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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHH Ha YPOBHE cpesiHero o01ero oopazoBanus pazpadorana Ha ocHoBe DenepanbHoro 3aKona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoii ®eneparum», TpeOOBaHUN K pe3yibTaTaM OCBOSHHs (hefepalibHOM 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6OpaszoBanus (DPOII COO), npencraBieHHbXx B DefepanbHOM TOCYIapcTBEHHOM oOpasoBarenbHOM craHmapte COO, c¢ yuérom
Konuenmuu npenonaBanus yueOHoro npeaMera «Xumus» B 00pa3zoBaTelbHbIX opranuzanusx Poccuiickoit denepanuu, peaan3yromux OCHOBHBIE
oOpa3oBaresbHbIE TPOrPAaMMbI, 1 OCHOBHBIX MOJIOKeHUH «CTpaTerun pa3BuTHs Bocriutanus B Poccuiickoit @eaepanuu Ha nepuon a0 2025 romay
(Pacnopsikenue [Ipasurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3pabOTKe MpOrpaMMbl MO XHMHUHU, K OINpeAeNieHUI0 oOmieil crpareruu OOy4YeHHs, BOCHUTAHHUS M Pa3BUTHUS
oOyJaromuxcsi cpeicTBaMu ydeOHoro mpeamera «Xumust» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHIICNTYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COAEpKaHUS, PE3YIbTATOB 00YUEeHUs U TPEOOBAHUM K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHE, MOJIy4aeMO€ BBIMTYCKHHUKAMHU O0I1e00pa30BaTEIbHON OpraHu3allvu, SIBISETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM ATAlOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH,
MPUCYIINX IIEJIOCTHOW CHCTEME XHMHUYECKOTO 00pa3oBaHWs. DTH IIEHHOCTH KAacaloTCs TIMO3HAHHWS 3aKOHOB MPUPOABI, (OPMHUPOBAHUS
MHUPOBO33PEHHUSI U OOIIEH KyJIbTYpHI YEJIOBEKA, a TAaK)KE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO M MPHUPOJHON Cpene.
Peanuzyercs xumudeckoe oOpazoBaHue 0OydalOIIMXCS HA YPOBHE CpeIHEro oOIiero oOpa3oBaHMs CPeICTBAMH y4eOHOro mpeamera «XuMHs»,
cojiepKaHue M MOCTPOECHUE KOTOPOTO ONpEeNeHbl B MPOrpaMMe MO XMMHHU C Y4ETOM CreHU(pUKH HayKd XMMUH, €€ 3HAYeHUs B MO3HAHUU
MPUPOABI U B MAaT€pHAJIbHOM U3HU OOIIECTBa, a Takke ¢ Y4ETOM OOIIMX ILeJell W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero oomero oopa3zoBanus B Poccuiickoit denepanuu.

XuMHs Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK WrpaeT ocoOyio poJib B COBPEMEHHOW NMBMJIM3AllMM, B CO3JaHUU HOBOH 0a3bl
MaTepuaibHOW KynbTypbl. OHa BHOCHT CBOH BKJIaa B ()OPMHUPOBAHHME pPAMOHAJIBHOIO HAyYHOT'O MBIIUIEHUS, B CO3JaHUE LEIOCTHOTO
MpescTaBiIeHusl 00 OKpyXKarolleM MHpe Kak O €AMHCTBE MPUPOJbl U YeIOBeKa, KoTopoe (opMHUpYyeTCs B XMUMHUM Ha OCHOBE IOHHMaHUs
BELIECTBEHHOI'O COCTaBa OKPYKAlOIIEro MUpa, OCO3HAHUS B3aMOCBSI3U MEXKIY CTPOCHHUEM BEILECTB, UX CBOWCTBAMU U BO3MOXKHBIMU 00JIaCTAMU
IIPUMEHEHHS.

TecHo B3auMOZEHCTBYS C IPYIMMU €CTECTBEHHBIMU HAayKaMHU, XMMHsS CTalla HEOTHEMJIEMON 4acThI0 MUPOBOM KYJBTYpPbI, HEOOXOJUMBIM
YCIIOBUEM YCIEIIHOTO TpyAa M >KU3HM Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XMMMsI KaKk HayKa cO3uJaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTUI HampaBjeHa Ha pelIeHHe INI00ATbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, dHEPreTUUECKOW, MUIIEBOH,
HKOJIOTUYECKOM 0€30MacCHOCTH U OXPaHBI 3/JOPOBBSI.

B cooTBercTBUM ¢ OOIMMHU LETSIMU U NMPHHLIMIAMH CpeAHEro obIero obpaszoBaHus cojepxkanue mnpeamera «Xumus» (10—11 kmaccsr,
0a30BbIil YPOBEHb HM3YYCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOAMMYIO UM IS
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BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCHEIIHOTO BKIFOYSHUS B KHU3Hb COIIMYMa, IPOJIOJDKEHHUS 00pa30BaHus B Pa3IMUHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocTaBisoliuMu NpeaMeTa «XuMus» SBISI0TCA 0a3oBble Kypehl — «Opranudeckas xumusi» U «OOmas M HEOpraHudeckas XHUMUSA»,
OCHOBHBIM KOMITOHEHTOM COJIEpKaHMs KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOI HAyKHU: CCTeMa 3HAHUH 110 HEOPIaHWYECKOH XUMUH (C BKIIIOUEHHUEM
3HaHUI W3 oOmIed XUMHHM) M OpraHndeckoil xumuu. DOpMUpOBaHHME JAHHOW CHCTEMBbl 3HAHMWA TPU HM3YUYEHUH IpenMeTa oOecreyrBaeT
BO3MOYKHOCTh PACCMOTPEHHS BCEI0 MHOT000pa3Hsi BEMIECTB HA OCHOBE OOIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comep:kanusi KypcoB — «Opranuueckas Xxumusi» U «O01as 1 Heopranudeckas XuMus» chopMupoBaHa B IporpaMMe 1o XMMUU
Ha OCHOBE CHUCTEMHOr0 IOAXO0Ja K H3yYeHHIO Y4eOHOro MaTepuajsa U OOYyCIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM DPAa3BUTHEM 3HAaHUM Ha
OIpeIeNIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKol XMMHM BELECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCHUYECKOM Teopuu
CTPOEHMSI OPraHUYECKUX COEAMHEHUM, a TAaKKE Ha YPOBHE CTEPEOXUMUUYECKUX U JIEKTPOHHBIX MPEACTABIECHUN O CTpOeHUHU BemiecTB. CBeaeHUS
00 M3y4yaeMbIX B Kypce BEIeCTBaxX Jar0Tcs B Pa3sBUTHU — OT YIJIEBOJOPOJOB /IO CIOXKHBIX OMOJIOTMUECKH aKTHBHBIX COeJUHEHUH. B kypce
OpPraHUYeCKOM XUMHHM IOJIy4aroT pa3BUTHE COPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHuUs NEpBOHAYAJIbHBIE MPEJCTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(PHUKAIMOHHBIX IPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKOU peaKiuu.

[lon HOBBIM yrJOM 3peHHs B TpenMeTe «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAeTCS HM3YyYCHHBI Ha ypPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs TEOPETHUECKUI MaTepuai U (PaKTOIOrHYeCKre CBEIEHHs O BEIIeCTBaX U XMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «Oo0mas
Y HeopraHuyeckasi XuMus» 00yJaroImuMcst PeI0CTaBIsAeTCs BO3MOKHOCTh OCO3HATh 3HAaYEHUE TIEPUOMUECKOr0 3aKOHA C 0OLIETEOPEeTHUECKUX U
METOJIOJIOTUYECKUX TO3ULUN, TIy0Xke MOHATh HUCTOPHUYECKOE M3MEHEHUE (QYHKIMM 3TOro 3akoHa — OT oOoOmiaromiei 10 oObsSCHSIOMENH U
MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMH O BaKHEMILINX BELECTBAX, X COCTaBE, CTPOCHUHU, CBOMCTBAX U IMPUMEHEHUH, a TAKXKE O XMMHUYECKHUX PEaKLHUsX,
UX CYIIHOCTM M 3aKOHOMEPHOCTSX MpOTEKaHWs jponojHsercs B Kypcax 10 um 11 kimaccoB aiieMEHTaMH COAEpP)KaHUSA, HMEIOIUMU
KYJIbTYPOJIOTMUYECKUH M MPUKIAHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMUU C IPYTUMH HayKaMH, pacKphIBatOT
e€ poJib B MO3HABATEIBLHOM U MPAKTUUYECKON JIEATEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IIPOLIECCY TBOPYECTBA B 00JIacTH
TEOPUH U MPAKTUUYECKUX MPHIIOKEHUH XMMHUH, TOMOTal0T BBIMTYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax,
CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIMBATh MH(POPMALHUIO U MPUMEHATHh €€ JUIsl MONOJHEHUS 3HAHWM, pellieHHs] MHTEJJIEKTYaJbHBIX U
HKCHEPUMEHTAIbHBIX HCCIIEAOBATENIbCKUX 3a7ad. B 1enom cojepkaHue ydeOHOro mpeaMera «XHUMHUS» JIaHHOTO YPOBHS HM3y4YCHHS
OpUEHTHUPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOUIMXCSd MHPOBO33PEHUYECKONM OCHOBBI ISl MOHMMAaHUS (GUIOCOPCKUX UAEH, TaKUX Kak:
MaTepUaIbHOE E€IMHCTBO HEOPraHMYECKOro0 M OPraHMYecKOro MHupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTABOM U CTPOEHHEM,
M03HABAEMOCTh TPUPOAHBIX SBICHUH INyTEM OHKCIEPUMEHTAa M pPELICHUS NPOTHBOPEYMIl MEXIy HOBBIMH (PaKTaMH M TEOPETUYECKHUMHU



MPEANOChUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU IKOJIOTHMYECKUX MpoOJieM, a Takke MmpodieM cOepekeHUs SHEPreTUYECKHX PEecypcoB,
CBIPBSI, CO3/IaHUSI HOBBIX TEXHOJOTHI U MaTEPHUAJIOB.

B muane pemeHust 3amad BOCHUTAHHWSA, Pa3BUTHS W COLMAIM3AIMU OOYYAIOIIMXCS MPHUHATHIE MPOrpPaMMOW 10 XHUMHHU TOAXOABl K
OTIPEJICTICHUIO COJIEPIKAHMS U MTOCTPOCHHUS TMPeIMeTa MpeycMaTpuBaroT (GopMUpPOBAaHUE YHUBEPCATBHBIX YU€OHBIX ACHCTBUN, UMEIOIIMX 0a30BOE
3HAUEHUE JMJI PA3IUYHBIX BUIOB JICATEIHHOCTH: pEIICHUs MpoOJeM, MOWCKA, aHanmu3a W 00paboTKu WHGOpMANUU, HEOOXOTUMBIX IS
MPUOOPETEHUS OIBITA MPAKTUICCKON U UCCIIEAOBATEIBCKOM NEATEIHPHOCTH, 3aHIMAOIICH BaXKHOEC MECTO B TTO3HAHUU XUMUHU.

B npakTuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 0011Iero oOpa3oBaHMs, TaK M Ha YPOBHE CPEHEro O0IIero oOpa3oBaHus, IpH
OTIpEeICTICHUN COJIeP)KATEIbHON XapaKTepUCTUKU LeNiell H3y4eHHUs NpeaMeTa HamnpaBlICHHUEM MEpPBOCTENEHHOW 3HAYMMOCTH TPAIUIMOHHO
npu3HaETcsi GOPMUPOBAHUE OCHOB XMMHUYCCKOM HAYKH KaK 00JacCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUSCKON ACSITEIbHOCTH YEIOBEKA U
KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOU KyJIbTyphl. C METOIWYCCKOW TOYKH 3PEHUSI TAKOH MOJIXOJ K ONPEACICHUIO IeNel M3ydeHHs MpeaMeTa
SIBJISICTCS BITOJIHE OIPaBIaHHBIM.

CornacHo JaHHOU TOYKE 3pEHUS TJIaBHBIMU LEISIMHA U3yYeHHs TpeaMeTa « Xumus» Ha 6a30BoM yposHe (10 —11 ki1.) sBisttoTCS:

e (opmupoBaHUE CHCTEMbl XMMUUYECKUX 3HAHUIN KaK BaKHEUIIEH COCTaBIISIONICH eCTeCTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOH
JIeKAT KIIOYEBbIE MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHUH, OCBOCHUE S3bIKa HAYKH, YCBOCHHE M MOHHUMAaHHUE CYIIHOCTH
JOCTYITHBIX 0000IICHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHUE C UCTOPHEH UX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHuE M pa3BUTHE MPEACTABICHHN O HAYYHBIX METOAAaX MO3HAHHS BEIIECTB W XMUMHUYECKUX pEaKIHid, HEOOXOTUMBIX s
MPUOOPETEHUsT YMEHUN OPHEHTHUPOBATHCS B MHPE BEIIESCTB M XMUMHUYSCKUX SBICHHN, HMCIOIIUX MECTO B MPHUPOJE, B MPAKTHUECKON U
MMOBCEIHEBHOMN JKU3HH;

® pa3BHUTHE YMEHUU W CIIOCOOOB JICATEIBHOCTH, CBSI3aHHBIX C HAOIOICHUEM U OOBICHEHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0ICHUEM
MpaBHI 0€30MacHOTr0 OOpaIlEHHS C BEIIECTBAMHU.

Hapsiny ¢ sTuM, coaepkaTenbHas XapaKTepUCTHKa IeNed W 3ajad M3YYeHHs IMpeaMeTa B MIporpaMMe IO XUMHH YTOYHEHa H
CKOPPEKTUPOBAaHA B COOTBETCTBHM C HOBBIMH NMPHOPHTETAMH B CHCTEME CpeaHero odmiero odpa3zoBanus. CeroiHs B NPENOJaBaHUHA XHUMHU B
OoJbIIIel CTETIeHN OTAAETCS MPEIOYTEHUE MPAKTUICCKOW KOMITIOHEHTE COZCpKaHMs 00Y4ICHHSI, OPUSHTHPOBAHHON HA MOJATOTOBKY BBITYCKHUKA
o01ieoOpa3oBaTeIbHONW OpraHU3aIliy, BIACIONIEr0 He HA0OpOM 3HAHUH, a PYHKIIMOHATBHON TPAMOTHOCTHIO, TO €CTh CIOCOOAMU U YMEHHUSIMHU
aKTUBHOTO TMOJTYYCeHHsI 3HAHUHN U IPUMEHEHUS UX B PEAIbHOM JKU3HH JIJISl PEIICHHs] MPAKTUYSCKUX 3a]1ad.

B ¢Bs13u ¢ 3TUM TpH U3YYCHHUH TIpeIMeTa « XUMUSD» TOMHUHHUPYIOIIEee 3HAYSHUE MPUOOPETAIOT TaKKUe IEH U 33J]]a4d, KaK:

aJanTtanus oO0yJarolmuXcs K YCIOBHSM JIWHAMHYHO DPAa3BUBAOIIETOCS MHpPa, (OpMHpOBAHWE WHTEIUICKTYAJIbHO Pa3BHTON JTHUYHOCTH,
TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHHUECTBY, CAaMOCTOSTSIILHOMY HPHHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX YKU3HECHHBIX CHTYAIIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;



(dhopMupoBaHHE y O0YYAIOIINXCS KIIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMH), UMEIONINX YHUBEPCAILHOE 3HAUCHUE IS PA3THMUHBIX
BUJIOB JICATEIBHOCTH: PELICHUs PO0IIeM, TIOUCKa, aHalu3a U 00paboTku MHPOPMAIIUN, HEOOXOJUMBIX JUIS IPUOOPETEHHSI OMBITA eI TEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XXKHOE MECTO B IMO3HAHWHM XMUMHH, a TAK)Ke JUIA OICHKH C IMO3UIMHA JKOJOTMYECKON OE30MacHOCTH XapaKTepa BIIHSHUS
BEIIECTB M XUMHUYECKHUX TPOIIECCOB HA OPTraHU3M UYEJIOBEKa M MIPUPOIHYIO CPEY;

pa3BHUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIHOCOOHOCTEH OOYYAIOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIILHO
HpI/IO6peTaTL HOBBI€C 3HaHHUA IO XUMHUHU B COOTBETCTBHU C KU3HCHHBIMU HOTp€6HOCTSIMI/I, HCIIOJIb30BaTh COBPCMCHHBIC I/IH(I)OpMaI_II/IOHHBIe
TEXHOJIOTUH JUTS TIOMCKA U aHaIM3a YUeOHOH M HAyYHO-TIONYJISIPHOW HH(POPMAIIUU XUMUYECKOTO COJICPIKAHHS;

dbopMHpOBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS AaCCOLUMATHBHOTO M JIOTUYECKOTO MBIIUICHUs, HAOII0IaTeIbHOCTH, COOPaHHOCTH,
AKKYPAaTHOCTH, KOTOPBIC 0COOEHHO HCO6X0[[I/IMI)I, B 4aCTHOCTHU, IIPH IIJIAHUPOBAHHUU U IMTPOBCACHUH XUMHWYCCKOI'O SKCIICPUMCHTA,

BOCIIUTAHUE Y OOYYarOIUXCsl YOSKIEHHOCTH B T'YMAHUCTUYECKOM HAINpPABICHHOCTH XMMHH, €€ BaXXHOW POJU B PEUICHUU TIIOO0ATBHBIX
pooJIeM PaIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS, MOIOJHEHHS YHEPIeTUYCCKUX PECYPCOB U COXPAHCHHS MPUPOIHOTO PABHOBECHS, OCO3HAHMS
HEOOXOJMMOCTH OEPEIKHOTO OTHOIICHUS K MPUPOJAE U CBOEMY 370POBBIO, a TaK)Ke MPUOOPETCHUS OIbITA UCIOIB30BAHUS TOJTYYCHHBIX 3HAHHM
AT IPUHATUSA TPAMOTHBIX peHIeHHfI B CUTyalludX, CBA3AHHBIX ¢ XUMUYCCKUMU ABJICHHUAMMU.

B y4eOHOM Mmmane cpeHero o0mero oopa3oBanust MpeaMer «XuMus» 6a30BOr0 YPOBHS BXOJIUT B COCTAaB MPEIMETHON 001acTh
«EcTecTBeHHO-HAYYHBIC TTPEMETHIY.

Oo0111ee 4ncao 4acoB, OTBEIEHHBIX IS U3YUEHUsI XUMHUU, Ha 6a30BOM ypOBHE CpeIHEro o01ero oopa3oBanus, coctapiseT 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno)



COJAEP/KAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[IpenMer opraHn4eckoil XUMUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHHE B MOJIYUEHUU HOBBIX BELIECTB U MaTepuasoB. Teopus cTpoeHUs
opranudeckux coenuHennit A. M. bytiepoBa, e€ ocHOBHble ToJIOKeHUS. CTpyKTypHBIE (POPMYJbl OpPraHUYECKHX BelecTB. ['omonorus,
n3oMepus. XUMHUECKasi CBA3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenne o Kinaccuukanmuy OpraHUYEeCKHX BellecTB. HoMeHKnaTypa OpraHMYecKUX COEAMHEHMH (cHUcTeMarudeckas) u
TPUBHUAJIbHBIC HA3BAHUS BAXKHEUIINX MTPEICTABUTENCH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCIIepUMEHTAIBHBIC METOABl W3YYCHHSI BEIISCTB M WX NPEBPAIICHHIA: O3HAKOMIICHHE C O0pa3laMH OPTraHWYeCKHUX BEIISCTB U
MaTepuajlaMi Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHHMYECKUX BEIIECTB, HAONIOJICHHE M OINMCAaHHWE JIEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHuU (I1aBJIeHUE, 0OYTIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psAl. MeTaH U 3TaH — MPOCTEHIINE MPEICTABUTENN aTKaHOB: (U3UYECKUE U XUMUUYECKUE
CBOMCTBA (peakiuu 3aMEIICHHS U TOPEHHUS ), HAXO0XKICHHE B MPUPOJIC, TTOTYyUECHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTHUECKHH psl. DTUJICH M TPOMWICH — MPOCTEUIINE MPEICTAaBUTENN alKEeHOB: (PU3NYECKHEe U
XUMHUYECKHE CBOICTBA (PeaKkIu THAPUPOBAHHUSI, TAIOTEHUPOBAHUS, THIpATAllMU, OKHCIECHUS U MOJTUMEPHU3aIiH), TOJIyYeHHEe U IPUMEHEHHE.

Anxanguensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHre, BaXXHEHIINE XUMHUECKAE CBOMCTBA (peakius nmoaumepusanun). [lonydenne
CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKUI psifl. ALETHIICH — MPOCTEUIIINI MIPEICTaBUTENb aTKUHOB: COCTaB, CTPOCHHUE,
¢bu3nUecKre U XUMHUYECKHE CBOMCTBA (peakluy THIPUPOBAHUS, TaTOTeHUPOBAHMS, THAPATAIINH, TOPSHHUSI ), TOTy4YeHUE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, pu3MUeckre M XUMHYECKHE CBOMCTBa (peaklWH TallOTeHUPOBAHUS M HUTPOBAHUs), MOJIyUYEHUE U
npuMeHenue. Tonyon: cocmas, cmpoenue, uzuueckue u XuUMudeckue ceoucmed (peaxkyuu 2aio2eHupo8aHuss U HUMpPOBAHUs), NOLyYeHue U
npumerenue. TOKCUYHOCTb apeHOB. [ 'eHeTHUecKas CBsI3b MEX/y YIJIEBOAOPOIaMU, IPUHAIEKAIIMMHI K PA3IIMYHBIM KJIACCaM.



[TpupoaHble MCTOYHMKH YTaeBOAOpoAoB. llpupoanbiii ra3 m monytHble Hedranbie ra3sl. Hedte um e€ mpoumcxoxxaenue. CrocoObl
nepepaboTKu HEPTH: MEPEeroHKa, KPEeKUHT (TEePMHUECKUH, KaTaluTU4ecKuil), muposu3. IIponykTel mepepaboTku He(TH, WX NPHMEHEHHE B
IIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €ro nepepadoTKu.

OKCIIepUMEHTAIbHbIE METOAbl M3YYEHHs BEIIECTB M UX IPEBPALICHUH: O3HAKOMJICHME ¢ 00pa3laMM IUIaCTMAacC, KaydyyKOB U PE3UHBI,
koiekiuu «HedTs» u «YTONb», MOAENUpOBaHUE MOJEKYJ YIJIEBOAOPOAOB M TaJIOr€HONPOU3BOIHBIX, NMPOBEICHUE HPAKTUYECKON pabOTHI:
IIOJIy4EHUE 3TUJICHA U U3YYEHUE €r0 CBOUCTB.

Pacuérnble 3a1aun.

Bbluuciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOAHOTO BELIECTBA WM IMPOAYKTa pEakUuu I10
M3BECTHBIM Macce, 00BEMY, KOJTHUECTBY OJJHOTO M3 MCXOTHBIX BEUIECTB WU MPOTYKTOB PEAKIUH).

Kuciopoacoaep:kamue opranHu4eckie coeJuHeHUsl

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON M 3TAHOJ: CTPOCHHE, (U3UUYECKHE M XHUMHYECKHE CBOWCTBA (peaklMM C AaKTUBHBIMU
MeTaJulaMH, raJIoreéHOBOJOPOAAMHU, TOPEHHE), IpUMEHEeHHEe. BoiopogHbIe CBSA3M MEXy MOJIEKYJIaMH CIIUPTOB. JleficTBUe MeTaHOIa U 3TaHOJA Ha
OpraHu3M 4YeJI0BEKa.

MHoroaToOMHBIE CIUPTHL. DTUJICHIIIMKOIb U TIIULEPUH: CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (B3aMMOACHUCTBUE CO MIETOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKIlsl HA MHOTOaTOMHBIe criupThl). [leiicTBre Ha opranu3m uenoBeka. [I[pumeHeHue riunepruHa U 3TUIICHTITHKOIS.

®deHoII: CTpOoeHUE MOJIEKYIIbI, (PM3NYecKre U XuMHueckue cBoiicTBa. TokcuunocTh (eHona. [Ipumenenne gpenomna.

Anpaeruapl U xkemownvl. PopManbaeruj, aueTaldbJerua: CTpPOCHHE, (PU3MYECKHEe M XHUMHUYECKHE CBOMCTBA (pEaKIUH OKHUCIEHUS H
BOCCTAaHOBJICHHS, KAU€CTBEHHBIE PEAKIIH ), TIOyYeHUE U IPUMEHEHNE.

OnHOOCHOBHBIE IpeeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHAsk KMCJIOTBI: CTPOCHHUE, (PU3HUECKUEe U XMMUYECKHE CBOWCTBA
(cBoiicTBa, OOmMe Ui Kiacca KUCIOT, peakuus 3Tepudukanuu), moiaydeHue U npumeHeHue. CreapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
MPEJICTaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. MbIjIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JIEHCTBHUE.

Crnoxable 2pHUpBI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponms cinoxHbIX 3¢upoB. Xupel. ['maponus xupos. [IpumeneHne xupos.
buonorudeckas poJib KHUpOB.

VYraeBoasl: cocTaB, Kiaccu(UKalus yrieBoaoB (MOHO-, JU- M Moaucaxapujiel). ['roko3a — mpocTeimuii MoHOCaxapua: OCOOEHHOCTH
CTPOEHHUSI MOJIEKYJbl, (PU3UUYECKHe M XUMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcunom meau(ll), oxucineHrne aMMUauHBIM PacTBOPOM
okcuaa cepeodpa(l), BocctaHoBieHre, OpOKEHHE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIE, MPUMEHEHHE, Ononorndeckas poib. DotocuaTe3. OpykTosa
KaK M30Mep TIFOKO3BI.

Kpaxman u nemioso3a Kak npupoHble nonuMepbl. CTpoeHre KpaxMaia U 1esuToa03bl. Pu3ndeckue U XMMUYECKHe CBOMCTBA Kpaxmaa
(TuaponN3, KAaUeCTBEHHAs PEaKIUs C HOJIOM).



DKCHEepUMEHTAIbHBIE METOJbl M3YUYEHHMsI BEIECTB M MX MPEBpalllCHU: MpOBEACHUE, HAONIOJEHHWE M ONUCAHUE JIEMOHCTPAIMOHHBIX
OTBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEAKIIMUA OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHoJa okcuoM Meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3ammoperictBue rmnepuna ¢ ruapokcuaom menu(ll)), anpaernnoB (OKMCIeHHEe aMMHUAYHBIM pacTBOpoM okcuja cepebpa(l) m ruapoxcumom
meau(ll), B3aumopeiicTBre kpaxmaia ¢ H0JJ0M), IPOBEACHHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOU KHCJIOTHI.

Pacuérnsle 3anaun.

Breruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakinuu (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WM TMPOAYKTa PEAKIUH TIO0
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB WM MIPOAYKTOB PEAKIIHH).

A3oTconepkaliye opraHn4eckie CoeIMHEHUSI.

AMUHOKHUCIIOTHI KaK aM(OTEepHBIC OpraHUYeCcKue coenuHeHUs. PU3NIECKIEe H XUMUIECKIE CBOWCTBA aMUHOKHUCIIOT (HA MMPUMEPE TIUIUHA).
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumapl.

benku kak mpuponHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs M TpeTUYHAs CTPYKTypa OenkoB. XHUMHUECKUE
CBOICTBA OEJIKOB: TUAPOIIN3, IEHATYPALIKs, KAYECTBEHHbIE PEaKIIMK Ha OETKH.

DKCIEPUMEHTAIBHBIE METOJIbI W3y4YEHHUs BEIIECTB M HMX NPEBPAIICHUM: HAONIOACHHUE M ONHCAHUE JEMOHCTPALIMOHHBIX OIBITOB:
JeHATypanus OCJIKOB IPU HATPEBAHHH, [[BETHBIC PEAKITMH OCITKOB.

BbicokomosiekysipHble coeuHeHHs

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPU3ALUU,
cpenHss MoJieKysisgpHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIUHEHUIN — MOJMMEPU3ALUs U MOJIMKOHICHCAIINS.

DKCIEePUMEHTAIBHBIE METOJBI M3yYEHHUs BEIIECTB M UX MPEBpAIlICHUN: O3HAKOMJIEHHE C OOpa3llaMH TPHUPOIHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MeXIIpeAMETHBIX CBSI3€ MPU M3YyYEHUN OpraHuyeckor XuMuu B 10 Ki1acce OCyIIEeCTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIHNX
€CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MOHATUMN, SIBIISIOIMIMXCA CUCTEMHBIMU TSI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHBbIE TOHATHA: SBJICHHE, HAYYHbIH (aKT, TUMOTe3a, 3aKOH, TEOpHWs, aHajdu3, CHUHTE3, KiIacCHUUKALUA,
MEePUOJNYHOCTD, HA0I0IEHUE, U3MEPEHUE, DKCTIEPUMEHT, MOACITUPOBAHNE.

dwuszuka: Matepusi, SHEPTHUs, Macca, aTOM, dJIEKTPOH, MOJIEKYJa, SJHEPTeTUUECKU YPOBEHB, BEUIECTBO, TENI0, 00BEM, arperaTHOE COCTOSTHUE
BEIECTBA, ((U3NUECKHUE BEIMUYNHBI M €IMHUIIBI UX U3MEPEHUSI.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BemeCTB B opranu3Me, (OTOCHHTE3, OMOJOTHYECKH aKTHBHBIE BeriecTBa (Oenkw,
YTJIEBOBI, XKHUPHI, HEPMEHTHI).

I'eorpacdus: MuHepabl, TOpHBIE TTOPOIbI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.
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TexHomorus: MUIICBBIC NPOAYKTBI, OCHOBBI PAlMOHAJIILHOT'O IMUTAHHA, MOIOIIUC CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIAPAThI,
MaTepuraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne OCHOBbI XMMHH

XUMHUECKUH 371eMEHT. ATOM. S1Ipo aToMa, U30TOIbl. DJIEKTPOHHAs 00004Ka. DHEPreTHUECKUe YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIIH,
S-, p-, d- snemeHThI. OCOOCHHOCTH PACIpEeICHUs YICKTPOHOB MO OPOHUTAISIM B aTOMAaxX JJIEMEHTOB MEPBBIX YCTHIPEX MEPHOIOB. DICKTPOHHAS
KOH(HUTypamnus aTOMOB.

[lepuognueckuii 3akoH u Ilepumonuueckass cucrema xumuueckux snemeHToB [[. M. MenpaeneeBa. CBsi3p NMEpUOIMYECKOTO 3aKOHA U
Ilepuoauueckoit cucteMbl XUMHUYECKUX 31eMeHTOB []. M. MenzeneeBa ¢ COBpEMEHHOM T€OpUEN CTPOCHUs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOWCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIO0XKHBIX BEIIECTB M0 IPyNIaM U nepruojaM. 3HaueHHe MepuoIndeckoro 3aKoHa
B Pa3BUTHU HAyKH.

CrpoeHue BemiecTBa. XUMUYecKas CBS3b. BHUIIbI XUMUYECKOW CBS3U (KOBaJEHTHAs HEMOJSpHAs W MOJIApHAasi, UOHHAs, METalIndecKas).
MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHOW XWMHUYECKOW CBsA3M (OOMEHHBIH M JIOHOPHO-aKLENTOpHbIN). BonoponHass cBsa3b. BaneHTHOCTS.
OnexTpooTpuUaTeNbHOCTh. CTeneHb OKUCIEHUs. IOHBI: KATUOHBI U aHUOHBI.

BemecTtBa MOJEKYISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUsS. 3aKOH IOCTOSHCTBA COCTAaBAa BELIECTBA. THIBI KPHUCTANIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIIETKH.

[TonsaTHE 0 nUCHEPCHBIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PACTBOPBI. MaccoBas 101 BELECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coenHenuil. Homenknarypa HeopraHMuecKuX BellecTB. | eHeTndyeckas CBsA3b HEOPraHUYECKHUX BEILECTB,
IIPUHAJUICKALUX K PA3JIMYHBIM KJIACCaAM.

Xumnyeckass peakius. Knaccuduxanus XMMHUECKUX PEAKIM B HEOPraHUYECKOW M OpPraHMYECKOM XMMHHU. 3aKOH COXPAHEHHS MacChl
BEILIECTB, 3aKOH COXPAHEHUS U NIPEBPALLECHHS SHEPTUU IIPU XUMUYECKUX PEAKLIHSX.

CKOpOCTh peakliny, € 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTtumble peakiui. XuMuyeckoe paBHoBecue. MaKkTOpPbI, BIUSIONIUE HA
COCTOsIHME XuMH4YecKoro pasHosecus. [Ipunuun Jle [larense.



OnekTponutnueckas auccoruanus. CuibHble W cladble 37eKTpoiuThl. Cpemna BOAHBIX PACTBOPOB BEIIECTB: KHCHAs, HEHTpaibHas,
LIEJIOYHAS.

OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKcrepuMEHTAIbHbIE METOJAbl M3YYEeHHS BEIEeCTB U WX MpeBpalleHuid: nemoHcTpanus Tabmuin «llepuonnyeckas cuctemMa XUMHYECKUX
anemenToB J[. . MenzaeneeBa», u3ydeHne Mojeneil KpUCTATMUECKUX PeIIETOK, HaOI0IeHUE U ONMCAaHUE IEMOHCTPAIMOHHBIX M TaOOpaTOPHBIX
OMBITOB (Pa30KEHUE MTEPOKCUIA BOAOPO/Ia B MPUCYTCTBUU KaTalllu3aTopa, ONMPECICHUE CPEIbl pACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHIMKATOpa, peaklMd HOHHOrO OOMeHa), MPOBENeHHE MpPaKTHUYecKoil paboTbl «BiusHUe pa3ianyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakLum.

Pacuérnpie 3amaun.

Pacuérel Mo ypaBHEHUSIM XUMUYECKHUX PEAKILIUNA, B TOM YHUCIIE TEPMOXUMUUYECKHE PACUETHI, PACUETHI C UCIIOJIH30BAHUEM MOHATUS «MACcCOBast
J10JIs BEILIECTBAY.

Heopranunueckasi Xumms

Hemeramnsr. [Tonoxxenne HemetaimoB B [lepuoamueckoit cucreme xumudeckunx snemeHToB Jl. M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS
aToMoB. DH3MYecKre CBOMCTBA HEMETAINIOB. AJUIOTPOIUS HEMETAIIOB (Ha IpUMEpe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIJIOB (TaJIOTeHOB, Cephbl, a30Ta, ¢ocdopa, yriepoaa U KpeMHHUS) U UX COeTUHEHUH (OKCHUIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJHBIX COCTUHEHUN).

[IpumeHeHne BaXKHEUIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnbl. [lonoxenune metammoB B Ilepuomuueckoit cucreme xumudeckux anemeHTtoB . M. MengeneeBa. OcoOEHHOCTH CTPOEHUS
ANEKTPOHHBIX 0005I04eK aTOMOB MeTaiioB. Obmue uznueckrue cBoicTBa MeTaioB. CIIaBbl METAJUIOB. DIEKTPOXUMUYECKHH PSIT HAMIPSHKEHUN
METaJUIOB.

XUMHYECKHE CBOMCTBA BaXXHEHIIUX METAJJIOB (HATPUU, KalWd, KaubllMid, MarHuii, aJlOMUHUH, IHUHK, XpOM, JKelIe30, MeIb) U HUX
COEMHEHHIA.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeHeHue MeTamioB B ObITY U TEXHHUKE.

DKCTepuMEHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAIICHUN: U3YUeHHE KOJUIEKIIMU «MeTasulbl U CIIJIaBbl», 00pa3IloB HEMETAIJIOB,
pellIeHre dKCIepUMEHTANBHBIX 3aja4, HaOMI0JCHUE W OMKCAHUE JIEMOHCTPAIMOHHBIX M JaOOpaTOPHBIX OIBITOB (B3aUMOJEHCTBUE THAPOKCHUIA
QTFOMUHHUSI C PACTBOPAMH KUCIIOT U IEI0UYeH, KaYeCTBEHHBIE PEaKIIMU Ha KaTHOHBI METaJIOB).

Pacuérnsbie 3amaun.

Pacuérer maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B
peaKIuy BEmIecTB, pacu€Thl Macchl (00hEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.
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XuMHus U KU3Hb

Ponp xumMum B 00ecried4eHMM 3KOJOTMYECKON, YHEPreTUYECKOM M MMILEBOM 0€3011acHOCTH, pa3BUTHUM MenuuuHbl. [loHsATHE O HayudyHBIX
METOJ1aX ITO3HAHUs BEUIECTB U XMMHYECKHUX PEAKLIHM.

IIpencraBnenus o0 oOMMX HAYYHBIX MPUHLUIIAX POMBIIUIEHHOTO MOJYYEHU s BAXKHEHIIINX BEILECTB.

UYenoBek B MUpE BEIIECTB M MAaTE€pUaAlIOB: BAKHEHIINE CTPOUTENBHBIE MAaTepUalbl, KOHCTPYKLMOHHBIE MaTEpHUAlIbl, KPAaCKH, CTEKIIO,
KepaMuKa, MaTepHabl JJs 3JCKTPOHUKH, HAHOMATEpHaJbl, OpPraHMYeCKHE U MUHEPAJIbHBIC YA0OPCHMS.

XuMHs U 310pOBbE YEIOBEKA: IIPAaBUiIa MCIIOJIb30BaHMs JICKAPCTBEHHBIX MPENaparoB, MpaBuiia OE30M1aCHOI0 UCIOJIb30BaHUs MpenapaToB
OBITOBOM XMMMHU B TIOBCETHEBHOM KHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€l IPpU U3YYEHHUH O0IIel U HeopraHuueckoil XxuMuu B 11 kiacce ocyliecTBisieTcsl 4epe3 UCIOIb30BaHUE
KaK OOLIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATUH, SBJISIOIIUXCS CUCTEMHBIMHU JJIsl OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOme ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHWs, aHAU3, CHUHTE3, KJIACCH(HKAIUs, NEPUOTUIHOCTD,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICITMPOBAHIE, U3MEPEHHE, SIBICHHUE.

@dusuka: Marepus, SHEPrus, Macca, aroM, 3JIEKTPOH, IPOTOH, HEWTPOH, MOH, M30TOIN, PaJMOaKTUBHOCTb, MOJIEKYJIAd, YHEPreTHUECKUN
YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NUECKHE BEIUYMHBI U €IMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorusa: XUMHYECKas MPOMBIIIIEHHOCTb, METAJULYypPIrUs, IPOU3BOACTBO CTPOUTENBHBIX MATEpUAIOB, CEINbCKOXO35AHCTBEHHOE
MIPOU3BOJICTBO, MHILEBAsI MPOMBIIUIEHHOCTh, (papMalieBTHUeCKasi IPOMBIIIJICHHOCTb, IPOM3BOJICTBO KOCMETUYECKUX IMPENapaToB, MPOU3BOACTBO
KOHCTPYKIMOHHBIX MaT€pUajoB, dJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS TPOI'PAMMBI 110 XUMHWHN HA BA30OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYAOMIMMHKCS TPOTPaMM CpeaHero oOmiero oOpa3oBaHUs
(INYHOCTHBIM, METANpPEeIMETHBIM M TMpeAMETHbIM). HayuHo-meToanueckoil OCHOBOM Juisi pa3pabOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
MPOrpaMM CPeTHEro O0IIero 0Opa30BaHuUs SBISETCS CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHU C CUCTCMHO-ACATCIBbHOCTHBIM ITOAXOA0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA ITPEAMCTA «XuMus» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BBIICICHBI CIICYIOIINE COCTABIISIONIUE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUMCKOW TPaKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTM K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOONPEIEIICHUIO;

HaJIMYnC MOTUBAIINU K 06y‘-IeHI/IIO;

LIeJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaduIuil 0a30BOMU
HAyKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH JESITENBHOCTH II€HHOCTHO-CMBICJIOBBIMU yCTaHOBKAMHU,
MPUCYIIMMHU LETOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJINYUEC NIPABOCO3HAHUA SKOJIOTHYECKOU KYJBbTYPBI U CIIOCOOHOCTH CTaBUTh LEJIN U CTPOUTD )KNU3HCHHBIC ITJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHS TMpenMeTa «XHUMHs» JOCTHTAlOTCd B €IUHCTBE Yy4eOHONW M BOCHUTATENbHON JESITENbHOCTH B
COOTBETCTBUHM C T'YMaHUCTHYECKHMH, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M HJcallaMU POCCHMCKOTO TPa)KIaHCKOTO
O6HI€CTBa, INPUHATBIMU B O6HICCTB€ HOpMaMH W IIpaBWjIaMU IMOBCACHMA, CHOC06CTBYIOHII/IMI/I mnmponeccaMm CaMOIlO3HaHUA, CaMOpPAa3BHUTHA H
HPAaBCTBCHHOI'O CTAHOBJICHUSA JIUYHOCTHU 06y‘-IaI-OHII/IXC$I.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS TpeaMeTa «XHUMHS» OTpakaloT c(HOPMHPOBAHHOCTH OMNBITA IMO3HABATEIHHOW M MPAKTUYECKOM
NEeSTeIbHOCTH 00YJAIOIIUXCS IO PeaTnu3allii MIPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTHU:

1) rpamIaHCKOr0 BOCIUTAHMS

OCO3HaHHUs 00YUYaIOLUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHMsI K 3aKOHY U IPaBONOPAIKY;

MpEACTABICHUA O COUAIIBHBIX HOpMaXx U IMpaBujIaxX MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHON TBOPUYECKOH AESITENLHOCTU MPHU CO3JAHUH YYEOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATENbHBIX 3a/1ad,
BBITIOJTHEHUH XUMUYECKHUX YKCIIEPUMEHTOB;
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CMOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY W apryMEHTHI JAPYIHX IPH aHAIU3€ Pa3IMYHbIX BHJIOB y4eOHOU
JESITENIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOLIEHUS K HICTOPUYECKOMY M HayYHOMY HaCJIeANI0 OTE€YECTBEHHONW XUMUM;

YBAKCHHA K ITPOLECCCY TBOPUCCTBA B obmactu TCOPHU U MPAKTHUYCCKOTO NPUMCHCHUSA XUMHUH, OCO3HAHHA TOTI'O, YTO JOCTHXKCHUS HAYKHU €CTh
pe3yabTaT JJIMTCIbHBIX HaGJ'IIOI[GHI/If/'I, KPOIOTIMUBBIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHBIX U MIPAKTUKOB;

MHTEpeca U MO3HABATEJIbHBIX MOTHUBOB B IOJYYEHHUU U IMOCIEAYIOIIEM aHaIn3e MH(OPMAIMKU O MEPEOBbIX TOCTHKEHUSAX COBPEMEHHOMN
OTEYECTBECHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBCHHOI'O CO3HAHUS, STHUYCCKOI'0 MMOBEACHUA,

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUM, CBS3aHHbIE C XMMHUYECKUMM SIBICHUSMH, M NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYAICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH;

T'OTOBHOCTH OIICHHBATh CBOE IMOBCACHHUEC U IIOCTYIIKU CBOUX TOBapI/IHIeﬁ C HOSI/IIII/Iﬁ HPAaBCTBCHHLIX W IPABOBBIX HOPM U OCO3HAHHUC
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMsl IEHHOCTEH 370poBoro M Oe3omacHoro oOpas3a >KH3HH, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
($u3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroieHus paBuIl 0€301acHOro oOpallleHus ¢ BeIeCTBaMU B ObITY, IOBCEIHEBHOM JKU3HU U B TPYJOBOM AESITEIBHOCTH;

MOHMMAaHMsI LIEHHOCTH MpaBWJl MHAMBUAYAJIBHOTO W KOJUIEKTMBHOTO O€30MacCHOTO IMOBEJIEHHS B CUTYallUsX, YIPOXKAIOLIMX 370POBBIO U
JKU3HU JTIOACH;

OCO3HaHUs NOCIEACTBUM U HENMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypeHHUs);

5) TPYAOBOr0 BOCIIUTAHUS:

KOMMYHHUKAaTUBHON KOMIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON AEATENbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IpYrUX BHIAX
NesTeNbHOCTH;

YCTQHOBKH Ha aKTMBHOE YYacCTHE B PELICHUU MPAKTUUYECKUX 3a/1a4 COLMAIBbHOM HAMpPaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY U3yUeHHIO MMPodeccrii pa3inyHOro poia, B TOM YHCJIe Ha OCHOBE IIPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHUH;

YBa)XXEHUS K TPYAY, JIOJAM TPYyJa U pe3yJIbTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIYaJbHOW TpaekTOpuM oOpazoBaHMs, Oyaymied npodeccuu M peannsanuu cOOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;
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6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

IKOJIOTHYECKH 1EIeCO00Pa3HOr0 OTHOIIEHUS K PUPO/JIE, KAK NCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIe;

MMOHMMAHHS TJ00AJIBHOIO XapaKTepa AKOJOIMYSCKHUX IPOOJIeM, BIUSHUS SKOHOMHYECKHX IIPOIECCOB HA COCTOSHHE TNPUPOTHOU H
COLIMAJIbHOU CPEIBI;

OCO3HaHUusA HCO6XOHI/IMOCTI/I HUCITIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ XUMHUHU U1 pCIICHUS BOIIPOCOB pallMOHAJIBHOI'O IPHUPOAOIIOJIBE30BaAHU A,

AaKTUBHOTO HENPHUATUS JEHCTBUH, NMPHHOCIIIMX BpEJ OKPYKAIOWIEH MPUPOJHON cpele, YMEHHUs NPOTHO3MPOBATH HEOIAronpusTHBIE
9KOJIOTHYECKUE TIOCIICACTBHS MPESANPUHUMACMBIX JICHCTBUI M MPEIOTBPAIIATh UX;

HAJIMYHS PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHUS, JKOJOTHYECKOW KYJIBTYPBI, OIMbBITa JEATEIBHOCTH 3KOJIOTMYECKON HANpaBJICHHOCTH,
YMCHHUA PYKOBOACTBOBATHCA HWMH B HO3HaBaTeJH)HOI\/JI, KOMMYHHKaTHBHOﬁ n COHHaHLHOﬁ IIPAKTHUKCE, CHOCO6HOCTI/I U YMCHHA AKTHUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTUKH;

IIOHUMAaHU CHGIII/I(bI/IKI/I XUMHHU KaK HayKH, OCO3HaHHA eé pojin B q)OpMI/IpOBaHI/II/I palOHAJIBHOI'O HAYYHOI'O MBIINUICHUA, CO3AaHUU
[[EJIOCTHOTO TPEACTaBICHUS 00 OKPYXalolleM MHpE Kak O CIUHCTBE NMPUPOJLI M YEIOBEKAa, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTCH W
pelIeHNuH TPO0JIEM COXPAHECHHUS IPUPOJTHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHH JJI1 COBPEMEHHOMN [MBUIN3AIUMU: B €€ TYMaHHUCTUYECKON HANIPaBIEHHOCTH U BaXKHOM POJIH B
CO3JJaHUM HOBOW 0a3zbl MaTEpPHAIBHOW KYJIBTYpbI, PEHICHUH TI00aNbHBIX MPOOJEeM YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKON, TUIICBON U IKOJIOTHYECKON 0€30MacCHOCTH, B Pa3BUTUN MEIHUIIMHBI, 00€CTIEUEHNH YCIOBUN YCIICIIHOTO TPYJa U SKOJOTUUYECKH
KOM(DOPTHOI KU3HU KaXKJOTO YJIeHa O0IIecTBa;

€CTECTBEHHO-HAYYHONH TPaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJOB MO3HAHUS, MCIONb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
UCIIOJIb30BaTh MOJy4yaeMble 3HAHUS Ui aHAIW3a U OOBSCHEHUS SIBICHUH OKPY)KAIOIIEro MUpa U MPOUCXOJAMIMX B HEM HM3MEHEHUH, YMEHUS
JcJaaThb O6OCHOBaHHBI€ 3aKJIIOYCHHA Ha OCHOBC HAYyYHBIX (1)aKTOB U UMCIOIUXCA JAaHHBIX C HEJIbIO MOJTYYCHHA JOCTOBCPHBIX BBEIBOIOB,

CIOCOOHOCTH CaMOCTOSATEIHHO UCTIONB30BAaTh XUMUYECKUE 3HAHUS ISl peUIeHHs MPOOIeM B peabHBIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON eI TENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPA30BaHHIO, K AKTUBHOMY TOJyYEHUIO HOBBIX 3HAHUH 1O XUMUU B
COOTBETCTBUH C ) KU3BHCHHBIMU HOTpe6HOCT$IMI/I;

WHTEpeca K 0COOCHHOCTSAM TPy/Ia B pa3IMuHbIX chepax mpodhecCHOHATHLHOU IS TeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI
MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTO MpeameTa « XUMUs» Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BKIIOYAIOT:
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3HAYUMBIC IS (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCHUIUTMHAPHBIC (MEXIPEIMETHBIC) OOIIEeHAyYHbIC TOHSATHS,
OTpaXaromue MnCJIOCTHOCTD Hﬁy‘-IHOﬁ KapTUHBI MHUpa U CHCI_[I/I(I)I/IKY MCTOAOB IIO3HAHUA, HUCIIOJB3YCMBIX B CCTCCTBCHHBLIX HAayKax (MaTepI/ISI,
BEILIECTBO, DHEPTHUA, SBJIICHHE, IMPOIECC, CHCTEMa, HAY4YHBIM (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBaHUEC,
Ha0II0IcHUE, U3MEpPEHNE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIC Yy4eOHbIE JeicTBUsA (TMO3HABaTEIbHBbIE, KOMMYHUKATHBHBIC, pETYJISATHBHbBIC), obOecnednBaionie (HopMUpOBaHHE
(YHKIIMOHATLHOM IPaMOTHOCTH M COITUAIEHON KOMITETEHITUN 00yYarOIINXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSI MCIOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC y4cOHBIC
JIEHCTBUS B MIO3HABATEILHON M COIUATILHOM MPAKTHKE.

MeTaHpeI{MCTHBIe PE3YyJIbTaThl OTpPAXAKOT OBJAACHHUC YHUBCPCAJIbHBIMHA yT-I€6HI)IMI/I IMO3HAaBaTCJIbHBIMH, KOMMYHHUKAaTHUBHBIMU H
PEryJIATUBHBIMU HGfICTBI/I?IMH.

OBJjaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IMO3HABATEJIbHBIMH JAEHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE AeHCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTHM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIpCACIAThL LEJIM ACATCIBbHOCTHU, 3adaBasd IapaMCTPbl W KPUTCPUU HUX AOCTHUKCHHUA, COOTHOCHTHL PpPE3YJIbTaTbl MACATCIBHOCTH C
MTOCTaBJICHHBIMH IICIISIMH;

WCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTUYECKOTO MBILUIEHUS — BBIIETATh XapaKTepHbIE IPU3HAKY MOHATUN U YCTAaHABIMBATh MX
B3aMMOCBA3b, UCITIOJIB30BATh COOTBECTCTBYIOIIMEC IMOHATHA AJIA 06T)$ICHCHI/I$I OTACJIIBHBIX (1)aKTOB 158 ﬂBHGHHﬁ;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUH IAJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHaBJIMBATh IPUUNHHO-CIIEACTBEHHBIE CBSA3H MEXIY N3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pAaCCYKIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIE, TIO aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B
paccMaTpruBaACMBbIX SABJICHUAX, q)OpMYJ'II/IpOBaTB BBIBOJIbI U 3aKJIIOUYCHUS,

INPUMCHATE B IIPOLECCEC IMO3HAHHA, HCIOJIB3YEMBIC B XHUMHUH CHUMBOJHUYCCKHUC (3HaKOBI>I€) MOOCIN, HpCO6p330BI)IBaTI) MOIOCJIBHBIC
MPE/ICTABICHHUS] — XUMUYECKHI 3HAK (CHMBOII) dJE€MEHTa, XUMHUUYecKas (opMyla, YypaBHEHHE XMUMHUUYECKON PEakIuu — MpU PEUIeHHH Y4eOHBIX
MMO3HABATENbHBIX WU MPAKTUYECKUX 3a/]ay, MPUMEHSATh HAa3BAaHHbIE MOJEIIbHBbIC MPEJICTABICHUS J/JI1 BBISBICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIU.

2) 6a30BbIe HCCJIEN0BATENbCKHE e CTBHS:

BJIaZICTh OCHOBAMHU METOJJ0OB HAYUYHOT'O IMO3HAHHW BEIIECTB U XUMHUYCCKUX peaxunﬁ;

(dhopMynHpoBaTh LIETHU U 33724l UCCIIEOBAHMS, UCIIOJIb30BATh MMOCTABICHHBIE H CAMOCTOSATENHHO C(HOPMYITHMPOBAHHBIE BOIPOCH B KAUeCTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI AJIs1 (HOPMHUPOBAHUS TUTIOTE3BI TIO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,
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BJIAJICTh HAaBBIKAMH CAMOCTOSTEIBHOTO TUIAHHUPOBAHUS W TPOBEICHUS YUYEHHUYECKUX ODKCIIEPHMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOMI0JaTh 3a XOJOM IIPOIECcCa, CaMOCTOSITENBHO IIPOTHO3HUPOBATh €ro Pe3ysbTaT, (OpPMYyIHpPOBATh OOOOIIEHUS U BBIBOJBl OTHOCHTEIBHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHNS, COCTABIATH 0OOCHOBAHHBIN OTUYET O MPOJICIAaHHON paboTe;

IpUOOpETaTh ONBIT YYEHHYECKOH HCCIIeNOBATEILCKOW M TMPOSKTHOW MAEATENBHOCTH, IPOSBIATH CIIOCOOHOCTHP U TOTOBHOCTH K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0OB MTO3HAHUSI.

3) pa6ora ¢ nngopmanmeii:

OPHEHTHPOBAThCSA B PA3IMYHBIX HCTOYHHMKAX WH(pOpManuu (HaydHO-TIOMYJISpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CIIPaBOYHBIC
nocobust, pecypcel MHTepHeTa), aHanu3upoBaTh HH(GOPMALMIO DPA3IMYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTHYECKH OIICHUBATH €&
JOCTOBEPHOCTH U HETIPOTHBOPEUYUBOCTH;

(GbopMyIHpOBATH 3aIIPOCHI U IPUMEHSTH Pa3IMYHbIC METO/IBI IIPH MTOMCKE U 0TOOpEe MH(POPMAITNH, HEOOXOAUMOM IS BBITIOTHEHUS YIEOHBIX
3a7a4 ONpeIeNIEHHOTO THIIA;

IpUOOPETATh ONBIT UCIIOJIB30BAHUS HH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAJIbHYIO (hopMy mpejacTaBieHusi nHpopManuu (cxembl, TpaduKu, AUArpaMMbl, TaOIHIbI, PUCYHKH U
Ipyrue);

UCIIOJIb30BAaTh HAYYHBIH S3bIK B KAYECTBE CPEJCTBA IPU paboTe ¢ XMMUYeCKoW HH(opManueil: MpUMEeHATh MEeXIPeIMETHbIe ((PU3NIECKIE U
MaTeMaTHYeCKue) 3HaKH U CUMBOJIBL, (hOpMyJibl, a00peBUaTypbl, HOMEHKIATYDPY;

MCTIOJIB30BATh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

3aJaBaTh BOINPOCHI MO CYILECTBY OOCYXJaeMOW TeMbl B XOJle JUallora W/WIM JUCKYCCHUH, BBICKA3bIBaTh HJAEH, (POpMyTUpOBaTh CBOU
NPEUIOKEHUS] OTHOCUTEIHHO BBIIOJHEHUS PEJI0KEHHON 3a1a4H;

BBICTYIIATh C MIPE3CHTAIMEN Pe3yIbTaTOB MIO3HABATEIILHOM JIEATEILHOCTH, MOTyYEHHBIX CAMOCTOSITETPHO WIIM COBMECTHO CO CBEPCTHHKAMU
TIPH BBIMTOJTHEHUHA XUMHUYECKOTO IKCIIEPUMEHTA, MMPAKTHUECKONW pabOTHI 110 MCCIIEOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, peaH3ali y4eOHOTO
IpoeKTa ¥ (GOPMYJIMPOBATh BBIBOABI IO pe3yabTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MTyTEM COTJIACOBAHUS MO3UIMK B X0/1€ 00CYXJIeHUs 1 OOMeHa
MHEHMSIMHU.

OBiaieHne YHUBEPCAIbHBIMH PeryIsTHBHBIMU /1€ CTBUSIMM:

CaMOCTOSATENFHO TUIAHWPOBATh M OCYIIECTBIISTH CBOIO TIO3HABATENBHYIO AEATEIBHOCTD, ONPEACIs e€ EeNN U 3aa4H, KOHTPOJINPOBATh U TI0
Mepe HeOOXOMMOCTH KOPPEKTHPOBATH MPEAJIaraeMblii alrTOPUTM JACUCTBUI MPU BBITOJHEHUH YYEOHBIX W MCCIIEIOBATENLCKUAX 33]ad, BRIOUPATh
HaunOonee 3(h(HeKTUBHBIN CIIOCO0 UX pEeIIeHUs ¢ YYETOM MOIyUYEHHUS] HOBBIX 3HAHUHN O BEIIECTBaX M XMMHUYECKUX PEaKLUsIX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.
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INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHBIE pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XuMuUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN O XMMHYECKOH COCTAaBJISIOUICH €CTeCTBEHHO-HAYYHON KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUU
SBIIGHUW TPUPOJbI, B (POPMHUPOBAHUHU MBIIUICHUS U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIMOHAIHHOW TPaMOTHOCTHU, HEOOXOMUMOM Ui pEelieHUs
MIPaKTUYECKUX 3aJ1a4 U IKOJIOTNYECKU OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOM CPEIE;

BJIa/ICHUE CUCTEMOW XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIIUE MOHATHS (XMMUYECKUHN AJIEMEHT, aTOM, AJIEKTPOHHAS
000JI04Ka aToMa, MOJIEKYJa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKasl CBS3b, CTPYKTYpHas (opmyna (pa3BEpHyTas U COKpaIIEHHAs),
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YIIIEpOAHBII CKeleT, PyHKIMOHAIbHAS TPYIa, paJuKall, H30MepHsl, U30MEPbl, TOMOJIIOTUYECKUH P/,
TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOA M a30TCOAEpXallhe COEAMHEHUs, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COEMHEHMS); TEOpPUM M 3aKOHbI (TeOopusi CTPOEHMsI opraHMueckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHH; MHPOBO33PEHYECKHE 3HAHMS, JIEKALIUE B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CHCTEMHOCTHU
XUMUYECKHX SIBIEHUH, (pakToIOrnyecKkre CBeIeHUsI O CBOWCTBAaX, COCTABE, MOJYYEeHUH U 0€30I1aCHOM HUCIOJIb30BaHUN BaKHEHIINX OPraHMYECKUX
BELIECTB B OBITY M MPAKTUYECKOM EATEIHHOCTH YEJIOBEKA;

cOPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEpHblE MPU3HAKM [OHATUM, YCTaHaBIMBAaThb WX B3aMMOCBA3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHATHS IIPU ONTMCAHUH COCTABA, CTPOEHUS U NPEBPAILEHNUN OPraHUYECKUX COEMHEHNN;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJHKY JUISl COCTABICHHMS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpalI€éHHON) (GOpMyJT OpraHMYECKUX BEIIECTB M YPABHEHMH XMMHUYECKHX PEaKIUil, U3rOTaBIUBAaTh MOJEIN MOJIEKYJI OPraHHYECKUX BEIECTB
JUTS WIUTIOCTPALMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHUHN YyCTaHABIMBATh MPUHAIJIEKHOCTh H3YUYEHHBIX OpPraHMYECKHUX BEIIECTB IO HMX COCTaBYy U CTPOCHHIO K
OIpeIeIEHHOMY KJIacCY/TpYIIe COeMHEHUH (YIIIeBOJOPO/Ibl, KUCIOPOJ M a30TCOAEPKAIe COSAMHEHUS, BHICOKOMOJIEKYIISIPHBIE COEANHEHUS),
JaBaTh MM Ha3BaHUs Mo cuctemarmueckoit HomeHkiatype (IUPAC), a Takke mpUBOIUTH TPUBUATBHBIC HAa3BaHUS OTHAEIBHBIX OPTaHUYECKUX
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BEIICCTB (ITUJICH, TMPOMWIICH, AleTHIICH, THJICHTIIUKONb, TIUIEPUH, (eHol, (opMambAeTh, aneTalbJeTha, MypaBbHHAs KHUCJIOTa, YKCYCHAas
KHCIIOTa, OJISMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TITF0K03a, (PYKTO3a, KpaxMal, eJUIt0I03a, TIHIIHH);

c(hOpPMHUPOBAHHOCTb YMEHHUS ONPEACIIATh BUIbl XUMHUYECKOUW CBSI3M B OPraHMYECKUX COSTUHEHUAX (OJJMHAPHBIC U KPATHBIC);

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH IIOJOKEHUS TEOPUM CTPOCHHsI OpraHWYeckux BemecTB A. M. byriepoBa st oObsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh COCTaB, CTpPOCHHUE, (PM3MUECKHEe M XHMHUYECKHE CBOWCTBA THITHMYHBIX IPEICTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, dTaH, dTHJICH, IPOIUJIEH, alleTHIeH, OyraaueH-1,3, MetunOyraauen-1,3, 6eH30/1, METaHO,
3TaHOJ, STUJICHIJIMKOIb, TTIUIEpUH, (EHON, alleTaabJAeTu, MypaBbHHAS U YKCYCHAsl KUCJIOTHI, TJII0K03a, KpaxMal, LeJUTI0JI03a, aMUHOYKCYCHAs
KHCJIOTA), WIUTIOCTPUPOBATh T€HETHYECKYIO CBSA3b MEXKAY HUMHU YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHYECKHUX PEAKIMH C HCIOIh30BAHUEM
CTPYKTYPHBIX (GOpMYII;

c(OPMUPOBAHHOCTh YMEHUSI XapaKTEepPH30BaThb HCTOUYHUKHU YTJIEBOJOPOAHOTO ChHIPhs (HE(Th, MPUPOIHBIA Ta3, Yrojib), CHOCOOBI HUX
nepepaboTKU U MPaKTHYECKOE MPUMEHEHHE MPOTYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJANTH BBIYHCICHHS M0 XUMHUYECCKHUM YpaBHEHHUSM (Macchl, 00b&Ma, KOJMYECTBA MCXOJHOTO BEIIECTBA
WJTU TIPOJIYKTa PEAKIMHU TI0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHUU BIAJETh CHCTEMOIl 3HAaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO MMO3HAHUS, UCHOJB3YEMBIX B XUMHUHU IpU
M3YYEHHUU BEIIECTB U XMMUYECKUX SBICHUH (HaONII0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJCIMPOBAHNE), UCIIOIb30BaTh CUCTEMHbBIE XUMUYECKHE
3HAHUS JJI IPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOTIOAThH TTpaBUJIa MOJb30BaHUSI XUMUYECKOM TTOCYI0M 1 JTaDOpaTOPHBIM 000pYAOBaHUEM, a TAK)Ke MPaBHIa
oOpallleHusi C BeIIeCTBAMU B COOTBETCTBUH C MHCTPYKIIUSAMH IO BBIMTOJHEHUIO JTa00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH U BBHIMOTHATH XMMHUYECKUH HKCHEPUMEHT (TPEeBpallleHUs OPraHMYEeCKHX BEIIeCTB MpHU
HarpeBaHUM, TOJYYCHHE OSTUJICHA W HM3YYCHHE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIIMHM OPTaHWYECKHUX BEIIECTB, JCHATypalusi OCJIIKOB MpH
HarpeBaHUH, IBETHBIE PEaKIIMK OEJTKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH MPHU OOpaIlEeHNH C BEIECTBAMH U JIA0OPATOPHBIM
00Opy/nOBaHUEM, TNPECTABIATH PE3yNbTaThl XUMHYECKOTO OJKCIEpUMEHTa B (opme 3amucu YpaBHEHHH COOTBETCTBYIOLIUX peakluuid u
(GbopMynHpoOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHATU3WPOBATh XUMHUYECKYI0 HH(OpPMAIHIO, MOTYyYaeMyI0 W3 Pa3HBIX MCTOYHHUKOB (CPEICTBa
MaccoBoi uHpopmanuu, IHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOIOAATH MPaBUJIa KOJIOTHYECKH I1eJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYIOBOM NEATEIBHOCTH B IEIISAX
COXpaAHEHHUs CBOETO 370POBbS M OKPYKAIOIIEH MPUPOIHON cpeibl, 0CO3HABaTh ONACHOCTh BO3JCMCTBUS HA KUBBIE OPraHU3Mbl OMPEACIEHHBIX
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OpraHUYEeCKUX BEIIECTB, MOHMMAas cMbici nokasarens [1/IK, moscHsATh Ha mpuMepax crocoObl YMEHBIICHUS W MPEIOTBPAIICHUS UX BPEIHOTO
BO3/JECHCTBUS HA OPTAHU3M YEIIOBEKA;

s o0ydaroluxcsi ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSMHM 3/I0POBBS: yYMEHHE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOJIax
MTO3HAHMS BEUIECTB U XUMHUYECKUX SIBJICHUI;

JUISL CIIENBIX U CIA0OBUAALINX OO0YYaIOIIUXCs: YMEHHE UCIOIb30BATh pelbeHO-TOUCUHYIO cucTeMy oOo3Hadenuid JI. Bpaitng s 3anucu
XUMHYECKHUX (OPMYIL.

11 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

Cc(OPMHUPOBAHHOCTh MPEJCTABICHUI: O XMMHUYECKOH COCTaBJIAIOIIEH €CTECTBEHHO-HAyYHON KapTUHBI MUpa, POJIM XUMHMM B IO3HAHUU
SBJICHUH NPUPOAbI, B (POPMUPOBAHUM MBILIUICHUS U KYJIbTYpbl JMYHOCTH, €€ (YHKIHMOHAJIBHOW IPaMOTHOCTH, HEOOXOAMMOM AJs pelieHus
MIPaKTUYECKUX 3aJ1a4 U IKOJOTNYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO U MPUPOIHOM CPEIE;

BJIa/ICHUE CUCTEMOI XMMHUYECKHMX 3HAHUI, KOTOpas BKIKOYAET: OCHOBONOJIATAIOUINE MOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, U30ToIl, S-, P-,
d- aymexTpoHHBIC OpPOMTANM aTOMOB, MOH, MOJEKYJa, MOJb, MOJISIPHBIH 00BEM, BAICHTHOCTh, JJIEKTPOOTPUIATEIBHOCTD, CTEIICHb OKHCICHHS,
XMUMHYECKas CBsA3b (KOBAJEHTHAas, MOHHAs, METAJJIMUECKasi, BOJOPOAHAs), KpUCTAIUIMYECKasl pEeIIETKA, TUIIbI XMMHMUYECKHX pEakLui, pacTBOp,
AJEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOIUTHYECKAs TUCCOLMALINS, OKUCIINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peakuu, XUMHUYECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TCOPHS AIEKTPOJIUTUUECKON TUCCOIMAINH, Iepuoaudeckuii 3akoH J[. . MenneneeBa, 3aKkoH COXpaHEHHUS MaCChl
BEIIECTB, 3aKOH COXPAaHEHHsS M IMPEBpAIEHUS SHEPruM MNpPU XHMHUYECKHUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3BIK XHMUH,
MHUPOBO33pPEHUYECKHE 3HAHUS, JIS)KAINe B OCHOBE IOHUMAHUS IPUYMHHOCTH M CUCTEMHOCTH XMMUYECKUX SIBICHUH, (DaKTOIIOrHYecKue CBEIEHUS O
CBOMCTBAxX, COCTaBe, MOJIYYEHUH U 0€30IaCHOM HCIOJb30BAHUM BA)KHEHIINX HEOPTaHWYECKUX BELIECTB B OBITY U MPAKTUUYECKON AESITENbHOCTU
YeNI0BeKa;

C(OPMHPOBAHHOCTh yYMEHHUH BBIABIATH XapaKTepHble MPU3HAKK [OHATUH, YCTaHABIMBATh UX B3aUMOCBS3b, HCIHOJIb30BAThH
COOTBETCTBYIOIIME TIOHATHS ITPU ONMCAHUH HEOPTaHUYECKUX BEIIECTB U UX MIPEBPALLECHUM;

c(OPMHPOBAHHOCTh YMEHHUI HCHOJIB30BATh XMMHUYECKYI0 CHMBOJIUKY JJIsl COCTaBJIeHHUA (HOPMYIN BEIIECTB M YPAaBHEHMH XMMHUYECKHUX
peaknmii, cucrtemarndeckyto HoMmeHkmarypy (IUPAC) wu TpuBManmbHBIE Ha3BaHWS OTHCIBHBIX HEOPTaHWYECKHWX BeHIeCTB (YyrapHbIi ras,
YTIEKUCIBIN Ta3, aMMHUaK, raiéHasi U3BecTb, HerauéHasi U3BeCTh, IUThEBAs COJa, TUPUT U IPYTHE);
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c(hOpPMHUPOBAHHOCTh YMEHUH ONPEAETSATh BAICHTHOCTh M CTENIEHb OKUCIICHUSI XUMUUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO COCTABA,
BHJI XUMUYECKON CBsI3M (KOBAJICHTHAsl, MIOHHAs, METaJUIMUeCcKasi, BOJAOPOHAS) B COCAUHEHUAX, TUI KPUCTALTUYECKON PEETKH KOHKPETHOTO
BellecTBa (ATOMHasA, MOJIEKYJISIpHAsl, HOHHAsA, METAJUTMUECKast ), XapaKTep CpeJibl B BOJHBIX PacTBOPaX HEOPraHUYECKUX COETMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAIICKHOCTH HEOPraHMUECKHUX BEUIECTB [0 UX COCTaBY K OMpPENeIEHHOMY KiacCy/TpyIe
COCMHEHMH (ITPOCTHIC BEIIECTBA — METAJUIBl M1 HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIIOTBI, aM(pOTEPHBIC THIPOKCHIBI, COJIN);

cOpPMUPOBAHHOCTh YMEHUH pacKpbeiBaTh CMBICH mepuoaundeckoro 3akoHa JI. W. MenneneeBa u  JASMOHCTPHPOBATH €TO
CUCTEMAaTU3HPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB XMMHMUYECKUX 3JeMeHTOB 1—4 mepuonoB llepuoanueckoit
cucTeMbl XUMHUYeCKUX dyeMeHTOB JI. M. MenpesneeBa, UCHONb3ysl MOHIATHS «S-, P-, d-3JEKTPOHHBIC OPOUTANINY», «IHEPTETHUCCKUE YPOBHU»,
OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUYECCKUX 3JIEMEHTOB M UX COCTUHEHHH 10 TIeproiaM | TpymmaM [lepuoandeckoil CHCTeMbl
xAaMudeckux dnemeHToB /1. . Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMHUCHIBATH) OOLIME XUMUUYECKHUE CBOMCTBA HEOPTAaHMUECKHUX BEUIECTB PA3IMUHBIX KIIACCOB,
MOJATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOW CBA3W MEXKIY HEOPraHMYECKMMH BEHIECTBAMU C IOMOUIBIO YPAaBHEHUH COOTBETCTBYIOLIHMX
XMMHYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XMMHUUYECKHE PEAKIUU MO PA3IUYHBIM MpU3HAKAM (YUCIY U COCTaBY pPeardupyroIInX
BEIIECTB, TEIUIOBOMY 3 (DEKTy peakiiu, N3MEHEHUIO CTENEHEN OKUCICHHSI SJIEMEHTOB, OOpaTUMOCTH peaKIiy, YIacTHIO KaTalnu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHUI COCTaBIIATh YPAaBHEHUsS PEAKIIUN PA3TUYHBIX TUIIOB, MOJIHBIE U COKPAIICHHBIC YPaBHEHUS PEAKIIUH MOHHOTO
0oOMEHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA,

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOJITBEPKIAIOIINE KAaueCTBEHHBIM COCTaB PA3UYHBIX HEOPTaHWYECKUX BEIIECTB,
pacIo3HaBaTh ONBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHUM PACKpPhIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM TOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3THX PEeaKInii;

c(OpPMUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaklMHU OT Pa3jHyYHbIX (PAKTOPOB; XapaKTep CMEIleHUs
XMMHUYECKOTO PABHOBECHS B 3aBHCUMOCTH OT BHEIIHETo Bo3aeicTBus (nmpuHiun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTePU30BaTh XUMHUECKHUE MPOIIECCHI, JIEKAIINE B OCHOBE MPOMBIIIIIEHHOTO TOJTYYSHHsI CEPHON KHUCIIOTHI,
aMMHaka, a Takxke C(HOPMUPOBAHHOCTH NPEACTABICHWM OO0 OOIMMX HAyYHBIX TMPHUHIHUMAX M HSKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MPOU3BOCTBA;

c(hOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS C MCTIOJIB30BAHUEM IOHSATHUS «MaccoBas JOJS BEIIECTBA B PAacTBOPE», OOBEMHBIX
OTHOIICHUH Ta30B MPU XUMUYECKUX PEAKIUAX, MACCHl BEIIECTBA WM 00bEMA T'a30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WIH O00BEMY
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OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEILECTB, TEIIOBOTO 3(pdexra peaknyu Ha OCHOBE 3aKOHOB COXPAHEHHUsSI MAacChl BEIIECTB, MPEBPAIICHUS U
COXPAaHEHUs SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUI COOIIOAATH MpaBUIIa MOJIb30BAHUS XUMUYECKOU MOCYA0N 1 J1a00paTOpHBIM 000pYIOBaHHEM, a TAaK)KEe IpaBHiia
oOpallleHusi C BeIIeCTBaMU B COOTBETCTBUU C MHCTPYKILUSIMH I10 BBITOJIHEHUIO J1a00paTOPHBIX XUMHUUECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH TIAHUPOBATH M BBHIINOJHATH XUMHUYECKHH IKCIIEPUMEHT (pa3sio’KeHHE MEepOKCHIa BOAOPOAA B MPHUCYTCTBUU
KaTaJln3aropa, ONpeesieHUe CPeibl PACTBOPOB BEIIECTB € MOMOIIBI0 YHUBEPCATBHOTO MHANKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakllid, peaklMd MOHHOTO OOMEHa, KauyeCTBEHHbIE peaklUd Ha cynbdar-, kapOoHAT- U XJOPUA-aHUOHBI, HA KaTUOH aMMOHHUS,
pellleHre IKCIEPUMEHTANbHBIX 3a/ad 1mo temaM «Mertamis» U «HemeTramnsl») B COOTBETCTBUM C TMpaBUIAMH TEXHUKH O€30MacCHOCTU MpU
OOpalieHnn ¢ BEIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAaHHEM, IPEICTABIATh PE3yAbTAThl XMMHUYECKOTO SKCIEpUMEHTa B (hopMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIUK U (POPMYIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHATU3UPOBATH XUMHUUYECKYI0 HMH(POpPMAIUIO, MOIYy4aeMyl0 M3 Pa3HbIX UCTOYHHKOB (CpeacTBa
MaccoBOW KOMMYHHUKaIu, UHTEpHET U APYrux);

c(OPMHPOBAHHOCTH YMEHHI COOJIIOAATH MPaBHJIa HKOJIOTHYECKHU 1IeJIECO00Pa3HOT0 OBEACHHUS B OBITY M TPYJOBOH JESITEIHHOCTH B LIEIAX
COXPAHEHHUS CBOErO 3JJ0POBbSl U OKPY’KAIOLIEH MPUPOAHOM CpENbl, OCO3HABATh ONACHOCTb BO3AECWCTBUS Ha KUBBIE OPraHU3MbI ONPEIEIEHHBIX
BellecTB, MoHUMas cmbica nokazatens [1JIK, moscHaTh Ha mpuMepax CrocoObl YMEHbBIIEHUS U MPEJOTBPAICHUS UX BPEIHOTO BO3ACHCTBUS Ha
OpPraHM3M YEJIOBEKa;

Uis 00ydaroluXcsli ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMHM 3/I0pOBbS: YMEHHE NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHU;

JUISL CIIENBIX U CIA0OBUAALINX O0YYaIOUIUXCs: YMEHHE HCIOJIb30BaTh pelbeHO-TOUEUHYI0 cucTeMy obo3HadeHuit JI. bpaitng s 3anucu
XUMHYECKHUX (HOPMYIL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 0 0 https://infourok.ru
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBOAOPOABI — aJTKAHbBI 2 0 0 https://infourok.ru
Henpenenbable yrieBoaopoabl: alKEHBbI, http://himiya-video.com/
2.2 6 0 1
aJIKaJUCHbI, aJIKUHBI https://resh.edu.ru/
2.3 ApomaTtrndeckue yriieBoI10pOIbI 2 0 0 ru.wikipedia.org
24 [TpupogHBIE HCTOYHHUKH YTIICBOJOPOOB U 3 1 0 ru.wikipedia.org
' UX repepaboTka https://resh.edu.ru/
2.5 0 0 0
Hroro mo pazueny 13
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coenHeHust
3.1 Crmptel. DeHou 3 0 0 http://himiya-video.com/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 alhimik ru
Crnosxubie 3¢upsl
3.3 VYrieBoasl 3 1 0 chem.msu.su
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https://infourok.ru/
https://infourok.ru/
http://himiya-video.com/
https://resh.edu.ru/
https://resh.edu.ru/
http://himiya-video.com/

Uroro mo pazueny 13

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

https://infourok.ru
https://resh.edu.ru/

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3 0 0

Wroro no pazueny 3

Pa3pnen S. BeicokoMoJIeKy /i pHbBIE COCAUHEHUSA

chem.msu.su
51 [Tnactmaccer. Kayayku. BoiokHa 2 0 0 httos://resh.edu.ru/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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https://infourok.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbIie
Ne /it P Kourpoannsie Ilpakruueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u Ileproauueckas cucTeMa XMMUYECKHX 3 0 0 https://resh.edu.ru/
anemenToB 1. I. Meneneena
.M 0
1.2 Crpoenne setuectsa. Muoroobpasie 4 0 0 https://infourok.ru/
BEIIECTB
1.3 XUMUYECKUE peaKIuu 6 1 1 https://resh.edu.ru/
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xXumust
2.1 Merannbl https://resh.edu.ru/
2.2 Hewmeranst 1 https://infourok.ru/
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX ) 0 0 httos:/finfourok.ru/
BEIIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XUMHS U )KU3Hb 4 0 0 https://infourok.ru/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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https://resh.edu.ru/
https://infourok.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 Ilpeaer opraieckoit XuMuit, e 1 0 0 https://resh.edu.ru/
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE 03.09.2024
Teopust cTpoeHUs OpraHUYEeCKUX
2 inA. M. b & 1 0 0 https://resh.edu.ru/
COeTMHEHU I yTJIepoBa, e€ 10.09.2024 p sh.edu.ru
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
opraHuveckux Bemiects. HomeHnkmatypa .
3 1 0 0 https://infourok.ru
(cucremaTu4ecKas) U TPUBHAIbHBIC 17.09.2024 :
HAa3BaHMs OPTaHUYECKHX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHHUE, .
4 1 0 0 https://infourok.ru
TOMOJIOTUYECKUM PsiJT 24.09.2024 D
MeraH u 3TaH — npocTenIne .
5 1 0 0 https://infourok.ru
MPEACTaBUTEH AJIKAHOB 01.10.2024 :
6 ITpakTruyeckas padora Ne 1. <jH0nyquI/Ie 1 0 1 ru.wikipedia.org
STUJIEHA U U3YUYE€HUE €0 CBOWCTBY 08.10.2024
) . http://himiya-
7 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 0 0 15.10.2024  video.com/
OTUJIEH U IPOMUICH — MPOCTeHIne S
8 1 0 0 ru.wikipedia.or
MIPEACTABUTEH AIKEHOB 22.10.2024 P g
9 Ankanuensl. byraguen-1,3 u 1 0 0 http://himiya-
metminOyranuen-1,3. [lonyuenne 05.11.2024  video.com/
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https://resh.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMYECKUHN Psil. ALETHIIEH — M}&
N 12.11.2024  video.com/

MPOCTENIINNA TPEICTABUTEND aJIKUHOB

11 Brruuciienus mo ypaBHEHHIO XUMHYECKON thQ://himiya-
peakunn 19.11.2024  video.com/

12 aAppeeHI;L;: 0eH30I1 U TOIyoJ. TOKCUYHOCTD 25 11 2090 httos://resh.edu.ru/

13 I'enernyeckas CBS3b YII€BOIOPOAOB, https://resh.edu.ru/
MPUHAUICKAIUX K PA3IMIHBIM KJlaccaM 03.12.2024
[IpupoiHbIE ICTOYHUKH YIIJIEBOJIOPOJIOB:

14 MIPUPOJIHBIN ra3 u HOHyTHB{e He(TSIHBIC 10.12.2024 https://resh.edu.ru/
ra3pl, He()Th U MPOAYKTHI € mepepaboTKu
[IpupoiHBIE HICTOYHUKH YIIIEBOIOPOOB:

15 MIPUPOJIHBIN ra3 u HOHyTHB{e He(TSIHBIC 17.12.2024 https://resh.edu.ru/
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTIeBOAOPOIBI» 24.12.2024

17 IIpenenbHble ONHOATOMHBIE CIIUPTHI: thQ://himiya-
METaHOJI U 3TaHOJI. BosopoaHas CBs3b video.com/

18 @deHoJI: CTPOEHUE MOJIEKYIBI, (PU3NYECKHE thQ://himiya-
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE video.com/

19 Anbaeruabl: GopManbaerua U thQ://himiya—
areTanbaerug. AeToH video.com/

20 MHoOroaroMHsle CIUPTHI: 3TUIEHIIUKOIIb U httos:/finfourok.ru/
TIINLEPUH

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE https://infourok.ru/
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KHUCJIOTBI: MypaBbHHAs U YKCYCHas

[IpakTrueckas padota Ne 2. «CBoiicTBa

22 . https://resh.edu.ru/
pacTBopa YKCYCHOU KHCIIOTBI
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEIM BBICIIUX KapOOHOBBIX https://infourok.ru/
KHCIIOT

24 Mpiia Kak conu BBICH.II/Ii( KapOOHOBBIX httos://infourok ru/
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIOKHBIX https://resh.edu.ru/
3¢upoB

26 AKUPEL: THAPOIIHS, IPHMEHEHHE, https://resh.edu.ru/
OMOJIOTHYECKast POJIb KHUPOB
VYTieBobl: COCTaB, KiIaccuuKanus.

27 Baxuelinue npecTaBuTeNu: TIH0K03a, chem.msu.su
bpykTo3a, caxaposa

08 Kpaxmai u 1memirono3a Kak mpupoIHbIe chem.msu.su
MTOJINMEPHI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaepxaiiue opraHuuecKre
COCTUHEHUS)

30 AMWHBI: METUJIAMUH U aHUJIUH https://resh.edu.ru/

31 bestkit Kaie pHPOAHEIE repetitor.1c.ru
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS
AMUHOKHCTIOTHI KaK aM(pOTepHBIC

32 OpraHUYECKUE COCANHEHUS, UX https://resh.edu.ru/

ouonornyeckoe 3HaueHue. Ilentuanl
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OcHOBHbIE IOHATHSA XUMHUH .
33 . 1 repetitor.1c.ru
BBICOKOMOJIEKYJIIPHBIX COETUHEHUH
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 repetitor.1c.ru
[Inactmaccel, KaydykH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3ydeHusi  odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl

XUMHYECKUH IEMEHT. ATOM. DJIEKTPOHHAs .

1 1 0 0 https://infourok.ru/
KOH(UTypanus aTOMOB 03.09.2024
[Tepuoanueckuii 3akoH u [lepuoanueckas
cuUcTeMa XuMuieckux snemenTos /1. U. .

2 A . 1 0 0 https://infourok.ru/
MeHneneeBa, X CBsA3b C COBPEMECHHOM 10.09.2024
TEOpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN
M0 TPpyNMaM U Meprojam. 3HaueHue .

3 byl P 1 0 0 https://infourok.ru/
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI 17.09.2024
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHH HAyKU
CtpoeHue BelecTBa. XMMUYecKas CBSI3b, €€

4 BUJIbI; MEXaHU3MBbI 00pa30BaHUs 1 0 0 94.09.2024 https://resh.edu.ru/
KOBAJICHTHOM CBsi3U. BogopoHas cBs3b R
BaneHnTHOCTh. DIEKTPOOTPUIIATENEHOCTb.
Cremnenb okucienus. Bemecrsa

5 1 0 0 https://resh.edu.ru/
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO 01.10.2024
CTpOECHUS

6 [ToHsITHE O TUCTIEPCHBIX CHCTEMaX. 1 0 0 https://resh.edu.ru/
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HctuHHBIC 1 KOJUIOWIHBIE PACTBOPBLI.
MaccoBas A0JI1 BEIECTBA B paCTBOPEC

08.10.2024

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

15.10.2024

https://infourok.ru/

Knaccudukanus XuMu4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAILCHUS SHEPTUU IIPU
XUMHYECKHUX PEAKLMIX

22.10.2024

https://infourok.ru/

10

11

12

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3INyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BOJIOpo/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC

peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB U pacTBOPOB COJIEH

29.10.2024

05.11.2024

12.11.2024

19.11.2024

https://infourok.ru/

https://infourok.ru/

https://resh.edu.ru/

https://infourok.ru/

13

14

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTndeckre OCHOBBI XUMUW))

Meramibl, ux nosnoxenue B [lepuoanueckoit
cHUCTeMe XMMUYeCKux anemeHToB /1. U.

26.11.2024

03.12.2024

https://infourok.ru/
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MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue hu3znyecKue CBOWCTBA
METaJIOB

15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUIN
PAI HaIIPSIKEHUN METaJIOB

10.12.2024

https://infourok.ru/

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIoB (HATpUH, Kajaui, Kajablui, MarHui,
AIIOMUHUI) U UX COEITMHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYeCKHe CBOMCTBA IIMHKA, JKeae3a U UX
COCIMHEHUN

17.12.2024

24.12.2024

https://resh.edu.ru/

https://resh.edu.ru/

https://infourok.ru/

19

20

21

22

[IpakTrueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMeE
«Meramis»"

HewmeTanbl, uX MojioXeHue B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauioB (Ha IpuMepe
KHCIJIOPO/Ia, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COCOUHEHUU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

23

24

XuMHYecKue cBoicTBa a3oTa, pochopa u ux
COEeTUHEHNN

XHUMHUYECKHE CBOMCTBA yriepoaa, KpECMHUA U

32
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UX COEeOUHEHUN

25

26

27

28

[IprMeHeHNe Ba)KHEMINX HEMETAJUIOB U UX
COCIMHEHUI

O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110
TeMe «HemeTtamnabely. Berauciaenus mo
YPaBHEHUSM XUMHYECKHUX PEaKIHid 1
TEPMOXUMHUYECKUE PACUETHI

[TpakTiueckas padota Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Hemeramibl"»

KonTponpHas padora mo Temam «MeTauib»

u «Hemeramnbsy/Beepoccuiickas
poBepoyHas paborta

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

29

Heopranuueckue n opraHuyecKue KuciaoThl.
Heopranunueckue u opranuueckue
OCHOBaHUS

https://resh.edu.ru/

30

31

32

33

AM@oTepHbIe HEOpraHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

Ponb xumun B o0ecrieueHuu SKOIOTUIECKOMH,
HYHEPTreTUUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHH MEUITHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO NOTYYEeHUs
Ba)XHEUIIINX BEIECTB

Yenosek B MHPE BEIIECCTB U MaTCpHUAIIOB

33
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34 XuMHS ¥ 370POBbE YEIIOBEKa

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* Xumus, 11 kiacce/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankos C.A., AkunonepHoe oomectBo «M3narensctBo «lIpocBemenue»
METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

I"a6puensu, O. C. MeToanueckoe nocoore Xumus 10 kmacc

INabpuensn, O. C. Xumus 10-11 knacc. ba3oblit ypoBenb. MeTonudeckue peKoMeHAaluy U padoyasi mporpamma

https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf

https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://infourok.ru
http://himiya-video.com/
https://resh.edu.ru/
chem.msu.su
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