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IHOACHHUTEJIbHAS 3AIIMCKA

Pabouast mporpamma o xumuu, 11 kiacc pazpaborana B COOTBETCTBUU C TPEOOBAHUSIMMU:

e ®epnepanbHoro 3akoHa or 29.12.2012 Ne 273-03 «0O6 ob6pazoBanun B Poccuiickoi
denepanuny;

e @enepalbHOTO TOCYAAPCTBEHHOTO O0pa30BAaTENBHOIO CTaHAApTa CPEAHEro OOIIEero
oOpa3oBaHMsl, YTBEPKIEHHOTO NpHKa3oM MuHHCTepcTBA 00pa3oBaHus W Hayku Poccuiickoit
®enepanun ot 17.05.2012 Ne 413 (PI'OC cpennero obmiero oopazoBaHus),

e (enepanbHOrO MepeyHs y4eOHHKOB, IOMYIIEHHBIX K HKCIIOJIb30BAHUIO TPHU peaTu3aluu
MMEIOIINX TOCYapCTBEHHYIO AaKKPEAUTAIMIO 00pa3oBaTEIbHBIX MPOrpaMM Ha4daJbHOTO OOIIEro,
OCHOBHOTO 0011ero, cpeaHero oOmero o0pa3oBaHUS OpPraHU3AMSIMH, OCYIIECTBISIONIUMU
00pa3oBaTEeNbHYIO0 JAEATENbHOCTh, YTBEPXKACHHOTO NpHKa3oM MuHnpocsemenus Poccun ot
20.05.2020 Ne 254 (uM3MEHEHHSIMH, BHECEHHBIMH B (Qe[epalbHbI TepeueHb Y4YeOHUKOB,
JIONYILEHHBIX K HCIIOJIb30BAHMIO P pPEaIU3aluy HMEIOLIUX T'OCYJapCTBEHHYIO AKKPEAUTALUIO
0o0pa3oBaTeNbHBIX MPOrpaMM HayallbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpexHero ooIero
o0pa3oBaHMsl ~ OpraHU3alMsIMH,  OCYIISCTBISIOUIMMH  OOpa3oBAaTENbHYIO  JICATEILHOCTB,
yTBEpKJIEeHHbIH TpukazoM MunnpocBemenus Poccun ot 20.05.2020 Neo 254, yrBepKIEHHbIE
npukazoM Munnpocseuienust Poccun ot 23.12.2020 Ne 766);

e T[epeyHs OpraHu3alMid, OCYIIECTBISIOIMX BBIITYCK YYEOHBIX IOCOOMH, KOTOpbIE
JIOMYCKAIOTCSA K HKCIIOJIb30BAHUIO TPU peaiu3ali UMEIOLUX TOCYAApCTBEHHYIO aKKpeIUTaIUIo
00pa3oBaTENbHBIX IMPOTPaMM HAYaJILHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeIHero oOIIero
o0Opa3oBaHMs, YTBEPKIEHHOTO MpHKa3oM MuHHCTepcTBa 00pa3oBaHuss M Hayku Poccuiickoit
®enepaunn ot 09.06.2016 Ne 699;

. KaJIEHapHOTO yueOHOro rpaduka I'ocynapcTBeHHOrO O10/1)KETHOTO
0011e00pa3oBaTeNbHOT0  YUPEXKACHHUS  cpenHed  oOmeoOpa3zoBaTenbHONM — mIkonmbl  Ned36
[TerpoasoprioBoro paiiona Cankrt-IlerepOypra mmenu E.b. Edera ma 2022-2023 y4eOHBINA TOA
(mpotokon INemarornueckoro coBera Neb6 ot 16.05.2022 r., mpuka3 Ne77 ot 16.05.2022 r.);

o y4eOHOTO0 IMJIaHa OCHOBHOW 00pa30BaTeNbHON MPOrpaMMBbl CpeIHEro 00Iero oopa3oBaHMs
(®I'OC) TocymapcTBEHHOTO OIOKETHOTO OOIIE00Pa30BATEILHOTO  YUPEKACHHUS CpEIHEH
obmmeoOpa3zoBatenbHON mIKobl Ne436 IlerpoasoprioBoro paiiona Cankr-IlerepOypra nmenu E.b.
Edera na 2022-2023 yueOnbrit rox (mporokon Ilemarormueckoro cosera Ne6 or 16.05.2022 r.,
npuka3 Ne77 ot 16.05.2022 r.);

J VYcraBa ['ocynapcTBEHHOro OOJKETHOrO 00IE00pa30BaTEIbHOIO YUPEXKIECHUS CpeaHeil
oOmieoOpa3oBarenbHOU 1mKoJbl Ne 436 [lerpoaBopuioBoro paifona Cankr-IlerepOypra nmenu E.b.
Edera

J [Tonoxxenust o paboueit mporpamme 1o ydeOHOMY HpeAMeTy mneaarora [ocynapcTBeHHOTro
OIOMKETHOTO 00111e00pa30BaTeIHLHOTO YUPEKISHUS CpeaHei o0meoOpa3zoBarenbHON MIKOIBI No436
[TerpoaBopuoBoro paiiona Cankt-IlerepOypra (mportokon Ilegarornueckoro cosera NelO ot 20.05
2019 r., mpuka3 Nel35 ot 6.06.2019 1n)

o [TpumepHOIl OCHOBHOW 00pa3oBaTENbHON MNpPOrpaMMbl 00pPa30BATEIBHOTO YUPEKIACHUS
[[coct. H.H.TI'apa ]. — M.: IlpocBemenue, 2016 r., IIporpammer mo xumun st 10-11 kmaccos
(aBtropsl I'.E. Pynzutuc, ®.I'.®enpaman M.: «IIpocsenienue », 2016

Y4eOHO-MeTOANIECKHIT KOMILTIEKC
1. Vuebnuk. Xumus. 11 knacc. I'.E. Pymsutuc, ®@,I'. ®enpaman, M., «lIpocsemenne», 2021
2. 3amaunwk no xumun 11 kmace, H.E.Ky3nernora, A.H.JIekun, M. «Benarana—I'pad»

MecTo0 y4eOHOTro npeaMera B y4eOHOM IIaHe
[Tporpamma paccuuTaHa Ha mpenogaBaHue Kypca xumuu B 11 kiacce B oObeme 2 4acoB B
Henenmo, Bcero — 68 wacoB. 1 wac - (denepanbHBIMA KOMIIOHEHT, 1 dYac - KOMITOHEHT
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00pa3oBaTEIbHOTO YUPEIKICHUS.

[Iporpammon peyCMOTPEHO IIPOBEICHHUE:
KOHTpPOJIBHBIX paboT - 3 yaca,
NPaKTUYECKUX paboT — 3 yaca.

1 4ac M3 HIKOJBHOIO KOMIIOHEHTA BBIIENEH C LEJNbI0 KAYeCTBEHHOIO IPOBEICHHUS U
BBIITOJIHCHUA XUMHUYCCKOI'O IMPAKTHKYMa MU ACMOHCTPALIMOHHOI'O0 3KCIICPpUMCHTA, IOJId PCUICHUA
3aJa4, KaKk CpeACTBa 3aKpeIUICHUs] YMEHUI U HaBBIKOB IO MIPEAMETY, AJs OoJjiee KauyeCTBEHHOIO
YCBOEGHHSI U3y4aeMOro MaTepuaia.

Henv:

o OCBOEHHE CHCTeMbl 3HAHHH O (bYHI[aMeHTaJ'IBHBIX 3aKOHax, TCOpHUIX, (baKTaX XHUMHU,
HCOGXOI[I/IMBIX JJI1 TIOHUMaHU A HaquOﬁ KapTUHBI MHpPA,

L4 OBJIAa/ICHUHEC YMCHMSIMHU: XapaKTCPU30BATH BCIICCTBA, MaTCpUajlbl U XMMHNYECCKHUEC PCAKIHH,
BBIIIOJIHATH J'Ia60paTOpHBIe OKCIICPUMCHTBI; IIPOBOANUTE PACUETHI 110 XUMHUYCCKUM (bopMynaM
N YpPaBHCHUAM; OCYHICCTBIATH IIOMCK XHUMHYCCKOM I/IH(i)OpMaIII/II/I n OncHuBaTb €€
JAOCTOBCPHOCTDL, OPUCHTUPOBATLCA U IIPUHUMATL PCIICHUS B HpO6HeMHbIX CUTYyalUAX;

o pa3BuTHE TO3HABATEIbHBIX MHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEW B
MPOIIECCEe U3YUCHHSI XMMUYECKON HAYKU U €€ BKJIaJa B TEXHUYECKUI MPOrpecc IIUBUITU3AIINH;
CIIO)KHBIX M MPOTHBOPEYMBBIX MYyTEH Pa3BUTHUS UACH, TEOpUH M KOHUEMIUNA COBPEMEHHOMN
XUMHH;

. BOCIIUTAaHUEe YOeKAeHHOCTH B TOM, YTO XUMHS — MOIIHBIM MHCTPYMEHT BO3JEHUCTBUS Ha
OKpPYXaIoIlyl0 Cpely, U UyBCTBAa OTBETCTBEHHOCTH 3a NPUMEHEHUE IOJYYEHHBIX 3HAHUM U
YMEHUH;

o NpUMeHeHHe NMOJYYeHHbIX 3HAHMN M yMeHMil /1is: Oe3omacHoi paboThl ¢ BElIECTBAMU B
nabopaTtopuu, OBITY M Ha NPOU3BOJCTBE; PEIICHUS MPAKTUYECKHX 3aJad B IMOBCEAHEBHOM
JKU3HU; TPEIYIPEKICHUs SBJICHHUM, HAHOCAIINUX BPEX 3I0POBBIO0 YEJIOBEKA M OKPYKAOIIEH
cpezie; TPOBEICHMS MCCIENOBATENbCKUX pPabOT; CO3HATENbHOTO BBIOOpa mpodeccun,
CBSI3aHHOM C XUMHEM.
3aoauu:

1.CucreMHOE U CO3HATENbHOE YCBOEHHE OCHOBHOIO COJIEp’KaHUSl KypCOB XUMHH, CHOCOOOB

CaMOCTOSITENILHOTO J10OBIBaHUS, MepepadoTKH, (PYHKIIMOHAJIBHOTO M TBOPYECKOTO MPHUMEHEHHS

3HAHUN, HEOOXOAUMBIX Ul HAyYHOM KapTUHBI MUPA;

2.PackpbiTHe pONM XMMHUHM B MO3HAHUU MPHUPOIBI U €€ 3aKOHOB, B MarepuajbHOM O0OecreyeHUH

pa3BUTHA LIUBWIM3AIMM U TOBBIIIEHUS YPOBHS H3HU OOIIECTBA, B MOHUMAaHUM HEOOXOAUMOCTHU

IIKOJILHOTO  XMMHYECKOT0 00pa3oBaHUs KaK dJeMeHTa OoOIell KylIbTypbl U OCHOBBI

AKHU3HE00ECIIeUeHNs YeJIOBEKa B YCIOBMSIX YXY/IUIEHHUS! COCTOSHUS OKPYKAIOIIEN CPEbl.

3.PackpbiTHe YHUBEPCAIBHOCTH M JIOTMKM €CTECTBEHHOHAy4HBIX 3aKOHOB M TEOpHH, mpolecca

ITO3HAHMS MPUPOBI U €T0 BO3BBIIIAIONIEIO CMBICIIA, TECHOM CBSI3W TEOPUU M NPAKTUKHU, HAYKU H

IIPOU3BOJICTBA.

4.Pa3BuTHE MHTEpeca U BHYTPEHHEW MOTMBAILMU YUYAIIMXCS K M3YyYECHUIO XUMHH, K XUMHUECKOMY

IIO3HAHUIO OKPYKAIOLIET0 HACc MUPA BEILLECTB.

5.0BnageHre METOAOJOTHEN XMMHUYECKOrO TO3HAHUSA W MCCIEAOBaHUS BEIIECTB, YMEHUSIMU

IIPaBWJIBHO XapaKT€pU30BaTh M HCIIOJIB30BaTh BEILECTBA, MAaTEpPHAIbl U XUMUYECKUE PEAKIIHH,

OOBSICHSTh, NMPOTHO3UPOBATb M MOAEIUPOBAaTh XWMHUYECKHUE SBIEHUS, peularb  KOHKPETHbHIE

poOIeMBI.

6.BbipaboTka ymMeHUII M HaBBIKOB pelIaTh PA3JIMYHBIX THUIOB XUMHUYECKHE 3aJa4H, BHIIOJIHATH

na0opaTopHble ONBITEI M MPOBOAMUTH IMPOCTBIE MCCIIEIOBAHUS, MHTEPIPETUPOBATh XHMHUYECKHE

dbopMyIbl M YpaBHEHHSI U ONIEPUPOBATH UMH.

7.BHecenne 3HAYMMOro BKJIaAa M (OPMHUPOBAHME LEIOCTHOM KAPTUHBI MPUPOIBI, HAYYHOTO

MHUPOBO33PEHHs, CHCTEMHOIO XUMHYECKOTO MBIIIJICHUS, BOCIHMTAHUE HA HUX OCHOBE

I'YMaHHUCTHYECKUX IEHHOCTHBIX OPUEHTHUPOB U BHIOOPA )KU3HEHHBIX ITO3UIHH.
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8.00ecrieueHne BKIIaga yaeOHOTO MpeIMeTa XUMHH B DKOJOTHYECKOE 00pa30BaHUE U BOCIIUTAHUE
XUMHUYECKOM, SKOJIOTHUECKON U 001N KYJIbTYPhl YHaIlIHXCs.

9.Ucnonp3oBaHne BO3MOXKHOCTEH yuyeOHOro IMpeiMeTa Kak CpeAcTBa COLMAIW3alUd U
WHIUBUAYAITBHOTO PAa3BUTHSI TUYHOCTH.

10.PazBuTHe CTpeMJeHHS y4YalUXCsi K MPOAOKEHUI0 €CTECTBEHHOHAYYHOro OOpa3oBaHUS U
aIanTalyy K MEHSIONIUMCSI YCIIOBUSIM KU3HU B OKPYXKaIOIIEM MUPE.

PE3YJBbBTATbBI OCBOEHUSA KYPCA XUMHUHU

IIpeomemnvwle pe3yromamol (6a308blll YPOBEHD):

1) chopMHpOBaHHOCTL HpEICTABIECHUI O MECTe XMMHUU B COBPEMEHHON HAyYHOM KapTUHE MHpA;
MOHMMaHUE POJM XUMUU B (OPMUPOBAHHUU Kpyrosopa M (PYHKIHMOHAIBHOW T'PAMOTHOCTH
YEJIOBEKA JIUI PELICHUS IPAKTUYECKUX 3a/1a4;

2) BnajeHME OCHOBONONATAIOIIMMH XHMHYECKMMM TOHSATHAMH, TEOPUSAMHM, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOI;

3) BnageHHe OCHOBHBIMH METOJAMM HAYYHOTO IIO3HAHMS, MCIONb3YyeMbIMA B XHUMMH:
HaONIo/IeHne, OINKCaHWEe, HW3MEpPEeHHE, SKCIEPUMEHT; YMEHHE O00pabaThiBaTh, OOBICHSITH
PE3yNIbTaThI MMPOBEIEHHBIX OIBITOB U JICNaTh BBIBOJBI, TOTOBHOCTh U CIIOCOOHOCTH NMPUMEHSTH
METO/bI TIO3HAHMS MPU PEIICHUH MPAKTUYECKUX 3a]a4;

4) cpopMHPOBAHHOCTH yMEHHs 1aBaTh KOJMYECTBEHHBIE OLEHKM H IPOBOJUTH PACUETHl MO
XUMHYECKUM (OpMysiaM U ypaBHEHUSIM;

5) BnajneHue npaBuIAMU TEXHUKH GE30IIACHOCTH PU UCTIOIB30BAHUM XUMHYECKUX BEIECTB;

6) cdopMUpOBaHHOCTL yMeHHs KiIacCU()HMIMPOBATh OPraHUYECKHE BEIIECTBA M PEAKIMH IO
Pa3HBIM [IPU3HAKAM;

7) cpOpMHPOBAHHOCTH YMEHHMS ONKMCHIBATH M Pas3inuyaTh H3yYEHHBIE KJIACCHI OPraHMYeCKHX
BEILIECTB;

8) chopMHPOBaHHOCTL YMEHHMS [€NaTh BHIBObI, YMO3AKIIOUEHHS M3 HAOIIOJECHUIH, XUMHUECKUX
3aKOHOMEPHOCTEH, NPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BELIECTB 110 AaHAJIOTHH C
M3y4YEHHBIMU;

9) chopMHPOBAaHHOCTL yMEHHsS CTPYKTYypHpOBAaTh M3YYEHHBI MaTepual M XHMHYECKYIO
MH(OPMAIIHIO, TTOYYaeMYIO U3 Pa3HBIX HCTOYHHUKOB;

10) chopMUPOBaHHOCTH COOCTBEHHOH MO3MIMM 110 OTHOLIEHMIO K XUMHMYECKOH HMH(OpMAIUH,
MOJIy4aeMO# U3 pa3HbIX HCTOYHUKOB;

11) chopMHPOBaHHOCTH yMEHHS aHATU3UPOBATh U OLEHMBATH MOCIEICTBUS IPOU3BOACTBEHHOIM
1 OBITOBOM AESITENFHOCTH, CB3aHHOM C MepepadOTKON OpraHMYECKUX BEIECTB;

12) OBJIQJICHUE OCHOBAaMH HAyYHOI'O MBIIUIEHUS, TEXHOJOTHEH HCCIeA0BaTEeNbCKON H
MPOEKTHOM JESATEIbHOCTH;

13) cOPMUPOBAHHOCTh ~YMEHHUS MPOBOJAUTH OKCIEPUMEHTHI Pa3HOM  JTUIAKTUYECKOU
HaIlpaBJIECHHOCTH;

14) chopMHPOBAHHOCTH yMEHHS OKa3bIBATh IIEPBYIO TIOMOIIb TIPH OTPABJIEHMSX, 05KOTax M JPYrux
TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JJA0OPATOPHBIM 000PYIOBAHUEM.

MemanpeomemHuule pe3yibmamol:

1) cpopMHpPOBaHHOCTH YMEHHMS CTABUTh IIEIM U HOBBIE 3a[aud B y4é0e M MO3HABATENBLHOM
NEeATEIbHOCTH;

2) oBajeHUe IPUEMAMU CAMOCTOSTENBHOTO IIAHMPOBAHHUS TIyTEH JOCTUKEHHS LIEIH, YMEHHUS
BBIOMPATh 3PHEKTHUBHBIE CIIOCOOBI PEIICHHs YIEOHBIX U TT03HABATEIBHBIX 33/1a4;

3) chopMHPOBAHHOCTH YMEHHSI COOTHOCHTH CBOU JEHCTBHS C IJTAHUPYEMBIMHU PE3yIIbTaTaMH;

4) chopMHUPOBAHHOCTH YMEHHUS OCYIIECTBIIATH KOHTPOJIb B IIPOLIECCE TOCTHKCHUS PE3yIIbTaTa,
KOPPEKTUPOBATh CBOU JICUCTBUS;

5) chopMHPOBaHHOCTH yMEHHs OLECHHUBATh NPABUILHOCThH BBHINOJHEHUS YYEOHBIX 3aj1ad M
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COOCTBEHHBIE BOZMOKHOCTH MX PEILICHUS;
6) chopMHpPOBAaHHOCTH yMEHHsl aHAIM3UPOBATh, KJIACCU(HIMPOBATh, 00600IATH, BHIOMpPATH
OCHOBaHMS U KPUTEPUHU 1711 YCTAHOBJICHUSI IPUYMHHO -CIIEICTBEHHBIX CBS3EH;
7) chopMHPOBAHHOCTH YMEHHMS IIPHOOPETATh U IIPUMEHSATH HOBBIE 3HAHHS;
8) chopMHUpOBaHHOCTH yMEHHs C€O3/aBaTh NPOCTEHINME MOJEIH, MCHOIb30BAaTh CXEMBI,
TaOJINLIBI, CHMBOJIBI AJISl peUIeHHs Y4eOHbIX U MO3HABATEIbHBIX 3a7a4;
9) oBnaseHKE Ha BEICOKOM YPOBHE CMBICIOBBIM YTEHHEM HAYy4HBIX TEKCTOB;
10)cdopmupoBanHocTs yMeHHsT >()()EKTUBHO OPraHM30BBIBATH YY4eOHOE COTPYAHHYECTBO M
COBMECTHYIO JICATEIIbHOCTh, pa0d0TaTh HHAMBUAYAIBHO C YIETOM OOIIMX HHTEPECOB;
11)chopMHPOBAHHOCTH yMEHHS OCO3HAHHO MCIIONIB30BATh PEYEBHIE CPEICTBA B COOTBETCTBUM €
3a/1ayaMy KOMMYHUKaIUU;
12)BEICOKMIT YPOBHS KOMIIETEHTHOCTH B 00JIaCTH Mcofb3oBanus UKT;
13)cdhopMUPOBAHHOCTE SKOIOTMYECKOTO MBIILICHUS;
14) cpopMHMpOBaHHOCTE yMEHMS INIPUMEHATH B II03HABATENLHON, KOMMYHHKATHBHOH M
COLIMAJIbHOW MTPAKTHKE 3HAHUS, IOTYYEHHbIE IPU U3YUYEHUU [IPEIMETA.
Jluunocmmuvie pezyromamol:
1)copMHUpPOBAaHHOCT  TIONOKMTENLHOIO OTHOIIEHHS K XHMMH, 4YTO OOYCJIOBIMBAET
MOTHBAIIHMIO K y4eOHOH 1eATeIbHOCTH B BEIOpaHHOH cdepe;
2) copMHPOBAHHOCTH YMEHHMS PeIlaTh IPoOIeMbI IIOUCKOBOIO M TBOPYECKOIO XapaKTepa;
3) chopMHPOBAHHOCTh YMEHHS MPOBOJUTH CAMOAHAIN3 U OCYIIECTBIATH CAMOKOHTPOJIL M
CaMOOLICHKY Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH;
4)cpopMUpPOBaHHOCTE TOTOBHOCTH CIIEA0OBAaTh HOPMaM IIPUPOIO - U 310POBhCOEPEraroiero
MOBEJICHUS;
5) chopMHPOBaHHOCTH IIPOYHBIX HABBIKOB, HANPABJIEHHBIX HA CAMOPA3BUTHE UEpe3
caM000pazoBaHUE;
6) chopMHPOBAHHOCTL HABBIKOB MPOSBIEHUS MO3HABATENLHON WHUIMATHBEL B  y4eOHOM
COTPYJIHUYECTBE
Ilnannpyembie pe3yibTaTbl 0CBOCHUS Y4eOHOI0 mpeaMeTa
B pesynbrare u3zydeHuss ydeOHOro mnpeamera «XHMHS» Ha YpPOBHE CpPEAHEro OOIIEero
o0pa3oBaHMs Ha 6a30BOM ypOBHE
8bINYCKHUK HAYYUMCAL:
- packphIBaTh Ha MPUMEpaxX POJb XUMHUU B (POPMUPOBAHUU COBPEMEHHOI HayYHOW KapTUHBI MHpa
U B IPAKTHUYECKOH J1eATEIbHOCTH YEJIOBEKa;
- JEMOHCTpUpOBaTh Ha IMpPUMEpax B3aUMOCBS3b MEXAY XUMHEH U JPYITMMHU €CTECTBEHHBIMU
HayKaMu;
- packphIBaTh Ha IPUMEPAX IMTOJIOKEHUS TEOPUH XUMHAUYECKOro ctpoeHust A. M. Bytneposa;
- TOHMMAaTh (U3NYECKUH CMBICHT Mepuoaudeckoro 3akona JI. . MenneneeBa u Ha €ro OCHOBE
OOBSCHATh 3aBUCHMOCTb CBOWCTB XMMHYECKHX JJIEMEHTOB M OOpa30BaHHBIX MMH BELIECTB OT
AJIEKTPOHHOTO CTPOEHUS aTOMOB;
- OOBSICHATH MPUUMHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MPEICTABICHU 00 UX COCTaBe
U CTPOCHHH;
- MPUMEHATh TpaBUia CHUCTEMATHYECKOM MEXAYHApOJAHOW HOMEHKIATYpbl Kak CpeiCcTBa
pa3iauyeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTABY U CTPOCHUIO;
- COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKUX BEIIECTB KaK HOCUTENEH
nH(pOpMaLIUU O CTPOSHHUH BEILIECTBA, €r0 CBOMCTBAX M MPUHAJIEAKHOCTH K OINpeleIEHHOMY Kiaccy
COCJIMHEHMH;
- XapaKTepu30BaTh OPraHMUYECKHE BEILECTBA M0 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBAThH
MIPUYNMHHO-CIEACTBEHHBIE CBSA3H MEXKy JAHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA;



- TPUBOJAWTH TPUMEPHl XHUMHUYECKHUX PEAKIMH, pPaCKPBHIBAIOIINX XapaKTepHbIE CBONCTBA
TUMUYHBIX TPEICTABUTENICH KIIACCOB OPraHMYECKUX BEIICCTB C IENBbI0 UX HACHTU(UKAINUA H
00BsCHEHHS 00JIaCTH IPUMECHCHUS;
- TPOTHO3MPOBATH BO3MOXKHOCTH MPOTEKAHHS XMMHUYECKUX PEAKIMA HAa OCHOBE 3HAHUW O THIAX
XUMHUYECKOH CBS3U B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHOW CITOCOOHOCTH;
- HCIOJb30BaTh 3HAHHMS O COCTaBE, CTPOCHHMM W XHWMHYECKHMX CBOMCTBaxX BEIIECTB I HX
0€301MacHOTO MPUMEHEHUS B MPAKTHUECKOM IeATEIIHbHOCTH;
- IPUBOAWTH MPUMEPHI MPAKTHUYECKOTO HWCIOJIb30BAHMS MPOAYKTOB IepepaboTK HEPTH W
MIPUPOJIHOTO Ta3a, BHICOKOMOJICKYJISIPHBIX COCAMHEHUHN (IMOJUATHIICHA, CHHTETUYECKOTO KaydyKa,
aIeTaTHOTO BOJIOKHA),
- MPOBOJUTH OIBITHl MO PACMO3HABAHWIO OPTaHMYECKUX BEIIeCTB (TJIUIEPHHA, YKCYCHOM
KHUCJIOTBI, HETIPECIIbHBIX KUPOB, IITFOKO3BI, Kpaxmalia, OEJIKOB) B COCTaBE MUIIECBBIX IPOIYKTOB H
KOCMETHYECKHUX CPEJICTB;
- BJAJETh MpaBWIAMH W NpuUEMaMu O€30mMacHON pabOThl C XUMHYECKHMMH BEIIECTBAMH U
1abopaTopHBIM 000PYyI0OBAaHUEM;
- YCTaHABIIMBATh 3aBUCUMOCTH CKOPOCTH XWUMHYECCKOW pEaKIUU W CMEIICHUS XUMHUYECKOIO
paBHOBECHSI OT Pa3NUYHBIX (DAKTOPOB C LENBIO OMpPEIEICHHUS ONTUMAIBHBIX YCIOBHM MPOTEKAHUS
XUMHUYECKUX TTPOLIECCOB;
- TPHUBOJMTH MPUMEPHI TUAPOIN3a COJICH B IIOBCETHEBHOM KU3HH YETIOBEKA,
- TMPUBOJIUTH IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUN B IpHUpoOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAESITEILHOCTH OPTraHNU3MOB;
- MPUBOJUTH NMPUMEPHl XUMHUYECKUX PEAKIUH, PACKPHIBAIOIIMX OOIIHME XMMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;
- MPOBOJAUTH Pacu€Thl Ha HAXOXXICHHE MOJEKYISPHOW (QOpMysbl YriaeBOAOpOAa MO MPOIyKTam
CrOpaHusi U MO €r0 OTHOCUTEIBHOM TUIOTHOCTH UM MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB;
- BJIaJeTh MpaBWIaMH O€30MacHOro OOpamleHus ¢ €IKUMH, TOPIOYUMH U TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMHU OBITOBOW XMMHH;
- OCYIIECTBIATh TOUCK XUMHYECKOH HHGPOpMAIMU 1O Ha3BaHUAM, UIACHTH(HUKATOpaM,
CTPYKTYpPHBIM (hOpMYysIaM BEIIECTB;
- KpUTUYECKH OIEHUBATh M UHTEPIPETUPOBATH XUMUYECKYI0 MH(OPMAIINIO, COACPKAIIYIOCS B
COOONICHUSAX CPEICTB MaccoBoW wuHGopmaiuu, pecypcax HWHTepHeTa, HAYyYHO -TIOMYJISIPHBIX
CTaThsIX C TOYKH 3PEHHS] €CTECTBEHHO -HAayYHOW KOPPEKTHOCTH B LIETSX BBISABICHUS OMIMOOYHBIX
CyXXJIeHU! U (HOopMUPOBaHUS COOCTBEHHOU MTO3UIINH;
- TPEeACTAaBIATh MYTH PEHICHUS TJIOOATBHBIX TMPOOJeM, CTOSIIMX TEpell YeIOBEUYECTBOM
(9KOTOTUYECKUX, IHEPTETUUECKUX, CHIPEBBIX ), M POJIb XUMHHU B PEIICHUU ITUX MPOOIEM.
Buinycknux na 6azosom yposre noiyuum 603MONCHOCHb HAYUUMBCA!

- WJUTIOCTPUPOBATH HA MPUMEpPaX CTAHOBJICHHUE U SBOJIOIMIO OPraHMYECKON XMMHH KaK HayKu Ha
Pa3IMYHBIX UCTOPUIECKHX dTarax e€ pa3BUTHS,
- HCIONB30BaTh METOJBl HAYYHOTO ITO3HAHUS TIPH BBHIMOJHCHHH IPOCKTOB M y4eOHO-
UCCIIeIOBATENILCKUX 3a7ad M0 H3YYEHHUIO CBOWMCTB, CHOCOOOB TOJNIYYEHHUS W PACIIO3HABAHUSA
OpPraHUYECKUX BEIIECTB;
- OOBSICHATH MPUPOAY M CIOCOOBI OOpa30BaHMsSI XUMHUYECKOW CBSI3U: KOBAJICHTHOHN (IMOJISPHOM,
HETIOJISIPHOW), MOHHOHM, METaJUTMYEeCKOW, BOJOPOJHOW — C IEJBbI0 OMpENeNieHUs XUMHUYECKOM
AKTUBHOCTH BEIICCTB;
- YCTaHABIMBAaTh TEHETHYECKYI0 CBsI3b MEXIYy KJIacCaMH OpPTraHWYECKUX BEIIECTB IS
000CHOBaHUS MPUHIUITHATHHOW BO3MOXKHOCTH TOTYYCHHSI OPTaHUYECKUX COCTUHEHUH 3aaHHOTO
COCTaBa M CTPOCHUS;

YCTaHABIIMBATh B3aUMOCBSI3H MEXIY GaKkTaMu U TeOpUei, MPUINHON U CIICACTBHEM IIPU aHAIIH3E
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MPOOJIEMHBIX CUTyallii 1 000CHOBAHUM MPUHUMAEMBIX PELICHUI HA OCHOBE XUMUYECKUX

KPUTEPUHU 1 HOPMbI OLIEHKU 3HAHUM OBYYAIOLUXCS 10O XUMHUHN
1. OueHuBaHue yCTHOIO OTBETA
«S»:
® JIaH MOJIHBIM W MPABWIbHBIN OTBET HA OCHOBAHUH U3YYEHHBIX TEOPHIA,
e Marepuall U3JIOKEH B OINPEICICHHOM JOTHYECKOM MOCIEI0BATEIbHOCTH, JUTEPATYPHBIM
SI3BIKOM,
® OTBET CaMOCTOSTCSIbHBIM.

® JIaH MOJIHBIM U MPAaBWIbHBIN OTBET HA OCHOBAHUM U3YYEHHBIX TEOPHIA,
® Marepuall U3JI0KEH B ONPEIEICHHON MOCIIEI0BATEIbHOCTH,
e JIONyIIEHBI 2-3 HECYIIECTBEHHBIC OIMOKU, MCIPABICHHBIC MO TPEOOBAHUIO YUUTEIs, WU
JlaH HEIIOJHBINA W HEUETKHI OTBET.
«3»:
® JIaH TIOJIHBIA OTBET, HO MPH 3TOM JIOIYIIEHA CYIICCTBCHHAS ONMIMOKA WJIM OTBET HEIOJHBIMN,
MOCTPOEH HECBA3HO.
«2»:
e OTBET OOHAPY)KMBaeT HEMOHUMAHUE OCHOBHOTO COJIEpKaHUSI y4eOHOTro MaTepuIa,
® JIONYIIEHBI CYIIECTBEHHBIE OMIMOKH, KOTOPBIE yU-Csl HE MOXKET MCIPABUTh MPU HABOJSIINX
BOIIPOCAX YUUTEIS.
2. OueHuBaHue yMeHMii pelIaTh 32241

® B JIOTHYCCKOM paCCYKXKACHWHN U PCIICHUN HCT OHII/I6OK,
e 3ajaya pelieHa parroHaIbHBIM CIIOCOOOM.

® B JIOTUYECKOM DPACCYXJIEHUU M PEIIEHUH HET CYIECTBEHHBIX OIIMOOK, MPU ITOM 3ajaua
pellieHa, HO He palliOHAJIbHBIM CIIOCO00M,
e JIONYILIEHO He OoJiee ABYX HECYIIECTBEHHbIX OIINOOK.

® B JIOTHYCCKOM paCCYXKACHNHN HET CYIICCTBCHHBIX OIHI/I6OK,
® JIOMYCKAa€TCA CYIICCTBCHHAs omuOKa B MaTeMaTHYECKHUX pacucTax.

«2»:
® UMEIOTCS CYIIECTBEHHBIE OITHOKH B JIOTUYECKOM PACCYKIACHUH U PEIICHUHU.

3. OueHuBaHUe IKCNEPUMEHTAIBHBIX YMEeHUI (B Mpoiecce BHIMOJTHEHUS] MPAKTHYECKHX
padoT M0 HHCTPYKIUMH).
«5»:

e pa0oTa BBIMOJHEHA MOTHOCTHIO, CJICIAHbI MPABUIIbHBIE HAOIIOICHUS U BHIBOJIBI,

® DKCIEPUMEHT OCYIIECTBIIEH IO TUIaHY, C YI4ETOM TeXHUKU O€30MacHOCTH W MPaBUI PabOTHI
C BellleCTBaMU U ipubopamy,

® TIPOSBIICHBI OPTraHU3AIMOHHO-TPYIOBBIC YMEHHS (ITOIJISPKUBACTCS YHCTOTa pPabovero
MecTa, MOPSA0K Ha CTOJIE, SKOHOMHO UCTIOIBb3YIOTCS PEAKTUBHI).

«“»:

e paboTa BHITIOJHEHA, C/CIIaHbl MPABUIIHHBIC HAOTIOIEHUS U BBIBOJIBI: SKCIICPUMEHT BBIITOJTHEH
HETIOJTHO WJIM HAONIONAIOTCSl HECYIIECTBEHHbIE OIMMMOKHM B paboTe ¢ BEMICCTBAMU H
npubopamu.

«3»:



«Q2»:

OTBET HEIOJIHBIHA, paboTa BHINOJIHEHA NMPAaBUJIBHO HE MEHEE YeM HAIOJOBUHY JOIYILEHA
CylIecTBEHHas OIMOKa (B XOA€ HKCIIEPHUMEHTA, B 00bSICHEHHH, B 0(OpMIIEHUH pabOThI, 1O
Tb mpu pabote ¢ BemecTBaMu ¥ IPHOOPAMH), KOTOPYIO OOy4aroIuiics UCTIPAaBISIET 110
TpeOOBaHUIO YUUTEIS.

JIONYIIEHBl JIBE WIIU Oonee CymieCTBEHHbIE OLIMOKM B XOJIE AKCIIEPUMEHTA, B
o0bscHeHnH, B opopmieHun pabotsl, mo Th mpu pabote ¢ BemecTBaMu U MpUOOpamu),
KOTOpPbIE O0yUarOIINiics HE MOKET UCTIPABHTh.

4. OueHMBaHUe YyMeHMil pelIaTh 3KCIEPUMEHTAJIbHbIE 3aJayl (cjaeayeT Y4YMTHIBATH
HAO/II0IEeHU YYNTeNs U IPeAbsBIsieMble YYAIIUMCS Pe3y/bTaThl BHINIOJHEHNS ONBITOB).

«5»:

«“»:

5.

IUIaH pelIeHusl 3aJa4d COCTaBJIIEH NPAaBWIbHO, OCYIIECTBICH MOJA00p XHUMHUYECKHX
PEaKTUBOB ¥ 00OPYIOBAHWS, TAHO MOJTHOE OOBSICHEHUE U CIICIIaHBI BHIBOJIBI.

IUIaH PEIIEHUs COCTABIICH IIPABHIIBHO,
OCYILIECTBIICH TIO00p XUMHUECKUX PEAKTHBOB U 000PYIOBAHHUSI.
JIOTIYIIIEHO He 0oJiee IByX HECYIIECTBEHHBIX OLIUOOK (B OOBSICHEHUH U BBIBO/IAX ).

IJIaH pCUHICHUA COCTABJICH ITPAaBHUJIbHO,
OCYHICCTBJICH HOI[60p XUMHUYCCKHUX PCAKTUBOB H 060py,Z[OBaHI/IH.
A0IMyHICHa CyHIECTBCHHAA olInOKa B OOBSICHEHUHU U BBIBOJAX.

JIOIIYIIICHEI IB€ W OoJiee OMMMOKY (B IUIaHE PEHICHHS, B MOAO0PE XUMUYECCKUX, PCAKTHBOB
1 000py/noBaHus, B OOBSICHEHHH U BBIBOJAX).

OuneHuBanne NMMCbMEHHBIX KOHTPOJIBbHBIX PadoT (HE00X0AMMO YYHMTHIBATH KadeCTBO

BBINIOJIHEHHSI Pa0oOThI N0 32JaHUAM, KOHTPOJIbHAasl pa00Ta OLIEHUBAETCS B LIEJIOM).

«5» - 1aH MOJIHBINA OTBET HAa OCHOBE M3YYEHHBIX TEOPHii, BO3MOKHA HECYIIIECTBEHHAs! OLIMOKA.

«@» - A0IMyCTHUMa HEKOTOpasA HCEIIOJIHOTAa OTBETA, MOXKCT OLIThL He OoJiee JABYX HECYHICCTBCHHBIX
OLINOOK.

«3» - paboTa BBINIOJHEHA HEMOJHO (HO HE MEHee 4YeM HAaIloJIOBUHY), UMeeTCsl He Oosee OnHOMI
CYIIECTBEHHOMN OLIMOKHU U MPH 3TOM 2-3 HECYIeCTBEHHBIE.

«2» - pa60Ta BBITIOJTHCHA MCHBIIC YEM HAITOJIOBUHY, UMCETCA HECKOJIBKO CYIIECCTBCHHBIX OIINOOK.



COIEPKAHUE YYEBHOI'O ITPEJMETA
IloBTOpEHUE
Teopernyeckne 0CHOBBI XUMHH

Baxueiiine XuMuuecKue MOHITHS U 3aKOHBI. XHMMHUUYECKHH 3JIEMEHT. ATOMHBIA HOMED.
MaccoBoe uncio. Hyknmuasl. Pagrnonyknuasl. 130TomnsI.

3aKOH COXpaHEHUsS MacChl BEIIECTB. 3aKOH COXPAaHEHMs M MpeBpalieHus dHepruu. Jledext
MAacChl.

[Teproandeckwnii 3ak0H. DNeKTpoHHas KoHpurypanus. [ paduueckas snexrponHas Gopmyna.
PacnipesienieHne 3JIEKTPOHOB B aTOMax 3JEMEHTOB MalbIX U OOJBLIMX MEPUOAOB, S-, p-, d- U /-
aneMeHThl. JlanTaHouasl. AKTHHOMABI. VICKyCCTBEHHO IOJydy€HHBIE 3JEMEHTHI. BaleHTHOCTH.
BanenTHble BO3MOKHOCTH aTOMOB. BonopogHsle coeuHeHusl.

Crpoenue BemiectBa. MonHas cBs3p. KoBasieHTHas (1osipHas U HEMOJSIPHAs) CBSI3b.
OnexkTpoHHas Gpopmyna. Mertanueckas cBs3b. BogopoaHas cBsa3b. ' mOpuanzanus aToMHbBIX
opoOuTanei.

Kpucranisl: aToMHbIE, MOJNIEKYJISIPHBIE, HOHHBIE, METAJIUIMYECKHUE. DJIEMEHTApHAas sS4YEHKa.

[omamopduszm. Ilomumopdusie momudukammu. Amnorponus. M3omepus. ['omonorusi.
XUMHYECKUN CUHTES.

Xumunyeckue peakuumu. OKHUCIHUTEIBHO  -BOCCTAHOBUTENbHbIE peakuuu. Peakuuu
pas3loKEHUs, COEJMHEHUS, 3aMelleHus,, OOMeHa. DK30TepMUUECKUE U SHIOTEPMUUECKUE PEAKIIHH.
OOpatumbie W HeoOparuMmble peakiuu. TeroBod 3ddexrt peaknmm. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Terora oopazoBanus. TernoTa cropanusi.

CKOpOoCTh XMMHYECKON peakii. AKTUBUPOBAHHBIM KOMILIEKC. 3aKOH JEMCTBYIOLIMX Macc.
Kunernyeckoe ypaBHEHUE PEAKLIUH.

Karamu3.  Karanuzatop. WurubGurtop. ['oMOreHHBIi M TeTEpOTEHHBIM  KaTayu3.
Karanutuueckue peaxkiuu.

Xunmuueckoe paBHoBecue. [Ipunnun Jle Hlatense.

PactBopsl. JlucnepcHble cuctembl. PactBopbl. I'pybosucriepcHble cucTeMBbl (CYCIEH3UU U
smynbenn ). Kommouiaeie pactBOpsI (30511). ASPO30IIH.

CrniocoObl BbIpaXKeHUsl KOHIIEHTPALUU pacTBOPOB. MosipHast KOHIIEHTpALUs (MOJISIPHOCTB ).

DNEeKTPOAUTHI. DNeKTponuTHdeckas nucconnanus. Crenens aucconuanuu. Koncranra
aucconnanuu. Bogoponnslii nokaszarens. Peakiun nonHoro ooMeHa. ['naponus opraHu4eckux
BeIIEeCTB. [ uaApOan3 Cosei.

ONeKTpOXUMHUYECKHE peakuuu. [‘ampBaHmdeckuili smeMeHT. Onekrtpoabl. AnHon. Karon.
AKkyMynsTop. TOMINMBHBIN 371€MEHT. DIEKTPOXUMHUSL.

Pan cranmapTHBIX AIIEKTPOAHBIX MOTeHUManoB. CranpapTHsle ycinoBus. CraHaapTHBIA
BOJIOPOJIHBIN 3JIEKTPO/I.

Kopposus metannos. Xumudeckas ¥ 3J1€KTPOXUMHUECKask KOPPO3Usl. DIEKTPOIIN3.

DJIEKTPOJIN3 BOJIHBIX PACTBOPOB. DJIEKTPOJIN3 PACIIABOB.

Heoprannyeckasi Xumus

Meramtpl. CriocoObl ToNTydeHusl MeTauioB. Jlerkue u TsokEnbie MeTayuibl. JIeTKomiaBkue u
TYroIuIaBKME MeTayibl. Merayumueckue 3neMeHTbl A- u b- rpynn. Menp. Luak. Tutan. Xpowm.
Kenezo. Hukens. [1natuna.

Cmnael. Jlerupytomue no6asku. Yépueie Metamuibl. L[BerHble Meramuibl. Uyryn. Crans.
JlermpoBaHHbI€ cTaNH.

Oxcuapl ¥ THIPOKCHIBI METAIIIIOB.

Hemeramnsl. IlpocTeie BemectBa — HeMmeTtaibl. Yriepon. Kpemnuit. Azor. docdop.
Kucnopon. Cepa. @top. Xinop.

Kucnorneie okcuasl. Kucnopoaconep:xamue kucinotel. CepHast KHCIIOTa. A30THas! KACIOTA.

BonopoaHelie coeTMHEHUST HEMETAILIOB.

I'eneTnyeckas CBsA3b HEOPraHMYECKUX M OPraHUYECKUX BEUIECTB.
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XuMHUS U JKH3Hb

XuMudeckasi IpOMbBIIUICHHOCTh. XUMHUYECKasi TEXHOJIOTUS.

XHWMHKO-TEXHOJIOTHYECKAE TPHUHIMIBI TTPOMBIIIUICHHOTO TOJIYYCHHS MeTalioB. YEpHas
Metautyprusi. [IpousBojctBo uyryna. [lomennas meuyb. Ariiomepanus. I[IpousBoacTBo cranm.
Kucnoponusiii kouBeptep. be3oTxomH0€ Mpon3BoICcTBO.

Xumus B ObiTy. [lpomykTtel muTanus. beiToBas xumusa. OTHeno4yHbIe MaTEpUAHL.
JlekapcTBeHHBIC — TIpemaparbl.  JKOJIOTHYECKWM  MOHUTOpWHI.  [IpenenpHO  JomycTUMBIE
KOHIICHTPAIIUH.
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IMOYPOUYHO-TEMATUYECKHWH IIJIAH
Coxkpanienus:
YHHM — ypok n3y4eHus: HOBOIro Marepuaia
YOC3 — ypok 00001IeHHs ¥ CHCTeMaTHU3allui 3HaHUI
[1P — mpaktuyeckas padora
KY — xoMOMHUpOBaHHBIN YPOK
VK3 — ypok KOHTpOJIsI 3HAHUI
VII - ypok noBTOpeHUs

No Tema ypoka Tun ypoka [InmanupyemMble pe3ysbTaThl ypoka I3 |[Inanupyem | DakTuyeckas
ypoka 3(S nara
CPOKH IIPOBEICHNUS
IIPOBEJICHUS ypoka
ypoKa
IToBTOpEHUE
1 | VYmeBonoponsl VII XapakTepu3oBaTb: AJKaHbl. AJIKEHbBI, AQJKHHbI, aJIKaJUEHBI. KOHCIEKT| ] Henemns

benzon u ero romomnoru. CHI/IpTH, aJIbACTHUABI, KCTOHBI,
Kap6OHOBI)Ie KHUCJIOTHI. AMI/IHI)I, AMHWHOKHMCJIIOTHI.
yl"J'IeBOI[LII MOHOCaxapuJbl, JUCaxapubl, NOJIHCAXapUIbl

2 Kucnopoaconepxarue VII KOHCIICKT | | Hemems

OpraHn4e€CKuc COCANHCHUSA

3 A3zorconepxamue opraunueckue |YII TeHeTHYeCcKkas CBSI3b KOHCIICKT | 2Henels
COCTUHEHUSI
4 VrieBoabl VII KOHCIICKT | 2 Hemes
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TeopeaneCRne OCHOBBI XMMHUH

Basknelinme xuMn4uecKue MOHATHSA U 3AKOHBI

5 XUMHUYECKUI anemeHt. |YHM HazpiBaTp  BaxkHeWIIME  XapaKTEPUCTUKH  xumuueckoro [§1 3 Henens
Hyxmunel. U3oTomsbl. anemeHTa. OOBSICHATH  pa3iuyue  MEXIYy  HOHSITUIMHU
«XUMUYECKHUH ITEMEHTY, «HYKIIA), «H30TOT.
6 3akoHBl coxpaHeHHs Macchl u|KY ’ i, §2 3 Hemens
[IpuMeHsTh 3aKOH COXpaHEHHs MacChl BELIECTB IMpHU
SHEPrUU B XUMUHU. 9 .
COCTaBJICHUH YPAaBHCHHI XUMHUECKHUX PEaKIIHH.
7 [Mepuonnyeckuii 3aKoH. KY Onpenenars MakCUMaJIbHO BO3MOXXHO€ YHCJIO AJIEKTPOHOB Ha §3 4 menens
PacnpeneneHHe OJICKTPOHOB B 3HEPrETUYECKOM YPOBHE.
aTomax 3JICMCHTOB MaJbIxX 3anuceiBaTh rpaduyeckue 3JIEKTPOHHBIE (OPMYNIBI S- U p-
Eepruoa0B. JJIEMEHTOB.
8 Pacnipenesienue  S1ekTpoHOB B |KY XapakTepru3oBaTh MOPAZIOK  3AIIOJIHCHHS  DJICKTPOHAMM |4 4 Henerst
ATOMAX  SIEMEHTOB  GONBIINX SHEPreTHYECKUX YPOBHEH U MOIYPOBHEH B aTOMax.
TepHO;IOB. 3anuchIBaTh I‘p?,(l)I/IquKI/IC (bopMyIIbI aTOMOB d-aneMeHTOB.
OOBACHATDH, B 4€M 3aKiIr0o4aeTcsi GU3HMUECKUNA CMBICH TOHSATHUS
9 Honoxenne B nepuoamdeckoit KY «BAJIEHTHOCTHY». OOBSICHATH, YEM OINPEICIIAIOTCS BAJCHTHBIE §5 O HezeIs
CHCTCMC BOZIOPOAa, BO3MOKHOCTH aTOMOB Pa3HBIX DJIEMEHTOB.
JIAHTQHOWUZOB, ~ AKTHHOUIOB M CocraBists rpaguIecKue 3IeKTPOHHBIC (HOPMYITBI a30Ta,
HCKYCCTBCHHO HOJTyCHHBIX dbocdopa, KHCIOPOIA U CepBI, a TAKIKE XapaKTePU30BaTh
9JICMCHTOB. W3MEHEHMsSI PAIMyCOB aTOMOB XUMHUYECKHX DJIEMEHTOB 110
10 BanentHocte u  BasieHTHBIE KY eprojaM U A-TpyInam NepHOINYECKOH TabInLbl §6 5 Henens
BO3MOYXHOCTH aTOMOB.
11 O6o06maromuit ypok YOC3 6 Henens
CTpoeHne BenecTBa
12 OcHoBHBIE BUALl xumuueckou [YHUHM OOBACHATh MeXaHW3M O00pa30BaHMS MOHHOM M KOBaJEHTHOMH |§7 6 Hemens
cBsi3u. VoHHAasT W KOBaJCHTHAS CBSI3M W OCOOCHHOCTH (DM3MYECKHX CBOHCTB HWOHHBIX U
CBSI3b. KOBaJICHTHBIX COETMHECHUH.
CoCTaBJIATh AJIEKTPOHHBIE (POPMYJIBI MOJIEKYJ KOBAJICHTHBIX
13 Meramnueckas cBsa3b. [KY 9 p bopmy Y §8 7 Henens
COCTUHEHHIA.
Bonoponnas cBs3b. .
OOBACHATH  MeXaHu3M  O00pa3oBaHHA  BOJOPOJHOH U
14 [IpocTpaHncTBEHHOE ctpoenue KY §9 7 Henmens
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MOJICKYIL.

METAJUINYECKOU CBSI3U U 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT
BHUJIa XUMUYECKOU CBSI3H.

15 CrtpoeHue kpucramios. [KY §10 8 Henens
KpHCTAIIHIECKHE POMETRY. OOBACHATD MPOCTPAHCTBEHHOE cTpoeHue MOJIEKYJI
OPraHMYEeCKUX M HEOPraHWYeCKUX COCJAWHEHUI C IMOMOIIBIO
16 Hpnunnsl MHOroo0pasust |[KY IpeCTaBIeHHi 0 THOPUAN3ALUN OpOUTANEH. §11 8 nenens
BEILECTB. OOBSICHATH 3aBUCHMOCTb CBOICTB BEIIECTBA OT THIIA €ro
17 O600maromuii ypok YOC3 KpHCTA/UTHHCCKON PEILICTKH. 9 nenens
OOBACHATh NPUYMHBI MHOTOOOPA3Msl BEIIECTB
18 KonTpoabnasi padora 1 no YK3 O Henens
TeMaM «Baxneiine
XMMHUYECKUE OHSATHS U 3aKOHBD)
n «CTpoeHME BELECTBaY
XuMHu4ecKue peakuuu
19 Knaccudukanus xumuueckux |YUHM [lepeuncnsTh mNpU3HAKH, IO KOTOPBIM KJIACCHPHUIMPYIOT [§12 10 nenmens
peakuuii. XMMHUYECKHE PEaKIHH.
20 Knaccudukanus xumuueckux [KY OOBACHATE CYIHOCTh XUMHUCCKOH PCAKLKH. . §12 10 nenmens
pearm. COCTaBJ'ISITF YpPaBHEHHS XMMHUYECKHX PEaKIUH, OTHOCSIIUXCS
K OTIpe/IeIEHHOMY TUTTY.
21 CkopocTh XUMIYeCKHX peakuuit. KY OO6BACHATH BIMSAHHE KOHIEHTPALMH peareHTOB Ha ckopocTh |§13 11 wenens
29 KaTamms. KY TOMOTEHHBIX U T€TEPOTEHHBIX PEaKIINH. §14 11 Hexemst
OOBACHATH BIUSHHE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh
23 Xumudeckoe  papHosecne UKV XHUMIYECKOH pEaKLMH, a TaKKe 3HAYCHHE [PUMEHEHHS 912 12 nenens
YCJIOBHA CTO CMCIICHHAL. KaTaJIn3aTOpOB M MHTHOMTOPOB Ha MPAKTHKE.
24 OG6O6MMAOLINH YPOK IO TEME VOC3 OOBSCHSATD BIHUSAHUE U3MEHEHHS KOHIIEHTPAIIUH OTHOTO 3 § 12 nenens
pearupyromux BelecTB, TEMIIEPATYPhl U JaBIEHUS Ha
CMEIICHNE XUMUIECKOTO PABHOBECHS
PacrBopbI
25 JlucniepcHbIe CHCTEMBI. YUHM Ornpenensarh MOHATHE «IUCTIEPCHASI CHCTEMAY. §16 13 wenens
26 Croco6h1 BBIpaKeHms [KY XapakTepu30BaTh CBOWCTBA PA3IUYHBIX BUAOB JHCIIEPCHBIX §17 13 Hexens

KOHIICHTPAIIUUA PACTBOPOB.

CUCTEM, YKa3bIBaThb IMPHUYHUHBI KOAryJIAOUHW KOJIJIOMAOB U
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27 Pemienne 3amau  mo  Teme |KY 3HAYEHHUE ITOTO SIBJICHHUS. 14 nepnens
«PactBOpBI». Pemarp 3amaun Ha TPUTOTOBJIEHHE PACTBOpPA OIpeneaEHHON
MOJISIPHOM KOHIIEHTPALUH.
28 Ilpakmuueckass  paboma  1[1P p HCHTpall . . §18 14 nenens
l'oToBUTH pacTBOp 3aJaHHONW MOJSPHOM KOHIIEHTPAIUH.
«[IpuroroBiieHue pacTBOpPOB C 9
. . OOBSCHATH, IOYEMYy pacTBOPHI BEIIECTB C WOHHOW U
3a/IaHHOU MOJISIPHOM . 2 .
. KOBAJICHTHOM TIOJISIPHOM CBSI3bIO TMPOBOJAT DJICKTPUUECKUN
KOHLeHTpauuen». HWHcTpyKkTax
10 TE Tok. Ompenensats pH cpenbl ¢ MOMOIIBIO YHUBEPCATBHOIO
HHMKATOpA. OOBSCHATD c MO3UIIHI Teopuun
29 DNEKTPOIMTHIECKAs KY 3JIEKTPOJUTUYECKON JTUCCOLMAIMA CYIIHOCTh XHUMHYECKUX §19 15 nenens
aucconunanms. Boznopoxusrii peaKuuii, MPOTEKAIIMNX B BOAHOM Cpeae.
IIOKa3aTeJIb. CocTaBisATh MOJHBIE M COKpAIIEHHbIE HOHHBIE YpaBHEHUS
30 PeaKIlii HOHHOTO OOMEHa. KY peaKuuii, XapakTepU3yIOLHNX OCHOBHbIE CBOMCTBA BAXKHEHIINX |30 15 Hemens
KJIACCOB HEOPTaHMYECKUX COCTUHEHHIA.
31 Peaknun nonHoro ooOMeHa. KY OIIpe/IeNsTh PEakLIo Cpe/ibl PACTBOPA COH B BOJIE. §20 16 menens
32 FI/II[pOJ-H/IS OpPraHUYEeCKUX u Ky CocCTaBIATh YpaBHCHUA peaKL[I/Iﬁ TUapoJIn3a OPraHudCcCKux u §21 16 Henens
HEOPraHUYECKUX COCIUHEHUM. HEOPraHN4ICCKUX BEIIECTB
33 lMapponu3  opranmueckux  u|KY §21 17 nenens
HEOPraHUYECKUX COSAMHEHUN.
34 O6o06maromuit ypok YOC3 17 nenens
DJIEKTPOXMMHYECKHE PeaKINU
35 XuMudeckue UCTOUHUKM Toka  |YHHM OOBACHATH MPUHLUN pabOThI FAJIbBAHUYECKOTO 1eMeHTa.  |§22 18 nenens
OOBACHATD, KaK YCTPOCH CTAaHAAPTHBINA BOAOPOIHBIN
36 Psn cranmapTHBIX snekTpoaHbx KY ’ yerp s1ap J10poaL §23 18 nenmens
OTEHIIHATOB aneKkTpo. [Tonb3oBaThCs pAAOM CTaHIAPTHBIX NEKTPOIHBIX
: noTeHManoB. OTINYaTh XUMHUYECKYIO KOPPO3HIO OT
37 Kopposuss ~ metammioB  u  e€ KY ANEKTPOXUMUUYECKON. OOBSICHITH MPUHIIHUITBI 3AITUTHI §24 19 nenens
OpeaynpexKACHAC. METAJUIMYECKUX U3IEIUN OT KOPPO3HH.
38 DIeKTPOITH3. KY OOBSCHATH, KaKHe MPOIECCHl MPOUCXOAAT HA KaTO/e U aHOJe §25 19 Hemens
TIPH DJIEKTPOJIN3E PACIUIABOB M PACTBOPOB COJIEH.
39 OneKTponus. KY §25 20 nenens
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40

Oo6o06maromuii ypox

YOC3

41

Kontpoabnasi paéora 2 o
TeMaM «XUMUYECKHE PEAKIIUN,
«PacTBOpbI»,
«DNEKTPOXUMHUYECKHUE PEAKII

YK3

CocTraBiaTh CyMMapHbI€ YpaBHEHUS PEAKIIUI 3JIEKTPOJIn3a

20 Henens

21 "Henens

Heopranuueckas xumust
Meranmibl

16




42 Oo6mas xapakrepuctuka  u|YUHM XapakTepru3oBarh 00II1e CBOWCTBA METAIJIOB U PA3bSICHATH UX (§26 21 nenens
CHOCOOBI MOJTYYEHHUS] METAJLIOB. Ha OCHOBE TMPEACTABICHUN O CTPOCHUU ATOMOB METAJUIOB,
METAUIMYECKON CBSI3M M METALNIMYECKOM KPHUCTAJUNIMYECKON
43 00630p MeTtamnaeckux [KY N P §27 22 nenens
pemérke. MimocTpupoBath IpuMepaMu CIOCOOBI MOTYYESHHUS
AJIEMEHTOB A- IpyIIIL. .
METaJUIOB. XapaKTepU30BaTh XUMUYECKUE CBOMCTBA METAJJIOB
44 O6wwmii  0630p Mmerammueckux KY IA—IIA Tpynnm M amOMHHHMS, COCTaBIATH COOTBeTCTBYommHe [§28 22 nenens
neMeHToB b-rpyn. ypaBHeHHs peakuuil. OOBACHATH OCOOEHHOCTH CTPOCHUS
45 Mes. KY aTOMOB XHUMHYECKUX JJIeMEHTOB b-rpynn MEPHOINIECKOH |79 23 Hemens
cuctemsl J. . MenaeneeBa. CocTaBITh ypaBHEHHS PEAKIUH,
46 HuHk. KY XapaKTepU3YIOLMX CBOICTBA MEM, LMHKA, THTAHA, XpoMma, o0 23 nenens
47 THUTaH U XPOM. KY kenesa. [IpeackasbiBaTh CBOWCTBA CILUIABA, 3HAS €O COCTaB. (831 24 penens
48 K Ky OOBACHITb, KaK H3MEHSIOTCS CBOMCTBA OKCHIOB U 32 o4
CIIE30, HHKCIIE, IL1aTHHA. THAPOKCUAOB METAIOB MO TnepuoiaMm u  A-Tpynmnam § HEZe/IA
49 CruiaBbl METaJLIOB. KY nepuoandeckoi Tabmuubl. OOBICHATH, Kak H3MEHSIOTCSA (§33 25 Henens
CBOMCTBAa OKCUIOB U THUAPOKCHUIOB XHMMHUYECKOTO 2JIEMEHTa C
50 Oxcupl " ruapokcuasl [ KY g AP A §34 25 Henens
METAILIOR TOBBIIIICHUEM CTETIICHU OKHUCJICHHUS €ro aToma. 3aluChiBaTh B
- MOJIEKYJISIPHOM M HOHHOM BHJE YpaBHEHHS XUMHUYECKHX
51 Ilpakmuyeckass. ~ paboma 2 |1P peaKkuuii, XapakTepU3YIOIMX KHCIOTHO-OCHOBHBIE CBOMcTBa|$§35 |26 Henens
«PemeHre  3KCIEPUMEHTAIBLHBIX OKCHJIOB U TUIPOKCUIOB METaJIJIOB, a  TaKxe
3aj1a4 1o reme «Merasuiby. JKCIEPUMEHTAIBHO JI0KAa3bIBaTh HAJIMYME OTUX CBOMWCTB.
52 O6o6maIHii Yok VOC3 Pacno313aBaTL KaTHOHBI COJIEH C TOMOIIbIO KaueCTBEHHBIX 06 Hemens
peakiuit
Hemertajibl
53 0O0630p HEMETAILIIOB. YUHM XapakTepru3oBaTh OOMIME CBOMCTBA HEMETAIIIOB U Pa3bsCHATH (§36-37 (27 Hemens
CaoiicTBa u MPUMEHEHUE WX Ha OCHOBE MPEJICTABICHUN O CTPOCHUHU aTOMa.
BOKHEUIIINX HEMETAILIOB. Ha3piBaTh 007aCTM NpUMEHEHHS BaXXHEHIIMX HEMETaJUIOB.
XapakTepr30BaTh CBOICTBA BBICIIMX OKCHIOB HEMETAIIOB U
54 Obmas xapakrepucTuka okcuaoB KY p p A §38 27 "Henens
KHCIIOPOJICOICPKAIMX ~ KHCIIOT, COCTaBJISITh ~ ypaBHEHUS
HEMETAJJIOB u .
COOTBETCTBYIOIIUX PEAKIUd U OOBSICHATH HUX B CBETE
KHUCJIOPOJICOACPKAITUX KUCIOT. .
MpeACTaBIeHU 00  OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX
55 OkucnuTENbHBIE corctBa KY peakUusaX M SIEKTPOIUTHUYECKOW aucconuanuu. CoCTaBIsITh §39 28 Henens

CEpPHOM M a30THOM KHUCIIOT.
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56 Bonopoausie coenuHeHus KY YpaBHEHHS pEaKIHii, XapaKkTepU3YIOIIUX. OKUCIUTeNbHbIE (§40 28 nenens
HEMETAJUIOB. CBOMCTBA CEpPHOM M a30THOM KHCIOT. XapaKTepu30BaTh
57 I —" B3z IKY W3MEHEHUE CBOWMCTB JIETYYMX BOJOPOJHBIX COEIUHEHHM §41 29 nenens
HEOPTAHIYECKHX " HEMETAJJIOB MO MEepuoAy W A- TpynmaMm MepruoIuYecKOoM
OPTAHMYECKIX BEIICCTR cucteMbl. Jloka3pIBaTh B3aMMOCBSI3b HEOPTraHUYECKUX U
: oprannueckux  coeauHeHud.  CocTaBiATh  ypaBHEHUS
o8 Ilpakmuueckan paboma 3P XUMHUYECKUX peaKuuid, OTPAXKAKOLIUX B3aMMOCBs3b |§42 29 nenens
«PenreHne  SKCHEPUMEHTAIIBHBIX HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB, OOBSICHATh X Ha
3aja4 1o teme «Hemeramibi». OCHOBE TEOPUHU  DJICKTPOJMTUYECKOW  JMCCOLMALUM U
59 OG6o6mAIHI YPOK vOC3 IIpeICTaBICHUN 00 OKHCITUTEILHOBOCCTAHOBUTEIIBHBIX 30 Hemenst
mpoueccax. IlpakThuecku  pacro3HaBaTh  BEIIECTBA  C
60 Kontposknasi pagora 3 mo YK3 MTOMOIIBIO KAYECTBEHHBIX PEAKIINI HAa aHHOHBI 30 meness
teMaM «MeTaisl» u
«Hemeraiubry.
XuMHuSA U )KU3Hb
61 Xumuss B npombliiuieHHocTH. |YUHM OOBsCHATh Hay4HbIE NPUHIUIBI MMPOU3BOACTBAa Ha Tpumepe |§43 31 nenens
[TpuHIHIBI XUMHYECKOT0 MIPOU3BOJICTBA CEPHOM KUCIIOTHI.
IIPOU3BOJICTBA. OOBACHATh, KaKhe MPUHIUIBI XUMHYECKOTO IPOU3BOJICTBA
WCIIONB3YIOTCA MPU MOIYYEHUH U a.
62 XUMHUKO-TEXHOJIOTHYECKUE KY yIo p y YryH . §44 31 nenens
IIpHEIHIIB IPOMBIILICHHOTO CocTaBnsTh ypaBHEHUS XUMHUUYECKHX PEAKIIHM, MPOTEKAIOIINX
o— METAILIOB TIpH MOJYYCHUU YYTYHA U CTalH.
TIpOH3BOACTBO UyryHa ’ Cob6mrogate mpaBmiia Oe3o0macHOM paboOThI CO CpeAcTBaMU
- OBITOBOW XMMHUH.
63 IIponsBoacTBO CTAIH. KY OOBACHATH NPUYNHBI XMMHUYECKOTO 3arpsi3HEHUs BO3/1yXa, §45 32 nenens
64 Xumus B OBITY. KY BOZIOCMOB H II01B §46 32 Henens
65 XuMudeckass IPOMBIIIEHHOCTH [KY §47 33 Henens
U OKpY’KaroIas cpeaa
66 Oo6o0maromuit ypox YOC3 33 Henens
67 O06o06maromui ypok YOC3 34 Henmens
68 O6o06maromuit ypok YOC3 34 Henens

18




19



22



