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COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHndyeckol XUMHM: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHHME B IOJYyYEHUHM HOBBIX BEIIECTB M MarepuaioB. Teopus
CTpOEHUsl OpraHMyeckux coenuHeHuid A. M. BbytnepoBa, e€ ocHoBHble Moi0keHUs. CTpyKTypHbIE (DOPMYJIBI OPraHMYECKUX BEILECTB.
["omornorus, nzomepust. XuMHUecKast CBA3b B OPraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIEC U KPAaTHBIE CBSI3H.

[IpencraBienne o kiaccu(UKAUMU OPraHWMYECKMX BemIecTB. HoMeHKIaTypa OpraHM4ecKnX COCITUHEHHMH (CHCTeMaTHYecKas) U
TPUBUAJIbHbBIC HA3BAaHUS BAXKHEUIINX MTPEICTaBUTENIEH KJIACCOB OPraHUYECKUX BELIECTB.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUs BEIECTB M UX IPEBpaIlEHHI: O3HAKOMJICHHE C 00pa3laMH OpraHMYeCKHX BEIECTB U
MaTepHajaMMi Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEILECTB, HAOIO/IEHHE U ONMCAaHUE IEMOHCTPAL[MOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTAaHMYECKUX BEIECTB P HarpeBaHUH (TUIABJICHUE, OOYTIIMBaHUE Y TOPCHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psia. MeTaH M 3TaH — MpOCTEHIINe MpeACTaBUTENN AIKaHOB: (u3nyeckue u
XMMHUYECKHE CBOMCTBA (PeaKIMU 3aMEIleHHs U TOPEHUs ), HaXOKJCHUE B IPUPOJIE, TOJyUYEeHHE U IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH psAA. DTUIEH U NPONWIEH — IPOCTeiIlne NpeACcTaBUTENN alIKEHOB: (PU3HUECKUE U
XUMHYECKHE CBOICTBa (peakluu TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, TUApPATALMH, OKUCJIEHHWS U TOJUMEpU3allMH), TOIYy4YeHHEe U
IIPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 m wmerunOyraaueH-1,3: cTpoeHue, BaXKHEWIIME XUMHYECKHE CBOMCTBa (peakuus MHOJMMEPH3ALMHN).
[TosryueHne CUHTETUYECKOTO KayuyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKUN psAll. ALIETUIEH — NPOCTEULINM IMpelCcTaBUTENb AJIKUHOB: COCTaB,
CTpoeHue, (u3nYeckue M XHMMHYECKHEe CBOICTBa (peakuMM TUAPUPOBAHMSA, TAJOT€HUPOBAHUS, T'MIpATallUM, TOPEHHs), MOJydeHHE H
IIPUMEHEHHE.

Apensl. benson: coctas, crpoeHue, pusnveckre 1 XUMUYECKHE CBOMCTBA (peaklMK TaJIoOrT€eHUPOBAaHUS U HUTPOBAHUS ), MOJy4YEeHUE U
npuMeHeHue. Tonyon: cocmas, cmpoenue, uzuyeckue u Xumuieckue ceoucmea (peakyuu 2ai02eHupo8aHus U HUMpo8anus), noaiyyeHue u
npumenenue. TOKCUYHOCTb apeHOB. | 'eHeTHYECKast CBSI3b MEX]y YITIEBOAOPOJAMHU, IPUHAIEKALMMH K Pa3JINYHbIM KJIaCCaM.



[IpupoaHbie UCTOYHUKH YIriieBOoAOpoaoB. IIpupoaHblii ra3 u nonmytHele HeTsHbIC ra3el. Hedth u e€ mpoucxoknenue. CrocoOs
nepepaboTKku HEPTH: MEPETOHKA, KPEKUHT (TePMUYECCKHI, KaTaTUTHIECKUI), mupoiu3. [IpoaykThl nepepaboTku HeTH, NX TMPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCIepUMEHTAIbHBIC METO/IBl M3YUCHHUS BEIIECTB U UX MPEBpAICHUI: 0O3HAKOMJICHHE ¢ 00pa3liaMy IiacTMacc, KaydyKoB U PE3UHBI,
koutekiuu «Hedtb» u «YTrosby, MOJAETMpOBaHUE MOJICKYJT YTIIEBOJOPOAOB U rajOreHONPOU3BOIHBIX, IPOBEICHUE MPAKTUYECKON PAOOTHI:
MOJYyYEHHE 3TUIIEHA U U3YUYEHHE €TI0 CBOWCTB.

Pacuérnrie 3amaun.

Bprunciienus mo ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIMH 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIECTB WU MPOAYKTOB PEAKIIUH).

Kuciopoacoaepxamme opranuyeckue coelMHeHus1

[IpenenpHBIE OTHOATOMHBIE CTUPTHL. METaHON M ATAHOJ: CTPOCHUE, (PU3NYECKHNE U XUMHUYECKHUE CBOWCTBA (PEAKIMH C aKTUBHBIMU
MeTaJlJIaMH, TaJlOr€HOBOJIOPO/IaMHU, TOpeHue), MpUMeHeHrne. BoaoponHble CBA3M MeXAy MOJeKylaMu crnupToB. JlelicTBUe MeTaHOna U
9TAHOJIa Ha OPraHU3M YeJIOBEKA.

MHOroaToMHBIE CHUPTHL. DTHUJICHIVIMKONb WM TJIMLEPHH: CTpOeHHE, (PU3MYecKhe W XHWMHYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO
IICJIOYHBIMU METAlJIaMH, KaUYCCTBCHHAaA peaKum{ Ha MHOT'OAaTOMHBIC CHI/IpTLI). I[ef;lCTBI/Ie Ha OpFaHI/I3M YCJIOBCKA. HpI/IMeHeHI/IC FJII/IIIGPI/IHa 158

STUJICHTJIUKOJIS.

@deHouI: CTpOEHUE MOJIEKYIIbI, (hu3uUYecKre U Xumuueckue cBoiictsa. TokcuunocTs enomna. [Ipumenenue penona.

Anpaeruapl U kemoHvl. opMalbIeTu], aleTadbIeTUu: CTPOCHHE, (PU3NUYECKHEe MU XMMUYECKUE CBOMCTBA (peakUUu OKHUCIICHUS U
BOCCTAHOBJIEHMSI, KAUECTBEHHBIE PEAKIMH ), [TOJIyU€HUE U IPUMEHEHUE.

OHOOCHOBHBIE NpeJeNbHble KapOOHOBBIE KHUCIOTH. MypaBbUHAas M YKCYCHasi KHCIOTBI: CTpPOCHHE, (pU3MYecKHe M XMUMUYECKHe
cBo¥icTBa (cBOIiCcTBa, O0IIMeE IS KJlacca KUCIIOT, peakius 3TepuduKalum), noaydeHue 1 npumenenne. CTeapuHoBasi U OJI€UHOBAsI KUCIOTHI
KaK MpeJCTaBUTEIN BBICIINX KAPOOHOBBIX KUCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOLIEE IEHCTBUE.

CrnoxHble >QUpbl Kak MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. I'maponus cinoxubiXx 3¢upo. XKupsel. ['maponus xupos. [Ipumenenue
XKUpoB. bruonornyeckas posb KHUPOB.

VYrneBoasl: cocTaB, Kiaaccu(uKalus yriieBo1oB (MOHO-, M- U ToJaMcaxapubl). [ 1roko3a — mpocTeimii MoHOocaxapHl: 0COOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3NUecKe U XMMHUECKHEe CBOICTBa (B3aumoeiicTBue ¢ ruapokcuaoM Meau(ll), okucienre aMmMuagyHbIM pacTBOPOM
okcuzaa cepedpa(l), BoccraHoBieHHe, OpOXKEHHE TIIOKO3bl), HAXOXKJEHUE B MpPHUpOJEe, MPUMEHEHUe, Ouonorudeckas poib. DoTocuHTE3.
@pyKTO3a KaKk U30Mep TITIOKO3HI.

Kpaxman u memmnono3a Kak NpuUpojaHble monuMepbl. CTpoeHHe Kpaxmaia M HesUTrosio3bl. dusndeckue U XMMHUYECKHE CBOMCTBA
Kpaxmaja (TUAPOJIN3, KaYeCTBEHHAsl peaklus ¢ HOJIOM).



DKCrepUMEHTAIbHBIE METObl 3YUYCHHSI BEIIECTB U UX MPEBpAllCHU: MMPOBEICHUE, HAOIIOACHUE U OMUCAHHE JIEMOHCTPAI[MOHHBIX
ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEAKLMM OJHOATOMHBIX CHUPTOB (OKHUCIeHHE dTaHoja okcuaom Mmenu(ll)), MHOroaroMHbIX
crupToB (B3ammoJeiicTBue rauiepuna ¢ ruapokcuaom meau(ll)), anprernnoB (OKMCICHHE aMMHAYHBIM PacTBOpoM okcuaa cepedpa(l) u
ruapokcuaoM meau(ll), B3anmoaericTBre kpaxmasa ¢ H0I0M), IPOBEICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

Pacuérnebie 3anaun.

Borurcnenus o ypaBHECHHIO XUMHUYECKON peaknuu (Macchl, 00bEMa, KOJTUYECTBA HCXOTHOTO BEIIECTBA WM MPOJYKTA PEAKIUH TI0
U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

A30TcoaepKalye OpraHnYeCcKue COeAMHEHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHuveckre coeAuHeHus. PU3nyecKue M XMMUYECKUE CBOWMCTBA aMHUHOKHUCIOT (Ha MpuMepe
ruirHa). bnonornyeckoe 3HadyeHre aMUHOKUCIOT. [lenTuab.

benku kak nmpupoHbIe BEICOKOMOJEKYIISIpHBIE coequHeHus. [lepBuunas, BTopuyHas U TPETUYHASI CTPYKTypa OCJIKOB. XUMUUYECKHE
CBOICTBa OENKOB: TUAPOIIN3, IEHATYpAllHsl, KAUECTBEHHBIEC PEAKIIMH Ha OCIKH.

DKCrepUMEHTAIbHBIE METO/Abl M3YyUeHHUs BEIIECTB M WX MpEeBpallleHui: HaOII0JeHHEe U OMHCAHHUE IEMOHCTPALMOHHBIX OIBITOB:
JeHaTypanus OSJIKOB IPU HArPEBaHMHM, IBETHBIC PEAKIIUU OCITIKOB.

BbicokomosieKy/JIIpHBIE COeITMHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEUHEHUI: MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINH,
cpenHss MoJieKyJsipHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BHICOKOMOJIEKYJIIPHBIX COEAMHEHUHN — MOJMMEPU3ALMS U MOJTUKOHEHCALUS.

DKCIEepUMEHTAIbHBIE METOJIBI M3YUYEHUsI BEIIECTB W UX IMPEBpAIICHUI: 03HAKOMJICHHE C 00pasiamMu MPUPOTHBIX U MCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, KayuyyKOB.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXNpeIMETHBIX CBSI3€W MPU M3YUYEHUH OpraHnueckod xumuu B 10 kiacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH, TaK W TOHITHH, SBJISIONIMXCS CUCTEMHBIMU JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE TMOHSTH: SBJICHHE, HAy4YHBIH (DaKkT, TUMoTe3a, 3aKOH, TEOpHUs, aHAIM3, CHHTE3, Kiaccuduxarus,
NEePUOANYHOCTD, HAOIOIECHUE, U3MEPEHHUE, SKCTIEPUMEHT, MOICTTUPOBAHUE.

®dusnka: mMaTepus, SHEPTHs,, Macca, aToM, DJIEKTPOH, MOJIEKYJa, YHEPreTUUECKHl YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE
COCTOSIHHIE BEIIECTBA, PU3MUECKUE BETMYUHBI U €AUHUIIBI UX U3MEPEHHUSI.

buonorus: kinerka, opranusm, omochepa, oOMeH BemecTB B opraHusme, GOTOCHHTE3, OMONOTHYECKH aKTHBHBIE BellecTBa (OeNKH,
YTIIEBOJIBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TIOPOJIBI, MTOJIE3HBIE UCKOIIAEMbIE, TOTIITUBO, PECYPCHI.



TexHoorns: IMUIICBBIC IIPOAYKTBI, OCHOBBI PAallMOHAJILHOI'O IIMTAaHHA, MOIOIIUEC CpPCIACTBA, JICKAPCTBCHHBIC M KOCMETHUYCCKHE
npemnaparsbl, MaTCpUuajibl U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0OCHOBBI XUMHHU

XuMHUECKUH 37eMeHT. ATOM. SIapo aroma, M30TONbl. DJIEKTPOHHAs 000J04YKa. DHEPreTH4ecKue ypOBHHU, MOAYPOBHU. ATOMHBIE
opburany, S-, p-, d- anemMeHThl. OCOOCHHOCTH pacHpe/Ie/ICHUs IEKTPOHOB 10 OPOUTAIISIM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX MEPHOJIOB.
DJeKTpoHHAas! KOH(PUTYpalrs aTOMOB.

[Tepuoaunueckuii 3akoH u Ilepuonuyeckas cucrtema xumuueckux snemeHtoB [I. M. MenneneeBa. CBsi3b MEpUOIMYECKOTO 3aKOHA U
[Tepuoanueckoil cucTeMbl XUMUYecKuX uieMeHTOB J[. M. MenzaeneeBa C COBPEMEHHOM TEOpPHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMMYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU MPOCTBIX U CIOXKHBIX BEIIECTB IO IpyIliiaM U IepuojaM. 3HaueHHE
IIEPUOIUYECKOr0 3aKOHA B PA3BUTUM HAYKH.

CrpoeHnue BeniecTBa. XHMUYECKas CBsA3b. Buiabl XuMudeckol CBA3M (KOBaJIEHTHas HEMOJISIpHAsT U MOJSpHAas, HWOHHAasd,
MeTajuindeckas). Mexann3Mmbl 00pa3oBaHHs KOBAJIEHTHONM XUMHUYECKOW CBsA3M (OOMEHHBIM M JOHOPHO-aKUENTOpHBINH). BogopoaHas cBs3b.
BanenTtHOCTh. DnekTpooTpuaTeabHOCTh. CTeneHb OKUcaeHus. FIOHbI: KaTHOHBI U aHUOHBI.

BeniectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTBA. THUMBI KPUCTAIIMYECKUX PEHIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTATIINYECKON PEIIETKH.

ITonsATHE O IUCIIEPCHBIX cUcTeMax. ICTUHHBIE U KOJITIOUIHBIE PACTBOPBI. MaccoBast 101 BELIECTBA B PACTBOPE.

Knaccugukanus HeopraHuueckux coequHeHnd. HoMeHKnaTypa HeopraHMYeCKUX BelecTB. |'eHeTHuecKkas CBSI3b HEOPraHMYECKHX
BEILECTB, IPUHAIICKANIUX K PA3ITMYHBIM KIJIACCAM.

Xumunueckas peaknus. Knaccudukanuss XuMu4ecKux peakiiuii B HEOpraHMYeCKOM U OpraHu4ecKoi XUMHUH. 3aKOH COXPaHEHUS! MacChl
BEILECTB, 3aKOH COXPAaHEHUS U IIPEBPALLECHUS SHEPTUU IIPU XUMUYECKHUX PEAKLIUAX.

CKOpoCcTh peakuuu, €€ 3aBUCHUMOCTb OT pa3nuuHbIX (hakropoB. OOpaTUMble peakUMU. XUMHUYECKoe paBHOBecwe. DakTophl,
BIIMSIOIINE HA COCTOSTHUE XUMHUYeCKOro paBHoBecus. [Tpunnun Jle [laTense.

OnekrponauTnueckas aucconuanus. CuiabHble U cialble 3yeKTpoauThl. Cpea BOJHBIX pacTBOPOB BEIIECTB: KUCIHas, HEUTpaibHas,
LIeJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.



OKCHepUMEHTAIbHBIE METOJbl H3Y4YeHMsI BELIECTB M WX IMpeBpalleHuil: nemoHctpanus Ttabmun «llepuoauyeckas cucrema
xumudecknx anmemeHtoB J[. W. MenaeneeBa», u3ydeHHE MOJCNEH KPUCTALIMYECKHX pEMIETOK, HAONIOJACHHE W ONHCAHUC
JIEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOkKEHUE MEPOKCHIA BOJAOPOJIa B MPUCYTCTBUU KaTAIM3aTOpPA, ONPEICICHHE CPEIbl
pPacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATHHOIO HHJIMKATOPA, PEaKLIMU HIOHHOTO 0OMEHa), MPOBeIeHNE NMPaKTUYeckoil paboTel «BrusHue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIHI.

Pacuérnbie 3a1aun.

Pacu€Tpl M0 ypaBHEHUSM XMMUYECKUX PEAKLHI, B TOM YHCIIE TEPMOXHMHYECKHE PACUETHI, PACYETHI C MCIIOJIb30BAHUEM IOHSITHUSA
«MaccoBasi 10151 BELECTBAY.

Heopranuueckasi xumusi

Hewmerannel. Ilonoxxenue nemeramioB B llepuoanueckoil cucreme xmmuyeckux snemeHtoB Jl. M. MenaeneeBa u ocoOeHHOCTH
CTpoeHUs aToMOB. PU3HUYECKHE CBOMCTBA HEMETAJUIOB. AJUTOTPOIUS HEMETALUIOB (Ha MMPUMeEpe KUCIopoia, cephl, hocdopa U yrieposa).

XYMHYECKHE CBOWCTBAa BaKHEHMIIMX HEMETAIOB (TaJIOT€HOB, cephl, a30oTa, (ocdopa, yriepoga ¥ KpeMHHUS) U UX COCAMHEHUU
(OKCHUII0B, KUCIIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHHIA).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnsl. [lonoxenue meramioB B [lepuoanueckoii cucreme xumudeckux 3nementoB . . MenneneeBa. OcoOEHHOCTH CTPOCHUS
AMIEKTPOHHBIX 00004eK aToMOB MeTauioB. OOmime ¢usnueckue cpoicTBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXHUMHYECKHUM Pl
HaIpsKEHUN METaJIOB.

XUMHYECKUE CBOMCTBA BAXKHEWMINIUX METAUIOB (HATPUM, Kadui, KajdbllMid, MarHui, allFOMUHUMN, IIUHK, XpPOM, KEJIe30, MEIIb) U UX
COCTUHEHUN.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCTepUMEHTAIbHBIE METOJIbl M3Y4YEeHHs BEIIECTB M WX TMPEBpAIllEHUN: H3yuyeHUE KOJUIEKIMH «MeTayuibl U CIUIaBbl», 00pasIoB
HEMETAJUIOB, pEIICHUE OKCICPUMEHTAIbHBIX 3a7a4, HaOMIOJIEHHWEe U OINHUCAHWE JIEMOHCTPAIMOHHBIX W JAOOPATOPHBIX OIBITOB
(B3auMOJIeHiCTBHE THAPOKCHIA ATFOMUHUS C pACTBOPAMU KHUCIIOT U IIEJI0UeH, KaueCTBEHHBIC PEaKIIMKM Ha KATHOHBI METaJIIOB).

Pacuérnbie 3a1aun.

Pacuétel Maccel BeriecTBa WM 00bEMAa ra30B MO U3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIINX B
PEaKIMK BEMIECTB, pacYEThI MacChl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKITNHN, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMuu B obecriedeHIH KOJIOTHIECKOM, YHEPIeTHUECKOM 1 MHIIEBOI 0€30MacHOCTH, Pa3BUTUU MEAUIUHEL. [[OHATHE O HAYYHBIX
METO/1aX MO3HAHMS BEIIECTB M XUMHUECKUX PEaAKIIHil.

[IpencraBnenuss 00 0OMIMX HAYYHBIX MPUHIIAIIAX TTPOMBIIINIEHHOTO TTOTYYEHUST BAKHEUIITUX BEIICCTB.



YenoBek B MUPE BEIIECTB U MATEPHAJIOB: BaXHEHIINE CTPOUTEIBHBIE MATEPUAIIbl, KOHCTPYKIIMOHHBIE MaTe€pHallbl, KPACKH, CTEKJIO,
KepaMHuKa, MaTepHaibl 7S 3J€KTPOHUKH, HAHOMATEPUAIIbl, OpraHUYeCKHE U MUHEPAJIbHBIC YIOOpESHHUS.

XuMHUsL ¥ 370pOBbE YEJOBEKA: IpaBHJa HCIIONb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, IMpaBWia OE30MAaCHOTO HCIOIb30BAHUS
npenapaToB ObITOBOM XMMHMHU B IOBCEAHEBHOM KU3HMU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXINpeaMETHBIX CBS3€W IpU M3yd4eHUU OOIIed M HeopraHudeckod xumuu B 11 Kkiacce ocyuiecTBisieTcs 4depes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M TOHATHH, SBISIOMUXCS CHCTEMHBIMH Ui OTACIBHBIX HPEIMETOB
€CTECTBECHHO-HAYYHOI'O LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE TOHATHSA: HAyYHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3, KIacCU(PUKALM, IEPUOIUIHOCTbD,
HaOJII0ICHUE, DKCIIEPUMEHT, MOJCIIUPOBaHKUE, U3MEPEHHE, SIBJICHUE.

®du3uka: MaTepusi, SJHEpPIus, Macca, aToM, IEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII, PAJIUOAKTUBHOCTh, MOJIEKYJIA, YJHEPTreTUYECKUN
YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEILECTBa, (PU3NYECKUE BEJIMYMHBI U €IMHUIBI UX U3MEPEHUs], CKOPOCTb.

Bbuonorus: knerka, opranusm, sKocucTema, ouochepa, MaKpo- 1 MUKPOJIEMEHTbI, BUTAMHHBI, 0OOMEH BEILIECTB B OpraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHosorus: XuMUYeCKass IPOMBIIUIEHHOCTb, METAJLIYPrus, MPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPHANIOB, CEIBCKOXO3SMCTBEHHOE
IPOM3BOJICTBO, IHILIEBasl IPOMBIIUIEHHOCTb, (hapMaleBTUYECKasi IPOMBIIUIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX IPEraparos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPUAIIOB, JIEKTPOHHAS IIPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHU HA BA30BOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTPaMM CPEIHErO O0IIero oOpa3oBaHUs
(JINYHOCTHBIM, METANpPEeIMETHBIM M INpeAMETHbIM). HayuHo-meToanueckoil OCHOBOM Juisl pa3paOOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
MIPOrpaMM CPEHEro O0IIero 00pa30BaHuUs SBISETCS CUCTEMHO-/1E€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUU C CUCTEMHO-AESITENLHOCTHBIM MOJX0JIOM B CTPYKTYPE TUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MpeaMeTa « XMMUS» Ha YPOBHE
cpenHero o0mero 00pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIONIUE:

OCO3HAaHHWE OOYYAIOIIUMUCI POCCHUCKONW TIPAKIAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITCIILHOCTH W
CaMOONPEIEICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LIeJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaauIuil 0a30BOU
HAayKH XUMHU,

TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH JEATEIHHOCTH I[EHHOCTHO-CMBICIOBBIMU yCTaHOBKAMHU,
MPUCYIIUMHU [[ETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIN4YUEC NIPABOCO3HAHUA SKOJIOTHYECKOU KYJBbTYPBI U CIIOCOOHOCTH CTaBUTh LEJIN U CTPOUTD )KNU3HCHHBIC ITJIaHBI.

JIngHocTHEBIE PE3YIbTATBl OCBOCHHUA IMPEAMCTA «XuMus» JOCTUTaOTCA B CIUHCTBEC y‘-IG6HOI>i U BOCIIUTATEILHOU ACATCIIBHOCTHU B
COOTBETCTBUHM C T'YMaHUCTHYECKHMH, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M HJcallaMU POCCHMCKOTO TPa)KIaHCKOTO
oOmiecTBa, MPUHATHIMU B OOIIECTBE HOpPMaMU M TpPaBUJIAMH TOBEJIEHUS, CIOCOOCTBYIOIIMMH TMpOIlECCaM CaMOMO3HAHHS, CAMOPAa3BUTHUS U
HPAaBCTBCHHOI'O CTAHOBJICHUA JIUYHOCTHU O6yanOIHHXC$I.

JIMYHOCTHBIE pPE3yJabTaThl OCBOCHMSI NIpeaMeTa «XHUMHs» OTpa)karoT c(HOPMHPOBAHHOCTH ONBITA IMO3HABATEIbHOW M IMPAKTUYECKOU
NEeSITeIbHOCTH 00YJAIOIIUXCS 10 peaTu3alliu MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS

0CO3HaHHUs 00YUYaIOLUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00s3aHHOCTEH, yBaXKEHMsI K 3aKOHY U IPaBONOPSAIKY;

MpEACTABICHUA O COUAIIBHBIX HOpMaXx U IpaBujIaxX MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHON TBOPYECKOH AESITETHbHOCTU MPHU CO3AAHHH YYEOHBIX MPOEKTOB, PEIICHUU Y4eOHBIX U MO3HABATENbHBIX 3a/ad,
BBITIOJTHEHUH XUMUYECKHUX YKCIIEPUMEHTOB;



CIOCOOHOCTH MOHMMAaTh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JOTMKY M apryMEHThl APYrHX NPH aHAIW3E PA3IMYHBIX BUAOB Y4eOHOMH
JESITENIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIIEHUS K UCTOPUUYECKOMY U HAyYHOMY HaClIeJUI0 OT€YECTBEHHON XUMHUH;

YBAKCHHA K ITPOLECCCY TBOPUCCTBA B O6HaCTI/I TCOPHU U MPAKTHUYCCKOTO NPUMCHCHUSA XUMHUH, OCO3HAHHA TOTI'O, YTO JOCTHXKCHUS HAYKHU €CTh
pe3yabTaT JJIMTCIbHBIX HaGJIIO[[eHHfI, KPOIIOTIMUBBIX OKCIICPUMCHTAJIbHBIX ITOUCKOB, ITIOCTOAHHOI'O Tpyaa y‘léHBIX H IIPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYSHHH M MOCIEAYIOUIEM aHaIu3e WH(OPMALUU O MEPelIOBBIX TOCTHKEHUSX COBPEMEHHOU
OTEYECTBEHHON XHMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'0 ITOBCACHU A,

CIIOCOOHOCTH OIICHHBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKHUMH SBICHUSMHU, U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

T'OTOBHOCTH OIICHHBATh CBOE IMOBCACHHUEC U IIOCTYIIKU CBOUX TOBapI/IHIeﬁ C HO3I/IIII/H>'I HPAaBCTBCHHLIX M IPABOBBIX HOPM KW OCO3HAHHUC
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

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

coOroieHUs IpaBuIl 0€30IacHOro oOpallleHus ¢ BeIeCTBaMU B ObITY, IOBCEITHEBHOM JKU3HU U B TPYAOBOH 1€ATEIbHOCTH;

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

OCO3HAaHHUS NMOCIEACTBUM U HENPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJIEHUS alIKOTr0Jisl, HAPKOTUKOB, KypEeHUs);

5) TpyaoBOro BoCiuTaAHMSA:

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

YCTQHOBKH Ha aKTMBHOE Y4acCTHE B PELICHUH MPAKTUYECKHX 3a/1a4 COIIMAIbHOM HAaIIPaBJICHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUeHHIO MpodeccHil pa3TuYHOro poja, B TOM YHCIIe HA OCHOBE IPUMEHEHHS MPEAMETHBIX 3HAHUN [0 XUMUMY;

YBaXXEHUS K TPYAY, JIOJAAM TPYy/Ja U pe3yJIbTaTaM TPYIOBOM NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBHUIYaJbHON TpaeKTOpuM oOpazoBaHMs, Oyaymiedl mpodeccuu M peain3anuu cOOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) 2K0JI0OrMYeCKOr0 BOCIIMTAHMS:



IKOJIOTHYECKH 1EIeCO00Pa3HOr0 OTHOIMIEHUS K PUPOJIE, KAaK UCTOYHHKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAHUS TI00ATBHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHHE MPUPOTHOU H
COLIMAJIbHOU CPEeIbL;

OCO3HaHHUS HEOOXOIUMMOCTH UCIOJIB30BaHUS JOCTIXKEHUN XUMHHU TSI PEIIEHUS] BOIPOCOB PAIlMOHATBHOTO MIPUPOI0IOIB30BaAHUS;

AKTUBHOTO HEMPUSATHUS JIEHCTBUHN, MPUHOCAIIUX BPEI OKPYXKAIOIICH MPHPOJHON cpele, yMEHUsS MPOTHO3MPOBATh HEOIAroNpHUsTHBIC
AKOJIOTHYECKUE TTOCITIEACTBHSI MPEANPUHUMACMBIX JIEHCTBUI U MPEAOTBPAIATh UX;

HAJIMYUS Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, HKOJIOTMUYECKON KYIbTYpbI, OMBITa JEATEIBHOCTH 3KOJIOTHYECKOM HAINpaBICHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCS HUMHU B I[O3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATBHOM IPAaKTUKE, CHOCOOHOCTH M YMEHHS aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMo(poOuu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTHUKHY;

MOHUMAaHUS CleUM(UKH XUMUU KaK HayKd, OCO3HaHUS €€ poid B (OPMHUPOBAHMHM PALMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU
[IEJIOCTHOTO TPEJICTaBICHUS 00 OKPYXKAIOIIEeM MHpE KaK O CJUHCTBE MPUPOIBI M YEIOBEKAa, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTCH W
pelIeHnr TPo0JIeM COXPAHECHHUS TPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH AJI1 COBPEMEHHON IMBUIIM3ALMU: B €€ TYMAaHUCTHUYECKON HAIIPaBICHHOCTH M BaKHOW POJIU B
CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJIbTYpBI, pEIIEHHH TI00aTbHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHUSI UEIOBEUECTBA — CHIPHEBOIA,
JHEPreTHYECKOH, MUIICBOW U YKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00SCTICUCHUN YCIIOBUN YCIIEITHOTO TPY/Aa M SKOJIOTHYCCKH
KOM(DOPTHOMH KU3HH KKJOTO YiIeHa 00IIecTBa,

€CTECTBEHHO-HAYYHONH TPaMOTHOCTH: MOHHMAHMS CYIIHOCTH METOJOB MO3HAHUS, MCIONb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
WCIOJIb30BaTh MONyYyaeMble 3HAHUA U1 aHaIM3a U OOBSCHEHUS SBJICHHUI OKPYXKAIOIIETO MUpa U MPOUCXOIAINIMX B HEM HM3MEHEHWH, yMEHUs
nenath 000CHOBAHHBIC 3aKTFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIUXCS TAHHBIX C METbI0 TIOTYUICHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCIIOJB30BATh XUMUYCCKUE 3HAHUS JUIS PEIICHUS TIPOOJIEeM B peabHBIX )KU3HCHHBIX CUTYaIlUSX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENbCKON eI TENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPA30BaHUIO, K AKTUBHOMY TOJNYYEHUIO HOBBIX 3HAHUH 1O XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU;

HWHTEpeca K 0COOCHHOCTSIM TPY/a B pa3IudHbIX chepax mpodhecCuoHATHHOU IeATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MCTaHpCIlMCTHBIe PE3yIbTaTbl OCBOCHUA y‘-IC6HOI‘O npeameTa «XUMHS» Ha YPOBHE CPpCAHCTO 06]].[61“0 O6paSOBaHI/I${ BKJIIOYArOT:



3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PECHHUS OOYYAIOMIMXCS MEXAUCHUILUTMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYYHBIC MOHSATHS,
OTpaXaromue MnCJIOCTHOCTD Hﬁy‘-IHOﬁ KapTUHBI MHUpa U CHCI_[I/I(I)I/IKY MCTOAOB IIO3HAHUA, HUCIIOJB3YCMBIX B CCTCCTBCHHBLIX HAayKax (MaTepI/ISI,
BEILIECTBO, DHEPTHUs, SBJIICHHE, IPOIECC, CHCTEMa, HAY4YHBIM (aKT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsI, HCCIEIOBaHUE,
Ha0II0IcHUE, U3MEpPEHNE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIC Yy4eOHbIE JeicTBUsA (TMO3HABaTEIbHBbIE, KOMMYHUKATHBHBIC, pETYJISATHBHbBIC), obOecnednBaionie (HopMUpOBaHHE
(GYHKIMOHATBHON IPAMOTHOCTH M COIIMATIBHON KOMIIETEHLIUU 00YJaOLIIXCS;

CIOCOOHOCTh OOYYarOIMIMXCs UCIHOIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpCAJbHbIE yueOHbIC
JIEHCTBUS B MIO3HABATEILHON M COIUATILHOM MPAKTHKE.

MeTaHpeI{MCTHBIe PE3YyJIbTaThl OTpPAXAKOT OBJAACHHUC YHUBCPCAJIbHBIMHA yT-I€6HI>IMI/I MMO3HAaBaTCJIbHBIMHA, KOMMYHHKAaTHUBHBIMU H
PEryJIATUBHBIMUA IIGIZCTBPISIMI/I.

OBJjaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IMO3HABATEJIbHBIMH JAEHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE AeHCTBUS:

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

OIpCaACAThL HEJIMW ACATCIBbHOCTHU, 3aJaBasd IapaMCTPbl U KPUTCPUHU HUX JOCTUIKCHHA, COOTHOCUTHL PC3YJbTAaTbhl ACATCIBHOCTH C
MTOCTaBJICHHBIMH IICIISIMH;

WCIIO0JBb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTUYECKOTO MBILUIEHUS — BBIIEATh XapaKTepHbIE TPU3HAKY MOHATUN U YCTAHABIMBATh UX
B3aMMOCBA3b, UCITOJIB30BATh COOTBCTCTBYIOIIMEC ITOHATHUA AJI4 O6’B$ICH€HI/I${ OTACJIBbHBIX q)aKTOB 158 SIBJ'IGHI/II\/'I;

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 pACCYKIEHUs (MHIYKTUBHBIC, NEAYKTUBHBIE, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOpPEUHs B
paccMaTpruBaACMBbIX SABJICHUAX, q)OpMYJ'II/IpOBaTB BBIBOJIbI U 3aKJIIOUYCHUS,

INPUMCHATE B IIPOLECCEC IMO3HAHHA, HCIOJIB3YEMBIC B XHUMHUH CHUMBOJHUYCCKHUC (3HaKOBI>I€) MOOCIN, HpCO6p330BI)IBaTI) MOACJIBHBIC
MPEJICTABICHHUS] — XUMUYECKHI 3HAK (CHMBOII) dJ€MEHTa, XUMU4ecKkas (opmyia, YypaBHEHHE XUMUYECKOW PeakIuu — MpU PEUIeHHH Y4eOHBIX
MMO3HABATENbHBIX U MPAKTUYECKUX 3a/ad, MPUMEHSTh Ha3BAaHHbIE MOJENIbHBbIC MPEICTABICHUS JJI1 BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

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

(hopMyIHpOBaTh LIETU U 337241 UCCIIEIOBAHMS, HCIIOI30BATh MIOCTABICHHBIE M CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIC BOMIPOCKHI B KAUECTBE
WHCTPYMEHTA MMO3HaHUS M OCHOBBI [ (DOPMHUPOBAHHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,



BJIAJICTh HAaBBIKAMH CAMOCTOSTEIBHOTO TUIAHHUPOBAHUS W TPOBEICHUS YUYEHHUYECKUX ODKCIIEPHMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOMI0JaTh 3a XOJOM IIPOIecca, CaMOCTOSITENBHO IIPOTHO3UPOBATh €ro pe3ysbTaT, (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOABI OTHOCHUTEIILHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHNS, COCTABIATH 0OOCHOBAHHBIN OTUYET O MPOJICIAaHHON paboTe;

NpUOOpETaTh ONBIT YYEHHYECKOH HCCIeOBATENLCKOW M IMPOCKTHOW MAEATENbHOCTH, IPOSBIATH CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3aJ]1a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B MO3HAHUSI.

3) pa6ora ¢ nngopmanmeii:

OPHEHTHPOBAThCS B PA3IMYHBIX HCTOYHHMKAX WH(POpManMu (HAyYHO-TIOMYJSpHAs JUTEPaTypa XUMHUYECKOTO COJEp)KaHMsS, CIPAaBOYHBIC
nocobust, pecypcel MHTepHeTa), aHanu3upoBaTh HHGOPMAIMIO PA3IMYHBIX BUAOB U (OPM TPEICTABICHUS, KPUTHYECKH OIICHUBATH ©&
JOCTOBEPHOCTH U HETIPOTHBOPEUYUBOCTH;

(bopMyIHpOBATH 3aIIPOCH U IPUMEHSTH Pa3IMYHbIE METOIBI IIPH MTOUCKE U 0TOOpe HH(pOpMAIK, HEeOOXO MO /ISl BBITOJTHEHUST Y4EOHBIX
3a7a4 ONpeIeNIEHHOTO THIIA;

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

CaMOCTOSITENIFHO BBIOMpATh ONTHMAJIbHYIO (hopMy mpeactaBieHuss nHpopManuu (CXeMmbl, rpadUKd, AMArPaMMBbI, TAOIUIIBI, PUCYHKH H
Ipyrue);

UCIIOJIb30BAaTh HAYYHBIH S3bIK B KAYECTBE CPEJCTBA IPU paboTe ¢ XMMUYeCKoW HH(opManueil: MpUMEeHATh MEeXIPeIMETHbIe ((PU3NIECKIE U
MaTeMaTHYeCKue) 3HaK1 U CUMBOJIBL, (hOpMYyJIbl, a00peBUaTypbl, HOMEHKIATYPY;

MCTIOJIB30BATh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYIECTBY OOCYXJaeMOW TeMbl B XOJi€ IUalora W/WiIM AMCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYIHPOBATH CBOU
NPEUIOKEHUS] OTHOCUTEIBHO BBIIOJHEHUS IPEASIOKEHHOHN 3a1a4H;

BBICTYIIATh C MIPE3CHTAIMEN Pe3yIbTaTOB MIO3HABATEIILHOM JIEATEILHOCTH, MOTyYEHHBIX CAMOCTOSITETPHO WIIM COBMECTHO CO CBEPCTHHKAMU
MIPH BBIMTOJTHEHUH XUMHUYECKOTO IKCTIIEPUMEHTA, MTPAKTUYECKON pabOTHI MO MCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PeATH3aluN YIeOHOTO
IpoeKTa ¥ (GOPMYJIMPOBATh BBIBOABI IO pe3yabTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MTyTEM COTJIACOBAHUS MO3UIMK B X0/1€ 00CYXJIeHUs 1 OOMeHa
MHEHHSIMHU.

OBiaieHne YHUBEPCAIbHBIMH PeryJssTHBHBIMH el CTBUAMU:

CaMOCTOSTENFHO TUIAHWPOBATh M OCYIIECTBIISATH CBOIO TIO3HABATENIBHYIO IEATEILHOCTD, OMPEACIIIsI €€ eNr U 3aJa9H, KOHTPOJIUPOBATH H 1O
Mepe HeOOXOMMOCTH KOPPEKTHPOBATH MPEIaraeMblii alTOPUTM JACUCTBUI MPU BBITOJHEHUN YYEOHBIX W MCCIIEOBATEILCKUAX 33ad, BRIOUPATh
Haunbonee 3(h(HeKTUBHBIN CIIOCO0 UX PEIICHUs C YUETOM MOIyUYEeHUS HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEaKIIMIX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIbTATbHI

10 KJIACC

IIpenMeTHBIe pe3yIbTaThl OCBOCHUA Kypca «OpraHudeckas XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUH O XMMHUYECKOH COCTaBISIONIEH E€CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, POJIM XUMHHM B TO3HAHUU
SBJICHUN NPUPOJbI, B (POPMUPOBAHUHU MBIIIEHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHONM IPaMOTHOCTH, HEOOXOAMMOM ISl pElICHHUs
IPAKTUYECKHX 3a/1a4 U SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO M IIPUPOJIHOM Cpejie;

BJIaJICHHE CUCTEMOIN XMMHUYECKUX 3HAHWUU, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOLINE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JICKTPOHHAs
000104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPUIATEIEHOCTD, XMMUYECKasl CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaIEHHas),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIEpOIHBIN CKeJleT, QYHKIMOHATIbHAS TPYIIIA, PaIuKal, U30MepHs, H30MEPbI, TOMOJIOTUYECKHIA P/,
TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA M a30TCOACpXKAILUUE COEAMHEHHS, MOHOMEp, IOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYJISPHBIC
COCJIMHEHUS); TEOPUHM M 3aKOHBI (TEOpHsl CTpOEHHus opraHuyeckux BemecTB A. M. byrnepoBa, 3akoH COXpaHEHHMs MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN $I3bIK XMMHH; MUPOBO33PEHUECKHE 3HAHHUS, JIEKAIIUE B OCHOBE IMOHUMAaHUS NPUYMHHOCTH U CHUCTEMHOCTU
XUMHAYECKHX SBICHUH, (PAKTOIIOTHYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, MOJYYCHHH U O€30MaCHOM HCIOJIb30BAaHUN BAKHEHIIINX OPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH J1eSTETbHOCTH YelIOBEKa,

C(OPMHPOBAHHOCTh YMEHHWH BBIABIATH XapaKTepHblE MPU3HAKU TOHATUH, YCTaHABIMBATh MX B3aWMOCBS3b, MCIIOJIB30BAaTh
COOTBETCTBYIOIME TIOHATHS IIPU ONTMCAHUH COCTAaBa, CTPOEHUS U NPEBPAILEHNN OPraHUYECKUX COEMHEHNN;

c(OpPMUPOBAHHOCTh YMEHUU HCIIOJI30BATh XUMHUYECKYIO CHUMBOJHUKY JJII COCTABJICHHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpalI€HHON) (GOpMyJl OpraHMYECKUX BEUIECTB M YpaBHEHHM XMMHUYECKUX pEaKlui, U3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEILECTB
JUIS WIUTIOCTPALMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCT YMEHHUI YCTaHaBIMBATh NPUHA/JIEKHOCTh HM3YYEHHBIX OPraHMUYECKUX BEIIECTB MO MX COCTaBYy M CTPOCHHUIO K
OIPENIeIEHHOMY KJIaCCY/TpYIIE COeIUHEHUH (YIiIeBOJOPO/bI, KUCIOPOJ M a30TCOAEPKAINE COEAUHEHUS, BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS),
JaBaTh UM Ha3BaHWs 1o cucteMatmueckor HoMmeHkiarype (IUPAC), a Takke NMpHBOAWTH TPUBHAIBHBIC Ha3BaHUS OTACITHHBIX OPTaHUYECKHX
BEIIECTB (3TWJICH, NMPOMMJICH, aleTHJICH, STHJIECHTJINKOIb, TIIMLUEPUH, (eHod, GopManbIerus, aueTaablerii, MypaBbHHAs KHCIOTa, YKCYCHas
KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, (PPyKTO3a, KpaxMal, HeJII103a, [NIUIUH);

c(OPMUPOBAHHOCTH YMEHUS ONPEAEIATH BUABI XUMUYECKOU CBSI3U B OPIraHUYECKUX COEIUHEHUSAX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUs opraHudeckux BemecTB A. M. byriepoBa s oObscHeHuUs
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;



c(hOpPMUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh COCTaB, CTPOCHHUE, (DM3MUECKHEe W XMMHYECKHE CBOWCTBA TUIUYHBIX MPEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOIWIICH, alleTuiieH, OyraaueH-1,3, metunoOyraaueH-1,3, 6€H30I, METaHOII,
ATAHOJI, STUJICHTJIMKOJIb, TJIUIEPUH, (EHOJ, alleTalIbIeTHI, MypaBbUHAs U YKCYCHAs KHCIIOTHI, TJIFOKO3a, KpaxMall, 1eJUTF0JI03a, aMUHOYKCYCHast
KHCJIOTA), WUTFOCTPUPOBATh T'€HETHYECKYIO CBS3b MEXKAY HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XHUMHYECKHUX PEaKIMi C HCIOJIh30BaHUEM
CTPYKTYPHBIX (pOPMYII;

c(OPMUPOBAHHOCTh YMEHUSI XapaKTEPH30BaTh HCTOYHUKH YTICBOJOPOJHOTO CBHIPhs (HE(PTh, MPUPOAHBIN Ta3, yroiib), CIOCOOBI HX
nepepaboTKU U MPaKTHUECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJAUTH BBHIYUCICHHS [0 XUMUYECKHM YypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BELIECTBA
WJTU TIPOJIyKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MJIU MPOIYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHUU BIIAJCTh CHCTEMOH 3HAHWH 00 OCHOBHBIX METOJAaX HAYYHOTO IO3HAHUS, HCIIOJB3YeMBIX B XHUMHUU IPH
M3Y4YEHHUU BEUIECTB U XMMUYECKUX SIBICHUH (HaONIO/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE), UCTIOIB30BaTh CUCTEMHBIE XMMHYECKHE
3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI COOTIOAATH MPaBHIIa IMOJIB30BAHMS XUMHUYICCKOU MTOCY0N U 1a00paTOPHEIM 000pyI0OBaHUEM, 8 TAaK)KE MTPABHIIA
oOparleHus C BEIEeCTBAMU B COOTBETCTBUH ¢ MHCTPYKIIUSMH T10 BBIITOJIHEHUIO JTA00PAaTOPHBIX XUMHYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUHN IUTAHUPOBATH U BBINOJIHATH XUMHUYECKHHA SKCIEPUMEHT (MpPEeBpalleHHs] OPraHWYeCKUX BEIIECTB MpU
HarpeBaHuM, TMOJTYYCHHE OTHIIEHA M H3YYCHHE €ro CBOWMCTB, KayeCTBEHHBbIC pPEaKIIMH OpPTraHMYECKHUX BEIIECTB, JCHATypalus OeIKoB Mpu
HarpeBaHUH, IBETHBIE PEAKIIMU OEITKOB) B COOTBETCTBUHU C MPABUIIAMU TE€XHUKH O€30MaCHOCTU MPU OOpAIICHUH ¢ BEIIECTBAMHU M JaOOPaTOPHBIM
000OpyIOBaHUEM, TMPEACTABIATh PE3YyIbTaThl XMMHUYECKOTO OHKCIIEpUMEHTa B (OpPME 3amuCH YpPaBHEHH COOTBETCTBYIOIIMX pEaKIUi U
(GbopMynHUpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHATU3UPOBATh XUMHUYECKYI0O HH(POPMAIUIO, TMOTy4aeMyl0 M3 Pa3HBIX HNCTOYHHMKOB (CpencTBa
MaccoBoi uHpopmatuu, IHTepHeT U apyrux);

c(hOpMUPOBAHHOCTh YMEHUHN COOIOAAThH MPaBUJIa YKOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JIESITEIBHOCTU B IEINIAX
COXpaHEHHUs CBOETO 3J0POBbI U OKPYKAOUIEH MPUPOIHON Cpeibl, OCO3HABATh OMACHOCTh BO3ACHCTBUS Ha KUBBIE OPTaHU3MBbI ONPENEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMAs cMbIch mokasarens [1/IK, moscHATe Ha mpuMepax crocoObl YMEHbBIIEHUS W MPEJOTBPAICHHS WX BPEIHOTO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT O0y4JaroImuXxcs ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBS: YMEHHE MPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METO/ax
IMO3HAHUS BEIIECTB M XMMHUYECKUX SBJICHHUM;

JUIS CJIETIBIX U CIa0OBUAAIINX OOYYAIOIIUXCS: YMEHHE UCTOIb30BaTh pelnbeHO-TOUeUHYI0 cuctemMy obo3Hadenwuii JI. bpaiinsa ans 3amucu
XUMHYECKHUX (HOPMYIL.



11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 Heopranudeckasi XuMUsD OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKOW COCTABISIOUICH €CTECTBEHHO-HAYYHOH KapTUHBI MUpPA, POJIM XMUMHH B MO3HAHHUU
SBJIIGHUN TPUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW T'PAMOTHOCTH, HEOOXOAMMOMW HJisi peIIeHUS
MPAKTUYECKHX 33/1a4 U IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M IIPUPOTHOM Cpesie;

BJIa/ICHUE CUCTEMOIN XMMHUYECKHUX 3HAHUI, KOTOpas BKIKOYAET: OCHOBONOJATAIOIINE MOHATUS (XUMUUECKUN 3JIEMEHT, aTOM, U30ToIl, S-, P-,
d- 9JeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBIH 00BEM, BATEHTHOCTh, 3JEKTPOOTPHUIATEIILHOCTD, CTEIICHh OKUCICHUS,
XUMHYECKas CBs3b (KOBAJICHTHAs, MOHHAS, METa/NInyecKasi, BOJOPOAHAs), KPUCTAIIINYECKas: peméTka, TUIBI XUMUUYECKUX pPEeakluid, pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTHL, AIEKTPOJIUTHYECKAs TUCCOLMALINS, OKUCIINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKluu, XUMHUYECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TCOPHS IIEKTPOJIUTUUECKON JTUCCOLMAINH, Tepuoanueckuii 3akon 1. V1. MenneneeBa, 3aKk0H COXpaHEHUsI MaCChl
BEIIECTB, 3aKOH COXPAHEHHsS M MPEBPALICHUS SHEPTUM NPU XUMHUYECKHUX PEAKIHSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHUSI IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHHM, (DAKTOIOrHYEeCKHE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJIYYECHUH U 0€30IaCHOM HCIOJb30BaHUU BaXKHEUIINX HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKOH NeATEIbHOCTU
YeJI0BEKa;

c(OPMHPOBAHHOCTh yYMEHHWH BBIABIATH XapaKTepHblE MPU3HAKU TOHATUH, YCTaHABIMBATh MX B3aHMMOCBS3b, MCIIOJIB30BaTh
COOTBETCTBYIOIME TIOHATHS ITPU ONMCAHUH HEOPTraHUUYECKUX BEIIECTB U UX IIPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XMMUYECKYIO CHUMBOJMKY JJISi COCTaBJICHHS (OpPMYJ BEUIECTB M YPABHEHMH XUMHYECKHX
peaknmii, cucremarndeckyto HomeHknarypy (IUPAC) wm TtpuBManmbHBlE Ha3BaHWS OTHCIBHBIX HEOPTaHWYECKHWX BeUIeCTB (YyrapHbIi ras,
YTJIEKUCIIBIN ra3, aMMuUak, TaméHas U3BeCTb, HeraléHasi U3BeCThb, IUThEBAs CO/a, MUPUT U APYTHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEeAEATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS] XUMHUECKUX JIEMEHTOB B COEJMHEHUAX Pa3IMYHOIO COCTABa,
BUJl XUMUYECKOW CBSA3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKasl, BOJAOPOHAs) B COEIMHEHUSAX, TUI KPUCTAJUINYECKON PEIIETKH KOHKPETHOIO
BellecTBa (ATOMHas, MOJIEKYJISIpHAsl, MOHHAsA, METAJUIMUECKast), XapaKTep CpPe/ibl B BOJHBIX pPaCTBOPaX HEOPTaHUUYECKUX COCAMHEHUN;

c(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBAThH MPUHA/IJIEKHOCTh HEOPTAHUUECKUX BEILECTB 10 UX COCTAaBY K OMpEAEIEHHOMY KJlacCy/TpyIine
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJIBl U HEMETAJLJIbI, OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM()OTEpPHbIE THIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICH Tepuoaudeckoro 3akoHa J[. WM. MengeneeBa W JIEMOHCTPUPOBATH  €r0
CUCTEMAaTU3HPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHX 3jeMeHToB |—4 mepuonoB Ileproanueckoit
cucTeMbl XxUMHu4eckux anementoB [I. M. MenzaeneeBa, HCHOib3ysl MOHATHSA «S-, P-, d-DIEKTPOHHBIE OPOUTAIHMY», «IHEPreTUUYECKHE YPOBHWY,



OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB M UX COCIUHEHHH 10 TIeproiaM | TpymmaM [lepuoanveckoi cucTeMbl
xuMuueckux ayemeHToB 1. Y. Meneneena;

c(hOpPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATh) O0INE XUMUUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIECTB PA3JIMYHBIX KIJIACCOB,
MOJTBEPKJIaTh CYIIECTBOBAHUE TCHETUYECKOW CBSI3U MEXKIYy HEOPraHMYECKMMH BEUIECTBAMU C ITOMOILIBI) YPAaBHEHUM COOTBETCTBYIOIIUX
XMMHYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHUsS KJIACCU(PUIIUPOBATH XMMHUYECKHAE PEAKIUU 10 Pa3IMYHBIM MPU3HAKAM (YUCIy M COCTaBY pEarnpyroliux
BEIIECTB, TEIUIOBOMY (D (DEKTy peakiiu, U3MEHEHUIO CTENIeHEH OKUCIECHHS 3JIEMEHTOB, OOPAaTUMOCTH PEaKIINH, YYaCTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBIISATh YPABHEHUS PEAKIUil Pa3IMYHBIX THUIIOB, MOJHBIC U COKPAIEHHBIC YPAaBHEHUS pEaKUUid MOHHOTO
oOMeHa, YIUTHIBasI YCIOBHS, IPU KOTOPBIX OTH PEAKIIMH YT JI0 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHUH TIPOBOJUTH PEAKIMH, IMOATBEPKIAIONINE KAYSCTBCHHBIH COCTaB pPA3JIMYHBIX HEOPTaHWYCCKUX BEIICCTB,
pacro3HaBaTh OINBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB;

cOPMUPOBAHHOCTh YMEHUH pACKpBIBaThb CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKIUi TMOCPEICTBOM  COCTaBJICHHS
AJIEKTPOHHOTO OajaHca 3THX PEeaKInii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHITH 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAKIMH OT Pa3jIMYHBIX (PAKTOPOB; XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO Bo3nericTBus (nmpuunum Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTePHU30BaTh XUMHUUECKHE MPOIIECCHI, JIEXKAIINE B OCHOBE MPOMBIIIIICHHOTO MOTYYSHHs CEPHOM KUCTIOTHI,
aMMHaka, a Takxke C()OPMUPOBAHHOCTH NPEACTABICHUM OO0 OOIIMX HAYYHBIX NPUHIMMAX M DKOJOTHMUYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUS C UCTIOJIH30BAHUEM IOHSATHUS «MaccoBasl JIOJSI BEIECTBA B PacTBOPE», 0OBEMHBIX
OTHOIICHUHN T'a30B MPU XUMUYECKUX PEAKIUAX, MACCHl BEIIECTBA WM 00bEMA T'a30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe MIH 00BbEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, IPEBPAILICHUS U
COXpaHEHUs SHEPTHH,

c(hOpMHUPOBAHHOCTh YMEHUI COOTIOAATH MpaBUIIa MOTb30BAHMS XUMUYECKOU MOCYI0N U 1a00paTOpHBIM 000pyI0BaHUEM, a TAaK)Ke MPaBHIIa
oOpallleHusi C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH T10 BBIOJHEHUIO T1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHI TUJIAHHPOBATh U BBIMONHITh XUMHUECKUN IKCIIEPUMEHT (pa3ioKeHHe MEePOKCHIa BOJOPOJa B MPUCYTCTBUU
KaTaJln3aTopa, OMpeaesIeHUe CPeibl PaCTBOPOB BEIIECTB C MTOMOIIBI0 YHUBEPCATHLHOTO WHIANKATOPA, BIUSHUE PA3IMYHBIX ()aKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIMU, PeaKI[Md MOHHOTO0 OOMEHa, KaueCTBEHHBIC PEaKIMu Ha CyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHWS,
pelieHrne IKCIEPUMEHTANbHBIX 3a/ad 1Mo TemaMm «Mertamib»y u «Hemeramnsl») B COOTBETCTBUHM C MPaBWJIAMU TEXHUKH O€30MaCHOCTH IMPU
oOpalleHuu ¢ BEIIeCTBAMH U JIA0OpPaTOpPHBIM OOOpYIOBAaHUEM, MPEICTABIATh PE3YNbTAaThl XMUMHUYECKOTO OSKCIepUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKINil M (JOPMYITHPOBATH BHIBOJBI HA OCHOBE ATHX PE3Y/IHTATOB;



c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU aHATU3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO, MOJy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpelcTBa
MaccoBOW KOMMYHHUKaIUK, HTEpHET U 1pyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIIOAATH MTPaBUJIa HKOJOTHYECKHU 11€7€CO00pa3HOro MOBEACHUS B ObITY U TPYJOBOH AEATENbHOCTH B LIEISX
COXPAHEHHUs CBOErO 3J0POBbSl U OKPYXKAIOLIEH NMPUPOJHOM Cpelbl, OCO3HABATh ONACHOCTh BO3JEHCTBUS HA JKUBBIC OPraHU3MBbI ONPEACIEHHBIX
BEIIECTB, MOHUMasl cMbIci nokazatens [1JIK, moscHsaTs Ha mpuMepax crocoObl YMEHbIICHUS W TPEAOTBPAIICHUS UX BPEIHOTO BO3ACHUCTBHUS Ha
OpraHu3M 4YeJI0BEKa;

Ui O0YyYarolUXCs C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]I0POBbs: YMEHHE HPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX MeTOJax
[IO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;

JUISL CIIENBIX U CITA0OBUAALINX OOYYaIOIIUXCs: YMEHHE MCIOIb30BaTh penbeHO-TOUCUHYIO cucTeMy obo3Hadenuid JI. Bpaiins mis 3anucu
XUMHYECKHX (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcnl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
ped p P bu6nunorexa LIOK
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 1
https://myschool.edu.ru/
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHBIC YTIIEBOAOPOABI — AJTKAHBI 2 bubamorexa [IOK
' pedl yr AOPOAL https://myschool.edu.ru/
29 HenpenenbHbie yrineBogopoabl: aaKkeHsl, 5 1 Bbubnmnorexa [JOK
' aJIKaJIueHbI, aJJKUHBI https://myschool.edu.ru/
butmmoreka [IOK
2.3 ApoMaTudeckue yrieBoaoposl 2 htps://myschool.edu.ru/
24 [IpupoiHBIE HICTOYHUKH YIIIEBOJIOPOJOB U 3 1 bub6nuoreka IIOK
' ux rnepepaboTka https://myschool.edu.ru/
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
butmmoreka [IOK
3.1 Crnprht. Dexon 3 https://myschool.edu.ru/
Anpaerunpl. KapOOHOBBIE KUCITTOTHI. bubmoreka [JOK
3.2 7 1 )
CrnoxHble 3¢upbl https://myschool.edu.ru/



https://myschool.edu.ru/

bubmmoreka [IOK

3.3 VYrieBobl 3 1 https://myschool.edu.ru/

Wroro no pazueny 13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

butmuoreka [IOK
4.1 AMUHBI. AMUHOKUCIIOTHI. benku 3 hitps://myschool.edu.ruf
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS
bubnuoreka LIOK
5.1 [Tnactmaccel. Kayuyku. Boigokna 2 1 hitps://myschool.edu.ruf

Hroro no pazgeny 2
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoannsie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH bubmuoreka [JOK
1.1 u [leproauueckas CHCTEMa XUMHUYECKHX 3 1 https://myschool.edu.ru/
anemenToB . 1. Menaeneera
19 Crpoenue Bemiectsa. MHOroo6pasue 4 bu6mmoteka [IOK
' BEIICCTB https://myschool.edu.ru/
Bu6nuoreka IJOK
1. X 1 1
3 HMHFICCIHE peakiini 6 https://myschool.edu.ru/
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
bubmoreka IJOK
2.1 M 1
CTaIet 6 https://myschool.edu.ru/
bubmuoreka IIOK
22 Hewmeranst d 1 1 https://myschool.edu.ru/
23 CBs13p HEOPTaHNYECKUX U OPTraHUUYECKUX 5 bubnnorexa [IOK
' BEIIECTB https://myschool.edu.ru/
Hroro no pazgeny 17
Pa3nen 3. XumMus u ;Ku3Hb
Bu6nmoreka IJOK
31 XUMHS 1 KH3HD 4 https://myschool.edu.ru/




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ng Tema ypoka Konrpoabnbsie IIpakruuyeckue Aara mupposkic
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpenmeT opraHnyecKoil XuMuH, €€ 1 Bu6mmoreka [IOK
BO3HHMKHOBEHHE, Pa3BUTHE M 3HAYECHHE. https://myschool.edu.ru/
Teopust cTpoeHUsT OPraHUYECKUX bubmmnoreka [HOK
2 coeauHenuii A. M. byrneposa, eé 1 https://myschool.edu.ru/
OCHOBHBIE€ MOJIOKEHUS.
[IpencraBnenue o KiaccuPpUKALMH bubamnoreka [HOK
opraHunyeckux Beuects. Homenknarypa https://myschool.edu.ru/
3 (cucremMaTH4ecKasi) ¥ TPUBHAIBHBIC 1 1
Ha3BaHUs OPraHUYECKUX BELIECTB.
Bxomnoit koaTpOas Nel.
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 butmoreka [IOK
TOMOJIOTUYECKHH PAI. https://myschool.edu.ru/
5 MeraH n 5TaH — npocTenIne 1 bubmotreka [JOK
MIPEICTABUTENH AJIKAHOB. https://myschool.edu.ru/
. butmmoreka [IOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA. 1
https://myschool.edu.ru/
v OTHUJIEH U NPOIUIIEH — MPOCTENIINE 1 bubmuoreka LJOK
MPEACTABUTEIHN ATKEHOB. https://myschool.edu.ru/
[TpakTrueckast pabora Ne 1. bubimoreka LIOK
8 «[loyyeHune THIICHA B U3YYEHHE €T0 1 1 https://myschool.edu.ru/

CBOUCTBY.




Ankanuensl. byraguen-1,3 u

bubmuoreka [IOK

9 meTunoyraauen-1,3. [MomyueHue https://myschool.edu.ru/
CUHTETHYECKOTO KayuyyKa U PE3HHBI.
AJIKMHBI: COCTaB U 0COOCHHOCTH bubmmnoreka [JOK
10 CTPOCHUS, TOMOJIOTUYCCKHUU PSII. https://myschool.edu.ru/
AneTuieH — npocreimumi
IIPEJICTaBUTEIIb AJIKUHOB.
11 Brluncnenus no ypaBHEHHIO bubnunoreka LJOK
XUMHYCCKON PEaKIiH. https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh bu6mmoreka [IOK
apeHOB. https://myschool.edu.ru/
13 I'eneTnyeckas cBs3b yrieBOLOpPOAOB, bubnunoreka [JOK
MPUHAJICKAIINUX K pa3IMYHBIM KJlaccam. https://myschool.edu.ru/
IIpupoaHbIE UCTOYHUKH YTIEBOIOPOIOB: bubnuorexa LIOK
14 IPUPOIHBIN ra3 U MOMYyTHbIC HeDTSIHBIC https://myschool.edu.ru/
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKH.
IIprpoaHbIE UCTOYHUKH YIJIEBOAOPOIOB: bu6immoreka [IOK
15 IPUPOIHBIN Ta3 U MOMyTHbIE HePTSIHBIC https://myschool.edu.ru/
ra3bl, He)Th U MPOAYKTHI €€
nepepadoTKH.
16 Konrponsnas padora Ne2 mo pazzaeny bubmoteka [JOK
«YTIEeBOAOPOABI». https://myschool.edu.ru/
17 IIpenenbHble OAHOATOMHBIE CIIUPTHI: bubmuoreka LJOK
METAHOJI U 3TaHOJI. BoopoiHas CBsI3b. https://myschool.edu.ru/
18 MHOroaroMHbIE CIUPTHI: bubmuorexa [JOK
STUJICHTJIUKOJIb Y TJIUIIEPHUH. https://myschool.edu.ru/
19 DeHOI: CTPOEHHUE MOJIEKYJIBI, bubnmorexa [JOK




¢u3nueckrne 1 XUMHYECKHE CBOMCTBA,
[IPUMEHEHUE.

https://myschool.edu.ru/

20 Anpaeruapl: GopMaIbIeTHA U butmuoreka [IOK
areTajgbaerua. AeToH. https://myschool.edu.ru/
OJIHOOCHOBHBIE MPEICTbHBIC bubmmoreka [JOK

21 KapOOHOBBIE KUCIIOThI: MypaBbUHAS https://myschool.edu.ru/
YKCYCHasl.

99 [TpakTrueckas paborta Ne 2. «CBoiicTBa bubaroreka [JOK
pacTBOpPa YKCYCHOM KHUCIOTBD». https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAsT KUCIIOTHI, Bu6mmoreka [IOK

23 KaK MPEJCTABUTEIN BBICITUX https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT.

24 MpL1a Kak COJTM BBICIIUX KapOOHOBBIX bubmmnoreka [HOK
KHUCJIOT, KX MOIOIIee ACHCTBHUE. https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE bubmmnoreka [HOK

25 KapOOHOBBIX KUCIOT. [ uapomnu3 https://myschool.edu.ru/
CIIOKHBIX 3(pUPOB.

26 JKupsl: ruponns, npuMeHeHue, bubanoreka [IOK
Ouosiornueckasi pojb )KHPOB. https://myschool.edu.ru/
VYrieBosibl: cocTaB, KiacCUpUKAITHSI. bub6mmoreka [IOK

27 Bakneiiie npeacTaBUuTENN: TIIFOK034, https://myschool.edu.ru/
bpykTO3a, caxaposa.

28 Kpaxmai u nemironosa kak npupoHbie bubmuoreka LJOK
MOJIMMEPBI. https://myschool.edu.ru/
KonTponbnas pabota Ne3 no pazneny Bu6nnorexa [IOK

29 «Kucnopoacoaep:xaiiue opraHnyeckue https://myschool.edu.ru/
COCTMHEHUS».

30 AMMHBI: METHJIAMHUH U aHUJIUH. Bu6moreka [IOK




AMUHOKHUCIIOTHI KaKk aM(pOTEepHBIS

https://myschool.edu.ru/
butmuoreka [IOK

31 OPraHMYeCKHE COETUHEHUS, UX 1 https://myschool.edu.ru/
Oounosnoruueckoe 3HayeHue. [lentuas.

39 benku xak npupoaHble 1 bubnunoreka LJOK
BBICOKOMOJICKYJISIPHBIC COCTHHEHHUSL. https://myschool.edu.ru/

33 KoHntposbHas padota mis 1 bubamoreka [HOK
MIPOMEKYTOUHOM aTTECTal[UU. https://myschool.edu.ru/
OCHOBHBIE METOOBI CHHTE3a bubnmoreka IJOK

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 https://myschool.edu.ru/
[TnacTMaccel, Kay4yku, BOJIOKHA.

OBIIEE KOJIMYECTBO YACOB I10 34
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11 KITACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne ara U BbI
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y‘leﬂl/lﬂ :)Iﬁ[()l)al;(())BaTeeanme
padoThI padoThI pecypebI

1 XHUMHYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 bubnuoteka [JOK
KOH(UTyparus aTOMOB. https://myschool.edu.ru/
Ilepnonnueckuit 3akoH u Ilepuonnueckas bubmuorexa [JOK

) crcTeMa XUMHUECKUX diieMeHToB J]. 1. 1 https://myschool.edu.ru/
Menpeneesa, UX CBS3b C COBPEMEHHOMN
TEOpHUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB bu6mmoreka [JOK
XAMUYECKHX DJIEMECHTOB U MX COCIUHCHUN https://myschool.edu.ru/

3 10 TpyHIam U rnepuojam. 3HaueHue 1 1
MEPUONYECKOT0 3aKOHA U CUCTEMBI
xumuueckux aneMeHToB .M. Menneneesa B
pa3BuUTHH Hayku. BxoaHo# koHTpousb Nel.
Crtpoenue BemiecTBa. XUMHUYECKast CBS3b, €€ Bubmorexa [JOK

4 BU/Ibl; MEXaHU3MbI 00pa30BaHus 1 https://myschool.edu.ru/
KOBAJICHTHOM CBsI3U. BonopoaHas cBs3b.
BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb. bubmmorexa [JOK

5 Crenenn okucienus. Bemecra 1 https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHHUS.

6 [lonsiTHE O NIUCIIEPCHBIX CUCTEMAX. 1 bubauoreka [JOK

HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.

https://myschool.edu.ru/




MaccoBasi 107151 BeIiecTBa B pacTBOpE.

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.

bu6nmoreka IJOK
https://myschool.edu.ru/

! ['eneTnyeckasi CBSI3b HEOPraHUYECKHUX
BELIECTB, Pa3JIMYHbIX KJIACCOB.

Kiaccudukanms XuMuaeckux peakiui B bubmmorexa LIOK
HEOPraHUYECKOM U OPraHUYECKOM XMMHUHU. https://myschool.edu.ru/

8 3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIUIX.

9 Ckopoctb peakiuu. OOpaTuMbIe peaKiuu. bubnmorexa [IOK
XUMHYECKOE PaBHOBECHE. https://myschool.edu.ru/
[IpaxTnueckas padora Ne 1. «BnusiHue bu6mmoteka [IOK

10 pa3nu4HbIX (PaKTOPOB HA CKOPOCTh https://myschool.edu.ru/
XUMHUYECKON PEAKLIUN».

DNEeKTPONMTHYECKAs TUCCOLUAIIHS. Bubmuorexa [JOK

TonsTre 0 BogopogHOM Mokasarene (PH) https://myschool.edu.ru/
11 pactBopa. Peakiiuun moHHOTO 0OMEHa.

I'unponu3 opraHMuecKUX U HEOPraHUUECKUX

BELIECTB.

OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC Bubnunoreka [IOK

12 peaknuu. [ToHsiTHe 00 DIIEKTPOIIH3E https://myschool.edu.ru/
pacIiaBoB U PACTBOPOB COJIEH.

13 Konrtponsnas pabora Ne2 no pazaeny bu6mmoteka LIOK
«TeopeTnyeckrne OCHOBBI XUMHI. https://myschool.edu.ru/

14 Meraiuel, ux noyioxenue B [lepuognyeckoii bubmuoreka LIOK

CUCTEMEC XUMHUYCCKUX DJICMCHTOB I[ n.

https://myschool.edu.ru/




MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O0mMe Gpu3ndecKue CBOWCTBa
METaJLJIOB.

15 CrutaBbl METAIOB. DJIEKTPOXUMUYECKHI bubmunoreka [JOK
PAI HANIPSIKEHU N METaJIOB. https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA BaKHCHIITIX Bubmmoreka ITOK

16 METaJUIOB (HATPUH, KA, KaabIHid, https://myschool.edu.ru/
MarHui, aJJlOMUHUN) U UX COSAMHEHUH.

17 XHUMUYECKUE CBOMCTBA XPOMa, MEAU U UX bubmuoreka LIOK
COCTMHCHHUIA. https://myschool.edu.ru/

18 XUMHUYECKHE CBOMCTBA [IUHKA, YKEJIe3a U UX bubmuoteka LIOK
COCTMHCHHUIA. https://myschool.edu.ru/
[IpakTuueckas pabora Ne 2. "Pemienue Bbubmurorexa [JOK

19 AKCIICPUMEHTAIIbHBIX 337124 110 TEME https://myschool.edu.ru/
«Metame»".
Hemertamibl, nX monoXeHHUE B Bubnunoreka [IOK

20 [lepuonnueckoi cucTeMe XUMHUYECKHUX https://myschool.edu.ru/
anemenToB . 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nvecKue CBONCTBA HEMETAJIIIOB. Bubnunoreka [IOK

21 AJTOTpONHS HEMETAIUIOB (Ha IIPUMEpe https://myschool.edu.ru/
KHCIIopo/a, cepsl, hocdopa u yriepoaa).

29 XHUMUYECKUE CBOKCTBA TaJIOTEHOB, CEPHI U bubmuoreka LIOK
WX COCAUHCHUU. https://myschool.edu.ru/

23 XuMmuueckue cBOMCTBa a30Ta, pochopa 1 ux bubnnorexa [JOK

COE€IUHEHUN.

https://myschool.edu.ru/




XUMHYECKHE CBOMCTBA yIIIEpO1a, KPEMHUS

bubmuoreka LIOK

24 W UX COCAUHCHUM. https://myschool.edu.ru/

o5 [IpumeHeHne BaXKHEUIIINX HEMETAJIOB U UX bubmuoreka ITOK
COCIMHEHHH. https://myschool.edu.ru/
O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 110 Bbubaunorexa [IOK

26 teMe «HeMeramiby. Berauciaenus 1o https://myschool.edu.ru/
YpaBHEHHUSM XUMHUUYECKHUX PEAKIIMHA U
TEPMOXHUMHUYECKHE PACUETHI.

[Ipaktuueckas padota Ne 3. «Pemenue bu6mmoreka [JOK

27 AKCIEPUMEHTAIBHBIX 33714 110 TeME https://myschool.edu.ru/
"Hemeranas"»

28 Kontposnbnas pabora Ne3 o temam bu6mmoreka [JOK
«Mertamel» u «HemeTamaby. https://myschool.edu.ru/
Heopranuueckue u opraHiue€CKUe KUCIOTHI. bubmmorexa [IOK

29 Heoprannueckue u oprannyeckue https://myschool.edu.ru/
OCHOBaHHS.

AmMpoTepHbIe HeopraHUYeCcKHue 1 Bbubnuorexa LIOK

30 OpraHu4ecKkue coequHeHus. | eHeTHuecKast https://myschool.edu.ru/
CBA3b HEOPTraHUYECKUX U OPTraHUYECKUX
BEIIIECTB.

Ponb xumum B oOecrieueHnmn Bubnunoreka [IOK

31 JKOJIOTUYECKOU, JHEPIreTUUECKON U https://myschool.edu.ru/
MUIIEBON OE30MaCHOCTH, Pa3BUTHHU
METUITUHEI.

[IpencraBienust 06 00X HAYYHBIX bu6mmoreka LIOK
32 NPUHIUIAX TIPOMBIIUICHHOTO MTOTYYSHHUS https://myschool.edu.ru/

Ba)KHEHIIIHX BEIIIECTB.




33 UYennoBek B MUpPE BEIIECTB U MAaTEPHAJIOB.

34 XUMHS U 30pPOBBE YEIOBEKA.

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34

bubmuoreka LIOK
https://myschool.edu.ru/
bu6nmoreka IJOK
https://myschool.edu.ru/




