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Егор Беседин


IHosicHuTEIbHAA 3aNIMCKA

denepanbHblii  TOCYJApCTBEHHBIM  00pa30BaTelbHbIM  CTaHIApT CpPEeJHEro  OOIIero
0o0pa3oBaHMs YCTAHABIMBAET TPEOOBaHMSA K pe3ylbTaraM OCBOCHHs OOyYalOIMIMMUCS MPOTrPaMM
cpeaHero oomero oOpa3oBaHHs (JIMYHOCTHBIM, MeETAaNpeIMETHBIM U TpeaAMeTHbIM). HayuHo-
METOIMYECKON OCHOBOM Isl pa3paboTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS IIPOrPaMM CPETHETO
o011ero o6pa3oBaHus SBIISETCS CUCTEMHO-JIESTEbHOCTHBIN TIOAXOI.

[Tporpamma mo XMMHHU Ha YpOBHE cpelHero obmiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®d3 «O6 obpaszoBanuu B Poccuiickoit @enepanumy,
TpeOoBanuii kK pe3ynbraraM OCBOEHHUS OCHOBHOI 00pa3oBaTeNIbHONW MPOTrpaMMbl CpeTHEro OOIIero
o0pa3oBaHMs, MpeACTaBICHHBIX B DenepatbHOM TOCYIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHAApTe
cpenHero oOmiero oOpa3oBanusi, ¢ yuétom «KoHuenmuu mnpenogaBaHusi y4eOHOTO NpeaMeTa
«Xumus» B 00pa3oBaTeNnbHBIX opranuzanusax Poccuiickoit denepanyy, peanusyromux OCHOBHBIC
o0meo0pa3oBaTeNbHbBIE MPOTPaMMbD)» U OCHOBHBIX IOJIOXKEHUH (enepalbHOW  MPOrpaMMbl
BOCTIMTAHUSL.

OcCHOBY MOIXOJ0B K pa3paboTKe MPOrpamMMbl [0 XUMUH, K ONPEACTICHUIO O0IIEel CTpaTeruu
o0y4eHus, BOCIIUTAHUS U PAa3BUTHUSI 00yUaIOMIUXCs CPEICTBAMH y4eOHOTO mpenMeTa «XUMHUsD s
10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBMJIM KoHIeNTyaidbHble mnojokeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COoAepX aHUs, Pe3yJbTaToB OOyueHHs] M TpeOOBaHMH K YPOBHIO
MIOZITOTOBKH BBIITYCKHUKOB.

B cooTBeTCTBUM € JaHHBIMH MOJIOKEHHUSMHU MpOrpamMma 1o XuMuu (0a30BbI ypOBEHb) Ha
YPOBHE CPEIHETO 00IIEero 00pa3oBaHus:

yCTaHABIMBaeT 00s3aTeNbHOE (MHBApUAHTHOE) IMPEIMETHOE COJEpIKaHUE, OIpenesieT
KOJIMYECTBCHHbIE M KaYeCTBEHHBIC €r0 XapPaKTEPUCTUKM HA KaXJIOM 3Tale H3y4YeHHs IpeaMeTa,
IpeayCcMaTpUBaET MPUHIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U PACIPEeNICHHs €ro MO Kilaccam,
OCHOBHBIM paszfiefiaM U TeMaM Kypca;

naéT IpUMEpPHOE paclipe/iesieHue YIeOHbIX YacOB 110 TEMAaTHYECKUM pa3zieiaM, peKOMEHIyeT
IPUMEPHYIO MOCIEIOBATEIIEHOCTh M3YUYEHHUS OTACIBHBIX TeM Kypca ¢ Yy4€TOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JOTUKH y4eOHOTO MpOoIecca, BO3PACTHBIX 0COOCHHOCTEN 00yUaromuxcs
10—11 xmaccos;

naéT METOIUYECKYI0 MHTEPIIPETALMIO IIeJIe N3yueHHsl MpeMeTa Ha YpOBHE COBPEMEHHBIX
NPUOPUTETOB B CHUCTEME CpPEIHEro oOmero oOpa3oBaHUs, COJACPKATEIBLHOW XapaKTEPUCTUKU
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl CPETHEro OOIIEero
o0pa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHbIX), OCHOBHBIX BHJOB Y4eOHO-
MO03HABATENFHON JIEATEFHOCTH YUEHUKA [0 OCBOSHHIO cofiep kaHus rpeamera. [1o Bcem Ha3BaHHBIM
MO3ULIMSAM B TPOrpaMMe IO XHUMHUHM COOJNIOEHa NPEEeMCTBEHHOCTh ¢ (QeaepanbHOil paboueit
MPOrpaMMOil OCHOBHOTO 00IIero obpa3zoBaHus 1Mo XUMUHU (It 8—9 KiIaccoB 00pa30BaTEIBbHBIX
OpraHu3auii, 6a30BbIi ypPOBEHB)

[TporpamMma 1o XMMUU SIBJISIETCSI OPUEHTHUPOM JJISi COCTABJICHUS pabOYUX MPOrpaMMm, aBTOPbI
KOTOPBIX MOTYT HPEAJIOKHUTh CBOM MOAXO K CTPYKTYPHPOBAHUIO U MOCJIEAOBATEIBHOCTH U3YUCHUS
yueOHOro mMarepuala, a Takke CBOE BUICHHE OTHOCHTEIHHO BO3MO)XKHOCTH BBHIOOpA BapHaTUBHOU
COCTaBJISIIONICH collepKaHUs IPEAMETa JOTIOIHUTENLHO K 0053aTeIbHOM (MHBApUAHTHOI) YacTH €ro
COZIepKaHusl.

Xumuueckoe 00pa3oBaHUE, TIIOJy4aeMOE€ BBIMTYCKHUKAMH CpPEIHEH IIKOJbI, SBISETCS
HEOTHhEMJIEMOI 4acThi0 UX 00pa30BaHHOCTU. OHO CITY)KUT 3aBEpIIAIOLINM STAllOM peasn3alluil Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYLIUX IEIOCTHOM CUCTEMe
XMMHYECKOTO 00pa30BaHusl. DTH IIEHHOCTH KaCaIOTCs TIO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUS U 00ILEH KyJIbTyphl 4EJIO0BEKa, a TAKXKE HKOJIOTHIECKH 000CHOBAHHOTO OTHOLICHHS K



CBOEMY 3JI0POBBIO U MPUPOAHON cpene. Peannsyercs xuMudeckoe oOpazoBaHue 0OydarOUIMXCsS Ha
YPOBHE CpeHero o0Iero o0pa3oBaHusl CpecTBaMH yueOHOTO npeameTa « XuMus», CoJepKaHue u
MIOCTPOEHHUE KOTOPOTO OMPENEICHBI B IPOrpaMMe 10 XUMHHU ¢ YYETOM CHEU(PHUKH HayKd XUMUH, €€
3HAUEHMs B MO3HAHMUU MPHUPOABI U B MaTepUAIbHON >KU3HU OOIIECTBa, a TaKXkKe ¢ Y4ETOM OOLIMX
Heseid M MPHUHIKIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro OOIIero
obpazoBanus B Poccuiickoit ®enepanmu. Tak, Hampumep, npu (OPMHPOBAHUU COJCPIKAHUSA
npeaMera « XUuMUs» YYTECHBI CIeIYIONIe MMOJ0KEHUS O cienn(uKe U 3HAYCHUH HAyKd XUMUH.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK HTpaeT 0coOyi0 posib B COBPEMEHHOMN
[UBWIN3ALUN, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyabTyphl. OHa BHOCHT CBOW BKIaJ B
(dbopMHpOBaHUE PALIMOHATHLHOTO HAYYHOTO MBIIUICHHS, B CO3aHUE LIEIOCTHOTO MPEACTABICHHUS 00
OKpYXKarollleM MHpE KaKk O €IWHCTBE MPHUPOABI M YeJIOBeKa, KOTOpoe (OPMHPYETCsl B XUMHM Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMU OOJIACTSIMU IPUMEHEHHUS.

TecHO B3aMMOJIEHCTBYS C JPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHS CTajla HEOThbEMIIEMOU
YacThI0O MUPOBOH KYJIBTYpBl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPYZa M KU3HH KaXKJIOTO YJIeHa
obmectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3HMJATelbHAas, KaK HayKa BBICOKUX TEXHOJIOTHH
HarpaBlieHa Ha PelIeHUe II00aTbHBIX MPo0IeM YCTOHUUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM,
SHEPreTUYECKON, MUIIEBOM, SKOJIOTHYECKO 0€301MacHOCTH M OXPAHBI 3J0POBbS.

B coorBercTBHM ¢ OOImMMH LENSIMH W TPUHIUIAMU CpEJHEro oOmiero oOpa3oBaHUs
copepkanue npenmera «Xumus» (10-11 xmaccel, 6a30BbIil ypOBEeHb M3Y4YEHHsI) OPHEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYI0 MM IS
BBIPAOOTKH MHPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIEHIHOTO BKJIIOYEHHUS B JKU3Hb COIMyMa,
MIPOJIOJDKEHUS 00pa30BaHuUs B PA3IMUHBIX 00IACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsoUMMU peaMeTa « XUMUs» IBISIOTCS 0a30BbIe Kypehl — « Opranndeckast XUMHsD)
n «OO0mas 1 HeopraHU4ecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHWI 10 HEOPTAaHMYECKOW XUMUU (C BKIIOUCHHEM 3HAHHWHA W3
o01ieil XuMUM) U OpraHnueckord XuMuu. GopMHUpOBaHUE JAHHON CUCTEMbl 3HAHUW NPU U3yYCHUU
npeaMera 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCErO MHOT00Opa3usi BEIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa conepxkanusi KypcoB — «Opranuyeckas xumus» U «OO0mmas 1 HeopraHuyeckas
XUMHUsD» COPMHUpOBaHA B MpOrpamMMme IO XMMHUU Ha OCHOBE CHCTEMHOIO MOAXO/Aa K H3YYCHHUIO
ydeOHOro wmarepuana W OOyCJIOBIEHa HCTOPHUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XMMHUHU BEIIECTBA
paccMarpuBarOTCs Ha YPOBHE KJIACCUUECKON TEOPUU CTPOEHUSI OPraHMUYECKUX COETUHEHUI, a TaKkKe
Ha YPOBHE CTEPEOXUMHUYECKHX U 3JIEKTPOHHBIX MPEACTaBICHUH O CTpoeHHH BemlecTB. CBeneHus 00
M3y4YaeMbIX B Kypce BEIIECTBaX JAI0TCS B PA3BUTUHU — OT YIIIEBOJOPOAOB 10 CIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COEAMHEHUH. B Kypce opraHMyeckoil XMMHM MOIY4aloT pa3BUTHE cPOPMUPOBAHHbBIE HA
YPOBHE OCHOBHOTO 00ILero o0pa3oBaHMs MEPBOHAYAIBHBIC MPEICTABICHUS O XUMUUECKOW CBA3H,
KJIaCCU()UKAITMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BELIECTB OT MX CTPOCHHS, O
XUMHYECKON peaKLvu.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMere «XuMHsS» 0a30BOT0 YpPOBHS pPaccMaTpHUBACTCS
M3yYCHHBII Ha ypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS TEOPETUYECKHH MaTepual u
(akTONOTHYECKHE CBEJCHHUSA O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHuyeckas XHMUS» OOyUYaIOIIMMCS IPEIOCTABISACTCS BO3MOXKHOCTH OCO3HATh
3HaUEHHE MEPUOTUYECKOTO 3aKOHA C OOILIETEOPETHUECKUX U METONOJOTHUECKUX MO3UIIHH, TITyOxKe
MOHSTh UCTOPUYECKOE U3MEHEHUE (PYHKIUK ITOTO 3aKOHA — OT 0000MmIaroNIei 10 00BSICHSIOMEH 1
MPOTHO3UPYIOLIEH.



Enunas cucrema 3HaHHM O BaXKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAKKE O XUMUYECKUX PEAKLUAX, UX CYLUIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nonosHsaercs B Kypcax 10 u 11 kinaccoB a1eMeHTaMu Coiep KaHtsl, UMEIOIMMU KYJIbTYpOJIOTHUECKUM
U MPUKIIAJIHON Xapakrep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3U XUMHH C IPYTHMHU
HAayKaMH, PacKpbIBalOT €€ pOJjb B IIO3HABAaTEIbHONW W NPAKTHUYECKOM MESITEIBHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHHIO YBAaXKEHUS K MPOIECCY TBOPUECTBA B 00JACTH TEOPHU U MPAKTUIECKUX
NPUIOKEHUH XUMHH, TIOMOTAIOT BBIMTYCKHUKY OpPHUEHTHPOBATHCS B OOLIECTBEHHO WU JIMYHOCTHO
3HAUYUMBIX TIpo0sIeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIMBATh HH(POPMAIIHIO U IPUMEHSTh
e€ Id TONOJHEHMsS  3HAHWM, pEelIeHMs MHTEUIEKTyaJIbHBIX M JKCIEPUMEHTAJIBHBIX
HCCIIEIOBATENbCKUX 33/1a4. B 1enom conepxanue yueOHOro npeamera «XUMHUsS» TaHHOTO YPOBHS
U3yUYCHHs] OPUEHTHUPOBAHO Ha (HOPMHUPOBAHUE Yy OOYUAIONIMXCS MHUPOBO33PEHUYECKON OCHOBBI ISt
NOHUMaHUA (QUIOCOPCKUX HICH, TaKUX Kak: MaTepHajbHOE EAMHCTBO HEOPraHWYECKOro u
OpPraHUYecKoro Mupa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U CTPOCHHEM,
[I03HABAEMOCTh INPUPOAHBIX SIBICHUN IYTEM OSKCIEPUMEHTA M PEIICHUS NPOTUBOPEUUM MENKITY
HOBBIMHM (DakTaMH U TEOPETHUECKUMH MPEINOChUIKAMH, OCO3HAHUE POJIM XHMHUHU B DPELICHUU
HKOJIOTUYECKUX MpoOiIeM, a Takke MpolsieM CcOepexeHHs HHEPreTHUECKUX PEeCypCOB, CBIPbS,
CO3/1aHUs1 HOBBIX TEXHOJIOIMI U MaTEpUasOB.

B nnane perienus 3a1a4 BOCIUTAHUS, Pa3BUTUS U COLMATU3AIMH O0YyYaIOLINXCS IPUHATHIC
IIPOrpaMMOIl 10 XUMHUHU IIOAXOAbl K ONPEICIICHUIO COAEPXKaHUS M IOCTPOEHUS IpeIMeTa
IpeaycMaTpuBaoT GOPMUPOBAHKE Y 00yUaIOIINXCS YHUBEPCATIbHBIX YUEOHBIX JEHCTBUH, HMEIOLIX
0a30Boe 3HAUCHHE NIl PA3TUYHBIX BHUJOB JAEATEIBHOCTH: PELICHUS MpoOieM, TOUCKa, aHalu3a U
o0paboTku wuH(pOpMAIMK, HEOOXOAMMBIX JUISI HPUOOPETEHUS ONbITa IMPAKTUYECKOH U
HCCIIE0BATENbCKON NE€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUM XUMHH.

B npakTuke npenogaBaHus XUMHH KaK Ha YPOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus Tak U Ha
YPOBHE Cpe/iHero o01ero o0pa3oBaHus, IpU OMPEACICHUN COAEPKATEIbHON XapaKTePUCTUKH LieIen
U3yYEHUs IpeaMeTa HalpaBICHUEM IEPBOCTENIEHHOM 3HAYMMOCTH TPAJULMOHHO INPU3HAETCA
¢dbopMHpOBaHHE OCHOB XHMHYECKOM HayKd KakK o00JacTd COBPEMEHHOTO €CTECTBO3HAHUS,
IIPAKTUYECKOM JEATEIbHOCTH YEIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUpPOBOH KyinbTyphl. C
METOAMYECKON TOUKH 3PEHHUs TaKOM IMOAXOJ K ONPENEICHUIO LIEeNel U3yUeHUsl IpeaMeTa sBIsIeTCs
BIIOJIHE OTIPaBAAHHBIM.

CornacHo JaHHOW TOUKE 3pEHUS INIaBHBIMU LIEISIMU U3Yy4EHUS IpeAMETa « XUMHUsD Ha YPOBHE
cpenHero obuero oOpa3oBaHus Ha 6a30BOM YPOBHE SIBISIOTCS:

dbopMuUpOBaHHE CHCTEMBbl XHMHUYECKMX 3HAHUH KAaK BaXKHEHIIEW COCTaBISAIOIIEH
€CTECTBEHHO-HAyYHOM KapTHUHBI MHpAa, B OCHOBE KOTOPOM JI€KaT KJIIOYEBBIE IOHATHA,
(byHaaMeHTalbHBIE 3aKOHBI U TEOPUH XHMHH, OCBOCHHE SI3bIKa HAayKH, YCBOGHHE M IOHUMAaHHE
CYIIHOCTH JOCTYIHBIX 0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUEH MX
pa3BUTHS U CTAHOBJICHMUS;

dbopMHupoBaHUE M pa3BUTHE MPEACTABICHUH O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XMUMUYECKUX PEaKIfii, HEOOXOIUMBIX JJIsl PUOOPETEHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB
U XUMHYECKHX SIBIICHUH, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U MIOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JEATEIHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U O0BSICHEHHEM
XMMHYECKOTO HKCTIIEPUMEHTA, COOTIOACHNEM MpaBMJl 6€301acHOTO 00paIeHHs C BeIECTBAMH.

Hapsiny ¢ s3tum coneprkarenpHas XapaKTepUCTHKA LIeJIed M 3aJad U3y4yeHHUs IpeaMeTa B
IIpOorpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBUM C HOBBIMU IIPHOPUTETAMHU B
cucreMe obmiero cpeanero oopasosanusi. CerofHs B NMPENoAaBaHUM XMMUU B OOJbIIECH CTENEeHU
OT/AaETCs MPEANOUTECHUE MPAKTHYECKONH KOMIIOHEHTE COfIep:KaHusl 00ydeHHUsl, OpPUCHTUPOBAHHOM Ha
MOATOTOBKY BBITYCKHHMKA MIKOJIBI, BJAJCIOIIET0 HE HAO0OpPOM 3HAaHUH, a (QyHKIMOHATBHOU



IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSMH aKTUBHOTO MOJTyYEHHsI 3HAHUH U IPUMEHEHUS UX B
peasbHON KU3HM IS PEIICHUS PAKTHUECKUX 3a/1ay.

B 5T0i1 cBs3M Npu M3y4EeHUU MpeaMeTa «XUMUsS» JOMHHUPYIOIIee 3HaYCHHE MPUoOpeTaoT
TaKue e U 3a7a41, KakK:

ajanTanys o0ydJarounxcst K YCJIOBUSAM JMHAMUYHO Pa3BHBAIOLIETOCS MHpPA, (POPMHUPOBAHUE
MHTEJUIEKTYaJdbHO pA3BUTONH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TIPUHSATHIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX >KU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMU U MX NPUMECHEHUEM;

(dopmupoBanue y 00yJaromuXcs KIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMITETCHIINH ), UMEIOIINX
YHHUBEpCAJIbHOE 3HAYCHHE ISl PA3JIMYHBIX BHUJIOB JCSATEIBHOCTH: pEIICHHs MpoOieM, IMOHCKa,
aHanmu3a W 00paboTku MHpOpMANMK, HEOOXONUMBIX IS MPUOOPETEHHUS OMbITa JEATEIBHOCTH,
KOTOpasl 3aHMMAaeT BaXHOE MECTO B IIO3HAHWM XHMHUH, a TaKkKe IS OLEHKH C MO3UIUN
HKOJIOTUYECKOM O€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX MPOLECCOB HA OPraHUu3M
4eJI0BEeKa U MIPUPOAHYIO CPeay;

pa3BUTHE IO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAJbHBIX M TBOPUECKHUX CHOCOOHOCTEH
00y4JarolMXCs: CHOCOOHOCTH CaMOCTOSITENIbHO IPHOOpETaTh HOBBIE 3HAHUS MO XUMHUH B
COOTBETCTBUH C >KU3HEHHBIMH MOTPEOHOCTSMH, HCIOIB30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHH JJIsi TIOMCKA W aHaju3a y4eOHOM M HayyHO-HOMYISIpHOW HMH(OpMAIMH XMMUYECKOTO
COZIepIKaHMUS,

¢dopMupoBaHUEe U pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO MBIIUICHUS,
HaOII0AATEIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH,
IIPY TUIAHUPOBAHUU U MTPOBEICHUN XUMHUYECKOTO SKCIICPUMEHTA;

BOCIMTaHUE y 00y4aromuMXxcsi yOS)KIEHHOCTH B TYMAaHHUCTUYECKOM HANpaBIeHHOCTH XHUMMUHU,
e€ BaXXHOH pONM B pEUICHHH TIOOATBHBIX MNPOOIEM pPalMOHATIBLHOTO IMPHUPOIOIIONH30BAHNS,
MIOTIONTHEHUSI DHEPIreTHYECKUX PECypCOB M COXPAaHEHHsS NPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEpPEeKHOTO OTHOLICHHS K MPUPOJE U CBOEMY 3I0POBBIO, a TaKXke MPHOOpETeHUs
OTBITa WCHOJb30BAHUS TONYUYEHHBIX 3HAHUW JUIS MPUHATUS TPAMOTHBIX PEIICHHH B CHUTYaIHX,
CBSI3aHHBIX C XUMHUECKUMHU SIBIICHUSIMH.

[lenn u 3amaum M3ydeHUs MpenMeTa «XHUMHUS» TOMYYWIM TOAPOOHYI0 METOIUYECKYIO
UHTEpHpeTanuio B pasaene «llmaHupyemble pe3ynbTaTbl OCBOEHHUS MPOrpaMMbl IO XHMHUN,
Omarozmapst uemy oOecredeHo YETKOe MPEACTaBICHHE O TOM, KAKHe 3HAHUS U YMEHUS UMEIOT MPsiMoe
OTHOUICHUE K pean3alyui KOHKPETHOU eIH.

IInanupyemblie pe3ybTaThbl 0CBOCHHUS y4eOHOIO NMpeaMeTa

denepanbHblii  TOCYJApCTBEHHBIM  00pa30BaTelbHbIM  CTaHIAPT CpPEeIHEero  OOIIero
0o0pa3oBaHMs YCTAHABIMBAET TPEOOBaHMA K pe3ylbTaraM OCBOCHHs OOyYalOIMIMMUCS MPOTPaMM
cpeaHero oobmero oOpa3oBaHHs (JIMYHOCTHBIM, METaNpeIMETHBIM U TpeaMeTHbIM). HayuHo-
METOINYECKON OCHOBOM Isl pa3paboTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOSHHS IIPOrPaMM CPETHETO
o011ero o6pa3oBaHus SBJISETCS CUCTEMHO-JIEATEIbHOCTHBIN TIOAXOI.

B coOTBETCTBUM € CHUCTEMHO-IAEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpe JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHUS IpeAMEeTa «XUMHs» Ha YypOBHE CpeaHero oOIiero o0pa3oBaHUs BbIJIEICHBI
CIIEAYIOIINE COCTABIIAIOILNE:

OCO3HaHWe OOYYarOIIMMHUCS POCCUICKON T'pa)IaHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIILHOCTU U CAMOOIIPEIEIICHUIO;

HaJIMYMe MOTUBAIMU K 00YUYEHHUIO;

IEJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEXKICHHH JIMYHOCTH HAa OCHOBE KIIHOUEBBIX
LEHHOCTEH U MCTOPUYECKUX TPaJUIUil 6a30BOI HAYKHU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIIMXCS PYKOBOJCTBOBATbCsS B CBOEH JEATENBHOCTH



LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIMMU IIE€JIOCTHOM CHCTEME XUMHUYECKOTO
o0pa3oBaHus;

HAJTMYUE TPABOCO3HAHUS SKOJIOTUYECKON KyJIBTYPhl U CIOCOOHOCTH CTAaBUTH IIEJIU U CTPOUTH
KU3HECHHBIC TIJIaHBI.

JIM9HOCTHBIC Pe3yabTaThl OCBOCHUS MPEeIMeTa « XUMUS JTOCTUTAIOTCS B SAMHCTBE YUeOHOM
U BOCHHUTATEIbHON JIEATETbHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMHM, COLIMOKYJIBTYPHBIMH,
JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMH U WJ€aJaMU POCCHICKOTO TpaKJaHCKOTO OOIIecTBa,
MPUHITHIMU B OOIIECTBE HOPMAMH W TIPaBUJIAMHU TOBEACHUS, CIOCOOCTBYIOIIMMH IpoIieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTU O0YJIAFOIIIUXCS.

JIM9HOCTHBIE Pe3ynbTaThl OCBOCHHS MpEAMETa «XUMHS» OTpaxaloT CHOPMUPOBAHHOCTH
OTIBITa TIO3HABATEIHPHON U MIPAKTHYECKOU JIEATEIHHOCTH 00YUAIOMIMXCS TI0 PeaM3aliy MPUHATHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpask1aHCKOTO BOCITUTAHUSA:

0CO3HaHMsI 00YUYaAIONTUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U OOS3aHHOCTEH, YBAXKCHHS K
3aKOHY U MPABOIOPSAKY;

MPEACTABICHUS] O COLMAJIbHBIX HOPMaX W TMpaBWIaX MEXKIWYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOW NEATEIHLHOCTH MPU CO3IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATEIBHBIX 337124, BHITOJTHEHUH XUMUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY M apTyMEHTHI JAPYTUX
MIPH aHAJTN3E PA3INYHBIX BUIOB yUeOHOU ACSITENTLHOCTH,

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

LIEHHOCTHOTO OTHOIIEHUS K UICTOPUUECKOMY U HAyYHOMY HACIEANIO0 OTEYECTBEHHOU XUMUU;

YBa)KCHUS K MPOIIECCY TBOPUECTBA B O0JIACTH TCOPHH U MPAKTHUECKOTO MPUMEHEHHSI XUMUH,
OCO3HAHHUS TOTO, YTO JOCTH)KEHHUSI HAYKU €CTh Pe3yNIbTaT JIUTEIbHBIX HAOMIONEHUH, KPOTIOTIUBBIX
SKCIIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSIHHOTO TPYy/la YYE€HBIX U MPAKTUKOB;

WHTEpeca U TI03HABATEIHHBIX MOTHBOB B MOJIyYCHUU U MOCICIYIOIEM aHaTN3e HHPOPMAIHH
0 MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XUMUM;

3) IyXOBHO-HPAaBCTBEHHOT'O BOCTIUTAHMUSI:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHNUS;

CIIOCOOHOCTH OIICHMBATH CUTYAIlMH, CBSI3aHHBIE C XUMUYCCKUMU SIBICHUSMU, U TIPUHUMATD
OCO3HAHHBIE PEILIEHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTM OLEHHMBATh CBOE MOBEACHUE M TOCTYNKH CBOMX TOBapUIIEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIIKOB;

4) hbopMHUpPOBAHUS KYIBTYPHI 310POBBSI:

MOHMMAaHUs IICHHOCTEH 3I0pOBOTO M 0O€30MacHOr0 o0pa3a »KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOroeHus mpaBui 6€30MacHOTO OOPAIICHHS C BEIECTBAMH B OBITY, TOBCETHEBHOM KU3HU
U B TPYAOBOH AESATEIBHOCTH;

MOHUMAaHUS IEHHOCTH MPABWJI MHANBUAYATBHOTO M KOJUICKTUBHOTO O€30MaCHOTO MOBEACHUS
B CUTYaIUSX, YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIIONIEH;

OCO3HAHMsI TIOCIEACTBHA M HENPUATUS BPEIHBIX NPUBBIYCK (YIMOTPEOJIICHUS alKOTOJS,
HapKOTHKOB, KypeHUs);

5) TpyIOBOTO BOCIIUTAHUS:

KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIENOBATENILCKOW  JESTEIbHOCTH,
OOILECTBEHHO MOJIE3HOM, TBOPUECKOH U APYTHX BUIAX JIESATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTH€ B PEHICHUH MPAKTUYECKUX 3a/lad COLMAIbHOU



HaIpaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, LIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YyUYSHHIO IPOoQeCccuii pa3IMyHOro poja, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYLY, JHOIAM TpyJa U pe3yiabraTaM TPyAOBOH I€ATEIbHOCTH;

TOTOBHOCTU K OCO3HaHHOMY BBIOOPY MHIMBHUAYaJTbHON TPAeKTOpUU 0Opa3oBaHus, OymyIien
npodeccun M peaau3alii COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
crocoOHOCTEN K XUMUH, HMHTEPECOB U MOTPEOHOCTEH 00111eCcTBa;

6) PKOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTUYECKH 11€J€CO00Pa3HOT0 OTHOIIEHHS K MPHUPOJE, KaK MCTOYHUKY CYIIECCTBOBAHUS
’KM3HHU Ha 3emIie;

MOHUMAaHMA TIOOAJBHOTO XapakTepa SKOJIOTMYECKUX MHpoOieM, BIUSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE NMPUPOIHON U COLIMATIBHOM CPEBI;

OCO3HaHUsI HEOOXOAMMOCTH WCIOJIb30BAaHUS JOCTHKEHUH XUMHH Ul PEUICHHs BOIPOCOB
PalMOHAaIBLHOTO IPUPOIOTIOIB30BAHNS;

AKTUBHOTO HENPUATHS ACHUCTBUM, NPUHOCAIIMX BPEN OKPYXKAIOUIEH MPUPOIHOU Cpele,
YMEHHUSI TPOTHO3MPOBATh HEOJIAroNMpHUATHBIE HKOJIOTUYECKHE MOCIEACTBUS TMPEeNPUHUMAECMbIX
JNEUCTBUN U NIPENOTBpaLIaTh UX;

HaJIM4YUs Pa3BUTOIO SKOJIOTMYECKOTO MBIIUIEHHS, AKOJIOIMYECKON KYJIBTYpBhl, OIbITa
NESATEIBHOCTH  DKOJIOTMYECKOW  HApaBICHHOCTH, YMEHHUS  PYKOBOJACTBOBarbCsi HUMHU B
M03HABATENIbHONW, KOMMYHHKATUBHOW M COIIMAIBLHON MpPAKTHKE, CHOCOOHOCTH M YMEHHs aKTUBHO
MIPOTUBOCTOATH UICOIOTUN XeMo(hoOuu;

7) HIEHHOCTH HAy4YHOTI'O IO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHd 1 00IIeCTBEHHON TPAKTHKY;

NOHUMaHMA CHeUu(pUKH XUMHHA KaK HayKd, OCO3HaHHs e poid B (OPMHPOBAHUHU
palMOHAFHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LIEJIOCTHOTO IMPEACTAaBICHUS 00 OKpYyKarollem
MUpE KaK O €IMHCTBE IPUPO/bI U YEJIOBEKA, B IO3HAHUU IPUPOIHBIX 32aKOHOMEPHOCTEHN U pELIEHUH
npo6ieM coXxpaHeHHUsI IPUPOIHOTO PABHOBECHS,

yOeXIEHHOCTH B 0CO00N 3HAYMMOCTH XHMHH JUJISI COBPEMEHHOW NHMBWIM3AIHMH: B €&
TYMaHUCTHYECKOW HAINPaBICHHOCTH W BaXHOM pOJM B CO3JAHWM HOBOW 0a3bl MaTepHalbHOU
KyJBTYPBI, PEIIEHUH I00ANBHBIX MPOOJIEM YCTOHUMBOIO pPa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
JHEPreTHYECKOM, MUIIEBOIN U IKOIOTUYECKON 0€30MacHOCTH, B PA3BUTUU METUIMHBI, 00€CTICUCHUH
YCIIOBUI YCIIEIIHOTO TPYy/Aa ¥ SKOJOTHYECKU KOM(POPTHOM KHU3HH KaXI0TO WiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTU: IIOHMMaHUS CYIIHOCTM METOAOB  IO3HAHHA,
UCTIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJTy4YaeMble 3HAHHS IS
aHanu3a U OObSICHEHUS SIBIICHUI OKPYXKAIOIIEr0 MUpa M MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS
nenarb 00OCHOBAaHHbIC 3aK/IIOYCHUSI HA OCHOBE HAyYHBIX (DPAaKTOB M MMEIOLIUXCS JAaHHBIX C IENBIO
IIOJIyYEHUS JOCTOBEPHBIX BBIBOZOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XMMUYECKUE 3HAHUSA [T PEeIICHHs TpoOieM B
peanbHbIX JKU3HEHHBIX CUTYaLUsX;

MHTEpeca K MIO3HAHUIO U UCCIIE0BATENBCKOMN 1EATENbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpPa30BaHHIO M C€aMOOOpa30BaHUIO, K
aKTHBHOMY TIOJIy4E€HHUIO HOBBIX 3HAHUN IO XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax MpohecCHOHATBHOMN NesITeTbHOCTH.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTO npenMeTa « XUMUsD» Ha YPOBHE CPEIHETO
o0rero 06pa3oBaHMs BKIIOUAIOT:

3HAUUMBbIe s (OPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOMIMXCS MEXIUCIHUILTTHHAPHBIC



(MexnpeaMeTHbIe) O0IIeHAayYHbIe TIOHATHS, OTPaXKAaIoIIKe 1EI0CTHOCTh HayYHOH KapTUHBI MHpa U
cneun(uKy METOJOB IMO3HAHMUS, HCIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
SHEPIus, SIBICHUE, IPOIECC, CUCTEMA, HAYYHbIN (DAKT, MPUHIHIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBAaHNE, HAOMIOEHIE, U3MEPEHHE, IKCTIEPUMEHT U JpYyTHe);

YHHMBEpCaJIbHbIe YUeOHbIe AeUCTBUS (TI03HABATEIbHbIC, KOMMYHHKATUBHBIC, PETYIIATUBHBIC),
obecnieunBarone (popMupoBaHue (YHKIMOHATBLHONW I'PaMOTHOCTH M COLUAIBLHOW KOMIIETCHIIMU
00y4Jarommxcs;

CIOCOOHOCTh ~ OOYyYaroIMXCS ~ MCIOJIb30BaThb  OCBOGHHBIE  MEXAMCLUUILUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHHUS U YHUBEpCAIbHbIE YUeOHbIE eHCTBUS B I03HABATEILHOM M COITMATIbHON
MIPAKTHUKE.

MeranpeaMeTHble  pe3ylbTaThl  OTPAKAIOT —OBJAJCHUE YHUBEPCAIbHBIMH  YYEOHBIMHU
MO3HABaTENIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBHSMHU.

OBnazneHre YHUBEPCATHHBIMU YUECOHBIMU TIO3HABATEIHHBIMU JICHCTBUSMU:
1) 6a3oBbIC JIOTUYECCKHUE JICHCTBHS:

CaMOCTOSITENIBHO  (DOPMYIHPOBaTh H  aKTyaJIM3UpOBaTh MpoOIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeNeNATh LETu JeATEIbHOCTH, 3a/laBas HapamMeTpbl U KPUTEPUM HUX JIOCTHXKEHUS,
COOTHOCHUTD PE3YJbTaThl ACSITEIBHOCTH C MMOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUJICHUS — BBIAEATH
XapaKTepHble NPHU3HAKM TOHATMM M  yCTAHABIMBAaTh MUX  B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHSATHUS JIJIs1 OOBbSICHEHUS OTJIENBbHBIX (DAKTOB U SIBICHU;

BBIOMpATh OCHOBAHMS U KPUTEPUU IJIs KIIACCU(PUKAIIUU BEIIECTB U XUMHUECKUX PEAKIUi;

YCTaHABIIMBATh NPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY M3YyYaeMbIMU SIBJICHUSIMU;

CTPOUTDH JIOTUYECKHUE PACCYKIEHUS (MHAYKTUBHBIC, I€TyKTUBHbIE, 10 AaHAJIOTUH), BBISBIISATh
3aKOHOMEPHOCTH W TMPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHMPOBaTH BHIBOIBI W
3aKJIIOUCHHS;

MPUMEHATh B MPOLECCE MO3HAHMS, UCIIOJIIb3YyeMble B XMMUU CHUMBOJIMUYECKUE (3HAKOBBIC)
MOJIENH, TIPe0OpPa30BLIBATE MOJCIBHBIC MPEICTABICHUS — XUMHYECKUI 3HAK (CHMBOJI) 3JIEMEHTA,
XuMu4deckas GopMysa, ypaBHEHHUE XUMUYECKON peakluy — P PEIICHUH YIeOHBIX TO3HABATEIBHBIX
U TPAKTUYECKUX 3aJad, MPUMEHSITh HA3BaHHBIC MOJEJbHBIC MPEICTABICHUS ISl BBISBICHUS
XapaKTePHBIX MPU3HAKOB U3yUYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUA.

2) 6a30BBIC UCCIICIOBATEIBCKUE IEHCTBUS:

BJIAJI€Th OCHOBAMH METOOB HAyYHOT'O MO3HAHHUS BEILIECTB U XUMHUECKUX PEAKIUN;

dbopmynupoBaTh IMEMd M 3aa4d  WCCICJOBAHUS, WCIIONB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITHPOBAHHBIE BOIPOCHI B KaU€CTBE HHCTPYMEHTA MMO3HAHUS U OCHOBBI JIJISI
(hopMUPOBaHUS THIIOTE3HI 110 MPOBEPKE MPABUIHBHOCTH BHICKA3bIBAEMBIX CYXKICHHI,

BIAJETh HaBbIKAMU CaMOCTOSITEILHOTO IUJIAHUPOBAHUS W MPOBEJCHUS YYCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHUs HAOMIOMaTh 3a XOAOM IPOIecca, CaMOCTOSTEIHHO
MPOTHO3MPOBATh €r0  pe3yabrar, (opMymupoBaTh OOOOMICHUS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIBTATOB HCCIICOBAHUS, COCTABISATH OOOCHOBAaHHBIA OTUYET O MPOACIAHHON
pabore;

nprOOpeTaTh OMNBIT YYCHHYECKOH WCCIENOBaTeIbCKOM H TMPOCKTHOW JEeSATENbHOCTH,
MPOSIBIATH CIIOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOMOB pEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHHIO PA3JIMYHBIX METOAOB MO3HAHUSI.

3) pabota ¢ uHpOpMAIHECi:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX WHGOPMAINH (HAYIHO-TIOMYJSIpHAS TUTEpaTypa



XMMUYECKOTO COJIepKaHus, CIpaBOYHBIe TOocoOus, pecypcsl VHTepHera), aHaAIM3UPOBAaTh
MH(POPMALIMIO Pa3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHUECKU OIICHUBATh €€ I0CTOBEPHOCTD
1 HEMPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampoChl M TPUMEHSTH pa3IMYHbIE METOAbl NpPU TIOUCKE H OTOOpe
uHpOpPMaLIUHU, HEOOXOIUMOMN JJISl BBIITOJTHEHUSI YUEOHBIX 3a/1a4 ONPeaesIEHHOTO TUTIA;

npuoOpeTaTh OMBIT KCHOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANIbHYIO (hOpMy TpeacTaBieHUs HH(POpMaUU (CXEMBI,
rpaduKu, TMarpaMMsl, TaOIUILBL, PUCYHKH U IpyTHE);

UCTIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPENICTBA IPU paboTe ¢ XUMHUYECKON HH(popMaLueit:
NPUMEHATh MEXIpeaMeTHbIe ((PU3nYecKue M MaTeMaTWdyecKue) 3HaKH U CHUMBOJBI, (OPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA HATVISITHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKAaTUBHBIMU I€HCTBUSMU:

3aJ]aBaTh BOIPOCHI MO CYLIECTBY OOCYKAaeMOW TeMBbl B XOJ€ AMAJOra W/WIN JAUCKYCCHH,
BBICKa3bIBaTh  HJAEH, (OpMYyIHpPOBaTh CBOM  TPEAJIOKEHUS  OTHOCUTEIBHO  BBINIOJHEHHUS
MPEJI0KEHHOW 3a1a4H;

BBICTyIIaTh C IPE3EHTALUEN pe3yJbTaToB II03HABATEIbHOW JESATEIIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIIOJHEHUH XUMHUUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOM pabOTHl MO MCCIIEOBAaHUIO CBOWCTB M3y4YaeMbIX BEILIECTB, pealn3aluu y4eOHOTo
npoekTa u (GOPMYIUPOBATH BBIBOJABI 10 pe3ylbTaraM IMPOBEAEHHBIX HCCICIOBAaHUN IMyTEM
COIVIACOBAHMS MO3HMLIUHI B X0/1€ OOCYKJICHHSI U 0OMEHAa MHEHHUSIMHU.

OBnazneHne yHUBEpPCAIbHBIMU PETYISITUBHBIMU AEHCTBUAMMU:

CaMOCTOSITENIbHO TIIJIAHUPOBAaTh U OCYIIECTBIATH CBOIO IIO3HABATENIBHYIO JEATEIBLHOCTD,
ompenensis e€ IeTd W 3aJa4d, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeJlaraéMblii  aNTOPUTM JACUCTBUI TpPU BBHINOJIHEHUH YUYEOHBIX M HCCIEIOBATENBCKUX 3a7ad,
BbIOMpaTh HambOosee 3(h(HEeKTUBHBINA CIOCOO0 MX pEIIeHUs ¢ YYETOM MOJIYYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEaKIUIX;

OCYULIECTBIIATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKHU.

[TpeameTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl CpEeTHEro 00Iero o0pa3oBaHus MO0 XUMUHU
Ha 0a30BOM ypOBHE OPHEHTHUPOBAHBI Ha 0OECIIeUeHUE MPEUMYIIIECTBEHHO 00111e00pa3oBaTeIbHON U
OOMIEKYIBTYpHOUM TOArOTOBKH oOOyuaromuxcsi. OHM BKIIOYAIOT crenuduyeckue s y4eOHOro
npeaMera « XuMUs» HaydHbIE 3HAHHS, YMEHHS U CTIOCOOBI ISMCTBUI 0 OCBOCHHIO, MHTEPIPETALIUN
U 1peoOpa3oBaHUIO 3HAHUM, BUIBI JEATEIBHOCTU IO MOJTYYEHUIO HOBOTO 3HAHUS M IMPUMEHEHHUIO
3HAaHUHM B pa3iIMYHBIX YYEOHBIX W pEaIbHBIX XU3HEHHBIX CUTYallMsX, CBS3aHHBIX C XuMuei. B
porpamMMe 1o XUMUU MPEIMETHBIE Pe3yNbTaThl IPEICTABICHBI 110 TO1aM U3YUYEeHHUSI.

K xonmy o6yuenus B 10 kimacce npenMeTHbIe pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI 0 XMMHUYECKOM COCTABISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHpa, POJIM XMMHUH B TO3HAHUU SIBICHUHA TPUPONBI, B (OPMUPOBAHMHM MBIIUICHUS U
KyJBTYPBI TMYHOCTH, €€ (PYyHKIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS TPAKTUIECKUX
3a71a4 U HKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpejie;

BJIAJICHHE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPask BKJIIOYAET:

OCHOBOIIOJIATAIONINE MOHATUS (XMMHUYECKUI 3JIEMEHT, aTOM, HJIEKTPOHHAs 000J0YKa aToMa,
MOJIEKYJIa, BAJIEHTHOCTB, JJIEKTPOOTPHULIATEILHOCTh, XUMUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTast U COKpaliEHHas), MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00BbEM, YITIEPOAHBIN CKEJET,
(byHKUMOHANbHAS TpPYyNIa, paauKald, H30MepHusi, H30MEpbl, TOMOJOTHYECKHUN psiji, TOMOJIOTH,



YIIIEBOAOPO/BI, KMCIOPOA ¥ a30TCOAEPKALIUE COSAUHEHUS, MOHOMED, ITIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS);

TEOpPUU U 3aKOHBI (TEOpHUs CTpoeHus opraHuueckux aemecTB A.M. bymieposa, 3akoH
COXpaHEHUsI MacCChl BEIIECTB);

3aKOHOMEPHOCTHU, CUMBOJIMYECKHH SI3bIK XUMUU;

MHUPOBO33pEHUYECKNE 3HAHMSL, JIEXKAIUE B OCHOBE NOHMMAHUS IPUYMHHOCTU U CUCTEMHOCTH
XMUMUYECKUX SBJICHUH, (PaKTOIOTHUECKHE CBEJICHUS O CBOWCTBAX, COCTABE, MTOyYEeHUH 1 0€301T1aCHOM
UCTIOJIb30BaHUM BAKHEHIINX OPraHWYECKUX BEIIECTB B OBITYy W NPAKTHUYECKOW JEATENbHOCTH
4eJI0BEKa;

c(hOpMHPOBAHHOCTb YMEHUH BBISBIATH XapaKTEepHbIC MPU3HAKH MMOHATUH, YCTAHABIMBATH UX
B3alMOCBSI3b, HCIIOJb30BaThb COOTBETCTBYIOLIUE IOHSTHS IPU ONUCAHUU COCTaBa, CTPOEHUS H
IIPEBPALICHUI OPraHUYECKUX COCIUHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOJb30BAaTh XUMHYECKYIO CHUMBOJHKY MJISI COCTaBICHUS
MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (GOPMYS OPraHUYECKHX BEIIECTB U
YpaBHEHUI XMMHYECKHMX PEaKLMi, N3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OPraHWYECKUX BEIECTB IS
WUTIOCTPALMM UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPHHAICKHOCTh M3YYEHHBIX OPTaHUYECKHX
BEIIECTB 110 X COCTaBY M CTPOCHUIO K ONpeIeIEHHOMY KJ1acCy/TpyTIe COeNMHeHUH (YIIIEBOAOPOIBL,
KHCIIOPOJ M Aa30TCOJEpIKallue COEAVHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), NaBaTb WM
HazBaHuA 1o cuctemarndeckod HomeHkinarype (IUPAC), a Ttaxke NpHUBOAWUTH TpPUBHAJIBHBIC
Ha3BaHUS OTHEJIbHBIX OPraHMYECKHUX BEIECTB (3TUJIEH, IPOIMWIIEH, aleTUJIEH, STHICHIVIMKOJIb,
DMLepuH, Qenon, QopManbaerui, ameTanbAerul, MypaBbUHAs KHCIOTA, YKCYCHas KHCIOTAa,
OJICMHOBAsI KUCJIOTa, CTeApUHOBAs KUCIIOTA, IIIIOK03a, (PYKTO3a, Kpaxmall, LEeJUTI0I03a, ITIHIIKH);

c(OPMHPOBAHHOCTh YMEHHS OIPEACNATh BUABI XHUMHUYECKOH CBSI3M B OPraHUYECKHUX
COEIUHEHMAX (OJUHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI NPUMEHSTH MOJOKEHUS TEOPHUH CTPOCHHS OPTaHUYECKHX
BemiecTB A.M. BymiepoBa aiisi OObsSCHEHHUS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa H
CTPOCHMSI; 3aKOH COXPAHECHMS MAaCChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHMH XapaKTepu30BaTb COCTaB, CTPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA TUIIMYHBIX INPEACTABUTEIEH pa3INYHBIX KJIACCOB OPraHMYECKUX BEILECTB
(MertaH, 3TaH, TUJICH, IPOIWIICH, alleTUiieH, OyTaaueH-1,3, metunOyraauen-1,3, 6eH301, METaHO,
ATAHOJ, ATHJICHIJIUKONb, TIMLEPUH, (DEHOJ, aleTalbAeTui, MypaBbUHAs W YKCYCHas KHUCIIOTHI,
IJII0KO3a, Kpaxmall, LeJUII0I03a, AMMHOYKCYCHas KUCIIOTa), WUIIOCTPUPOBAaTh T€HETUUECKYIO CBSI3b
MEXAy HHMMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHUX pPEaKUUN C MCIOIb30BAHUEM
CTPYKTYPHBIX (POpMYT;

c(hOpMHPOBAHHOCTb YMEHHS XapaKTEPU30BaTh HCTOYHUKH YIJIEBOIOPOIHOTO CHIPbs (HE(TH,
NPUPOAHBIA Ta3, yrojb), CIOCOOBI WX NEPEepadOTKHM U IMPAKTUYECKOE MPUMEHEHHE IMPOAYKTOB
nepepadoTKu;

c(hOpMHPOBAHHOCTb YMEHUH MPOBOAUTH BBIYMCICHUS [0 XUMUYECKUM YPaBHEHUSAM (MacCCHI,
00b&Ma, KOJTMUECTBA MCXOJHOTO BEUIECTBA WIJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OZHOI'O U3 UCXOAHBIX BELIECTB WM IIPOAYKTOB PEAKIIUH);

c(hOopMHUPOBAHHOCTh YMEHHUI BIaJIeTh CUCTEMON 3HAHWI 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, UCTIONIb3YEMbIX B XMMHHU MIPHU U3YUYEHUH BEIIECTB U XUMUYECKHX SIBICHUH (HaOMoneHHe,
U3MEpPEHHE, SKCIIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUA I
IIPUHSTHSL PELIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M HX
IIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh yYMEHHUH COONIOAATh MpaBHJIA IOJIb30BAaHUS XMMUYECKOH MOCYyIoW M



nabopaTopHBIM 00OPYIOBaHUEM, a TaKXkKe MpaBUiia OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSMU 110 BBIITOJHEHUIO JTA00PaTOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBINOJMHATH XUMHUYECKUH HKCIIEPHUMEHT
(mpeBpalieHus OpraHMYECKUX BEIIECTB NPU HArpEeBaHUM, IOIYYEHUE STHIIEHA W HM3YUYCHHE €ro
CBOMWCTB, KaY€CTBEHHBIC PEAKIIMU OPTaHUYECKHUX BEILECTB, JEHATypalus OeKOB IPH HAarpEeBaHMHU,
I[BETHBIC PEaKINK OCTKOB) B COOTBETCTBHHM C MPABUIIAMU TEXHUKH O€30MaCHOCTH MPHU OOpAIICHUH C
BEIIECTBAaMU M J1a0OpaToOpHBIM OOOPYIOBaHUEM, MPEACTABIATH PE3YJIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B (POpPME 3aITUCH YPAaBHEHHH COOTBETCTBYIOLINX PEAKIUN U (POPMYIHPOBATH BHIBOJIBI
Ha OCHOBE ATHUX PE3YNbTaTOB;

c(OpMHPOBAHHOCTh YMEHUH KPUTUYECKH AaHAJM3UPOBATh XHMHUYECKYI0 HWH(POPMALHIO,
MOJTy4YaeMyIo U3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBoil nHpopmanuu, IHTEpHET U JpyTux);

c(OpPMHPOBAHHOCTh YMEHMH COONIONATh MpaBHJa HKOJIOTUYECKH IIe1eco00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM JESATETHLHOCTH B IIETISIX COXPAHEHUS CBOETO 3/I0POBbsI M OKpPY KaloIIen
MPUPOIHOM Cpefbl, OCO3HABAaTh OMACHOCTH BO3JIEHCTBHS Ha JXKUBBIE OPraHU3MbI ONPEACIEHHBIX
OpPraHUYECKHMX BEIIECTB, MOHMMAas cmbicy mokaszarens I[TIK, moscHsATh Ha mpuMmepax crocoObl
YMEHBIIICHUS U MPEJOTBPALICHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHNU3M YeJIOBEKa.

Coaep:xanue yueOHOro nmpeamera

Pa3nes 1. OcHOBHBIC NOHATHA OPraHUYECKON XMMMH.

IlosiBieHHME ¥ pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. Ilpeamer u 3HaueHue
OpraHU4eCcKOM XUMUU. MeCTO U 3HaYeHUE OPraHUYECKOM XUMHU B CUCTEME €CTECTBEHHBIX HayK.
[TpuurHBI MHOTOOOpa3usi OPraHUYECKHUX BEIIECTB. YIIIEPOIHBIN CKEJET OPraHMYECKON MOJIEKYIIBL.
Kparnocts xumMndeckoit cBs3u. OCOOEHHOCTh XUMUYECKHX PEaKLUi OpraHMYECKUX COCTUHEHUH.

CrpykTypHass Teopuss OpPraHMYECKUX COEAMHEHHH. XMMHUYECKOE CTPOECHHE KaK MOPSAOK
COCIUHEHHUSI aTOMOB B MOJIEKYJIE COIJIACHO MX BaJeHTHOCTU. OCHOBHBIE TMOJOKEHUS TEOpUU
XMMHUYECKOTO CTPOEHMSI OpraHmdeckux coequHeHuit A.M. bymiepoBa. 3aBUCMMOCTb CBOWCTB
BEILECTB OT XMMHUYECKOIO CTpOeHUsI MOJIeKyIl. M3oMmepus U u3oMepsl.

Knaccuukanust opraHu4eckux COEIUHEHUH. YIIeBOAOpOAbl M HMX (YHKIHMOHAJIHHBIC
npousBoanbie. [loHsaTHe 0 (yHKUMOHANBHON Tpymme. ['omonmorus. IIpuHIMITEI KiIaccUpUKAIUN
OpraHMYEeCKHX coequHeHui. CucreMaTnyeckas MEXAYHapoAHas HOMEHKJIATypa W IPUHIUIIBI
o0pa30BaHMs Ha3BAHHUI OPraHUYECKUX COCTUHEHUH.

Jlemoncmpayuu.

1. Paznoxenue caxapa. 2. Komnekuus opraHMYecKHX BEIIECTB M Marepuaios. 3. Moaenu
OpPraHUYECKHUX MOJIEKYII.

Pasnean 2. YriieBonoponsl.

Anxkanel. CTpoeHue MoJieKysbl MeTaHa. [oMonornyeckuii psij ankaHos. ['omonoru. Mzomepus
U HOMeHKiarypa M3omepuss ¥ HOMEHKIarypa ainkaHoB. (DU3MYECKHE CBOWCTBA aJKaHOB U
3aKOHOMEPHOCTU UX M3MEHEHUs. XMMHUYECKUE CBOMCTBA (Ha MPUMEpPE METaHa U ITaHa): pEeaKLHH
3aMerieHusl (TaJoreHUpoOBaHKE), JETUAPUPOBAHMS KaK CIIOCOOBI TOMYYEHHS BaKHEHMIIMX
COCIMHEHUI B OPraHMYECKOM CUHTE3€, TOPEHHUE METaHa KaK OAWH U3 OCHOBHBIX MCTOYHMKOB TEIUIA
B IIPOMBIIIJICHHOCTH U OBITY, THpoin3. Haxoxaenue B mpupojae U NpuMeHeHue ajakaHoB. [loHsTue o
LUKJIOATIKAHaX.

Ankensl. CTpoeHne Moiekynsl 3TuiaeHa. [oMmonorndyeckuil psin ankeHoB. HomeHkiatypa
ankeHoB. M3oMepus yIIepoOAHOrO CKeJleTa W IIOJIOKEHUsS KPaTHOW CBSI3M B MOJIEKYJaX AJIKCHOB.
@dusnyecKkue CBOWCTBA aJIKEHOB. XHUMHYECKHE CBOWCTBA (HAa IIpUMeEpEe JTUJIEHA): pEeakUuu



NPUCOETUHEHUST (TaJOTeHUPOBAaHKUE, THIPHPOBAHUE, TUApATALUS, TUIPOTaJIOreHUPOBAHME) Kak
cnoco0 monmy4yeHHs (PYHKIMOHAIBHBIX MNPOM3BOJAHBIX YINIEBOJOPOAOB, TopeHHs. Peakuun
IIPUCOCIMHEHMS K romonoraM stuieHa. IIpasuno MapkoBHukoBa. IlonmuMepusanus dTuaeHa Kak
OCHOBHOE HAIpPaBJIEHUE €ro MCNONb30BaHUA. [loNMATHIIEH Kak KpYNMHOTOHHA)KHBIA IPOAYKT
XMMHUYECKOro npou3BoacTsa. [lonydyeHne 3TuieHa B IPOMBIIIJIEHHOCTH (JETUIPUPOBAHKUE ITaHA) U
B J1aboparopu (aeruaparaiys staHona). [IpuMmenenue sTuneHa.

Anxanuensl U Kayuyku. [loHsTHe 00 ankagueHax Kak yIIEeBOAOPOAAX C JIBYMsl JBOWHBIMU
cBszsivu. [lomumepusanus auBuHMia (OyTagueHa-1,3) kak crmoco0 MOTYYEHHS CHHTETUYECKOTO
Kaydyka. HarypaJbHbIN U CHHTETHYECKUH Kaydyku. Bynkanusanusa kayuyka. Pesuna. [Ipumenenue
Kay4yyKa U PE3UHBI.

Anxunbl. CTpoeHHE MOJIEKYJIBl aleTuiIeHa. [ omonornueckuil psn ankuHoB. HoMeHkiaTypa
alnKUHOB. M30Mepus ymIepoJHOrO CKeJeTa U IOJIOKECHMS KPaTHOM CBA3U B MOJIEKYJIE aJIKMHOB.
dusuyecKkue CBOMCTBA aJIKMHOB. XHMMHMUYECKHE CBOWCTBAa (Ha IIpUMEpPE alETWIIEHA): peakLUuu
NPUCOETUHEHUST (TaJOreHUPOBAaHKUE, THIPHPOBAHUE, TUApATALUS, TUAPOTaJIOreHUPOBAHME) Kak
croco0 Moay4YeHHs MOJIMMEPOB U APYTHX MOJE3HBIX MPOIYKTOB, TOPEHUE AlETUIICHA KaK UCTOUYHHUK
BBICOKOTEMIIEPATYpPHOTIO IUIAMEHHU IS CBAPKU U PE3KU METAJUIOB, JUMEPHU3alks U TPUMEpU3aLusl.
[Tonyuyenue anermnena. [IpuMeHenue aneTuieHa.

Apensl. beH3011 Kak MpeICcTaBUTENb apOMAaTUYECKUX YITIEBOAOPOAOB. CTPOEHHE MOJIEKYIIbI
6enzona. dusnyeckue cBoiicTBa OeH30J1a U TONMyIoIa. XUMUYECKUE CBOMCTBA: PeaKkIMK 3aMEeIICHUs
B OEH30JIbHOM KOJIbIIE (TaJOr€HUpPOBAHME, HUTPOBAHME, AJKWIMPOBAHKHE) KaK CIOCOO MOIY4YECHHUs
XUMHUYECKUX CPEACTB 3alllUThl PACTEHUH, NMPUCOECTUHEHUS (TMIPUPOBAHHUE) KaK JOKa3aTeIbCTBO
HETpeIebHOTO XapakTepa OeH301a, peakluy 3aMelieHHs B OOKOBOI Lieny (Ha MpUMETEe TOyosa),
rOpeHusi, OKUCIIeH!s Toiayosa. [IpumeHeHne 6eH3051a U €ro rOMOJIOTOB.

Jlemoncmpayuu.

4. bpomupoBaHMe TeKcaHa Ha cBeTy. 5. [opeHue MeraHa, 3TuieHa, anetuiaeHa. 6. OTHoleHue
MeTaHa, 3TWICHA, alleTHJIeHa U OEH30Jla K pacTBOpaM IepMaHraHara Kaiaus u OpoMHOH Boze. 7.
[Tony4yeHnue sTHIIEHA peakIMen TeruapaTalyy 3TaHoa, aleTHIeHa — THAPOIU30M KapOuaa KabIHs.

JlabopamopHvle onvimui.

1. CocraBnenue mozenei ankaHoB. 2. B3aumoneiicTBue ankanoB ¢ Opomom. 3. CocTaBieHme
MojieNiel HeMpeIeNbHbIX YITIEBOJOPOIOB.

Koumponvuas paboma Ne 1. «YTIeBOAOPOABD.

Pa3nea 3. Kucioponconep:kamue opranndeckmue coeMHeHMs.

Cruptel.  Knaccudukanusi, HOMeHKIaTypa, H30Mepus ChOuprToB. [omonoruyeckuil psng
IIPENCIbHBIX OJHOATOMHBIX CIUPTOB. MeTaHOI M O3TAaHON KakK IpEeACTaBUTEIN IPEACIIbHBIX
OHOATOMHBIX cnuproB. dusnueckue CBOWCTBAa CIUPTOB. XUMHUYECKUE CBOMCTBAa (Ha IpUMeEpe
METaHoJla W 9TaHOJa): B3aMMOJCHCTBHE C HATpUeM Kak CIOCO0 YCTaHOBJIGHUS HaTU4YUs
THJPOKCOTPYIIIBI, PEaKIUs C TaJoreHOBONOPOJAaMHM KaK CHOCO0 MOJMY4YeHHs pPAaCTBOPHUTENCH,
JeTUApaTaIys Kak cocod moryueHust 3TUIIeHa, peaklus TOpeHus (CIIUPTHI KaK TOTUIMBO), OKHCIICHHUE
B anpaerui. [lodydeHne meraHona W3 CHHTE3-ra3za M dTaHona (OpOXKEHHE TIIOKO3bI, THUApATalus
STHJIEHA, IIeJI0YHON THAPOIIN3 rajorenstana). [lpumenenue metanona v 3TaHona. @u3noI0ruyeckoe
JEHCTBAE METAHOJA U 3TAaHOJIA HA OPTaHU3M YEJIOBEKA.

OTHICHINIUKOIb H TIANCPHUH KaK MPEACTAaBUTCIN MPCACIBbHBIX MHOIOATOMHBIX CITUPTOB.
HonyquHe STUJICHITIMKOJIA OKHCJICHHUC JOTUJICHA BOJHBIM paCTBOPOM IICpMaHIraHaTa KaJlvs.



@uU3NYECKUE CBOWCTBA JTWIECHIVIMKOIS M DIMIEPUHA. XHMHYECKHUE CBOKWCTBA MHOI'OATOMHBIX
CIIUPTOB: PEaKlUU C HATPUEM, FAIOT€HOBOAOPOAAMU, a30THOM KMCIOTOM. HuTpommuuepuH u ero
paznoxkenue. KadecTBeHHas peakluss HAa MHOTOAQTOMHBIE CHUPTBI M €€ TIpUMEHEHUe
JUISl pacCIiO3HaBaHUs IIMLEPUHA B COCTABE KOCMETHYECKUX CpeACTB. lIpakTHueckoe npuMeHeHue
STUJICHIJIUKOJIA U IIMLIEPUHA.

®enon. Crpoenue mMonekyns! (eHona. Pusnueckue cBoiicTBa GpeHona. Bzaumuoe BiusHue
aTOMOB B MoJjeKyne (eHoma. XMMHUYECKUE CBOMCTBA: B3aUMOJACHCTBHE C HATPUEM, THIPOKCHIOM
HaTpus, OpomoM, pa3z0aBieHHOM a30THOW  kucinoTod. DeHonpopmanpAerHaHAsS — CMOJIA.
KauecTtBennsle peakiuu Ha Genoin. [Ipumenenue penona. TokcndHOCTh QeHomna.

Anpaerunpl v keToHbl. KapOoHWIbHAS U albAeTUAHAS TPyIbl. HOMEeHKIaTypa aabaeruaoB U
KEeTOHOB. MeTtaHanb ((popManbIerua) U 3TaHajb (aeTanbAery) Kak IpeCTaBUTeNId MPEaeIbHBIX
anbACTUIOB. ALIETOH KaK MPEACTaBUTENb KETOHOB. PU3nuecKue CBOMCTBA albJETU/IOB U KETOHOB.
XUMHUYECKHUE CBOMCTBA (peaKusi OKUCICHUS B KUCIOTY U BOCCTaHOBIJIEHUsI B criupT). KauecTBeHHbie
peakuuMyd Ha albJCTHAHYIO Tpynmy (peakimus «cepeOpsHOro 3epkalia», B3aUMOJCHCTBUE C
ruapokcugom memu (1)) m ux npumeneHue A OOHAPYKEHUS TMPEACTBHBIX aNbJIETHIOB B
MIPOMBIIIUICHHBIX CTOYHBIX BOAAaX. TOKCHMYHOCTH anbAerujioB. [loidyueHue anbAeruoB U KETOHOB.
[Mpumenenne hopManbaeruaa, aleTanbIeriIa U aleToHa.

KapOonossie kuciotsl. KapbokcunbHas rpynmna. HomeHknaTypa oHOOCHOBHBIX KapOOHOBBIX
KUCIOT. Pu3nvecKkre CBOWCTBA KapOOHOBBIX KHCIOT. MypaBbHHAsi M YKCyCHas KHCJIOTBHI Kak
NPEACTaBUTENIM  TPEAETbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KucnoT. IlpencraBinenue o
apomarndyeckux  (OeH30lHAas), HeNpeleNbHbIX (aKpWUioBas, OJICMHOBAs), JAUKAPOOHOBBIX
(maBeneBas), TUAPOKCUKAPOOHOBBIX  (MOJIOYHAs, JUMOHHAs) W  BBICHIMX  KapOOHOBBIX
(manbMHUTUHOBAasE M CTEApUHOBAsA, OJIEMHOBAas) KucioTax. [lomyueHne KapOOHOBBIX KHCIOT
(OKHCIIEHHE aNbJETUIIOB, MEPBUYHBIX CIHMPTOB, TOMOJIOTOB OeH30ia). Crnenuduueckue crocoObl
IIOJly4YEHUsI MYPaBbUHOW M YKCYCHOM KHCIOT. XMMHMUYECKHE CBOWCTBAa (Ha NpUMEpE YKCYCHOM
KHCIIOTBI): pEakIMM C MeTallylaMH, OCHOBHBIMM OKCHJAaMH, OCHOBAaHUSIMU U COJISIMH Kak
MOATBEP)KICHUE CXOACTBA C HEOPTaHMYECKUMHU KHCIIOTaMH, peakiys 3TepuuKaliu Kak crocod
MOJYYECHUsI CIOXKHBIX 3(UPOB, TaJOreHUPOBAHUE IO O-yIIepomHOMYy artoMmy. IlpumeHenue
MYpaBbUHOM, YKCYCHOM 1 OCH30MHOMN KUCIIOT.

Crnoxuble 3¢pupbl. CIoXHbBIE 3PHUPBI KaK TPOTYKTHI B3aUMOICHCTBHS KapOOHOBBIX KHCIIOT CO
cnupramu. HomeHkmnarypa cinoxHbIx 3¢upoB. ['uaponus cnoxHsx 3¢upos. [IpuMeneHne cioxHbIX
5GHUpOB B MEAMILMHE, MUIIEBOM W Map(IOMEPHON MPOMBIIIIICHHOCTH B MOJYYEHHU MOJIMMEPHBIX
MaTepHasoB.

Jlemoncmpayuu.

8. OxucneHue 3TaHona B anpiaerul. 9. KauectBeHHbIe peakiiMi HA MHOITOATOMHBIE CIHMPTHI.
10. PactBopuMoOcCTb (peHONIA B BOJIE IIPU OOBIUHOM Temneparype u npu HarpeBanuu. 11. [Tomyuyenue
¢denonara nHarpusa. 12. Ocaxzaenue ¢Qenona u3 pactBopa (eHonsATa HATPHUS MOJ IEHCTBHEM
yrinekucioro rasa. 13. KauectBennsie peakunu Ha henon. 14. Peakuus «cepedpsiHOro 3epkaia». 15.
Oxkwucrienne moko3bl ruapokcugoM meau (11).

Jlabopamophule onvimbi.
4. CsoiicTBa 3TUII0BOTO ciupTa. 5. CBolicTBa mnuepuHa. 6. CBONCTBA YKCYCHOM KUCIIOTHI. 7.

CoiicTBa OeH301iHOM KuCHOTHI. 8. [Maponu3 acnupuHa.

Pasnen 4. A30T- u cepocoaep:kaniue OpraHnyecKue BelecTsa



Hutpocoenuenusa. Amunbl. CTpoeHHE U CBONCTBA aMUHOB. AMMHBI KaK OpPraHMUYECKHE
ocHoBaHUs. OCOOCHHOCTH aHWIIMHA M €T0 XMMHYECKHE CBOMCTBa (B3aMMOJACWCTBHE C COJSTHON
KHCJIOTON 1 OpoMHOI Bofoii). Peakuus ropenust amuHoB. [lonydyenue amunoB. [lonydenne anunnna
no peakunu H. H. 3ununa. Ilpumenenne aMuHOB.

Cepocozaepxaline opraHMueCcKie BELECTBA.

I'erepouukibl. [Tuppon. [Mupunun. CTpoeHne reTepouKIoB, UX GU3HYECKUE U XUMHYECKHE
cBolicTBa. MneHTH(UKaNMS OpraHUYEeCKHX COCIWHEHHMH. [eHeTndeckas CBA3b MEXIy Kiaccamu
OpraHUYeCKUX COCAUHEHUHN. TUIIBI XUMUYECKUX PEAKLUN B OPraHUYECKON XUMUHU.

Jlemoncmpayuu.
16. Peakuus anuarHa ¢ OpOMHOM BOZIOH.

Koumponvuas paboma Ne 2. «Kucnopoa- u a30TcofepKaiine OpraHnueCKie BeIECTBAY.

Pa3zneu S. buoJsiornyecku aKkTMBHbIEC OPraHUYeCKHe BellecTBa.

Kupbl. Kupbl kak crnoxHble 3(UpBl TIMIEpUHA M BHICIIUX KapOOHOBBIX KHUCIIOT.
PacturenbHblE M JKUBOTHBIE JKUPBI, UX COCTaB, pa3jinyue B CBOMCTBaxX. I'maporeHusanus >KUpoB,
COCTOAIIMX M3 OCTaTKOB HENPENEIbHBIX KUCIOT. Pacro3HaBaHWe pPAaCTUTENIBHBIX IKUPOB
Ha OCHOBAaHMHU MX HENPEAETIbHOr0 Xapakrepa. ['MAponM3 I OMBUICHHE XHPOB Kak CHOC00
MIPOMBIIIIJICHHOTO TOJIY4EHHUS COJIeH BBICHIMX KapOOHOBBIX KHCHOT. [IpuMenenue sxupoB. OyHKIun
’KHPOB B OpranniMe. MbII4 KaKk COJM BBICIINX KapOOHOBBIX KUCIIOT. MOIOIIME CBOMCTBA MbLJA.

VYreBonsl. Knaccudukanus yrieBonoB. Haxoknenue yriaeBomoB B mpupope. DyHKuuu
YIJIEBOJIOB B PacCTUTEIbHBIX M JKMBOTHBIX opranun3Mmax. dortocunres. [MMoKo3a Kak npeacTaBUTEND
MOHOcaxapuaoB. DU3NUECKHE CBOICTBA DIIIOKO3bI. [JIOKO3a KakK albJErHMAOCHUPT: PpPEaKLHH
c ruapokcuaoM meau (II) m amMmmuaynbiM pacTBopoMm okcupaa cepebpa (I). Bpoxenue mimoko3sl
(MOJIOYHOKHCIIOE U CIIMPTOBOE). 3HAUEHUE U IPUMEHEHHUE TTTFOKO3BI.

Caxaposza. Caxapo3a Kak IpeICTaBUTENb AMcaxapuioB. ['maponu3 caxaposbl. CBoiicTBa
U IPUMEHEHUE Caxapo3bl.

[Tonucaxapuabl. Kpaxman, nemnono3a U INMMKOT€H Kak IPEACTaBUTEIM IOJIHMCAXapuoB.
Kpaxman, memnono3a ¥ IJIMKOTE€H Kak OMOJIOrMYEecKHe IMOJUMEpBl, UX CTPOCHUE. XUMHUYECKHE
CBOMCTBa KpaxMmajia U LEJUII0I03bl (THMAPOIN3, KAYECTBEHHAs! Peaklusl ¢ MOAOM Ha Kpaxmal U €&
NpUMEHEHHE 711 OOHapyKEHHsI KpaxMaja B MpoAyKTax nuTtaHus). [Ipumenenue u Ouonornueckas
pOJIb MONKMCAXapUIO0B.

AmuHokuciotel. CocTaB 1 HOMEHKJIATypa aMUHOKHCIIOT. [ TIMIIKMH, alaHuH, BAJIMH, LIUCTEHH,
cepuH W (EeHWIANAaHUH KaK MTPEICTaBUTENN MPUPOAHBIX AMHHOKHCIOT. Du3nueckune CBOWMCTBa
AMHHOKHUCIIOT. AMHHOKHUCIIOTBI KaK aM(OTEpHbIe OpraHWYECKUE COCTUHEHHUs (B3aUMOJCHCTBHE C
menoyaMu U kucaoramu). [lentuanas cesa3p. OOpazoBanue nonunenTuoB. OOHapyxeHHe OeTKOB
IIpY TIOMOIIM Ka4eCTBEHHBIX (LIBETHBIX) peakuuid. buonoruueckoe 3HAYEHHE O-aMUHOKHCIIOT.
OO6nacti NpUMEHEHUs] aAMUHOKHCIIOT.

benku xak npupoansie ouononumepsl. CoctaB u cTpoenue 6enkoB. [lepBudnas, BropudHasi,
TPeTUYHAasE W 4YETBEPTUYHAS CTPYKTypbl Oenka. XUMHUECKHE CBOMCTBAa OEJIKOB: THAPOIIH3,
JeHatypauusi, ropenue. buonormueckue Qynknumn OenxoB. IlpeBpamieHuss OenkoB MMM B
OpraHusme.

Nnentudukamnusi opraHUYecKuX coenuHeHWi. [eHeTnueckas CBs3b MEXAYy Kilaccamu
OpraHUYeCKUX COCAVHEHUHN. TUIIBI XUMUYECKUX PEAKLUN B OPraHUYECKON XUMUHU.



Jlemoncmpayuu.

17. KauecTBeHHas peakuuss Ha Kpaxmana. 17. Peakuus aHunmHa ¢ OpOMHOM BOJOH.
18. Komnekuust amuHokucnort. 19. JlokazarenbcTBo HaMuus (yHKIMOHAIBHBIX TPYII B PacTBOpax

amuHOKHCIOT. 20. PacTBopenue u ocaxnenue 6enkoB. 21. [BetHbie peakiuu OenkoB. 22. Topenue
NITUYBETO NIepa U MIEPCTIHON HUTH.

Jlabopamopnule onvimbi.
9. CroiictBa rmoko3bl. 10. LIBeTHbIE peakuu O€IKOB.

Konmponvuas paboma Ne 2. «Kuciaopof- 1 a30Tcouepikaiiue OpraHndecKre BEIecTBay.

Pasnen 6. BoicokoMoJieKyJIIpHbIE BellleCTBA.

[TonsTe o nmonuMmepax. MakpoMolieKysa, CTPyKTYpHOE 3BEHO, CTEIEHb IOJIMMEpU3aLNH,
MoHOoMep. [omononumepsl u comnonumepsl. [lonuMepusanus M NONMKOHACHCALNSA KaK METOJBI
nojyueHus: noiaumepoB. CoBpeMEHHbIE NOJUMMEpPHbIE Marepuanbl. llmactmaccsl (IONMMATHIIEH,
MOJUIIPOITMIIEH, TTOTUCTUPOIT, TOTUBUHIWIXJIOPU], TTOIMATUIICHTEpe]Taar), 3acToMepsl (KayuyKH,
pe3uHa). BonokHa nmpupoaHble, UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO) U CUHTETHUYECKHE

(xampoH, HAMJIOH, JIABCaH, CIaHJIEKC, JIaKpa). DnactoMepbl. Kaydyk IpUpoaHbIid 1 CUHTETUYECKUH.
Bynkanuzanus kayuyka. Pesnna u 500HHT.

Jlemoncmpayuu.

23. Konyiekuiuy miacTMacc, 31acTOMEpPOB, BOJIOKOH. 24. ['opeHue 1emtysionaa.

JlabopamopHule onvimoi.

11. OTHOLIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOPaM KHCJIOT U LIENOYEH.

Pazgen 7. Xumma wum 3amura okpykawmeii cpeabl. be3omacHoe o0pameHue
C OPraHu4YeCcKMMH BelleCTBaMU.

Ipakxmuueckas paboma Ne 1. Pacrio3HaBaHue IacTMacc.

Ipaxmuueckasn paboma Ne 2. Pacnio3HaBaHHE BOJIOKOH.

TemaTnueckoe NJIAHNPOBAHHE Y4eOHOI0 MpeaMeTa

Pasnes / Tema Kos1-Bo Pexomenayemsiit 0P
aK.
4acoB
Pa3nen 1. OcHOBHBIE MOHATHS 025
OPraHUYeCcKOi XUMHH
Tema 1.1. [Ipenmer u 3a1a4un opraHUIECKOM 2 https://lesson.academy-
XUMHAH content.myschool.edu.ru/04/10
Tema 1.2. Pemenne pacueTHbIX 337134 HA 2 https://lesson.academy-
yCTaHOBIIEHHE (HOPMYIT YIIICBOAOPOIOB content.myschool.edu.ru/04/10
Tema 1.3. DneKTpOHHOE CTPOCHHE U 2 https://lesson.academy-

XMMUYECKHUE CBSA3H aTOMa yIieposa. content.myschool.edu.ru/04/10
[IpocTpaHCTBEHHOE CTPOCHHE OPraHHMYCCKHX

COEIUHEHUN



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10

Tema 1.4. OcHOBHBIC TIOJIOKECHHSI TEOPUU 2 https://lesson.academy-

XUMHUYECKOTO CTPOCHHS OPTraHUYECKUX content.myschool.edu.ru/04/10
coenquHeHnit A.M. bytieposa

Tema 1.5. Uzomepus 2 https://lesson.academy-
content.myschool.edu.ru/04/10

Tema 1.6. B3anmHoe BIUsiHEE aTOMOB M TPYTIIT 4 https://lesson.academy-
aTOMOB. DIEKTPOHHBIE 3((PEKTHI content.myschool.edu.ru/04/10

Tema 1.7. Knaccudukarus opraHmueckux 2 https://lesson.academy-
BEIIECTB content.myschool.edu.ru/04/10

Tema 1.8. [omoorus 2 https://lesson.academy-
content.myschool.edu.ru/04/10

Tema 1.9. Homenkatypa opraHn4ecKkux 2 https://lesson.academy-
BEIIECTB content.myschool.edu.ru/04/10

Tema 1.10. Knaccuduxarnums u ocobeHHOCTH 2 https://lesson.academy-
OpPTraHUYECKHUX peaKIuii content.myschool.edu.ru/04/10

Pa3gen 2. Yriesogoponsl 28

Tema 2.1. Ankansl 4 https://lesson.academy-
content.myschool.edu.ru/04/10

Tema 2.2. [{uxaoankaHbl 4 https://lesson.academy-
content.myschool.edu.ru/04/10

Tema 2.3. AnkeHsl 4 https://lesson.academy-
content.myschool.edu.ru/04/10

Tema 2.4. Ankanuensl. Kayuyku 2 https://lesson.academy-
content.myschool.edu.ru/04/10

Tema 2.5. ATKuHBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10

Tema 2.6. ApeHsl 4 https://lesson.academy-
content.myschool.edu.ru/04/10

Tema 2.7. [eneTuyeckas CBA3b MEKIY 4 https://lesson.academy-
Pa3IMYHBIMH KJIACCAMHU YTIICBOAOPOIOB content.myschool.edu.ru/04/10

Tema 2.8. [IpuponHbie HCTOYHUKT 2 https://lesson.academy-
yTIIEBOZOPOIOB content.myschool.edu.ru/04/10

Tema 2.9. 'anoreHONpOU3BOAHBIE 2 https://lesson.academy-
YTIIEBOZOPOIOB content.myschool.edu.ru/04/10

Pasnen 3. Kuciopon-cogep:xamiue 24
OpraHuvYecKne coeTHHEeHNUs

Tema 3.1. Coimptsl. [IpocTeie a3¢upsl 6 https://lesson.academy-
content.myschool.edu.ru/04/10

Tema 3.2. MHOTOAaTOMHBIE CITUPTHI 2 https://lesson.academy-
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content.myschool.edu.ru/04/10

Tema 3.3. DeHoIbI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 3.4. KapOoHuIbHBIE COSTMHEHHUS 4 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 3.5. KapO6oHOBBIE KHCTOTHI 4 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 3.6. OyHKIMOHATHHBIC TPOU3BOIHEIC 4 https://lesson.academy-
KapOOHOBBIX KHCIIOT content.myschool.edu.ru/04/10
Tema 3.7. MHoroo6pasue kapOOHOBBIX KUCIOT 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Pasnen 4. A30T- u cepo-coaep:kaiue 12
COeMHEHHSI
Tema 4.1. HutpocoeanaeHus 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 4.2. AMHUHBI 4 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 4.3. Cepoopranndeckue COeTUHEHUS 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 4.4. ['eTeponkITbl 4 https://lesson.academy-
content.myschool.edu.ru/04/10
Pa3nen 5. buosornyeckn akTUBHbIE 14
BelllecTBA
Tema 5.1. YrieBoasl. MoHOCaxapu bl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 5.2. [lucaxapuabl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 5.3. [Tonmucaxapuas 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 5.4. Kupsl. Mororue cpencraa 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 5.5. AMHUHOKHCIIOTBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 5.6. [Tentuapl. benku 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 5.7. HykenHOBBIE KUCTOTHI. 2 https://lesson.academy-
Hyxueosunel. Hykneotuabt content.myschool.edu.ru/04/10
Pa3nen 6. BoicokoMoJieKyJIIpHbIE 8

COCIMHECHM A
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Tema 6.1. OCHOBHBIC TTOHATHUS XUMHUHU 2 https://lesson.academy-
BBICOKOMOJIEKYJISIPHBIX COETMHEHHH. content.myschool.edu.ru/04/10
[Tonumepuszanus ¥ NOJIUKOHICHCALUS
Tema 6.2. Baxxneiime miacTMacchl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 6.3. Bonokna, ux kinaccudukanus 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Tema 6.4. DnacTomepbl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Pa3nen 7. XuMus ¥ 3a1[UTA OKPY:KAIOLIEH 2 https://lesson.academy-
cpensl. be3onacHoe oopameHue ¢ content.myschool.edu.ru/04/10
OpraHHYeCKNMH BellleCTBAMH
IToBTOpeHue u 06001IeHNe 3HAHMIT 26
BCEI'O 136
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