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MNOACHUTEJIBHASA 3AIIMCKA

[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 o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanun 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
«Xumusa» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIM KOHLIENTYaJIbHBIE IMOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCS HEOThEMJIEMOM YacThbl0 HUX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHPOBO33PEHUS M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
oO1rero obpa3oBaHusl Cpe/ICTBAMH YY€OHOTO TIpeaMeTa «XUMUS», COJAEPKaHUE U MOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
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.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PallMOHAILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LETOCTHOIO MPEACTaBIECHUS
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHasi XUMUsSI Kak HayKa cO3uJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha peIIeHHe INI00ANbHBIX MPOOJIeM YCTOHUMBOTO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
NIPOIOJDKEHHST 00pa30BaHMs B PA3IMYHBIX 00JIACTIX, HE CBS3aHHBIX HETTOCPEICTBEHHO C XHMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKIIOUEHUEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
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
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB IO
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
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 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeOpraHWYecKass XUMHUS» 00YJaroIIUMCs TMPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUHN O BaXHEHMINX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAaX 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 MPHUKIAAHON XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIIOKEHUN XUMHUH, [TOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEIOBATEIbCKUX 3a7ad. B 1enom copepkaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€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 IPUPOIHBIX SBJICHUM MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (OPMHUPOBAHUE YHHBEPCAIBHBIX YUEOHBIX JEHCTBHM, MMEIOIIUX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



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

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPaIUIIMOHHO Tpu3HAETCST (QOPMUPOBAHHME OCHOB XUMHUYECKOW HAyKu Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUEeHHUs MIPEeIMETa SBJISETCS BIIOJIHE OMPaBJAaHHbIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YeHHS TpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CoCTaBIsIOLIECH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSTHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIAX IMO3HAHUS BEIICCTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX JUIS MPHOOPETEHUS YMEHHI OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHUEM TMpaBui 0e3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA MEJIeH W 3aJad U3y4eHUs MpeaMera B
porpaMMe Mo XMMHH YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obOpaszoBanusi. CeroiHs B MPENoJaBaHUM XUMHUHU B OOJbIIEH
CTCTICHH OTMAETCS TPEINOYTCHUE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OOydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 He HAOOpOM 3HAaHUMU, a (HYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKUX 3a7au.

B cBsa3u ¢ 3TMM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHUPYIONIEe 3HAYCHUE
nproOpeTaroT TaKKUe el U 33aa9H, KaK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS  MHpA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBA3aHHBIX C BEIIECTBAMH U UX TPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JESATSIIBHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B IO3HAHWW XHWMHUH, a TaKXKe IS OICHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTaHU3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BHUTHE MTO3HABATEIIBHBIX HHTEPECOB, MHTECIICKTYATLHBIX U TBOPUYECKUX CITOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
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COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINHA XUMHUYECKOTO
COJIEp/KaHUs;

dbopMupoBaHUe U pa3BUTHE Yy 00YYAIOUINXCSA aCCOIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJI0/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydYalomUXCs YOSKIEHHOCTH B TYMaHHUCTHUYECKON HaNpaBIEHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOrO OTHOIICHUS K TPUPOJE H CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIOB30BAHMSI MOTYYCHHBIX 3HAHUH JJIST IPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B y4yeOHOM mtane cpeanero oOuiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 001acTi «ECcTeCTBEHHO-HAYUHbBIE TTPEIMETHI».

OOGree 9nCIIO 4acoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).

«Pabovass nporpamma cpopmMupoBaHa ¢ y4éToM padouyeil NporpaMMbl BOCIIUTAHUSD).

BocnuTtaTtenbHbIN OTEHITUAT npeamMeTa «XUMUS» pealIn3yeCTCA 4€pe3:

e MpHBIEYCHHE BHUMAHHUS O0YJAIOIINXCA K IEHHOCTHOMY aCIEeKTy M3Y4aeMbIX Ha YpOKax
SBJICHUH, OpPraHU3alUI0 UX paboOTHl € MOJy4aeMOl Ha YpOKe COLMANbHO 3HAYMMOMN
uHpOpMalell — WHUIMHPOBAHUE €€ OOCYKICHWS, BBICKA3bIBAHUS OOYYaIOUMMHCS
CBOET'0 MHEHHS 110 €€ MOBOJY, BBIPAOOTKH CBOETO K HEMl OTHOILIEHUS;

e JIEMOHCTpAlMI0 OOy4YarolUMCSi IPUMEPOB OTBETCTBEHHOI'O, I'Pa)/IaHCKOIO MOBEIEHUS,
IPOSIBJIIEHUS] YEJIOBEKOMIOOUsT U J0OpOCEpAEYHOCTH, uepe3 MoA0Op COOTBETCTBYIOIIUX
TEKCTOB JJIsl YT€HHUsI, IPOOJIEMHBIX CUTYAIH 1151 0OCYX/IEHUS B KJIacCe;

e TIIPUMEHEHHE Ha YypOKaxX WHTEPaKTHUBHBIX (opM paboTbl C OOYYarOIIUMHUCS:
MHTEJJIEKTYaJIbHBIX UTP, CTUMYJIMPYIOIIUX IT03HABATEIbHYI0 MOTHBALUIO O0yUYarOIInXCs;
JUJIaKTUYECKOTO Tearpa, [IJ/le IOJNydeHHble Ha YPOKE 3HaHUS OOBITPHIBAIOTCA B
TeaTpaJbHBIX MOCTAHOBKAaX; JUCKYCCHUH, KOTOpBIE Nal0T OOydaromMMCs BO3MOKHOCTb
nproOpecTH OMbIT BEAECHUS KOHCTPYKTUBHOTO JIMAJIOTa; IPYNIOBONH paboThl UM pabOThI
B Mapax, KOTOpble ydaT OOydYaromMXCS KOMaHJHOW paboTe M B3aUMOJEHCTBUIO C
JpYTMMH 00Yy4arOIUMUCS;

e UHUIMHUPOBAHUE M TOJJIEPKKY HCCIEI0BATEIbCKONW JEATEIbHOCTH OOYYaloIUXCs B
pamMKax peanus3aliy UMU WHIUBUAYAIbHBIX U IPYIIOBBIX HCCIEI0BATENIbCKUX TPOEKTOB,
YTO JJacT 00YYaIOUIMMCS BO3MOXHOCTh TPUOOPECTH HABBIK CAMOCTOSITEIIBHOTO PELICHHUs
TEOPETUUECKON MpoOIeMbl, HaBBIK T'eHEPUPOBaHUS U 0hOpMIIEHUSI COOCTBEHHBIX HJIEH,
HaBBIK YBaKUTEJIBHOTO OTHOILEHHS K YY>KUM HJesiM, OPOPMIICHHBIM B paboTax APYrux
uccienoBarenei,  HaBbIK  MYOJWYHOTO  BBICTYIUIEHUS  Tepea  ayJauTOpHeid,
apryMEeHTHPOBAHMSI U OTCTaNBaHUS CBOEM TOUKH 3pEHHUS


https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUA. CTpyKTypHbIe (OPMYIJBI OPraHUYECKUX BellecTB. [omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) M TpPUBHAIBHBIE HAa3BaHUSA BAKHEUIINX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HAONIOJCHHE U ONHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJCTAaBUTENN aJKaHOB: (U3MYECKHE U XHMHUYECKHE CBONCTBa (peakiuH 3aMelleHUus U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpOBaHUS, TUAPATALIMHU, OKUCIICHHS U TIOJIMMEpU3allun ), MOJydeHHe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pu3MUECKUE€ U XUMHUUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIAY YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MIPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1acTMacc, KayduykoB U pe3uHbl, koyutekiun «HedTte» u «Yronb», MoaenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM TMPOJAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (peakUUU C AKTMBHBIMU METaJNIaMH, I'aJIOT€HOBOJOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs 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. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIHS YIIeBOAOB (MOHO-, TU- U Mojaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PeaKkus ¢ HOJIOM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoMm menu(ll)), ampmerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbuncnenuss Mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm@OTepHble OpraHuyeckue coeauHeHus. dusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NpupoAHBIE BBICOKOMOJEKYJSApHBIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBA OEJKOB: THIPOJIN3, JEHATypaIus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokoMo/IeKyJIIPHBIE COEIUHEHHU S

OcCHOBHBIEC TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJMMEPU3alUH, CPEOHSAs MOJIEKyJsipHass Macca. OCHOBHBbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHNUN — IIOJIMMEpPU3aLUs U IIOJTUKOHIECHCALUs.

OKCHepUMEHTAJIbHBIE METO/Ibl M3Y4YEHMsI BEUIECTB U MX MPEBPAILICHUN: O3HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISIETCSI 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, TaKk U
IOHSITUH, ABJISAIOLIMXCSA CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOJAUIHOCTh, HAOIIOJCHHE, HW3MEpEHUeE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

Bbuonorus: xinerka, opranusM, Ouocdepa, oOMeH BemeCTB B OpraHu3me, (OTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHOJIOTHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO ITUTAaHUs, MOIOILIUE CPEICTBA,
JIEKAPCTBEHHBIEC 1 KOCMETHYECKHUE ITpenaparsl, MaTeprabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemerTs. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsI U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 0Opa30BaHUs KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBPALLCHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
MOHHOTO OOMeEHa), MpOoBeleHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHSATHUS «MAcCCOBAasi 0JI BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMHAYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpPAILCHUI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPELIEHUE HKCIEPUMEHTAIbHBIX
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3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHuu HKOJOTMUECKOM, SJHEPreTHYeCKOM 1 MUIEeBOi O€3011aCHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOI0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJI OTJEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, HEpPrus, macca, aroM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOII,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMLBI 10 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM aAisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE CpelHero oomero oOpa3oBaHHA
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOCKIACHHU JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMHUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MTO3HABaTEIbHbIX 3a/1ay, BHITOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U PAKTUKOB,;
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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 CO3HAHMSI, STUUECKOTO IOBEJICHHUS;

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

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3TUX 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 MpaBUl 0€30MacHOro OOpallleHusi ¢ BEIeCTBAaMHM B OBITY, ITOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

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

OCO3HAHMsI IOCIEACTBUI U HENpPUATUS BPEAHBIX HpPUBBIUEK (YHOTpeOJEeHUs aJIKOrouisd,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PEIIEHWU MPAaKTUYECKUX 3a/4ad COLMAJIbHOU
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, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOM AESATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYeCcKOro BOCIIMTAHMSA:

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

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHHS HEOOXOJMMOCTH HCIOIb30BAHUS JTOCTHKEHUN XUMUH JUIsl PEIlIEHUs] BOTIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarollel NPUPOIHOMN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBHUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;
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NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUM JUIsI COBPEMEHHOW LMBWIM3AalUMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNUIEeBOM U HKOJOTMYECKOM Oe30macHOCTH, B Pa3sBUTHM MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUI OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUSA AJIS peLeHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMS MHUPOBO33PEHUS OO0YYArOMIMXCS MEXAUCLHUIIIIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, HaY4YHbIH (akT, IPUHLMUII, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COITMATbHOM KOMIIETEHITUN 00YyJarOIXCsl;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSTENILHO (OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,

COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;
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UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIATH
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 MO3HAHUSA, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
IIO3HABATENIBHBIX U MPAKTUYECKUX 3a/ad, MPUMEHSATh Ha3BaHHBIC MOJEJbHbIC IPEICTABICHUS
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 3aJauyd  MCCIEJOBAHHUSA, MCIOJIb30BaTh IIOCTABJIECHHbBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

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

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAyYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynHupoBaTh 3ampochl M TNPUMEHATh Pa3IMUHbIE METOMAbl NpPH IOHCKE U OTOOope
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

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

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIbHYIO (OpPMY IpeiCTaBiIeHus WHPOpMaUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJI€H, (POPMYIHUPOBATh CBOU MPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYIIATh C MIPE3CHTAIel Pe3yIbTaTOB IO3HABATEIBHON AEATEIBHOCTH, IOIYyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TMPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOM pabOThl MO HCCICAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKAEHHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JEATEILHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUI TPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YY4ETOM MOJyYeHHsI HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA MPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KACIOPOA U a30TCOAEpKAIINEe COCANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUEC 3HAHUA, JIC)KAINIME B OCHOBC IMOHHWMAHHA
MPUYUHHOCTY M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTB YMeHHﬁ BBISABJIATE XaPAKTCPHBIC MMPU3HAKN HOHS[TPIf/i, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY JJIs1 COCTaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNI OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATb MPUHAJJICIKHOCTDb U3YUYCHHBIX OPTraHHYCCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
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(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkiarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OT/CIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHoJ, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KUCIIOTA, TII0K03a, (hpYyKTO3a,
KpaxmaJ, leJUTI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. bytiiepoBa aiisi 0ObSICHEHHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUSI; 3aKOH COXPAHEHUsSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENICH PAa3IMYHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHOM, aleTallbJeTU]l, MypaBbHHAS U YKCYCHAsI
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBS3b MEX]Y HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOe MpPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(maccel, 00b€Ma, KOJIMYECTBA HMCXOMAHOTO BEHIECTBA WJIM MPOJAYKTAa PEAKIHUHU IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUI BIaI€Th CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUM BEIIECTB W XUMHYECKHX SIBICHUI
(HabmroieHne, W3MEpEeHUe, OKCICPUMEHT, MOJICJIUPOBAHKUE), HCIOIB30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsI IPUHATHS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(peBpaleHuss OPraHUIeCKUX BEIISCTB MPH HArpeBaHUU, MOJydeHUE ITHIICHA U M3YYCHHE €To
CBOWMCTB, KaueCTBCHHBIC pEAKIIMM OpPTraHWYCCKHUX BEIIECTB, JEHATyparus OelIKOB TIpHU
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OOpallleHUu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3alluCh YPaBHCHHWH COOTBETCTBYIONIUX PEAKIUH U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE 3THUX PE3yJbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U ApYyTrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBWJIa HKOJIOTUYECKH IIEJIECO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKpYKarollel MPUPOIHON Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHSI Ha >KUBBIE OPTaHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
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IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOTO BO3JCHCTBUSA HAa OPraHU3M
YEJI0BCKA,;

JUlsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUId  cHeNbIX M caaloBUIAIMIMX OOy4yaroIIMXCs: YMEHHE MCIIOJIb30BaTh penbedHo-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmas M HEOpraHW4ecKas XUMMsD»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONICH eCTeCTBEHHO-
Hay4YHOI KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpene;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- JJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJIEGHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJZIMYECKAsT  PEIIETKA, TUIIBI XMMHYECKUX  PEAKLUi, pPacTBOp, BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMA, OKUCIIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEaKIMM, XHUMHYECKOE pPaBHOBECHE); TEOPUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON JHccolranuu, nepuoauyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUs DHEPTUU NPU XUMHYECKHX
peaKknMax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHHM S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HaHUS,
JeXale B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTE€pPHbIC MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU OMNHUCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas W3BeCTh, Herali€Has H3BeCTb, NUThEBas COJa, MUPHUT U
JpyTHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYecKasi, BOJOPO/AHAsA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BEIIeCTBa (aTOMHas, MOJIEKYJSApHas, HMOHHAas, METaJJIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIuHeHuN (pOoCThle BEellecTBa — METAJUIbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoao Ilepuonnyeckoit cucteMbl XUMHUYECKUX 311eMeHToB 1. U.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIIN», «IHEPIETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBa HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB, MOJATBEPXkKIaTh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAYy HEOPraHMYeCKUMU BEIIeCTBAMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XMUMHYECKUE PEAKIMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliuxX BeHIECTB, TEINIOBOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS PEaKlUid MOHHOTO OOMEHA, YUWTHIBAs YCIOBUs, MPU KOTOPBIX 3TU
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PACKpPBIBATH CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XMMHYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MPEACTaBICHUI 00 OOIMIMX HAYYHBIX MPUHIMIIAX U IKOJOTUUECKHX MPOOIEeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIONS BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MPU XHUMHUYECKUX
peaxiusax, Macchbl BEllecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIO/ATh MpaBUiia MOJB30BaHUS XUMUYECKOW MOCYA0N U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznmokeHuEe TEpOKCHUIA BOJOPOAA B TMPHCYTCTBUHM KaTaluu3aTopa, OMpPEIEICHHE CpEIbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIMH, PEeaKIMu HMOHHOTO OOMEHAa, KaueCTBEHHBIC pEaKIMu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHUE SKCIIEPUMEHTATBHBIX
3amad mo temaM «Mertamibl» U «HemeTamiel») B COOTBETCTBHUM C MpPaBHIIAMH TEXHUKU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIATh
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pe3yabTaThl XMMHYECKOTO S3KCIEpUMEHTa B (opMe 3aluCH YPAaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
IOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCcOBOM KOMMYyHHKauuu, VHTepHeT u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHHH COOJIOJATh MpPaBWIA HKOJOTMYECKU IEIecO00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH NEATETBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OIpesieNEHHBIX BEIECTB, MOHUMas cMblca nokasatens [1JK, noscHsaTs Ha mpuMepax crnocoOsbl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUSA HA OPraHU3M YEII0BEKA;

JUlsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUIs  CcHenbIX M caaloBHIAMIMX OOy4aroIUXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.
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> MTACTMACCHI. RayHyKH. BOIOKHA https://m.eds00.ru/8866505¢
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgean 1.Teopernueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 3 bubnmorexa LHOK
' p https://m.eds00.ru/8866505e
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnuotexa [JOK
' BEIIECTB https://m.eds00.ru/8866505e
bubmuorexa [JOK
1. X 1 1
3 HMHFICCIHE peaikiini 6 https://m.eds00.ru/8866505e
Hroro no paszneny 13
Pa3nen 2.Heoprannueckasi xumMusi
bu6mmoreka [JOK
2.1 M 1
CTaIet 6 https://m.eds00.ru/8866505e
bu6mmoreka [IOK
2.2 H 1 1
CMETAILIH 9 https://m.eds00.ru/8866505e
53 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 5 bubnuorexa [JOK
' BEIIECTB https://m.eds00.ru/8866505e
Hroro no pazneny 17
Paznen 3.XuMus u :XKu3Hb
3.1 XUMHS U )KU3Hb 4 bubmorexa [JOK
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

23



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabnbsie IIpakTnueckue op
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
Nuctpykrax no Th B kabunere. bubnuoreka [IOK
1 [IpenMeT OpraHuIecKOi XUMHUH, €€ 1 01.09 https://m.eds00.ru/8866505e
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopust CTpOEHUST OPraHUYECKUX 07.09 bubnnoreka [JOK
2 coequHenuiit A. M. bytieposa, eé 1 08'09 https://m.edso0.ru/8866505¢
OCHOBHBIE ITOJIOKEHUS '
[IpencraBnenue o knaccuukanum bubnnorexa [JOK
OPraHUYECKUX BEILECTB. 14.09 https://m.edso0.ru/8866505e
3 Homenknarypa (cucrematuueckas) u 1 15'09
TPUBUAJIBHBIE HA3BAHUS OPTaHUYECKUX '
BELIECTB
AJKaHBI: COCTaB U CTPOEHUE, 21.09 bubnnorexka [JOK
4 . 1 :
TOMOJIOTUYECKUH PAL 22.09 https://m.edso0.ru/8866505e
5 MeraH u 3TaH — npocrenmue 1 28.09 bubnnoreka [JOK
MPEICTaBUTENN ATKAHOB 29.09 https://m.eds00.ru/8866505e
6 AJTIKEHBI: COCTaB U CTPOEHUE, 1 05.10 bubnuoreka [IOK
CBOMCTBA 06.10 https://m.eds00.ru/8866505e
OTHIIEH W IPOIHJIEH — MPOCTENIINE 12.10 bubnnoreka [JOK
7 1 _
MPEACTABUTENIN AIIKEHOB 13.10 https://m.eds00.ru/8866505e
[IpakTnueckast padora Ne 1. 19.10 bubnnorexa [JOK
8 1 1
«IlonydeHne 3TUIEHA U U3YYEHHUE €TO 20.10 https://m.eds00.ru/8866505e
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CBOWCTB»

Aunkanuenbl. byranuen-1,3 u bu6mmoreka [IOK
9 MeTuinoyTaauen-1,3. [lonyuenue ;318 https://m.edso0.ru/8866505e
CUHTETUYECKOTO KayuyKa 1 pEe3UHbI
AJIKUHBI: COCTaB M OCOOCHHOCTH bu6mmoreka [IOK
10 CTPOEHHUSI, TOMOJIOTHYECKHI PSIII. 09.11 https://m.eds00.ru/8866505e
ALIETUIIEH — MPOCTEUIIIHI 10.11
IIPEICTaBUTENb aJIKUHOB
11 Brrunciienus 1o ypaBHEHHIO 16.11 bubnuoreka [IOK
XUMHUYECKON pPEeaKIuu 17.11 https://m.eds00.ru/8866505e
12 ApeHsl: GEH30J1 U TOTYOII. 23.11 bubnnorexa [HOK
ToKCHYHOCTH apEHOB 24.11 https://m.eds00.ru/8866505¢e
['enernueckas cBsA3b yrieBoOI0POIOB, bu6mmoreka [JOK
13 MPUHAIIICKANNX K Pa3THYHBIM 30.11 https://m.eds00.ru/8866505e
KJ1accam 0112
IIpupoaHbIE HCTOYHUKHI bubnuoreka [IOK
14 YTJIEBOJIOPOJIOB: MPUPOIHBIN Ta3 U 07.12 https://m.eds00.ru/8866505e
MOTNyTHBIE HEPTSHbIE ra3bl, HePTh U 08.12
MIPOJYKTHI €€ epepadoTKu
IIpupoaHbIE HCTOYHUKHI bubnuoreka [IOK
15 YTJIEBOJIOPOJIOB: IPUPOIHBIN Ta3 U 14.12 https://m.eds00.ru/8866505e
MOTMYTHBIE HEPTSHbIE ra3bl, HePTH U 15.12
MPOAYKTHI €€ nmepepadoTKH
16 KonrtponbHas pabota no pasaeny 1 21.12 bubnuoreka [IOK
«YTIeBOAOpPOAB» 22.12 https://m.eds00.ru/8866505e
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: 28.12 bubnnoreka [JOK
METaHOJ U 3TaHos. BomopoaHas cBs3b 29.12 https://m.eds00.ru/8866505e
18 MHoOroaTtoMHbI€ CIIUPTBHI: 11.01.2024  bubaunoreka [{OK
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OTUJICHIJIMKOJIb U TTIMICPHUH

12.01.2024

https://m.edso00.ru/8866505e

@DeHOoI: CTPOCHUE MOJIEKYJIbI,

bu6mmoreka [IOK

19 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, https://m.eds00.ru/8866505e
IIPUMEHEHNE

20 Anpaeruapl: GopMabaeTuI 1 bu6mmoreka [IOK
areTanbaerug. AneTon https://m.edso0.ru/8866505¢
OIHOOCHOBHBIE TIPEIETbHBIE bubnuorexa [JOK

21 KapOOHOBBIE KUCIIOTBI: MypaBbUHAs U https://m.eds00.ru/8866505e
yKCyCHas
[IpaxTuueckas padora Ne 2. bubnnorexa [JOK

22 «CBolicTBa pacTBOpa yKCYCHOI https://m.eds00.ru/8866505e
KHCIIOTBI)
CreapuHOBas U OJICMHOBAsI KUCJIOTHI, bubnnoreka [JOK

23 KaK MPEJICTABUTENN BBICIINX https://m.eds00.ru/8866505e
KapOOHOBBIX KHUCJIOT

24 MBpbl1a Kak COJIM BBICIIMX KapOOHOBBIX bubnuoreka [IOK
KHCJIOT, NX MOIOIIIEE NEHCTBHE https://m.edso0.ru/8866505e
CnoxxHbie 3(hUpBI KaK MPOU3BOTHBIE bubnuoteka [JOK

25 KapOOHOBBIX KUCIOT. ['uaponus https://m.eds00.ru/8866505¢e
CJIO’KHBIX 3(prpoB

26 Kupsl: rusiponns, npuMeHEeHuE, bubnmuotexa [JOK
Ouo0rMYecKas pojb )KUPOB https://m.eds00.ru/8866505e
VYTrneBobl: coCTaB, KiaccuPUKaIus. bubnmnoreka [JOK

27 Baxuelinye npeacTaBUTENN: https://m.eds00.ru/8866505e
TIII0K03a, PpyKTO3a, caxapos3a

28 Kpaxman u nemnmronos3a kak bubnmnoreka [JOK
[IPUPOLHBIE OJIUMEPBI https://m.eds00.ru/8866505e

29 KontponbHas paboTta mo pazaery 1 bubmuorexa [JOK
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«Kucnopoaconepxaiue https://m.edso00.ru/8866505e
OpPraHUYECKUE COCTUHEHUS
bubmuoreka [JOK
30 A : 1
MUHBE: MCTHTAMIH H S hitps://m.eds00.ru/8866505¢
AMHHOKHCIIOTHI KaK aM(pOTepHBIC bubnmoreka [JOK
31 OpPraHUYECKUE COCTUHEHUS, HX 1 https://m.edso00.ru/8866505e
Ouosiornyeckoe 3HaueHue. [lenTumb
benku kak npupoHbIe bubnnoreka [JOK
32 1
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS https://m.eds00.ru/8866505¢e
OCHOBHBIE TOHSATUSI XUMUHU bubmuorexa [JOK
33 . 1
BBICOKOMOJIEKYJIIPHBIX CO€UHEHUN https://m.eds00.ru/8866505e
OCHOBHBIE METO/IbI CHHTE3a bubnuorexa [JOK
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1 https://m.eds00.ru/8866505¢e
[TnacTmacchl, kKayqykH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 9

[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

Nuctpykrax o Th B kabunere.
XUMHYECKUH 3JIEMEHT. ATOM.
DneKTpoHHast KOHDUTYpaLUs aTOMOB

[lepuonnueckuii 3aKoH 1
[lepuonnueckas cucteMma XMMUYECKUX
anemeHToB JI. 1. MenneneeBa, ux
CBSI3b C COBPEMEHHOM Teopue
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M HX
COEIMHEHMI MO IpynnaM U MepruoiaM.
3HavYeHHe NePUOJNIYECKOr0 3aKOHA U
CHUCTEMBI XUMHUYECKUX 3JieMeHTOoB JI.1.
MeneneeBa B pa3BUTUU HAYKU

Crpoenue BeniecTBa. XuMHUUYECKast
CBSI3b, €€ BUJIbI; MEXaHU3MBI
00pa30BaHMs KOBAJIGHTHOM CBS3H.
Bonopoanas cBsizb

BaneHTHOCTD.
DneKkTpooTpulaTeabHOCTh. CTEneHb
OKHCJIEHUS. BerecTBa MOJIEKYJIIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUS

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

01.09

07.09
08.09

14.09
15.09

21.09
22.09

28.09
29.09

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0.ru/8866505e

bubmuorexa [JOK
https://m.edso0.ru/8866505e

bu6mmoreka [JOK
https://m.edsoo.ru/8866505e

bu6mmoreka [JOK
https://m.eds00.ru/8866505¢

bubmuorexa [JOK
https://m.eds00.ru/8866505¢
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IlonsTue o AUCHICPCHBIX CUCTCMAX.

bubmuorexa [JOK

6 HctrHHBIE U KOJUTOUHBIE PACTBOPHI. 3218 https://m.eds00.ru/8866505e
MaccoBast 10J151 BELLIECTBA B PaCTBOPE
Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
y HEOPTraHUYECKUX COCTUHCHUM. 12.10 https://m.eds00.ru/8866505e
I'eneTnyeckas CBsI3b HEOPraHUYECKUX 13.10
BEIIECTB, pa3IMYHbIX KJIACCOB
Krnaccudukanus XuMHYECKAX PeaKIui bubnuorexa [JOK
B HEOPTaHUYECKOW U OPraHUYECKON https://m.eds00.ru/8866505¢e
8 XUMHUU. 3aKOH COXPAHEHUS MACChI 19.10
BCIICCTB; 3aKOH COXPaHCHUS U 20.10
[IpEBpAILEHHs SHEPTHH [IPU
XUMHUYECKHX PEaKIUsIX
9 CxkopocTts peakuuu. O6paTumbie 26.10 bubnuorexa [JOK
peakuuu. XMMHYECKOE PABHOBECHE 27.10 https://m.eds00.ru/8866505e
ITpakTuyeckas pabora Ne 1. «Biusiaue bubnuoreka [IOK
09.11
10 pas3nuuHbIX (PaKTOPOB HA CKOPOCTh 1011 https://m.eds00.ru/8866505e
XUMHUECKOHN peakinm»
DNEeKTPONUTHYECKAs JUCCOLUALIMS. bubnunorexa [JOK
ITonsATHE O BOZOPOIHOM IOKA3aTele 1611 https://m.eds00.ru/8866505e
11 (pH) pactBopa. Peakiuu HOHHOTO 17:11
oOMeHa. ['uaponn3 opranudyeckux u
HEOpPraHMYECKUX BEIECTB
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 2311 bubnuorexa [IOK
12 peakiuu. [TousTHE 00 IEKTPOIIH3E 24:11 https://m.eds00.ru/8866505e
pacIiaBoB ¥ pacTBOPOB COJIEN
13 KonTponbHas pabora no pazzaeny 1 30.11 bubnnorexa [JOK
«TeopeTnueckue OCHOBBI XUMUU» 01.12 https://m.eds00.ru/8866505e
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MerTaminl, UX TOJIOKCHHE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u

07.12

bubmuorexa [JOK
https://m.edso00.ru/8866505e

14 0COOEHHOCTH CTPOEHHUS aTOMOB. 08.12
OO6mume puznueckre CBOMCTBA
METAJLJIOB
CraBbl METAILJIOB. 1412 bu6mmoreka [IOK

15 DNEeKTPOXUMHUYECKUI Psi/l HAPSIKEHUI 1512 https://m.eds00.ru/8866505e
METAILJIOB
XUMHYECKHE CBONCTBA BAXKHEHIITHUX 2112 bu6mmoreka [IOK

16 METaJUIOB (HATPUH, KaJaui, KaJbIUuH, 22 12 https://m.eds00.ru/8866505e
MarHui, aJJlOMAHUAN) U UX COSTUHEHUI

17 XHAMHMYECKHUE CBOMCTBA XpOMa, MEIA U 28.12 bubnnorexa [HOK
UX COCIUHEHMI 29.12 https://m.eds00.ru/8866505e
XHMHUYECKHE CBOMCTBA ITUHKA, XKelle3a 11.01.2024  bubGmmoteka [IOK

18 .
U UX COeIUHEHUN 12.01.2024 | https://m.edso0.ru/8866505e
[IpakTuueckas padbora Ne 2. "Pemienue bubnnorexka [JOK

19 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME https://m.edso0.ru/8866505e
«MeTtame»"
Hemeramibl, X monoXeHHUE B bu6mmoreka [IOK

20 [Iepnonnueckoil cucTeMe XUMUYECKHUX https://m.eds00.ru/8866505¢e
anemenToB 1. . Menaeneesa u
O0COOCHHOCTH CTPOCHHUS aTOMOB
du3nvecKre CBONCTBA HEMETAJIIIOB. bu6mmorexa [IOK

21 AJIIOTpOITHS. HEMETAILIOB (Ha IIpUMEpe https://m.eds00.ru/8866505e
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoia)

22 XUMHYECKHE CBOMCTBA raJIOTCHOB, bu6mmoreka [JOK
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CEphl U UX COCIMHEHUN

https://m.edso00.ru/8866505e

XUMHYECKHE CBOMCTBA a30Ta, hocodpa bubmuorexa [JOK

23 .

U UX COCIMHEHUU https://m.eds00.ru/8866505e

24 XHUMUYECKUE CBOMCTBA YIIIepo/a, bubmuorexa [JOK
KpPEMHUS U UX COCTUHEHUHN https://m.eds00.ru/8866505e
[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB bubmumoreka [IOK

25 .

U UX COCIMHEHHUU https://m.eds00.ru/8866505e
O00011IeHIE U CUCTEMATH3aIUs 3HAHUN bu6mmoreka [IOK

26 o teme «Hemeramibly. Beraucnenns https://m.eds00.ru/8866505¢e
110 YPAaBHCHHUSIM XUMUYCCKUX PEAKITUI
Y TEPMOXHUMHUUYECKHUE PACUETHI
[IpakTuueckas paborta Ne 3. «Pemienue bubnnoreka [JOK

27 AKCIICPUMEHTAIIBHBIX 33724 110 TEME https://m.eds00.ru/8866505e
"Hemertanmmsi'"»

28 KonrtponbHas paboTta o remMmam 1 bubnuoreka [IOK
«Metamns» u «Hemerauib» https://m.eds00.ru/8866505e
Heoprannueckue u opranndeckue bubnnorexka [JOK

29 KHuCIO0THL. Heopranndeckue u https://m.eds00.ru/8866505e
OpraHUYEeCKHNEe OCHOBAHUS
AMpoTepHble HeopraHM4ecKHue u bubnnoreka [JOK

30 OpraHNYECKHUE COCTUHEHUS. https://m.eds00.ru/8866505e
['eneTnveckas CBSI3b HEOPTaHUYECKHUX U
OpTraHUYECKUX BEIIECTB
Poabs xumum B obecrieueHUN bubmuorexa [JOK

31 9KOJIOTUYECKOM, IHEPTreTUIECKON 1 https://m.eds00.ru/8866505e
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
METUITTHBI

32 [IpencraBnenus 00 0OIUX HAYYHBIX bub6nuorexa [IOK
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IMpUHOHUIIAX IMIPOMBIIIJIICHHOT'O
IIOJIYYCHUA BayKHEHIITHX BCIICCTB

https://m.edso00.ru/8866505e

33 UYenoBek B MUpE BELIECTB U

MaTepUaJIOB

34 XuMHS U 310pOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bubmuoreka [JOK
https://m.edso00.ru/8866505e

bu6mmoreka [IOK
https://m.edso00.ru/8866505e
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METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/

Xumusi-6a30BbIiA-ypoBeHb.- Peanmm3anusa-TpedoBanuii-dI"OC-ocHOBHOT0-00111€T0-
oOpa3zoBanus.- MeToandeckoe-mocooue-yis-yuantens.pdf
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHEThttps://educont.ru

[?utm_source=eljur

https://edu.skysmart.ru

/nttps://resh.edu.ru

/ https://uchi.ru/

https://www.yaklass.ru
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