS U KYJIbTYphl JUYHOCTH, €€ (DYHKUIMOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOM I pelIeHUs] MPAKTUYECKUX 3a]1ad U IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAaHUW, KOTOpasi BKJIIOYAET: OCHOBOIOJIATAOIINE MOHATUSA (XUMUYECKUNA 3JIEMEHT,
aToM, OJJIEKTpOHHas oOO0O0JIoYKa aToMa, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHas (opmyia (pa3BEpHyTast U COKpall€HHAs), MOJb, MOJIIpHAs Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKEIIET,
(yHKUMOHATIBHAS TPYIIA, pajuKail, U30MEpHsl, ©30MEPbI, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIJIEBOJIOPObl, KUCIOPOJ U
a30TcoJiepKallle COEAUHEHUSI, MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEUHEHUS); TEOPUU U
3aKOHBI (T€OpHUsl CTPOEHHs opraHnyeckux BeniecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsT MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XWMHH; MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIlMe B OCHOBE IOHHMAaHUs
MPUYUHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (PaKTOJOTMYECKHUE CBEJEHUSI O CBOMCTBAaX, COCTABE, MOJYYEHUH U
0€30MacHOM HCIOJIb30BAaHUH BAXKHEUILIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM JAESATEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHble MPU3HAKU TMOHSITHUN, YCTAHABIMBaTh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHATHS NPU ONHCAHUM COCTaBa, CTPOCHUS U NPEBpPALICHUN OpPraHUYECKUX
COCIUHECHUM,

c()OPMHUPOBAHHOCTh YMEHHUI HCHOJIb30BATh XUMHUYECKYIO CHMBOJMKY JJI COCTaBICHUS MOJIEKYJSIPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOHM, COKpaméHHON) (OpMyT OpPraHMYECKHX BEIIECTB M YPAaBHEHUNM XUMUYECKUX DPEaKIUH,



M3TrOTaBIMBaTh MOJEIM MOJIEKYJ] OPraHUYECKUX BEHIECTB JUISI WILTIOCTPALMU MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM yCTaHABIMUBATh MPUHAJIC)KHOCTh U3YUYCHHBIX OPraHUYECKUX BEIECTB IO UX COCTaBY U
CTPOEHHUIO K OINpPEAEIEHHOMY KJIAacCy/TpyIIe COSAUMHEHHUH (yIiIeBOAOPOAbI, KUCIOPOA U a30TCOJAEpXKAIINE COEAUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHus Mo cucrteMarndeckoi HomeHkiarype (IUPAC), a rtaxxke
NPUBOJIUTH TPUBHUAJIbHBIEC HAa3BaHUS OTAEIbHBIX OPTAaHMYECKHUX BEIIECTB (ITUJICH, MPOIUJIEH, alleTHUIICH, STUJICHTIIUKOJIb,
rmiepuH, Qenon, GopManbaeruj, ameTalbAeru]l, MypaBbUHas KHUCIOTA, YKCyCHas KHCJIOTa, OJICMHOBas KHCJIOTA,
CTeapUHOBAsI KUCJIOTA, TJII0K03a, GPPYKTO3a, KpaxMall, LeJUTI0J103a, TJIULKH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEIEISITh BUIbI XUMUYECKON CBS3U B OPTaHWYECKUX COCNUHEHUSX (OJUHAPHBIC H
KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh TTOJIOKEHUSI TEOPUU CTPOEHUS OpraHudecKux BemecTB A. M. bytiepoBa ais
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHE, GU3MUECKUE U XUMUYECKHE CBOMCTBA TUITUYHBIX
IpeICTaBUTENEH Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STUJICH, IPOIUJIEH, alleTUiIeH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, OeH30J7, METaHOJ, 3TaHOJ], STWICHIJIMKOJb, TJUIEPUH, (PEHOJ, aleTanbJeruj, MypaBbUHAS U
YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmal, IEeJUII0JI03a, aMUHOYKCYCHAsl KHUCIJIOTa), WUIFOCTPUPOBATh F€HETUYECKYIO CBS3b
MEXy HUMH YPAaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOJIOPOJHOTO ChIphs (He(Th, MPUPOIHBIN ra3, yrojs),
CHOCOOBI UX NEPEPAOOTKU U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYHMCICHUSI MO XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEMIECTBA WM MPOAYKTa PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIECTB
WIH MPOAYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJAETh CUCTEMOMN 3HAHWN 00 OCHOBHBIX METO/aX HAyYHOTr'O MO3HAHUS, UCTIOJIb3yEMBbIX
B XMMHM TPU U3YYEHUU BEIIECTB U XUMUUYECKUX SIBICHUU (HAOMIOJIEHHE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJb30BaTh CUCTEMHBIE XWMHYECKHUE 3HAHUS MJi1 TPUHITHS PEHNIEHUNM B KOHKPETHBIX >KMU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHUEM;



c(OPMUPOBAHHOCTh YMEHHUU COONIOJATh MpaBHJIa IOJIb30BAHUS XHUMHUYECKOM TOCynoil u 1a00paTOpHBIM
o0opy/lOBaHUEM, a TakKXKe IpaBUiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKLUMSIMH IO BBIIOJHEHUIO
71a00pPATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMOJIHATh XUMUYECKUN 3KCHEPUMEHT (IIPEBPAILECHUS OPTraHUYECKUX
BEILECTB [IPX HArPEBaHUM, MOJYyYEHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUN OPTaHUYECKHUX BEIECTB,
JeHaTypalus OeJKOB MpU HarpeBaHUM, [[BETHbIE PEAKLIUK OEJIKOB) B COOTBETCTBUH C MPaBUJIAMHU TEXHUKU 0€30IaCHOCTH
npu oOpalieHMd C BELECTBAaMH M JIaDOpAaTOPHBIM OOOpPYAOBAHHEM, TPEJCTABIATh PE3yJbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (DOpPME 3alMKMCH YPaBHEHHI COOTBETCTBYIOIIMX pPEAaKUHMi M (HOPMYJIMPOBATh BBIBOABI HA OCHOBE 3THX
pE3yNbTATOB;

Cc()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATh XMMUYECKYI0 HH(POpPMAIUIO, MOJYyYaeMyK U3 pa3HbIX
MCTOYHUKOB (CpeJCTBa MAacCcOBOM nHpopMannu, IHTepHET U IpYyTUX);

c(OpPMHUPOBAHHOCTh YMEHUIN COOJIIO/IaTh MPABUJIA HKOJIOTMUYECKH LEIECO00Pa3HOro NOBEACHUS B ObITY U TPYJIOBOMI
NESATENbHOCTH B LEJIAX COXPAHEHUS CBOErO 3/J0POBbS M OKPY’KAIOIIEW NPUPOJHOM Cpelbl, OCO3HABATh OIACHOCTh
BO3/JICHCTBUS HA )KMBBIE OPTaHU3MBbI OIIPEACIEHHBIX OPIrAaHUYECKUX BEIECTB, IOHUMas cMmblca nokasarens [1JIK, noscHsTs
Ha IPUMEPAX COCOOBI YMEHBILIEHUS U TPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

Uil O0y4aroIIUXCsd € OTPAaHUYEHHBIMH BO3MOXXHOCTAMHM 370pPOBBbS: YMEHHE MNPUMEHATHh 3HaHUS 00 OCHOBHBIX
JOCTYIIHBIX METOaX IMO3HAHUS BEIIECTB U XUMUUYECKHX SIBJICHU;

IJIs CETBIX U cIa00BUIAIIMX 00YyYarOIUXCsl: YMEHUE UCIIOIB30BaTh PeNbe(hHO-TOUEUHYIO cucTeMy 00o3HaueHui JI.
Bpaiins nms 3anucu xuMuueckux Gopmyi.
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Pa3nen 1.TeopeTnueckue 0CHOBBI

OPraHuYecKOM XMMHH

1.1

[IpenmeTr opranudeckoi
xuMHH. Teopusi CTpoeHUs
OpPraHUYECKUX COCAMHEHUN
A. M. bytneposa

https://videouroki.net/https://infourok.ru/https://
resh.edu.ru/

1.2

Knaccudukanus
OpPTaHHYECKUX BEIIECTB.
BanenrtHsie cocTosiHUS
aToma yriaepona.

https://videouroki.net/https://infourok.ru/https://
resh.edu.ru/

1.3

Nsomepust u €€ BUABL.
Tunel XUMHYECKUX
peaKLuii B OpraHu4ecKoin
xumun. CucremMaruzanus u
0000111eHIe 3HaHUH 110
teme "Teopernueckue
OCHOBBI OpPTraHHYECKON
XuMun".

https://videouroki.net/https://infourok.ru/https://
resh.edu.ru/

Hroronopaszneny

Pa3nes 2.Yriesogopoanl

2.1

[IpenenbHbICYTIIEBOAOPOBI
— aJIKaHBI

https://videouroki.net/https://infourok.ru/https://
resh.edu.ru/




Henpenenbanie ) ) )
https://videouroki.net/https://infourok.ru/https://
2.2 YIJIEBOAOPOIbI: ATKEHBI, 6 0
resh.edu.ru/
aJIKaJIueHBI, aJIKHHBI
Brruncnenuns mo ) ) )
https://videouroki.net/https://infourok.ru/https://
2.3 YPaBHECHUSIM XUMHYECKUX 1 0
5 resh.edu.ru/
peakuui
[IpupoHBIE HICTOYHUKH . . .
https://videouroki.net/https://infourok.ru/https://
24 YIJIEBOJOPOAOB U UX 1 0
resh.edu.ru/
nepepaboTka
25 ApoMaTn4ecKueyrieBoop ) 0 https://videouroki.net/https://infourok.ru/https://
' OJ1bI resh.edu.ru/
I'eneTnueckas CBsI3b MEXIY
KJaccaMu . . .
https://videouroki.net/https://infourok.ru/https://
2.6 YIJIEBOJOPOAOB.CUCTEMATH3 2 0
. resh.edu.ru/
anus ¥ 0000IIeHrE 3HAHUH
1o Teme "YTieBo10posl".
https://vid ki.net/https://infourok.ru/https://
27 KonrponbHaspabora Nel 1 1 ps://videouroki.net/https://infourok.ru/https
resh.edu.ru/
Uroromnopazaeny 16

Pa3nen 3.Kuciopoacoaep:xanueopranniecKkuecoeIMHeHUs!

https://videouroki.net/https://infourok.ru/https://

3.1 Cruptsl. Denon 4 0 rosh. eduru/
39 Anpnerunpl. KapOoHOBBIE g 0 https://videouroki.net/https://infourok.ru/https://
' KUCIOTHI. CIIOKHBIE YPHUPHI resh.edu.ru/
33 VIIeBoIBI ) 0 https://videouroki.net/https://infourok.ru/https://
resh.edu.ru/
3.4 ['eneTnueckas CBA3b MEXAY 2 0 https://videouroki.net/https://infourok.ru/https://

KJIaCCaMM OPraHUu4CCKHX

resh.edu.ru/




coenquuenunii. O000IIEHNE U
cUCTEMaTH3allis 3HaHUH 110
TeME
"Kucnopoaconepsxarniue
OpraHuYecKue
coenuHeHus".

0 https://videouroki.net/https://infourok.ru/https://

3.5 KontponbraspadoTta Ne2 1 1 resh.edu.ru/

Uroromnopazgeny 17

Pa3znen 4.A30TcoaepkammeopranndecKuecoeInHeHus

AMUHBI. AMUHOKUCIIOTEL. https://videouroki.net/https://infourok.ru/https://
4.1 9 0 0
benkn resh.edu.ru/
Hroronopaszneny 9

Pasnen 5.BbicokoMOJIEKY IS PHBIECOCTUH CHUS

51 [Tnactmaccel. Kayuyku. 14 1 0 https://videouroki.net/https://infourok.ru/https://
' BonoxkHna resh.edu.ru/
Hroronopaszaeiy 14

Pa3zgen 6.buojiornyecknakTHBHLIEBELIECTBA

6.1 Buramunsl. ['opMOHBI. 5 0 | https://videouroki.net/https://infourok.ru/https://
' Buramunel. Jlekapcrsa. resh.edu.ru/
Hroro 5
Hassanuemony.is
OBIIEE KOJIMYECTBO 68 3 3
YACOB 110 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KoianvecTBouacos
aram3yd | OJleKTpoOHHbleHM(ppPOBHIEOOpPa30BaTE
Temaypoka Bce | KoHTpoJbHbIE IIpakTH4eckue A y P p P
n/ eHus JIbHbIEPeCYpPChl
. ro padoThI padoTbI
IIpeameT opranngeckom : . .
.. https://videouroki.net/https://infourok.ru/
XUMHH, €€ BOSBHUKHOBCHHE, 1 0 0 04.09.202
https://resh.edu.ru/
pa3BUTHE U 3HAYECHUE 3
K https://vi ki.net/https://infourok.
naccupuKausiopraHuyec 1 0 0 09.09.202 ps://videouroki.net/https://infourok.ru/
KHXBEIIECTB 3 https://resh.edu.ru/
BanenTtHeiecocTosiHUsIaTOMA 1 0 0 11.09.202 https://videouroki.net/https://infourok.ru/
yriepojaa 3 https://resh.edu.ru/
Teopus crpoeHus
OpraHUYECKUX coez[fIHeHI/H?I 1 0 0 16.09.202 https://videouroki.net/https://infourok.ru/
A. M. Bytneposa, eé 3 https://resh.edu.ru/
OCHOBHBIE TTOJI0KEHUS
https://vid ki.net/https://infourok.ru/
W30MepHs U eEBUbL 1 0 0 18.09.202 TP —
3 https://resh.edu.ru/
T 7| https://vi ki.net/https://infi k.
WTIBI XI/IMI/I‘IGCE(I/IX peaxkuuu 1 0 0 23.09.202 ps://videouroki.net/https://infourok.ru/
B OPTaHUYECKOW XUMUHU 3 https://resh.edu.ru/
CucremaTH3alys U 1 0 0 https://videouroki.net/https://infourok.ru/
0000I1IeHHe 3HAHUH 110 TeMe 25.09.202 https://resh.edu.ru/




No 1 «Teopus ctpoenus

MPOCTEHITUUATIPEICTABUTEIb
AJIKUHOB

3
OPTraHUYECKUX COCTUHECHUIN
2 I . 30.09.202 https://videouroki.net/https://infourok.ru/
PHUPOHEIATA3 3 https://resh.edu.ru/
AJIKaHBI: COCTaB U ) . .
o https://videouroki.net/https://infourok.ru/
9 CTPOEHUE, TOMOJIOTUYECKUMA 02.10.202
https://resh.edu.ru/
s 3
XUMHYECKHE CBOMCTBA, ) . .
https://videouroki.net/https://infourok.ru/
10 MOJIyYeHUE U MPUMEHEHHE 07.10.202
https://resh.edu.ru/
AJIKaHOB 3
1 AJIKEHEbI: COCT:«iB " 09.10.202 https://videouroki.net/https://infourok.ru/
CTPOEHHE, CBOMCTBA 3 https://resh.edu.ru/
XUMHYECKHE CBOMCTBA, ) . .
https://videouroki.net/https://infourok.ru/
12 IIOJIyYEHUE U IPUMEHEHHE 14.10.202
https://resh.edu.ru/
AJIKEHOB 3
[Tpaktuyeckas padora Ne 1. . . .
https://videouroki.net/https://infourok.ru/
13 «Ilomydenue sTuneHa u 16.10.202
N https://resh.edu.ru/
M3YYEHUE €ro CBOMCTBY» 3
https://videouroki.net/https://infourok.ru/
14 Anxanuensl. Kayuyku §1.10.202 hitps://resh.edu.ru/
AJIKMHBL: COCTaB U
O0COOEHHOCTH CTPOEHHS,
15 TOMOJIOTUYECKUH PS/I. 23.10.202 https://videouroki.net/https://infourok.ru/
Aneruines — 3 https://resh.edu.ru/




XUMHUYECKUE CBOMCTBA,

16 11.11.202 https://videouroki.net/https://infourok.ru/
MOy HEHHE 1 [PUMEHEHHIE 3 https://resh.edu.ru/
AIKUHOB
Brluncnenns no ypaBHEHUIO https://videouroki.net/https://infourok.ru/
17 o 13.11.202
XUMHYECKON peakLu 3 https://resh.edu.ru/
[IpupoaHbie ICTOYHUKHI
TJICBOJOPOIOB:
13 y A pvll 18.11.202 https://videouroki.net/https://infourok.ru/
MPUPOJHBIN a3 U MOMyTHBIE 1. https://resh.edu ru/
He(TsHbIE ra3bl, HeQTH U 3
MPOAYKTHI €€ mepepadoTKu
ApeHbl: OEH30J1 ¥ TOTYOIL. https://videouroki.net/https://infourok.ru/
19 20.11.202
TOKCHYHOCTE apeHOB 3 https://resh.edu.ru/
XUMHYeCcKHe CBOMCTBA, ) ) )
20 2511.202 https://videouroki.net/https://infourok.ru/
MOJIyYE€HHE U TPUMEHEHUE 1. httns://resh.edu ru/
apeHoB 3
I'eneTnueckas cBsI3b
71 yIJIEBOAOPOIOB, 27 11.202 https://videouroki.net/https://infourok.ru/
[IPUHAICKAIUX K 3 https://resh.edu.ru/
Pa3IMYHBIM KJ1accam
CucreMaTuzanus u
2 000011IeHNEe 3HAHNUH 110 TEME 02.12.202 https://videouroki.net/https://infourok.ru/
«YTIIEeBOAOPOABI U UX 3 https://resh.edu.ru/
MIPUPOJIHBIE HCTOUHHUKI
73 KonrponbHas pabora no 04.12.202 https://videouroki.net/https://infourok.ru/

paszaeny «YTieBogoOpOab)

3

https://resh.edu.ru/




Hpe,I[GJ'ILHBIe OAHOATOMHBIC

https://videouroki.net/https://infourok.ru/

24 CIIUPTHI: METAHOJI U ATAHOJL. 09.12.202
https://resh.edu.ru/
Bonoponnasicss3b 3
Xmmirieckie https://videouroki.net/https://infourok.ru/
o https://videouroki.net/https://infourok.ru/
25 CBOMCTBA ,ITOJIyYEHUE U 16.12.202 S.AAICEOUIOELAS E—
https://resh.edu.ru/
IIPUMEHEHUE CIIUPTOB 3
MHOroaTOMHBIE CITUPTHI: https://videouroki.net/https://infourok.ru/
26 18.12.202
ATUJICHIJIMKOJb U TITUUEPUH 3 https://resh.edu.ru/
DeHOo: CTpOoeHUE
7 MOJIEKYJIBI, (bHSHileCKHe u 23.12.202 https://videouroki.net/https://infourok.ru/
XUMHUYECKHUE CBOMCTBA, 3 https://resh.edu.ru/
MPUMEHEHUE
AnbJerusipl: CTpOCHUE,
3 HOMEHKIIaTypa, I/T‘SOMepHﬂ 5 2512200 https://videouroki.net/https://infourok.ru/
(u3HYecKue CBONCTBA 3 https://resh.edu.ru/
aJbJAETUIOB U KETOHOB:
XHMMHYECKUE CBOUCTBA, httns://vid i net/httos://infourok ru/
29 MOJTyYeHUE ¥ IPUMEHEHHE 30.12.202 TP ——
https://resh.edu.ru/
aJbJETU0B U KETOHOB 3
OaHOOCHOBHBIE
30 npeJenbHble KapOOHOBBIE 08.01.202 https://videouroki.net/https://infourok.ru/
KHUCIIOTBI: MypaBbUHAS U 4 https://resh.edu.ru/
YKCyCHas
XUMHYeCKHE CBOMCTBA , ) . .
https://videouroki.net/https://infourok.ru/
31 MIOJIy4Y€HUE U IPUMEHEHHE 13.01.202
https://resh.edu.ru/
KapOOHOBBIX KHCJIOT 4
32 [pakTuueckas padora Ne 2. https://videouroki.net/https://infourok.ru/




Caoii .01.
« BOI/ICT\]:%a pacTBopa 15.01.202 hitps://resh.edurw/
YKCYCHOHM KHCIIOTBD» 4
CreapuHOBas U OJICMHOBAs
KHUCIIOTHI, KaK ://vi i. /A .
33 20.01.202 https://videouroki.net/https://infourok.ru/
MPEICTABUTEIN BBICIINAX 4 https://resh.edu.ru/
KapOOHOBBIX KUCIIOT
CrnosxHble 3(upbl Kak
IIPOU3BOJHBIE KAPOOHO https://vi ki.net/https://i A
34 p Jit p BBIX 29.01.202 ttps://videouroki.net/https://infourok.ru/
KHUCJIOT. 4 https://resh.edu.ru/
['upoau3CIIoKHBIXIPUPOB
Kupsl: runponus, . . .
https://videouroki.net/https://infourok.ru/
35 MPUMEHEHUE, 27.01.202
https://resh.edu.ru/
Ouosoruyeckas pojb )KUPOB 4
VrieBoapl: COCTaB,
KJIacCH(pHUKAIHSL. https://vid ki.net/https://infourok.ru/
36 BaskHeilie 29.01.202 ps://videouroki.net/https://infourok.
https://resh.edu.ru/
IPEICTAaBUTEIIH: TIF0KO3a, 4
bpykTo3a, caxapo3a
Kpaxman u nemnromnosa ka WA i. /i .
37 paxmai ¥ HeJLIoI03a Kak 03.02.202 https://videouroki.net/https://infourok.ru/
MPHUPOIHBIE ITOITUMEPDI 4 https://resh.edu.ru/
I'eneTnueckas CBs3b MEKIY . . .
https://videouroki.net/https://infourok.ru/
38 KJIaCCaMH OPTaHUYECKHUX 05.02.202
b https://resh.edu.ru/
COCIMHEHHI 4
39 Cucremaruszanus u https://videouroki.net/https://infourok.ru/
0000111eHIe 3HAHUH 110 TeEMe 10.02.202 https://resh.edu.ru/
«Kucnopoaconepxamue 4

OpTraHU4YCCKUC COCAMHCHU




U X HaXOXKJIeHUE B )KUBOU
IPUPOJIEN

KonTponbHas padota no

//vi 1. /A .
40 pasneny 12.02.202 https://videouroki.net/https://infourok.ru/
«Kucnopoaconepxamue 4 https://resh.edu.ru/
OPraHUYECKHUE COCTUHEHUSD)
A1 AMUHBI; METHIJIAMUAH U 17.02.202 https://videouroki.net/https://infourok.ru/
AHWINH 4 https://resh.edu.ru/
AMHWHOKHUCIIOTEI KaK
am(pOoTepHbIe OpraHNYECKHe ) ) )
https://videouroki.net/https://infourok.ru/
42 COCIUHEHHS, UX 19.02.202
https://resh.edu.ru/
OMOJIOrMYECKOE 3HAUCHHUE. 4
IlenTuasl
XHUMHYeCcKHe CBOMCTBA, httns://vid 1 net/httos://infourok ru/
ps: ) ps: )
43 MOJTy4YEeHHE U TPUMEHEHHUE 24.02.202 SAAICEOUIDELAS S
https://resh.edu.ru/
aMHHOKHCIIOT 4
https://vi ki.net/https://infourok.
44 Pemennepacuérupix3anay 26.02.202 P berohbne B alowoh.ny
4 https://resh.edu.ru/
benku kak npupoHbIe . . .
https://videouroki.net/https://infourok.ru/
45 BBICOKOMOJICKYJISIPHBIE 02.03.202
https://resh.edu.ru/
COEINHEHNS 4
XHUMHUUYeCKre CBOMCTRA, hitos://vid i net/httos: infourok.ra/
46 MOJTyYCHUE ¥ TIPUMECHECHHE 04.03.202 T ——
https://resh.edu.ru/
OEJIKOB. 4
47 HykJ1eMHOBBIEKHCIIOTHI https://videouroki.net/https://infourok.ru/

11.03.202

https://resh.edu.ru/




Pemienune pacueTHbIX 33124
o TeMe «A30TCOAEpIKaIINE

48 16.03.202 https://videouroki.net/https://infourok.ru/
OpraHUYECKHUE COGI[I/IHCHI/IiI 4 hitps://resh.cduru/
U UX HAaXOXXJIEHUE B JKUBOU
MPUAPOJIC»
VYpok — yIpaxHeHHE 110
TeMe «A30TcoepxKaIiue : . .
https://videouroki.net/https://infourok.ru/
49 OPraHUYECKHE COCTMHEHUS 18.03.202
. https://resh.edu.ru/
U UX HAaXOXXJIEHUE B JKUBOU 4
PUAPOJIC»
50 DepMenTI 23.03.202 https://videouroki.net/https://infourok.ru/
4 https://resh.edu.ru/
https://vi ki.net/https://inf k.
51 B TAMUHLL 01.04.202 ps://videouroki.net/https://infourok.ru/
4 https://resh.edu.ru/
59 TopMOHbI 06.04.202 https://videouroki.net/https://infourok.ru/
4 https://resh.edu.ru/
53 Jexapcrsa 08.04.202 https://videouroki.net/https://infourok.ru/
4 https://resh.edu.ru/
[Tpaktuueckaspabota https://videouroki.net/https://infourok.ru/
54 13.04.202
«OOHapyKEHUEBUTAMUHOB 4 https://resh.edu.ru/
55 M cKycCcTBEHHBICTIOUMEDPBI https://videouroki.net/https://infourok.ru/
15.04.202 https://resh.edu.ru/




https://videouroki.net/https://infourok.ru/

56 CHHTeTHYECKHETIONMEPHI i0.04.202 hitps://resh.eduru/
https://vi ki.net/https://inf k.
57 CHHTETHYECKUEINIACTMACCHI 22.04.202 “psvideonrokinat iips: mloutokn
4 https://resh.edu.ru/
https://vi ki.net/https://inf k.
53 CHHTETHCCKHEBONTOKHA 27 04.202 ttps://videouroki.net/https://infourok.ru/
4 https://resh.edu.ru/
https://vid ki.net/https://infourok.ru/
59 CuHTeTHYECKHEKAYyUyKU 29.04.202 T —
4 https://resh.edu.ru/
O000menue u
7 https://vi ki.net/https://infourok.
60 cHUCTeMaTHu3anus 3HaHUM 110 04.05.202 ps://videouroki.net/https://infourok.ru/
TeMe «YTJIEBOJIOPOAbI U UX 4 https://resh.edu.ru/
MPUPOJHBIE HCTOYHUKH
0O0001EeHe u
cUCTEMAaTHU3alys 3HAHUH 110
e hitps://videouroki.net/https://infourok.ru/
61 «Kucnoponocoaepxariue 06.05.202 DS/ VICCOUTORL AL AEDS. INTOUTOR. L
https://resh.edu.ru/
OpraHUYEeCKHUE COCIUHEHUS 4
U UX HaXOXXJIECHUE B JKUBOU
MIPUPOIEN
62 0O0600611IEHE U https://videouroki.net/https://infourok.ru/
CUCTEMAaTU3aLMS 3HAHUH 110 11.05.202 https://resh.edu.ru/
TeMe «A30TcoaepKanime 4

OpTraHUYCCKUC COCAMHCHU S




1 UX HaXO0XKJICHUE B )KUBOU
IpUPOAEH
I'eneTnueckas CBs3b MEKIY . . .
https://videouroki.net/https://infourok.ru/
63 KJIacCaMU OPraHUYECKUX 1 13.05.202
b https://resh.edu.ru/
COETMHEHUI 4
64 Pemienune pacu€THbIX 33724 1 18.05.202 https://videouroki.net/https://infourok.ru/
10 U3YYEHHBIM TEMaM 4 https://resh.edu.ru/
65 Pemenue pacu€THeIX 3a1a4 | 20.05.202 https://videouroki.net/https://infourok.ru/
10 U3YYEHHBIM TEMaM 4 https://resh.edu.ru/
66 KoHntpoinbHas pa60T51 o 1 25.05.202 https://videouroki.net/https://infourok.ru/
KypCy OpPTaHU4YECKON XUMUU 4 https://resh.edu.ru/
67 AHaJIM3KOHTPOJIbHOIPaOOT | 27.05.202 https://videouroki.net/https://infourok.ru/
bl 4 https://resh.edu.ru/
68 AHAIN3KOHTPOJIBEHOKWPAOOT 1 31.05.202 https://videouroki.net/https://infourok.ru/
bl 4 https://resh.edu.ru/
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumust / T'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKInoHepHOE
obmectBo «M3marensctBo «lIpocBemienner

Xumus 10 xnace/T"adpuensia O.C. O011ecTBO ¢ OrpaHUYEHHON
OoTBeTCTBEHHOCTHIO "[[poda"; AkimonepHoe obmiecTBo "M3narenbcTBo

"mpocaenieHue".

METOJUYECKUE MATEPHUAJIbBI JIS1I YUUTEJIA
Mertoanueckoe nmocooue. 10 kimacc. O.C.I'abpuensna

TemaTtuueckue UTOroBbI€ TECTHI 110 XUMUU- 1 OKJI.

TemaTudeckue TECThI U KOHTPOJIbHBIE paboThI 1o Xxumuu - 10, 11 kmacc-

0a30BBIi YPOBEHD.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://videouroki.net/

https://infourok.ru/

http://my.1september.ru/

https://resh.edu.ru/



