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MOSACHUTEJIBHASA 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MONOKeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEH, COAep)KaHMs, pPe3ylbTaToOB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaji3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe 3KOJOIMYeCKM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0pOBBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEZeNeHbl B MpOrpaMMe IO XHMHUH C Y4ETOM CHENM(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJib B COBPEMEHHOU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroleM MUpe Kak O €AWHCTBE MPHUPOJBI H YEJIOBEKa, KOTOpoe (hOPMUPYETCS B XUMHH
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHasi XUMUsSI Kak HayKa cO3uJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOl, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.



CocraBnsirolmiuMu  ipefMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchbl — «OpraHnuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 00IIel XUMHH) M OpraHudeckor xumuu. DopmMupoBaHUE TaHHON CHCTEMbI 3HAHUMA
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOIXO0/Aa K H3y4EHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHnyeckoil XMMHUU HOJy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHUsi B NpeaAMeTe «XUMHS» 0a30BOr0 ypOBHS paccMaTpUBAETCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEeOpraHUYecKass XUMHUs» O0YYaIOIIUMCS TPEJOCTABISAETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUI O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJbTYpPOJOTMYECKH M MPHUKJIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro npeamMera « XUMUS» JaHHOTO YPOBHS M3YyU€HUS OPUEHTUPOBAHO HA (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHHUM IMyTEM 3KCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbS, CO3AaHNS HOBBIX TEXHOJIOTUNA U MaTEpHAJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMeTa IpeaycMaTpuBaioT (OpMHUpOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs PoOeM, MOUCKa, aHau3a U



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCIICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO OOIIeT0 00pa30BaHUs, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPAIUIIMOHHO Tpu3HAETCST (QOPMUPOBAHHME OCHOB XUMHUYECKOW HAyKd Kak oO0jactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3y4eHHUsS MpeaMera «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH KakK Ba)KHEHIIEH coCTaBIsIOLIECH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOpPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPHUH XHMHUH, OCBOEHHE $I3bIKa HAayKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX ISl MPHUOOPETEHUs YMEHUI OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOACHHEM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsy ¢ atam, comepikarenbHas XapaKTEpPUCTUKA MEIeH W 3aJad U3y4eHUs MpeaMera B
mporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero ooOpazoBanusa. CeroaHss B NpeNoJaBaHUM XHWMHUU B OOJbIIEH
CTCTICHH OTMAETCA TPEINOYTCHUE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OOydeHus,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIET0 He HA0OpPOM 3HAHUMU, a (HYHKIIMOHATHHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7ad.

B cBsa3w ¢ oTHM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHUPYIOMIEe 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus OOYyYalIIUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDPA,
(GbopMUPOBaHHE WHTEIUICKTYalbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHA),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKA, aHanmW3a W 00paboTku WHGOPMAIMU, HEOOXOMUMBIX UIsI TPUOOPETEHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJI1 OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BHUTHE MMO3HABATEIILHBIX MHTEPECOB, MHTCIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC 3HAHUSA 10 XUMHH B

COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
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TEXHOJIOTUH JUUIsl IOMCKA U aHAJIM3a y4eOHOM M HayyHO-IIOMYJIApPHON MH(POPMAILIUU XUMUYECKOTO
COJICPKAHUS;

dbopmMHpoBaHUE U PA3BUTHE y 0OYUYAIOIIMXCS aCCOIIMATUBHOTO U JJOTMYECKOT'O MBIIIUICHUS,
HaOJII0OAAaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YAaCTHOCTH, IIPU IUIAHUPOBAHUM U MPOBEICHUM XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydJarommxcs YOSKIEHHOCTHM B TyMaHHUCTHUYECKOW HAIpPaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
IPUPOJONOIb30BAHNSA, TONOJHEHNUS SHEPreTUYECKUX PECypcoB M COXPAHEHUs IPUPOJHOIO
paBHOBECHsI, OCO3HaHMA HEOOXOJUMOCTH OEpEeKHOr0 OTHOLICHHUS K MPHUPOJE U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONTYUYCHHBIX 3HAHUHN IS PUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B ydebGHOM mutane cpegHero obuiero oopazoBaHus npeaMeT «XuMus» 0a30BOro ypOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-Hay4HbIE IPEIMETHI.

OOmiee yncI0 4acoB, OTBEAEHHBIX Ui U3yYCHHUS XMMHHU, Ha 0a30BOM YPOBHE CPETHETO
ob1ero obpasoBanusi, cocrapiser 136 dacos: B 10 kimacce — 68 wacos (2 yaca B Henenio), B 11
Kiaacce — 68 yacoB (2 yac B Hemenmo). 1 yac — PepepanbHblii KOMIIOHEHT, | 4ac — KOMIIOHEHT
00pa30BaTeIbHOW OpraHu3aIUH.



COJEPKAHUE OBbYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMeTr opraHMYeCKO XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJYYCHUHU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omoiorus,
n3oMepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBnenne o  kiaccudukauum — opraHudeckux — BemiectB.  Homenknarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELIECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOrMYECKMHd psa. Meran m 3TaH — mpocTeumme
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKUE W XMMMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U IPOIUIEH — NPOCTEUIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKNE U XUMUYECKHE CBOMCTBA
(peakuuu rMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoAoB. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIC Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHuyUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ POJYKTHI €ro nepepadboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKONW palOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa WM MPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WM MPOJAYKTOB PEAKIINN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs




[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHrue. BogopoiHble cBsI3U MEXKAy MOJIEKYJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaTtomMHble CHUPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakLuMu OKHMCICHHS W BOCCTAaHOBJIEHUS, KaueCTBEHHBIC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoITydeHue M npuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenune xupoB. bruonoruyeckas posib KUPOB.

VYrneBoJpl: cocTaB, KiIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapuibl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKHE U XUMUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Menu(ll), okucieHne amMMuadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nesmiono3a Kak npupojaHbie noaumepbl. CTpoeHue Kpaxmaia U IeJIIH0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
CHUpPTOB (B3auMojeWcTBUE IMnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOJOM), NpPOBEAEHUE TIPAKTUUYECKOM pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIIHH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aM(OTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benky kak NMpUpoAHbBIE BBICOKOMOJEKYJspHbIe coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: TUAPONU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U WX MpPEeBpALICHUI: HaOII0IeHUEe U
OMKCAaHHUE JCMOHCTPAIIMOHHBIX OIBITOB: JCHATYypallds OCIIKOB MpH HAarpeBaHWU, I[BETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTUHEHUN — TIOJIMMEPHU3ALIUS U TIOJTUKOHICHCAIIUS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MOHSITUM, SBISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAyUYHbIE TOHSATHS: SIBJIEHWE, HAY4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHHUIIBI
WX U3MEPEHUSI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHoMoTHs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO MTUTAHUs, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUECKHE MpenapaThl, MAaTEPHUAIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuUMUYecKUl 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesie/IeHus] AIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrtema XuUMHYeCKHUX 3yeMeHToB [JI. U
MenneneeBa. CBs3b NepuOAUYECKOr0 3akoHa H Ilepuomnyeckoil cHUCTEMBl XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CI0KHBIX BEIIECTB
0 TPpyNIaM U neprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKU.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAS
HEMoJIsIpHasl U TOJISIpHAasi, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTb.
DneKkTpooTpuliatebHOCTh. CTenenb okucieHus. IOHbI: KaTHOHBI M AHWOHBI.

BemectBa MOJEKYISIPHOTO WU HEMOJIEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBas 1os
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHM4ecknx coenauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKHX pEakuil B HEOPraHMYeCKOW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumuueckoe paBHOBecue. DaKkTOpbI, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CuibHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, LIEJTOYHAs.

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YyUYCHHUsI BEIIECTB M HMX IMPEBpALICHUN: JEMOHCTpPALIUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJII0AeHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3joKEHHE NEPOKCHIA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLINH.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIINI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heoprannveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKHX
anemenToB J[. M. MenneneeBa m OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3HuUecKHE CBOMCTBA
HEMETAIIOB. AJTOTPOMHS HEMETAINIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIiIepoJia U KPEMHUS) U UX COCMHEHHM (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEUHEHUH.

Meramnel. [lonoxenne meramios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuioB. OOmue
¢uznyeckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUI
METaJIOB.

XVMUYECKUE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblWid, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4yeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METO/bl H3YyY€HHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUIEKIIMA «MeTaluibl U CIIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIeHHE SKCIEePUMEHTATBHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE THAPOKCHIA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT W IIeJouYed, KauyeCTBEHHBIC
peakly Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3amaun.



Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEHIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHnu SKOJI0TMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJAX I103HAHUS BEIECTB M XUMHUYECKHUX
peaKuui.

[IpencraBaenns o006 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XUMHS U 3[0pOBbE 4YEJIOBEKA: NPAaBHJIa HCIOJb30BAaHUA JIEKAPCTBEHHBIX IPENaparos,
npaBuiIa 0€30MacHOTr0 MCIIOIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HMOHATHM,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(pukauus,  MEepUOAUYHOCTb,  HAOJIOJIEHHE,  HKCIEPHUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: mMarepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BelleCTBa, (PU3NUECKUE BEJIMYMHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJLTypIrusi,  MPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pPe3ysbTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
IpoTrpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JIHYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HAaHHE OO0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIMyue MOTUBALUU K 00yYEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENHbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOIO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M  BOCHUTATENBHON JEATEIbHOCTH B COOTBETCTBUUM C€ T'YMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMM U HJEalaMUd  POCCUICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOIIECCaM CaMOIO3HAHMS, CAMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxkaroT c(HhOopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4aromMXCcs [0 pealnu3aluu
MPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENBHOCTH MPU CO3JIaHUH y4EOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUH U MPAKTUUYECKOIO IPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;
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UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUsI, STUUECKOIO IIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJCHHWE M IOCTYIKM CBOMX TOBAapHILEH ¢ NO3MLUN
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuto/IeHHsT MpaBU O€30MacHOro OOpallleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HENpUATHS BPEAHBIX HPUBBbIUEK (YHOTpEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJIHON U COLIMATILHOM CPEIBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarollel NPUPOIHOMN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKHE MOCIEICTBUS MPeIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTHBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;
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NOHMMAHUA CHEIU(PUKA XUMUU Kak Haykd, OCO3HaHUS €€ poiau B (HOpPMHUPOBAHHUU
paIoOHaIHHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTHM XUMHUM JJII COBPEMEHHON LMBUJIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEBOM M HKOJIOIMYecKOil 0e30MacHOCTH, B Pa3BUTHM MEAUIIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4iieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJMyYyaeMble 3HAHUS s
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOLIEro MHpAa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHSI Ie1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PAKTOB M HMCIOIIUXCS JTAHHBIX
C TEJBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCMOIb30BaTh XUMHUUECKUE 3HAHUSI IJIS1 PEIIeHus mpoosieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIBCKOM JACSITEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEpPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM MO XHUMHH B COOTBETCTBHH C >KHU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JIeSATeTLHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXIUCITUTUTMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAYYHbIH (haKT, MPUHIIUII, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCAIbHBIC yueOHblE  JCHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynatuBHbIe), oOecreunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TPaAaMOTHOCTH H
COLIMANTLHOM KOMITETEHITMH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBbIC Y4YeOHBIC JEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJICHHE YHHUBEPCATHHBIMU YYEOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMU.

OBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENETIATh e JeATeTLHOCTH, 3aJlaBas HapaMmMeTpbl W KPHUTEPUHU WX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU 1IEJISIMHU;
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UCIMOJb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUA, UCIOJIb3yeMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
IIO3HABATENIbHBIX U MPAKTUYECKUX 3a]ay, NMPUMEHATh Ha3BAaHHbIC MOJEIbHBIC IPEACTABICHUSA
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM M 3aJaud  MCCJIEJOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOEIIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOl TEMbI B XOJle AMAJIOra W/WIHN TUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
IKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHUBEPCAJbLHBIMH PeryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alroOpuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKH.

HPEAMETHBIE PE3YJIbTATHBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (HOpMHpOBAHUU
MBIIUICHUSI W KYJAbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM ISt
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrAaOIINeE
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHYECKasi CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYIINa, paaukan, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YTJIEBOJOPOIBI, KUCIOPOA U a30TCOJEpKAIINE COSAMHEHUSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMUs, JEKAllhue B OCHOBE TMOHHMAaHUS
MPUYHMHHOCTA U CUCTEMHOCTU XMMHUYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUHU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKa;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEpPHBIC MPU3HAKK MOHSATHH, YCTaHABIMBATH
WX B3aMMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIINE MTOHSATHS MTPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBPAIICHUI OPraHNYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATH MPUHAIICKHOCTh H3yUYEHHBIX OPraHUYEeCKHIX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpeAeN€HHOMY KJIAcCy/Tpynmne COoeauHEHUN
(YrJIIeBOoIOpOabI, KHCIOPOJ W A30TCOJAEpXKAIIHE  COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctematudeckoi HomeHkinatype (IUPAC), a takxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPraHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
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aleTUJICH, STWICHIVIUKOJb, TIULEpPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIJIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAs KUCIIOTA, TII0OK03a, (PPyKTO3a,
KpaxmMaJl, leJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TIPUMEHSATH TOJOXCHHUS TEOPUU CTPOSHUS OPraHUYEeCKHX
BemectB A. M. bytiepoBa miis 00bSICHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPTaHMYECKUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHsod,
METaHOJ, ATAaHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CHOCOOBI WX MEPepadOTKH U TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIOJIb3yeMbIX B XHMHUHM TPU HM3YUYCHUH BEHIECTB MU XHUMHUYECKUX SIBJICHUU
(HaOnrofieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsI IPUHATHS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMHUYECKON MOCYAOH U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJHATh XUMHUYECKUNW DSKCIEPUMEHT
(mpeBpalleHns: OPraHMYEeCKUX BEIECTB MPU HArPEBaHHUH, TOJYUCHHE ITHJICHA M W3y4YEHUE €ro
CBOMCTB, KaueCTBEHHBbIC pEAaKIMH OpPraHMYECKUX BEIIeCTB, JeHaTypalus OenKoB Mpu
HarpeBaHUU, IIBETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMH TEXHUKH 0€30MacHOCTH
MpU OOpAIllEeHUH C BEIIECTBAMH W JIA0OPATOPHBIM 000PYTOBAHUEM, TPEJICTABIATH PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3almuCH YPaBHEHHH COOTBETCTBYIONIUX pPEAKIUHd |
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBWJIa HKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaloIllel MPUPOJIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbIca mokasarens [IJIK, moscHaTh Ha
mpuMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M
YeJI0BEKa;

JUIsE 0OYYaIONIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBbS: YMEHHE NPHUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;
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JUISL  CIENBbIX W CIIA0OBUAIIMX OOYYaroONIUXCs: YMEHHE HCIIONIbh30BaTh pelibedHo-
TOUYECUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins aiis 3anucu XuMuaeckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMHsD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTABISAIOUICH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOAbI, B (OPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pellIeHUs] NPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpeae;

BIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJJIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT ~ PEIIETKA, TUIIBI XMMHYECKHUX  PEAKLUi, pPacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMA, OKUCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEaKIMM, XUMHYECKOE paBHOBECHE); TEOPUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoguyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXPaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHUs DHEPTHU NPU XMMHYECKHX
peaKIMsix), 3aKOHOMEPHOCTH, CHUMBOJMYECKHHM S3BIK XUMHHM, MHPOBO33PEHUYECKHE 3HaHUS,
JeXalulMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(dakToJIOrMYeCcKre CBEJEHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPraHUYECKUX BEIECTB B OBITY M MPAKTUUECKON JAEATEIbHOCTH YEJIO0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATUH, yCTaHABIMUBATbH
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsI COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId Tas3,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas M3BECTh, HEralmi€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJIMYecKasi, BOJOPO/AHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BeIleCTBa (aTOMHas, MOJIEKYJsSpHas, HMOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIIe coeuHEeHUN (IpOoCThie BEellecTBa — METAJUIbl U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE THAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoaudeckoro 3akona JI. M.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3anemeHToB /1. 1.
MenneneeBa, UCIONB3ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OpPOUTANNY, «IHEPrEeTUYECKHE
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YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuogaM U rpynnaMm llepuoguyeckoil cUCTEMbI XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKHUX BEILIECTB pPAa3JINMYHbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKIYy HEOPraHMYeCKMMM BEIECTBAMM C IIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(PHUIMPOBATH XUMHUUYECKHE PEAKIUU IO Pa3IndHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BEUIECTB, TEIJIOBOMY 3(PQEeKTy peakiuu,
U3MEHEHHIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJTHBIC
U COKpallEHHbIE YPaBHEHUS pEaKklUi MOHHOIO OOMEHA, YUWTHIBasl yYCIOBUS, MPHU KOTOPBIX 3TU
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAMUTH pPEAKLUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii OCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb XMMHMUYECKHUE IPOLIECCHI, JIeXkKAIIUEe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYSHUsI CEPHOM KHUCIOTHI, aMMHAKa, a TakkKe cPOpPMUPOBAHHOCTh
Mpe/CTaBICHUH 00 OOIMX HAyYHBIX MPHUHIIMIIAX M IKOJOTHYECKHX MPOOIeMax XHUMHUYECKOTO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaknMax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJia MOJTb30BAHUS XUMUYECKOU TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TaK)Ke MTpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIMNOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznmokeHue NEpoOKcHIa BOAOpOAa B MPHUCYTCTBUM KaTalu3aTopa, OINpPEIETICHHE Cpebl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIBHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO OOMEHA, KaueCTBEHHBIE PEaKIMH Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHUS, pPelleHHEe 3KCIepUMEHTAIbHbIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATH
pe3ysbTaThl XMMHYECKOro 3KCIepUMEHTa B (opMe 3amucH YPaBHEHUIl COOTBETCTBYIOIIUX
peaxuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHKauuu, VHTepHET u

ApYTHX);
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c(hOpMUPOBAHHOCTh YMEHUU COOJIIOAATh TpaBHJIa HKOJOTHYECKU IEJIECO00pa3HOTO
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKPY>KaIOIlle MPUPOJIHON Cpeibl, OCO3HABATh OMACHOCTH BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeaenéHHBIX BEUIECTB, MOHUMAas cMbIch nokasarens 1K, moscHsaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsl O0y4aroluXcs C OrPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBBbS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIIEMBIX M CJHa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnusie IIpakrunyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
I1 i .
L1 Teopus crpocs opramrscex : s lesson academy:
' P pv P content.myschool.edu.ru/04/10
coenunenuit A. M. byrneposa
Htoro no pazneny 8
Paznea 2. Yraesogopoasl
2.1 [IpenenpHbBIC YIIIEBOAOPOIALI — AJIKAHBI 3 hitps://lesson.academy-
' Pt JHICROAOPOL content.myschool.edu.ru/04/10
HenpenenbHbie yriaeBOI0POIbL: https://lesson.academy-
2.2 9 1
aJIKEHBI, aJIKaJMEeHbI, aJIKUHBI content.myschool.edu.ru/04/10
2.3 ApOMaTHUYECKHE YIIIEBOAOPOIEI 3 https://lesson.academy-
' P YHICBOROPOL content.myschool.edu.ru/04/10
24 [IpupoHbIe NCTOYHUKH 5 1 https://lesson.academy-
' YTJIEBOJIOPOIOB H UX TepepaboTka content.myschool.edu.ru/04/10
Hroro mo pazueny 20
Paznen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
https://lesson.academy-
3.1 C ) 7 1
FIMpTEL FoeHoT content.myschool.edu.ru/04/10
Anpaerunsl. KapOoOHOBBIE KUCTOTHI. https://lesson.academy-
3.2 9 1
Crnoxwubie 3(hUpbI content.myschool.edu.ru/04/10
https://lesson.academy-
3.3 VYriaeBoasl 8 1 1 i +

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

Hroro no pazgeny 24

Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 10

Wroro no pazueny 10

Paszgea S. BoicokoMoJieKkyJIsIpHbIE COeINHEHU S

5.1 [Tnactmaccer. Kayayku. Bonokna 6

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

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

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 68
[NPOT'PAMME
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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/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

KoaudecTBO 4acoB
HaumeHoBaHue pa3jiesioB U TeM

dueKkTpoHHbIE (LM (POBbLIE)

Ne o/m NMPoOrpaMmblI Bcero ;(;);OTTPL‘;M’H"W ;I;’ ﬁit)liil;lquKHe o0pa3oBaTejibHbIE PeCypPChl
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [lepuoanueckuit
11 3akoH u [lepuoanyeckas cucrema 6 https://lesson.academy-
' XUMHYECKHX diteMenToB J1. 1. content.myschool.edu.ru/04/11
Mennenecena
Crpoenue BerectBa. MHOrooOpasue https://lesson.academy-
1.2 11 1
BEILIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
13 XUMISCCKUE peaKiuu 16 1 1 content.myschool.edu.ru/04/11
Htoro no pazneny 33
Paznen 2. Heopranuueckasi xummusi
https://lesson.academy-
2.1 Meramer 15 1 1 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Hemerauer 13 1 1 content.myschool.edu.ru/04/11
23 CBsI3b HEOPTAHUYECKHUX M OPTaHUIECKUX 2 https://lesson.academy-
' BEIIECTB content.myschool.edu.ru/04/11
Hroro mo pazueny 30
Paszngena 3. XumMus U ;KM3HL
https://lesson.academy-
1 KUMHS M KUSHD 5 content.myschool.edu.ru/04/11
Wroro no pazueny 5
OBIIEE KOJIMYECTBO YACOB I10 68 4 3
[TPOTPAMME
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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/04/11
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/04/11
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/04/11
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/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 9acoB
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[IpenmeTt opranuyeckoil XuMuu, e€ https: //lesson.academy-
1 BOSHHKHOBEHHE, PA3BHTHE I 1 content.myschool.edu.ru/lesson/a9f3d191-
S ’ 5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
CTpOGHI/Ie aToMa yriepozaa.
2 BaneHTHBIE COCTOSHUS aTOMa 1
yriepoaa
Teopust CTpOEHUST OPraHUYECKUX https://lesson.academy-
3 coeuenii A. M. Byrieposa, e 1 content.myschool.edu.ru/lesson/c935a58c-
’ ab0e-4c59-9dcf-
OCHOBHBIE HOTOAEIA 20517ae4b52e?backUrl=%2F04%2F10
4 N3omepus u ee BUIBI 1
https://lesson.academy-
5 Krnaccuduxanum opraHnueckux 1 content.myschool.edu.ru/lesson/726ee099-
BEILIECTB. e1a9-410f-b8be-
b4cb589aead1?backUrl=%2F04%2F10
Homenknarypa (cucremMaTuyeckas) https://lesson.academy-
6 1 TPHBHATBHES HA3BAHI 1 content.myschool.edu.ru/lesson/726ee099-
Opl"aHI/IquKI/IX BCIIICCTB E1a9-410f-b8be-
b4cb589aeadl?backUrl=%2F04%2F10
7 Knaccudukanus peaxiuii B 1
OpFaHHqCCKOﬁ XUMHUHN
3 Cucrematusanusa 1 0000IIeHne 1

3HAHUH
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https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?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/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

AJKaHBI: COCTaB U CTPOEHUE,

https://lesson.academy-

content.myschool.edu.ru/lesson/258ddc06-

9 TOMOJIOTHYECKHUH PsijT ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-

10 MertaH ¥ 3TaH — OpoCTelIIne content.myschool.edu.ru/lesson/96419271-

NPEICTABUTEINN aJIKAaHOB bbc8-44b9-b3ea-
8la2be75c47a?backUrl=%2F04%2F10
Pemenue 3agau Ha onpeneneHne
1 (hopMyII BEIIECTB 110 MaCCOBBIM
J0JIAM 3JICMCHTOB U OTHOCUTCIIBHOU
IINIOTHOCTH.
https://lesson.academy-
12 AJIKCHBI: COCTaB U CTPOCHHE, content.myschool.edu.ru/lesson/4038171e-
CBOMCTBA 4158-4bd1-ae98-
18dc1cfb9399?backUrl=%2F04%2F10
ItitreH w mpormHIeH — https://lesson.academy-
13 npocrefime mpeACTaBHTEH content.myschool.edu.ru/lesson/05ab5925-
TKCHOB ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
Mpaxruseckas paGora Ne 1. https://lesson.academy-
14 G (S content.myschool.edu.ru/lesson/53cd2379-
er0 CROHCTES 2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10
Pemenue PAaCUYCTHBIX 3a1a4 Ha
15 onpeelIeHUE MOJIEKYIISIPHOU
(hOpMyIIbI OPraHUYEeCKOTO BEIECTBA
Ankanuensl. Byraauen-1,3 u https://lesson.academy-
16 MeTunoyranuen-1,3. [lonyuenue content.myschool.edu.ru/lesson/6df23393-

CHUHTCTUYCCKOI'O Kay4yKa U pC3UHLL
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https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?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://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10

a983b95b854a?backUrl=%2F04%2F10

Aunkanuensl. byranuen-1,3 u

https://lesson.academy-
content.myschool.edu.ru/lesson/6df23393-

17 MmeTuinoOyranuen-1,3. I[Tonyuenne
CPIHTGTIZ‘IC?KOFO Kayquay;peMHH 608-4091-e01-
a983b95h854a?backUrl=%2F04%2F10
https://lesson.academy-
18 AJIKMHBI: COCTaB U 0COOEHHOCTH content.myschool.edu.ru/lesson/05¢9a929-
CTPOEHHS, TOMOJIOTHYECKUN PSII. 6741-4d7c-84b5-
009a92468356?backUrl=%2F04%2F10
19 ALIETUIIEH — MPOCTEUIINI
npeacTaBUTCIIb AJIKUHOB
20 BI)I‘II/ICJIGHI/ISI 110 ypaBHeHI/IIO
XMMHYECKON peakiuu
https://lesson.academy-
21 ApeHbl: OSH30I1 U TOIYOI. content.myschool.edu.ru/lesson/d86d7d00-
TokcruHOCTH apeHOB d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
https://lesson.academy-
29 ApeHbl: GEH30IT U TOIYOJI. content.myschool.edu.ru/lesson/d86d7d00-
TokcruHOCTH apeHOB d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
I'eneTnueckas cBsI3b
23 YIJI€BOLOPOIOB, IIPUHAIEKAIIUX K
Pa3JINIHBIM KJIacCaM
Mpposbie HeTouHIKH https://lesson.academy-
24 YIICBOOPOOB: MPHPOIHEL T3 1 content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97b8-
HOYTHBIC HETAHBIC Fasbl 983de535c44d?backUrl=%2F04%2F10
o5 [TpupoaHbIe HCTOYHUKH https://lesson.academy-

YTJIEBOOPOIOB: HEPTH U MPOTYKTHI

content.myschool.edu.ru/lesson/99557a5e-
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https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
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e€ mepepaboTKu

2221-43e0-97b8-
983de535c44d?backUrl=%2F04%2F10

IIpupoHBIE UICTOYHUKHU

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-

26 YTIIEBOIOPOIOB: KAMCHHBIN yroiib U 9991-4360-97bS-
HPOAYKTEL €€ epepaboTiit 983de535c44d?backUrl=%2F04%2F10
CucreMmaruzanys 1 00001eHne
27 3HaHUH 10 TeMe: YTJIEBOJAOPOIbI U
UX MPUPOIHBIC HCTOYHHUKH.
https://lesson.academy-
28 KontposbHast paboTa 1o pasaeny content.myschool.edu.ru/lesson/6abf1680-
«YTJIEeBOOPOIBI 4eb5-46f2-8eab-
44d63cccf518?backUrl=%2F04%2F10
[IpeesHbie OTHOATOMHEL. https://lesson.academy-
29 CHUPTEL MTAHOM 1 STAHOL. content.myschool.edu.ru/lesson/5439c18b-
Boopoxias cessb 7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10
30 XHUMUYECKUE CBOWCTBA U CITOCOOBI
MOJTYYCHHUST OJTHOATOMHBIX CIIUPTOB
https://lesson.academy-
31 MHOT0aTOMHBIE CITUPTHI: content.myschool.edu.ru/lesson/461aa9c8-
STHJICHTJIUKOJb U TIHUIEPHH c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10
DeHOT: CTPOCHHUE MOJICKYITBI https://lesson.academy-
39 (UAECKHE 1 XIMIHECKE ’ content.myschool.edu.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHNE 7e51-4116-896e-
’ 10a2278b08f1?backUrl=%2F04%2F10
@DeHOo: CTPOCHUE MOJIEKYIIHI, https://lesson.academy-
33 ¢busnyeckue 1 XUMHUECKUE content.myschool.edu.ru/lesson/649883b8-

CBOMCTBA, IPUMEHEHNE

7¢5f-4116-896e-

26
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https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10

10a2278b08f1?backUrl=%2F04%2F10

[TpakTrueckas padota No2.

34 Pemenue sxkciepuMeHTAIbHBIX
3aga4 1o Teme: CrupThl U eHOIbI
35 Pemenue 3amad mo reme: CriupThl
https://lesson.academy-
36 Anbaeruipl: GOpMaIbICTUI U content.myschool.edu.ru/lesson/8664b319-
aleTalIbAEru. ALIETOH 0ba3-4945-b076-
cb7ae5858h90?backUrl=%2F04%2F10
https://lesson.academy-
37 Anbaerupl: hopMaibIaeTua U content.myschool.edu.ru/lesson/8664b319-
aleTalbIeru . ALIETOH 0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F10
O,ZLHOOCHOBHBIG npCac/IbHBIC https://lesson.academv-
38 KAPGOHOBHIE KHCIOTHE MypABLHHAS content.myschool.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-
1 yreyeHas ba0f9fe63c0d?backUrl=%2F04%2F10
[TpakTuueckas paborta No 2. https: //lesson.academy-
39 «CBoficTE pacTEOpa YKCYCHOF content.myschool.edu.ru/lesson/9834d408-
CHCIIOTED 386d-444a-8de3-
7efba8b98cdb?backUrl=%2F04%2F10
CTeapI/IHOBa}I 1 OJICMHOBAs https://lesson.academv-
40 KHCIOTHI, KaK TpeACTABHTEIH content.myschool.edu.ru/lesson/71ac43f2-
’ a0d4-4945-a0eb-
BLICILIX KapOOHOBBIX KHCIOT 1e59cd5f4d9f?hackUrl=962F04%2F10
MbL18 KoK COTH BEICIIIX https://lesson.academy-
a1 KAPGOHOBHIX KHCIIOT, X MOIOIIIEE content.myschool.edu.ru/lesson/71ac43f2-
s ’ a0d4-4945-a0eb-
AeHeTBIe 1e59cd5f4d9f2backUrl=%2F04%2F10
42 CroxHblie 3(QUPBI KaK MPOU3BOHBIE https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

KapOOHOBBIX KUCIOT. [ uaponus
CJIO’KHBIX 3(pupoB

content.myschool.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10

JKupsl: runponns, IpUMEHEHHUE,

https://lesson.academy-
content.myschool.edu.ru/lesson/71ac43f2-

43 OuosoruyecKas poib JKUPOB a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
I'enerndeckas cBs3b
44 YTIIEBOJIOPOIOB U
KHCIIOPOJICOACPIKAIINX
OpraHn4€CKuX BCUICCTB
VYTIIeBOIbI: COCTAB, KIacCU(UKAITHS. https://lesson.academy-
45 T —— content.myschool.edu.ru/lesson/709ce43a-
FoKo3a, pyKTOZa. deb6-4281-963b-
’ 01d2e212d4d0?backUrl=%2F04%2F10
46 XUMHYECKre CBOMCTBA IITFOKO3bI
47 Jlucaxapuibpl: caxaposa, MaJlbTo3a,
JIaKTO3a
https://lesson.academy-
Kpaxmai u 1esmronos3a Kak content.myschool.edu.ru/lesson/690fbb76-
48
MPUPOIHBIE MTOTUMEPHI f94a-4f77-bbbe-
3d3ae748f716?backUrl=%2F04%2F10
49 ITpakTuyeckas padora Ne4 o teme:
YrieBoasl
Pemrenue 3agad mo treMe:
50 «Kucnopoaconepxaiue
OpPraHUYECKUE COCTUHEHUS
O06o0meHre 1 cuCTeMaTH3aINs 10
51 teme «Kucmopoaconepxarniue

OpraHn4CCKUC COCAUHCHU
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https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

KonrtponbHas pabora no pasaeny

https://lesson.academy-
content.myschool.edu.ru/lesson/66a7bd94-

52 «Kucnopoaconepxaiue
OpFaHI/IfCCII[(I/ICI[C(I:eI[I/ITICHI/IH» 2bC5-4eC7-b7C7-
ff893919d25a?backUrl=%2F04%2F10
AMUHBL: KITacCH(UKAIMS, CTPOCHHE nttps://lesson.academy-
53 MOJEKYT, W3oMepHs, (H3HIeCKHe content.myschool.edu.ru/lesson/0c608a59-
cBolicTEa 4c69-4481-839%¢-
9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-
54 XHUMHYECKHE CBOMCTBA content.myschool.edu.ru/lesson/0c608a59-
an(aTHIECKUX aMHHOB 4c69-4481-839%e-
9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-
55 AHWIHMH: CTPOCHHE, 0COOCHHOCTH content.myschool.edu.ru/lesson/0c608a59-
XAMHYECKHAX CBONCTB 4c69-4481-839%-
9205f201b73e?backUrl=%2F04%2F10
AMUHOKHCIIOTHI Kak aM(pOTEepHbIE https://lesson.academy-
56 OPFAHITECKHE COETMHEHI, 1X content.myschool.edu.ru/lesson/c2f2f3d7-
ouosornyeckoe 3HaueHue. Ilentuanl 43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-
57 benku kak npupoHbIe content.myschool.edu.ru/lesson/c2f2f3d7-
BBICOKOMOJIEKYIISIPHBIE COSTMHEHUS 43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
[IpakTuyeckas padora Ne5 o
TeMe: AMHHBI. AMHHOKHCIIOTEI.
58 benxu
59 ['eHeTHueckas CBSI3b MEXKIY
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https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10

KJIacCaMHu OpI‘aHI/I‘IeCKI/IX
COE€TUHEHUN

[IpakTrueckas padota Ne 6
60 Pemenne skciepuMEHTAIBHBIX

3aJa4 Ha UACHTU(DUKAIHIIO
OPraHUYeCKUX COCIUMHEHUIN

O0001IeHrEe U CUCTEMAaTU3 AU
61 3HaHMUH MO TeMe: A30TCOIepIKaIIne 1
OpPraHUYECKUE COCTUHCHIS

KonTponbnas pabora no teme:

62 A3oTcoaepiKaime OpraHundecKue 1 1
COEIMHEHU

63 BuorexHonorus 1

https://lesson.academy-
content.myschool.edu.ru/lesson/1600e4a4-
d259-4ba9-9632-
994faedce366?backUrl=%2F04%2F10

64 HckyccTBeHHBIE TOIMMEDPBI 1

65 CuHTeTHYECKHE NTOTUMEPBI 1

[IpaxTnueckast padorta Ne7
66 Pacnio3HaBanue mracTMace u 1 1
BOJIOKOH

O06001eHne U cucTeMaTH3alus
67 3HAHUU MO KYypCY OpraHUYecKOi 1
XUMHUH

O000I11IeHIE U CUCTEMATHU3ALIUS
66 3HaHUH 10 KypCy OpraHMYeCcKOn 1
XUMUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 3 7
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https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Kourpoububle IIpakTHyeckue
n/n Bcero o0pa3oBaTesbHbIE PecypChl
padoThI padoThI
https://lesson.academy-
1 AToM. XUMHIECKI D1eMEHT 1 content.myschool.edu.ru/lesson/20b1df2e-
' 6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-
9 CTpoeHue IEKTPOHHBIX 000JI0UYEK 1 content.myschool.edu.ru/lesson/20b1df2e-
aTOMOB 6ced-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
3 DneKTpOHHBIE KOH(UTYpAITH aTOMOB 1
XUMHUYECKHUX AJIEMEHTOB
4 DNeKTPOHHbIE KOH(UTYpaAIITN HOHOB. 1
DIIEKTPOOTPULIATETLHOCTh
A — hitps:/esson.academy:
5 snemerTos JI. 11, Merienieesa, nx 1 content.myschool.edu.ru/lesson/e7d48881-
CBSI3b C COBPEMEHHOMN Teopnei; 0550-49da-a49¢-
7375¢3d033e9?backUrl=%2F04%2F11
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX DJIEMEHTOB U UX https://lesson.academy-
COEMHEHUH 10 TPYIIIaM U TIEPHOIaM. content.myschool.edu.ru/lesson/e7d48881-
6 1
3HaveHMe NMePUOANIYECKOT0 3aKOHA U 055d-49da-a49c-
CHCTEMBI XHMUYECKHX 3JIEMEHTOB 7375¢3d033e9?backUrl=%2F04%2F11
J.W. MenneneeBa B pa3BUTUN HAYKU
7 CtpoeHue BelecTBa. XuMuU4eckas 1 https://lesson.academy-

CBSI3b, €€ BUIbI; MEXaHU3MBI

content.myschool.edu.ru/lesson/a9c9a61e-
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https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?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/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/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

00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

e387-4ffe-bcfb-

aca9c7241b21?backUrl=%2F04%2F11

BaneutHOCTE.
DNeKTpOoOTpULIATeNbHOCTh. CTENEeHb
OKHCJICHUS.

Beniecta MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUA

10

11

ITousTue o AUCIICPCHBIX CUCTCMAX.
IIpencraBnenue 0 KOIIOUAHBIX
pacTBopax

HctunHbie PacCTBOPbI: HACBIIICHHLIC 1
HCHACBIIICHHBLIC, PACTBOPUMOCTD

https://lesson.academy-

content.myschool.edu.ru/lesson/8ae38be6-

e06f-4fae-9729-

69903109f968?backUrl=%2F04%2F11

12

13

14

CniocoObl BbIpayKE€HUSI KOHIIEHTPALUU
pacTBOpOB

Pemenne 3aaa4 ¢ UCITIOJIb30BaHHUEM
MMOHATUH «MaccoBas A0S
PACTBOPCHHOI'O BEIICCTBAY,
«MOJIAPpHAA KOHLICHTPpAusg»

Knaccudukanus u HomeHkiaTypa
HEOPraHUYECKUX COCIUHEHU.

https://lesson.academy-
content.myschool.edu.ru/lesson/5e33bc30-
805d-41fe-bf72-
860434f45f57?backUrl=%2F04%2F11

15

16

I'ereTmueckas cBI3b HCOPraHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

O06o01IeHre U cucTeMaTU3alus
3HaHui 1o Teme: CTpoeHne atoma.
[lepronnuecknii 3aKOH U
[Tepuonnueckas cucTeMa XUMHUYIECKUX
anemenToB .M. Menaeneena.
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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/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11

Crtpoenue BemiecTBa. MHOrooOpasue
BELIECTB

Kontponbnas pabora Nel mo teme:
Crpoenue atoma. Ilepuoanueckuii
3akoH u [lepuoanueckas cucrema

17 XUMHUYECKHX 3jieMeHTOoB J[. 1. 1
MemnneneeBa. CTpoeHUE BEIIECTBA.
MHoroo6pasue BelecTB
Kiaccupukanuss XuMHIeCKux
peaKkIuii B HEOPraHHUECKOU 1 https://lesson.academy-
18 OpPraHUYeCKO XUMHHU. 3aKOH content.myschool.edu.ru/lesson/75637222-
COXpaHEHHUS MacChl BEIIECTB; 3aKOH d397-4b1a-810a-
COXpaHCHHMS U TIPEBPAICHUS YSHEPTUU cc7bca9e8a0c?backUrl=%2F04%2F11
IPU XUMUYECKUX PEaKITHSIX
Knaccugukarums XuMHIeCKUX
peaKIuii B HEOPraHHUECKOU U https://lesson.academy-
19 OpraHMYeCKOil XUMUH. 3aKOH content.myschool.edu.ru/lesson/75637222-
COXpaHEHUsI MacChl BEIIECTB; 3aKOH d397-4b1a-810a-
COXpaHEHHMS U TIPEBPAICHUS YJHEPTUU cc7bca9e8a0c?backUrl=%2F04%2F11
IPYA XUMHUYECKHUX PEaKITHIX
TenoBbie 3¢ (HEKTH XUMUYECKUX
20 peakuuii. Tepmoxumudeckue
ypaBHECHHUS
Borunciienus mo ypaBHEHUSIM
21 XUMUYECKUX PeaKui u
TEPMOXHUMHUYECKUM YPaBHEHHUSIM
https://lesson.academy-
29 CKOpPOCTh peaKiliiu, €€ 3aBUCUMOCTh content.myschool.edu.ru/lesson/fOch5def-

OT pa3JIMYHbIX (I)aKTOpOB.
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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://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://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11

[TpakTrueckas pabora Ne 1.

23 «BnusiHre pa3nuyuHbIX (HAaKTOPOB HA
CKOPOCTh XUMHUYECKOH PEaKITHI»
24 OO6patumMbie U HEOOpaTUMBIE
peakiuu. XMMUYECKOE paBHOBECHE
https://lesson.academy-
o5 DJIEKTPOTUTHYECCKAS TUCCOIHALINS. content.myschool.edu.ru/lesson/237cdb54-
CunpHbIe U cllabble IEKTPOIUTHI 2787-4817-8330-
6e027b075645?backUrl=%2F04%2F11
Cpena BOAHBIX PaCTBOPOB.
26 Bopmopoansiii mokaszarens (PH)
pacTBopa.

27 Peakmun noaHOrO0 OOMEHA.

28 [M'unponu3 opraHMYecKUX BEIIECTB

29 ['uapoan3 HEOPraHUYECKUX BEIIECTB

OKHCTUTENbHO-BOCCTAHOBUTEIHHBIC https://lesson.academy-
30 peaxiun. BaxHeiiie OKHCTHTEN 1 content.myschool.edu.ru/lesson/8f219cef-
BOCCTaHOBUTEIH /a8a-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-

31 MeToJ1 7eKTpOHHOro Gananca content.myschool.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11

O06o01IeHre U cucTeMaTU3alus
32 3HAHUH 110 TeMe: XUMHUICCKHE
peaxiuu
https://lesson.academy-
33 KontponbHas padota Ne2 mo teme: 1 content.myschool.edu.ru/lesson/34e920c7-

XUMUYECKHUE pcaknuu

f570-45b1-8c7e-
b7989845da49?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11

34

35

Mertauisl, MX TOJI0XKCHUE B
[Iepuoaunueckoii cucreme
XHUMUYECKHX dj1eMeHToB 1. 1.
MeHnpeneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB

OO6mue ¢puznueckue CBOCTBa
MmeTasuioB. [IpuMeHeHre METauIoB B
OBITY U TEXHUKE

https://lesson.academy-

content.myschool.edu.ru/lesson/a0d5bd16-

683e-4ale-8073-
70c604e9c862?backUrl=%2F04%2F11

36

37

38

CnnaBel MetamioB. Kopposust
METaJIOB

DIEKTPOXUMUYECKUN P
HanpspKeHus: Metayios. O0mue
CIOCOOBI OJTYYEHUS] METAJUIOB

O6mmas xapakTepucTrka MetauioB 1A
rpymsl lleproanyeckoi cucteMbl
XMMHMYECKUX 31eMEHTOB. HaTpuii,
KaJIWi: Toy4YeHue, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

https://lesson.academy-

content.myschool.edu.ru/lesson/e7ff8162-

0d4d-40f8-b9f7-
422¢3e710750?backUrl=%2F04%2F11

39

40

OO0m1as XxapakKTepUCTUKA METAIIOB

1A rpynns! [lepuonnueckoit cuctembl
XUMUYECKHX IEMEHTOB. Maruuii u
KaJbIMI: TOTy4YeHue, pusnyeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUN
AoMUHUI: IoTy4YeHue, pusndeckue

U XUMHNYCCKHUEC CBOﬁCTBa,
IMPUMCHCHUA. COC}II/IHGHI/IH AJIIOMHMHHUA

41

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIMHEHUN, UX

https://lesson.academy-

content.myschool.edu.ru/lesson/e7ff8162-
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https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11

IIPUMCEHCHHUEC

0d4d-40f8-b9f7-
422¢3e7107507backUrl=%2F04%2F11

dusnyeckue U XUMUYECKUE CBOMCTBA

42 MEJN U €€ COSIUHEHNH, UX
MIPUMEHEHHUE
duszndyeckre ¥ XUMHUYECKHE CBOMCTBA hitps://lesson.academy-
43 LHHKA 7 6 COIHCH. HX content.myschool.edu.ru/lesson/e7ff8162-
— ’ 0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F11
duznyeckre 1 XUMHYECKHE CBOMCTBA
44 JKelle3a U ero COeqUHEHNH, HX
MIPUMEHEHUE
" https://lesson.academy-
45 g{iﬁi&ﬁgﬁ;&?ﬁ;zﬁ; ngeTHel;}eme content.myschool.edu.ru/lesson/6545ec44-
«MeTarmibn" 34c5-43f6-826b-
a648d7d6fef7?backUrl=%2F04%2F11
46 Pemenue 3a1au pa3HbIX TUIIOB
47 O00011eHNEe U CUCTEMATU3ALIS
3HAHUM 110 Teme: MeTaJbl
Konrtponbnas padora Ne3 o teme:
48 1
MeTtamnsr
HeMeTtamnel, MX OJI0KEHHE B )
TTepHoiecKoii cucTeme https://lesson.academy-
content.myschool.edu.ru/lesson/2390b83e-
49 XAMHYeCKuX daeMeHToB JI. U.
MenzeneeBa 1 0COOCHHOCTH 8935-4c96-hd3a-
25126d9c¢1139?backUrl=%2F04%2F11
CTPOCHHUSI aTOMOB
dusnyecKre CBONCTBA HEMETAIIOB. https://lesson.academy-
50 AnnoTponusi HeMeTauIoB (Ha content.myschool.edu.ru/lesson/2390b83e-

npuMepe Kucjaopoaa, cepsl, pochopa
U YIJIEpOoJ1a)

2935-4c96-bd3a-
25126d9¢1139?backUrl=%2F04%2F11

36



https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11

lanorensl: HaxXOXkAEHUE B IPUPOJIE,

https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff8162-

| e e
' 422¢3e710750?backUrl=%2F04%2F11
Cepa: Hax0XJI€HUE B PUPOJIE,
52 CHocoOBI MOMyYeHUs, PUIUIECKUE U
XAMHUYECKUE CBOUCTBA.
A3or: HaXO0XXICHHEC B IIPUPOACLC https://lesson.academv-
53 CIOCOBHI Oy eHHS @nanec’me . content.myschool.edu.ru/lesson/e7ff8162-
XUMHUYCCKUC CBOﬁCT];a. 0d4d_40f8_b9f7-
422¢3e710750?backUrl=%2F04%2F11
Docop: HAXOAIEHHE B TPHPOE https://lesson.academy-
54 CMIOCOBHI Oy HeHHS (1)1/I3I/Iqec1<ne, . content.myschool.edu.ru/lesson/e7{f8162-
XUMHNYECCKUC CBOI>'ICT]3’8.. Od4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F11
Yraepoa: HaX0KJICHHUE B IIPUPOJIE,
55 CHocoObI OJTyYeHUs!, PU3NYECKUE U
XUMHUYECKHE CBOUCTBA.
KpeMHuuii: HaxoxaeHHe B IPUPOJE,
56 CHOCOOBI OJYYEHUsI, PU3NIECKUE U
XUMHUYECKHE CBOUCTBA.
https://lesson.academy-
57 [IpumeHeHne BaxKHEHIINX content.myschool.edu.ru/lesson/cfb70c37-
HEMETAIUIOB U UX COEIUHEHUI 2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
58 Pemienue 3a1au pa3auyHbIX TUIOB
O0001IeHNE U CHCTEMATH3AIINS
59 3HaHui o teMe «Hemerauiey.

Brluncnenus no ypaBHeHUAM
XUMUYECKHUX PEaKIni U
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TEPMOXUMHUYCCKUEC paC‘IéTBI

[IpaxTuueckas padora Ne 3.

https://lesson.academy-
content.myschool.edu.ru/lesson/7c19b0ba-

60 «Pelenne 3KCnepuMEHTANIBHBIX 34,
110 TeME ”HeMeTaIJ)IJILI”» a ' 7815-4003-B614-
d0ac5b740b3b?backUrl=%2F04%2F11
Kontponbnas pabota Ne4 o remam
61 1 1
«HemeTaminny
Heoprannueckue u opranndeckue https://lesson.academy-
62 xucioTsr, Heopranuieckue u 1 content.myschool.edu.ru/lesson/35¢c2be59-
OpPraHMYeCKHEe OCHOBAHUS 11c6-46c6-910c-
46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-
63 I'eneTnveckas cBs3b HEOPraHUUECKUX 1 content.myschool.edu.ru/lesson/46b429e4-
U OPraHMYECKUX BEIIECTB 931c-43fb-a2ba-
be9eObbeddef?backUrl=%2F04%2F11
Pons xumuu B odecrieueHun
64 JKOJIOTUYECKOM, SJHEPTETUUECKON U 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEIUITAHBI
[IpencraBnenus 06 0OMKUX HAYUHBIX hitps://lesson.academy-
65 HPUHIINIAX MPOMBIILICHHOTO 1 content.myschool.edu.ru/lesson/f5999557-
MTOJTYYCHUS BXKHEHTITX BEIIIECTB 18c8-4853-8340-
588bf830407a?backUrl=%2F04%2F11
66 UYenosek B MUpE BEUIECTB U 1
MaTepHaoB
67 XUMHS U 3J0POBBE UEIOBEKA 1
68 [ToBTOpeHme u 00600IIEHNE KypCa. 1
IloaBenenue UToroB
OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOI'PAMME
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUHU

11

ChopMHUpPOBAHHOCTh TMPEJACTABICHUH O XHUMHUYECKOH COCTaBIISAIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
AUYHOCTH, €€ (YHKIMOHANBHOW T'PAMOTHOCTH, HEOOXOIMMOW JUIs
pelleHrs NPAaKTHUYECKUX 3aJad M OSKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHOMN cpesie

1.2

13

Bnanenune cucremMoil XUMHUYECKMX 3HAHUH, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIAraroIme MMOHSTHS (Monekymna, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCT, CTENEHb OKHUCICHHS, XWMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIpPHBIA OO0BEM, YTIJIEpOAHBIN CKeleT,
(GyHKIIMOHATTLHAS rpynna, panukan, U30MeEpHs, HU30MEPBHI,
TOMOJIOTUYECKHI psAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHCIOPOA- U
a30TCO/ICpXKAIINE COCAMHEHUs], OMOJIOTUYECKH AaKTHUBHBIC BEIIECTBA
(yrnmeBompl, KMpBI, OCJIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOT0 CTpoeHusi opraHumdeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYCCKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJYYEHUHM U O€30MacHOM
WCMOJIb30BAHUM BAXXHEHIIMX HEOPraHWYECKUX U  OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON IEATEIHHOCTH YeIOBEKa

ChopMUpOBaHHOCTb YMEHHUH BBIABIATH XapaKTE€PHbIE MPHU3HAKH
MOHATUH,  yCTAaHABIMBATH WX  B3aMMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIIME IOHATHSA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPAIICHUI OPraHUYECKUX COCUHEHNN

1.4

1.5

1.5

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMHUUYECKYIO CHMBOJIHUKY
JUIS. COCTaBIIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€HHOW) ¢GOpMyaT OpPraHMYECKHX BEIIECTB U  ypaBHEHUU
XUMHUYECKHUX PEaKIINii, U3TOTaBIUBATh MOJEIH MOJIEKYJI OPraHUYEeCKUX
BCIICCTB I WIUIIOCTPAIMU HX XHUMHUYCCKOro W IMPOCTPAHCTBEHHOI'O
CTpOCHHS

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  yCTaHaBIUBATh MPUHAJJICKHOCTH
M3YYCHHBIX OPraHWYEeCKHX BEIIECTB MO HMX COCTaBy M CTPOCHHIO K
ompenenéHHOMYy Kiaccy (TpyIme) COeIMHEHHWH (yrieBOIOpPOMIbI,
KHCIIOPOJ W a30TCOJAEpIKAIUE COSAMHEHHS, BBICOKOMOIEKYISIPHBIC
COCNUHEHMS), JaBaTh WM  HAa3BaHHS 10  CHUCTEMaTHYECKOH

nomenkiarype (IUPAC)

ChopMupoBaHHOCTb YMEHUS OMNPEAETATh BUABI XMMUYECKOH CBS3H B
OpPraHMYECKUX COEAMHEHUSX (OJUMHApHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTh  yMEHHUS MPUMEHATH: TOJOXKEHUS  TEOpUn
CTpoeHusi opranudeckux BemiectB A.M. BbytnepoBa 11t oObscHEHHS
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa W CTPOCHUS; 3aKOH
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COXPAaHCHUS MACChI BCIICCTB

2.1

YrieBoaoposl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE
OpraHuyecKue coequHeHus. BICOKOMOIEKYIspHbIE COSTUHEHUS

ChopMupoBaHHOCTb yMEHUIl NPUBOAUTH TPHUBHUAIbHBIE Ha3BaHMS
OTJENbHBIX OPraHUMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AlleTUJIEH,
STWIEHIJIMKOJb, TJULIEpUH, (eHod, (opManbaerui, aneTaabIerun,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHCIOTa, OJIEMHOBas KHCIOTa,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmaj, LeJUIII03a,
IJIMLIKH)

2.2

ChopMupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bu3MYecKe W XUMHUYECKHE CBOWCTBA THUIMYHBIX TPEJCTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, mertmnOyraguen-1,3, OGenzodn,
METaHOJI, TAHOJ, TUJICHIJINKOIb, TJIMIEPHH, (SHON, areTaabIeTu,
MypaBbUHAsS M YKCYCHasi KHCIOTBI, TJIOKO3a, Kpaxmall, LeJUII0J03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

CdopMHpOBaHHOCTh YMEHHSI WILIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXIY  TUIMYHBIMM  [PEACTABUTEISIMU  Pa3JIMYHBIX  KJIACCOB
OPraHMYECKUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOIUX XUMUYECKUX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpPMYII

2.4

CdhopmupoBaHHOCTH YMCHHUS XapaKTepUu30BaTh HUCTOYHUKHU
YIIEBOIOPOAHOTO CHIPbs (HEDTH, MPUPOIHBIIA ra3, yroib), CIOCOObI UX
nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MMPOTYKTOB MePepadOTKH

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

CpopMUpOBaHHOCTH YMEHUM BIAJETh CUCTEMOW 3HAHHIM 00 OCHOBHBIX
METOJIaX HAay4YHOTO MO3HaHUs, UCIOIb3YEMbIX B XUMHUH MPH U3YUCHHUH
BEIIECTB W XUMHUYECKUX sBJIeHUW (HaAOMIOIEHHE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIE
XUMUYCCKHE 3HAHWS I TPHHITHS PENICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

ChopmupoBaHHOCTh YMEHHI COONIOAaTh TpaBHIa MOJB30BAHUS
XUMUYECKON TIOCYJOM W JTabOopaTOpHBIM O00OpYTOBaHHMEM, a TaKXKe
npaBmiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU
T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB

3.3

3.4

CpopMHUpPOBAaHHOCTh YMEHHH IJIAHUPOBATH M BBIMOIHATH XUMUYECKUN
HKCHEPUMEHT (IPEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHuH,
MOJTyYeHHE 3TUJIEHA U U3yYeHHE er0 CBOWCTB, KAUECTBEHHBIE PEaKIHH
OpraHu4Y€CKUX BCHICCTB, ACHATypalusd O€eJIKOB Ipu Harp€BaHuU,
L[BETHBIE PEaKIUU OEJIKOB) B COOTBETCTBUU C TMPABUIAMHU TEXHUKHU
0e30MacHOCTH Tpu OOpalleHUH C BElIeCTBaMU U JIaOOPaTOPHBIM
000pyZI0BaHUEM; MPEICTABIATh pe3yabTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucud ypaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

CdopmupoBaHHOCTH YMEHUI TPOBOJAUTH BHIYUCICHUS 110 XUMHUECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKITUH)

3.5

ChopMHUpOBaHHOCTH YMEHHI KPUTHYECKH aHaJM3UPOBAThH
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3.6

11 KJIACC

XUMHYECKYI0 HH(POPMAIUIO, TMOJy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB
(cpenctBa MaccoBoii nH(popmaruu, ceth IHTepHET U npyrue)

ChopMupoBaHHOCTb yYMEHUH COOJIOAATH MpaBHJa SKOJIOTMYECKH
1eJ1eco00pa3HOro MOBENEHUS B OBITY W TPYAOBOW NEATEIHLHOCTH B
LEJIAX COXPAaHEHHsI CBOEro 3/I0pOBbSl M OKPYXKAIOLIEH HpUPOAHOMN
Cpelpl, OCO3HaBaThb ONACHOCTb BO3JCHCTBUS Ha KUBBIE OPraHU3MbI
OIpeNIeIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas CMBbICI MOKa3aTels
[IAK (upenenbHO AONYCTUMOM  KOHLIEHTpALUMHM), IMOSCHATH Ha
IIPUMEPaxX CIOCOObl YMEHBIIEHUS U IMPEJOTBPALCHHUS HUX BPEIAHOTO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

Kona
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peAMeTHBIE PE3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUHU

11

Brmagenne cucremMod XMMHYECKMX 3HAaHHW, KOTOPas BKJIFOYAET:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUHl  3JIEMEHT,  aToM,
ANEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3J1eKTPOHHBIC OPOUTAIH ATOMOB,
HOH, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTENEHb
OKHCJICHHs, XMMUYECKas CBA3b, MOJIb, MOJIIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIbl XUMHYECKUX peakLui
(OKUCITUTENbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHJAOTEPMHUYECKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOIIMTUYECKAs ~ JUCCOLMALUSA, OKHUCIMTENb, BOCCTAaHOBMTEID,
CKOpPOCTh XMMHYECKOM pEaKlMH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHbI (TE€OpHs 3JIEKTPOIUTHUYECKON auccormanuu, llepuonuueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOIMYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEeHMH U O€30IaCHOM HCIOJIb30BaHUM BaKHEHUIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY W MNPAKTUYECKOW AEATeNbHOCTU
4eJIoBeKa

1.2

1.3

14

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTepHblE MPU3HAKU U
B3aMMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IIOHATHSA IIPpU ONHMCAHUM CTPOEHUS MW CBOMCTB HEOPraHWYECKHX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aMMOCBSA3b XUMUYECKHUX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

BnageHne OCHOBHBIMH METOJAaMH HAay4HOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoaeHue, H3MEpeHHue, SKCIEPUMEHT,
MOJIETUPOBAHUE)

ChopMupoOBaHHOCTh YMEHHUH ONpEAEATh BaJCHTHOCTh M CTENEHb
OKHUCJICHHS XUMHUYECKHX DJJEMEHTOB B COCIUHEHMSIX pa3IU4YHOIO
cocTaBa, BMJl XHMHUYECKOW  CBSI3M  (KOBaJE€HTHAs, MOHHaf,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCIUHEHUSAX, TUI KPUCTAITIMYECKON
pPEIETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAs,
MEeTaJUTHIeCKas)

1.5

CdopmMupoBaHHOCTh YMEHUN OMpPEAENATh XapakTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COECAMHEHUN
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1.6

ChopmupoBaHHOCTE ~ YMEHHS  KJIACCH(UIMPOBATh  XMUMHYECKUE
pEaKIyy M0 Pa3IMYHBIM NMPU3HAKaM (YUCITY M COCTaBY PearnpyroIix
BEIIECTB, TemIOBOMY J(h(]eKTy peakiuu, HW3MEHEHHUIO0 CTereHel
OKHCIICHHS ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO
KaTaJu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pPa3JIMYHBIX THUIIOB, IMOJHBIE WU COKpAIICHHBIE YpPaBHEHUS pPEaKUUN
HOHHOTO 00OMEHA, YUUTBIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIMH UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX BEILIECTB

1.9

CpopMHUpPOBAaHHOCT, YMEHUW PACKPBIBATH CYIIHOCTh OKHCIHTEIIBHO-
BOCCTAHOBHTEJIBHBIX peakiuii MOCPEIICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3THX peaKluii

1.10

1.11

CpopMHUpOBaHHOCT, yMEHUH OOBACHITH 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKOH peaklny OT pa3iNdHbIX (haKTOpPOB

CpopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunnun Jle Hlatenbe)

OO6m1ast 1 HeOpraHU4vecKask XUMHs

2.1

2.2

2.3

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIici [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CHUCTEMATU3HUPYIONIYIO,  OOBSICHUTEIBHYID U  IPOTHOCTHYECKYIO
GbyHKITIN

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 14 mnepuonos Ilepuoanueckoit
cucrembl xumMuueckux dneMmeHToB J[.MI. MeHnneneeBa, HCHONIb3ys
MOHATHS  «S-, P-, O-3JEKTPOHHBIE OPOUTAINY, <«IHEPTETUYECCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnnam
[Tepuoanueckont cucremsl XxuMuieckux 31ueMeHToB .M. Menneneesa

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHWUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOATBEPKAATh  CYIIECTBOBAHHE  TE€HETUYECKOM  CBS3M  MEXKAY
HEOPTraHWMYECKUMU  BEUIECTBAMH  C  TOMOIINBI0  YypaBHEHUH
COOTBETCTBYIOIIUX XUMHUICCKUX PEAKITUI

2.4

2.5

ChopMHUpPOBAaHHOCT,  YMEHHMH  YCTaHABIMBATH  MPHUHAIICKHOCTH
HEOPraHWYECKUX BELIECTB MO HUX COCTaBY K OIPEAEIEHHOMY KJaccCy
(rpynme) coenuHEHUM (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUThI,
OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COITH)

ChopMupoBaHHOCTh YMEHUH MCIIONB30BaTh XMMUYECKYI) CHUMBOJIUKY
IUIE  cocTaBleHHss (OpPMYJT BEIIECTB W ypaBHEHHH XUMHUYECKUX
peakuumii, cucrematnueckyto Homenknatypy (IUPAC) u tpuBuaibHbIe
Ha3BaHUSl OTIEIBHBIX HEOPraHWYECKUX BemecTB (yrapHblii Tas,
YIJIEKUCIIBIA Ta3, aMMHaK, Tram€Has W3BECTb, HETAlIEHAas W3BECTb,
MUTHEBAS COJA, TUPUT U JPYTHUE)
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2.6

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME  TCHETUYECKOW  CBS3U  MEKIY
HEOPraHWYECKUMHU  BEIIECTBAMH € IOMOIIBIO  ypaBHCHHU
COOTBETCTBYIOIIUX XUMUIECKUX PEAKITUI

2.7

2.8

ChopMupoBaHHOCTh YMEHHI TJIAHUPOBATH M BBITIONHATH XUMUYCCKUIN
IKCIIEPUMEHT (Pa3JIOKEHUE IEePOKCHAA BOJOpPOJAa B MPUCYTCTBUH
KaTaJlu3aTropa, ONpelesIeHUe CpPe/ibl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOPA, BIHMSHUE PAa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XHMHYECKOH peakIuy, peakuud HOHHOro oOMeHa,
Ka4eCTBEHHBIC PEaKkIMy Ha cyiab(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTUOH aMMOHMUs, PCHICHHUC JSKCICPUMCHTAJIBHBIX 3aJad IO TEMaM
«Mertamte» u «Hemeramib») B COOTBETCTBHU C MPaBHIAMU TEXHHUKH
0€30MacHOCTH NpU OOpalleHUMH C BeUleCTBaMM MU J1a0O0paTOPHBIM
000pyIOBaHUEM; NPEACTaBISATH pE3YJIBTaThI XHUMHUYECKOTO
9KCIepuMeHTa B (OopMe 3aliCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyIHPOBATH BEIBOABI HA OCHOBE ITHX PE3YJIHTATOB

ChopmupoBaHHOCTh YMEHHI COONIOAATh TMpaBWiia IOJTb30BAHUS
XUMHUYECKOM TOCYI0M W J1abopaTopHBIM OOOpYAOBaHUEM, a TaKkKe
mpaBmiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
IO BBITTOJIHEHUIO 1a00PaTOPHBIX XUMHUYECKUX OIBITOB

2.9

CdopmMupoBaHHOCTH YMEHHI XapaKkTepPU30BaTh XUMHYECKHE
MIPOLIECCHI, JISKAIIUE B OCHOBE MPOMBIIUIEHHOTO TMOTYyYEHUS! CEpPHOMN
KHMCJIOTHI, aMMHaKa, a TaKkke c(pOpPMUPOBAHHOCTH IPEACTaBICHUI 00
Oo0ImMX HayyHbIX MPUHLUUIAX M  OIKOJOTHYECKUX Mpobdiemax
XUMHUYECKOT0 IPOU3BOJICTBA

3.1

XUMHUS U )KU3Hb. PacyéThl

ChopMupoOBaHHOCTh NPEACTABICHUH O XMUMHYECKOH COCTaBIISAIOIIEH
€CTECTBEHHOHAyYHOW KapTHUHBI MHpa, pPOJIM XUMUU B [O3HAHUU
SBIIGHUH TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelieHus] NPaKTUYEeCKUX 3a7ad U SKOJIOTHYECKM OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON cpesie

3.2

CdopmupoBaHHOCTH yMEHUI KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIio, MOIy4aeMyl0 U3 Ppa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBO KOMMYHHMKaIUU, ceTb IHTEpHET U ipyrue)

3.3

3.4

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOJATh TIPABHJIA JKOJOTHYECKU
11eJ1ec000pa3HOro TMOBEAECHUS B OBITY M TPYIOBOM JAEATENbHOCTH B
LEIAX COXPAaHEHUs CBOETO 3J0POBbSI M OKPYXKAKOLIEH NPUPOIHON
Cpelbl

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHUMAs cMbIch nokazarens [1/IK, moscHsaTh
Ha MpUMepax CrocoObl YMEHBIICHHUS U MPeIOTBpAIEHHUs] UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEeKa

3.5

C(I)OpMHpOBaHHOCTB yMCHHf/'I IIpOBOAUTD BBIYHCIICHUA C
HCIIOJIB30BAHHUEM IIOHATHA «MACCOBasA J0JIsI BCUICCTBA B PacCTBOPCH,
O0OBEMHBIX OTHOIICHHH Ta30B opru XUMHYCCKUX PCAKOUAX, MACChI
BCIIECTBA HJIN 00BEMa Ta3oB Mo HN3BCCTHOMY KOJHUYCCTBY BCIICCTBA,

43




Macce Wi 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOro 3¢ (eKkra peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEILECTB, IPEBPALLCHUS U COXPAHEHUS SHEPTUH
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10 KJIACC
Kon
1

11

1.2

1.3

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Teopernueckre OCHOBbI OPraHU4eCKOW XUMHH

[Ipenmer opranuueckoil XuMuu: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MarepuaioB. Teopusi CTPOCHHUS OPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyiIbl OpraHMYeCKHX BemlecTB. ['omMonorus, wu3oMepus.
Xumuueckasi CBsI3b B OPraHUYECKUX COCAUMHEHUSX — OJMHAPHBIE U KpaTHbHIC
cBs3u. [IpencraBienue o Ki1accupUKauy OpraHudecKiX BEHIECTB

Homenknarypa opraHuyeckux COeIMHEHUHN (CHCTeMaTHuYecKas) U TPUBUAIbHbBIE
Ha3BaHUs BOXKHEUIIINX MPEJICTABUTEINICH KJIACCOB OPTaHUYECKHUX BEIIECTB

2.1

2.2

YrieBogopoibl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUM psiji. MeTaH U 3TaH — poCTeime
MPEJICTABUTEIM alKAHOB: (DHU3MYECKHME M XWMHUYECKHE CBOMCTBA (pPCaKIUu
3aMeIeHUs U TOPEHUs), HAXOXKICHHUE B IPUPOJIC, TIOTyYEHHE U IPUMEHEHHE

AJKeHBI: COCTaB U CTPOCHHE, FOMOJIOTMYECKHH psf. ODTWIEH M NPONWIEH —
MIPOCTEHIINE MPEICTABUTENIN AJIKEHOB: (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu THJIPUPOBAHUS, TallOTCHUPOBAHUSA, THApAaTallUd, OKHUCICHHUS U
MIOJINMEPU3ALIUH ), IOJyYEHUE U IPUMEHEHHE

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHelne
XMMHYECKHEe CBOMCTBa (peakuus noiauMepusanun). IlomydyeHue cuHTETHUECKOTO
Kay4yKa U pe3UHbI

2.4

2.5

2.6

3.1

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMKA TpeACTaBUTENb aJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MUECKUe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAaHMSI, THIPATALINY,
TOpPEHMS), TOJIyYEHUE U IPUMEHEHUE

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MUECKHE U XUMHYECKHE CBOWCTBA
(peakuuu raJoreHupOBaHMs M HUTPOBAHUS ), MOTyYeHHUE U TpuMeHeHue. Tomyou:
COCTaB, CTpoeHHE, (u3Myeckue W XHUMHUYECKHE CBOWCTBa  (peakuuu
TaJIOTEHUPOBAHUS WU HUTPOBaHUs), TOJy4eHHE M TpUMEHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTmyeckas CBsA3b MEXAY YINIEBOAOPOAAMH, NPHUHAMICKAIIMMHU K
pa3IMYHBIM KJlaccam

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil a3 u monyTHeIe HeTIHbIE
ra3el. Hedth u e€ mponcxoxaenne. CriocoOsl mepepaboTku HePTH: MeperoHka,
KPEKHHT (TepMUYECKHI, KaTalTuTU4eCKHii), muponu3. [IpoaykTel mepepaboTKu
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yronb u
MIPOJYKTHI €T0 MepepadoTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKuUC COCANHCHUA

[IpenenpHble OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTpOeHHE, (pruzndeckue
U XUMHYECKME  CcBOWcTBAa  (peakuMM C  aKTHUBHBIMH  MeTajlslaMH,
raJJOTeHOBOJIOPOJIaMH, TOpEHHE), MpUMEHEeHHe. BoJopoJHbIE CBS3U MEXIY
MOJIEKYJIAMH CIUPTOB. J[eICTBME METAHOJIAa M DTAHOJIA HAa OPraHU3M 4YeJIOBEKa.
MHoroaToMHbI€ CIUPTHL. DTUICHIJIMKONb U TIHUIEPHH: CTPOCHUE, (PU3NIECKHEe U
XUMHUYECKHE CBOMcCTBa  (B3aMMOJEMCTBME CO  WIGJIOYHBIMM  MeETajlslaMu,
KauecTBEHHasl peakuus Ha MHOIOATOMHbIE cIUpPTHI). JleiicTBUe Ha OpraHu3M
4enoBeKa. [[puMeHenne rauneprHa U 3TUICHITIMKOIIA
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3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

@DeHoT:  CTpOCHHE MOJICKYJbl, (U3MUECKHe W XHMHYECKHE CBOICTBa.
Tokcuunocts penona. [lpumenenue penona

Anpaeruipl ¥ KeToHbI. DopMaIbACTUI, alleTAIBACTH: CTpOeHHE, (U3HICCKUE H
XUMHUYECKHE CBOMCTBA (pPEaklUM OKUCIEHUS U BOCCTAHOBJICHMS, KaUECTBEHHBIC
peaKIym), MoTydeHUuEe U IPUMEHEHNE

OAHOOCHOBHBIE TpeAeTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTPOCHHUE, (PU3HUECKUEe U XMMHUYECKHE CBOMCTBA (CBOICTBA, o0IIMe IS
Kjlacca KHUCJIOT, peakius »TepuduKanuu), TMOJydyeHHEe ¢ IpHUMEHEHHeE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX
KHCIOT. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JeicTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
a¢upoB. Kupsl. ['maponus xupoB. Ilpumenenue xupoB. buonoruueckas poib
KHUPOB

VYrneBojabl: cocTaB, Kiaccuukaius yriaeBoaoB (MOHO-, AW- U TOJHCAXapHIIbI).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
(busnyecKre 1 XUMHUYECKHE CBOMCTBA (B3anMoelicTBue ¢ ruapokcumaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHUE,
Opo’KeHHE TJIFOKO3bI), HAXOXXJICHHE B IMPUPOJEC, NPUMEHEHHE, OHOJOorHvecKas
poib. ®otocunTes. @pykro3a Kak u3oMep IIOKO3bl. Kpaxman u 1mesmnoao3a Kak
MpUPOAHbIE ToaUMepbl. CTpoeHHEe KpaxMania M IeUTIJIo3bl. Dusmueckue u
XUMHYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, KaYeCTBEHHAs PEAKIIHS C HOJIO0M)

A30Tcozlep>i<amne OpraHn4CCKHUC COCAMHCHUA

AMUHOKHUCIOTHL KaKk amMQoTepHble OpraHuyYecKkue coequHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpuMepe IuiuHa). buonormdyeckoe
3Ha4YE€HHE aMUHOKHUCIOT. [lenTuasl

benkn Kkak mpUpPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBONCTBA OEIKOB:
THJIPOJIN3, ACHATYypallks, KaUeCTBEHHbIE PeaKkIMM Ha OeJIKH
BBICOKOMOJIEKYIISIPHBIE COEMHEHMSI

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUIH: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb OJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEOUHEHUM —
IMoJIMMEpHU3alA U ITOJUKOHACHCAIIHUA

5.2

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB W HUX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yykoB. [loirydeHrne CHHTETUYECKOTO KaydyKa U pEe3UHBI

11 KJIACC
Kon
1

11

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

TeopeTnyeckre OCHOBbI XUMUHU

Xumuyeckuit snemMeHT. AToM. SInpo atoma, W30TOMBI. DIEKTPOHHAs 000JI0YKa.
3HepFeTI/IquKHe YPOBHH, IMTOAYPOBHHU. ATOMHEBIE Op6I/ITa.]'II/I, S-, p-, d-3J'IeMeHTI)I.

OcoOeHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OPOUTANISAM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX 31eMeHToB J[.1.
MenpeneeBa. Csa3p mnepuoanyeckoro 3akoHa M llepuonnueckoil cuCTEMBbI
xuMHuueckux asieMeHToB J[.M. MenpgeneeBa ¢ COBpEMEHHONW TEOPUEU CTPOEHUS
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aTOMOB. 3aKOHOMepHOCTI/I U3MEHEHHMSI CBONCTB XHMHYECKHX DIIEMEHTOB MU
O6p33y€MBIX HMHU IIPOCTBIX MW CJIOXHBIX BEIICCTB IIO I'pyIIaM H IICPHOOJaM.
3HauecHUE NEpUOANYCCKOI0 3aKOHA B Pa3BUTHU HAYKU

13

14

1.5

1.6

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIbBl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIPHAsT W TOJspHas, HWOHHAs, MeTaindeckas). VIoHBI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHsl KOBAJICHTHOW XUMHUYECKON CBSI3U
(oOMEeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoHas cBs3b

BanenTHOCTS. BJICKTpOOTpI/II_[aTeJ'II)HOCTB. CTeneHb OKHUCIICHUS

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. TWUIbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMICTBa
BEIIECTB OT THUIMA KpUCTAJUIMYECKOM pewérku. IloHsaTHe O JucnepcHbIX
cucremax. VIcTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBasi J0Jsl BEIECTBAa B
pacTBope

Knaccn@nxaunﬂ HCOPraHUYCCKUX COGﬂHHeHHﬁ. HOMCHKHaTypa HCOPraHU4CCKUX
BCIICCTB

1.7

1.8
1.9

Xumuyeckas — peakiusa.  Krnaccudukamuss ~— XMMHUECKUX — peakluii B
HEOPraHUYeCKOW M OPraHMYEeCKOM XMMHUHU. 3aKOH COXpPAaHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHUs U IPEBPALLECHUS SHEPTUHU IPU XUMUYECKUX PEaKLUAX
CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pPa3IUYHbIX (PAKTOPOB

OOparumble peakuuu. XuMudeckoe paBHoBecue. DakTophl, BIHAIOLIME HA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

DnexTponuTrueckas auccouuanus. CuiabHble W ciadbie aekTponuThl. Cpena
BOJIHBIX PAcTBOPOB BEIIIECTB: KKCJIasl, HEUTpaIbHAasl, IeJI0YHas. Peakiium HOHHOTO
oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE p€aKkuuu

2.1

Heoprannueckas xumus

Hewmerannsl. [lonoxenne HemeramioB B Ilepuoanueckoi cuctemMe XMMHUECKHUX
anemenToB JI.M. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MPUMEPE KUCIOPO1a, CEPHI,

tdocdopa u yriepona)

2.2

2.3

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TallOTEHOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COEAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIMUX  KHUCJIOT, BOJOPOJHBIX coenuHeHuit). I[lpumenenue
BaXXHEHIITNX HEMETAJJIOB U UX COCINHEHUIN

Meramnbl. [lonoxenue wmeramioB B Ilepuoguyeckoit cucteMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0UEK
aToMoB MeTauioB. Obuue gusudeckue cBoiicTBa MeTawioB. CIlaBbl METaJIOB.
DIEKTPOXUMHUYECKUH PsiJi HANPSYKEHUHA METAJLIOB

2.4

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAUIOB (HATpHUM, Kalui, KalbIHi,
MarHui, adlOMHMHUH, IIUHK, XpOM, JK€le30, MeIb) M UX coeauHeHuil. OOmme
CHocoObI MOJTy4YeHHs] MeTaLIoB. [IpruMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JINIHBIM
KJj1accaM

XUMHUS U KU3Hb

3.1

Pone xuMum B oOecredeHWH SKOJOTUYECKOW, SHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [IOHSATHE O HAYyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKLIUN
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3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLUIAX MPOMBINUIEHHOTO MOTYYEHUS
Ba)XHEHIINX BemecTB. YenoBeK B MUpE BEIIECTB M MaTEpUalIOB: BayKHEUIIHE
CTPOUTENIbHBIE MAaTEpUaNbl, KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKH, CTEKIIO,
KepaMHKa, MaTepuaibl JUIS DJICKTPOHUKH, HaHOMAaTEPHalbl, OpPraHUYecKHUe M
MUHEpaJIbHbIE yI00peHuUs

3.3

XuMHsT W 300pOBBE YEJIOBEKA: IMpaBWia HCMHOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MCITOIB30BaHUS MPErapaToB OBITOBON XUMHH
B IIOBCEHEBHOU KU3HU
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 YAEHUKA

* Xumus, 10 kmace/ T'abpuensia O.C., O01mecTBo ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerenne»
* Xumus, 11 xmace/ T'abpuensa O.C., OOmecTBO ¢ OrpaHHYEHHOM OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oomectBo «M3narensctBo «IIpocBenienner

METOANYECKHUE MATEPHAJIBI 1J151 YYUTEJIA
1. O.C.T'abpuemnsn, I'.I".JIpicoBa «Xumust Metoauueckoe ocodue — 6a30Bblil ypoBEeHb)» - M.

Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «OO011as XuMus B TeCTax, 3agavyax, ynpaxaeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, I1.H.bepeskun, A.A.YVmakosa «Xumus 11 kinacc: KoHTposibHbBIE 1
pOBepOYHBIC PadOTHI K yueOHHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonbHas kHura s
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHura st
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensH, I1.B.Pemeros, N.I'.OctpoymoBa «3agauu 1o XUMUHU U CIIOCOOBI UX
pewerus» - M.: «/Ipoday», 2021rox.

7. B.I'. JlenucoBa «Xumus 11 knacc noypounslie miansl no yue6Huky O.C.I'abpuensina,
I'.I".JIpicoBoii» - Boarorpan» Yuurens 2018roa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JInako «Tectel mo xumuu 11 kiaacey, - M.: Dk3aMeH,
20109r.

9.9. O.C.I'abpuensH, U.I".octpoymMOB «XUMHUECKUH HKCIIEPUMEHT B mikoje 11 kimacey; - M.:
Hpoda. — 2019 ron.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://him.1september.ru Exunas xomtekuus LIOP: TIpenmeTHas KOIEKIHsS « XUMUSD)

https://lesson.academy-content.myschool.edu.ru/04/10
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:
xumust. Komneknus Poccuiickoro o01eo0pa3oBaTesibHOTO MmopTalia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast omumnuaza NKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Oprannyeckast XUMHsL: SJIEKTPOHHBINA YICOHHUK JIJISI CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH yIEeOHHK
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/1
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