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AHHoTanus K nporpamme no xumuu 10-11 knacce 2023-2024 yyeOHblii roj (0a30Bblii ypOBEHb)

[IporpamMmMa mo XuMUU Ha YpOBHE cpefHero olmiero oopazoBanus pazpaborana Ha ocHoBe DenepanbHOro 3akona «00
obpazoBanun B Poccuiickoit denepanmmny, TpeOOBaHUM K pe3ynbTaTaM oOCBOeHMs deaepaibHoil o0pa3oBaTeIbHOMN
nporpamMmbl - cpeanero oo6mero o6paszoBanus (DPOII COO), mnpencraBieHHbIX B @DenepaqbHOM TOCYJAPCTBEHHOM
oOpazoBarensHOM cTanaapre COO, ¢ yuérom KoHuenuuu npenoaaBaHust yueOHOTo npeaMera « XuMus».

[losicHuTenbHAs 3amKCKa, BKIIOYAIOIIAS LEJIM HM3YyYEHHUs Y4YeOHOro mnpeaMera, OOy XapaKTEpHUCTUKY IMpEaMeTa,
MECTO IIpeIMeTa B YYEOHOM ILJIaHE.

Copepxanue 00pa3oBaHus MPEACTABICHO 110 TOAaM 00yUYEeHHUS.

[Inanupyemble pe3ynbTaThl OCBOCHHS pabouel MporpaMmbl: JIMYHOCTHBIE U  METAIllpPEeIMETHBIE PE3YIbTaThl
packpeiBatoTcst Ha ocHoBe 00HOBiIeHHOr0o @I'OC COO ¢ yueroMm cnieuuduku yueOHoro npeamera. [IpeameTHsie pe3yabTaThl
MPEACTABIICHBI IO T0J1aM 00YYEHUSI.

Temarnueckoe miaHupoBaHuE (MIPUMEPHBIE TEMbI U KOJIMYECTBO YaCOB, OTBOJIUMOE Ha HUX  U3Y4YCHHUE;

OCHOBHOE IIPOrpPaMMHOE COJIEpXKaHUE;
OCHOBHBIE BU/JIbI ACSATEILHOCTH 0O0YUYAIOIINXCS).

OO1iee yuCIO 4acoB, OTBEAEHHBIX U U3YyUEHUs XMMHUW Ha YPOBHE CpeIHEro o0mero oOpa3oBaHMs, COCTaBIseT 68

gacoB: B 10 kmacce — 34 vaca (1 yac B Hegemo), B 11 kinacce — 34 yaca (1 gac B Hezero).

Y4eOHUKM:

Xumust, 10 wxmace/ INabpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A., AknuoHepHoe oOmiecTBo «l3matenbcTBO
«IIpocsemenue» 2020.

Xumumst, 11 wmace/ T'abpuensn O.C., OctpoymoB WN.I'., CnagxoB C.A., AxkmuoHepHoe oOrmiecTBo «M3marenscTBo
«IIpocsemenuey 2020.



HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE cpelHero obmiero oopazoBanus pazpaboraHa Ha ocHOBe defepanbHOTO 3aKOHa OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (eaepaabHOM
oOpa3oBarenbHONl mporpamMmbl cpegHero ooOmero obpaszoBanusi (DOII COO), npencraBieHHbIX B DepepaibHOM
rocyJiapctBeHHOM obOpazoBaTenbHoM ctanaapte COQO, ¢ yuérom Konrenuu npenoaBaHus y4eOHOTo mpeamera « XuMmus» B
oOpa3oBarenbHbIX opranu3aunuax Poccuiickoil Penepannu, peaqu3yrOlIMX OCHOBHbIE 0Opa30BaTEIbHBIE MPOTrPamMMbl, U
OCHOBHBIX mMoJIO)KeHUN «CTparerun pa3Butug BocnuTaHus B Poccuiicko ®Pepepauumn Ha nepuon no 2025 roma»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO0B K pa3zpabOTKe MporpamMmbl IO XMMHHU, K ONPEAEICHUIO O0IIel cTpaTernu oOy4eHus, BOCIIUTAHUS U
pa3BUTUS OOy4YarOLIUXCs cpeacTBaMu yuyeOHoro mpeamera «Xumus» s 10—11 kiaccoB Ha 6a30BOM YpPOBHE COCTaBHIIM
koHuenrtyanbHble nonoxkenus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JIeH, COAEpKaHUSA, PE3yNbTaTOB OOYyYEHHsS H
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, MOJy4aeMO€ BBIMTYCKHMKaMH  O0IeoOpa30BaTENbHONM  OpraHu3aluu, — SBISETCS
HEOThEMJIEMOM YacTbio UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TAallOM pealn3ali Ha COOTBETCTBYIOLIEM €My
0a30BOM YypOBHE KIIOUEBBIX LEHHOCTEH, MPUCYIIMX LIEIOCTHOM CHCTEME XMMHYECKOTO 00pa3oBaHUs. OJTHU LIEHHOCTH
KAacarloTCs MO3HAHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyJbTyphl YeEJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO M TpPUPOAHON cpene. Peannsyercss Xumuueckoe
oOpa3oBaHHe OOydYarOIIMXCS Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUsl CPEJICTBAMU Yy4yeOHOro ImpenMera «XHUMHsD,
coJiepKaHue ¥ MOCTPOCHHUE KOTOPOTO OIpPEAENIEHbI B IPOrpaMMe MO XUMHUU € YUETOM cellu(UKN HAYKH XUMHH, €€ 3HAUCHUS
B TO3HAaHUU TMPUPOJBI W B MaTE€pUAIbHOW >KM3HU OOIIECTBA, a TaKKe C Yy4E€TOM OOmMX Iejeil W NPUHIIUIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeIHero ob1iero oopazoanus B Poccutickoit denepanmm.

XUMHsI KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 POJib B COBPEMEHHOU IMBHWIM3AINK, B CO3JIaHHUH
HOBOU 0a3pl MaTepHaAIbHON KyIbTYphl. OHAa BHOCUT CBOHM BKJIAJ] B (JOPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIIICHUS, B
CO37[aHUE LEIOCTHOTO MPEACTaBICHUS 00 OKPYXAIOLEM MHUPE Kak O €IMHCTBE MPUPObl U YEJIOBEKA, KOTOpoe popMupyeTcs
B XMMHUHU Ha OCHOBE MOHUMAaHHUs BEIIECTBEHHOTO COCTAaBA OKPYKAKOIIETO MUPA, OCO3HAHUS B3aMMOCBSA3U MEXKAY CTPOECHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU PUMEHEHHUS.



TecHO B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAyKaMHM, XHMHS CTaja HEOTBEMJIIEMOM YacTblO MHUPOBOU
KYJbTYpPbI, HEOOXOANMBIM YCIOBHEM YCIICITHOTO TPY/Ja M KU3HH KaXK10TO wieHa obmiecTBa. CoBpeMeHHasi XMMHUS Kak HayKa
co3uarebHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HampaplieHa Ha pelieHHe TN00aJbHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIIEBOM, SKOJIOTUUECKON OE30IMACHOCTH U OXPAaHbI 37J0POBbSL.

B cooTrBercTBUUM € 00IIUMU LIEJISIMU U NPUHIMIAMH CPEIHEr0 OOIIEr0 00pa30BaHuUsl COAEPKAHUE MpeAMETa « XUMHUSD)
(10-11 xuaccel, 0a30BBIi YpOBEHb H3Y4YCHHS) OPUEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOINEKYJIHTYPHYIO IOATOTOBKY
oOy4Jaronuxcsi, HeOOXOAUMYI0 UM Uil BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKIIIOUEHHS B KU3Hb
colyyma, poJ0JKEHHsI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisioliuMy  IpeaMeTa «XUMUs» SIBIAIOTCS  0a30Bble Kypchl — «Opranumyeckas xumus» u  «OOmas u
HEOpraHU4YecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKu: cucTeMa
3HAHWI [0 HEOPTaHMYECKOW XMMHUU (C BKIIIOUEHHEM 3HAHW U3 00IIel XxumMuu) U opranudeckoil xumuu. GopmupoBanue
JAHHOW CHUCTEMbl 3HAaHUU TpPH HU3YyYEHUU NpeaMeTa OOECIeUMBAET BO3MOXKHOCTh PAaCCMOTPEHHS BCErO0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» 1 «OOmLias 1 HeopraHudeckas XumMus» chopMUpOBaHa B
nporpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YYEHHIO y4eOHOro maTrepuayia U oOyCJIOBJIEHa MCTOPUYECKH
00OCHOBaHHBIM pa3BUTHEM 3HAHUW Ha OMNPEACIEHHBIX TEOPETHUECKUX YpPOBHsX. Tak, B Kypce OpraHM4YecKOM XHUMHH
BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUH CTPOEHUS OPTaHUYECKUX COCOUHEHHM, a TAKKE Ha YPOBHE
CTEPEOXUMUYECKUX U 3JIEKTPOHHBIX MPEACTABIECHUN O CTpoeHUM BelecTB. CBeAeHMsI 00 M3ydaeMbIX B Kypce BEIIECTBaX
JA0TCS B Pa3BUTHH — OT YIJIEBOJIOPOAOB J0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX coelnHeHu. B Kypce oprannyeckoit XumMmun
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl MEpPBOHAYAIbHBIC MPEICTABICHUS O
XUMHUYECKON CBSI3M, KJIACCU(PUKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMHUYECKOW pEaKInH.

[Ton HOBBIM yTJIOM 3peHUSs B IpeaMeTe « XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCS U3yUEHHBIM Ha YPOBHE OCHOBHOTO
o0u1ero o6pa3oBaHUs TEOPETUYECKUI MaTeprail U (PaKTOJIOTUYECKUE CBEACHMS O BEILIECTBAX U XUMHUUECKON peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO0111asi 1 HeopraHuyeckas XuMus» 00y4JaronMMCcsl IPEJOCTaBIsAETCS] BO3MOKHOCTh OCO3HATh 3HAUEHUE
HNEPUOANYECKOTO 3aKOHA C OOLIETEOPETUUECKUX U METOI0JIOTMYECKUX TO3ULMM, TITy0Xke MOHATh UCTOPHUUECKOE U3MEHEHUE
(GyHKIHIA 3TOTO 3aKOHA — OT 0000IIArONIEH 10 00BICHSIONICH 1 MPOTHO3UPYIOIEH.



Enunas cucrema 3HaHMM O BOXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M NPUMEHEHHMM, a TAKXKE O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHUs AoMoiHseTcs B Kypcax 10 u 11 kiaccoB anemenTamu
collepKaHUsl, MUMEIOIMMH KYyJbTYPOJIOTUYECKUN W MPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAaHUIO
B3aMMOCBSI3M XMMHUU C JPYTMMHM HAayKaMH, PacKpbIBalOT €€ pPOJb B IIO3HABATEIBHOM M INPAKTUYECKON JAESITEIBHOCTH
YeJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHUS K MIPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX IPUIIOKEHUI
XHUMHH, TTOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpPOOJieMax, CBSI3aHHBIX C
XUMHUEN, KpUTHYECKU OCMBICTUBATh HHPOPMALIMIO U IPUMEHATH €€ JJ1s1 IOTIOJHEHUS 3HAHUM, PEIICHUS] MHTEIJIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a/1ad. B menom coaepkanue yuyeOHOro mpeamera «XHMHsD» JAHHOTO YPOBHS
M3YyYEHUs OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y O0YUAIOUIMXCS MUPOBO33PEHUYECKONH OCHOBBI I IOHUMaHUs PUIOCO(CKUX
ueH, TakuX Kak: MaTepuajbHOE €IMHCTBO HEOPTaHWYECKOTO M OPraHMYECKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB
X COCTaBOM M CTPOECHHUEM, MMO3HABAEMOCTh INPUPOJIHBIX SBJICHUM IyTEM SKCIEPUMEHTA U PEIICHUS NMPOTUBOPEUUN MEXKITY
HOBBIMU (paKTaMH M TEOPETHUECKUMH MPEANOCHUIKAMH, OCO3HAHHUE POJIM XMMHUHU B PEIICHUU 3KOJIOTMYECKUX MpodiieM, a
TaKKe MpooieM cOepeKeHNs SHEPTETHUECKUX PECYPCOB, ChIPbsl, CO3/JaHHUs] HOBBIX TEXHOJIOTHI U MaTepUaoB.

B nuiane pemienust 3ajau BOCIMTAHUS, Pa3BUTHSA M COLMATU3ALMU O0YYarOMIMXCS MPUHATHIE IPOrpaMMOMl MO0 XUMUU
MOAXO/Abl K ONPEIENICHUIO0 COACPKAHUSA M TOCTPOCHMS MpeAMeTa MNpelycMaTpUBalOT (POPMUPOBAHUE YHHBEPCAIbHBIX
y4eOHbIX JACUCTBUM, UMEIOIIUX 0a30BO€ 3HAYECHHE NJIsl PA3JIMYHBIX BHUJOB JEATEIbHOCTH: PELIEHHs MpoOJeM, MOMCKa,
aHanu3a M 00paboTku uH(pOpMalUU, HEOOXOAUMBIX IJisi MPUOOPETEHUs OMNbITa MPAKTHUYECKOW U HCCIEA0BATENIbCKOU
NEATEIIBHOCTH, 3aHUMAIOLIEN BAJKHOE MECTO B IIO3HAHUU XUMUHU.

B nmpakTtuke npenojaBaHusl XMMUU KaK Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus, TaK U Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHUsl, TpU ONPEAEICHUU COACPKATEIBHOM XapaKTePUCTUKU LeJIed HW3y4deHUsi MpeAMeTa HalpaBICHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO TMPHU3HAETCS (POPMUPOBAHME OCHOB XHMMHMUYECKOM HAayKH Kak o01acTu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUYECKOU AEATEIBHOCTH YEJI0BEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI.
C MeToan4ecKoi TOUKM 3pEHUs TaKOW MOAXO0 K ONPEAEIICHHIO 1IEJIe N3yUeHUs TPEAMETA SIBISETCS BIIOJIHE ONIPaBIaHHBIM.

CornacHo JaHHOUW TOYKE 3pEHUS INIABHBIMM IEJISIMHU U3Y4YeHHs mpeameTa «Xumus» Ha 6azoBom ypoBHe (10 —11 ki)
SABJISIFOTCS:

e (opMupoBaHUE CHCTEMBl XMMHUYECKHX 3HAHUW KaK BaXHEHIEH COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUPA, B OCHOBE KOTOPOH JIeXKAT KJIFOUEBBIE MOHATHUS, (YHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUHU, OCBOCHHUE SA3bIKA



HayKH{, YCBOCHHUE Y IOHUMAHKE CYIITHOCTH JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKkTepa, O3HAKOMIICHHE C
UCTOPHUEH UX Pa3BUTHSI U CTAHOBIICHUS;

e (opmupoBaHHE U pa3BUTUE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHMS BEIIECTB M XHUMHUYECKHUX PEaKIui,
HEOOXOIUMBIX ISl IPUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MHUPE BEUIECTB M XUMHUYECKUX SBJICHUM, UMEIOIINX
MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e pa3BUTHE YMEHUH U CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U OOBSCHEHHEM XHUMHUYECKOTO
AKCIIEPUMEHTA, COOTIOJICHUEM MPaBU 0€30MIaCHOT0 OOpaIleHUs C BEIIECTBAMM.

Hapsimy ¢ stum, copepskarenpHas XapakTEpUCTHKaA LeNiel W 3a/ad U3y4deHUus IMpeAMeTa B MporpamMme Mo XUMHH
YTOUHEHAa U CKOPPEKTHpPOBaHa B COOTBETCTBUM C HOBBIMH NPUOPUTETAMH B CHUCTEME CPEAHEro o0Ilero oOpa3oBaHUS.
CerogHsi B NmpenojjaBaHuU XUMUHU B OOJIbIIEH CTENEHH OTAAETCS MPEANOYTEHHE MPAKTHUYECKOH KOMIIOHEHTE COJIEpKaHUs
oOy4eHUs, OpUEHTHPOBAHHOM Ha MOATOTOBKY BBITYCKHHKA 00LI€00pa30BATENbHON OpraHU3alliy, BIAJICIOIET0 HE HAOOPOM
3HaHUH, a QYHKIIMOHATHFHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO TOJTyYEHUS 3HAHUN U IPUMEHEHHUS
WX B peaIbHOM KU3HU ISl PEIICHUS] TPAKTUIECKUX 3a]1a4.

B cBsi3u ¢ 3TMM npu U3ydeHUM npeaMeTa «XUMHs» JOMHHHUPYIOIIEee 3HAU€HUE NMPUOOPETaI0T TaKue LENU M 3ajayu,
KaK:

ajanrtanus OOyYaroIMXCS K YCJIOBUAM JWHAMHUYHO pPAa3BUBAIONIETOCS MHpa, (OPMUPOBAHHE HHTEIUIEKTYyalIbHO
Pa3BUTOI TMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY MPUHITHIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIIMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TIPUMEHEHHUEM;

(dopMupoBaHre y 00y4JaroIUXCcsl KJIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE
JUTISL pa3IUYHBIX BUJIOB JICATEIILHOCTH: PEIICHUs MpoOjeM, OUCKa, aHaliu3a U o0padoTKku nHpopMariuu, HEOOXOAUMBIX JIJIst
NpHOOpPETEHUS OMbITa ACSITEILHOCTH, KOTOpask 3aHMMAET BAXKHOE MECTO B TIO3HAHUU XUMUH, a TAKXKeE /IS OI[CHKHU C MO3UIUI
HKOJIOTMYECKOI 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPTaHU3M YeJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyYarOIIUXCS: CTOCOOHOCTH
CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBUM C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIOIb30BAThH
COBpEMEHHbIE HMH(QOPMAIMOHHBIE TEXHOJIOTMM JJIs IMOMCKA M aHaluM3a Y4eOHOW M Hay4YHO-NOMYJISIpHOM HH(OpManuu
XUMHUYECKOTO COJEPKaAHUS;



dopMupoBaHue W pa3BUTHE y OOYYAIONIIMXCS ACCOLMATUBHOTO M JIOTMYECKOTO MBIIUICHHS, HaOII0AaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIé OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHHUM M MPOBEICHUH
XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE y OOydYaromuxcs yOeXIEHHOCTH B TYMAaHHCTHYECKOH HANpaBICHHOCTH XUMHUH, €€ BaXXHOH pOJH B
pemeHNH TJI00ANbHBIX MPOOJIEeM pPAlMOHATIBHOTO TMPUPOAONOIB30BaHUS, IOMOJHEHUS HHEPreTUYECKUX pEeCcCypcoB H
COXPaHEHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHHS K MPUPOJIE U CBOEMY 370POBBIO,
a TaKke MPUOOPETEHHs OIMbITA WCIIOJB30BAHUS TONYYCHHBIX 3HAHUM N7 MPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yuebHOM miane cpenHero obmiero ooOpa3oBaHus peaMeT «XuMus» 0a30BOro YpOBHsI BXOJUT B COCTaB MPEIMETHON
o0nactu «EcTecTBEeHHO-HAayUHBIE TPEAMETHD.

OOmiee 4yuCiIO 4YacoB, OTBEACHHBIX [JIsi M3YyYEHHUs] XUMHUHU, Ha 0a30BOM YpPOBHE CpEIHEro OO0IIero oOpa3zoBaHus,
coctapisieT 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Hegenro), B 11 knacce — 34 gaca (1 gac B HeAemio).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT OpraHMuecKol XUMHUU: €€ BO3HHUKHOBEHHE, pPA3BUTHE W 3HAYEHHUE B IMOJIYYEHUU HOBBIX BEUIECTB M
MarepuasioB. Teopus CTpoeHHs opraHmdyeckux coenuHeHuid A. M. bytnepoBa, €€ OCHOBHbIE NOJIOXKEHUs. CTpyKTypHBIE
(bopMyJibl opraHMueckux BelecTB. ['omonorus, nzomepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCTUHEHUSAX — OJIMHAPHbIE
Y KpaTHBIE CBS3H.

[IpeacraBnenre o KiaaccU(UKAIMM OpraHUYECKWX BemecTB. HoMeHknarypa OpraHMYecKUX COEAMHEHHM
(cuctemaTnyeckasi) M TPUBHAJIbHBIE HA3BaHUS BAXKHEHIIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEIECTB.

DKcrepuMeHTalIbHbIE METObl U3Y4YEHHs] BELIECTB M WX MPEBpAIICHUN: O3HAKOMJICHHE C oOpa3laMu OpraHMYeCKHUX
BELIECTB M MaTepHajlaMd Ha HUX OCHOBE, MOJEJIMPOBAHHE MOJIEKYJ OpPraHMYEeCKHX BEUIECTB, HAOJIIOJICHUE M OIUCaHHUEe
J€MOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHWYECKUX BEIIECTB IMpPH HAarpeBaHUM (IUIaBJIEHUE, OOYIJIMBAaHUE U
ropeHue).

Yraesogopoasbl

AnKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHHA psiA. MeTaH W 3TaH — MNPOCTEMINHE NPEICTaBUTENN AJIKAHOB:
¢bu3znyecKkre 1 XuMUYECKHE CBOMCTBA (peaklUy 3aMEeIEHHS U TOPEHHS ), HaX0XkKIEHNE B IPUPO/IE, MOTYUSHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUN psANl. DTUIIEH W MPONMWIIEH — MPOCTEHIlNe MPEACTABUTENHN AJKEHOB:
¢u3nueckue M XUMUYECKHE CBOMCTBA (pEeakuuu TUJIPUPOBAHMS, TaJOT€HUPOBAHMS, THApPATALMU, OKHUCICHHUS W
MOJIMMEPU3AIIIH ), TOTYyYEHUE U IPUMEHEHHE.

Ankamuensl: Oyrtamuen-1,3 u wmetunOyraawen-1,3: cTpoeHue, BaKHEWIIME XMMHYECKHE CBOWCTBA (peakiius
nosmmMepu3anum). [lonyyeHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIIEH — POCTEUIINI IPEICTaBUTEND AJIKMHOB:
COCTaB, CTpOEHHE, (PU3MUECKHME M XUMHYECKHE CBOMCTBA (peaklUMM T'MAPUPOBAHUS, TaJOr€HUPOBAHUS, TUApaTalUy,
rOpEHUs), NOJYyYEHUE U TPUMEHEHUE.



Apensl. beH3oi: cocra, cTpoeHre, GU3NIECKHe U XUMHUECKHE CBOWCTBA (PEaKIIMU raJOTeHUPOBAHUS M HUTPOBAHMUS),
MOJyuYeHUe U pUMeHeHue. Tonyon: cocmas, cmpoenue, usuyeckue u Xumuieckue ceoUCmaa (peakyuu 2aio2eHuposarus u
HUMpOoBanus), noayyenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHdeckas CBSA3b MEXAY YIVIEBOJIOPOJAMH,
NpUHAIIICKAIIMME K Pa3IMYHBIM KIJIACCaM.

[IpupoHbie UCTOYHHUKHU YTIeBOAOPOIOB. [Ipuponnslii ra3 u nomnyTHbeie HedTsHBIEC Ta3bl. HedTh 1 €€ npoucxoxaeHue.
Croco6b1 mepepaboTku HeTH: TeperoHka, KPeKUHT (TEPMHUUYECKHMA, KaTaTUTHICCKU), muposm3. [IpoayKTel mepepaboTku
He(TH, UX MPUMEHEHNE B MPOMBIIIIICHHOCTH U B ObITY. KaMeHHBIN yroJib U MPOAYKTHI €T0 MepepadoTKy.

OKCIepUMEHTAIbHBIE METOJIbI M3YyYEHMsI BEIIECTB M WX MPEBpaIllEeHUWH: O3HAKOMJIEHHWE C oOpa3liaMu IiacTMacc,
Kay4yKOB M pe3uHbl, KoJuieKiuu «HepTe» u «YTosb», MOJEIMPOBAHUE MOJIEKYJT YIJIEBOJIOPOIOB U TaJIOr€HONPON3BOIHBIX,
MIPOBE/ICHHUE MPAKTHYECKOM PAOOTHI: TTOJYyYSHHE ITUJICHA U U3YUYEHHE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Bbeluucienus no ypaBHEHHIO XUMHUYECKOM peakuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
peaxiuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINHN).

Kuciiopoacoaep:kamue oprannyeckue coeMHeHUs

[IpeaenbHbIe OJHOATOMHBIE CIUPTHI. METAHO U 3TAHOJI: CTPOEHUE, (PU3HUUYECKUE U XUMUYECKHUE CBOMCTBA (pEaKIuu C
AKTUBHBIMH METAJIJIaMU, TAJIOT€HOBOJOPOIAMH, TOPEHUE), TPUMEHEHUE. BOAOPOIHbIE CBA3M MEXKIY MOJIEKYJIaMU CIIHUPTOB.
JleficTBME METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI. ODTWUJICHIJMKOJIb U T[JMIEPUH: CTpOoeHHE, (U3NYECKHEe U XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE CO LIEJIOYHBIMU METAJUIAMH, KaU€CTBEHHAs! PEAKIMsl HA MHOTOATOMHBIE CIIUPTHI). JlelicTBHE HAa OpraHu3M
yenoBeka. [[pumeHenne rmmuepuHa U STUJICHTITUKOJIS.

@DeHoJI: CTPOCHHUE MOJIEKYJIbI, PU3MUECKUE U XUMUUYECKHe cBoicTBa. TokcuuHOCTh deHona. [Ipumenenue denona.

Anbneruapl U kemownvi. PopManbAETHA, alETAIbACTHA: CTPOCHHE, (PU3NUYECKHE U XMMHUYECKHE CBOWCTBA (peakuuu
OKHMCJIEHUS] M1 BOCCTAHOBJICHHU S, KAUECTBEHHBIEC PEAKIINH ), IOJIyUEHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U YKCYyCHasl KHCIOTHI: CTpOEHHUE, (pusmueckue u
XUMHUYECKHUE CBOMCTBa (CBOICTBa, oOLIMe UIs Kjlacca KUCIOT, peakuus STepuukanyu), MOIydeHHUE U IPHUMEHEHHE.
CreapuHOBass M OJIEMHOBAsl KUCJIOThl KaK IMPEJCTAaBUTENM BBICIIMX KAapOOHOBBIX KHMCIOT. Mbula Kak COJM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IeHCTBUE.



Crnoxxaple 3(pUpbl KaKk MPOW3BOAHBIC KapOOHOBBIX KUCIOT. ['maponu3 cioxHbX 3¢upoB. Xupsl. ['maponns3 xKupos.
[Ipumenenue xupoB. bruonornueckas poJib KUPOB.

VYrneBoabl: cocTaB, Kiaccu(UKalus yriieBOAOB (MOHO-, IU- U MOJKcaxapuibl). [ TI0Ko3a — MpoCTEeHIINi MOHOCaXapHI:
0COOCHHOCTH CTPOCHUS MOJICKYJbl, (PU3NYCCKHEC M XMMHUYCCKHE CBOMCTBa (B3ammMojelcTBue ¢ ruapokcumom meau(ll),
OKHUCJICHME aMMHUA4YHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJIEHUE B MPHUPO/IE,
MIpUMEHEeHUE, Onosiorudeckast poiab. @otocunTe3. OpyKTo3a Kak U30MEP TIIFOKO3bI.

Kpaxman u nesmtonosa kak npupoAHbie noauMepsl. CTpoeHrne Kpaxmalia U LejuToa03bl. dusndyeckne U XUMHYECKHUE
CBOMCTBa Kpaxmaia (TUAPOJIN3, KAYECTBEHHAS PEAKIIUSI C UOJOM).

OKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W WX TMpEBpalleHUM: MpPOBEJCHUE, HAOIIOACHUE W OIKCaHUE
JIEMOHCTPALIUOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TaHOJa
okcunoM wmenu(ll)), mMHOTOAaTOMHBIX CHHUPTOB (B3auMojehcTBUe riulepuHa c rugapokcugom wmeau(ll)), anpaerumos
(okucneHre aMMuayHbIM pacTBopoM okcuaa cepedpa(l) u rugpoxcumom menu(ll), B3aumopaeiicTBre Kpaxmaiaa C HOJOM),
MIPOBEICHHUE MPAKTHUUECKONU pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnble 3anaumn.

Brruucnenns mo ypaBHEHUI0 XUMUYECKON peakiu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MM MPOIYKTa
peaKIuy Mo U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUHN ).

A3zoTcoaeprkane OpraHMuecKue COeIMHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEpHBIE OpraHndeckue coequHeHns. Ou3nvecKkne U XMMUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha
npuMepe MuiuHa). buonornueckoe 3HaueHHE aMUHOKUCIOT. [lenTuasl.

benku xak mpupoiHbIe BBICOKOMOJICKYJISIpHBIC coenuHeHus. [lepBuyHas, BTOpUuHasi U TpETUYHAs CTPYKTypa OEJIKOB.
XUMHUYECKHE CBOMCTBA OENTKOB: TUAPOIN3, ACHATYpalUsl, KAUECTBEHHbIE PEAKIIUU Ha OCIKHU.

DKCneprUMEHTAIbHBIE METOIbl U3YYCHHS BEIIECTB U WX MPEBpAIEHUI: HAOIIOACHUE W ONMCAHUE JEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIvs OCIKOB NIPU HarpeBaHUH, [IBETHBIC PEAKIINH OCIIKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMEp, MOJMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb
NOJIMMEPU3ALINM, CPEIHAS MOJIEKYyJiApHas macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX COCOUHECHHM —
MOJIMMEPU3aIIUs U MTOJTUKOH ICHCAIHSL.



DKCrepuMEHTAIbHBIE METOJbl M3Y4YCHHS BEUIECTB M WX NPEBpAIICHMIA: O3HAKOMIICHHE ¢ 0oOpa3liaMu MPHUPOAHBIX H
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpH WM3YYEHUM OpraHuyeckoi xumuu B 10 Kiacce OCYIIECTBISIETCS uepes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEIIbHBIX
MPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmme ecTecTBEeHHO-HAYYHbIE TOHSATHUS: SBJICHHE, HAy4YHBIA (DaKT, THIOTE3a, 3aKOH, TEOpHs, aHaJINU3, CHHTES,
KJaccuukanus, nepruoIMYHOCTb, HAOIIOJICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE.

duzuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKyJa, SHEPTEeTUUYECKUN ypOBEHb, BELIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, PU3NUECKHUE BEIIMUYUHBI U €TUHUIIBI KX U3MEPECHHUSI.

buonorusi: knetka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B oOpraHuzme, (HOTOCHUHTE3, OMOJIOTMYECKH AaKTUBHBIC
BelecTBa (0K, YTIEeBOIbI, )KUPbI, (HEPMEHTHI).

['eorpadusi: MuHepabl, TOPHBIEC TOPO/IbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: mUIEBbIE NPOAYKThI, OCHOBBI PAIMOHAIBHOTO TMUTAHUS, MOIOIIME CPEJICTBA, JICKAPCTBEHHBIE W
KOCMETHYECKHE MpernapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJOKOH.

11 KITACC
OBIIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHUM dJIeMEHT. ATOM. Slapo atroMa, M30TOMbl. DJIEKTPOHHAsT 00004Ka. DHEPreTUYeCKUe YPOBHHU, MOTYPOBHH.
AToMHBIE opOuTay, S-, P-, d- smeMeHnThl. OCOOCHHOCTH PACIPEICACHHS DJICSKTPOHOB 10 OpOUTANIIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAO0B. DIIEKTPOHHAS KOH(PUTYpaIIHsi aTOMOB.

[lepuonuueckuit 3axkoH u Ilepuoamueckass cucrema xumudeckux »saementoB J[. U. MenneneeBa. CBsi3b
MIEPUOANYECKOr0 3aKoHa U lleproanueckon cucteMbl XUMHUYECKUX 3ieMeHToB /. M. MenaeneeBa ¢ COBpEMEHHOU TEOPUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BEILIECTB IO TPYyIIaM U MeprojiaM. 3HaUYE€HUE MEPUOUYECKOr0 3aKOHA B PA3BUTUU HAYKH.



CrpoeHue BelecTBa. XUMHUYECKas CBS3b. BUbI XMMUUYECKOW CBSI3U (KOBAJEHTHAsl HEMOJSIpHAsl U MOJIApHAs, NOHHAs,
MeTayumdeckas). MexaHu3mbl 00pa30BaHUsS KOBAJICHTHOW XWUMUYECKON CBSI3M (OOMEHHBIA M JOHOPHO-aKIICHTOPHBIN).
Bonoponanas cBsi3b. BaneHTHOCTE. DIeKTpooTpUIaTeNIbHOCTh. CTeneHb OKucaeHus. IOHbI: KaTUOHBI U aHHOHBI.

BemectBa MOJNEKYNISPHOTO M HEMOJIEKYJSIPHOIO CTPOCHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEHIECTBA. [HIBI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUMNA KPUCTAINYECKON PEIIETKH.

[TonsiTre 0 qucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOHUIHBIE pacTBOPBI. MaccoBas 107151 BEMIECTBA B PACTBOPE.

Knaccudukanusa HeopraHnyeckux coeluHeHHid. HomeHkiaTypa HeOpraHmyeckWx BeEUIECTB. |'eHeThyeckas CBS3b
HEOPraHUYECKUX BEILIECTB, IPUHAICKAIUX K PA3JIUYHBIM KJIacCaM.

Xumuueckas peakius. Kimaccudukanuss XUMAYECKUX PEAKIUN B HEOPTaHUYECKOM M OPraHUYEeCKON XHMMUU. 3aKOH
COXPaHEHHMs MACCHI BELIECTB, 3aKOH COXPAHEHU U IIPEBPALLICHUS SHEPTUU IIPU XUMUUECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iauyHbIX ¢akTopoB. OOpaTuMble peakiuu. XHUMHUYECKOE PaBHOBECHE.
DaKTOPHI, BIUSAIONIME HA COCTOSTHUE XUMUYeCcKOro paBHoBecud. [Ipunuun Jle [laTense.

Onektposnutuueckas nuccormanusa. CuibHbIe U clia0ble 3JeKTponThl. Cpena BOJHBIX PAacTBOPOB BEIIECTB: KUCIAs,
HEUTpabHasi, IIEJIO0YHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DKCIepUMEHTaIbHBIE METOAbl M3YyUYCHHUS BEIIECTB W WX NpeBpalleHuid: JeMoHcTpamus Tabnun «llepuonnueckas
cuctemMa xumuueckux snemeHToB J[. M. MenneneeBay, mzydeHue MoJeied KPUCTATUIMYECKUX PEMIETOK, HAOIIOJEHUE U
OMKCAaHUE IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3ioKeHHEe MEPOKCHIa BOAOPOIa B IPUCYTCTBUM KaTaln3aTopa,
OTpeJieieHNe Cpeabl PAaCTBOPOB BEIIECTB C TOMOIIBI0 YHHBEPCAIBHOTO WHAMKATOPA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiusHUEe pa3iuyHbIX (PaKTOPOB Ha CKOPOCTh XUMUUECKOUN PEaKIIUM.

Pacuétnrblie 3amaun.

Pacyétpl 0 ypaBHEHHSIM XUMUUYECKUX PEAKLIHM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM
MOHSTUS «MACCOBAs JOJISI BELIECTBAY.

Heoprannuyeckasi xumust

Hemeramel. [lomoxenue HemeramnoB B Ilepuoamyeckoint cucremMe xumuueckux diemeHtoB . M. Menneneesa u
OCOOEHHOCTH CTPOEHHSI aTOMOB. DU3MUYECKHE CBOWCTBA HEMETAJJIOB. AJJIOTPONUS HEMETAIOB (Ha mpuMepe KHUCIopoa,

cepsl, hocdopa u yriaeposa).



XYWMUYECKHE CBOWCTBA BAXKHEHMIIUX HEMETAJJIOB (TaJloT€HOB, CEpbI, a30Ta, (ocdopa, yriepoga v KpeMHHUS) U UX
COoeIMHEHU (OKCHUI0B, KUCTIOPOICOACPIKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHU).

[IprMeHeHEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Mertambl. Ilomoxenue wMetammoB B llepuommueckont cucreme xumudeckux d3neMmeHTtoB JI. WM. Menneneesa.
Oco0eHHOCTH CTPOCHUS DJEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. O6mue ¢dusnyeckue cBoiicTBa MeTauioB. CruiaBbl
METaJUIOB. DJIEKTPOXUMHUYECKUH PsJT HATPSHKEHUI METAIIOB.

XUMHUYECKHE CBOMCTBA BaXHEUIIMX METAUIOB (HATPUM, Kalui, KalblMi, MarHuii, aTlOMUHUNA, ITUHK, XpPOM, KEJE30,
Me€Jlb) U UX COCAMHEHUM.

OG6mue crocoObl MoTyueHus: MeTauioB. [lpuMeHeHne MeTaioB B OBITY U TEXHUKE.

OKCNEPUMEHTAIbHBIC METOJIbl M3YUCHMS BEIIECTB M MX IMPEBPAIICHUIN: U3YUYCHUE KOJUICKIMU «MeTalljibl U CIUIaBbI»,
00pa3IOB HEMETAJUIOB, pEIIEHUWE HSKCIEPUMEHTANIBHBIX 3a/ad, HaOMIOJCHUE U OMNHCAaHUE JACMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCUAA ATFIOMUHUS C PACTBOPaMU KUCJIOT U IIET0YEH, KAYeCTBEHHBIE PEAKIIUU
Ha KaTHOHBI METAJIJIOB).

PacuétHbie 3agaun.

Pacuétsl mMacchl BemiecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY BEILIECTBA, MAacCe MU OOBEMY OJIHOTO W3
Y4aCTBYIOIIMX B PEAKIHMH BEIIECTB, pacué€Thl Macchl (00bEMa, KOJIUUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJIHO U3
BEIIECTB UMEET MPUMECH.

XHUMHSA U )KU3Hb

Ponp xumum B oOeCIEUCHHMHM SKOJOTHYECKOH, SHEPreTHMUYECCKOM M THINEBOM OE30IaCHOCTH, PA3BUTHH MEIMITUHEIL.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIIMIA.

[Ipencrapienus: 06 00X HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJTYyYEeHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MAaTEPUAJIOB: BAXKHEMIIME CTPOUTENIBHBIE MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepHUabl,
KpPacKH, CTEKJIO, KepaMuKa, MaTepuaibl Ul SJEKTPOHUKH, HAaHOMATEpHUaJIbl, OPraHUYECKHEe U MUHEPAJIbHBIE YA0OpEHUSI.

XUMHUS W 370pOBbE YEJIOBEKA: IIpaBWjIa WCIIOJb30BAaHUS JICKAPCTBEHHBIX IIPEIapaToB, MpaBuiaa OCE30I1acHOTO
UCIIOJIb30BaHUs MPerapaToB OLITOBOM XMMHUH B MIOBCETHEBHOM KU3HHU.

MexXnpeaMeTHbIE CBSI3H.



Peanu3zarus MeXnpeaMETHBIX CBsI3€l NpU M3YUYeHHH OO0Ied W HeopraHuyeckoil xumuu B 11 Kitacce ocyliecTBisieTcs
Yyepe3 HCIIOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TMOHATHUN, TaK M TMOHSATUH, SBISIIOIMIMXCA CUCTEMHBIMU IS
OTJEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DAaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIM3, CUHTE3, KiacCU(pUKalus,
HNEPUOJANYHOCTD, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHUE, SBJICHUE.

@®u3uka: MaTepus, dHEpPrus, Macca, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, UOH, U30TOMN, PAJTHUOAKTUBHOCTb, MOJIEKYJIA,
SHEPreTUYECKU YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEUIECTBA, (PU3UUECKUE BEIMUMHBI U €TMHUIIBI UX
U3MEPEHUsL, CKOPOCTb.

buonorus: kinerka, opraHusM, sKOcHCTeMa, Ouocdepa, MaKpo- U MHKPOIJIEMEHThl, BUTAMUHBI, OOMEH BEILIECTB B
OpraHusMe.

['eorpadusi: MuHepanbl, TOPHbIE TOPObL, TOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHONOrUsA:  XMMHYECKas MPOMBIIUIEHHOCTb, METAJULypPIHs, HPOU3BOACTBO  CTPOUTENBHBIX  MAaTEPHUAJIOB,
CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MUIIEBasi MPOMBILIUIEHHOCTh, (papMalieBTH4ecKasi IPOMBILIUIEHHOCTb, IPOU3BOJICTBO
KOCMETHYECKUX  IIPenaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX  MATEPHUANIOB, JJEKTPOHHAs  IPOMBILIJIEHHOCTb,
HaHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 XMW HA FA30BOM YPOBHE CPEJIHET'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYaIOIIMMHCS MPOrpaMM CPETHEro OOIero
oOpa3zoBaHusl (JTUYHOCTHBIM, METANpPEIMETHBIM U TpeAMETHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM Mg pa3pabOTKu
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUSI MPOTPaMM CpEIHEro o0Iero oOpa3oBaHUs SBJISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOJXO/.

B cootBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXO0JA0M B CTPYKTYPE JUYHOCTHBIX PE3YJIBTATOB OCBOECHUS MPEAMETA
«XuMus» Ha YPOBHE CPETHETO 00Iero 00pa30BaHUs BbIIEICHBI CIEIYIONINE COCTABISIONINE:

OCO3HaHWE OOYYaIOIMMUCS POCCUMCKOM TpaKJAaHCKOW HWACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITETBHOCTH M CAMOOIIPEICIICHUIO;

HaJIMuyue MOTUBAIUU K O0y4YECHHUIO;

L[eJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKJICHHM JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M UCTOPUUYECKHUX
Tpaguiuii 60a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B CBOCU JEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJU4Yue MTPaBOCO3HAHUS HKOJIOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HECHHBIC TIJIaHHI.

JIMdHOCTHBIE pe3yJbTaThl OCBOCHUS TpEIMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE y4eOHOM M BOCHUTATEIHLHOM
JNEATEIBHOCTH B COOTBETCTBUUA C TYMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH U
ujeaaMl POCCHUUCKOTO TPaXIaHCKOTO OOIECTBa, MPUHATHIMU B OOIIECTBE HOpPMAaMU U TMpaBUJIaMU TOBEIACHUS,
CIOCOOCTBYIOIIMMH MpolieccaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUUYHOCTH 00YUYaIOIINXCS.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS TpeaMeTa «XUMHUS» OTPaKarT CPOPMHUPOBAHHOCTH OIbITa MO3HABATEIHLHON U
MPAKTUYECKOHN JACITEIPHOCTA 00YJArONTUXCsI TI0 PeaT3aIliy IPUHSITHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpa:knaHCKOTr0 BOCIMTAHMS:

OCO3HaHUS O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s3aHHOCTEN, yBAXKEHUS K 3aKOHY U MTPABONOPAJIKY;

NPEACTABICHUS O COUMAIIbHBIX HOPMAaX U MPAaBWIAX MEKINYHOCTHBIX OTHOUIEHUN B KOJUIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATEIBHOCTH NPHU CO3JAaHUU YUYEOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M
MMO3HABATENbHBIX 3a]1a4, BHIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl APYTUX MPU aHAINU3E PA3TUUHBIX
BUJIOB Y4EOHOM JIeATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJICANI0 OTEYECTBEHHOU XUMMUM;

YBOKEHHSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUYECKOTO NMPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTH)KEHUSI HAYKH €CTh PE3yJbTaT JITUTEIbHBIX HAOIIOACHUM, KPOMOTIMBBIX dKCIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSIHHOTO
TPyAa YYEHBIX U MPAKTUKOB,;

UHTEpECa W I[I03HABATEIbHBIX MOTHBOB B IMOJYYEHUU U TOCHEAYIOIMIEM aHaidu3e HHPOpPMalUU O TMEePeIOBBIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllUU, CBSI3aHHBIC C XUMHUYECKUMHU SIBJICHUSMHU, U TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJIEHUE U MTOCTYIKH CBOMX TOBApHUIIEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHE MOCIEICTBUM 3TUX MMOCTYIIKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:

MMOHUMAaHUs IIEHHOCTEeW 3J0pOBOTO M 0OE€30macHOT0 oOpas3a >KM3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3MUECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOJIFOZICHUs TpaBwil 0e30MacHOTO OOpallleHHs C BelleCTBaMU B OBITY, IMOBCEAHEBHOW KW3HU M B TPYJOBOU
NEATEIIbHOCTH;

MOHUMAHUS IICHHOCTH TPAaBWJI WHIAWBUIYATbHOTO M KOJUIGKTUBHOTO O€30MACHOTO TIOBEACHHUS B CHUTYaIlUsX,
YIPOXKAIOMIUX 3J0POBbIO U KU3HU JIOJEH;

OCO3HaHUS MOCIEACTBUN U HEMPUATHUS BPEAHBIX NPUBBIYEK (YHIOTPEOJICHUS AJIKOTOJIsl, HAPKOTUKOB, KYpEeHHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMITIETEHTHOCTH B Y4EOHO-HCCIEOBATEIIbCKON ACATEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOM U IPYTUX BUAAX JIEATEIbHOCTH;



YCTAaHOBKHM Ha aKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKHUX 3a]ad COLUMAIbHOW HAINpPaBIEHHOCTH (B pamMKax CBOErO
KJ1acca, IIKOJIbl);

MHTEpeca K TMPAKTHUYECKOMY H3YYEHHIO Mpodeccuil pa3lIuyHOro poAa, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
IPEAMETHBIX 3HAHWUM 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBUIYaTbHOM TpaeKTOpHH oOpa3oBaHusl, Oyaymieil mpodeccun u peanusanuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUU, UHTEPECOB U NOTPEOHOCTEN
00I11eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 1EIeCO00Pa3HOr0 OTHOUIEHHSI K IPUPOIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIe;

MMOHUMAaHUs TI00aJBbHOTO XapakTepa AKOJIOTMYECKUX MPOOJeM, BIUSHHUS SKOHOMHUYECKHX IPOILIECCOB HA COCTOSIHHE
MIPUPOJHON U COLIMATILHOW CPENbI;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJNBb30BAHUSI JOCTHKEHUM XUMHM JUIsl pEIIeHUs BOMPOCOB PALMOHAIBHOTO
IIPUPOIOIOIB30BAHMS;

AKTUBHOI'O HENPUATUS IEWCTBUM, NPUHOCAIIMX BPEA OKPYKAIOUIEH NPUPOJHOM Cpele, YMEHHUs IPOTHO3UPOBATH
HEOIaronpusITHbIE IKOJIOTHYECKUE TTOCIIEICTBUS MPETPUHUMAEMBIX AEHCTBUN U IPEIOTBPAIIATh UX;

HaJU4Msl Pa3BUTOTO SKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTHUECKOW KYJIbTYphI, ONBITa AEATEIBHOCTH HKOJOTHYECKOM
HalpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaThCS MMHU B IO3HABATEIbHOMW, KOMMYHUKATUBHOW M COLIMAIBHOW NPAKTHUKE,
CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMohoouu;

7) UEHHOCTU HAYYHOI'0 IMO3HAHMS:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU M OOIIECTBEHHOU
MPaKTUKH;

MOHUMAaHUs CHenuUKU XUMHH KaKk HayKd, OCO3HaHHS €€ poiau B (POPMUPOBAHWUHU PAMOHATIBLHOTO HAYYHOTO
MBIIJICHHSI, CO3JIaHUM LEJIOCTHOIO MPEACTABICHUS 00 OKpYXKaloIleM MHUpE KaK O €IWHCTBE MPHUPOAbI U YEJIOBEKa, B
MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIEHUH MPOOJIeM COXPaHEHHUS MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B O0COOOM 3HAYMMOCTHM XUMHUU Ui COBPEMEHHOM LMBWIM3AlMU: B €€ TyMaHUCTUYECKOM
HAIpPaBJIEHHOCTH U Ba)XHOM pOJIM B CO3/aHMU HOBOM 0a3bl MaTepUaIbHOW KyNbTYpbI, PEHICHUU TJI00AIbHBIX MPOOJIeM



YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SHEPTETUUCCKOM, MUIIEBONW W YKOJIOTHYECKOW 0€30MacHOCTH, B PA3BUTHH
METUITMHBI, 00ECTICYCHUH YCIIOBHI YCIIEIITHOTO TPY/Aa U SKOJOTHYECKH KOM(POPTHOM KU3HU KaXIOTO YjeHa OOIeCTRa,;

€CTECTBEHHO-HAYYHOU T'PAMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOJOB MO3HAHUSI, HCIOJb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUS MJIs aHAlM3a U OOBSICHEHUs SIBJICHUN OKPYXKAIOUIETO MHpa U
MPOUCXOAIIMX B HEM U3MEHEHHM, YMEHUS JleJlaTh 0OOCHOBAHHbBIE 3aKJIIOUEHUSI HA OCHOBE Hay4YHBIX ()aKTOB U MMEIOUIUXCS
JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIb30BaTh XMMUUYECKUE 3HAHUS JJI1 pelIeHUs] MpoOJeM B PEAIbHBIX KU3HEHHBIX
CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BaHUIO, K AKTUBHOMY TOJYYEHHIO HOBBIX
3HaHUU 10 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3IMuHbIX chepax mpodeccuoHaIbHON AeATEIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIC PEe3yJIbTaThl OCBOCHHS YUEOHOTO TpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUS
BKJTFOYAFOT:

3HaUUMble JUIsi  (OPMHUPOBAHUS  MHUPOBO33PECHUS]  OOYUYAIOMIMXCA  MEXKIUCHUIUTUHAPHBIE  (MEXIPEIMETHbIC)
oOllleHayYHbIE TIOHATHS, OTpaXAlolUe IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHENUPUKY METONOB IO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPTHsl, SBICHUE, MPOIECC, CUCTeMa, HAy4HbIA (aKT,
TIPUHITUTI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBaHNE, HAOMIOACHUE, U3MEPCHHE, SKCTICPUMEHT U JPYTHE);

YHUBEpCAIbHBIC Y4YeOHBIC JACHCTBUS (ITO3HABATCIbHBIC, KOMMYHHKATHBHBIC, PETYJISATHUBHBIC), 00CCIICUNBAIOIIHC
dbopmupoBanne PyHKIIMOHATEHON TPAMOTHOCTH U COITUATTBHONW KOMITETCHIIMHA 00YYaIOuXCs;

CIIOCOOHOCTh OOYYAIONIUXCS HCIOJIh30BaTh OCBOCHHBIC MEXKIUCIUILUIMHAPHBIC, MHUPOBO33PCHUECKUE 3HAHUS W
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLIMAILHOMN MPAKTHKE.

MeranpeaMeTHble  pe3yJabTaThl  OTPAXKAIOT  OBJAJCHHE  YHUBEPCAIbHBIMU  YYEOHBIMH  IO3HABATEJIbHBIMHU,
KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JAEUCTBUSMHU.

OBJajieHUe YHHBEPCAJbLHBIMHM Y4€OHbIMM MO3HABATEIbLHBIMHU JeHCTBUSIMU:

1) 6a30Bble JIOrHYecKHe TeHCTBHUSA:



CaMOCTOSITEIIBHO (DOPMYJTUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpeNeNaTh LEeNu MACSITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JOCTHKEHHS, COOTHOCUTH pE3yJbTaThl
NEATEIbHOCTU C MOCTABJICHHBIMU IEISIMU;

UCIIOJIb30BaTh IPU OCBOCHUHU 3HAHUM MPUEMBI JOTHYECKOTO MBIIIJICHUS — BBIACIATh XapaKTEepHbIEC MPU3HAKU TOHITHI U
yCTaHABJIMBATh UX B3aHUMOCBSI3b, UCII0JI30BATh COOTBETCTBYIOLIME MOHATHUS 111 OOBSICHEHUS OTJIEIbHBIX (DAKTOB U SIBJICHHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JJIs KJIACCU(DHUKAITNN BEIIECTB U XUMHUYECKUX PEaAKITHIA;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyX AcHUS (MHAYKTHUBHBIC, JCIYKTUBHBIC, 10 AaHAJOTUU), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, OPMYIUPOBATH BHIBOBI U 3aKITIOUCHHUS;

IPUMEHSTh B MPOLIECCE MO3HAHUS, UCIIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH, MPeoOpa3OBhIBATH
MOJICIbHBIE TMPEJICTABICHUS — XUMUYECKUH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUecKkas (opMysa, ypaBHEHHE XUMHUUYECKOU
peakiuu — MpU PEIICHUH YYEOHBIX TIMO3HABATEJIBHBIX M MPAKTHUECKUX 3aJlay, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPEJCTABIICHUS 1JIsI BBISIBJICHUS XapAKTEPHBIX TPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUN.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAaMH METO/I0B HAyYHOT'O MO3HAHUSI BEUIECTB U XUMUYECKUX PEAKIIH;

dbopMyIUpOBaTH LIEJIU U 3aa4d UCCIICIOBAHUS, UCIIOJIH30BATh MOCTABJICHHBIE U CAMOCTOATENILHO CPOPMYITUPOBAHHBIE
BOINPOCHI B KaueCTBE HMHCTPYMEHTA MO3HAHUSI U OCHOBBHI Il (DOPMUPOBAHUSI TUIMOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJIETh  HAaBBIKAMH  CAMOCTOSATEIBHOTO  IUIAHUPOBAaHUA W MPOBEJICHHUS  YUYEHHUYECKUX  DKCIIEPUMEHTOB,
COBEpPIIICHCTBOBaTh YMEHHMS HaOJIOAaTh 3a XOJOM IMPOIecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3yibTar,
dbopmynupoBaTh O0OOIIEHUS ¥ BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH pPE3YJbTAaTOB HCCIEIOBAHUS, COCTaBIISITh
000CHOBaHHBIN OTYET O TIPOJIETAaHHOM padoTe;

MpuoOpeTaTh OMBIT YYCHUYECKON HCCIICOBATEIHCKON M TMPOEKTHON NEATEIbHOCTH, MPOSBISATH CIHOCOOHOCTh H
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY TOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a]lad, MPUMEHEHHUIO Pa3JIMYHBIX METOIO0B
MO3HAHUSI.

3) paboTa ¢ uHpopmManmeii:



OPUEHTHPOBATHCS B PA3NUYHBIX MCTOUYHHUKAX HWHGPOpMaAIuu (HAy4YHO-TIOMYJIApHAS JIUTEpaTypa XUMHYECKOTO
COJIepKaHusl, CIpPaBOYHbIE IMOCOOUs, pecypchl MHTepHeTa), aHaNM3UPOBATh HHQPOPMAIUIO PA3NUYHBIX BHIOB U (popm
Mpe/ICTaBICHUS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(bopMyIHpOBATH 3aMPOCHl U MPUMEHSITH PA3IMYHbIE METOJIBI MPU MOUCKE U 0TOOpe MHMOpMAIU, HEOOXOAUMON IS
BBITIOJIHEHHUS YY€OHBIX 3a/1a4 ONPeIeIEHHOTO THIIA,

nprOOpeTaTh OMBIT HCIOJNB30BaHHUS WHGOPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTHMM W Pa3jIMYHBIX MOMCKOBBIX
CHUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAaNbHYIO (opMy mpeacTaBieHus HMHpopMauuu (cxembl, Tpaduky, AUarpammsbl,
TaOJINLbI, PUCYHKHU U IPYTHUE);

UCIIOJb30BaTh HAy4YHbIM $3BIK B KayeCTBE CpPEJACTBAa IpU padboTe ¢ XUMHUYECKOW uHGPOpManuel: NPUMEHSTH
MEXIpeAMETHbIE ((PU3HUECKUE U MaTEMaTHYECKUE) 3HAKH U CUMBOJIBL, (POpMYJIbI, a00OpeBUATYpbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OgiageHne yHMBEPCAJIbHBIMH KOMMYHHMKATUBHBIMHU 1€ CTBUSIMM:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYX JaeMOH TeMbl B XOJi€ JUallora W/WIM JAUCKYCCHM, BBICKA3bIBaTh WUJEH,
(dbopMyIMpOBaTh CBOM MPEJIOKEHUS OTHOCUTENILHO BBIMTOJIHEHUS TIPEIOKECHHON 3a1a4u;

BBICTYNIaTh C TMIPE3EHTAIe pe3yNbTaTOB TO3HABATENBHOW JESATENILHOCTH, MOJYUYEHHBIX CaMOCTOSTENIbHO WU
COBMECTHO CO CBEPCTHHKAMHU TPHU BBHIMOJHEHHH XWMHUYECKOTO JKCIEPUMEHTa, MPAKTHUYECKOH paboThl MO HCCIICTOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aliy y4eOHOro mpoekTa u (popMyiarpoBaTh BBIBOJBI MO pe3yjbTaTaM IPOBEAEHHBIX
UCCIIEIOBAHUM MyTEM COTJIACOBAHMSI MO3ULIMHI B X0/1€ 00CYX/I€HUSI U OOMEHAa MHEHUSMHU.

OBiaieHHe YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH 1€CTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATENIbHYIO JIEATENbHOCTD, ONpEAess e€ Uenu U 3aJauH,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAJiaraéMblil aJrOpUTM ACHCTBUIM NpPHU BHIIOJHEHUH
y4eOHBIX M MCCIIEIOBATEIBCKUX 3a/1a4, BEIOMpaTh Hanbosee 3PGEeKTUBHBIN CIOCO0 MX PEIICHHS C yYETOM MOIYYCHHUS HOBBIX
3HAHUU O BEIECTBAX U XMMHUYECKUX PEaKIIUAX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH J1€ATETbHOCTH Ha OCHOBE CaMOaHaIl3a U CAMOOIIEHKH.

IHPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuuecKass XuMHUsh» OTPa)karoT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUN 0 XMMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMHH
B MO3HAHUU SBJICHUIN TPUPOJIBI, B ((OPMUPOBAHUM MBIIICHUS U KYJIBTYPBl JTUYHOCTH, €€ (PYHKIIMOHATBHON IPaMOTHOCTH,
HEOOXOAMMOW I PEIICHHs] MPAKTUYECKHX 3aJad U 3KOJIOIMYECKM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBONOJATAKOUIUE MOHATUSA (XMMHUYECKHUI 3JIEMEHT,
aToOM, DJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb, FIEKTPOOTPUIATEIbHOCTh, XMMUYECKasl CBA3b, CTPYKTYpHasl
dbopmyia (pa3BépHyTas U COKpallléHHas1), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIEpOIHbINA CKeNeT, PYHKIIMOHAIbHAS
IpyIIa, paavkal, WU30MEpPHUs, U30MEPBl, TOMOJOTHYECKAN Psii, TOMOJIOTH, YTJIEBOJOPOIBI, KUCIOPOA U a30TCOAEPKAIIME
COEMHEHUSI, MOHOMED, TOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU MU 3aKOHBI (TEOpHs
CTpOeHHMsI opranndeckux BeuectB A. M. ByTinepoBa, 3aKOH COXpaHEHHs MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XMMHH; MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIWE B OCHOBE NMOHMMAHMUS NPUYMHHOCTH M CHCTEMHOCTHM XMMHYECKHX
ABJICHUM, (PAKTOJOTMYECKUE CBEIEHUS O CBOMCTBaX, COCTAaBE, IMOJYYEHUHM U OE€30MacHOM HCIOJIb30BAaHUU BaKHEHIIMX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOW AEATEIbHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUW BBISABJISATh XapakTEpHbIC TMPU3HAKU TIOHSITHM, YCTaHABIUBaTh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHATHS IIPHA OIMCAHUMU COCTaBa, CTPOCHUS U IIPEBPALLEHUN OPraHUYECKUX COCANHEHNM;

c(hOpMHUPOBAHHOCTh YMEHUH UCIIOJIB30BATh XUMUUYECKYIO CUMBOJIUKY JIJIsi COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOW) (OPMYJT OPraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM, U3rOTaBIMBAaTh MOJIEITU
MOJIEKYJI OPTaHUYECKUX BELIECTB IS MIUTIOCTPALMA UX XUMHUUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUI YCTAaHABIMBATh MPUHAJIC)KHOCTh M3YUEHHBIX OPraHUYECKUX BEIIECTB IO WX COCTABY U
CTPOCHHIO K ONPEIeNEHHOMY KJIAcCy/TpyIIe COCOUHEHHH (yrieBOIOPOAbI, KUCIOPOJ M a30TCOAEpKallue COCTUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), JaBaTh MM Ha3BaHus mo cuctematuyeckod Homenkinarype (IUPAC), a Takxke
NPUBOJIUTH TPUBHAIbHBIE HA3BaHUS OTIEIbHBIX OPraHMYECKUX BEUIECTB (3TUJIEH, MPOIMUJIEH, alleTUJIEH, YTHUJICHIIIUKOb,
rnuuepuH, ¢GeHos, QopMmanbIerun, aleTaibAeruil, MypaBbUHas KHCIOTa, YKCYCHash KHCJOTa, OJEMHOBas KHCJIOTa,
CTeapuHOBAs KUCIOTa, TNII0K03a, PpyKTO3a, Kpaxmall, IeJITI0103a, TIIUIUH);



c(OPMUPOBAHHOCTh YMEHUSI OMPEACNATh BHUJBI XUMHUYECKOW CBSI3U B OPraHMYECKUX COCTUHEHHSIX (OIWHAPHBIC H
KpaTHBIE);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHSAThH MOJIOKEHUSI TEOPHH CTPOCHHUs opraHuueckux BemecTB A. M. bytneposa ans
OOBSICHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILLIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHE M XMMHUYECKHE CBOWCTBA TUIIMYHBIX
Mpe/ICTaBUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STHJIEH, MPOIMUJICH, alleTHieH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJ, 3TAHOJ, ATUICHIJINKOJb, TJIULEPUH, (PEHOII, alleTalbIETH, MypaBbUHAsd U YKCyCHAast
KHUCJIOTHI, TJII0K03a, Kpaxmall, IEeJUII0J103a, AMUHOYKCYCHasl KUCIIOTa), WIIOCTPUPOBATh FEHETHUECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOUHUKH YIIJIEBOAOPOJHOTO ChIpbs (HEPTh, MPUPOJHBINA ra3, yroJb),
CIOCOOBI UX NEPEPA0OTKU U MPAKTUUECKOE MPUMEHEHUE MPOAYKTOB IepepadboTKH;

c()OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS MO XHMHYECKHUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOIO BELIECTBA UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOJAHBIX BEILECTB WU
MPOJTYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHHI BIIAJETh CUCTEMOW 3HaHU 00 OCHOBHBIX METOJAaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMBIX B
XUMUU TPU U3YYEHHH BEIIECTB M XMMHUYECKUX SIBICHUI (HAOMIOJE€HUE, WU3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE),
MCIIOJIb30BaTh CUCTEMHBIE XUMUUYECKUE 3HAHUS ISl IPUHATHS pEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

cOpPMUPOBAHHOCTh yYMEHHM CcOOJIOJaTh TMpaBWiia TOJB30BAaHUS XHMHUYECKOM TMOCYIOoW U  JabOpaToOpHBIM
o0opyJoBaHUEM, a TaKXke IMpaBuia OOpalieHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUMUSMH MO BBINOJHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBIMNOJHATh XMMHUYECKUN HKCIEPUMEHT (TMpEeBpallleHusT OpraHMYECKUX
BEILIECTB IPY HAarpEeBaHUM, IMOJYyYEHHE STUJIEHA U U3yYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKI[MM OPraHUYECKUX BELIECTB,
JeHaTypauus OeNKOB MPU HarpeBaHUH, IBETHbIE PEaKIuu OEJIKOB) B COOTBETCTBHHU C IIPABUIIAMHU TEXHUKHU O€30MaCHOCTH NMPHU
oOpallleHuu C BEIEeCTBaMHU M JIAOOpPaTOpPHBIM O0OpPYIOBAaHUEM, MPEACTABIATh PE3YJIbTaThl XUMUUYECKOTO 3KCIEPUMEHTA B
(dopMe 3anucu ypaBHEHUI COOTBETCTBYIOLIUX PeakUil U (pOpMyIMpOBaTh BbIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHMM KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(GOpPMAlMIO, TOIYy4aeMyl0 U3 pa3HbIX
MCTOYHUKOB (CpeACcTBa MaccoBOW nHpopMaluu, IHTepHET u apyrux);



c(OpPMUPOBAHHOCTh YMEHUH COOIOATh MpaBUiia IKOJIOTUYECKU I€JIeCO00pPa3HOTO MOBEAEHUsI B OBITY U TPYAOBOM
NESTETPHOCTH B TIIENIAX COXPAHEHUS CBOETO 3J0POBbSI M OKPYKAIOIICH NPUPOAHOW Cpeabl, OCO3HaBaTh OMACHOCTH
BO3JICHCTBHS HA )KUBBIC OPTaHU3MBI OTIPEICTIEHHBIX OPTaHUICCKUX BEIIECTB, MTOHUMas cMbIch nokasarens [1J1K, moscHaTs Ha
npUMepax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHHUS UX BPEAHOTO BO3JICHCTBIS HA OpTaHN3M YeJIOBEKa;

Ui OOYJaroIIMXCsi C OTPAaHWUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: yYMEHHE MPHUMEHSTh 3HAHHS OO0 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHUN;

JUISL CIIETIBIX U CJIAa0OBUAIIMX OOy4YarOlIUXCs: YMEHUE HCIOJIb30BaTh PElibe()HO-TOUCUHYIO cUCcTeMy oOo3HaueHui JI.
bpaiins s 3anucu XumMudeckux Gopmyi.

11 KUIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeOpraHuuecKasi XUMHs OTPaKaroT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUNA: O XMMHUYECKOM COCTaBIAIONICH €CTECTBEHHO-HAYYHOW KApTUHBI MHpA, POJIH
XUMUU B TIO3HAHWU SIBJICHUN TPUPOJbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAILHOMN
rPaMOTHOCTH, HEOOXOIUMOM JJIsl pEelIeHUs MPAKTUYECKUX 3ajad U DKOJOTMYECKHM OOOCHOBAHHOI'O OTHOUIEHUSI K CBOEMY
310pPOBBIO U IPUPOJHOMN CPELE;

BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasl BKJIIOUYAET: OCHOBOIOJIATAIOUIME MOHATUS (XUMUYECKUM 3JIEMEHT,
aTOM, H30TOI, S-, P-, O- DJIEKTPOHHBIC OpPOMTAIN AaTOMOB, WOH, MOJICKYJia, MOJIb, MOJIAPHBIA OOBEM, BaJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XMMUYEecKasi CBsI3b (KOBaJCHTHAs, MOHHAs, METaJUInuecKas, BOJOPOIHAS),
KPUCTAJUIMYECKass PEHIETKA, TUIIBl XMMUYECKHUX PEAKIUW, PACTBOP, JJIEKTPOIMUTHI, HEIIEKTPOJIUTHI, SJICKTPOIUTHYECKAS
JTUCCOLMALINS, OKUCIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW PEAKI[UU, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI
(Teopus PAEKTPOJUTHIYECKON TUCCOIMalNK, nepuoandeckuid 3akoH [{. 1. MeHeneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS W MPEBpAICHUs] YHEPTUU MPU XUMUUYECKUX PEAKIUSX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3BIK XUMUU,
MHUPOBO33PEHUYECKME 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAHUS TPUUYMHHOCTA U CHUCTEMHOCTH XUMHUUYECKHX SIBJICHHM,
(haKTOJIOTUYECKHE CBEICHHSI O CBOWCTBAX, COCTABE, MOJyUYCHUH U O€301IaCHOM HCITOJIb30BAaHUU BOKHEUIITUX HEOPTAHMYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JCSITEIILHOCTH YEIIOBEKA,

c(hOpPMHUPOBAHHOCTh yMEHUM BBIABIATH XapaKTEpHbIE TMPU3HAKU TIOHSATHUM, YCTaHABIWMBATh MX B3aUMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIONIUE MOHATHS IPU OMMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALCHUI;



c(hOpPMUPOBAHHOCTh YMEHUN HUCIIOJIB30BATh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIIEHUS (DOPMYIT BEIIECTB M ypaBHEHUI
XUMHUYECKUX peakiuid, cuctemarnyeckyro HomeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTICIBbHBIX HEOPTaHMYECKUX
BEILECTB (yrapHblil ra3, yriaeKkHcIbli ra3, aMMHUaK, rai€Has U3BeCTh, HEeral€Hasi U3BeCTh, TUTHEBAs COJIa, TUPUT U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHI OINpPEAENATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS XMMUYECKUX DJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa, BUJl XMMHYECKOW CBS3U (KOBAJIGHTHAs, MOHHAsS, METAJUIMYECKas, BOJAOPOJIHASA) B COCAMHEHUSX, THUII
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (aTOMHAsA, MOJIEKYJIsIpHAsl, MOHHAS, METAJUIMYECKAs ), XapaKTEP CPelbl B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHEHUM;

c(OPMUPOBAHHOCTh YMEHMHM YyCTAHAaBIUBATh MPUHAAJICKHOCTh HEOPraHMYECKHX BEIIECTB IO HX COCTaBy K
oTpeAeNEHHOMY KJIacCy/TpymIie COeMHEHUH (IIPOCThIe BEUIECTBA — METAJUIBI U HEMETAILIbl, OKCHUJIbl, OCHOBAHUS, KUCIIOTHI,
am(OTepHbIE THIPOKCH/IBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH Mepuoauyeckoro 3akona [[. 1. MenaeneeBa u 7eMOHCTPUPOBAThH €0
CUCTEMATU3HPYIOUTYI0, OOBSCHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepPU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKHX 3JIEMEHTOB 1—4 mepuoioB
[Tepuonnyeckoit cucteMbl Xumuueckux ayemeHToB JI. WM. MeHaeneeBa, HCIONB3ysl MOHATHSA «S-, P-, O-3JEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX JJIEMEHTOB M HUX
COEMHEHUH M0 neproaam u rpynnam llepuoanueckoit cucteMsl xuMudeckux 35emeHToB . 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATh) OOLIME XUMHUYECKUE CBOMCTBA HEOPTAHMYECKUX BEILECTB
pPa3IMYHBIX KJIAcCOB, ITOATBEP)KIATh CYIIECTBOBAHME T'€HETHUYECKOW CBSI3M MEXAY HEOPraHWYECKMMH BEIECTBAMH C
MTOMOILBIO YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(ULIMUPOBATH XUMUYECKHUE PEAKIMU MO Pa3IUYHbIM MpU3HAKaM (YUCIY U COCTaBy
pearupyromux BeLECTB, TEMJIOBOMY 3(PQEeKTy peakinu, M3MEHEHHMIO CTENEeHEW OKHCIICHUSI DJIEMEHTOB, OO0paTUMOCTU
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHUS PEAKIIMI Pa3IMYHBIX THUIIOB, IMOJTHBIC U COKpPAIIEHHBIE YPaBHEHUS
peakiuii HFOHHOTO OOMEHa, YUUThIBas YCIOBUS, IPU KOTOPBIX ATH PEaKLUU UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh yYMEHUH NPOBOJAUTH PEAKIWH, MOATBEPKIAIOIUME KAYECTBEHHBIM COCTaB  Pa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEILECTB;



c(hOpPMHPOBAHHOCTh YMEHHH PaCKpPhIBATh CYITHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH TMOCPEACTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;

c(hOpPMHUPOBAHHOCTh YMEHHUUA OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEakmuu OT Pa3IudHbIX (PAKTOpPOB;
XapaKTep CMEIICHUS XUMHUYSCKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunmu Jle [laTense);

c(OPMHPOBAHHOCTh YMCHHUH XapaKTEpHU30BaTh XHMHYECCKHE IIPOIECCHI, JICKAINIUE B OCHOBE IPOMBIIUICHHOTO
MOJIYYCHHUSI CEPHOW KHCIIOThI, aMMHaKa, a TaKkke C(OPMHUPOBAHHOCThH MPEICTABICHUH 00 OOIIMX HAYYHBIX NPHHIMIAX U
AKOJIOTHICCKUX TPOOIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIUHUCICHHS C KCIOJIB30BAHMEM IIOHATHS «MaccoBasi JOJs BellecTBa B
pacTBope», 0OBbEMHBIX OTHOIIICHUHN Ta30B MPHU XUMHUUYECKUX PEAKIIUIX, MACChl BEIIECTBA MJIM 00BEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, MAcCe WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIIOBOTO A deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAaHEHUS DHEPTUH;

c(hOPMHPOBAHHOCTh YMEHHH COONIOAATh TMpaBWiIa IIOJB30BAHUS XUMHUYCCKONM TOCydod W J1abopaTopHBIM
obopymoBaHHEM, a TakXe IpaBmiia OOpalleHHs ¢ BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIUSMH II0 BBITOJHESHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUTAHUPOBATH W BBITIOIHATH XUMHUYECKHUH KCIIEPUMEHT (pa3jIoKeHHe MepOKCUIa BOIOPOIa
B MMPUCYTCTBUHU KaTaJIn3aTopa, OMPEEICHUE CPEIbl PACTBOPOB BEIIESCTB C TIOMOIILI0 YHUBEPCATHLHOTO HHINKATOPA, BIHSHHIC
pasITUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiiy, peaKIiii HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKINK Ha CyIbQar-,
KapOoOHAT- W XJOPHJI-aHHOHBI, Ha KaTHOH aMMOHHMS, PEIICHHE SKCIECPUMEHTAIBHBIX 3aJad IO TemaMm «MeTramisl»y |
«Hemeramael») B COOTBETCTBHM C IpaBHJIAMHM TEXHUKH O€30IAaCHOCTH NMPU OOpaIieHUH C BEIISCTBAMH M J1a0OPaTOPHBIM
o0opyI0BaHUEM, MPEACTABIATh PE3yIbTAaThl XMMHUYECKOTO JKCIIEPHUMEHTa B (DOpMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIUX
peakuii 1 GOopMyIMPOBATH BBIBOJIBI HA OCHOBE ATHUX PE3YIIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIM3UPOBATH XHUMHUYECKYI0 HH(POPMAIHMIO, TMOJYy4aeMyl0 W3 Pa3HbIX
HMCTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHHUKauu, IHTEpHET U IpyTHX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPAaBHJIA DKOJOTHUECKH IE€JeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOU
NCATEIBPHOCTH B IICNIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOIICH NPHUPOAHOW Cpeapl, OCO3HABaTh OIMACHOCTH
BO3/ICHCTBHS Ha JKMBBIC OPraHU3MBI OINPEACIEHHBIX BEIIECTB, MOHUMas cMbIca rmokazatens [1/IK, moscHaTh Ha mpumepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHUS MX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKA,



UIsT OOyYaroIMXCS C OTPAHWMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE MPUMEHSATHh 3HAHUS 00 OCHOBHBIX
JTOCTYMHBIX METOJIaX MO3HAHMS BEILIECTB U XUMUYECKUX SIBJICHUN;

JUIA CIIENBIX U CIA0OBUASIINX OOYYaIOUIUXCA: YMEHUE UCIOIB30BaTh pelibe(PHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI.
bpaiins s 3anucu XumMudeckux Gopmyi.
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oOpa3oBaTe/ibHbIE

pecypchbl

Pa3znen 1. Teopernueckue 0CHOBBI OpraHuyecko xumum (3 4)

1 [Ipenmer 1 [IpenmeT opraHuYeCcKOi XUMHUU: * PackpbiBaTh cMbICH https://resh.edu.ru/subject/less

OpraHMYECKOi XHMMHUH, e€ BO3HUKHOBEHHUE, Pa3BUTHE U M3y4aeMbIX TIOHATHIA on/6149/start/170388/
e BOBHUKHOBCHHE, 3HAYEHHE B ITOJYIEHUH HOBBIX (BBISIBIISITH UX XapaKTEPHBIE
pa3BUTHE U 3HAUCHHE BEIIIECTB M MAaTEPHAIIOB. NPU3HAKH), YCTAaHABIMBATH MX

JleMOHCTpAIUHA: B3aMMOCBSI3b.

— 03HAKOMJIEHHE C 00pa3iamu * PackpriBaTh poiib

OpPraHMYECKUX BEIIECTB U OpPraHMYECKOM XMMHUH B )KU3HU

MaTepHajiaMHi Ha KX OCHOBE; Ye0BeKa, HUTFOCTPHUPOBATh

— OTIBITHI IO MIPEBPAIICHHIO CBSI3b C APYTMMH HayKaMH.

OpPraHUYeCKUX BEIICCTB IIPU * Habroiath 1 ONMCHIBATH

HarpeBaHuu (IUIaBJICHUE, JIEMOHCTPAIIMOHHBIE OTTBITHI;

00yTIIMBaHUE U TOPEHUE) IPOBOJINTH U OIKCHIBATH
71a60pPaTOPHBIE OIBITHI.

2 Teopus cTpoeHus 1 Teopusi cTpoeHUs OpraHrueckux ¢ [IpUMEHATH MMOJOKEHHSI https://lesson.edu.ru/lesson/c9
OPraHUYECKUX coenquuennii A M Bytieposa, e€ TEOPUUN CTPOCHUS 35a58c-ab0e-4¢59-9dcf-
coequuenu A. M. OCHOBHBIC ITOJI0KEHUS. oprannyeckux coeauHeHuit A.  20517ae4b52e
BytiepoBsa, eé CrpykTypHBIE HOPMYJIBI M. Bytneposa mst o0bsicaenust = https://www.yaklass.ru/p/him
OCHOBHBIE TTOJIOKEHUS OpPTraHMYECKHUX BEIIECTB. 3aBHCMMOCTH CBOMCTB BemiecT | 1ja/10-klass/osnovy-

["oMoJI0THSI, H30MEPHSL. OT UX COCTaBa U CTPOCHHUSI. organicheskoi-khimii-
XuMUAUeCcKas CBA3b B 6490554/izomeriia-izomery-
OPraHUYECKHX COEIUHEHUSX: 6490525/re-89f4bcdf-9acl-
KpaTHbIE CBSI3U, G- U T-CBSA3H 4184-bcd8-ececbebfee03

3 [IpencraBnenue o 1 [TpencraBnenue o * Ucnonb3oBarh xumudeckyro  https://lesson.edu.ru/lesson/72
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https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

KJ1accupuKaluu KJIaCCU(pUKALUU OPTaHUYECKUX
OpraHUYeCKUX BeulecTB. HoMeHnknarypa
BEILECTB. OpraHUYECKUX COETUHEHUM
Howmenxkiarypa (cucremaruueckas) u
(cucrematuueckasi) u TPUBHUAJIbHBIC HA3BaHUS
TPUBHUAJIbHBIE BOKHENIIUX IIPEACTABUTEIICH
Ha3BaHUs KJIACCOB OPTraHUYECKUX BELIECTB.
OPraHUYeCKUX JlabopaTopHbIii ONBIT:
BEILECTB — MOJICJIMPOBAHUE MOJIEKYJ
OPraHUYEeCKHUX BEIIECTB

Paznen 2. Yraesogopoasi (13 u)

4 AJKaHBI: COCTaB U 1 AJKaHBI: COCTaB U CTPOCHHE,
CTPOEHHUE, TOMOJIOTUYECKHUM AT
TOMOJIOTUYECKUH P

5 MeraH u 3TaH — 1 Meran u 3TaH — npocTenImne
MPOCTEUIINE MPEICTaBUTENN ATKAHOB:
MIPEACTABUTEIHN buznyecKrue 1 XUMUYECKHE
AJKAaHOB CBOMCTBA (peakiuu 3aMeIieHus 1

TOpEHHUsI ), HaX0XKJICHUE B
MPUPOAE, MOJIYYCHUE U
IIPUMEHEHNE

6 AJIKEHBI: COCTaB U 1 AJIKEHBI: COCTaB U CTPOEHHUE,
CTPOEHUE, CBOMCTBA TOMOJIOTUYECKUI P

7 DOTUJIEH U TIPONUIIEH 2 OTUJIEH U TPOIUIIEH —

— TpocTenme MPOCTEUIIINE MPEJICTABUTETU
MIPEACTABUTEIHN AIKEHOB: (PU3NYECKHe U
AJIKEHOB XUMHUYECKHE CBOMCTBA (PEaKIuu

THJIPUPOBAHUS,
TaJJOr€HUpPOBaHUsA, TUApPATAIIUU,
OKHUCJICHUA U HO.HI/IMepI/BaLII/II/I),
HOJTyYeHHE U TPUMECHEHHE.
IIpakTnyeckas padora Ne 1.
«[Tomy4enue sTHICHA U U3yYECHUE

CUMBOJIUKY JJIsl COCTaBJICHUS
MOJICKYJISIPHBIX
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAaIEHHOM) hopMyIT
OpPraHUYECKUX BEIIECTB.

* OnpenensiTb BUJIbI
XUMHYECKOH CBSI3U
(onuHapHBIE, KpaTHBIE) B
OpPraHUYECKUX COCTUHECHHUSIX.

* PackpbIBaTh CMBICI
M3Y4aeMbIX ITOHATHH
(BBISIBIIAATH UX XapaKTEpHbIE
IPU3HAKH), YCTAaHABJIMBATh UX
B3alMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE IOHSTHS
IIPU OIIMCAaHUU COCTaBA,
CTPOEHUS U NPEBPALLEHUI
OPraHUYECKUX COCTUHEHUHN

* lcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHon) Gpopmyn
OpraHMYECKUX BEIIECTB

* YCcTaHaBIMBATh
MPUHA/IJIEKHOCTD BEIIECTB K
OIIPEENEHHOMY KJIacCy
YIJIIEBOIOPOAOB IO COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX I10
CHUCTEMATHYECKOU
HOMEHKJIAType; IPUBOJIUTH
TPUBUAJIBHBIC HA3BAHUS

6ee099-e1a9-410f-b8be-
b4cb589aeadl?backUrl=%2F0
4%2F10

https://lesson.edu.ru/lesson/
258ddc06-ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2
F04%2F10

https://multiurok.ru/files/urokp
rezentatsiia-po-khimii-alkany-
10-klass-1.html
https://resh.edu.ru/subject/less
on/6151/start/149993/

https://resh.edu.ru/subject/less
on/5412/start/212563/

https://lesson.edu.ru/lesson/05
ab5925-ba8e-499e-840b-
70b5e8db7lae?backUrl=%2F
04%2F10



https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://multiurok.ru/files/urokprezentatsiia-po-khimii-alkany-10-klass-1.html
https://multiurok.ru/files/urokprezentatsiia-po-khimii-alkany-10-klass-1.html
https://multiurok.ru/files/urokprezentatsiia-po-khimii-alkany-10-klass-1.html
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10

€ro CBOICTB)»

8 AJKaIueHsl. AJKanueHsl.
byranuen-1,3 u byranuen-1,3 u metunOyranueH-
MeTunoyraaueH-1,3. 1,3: cTpoeHue, BaXKHEHIIINE
[Tonyuenue XUMHUYECKHE CBOMCTBA (peaKkiust
CUHTETHYECKOTO MOJIMMEPHU3AIUN ).
KaydyKa ¥ pe3UHBI [TonyyeHue CHHTETUYECKOTO
KaydyKa U pe3HHBbI.
JlabopaTopHblii ONbIT:
— O3HaKOMIIEHHUE C 00paslaMu
MJIaCTMACC, KAY4yKOB U PE3UHBI
9 AJIKMHBI: COCTaB U AJIKMHBI: COCTaB U OCOOEHHOCTH
0COOCHHOCTHU CTPOEHUS, TOMOJIOTHYECKHM Psi.
CTPOECHH, AueruieH — npocTeimui
TOMOJIOTHYECKUHN PSII. MPEJICTAaBUTENb aJIKHHOB: COCTAB,
AneruiieH — cTpoeHue, pusndeckue u
MIPOCTENILINN XUMHUYECKHE CBOMCTBA (peaKIuu
MIpPEICTaBUTENH TUIAPUPOBAHUS,
AJIKUHOB raJloreHUPOBaHUs, THIpATaIUH,
TOPEHUsI ), TTOTydeHUE U
MIPUMEHEHHE
10 Brruucnenus no Boruncnenus o ypaBHEHUIO
YpaBHEHUIO XUMUYECKON peakiuu (Macchl,
XUMUYECKON peaKiuu 00BEMa, KOTUYECTBA UCXOTHOTO
BEIIIECTBA WJIK MIPOJIYKTA PEAKIINH
10 U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 MCXOJTHBIX
BEILECTB WUJIU IIPOYKTOB
peaxIumn)
11 ApeHbl: 6eH301 U ApeHsl.

TOJIYOJI.
TOKCUYHOCTH apEHOB

benson: cocras, cTpoeHue,
¢du3nveckre 1 XUMHYECKHUE
CBOMCTBA (peaKuu

raJIOTEHUPOBAHUS U HUTPOBAHUS),

IMMOJIYYCHHUEC U TPUMCHCHHUEC

OTJIENbHBIX MpEACTaBUTENCH
YIJIEBOI0POIOB

* OnpenensiTe BUIbI
XUMHUYECKOH CBSI3U B
MOJIEKYJIaX yrJIeBOJOPOJIOB;
XapaKTepu30BaTh 3aBUCUMOCTh
PEaKIMOHHOU

CIIOCOOHOCTH YIJIEBOAOPOI0B
OT KPaTHOCTU KOBaJIEHTHOMI
CBSI3U

» XapakTepu3oBaTh COCTaB,
CTpOCHUE, IPUMEHEHHE,
buznyecKkrue 1 XUMHUYECKHE
CBOMCTBA, BayKHEHIIIIIEC
CIocoObI OyYeHUs
TUTIMYHBIX TIPEJICTaBUTEICH
pa3IUYHBIX KJIACCOB
YTJIEBOJIOPOIOB (METaHa,
3TaHa, TUJIEHA, alleTUIICHA,
Oyranuena-1,3, 6ensoina)

* Mcnonb30BaTh €CTECTBEHHO-
HayYHbIE METO/IbI TIO3HAHUS —
IpoBe/ieHue, HAOI0ACHNE U
OIHACaHNE XUMUIECKOTO
HKCIIepUMEHTa (J1abopaTopHbIe
U TIpaKTHUYeCKre paboThI)

» CrieioBaTh NpaBHuiiamMm
0e30macHoil paboThI B
nabopaTopuu npu
WCTIOJIb30BaHUN XUMHUYECKON
1ocyibl 1 000pyAOBaHUs, a
TaKKe MpaBHJIaM 0OpaIeHus ¢
BEIIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMH IO
BBINOJIHEHUIO TAOOPaTOPHBIX

https://lesson.edu.ru/lesson/
6df23393-6f08-4b9f-ae01-
a983hb95b854a?backUrl=%
2F04%2F10

https://lesson.edu.ru/lesson/
05c9a929-6741-4d7c-84b5-
009a292468356?backUrl=%
2F04%2F10

https://lesson.edu.ru/lesson/
7dada027-8448-418f-b416-
fbaledd4ab6d?backUrl=%2
FO4%2F10

https://resh.edu.ru/subject/less
on/4775/



https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/

Tomyon: cocras, cTpoeHue,
¢du3nveckrne 1 XUMHYECKHUE
CBOMCTBA (peakuuu
raJIoOTeHUPOBAHUS M HUTPOBAHHUSA),
HOJIy4eHUE U IPUMEHEHHUE
TOKCUYHOCTH apEHOB

OIBITOB U NMPAKTHUECKUX PaboT
I10 MOJIYYEHUIO U U3YUYEHHUIO
OpPraHMYECKHX BEILECTB

* [IpencraBisaTh pe3yiabTaThl
HKCIIEpUMEHTA B (hopMe
3alMCU YPaBHEHUU
COOTBETCTBYIOIIUX PEAKIUN U
JIeJ1aTh BbIBOJIbI HA UX OCHOBE
* [IpoBOIUTE BEIUUCIIEHHUS 110
YPaBHEHUIO XUMUYECKOM
peakuuu

* CaMOCTOSITENIbHO
IUIAHUPOBATh U OCYIIECTBIIATh
CBOIO II03HABATEJIbHYIO
JEATEIIBHOCTD; IPUHUMATh
aKTUBHOE y4acTue B
rpymnnoBoi yueOHoM

JESITeITbHOCTH
12 I'enetnyeckas cBs3b I'eneTnyeckas cBs3b * BBISIBIISTD T€HETHYECKYIO https://www.youtube.com/wat
YIJIEBOIOPOIOB, YTIIEBOIOPOJIOB, IPUHAIIEKAINX — CBA3b MEXKIYy yriaesogoponamu | ch?v=18GKghHjex8
MPUHAUTEKAIINX K K Pa3JIMYHbIM KJIaccam ¥l TIOITBEPIKIATh €& HATMIHe
Pa3IMYHBIM KJIACCAM yPaBHEHUSMH
COOTBETCTBYIOIIUX
XUMHYECKUX PEAKLIUH ¢
HCIIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMyIT
13 Tlpuponusie [IpupoJHbIE HCTOYHUKH * XapakTepu3oBaTh UCTOUHMKH  https://lesson.edu.ru/lesson/99
MCTOYHHKH yII1eBoA0poa0B. [IpupoHEIi Ta3 | yIrJI€BOIOPOJHOTO CHIPhS 557abe-2221-43e0-97b8-
YTIIEBOIOPOJIOB: Y MOy THBIC HE(TSHBIC ra3bl. (HedTh, IPUPOIHBIN ra3, 983de535c44d?backUrl=%2F

MIPUPOJHBIN ra3 u
NOITYyTHBIE HEPTSHbIE
rasbl, HeTh U
IIPOJYKTHI €€
nepepadoTKu

Hedtp u €€ npoucxoxaeHue.
Crioco6b1 nepepaboTK HE(PTH:
HEPEroHKa, KPEKUHT
(TepMHUUECKU, KATATUTUUYECKUIA),
nupoin3. [IpoaykTel
nepepaboTKu HePTH, UX

YTOJIb), CTIOCOOBI UX
nepepaboTKU U MPAKTHUECKOE
PUMEHEHHE TIOITY9aeMBIX
MIPOYKTOB

04%2F10



https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=18GKghHjex8
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

MIPUMEHEHUE B IPOMBIIIJICHHOCTH
u B ObIiTy. KameHHsIi1 yrosb u
MIPOJIYKTHI €T0 TIEpepadOTKHU.
JleMoHcTpanus

— kosutekiuu «Hedtb» u «YToaby»

14

KonTpoasnas
padora Ne 1 mo
pasaeiay
«¥Yraesoaopoabn)

Paznen 3. Kucsopojacoaep:xamnue oprannieckue coequHenus (13 u)

15

16

[Ipenenbusie
OJTHOATOMHBIE
CHUPTHI: METAHOJ U
sTaHoi. Bogopoanas
CBSI3b

MHoroaroMHbIe
CIIUPTHI:
STUJICHTIUKOIL U
TIIULEPUH

1

[IpenenpHbIE OAHOATOMHBIE
cnupThl. MeTaHO U 3TaHOI:
CTpoeHue, pusnueckue u
XUMHUYECKHE CBOICTBA (PEeaKIiu C
AKTHBHBIMU METAJUIAMHU,
raJoreHOBOJIOPOJIaMH, TOPEHUE),
npuMeHeHue. BonopoaHast cBs3b.
JleiicTBre MeTaHOJIa ¥ 3TaHOJIa Ha
OpraHu3M YeJIOBEeKa.
JlabopaTopHbIie ONbITHI:

— TOpPEHUE CIIUPTOB;

— OKHCJIEHUE 3TAHOJIA OKCUAOM
meau (1)

MHoroaromMHsle CIUPTHI.
OTUJICHTIINKOJIb U TIULEPUH:
CTpoeHue, (pusnueckue u
XUMHYECKHUE CBOMCTBA
(B3auMOIEHiCTBUE CO LIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHas
peaxius Ha MHOTOaTOMHbIE
CITUPTHI).

JleficTBHE Ha OPraHU3M 4eJIOBEKA.
[IpumeneHue rauuepuna u
STUJICHTJIUKOJISL.

JlaGopaTopHbIii ONIBIT:

* PackpbIBaTh CMBICI
M3Y4aeMbIX ITOHATHH
(BBISIBIIAATH UX XapaKTEpHbIE
IPU3HAKH), YCTAaHABJIMUBATh UX
B3alMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE OHSTHS
IIpY ONMCaHUM COCTAaBa,
CTPOEHUS U NPEBPALLEHUI
OPraHUYECKUX COCTUHECHUH.

* lcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEpHYTO,
COKpaIéHHon) Gpopmyn
OpraHMYECKUX BEIIECTB.

* YCcTaHaBIMBATh
MPUHA/IJIEKHOCTD BEIIECTB K
OIpEEeNEHHOMY KJIacCy 110
COCTaBY M CTPOEHUIO,
Ha3bIBaTh UX IO
CHUCTEMATHYECKOU
HOMEHKJIATypE; IPUBOIUTH
TPUBUAJIBHBIC HA3BAHUS
OTJIEbHBIX NPEACTaBUTEIEH
KHCIIOPOJCOAEPKAIUX

https://resh.edu.ru/subject/less
on/4769/

https://lesson.edu.ru/lesson/
461aa9c8-c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2
FO4%2F10



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10

— B3aUMOJICHCTBUE TIUIIEPUHA C
rugapokcuaoM meau(1l)

17 ®deHot: cTpoeHue ®enoi. CTpoeHUE MOJIEKYJIBI,
MOJICKYJIBI, buznyecKkue 1 XuMHUYECKHe
dusnueckue u CBOIicTBa (peHoa.

XUMHUYECKHE Tokcu4HOCTH eHoma.
CBOMCTBA, [Tpumenenue henoa.
pUMEHEHHE

18 Anbaerumpl: Anbaeruibl U KETOHBI.
dopmanbaerus u dopmanberuy, aneTaabaer I
areTanbaeru/. cTpoeHue, pusndeckue u
AueroH XUMHUYECKHE CBOMCTBA (peaKuuu

OKHCJICHUS U BOCCTaHOBJICHUS,
KaueCTBEHHbBIE PEAKIINH),
MOJIy4YeHUE U IPUMEHEHHE.
AlLIeTOH: CcTpOeHUE, PU3NYECKHE U
XMMHUYECKHEe CBOWCTBA (peaKkiuu
OKHCJIEHHS U BOCCTAHOBJICHHUS ),
NOJIy4eHUe U TPUMEHEHHE.
JlabopaTopHblii ONbIT:

— OKHCJIEHUE aJIb/IETHJIOB
aMMHa4YHBIM PACTBOPOM OKCHIA
cepebpa (I) u rugpokcuom
meau(Il)

19 OMHOOCHOBHEIC OMHOOCHOBHEIE TTPE/IEITEHBIC
npezenbHbIe KapOOHOBBIE KUCIOTHI

KapOOHOBBIC KHCIIOTHI:

MypaBbHHAS U
yKCYCHasl

MypaBbpuHas 1 yKCycHas
KHUCIIOTHI: CTPOCHHE, (PU3UUECKUE
Y XMMHYECKHE CBOMCTBA
(cBoiicTBa, OOIIHME IS KJ1acca
KHCJIOT, PEaKIUs dTEPUPUKALIIH ),
MOJIy4YeHUE U MPUMEHEHUE
IpakTnyeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYyCHOM
KHUCIIOTBI»

COeIUHEHNN

* XapakTepu3oBaTh COCTAB,
CTpOEHUE, IPUMEHEHHE,
¢du3nvecKrue 1 XUMHYECKHE
CBOMCTBA, BayKHEHIIIIIEC
CHOCOOBI OTyYCHHS
TUIIMYHBIX NIpeJICTaBUTEICH
Pa3IMYHbIX KJIACCOB
KHCJIOPOACOAEpIKAIINX
COeIMHEHUH (MeTaHoIa,
3TaHOJIa, INIHLEpUHa, (peHona,
dbopManbaeruaa,
aleTanbJIeruaa, yKCyCHon
KHCJIOTHI, IJTFOKO3bI, Kpaxmala,
LEJUTE0JIO3bI); BBISBIIATD
TEHETHYECKYIO CBS3b MEXKITY
HUMH U TIOATBEPXKIaTh €€
HAJIMYHE yPAaBHEHUSIMHU
COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKLIH ¢
UCTOJIb30BaHUEM
CTPYKTYPHBIX (hopMyI

* OnuceIBaTh COCTaB,
XUMHYECKOE CTPOCHHE U
PUMEHEHHE )KUPOB,
XapaKTepu30BaTh UX 3HAYCHHE
JUTS KU3HEESTETbHOCTH
OpraHu3MOB

* Oco3HaBaTh OMACHOCTh
BO3/ICHICTBUS HA )KHUBbIC
OpraHu3MBbI OTIPEICIEHHBIX
OpTraHU4YCCKUX BCIICCTB U
MOSICHSTH Ha TIPUMEPax
CIocoObl YMEHBIICHUS U

https://resh.edu.ru/subject/less
on/5727/

https://resh.edu.ru/subject/less
on/4776/
https://infourok.ru/teh-karta-
urokapo-himii-himicheskie-
svoystvaaldegidov-i-ketonov-
klass-3834719.html

https://nsportal.ru/shkola/khim
iya/library/2015/04/01/himich
eskiesvoystva-karbonovyh-ki



https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://infourok.ru/teh-karta-urokapo-himii-himicheskie-svoystvaaldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/teh-karta-urokapo-himii-himicheskie-svoystvaaldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/teh-karta-urokapo-himii-himicheskie-svoystvaaldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/teh-karta-urokapo-himii-himicheskie-svoystvaaldegidov-i-ketonov-klass-3834719.html

20 CreapuHoBas 1 CreaprHOBas M OJICHHOBAS
OJICMHOBAs KUCIIOTHI, KHCJIOTHI KaK MPeACTaBUTEIN
KaK IPEICTaBUTEIH BBICIINX KapOOHOBBIX KHCIIOT
BBICHINX KapOOHOBBIX
KUCIIOT

21 Mpbuta Kak comu Mpbu1a Kak cosi BBICIIHX
BBICHINX KapOOHOBBIX KapOOHOBBIX KHCIIOT, MX MOIOIIEE
KHUCIIOT, UX MOIoIIee JeliCcTBHE
JIEUCTBUE

22 CrnoxHuble 3(UpbI KaK CrnoxHnble 3(hupbI Kak
HPOU3BO/IHBIC IPOU3BOIHBIE KAPOOHOBBIX
KapOOHOBBIX KUCIIOT. KHCJIOT.
I'maponus cinoxHBIX ['maponus3 cioXHBIX A3PHUPOB.
3¢upoB

23 Kupsl: runponus, Kupsl. I'naponus xupos.
IpUMEHEHHE, [TpumeHeHue KUpPOB.
Ouonoruyeckas poib Buonorudeckas pois )KUPOB.
KHPOB

24 VYrieBosl: cOCTaB, VYrneBoasl: cOCTaB,

KIIacCH(pUKaIHSI.
Baxneimme
MPEJICTAaBUTENHN:
TJIF0KO3a, PpyKTO3a,
caxaposa

KJaccu(uKanus yrieBo 0B
(MOHO-, 11~ ¥ TIOJMCaXapHibl).
I'mroxo3a — npocrenmmit
MOHOCaXapua: 0COOEHHOCTH
CTPOEHUS MOJIEKYJIbI, (pu3nuecKue
Y XMMHYECKHE CBOMCTBA
(B3aMMOAEUCTBHUE C THIPOKCUIOM
menu(Il), okucnenrne aMmMuadYHBIM
pactBopoM okcumaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE
TJIFOKO3bI), HAXOXKIEHHUE B
pHUpo/ie, IPUMEHEHUE,
Ouosiornveckas pob.
doTtocuHTE3.

@pyKTO3a KaK U30MEp IIIFOKO3BI.
Caxapo3a — npecTaBUTeNb

MPEIOTBPALICHUS UX BPEIHOTO
BO3JICUCTBUS HA OPraHU3M
YeroBeKa

* lcnionb30BaTh €CTECTBEHHO-
HAy4YHBIE METO/IbI IO3HAHUS —
MpoBeICHUE, HAOIO/ICHUE U
OMKCAaHUE XUMHYECKOTO
JKCIIepUMeHTa (J1abopaTopHbIE
Y TIPaKTUYECKHUE PaOOTHI)

» CneroBaTh npaBuIam
0e30macHOi paboTHI B
naboparopuu npu
UCIIOJIb30BAaHUU XUMUYECKOM
MOCY/Ibl ¥ 000pyAOBaHUs, a
TaK)Ke MpaBUiiaM O0paIEeHUS C
BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU BBITIOJTHEHHUS
71a00pPaTOPHBIX OIBITOB U
PaKTUYECKUX paboT 1o
MOJTYYECHHUIO U H3YYCHUIO
OpPraHUYECKUX BEIECTB

* [IpencraBiaTh pe3yiabTaThl
HKCIIEpUMEHTA B (popMe
3aluCH YpaBHEHHUU
COOTBETCTBYIOIIUX PEAKIUN U
JIeNIaTh BHIBOJIBI HA HX OCHOBE
* [IpoBOANTH BBIYHMCICHUS IO
YPaBHEHUIO XUMUYECKOM
peakuuu

» CaMOCTOSITENIbHO
IUTAHUPOBATh U OCYLIECTBIISATh
CBOIO II03HABATENIbHYIO
JeSITeTbHOCTD; IPUHUMATh
aKTUBHOE y4acTue B
IpYIINOBON yueOHOH

https://radostmoya.ru/projec
t/akademiya_zanimatelnyh
nauk _himiya/video/?watch=
zhirnye Kisloty

https://lesson.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-

1e59cd5f4d9f?backUrl=%2
F04%2F10

https://resh.edu.ru/subject/less
on/5952/

https://resh.edu.ru/subject/le
sson/6150/start/150687/



https://radostmoya.ru/project/akademiya_zanimatelnyh_nauk_himiya/video/?watch=zhirnye_kisloty
https://radostmoya.ru/project/akademiya_zanimatelnyh_nauk_himiya/video/?watch=zhirnye_kisloty
https://radostmoya.ru/project/akademiya_zanimatelnyh_nauk_himiya/video/?watch=zhirnye_kisloty
https://radostmoya.ru/project/akademiya_zanimatelnyh_nauk_himiya/video/?watch=zhirnye_kisloty
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

JINCaxapuJioB, TUIPOIIN3,
HaXO0XJEHUE B IPUPOJIE U

JACATCIIBHOCTH

pUMCHEHHE.

25 Kpaxmai u 1 Kpaxmai u memmoiiosa Kak https://resh.edu.ru/subject/le
IEJUTFOJI03a KaK IPUPOJIHBIC ToJIuMepbl. CTpoeHHEe sson/5413/start/150714/
HPUPOIHBIE Kpaxmaja U HeJUTFJI03bI.

HOJTUMEPBI DdusnvecKrue U XUMHIECKUE
CBOMCTBa Kpaxmaia (THIpOoJIu3,
KauyeCTBEHHAst PEaKIus ¢ HOI0M).
JlaGopaTopHbIii ONIBIT:
— B3aUMOJICVCTBHE Kpaxmala
HoJioM
26 KonTpoJabHasi 1

padora Ne 2 no
pasneay «Kucaopon-
coaepxaime
OpraHuveckue
CoeMHEeHUSD»

Pasnen 4. A3oTcoaepskamme opranudeckue coeqnHeHus (3 v)

27 AMuHBL: MeTHIIaMUH 1 1 AMUHBL.

AHWUJIUH MeTunamMuH 1 aHUJIMH: COCTaB,
cTpoeHue, pusndeckue u
XUMHUYECKHE CBOMCTBA (TOPEHHE,
B3aMMO/JICHCTBUE C BOJIOW U
KHCJIOTaMH ).

28 AMHHOKHUCIIOTHI KaK 1 AMHWHOKHUCIIOTHI Kak aMm(pOTEpHbBIE
am(pOoTepHbIe OpraHUYECKUE COEAMHEHUSI.
OpTraHUYECKHE duznyueckre 1 XUMUIECKUE
COEIMHEHMS, UX CBOMCTBAa aMMHOKUCIOT (Ha
OMOJIOTHYECKOE puUMepe TIUINHA).
3HauyeHue. [lenTuapl buonornueckoe 3HaueHue

amMuHOKUCIOT. [lenTuast

29 benku xak 1 benku xak mpupoaHbIe
NPUPOIHBIC BBICOKOMOJIEKYJISIPHBIE

* PackpbiBaTh cMBICH
M3y4aeMbIX MOHATUI
(BBISBIIATH UX XapaKTepHbIE
MIPU3HAKHU), YCTAHABINBATh UX
B3alMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS
IIPY OIIMCAHUU COCTaBa,
CTPOEHHUSI U PEBPALICHUI
OpPraHMYECKUX COECIUHEHUN

* lcnonp30BaTh XMMUYECKYIO
CUMBOJIMKY JJIsl COCTABJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
cokpaméHHon) popmyn
OpraHMYECKUX BEIIECTB

* Onpenensith

https://lesson.edu.ru/lesson/
0c608a59-4c69-4481-839¢-

9205f201b73e?backUrl=%2

FO4%2F10

https://resh.edu.ru/subject/le

sson/4743/start/150742/

https://lesson.edu.ru/lesson/

c2f2f3d7-43d1-4873-ace0-



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fterm%3D%25D0%25B1%25D0%25B5%25D0%25BB%25D0%25BA%25D0%25B8
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fterm%3D%25D0%25B1%25D0%25B5%25D0%25BB%25D0%25BA%25D0%25B8

Pa3znea S. BoicokomoJieKkyJISIpHbIe coeluHeHud (2 4)

BBICOKOMOIJICKYJIAP-
HBIC COCIMHCHUA

COCIUHCHHS.
IlepBruuHas, BTOpu4Has U
TPETUYHAs CTPYKTypa OCIKOB.
XUMHUYECKHE CBOMCTBA OCIKOB:
TUIPOJIN3, ICHATYpaLIUs,
KaueCTBCHHBIC PEAKIINH Ha OCIIKH
JdemMoHCTpauMu:

— JleHaTypauus OeJIKOB IIpU
HarpeBaHuu;

— IBETHBIE PEAKIIUU OCIIKOB

30 OCHOBHBIE TTIOHATHUSI 1 OCHOBHBIE TTOHATHS XUMHU
XUMHHU BBICOKOMOJIEKYJISIPHBIX
BBICOKOMOJIEKYJISIP- COCTMHEHUI: MOHOMED, TIOJIUMED,
HBIX COEJIMHEHUH CTPYKTYpPHOE 3BEHO, CTENIEHb

TTOJIMMEPU3AITUH, CPETHSS
MOJIEKYJIIpHas Macca
31 OCHOBHBIE METO/IBI 1 OCHOBHBIEC METOJIBI CHHTE3a

CHHTE3a
BBICOKOMOJIEKYJISIP-
HEIX COEIUHEHUI.

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUHN — IOJINMEpU3aLusl U
noJmkoHAeHcanud. [Inactmaccer

MPUHAJIC)KHOCTh BEUIECTB K
ONpeAEIEHHOMY KJIacCy 110
COCTaBY U CTPOECHHUIO,
Ha3bIBaTh UX 110
CHCTEMaTHYCCKOU
HOMEHKJIaTyp€; MPUBOJIUTH
TPUBHUAJIBHBIC HA3BAHUS
OT/IENbHBIX MPEJCTaBUTEIICH
* XapakTepu3oBaTh COCTaB,
CTpPOCHHE, IPUMEHEHHE,
(U3UYECKHE U XUMHUYECKUE
CBOMCTBA, Ba)KHEHIIIIEC
CIocoObI OyYeHUs
TUMHWYHBIX MPEJCTaBUTEICH

a30TCO/ICpKAIINX COCAMHCHUI

(rmunuHa 1 6eKoB)

* [TosicHATH HA MpUMeEpax
3Ha4YeHue OEJIKOB ISt
OpraHu3Ma 4eroBeKa

¢ Mcrionb30BaTh €CTECTBEHHO-
Hay4HbIE€ METO/1bl TO3HAHUS —

HaOJIFOJATh U OIMCHIBATH
JIEMOHCTPALIMOHHBIN
SKCIIEPUMEHT

* Bragets n3y4aeMbIMu
XUMHUYECKUMHU MOHITUIMH:

PaCKpPBIBATE CMBICIT N3Yy4aCMbIX

MOHATHUI U IPUMEHSTh 3TU
MOHSATHS TIPH ONICAaHUHT
COCTaBa U CTPOEHHUSI
BBICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX BEIECTB, IS
OOBSCHEHNS OTIEIBHBIX
(bakTOB U SBICHUI

78eca6009628?backUrl=%2
F04%2F10%3Fterm%3D%
25D0%25B1%25D0%25B5
%25D0%25BB%25D0%25
BA%25D0%25B8

https://resh.edu.ru/subject/less
on/5452/

https://ppt-
online.org/441912

https://lesson.edu.ru/lesson/
45b81dac-acba-440e-99e3-



https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fterm%3D%25D0%25B1%25D0%25B5%25D0%25BB%25D0%25BA%25D0%25B8
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fterm%3D%25D0%25B1%25D0%25B5%25D0%25BB%25D0%25BA%25D0%25B8
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fterm%3D%25D0%25B1%25D0%25B5%25D0%25BB%25D0%25BA%25D0%25B8
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fterm%3D%25D0%25B1%25D0%25B5%25D0%25BB%25D0%25BA%25D0%25B8
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10%3Fterm%3D%25D0%25B1%25D0%25B5%25D0%25BB%25D0%25BA%25D0%25B8
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/5452/
https://ppt-online.org/441912
https://ppt-online.org/441912
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fterm%3D%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25BC%25D0%25B5%25D1%2580%25D1%258B
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fterm%3D%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25BC%25D0%25B5%25D1%2580%25D1%258B

IInacTmaccel,
Kay4yKH, BOJIOKHA

(HOJ'II/I3TI/IJ'I€H, IIOJIMIIPOIINIICH,

MIOJINBUHUJIXJIOPU, TTOJIUCTUPOIT).

HatypanbHblil 1 CUHTETHYECKHE
KayuykH (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIH U
M30IIPEHOBBIN). BosokHa:
HaTypaJibHbIE (XJIOMOK, IIEPCTh,
1IENK), UICKYCCTBEHHbIE
(amreTaTHOE BOJIOKHO, BUCKO034),
CUHTETHUYECKHE (KallpOH U
JIaBCaH).

JleMoHcTpanus

— O3HaKOMIIEHHUE C 00paslaMu
MPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB

* lcnionb30BaTh XUMHUYECKYIO
CHUMBOJIMKY JJIsI COCTaBJICHUS
CTPYKTYPHBIX (OpMYII
BEILECTB U YPABHEHUN
peakuui NoJIMMEPU3aLUN U
ITOJINKOHACHCALIUU

14c3ba78050a?backUrl=%2

FO04%2F10%3Fterm%3D%

25D0%25BF%25D0%258B

E%25D0%25BB%25D0%2

5B8%25D0%25BC%25D0

%25B5%25D1%2580%25

D1%258B

OBILIEE KOJIMYECTBO
YACOB 11O
ITPOI'PAMME

34



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fterm%3D%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25BC%25D0%25B5%25D1%2580%25D1%258B
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fterm%3D%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25BC%25D0%25B5%25D1%2580%25D1%258B
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fterm%3D%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25BC%25D0%25B5%25D1%2580%25D1%258B
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fterm%3D%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25BC%25D0%25B5%25D1%2580%25D1%258B
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fterm%3D%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25BC%25D0%25B5%25D1%2580%25D1%258B
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fterm%3D%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25BC%25D0%25B5%25D1%2580%25D1%258B
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10%3Fterm%3D%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25BC%25D0%25B5%25D1%2580%25D1%258B

11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTtBo
4acoB

KonTposabHbie

Bcero
paéoThI

IMpakTn4yeckue

padoThbI

HpOFpaMMHOC coaepiKkaHue

OcCHOBHBIEC BH/IbI
JAeITeJIbHOCTH 00yYaIOIIHXCS

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Pa3znea 1. Teoperuueckue ocHOBbI Xumuu (134)

1

XUMUYECKUH DIIEMEHT.
ATOM. DneKTpoHHas
KOH(HUTypanus aTOMOB

[Tepronnueckuii 3aKOH
u [lepnonnueckas
cHCTeMa XUMHYECKUX
anemeHToB /1. U.
MeHnpaeneeBa, X CBA3b
C COBPEMEHHOM
TEOpHEN CTPOCHUS
aTOMOB

1

XUMUYECKUN 2JIEMEHT. ATOM.
CocraB aTroma, U30TOIIBI.
DneKTpoHHass 00004Ka.
DHepreTuvecKkre ypoBHH,
MOAYPOBHU. ATOMHBIE OpOUTANH,
s-, p-, d-, f-oIemeHTHLI
OcoOeHHOCTH pacnpeeneHus
AIIEKTPOHOB O OPOUTANISIM B
aToMax MaJIbIX ¥ OOJIBIIINX
NEPUOOB. DIEKTPOHHAs
KOH(Urypauus arToMoB.

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKHX 3jieMeHToB [[. 1.
Menpeneena.

CB43b MEPUOIUYECKOT0 3aKOHA U
[lepuonnueckoii cucTembl
XAMHYECKHUX DJIEMEHTOB C
COBPEMEHHOI TE€OpUEN CTPOEHUS
aTOMOB.

JleMoHCcTpanum:

—noptpet .M. Menneneena;

— pa3HbIe BUIBI TAOTHI]

* PackpbIiBaTh CMBICIT
M3y4aeMbIX MOHSATUI
(BBISBIISATH UX XapaKTEPHBIE
MIPU3HAKH), YCTAHABIIUBATD UX
B3aHUMOCBS3b.

* PackpbiBaTh CMBICIT
nepuoanyeckoro 3akona /1. 1.
Menneneena u
JIEMOHCTPHUPOBATH €T0
CHUCTEMAaTU3UPYIOLLYIO,
OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKITHH.
» XapakTepu3oBaTh
3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX DIIEMEHTOB 1-4
MEPUO/IOB, UCIIONb3YS TOHATHUS
S-, p-, d-35IeKTpOHHBIE
OopOUTAaNH, SHEPTETUYECKHE
YPOBHH.

* OOBACHATH 32aKOHOMEPHOCTHU
H3MCHEHMS CBOMCTB
XAMUYCCKHUX JIEMECHTOB U HX
COEAMHEHMI IO MEPUOIAM U
rpynmnaM [lepuonnueckoit

https://lesson.edu.ru/lesson
[20b1df2e-6ce4-435b-
b6dc-
5155d30a45fa?backUrl=%
2F04%2F11

https://lesson.edu.ru/lesson

/e7d48881-055d-49da-
a49c-
7375¢3d033e9?backUrl=
%2F04%2F11
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«I[lepuoamndeckas cucrema
XUMUYECKuX dyiemeHToB J[. 1.
Meunpgeneesay»

3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB
XHUMHYCCKHX
3JIEMCHTOB U UX
COEIMHEHUHN 10
TpyIIaM U MepUOIaM.
3HaueHHue
MEePUOIUYECKOTO
3aKOHA U CUCTEMBI
XHUMUYECKHX
snemenToB ..
Menpeneena B
pa3BUTHHU HAYKH

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKHUX DJIEMECHTOB
1 00pa3zyeMbIX UMM IIPOCTHIX U
CJIOKHBIX BCHICCTB 110 I'pyIilaM U
nepuoaaM. 3HaueHue
NEPUOIUYECKOr0 3aKOHA U
CUCTEMBbl XMMUYECKHX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTHH
HaYKH.

cuctemsl J. 1. Menaeneepa

https://www.youtube.com/
watch?v=BbYUAOVKjNc

CrpoeHnue BenecTna.
XuMudeckas CBSI3b, €€
BU/IbI; MEXaHU3MBI
o0OpazoBaHus
KOBaJICHTHOH CBSI3U.
Bonopoanas cBs3b

CrpoeHnue BelecTna.
XuMudeckas CBSI3b. BuIbI
(xoBaJIeHTHAs HETOJsIpHAs U
NOJISIpHAs, HOHHAS,
MeTaJIITN4ecKasi) U MEXaHU3MbI
00pa3oBaHUs XUMHUYECKOU CBSI3H
(0OMeHHBIN U TOHOPHO-
AKIIETITOPHBI).

Bonoponnas cBs3b.

BaneHTHOCTD.
DIIEKTPOOTPHUIIATEI -
HOCTb. CTeneHp
okucienus. Bentectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHUSI.

BaneHTHOCTB.
DJEKTPOOTPHUIIATETBLHOCTb.
Crenenb okuciaeHusd. KaTHOHEI 1
aHnoHEI. BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS.
3aKO0H IMOCTOSHCTBA COCTaBa
BCIIIECTBA.

Tumbl KPUCTALTUYECKUX PELIETOK
U CBOMCTBA BEIIECTB.

* PackpeiBaTh CMBICIT
HW3y4aeMbIX MOHATUN
(BBIOENATH UX XapaKTEpHBIE
MIPU3HAKHN) U TIPUMEHSITH 3TH
TIOHATHUA NPU ONMCAHUHU
COCTaBa M CTPOCHUS BEIIECTB,
JUIL OOBSICHEHUS OTACIbHBIX
(hakTOB U SBJICHUIA.

» OnpenensiT BUJbI
XHMHYSCKOM CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaJUTHYECKOM, BOJIOPOTHOMN )
B COCIUHCHUX; THII
KPUCTAJUIMYECKON PEeIIETKH
KOHKPETHOT'O BELIECTBA.

* OnpenensiTh BAJICHTHOCTD U
CTEIIEHb OKUCIICHUS
XAUMHYECKHUX DJIEMEHTOB B
COEIUHEHUSX PA3JIUYHOTO

https://lesson.edu.ru/lesson
/2859ec02-8ecd-4cd8-
8531-
edad962608fb?backUrl=%
2F04%2F11

https://resh.edu.ru/subject/I
esson/6332/start/151021/



https://www.youtube.com/watch?v=BbYuAOVKjNc
https://www.youtube.com/watch?v=BbYuAOVKjNc
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/

JdemoHcTpaumnu:
— MOJICNIA KPUCTAIUTUYECKUX
PEIIETOK.

cocCTana.

ITonsarue o
JIUCTIEPCHBIX
cucteMax. McTuHHbBIE
1 KOJUIOMHBIE
pacTBOpbl. MaccoBas
JIOJIS BEIICCTBA B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COE€IUHECHHI.
I'eneTnueckas cBsA3b
HEOPTaHUYECKUX
BEILIECTB, Pa3JIUYHBIX
KJ1acCOB

[TonsiTHE O MTUCTIEPCHBIX
cucreMax. MicTuHHbIe pacTBOPHI.
KomnyecTBeHHBIE
XapaKTEPUCTUKU PACTBOPOB
(MaccoBas 10151 BEIIECTBA B
pacTBope).

Pacuérubie 3agaun:

— pacueTsl C UCTIOJIb30BaHUEM
MOHSATHS «MaccoBas J0JI
PacCTBOPEHHOT'O BEIIECTBAY

Knaccugukanus HeopraHm4ecKux

COCHHHCHHﬁ. HOMGHKHaTypa
HCOPTaHNYCCKUX BCIICCTB.
I'eneTnueckas cBsI3b
HCOPTaHNYCCKUX BCIICCTB,
Pa3JIMYHBIX KJIACCOB

* [IpoBOINTH BHIYHCIICHUS C
HUCITOJIB30BAHUEM IMTOHATHUSA
«MaccoBasi JI0JIs BEIIECTBA B
pacTBope».

* Brnazgets u3y4aeMbiMu
XUMHWYCCKUMU ITOHATUAMU.

* YcraHaBIMBaTh
MPUHAJIJICKHOCTh BEIIECTB K
ONPEACICHHOMY KJIAcCy IO
COCTaBY U CTPOEHHUIO Ha3bIBaTh
X [0 CHCTEMAaTHIECKOHN
HOMEHKJIATypE; MPUBOJIUTH
TPUBHUAIBHBIE HA3BaHUS

* BBISBIISITE TEHETUYECKYIO
CBSI3b MEXKY KJIacCaMH
HEOPraHWYECKUX BEILLIECTB U
TIOATBEPKIATH €€ HATUYNE
YpaBHEHUSIMU
COOTBETCTBYIOLIUX
XMMHYECKUX PEaKIUi

https://lesson.edu.ru/lesson
/8ae38be6-e06f-4fae-9729-
69903109f968?backUrl=%
2F04%2F11

https://resh.edu.ru/subject/I
esson/4960/start/151374/
https://lesson.edu.ru/lesson
/c6¢c5af9a-9645-4604-
9834-
59151d566a61?backUrl=
%2F04%2F11

Knaccudukanus
XUMUYECKHUX PeaKIni
B HEOPraHUYECKOU U
OPTraHNYEeCKON XUMHH.

3aKOH COXpaHEHHUs
MaccChl BEIIECTB; 3aKOH
COXpaHEHHUs U

XuMHUecKasi peakius.
Knaccudukanmst xumuaecknx
peaKkuuii B HEOPraHUYECKOU U
OPTraHUYEeCKOW XUMHH.

3aKOH COXPaHEHHS MacChl
BEILIECTB; 3aKOH COXPAHEHUS U
MIpEeBpaleHHs] SHEPTUU TIPU

* PackpbiBaTh CMBICIT
HA3y4aeMbIX MOHSATUN

* OOBACHATH 3aBUCUMOCTD
CKOpPOCTH XUMHYECKOU
peakuuu OT pa3IMYHbIX
(haxkTopoB.

* OnpenensaTh XapakTep
CMEUICHUSI XUMUYECKOTO

https://resh.edu.ru/subject/I
esson/4938/start/151107/
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MpeBpalleHHs SHEPTUU
IPH XUMHYECKHUX
peaxusax

CKOpoCTh peakiuu.
OOpaTtumbie peakIum.
XUMHYECKOE
paBHOBecHe

XUMHYECKUX PEAKIUSX.
PacuérHble 3aga4n:
pacyeThl N0 ypaBHEHUSIM
XUMUYECKUX PEAKLUH, B TOM
YHUCJIE TEPMOXUMUYECKHUE
pacyéThl

CkopocTh peakiuu, ee
3aBUCUMOCTD OT Pa3JIMYHBIX
¢dakTopoB. OOpaTUMbIE PEAKITUH.
XHUMHYECKOE paBHOBECHE.
@axkTopsl, BIUAIOIINEC HA
COCTOSIHHE€ XUMHUYECKOTO
paBHOBECHS.

[Tpunuwmn Jle [larense.
JdemoHcTpaumuu:

— Pa3JIoKEHHE NIEPOKCHIA
BOJIOpPOJIa B MPUCYTCTBUU
KaTajiu3aTopa.

IIpakTuyeckas padora Ne 1.
«BnusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peaKIm»

10

DJIEKTPOTUTHYECKAS
JTUCCOIIHAITHS.
[TonsTue o
BOJIOPOTHOM
noka3zarene (pH)
pactBopa. Peakiiuu
MOHHOTO OOMEHa.

I'maponuz
OpI‘aHI/I‘IeCKI/IX nu
HEOPTaHUYECKHUX
BCIICCTB

DNEeKTPOIUTHYECKAS
nuccouunanus. CuibHble U cradbie
anekTposnThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCTa,
HEeUTpasbHas, IEN0YHAs.
Bonopoansrii nokazarens (pH)
pactBopa. Peakiium HOHHOTO
oOMeHa B OPraHUYECKOU U
HEOPraHUYECKOW XUMUMU.
I'maponus opraHUYecKux u
HEOpPraHUUYECKUX BEIIECTB
JlaGopaTopHbie ONBITHI:

— IIPOBEICHUE PEAKIUI HOHHOTO

paBHOBECHS B 3aBUCUMOCTH OT
BHEIIIHET0 BO3ICHCTBUSA
(mpunnun Jle [larense).
CocraBnaTh ypaBHEHUS
peaKIuii pa3InYHbIX TUIIOB,;
IIOJIHBIE U COKpaLIEHHBIE
YPaBHEHMs PEaKLIUii HOHHOTO
oOMeHa, YUUThIBasi yCIOBUS,
IIPU KOTOPBIX 3TU PEAKLUU
UIYT A0 KOHIA.

* Mcnonb30BaTh €CTECTBEHHO-
Hay4yHbIE METO/IbI IO3HAHUS —
IIpoBe/ieHuEe, HAOJ0IeHHE U
ONMCAaHNUE XUMHUYECKOTO
JKCIEpUMEHTA
(I1eMOHCTpaMOHHBIE U
1a00paTOpHBIE OMBITHI,
MIpaKTU4YEeCKHe paboThl): MO
OIIPEACIICHUIO CPEJIbI BOJHBIX
pacTBOPOB BELIECTB, PEAKIIHI
HMOHHOTO 0OMEHa, BIMSIHUIO
pa3nuyuHbIX (PaKTOPOB Ha
CKOPOCTb pEaKIuil.

* CniemoBath mpaBUiiaM
MOJIb30BaHUS XMMUYECKOMH
MOCyA01 U J1abopaTOPHBIM
00opynOBaHUEM.

* [IpencraBisaTh pe3ynbTaThl
XUMHYECKOI0 IKCIIEPUMEHTA B
(dhopme 3anucu ypaBHEHUH
COOTBETCTBYIOLINX PEeaKLUi 1
JieN1aTh BBIBOJIbI HA UX OCHOBE.
* [IpoBOINTH BHIYMCIICHHUS TIO
YPaBHEHMSIM XMMUYECKUX
peaKUuii, B TOM YUCIIE

https://lesson.edu.ru/lesson
[f0cb5def-307e-4575-
89d0-
86041b603655?backUrl=
%2F04%2F11
https://lesson.edu.ru/lesson
/0e41e568-0a2b-4605-
bb92-
35d1ab69f9ba?backUrl=%
2F04%2F11

https://resh.edu.ru/subject/I
esson/5912/start/92791/
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obMeHa;

— OIpe/IeTICHUE CPEIbl PACTBOPOB
BEILECTB C ITOMOIIBIO
VHHBEPCATHHOTO WHIUKATOPA.

TEPMOXUMHNYCCKUEC paC‘IéTH

11 OKHUCITUTEIIbHO- 1 OKHUCITUTEIIbHO- https://lesson.edu.ru/lesson

BOCCTAHOBUTEJILHBIE BOCCTaHOBUTEIIbHBIE PEAKIINH. /8f219cef-7a8a-44d5-
peakuuu. [lonstue 06 [TonsiTre 06 AMEKTpOIIH3E b58a-
JJIEKTPOJIH3E pacIIaBoB U PaCTBOPOB COJIEH. b3d1b2eeb237?backUrl=
pacIuiaBoB u [IpumeneHue saeKTpoIn3a. %2F04%2F11
PacTBOPOB COJICH

12 KonTposbHasi pagora 1 1

110 pa3jeJry
«Teopernyeckue
OCHOBBI XUMHUM»

Pa3nen 2. Heoprannueckasi xumus (174)

13

14

Meramisl, ux
MIOJIOKCHHUE B
ITepronnueckoi
CHCTEME XMMHYCCKUX
anemeHToB /1. U.
Menpaeneena u
0COOEHHOCTHU
CTPOCHHUSI aTOMOB.
Ob6mue pusznueckue
CBOMCTBAa METAJIJIOB

CIuraBsl METaJIOB.
DNEKTPOXUMUYECKUI
AN HAIPSKEHUN
METaJJIoOB

1

Meramisl.

[TonoxeHue MeTasIoB B
[Tepuoanueckoit cucreme
XMMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0OUEK aTOMOB
MeTaisoB. O6mue puznueckue
cBoOMcTBa MeTaJIOB. [I[puMenenune
METAJUIOB B OBITY, IPUPOJIE U
TEXHUKE.

CnaBbl METAIIIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METaJIOB.

O61ue crnocoObl MoTy4eHust
MetaioB. Koppo3us meranios.
CriocoObI 3aIIUTHI OT KOPPO3HH.
JdemoHcTpaumnu:

— KoJutekuus «MeTtaisl 1
CILJIaBBI.

* PackpriBaTh CMBICIT
M3y4aeMbIX MOHATUN
(BBIIETSATH UX XapaKTePHbIE
MPU3HAKU) ¥ IPUMEHSTH 3TH
TIOHATHUA MPU ONMCAHUHU
COCTaBa M CTPOEHUS BEIIECTB,
JUIL OOBSICHEHUS OTACIbHBIX
(hakTOB U SBJICHUIA.

* OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 2JIEMEHTOB —
METAJJIOB M UX COEINHEHNI C
y4€TOM CTPOEHHS UX AaTOMOB U
nonoxenus B [lepnoandeckoit
CHCTEME XUMHYCCKUX
anemenToB JI. 1. Menpeneena.
» XapakTepu3oBarhb
(ommchIBaTH) OOIIHE
XHMMHYECKHE CBOMCTBA

https://resh.edu.ru/subject/I

esson/3493/start/151213/

https://resh.edu.ru/subject/I

esson/4961/start/151293/
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XHUMHUYEeCKHEe CBOMCTBA
BaKHEUIIINX METAILIOB
(HaTpHii, KaIHH,
KaJIbIIMi, MarHuii,
ATIOMUHHN) U UX
COCIUHCHHI

XUMHYECKHE CBOUCTBA
XpoMa, MeJU U UX
COCTUHEHUN

1

1

OO61as xapakTepucTHKa
METAJIJIOB TJIABHBIX MOTPYIII
(IA-rpynma, IIA-rpymma)
[Tepuoanueckoit CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB.
Anromuauii. AMpoTepHbIe
CBOIICTBa OKCHA U TUAPOKCUIA
QITIOMUHUSL.

JlaGopaTopHble ONBITHI:

— B3aUMOJICHCTBUE THAPOKCUIA
ATIOMHUHUS C PaCTBOPaMH KUCIIOT
7 IIE0YEH;

— Ka4eCTBEHHBIE PEaKllUy Ha
KaTHOHBI METAJLIOB.

OO01as xapakTepucTUKa
METAJIJIOB MOOOYHBIX MOATPYIII
(b-rpynm) Ilepuoauyeckoit
CHUCTEMbI XUMHUYECKHUX
AJIEMEHTOB: ME/lb, XPOM.
Baxneiie coequHeHUs
METaJUIOB (OKCHU/IbI, TUIPOKCHUIBI,
COJIH).

17

XMUMHYECKHE CBOMCTBA
IIMHKA, JKeJIe3a 1 UX
COCTUHEHUN

1

XapakTepHucTUKa METAJIJIOB
no0ouHbIX noarpynn (b-rpymm)
ITeproanueckoi cuCTEMBbI
XUMHUYECKHUX AJIEMEHTOB: IIMHK,
kKene3o0. BaxHelme coeuHeHns
METaJIJIOB (OKCUABI, TUAPOKCUIBI,
COJIN).

METAaJUIOB, UX BaKHEHIINX
COCIMHEHUH, IIOATBEPXKAAsL 3TO
OnucaHue NpUMepaMu
YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKLUM;
IIPUMEHEHHUE METAJIJIOB B
pa3IMYHbIX 00JIaCTSIX, a TAKXKe
HCIIOJIb30BAHNUE UX IS
CO3J]aHUsI COBPEMEHHBIX
MAaTEpHAJIOB U TEXHOJIOTUI.

* OnuchIBaTh CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3HH.

* PackpbIiBaTh CyIIHOCTh
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN
IIOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX
peaKuuii.

* [IpoBoauTh peakuuu,
MTOATBEPKIAIOIIHE
XapaKTepHbIE CBOKWCTBA
M3y4aeMBbIX BEILECTB,
pacro3HaBaTh ONBITHBIM NIYTEM
HMOHBI METAJIJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

* [IpoBOAUTE BBIYMCIIEHHUS 11O
YpaBHEHUSM XUMHUYECKUX
peaKLuii.

* CaMOCTOSITEIIBHO
IUIAHUPOBATh U OCYILECTBIISATH
CBOIO [TI03HABATEIbHYIO
JeSATEIbHOCTD; IPUHUMATh
AKTHUBHOE Yy4acTHE B
IpyNIoBol y4eOHOH

https://resh.edu.ru/subject/I
esson/5814/start/151239/

https://resh.edu.ru/subject/I

esson/3534/start/151266/
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JCATCIIBHOCTH

18 [IpakTrueckas padora 1 Pemenne sxkcriepuMeHTaIbHBIX * Mcrionp30BaTh €CTECTBEHHO-
Ne 2. "Pemenue 3az1a4 1o teme «MeTamibly». Hay4yHbI€ METO/IbI [I03HAHUS —
9KCIIEPUMEHTAIBHBIX IpOBeeHNE, HAOIIOICHNE U
3aja4 1o TeMe OTHCaHNE XMMUYECKOTO
«Metamib»" AKCIIEpPUMEHTA

(meMoHCTpalMOHHBIEC U
1a00paTOPHBIE OIBITHI,
[IpaKTU4ECKHe paboThl).

* [IpeacraBnsaTh pe3ysbTaThl
XUMHAYECKOTO SKCIIEPHIMEHTA B
(dopme 3anmcu ypaBHEHUI
COOTBETCTBYIOIINX PEAKLIUN U
Jie7IaTh BHIBOJBI HA X OCHOBE.
 CiieoBath npaBuiIam
MOJIb30BaHHUS XUMHUUECKON
MOCyA01 U 1ab0opaTOPHBIM
000pynOBaHUEM.

19 Hewmeramnbr, nx 1 Hemeramner. [Tonoxxenne * PackpeiBaTh cMBICI https://resh.edu.ru/subject/|
TIOJIOKEHUE B HemeTtauioB B [lepuoandeckoit M3y4aeMbIX MOHITHH esson/5939/start/151320/
[lepronnyeckoit CHCTEME XUMHUYECKHX JIEMEHTOB  (BBIICISATH UX XapaKTEPHBIC
CHUCTEME XUMHUYECKUX J.W1. MenneneeBa 1 0COOEHHOCTH = MPU3HAKH) U IPUMEHSATh 3TH
anemenToB /l. U. CTPOEHHSI aTOMOB. MOHSTHS TIPU OTIMCAHUU
MeHnneneesa u JleMOHCTpaluu: COCTaBa M CTPOCHUS BEIIECTB,
0COOEHHOCTH — 00pas3Lbl HEMETaIOB 1Sl OOBSICHEHUSI OTJCITBbHBIX
CTPOEHHSI ATOMOB (hakTOB U SBJICHUIA.

20 dusnueckue cBoiicta | 1 dusnueckue cBOMCTBA * OOBsiCHATD 00LIHe https://lesson.edu.ru/lesson
HEMETaJJIOB. HEMETaJIJIOB. 3aKOHOMEPHOCTH B USMEHCHUH | [2390p83e-a935-4¢96-
Annorponust Annorponust HeMeTauIoB (Ha CBOHCTB HEMETAJIIIOB M MX bd3a-

HEMETaJJIOB (Ha prUMepe KUCIopo/ia, Cephl, COC/IMHEHHH C y4ETOM 25f26d9c1139?backUrl=%
puMepe KUCIopoa, docdopa u yraepona). CTpOCHHA UX aTOMOB U 2F04%2F11
cepsl, hocdopa u nonoxxeHus B [lepuognyeckoit
yrnepoﬂa) CUCTEMEC XUMHUYCCKUX
21 Xumunyeckue cpoiicrea | 1 XUMHUECKHE CBOMCTBA rajiorenop > 1CMCHTOB A. 1. Menneneesa. https://resh.edu.ru/subject/I

TaJIOr€HOB, CEPBI U UX

H CCPBHI. OKCI/II[I:I HEMCTAJJIOB.

» XapakTepu3oBarhb

esson/5913/start/151347/
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COCTUHEHUN

Kucnopoacoaepxariue KAcaoThl.

Bonopoansie coennHeHUs
HEMETAJIJIOB.
JlabopaTopHble ONBITHI:

— Ka4eCTBEHHbIE PEaKllUy Ha
AHUOHBI

(ormmchIBaTH) OOIIHE
XMMHYECKHE CBOMCTBA
HEMETAJIJIOB, X BaKHEUIINX
COCIMHEHUH, IIOATBEPXKAAsL 3TO
OIKMCaHUEe TPUMEpaMu
YPaBHEHUI COOTBETCTBYIOIINX

22 Xumuueckue cBoiictBa | 1 XUMHUYECKUE CBOMCTBA a30Ta U XMMHYECKHX PCaKIHil. https://resh.edu.ru/subject/I
azora, pocopa u ux dochopa. Okcuapl HEMETAILIOB. * XapakTepu30Barh BIMSIHHIC esson/5913/start/151347/
COCMHEHUI Kucaopoacoaepianine Kuciorl. = HEMETAIIOB M UX COCIMHCHHIL

Bonoponnsie coenuHeHus Ha J)XUBBIC OPIaHU3MBbI,
HEMETAJLIOB. OIKCHIBATH TIPUMEHECHUE
JleMoHCTpALHS B Pa3IUYHBIX 00JIACTIX

— B3aMMOJIEHCTBIE MM C MPAKTUYECKON JICATEIIEHOCTH
A30THOI YeJI0BeKa.

KHUCJIOTOM pa3InyHON

KOHIICHTPAITUH.

JlabopaTopHble ONBITHI:

— KaQ4eCTBCHHBIC PEAKIIMU Ha

AHMOHBI U KATHOH aMMOHHUSI.

23 Xumuueckue cBoiictBa | 1 XuMHYECKHE CBOMCTBA yriepoja https://lesson.edu.ru/lesson

yIJIepoa, KpEMHUS U 1 KpeMHMs1. OKCHJIbI HEMETAJIIOB. [cfb70c37-2784-4c66-

UX COCIMHEHUIT Kucnopoaconepkaiine KUCIOTHI. be05-
Bogopoausie coennueHus b0966dffh673?backUrl=%
HEMETaJIIOB. 2F04%2F11
JlabopaTopHbIe ONBITHI:
— KaueCTBCHHBIE PEaKIINU Ha
AQHUOHBI

24 [Tpumenenue 1 [TpuMeHeHHne BaXKHEHIINX https://lesson.edu.ru/lesson
BOKHENIITNX HEMETAJUIOB U UX COEIUHEHUN [cfb70c37-2784-4¢c66-
HEMETAIIJIOB U UX be05-

COEIMHEHU I b0966dffb673?backUrl=%
2F04%2F11

25 O0001enne u 2 PacuérHble 3axa4m: * [IpoBOIUTE peakiuu, https://ppt-

CUCTCMaTHu3aluuAa
3HAaHUH 10 TEME

pacyCThbl MAaCChI BCUICCTBA

MIOATBEP K IAOLIUE

WM 00beMa Ia30B 110 U3BECTHOMY = XapaKTepHbIe CBOMCTBA

online.org/1103011
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«Hemeramis.
Breraucnenus mo
yYpaBHEHUSIM
XAMHYECKHUX PEaKUi
Y TEPMOXUMHYECKUE
pacuérsl

KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OTHOTO U3 YYaCTBYIOLIHX
B PEAKIUH BEIECTB; PACUCThI
Macchl (00beMa, KOJIMUeCTBa
BEIIECTBA) ITPOYKTOB PEAKIUH,
€CIIH OJTHO

13 BEIIECTB MMEET IPUMECH
IIpakTuyeckas padora Ne 3.
«Perenne 3KCrepUMEHTAIbHBIX
3amay o Teme "Hemeramibt"y

M3y4aeMBbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITYTEM
aHWOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PacCTBOpPAX.

* Mcrionp30BaTh €CTECTBEHHO-
HAyYHBIC METO/IbI TO3HAHUS —
IpOBeeHNE, HAOIIOICHNE U
OTHMCaHNE XUMUYECKOTO
9KCIIEPUMEHTA
(meMoHCTpaIMOHHBIC U
1a00paTOPHBIE OIBITHI,
[IpaKTU4ECKHe paboThl).

* [IpeacraBnsaTh pe3ynbTaThl
XUMHAYECKOTO SKCIIEPHMEHTA B
(dopme 3anmcu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIIMN U
JieNiaTh BBIBOJIbI HA X OCHOBE.
» CieoBarth mpaBuiiaM
MOJIb30BaHUS XMMUYECKOMH
MOCyA01 U 1ab0opaTOPHBIM
000pynOBaHUEM.

* [IpoBOINTH BBIYHCIICHHUS TIO
YPaBHEHUSIM XUMHUUECKIX
peakiuii. CaMOCTOSITEIHHO
IUTAHUPOBATh U OCYILIECTBIISATH
CBOIO MTO3HABATEIHHYIO
NesITebHOCTD; IPUHUMATD
aKTUBHOE yJYacTHE B
IpynnoBoi yueOHoH

JeATEILHOCTH
26 KonTposbHasi padora 1
1o TeMam
«MeTtaniab» u
«HeMmeTa/Lib1»
27 Heopranuueckue n 1 Heopranuueckue u opranuueckue  * IloarBepxuarh https://lesson.edu.ru/lesson



https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11

OpTraHUYECKHE KHCJIOTHI. Heopranuueckue u
KHCJIOTBI. OpraHMYECKHUE OCHOBAHUSI.
Heopranuueckue u

OpraHHYECKUE

OCHOBaHMS

28 AmdoTtepHbie 1 AmdoTepHbIe HEOPraHUIECKUE U
HEOpPraHUYECKUEC U OpPTaHWYECKHUE COCTUHEHUSI.
OpraHUYECKHE I'enernueckas CBsI3b
COCTMHCHHUSI. HEOPTaHMYECKUX M OPTaHMICCKHUX
I'enernueckas cBs3b BEILIECTB
HEOPTaHUYECKUX U
OpPraHUYECKUX
BCIIICCTB

Paznen 3. Xumus u :xku3nb (44)

29 Pons xumnu B 1 Poinp xumun B o0ecrieueHuN
o0ecrieyeHnH JKOJIOTUYECKOH, SJHEPIreTUYECKON
9KOJIOTHYCCKOM, Y MUIIEBOI 0€30I1aCHOCTH,
SHEPreTUYeCKON 1 pa3Butuu MeaunuHbL. [ToHsTHE O
MUIIEBOI HAyYHBIX METOJIaX MMO3HAHUS
0€301acHOCTH, BEIIECTB U XUMUYECKHUX PEaKIIHA.
Pa3BUTHH MEIUITHBI

30 [IpencraBnenus o6 1 [IpencraBienust 06 0OmUX
00X HAyYHBIX HAyYHBIX TPHUHIIATIAX
MPHUHIIATIAX MPOMBIIIJICHHOTO TTOJTY4eHUsI
MPOMBIIIIICHHOTO BOKHEHIIINX BEIICCTB
MOJTyYeHUS (Ha mpuMepax MPOU3BOJICTBA
BaKHEUIIINX BEIIIECTB aMMHaKa, CEpHOUM KHUCIIOTHI,

METaHoJIa).

31 UYenosek B Mupe 1 UYenoBek B MUpPE BEIIECTB,
BEIIECTB U MaTEPHUAIOB U XUMHUYECKHX
MaTepHaJIOB peakuui.

32 XUMHUS U 300pOBBE 1 X¥MHS U 310pOBBE UEIOBEKA;

CYLIECTBOBaHHE F€HETHUECKOMN
CBSI3U MEXKTY
HEOpPraHUYECKUMU
BELIECTBAMH C [TIOMOILBIO
yYpaBHEHU COOTBETCTBYIOIIUX
XAMHYECKUX PEaKLUM.

* PackpbIBaTh CyIIHOCTH
OKHCITUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil
[IOCPEJCTBOM COCTABJICHUS
ANEKTPOHHOTO OalaHca 3TUX
peaKuuii.

* PackpbIBaTh posib XMUMHH B
PELIEHNN YHEPTETUYECKHUX,
CBIPBEBBIX U KOJIOTUYECKUX
pobJIeM Ye0BeYeCTBa,
OIMCHIBATh OCHOBHBIE
HaIlpaBJICHUs Pa3BUTHUSA
XUMUYECKON HAyKU U
TEXHOJIOTHH.

* [IpumensaTes npaBuia
6e301macHoOro odpaleHus ¢
BEIIECTBaMH,
HCIIOJIb3YEMBIMHU B
MOBCETHEBHOM JKU3HH,
IIpaBWJIa IOBEAECHUS B LIEJAX
cOepexeHUs 310pOBbs U
OKpPY’KaroIlle IPUPOJTHON
Cpelbl; MOHUMATh Bpe
(omacHOCTB) BO3ACHCTBHS Ha
JKUBBIE OpTraHU3MBbI
OIIpE/ICTICHHBIX BEIIECTB,
cmbic nokazatens [TJIK,

/35¢2be59-f1¢c6-46¢6-
910c-
46a0576d6924?backUrl=
%2F04%2F11

https://resh.edu.ru/subject/I
esson/4960/start/151374/
https://lesson.edu.ru/lesson
/c6c5af9a-9645-4604-
9834-
59151d566a61?backUrl=
%2F04%2F11

https://lesson.edu.ru/lesson
[acd826cf-ba2d-49db-
b216-ef7c26a84728

https://resh.edu.ru/subject/I
esson/3514/start/151429/

https://lesson.edu.ru/lesson
/b8e4d657-2cc7-4860-
8583-
9f76edc8a59f?backUrl=%
2F04%2F11

https://resh.edu.ru/subject/I
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YCI0BCKa

OBLIEE KOJIMYECTBO
YACOB 11O
ITPOI'PAMME

34

MpaBujIa UCIIOJIb30BaAHUS
JIEKAPCTBEHHBIX MPETapaToB;
npaBuia 6€30macHOro
MCII0JIb30BaHUS MPENapaToB
OBITOBOM XMMUHU B IIOBCEIHEBHOMN
JKU3HH. BpITOBas XxuMuueckas
IPaMOTHOCTh

MOSICHATH Ha IIpUMepax
CIOCOOBI YMEHBIIICHHSI 1
MIPEeIOTBPALLEHHUS UX BPEIHOTO
BO3/ICUCTBUS.

* AHanU3UpOBAaTh U
KPUTHUYECKH OI[CHUBATH
nH(pOpMaIINIo, CBA3aHHYIO C
XUMHAYECKHUMH MIPOIIECCaMH U
UX BJIUSHUEM Ha COCTOSIHHE
OKPYKaIOIEH Cpebl.

* Hcnonb30BaTh MOTy4EHHbBIE
3HAHUS U IPEJCTABICHHS O
cdepax AesITeNbHOCTH,
CBSA3aHHBIX C HAYKON U
COBPEMEHHBIMH
TEXHOJIOTUSIMH, KaK OCHOBY
JUIsl OpUEHTAIH B BEIOOpE
cBoei Oynymen
npodeccroHanbHOI
NeSITeTTbHOCTH.

* [IpyHuMaTh yyacTue B
oOcyxJ1eHIH podIemM
XUMHUYECKON M 9KOJIOTHYECKOM
HaIpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3UIUIO 0 Mpo0IeMe 1
npeuiaratb BO3MOXHbIE TyTH
€€ peleHus

esson/3504/start/151485/
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AkiimonepHoe o01iectBo «M3aaTenbcTBO
«IIpocBernienue»
Xumus, 10 knacc/ I'adbpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AkiuonepHoe o0uiectBo «M3aaTenbcTBO

«ITpocsenieHue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

O.C. I'abpuensn, I'.I". JIpicoBa «Xumus Metonuueckoe mocodue — 6a30Bwiil ypoBeHb» - M.: JIpoda 2006 ro.

O.C. l'abpuensn, I'.I'. JIsicoBa, A.I'. Beeaenckas «Xumus 11 knacc: HactonbHas kaura ais yuutensi». — M.: JIpoda, 2003
TO/I.

Paneukuit A.M. J[lugaktuueckue matepuansl o xumun 10-11 kmacc - M.: [Ipocsemienne, 2011.

["apa H.H. Xumus. Ypoku xumun 10 kmacce. - M.: IIpocsemenue, 2015.

[Mapa H.H. Xumus. Ypoku xumuu 11 kmnacce. - M.: [Ipocsemenue, 2009.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






