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PaGouass mporpamma mo xumuu s obOydatomuxcst 10-11 kmaccoB paspaboTana Ha
OCHOBE TpeOOBaHMH K pe3yabTaTaM OCBOCHHS OCHOBHOH OOpa30BaTENIbHOW IPOTPAMMEI
cpenuero obmero oopazoBanus (PI'OC).

PaGowas mporpamma peanm3yeTcs C HCIOJB30BaHHEM OOOpYIOBAaHUsS IIEHTpA
00pa3oBaHUs €CTECTBEHHO-HAYYHOUN U TEXHOJIOTHYECKON HampaBlieHHOCcTel «Touka pocTay.

PaGouvas nporpamma yueOHOTo Kypca paccunTana Ha 34 4yacoB B KaxoM kiacce (1 yac B
HEJIETIIO).

Hcnonb3yemblii yueOHUK:
1. O.C.TI'abpuensn . Xumus 10 xiacc. - M.: [Ipoda, 2020
2. 0O.C.I'abpuensn . Xumus 11 xnacc. - M.: [Ipoda, 2020

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHUU

[IpenmeT opraHnuecKord XMMHH: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B MOJTYYECHUU
HOBBIX BEIIECTB U MaTE€pUAIOB. Teopus CTpOEHUsI OpraHndecKux coequHennii A. M. bytieposa,
e€ ocHOBHBIC mMoONOkeHUs. CTpyKTypHBIE (OPMYIBl OPTaHUYECKUX BEIIeCTB. | omMomorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCAUHEHUSIX — OJMHAPHBIC U KPATHBIC CBSI3HU.

[IpenacraBnenne o  kmaccupuKalMu  OpraHMYecKWX  BemiecTB.  HomeHkmarypa
OpPTaHMYECKHX COCIWHEHUN (cucreMaTudeckas) W TpUBUAJIbHBIE Ha3BaHUS BaKHEHIINX
MpeACTaBUTENICH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCMEpPUMEHTAJIbHBIE METOJIbl U3Y4YE€HUSI BEIIECTB U MX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpa3liaMi OpraHWYEeCKUX BEHIECTB M MaTepHalaMU Ha WX OCHOBE, MOJCIHPOBAHHE MOJICKYI
OpraHWYECKHX BEIIECTB, HAONIOACHUE © OINWCAHWE JEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPAICHUIO0 OPTaHUYECKHUX BEIIECTB MPH HAarpeBaHUM (TUIaBJIeHHE, OOYTJIMBAHKUE W TOPCHHE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHH psiA. MeTaH W 3TaH — MOpocCTellne
MPEeICTaBUTENHN alIKaHOB: (U3MYECKHE W XHMHUYECKHE CBONCTBA (peakiuuu 3aMelleHus |
TOPEHHUsI ), HAXOXKJIEHNE B MIPUPO/IE, TTOJYUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH PsAl. DTUIEH W MPOMUIIEH — MPOCTEHIIINE
MIPEICTABUTENH AJKEHOB: (DM3MYECKHEe U XUMHUYECKHE CBOWCTBA (pEakluu TUAPUPOBAHUSA,
rajoreHUPOBAHUS, THIPATAIIUH, OKHCICHUS U TIOJTUMEPHU3AIINN ), TIOJIYYCHHE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MeTwnOyraaueH-1,3: CTpoeHHE, BaKHEWININE XUMHUYECKUE
cBOiicTBa (peakius noaumepusanun). [lonydeHne CHHTETHUECKOTrO KaydyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psf. AUETUICH —
MPOCTEHIIINIA TPEICTABUTENb alTKUHOB: COCTaB, CTPOeHUE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA
(peakiuy TUAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUPATALINH, TOPEHHUSI ), TTIOTYICHHE U TIPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (pEaKIuu
TaJIOTeHUPOBAHUS W HHUTPOBAHMSI), MOJYUCHHE M TpPUMEHEHHe. Tonyon. cocmas, cmpoeHnue,
Qusuueckue u xumuyeckue ceoUCmMaa (peakyuu 2ai02eHUpPOBArUsL U HUMPOBAHUSL), NOJyYeHUEe U



npumeHnenue. TOKCMYHOCTH apeHOB. l'eHeTmueckass CBsS3b MEXKAY YIVIEBOJOPOJAMH,
MPUHAJICKAUME K Pa3InIHbIM KJIacCaM.

[IpupoaHble UCTOUHUKU YIIeBOAOpOJOB. [IpupoaHblil ra3 U NomyTHble HEQTSIHbIE ra3bl.
Hepts u e€ mnpoucxoxnenue. Crnocobbl mnepepaboTKu HedTU: MeperoHka, KpEeKUHT
(TepMudecKkuil, KaTaTUTHUECKUit), muponu3. [IponykTel nepepaboTku HeTH, UX TPUMEHEHUE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yrosib U pOgyKThI €ro nepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, komiekuuu «Hed1b» n «Yromnb», MonennpoBanue
MOJIEKYJT YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJECHUE NPAKTHYECKOW pPabOTHhI:
IIOJIyUYEHHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacuértHurie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIWYeCTBa
HCXOJHOTO BEUIECTBA WJIM NPOAYKTAa pEaKUMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WM IPOJYKTOB PEAKIINN).

Kucnopoxnconepxamue opranndecKue COeANHEHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJ: CTpOeHHue, (U3HYECKHe HU
XMMHYECKHE CBOICTBA (pEeakUMu ¢ aKTUBHBIMH METajllaMH, TaJoreHOBOJOPOAAMHU, TOPEHHE),
npuMeHeHne. BogopoiHble CBSA3HM MEKIY MOJIEKYJIaMHU COMPTOB. JlelicTBUE METaHOJIa U 3TaHOJIA
Ha OpraHHU3M 4YeJIOBeKa.

MHoroaToMHble CHUPTHI. OTHUJICHIVIMKONb W TIHUIEpPUH: CTpOoeHHe, (U3NYECKUEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMU, KAUECTBEHHAsl peakLus Ha
MHOI0aTOMHbIe cnupThl). JleiictBue Ha opraHu3Mm uyenoBeka. [IpuMeHeHMe TIiuIepuHa U
STUIICHTJTUKOJISL.

@DeHo: CTpOEHHE MOJEKYJbl, (U3MUEeCKHMe M XHUMHUYeCcKue CBoicTBa. TOKCHYHOCTH
(denona. [Ilpumenenue Genoa.

Anpnerunsl M kemouwvl. DOpManbIEryi, aueTadbAerH]: CTpoeHue, (u3NYecKue u
XMMHUYECKHE CBOWCTBAa (pEakUUU OKHUCIIEHHUS M BOCCTAHOBJICHUS, KayeCTBEHHBIE pEaKLuu),
MOJTydeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KHCIOTHL.. MypaBbHHAs M YKCYCHasi KUCIIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca KUCIOT, PEaKIIUs
TepupUKalMM), ToydyeHHe U npumeHeHue. CTeapuHOBas U OJIGMHOBAs KHUCIOTHI Kak
MIPEICTAaBUTENM BBICIIMX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
HUX MOIOIIEE JTEHUCTBHE.

CrnoxHble 3QHUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsr. I'maponus xupos. [Ipumenenne xxupoB. buosornueckas poib KUPOB.

VYraeBosl: cocTaB, KiacCU(pUKaLMs YIIIEBOAOB (MOHO-, 1U- U Noaucaxapusl). ['moko3a —
MPOCTEHUIINIA MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUECKUE U XMUMUYECKHE
cBoiicTBa (B3aumoneictBue c¢ ruapokcunom Mmeau(ll), oxuciaeHne amMMUauyHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHWE B NPUPOJE,
npuMeHeHue, ouosiorndeckast poib. Dorocunres. GpykTO3a KaK U30MEP TITIOKO3BL.

Kpaxman u nemnono3a Kak npupoaHsie nosmmepsl. CTpoeHue Kpaxmala U LEIUIHIO3BI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaa (THIpOJIN3, KaYeCTBEHHAs PEaKIUs C HOI0M).

OKCHepUMEHTAIbHbIE METOJbl W3YYEHHs BEIIECTB U HX IMPEBpAIICHUN: IPOBEACHUE,
HaOJIOJICHNE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAaueCTBEHHBIE
peaxkiu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe dTaHona okcuaoM wMeau(ll)), MHOroaToMHBIX
CHUpTOB (B3auMojelcTBUE rnuuepuHa ¢ ruapokcuaoM Meau(ll)), anbrerunoB (okucieHue



aMMHa4yHbBIM pacTBopoM okcuja cepebpa(l) u ruapokcugom wmenu(ll), BzaumoneiicTBue
KpaxMajia C HOJOM), TMPOBEJICHUE IMPAKTUUECKOM paldOoThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

PacuérHeble 3aaumn.

Bbrunciienusi 1Mo ypaBHEHHIO XHUMHYECKOW peaknuu (Macchl, 00bEMa, KOIMYecTBa
HCXO/IHOTO BEIIECTBA WJIM IMPOJAYKTa pEeakUUH IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIINH).

AzoTcoaepikaliie opraHu4eckiue coeIMHEHNs.

AMHMHOKUCIIOTBI Kak aM@oTepHble oOpraHudyeckue coenuHeHus. Pusudeckue U
XMMHUYECKHE CBOICTBA aMMHOKUCIOT (Ha HpuMepe INIMLIKHA). buonorumdeckoe 3HaueHue
aMHHOKUCIIOT. [lentuasl.

benku kak mpupoaHble BBICOKOMOJIEKYJApHBIE coenuHeHus. [lepBuuHas, BTOpuYHAs U
TPEeTUYHAsI CTPYKTypa OenkoB. XHWMHUYECKHE CBOWHCTBA OEJKOB: THUAPOIU3, JCHATYpAIHs,
KayeCTBEHHbIE PEAaKLIUU Ha OEIIKU.

DKcrepyMEeHTaIbHBIE METOJbl M3YYEHHs! BEUIECTB M MX IpPEBpallleHHi: HaOirogeHue u
ONMCaHHE JAEMOHCTPALIMOHHBIX OIBITOB: JEHaTypalus OEJKOB NpU HArpeBaHUH, LIBETHBIC
peakIu OEJIKOB.

BbicokomosiekyIsipHbIC COCAUHEHHSA

OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BE€HO, CTEIEHb IOJMMEpHU3aLUM, CPEOHAs MOJEKyspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COEIMHEHUHN — MTOJIMMEPHU3aLUs U MOJTUKOHIEHCAIUsI.

OKclepUMEHTAIbHbIE METObl M3Y4YEHHUS! BELIECTB M UX MPEBPALICHUN: 03HAKOMJICHHE C
o0pa3iaMy IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAY4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanuzamus MexXnpeaMeTHbIX CBA3€H NMPU M3Y4eHUM opraHuueckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX IMOHATHHA, Tak W
MOHSITHM, SBJISIOLIUXCS CUCTEMHBIMU JJI OTJIEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OOwe ecTecTBEHHO-Hay4HbIE IOHATHUA: SBJICHHME, Hay4HbIM (hakT, rumoresa, 3aKoH,
TEOpHsl, aHaIM3, CHUHTE3, KiIacCu(pUKaIys, TIEepUOAUYHOCTb, HAOIIOJICHUE, H3MEpEHHe,
9KCHEPUMEHT, MOJIETUPOBAHHUE.

®dusuka: MaTepusi, SJHEPTUsl, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPTETUUECKHUI YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKHE BEITHUUHBI U €IUHUIIBI
UX U3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHbIE BellecTBa (OENKHU, YIIIEBOAbL, )KUPBI, (PEPMEHTHI).

I'eorpadusi: MuHepasbl, TOPHbIE TOPO/IbL, TTOJIE3HbIE HCKOIIAEMBbIE, TOIIMBO, PECYPCHI.

TexHonorus: NUILEBbIE IPOAYKThI, OCHOBBI PALlMOHAJIBLHOIO IUTAHMSI, MOIOILIUE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETUYECKUE MIpenapaThl, MaTepraibl U3 HCKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHUYECKAS XUMMUA

TeopeTnyeckue 0CHOBbI XMMHUU



XuMHUecKuil sneMeHT. AToM. Sapo aTtoma, H30TOMbL. DIJEKTPOHHAas 000J0YKa.
DHepreTHYecKue YpOBHHU, MOJYPOBHH. ATOMHBIC OpOHUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacnpeiesieHus AJIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPUOIOB.
DeKTpOoHHAs KOH(PUTYpaLusi aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoanueckas cucreMa XUMHYECKMX dnemeHToB J[. M.
MengeneeBa. CBs3b NEepUOAMYECKOrOo 3akoHa U [lepmonnueckoil CHCTEMBbl XUMHUYECKHX
snementoB JI. V1. MenzeneeBa ¢ COBpEMEHHOIN Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
10 Tpynnam 1 nepuojaM. 3HaueHHUE MePUOINUECKOro 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BelmiecTBa. XUMHUYECKass CBs3b. Buabl XuMHUeckoll CBA3M (KOBaJIEHTHAsI
HEMoJIIpHas W TOJspHasi, MOHHAsA, MeTajuinyeckas). MexaHusmbl oOpa3oBaHUsl KOBaJEHTHOM
XMUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIH). BogopoaHas cBs3b. BaneHTHOCTD.
DNeKTpooTpUliaTeTbHOCTh. CTeneHb okucieHus. IoHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTANIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHeIx cucremax. MicTuHHBIE M KOJTOMAHBIE pacTBOpBl. MaccoBast 1071
BEILECTBA B pacTBOPE.

Knaccugpukauus HeopraHmdyeckux coeauHeHuid. HomeHkiaTypa HeopraHHYeCKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPraHWYECKUX BEIIECTB, NPUHAMIEKAIIUX K Pa3IudHBIM
KJIaccam.

Xumuyeckas peakuus. Knaccudukanus XUMHUECKHX peakUuid B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHMsI MACChl BELIECTB, 3aKOH COXPAaHEHHS U IIPEBPALICHUS
SHEPrUU NPU XUMUUYECKUX PEaKIHSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3nyHbIX (akTopoB. OOpaTUMbIE pEaKIUU.
Xumunyeckoe paBHOBecHe. PakTOpbl, BIUSIOIIME HA COCTOSHUE XMMHMUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

Dnextponutuueckas auccouuanus. CunbHble U cialOble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOpOB BEILECTB: KUCas, HEUTpaJlbHas, IEJI0YHAas.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIINH.

OKCHEpUMEHTAJIbHBIE METOABl M3YyYEHHUS BEIIECTB U UX IPEBPALLEHUI: IEMOHCTpaLus
tabnui «llepuoguueckas cucrtema xumuyeckux snaeMeHtoB [[. U. MenneneeBa», uzyueHue
MojeNiell KPUCTAINTMYECKHX peIIEéTOK, HaOMI0JeHHe U ONHMCAHHWE JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jIoKEHHE MEPOKCHAA BOJOPOJA B MPHUCYTCTBUHM KaTalu3aTopa,
OIPEJIEIICHUE CPEllbl PAaCTBOPOB BEIECTB € MOMOIIBIO YHUBEPCAIBHOTO MHJIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEACHHUE MpaKTU4Yeckoi paboThl «BiusHue pa3inuuHbBIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOHN peaKLum».

Pacuérnble 3a1aumn.

Pacuértel no ypaBHEHUSIM XUMUYECKHUX PEAKIIHI, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
Pacy€THI ¢ UCIIOIB30BAHUEM IIOHATHS «MACCOBas J0JIs BEILIECTBAY.

Heopranuyeckass xumus

Hewmerannel. [lonoxenne HemerauioB B llepuonnyeckoil cucTeMe XUMHUYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpoeHUs aTOMOB. Du3nueckue CBONCTBA
HEMETAJIJIOB. AJUIOTPONHS HEMETAJUIOB (Ha IpUMEpPE KUCaopoaa, cepsl, hochopa u yriepoaa).



XUMHUYECKHE CBOMCTBAa BAXKHEHMIIMX HEMETAJIOB (rajlor€HOB, cepbl, a3ora, (docdopa,
yriaepoaa U KpEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUN ).

IIpuMmeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHECHU.

Meramnsl. 1lonoxxenne MeraimioB B [leprogudeckoi cucteMe XUMHUYECKUX 2JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. Obuiue
¢usnyeckue cBoiictBa MeTayuioB. CIulaBbl METaNIOB. DIEKTPOXUMHUYECKUN DPsIIl HANpsKEHUH
METAJIJIOB.

XHWMHYECKHUE CBOWCTBA BAXKHEHIIMX METAJIOB (HATPUH, KaJMiA, KajbIlUHd, MarHuu,
ATIOMHUHHM, LIUHK, XPOM, KEJI€30, MEb) U UX COCIUHEHUM.

OO6mmwme crocoOsI MoMy4YeHus MeTauioB. [I[puMeHeHne MeTalIoB B OBITY U TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IIPEBpALICHUI: H3y4eHUE
KouleKiMu «MeTauibl M CIIaBbl», O0pa3LoB HEMETAIOB, PELICHHE 3KCHEPUMEHTAIbHbBIX
3aja4y, HaONIOIeHHWEe W ONHCAaHWE JEMOHCTPALMOHHBIX U JAOOPATOPHBIX  OMBITOB
(B3anMozelicTBUE THAPOKCHIA ANIOMUHHUSA C PacTBOpPaMHM KHCIOT U IIEJNOYEH, KauyeCTBEHHbIE
peaklyy Ha KaTHOHBI METAJJIOB).

Pacuérnble 3aaumn.

Pacuérel Macchl BelecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik o0BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMU BELIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BELIECTB NUMEET IIPUMECH.

XuMHUS U )KU3Hb

Ponb xuMuu B o0ecriedeHrH 3KOJIOTHYEeCKON, SJHEPreTHYECKON U MHUILEeBON 0€30MacHOCTH,
pazBuTun MeauuMHBL. IloHATHE O HayyHBIX METOJAax IIO3HAHUS BEIIECTB M XUMHYECKHX
pEaKUHid.

[IpencraBnenuss 00 OOMKMX Hay4yHbIX NPUHLHUIAX [POMBIIJICHHOTO MOJYYEHHUs
BAKHEMIIMX BEILECTB.

UYenoBek B MHpe BEIIECTB M MAaTE€pUAOB: Ba)XKHEMIIHME CTPOMUTENIBHBIC MAaTEPHAIBI,
KOHCTPYKIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTephasbl i1 3JICKTPOHUKH,
HaHOMAaTepHaJIbl, OPTaHUYECKUE U MUHEPAIbHBIC YI00pEHUs.

XUMHSI U 3J0pOBbE 4YEJIOBEKA: NMPAaBHJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuia 6€30MacHOrO UCIIOIb30BAaHUS MIPENapaToB OBITOBON XMMUH B ITOBCEIHEBHOMN JKU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanuzarust MeXpeIMETHBIX CBSI3EH MpU U3YYCHUU OOIIEH U HEOPraHWYECKOW XMMHUH B
11 xmacce oCyIIecTBIIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK W MOHATHH, SBISIFOIIUXCS CUCTEMHBIMH JUUI OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKIIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATUS: HAy4dHbI (akT, TUIOTE3a, 3aKOH, Teopus,
aHalM3,  CHUHTE3,  KiacCUpUKauus,  MNEePUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJEIIMPOBAHNE, U3MEPEHUE, SABICHUE.

®usuka: Marepus, dHEpPIus, macca, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOIl,
PaaNOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUl YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHME BEILECTBA, (PU3NUYECKHUE BEIMYMHBI U €IMHULIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOCHUCTEMa, Ouocdepa, MaKpo- U MHUKPOIJIEMEHTHI,
BUTaMUHbBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHbIE TOPOIBI, TOJIE3HbIE UCKONIAEMbIE, TOIUIMBO, PECYPCHI.



TexHomorus: XUMHUYCCKas IMPOMBIIIICHHOCTD, MCTAJIyprusd, IMPpOU3BOACTBO
CTPOUTCIIbHBIX MaTcpuraioB, CEIBCKOXO3SMCTBEHHOE IIPpONU3BOACTBO, numicBas
IIPOMBIINIJIEHHOCTD, (bapMaHeBTI/ILIeCKaH IMPOMBINIJIEHHOCTh, IPOU3BOJACTBO KOCMETHUYCCKUX
npenapaTtoB, MPOU3BOACTBO KOHCTPYKHHUOHHBIX MATCPUAJIOB, 3JICKTPOHHAA HNPOMBIIIICHHOCTD,
HaAHOTCXHOJIOTHH.



IUDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBLI 10 XWMHWKM HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBiuBaeT TPeOOBAaHHS K pE3yJbTaTaM OCBOCHHUS OOYyYaroIIMMUCS
porpaMM CpeaHero oOmiero o0pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hay4Ho-meTronnuyeckoii OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHMS
IIPOrpaMM CpPEIHEro o0LIero 00pa3oBaHus SBISETCS CUCTEMHO-1E€ATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBHM C CHCTEMHO-AESITENBHOCTHBIM IOAXOJAOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yiabTaTOB OCBOCHMS IpeiMeTa «XUMHSI» Ha YpOBHE CpelHero oomiero oOpa3oBaHUs
BBIJIEJICHBI CJIEIYIOIINE COCTABIISAIOIINE!

OCO3HaHWE OOYYAIOIMUMHCS POCCUUCKON TPa)KTaHCKOHW HMJIIEHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTHBALIUU K 00Yy4EHHIO;

LIeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHMH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULMNA 0a30BON HAyKH XUMUM;

FOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEU J1€ATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLIMMH LEJIOCTHOW CHCTEME XHUMHUYECKOTO
o0Opa3oBaHus;

HaJW4Yue TMPABOCO3HAHMS HKOJIOTMYECKOM KyIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIE TIJIAHBIL.

JIMYHOCTHBIE PpE3yNabTaThl OCBOCHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B CIHHCTBE
yueOHOW Y BOCHUTATENBHOM JIEATEIHHOCTH B COOTBETCTBUUM C T'YMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JITYXOBHO-HPaBCTBEHHBIMH LEHHOCTSIMH W HJA€aJaMH POCCHICKOTO
rpaKAaHCKOro o00IIecTBa, MPUHATHIMU B O0IIECTBE HOPMAaMHM M TpaBUJIaAMU TOBEICHUS,
CIOCOOCTBYIOUIMMH TPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIM4HOCTHBIE PEe3yAbTaThl OCBOEHUS TMpEAMETa «XHUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OIbITa TO3HABATEJIBHOM W MPAKTUYECKON JAEATENbHOCTH OOy4arolluxcs [0 pealn3aluu
MPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

0CO3HaHMS O0YYAIOUIMMHUCS CBOMX KOHCTHTYLIMOHHBIX MPaB M 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIMOPSAKY;

MPEICTABIEHUs] O COLMATbHBIX HOpPMax M MpPaBHIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJJIEKTHBE;

TFOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITEILHOCTU MPU CO3/IaHUU YUYE€OHBIX MIPOEKTOB,
peleHnH y4eOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH XUMUYECKHX SKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATD U MIPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTYMEHTHI IPYTHX
IIPY aHAJIN3€ PA3JIMYHBIX BUJIOB y4EOHOH €SI TeNbHOCTH;

2) IaTPHMOTHYECKOI0 BOCTIMTAHMA

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcCJIEIUI0 OTEUeCTBEHHOU
XUMHH;

YBOXEHHS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPHHM M IMPAKTHYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHMs TOTO, YTO JIOCTHKEHUS HAyKH €CTh PEe3yNbTaT JJIUTENbHBIX HAOIIOJCHMIA,
KPOMOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, MOCTOSIHHOTO TPYy/Ia YYEHBIX U MPAKTUKOB;



UHTEpECa W T[I03HABATEIbHBIX MOTHBOB B TIOJYYEHMM M IOCIEYIOLIEM aHaIu3e
MH(pOpPMaIIUU O NMEPETOBbIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTM OIIEHMBAaTh CHUTYal[Md, CBS3aHHbIE C XHUMHUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEHICHMS, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IMOBEACHHE W TMOCTYNKH CBOMX TOBapHILIEH € MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHM ITUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro oOpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3]I0POBbIO;

coOro/IeHus TpaBUi 0€30MacHOr0 OOpaIIeHUs] C BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HU U B TPYJIOBON JEATEIBHOCTH;

MOHWMAaHMUs LEHHOCTH MPaBUJ HWHAMBUIYAJIbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYalLlUsAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJACTBUM M HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS ajIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpyAOBOro BOCIUTAHUS:

KOMMYHUKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENILCKOM  JEATEIBHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHWH TMPAKTUYECKUX 3a7ad COLHAIBLHOM
HaIIPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IKOJIbI);

MHTEpeca K MPaKTHUECKOMY HM3YYCHHIO MPO(ECcCHil pa3inuyHOro pojaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUHU;

YBa)XEHUS K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYI0BOU I€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIMBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMS,
Oynyuieit mpodeccu U peaau3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) IK0JIOTHYECKOr0 BOCTIMTAHMS:

9KOJIOTHYECKHU 11€JIECO00PA3HOT0 OTHOIIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MMOHMMAaHHUS TJI00aNIBbHOTO XapaKTepa dKOJIOTMUYECKUX MpoOsieM, BIUSHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAIBHON CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH MCHOIb30BaHUS JOCTHKEHUN XUMUHM JJI PELIEHUS] BOIIPOCOB
paMOHAIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JNEUCTBUM, NMPUHOCIUIMX BPEJ OKPYXKAIOIIEH NPUPOJHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAronpusATHBIE HKOJIOTMUECKHUE IMOCIEACTBHUS MPeIIpPUHUMAEMBbIX
JNEUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Yusl PA3BUTOrO HKOJOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpbI, OIIbITA
NESTENbHOCTH  DKOJIOTUYECKOM  HAmNpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHOMN U COILIMAJILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 IO3HAHMS:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHUs,, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOLLIECTBEHHOW MPAKTHKU;



MOHUMAaHUS CHeMUUKH XMUMHHU KaK HayKW, OCO3HaHUs €€ poilu B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU TICJIOCTHOTO MPEICTABICHUS 00 OKpPYKAIOIIEeM
MHUpE KaK O €IMHCTBE MHPUPOJbI M YEJIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
perieHny mpodiieM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XWMHUH JJII COBPEMEHHOW IMBWIM3AIMU: B €€
T'YMaHUCTHYECKON HAIPaBICHHOCTH M Ba)KHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHAIbHON
KYJIbTYpPBI, PEIICHUH TI00ANBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPTeTHYECKOW, THUIIEBOH M OKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHn! YCIOBUN YCIIEIIHOTO TPYy/la U SKOJIOTHYeCKH KOMGOPTHOM KU3HU KKAOTO 4ieHa
00I1IeCTBA;

€CTECTBEHHO-HaYyYHOM TPaMOTHOCTH: TOHMMAaHHS CYIIHOCTH METOJ0B IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIydaeMble 3HAHUS s
aHaJu3a U OOBSCHEHUS SIBIICHUW OKPYXAIOIIET0 MHUpA M MPOUCXOIAIIMX B HEM HM3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIIUXCS JaHHBIX
C LEJIBIO TIOJIYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIPHO MCTIOIB30BaTh XUMHUUECKUE 3HAHUS IJIs1 PEIICHHsI TTPoOIeM
B pEAJIbHBIX KU3HEHHBIX CUTYAIUAX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKOM AEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHMIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJYYE€HHUIO HOBBIX 3HAHHW 10 XUMHUU B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPEOHOCTAMU;

HHTEpeca K OCOOCHHOCTSM Tpyla B pasaudHbIx cdepax mnpodeccuoHambHON
JIESITCTLHOCTH.

METANIPEJAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe pe3ylbTaThl OCBOCHUS y4eOHOro mpenMera «XUMHSI» Ha YpOBHE
cpeaHero oouiero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBIC 71 (POPMHUPOBAHHSI MHUPOBO33PEHHUS OOYYAIOMIMXCS MEKIUCIHUILTHHAPHBIC
(MeXIIpeIMETHBIC) O0IIIEHAYIHBIE TIOHATHS, OTPAXKAIOIIHE [IETTOCTHOCTh HAYYHOW KapTUHBI MHPA
U crienu(uKy METOJIOB TO3HAHUS, MCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIEeCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTEMa, HaY4HbIH (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBepCaJbHbIE yueOHble  nelicTBUA  (TIO3HABaTENbHBIE, KOMMYHHMKaTUBHBIE,
perynsaTuBHbIe), oOecneunBatomme (opmupoBanue (QYHKIMOHAIBHON TpPaMOTHOCTH U
COLIMAJIbHOM KOMIIETEHIIMH 00yYaromIuXCs;

CIIOCOOHOCTh ~ OOyYAlOUIMXCA  MCIOJNBb30BaTh  OCBOCHHBIE  MEXAMCUUILIMHAPHBIC,
MHPOBO33PCHUYECKHUE 3HAHUS W YHUBEPCAIbHbIC YYeOHBIC ICHCTBUS B IO3HABATEIHHOW U
COLMAJIbHOW MPAKTHUKE.

MeTtanpeaMeTHble pe3yabTaThl OTPaXKAIOT OBNAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMHU.

OByajeHNe YHHBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHUe JeiiCTBUS:

CaMOCTOATENIEHO (POPMYITMPOBaTh M aKTYaJIM3UPOBaTh TNPOOJIEMYy, BCECTOPOHHE €&
paccMmaTpuBaTh;

OTIpEeACNATh IENH NeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHTB Pe3yJIbTaThI IEATSILHOCTH C IIOCTABICHHBIMH IEIISIMU;



HCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUI NPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TMOHATHUM W YCTaHABIMBAaTH WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOLIHME MOHATHUS 17151 O0OBSACHEHUS OTJENIbHBIX (DAKTOB U SBICHUA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KIaCCU(PUKAIUU BEIECTB U XMMUYECKHUX PEaKIIHIA;

yCTaHABIMBATh NPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXY U3YYaEMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHUE PpACCYKICHHs (MHIYKTUBHbIE, JAEIyKTHUBHbIC, 0 AaHAJOIHH),
BBISIBIISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUSI B PACCMAaTPUBAEMBIX SIBICHHAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

IPUMEHATh B Ipoliecce MO3HAHMA, UCIOIb3yeMble B XUMHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJIH, TIPEe0OPa30BhIBATH MOIENIbHBIE MPEACTABICHUS — XUMUYECKHH 3HAaK (CUMBOJI) 3JIEMEHTA,
XUMH4eckass (GopMysa, ypaBHEHME XUMHUYECKOM peakuuu — TpU pPEleHUH Yy4eOHBIX
MIO3HABATENIbHBIX M NPAKTHUYECKUX 3aJad, PUMEHITh Ha3BaHHBIE MOJENBHBIE IPECTaBICHUS
JUISI BBISIBJIEHUS] XapaKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a3oBble HCCJAeA0BaATEIbCKUE AeCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O IIO3HAHUS BEIIECTB U XUMUUECKHUX PEAKIINN;

¢bopMynupoBaTh LEAM M 3aJadd  HMCCIEJOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOATENIBHO c(hOPMYyJIUPOBAHHbBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
11 (POPMUPOBAHMS TUIIOTE3HI 110 IIPOBEPKE NMPABUIILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIaJIETh HaBbIKAMH CaMOCTOSITEJIbHOTO IUIAHMPOBAHUSI W IPOBEAEHUS YUEHUYECKUX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUsI HAOMIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
MIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyaupoBaTh OOOOLIEHUS M BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM HCCIEeN0BAaTENbCKOM M MPOEKTHON JesTENbHOCTH,
IPOSBJISATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOAOB pEIICHUs
MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IIO3HAHMSI.

3) pa6ora ¢ nnopmanueii:

OPUEHTUPOBATbCSA B pa3jIMYHBIX HMCTOYHUKAX HMHPOpMauuu (Hay4HO-TONYJISpHas
JAUTEpaTypa XHMHYECKOTO COJEepXaHUs, CIpaBouYHbIE TocoOus, pecypcbl HHTepHera),
aHaIU3UpoBaTh MH(OPMALMIO PA3JIMYHBIX BUAOB U (OPM MpEICTaBICHUsS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTb U HENIPOTUBOPEUUBOCTB;

(dbopMyIHpOBaTh 3ampoChl M TPUMEHATh Pa3UYHBIE METOABI TPH TOUCKE M OTOOpe
nHpopMalnn, HeOOXOJUMOH JUTsl BBIMOJIHEHUS Y4eOHbIX 3a]1a4 ONpPeIeEHHOIO THUIIA;

npuoOpeTaTh OMBIT MCIOJB30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN H
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIBHO BBIOMPATh ONTUMANIbHYIO (OPMY IpeACTaBiIeHUS UH(OPMAIMU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOJIUIbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAy4yHBIH #A3BIK B KadecTBE CpeAcCTBa Mpu paboTe € XUMHYECKOU
uHpopManuen: MPUMEHATh MEXIpeaAMeTHbe ((U3MYecKMe U MaTeMaTHYeCKHUe) 3HAKU MU
CHUMBOJIBI, (hopMynbl, a0OpeBUATYpbI, HOMEHKIATYPY;

UCIOJIb30BaTh U IIPe0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPECTBA HAIJISAIHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOMPOCHI 10 CYIIECTBY OOCYXJTaeMOi TEMbI B XO/€ AMAJOra W/WINA AUCKYCCHH,
BBICKA3bIBaTh MJI€H, (OPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTENIBHO  BBIMOJIHEHUS
IIPENJIOKEHHON 3a/1auH;



BBICTYIIaTh C IpPE3CHTALMEel Pe3y/lbTaTOB MMO3HABATEIbHON AESITEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBHIMOJHEHUH XUMHYECKOTO
9KCIIEPHMEHTA, IPAKTUYECKOW pPabOTHl IO HCCIEAOBAHHMIO CBOWCTB H3y4aeMBIX BEIIECTB,
peanu3anuy y4eOHOro Mmpoekta U (OpMYIMpPOBATH BBIBOJBI 10 pPE3yJbTaTaM MPOBEIEHHBIX
HCCIEeI0OBaHUI MMyTEM COTJIacOBaHMs MO3ULUHN B X0€ 00CYX/IeHUS U OOMEHa MHEHUSIMHU.

OgiajieHnne yHUBEPCAJIbHBIMH PEeryJsiTHBHBIMH 1eHCTBHSMU:

CaMOCTOSITENIFHO TUIAHMPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO JESTEIBHOCTD,
orpenenss €€ MeMu W 3aJa4d, KOHTPOJHMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeayaraeMplii aaropuT™M JIEHCTBHH NPH BBHIOTHEHUH YYEOHBIX M MCCIEIOBAaTENbCKHX 3ajad,
BbIOMpaTh Hanboee 3(h(HeKTUBHBINA CIOCOO UX peIIeHUs ¢ YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHYECKHUX PEAKIIUIX;

OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENIbHOCTM HAa OCHOBE CaMOAHAIW3a |
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXxaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYCCKOH COCTABISIIONIEH E€CTECTBEHHO-
HAayYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SBICHUH MPUPOJIBI, B (HOPMUPOBAHUU
MBIIUIEHUSI U KYJABTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPaAaMOTHOCTH, HEOOXOAMMOW st
pelleHrsT TPAKTHUYECKUX 3aJad M OSKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
370POBbIO U PUPOJHOM CPEAE;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroume
NOHATUA (XUMUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaIEHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTh, XHUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHas Macca, MOJSIPHBIH OOBEM, YIJIEPOJAHBIA  CKEJIET,
(GyHKUIMOHANbHAS TPYINIA, paauKai, M30MEpHUs, HW30Mepbl, TOMOJOTHUYECKUN pAI, TOMOJOTH,
YTJIEBOJAOPOAbI, KUCIOPOJ M a30TCOACPIKAIINE COCTUHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BRICOKOMOJIEKYIISIPHBIE COSUHEHHS); TCOPUH M 3aKOHBI (TEOPHS CTPOSHUS OPTaHUIECKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ'II/ILIGCKI/Iﬁ SA3BIK XUMHH, MHpOBOBSpGH‘IGCKHG 3HaHHUA, JICKAIIME B OCHOBE IIOHMMAaHUA
NPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SBIIEHUH, ()aKTOJIOTHUECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH B 0€30MaCHOM HCIOJIb30BAaHUU BAYKHEUIITNX OPraHUYECKHUX BEIIECTB B OBITY
U MPAKTUYECKOM NEATEITbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHN BBISABIIATh XapaKTEpPHbIC MMPU3HAKH MOHATUH, yCTaHABIUBATDH
HUX B3aUMOCBA3b, UCIIOJIB30BaTh COOTBGTCTBYIOHII/IG IIOHATUA HpI/I OIMIKMCaHUU COCTaBa, CTpO@HI/H[ nu
MIPEBpAILCHU OPraHUYECKUX COETUHECHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIH30BaTh XMMHUYECKYIO CHUMBOJUKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (GOpMYIT OPraHUYECKUX BEIIECTB
U YPaBHEHUN XMMHUYECKUX PEAKUMMN, U3TOTABIMBATH MOJENINA MOJIEKYJ OPraHUYECKHX BEIIECTB
JUUIA I/IJIJIIOCTpaLII/II/I UX XUMHUYCCKOI'O U HpOCTpaHCTBeHHOFO CTpOGHI/Iﬁ;

C(l)OpMPIpOBaHHOCTI) YMeHI/Iﬁ yCTaHaBJ'II/IBaTB HpI/IHaJIJ'Ie)KHOCTI) Hsyqume OpFaHI/I‘-IeCKI/IX
BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OINpenenéHHOMY Kiaccy/Tpymmne COeIMHEHUN
(yrneBomopoibl, KHCJIOPOJ M  a30TCOACpP)KAIME COEAUHEHHUS, BBICOKOMOJEKYIISIPHBIC



COeIMHEHUs), NaBaTh MM Ha3BaHUS Mo cuctematmueckoir HoMeHknatype (IUPAC), a taxxke
MPUBOAUTH TPUBUAILHBIE HA3BaHUSI OTIEIBHBIX OPraHUYECKUX BEIICCTB (ITUJICH, MPOMHIICH,
aleTHJICH, STWICHIVIMKOJb, TIUUEpUH, (PeHon, dopMaibaeruj, anerajibAerusl, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KHCIIOTA, CTEApUHOBAsl KUCIIOTA, TIIOKO03a, QPYyKTO3a,
Kpaxmall, [eJIJIK0103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENENsATh BUIbl XUMHUYECKOM CBSI3M B OpPraHUYECKUX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHHS TMPUMEHSTH TOJOKEHUS TEOPUU CTPOEHHUS OPTraHUYECKUX
BemectB A. M. bytnepoBa 1ist 00bsiICHEHHSI 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepH30BaThb COCTaB, CTPOCHHME, (UINUYECKHE U
XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENICH PA3NIMUHBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeTaH, 3TaH, JTWICH, MNPONWICH, alneTwieH, OyraaueH-1,3, metwiOyramueH-1,3, OeH3on,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, IIHIEPHH, (EHOJI, aleTaabAeru, MypaBbuHasl U yYKCYCHas
KHUCJIOTBI, TJIFOKO3a, Kpaxmall, LEeJUI0I03a, AaMHUHOYKCYCHAas KHUCJIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHYECKHUX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTePH30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HegTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKH U TMPAKTUYECKOE MPUMEHEHHE
MIPOAYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YPaBHEHUSIM
(Maccbl, 00BbEMa, KOJMYECTBA MCXOJHOIO BELIECTBA HJIM MPOAYKTA PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCIOJB3YEeMbIX B XHMHUU MPH M3YYECHUM BEUIECTB M XHUMUYECKUX SIBICHUU
(mabmroneHne, W3MEpEHUE, DJKCIEPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JIsl TPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COOIONATh MpaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYAOH U
1a00paTOpHBIM 00OPYIOBAHHEM, a TAKXKE MPaBUiia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATh M BBIMOJIHATE XUMHUYECKUNW SKCIEPUMEHT
(mpeBpalieHys OpraHUYeCKUX BEIIECTB MPU HArPEBaHUU, MOJyYECHUE ATHIIEHA U U3yYEHHE €To
CBOMCTB, KayeCTBCHHBIC pEAKIMH OPTaHMYECKHX BEIIECTB, JICHATypalus OeJIKOB MpHU
HarpeBaHUH, [IBETHbIE peakluu OENKOB) B COOTBETCTBUU C MpaBWJIAMU TEXHMKHU 0€30MaCHOCTU
mpu oOpalleHuy ¢ BellecTBaMHU U Ja0OpaTOpHBIM 00OpPYIOBAaHUEM, MPEICTABIATh PE3yIbTAThI
XUMHYECKOTO JKCIEpUMEHTa B (OopMe 3amuch YpaBHEHUH COOTBETCTBYIOUIMX pEAKIHA U
(hopMyIIHpOBaTh BBHIBOJIBI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHUIO,
MOJTy4aeMYIO M3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MacCOBOM MH(popMaiuu, MHTEpHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUW COOJIOMAaTh TIpaBWiIa DKOJIOTHYECKH IIEIeCO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOW NEATEIBLHOCTH B IENSIX COXPAHEHHs] CBOETO 3/I0POBbS U
OKpYKarollled IpUPOJIHOM cpesbl, 0CO3HaBaTh ONACHOCTh BO3ACHCTBMS Ha >KUBbIE OPTaHU3MBbI
onpeeNi€HHBIX OpPraHMYeCKHX BEIIECTB, MOHMMas cmbica mokazatens [IJIK, mosicHaTh Ha
pUMepax CrocoObl YMEHBIIICHHs ¥ TPEJOTBPAIICHHUS X BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YeJI0BEKa;



U1 O0YYarOLIMXCS ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0pPOBBSI: YMEHHE NPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUUECKUX SIBJICHUIA;

UId  cHenbIX M caaboBUIANIMX OOyYaroIMXcs: YMEHHE HCIOJb30BaTh pelibeHO-
TOYEeUHYI0 cucteMy obo3nauenuii JI. bpaitns ans 3anucu xuMudeckux Gopmyi.

11 KUIACC

[IpenMerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYecKas XUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA: O XWMHUYECKOW COCTaBIAIONICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIM XUMHUU B TMO3HAHUM SIBICHUU NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJABTYpPhl JIMYHOCTH, €€ (DYHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MpaKTUYEeCKHX 3a7ad W DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
30pOBbIO U PUPOAHOM CPEAE;

BJIAJICHAE CHCTEMOM XMMHMYECKMX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolIue
MOHATHS (XMMHYECKUH 3JIECMEHT, aTOM, M30TOI, S-, P-, d- JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYyJa, MOJIb, MOJSPHBIH O00BEM, BAJICHTHOCTh, OSJIEKTPOOTPUIIATEIBHOCTh, CTENEHBb
OKHUCJIGHUS, XHMHYecCKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeTa/uInyeckas, BOJOpOJHAs),
KpUCTAJUIMYECKass  pelm€rka, THUMNbl XUMHYECKUX  pEaKluil, pacTBOp, 3JIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, SJICKTPOJIUTHUECKAS] JUCCOUMAIMSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOH  peakIuh, XUMHUYECKOE paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
3JIEKTPOJUTHYECKON Jaucconuanuu, nepuoguuyeckud 3akoH J[. WM. MenneneeBa, 3akoH
COXpPaHEHUS MacChl BEIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS SHEPTUH MPU XUMHUYECKUX
peaKiusix), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IOHUMAHUS NPUYUHHOCTA M CHUCTEMHOCTH XHUMHUYECKUX SIBIICHHH,
(haKTOJIOTHUECKUE CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJyUYeHUHU M O€30MacCHOM HCITOJIb30BAHUU
BaXHEHMIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEITHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTE€pPHbIC MPU3HAKK MOHSATUH, YCTAaHABIMBATh
HX B3aUMOCBSA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME IMOHATUS MPHU OMHCAHUM HEOPTraHUYECKHUX
BEILIECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHHUI MCMOJIB30BATh XUMHUYECKYIO CHUMBOJMKY JIJISi COCTaBIICHHS
(¢bopMynl BelIeCTB M YypaBHEHUN XHMHUYECKUX pEakUWd, CHUCTEMaTHYECKYl0 HOMEHKIATYpYy
(IUPAC) u TpuBMallbHBIC Ha3BaHUs OTIEIBHBIX HEOPraHMYECKUX BEIISCTB (YrapHbId ras,
VIIEKHUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€Hash W3BECTh, MHUTHhEBAs COAQ, MHUPUT U
Jpyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEACIISATh BAJICHTHOCTh M CTCIICHb OKUCIICHUS] XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJl XUMHUECKON CBSA3H (KOBaJICHTHAs, NOHHAs,
MeTalTInyecKasi, BOJOPOAHAs) B COCIUHEHUSIX, TUI KPUCTAIUTUMYECKOW PEIIETKH KOHKPETHOTO
BeIlleCTBA (aTOMHAasi, MOJEKYJSIpHAsl, MOHHAs, META/NIMYECKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAHUUECKUX BEIECTB
10 UX COCTaBY K OMpPEACIEHHOMY KJIaCCY/TPYIIE COeTUHEHUN (MMPOCTHIC BEMIECTBA — METAJLIIBI 1
HEMETaJTbl, OKCUIbI, OCHOBAHHUsI, KUCIOTHI, aM(POTEPHBIE TUIPOKCUIIBI, COIIH);

c(OpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT Mepuoaudeckoro 3akona JI. W
MeHnneneeBa W JEMOHCTPHPOBATH €T0  CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;



c(OPMHPOBAHHOCTh YMEHHUH  XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1IeMeHTOB 1—4 nepuoaos [leprnoauueckoii cucteMbl XUMHUECKHUX 3emeHToB 1. 1.
MeHzeneeBa, HCHOJB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAINY, «IHEPreTUUECKHUEC
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS] CBOMCTB XUMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoAaM M rpynnam llepuoguyeckoil cHCTEMbBI XUMHYECKHUX deMeHToB []. U.
Mennemneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pPA3JUYHBIX KJIACCOB, MOIATBEPXkAATh CYILIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJAYy HEOPraHWYeCKHMMM BEIeCTBAMU C IOMOIIbI YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCHU(PHUIMPOBATH XHUMHUECKHE PEAKIUH IO Pa3IUYHBIM
npU3HaKaM (YUCIIy M COCTaBy pEarupyroliux BEIIEeCTB, TEIUIOBOMY 3¢ ¢eKTy peakuuu,
M3MEHEHHUIO CTENEHEN OKUCIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKLUY, y4acTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABISATh YPaBHEHHS PEakUUi pa3NUYHBIX THIIOB, MOJHBIC
Y COKpAaIIEHHBIC YPaBHEHUS PEaKIUi MOHHOIO OOMEHAa, YUUTHIBAs YCIOBHS, MPU KOTOPBIX TU
peaKuu UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUH NPOBOJIUTH PEAKIMH, IMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OMBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCPeACTBOM COCTaBIEHUS 3JIEKTPOHHOTO OajaHca STUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklnu OT
pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHHs XUMHUYECKOTO pPaBHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (npuniuin Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHMHUYECKHE TMPOIECCHl, JeKallue B
OCHOBE MPOMBIIUIEHHOTO TOJIYYEeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEICTaBICHIH 00 OOIMMX HAYYHBIX NMPUHIMIIAX U HKOJOTHYECKUX IMPOOJIeMaX XMMHUYECKOTO
MIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH BBIYUCICHHUS C MCIOJIB30BAaHHEM MOHSATHUS
«MaccoBasi JI0Jil BEILECTBA B PacTBOpe», OOBEMHBIX OTHOIICHMH Ta30B IMPU XUMHYECKUX
peaKIMax, Macchl BellecTBAa MM 00bEMa ra3oB M0 M3BECTHOMY KOJHMUYECTBY BEILECTBa, Macce
Wil 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIUH BEHIECTB, TEIUIOBOTO 3(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHMsI MACCHI BEILIECTB, IPEBPAILECHHS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUiIa MOJIb30BAHUS XMMUYECKON MOCYAOH U
nabopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPpaBUiia OOpaIEHUs C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIHUSMU N0 BBITTOTHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIMBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATH M BBIMOIHATE XUMUYECKUN DKCIEPUMEHT
(pa3nokeHre MepoKcHIa BOAOpPOJa B NPUCYTCTBUM KaTalu3aTopa, ONpPEIEIECHHUE CpENbl
pPAacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOI'O UHIUKATOPA, BIMSIHNAE PAa3IHMYHBIX (PaKTOPOB
Ha CKOPOCTh XUMHUYECKOW PEaKIWH, PEakiMd HMOHHOTO OOMEHa, KayeCTBEHHBbIC pPEaKUuu Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHbI, HA KATHOH aMMOHMUS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amady mo temMaM «Metamnel» U «Hemeramibl») B COOTBETCTBUM C MpaBWIAMH TEXHUKU
0€3011aCHOCTH MPH 0OpAIIEHUH C BEIIECTBAMH H JIAOOPATOPHBIM 000pYIOBaHUEM, MTPEICTABIISATH
pe3ynbTaThl XHMHUYECKOTO SKCIEpUMEHTa B (opme 3alucu ypaBHEHUH COOTBETCTBYIOUIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHaJU3UpOBaTh XUMHUYECKYIO WH(MOPMAIIUIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYyHMKanuu, VHTepHET U
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHI COONMIOJaTh MpaBHJIa JKOJIOTUYECKU IIeTIECO00pa3HOTO
IIOBCACHHUSA B 6I>ITy u prI[OBOﬁ ACATCIBHOCTH B LCIAX COXPaHCHHA CBOCTO 3J0POBLA H
OKpY’Kaloliel MPUPOIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS Ha YKHBBIC OPraHHU3MbI
ONpe/IeNIEHHBIX BEIIeCTB, MOHUMas cMbica nokasarens [1JIK, mosicHsATh Ha mpumepax crocoObl
YMCHBUICHUA U NIPEAOTBpAICHUSA UX BPECAHOT'O BO3H€ﬁCTBHﬂ Ha OpraHu3M 4€JI0BCKaA,

JUIE OOYYaIOUIMXCSl ¢ OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI: YMECHUE NPHUMEHSTH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOAAX MMO3HAHUA BCIICCTB U XUMHUYICCKUX HBHGHHﬁ;

JUISL CIIETIBIX W CIIA0OBUIAIIMX OOYJaroONIuXCsi: YMEHHE HCIOJIb30BaTh pebedHO-
TOUCYHYIO cucTeMy oOo3HadeHwii JI. bpaiins nns 3anucu XuMudeckux Gopmy.
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I1
peaMet . Ennnas xomnexmus LIOP

OpraHU4YeCcKOon
Opranuueckas XuMust

xumu. Teopust
http://school-

11 CTpOECHUS 3 1 }

OO AMICCK collection.edu.ru/catalog/res/9b3bad96-

raHN4 nux

Cf)’e M 5369-4234-8a93-

g T b8983d73aab6/?interface=catalog
bytneposa
Hroro o pasneny 3
Paznen 2. YrieBoaopoasl
Enunas xomnekuus LIOP
00
Mpeenbisie H._Ia}l dbopmyna ankaHoOB
21 BOLODO ) http://school-
. JICB bl — .

ZJl;KaHLf poA collection.edu.ru/catalog/res/3a978f40-
0431-2da3-a6f8-
3dcc591f3989/?interface=catalog
Enunas xomnexuus LIOP

Henpenenbhubie AJIKEHBI: CTPOCHUE, HOMEHKJIATYypa,

59 YTJIEBOJIOPOIBI: 6 1 norydeHue U Gu3nIecKue CBONCTBA
' AJIKEHBI, http://school-

aJIKaJINCHBI, AIKUHBI collection.edu.ru/catalog/res/0abb898c-

4185-11db-b0de-



http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog

0800200c9a66/?interface=catalog
Enunas xomnexmus LIOP
ApomMaTHiecKHe yriaeBo10poabl
ApomaTuyeckue http://school-
2.3 2 .

YTJIEBO0PO/IbI collection.edu.ru/catalog/res/24174bdc-
aae9-11db-abbd-
0800200c9a66/?interface=catalog
Enunas xomnexmus [IOP

HpI/IpOI[HBIe HpI/IpOI[HBIe HCTOYHHKHU YTIICBOAOPOOOB

24 HUCTOYHUKHU 3 1 http://school-

YIJIEBOAOPOIOB U collection.edu.ru/catalog/res/0abb1456-

uXx nepepadoTka 4185-11db-b0de-
0800200c9a66/?interface=catalog

Hroro no pazneny 13

Paznen 3. Kuciaopoacogepax

alllue OPraHuI€CKUE COCANHCHU A

3.1 CrimpTtel. DeHon

Enunas xomnexuus LHOP

TectoBoe 3ananue «CoupTh»

http://school-
collection.edu.ru/catalog/res/bed3009e-8cff-
11db-b606-
0800200c9a66/?interface=catalog

AJBIETUIEL.
Kap6onoBsie
KucioThl. CII0KHBIE

3hupHI

3.2

Enunas xomnexuus LIOP

KapOoHOBbIE KHCITOTHI

http://school-
collection.edu.ru/catalog/res/bed0ddb4-8cff-
11db-b606-
0800200c9a66/?interface=catalog

3.3 VrneBonasl

Enunas xomnexkuus LIOP



http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog

KauecTBeHHas peakuys Ha yriieBOIbI
http://school-
collection.edu.ru/catalog/res/ed7ad027-
5b99-ca3b-3986-
7f89d76ce7e9/?interface=catalog

Uroro no pazgeny

13

Pasnen 4. A3orconepxaniue opranudeckne coeJHHEeHus1

Enunas xomnekuus LJOP
A3oTcoaeprkalue BeecTna

http://school-
collection.edu.ru/catalog/res/a99e662f-26f9-

AMUHBL 70ae-033d-
4.1 AMHHOKHUCIIOTBL 3 3a41ea42990c/?interface=catalog

beaxu AMUWHOKHUCIIOTEI B OpTraHnu3ME YCJIOBCKA
http://school-
collection.edu.ru/catalog/res/ac3739d6-
5e6c-4cc4-8c2d-
ce79eda0fdff/?interface=catalog

Hroro no pasneny 3

Paspnen 5. BeicokoMoOIeKy IsIpHBIE COeUHEHUS

5.1

ITmacTmaccrl.
Kayuyku. Bonokna

Enunas xomnexmus [JOP

N300peTenue nepBoii miacTMacchl
http://school-
collection.edu.ru/catalog/res/6d79abb1-
73d8-47ad-h945-
bd732bdaaf08/?interface=catalog



http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog

Hroro no pazgeny

OBILIEE KOJIMYECTBO
YACOB IIO
I[TPOTPAMME

34




11 KJIACC

HaumenoBanue

KoanuyecTBOo 4acoB

B T.4. yaceI

Ne N DJIeKTpOHHbIEe (U (PPOBbHIE)
pa3fieJioB U TeM Kontpoabubie | IlpakTn4yeckme | 10 paboueii
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpaMMal padoThI padoTsbI nporpamme
BOCIIUTAHUSA
Pa3znea 1. TeopeTuueckne 0CHOBbBI XUMHH
Ennnas xomnexmus LIOP
CnoxxHoe ctpoenue atoMa. OmbITHI
Pesepdopna. KBaHnToBBIC TOCTYNATHI
bopa (Buneoypok)
CtpoeHne aTOMOB. http://school-
[Meproanveckuii 3aKoH collection.edu.ru/catalog/res/c21b5330-
11 u [lepuoamueckas 3 0ad3-4b3e-9a36-
CHUCTEMA XUMHUUYECKUX fc13b6396¢60/?interface=catalog
anemeHToB . U. [lepnonnueckuii 3akon /.M.
Meupeneena Menpeneena
http://school-
collection.edu.ru/catalog/res/bb574e96-
aae7-11db-abbd-
0800200c9a66/?interface=catalog
JlucriepcHbIE CHCTEMBI U UX
KJ1acCU(UKAIIHS
CtpoeHue BeleCcTBa.
1.2 Mmuoroobpasue 4 m‘m
BEILIECTB collection.edu.ru/catalog/res/3c96a8ae-
aae9-11db-abbd-
0800200c9a66/?interface=catalog
Enunas xomneknus LHOP
1.3 XUMHUYECKUE Peakluu 6 1 1 1 Bor unér peakuus?

http://school-



http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog

collection.edu.ru/catalog/res/f4456520-
4ece-af94-25dc-
88907e29632/?interface=catalog

Hroro no pazneny

13

Paznen 2. Heopranuueckasi xummusi

2.1 MeTtanisl

Enunas xomnexuus LIOP

Koppo3sus meramios

http://school-
collection.edu.ru/catalog/res/942bacf8-
98d3-bde6-7e09-
5df731f7faed/?interface=catalog

2.2 HeMmerasuist

Ennnas xomnexmus LIOP

Hemertamnsl

http://school-
collection.edu.ru/catalog/res/5fd6b522-
cdb3-3102-5fh9-
97ba9b62fff8/?interface=catalog

CBs3b
53 HEOPTraHUYECKUX U

OPraHUYECKUX
BEILECTB

Enunas xomnexaus LIOP
T'eHeTnueckas cBsa3b MCXKAY KillaCCaMU
HCOPIraHUYCCKHX BCUICCTB
http://school-
collection.edu.ru/catalog/res/617fdbdc-
8cff-11db-b606-
0800200c9a66/?interface=catalog
Peakuuu, wiutroctpupyromnme
TCHCTUYCCKYIO CBA3b MEXKAY KiIaCCaMU
OPraHNYEeCKUX COCTUHEHUN



http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog
http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog
http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog

http://school-
collection.edu.ru/catalog/res/0abbb096-

4185-11db-b0de-
0800200c9a66/?interface=catalog

Hroro no pasneny 17

Pa3znea 3. Xumusd 1 :KU3HL
Enunas xomnexmus LIOP
XUMUS Kak )KU3Hb
http://school-

1 X 4 ;

3 FIMHSL HOKHSHD collection.edu.ru/catalog/res/02¢81d97-
4d1c-7734-5a24-
d59c¢43d18915/?interface=catalog

Hroro mo pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME



http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog

Kanengapuo-rematnueckwii mian 10 kiace

Ne [Hara Tema ypoxka JlomaiHee 3agaHue IIpumeyanue
TJ1aH dakt

1 . . §1, mOATOTOBUTH COOOIICHHMS
[IpeameT opranndeckoit Xumuu, eé
BO3HHKHOBEHHUE, PA3BUTHE U 3HAUCHUE WJIH IPESCHTAILH (110 BIOOPY)

Ha TeMbl U3 ynp.2 ctp.12

2 Teopus cTpoeHUs] OpraHUYECKUX §2, BBLYUUTh ONpEaEICHUs,
coenquuenuit A.M. bytieposa, eé BOIIPOCHI TTOCJIE Mmaparpada
OCHOBHBIE TTOJIOKEHUS

3 [IpencraBneHue o KIacCUPpUKAUU BBIMIOJIHUTD 3a/1aHUS HA
OpraHM4eckux BemecTs. HomeHnkinaTtypa | kapTodkax
(cucremaTuyeckas) U TpPUBUAIbHbBIC
Ha3BaHUs OPraHUYECKHUX BEIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, §3, BBIYYHUTH OIpeIeTICHHUS,
TOMOJIOTUYECKHI psJl ctp.32. ynp.1-5.

5 Meran u 3TaH — npocTenire TadJmma
MIPEACTABUTEIN AJIKAHOB

6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA §4, Bonpocsl nocne naparpada

7 DTUJIEH U TIPOINUIIEH — MpOoCTeHIne TabNIUIa, TOATOTOBUTHCS K
MIPEACTABUTEIN AIIKEHOB MpaKTU4eCcKon padoTe

8 [Tpaktrueckas padota Ne 1.
«IlonyueHue 3TUICHA U U3YYEHHE €TO
CBOMCTB»

9 Ankanuensl. byraguen-1,3 u §5, BEIyUUTH ONpeeIICHUs,
Metunoyrtaauen-1,3. [onydenne BOIIPOCHI TTOCJIE Mmaparpada
CUHTETUYECKOI0 KaydyKa U pe3UHbI

10 AJNKUHBI: COCTaB U 0COOEHHOCTHU §6, BBIYUHTH OIpEEICHHE,
CTPOEHHsI, TOMOJIOTHYECKUM P, ctp.51, ynp. 1-4
AneTtuiieH — npocTenimmin
MIPEACTAaBUTENb AJTKUHOB

11 Breruucnenus mo ypaBHEHHUIO




XUMHUYECKON peaKInn

12

Apenbl: 6eH301 U TOJIyoJd. TOKCHYHOCTh
apeHoB

13

I'enernueckas CBsA3b YII€BOIOPOAOB,
MIPUHAJICKAIUX K Pa3JIUYHBIM KJ1accaM

14

[TpupoiHbIE HCTOUYHUKH YTIEBOIOPOIOB:
MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th ¥ MPOIYKTHI €€
nepepadoTKu

15

[IpupoaHBIE HCTOYHUKH YTIIEBOAOPOIOB:
NPUPOHBII ra3 U MOMyTHbIE He(TIHbIC
rassl, HepTh ¥ MPOIYKTHI €&
nepepaboTKH

16

Kontposnbnas pabota no pasaeny
«YTIEBOIOPOIBI»

17

Hpe,[(eJ'IBHBIe OJHOATOMHBIC CITMPTBI:
METAHOJI U OTaHOJI. BOI[OpOIlHaFI CBA3b

18

MHOroaromMHble CIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH

19

@DeHOII: CTPOCHUE MOJIEKYIIBI,
¢bu3znyeckue U XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

20

Anpaerunsr: hopMabaeTH U
aneTagpIerua. AneTod

21

OZnHOOCHOBHBIE ITPE/IEIIBHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbHHAS U

YKCyCHasI

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOHM KHCIIOTBD)

23

CreapuHOBast U OJICMHOBASI KHCIIOTHI,
KakK MpEaACTAaBUTCIIN BBICHINX
KapOOHOBBIX KUCIIOT

24

MpbUTa Kak COJTH BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIEHCTBHE




25

Crnoxxable 2(UPBI KaK TPOU3BOIHBIC
KapOOHOBBIX KHCIOT. [ uaponu3
CJIOKHBIX 3(PHUPOB

26 JKupsl: rugponus, mpuMeHEHHE,
OMOJIOTHYECKast POJIb KHUPOB

27 VYTIIeBobI: COCTaB, KIacCH(PUKAIUS.
Baxnelimme npeacTaBUTeINu: TIIF0K03a,
¢bpyxTO3a, caxapos3a

28 Kpaxmair u 11eimiro103a Kak IpupoTHbIC
MIOJIUMEPBI

29 Konrponbnas pabota no pazaerny
«Kucnopozacoaepxamire opraHn4ecKue
COCJIMHEHUS

30 AMMHBI: METHJIAMHH W aHWJINH

31 AMWHOKHCIIOTHI KaKk aM(pOTEpHbIE
OpPTaHUYeCKHUEe COSIMHEHHUS, UX
Onostornueckoe 3HadeHue. [lentuasl

32 Benxu kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIE COSMHEHUS

33 OcHOBHbIE MOHATHS XUMHUH
BBICOKOMOJICKYJISIPHBIX COCIMHEHUH

34 OCHOBHBIE METOIbLI CHHTE3A

BBICOKOMOJIEKYJISIPHBIX COSTMHEHUM.
[TnacTmacchl, Kayqyku, BOJOKHA




Kanengapuo-rematudeckwii mian 11 kmace

JlaTa

Tema ypoxka

I[OM&IJ.IHCC 3aJJaHuC

IIpumeyanue

I1aH

dakt

XUMUYECKUH dI€EMEHT. ATOM.
DJeKTpOoHHAs! KOH(UTYpalusi aTOMOB

§1, BBLy4UTH OIpeaeneHus,
BOITPOCHI TocJIe naparpada

[Tepuoanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
anemenToB JI.. Meneneena, ux CBSI3b
C COBPEMEHHOM TeOpHUEl CTPOEHUS
aTOMOB

§2, cTp. 24, ynp. 1-9,
MMOATOTOBUTH COOOIIICHUS O
KU3HM U aestenbHocTy ..
MeHnneneera

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XHMHYECKHUX DJIEMECHTOB U HX
COCJIMHEHUH TI0 TPYIIaM U IEPHOJIaM.
3HavYeHHe NePUOJUYECKOTO 3aKOHA U
CHCTEMbI XUMHUUYECKHUX d1eMeHTOB [[. 1.
MeHeneeBa B pa3BUTUU HAYKU

BOTIPOCHI

Crpoenue BemiecTBa. XuMHU4YecKas
CBSI3b, €€ BUJIbI; MCXaHU3MBI
00pa3oBaHUS KOBAJICHTHOU CBS3U.
BonoponHas cBsi3b

§6, ctp.53 -54, ynip 1-5

BanenTHOCTS.
DneKTpooTpunaTeTbHOCTh. CTENeHb
OKHCJIeHUs. BerecTBa MONIEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHMSI

§4, 3anaHus N0 KapTOUKaM

[loHsiTHE O TUCTIEPCHBIX CHUCTEMAX.
HcTuHHbBIE ¥ KOJTOUIHBIE PACTBOPHI.
MaccoBast 10151 BelecTBa B pacTBOpe

§11, Boripocsl mociie maparpada

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COETUHEHHI.
['eneTnyeckas CBsI3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHbIX KJIACCOB

3aJIaHUA 110 KapTOYKaM




Knaccudukamnms XuMiuaecKux peakiuii B
HEOPraHUYECKOU U OpraHU4eCKOn
XUMUU. 3aKOH COXPAHEHUS MaCChl
BEILECTB; 3aKOH COXPAaHEHHUS U
IIPEBPALLEHUS SHEPTUH ITPU XUMHUYECKHUX
peaKkusax

3aJlaHuA 110 KapTOYKaM

Ckopoctb peakiuu. O6paTuMble
peakiuu. XMMHU4YECKOE paBHOBECUE

§15, ctp. 126, Bonpocs! u
3ajiaHus mocie naparpada,
MOJITOTOBUTHCS K MPAKTHUECKOM
pabote

10

[Ipaktuueckas padora Ne 1. «Bnusaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIIMM»

11

DNEeKTPOIUTHYECKAs TUCCOIHAIIHS.
[ToHsiTHE O BOJOPOIHOM ITOKa3aTele
(pH) pactBopa. Peakumu noHHOTO
obmeHa. ['uaponn3 opraHMYecKux u
HEOPraHWYeCKUX BEIECTB

12

OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonsitue 06 snekTponauze
pacIyIaBOB U paCTBOPOB COJICH

13

Kontponbnas padoTa no pasueny
«Teoperndeckne OCHOBBI XUMUU»

14

MerTaibl, UX MOJI0KEHUE B
[Teproanueckoil cucreMe XUMUYECKUX
aneMmenToB . 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01IHEe
(dbu3nyecKre CBOICTBA METAJIIOB

15

CruiaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HATTPSYKSHUI
METaJIJIOB

16

XUMHAYECKHE CBOUCTBA BaKHEUIITNX
METaJUIOB (HATPUH, Kaaui, KaJabIuH,
MarHui, aJJIOMUHHAN) U UX COCUHEHUN




17

XHAMHUYECKUE CBOMCTBA XpOMa, MEAU U
HUX COeIUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a 1
HUX COeIUHEHUMN

19

[IpakTrueckas padora Ne 2. "Pemenue
AKCTIIEPUMEHTAIBHBIX 3a71a4 110 TEME
«Metamnb»"

20

HewmeTamisl, ux MOJI0XKEHHUE B
[Teproanueckoil cucreMe XUMUYECKUX
aneMenToB [l. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHUSI AaTOMOB

21

Puznyeckre CBOMCTBAa HEMETAJIIOB.
Annorponus HEMETaJuIoB (Ha IpUMeEpe
KHCJIOpOJIa, cepbl, hochopa u yriaeposia)

22

XUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPbI
U UX COeIUHEHUN

23

XuUMUYEeCKUe CBOKCTBA a30Ta, (pocdopa
U UX COeIUHEHUN

24

XHUMHUYECKHE CBOMCTBA YIiepo/a,
KPEMHHMS ¥ X COEUHEHUN

25

[IpumeHeHne Ba)KHEWIINX HEMETAIIOB U
UX COCIMHEHUM

26

O0001Ienre U cUCTEMATH3AINA 3HAHAH
o teme «Hemerainel». Berunciienus mo
ypaBHeHHHM XUMHUYCCKUX peaKIII/IfI n
TEPMOXUMHUYECKHE PACUETHI

27

[TpakTrueckas padota Ne 3. «Pemenue
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
"Hemerannbl'"»

28

Konrponsnas pabota no remam
«MeTtamel» 1 «HemeTtamie)

29

Heopranuueckue u opranudeckue
kucioTel. Heoprannueckue u
OpPraHMYECKHE OCHOBAHUS




30

AmboTepHble HEOpraHUYECKHEe U
OpraHUYECKHUE COEIUHEHUS.
['eneTndeckas CBsI3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB

31

POJ'II) XUMHUU B 06€CH€‘I€HI/II/I
9KOJIOTMYECKOM, SHEPreTHIECKON 1
MUIIEBON O€30MaCHOCTH, PA3BUTHH
M€ IUIMHBI

32

[IpencraBienust 06 0OIMKUX HAYUHBIX
MIPUHIIAIIAX IPOMBIIICHHOTO
MOJTYYEHUS] BAKHEHIIINX BEIIECTB

33

UYenoBek B MUPE BEUIECTB U MATEPUAJIOB

34

XuMHUS U 310POBbE YEIOBEKA
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