


MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE CpeAHEro 00111ero oopazoBanus padpadboraHa Ha ocHoBe DeepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoit ®enepanmu», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepanibHOM  00Opa3zoBaTenbHON mporpaMmbl cpenHero oo6mero oo6pazoBanusi (DOOII COO), npencraBieHHBIX B
®denepaibHOM rocyaapcTBeHHOM oOpaszoBaTenbHOM cTaHgapTe COO, ¢ yuérom Konuenmuu mnpenogaBaHus y4eOHOTO
npeaMmera  «Xumus» B oOpa3oBarenbHbIX opranu3auusx Poccuiickoil @exnepanuu, peagu3ylOlMX OCHOBHbBIE
oOpa3oBaTeabHbIE MPOrPaMMBbI, 1 OCHOBHBIX MMOJI0KeHUN «CTpaTeruu pa3BuTus Bocniutanusa B Poccuiickoit denepanuum Ha
nepuoA 1o 2025 roga» (Pacniopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY HOJIXOJI0B K pa3pab0TKe MPOrpaMMBbI 110 XUMHUH, K OTIpEeSIEHUI0 001Iell cTpaTeruu oOydeHus, BOCIUTAHUS U
pa3BUTHS O0y4JarOUIUXCs cpeacTBaMu yueOHoro npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTAaBUIN
koHuentyanbable nonoxenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAepKaHus, PE3yIbTaTOB O0y4YeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHE, IIOJy4yaeMO€ BBIIYCKHUKAMU 0011e00pa30BaTeIbHOM  OpraHu3aluu, SBISETCS
HEOTHEMJIEMOM YacThiO UX 00pa30BaHHOCTH. OHO CITYKHUT 3aBEPILAOLIUM 3TAllOM peai3allii Ha COOTBETCTBYIOLIEM EMY
0a30BOM YpOBHE KIIFOUEBBIX LIEHHOCTEW, MPUCYIIUX LEJIOCTHOM CHUCTEME XMMHYECKOro oOpa3oBaHHsA. DTH LIEHHOCTHU
KACAIOTCSl TMO3HAHWS 3aKOHOB MPHUPOJbI, (OPMUPOBAHMS MHUPOBO33PEHUST M OOLIEH KyJbTypbl YEIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO M HPUPOJHOW cpene. Peammsyercs XUMHUUYECKOE
oOpa3oBaHHe OOY4YAIOIIKMXCS HA YpPOBHE CpPEIHEro oO0IIero oOpa3oBaHUsl CPEACTBAMHU YYEOHOTO mIpeaMeTa «XUMUs»,
COJIep)KaHUE W TMOCTPOCHHE KOTOPOTO OMpPEAENIEHbl B MPOrpaMMe MO XUMHUU C YUYETOM CHEeUU(PUKKA HAYKH XUMHUH, €€
3HAYEHHUS B MO3HAHUM MPUPOJLI U B MAaTEPUATbHON >KM3HU OOIIECTBA, a TaKXKE C YYETOM OOIIMX LIeJIed U MPUHIUIIOB,
XapaKTepU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHEero 00111ero oopazoanus B Poccutickoit deneparyu.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYI0 POJb B COBPEMEHHOM UBUIN3AIMH, B CO3/1aHUU
HOBOM 0a3bl MaTepHalbHOM KyJIbTYphl. OHa BHOCUT CBOM BKJIaJ B POPMUPOBAHHE PALIMOHAIBHOTO HAYYHOTO MBIILJICHUS, B
CO3JJaHUE IIEJIOCTHOTO MPEJCTaBIEHUsI 00 OKpYXKAIOIIeM MHpEe KaK O E€IUHCTBE MNPHUPOAbl M YeJIOBEeKa, KOTOpoe
dbopMHpyeTCs B XMMUU Ha OCHOBE MOHHMMAHMSI BEIIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MUpa, OCO3HAHUSI B3aMMOCBSI3U
MEX1y CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUS.



TecHO B3aMMOAECHCTBYS C JAPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTajda HEOThEMIIEMOM YacTbl0 MHUPOBOU
KyJIbTYpbI, HEOOXOUMBIM YCIOBHEM YCIEIIHOTO TPYyJa M KU3HU KaXA0ro uieHa oOuiectBa. COBpeMEHHAss XUMHsS Kak
HayKa CO3MJaTeNbHasA, KaK HayKa BBICOKMX TEXHOJOTHH HallpaBjieHa Ha pPElICHHE TI00aJbHBIX MPOOJIeM yCTOWYHBOTO
Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, YIHEPIETUUECKOM, MUIIEBON, IKOJIOTUYECKON 0€30I1aCHOCTH U OXPaHbI 3/I0POBbSL.

B coorBercTBMM ¢ OOmMMM LEISIMH M NPUHLIUIAMH CPEAHET0 O0IIero oOpa3oBaHUS COJEp)KaHUE IpeaMeTa
«Xumus» (10—-11 xnaccel, 06a30BbIA YPOBEHb H3YUYCHHs) OPUEHTHUPOBAHO IMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY OOy4YarOIMIMXCs, HEOOXOAUMYIO UM JJIsl BBIpAOOTKA MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEITHOTO BKIOUEHUS
B ’KM3Hb COLIMyMa, IPOJOJKEHHsI 00pa30BaHusl B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocTaBndomuMu  peaMeTa «XuMus» SIBISIIOTCS  0a3oBble Kypchl — «Opranuyeckas xumus» U «OOmas u
HEOpPraHWYecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: cUCTEMa
3HAHMI 110 HEOPTaHMYECKON XMMUU (C BKIIOYEHUEM 3HAHMM M3 OOIIe XMMUM) U OpraHudeckoi Xxumuu. GopMupoBaHue
JTAHHOM CHUCTEMbl 3HAHUN MPU U3YUYEHUHU MpeaMeTa 00ecredyrBaeT BO3MOKHOCTh PACCMOTPEHHS BCEr0 MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conep:kanusi KypcoB — «Opranndeckast XxuMusi» u «O011as 1 HeopraHuueckas XUMHUsD»» cOpMUpPOBaHa B
porpaMme Mo XMMUU Ha OCHOBE CUCTEMHOTO MOJX0/1a K M3YUYEHHIO y4eOHOTro MaTepuaja U oOyCIOBI€HAa UCTOPUUYECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMpPEAENIEHHBIX TEOPETUYECKHX YPOBHSAX. Tak, B Kypc€ OpPraHMYE€CKOW XUMUU
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKON TEOPUU CTPOCHHUSI OPTAHUYECKUX COCIMHEHUH, a TAKKE HAa YPOBHE
CTEPEOXMMHUYECKUX U JIEKTPOHHBIX MPEICTaBICHUN O CTpoeHUH BeliecTB. CBeneHus 00 U3ydaeMbIX B Kypce BEIleCTBaxX
JAlOTCSl B Pa3BUTUU — OT YIJIEBOJAOPOJOB JIO CIOXHBIX OMOJIOTHYECKH aKTUBHBIX coeluHeHUil. B Kypce opranuueckoit
XUMHUU TOJy4YaloT pa3BUTHE C(HOpMUPOBaHHBIE HA YPOBHE OCHOBHOTO 00mIero o0Opa3oBaHMsl ME€pBOHAYAIbHbBIE
MPE/ICTABIICHUS] O XUMUYECKOM CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX
CTPOEHMS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yIJIOM 3peHHUS B mpeamere «Xumus» 0a30BOr0 ypOBHS pacCcMaTpUBAETCS M3YUYCHHBI Ha YpOBHE
OCHOBHOT'O O0IIero 00pa30BaHUs TEOPETUUYECKUN MaTepuai U (HaKTOJIOTHMUYECKHUE CBEJIEHHUS O BEUIECTBaX U XUMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I11ast 1 HeopraHuueckas XUMHUs» 00y4aroIUMCs IPeJOCTaBIsAETCS] BOZMOXKHOCTh



OCO3HATh 3HAYCHHE MEPUOAMYECKOTO 3aKOHA C OOIMIETEOPETHUYECKHX M METOJOJOTMYECKHUX IMO3MLUN, TIy0Ke MOHSTH
UCTOPUYECKOE U3MEHEHHUE (PYHKIIHI 3TOro 3aKOHA — OT 0000IIAIOIIeH 10 0OBACHSAIONMIEH U MPOTHOZUPYIOLICH.

Enunasg cucrema 3HaHMM O BaXHEWIIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U NPHUMEHEHUHU, A TAKXKE O
XUMHYECKUX PEAKIMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTIX IIpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kmaccos
9JIEMEHTAaMHU COJAEPKaHUsI, MMEIOLUMMHU KyJIbTYPOJOTHYECKHM W NPUKIAAHOM XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT
NOHMMAHUIO B3aUMOCBSI3M XUMHUHU C JAPYTMMH HayKaMH, PAacKpbIBalOT €€ pPOJib B MO3HABATEIbHOM M MNPAaKTHUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIHMTAHHUIO YBAXXEHUS K IIPOLIECCY TBOpPYECTBA B OOJACTH TEOPUHU H
NPAKTUUECKUX MPUIOKEHUI XUMUU, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBbIX
npobyieMax, CBS3aHHBIX ¢ XUMHEH, KPUTUYECKH OCMBICIMBATh MHPOPMAIUIO U MPUMEHSTh €€ IS MOMOJIHEHUs 3HAHU,
pElICHUs MHTEJUIEKTYaIbHBIX M JKCHEPUMEHTAJbHBIX MCCIEAOBATEIbCKUX 3a7ady. B menom coxaepkaHue ydeOHOTO
npeaMeTa «XUMHs» JAHHOTO YPOBHS M3yUYEHHsI OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y 00YUYAIOIINXCSI MUPOBO33PEHUYECKOM
OCHOBBI JIJIsl IOHUMaHUs (PUI0COPCKUX MIEH, TAKMX KaK: MaTepUalbHOE €AMHCTBO HEOPTraHUYECKOTO M OPraHUYECKOTO
MUpa, OOYCIIOBJICHHOCTh CBOWMCTB BELIECTB MX COCTaBOM M CTPOCHHUEM, IO3HABAEMOCTb HPUPOJHBIX SIBICHUM MyTEM
HKCIIEPUMEHTA U PEUICHUs IPOTUBOPEUN MEX 1y HOBBIMHU (paKTaMU M TEOPETUYECKUMU MPEANOChUIKAMH, OCO3HAHUE POJIH
XUMUH B PEIICHUU 3KOJOTUYECKHUX MPOOJIEM, a TaKkKe MPOoOIeM cOEpeKeHUsI IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS
HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nane pemieHus 3aaad BOCOUTAHUS, PA3BUTUSA U COLMAIM3ALNUNA O0YyYArOIIUXCS IPUHATHIE IPOrPaMMOil 10 XUMUU
HOJXOJbl K ONPEICICHUIO COAEpPKAHMUS U TMOCTPOCHHUS MpeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHHUE YHHUBEPCATbHBIX
yueOHBIX ACUCTBUIA, MMEIOIUX 0a30BO€ 3HAYCHHE NJISl PAa3IMYHBIX BUJOB JAEATEIBHOCTU: PEIICHHUs MpoOseM, MOUCKa,
aHanu3a U o0pabOTKH HMH(POpPMalUU, HEOOXOAMMBIX IJi MPUOOPETEHUs! OMbITa MPAKTUYECKOM U MCCIE0BATEIbCKON
JeATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUM XUMUHU.

B mpakTuke mpenogaBaHHus XUMHUHM KaKk Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, TaK M Ha YPOBHE CPEAHETO
obmiero oOpa3zoBaHUs, MPHU OMPEICICHUN COACPKATEIbHON XapaKTepUCTHKHU LIeJeH M3ydeHMs MpeaMeTa HalpaBiICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJAULMOHHO NpuU3HAETCa (HOPMUPOBAHME OCHOB XHMHUYECKOM HayKu Kak oO0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOMU



KyJabTypbl. C METOAUYECKOM TOYKH 3PEHHUS TaKOW MOJXOJ K OMPEEIICHUIO 1eJIel M3yUeHHs TIpeaMEeTa SBISIETCS BIIOJIHE
OMpaBAaHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIENIAMH U3YUYeHUS mpeameTa «Xumus» Ha 6azoBom ypoBHe (10 —11 ki1.)
SABJISIFOTCSL:

e (opmMupoBaHME CHUCTEMBI XMMHUYECKHX 3HAHWN KaK Ba)XKHEHIIEW COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, B OCHOBE KOTOPOM JiexkKaT KIIOUYEBbIC MOHITHS, (yH/IaMEHTAJIbHbIC 3aKOHBI M TEOPUU XUMHUH, OCBOCHHUE S3bIKa
HAyKW, YCBOCHHUE W T[OHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIEHUH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (opMuUpOBaHUE M Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIUH,
HEOOXOJIMMBIX JIJII TPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUUECKUX SIBICHUM, UMEIOIIIX
MECTO B MPUPOJE, B IPAKTUUECKON ¥ NOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHMIA U CIOCOOOB JACSATEIBHOCTH, CBS3aHHBIX C HAONIOJCHHEM M OOBSICHEHHEM XHMHYECKOTO
AKCTIIEPUMEHTA, COOJIIOCHUEM MPaBUI 0€30MaCHOTO OOPAIIICHUS C BEIIECTBAMMU.

Hapsany ¢ stum, copepskateibHasi XapaKTepUCTHKA Ieled U 3a7ay HM3y4deHHs MpeaMeTa B Mporpamme Mo XUMHUHU
YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU IMPUOPUTETAMU B CHUCTEME CpeHEro oOIiero oopa3oBaHMUS.
CeronHs B MpenoiaBaHUM XUMUU B OOJIBIIEH CTETIEHH OTAAETCS MPEANOUTCHHE MPAKTUUECKOW KOMIIOHEHTE COJEPIKaHUS
oOy4eHHs, OPHUEHTHUPOBAHHOMW Ha TMOJTOTOBKY BBHIITYCKHHUKA O0O0IIe00pa3oBaTeIbHOM OpraHu3alliy, BIIAJICIONIETO HE
Ha0OpOM 3HaHUM, a GYHKIIMOHATBHON IPaMOTHOCTBIO, TO €CTh CIOCOOAMH ¥ YMEHHMSIMU aKTUBHOTO TMOJYYEHHS 3HAaHUUN U
MIPUMEHEHUS UX B PEaibHOM KU3HU JJIs pEUISHUs MPAKTUYECKUX 3a7a4.

B cBs13u ¢ 3TUM nmpu U3YHYCHUH MpeaMeTa « XUMUS» JTOMUHUPYIOIIEEe 3HAYCHUE TPHUOOPETAIOT TaKUE IIeJIM U 3a/1a4H,
KakK:

amanTanus OOydYaroImMXCAd K YCIOBHSM JIUHAMUYHO Pa3BUBAIONIETOCS MHpPa, (HOPMHUPOBAHUE WHTEIUICKTYaJbHO
pa3BUTOM JIMYHOCTHU, TOTOBOM K CamMoOOpa3OBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO TPaMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHECHUEM;

dbopmupoBaHre y OOYYarONIUXCSl KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), WMEIOMINX YHHBEPCATHHOE
3HAUCHUE MJIA PA3JIMYHBIX BHJOB JACSITEIBHOCTH: PEIICHUS MpoOjeM, MOWCKA, aHamu3a W 00paboTKHM HWHGOpPMAIIHH,



HEOOXOJUMBIX JIJIsl TPUOOPETEHHSI OMbITA ACSITEIFHOCTH, KOTOpas 3aHUMAEeT BaXKHOE MECTO B MO3HAHWU XMMHHU, a TAKXKE
JUIS. OLEHKH C TO3MIMKA 3KOJOTHYECKOW Oe30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX IPOLIECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOIHYIO CPEAY;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, MHTEIUICKTyaIbHBIX M TBOPYECKUX CIOCOOHOCTEM OO0ydYaromMXcs:
CIIOCOOHOCTH CaMOCTOSITEIILHO MPUOOpPETaTh HOBBIEC 3HAHMS MO XUMHUU B COOTBETCTBHM C >KM3HEHHBIMHU MOTPEOHOCTIMH,
UCIIONIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE TEXHOJOTHHU JJIsl MOWCKAa W aHalu3a Y4eOHOW M HAyIHO-TIOMYJSPHON
uHGOPMAITUU XUMUYECKOTO COICPIKAHMS,

(dopMUpOBaHHE U pa3BUTHE Yy OOYYaIOLIMXCS ACCOLMATHUBHOIO W JIOTMYECKOIO MBILUICHMS, HAOII0AATEIbHOCTH,
COOPAHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHWU U TPOBEIECHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydYaroImUXCs YOSKIEHHOCTH B T'yMAaHHCTUYECKOW HAIMPABICHHOCTH XHUMHH, €€ Ba)XKHOH pOJU B
peIIieHrnr TJIO0ANBHBIX MPOOJIEM pAIMOHATBLHOTO MPUPOIOTNOIH30BAHMUS, MOMOIHEHUS HYHEPTeTHUECKUX PECYPCOB H
COXPAaHEHHUSI NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOrO OTHOLIEHUS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHUS OMbITA MCIOJB30BAHUS MOTYUYEHHBIX 3HAHUW IS TMPUHSITHS TPAMOTHBIX PEUICHUU B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpenHero ooOmero oOpa3oBaHMs MNpeaMeT «XUMHs» 0a30BOr0 YPOBHS BXOJUT B COCTaB
npeaMeTHo obmacTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHD).

OO1iee 4MCIIO YacoB, OTBEACHHBIX JIJII M3YUYCHHs] XUMHUHM, HA 0a30BOM YPOBHE CpEAHEro OOIIero oOpa3oBaHUf,
coctaBisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kitacce — 34 gaca (1 yac B Henento).



COJEP) KAHUE OBYUEHUS
10 KJIACC
OPI'AHUYECKAS XUMMUSI
Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenmeT opraHMYeCKONW XHWMHUHU: €€ BO3HHMKHOBEHHE, PAa3BUTHE M 3HAUYCHUE B IIOJYYCHUU HOBBIX BEIIECTB H
MarepruasioB. Teopus CTpOoeHUs OpraHudecKux coenuHeHud A. M. bytiepoBa, €€ oCHOBHbIE MOJIOKEHUA. CTPYKTypHBIE
dbopmylibl OpraHMYecKUX BemiecTB. ['omoiiorusi, m3omepusi. XUMHUYECKas CBSI3b B OPraHUYECKUX COCAUHEHUSX —
OJIMHAPHBIC U KPATHbBIC CBA3HU.

[IpencraBienne o KiIaccupUKAIMA OPTraHMYECKUX BelIecTB. HomeHkiarypa oOpraHu4ecKuX COCIUHEHUN
(cucTeMaTnueckas) U TPUBHAIbHBIC Ha3BaHUS BaXKHEHIITNX MPEJICTaBUTENICH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCIEepUMEHTATbHBIE METO/bI U3YUYEHHUS BEIIECTB U UX MPEBPAICHUN: O3HAKOMIICHHE C 00pa3llaMu OpTraHUYeCKUX
BEILIECTB U MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHWYECKHX BEIIECTB, HAOIIOJCHUE W OIUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB IO TPEBPAICHUIO OPraHWYeCKUX BEIISCTB MPH HarpeBaHuWU (IUIaBJICHUE, OOYTIIMBAHUE H
TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, F'OMOJIOTMYECKUU psAl. MeTraH W 3TaH — NPOCTEUIIHNE MNPEACTABUTEIN aAJKAHOB:
dbuznyecknue M XUMHUYECKHE CBOWCTBA (pEakIMu 3aMEIICHUS U TOPEHUs), HAXOXICHHE B NPUPOJE, IMOJYyUYCHHUE U
MIPUMECHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUN psji. DTUICH U MPOMUICH — MPOCTEHIINE MPEACTABUTEIN aJIKEHOB:
dbuznyeckue W XUMUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHMS, TUJpATallUd, OKUCICHHUS W
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankanuensl: OyramueH-1,3 u wmetwnOyraauwes-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWMCTBA (peaKivs
nonumepu3anun). [loydeHne CHHTETHYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYCCKHM psa. ANCTHICH — IPOCTCHINMI IIpeaCcTaBUTEIb
QJIKUHOB: COCTaB, CTpOoeHHe, (U3MYECKHME M XHUMHUYECKHE CBOWCTBA (peakiud THAPUPOBAHMS, TaJlOT€HUPOBAHUS,
rUApaTaIyy, TOPEeHus ), MOIyuYeHUe U IPUMEHEHHUE.



Apenbl. bensom: cocTtaB, cTpoeHue, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA (pEaklUWW TaJOTeHUPOBAHUS U
HUTPOBAHUSA), MOJYyYCHUE U NPUMEHEHUue. Tonyon: cocmas, cmpoenue, usuieckue u Xumuieckue ceoucmed (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUSA), NodyuyeHue u npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKas CBSA3b MEXAY
YIJI€BOJIOPOAAMHU, TPUHAICKAILMMH K Pa3IMYHBIM KJIaCCaM.

[TpuponHble HMCTOYHMKM yrieBoaoponoB. [lpupoanslii ra3 u mnonyTtHele HeTsHble Tra3bl. Hedpte u e
npoucxoxjaenue. CrocoObl mnepepaOoTku He(TU: NEperoHka, KPEKUHI (TEPMUYECKUN, KaTaTUTHYECKUM), MHPOJIH3.
[IponykThl mepepabOTKU HEPTH, UX NPUMEHEHHE B MPOMBIIUIIEHHOCTH M B ObITy. KaMeHHBIN yroiab M MNPOAYKTHI €ro
nepepadoTKu.

OKCIepUMEHTANIbHBIE METOJbl M3YUEHHUsl BEIIECTB M HX IPEBPAILLEHUI: O3HAKOMJIEHHE C 0OpasllamMy I1acTMacc,
KaydykoB M  pe3uHbl, koulekiuu «Hedts» U «Yromb», MOAETMPOBAHUE MOJIEKYJ  YIJIEBOJOPOAOB H
raJjoreHONMpPOM3BOHBIX, IPOBEICHUE NPAKTUYECKOW PAOOThI: MOJYyUYEHHUE STUJIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnblie 3anaun.

Boruucienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WIIU

MPOJIYKTa PEAKIIMHU MO0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN).
Kucaopoacoaep:xamme opranndeckKue coeuHeHust

[IpenenpHbIe 0JTHOATOMHBIE CIUPTHL. METaHOJ U 3TAHOJI: CTPOCHUE, (PU3NUECKHNE U XUMUUECKHUE CBOMCTBA (peakinuu
C aKTUBHBIMH MeETaJlJIaMU, TaJOr€HOBOJOPOJaMU, TOPEHHE), MpUMEeHeHue. BoIopo/Hble CBSI3M MEXIYy MOJEKylaMu
CIUPTOB. JlercTBME METaHOa M 3TaHOJIa HA OPTaHU3M 4YEJIOBEKaA.

MHoroaToMHbie CHOUPTHL. IJTUICHTIWKOIb W TJIMIIEPUH: CTPOCHHE, (U3MYECKHE ¢ XUMHUYECKHE CBOMCTBA
(B3aMMOJCHCTBHE CO MICTOYHBIMM METAJIAaMU, KauyeCTBEHHAs pPEaklus Ha MHOroaTOMHBIE cHUpThl). JlelicTBue Ha
Opra"u3Mm 4esoBeka. [[pumeHenune rmuepruHa U 3TUIICHTIIUKOIISL.

deHoJI: CTPOCHUE MOJICKYJIbI, PU3NUECKHE B XUMUYECKHE CBOMCTBA. TokcuuHOCTh eHona. [Ipumenenue dhenona.

Anpaerunbl U kemonsvl. @oOpManmbIETHI, allETATBICTHII: CTPOEHUE, (PU3UUECKHUE U XUMHUUYECKHE CBONCTBA (pEaKiuu
OKHUCIICHUSI 1 BOCCTAHOBJICHUSI, KAYECTBEHHBIE PEAKIMHU ), TOJTYYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsl U YKCYCHAas KHUCIOTBI: CTpO€HUE, PU3NYECKUe U
XUMHUYECKUE CBOMCTBa (CBOICTBa, OOIIMe IJsi Kjacca KUCIOT, peakuus 3TepuduKaiu), MoJTydyeHUE U NPUMEHEHHE.



CreapuHOBasi M OJICMHOBAsl KHUCJIOTHI KaK TMPEJACTABUTEIN BBICIINX KapOOHOBBIX KHCJIOT. MpITa Kak COJH BBICIINX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxxuble 3(pUpBl KaK MPOU3BOJAHBIC KapOOHOBBIX KUCIOT. [ 'maponm3 cinoxkHbIX 3¢upoB. Kupsl. ['naponus xupos.
[Tpumenenue xupoB. bruonorudeckas poiib KUPOB.

YrineBoapl: cocTaB, KilacCH(UKAIUs YIJIeBOJOB (MOHO-, M- W Toymcaxapuibl). [roko3a — mpocTedmmii
MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (U3NYeCKMe ¢ XHWMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
rugpokcugom meau(ll), okucienne ammuadHbiM pacTBopoM okcuaa cepedpa(l), BocctaHoBieHre, OpPOKEHHUE TIIFOKO3BI),
HaXOXJIEHUE B IPUPOJIE, MPUMEHEHUe, Onosoruyeckas posib. @otocunTe3. ®pyKkTo3a Kak U30Mep TIFOKO3BI.

Kpaxman u nesmiono3a kak npupoHbie noiuMepsl. CTpoeHHe Kpaxmalia v 1eJUTi0N103bl. PU3nYecKkre 1 XUMUYECKUe
CBOMCTBa Kpaxmaia (TUApPOJIN3, KAYECTBEHHAs PEaKIUs C UOJOM).

OKCIEepUMEHTAIBHBIC METOJbI M3YYCHHS BEIIECTB M WX NPEBPAIICHUN: MPOBEICHUE, HAOIIOACHUE W OIHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIIMM OJHOATOMHBIX CHHUPTOB (OKHUCIECHWE STaHOJA
okcugom wmemu(ll)), MHOroaroMHbBIX cnHMpPTOB (B3amMojecTBUE TiuiepuHa ¢ ruapokcunom memu(ll)), ampnerumos
(oKHCIIeHre aMMHaYHbIM pacTBOpoM okcuzaa cepedpa(l) u runpoxcugom menu(ll), B3aumopaeiicTBue Kkpaxmaia ¢ H0JI0M),
MPOBEICHNUE MPAKTHUECKOW PabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnbie 3anaun.

Beraucnennss mo ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIESCTBA WIIA
MPOJIYKTa PEAKIIMHU MO0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WX IMTPOTYKTOB PEAKIIUN ).

A3oTcojeprKaime OpraHuiaecKue COeTMHECHHUS.

AMHMHOKHCIIOTHI Kak aM(pOTEepHbIC OPTaHHNYECKHE coeauHeHUs. DU3NUeCKue U XUMHUCCKUE CBOMCTBA aMUHOKHCIIOT
(Ha mpuMepe TIuIMHA). bronorudeckoe 3HaYeHHE aMUHOKHUCIIOT. [lenTuap.

benku xak mpupoIHbIE BEICOKOMOJIEKYIISIpHBIC coeqnHeHus. [lepBudHas, BTopuyHasi U TPETUYHAS CTPYKTypa OCITKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: TUIPOIN3, ICHATYpaIlisl, KaueCTBCHHbBIC PEAKIIUU Ha OCIIKH.

OKCHepUMEHTAIbHBIE ~ METOJbl W3YYCHHS BEIIECTB W WX TMpPEBpalleHUud: HaOMIOJeHHEe U ONUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalHs OSJIKOB IIPU HATPEBAHHH, I[BETHBIC PEAKIINH OCITKOB.



Bbicokomoieky isipHbie coeIHHEeHUs

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AINH, CPEAHSSI MoJieKylsapHas Macca. OCHOBHBIE METOJI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

DKCNepUMEHTAIbHBIE METOJIbl U3YUYECHHS BEIIECTB M UX IMPEBpAIllCHHI: 03HAaKOMJIEHHE ¢ o0pa3liaMi MPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXIpeAMETHBIX CBSI3eW NMpU W3YYEHUH OpraHndeckod xumuu B 10 Kilacce OCyIIECTBISIETCS uyepes
UCITI0JIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSATHUH, SIBIISIONIUXCSI CUCTEMHBIMU IS OT/AEIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IMKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIacCU(pUKaIKs, TePUOAUIHOCTD, HAOTIOICHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dusrka: MaTepusi, SHEPTHsI, Macca, aTOM, PJICKTPOH, MOJIEKYJIa, YHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, PU3UUECKHUE BEIIMUYMUHBI U €TUHUIIBI KX U3MEPEHHUS.

buonorusi: kiertka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTHYECKH aKTHUBHBIC
BelecTBa (OCJIKHU, YTraeBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHOoNorus: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TWTAHWSA, MOIOIIME CPEACTBA, JIEKAPCTBEHHBIC H
KOCMETUYECKHE MpernapaTsl, MaTEPHAIIbI U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.
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11 KJJACC
OBIIAS N HEOPT'AHUYECKAS XUMUA
Teopernyeckue OCHOBbI XUMHHU

XUMHYECKUI 23ieMEeHT. ATOM. Snpo aroma, HU30TONBL. OJIEKTPOHHAsA O000JOYKa. ODHEPreTMYECKUe YpPOBHH,
IOTypOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- 21eMeHTh. OCOOCHHOCTH pacIpeIeICHHs 3JICKTPOHOB 110 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs ATOMOB.

[lepponnueckuii 3akoH u llepuomuueckass cucrema xumudeckux d3yemeHtoB JI. WM. MenaeneeBa. CBs3b
MEPUOINYECKOT0 3aK0HA U [leproanueckon cucteMbl XUMUYECKUX 31eMeHTOB [[. 1. MenaeneeBa ¢ COBpeMEHHON TEOpUEH
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMMHYECKUX HJIEMEHTOB M 00pa3yeMbIX HUMH MPOCTHIX H
CJI0>KHBIX BEILECTB IO TPyNnaM 1 NepuogaM. 3HA4€HUE MEPUOINIECKOT0 3aKOHA B PA3BUTHHU HAYKH.

CrpoeHue BeniecTBa. XUMHUECKas CBA3b. BUIbI XMUMUYECKON CBsA3HM (KOBaJICHTHAs HEMOJISIPHAS U MMOJIIpHasi, HOHHAS,
MeTajnyeckas). MexaHu3mbl 00pa30BaHMS KOBAJICHTHOM XMMHMUYECKON CBs3W (OOMEHHBIM M JIOHOPHO-aKIICITOPHBIMN).
Bopaopoanas cBs3b. BaieHTHOCTB. D1eKTpoOoTpUliaTeIbHOCTh. CTENeHb OKUCICHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO W HEMOJIEKYJISIDHOTO CTPOEHHUS. 3aKOH TMIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIIbI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAININYECKON PELIETKHU.

[TonsiTve 0 qUCTIEPCHBIX cUcTEMAaX. VICTUHHBIE U KOJUIOMIHBIE pacTBOPbI. MaccoBas 1015 BEIIECTBA B pACTBOPE.

Knaccudukanusa neopranmuecknx coenuHeHuid. HomeHkmarypa HeopraHWYecKuxX BemiecTB. ['eHeTHdeckas CBS3b
HEOPraHUYECKHUX BEIIECCTB, MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas peakius. Kinaccupukanus XMMUYECKUX pEaKIMii B HEOPTaHUYECKONM M OPraHUYecKON XUMHUU. 3aKOH
COXPAaHEHHUSI MACChI BELIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUX.

CKOpoCTh peakmuu, €€ 3aBUCUMOCTb OT Pa3duyHbIX (hakTopoB. OOpaTUMbIe peakiuu. XUMHYECKOE PaBHOBECHE.
@DaKTOpBI, BIUSAOIIME HA COCTOSTHUE XUMUUYECKOro paBHoBecus. [Ipunuun Jle [laTtense.

DnexkTpoauTuueckas auccornuanus. CuiibHbIe U ciadble 31eKTpoauThl. Cpelna BOJIHBIX pacTBOPOB BEIIECTB: KUCIas,
HEUTpaJibHas, IIEJTOYHAs.

OKUCIUTETHLHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

DKCHepUMEHTAIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB M MX TMpEeBpalleHui: aemMoHctparus Tabmun «llepuoamdeckas

cuctemMa xumuuecknx 3eMmentoB JI. M. MenneneeBa», udyueHue mMojeniell KPUCTALIUISCKAX PEMIETOK, HAOMIOACHUE U
11



OMMCAaHUE JIEMOHCTPAIIMOHHBIX M JIaDOPaTOPHBIX ONBITOB (Pa3j0KEHUE TMEPOKCHUIa BOJAOPOJA B MPUCYTCTBUU
KaTaJau3aTopa, ONPEAECICHUE CPEAbl PACTBOPOB BEUIECTB C MOMOIIBK) YHHUBEPCAIBHOTO MHAMKATOPA, PEAKIMA HOHHOTO
oOMeHa), IPOBEICHNE TTPaKTUIECKON paboThl « BiusHre pa3nundHbix (aKTOPOB HA CKOPOCTh XUMHYECKOW PEaAKITHI.

Pacuérurle 3amaun.

PacyéTel Mo ypaBHEHHMSIM XHUMHYECKHMX pEakIMid, B TOM YHUCIE€ TEPMOXUMHUYECKHE pPaCu€Thl, pPacy€Tbl C
HCIIOJIb30BAHUEM MOHSATHS «MacCOBas J0JIS BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. [lonoxenne HemerawioB B Ilepuonnyeckor cucreme xumuyeckux 3neMeHToB J[. M. Menneneesa u
OCOOCHHOCTH CTPOEHHUS aTOMOB. PU3UYECKHE CBOMCTBA HEMETAIOB. AJIJIOTPOIMS HEMETAUIOB (Ha MPUMEpPE KHUCIOPO/Ia,
cepsl, pocdopa u yriepona).

XHWMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta, Gocdopa, yriepoaa U KpeMHHUS) U UX
COeIMHEHU (OKCHUI0B, KUCIOPOCOACPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEIMHEHUN.

Meramibl. [lonoxenune wmeramnoB B Ilepuoanyeckont cucreme xumuueckux diemeHToB /. WM. Menneneesa.
OcoOEHHOCTH CTPOCHMS JIEKTPOHHBIX 000JI04€K aTOMOB MeTaiioB. OOmue ¢usndyeckue cBoicTBa MeTauioB. CIUIaBbl
METAJIIOB. DJIEKTPOXUMHUUECKUHN P HANIPSIYKEHUI METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIINX META/UIOB (HATpUM, Kaaui, KadbllUuii, MAarHUW, AIIOMUHUM, IUHK, XPOM, KEJe30,
Me€Jlb) U UX COCUHECHUM.

OO6mue criocoObl mosTyuyeHust MeTayioB. [I[puMeHeHrne MeTaioB B ObITY U TEXHUKE.

DKCHEPUMEHTATIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALICHUN: U3YYEHHE KOJUICKIIMU «MeTasuibl U CIJIaBbD»,
o0pa3IloB HEMETAJUIOB, pEUIEHHUE OSKCIICPUMEHTAIBHBIX 3a7ad, HaAOJNIOJIEHWEe U OMNHCaHue JEeMOHCTPALIMOHHBIX U
Ja00paTOPHBIX OIBITOB (B3aMMOJICHCTBUE THAPOKCHIA ATIOMHHHS C PAaCTBOpAMHM KHCIOT W IIEJIOYCH, KauyeCTBCHHBIC
peaKIUM Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun. Pacuérel Macchl BemecTBa wim 00bEMa ra30B MO0 M3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WU
00bEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, pacu€Thl Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTOB
pEaKILMK, €CIIM OJHO U3 BEILIECTB UMEET MPUMECH.
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XHMMHUA U )KU3Hb

Ponp xuMum B 00eCHE€YEeHUN 3KOJIOTUYECKOW, IHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, Pa3BUTUU MEIUIMHBI.
[ToHsiTHE O HAYYHBIX METO/IaX IMO3HAHUS BEIIECTB U XUMUUECKHUX PEAKIIHM.

[IpencraBienus 06 OOIMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJICHHOTO MOJTYyYeHHS BaXKHEHIITUX BEIIECTB.

UenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAKHEHIIINME CTPOUTEIbHBIE MaTEpUalibl, KOHCTPYKIIMOHHBIC MaTEpUaIbl,
KpPAacKH, CTEKJIO, KepaMHUKa, MaTepUaIIbl JJIsI JICKTPOHUKH, HAHOMATEPUAJIbl, OPraHUUYECKUE U MUHEPAJIbHBIC YI00PEHUS.

Xumusi W 3J0pOBbE 4YeJIOBEKa: MpaBWja HCIOJIb30BaHUS JICKAPCTBEHHBIX MPEMapaTroB, MpaBmia 0e30MacHOTO
HCIIOJI30BaHUs MPErapaToB OLITOBOM XMMHUH B ITOBCETHEBHOM KU3HHU.

MexrpeaMeTHBIE CBA3H.

Peanuzariyst MeXIpeAMETHBIX CBSI3eH NP U3YUEHUU OOIel U HeopraHnyeckor XumMuu B 11 Kacce ocyIecTBIseTcs
yepe3 MCMOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHUN, TaK W TMOHATHH, SBIAIONIUXCS CHUCTEMHBIMHU IS
OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mue ecTeCTBEeHHO-HAYYHBIC TTOHATHS: HAYYHBIN (pakT, TUImoTe3a, 3aK0H, TCOPHs, aHAIN3, CHHTE3, KiIaccu(uKaims,
MIePUOANIHOCTh, HAOJIIOACHUE, DKCTICPUMEHT, MOACITUPOBaHUE, U3MEPECHHE, SIBJICHUE.

®dusuKa: MaTepus, SHEPTUs, MACCa, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOM, PAAUOAKTUBHOCTh, MOJIEKYJIA,
HSHEPIreTUYECKUIN YPOBEHB, BEIIECTBO, TE€JIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PM3UUYECKUE BEIUYUHBI U €AMHUIIBI
MX U3MEPEHUS, CKOPOCTh.

buonorus: kneTka, opraHusM, 3KocucTeMa, ouocdepa, Makpo- U MHKPOIIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B
OpTraHU3ME.

['eorpadusi: MUHEpalbl, TOPHBIE MOPOBI, ITOJE3HBIC HCKOTIAaEMbIE, TOTUIMBO, PECYPCHI.

TexHomorusi: XMMHUYECKasi MPOMBILIIJICHHOCTh, METAJUIyprus, MPOU3BOJACTBO CTPOUTENIBHBIX MATEPHUAJIOB,
CCIBCKOXO3SMCTBEHHOE  NMPOM3BOJACTBO,  IHINEBas  MPOMBINUICHHOCTh,  (hapMameBTUYECKass  IPOMBIILICHHOCTD,
MPOM3BOACTBO  KOCMETHMYECKHMX  MpenaparoB, MPOWU3BOJACTBO  KOHCTPYKUHMOHHBIX  MAaTE€pHUAIIOB,  JJIEKTPOHHAs
MIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 10 XUMHUU HA BA3OBOM YPOBHE
CPEJHEI'O OBUHIETI'O OBPA30BAHUA
JINUHOCTHBIE PE3YJIbTATBHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYUYaIOIIMMHKCS MPOrpaMM CPEIHEro OOIero
oOpa3oBaHusi (JIMYHOCTHBIM, METANpEIMETHBIM M TpeaMeTHbIM). HayduHo-meToaumueckoil OCHOBOWM aJig pa3paboTKu
IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUSI MPOTpaMM CPEIHErO OOLIEro 0Opa3oBaHUSs SIBJISIETCS CUCTEMHO-ACSTEIbHOCTHBIN
MOJXOI.

B cooTBeTCTBUM C CHCTEMHO-IACATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
npeaMeTa « XMMUs Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus BhIJEICHBI CIEIYIONIUE COCTABIISIIOIIHIE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHMCKON Tpa)KJaHCKOHW HUIECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOCKIEHUN TMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaguIuid 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolMXCsl PYKOBOJICTBOBATHCS B CBOEHM NEATENIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJIMyue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMera «XUMHsS» JOCTHTAIOTCS B €IMHCTBE y4eOHON M BOCIUTATEIHHOU
JESITEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKHUMH, COLMOKYJBTYPHBIMHU, IYXOBHO-HPABCTBCHHBIMU LIEHHOCTSMU H
ujeaJaMi POCCHUUCKOTO TPakJIaHCKOTo OOIIeCTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH U TpaBWJIaMH TOBEICHMUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YyYaIOIIUXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaxaroT CPOPMUPOBAHHOCTH OIbBITA MMO3HABATEIILHON U
MPAKTUYECKOHN JACSITEIILHOCTH 00YJArOIIUXCSI 10 Peasu3aIliy IPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCcKOro BOCIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U IIPABOMOPSIKY;

MPEACTABIICHUS O COLMAIIBHBIX HOpMaxX U MPaBUJIaX MEKIUNYHOCTHBIX OTHOUIEHUN B KOJUIEKTHUBE;
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TOTOBHOCTHM K COBMECTHOW TBOPYECKOM NEATEIBHOCTH IPU CO3JaHUHM YYEOHBIX MPOEKTOB, PELICHWU YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BBIIOJHEHUHA XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI APYTUX MPH aHATM3€ PA3TUYHBIX
BUJIOB y4€OHOU J1eITeNbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOIIECHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTE€UECTBEHHON XUMUMU;

YBaXXEHUS K MPOLECCY TBOPUYECTBA B O0JIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS! XUMHH, OCO3HAHUS TOTO, YTO
JOCTHKEHUS] HAyKHM €CThb pe3yJbTaT JJIMTENbHBIX HAOMIOACHUM, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX IOMCKOB,
IIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;

UHTEpeca W I03HABaTEIbHBIX MOTHMBOB B TIOJYYEHUM U MOCIEAYIOLIEM aHaiu3e WHGPOpMaluu O MEPeIOBBIX
JOCTHXKEHUAX COBPEMEHHON OTEYECTBEHHOW XHMUU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO TOBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHbIE C XUMHUYECKUMHM SIBJICHUSAMH, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJEHUE U MOCTYIIKM CBOMX TOBAPHUIIEH C MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUA IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KM3HHM, HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIICHHUS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

cOOJIIO/IeHUsT TIpaBUJI O€30MacHOro OOpalieHusi C BEUIECTBaMU B OBITY, MOBCEIHEBHOW U3HM U B TPYJIOBOM
NEeATEIbHOCTH;

NOHMMAaHHUS LIEHHOCTH TMpPaBWJI HHIMBUIYaJbHOTO M KOJUIEKTUBHOTO O€30MaCHOr0 TOBEIEHUS B CUTYaIUsX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOAEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHUS BPEIHBIX MPUBbIYEK (YIOTPeOIEHUs aJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:
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KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEIOBATEIbCKON AESITENbHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOW U IPYrUX BUAAX AESATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHH MPAKTHYECKHUX 3a]1a4 COLMAIIbHON HANpPaBICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3judyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAHUI 10 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHusa, Oyaymieid mnpodeccun u
peanu3anyu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

NOHMMAaHHUS TJI00AJILHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HEMNPUATHS JIEUCTBUN, NMPUHOCIUIUMX BpPEN OKPYKAIOLIEH NMPUPOJHOW CPEAE, YMEHHS IPOTHO3UPOBATH
HEOJIAronmpUsITHBIE YKOJIOTHYECKUE TTOCIICICTBUS MPEANTPUHUMAEMBIX JCHCTBUN U MPEIOTBPAIIATh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTMYECKOIO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, ONbITA ACATEIBHOCTH 3KOJOTHYECKON
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCS MMU B IO3HABATEIbHOW, KOMMYHUKATHUBHOM U COIMANBHOW MpaKTHKE,
CIIOCOOHOCTH M YMEHHS aKTUBHO ITPOTUBOCTOSITH UICOJIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
MPaKTUKH;
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NOHMMAaHUA CHEIU(PUKA XWMUU KaK HAyKH, OCO3HaHHMA €€ polii B (POPMUPOBAHUHU PAIMOHATBHOTO HAYYHOTO
MBIIUIEHUSA, CO3JaHUHM LEJIOCTHOIO MPEJCTAaBIEHUS 00 OKpYKAaloUIEM MHpPE KaK O €IMHCTBE NPHUPOABI M YEJIOBEKA, B
MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXPAaHEHUsI PUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMMHHM [JIsl COBPEMEHHOM LMBWIM3AIMU: B €€ TyMaHHCTHYECKOU
HAIPaBJICHHOCTH U BAXKHOM POJM B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJIBTYpbI, PELIEHUHU TJIOOAIBHBIX MpoOsieM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUILIEBOM M HDKOJIOTMYECKOW OE30MacHOCTH, B
pPa3BUTHHU MEIUILHMHBI, OOECIIEYEHUN YCIOBUN YCHEIIHOIO TPYJa U 3KOJOTMYECKHM KOM(MOPTHOM KU3HU KaKJIOTO YJIEHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: MOHHMAHMS CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyYyaeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MHpa U
NPOUCXOMSIINX B HEM HW3MEHEHUH, YMEHHA Jenarb OOOCHOBAaHHBIE 3aKJIOUYEHHS HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJYYE€HHSI TOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUYECKUE 3HAHUS ISl pEIeHUsI TPOOJIEM B pealibHbIX KM3HEHHBIX
CUTYyalusX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON eATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaAHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJyYEHHIO HOBBIX
3HAHWM MO0 XUMHUHU B COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax mpodheccnoHanbHOM NeATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIE pe3ynbTaThl OCBOCHHS yUeOHOTO MpeaMeTa « XMMHUs» Ha YPOBHE CpeIHEro o0Iiiero oopa3oBaHus
BKJIFOYAIOT:

3HauMMble Uil (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIMCIMIUIMHAPHBIE  (MEXKIPEIMETHBIC)
OOLIEHAYyYHbIE TOHSTHS, OTPAXKAIOIIME LETOCTHOCTh HAy4YHOW KAPTUHBI MHUpAa U CHEUUM(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BELIECTBO, SHEPTHs, SIBICHUE, MPOLECC, CUCTEMa, HAy4YHBIA (axT,
MPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeA0BaHNe, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);
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YHUBEpCAIbHbIE y4YeOHBbIC JEUCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC), OOECIECUMBAIOIINEC
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIUHA 00YJarONuXCs;

CIIOCOOHOCTh OOYYaIOIMUXCS HCIOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MHPOBO33PCHUECKHE 3HAHUS U
YHUBEpCAJIbHBIC YICOHBIC ICUCTBUS B TTO3HABATEILHON U COITUATIBLHOMN IIPaKTHKE.

MeranpenMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHUE YHHBEPCAJbHBIMU  YYCOHBIMH  TO3HABAaTEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEUCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEeTILHO (hOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAcsATh 1IeJU JACATEIbHOCTH, 3aJaBas MHapaMeTpbl M KPUTEPUH HUX JTOCTHKEHHUS, COOTHOCUTH PE3YJbTAThl
JIeSITEILHOCTH C TIOCTABJICHHBIMHU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUSI — BBIACIATh XapaKTEpPHbIE NPU3HAKU
MOHSATUM M YCTAHABJIMBATh HMX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHSATHS JJII OOBSICHEHUS OTISIBHBIX
(GhaKTOB U SABJICHMUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEAKIIUA;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHbBIC, [0 AHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B paCCMAaTPHUBAEMBIX SIBJICHUSX, (DOPMYJIHMPOBATH BHIBOJIBI M 3aKTFOUCHHS,

MPUMEHSTH B TPOIECCe TIO3HAHUS, UCTIONb3YEMbIE B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPeoOpa30BhIBATh
MOJICIbHBIE TIPEJCTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI) dJIEMEHTa, XUMUYeckas (GopMmysa, ypaBHEHHE XUMHUUYECKOU
peakiuu — MpU PEIICHUH YYEeOHBIX IMO3HABATENBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHSATh Ha3BaHHBIC MOJICIbHbIC
MPEACTABIICHUS U BbISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUM;
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dbopMynupoBaTh [EeTM U 33JaYd  WCCJENOBAaHMUS, UCIOJIb30BaTh IIOCTABIEHHBIE M  CaAMOCTOSITENIBHO
chOpMyITMPOBAHHBIC BOMPOCKHI B KAYECTBE HMHCTPYMEHTA IMO3HAHKS U OCHOBHI JIJIs1 (POPMUPOBAHUS THUIIOTE3HI TTO MMPOBEPKE
MIPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHHUIA

BIAJCTh HAaBbIKAMU CAMOCTOSITEJIBHOIO  IJIAHUPOBAaHUS M  MPOBEJNCHUS  YYCHHMUYECKUX  OSKCIEPUMEHTOB,
COBEpILIEHCTBOBATh YMEHHUS HAOMIOaTh 3a XOJOM IMpOIEcca, CaMOCTOSATEIBLHO TMPOTHO3UPOBATH €r0 pPe3yJIbTar,
dbopmynupoBath 0000IIEHUST M BBIBOABI OTHOCHUTEIHLHO JOCTOBEPHOCTH pE3YJIbTATOB WCCIEIOBAHMS, COCTaBIISAThH
000CHOBAaHHBIN OTUET O MPOJIETaHHON paboTe;

npUOOpeTaTh OMBIT YYEHUUYECKOW HCCIIENOBATEILCKOM M IMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOUCKY METOJIOB PEUICHUs MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUA.

3) pabora ¢ uHpopmMaumei:

OPHUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHMKAX WHOOpMaIruu (HAyIHO-TIOMYJISApHAs JIATEpaTypa XHUMHUYECKOTO
coJlep KaHMsi, CIPaBOYHBIE TMOcoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh MHGOPMAIMIO PA3MYHBIX BHUJIOB U (opM
MPEICTABIICHUS], KPUTUUECKH OIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMyIHpOBaTh 3aIIPOCHl U MPUMEHSTh Pa3IUYHbIE METO/IbI MIPU MOUCKE U 0TOOpe MH(pOpMALIKU, HEOOXOIUMOM ISl
BBITIOJTHCHUS YICOHBIX 3a71a4 ONPEACIEHHOTO THTIA,;

pUOOpETaTh OIBIT MCIOJB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHMA M Pa3IMYHBIX IOMCKOBBIX
CHUCTEM,;

CaMOCTOATENILHO BBIOMPATh ONTHUMANIbHYIO (hopmy mpenctaBieHuss uHbopmaru (cxeMbl, rpaduKu, TUarpaMMbl,
TaOJHILIbI, PUCYHKH U JIPYTHUE);

WCITOJIP30BaTh HAYYHBIM S3BIK B KA4YECTBE CPEJCTBA NpH paboTe C XUMHUYECKOH HWHGPOpMAIHMEH: MPUMEHSTH
MeXIpeaMeTHbIe ((PU3NUeCKIe U MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, (POpMYITbI, a00peBUATYpPHI, HOMEHKIIATYPY;

WCITIOJIB30BATh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OByaieHUe YHMBEPCAJbLHBIMY KOMMYHUKATHBHBIMH e CTBUSIMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbl B XOJIe JMajora W/WIW TUCKYCCHUHU, BBICKA3bIBaThb HJIEH,
bopMyIMpOBaTh CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBITTOJHEHUS MPE/TIOKEHHOM 3a/1a4H;
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BBICTYIIaTh C NPE3CHTALMEN pE3YJIbTAaTOB IIO3HABATEIBHOM JESATEIBHOCTH, MOJYYEHHBIX CaMOCTOATEIBHO WU
COBMECTHO CO CBEPCTHHKAMU MPU BBIIOJHEHUU XUMHUUYECKOTO IKCIEPUMEHTA, MPAKTHUECKON pabOThl O MCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peau3allii Y4eOHOTO MPOoeKTa U (HOPMYIHPOBAThH BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHBIX
UCCIIEJOBaHUM MyTEM COTJIACOBAHMSI ITO3ULIMHI B X0/1€ 00CYK/I€HUS U OOMEHAa MHEHUSMHU.

OBy1aieHHe YHHBEPCAJIbHBIMU PEryJIsTHBHBIMHU ACHCTBUAMM:

CaMOCTOATEIIBHO TUIAHUPOBATh U OCYILECTBIATH CBOO IIO3HABATEIBHYIO ACATENBHOCTD, OIIPENEisd €€ el U 3a/1a4H,
KOHTPOJIMPOBaTh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MpPEAjiaraéMblid airOpUTM JIEHCTBHIA MPHU BBITOJIHEHUH
y4eOHBIX M HCCIENOBATENIbCKUX 3a]ad, BbIOUpaTh Haubosiee 3(PPEKTUBHBIM CIIOCOO MX PELICHHUS C YYETOM MOTYUYECHHS
HOBBIX 3HaHMU O BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBJIATH CAMOKOHTPOJIb CBOEH EATEIIBHOCTY HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDBI
10 KJTACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHU Kypca « OpraHndecKas XuMHUs» OTPa)karoT:

c(OpPMHPOBAHHOCTh MPEICTABICHUN O XMMHYECKOW COCTABISIONIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, POJIU
XUMHHM B TO3HAHWUU SIBIICHUH NpUPOJbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOM
I'PaMOTHOCTH, HEOOXOUMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOU CPELE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIOJIAralOIINE MOHATUS (XUMUYECKHUI 3JIEMEHT,
aToM, OJJIGKTpOHHass o00O0JIoYKa aToMa, MOJIEKYJa, BaJIEHTHOCTb, JJEKTPOOTPHUIATEIbHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHas (opmyna (pa3BEpHyTast U COKpalEHHas1), MOJIb, MOJIIPHAs Macca, MOJISIPHBINA 00BEM, YIIIEPOIHBINA CKEJIET,
(GyHKIIMOHATIbHAS TPYIINa, paJuKal, H30MEpHs, U30MepPbl, TOMOJIOTHYECKHUI Psif, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI U
a30TcoiepKallie COeAUHEHUsI, MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COECIUMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsl CTpOEHUs OpraHuueckux BemecTB A. M. bByrtinepoBa, 3aKOH COXpaHEHHUS MAaCChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XHWMHMHM; MHMPOBO33PEHUECKME 3HAHMs, JIeKallMe B OCHOBE IOHUMAaHHUS
NPUYUHHOCTH U CUCTEMHOCTH XMMHMYECKUX SIBICHUH, (PaKTOJIOTUYECKUE CBEJIEHUS O CBOWMCTBAX, COCTaBE, MOIYYCHUU U
0€3011aCHOM HCII0JIb30BAHUH BAYKHEHMIINX OPTaHUYECKUX BELECTB B ObITY U MPAKTUUYECKOM 1E€ATEIbHOCTH YEI0BEKa,
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c(hOpPMHPOBAHHOCTh YMEHHH BBISIBJIATh XapaKTepHbIC TPHU3HAKA TIOHSATHN, YCTAHABIMBAThH HMX B3aWMOCBS3b,
WCIIOJIP30BaTh COOTBETCTBYIONIME TIOHATHS TIPU ONHMCAHWUM COCTaBa, CTPOSHUS U TPEBPAIICHUN OPraHMYCCKUX
COCIMHCHMI;

chOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIi COCTaBJICHHUS MOJICKYJISIPHBIX M
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OpMylT OpPraHMYECKHMX BEIIECTB M YPAaBHEHHM XWMUYECKUX pEaKIIHil,
W3TOTABJIMBATH MOJICTH MOJIEKYJI OPTaHWYECKHX BEIIECTB IS WILTIOCTPAIMA MX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIICKHOCTh U3YUEHHBIX OPTraHUYECKUX BEIIECTB IO X COCTaBY U
CTPOEHHUIO K OIpEACIEHHOMY KJIacCy/TpyMie COeAUHEHUMN (yriIeBOIOPOIbI, KUCIOPO U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJICKYJISIDHBIE COEIMHEHHUsSI), JaBaTh UM Ha3BaHUs 1Mo cuctematudeckoil HomeHkiarype (IUPAC), a rtaxxke
MIPUBOJINTHh TPUBHAIbHBIC HA3BAHUS OTACIBHBIX OPTaHUYECKUX BEIICCTB (ITHICH, MPOTMIIICH, alleTUIICH, dTUJICHTIINKOJIb,
mmnepuH, ¢GeHos, GOopMalbIeTua, aleTalbIeTH, MypaBbHHAs KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHCIIOTa,
CTeapUHOBAas KUCJIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall, IeJUTI0N103a, TIUIIKH);

c(hOpPMHPOBAHHOCTh YMEHHS OMPEEIATh BUIbI XMUMUUYECKOW CBSI3M B OPTaHUYECKUX COCTUHEHUAX (OJWHApHBIC U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TCOPUHU CTPOSHUS OpraHndeckux BemiecTB A. M. bytnepoBa mis
O0OBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHUS MAcCChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHUE, (DU3MUYECKHUE U XUMUUYECKHE CBOMCTBA TUITUYHBIX
MPEICTaBUTENICH PA3IMYHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, MMPOMIICH, alleTiIeH, OyTaaueH-1,3,
MeTwiOyTagaueH-1,3, OeH30J, METaHOJ, 3TaHOJ], STWICHIJIUKOJb, TJIMIEPUH, (PEHOJ, aleTabICTUl, MypaBbUHAS H
YKCYCHasl KHMCJIOTBI, TJIFOKO3a, KpaxMaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCJIOTa), WLTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXy HUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUHN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIPbs (HE(PTh, MPUPOIHBIN Ta3, YroJib),
CIIOCOOBI UX TIEPEPAOOTKHU M MPAKTUIECKOE MPUMEHEHUE MPOTYKTOB MEePepadOTKY;

21



c(hOpPMHPOBAHHOCTh YMEHHU MPOBOJWTH BBIYUCICHHUS IO XUMUYECKUM ypaBHEHUSM (Macchl, 00béMa, KOJUYECTBA
MCXOJTHOTO BEMIECTBA WM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITNH);

c(OpPMUPOBAHHOCTh YMEHUI BIIAJICTh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METO/IaX HAyYHOTO TO3HAHWSI, UCIIOIbh3yEeMbIX
B XMMHH TIPH W3YYCHHH BEIIECTB M XUMHUYECCKUX SIBIICHUH (HAONIOEeHNE, H3MEPEHUE, YKCIICPUMEHT, MOJCINPOBAaHNUE),
WCITOJI30BaTh CUCTEMHBIC XUMWYECKHE 3HAHUS I TPUHATHS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEMIECTBAMHU U UX MPUMCHCHHUEM;

chOpPMHPOBAHHOCTh YMEHUW COONIOJATh TMpaBWia [OJb30BAHMS XUMHUYECKOM TMOCY/IOW U J1abopaTOpHBIM
o0OpyZI0OBaHUEM, a TaKXKe IMpaBuUjia OOpalleHUss C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBITIOJHIATh XUMUYCCKAN DKCIEPUMEHT (MIPEBpAIIEHUST OPTaHNYECKUX
BEIIECTB MPU HAIPEBaHUH, TIOJyUYCHHUE dTUJICHA U U3YYCHHUE €T0 CBONCTB, KAUECTBCHHBIC PEAKIINA OPTAaHUYECKUX BEIIECTB,
JieHaTypanus OCJKOB MPY HAarpEeBaHHHM, I[BETHHIE PEaKIIMU OEJTKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKU O€30MaCHOCTU
npu oOpalieHHH C BEHeCTBAMH M JIA0OpATOPHBIM OOOpYAOBAaHHEM, TPEICTABISATh pPE3yJIbTaThl XHUMHUYECKOTO
IKCIIEpUMEHTa B ()OpPME 3alKMCH YPAaBHEHHWH COOTBETCTBYIOIIMX pPEaKmuii M (POpMyIMpOBaTh BBIBOALI Ha OCHOBE ITHX
pe3yIbTaToB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHYCCKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO, IMOIYyYaeMyl H3 pPa3HBIX
MCTOYHUKOB (CpeZICTBA MAacCOBOM nH(popManuu, UHTEpHET U IpyTHX);

c(hOpMHPOBAHHOCTh YMEHHUI COOJIO/IaTh MPaBUiia YKOJIOTHIECKHU I1E€JIECO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOM
NEATECILHOCTH B IICNIIX COXPAHEHUS CBOETO 370POBbS W OKPYKAIOIICH NPUPOMHOW Cpeabl, OCO3HABATH OIMACHOCTh
BO3JICHCTBHS Ha )KMBBIC OPTAaHU3MBbI ONPEIACIEHHBIX OPraHUICCKUX BEIIECTB, TOHMMAas cMbIc nmoka3arens [1IK, moscHATh
Ha IPUMEPax COCOOBI YMEHBIIEHUS U TPEIOTBPAIICHHUS UX BPEHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi OOy4YaroIIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE NPUMEHSITh 3HAHUS OO0 OCHOBHBIX
JIOCTYITHBIX METO[aX MO3HAHUSI BEIIECTB M XUMUYECKUX SIBIICHU;

JUTSL CIIETIBIX M CIIA0OBUISAIIUX OOYYArOIIMXCS: YMEHHE HCIIOJIb30BaTh PENbePHO-TOUCUHYIO cucTeMy 00o3HaueHui JI.
bpaitns muist 3anucu XuMu4eckux GopMyi.
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11 KIIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0IIas 1 HeopraHuuecKast XUMUS OTPakKaroT:

c(OPMUPOBAHHOCTH MPEJCTABICHUN: O XMMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POIU
XMMHMH B TIO3HAHUU SIBJICHUM NpUpoAbl, B (OPMUPOBAHMM MBIIIJICHUS U KYyJIbTYphl JIUYHOCTH, €€ (PYHKIMOHAIbHON
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPENIE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAaHUW, KOTOPask BKJIIOYAET: OCHOBOIIOJIATAIOIINE MMOHATUSA (XUMUYECKUNA 3JIEMEHT,
aToMm, W30TOM, S-, P-, O- SIEKTPOHHBIE OPOUTATM aTOMOB, MOH, MOJICKYJa, MOJb, MOJSIPHBIH OO0BEM, BAJIICHTHOCTH,
3JIEKTPOOTPULIATEIBHOCTD, CTENICHb OKUCIICHUS, XUMUYECKasl CBA3b (KOBAJICHTHAs, MOHHASI, METAJUIMYECKas, BOJOPOJIHAs),
KpUCTaJUIMYECKasl PEIIETKA, TUIIBI XUMHYECKUX PEaKIMi, PaCTBOP, JIEKTPOJUTHI, HEIIEKTPOIUTHI, IEKTPOIUTHUYECKAS
JUCCOLMAIMS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOM pEaKIMH, XMMUYECKOE PABHOBECUE); TEOPUU H
3aKOHBI (TEOpHUS FIEKTPOIUTHUECKON AUCCOLMAIUK, nepuoaudeckuii 3akoH . Y. MenaeneeBa, 3aKOH COXpaHEHUS MacCChl
BEILECTB, 3aKOH COXPAaHEHUS M NPEBPAILCHUS SHEPTUU NPHU XMMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUAN
A3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKALIME B OCHOBE MOHMMAHMS NMPUYMHHOCTH U CHUCTEMHOCTH XMMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH U OE30MACHOM HCIOJb30BAHUM Ba)KHEUIIUX
HEOPTraHWYECKUX BEUIECTB B OBITY M MPAKTUUYECKON EATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIATh XApPAaKTEPHbIE NPHU3HAKU TOHATUN, YCTAHABIMBATH HUX B3aWMOCBS3b,
UCITIOJIB30BaTh COOTBETCTBYIOIIME MTOHATHUS ITPU ONMMMUCAHUHA HEOPTaHWYECKHUX BEIECTB U UX NPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHHUI HCIOIb30BaTh XWMHUYECKYIO CHMBOJHUKY JJsi COCTaBiieHUS (GOopMysl BELIECTB U
ypaBHEHUN XHWMHUYECKHX peakuui, cucremarndeckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BEIECTB (yrapHbId ra3, yrJIEKUCIbIM ra3, amMMHak, raméHas M3BECTh, HErami€Has W3BEeCTb, IUThEBas
coJia, MUPUT U JIPYTHE);

C()OPMUPOBAHHOCTh YMEHHMM OMNPENENATh BaJCHTHOCTh U CTENEHb OKHUCICHUS XHMHUYECKUX OJJIEMEHTOB B
COEIMHEHUAX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKON CBA3M (KOBAJEHTHAs, MOHHAs, METAJUINYECKasl, BOJOPOJHAs) B
COCUHEHMSIX, THUN KPUCTANIMYECKOM PEIMETKM KOHKPETHOIO BEIeCTBAa (aToMHas, MOJEKyJspHas, HOHHasl,
MeTaJIJIMYECKast), XapaKTep CPe/ibl B BOJHBIX paCTBOPAaX HEOPTaHUUYECKUX COECIMHEHU;
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c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABJIMBATh MPUHAICKHOCTh HEOPTAHMYECKHX BEIMIECTB IO HMX COCTaBy K
OTpeNeNEHHOMY KJIACCY/TPYIIIe COSAUHEHUN (MPOCThIE BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHIbI, OCHOBAaHWS,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUN PAaCKpPbIBATh CMBICI mepuoandeckoro 3akoHa [I. . MenneneeBa u JeMOHCTPUPOBATh
€ro CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO U MPOrHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX 3JIEMEHTOB 1-4
nepuoaoB Ileproanueckoli cucTeMbl XuUMHYeckux 3yeMeHToB JI. M. MeHmeneeBa, UCHONbB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETHUECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEJUWHEHHMI Mo mnepuoaam H rpynnam llepuonnueckodl cucteMbl XUMUYECKHX anemeHToB I, U.
Mengaeneena;

c(hOpMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOMCTBA HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKJAaTh CYIIECTBOBAHUE T'E€HETHUUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIIACCU(PUITUPOBATH XUMHUUECKHE PEAKIIMHU 110 PA3TUYHBIM NMPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BeleCcTB, TEIIoBoMY 3(P(dEKTy peakiuu, U3MEHEHUIO CTETCHEH OKUCIICHHS AJIEMEHTOB, 0OpaTUMOCTH
peakliM, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTAaBIATh YPABHEHHS pEAKIUNA PA3IUYHBIX THUIIOB, TOJIHBIE U COKpAIIEHHBIC
ypaBHEHUS PEaKIMii MOHHOTO OOMEHA, YUYUTHIBAsI YCIOBHUS, IIPU KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA;

chOpPMHPOBAHHOCTh YMEHUW TPOBOJAWTH PEAKIMH, TMOATBEPKIAIONINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
HEOPTaHUYECKUX BEIIECTB, pPAaClO3HABaTh OMNBITHBIM NYTEM HMOHBI, NPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPTaHUYECKUX BEIECTB;

c(hOpPMHPOBAHHOCTh YMEHHH paCKpbIBaTh CYIIHOCTh OKHUCIWTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA IMOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIInii;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEAKIIUU OT PAa3IUYHbIX (haKTOPOB;
XapaKTep CMEIEHUs XUMUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHeIIHero Bo3aeicTeus (mpunuun Jle [latense);
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c(hOpPMHPOBAHHOCTh YMEHHM XapaKTEPHU30BaTh XWMHUUYECKHE IIPOIECCHI, JICKAIINE B OCHOBE MPOMBINIJICHHOTO
MOJIYYCHHSI CEPHON KHCIIOTBI, aMMHAKa, a TaKke CHOPMHUPOBAHHOCTh MPEICTABICHUNA 00 OOIMX HAYYHBIX MPHUHIMIAX U
HKOJIOTHIECKUX MPOOIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUW TPOBOJUTH BBIYMCIICHUS C WCIOJIH30BAaHHUEM IOHSATHS «MaccoBasi JOJS BEIISCTBA B
pacTBope», 00bEMHBIX OTHOIICHUH Ta30B MPU XUMHUECKUX PEaKIUIX, MacChl BEIIECTBA WU 00BEMA ra30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIIOBOTO A (eKTa peakiiui Ha
OCHOBE 3aKOHOB COXPaHEHHS MAcCChl BEIIECTB, MMPEBPAIICHUS U COXPAHCHUS YHEPTHUH;

chOpMHPOBAHHOCTh YMEHUW COONIOJATh TMpaBUjia IMOJB30BAHUA XMMHYECKOM TOCYIOM U JabOpaTOPHBIM
o0OpyZI0OBaHUEM, a TaKXe IMpaBuUjia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMHPOBAHHOCT, YMEHUW TUTAHWPOBATH W BBHITIOJHATh XUMHUYCCKHN OSKCIEPUMEHT (pa3joKeHHEe TEePOKCHIIA
BOJIOpPOZIa B TPUCYTCTBUHM KaTaau3aTopa, OMpPEEICHHE Cpelbl PAacTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO
WHIUKATOpa, BJIMSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW pEaKIuu, pEeakiMu HOHHOrO0 OOMEHa,
KaueCTBEHHbBIC PEAKIINU Ha Cylb(dar-, KapOOHAT- M XJIOPHUA-aHUOHBI, HA KATHOH aMMOHWUSI, PEIICHUE IKCIIEPUMEHTATBHBIX
3amad o teMaMm «MeTamiey 1 «HeMeramiby) B COOTBETCTBUU C TIpaBUJIaMU TEXHHUKH O€30TIAaCHOCTH MPHU OOpaIICHUH C
BEIIIECTBAMH M JJaOOPaTOPHBIM 000PYI0BAaHUEM, MPEACTABIATh PE3YIBTAThl XUMUYECKOTO SKCIIEPUMEHTA B (hopMe 3aInch
ypaBHEHUH COOTBETCTBYIOIINX PEAKITUN U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 W3 Pa3HBIX
HMCTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHHKAIUU, IHTEPHET U IpYyTHUX);

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJIATh MpaBUiia YKOJOTUUECKHU 11€JIECO00Pa3HOr0 MOBEACHUS B OBITY U TPYIAOBOM
NEATEILHOCTH B IICNIIX COXPAHEHHUS CBOETO 370POBbS M OKPYKAIOIICH NPUPOTHOW CpeIbl, OCO3HABaTh OIACHOCTH
BO3JICHCTBUSI Ha )KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIEeCTB, MOHUMas cMbIch nmokazatens [1/IK, mosicHsaTs Ha mpumepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHHS UX BPETHOTO BO3ICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi OOy4YaroIIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE TNPUMEHSTH 3HAHUA OO0 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUIECKHX SBIICHUIA;,
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JUISL CIIETIBIX M CJIA0OBUIAIIUX OO0YJAIOIIMXCs: YMEHHE HCIIOIb30BaTh PElbeHO-TOUCUHYIO cucTeMy 00o3HaueHui JI.
Bbpaiins s 3anmucu xumudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB
HanmeHnoBaHmue pa3jesioB u DJIeKTpoHHbIe (LM (ppoBbIE)
Ne /it Kourpoubnbie IIpakTHyeckue
TE€M IPOrpaMMbI Bceero o0pa3oBaTe/bHbIE PecypChl
padoTshI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
https://lesson.academy-
. content.myschool.edu.ru/04/10
IIpeamer oprannyeckomn
L. TeopHs CTOOSHIS https://lesson.academy-
1.1 o raHH’quKEX cozaneHHﬁ A 3 0 0 content.myschool.edu.ru/lesson/c935a58c-
I\/I[) EvIIenoRa A ' ab0e-4c59-9dcf-
$PYTIEP 20517ae4b52e?backUrl=92F04%2F10
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
https://lesson.academy-
o6 HeTELHELE VEEBOLODOEL content.myschool.edu.ru/lesson/9641927f-
2.1 ani ai‘{ - YHIEBOAOPOA 2 0 0 bbc8-44b9-b3ea-
81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-
HembeneLHEe VEeBONOPOLLL content.myschool.edu.ru/lesson/4038171e-
22 aJ'IKeI:-II;ZI[ arnKa, I/I}eIHI)I a.]fKI/II)HIi | 6 0 ! 4158-4ba1-5698-
’ A ’ 18dc1cfb9399?backUrl=%2F04%2F10
2.3 ApOoMaTHYECKHUE YTIICBOAOPOIbI 2 0 0 https://uchi.ru/teachers/Ik/main
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://uchi.ru/teachers/lk/main

[IpupoaHbie HICTOYHUKHU

2.4 YIIIEBOAOPOAOB M UX 3 1 0
nepepadoTka
Wroro no pazueny 13

Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust
https://lesson.academy-

3.1 Crnuprer. ®enon 3 0 0 content.myschool.edu.ru/04/10
3.9 Anpaerunsl. Kap6oHoBbIE 7 0 1
KHUCHOTHL. CIIOKHBIE AHUPHI
3.3 VraeBoasl 3 1 0
Hroro mo pazueny 13

Pa3nes 4. A3oTcoaepskamue OpraHu4ecKue coeJHHEeHH

https://lesson.academy-
AMUHBI. AMUHOKHUCIIOTBI.

4.1 3 0 0 content.myschool.edu.ru/04/10
benku

Hroro no pazneny 3

Paspnen S. BeicokoMoJieKy aIsIpHbIE COeIHHECHUS

MracTaacesr. Kavavic https://lesson.academy-
51 CTMACCHL. RAyTYRH. 2 0 0 content.myschool.edu.ru/04/10
Bosokna
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOI'PAMME



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

TEMATHYECKOE IINTAHUPOBAHHUE
11 KITACC

KonuyecTBo yacos
Ne HanmeHnoBaHue pa3iesioB u DJIeKTpOoHHbIe (LM (ppoBbIE)
Kourpoububie IIpakTHyeckue

n/n TeM NMpPOorpamMmMmsbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
https://lesson.academy-
CrtpoeHue aTOMOB. content.myschool.edu.ru/04/11
[epronnyeckuii 3aK0H U https://lesson.academy-
1.1 [Mepuoaunyeckas cucrema 3 0 0 content.myschool.edu.ru/lesson/e7d48881-

XUMHYECKHX 351eMeHToB J1. 1. 055d-49da-a49c-
Memeneesa 7375¢3d033e9?backUrl=%2F04%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/a9c9a6le-
4 0 0 e387-4ffe-bcfb-
aca9c7241b21?backUrl=%2F04%2F11

12 Crtpoenue BelecTna.

MHuoroo6pasue BeuecTB

https://lesson.academy-
content.myschool.edu.ru/lesson/75637222-
1.3 XUMHYECKUE peakiuu 6 1 1 d397-4b1a-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11

Hroro no pazneny 13

Paznen 2. Heopranuueckasi Xumusi

2.1 Metaisl 6 0 1 https://resh.edu.ru
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https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://resh.edu.ru/

https://uchi.ru/teachers/lk/main

https://resh.edu.ru

2.2 HeMmeramist 9 https://uchi.ru/teachers/lIk/main
CBA3b HEOPraHUYECKUX U https://resh.edu. u
2.3 p 2 https://uchi.ru/teachers/Ik/main
OpPTaHMYECKUX BEIICCTB
Htoro no pazneny 17
Pa3zgen 3. XuMus 1 'KU3HL
https://resh.edu.ru
3.1 XUMUS U )KU3HDb 4 https://resh.edu.ru
Hroro no pazneny 4
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME
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https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne
Kourpoas IIpaktu Hara DJIeKTpOoHHbIe HU(pPOBbIE
n/ Tema ypoka
- Bcero HbIE JyecKue H3y4YeHUusd o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
[IpeameT opraHuuecKol XUMHH, €& https://resh.edu.ru/subject/lesson/614
1 BO3HHUKHOBEHUE, Pa3BUTHE U 1 0 0 03.09.2024 9/main/170400/
3HAYCHUC
Teopust cTpoeHUsI OPraHMYECKUX https://resh.edu.ru/subject/lesson/614
2 coequaenuii A. M. Byrneposa, e€ 1 0 0 10.09.2024 9/main/170400/
OCHOBHBIC ITOJIOXKCHUA
[IpencraBnenue o kiaccupuKauu https://lesson.edu.ru/lesson/726ee099
OpPraHMYECKUX BEIICCTB. -e1a9-410f-b8be-
3 Howmenkmnarypa (cucremaruueckas) 1 0 0 17.09.2024 b4cb589aead1?backUrl=%2F04%2F1
W TPUBHUAJIBHBIC HA3BAHUA Q
OpTraHU4YCCKUX BCIICCTB
A _ https://resh.edu.ru/subject/lesson/615
4 JIKGHBL COCTAB H CTPOCHHE, 1 0 0 24.09.2024  1/start/
TOMOJIOTUYCCKHUHU P
M N https://resh.edu.ru/subject/lesson/615
5 CTAM M 9T - HPOCTEHIIHE 1 0 0 02.10.2023  1/start/
MpEaACTAaBUTEIN AJIKAHOB
A . COCTAB H CTPOCHIE https://resh.edu.ru/subject/lesson/541
6 JIICHBL: COCTAR 1 CTPOCHIE, 1 0 0 09.10.2023  2/start/
CBOUCTBa
7 [Mpaktuueckas padora Ne 1. 1 0 1 16.10.2023 https://resh.edu.ru/subject/lesson/541



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
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/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/

«lonmydenue 3TUNICHA U U3YYCHUE
€r0 CBOMCTBY»

2/start/

OTUJIEH U IPOIUIIEH —

https://resh.edu.ru/subject/lesson/541

8 IPOCTEHIIHIE TIPEICTABUTEIH 23.10.2023 2/start/
AJIKECHOB
Ancazensr, Tonyserue https://resh.edu.ru/subject/lesson/615
9 13.11.2023 2/start/
CHUHTETUYECKOI0 Kay4yKa U PE3UHBI
AVTKUHLL COCTAB H 0COBCHHOCTIL https://lesson.edu.ru/lesson/05¢9a929
. -6741-4d7c-84b5-
10~ CTPOCHIVL TOMOJOTHACCIHI Pl 20.11.2023  009a92468356?backUrl=%2F04%2F
AueruieH — npocreimuni 10
peaCTaBUTEIb AJIKUHOB T
11 BI)I‘{I/ICJ'IGHI/IVS[ 10 YpaBHEHUIO 27 11.2023
XUMHUYCCKON peaKum/I
Apetib: Gersor 1 Tomyor, https://resh.edu.ru/subject/lesson/477
12 04.12.2023 5/start/150494/
TOKCMYHOCTH apEHOB
I'eneTnueckas cBSI3b
13 YTJIEBOJOPOAOB, MPUHAICKALUX K 11.12.2023
Ppa3JInYHbIM KJIaCCaM
14 KonTtponbHast padora Nel 18.12.2023
«YTIIeBOIOPOABD)
Hpmponiete neroummicn https://resh.edu.ru/subject/lesson/614
15 YTVICPOAOPOIOB: PHPOLIM ras H 25.12.2023  8/start/170461/
MONyTHBIC HE(DTAHBIC Ta3bl, HEPTH U
IPOAYKTHI e€ mepepaboTKu
16 [TpupoaHbIC HCTOYHHUKH 15.01.2024 https://lesson.edu.ru/lesson/99557a5e
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https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/6152/start/
https://resh.edu.ru/subject/lesson/6152/start/
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://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

YIJIEBOJOPOAOB: IPUPOAHBIN a3 U
MONyTHBIE HE(DTAHBIC Ta3bl, HEPTh U
NPOAYKTHI €€ repepaboTKu

[IpenenbHBIC 0OTHOATOMHBIC

-2221-43e0-97b8-
983de535c44d?backUrl=%2F04%2F
10

https://resh.edu.ru/subject/lesson/476

17 CIHMPTHL: METAHOJ M STAHOIL. 22.01.2024 9/start/150550/
BonoponHas cBs3b
https://lesson.edu.ru/lesson/461aa9c8-
MHOroaTOMHBIE CITHPTHI: COef-A827-aBe5-
18 29.01.2024 d12a0bedc826?backUrl=%2F04%2F
STUJICHIIIUKOJb ¥ TIHLEPHH 10
®deHon: cTpoeHUE MOJIEKYIIBL, https://resh.edu.ru/subject/lesson/572
19 du3ryecKkre 1 XUMUYECKHE 05.02.2024 7/start/
CBOICTBa, IPUMECHEHHE
Anbaerusr: GopMabIeru i https://resh.edu.ru/subject/lesson/477
20 12.02.2024 6/start/150604/
areTanbJeru. AICTOH
https://lesson.edu.ru/lesson/71ac43f2-
OHOOCHOBHBIE TIPE/ICIbHBIC a0d4-4945-a0eb-
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHas 19.02.2024 1e59cd5f4d9f?backUrl=%2F04%2F1
U yKCyCHast 0
[IpakTuueckas padora Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM 26.02.2024
KUCIIOTBI»
93 CreapuHOBas U OJICMHOBAs 04.03.2024

KHCJIOTBI, KaK IMPEACTAaBUTCIIN
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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://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
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
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
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

BBICHIHNX Kap6OHOBBIX KHUCJIOT

Mp11a Kak COJIM BBICHIHX

24 KapOOHOBBIX KUCIIOT, HX MOIOIIEE 11.03.2024
JICUCTBUEC
CnoxHbIe 3(DUPHI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCIIOT. ['uaponus 18.03.2024
CJIIOHBIX 3(prpoB
JKHPEL: MO, MpHMEHEHHE https://resh.edu.ru/subject/lesson/595
26 ’ ’ 01.04.2024 2/start/
OuoJstornueckas pojb >KHPOB
¥ TIICBOIBL: COCTaB, . https://resh.edu.ru/subject/lesson/615
97 knaccudukanus. Baxnaeimme 08.04.2024 o/start/
MPEICTAaBUTENHN: TIII0OKO03a,
bpykTo3a, caxaposa
Kpaxmas i Lie/umionosa Kak https://resh.edu.ru/subject/lesson/541
28 15.04.2024 3/start/
MPUPOJIHBIE MTOJIUMEPHI
KontponbHas padoTa mo pazaeny
29 «Kucnopoacoaepxaiue 99.04.2024
OpPTaHUYECKUE COCTUHEHUS».
[IpomexyTouHas aTTecTarus
https://lesson.edu.ru/lesson/0c608a59
-4c69-4481-839%-
30 AMUHBI: METUJIAMUH U aHUJIMH 29.04.2024 9205f201b73e?backUrl=%2F04%2F1
0
31 AMHHOKHCIIOTBI KaK aM()OTepHBIC 06.05.2024 https://resh.edu.ru/subject/lesson/474

OpTraHU4YCCKUC COCANHCHUA, UX

3/start/
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https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/
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/
https://resh.edu.ru/subject/lesson/4743/start/

OHMOJIOTHYECKOE 3HAUECHUE.
IMenTnaer

benku xak npupoaHsie

https://resh.edu.ru/subject/lesson/474

32 1 13.05.2024 3/start/
BBICOKOMOJIeKyJIHpHLIC COCOINHCHUA
OCHOBHEIE OHATHS XU https://resh.edu.ru/subject/lesson/609
33 . 1 20.05.2024 5/start/
BBICOKOMOJIeKyJISIpHI)IX COCOINHCHNU
https://resh.edu.ru/subject/lesson/609
OCHOBHI)IG METOABI CHHTE3a
BBICOKOMOJICKVIIAPHBIX M
34 lyhaf; . 1 20.05.2024  https://resh.edu.ru/subject/lesson/477
g ‘ ’ 7/start/170536/
Kay‘Iy'KI/I, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/

Ne
n/

Tema ypoka

HOYPOYHOE IINTAHUPOBAHUE
11 KITACC

KoaunuecTBO 4acoB

Kontpo
Bcero JbHBIE
padoThbI

pakTu4
ecKue
padoThbI

Jara
U3YYEeHUS

DJIeKTpoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs! KOH(PUTYpalrsi aTOMOB

[Tepunonnueckuii 3aKoH U
HepI/IOI[I/I‘-IGCKaH CUCTEMA XUMHNYCCKUX
anemenToB JI. 1. MenpeneeBa, Ux CBA3b
C COBPEMEHHOM TeOpHUEl CTpOeHUs
aTOMOB

03.09.2024

10.09.2024

https://resh.edu.ru/subject/lesson/6
479/start/150989/

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHUX JIEMEHTOB M UX
COCIMHEHUH TI0 TPYIITIaM U MIePUOJIaAM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CHCTEMBI XUMHUUYECKHX 3j1eMeHToB JI.1.
MenieneeBa B pa3BUTHU HAYKU

17.10.2024

CtpoeHue BelecTBa. XUMUYECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

24.10.2024

https://resh.edu.ru/subject/lesson/5
581/start/151081/

BanenTtHoCTb.
DNIEKTPOOTPULIATENBHOCTh. CTENEHb
OoKHcieHus. BelecTBa MOIEKyIsIpHOTO

01.10.2024

https://resh.edu.ru/subject/lesson/6
332/start/151021/
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https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/

N HCMOJICKYJISIPHOT'O CTPOCHUA

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbie U KOJIOUHBIE PACTBOPHI.
MaccoBas 1014 BEIIECTBA B PACTBOPE

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eHeTnyeckas CBsI3b HEOPTAHUUECKUX
BEIIIECTB, PA3IUYHBIX KJIACCOB

Knaccudukanuss XaMUYECKHX peakIiui
B HEOPraHUYECKON U OpraHuYeCKON
XUMHH. 3aKOH COXPAHEHHUS MacChl
BEIIIECTB; 3aKOH COXPAaHEHUS U
MIpEBpAILCHHS DHEPTUU TIPU
XUMUYECKUX PEAKIUIX

Cxkopoctb peakiuu. OOpaTumbie
peakuu. XUMUYECKOE PAaBHOBECHE

08.10.2024

15.10.2024

22.10.2024

12.11.2024

https://resh.edu.ru/subject/lesson/4

938/start/151107/

10

[IpakTuueckas pabora Ne 1. «Bausiaue
pa3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIINN»

19.11.2024

11

DIIEKTPOJIUTHYECKAS] JUCCOIUALIHS.
[ToHsiTHE O BOAOPOJHOM MTOKA3aTelie
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaponus opranndeckux u
HEOPraHUYECKUX BELIECTB

26.11. 2024

https://resh.edu.ru/subject/lesson/5

912/start/92791/

12

OKHCITUTEIIEHO-BOCCTAaHOBHTEIHHBIC
peaxiun. [ToHsiTHE 00 AIIEKTpOIH3E
pacIIaBOB U pacCTBOPOB COJICH

03.12.2024

13

KonTtponsHast pabota o pazaeny

10.12.2024
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https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/

((TeOpeTquCKHe OCHOBBI XUMHU))

Mertanibl, UX MOJOKEHUE B
Ilepronnueckoit cucTeMe XMMUYECKUX

https://resh.edu.ru/subject/lesson/3

14 anemenToB J[. V1. Menpaeneesa u 17.12.2024 493/start/151213/

O0COOCHHOCTH CTpOCHHUs aToMOB. O01ne

(du3HUYeCcCKre CBOMCTBA METAILIOB

CIuiaBbl METaJLIOB. https://resh.edu.ru/subject/lesson/3
15 DIEKTPOXUMHUECKUH Psi/T HAPSKSHUH 24.12.2024  523/start/151161/

METAaJIJIOB

XHUMHYECKUE CBOWCTBA BAKHEHIIINX https://resh.edu.ru/subject/lesson/5
16 METaJUIOB (HATPUH, Kaauii, KaJbIH, 14.01.2025 814/start/151239/

MarHui, aIIOMUHUN) U UX COSAMHECHUIN

Ximvitseckie cBoficTBa Xpoma, Me i https://resh.edu.ru/subject/lesson/3
17 . ’ 21.01. 2025 534/start/151266/

WX COCIMHEHUN

XUMHHCCKHE CBONCTEA LHHKa, AKee3a 1 https://resh.edu.ru/subject/lesson/3
18 . ’ 28.01. 2025  534/start/151266/

UX COCIUHCHUH

[IpakTuueckas padbora Ne 2. "Pemienue
19 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME 04.02.2025

«Metamib»"

E:g;g;izzfjﬁnsiﬁﬁéi;iﬂqecmx https://resh.edu.ru/subject/lesson/5
20 11.02.2025 939/start/151320/

anemenToB 1. . Menaeneesa u

OCOOEHHOCTH CTPOEHHUS aTOMOB

du3nyeckne CBOMCTBa HEMETAILIIOB.
21 AmioTponusi HEMETaJUIOB (Ha IpUMepe 18.02.2025

KHCTIOpoJia, cephl, hocdopa u yriaeposaa)
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https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

22

XHUMHUYECKUE CBOMCTBA FAJIOTEHOB, CEPhI
U UX COCTUHEHUN

25.02.2025

23

24

XuMHYecKue CBOKCTBa a30Ta, (pocodpa
Y UX COEIUHEHHI

XUMHYECKUE CBOMCTBA yIJIepoJa,
KPEMHUS ¥ UX COCIMHEHUM

04. 03. 2025

11. 03. 2025

25

[IprMeHeHne Ba)KHENIINX HEMETAUIOB
U UX COCIUHEHUN

18.03.2025

https://resh.edu.ru/subject/lesson/5
913/start/151347/

26

O00011IeHNEe U CHCTEMATH3aLUs 3HAHUI
o teme «Hemeramiel». Beraucienus
M0 YPaBHEHUSIM XUMHYECKUX PEAKINI 1
TEPMOXUMHYECKUE PACUETHI

25. 03.2025

27

28

29

[IpakTuueckas pabora Ne 3. «Pemienue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"HemeTtanst"»

KonTponbnas pabota nmo remam
«Mertamiae» 1 «HemeTamiery»

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS.
[IpomexyTouHas aTTecTanus

08. 04. 2025

15. 04. 2025

22.04.2025

https://resh.edu.ru/subject/lesson/5

913/start/151347/

30

AMdoTepHbIe HEOpraHUYECKHE U
OpPraHMYECKHUE COETUHEHUS.
I'enernueckas cBsA3b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

29.04. 2025

https://resh.edu.ru/subject/lesson/4

960/start/151374/

31

Posb xumuu B obecrieyeHuu
AKOJIOTUYECKOM, SHEPTeTUUECKON 1

06.05.2025

https://resh.edu.ru/subject/lesson/3

504/start/151485/

39



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

MUIIEBON O€30MMACHOCTH, Pa3BUTUHI

MEMITUHBI
[pexncraBnenns 00 OOMIMX HAYYHBIX https://resh.edu.ru/subject/lesson/3
32 NPUHIKIAX POMBIIIICHHOTO 1 13.05.2025 514/start/151429/
HOJTYYEHHST B)KHCHIIIMX BEIIECTB
https://resh.edu.ru/subject/lesson/3
33 YesoBeK B MHpE BEIIECTB U MAaTEPHAIOB 1 20.05.2025 504/start/151485/
https://resh.edu.ru/subject/lesson/3
34 XUMHS 1 30POBbE Y€IOBEKA 1 27.05. 2025 504/start/151485/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
O. C. I'adpuensn, U. I'. Octpoymos, C. A. CnaakoB Xumus 10. bazoBerit ypoBeHb (Mocksa, «IIpocsemnieaney, 2024)
O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB Xumus 11. bazossiii ypoBenb (Mocksa, «IIpocBenienuey, 2024)

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA
1. Tabpuensn O. C., JIsicoBa I'. I'. «Xumus Metoauueckoe nocodue — 6a3oBbiid ypoBeHb» - M.: JIpoda 2022 rox.
2. I"abpuensn O. C., OctpoymoBa N.I". HactonpHas kaura yuuresns. Xumud. 10 k. - M.: JIpoda.
3. IMa6puensn O.C., Octpoymona W.I'. Opranuueckast XuMusi B TeCTax, 3ajavax, ynpaxuenusax.10 ki — M.: Ipoda.
4, Xumust 10 xi1.: KontponbHbie u mpoBepouHbie padboThl k yueoHuky O.C. 'abpuensina.
S. I"abpuensn O.C., Pemeros I1,B., OctpoymoB WN.I'., Hukutiok A.M. ['oTOBUMCS K €AMHOMY TOCYAapCTBEHHOMY
sk3aMeny. —M.: Jlpoda.
6. IMabpuensn O.C., OctpoymoB W.I'. Xumus. MaTtepuaiibl it MOATOTOBKY K €IUHOMY FOCYJapCTBEHHOMY SK3aMEHY U
BCTYIUTEIBHBIM 9K3aMeHaM B By3bl: Yuel. [locobue, - M.: Jlpoda.
7. [Ma6puensu O.C., Octpoymona U.I'. Xumudeckuii skcriepuMenT B mikodie, 10 k1. — M.: Jlpoda.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Caiir MunucrtepctBa npocetnienus Poccuiickoit deneparuu. Peectp npuMepHbIX OCHOBHBIX 00I1I€00pa30BaTEIbHBIX
nporpamM: (DnektporHsiid pecype) URL: https://fgosreestr.ru/ .

2. Ilopran «Enunoe copeprkanue odmiero oopasopanusi». (Dnekrponnbiii pecypce) URL.: https://edsoo.ru/

3. Poccuiickas anexTpoHHas 1mkoja. (DnekrponHnsiit pecype) URL: https://resh.edu.ru/

4. EnuHas  KOJUIEKUHUSA MUPOBBIX ~ 00pa30BATENBHBIX  PeCypcoB.  (DJEKTPOHHBIA  pecypc) URL:
http://schoolcollection.edu.ru/

5. Caiit Beepoccuiickoi ouMIIMabl IKOJIHUKOB. (DnekTpoHHbIi pecype) URL: http://www.rosolymp.ru/

6. MeTtoauueckuii mopran yuureins «MeroacoBer». (Daektponnsiii pecype) URL: http://metodsovet.su/

7. OOpazoBaTenbHBI  TOpPTaJI Ha  0a3e  MHTEpAKTUBHOM  miargopmbl it oOyuenuss  geredr  URL:
https://uchi.ru/teachers/Ik/main
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