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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha YpOBHE CpeAHEro 001ero oopazoBanus pazpadborana Ha ocHoBe DenepabHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoit ®enepanmu», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepanbHON 00Opa3zoBaTenbHOM mMporpammel cpenHero oobmero oopaszoBanus (POII COQO), npencraBieHHBIX B
®denepaibHOM rocyaapcTBeHHOM oOpaszoBaTenbHOM cTaHgapTe COO, ¢ yuérom Konuenmuu mnpenogaBaHus y4eOHOTO
npenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzamusx Poccuiickoit @exepanuy, peaau3ylOlIMX OCHOBHBIC
oOpa3oBaTenabHbIE MPOrPaMMBbI, 1 OCHOBHBIX MOJIOKEeHHUI «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepannn Ha
nepuoA 1o 2025 roga» (Pacniopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY HOJIXOJ0B K pa3pab0TKe MPOrpaMMBbI 110 XUMUH, K OTIpEeNIEHUI0 001Iell cTpaTerun o0y4yeHus, BOCIIUTAHUS U
pa3BUTHS O0y4YarOIIUXCs cpecTBaMu yueOHoro nmpeamera «Xumusi» aisa 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHuentyanbable nonoxenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAepKaHus, PE3yIbTaTOB O0y4YeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHE, IOJy4aeMO€ BBIMYCKHUKAMU 0011e00pa30oBaTeIbHOM  OpraHu3aluu, —SBISETCS
HEOTHEMJIEMOM YacThiO UX 00pa30BaHHOCTH. OHO CITYKHUT 3aBEPILAOLIUM 3TAllOM peai3allii Ha COOTBETCTBYIOLIEM EMY
0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEW, MPUCYIIUX IEJOCTHON CHUCTEME XMMHYECKOro OOpa3oBaHMs. DTH LEHHOCTH
KACAIOTCSl TMO3HAHWS 3aKOHOB MPHUPOJbI, (OPMUPOBAHMS MHUPOBO33PEHUST M OOLIEH KyJbTypbl YEIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO M HPUPOJHOW cpene. Peammsyercs XUMHUUYECKOE
oOpa3oBaHMe OOY4YaIOIIMXCS Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHHs CPEICTBaMU Y4eOHOro mpeaMera «XHUMUs»,
COJIep)KaHUE W TMOCTPOCHHE KOTOPOTO OMpPEAENIEHbl B MPOrpaMMe MO XUMHUU C YUYETOM CHEeUU(PUKKA HAYKH XUMHUH, €€
3HAYEHHUA B MO3HAHUM MPUPOJLI U B MAaTEpUAIbHOW >KM3HU OOIIECTBA, & TaKXKe ¢ YYETOM OOIIMX 1EeJIel W MPUHIIMIIOB,
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 0a3bpl MaTepUaIbHOM KyJIbTYpbl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHHE PAILIMOHAIBHOIO HAYYHOTO MBIILICHUS, B
CO3JaHHE IIEJIOCTHOTO MPEJCTaBIEHUsI 00 OKpYXKAIIIEeM MHpe KaKk O E€JUHCTBE NPHUPOAbl U YeJIOBEeKa, KOTOpoe
dbopMupyeTCs B XMMUU Ha OCHOBE MOHUMAHMS BEIIECTBEHHOIO COCTaBa OKPYXKAIOLIEro MUpPa, OCO3HAHUS B3aUMOCBSI3U
MEX1y CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.



TecHO B3aMMOAECHCTBYS C JAPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTajda HEOThEMIIEMOM YacTbl0 MHUPOBOU
KYJbTYpPbI, HEOOXOUMBIM YCIOBHEM YCHEIIHOTO TPYyJa U KU3HU Kakaoro wieHa oOmectBa. CoBpeMeHHash XUMHs Kak
HayKa CO3MJaTeNbHasA, KaK HayKa BBICOKMX TEXHOJOTHH HallpaBjieHa Ha pPElICHHE TI00aJbHBIX MPOOJIeM yCTOWYHBOTO
Pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIIEBOM, SKOJIOTHYECKON OE€30IACHOCTH U OXPaHbl 3/J0POBBSI.

B coorBercTBHM ¢ OOmMMM LEISIMH M NPUHUUIIAMU CPEJHET0 OOIIEro 0oOpa3oBaHUsl COJEp)KaHUE NpeaMeTa
«Xumus» (10—-11 wmaccel, 6a30BBIA YpOBEHb HM3yUCHHUS) OPUCHTHPOBAHO IPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO
MOJATOTOBKY OOy4YarOIIMXCs, HEOOXOAUMYIO UM ISl BBIpAOOTKA MUPOBO33PEHYECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOYEHUS
B ’KM3Hb COLIMyMa, IPOJOJIKEHHsI 00pa30BaHusl B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocTaBndomUMU  TIpeaMeTa «XuMus» SIBISIIOTCS 0a3oBble Kypchl — «Opranuyeckas xumus» U «OOmas u
HEOpPraHWYEeCKasi XUMU», OCHOBHBIM KOMIIOHEHTOM COJIEpP>KaHUS KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOI HayKH: cucTema
3HAHMI 110 HEOPTaHMYECKON XMMUU (C BKIIOYEHUEM 3HAHMM M3 OOIIe XMMUM) U OpraHudeckoi Xxumuu. GopMupoBaHue
JAHHOM CHUCTEMBbl 3HAHUU MNPU U3YYEHUH MpeaMeTa 00eCrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHUS BCErO0 MHOrooOpasus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conep:kanusi KypcoB — «Opranndeckast XxuMusi» u «O011as 1 HeopraHuueckas XUMHUsD»» cOpMUpPOBaHa B
porpaMme Mo XMMHUU Ha OCHOBE CMCTEMHOTO MOJAXO0/a K M3YYEHHIO y4eOHOro Marepuana v 00yclOBJI€HAa UCTOPUUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUU Ha OMNpPEACNIEHHBIX TEOPETHUECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOil XUMUU
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKON TEOPUU CTPOCHHUSI OPTAHUYECKUX COCIMHEHUH, a TAKKE HAa YPOBHE
CTEPEOXMMHUYECKUX U JIEKTPOHHBIX MPEJCTABICHUN O CTpoeHUH BellecTB. CBeaeHUs: 00 U3yyaeMbIX B Kypce BeElecTBax
JAlOTCSl B Pa3BUTUU — OT YIJIEBOAOPOJOB JIO0 CIOXHBIX OMOJIOTHYECKH aKTUBHBIX coeluHeHuil. B kypce opranuueckoii
XUMHUHU TOJy4YaloT pa3BUTHE C(QOpMUPOBaHHBIE HA YPOBHE OCHOBHOTO 0O01Iero o0pa3oBaHUs II€pPBOHAYATBHBIC
MPEICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX
CTPOEHUS, 0 XUMHUYECKON PEAKLIUU.

[Ton HOBBIM yIJIOM 3peHHUS B mpeamere «Xumus» 0a30BOr0 ypOBHS pacCcMaTpUBAETCS M3YUYCHHBI Ha YpOBHE
OCHOBHOT'O OO0IIer0 00pa30BaHMsI TEOPETUUYECKUN MaTepHall U (PAKTOJOTHUYECKHE CBEACHMS O BEIIECTBAX M XMUMHUYECKOM
peakuuu. Tak, B yacTHOCTH, B Kypce «O0mias U HeopraHmdeckasi XuMus»» 00ydaroIuMcs IPEA0CTaBIAECTCS BOZMOKHOCTD
OCO3HaTh 3HAYEHHE NEPUOAMUYECKOTO 3aKOHA C OOLIETEOPETHYECKUX U METOJOJOTMYECKUX MO3ULUM, I'Iy0Ke IMOHATH
UCTOPUYECKOE U3MEHEHHUE (PYHKIIHI 3TOr0 3aKOHA — OT 0000IIAIOIIeH 10 00BACHSIONMIEH U MPOTHOZUPYIOLICH.



Ennnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, MX COCTABE, CTPOCHWH, CBOWCTBAX M MPUMEHEHUHU, a4 TAKKE O
XUMHUUYECKUX PEAKIHUSIX, UX CYIIHOCTHU U 3aKOHOMEPHOCTSX MpOTEeKaHWsl AomojHsercs B kypcax 10 m 11 kmaccos
AIIEMEHTAMH COJICPKAHUS, UMEIOIIMMH KYJIbTYPOJIOTUYECKUN M MPUKIATHON XapakTep. ODTH 3HAHUS CIIOCOOCTBYIOT
NOHUMAHUIO B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMmH, PacKpbIBalOT €€ poJjb B IO3HABATEIbHOW M TMPAKTHUECKOU
JESATEIbHOCTH YeJIOBEKa, CIHOCOOCTBYIOT BOCIHMTAHMUIO YBAXXEHUS K IMPOILIECCY TBOpPYECTBA B OOJACTH TEOPUHU H
MPAKTUYECKUX MPUIOKEHUN XUMUHU, TTIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJieMax, CBSA3aHHBIX C XUMUEH, KPUTUUECKU OCMBICIMBATH MHPOPMAIUIO U MPUMEHSATh €€ JJIsl MONOJIHEHUS 3HAHUMH,
pelIeHUs] MHTEJUICKTyalIbHBIX W JKCIEPUMEHTAIBHBIX HCCIIENOBATENbCKUX 3a7ady. B 1enoM cojepkanue y4deOHOTro
npeaMeTa « XUMHs» JaHHOTO YPOBHS M3yYE€HUs] OPUEHTUPOBAHO HA (HOPMHUPOBAHKE Y O0YUAIOIIMXCS MUPOBO33PEHUECKON
OCHOBBI JIJIsl TIOHUMaHUsI (PUITOCOPCKUX HJEH, TaKMX KaK: MaTepuaIbHOE €IMHCTBO HEOPTaHWYECKOTO M OPTaHUYECKOTO
MUpa, 00YCIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOIHBIX SIBICHUU MYTEM
HKCTIEPUMEHTA U PEIICHUS MPOTUBOPEUUNA MEKTy HOBBIMU (PaKTaMH U TEOPETUUECKUMU MPEANIOChIIKAMHU, OCO3HAHKUE POJIU
XUMHUU B PEIICHUU YKOJIOTUUECKHUX MPOOIIeM, a TaKkKe MPOoOIeM COEPEKEHUS IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3/IaHUS
HOBBIX TEXHOJIOTHI U MaTEpPUAJIOB.

B mane perieHus 3a/1ad BOCMIUTAHMS, PA3BUTHSI U COIMATIM3AIIMN O0YyYaIOIUXCS MPUHSITHIC TPOrPaMMON MO0 XUMUU
MOAXOJbI K OMPEACICHUI0 COJEPkKAaHUS U TOCTPOSHUSI MpeaAMETa MpeaycMaTpuBalOT (HOPMUPOBAHHE YHHUBEPCATbHBIX
y4eOHBIX NIEUCTBUN, UMEIOMMX 0a30BOE 3HAUYCHHUE [IJIsi PA3IMYHBIX BUIOB JEATEIbHOCTU: PEIICHUs MpoOjeM, MOUCKa,
aHanu3a U o0paboTKM HMH(pOpPMAIUU, HEOOXOAMMBIX IS MPUOOPETEHUs ONbITa MPAKTUYECKOW W HUCCIEeN0BATEIHCKON
NEATEIIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TO3HAHUH XUMUHU.

B npakTuke mpenogaBaHus XUMUU KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, TaK U Ha YPOBHE CPEIHETO
oOuero oOpa3oBaHus, IPU ONPENEIECHUN COJEPKATEIbHON XapaKTEpUCTUKH LieJield M3y4eHUs MpeAMETa HarpaBlIeHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAIUIUOHHO TMPU3HAETCS (OPMUPOBAHME OCHOB XHUMHUYECKONM HAyKM Kak o0yactu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, NMPAKTUUYECKON IEATEIbHOCTH YEJIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM
KyJabTypbl. C METOOUYECKOW TOYKH 3PEHHUS TaKOW MOAXOJ K OMPEIEIICHHUIO LeJel U3yUeHUs TIpeAMETa SABISIETCS BIIOJIHE
OTpaBAaHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU U3YUYEHUS NpeaMeTa « XuMus» Ha 6azoBoM yposHe (10 —11 ki1.)
SBJISIFOTCSI:



o (opmMupoBaHME CHUCTEMBI XMMHUYCCKHX 3HAHUN KaK Ba)XKHEHIICH COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUPa, B OCHOBE KOTOPOM JIe)KAT KIIFOUEBbIC MOHATHS, PYHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHH, OCBOCHHUE S3bIKa
HAayKHd, YCBOEHUE W T[IOHMMAaHHE CYIIHOCTH JOCTYHNHBIX OOOOLIEHWH MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEHIECTB U XMMHUYECKUX pPEaAKIUH,
HEOOXOMMBIX JJIsl MPUOOPETEHUS YMEHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECCKUX SBJIICHUN, MMEIOITUX
MECTO B MIPUPOAE, B MPAKTUYECKOW Y NOBCETHEBHOW KU3HU;

e pa3BUTUE YMEHUH M CIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAOMIOJEHHUEM U OOBSCHEHHUEM XHUMHUYECKOTO
HKCIIEPUMEHTA, COOJIIOIEHNEM IPaBUIl O€3011aCHOr0 OOpaIIEeHMsI C BELECTBAMH.

Hapsany ¢ stum, coaepskarelibHasi XapaKTepUCTHKA I€J€d U 3a]ad U3y4YEeHHsS IMpEeIMeTa B MporpamMMme Mo XUMHUU
YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHM C HOBBIMH MPUOPUTETAMH B CHCTEME CPEIHEro OO0IIero oOpa3OBaHMS.
CeronHs B MpenojiaBaHUM XMMUU B OOJIbIIEH CTENEHU OTAAETCS MPEANOYTEHUE TPAKTUYECKON KOMIIOHEHTE COACpPKaAHUS
oOy4eHHs, OPUEHTHUPOBAHHOW Ha TMOJTOTOBKY BBHIITYCKHHUKA O0O0IIe00pa3oBaTeIbHON OpraHu3alliy, BIIAJICIONIETO HE
HAa0OpOM 3HAHUH, a QYHKIIMOHAILHON IPaMOTHOCTBIO, TO €CTh CITOCO0AMU M YMEHUSIMH aKTUBHOTO TOJyYEHUs 3HAHUHN U
MPUMEHEHUS UX B PEaIbHOM KU3HHU JIJISl PEIICHUS MPAKTUYECKUX 3a71a4.

B cBs3U ¢ 3TUM NpU U3yHYEHUH NpeaMeTa « XUMUsD» TOMUHUPYIOIIEe 3HAaUeHHE TPUOOPETAIOT TAKUE LIeJIM U 3a/1a4H,
KakK:

amanTamnus OO0ydYarIMXCAd K YCIOBUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS MHpa, (HOPMHUPOBAHUE WHTEIUICKTYaJbHO
pPa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY TPHUHSITHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHECHUEM;

dbopmupoBaHre y OOyYarOUIUXCsl KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMN), HMMEIOUIMX YHHBEPCAIbHOE
3HAUCHUE JJIS PA3IUYHBIX BHUJOB JCATEIHHOCTU: pEIICHHs] MpoOjieM, MOWCKa, aHaimu3a U o0paboTku wHbOpMaIny,
HEOOXOMMBIX JIJIsI IPUOOPETEHUS OTbITA JAEATEILHOCTH, KOTOPAsi 3aHUMAeT BAKHOE MECTO B TO3HAHUU XMMHH, a TAKKE
JUISL OIICHKU C TIO3WIIMK DKOJIOTUYECKOW O€30MaCHOCTH XapakTepa BIUSHUSA BEIIECTB U XUMHYECKHUX MPOIIECCOB Ha
OpraHW3M YEJIOBEKA U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTyaIbHBIX M TBOPYECKUX CIHOCOOHOCTEM OO0ydYaroIMXcCs:
CIIOCOOHOCTH CaMOCTOATEIBHO MPHOOpPETaTh HOBBIC 3HAHUS MO XMMHUHU B COOTBETCTBUU C JKU3HEHHBIMHU MOTPEOHOCTIMH,



UCIIONIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHUU JUJIs MOMCKAa U aHalu3a YY4eOHONW M HAyIHO-TIOMYJISPHON
uHGOpPMAIIUU XUMUYECKOTO COICPIKAHMUS,

dbopMupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOTO M JIOTHUECKOTO MBIIUICHHS, HAOJI0IaTEIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOAMMBbI, B YAaCTHOCTH, MpPU IUIAHUPOBAHWU U TNPOBEJICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIHUTAaHUE y OOydYaromuXcs YOSKIEHHOCTH B T'yMAaHHCTUYECKOM HAIMpPaBICHHOCTH XUMHH, €€ Ba)XKHOM pOJU B
pelieHrnu TJIO00ANBHBIX MPOOJIEM paIMOHATBHOTO MPUPOONONH30BAHMS, TOMONTHEHHUS] YHEPTEeTHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOrO OTHOLIEHUS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)XXe MPUOOPETEHUS] ONbITAa UCIIOJIIB30BAHMS MOJYYEHHBIX 3HAHUM JJIS1 MPUHATHS IPAaMOTHBIX PELIECHUH B
CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMH SBJICHUSMU.

B yueOHOM miaHe cpenHero ooOmero oOpa3oBaHMs MpeaMeT «XUMHs» 0a30BOr0 YPOBHS BXOJUT B COCTaB
npeaMeTHON 00s1acTu «EcTecTBEeHHO-HAYUHBIE TPEAMETHD.

OO1iee yuCIO YacoB, OTBEACHHBIX JJIi M3YYECHHS XMMHU, Ha 0a30BOM YpOBHE CpeaHEro oO0Iiero oOpa3oBaHWUS,
cocrapisieT B 10 kiacce — 35 yacoB (1 yac B Hezieno).



COJAEPXKXAHUE OBYUEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKO XUMUK

[Ipenmer opraHMyYecKOM XHWMHUU: €€ BO3HUKHOBEHHE, PAa3BUTHUE M 3HAYCHUE B IIOJYYCHUHU HOBBIX BEIIECTB U
MatepuaaoB. Teopusi CTpOCHUS OpraHMYecKux coenuHeHut A. M. bytiepoBa, €€ oCHOBHbIC MOJIOKEHUA. CTPYKTypHBIE
dbopMyIIBl OpPraHUYECKUX BemiecTB. ['omoiiorusi, m3oMepus. XHUMHYECKas CBSI3b B OPraHMYECKUX COCAMHEHUSX —
OJIMHAPHBIC U KPaTHbBIC CBA3HU.

[IpencraBnenre o KiaccupuKalMd OPTraHUYECKUX BellecTB. HomeHkiaTypa OpraHM4YecKuX COEIUHEHUI
(cucTeMaTnueckas) U TPUBHAIbHBIC HA3BaHUS BAXKHEHIITUX MPEJICTABUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOAbI M3YUCHHUS BEIISCTB U UX MPEBPAIICHUI: 03HAKOMJICHHE C 00pa3laMi OpraHUYeCKHUX
BEIIIECTB W MaTepHallaMd Ha UX OCHOBE, MOJCIMPOBAHWE MOJIEKYJ OPTaHMYECKHUX BEIIECTB, HAOJIOICHHE W OIHMCAHUC
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAICHUIO OPraHWYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBJICHUE, OOYIJIMBAHUE U
rOpEeHue).

YraeBoaopoasl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTHYECKUW psl. MeTaH M 3TaH — MOPOCTEHIINE MPEACTABUTEIN aJIKAHOB:
bu3nYecKue W XUMHUYECKHE CBOMCTBA (peakuuu 3aMeIIeHUs W TOPEHHs), HaXO0XJACHHE B MPUPOJE, IMOIyYeHUE U
MIPUMEHECHHUE.



AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUI Psii. DTWICH U MPONUIEH — NPOCTEUIINE MPEACTABUTENIN AJIKEHOB:
bu3MYecKue MW XHMMHYECKHE CBOWCTBA (PEAKIMU TUIAPUPOBAHUS, TaJOTCHUPOBAHUS, THUAPATAINHA, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOITYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetwnOyrtaauen-1,3: cTpoeHHe, BaKHEHIIME XUMUYECKHE CBOWCTBA (peakius
nosiuMepusanun). [lonydeHue CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHM CTPOCHUS, TOMOJIOTHYECKUM psii. ALETHUIEH — MPOCTEHIINI IpeacTaBUTEIb
QJIKWHOB: COCTaB, CTPOEHUE, (PU3NYECKHE W XHMHUYECKHE CBOWCTBA (pEakUuMW TUIPUPOBAHHUS, TATOTC€HUPOBAHMS,
rUpaTanuu, TOPeHus ), MOoTydeHUEe U IPUMEHEHHE.

Apensl. benzon: cocTtaB, cTpoeHUE, (PU3NYECKME M XUMHUYECKHE CBOWCTBA (peaklM{ TajlOTEHUPOBAaHUSA U
HUTPOBAHMUS), MOJTYYECHUE U MPUMEHEHHE. 10.1y0i. cocmas, cmpoeHue, Quauueckue u Xumuyeckue ceolucmea (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NoAyueHue u npumeneHue. TOKCUYHOCTh apeHOB. ['eHeTHuecKas CBSA3b MEXIY
YTJIEBOIOPOAAMH, IPUHAICKAIIMME K PA3JIMYHBIM KJIACCaM.

[IpupogHbie HMCTOYHUKH YIIIEBOJNOPOAOB. Ilpupoansiii ra3 u mnomyTHelie HedTsHble Ta3el. Hedts u €
npoucxoxnaenue. CrocoObl mepepaboTku HedTHU: TEeperoHka, KPEeKUHT (TEPMUYECKUM, KaTaTUTUYECKUM), MUPOJIU3.
[IpoaykTel mepepaboTku HePTH, UX MNPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN yrojib U MPOAYKTHI €ro
nepepadoTKu.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYEHHs BEIIECTB M HMX NPEBPAILCHUN: O3HAKOMIIEHHE ¢ O0pa3uaMu IuiacTMmacc,
KaydykoB ® pe3uHbl, koekuuu <«Hedtb» u  «VYTodp», MOAECIMpPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
rajJlOreHONPOU3BOIHBIX, TPOBEACHUE MPAKTUYECKON PaOOThI: MOJyUYEHUE ITUIICHA U U3YYEHHE €r0 CBOMCTB.

PacuéTHrble 3amaun.

Bbluncienuss mo ypaBHEHMIO XHMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WU
MPOIYKTa PEAKIINHU TI0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB MW MPOTYKTOB PEAKITUN ).

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OHOATOMHBIE CITUPTHL. METaHOM M ATAHOJ: CTPOEHUE, (PU3NIECKUE U XUMUIECKHE CBOMCTBA (peakiuu
C AKTUBHBIMHU METaJJIaMH, TaJIOT€HOBOJOPOJAAMH, TOPEHHUE), MpUMEHEeHHe. BoIopoaHbie CBSI3M MEXAYy MOJIEKyJaMu
cnupToB. JIeMCTBHE METAHOJIA U TAHOJIA HA OPTAHU3M YEJIOBEKa.




MHoroaromMHble CHHUPTHL. DTHICHTIMKONb W TIUIEPUH: CTPOCHHE, (PU3NYECKHE U XHUMHUYECKHE CBOMCTBa
(B3aMMOJEHCTBHE CO IIEJIOYHBIMU METAJUIAMHM, KAayeCTBEHHAs pEAaKUUs Ha MHOTrOaTOMHbIE CHHUpTHI). JlelicTBue Ha
opraHusM yenoseka. [[puMenenre rmmuepuHa U STUIECHTJIMKOJIS.

®deHoJI: CTPOCHUE MOJIEKYJIIbI, PU3NUECKHe U XUMUYecKue cBoicTBa. TokcuuHOCTh denona. [Ipumenenue denona.

Anpaerunpl U kemonsvl. @opManbIeTUl, alleTaIbICTU: CTPOCHUE, (PU3MUECKUE U XMMUYECKHE CBOMCTBA (peakuuu
OKHCJIEHUS] 1 BOCCTAHOBJICHHU S, KAUECTBEHHbBIE PEAKLINN ), IOJyUYEHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE Tpe/EbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAasl KHCIIOTBI: CTPOCHUE, (PU3HUECKUE U
XMMHUYECKHUE CBOMCTBa (CBOMCTBa, oOLIMe ISl Kilacca KUCIOT, peakuus 3Tepu(UKaluu), MOTYyYeHHE U IPUMEHEHHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIJIOThl KaK MPEJACTaBUTEIM BBICHIMX KapOOHOBBIX KHCIOT. Mblla KaKk COJM BBICHINX
KapOOHOBBIX KUCIJIOT, UX MOIOLIEE IEHCTBUE.

CrnosxxHble 3(pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['naponn3 cioxHbiX 3¢gupoB. XKupel. 'naponus xupos.
[Ipumenenue KupoB. bruonornueckas posb JKUPOB.

VYrneBonpl: cocTaB, KiacCHU(pUKAIMs YIJIEBOJIOB (MOHO-, AW- W TMOJUcaxapuibl). [JokKo3a — MpOCTEHIIHIA
MOHOCAXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (U3MUEeCKMe W XHMHYECKHE CBOICTBa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), okucnenue aMmMmuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue, OpOXKEHUE TITFOKO3bI),
HaxO0XXJICHUE B MIPUPOJIE, MPUMEHEHUE, Onosiorndyeckas poib. @otocunTe3. OpyKTO3a KaK M30MEpP TIIFOKO3BI.

Kpaxman u nemntono3a Kak npupoaHbie noJuMepsl. CTpoeHUE Kpaxmana U HeJuTroI03bl. DU3nuecKkne 1 XMUMUYECKHE
CBOMCTBA Kpaxmaja (TUAPOJIN3, KAUeCTBEHHAs PEAKIIUS C HOJIOM).

OKCIepUMEHTANIbHBIE METOJAbl M3YYEHMsI BEIIECTB M MX MPEeBpAaILCHUI: MpoBeAeHHE, HaOIIOJCHWE U OMHCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcusmoM meau(ll)), MHOroaTOMHBIX CHUPTOB (B3auMoOACHCTBUE TiuiepuHa ¢ ruapokcugom wMmenu(ll)), ampaerumon
(OKHCIIeHre aMMHaYHBIM pacTBOpoM okcuzaa cepedpa(l) u runpoxcugom menu(ll), B3aumoaeiicTBue Kpaxmaia ¢ HOJI0M),
MIPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

PacuérHble 3anaumn.

Bbluncienuss mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WIIU
MPOJYKTa PEaKIMU MO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM IPOYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.



AMHMHOKHCIIOTHI KaK aM(pOTEepHbIC OPTaHNYECKHE coenuHeHNs. DU3NUEeCKUuEe U XUMHUUECKUE CBOMCTBA aMUHOKUCIIOT
(Ha mpuMepe TauIMHA). bronorndeckoe 3Ha4eHNE aMUHOKHUCIIOT. [lenTuapl.

benku xak mpupoIHBIE BEICOKOMOJIEKYJISIPHBIC coeqnHeHus. [IlepBruyHas, BTopuyHas U TPETUYHASI CTPYKTypa OCIIKOB.
XUMHUECKHE CBOMCTBA OEJIKOB: TUIPOJIU3, AeHATYpalisl, KaueCTBEHHbIE PEAKIIMU Ha OCIIKHU.

DOKCIEepUMEHTANIbHBIE ~ METOJIbI WM3Y4YEHHUsI BEIIECTB M WX NPEBpaAlllCHUi: HAOMIOJACHHUE W  OIKCaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalnst OCIKOB MTPU HArPEBAHUU, IBETHBIE PEAKITUN OCIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPHU3AIINK, CPEIHAS MoJIeKysipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHUNA —
MOJIMMEPHU3AIIS U TOJTUKOHCHCAITS.

DKCIEepUMEHTAIBHBIC METObI M3YYCHHS BEIICCTB M WX IMPEBPAIICHUI: 03HAKOMIICHHE ¢ oOpasliaMyu MPHPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYUyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXIpeaMETHBIX CBSI3eU MpU M3YYEHUH OpraHndeckod xumuu B 10 Kiacce OCyIIecTBIsETCS 4depes
WCITOJIb30BAaHUE KaK OOIIMX €CTCCTBEHHO-HAYYHBIX TMOHATHH, TaK W TMOHATHUH, SIBISIONIUXCS CHCTEMHBIMU TSI OTACIIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHATHS: SBJICHUE, HAYYHBIM (DAKT, THUIIOTE3a, 3aKOH, TEOpHUs, aHaIU3, CHUHTE3,
KJaccuukanys, nepruoIuIHOCTb, HaOIIOCHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITMPOBAHNE.

duzrka: MaTepusi, SHEPTHsI, Macca, aTOM, SJICKTPOH, MOJIEKYJa, YHEPTETUYECKUIA YPOBEHbB, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHHME BEIIECTBA, PU3NUCCKHUE BEIIMYNHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorus: kinerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTMYECKH aKTUBHBIC
BelecTBa (OCNIKH, YTIIeBOIbI, JKUPHI, (DEPMEHTHI).

["eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTLIUBO, PECYPCHI.

TexHOoNorus: TUIIEBbIE MPOAYKTHI, OCHOBHI PAIMOHAIBHOTO THUTAHUS, MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U
KOCMETHYECKHE TpernapaTsl, MaTEpPHaIbl U3 HCKYCCTBEHHBIX M CHHTCTHYECKHX BOJIOKOH.



I[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW HA BA30BOM VYPOBHE CPEJIHEI'O OBLIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yjbTaTaM OCBOCHHUS OOYYAIONIMMHUCS MPOTPaMM CpeIHEro oOIero oOpa3oBaHUS
(TMYHOCTHBIM, METAaIlpeIMETHBIM U MPEAMETHBIM). HaydHO-MeTou4eckoii OCHOBOM i pa3paOOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeTHETo 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cooTrBeTcTBHH C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMPEAMCETA «XUMHUSI» Ha
YPOBHE CpEIHET0 001Iero 00pa30BaHus BBIICICHBI CICIYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIMMHUCS POCCUICKON TpakJaHCKOM HIEHTUYHOCTH — TOTOBHOCTM K CaMOPA3BUTHIO, CaMOCTOSITEIBHOCTH H
CaMOOIIpeIeNIEHUIO;

HaJIMYNEC MOTHUBAIIUN K O6y‘-ICHI/II-O;

1eJICHANTPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JIMYHOCTH HAa OCHOBE KJTFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAAUIINA 6a30BOM
HAYKU XUMUH;

TOTOBHOCTb U CIIOCOOHOCTh OOYyYaloUIMXCS PYKOBOJCTBOBAaTHCS B CBOEH JIE€ATEIHHOCTH IIEHHOCTHO-CMBICTIOBBIMH YCTaHOBKaMH,
MPUCYIIUMHU LETOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMYUE IIPpaBOCO3HAHUA SKOJIOTHYECKOU KYJIBTYPEI 1 CIIOCOOHOCTH CTaBUTH EJIN U CTPOUTD )KU3HCHHBIC IJIAHBI.

JIMdHOCTHBIE pe3ynbTaThl OCBOCHHS TpeaMeTa «XHUMHUS» AOCTUTAIOTCS B €IUHCTBE y4eOHOW M BOCIHUTATENLHON AESTeThHOCTU B
COOTBCTCTBUH C TYMAHUCTHYCCKUMH, CONUOKYJIBTYPHBIMH, JYXOBHO-HPABCTBCHHLIMU HCHHOCTAMH U HUACAIaMU pOCCHﬁCKOI‘O rpaxx1aHCKkoro
oOrmiecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMH W TIPAaBWJIAMHU TIOBEACHUS, CIIOCOOCTBYIOIIMMH TIPOIIECCAM CaMOIIO3HAHHSI, CAaMOPAa3BUTHS U
HPaBCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH OOYYaIOIIHXCSI.



JIngHOCTHBIC PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPakaroT CHOPMHPOBAHHOCTH ONBITA MO3HABATEIbHOW M IMPAKTHYECCKOU
JESTEIIbHOCTH 00YJArOIIUXCS TI0 PeaTu3allii IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHUS 00YYAIOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U IPABOIOPSIIKY;

MIPEACTABJICHHS O COIMAIbHBIX HOPMaX U MpaBUjIaX MEKJINIHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOU ACSITEIHLHOCTU MPU CO3TAHUH YICOHBIX MPOCKTOB, PEIICHUH YICOHBIX U MTO3HABATEIBHBIX 331a4,
BBITIOJTHCHUH XUMHYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI JAPYTUX MPHU aHaIN3€ Pa3IUYHBIX BUJOB y4eOHOM
JIeATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OT€YECTBEHHON XUMUU;

YBa)KEHUSI K MIPOLIECCY TBOpYECTBA B 00JaCTH TEOPUU U MPAKTHUUECKOTO MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JTIOCTHXKEHUSI HAYKU
€CTh pe3yNbTaT AJIUTEIbHBIX HAOIIOICHUN, KPOITOTIUBBIX AKCIIEPUMEHTAIbHBIX MIOMCKOB, IIOCTOSITHHOTO TPYy/1a YUEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIHHBIX MOTHBOB B MOJYYCHHUH M MOCIEAYIONIEM aHaIn3e WH(OOPMALIUN O MEePEIOBBIX TOCTHKEHUSX COBPEMEHHOU
OTECYCCTBCHHOM XVMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOTI'O0 CO3HAHMS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHWBATh CUTYaIlUH, CBS3aHHBIC ¢ XMMHUYCCKUMHU SIBJICHUSIMH, U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH HA
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE U MOCTYNKH CBOMX TOBAPHUIIEH C MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE
MOCIEACTBHUI STUX MOCTYIKOB;

4) popMuUpoOBaHUS KYJILTYPHI 310POBbSI:

MOHUMaHUs IEHHOCTEH 370pOBOTO W 0€30MacHOro oOpasza KU3HHM, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3NYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOroeHHsI TpaBUII 0€30MacHOT0 0OpallleHus ¢ BEIIeCTBAMU B OBITY, TOBCEHEBHOM )KU3HU U B TPYIOBOM JEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH TIPaBWJI MHANBUIYATBHOTO U KOJIJIEKTUBHOTO O€30IMMAaCHOTO MOBEICHUS B CUTYalMsIX, YTPOXKAOIINX 30POBBIO H
YKU3HH JTFOJICH;

OCO3HAHUS MOCIEACTBUI U HEMPUATUS BPEAHBIX MIPUBBIUEK (YIIOTPEOICHUS AIKOTOJIs, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0o BOCIUTAHUA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIbCKON NEATEILHOCTH, OOIICCTBEHHO IOJIE3HON, TBOPYECKOHW M JIPYTUX
BHJIaxX JCSATEIBHOCTH,



YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTHYECKUX 3a71a4 COIIMaIbHON HAMPaBICHHOCTH (B paMKaxX CBOETO KJacca, ITKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YYCHHUI0 Tpo(deccuil pa3indHOro poja, B TOM YHCIIE Ha OCHOBE MPUMEHECHHS MPEIMETHBIX 3HAHUU T10
XHUMUU;

YBaXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaTaM TPYI0BOU NESITCIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYaJIbHOW TPacKTOpPWUH OOpa3oBaHUs, Oyaylied Mpopeccuu M peaar3alnud COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, UHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLIEHUS K IPUPO/JIe, KaK HUCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMiie;

MMOHUMaHUS TJ00aJTLHOTO XapakTepa IKOJOTHYECKHUX MPOoOJIeM, BIUSHUS SKOHOMHYECKHX IPOIECCOB HA COCTOSIHUE NPHUPOTHON M
COLIMAJIBHOW CPENBL;

OCO3HAHUS HEOOXOIMMOCTH UCTIOIB30BAHMS TOCTHKEHUN XUMUU U PEIICHHUS BOIIPOCOB PAIIMOHAILHOTO MPUPO/IOTIOIH30BAHNS;

AKTUBHOTO HETPHUATHS ACHCTBUM, MPUHOCSIINX Bpel OKPY)KAoIIEH MPUPOIHON cpeie, YMEHUs MPOTHO3UPOBATh HEOIAronpusiTHHIC
9KOJIOTUYECKHE MOCSACTBUS MPEANPUHUMACMBIX JCHCTBUI U IIPEIOTBpAIaTh UX;

HaJUYHS Pa3BUTOTO IKOJIOTHUYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYJIbTYpPBhI, OMbITA ACITEIHHOCTU SKOJOTUYECKON HAIPAaBICHHOCTH,
YMEHHSI PYKOBOJICTBOBATHCS WMH B TI03HABATEIHHOW, KOMMYHHKATUBHOW M COIMAILHOW IPAKTHUKE, CIMOCOOHOCTH W YMEHHUS aKTHBHO
MPOTUBOCTOSATH UACONIOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH,

MOHWMAaHUS CIEMU(UKA XUMHUHM KaK HAayKH, OCO3HAHUS ¢ posid B (hOPMHUPOBAHHWH PAIMOHATHHOTO HAYYHOTO MBIIIUICHHUS, CO3JIaHUN
[[EJIOCTHOTO TPEACTaBICHUS 00 OKpYKAIoIeM MHpPE KaKk O €IUHCTBE MPUPOIBl U YEJOBEKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpobsieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOXKIEHHOCTH B 0COO0HM 3HAUMMOCTH XUMUU JIJIs1 COBPEMEHHOM IUBUIIM3AIIUN: B €€ TYMaHUCTUYECKOW HAMPABIEHHOCTH U BXKHOU POJIH
B CO3J]JaHWM HOBOM 0a3bl MaTEPHAIBHOW KYJIBTYPhI, PEHICHUH TI00adbHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, NHIIEBOM U DKOIOTUYECKOW O€30MacHOCTH, B pPa3BUTUU MEAWIIMHBI, OOECIEUEHUH YCIOBHI YCIEITHOTO Tpyda H
IKOJIOTHUYECKU KOM(DOPTHOM KU3HU KAXKIOTO WieHa O0IecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: TOHUMAHUS CYIITHOCTH METOJ/IOB TTO3HAHUS, UCTIOJIb3yEeMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
WCIIOJTH30BATh TMOTyYaeMble 3HAHUS JIJIS aHATN3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MUpPa M MPOUCXOISIINUX B HEM U3MEHEHUU, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCSI TAHHBIX C [EJIbI0 TIOTYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOATEIHHO UCIONIF30BAaTh XMMUYECKUE 3HAHUS ISl PELICHUS POOIeM B peaTbHBIX )KU3HEHHBIX CUTYaIUsX;

WHTEpeca K TO3HAHUIO M UCCIICIOBATEIHCKOM ACATEIHHOCTH,



TFOTOBHOCTH U CIIOCOOHOCTH K HENIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K AaKTUBHOMY ITOJIyYE€HHUIO HOBBIX 3HAaHUM 110 XUMHHU B
COOTBETCTBUM C KU3HEHHBIMU IIOTPEOHOCTSAMU;
UHTEpeca K 0COOCHHOCTSM TPY/la B Pa3iINuHBIX cepax NpohecCuOHANBHOMN ESTENbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbI

MeranpeamMeTHbIe pe3yabTaThl OCBOSHUS Y4eOHOTO TpeaMeTa « XMMUs» Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus BKIIOYAIOT:

3HaUMMBbIC i1 (DOPMUPOBAHHUS MHUPOBO33PEHHUS OOYYAIOMIMXCA MEXKIUCIUIUTMHAPHBIC (MEXIpPEeIMETHbIC) OOIIeHAYUYHbIC TOHSTHS,
OTpakarolllue IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEHU(HUKY METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, PHEPIUs, SBIEHHUE, MPOLIECC, CUCTEMA, HAyYHbIH (DaKkT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEI0BaHUE,
HaOJII0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHE);

YVHHUBEpCaJIbHBIC YyYeOHBIC JCHCTBHUS (IO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHUBHBIC), oOecnednBammue (HOpMHpPOBAHHE
(GyHKIIMOHAIBHOU TPaMOTHOCTH U COIIMAIHOM KOMITETEHITUN 00YYaroIINXCs;

CIIOCOOHOCTH 00YYAOIINXCS UCIONIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpPCaJIbHbIe YUeOHbIC
JICUCTBUS B TO3HABATEIbHOW U COLIMAIBHON ITPAKTHKE.

MeranpeameTHbie pe3yJibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YYEOHBIMU TI03HABATEIHHBIMU, KOMMYHHUKATUBHBIMU U
pEeryIsSTUBHBIMU JIEHCTBHUIMHU.

OBiaieHHe YHHBEPCAJIbHBIMHA Y4eOHBIMU NMO3HABATEIbHBIMY /IHiCTBUSIMH

1) 6a3oBble JIOrHYecKHe 1eCTBUSA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaAIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpeAeNsaTh UeNu ACATEIbHOCTH, 3aJaBas IMApaMeTpbl W KPHUTEPUU HMX JTOCTHUKEHHS, COOTHOCHUTH pE3yJbTaThl NESITEIBHOCTH C
MMOCTaBICHHBIMH 1EJISMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIICHUS — BBIACISATh XapaKTepHble TPU3HAKU MOHSATUN U YCTaHABIIUBATh
WX B3aMMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE TOHITHS 11 OOBSICHEHHS OT/IETBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITACCH(PUKAIINY BEIIECCTB M XUMHUECKUX PEAKIIHA;

yCTaHaBIMBATh IPUUYMHHO-CIIEACTBEHHBIE CBSA3M MEX1Y U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMYECKHE PpAaCCyKACHHs (MHIYKTUBHBIC, NEAYKTHBHBIC, MO AHAJIOTHUU), BBISBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B
paccMaTpUBaeMBbIX SIBJICHUSAX, (OPMYIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh B TIPOIlecCEe TO3HAHUS, HCIOJIB3YeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJCIH, MPEoOpa3oBbIBATH MOJETHHBIE
MPEJICTABICHUS] — XUMUYECKHUI 3HAK (CUMBOII) dJIEMEHTa, XUMHUUYeCcKasi GopMylia, ypaBHEHUE XUMUYECKONW PEaKINK — MPU PEIICHUH y4eOHBIX
MO3HABATENIbHBIX W MPAKTUYECKUX 3aad, MPUMEHSTh Ha3BaHHbIE MOJEIbHBIC MPEACTABICHUS JI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.



2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIAJICTh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BELIECTB U XUMUYECKUX PEAKIINI;

dopMynHupoBaTh LETH U 337a4YM HCCIICAOBAHUS, MCIOIb30BATH TOCTABICHHBIE W CAMOCTOSTEIHHO CPOPMYIHMPOBAHHBIE BOIPOCHI B
Ka4yecTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI JJ1s1 (JOPMUPOBAHUS TUIIOTE3bI IO IPOBEPKE MIPABUIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIAJI€Th HABbIKAMHM CaMOCTOSATEJIBHOIO IUIAHUPOBAHHUS M IPOBEAECHUS YYEHHYECKHX 3KCIIEPHUMEHTOB, COBEPLICHCTBOBATb YMEHHs
HaOJI0aTh 32 XOJOM IIPOIecca, CaMOCTOSITETIbHO MPOTHO3HPOBATH €r0 pe3yibTar, (GOPMYIUPOBATh OOOOIIEHUS W BBIBOJBl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS, COCTABIATH 00OCHOBAHHBIN OTUYET O MPOAETaHHOH padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIel0BaTeNbCKOM M INPOEKTHOW JAEATENbHOCTH, MPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B PEIICHUs IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB TO3HAHMSL.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3IMUHBIX MCTOUYHUKAX MH(pOpManuu (HAYyIHO-TIOMYJISIpHAs IMTepaTypa XUMHUYECKOTO COJIEPIKAHHS, CIIPABOYHBIC
nocoOusi, pecypcsl MHTepHeTa), aHaIW3MPOBaTh MHGOPMALMIO PA3IUYHBIX BHUIOB M (OPM NPEACTABICHUS, KPUTHUYECKH OLIEHUBATh €&
JIOCTOBEPHOCTb U HENPOTUBOPEUUBOCTD;

(dbopMyIHpOBaTH 3aNpOChl M TMPUMEHSATH pa3IMYHbIE METOABI NMPU TMOMCKe M 0TOOpe MH(pOpMAIUH, HEOOXOTUMOHN Il BBIOTHEHUS
y4eOHBIX 3a7a4y ONpPEeeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMsI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpMY HpeAcTaBiIeHUs WH(popMalUU (CXeMbl, TpapHKH, TUarpaMMbl, TaOIUIbI, PUCYHKU U
Apyrue);

UCTIOJIF30BaTh HAy4YHBIA SI3BIK B KayeCTBE CpeICTBa MNpH padoTe ¢ XUMHUYECKOH HH(GOpMAIHel: TPUMEHITh MEKIPEIMETHBIC
(pusnueckue U MaTeMaTHUECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBHaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

OBJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3a71aBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOW TeMBI B XOJE AWAJora W/WIN JUCKYCCHUH, BBICKA3bIBaTh HJIEH, (hOPMYIHPOBATH CBOU
NPEUIOKEHUS] OTHOCUTEIHHO BBIOTHEHUS PEJIOKEHHOH 33/1a4H;

BBICTYNIaTh C TIPE3EHTAallMel pe3yabTaToB I103HABATEIbHOM JIEATENBbHOCTH, IIOJYYEHHBIX CAMOCTOSTEIbHO MM COBMECTHO CO
CBEPCTHUKAMH TIPU BBINOJHEHUH XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOH pabOTHI MO HMCCIEIOBAHHIO CBOWCTB HM3yYaeMbIX BEIIECTB,
peanu3anu y4eOHOTO MpoeKTa U (HOpMYIHPOBATh BBHIBOJBI TI0 PE3yiIbTaTaM MPOBENEHHBIX HCCICTOBAHHUNA ITyTEM COTIACOBAHMS TO3HIIUI B
xoJie 00CyKAeHUsI 1 0OMEeHa MHEHUSIMH.

OBgJiajieHNe YHUBEPCAIbLHBIMH PeryIsTUHBHBIMM el CTBUSIMU:



CaMOCTOATENIBHO IJIaHUPOBATh U OCYILLECTBIIATH CBOIO [IO3HABATEIBHYIO IEATEIBHOCTD, ONpEaeiss €€ HeIu U 3a1a4yd, KOHTPOJIUPOBATh U
0 Mepe HEOOXOTUMOCTH KOPPEKTHPOBATh MpEIiaracMblii aIrOPUTM IEHCTBUU IMPH BBHINOJHEHUH YYEOHBIX M HCCIIEAOBATENBCKUX 3a/ad,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PELICHHS C YIETOM MOTyYSHHsI HOBBIX 3HAHUH O BEIIECTBAX U XMMUYECKHX PEaKIUIX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOAHaIN3a U CAMOOLICHKHU.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoaunuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

DJIeKTpOHHbIe (LM (pPOBbIE)

Ne n/mm Konrpoabnsie IlpakTnyeckue
NPOrpamMmsl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Pa3nea 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
[Ipeamer opraaM4ecKoil XUMHH.
11 Teopust cTpoeHUs OPraHUuYECKUX 3 https://resh.edu.ru/subject/lesson/6149/
coequHennit A. M. byrieposa
Hroro no paszneny 3
Paspnen 2. Yriesoaopoanbl
II _
2.1 PECIILHRE YTICROA0POAR 2 https://resh.edu.ru/subject/lesson/6151/
AJIKaHbI
H : )
2.2 CHPEACIILHDLIC YIIICBOAOPOAL 6 1 https://resh.edu.ru/subject/lesson/5412/

AJIKCHBI, aJIKaAUCHBI, aJIKMHBI

2.3 ApoMaTHYECKHE yTIEBOAOPOIbI 2

https://resh.edu.ru/subject/lesson/4775/



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/4775/

I1
2.4 PHPOHBIC HCTORHIIH 3 https://resh.edu.ru/subject/lesson/6148/
YTJIEBOJIOPOJIOB M MIX IepepaboTka
Hroro mo pazneny 13

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust

3.1 Cnuptsl. Oenon 3 https://resh.edu.ru/subject/lesson/4769/
A . Kap06 )
3.2 JIBACTHARL. RAPOOHOBBIC KHCIOTHL 7 https://resh.edu.ru/subject/lesson/4776/
Crnosxubie 3¢upsbl
3.3 YrieBoasl 3 https://resh.edu.ru/subject/lesson/6150/
Htoro no pazneny 13

Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust

4.1 AMUHBI. AMUHOKUCIOTHL. beiku 3

https://resh.edu.ru/subject/lesson/4743/

Hroro mo pazueny 3

Paspnen S. BeicokoMoJIeKy I pHBIE COeUHEHUSA

5.1 ‘ [Tmactmaccer. Kayuyku. Bomokna 2

Hroro no pazneny 2

https://resh.edu.ru/subject/lesson/6095/
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https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6095/

ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounuecTBo yacos
Ne HMara DJIeKTpOHHbIe U (pPOBbIE

Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bcero H3y4YeHHusd o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI

[TpenmMeT opranuyecKoit

1 XHMHH, €€ BOSHUKHOBEHHE, 1 05.09.2023 https://resh.edu.ru/subject/lesson/6149/
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus

OpPraHUYECKUX COCIMHEHHUN .
1 https://resh.edu.ru/subject/lesson/6149/
A. M. bytneposa, eé 12.09.2023 P H- TSR]

OCHOBHBIC ITOJIOXKCHHA

[IpencraBnenue o

KJIacCU(pUKALUU

OpTraHN4YCCKUX BCIICCTB.
3 Homenknarypa 1 19.09.2023 https://resh.edu.ru/subject/lesson/6149/
(cuctemaTnueckas) u
TPUBUAJIbHBIE Ha3BaHUS

OpTraHUYCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOCHHE, .
1 https://resh.edu.ru/subject/lesson/6151/
TOMOJIOTUYECKHH Pl 26.09.2023 P )

MeraH n 3TaH — HpocTenIne .
1 https://resh.edu.ru/subject/lesson/6151/
MPEJICTAaBUTENN ATKAHOB 03.10.2023 P )

AJ'II(CHLI: COCTaB U CTpOGHI/Ie B
’ 1 https://resh.edu.ru/subject/lesson/5412/
cBOliCTBa 17102023 P H.rusun)

7 DTHIICH U TTPOTTHAJIEH — 1 https://resh.edu.ru/subject/lesson/5412/




IIPOCTEUILINE MTPEACTABUTENN
AJIKCHOB

24.10.2023

10

11

[IpaxkTuueckas padora Ne 1.
«Ilonydenue sTuneHa u
U3Y4YEHUE €r0 CBOMCTBY»

Aunkanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
[TonyyeHnue CHHTETUYECKOTO
KaydyKa U pe3UHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHYECKUH P,
Aueruien — npocreimumi
MPEJICTaBUTENb aJTKUHOB

Brrunciaenus mo YpaBHCHHIO
XUMHYECKOMN peaKknuuun

31.10.2023

07.11.2023

14.11.2023

28.11.2023

https://resh.edu.ru/subject/lesson/5412/

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

05.12.2023

https://resh.edu.ru/subject/lesson/4775/

13

I'eneTnueckas CBA3b
YIJIEBOAOPOJIOB,
MIPUHAJIEKAIINAX K
pa3IMYHBIM KJlaccam

12.12.2023

14

[IpupoaHble HCTOYHUKHN
YTJIEBOJOPOAOB: IPUPOIHBIN
ra3 u nonyTHble HeTIHbIE
ra3bl, He)Th U MPOAYKTHI €€
nepepadoTKu

19.12.2023

https://resh.edu.ru/subject/lesson/6148/

15

IIpupoaHbIE HCTOUHUKHU

https://resh.edu.ru/subject/lesson/6148/




YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ras3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

26.12.2023

16

KonTtponsHas padora o
pazaeny «YrieBogopOab»

09.01.2024

17

18

[IpenenbHBIE OTHOATOMHBIE
CIIUPTBI: METAHOJ M 3TAHOII.
Bonopoanas cBs3b

MHoroartoMHbIe CIIMPTHI:
OTHJICHITIMKOJIb U I'NIMICPUH

16.01.2024

23.01.2024

https://resh.edu.ru/subject/lesson/4769/

https://resh.edu.ru/subject/lesson/4769/

19

DeHOoII: CTPOEHUE MOJIEKYJIBI,
bu3nyeckrue 1 XUMHUYECKHE
CBOICTBa, IPUMEHEHHE

30.01.2024

https://resh.edu.ru/subject/lesson/5727/

20

21

22

Anpaeruapl: GopManbaeTuI U
areTagbpIerun. AeToH
OIHOOCHOBHBIE ITPEIETbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHas
[IpakTuueckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

06.02.2024

13.02.2024

27.02.2024

https://resh.edu.ru/subject/lesson/4776/

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MPeICTaBUTENIN
BBICIIINX KapOOHOBBIX KHCIIOT

05.03.2024

24

Mpr1a Kak cOJIM BBICIITHX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIeE IEUCTBUE

12.03.2024




25

CrnoxHble 3(upbI Kak
IPOU3BOIHBIE KAPOOHOBBIX
KUCIIOT. ['MapOoIu3 CI0KHBIX

3¢hupoB

19.03.2024

26

JKupsr: tunponus,
npUMeHeHne, OMOJIOTHIeCcKast
POJIb KHUPOB

26.03.2024

https://resh.edu.ru/subject/lesson/5952/

27

YrieBoasl: cOCTaB,
KIaccudukanus. Baxneimme
NPEJCTaBUTEIN: TIIOKO3a,
dpyxTO3a, caxapo3a

02.04.2024

https://resh.edu.ru/subject/lesson/6150/

28

29

30

Kpaxmai u nemntosno3a kak
HNPUPOIHBIE ITOITUMEPBI
Konrtponbnas padora no
paszeny
«Kucnopoaconepxarue
OpPraHUYECKHUE COCTUHEHUS»
AMUHBI: METUJIAMHH U
AHWINH

16.04.2024

23.04.2024

30.04.2024

https://resh.edu.ru/subject/lesson/6150/

31

AMHHOKHCIIOTHI KaK
amM(pOoTepHbIe OpraHNYECKHe
COCIMHEHMS, UX
OMOJIOTHYECKOE 3HAUCHHE.
IlenTuabl

07.05.2024

https://resh.edu.ru/subject/lesson/4743/

32

benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

14.05.2024

https://resh.edu.ru/subject/lesson/4743/

33

OCHOBHBIE TTIOHATHS XUMHHU

https://resh.edu.ru/subject/lesson/6095/




BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN

21.05.2024

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

4 1 https://resh.edu.ru/subject/I /6095/
3 coequHenui. I1macTmaccel, 28.05.2024 ps:/iresh.edu.ruisubjectitesson
Kay49yKH, BOJIOKHA
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