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IosicHuTe/IbHAS 3aNIMCKA
I. Craryc nokymenra.

CocraneHa Ha OCHOBAHUU CJIEAYIOUIUX HOPMAaTUBHO-IIPABOBBIX JIOKYyMEHTOB!

o  ®denepanbubiii 3ak0H Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit @enepaunn» B
MOCJIETHEW peNaKIuu;

e . @enepanbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTeIbHOTO CTaHAAPTA CPEAHETO OOIIEro
obpaszoBanus: [Ipukas MunoopHayku P® ot 17.05.12 Ne 413 «O0 yTBepKICHUH
(dhenepanbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIbHOTO CTAHIApTa CPEAHETO OOIIEro
ob6pazoBanus» (3apeructpupoBad B Muntocte PO 7 utonst 2012 1. Ne 24480).

e 4.Tlpuxaza Muno6puayku PO ot 29.12.2014 Ne1645 «O BHECeHHHN U3MEHEHUMN B MPUKa3
MunuctepcTBa o0pazoBanus U Hayku Poccutickoit deneparuum ot 17 mast 2012r Ne413
«O0 yTBepxkaeHHH (enepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTebHOTO CTaHAapTa
cpenHero oomero oopazoBanus (3apeructpupoBano B Muntocte Poccun 09.02.2015
Ne35953)

e 5. Ilpukaza Muno6puayku P® ot 31.12.2015 Ne1645 «O BHeceHun n3MeHEHUI B
(dbenepanbHBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPEIHETO OOIIETO
00pa3oBaHMs, YTBEPKJACHHBIN MPUKa30M MHUHHCTEpCTBa 00pa30BaHMS M HAYKH
Poccuiickoit ®enepanuu ot 17 mas 2012r. Ne 413. (3apeructpupoBano B MuHiocte
Poccun 09.02.2016 Ne41020)

e 6.IIpumepHOI OCHOBHOM 00pa30BaTEIBHON MTPOTPAMMBI CpEIHETO 00IIero oOpa3oBaHuUsL.
OJIOBPEHA pemenuem deaepanbHOTO y4eOHO-METOIUIECKOTO OOBEAMHEHUS T10
ob6memy oOpa3zoBaHuiO (MPoToKoJI OT 28 uroHs 2016 . Ne 2/16-3)

e (CanlluH, 2.4.2.2821-10 «CanuTapHO-3MHIEMHOJIOTHICCKAE TPEOOBAHUS K YCIOBHIM U
OopraHu3aIuy 00y4eHHs B 001Ie00pa30BaTEeIbHBIX YUPESKIACHUIX)» (YTBEPKICHHBIC

MOCTAaHOBJIEHHUEM [ JTaBHOTO TOCYIapCTBEHHOTO CAaHUTApHOrO Bpada Poccuiickoi
®denepanuu 29.12.2010 . Ne189);

CTpyKTypa 10KyMeHTA.

Pabouas nporpamMmMa 1o XuMmuM MpeacTaBisieT cOOOH 1eTOCTHBIM JOKYMEHT, BKIFOYArOIUI
IISTh Pa3ZeIoB: NOACHUTEIbHYIO 3alIMCKY; TPEOOBaHUS K YPOBHIO ITOJITOTOBKH YYaIlUXCS;
KaJIeHJapHO — TEMaTH4YecKoe IUIAHUPOBAHME; COAEP)KaHUE TeM YUeOHOIro Kypca; epeyeHb
y4eOHO-METOJUUECKOTO 00eCeUeHHMS.

ConepxaHue Kypca XMMUU MPEICTaBIECHO B IPOrpaMMe B BUJIE IBYX TEMATHUYECKUX OJIOKOB,
oOecneynBaroIIMX GOPMUPOBAHUE XUMUUECKON TEPMUHOJIOIMH, TPAMOTHOIO 00palleHus ¢
BEILLECTBAMU, OTBETCTBEHHOI'O OTHOILLEHUS K CBOEMY 3/J0POBBIO.

Mecto yuebHoro kypca «Xumus. 10-11 kmace» B YuebHOM 1u1aHe oOpa3oBareabHOro
YUPEKICHUS.

denepanbHblii 60a3UCHBIN yueOHBIN M1aH A 00pa3oBaTeNbHBIX yupexaeHui Poccuiickoit
Oenepanuu (yrBepxkaeH [Ipukazom MunuctepctBa o6pazoBanusi Poccuiickoit @enepanuu
19.03.2004r. Ne 1312) npenycmatpuBaet uzyuenue xumuu B X-XI knacce B oobeme 70 yacos (u3
pacuera 1 yac B Hellelto B TEUCHHE JIBYX JIET).

Jlannas pabouasi mporpaMma pa3zpaboTaHa B COOTBETCTBUU C YUEOHBIM IJIAHOM OCHOBHOTO
oOmero oopazoBanus Ha 2020 — 2021 y4. roJl MyHHLIMIIATBHOTO ABTOHOMHOT'O
oOrmeoOpa3oBatenbHOro yupexaenus «Cpennsis obmeooOpasoBatenbHast mikosa Nel0» B pamkax

npernojaBanus yueOHoro nmpeamera «Xumusi» B 10-11 knaccax. I[Iporpamma paspabotana ams
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0011e00pa30BaTeNbHBIX KJIAcCOB. YUeOHBIN NpeaMeT « XUMHUS» BXOAUT B 00pa30BaTEIbHYIO
oOnacth «EcTecTBEHHbIE HAYKUY.

Pabouas mporpaMma peanusyeT LeIH U 33Ja4H Kypca IocpencTBoM yueOHnkoB Xumus. 10, 11
KJacc: y4ae0. 1 oomeo0Opa3oBarenbHbIX yuapexkaennid «Xumust. 10 kmace» aBrops O. C.
INabpuensa Mockga «Jlpoday, 2020 1.; «Xumus. 11 kmaccey aBropsr O. C. I'abpuernss, I T.
JIeicoBa Mockasa «Jlpoda», 2014 1.

DdenepanbHBIl TOCYIAPCTBEHHBIM 00pa30BaTENBHBIN CTAaHIAPT OOIIEro oOpa3oBaHUs, a
TaK)K€ OCHOBHBIE MJieU U nosiokeHus: [Iporpammel pa3Butus U GOpMHUPOBAHUS YHHUBEPCATBHBIX
y4eOHBIX JCHCTBUU HJisi cpeAaHero (MOJHOro) oOmero oOpa3oBaHHs COCTABISIOT OCHOBY
npearaeMoi pabodeil mporpaMMel.

OTta nmporpamMmma JIOTUYCCKH IIPOAOJDKACT IPOrpaMMmbl JJid Ha4YaJlbHOI'O O6HI€FO n
OCHOBHOTO 0011ero 00pa3oBaHus B OOJacTH Pa3BUTHS BCEX OCHOBHBIX BUJIOB JIEATEILHOCTH
oOy4yaeMblIX, MpeJCcTaBlIeHHbIX B HHUX. OHa cocraBiieHa C y4€TOM OCOOEHHOCTEH, KOTOphIe
00yCITOBJICHBI, B TIEPBYIO OYe€penb, MPEIMETHBIM COJCP)KAaHUEM U TICHXOJOTHYECKUMU
BO3PACTHBIMU OCOOEHHOCTSIMHU 00y4aeMbIX.

[To3HaBarenbHas AEATENBHOCTh IPU W3YYEHUHU Kypca XUMHH Ha 0a30BOM YpOBHE HI'paeT
BEIYIIYI0O POJb B Pa3BUTUM OCHOBHBIX BUJOB Y4Y€OHOW JESITENTbHOCTH CTapIIEKIACCHUKOB:
BJQJIETh METOJJaMH HAy4YHOTO TIO3HAHMS, TOJNHO W TOYHO BbIpakaTh CBOM MBICIH,
XapaKTepHU30BaTh, OOBSICHATh, KJIACCU(PHUIIMPOBATE XUMHUUYECKHE OOBEKTHI, paboTaTh B TPYIIIE,
apryMEeHTUPOBAaTh CBOIO TOYKY 3pEHHS, HAXOAWTh, MCIIONb30BATh Pa3IUYHbIE HCTOYHUKU
nH(OpPMaIMU U MPEACTABIATh B YCTHOW U MUCHbMEHHON pEeUuu pe3yabTaThl €€ aHaIn3a.

Bonpmioit Bkimam B AOCTHMXKEHHE JTHX Ieliel cpeaHero ooOmero o0pa3oBaHUS BHOCHUT
u3yyenue XumMuu, KOTopoe Npu3BaHo odecneuums:.

1) dopMupoBaHHEe €CTECTBEHHO-HAyYHOW KAapTHHBI MHpPa, B KOTOPOW CHCTEMa XHUMUYECKHX

3HAHUH ABJIAETCA €€ Ba)KHEUIIINM KOMIIOHEHTOM

2) pa3BUTHEC HWHTEIUICKTYyalbHOTO M  HPABCTBEHHOTO TOTEHIMANA  CTapIICKIaCCHHKOB,
dbopMUpOBaHHE Yy HHUX OJKOJIOTHYECKHM TPaMOTHOTO B Y4eOHON U mpodeccrHoHanbHOU

ACATCIBHOCTH, a TAK)XKC B 6LITy;

3) OCO3HAHHUC Yy CTApUICKIACCHUKOB HeO6XOJII/IMOCTI/I B pa3sBUTUHU XUMHU U XUMHUYECKOHN

MMPOMBIINIJICHHOCTH, KaK HpOHBBOI[HTCJ'ILHOfI CHUJIbI 06H_ICCTB8.;

4) ITOHUMAHHCEC HCO6XOI[I/IMOCTI/I 0e30ImacHOTO O6paI_I_[CHI/I}I C BCHICCTBAMU U MaATCpHaIaMu,

HCIIOJIb3YCMbIMHU B HpO(beCCHOHaHLHOﬁ U TIOBCEIHEBHOM >KHU3HM.



HeasaMu u3y4yeHusi XMHMHH B CPeJHel HIKOJIe SIBJISIIOTCH:

1) BuicHHWE M TIOHUMAaHWE 3HAYUMOCTH XHMHUYECKHUX 3HAHHH I KaXJIO0TO WieHa COLUyMa,
YMEHUE OIICHUBATh Pa3INyHbIC ()AKThI U SBICHUS, CBI3aHHBIE C XUMUICCKUMHU OOBEKTaMU H
MporieccaMd Ha OCHOBE OOBEKTMBHBIX KPUTEPUEB U OMPENCIEHHON CHUCTEMBbl IIEHHOCTEH,

(bopmynrpoBaTh 1 000CHOBHIBaTH COOCTBEHHOE MHEHHE U YOSKICHHE;

2) TOHUMAaHHE pOJM XUMHHA B COBPEMCHHOW €CTCCTBEHHO-HAYYHOW KApPTUHE MHpa WU
WCIIOIB30BAaHNE XUMHUUECKUX 3HAHUM I OOBSICHEHUS 0OBEKTOB U MPOIIECCOB OKPYXKAIOIIen

JNENCTBUTEIIBHOCTH — IPUPOIHOM, COMAIBHOM, KYJIBTYpPHOM, TEXHUYECKON CPEBI;

3) ¢dopMmupoBaHHME Yy CTapIICKIACCHUKOB TPH M3YYCHUH XHMHH OIbITA TIO3HAHUS U
CaMOTIO3HAHHUSI C TOMOIIBIO KIIFOUEBBIX KOMIETEHTHOCTEH (KJIFOYEBBIX HABBIKOB), KOTOPBIC
MMEIOT YHUBEPCAJIbHOE 3HAUE€HUE VI Pa3InYHbIX BUIOB JI€ATEIbHOCTH, — IOUCKA, aHAIN3a
1 006paboTKu MHGOpPMAIUH, U3TOTOBIEHNE HH(OPMAIIMOHHOTO MPOIYKTA U €T0 MPe3eHTaIIH,
MPUHSTHS pelIeHnH, KOMMYHUKaTUBHBIX HAaBBIKOB, O€3011aCHOTO 00pallleHus C BEIEeCTBaMU,

Marc€puaiaMiu U rnmpoucccamMu B HOBCG)IHGBHOf/i KHU3HU U HpO(i)eCCHOHaHBHOfI JCATCIIBHOCTH.

MeToauyeckue 0COOEHHOCTH Kypca

ConepxaHue Kypca pealu3yercss u3 pacu€ra | 4 B Hemeno. JTOT JUMHUT BPEMEHU U
00yCITaBIMBAET Psi METOIUIECKUX OCOOCHHOCTEH Kypca.

N3yuyenne xumun Ha 6a30BOM YpOBHE allpHOpPH HE TOTOBUT CTAPIIEKIACCHUKOB K CAaye
EI'D o xumuu. [loaToMy B MOCTpOCHUM Kypca UCIIOJIb30BaAH @HMPOROYEHMPUUECKUIl NOOX00,
IpH KOTOPOM O0y4YeHHE IPeaMETy MPOUCXOIUT Ha OCHOBE y4E€Ta UX MHTEPECOB, CKIIOHHOCTEH U
OCOOCHHOCTEH, BMECTO XeMUOUECHMPUYECKO20 hOOX00d, TIPU KOTOPOM OOy4YeHHE XUMHH
CTPOUTCS HA OCHOBE MPUHIIUIIOB U METOJOB MO3HAHUS CAMOM XUMUM.

Huskas MoTuBammsi u3ydyeHHs] XUMHHM OOJIBIIMHCTBOM YyYalllUXCSl TYMaHUTApPHBIX,
(bu3MKO-MaTeMaTUYECKUX KJIaCCOB W IIKOJ OO0ycClOBIeHa €€ CTaTycoM KakK Hempo(UIbHOMN
TUCHUIUTMHBL. [103TOMY C 1LIebI0 MOBBIMIEHUS! UHTEpEca K XMMHUHM y TaKHX CTApIICKIACCHUKOB
MPEeIyCMOTPEHO YCHIIEHHWE MPHUKIAJHOTO Xapakmepa COACpPKaHUS | TO3HaBaTENbHOM
JEeSITeNLHOCTH TIpH OOyYEeHUU NAHHOTO Kypca, T. €. CBA3M XUMHH C TOBCEAHEBHOW >KU3HBIO
yenoBeka. Tak, B Kypce OpraHM4eckod XMMHHM Ha 0a30BOM ypOBHE MpejaraeTcs H3ydeHue
paznena «Opranudeckas XUMHUST W OOIIECTBO», KOTOPBIM 3HAKOMHUT CTapIIEKIACCHUKOB C
OCHOBaMHU OMOTEXHOJIOTHU U XMMHH MOJTUMEPOB. A B Kypce 0o0Iel XuMuH B pazaene « XuMus u
COBPEMEHHOE OOIIECTBO» paccMaTpUBaeTCs TeMa «XUMHUYecKas TPaMOTHOCTh, KaK KOMIIOHEHT

oOmiel KyJabTypbl 4eloBeKa», (HOpPMHUPYETCS YBaXXEHHE K HHCTPYKLHUSAM IO SKCIUTyaTallH



OBITOBBIX NPHOOPOB M TpEnapaToB, a C LEIbI0 NPAaBUIBHOTO YXOJa 3a TPHUKOTAKHBIMU
U3JENUSIMU (YUCTKOM, CTUPKOM, CYILIKOM, YTIOKKON), — YMEHHE YNTATh UX ITUKETKH.

VYueOHbII Marepuan Kypca XUMHUM Ha 0a30BOM YPOBHE H3JO0XKEH HE B CYyXOM
THMIAKTHYECKOM dopmare, a ghopmame cobecedosanus ¢ 00yIaromuMcs Ha OCHOBE pealTu3aIiu
MEKIIPEMETHBIX CBA3EH C MUPOBOM XYIO0KECTBEHHON KYJIBTYPOU, JIMTEPATYPOH, JINTEPATYpPOH,
HUCTOPHEN.

Xumuueckuii Ikcnepumenm u pacuémuvle 3a0auu no opmynam u ypasHeHuam B Kypce
0a30BOro ypoBHS M3-3a HEOOJBILIOTO JIMMUTA BPEMEHHU HCHOJb3YIOTCSI HECKOJIbKO MHAYE, YEM B
OCHOBHOI IIIKOJIE ¥ IPU U3YYE€HUU XUMUHU Ha YriIyOJEHHOM YpOBHE.

Kpome 3TOro0, ¢ 11e1bi0 SJKOHOMHUH BPEMEHU M YCUJIEHUS HAIJISIIHOCTH Ha ypOKaxX XUMHUU
IpeiaraeTcsl MCIHOJb30BaHUE BUACO(PPArMeHTOB M BUIAEOMATEPUAJIOB, a TaKXKe KOJUICKIUH,
MOATOTOBJIEHHBIX K K&XKJIOMY YPOKY XMMHUHM Ha OCHOBE PUCYHKOB-KOJUIaXel U3 y4eOHUKOB.

UTo0bl peanu3oBaTh B3aUMOCBS3b KaUECTBEHHOW M KOJIMYECTBEHHON CTOPOH M3y4aeMbIX
XUMHUYECKUX OOBEKTOB, — BEUIECTB W peaklUui, — pacu€THble 3a7auyud Mo QopMmylaMm u
YpaBHEHUSAM, HEOOXOAMMO TakKK€ YBEIWYUTh YJENbHBIH BEC CAMOCTOSITENbHON pPabOThI
yuamuxcs. C 3TOH 1enpl0 pacdy€THbIe 3a7ayd, MPUBEAEHHBIE B KOHIE KaXXIOro mnaparpada
Y4eOHUKOB, OLIEHUBAIOTCS. U KOMMEHTHUPYIOTCSI YUUTEIEM Ha NPOTSXKEHUH 3—5 MUHYT B Hayaje
Ka)KIOTO ypOKa.

Packpvimue ceazu uzyuaemozo mamepuana ¢ Oyoywieii npogheccuonanvHou
0esAmenbHOCMbI0 6bINYCKHUKA CPEOHell WKOIbl CROCOOCmEYyem YCUNEHUI) MOMUEAyuU
yuawuxca K u3y4eHulo HenpopuibHoil Oucyuniunsl. 3T0 MOXKET ObITh JOCTHUTHYTO 4epes3
BBITNIOJIHEHUE CTApIIEKIACCHUKAMU 3aJaHuil ¢ obueil Temarukoil «IloaroroBsTe cooOrieHue o
TOM, KaK CBSI3aHbI CBEJCHHUS KOHKPETHOW TE€MBbI C BbIOpaHHOM Bamu BY3om wim ¢ Oynmymeit
po(hecCUOHAIBHON AEATEIILHOCTBION.

bonpiiyro pons B MHTErpaldyd 3HAHUM CTAPIIEKIACCHUKOB IO XUMHM W JPYTUM
IIpeIMeTaM WrparT @uioco)ckue Kamezopuu u 3aKOHbI, HAUPUMEP, 3aKOHBI Iepexoa
KOJIMYECTBEHHBIX OTHOILIEHUH B Ka4eCTBEHHbIE, €IMHCTBA U OOPHOBI MPOTHUBOIMOJIOKHOCTEH I
KaTeropusi «OTHOCUTEIBHOCTH HMCTHHBD. Tak, B XOA€ NHUCKYCCUM O CYTH HEPHOIUYECKOIO
3aKOHA y4Yalluecsl NMPUXOIAT K BBIBOJY O NPUYMHHO-CIEICTBEHHON CBSI3U M3MEHEHMH CBOWCTB
3JIEMEHTOB M 00pa3yeMbIX MMM BEIECTB OT 3apsJ0B M3 aTOMHBIX SiJ€p WM O JABOHCTBEHHOM
MIOJIOKEHUHM BOJIOpPOJa B MHepuoauueckoi cucreme. IIpum paccMoTpeHHMH Kiaccu(UKaIUK
XUMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMH IPOCTHIX BEUIECTB (METAIbl M HEMETaibl) U

CO€OUHEHMI (OKCI/IIILI n I‘I/I,Z[pOKCI/I,Z[BI) Ha OCHOBC OTHOCHUTCIBHOCTU MCTHHHOCTHU 06yqaronmeca



OCO3HAHHO paccMaTpUBAIOT 0a30BBIC MOHATHUS Kypca: CTPOSHHE aToMa W BHJbl XHMHUYECKHX
CBSI3€H, TUIIBI KPUCTAJUTMYECKUX PEUIETOK U (PM3MUYECKHE CBOICTBA BEIIECTB, aM(POTEPHOCTb.
OmuH yac B HeNENI0, OTBEACHHBIM Ha H3yYEHUE Kypca, MPEAnojiaracT MIHPOKOe
UCIIOJb30BAHUE JIeKYUOHHO-CEMUHAPCKOL (hopmbl npoeedenus yueOHbIX 3aHamuil. ITO
MIO3BOJISIET CTApPUIEKIACCHUKAM HE TOJbKO 3((EKTHMBHO YCBauBaTh COJEpXKaHUE Kypca, HO U

TOTOBHT UX K IIPOJIOJDKEHUIO 00pa30BaHUs B BBICIICH LIKOJIE, T/Ie Takas opMma nmpeodiamaer.

O0mas xapakTepucTHKa Kypca

Oco0OeHHOCTH CcOAep)KaHUSI M METOAWYECKOrO IMOCTPOEHUs Kypca CPOpMHUPOBaHbI Ha
ocHoBe ®I'OC COO.

1. Conepxxanue Kypca BBICTPOECHO JIOTUYHO M JIOCTYITHO B COOTBETCTBUHU C CHCTEMHO-
JeSITeIbHOCTHBIM IOJIX0/IOM Ha OCHOBE UEpapXUU y4eOHBIX MpoOieM

2. B 10-om xmacce crapuIeKJIaCCHUKH 3HAKOMSATCS C OOTaTbIM MHPOM OpPraHHYECKUX
BEIIECTB HA OCHOBE pean3aliy UIeU B3aUMOCBSI3H XUMUYECKOTO CTPOEHUS ATHX BEUIECTB C MX
CBOMCTBaMHU U IPUMEHEHUEM

3. Conepxxanue Kypca odOmel xumuu B 11-om kimacce crocoOcTByeT (hopMUPOBAHHIO
€IMHOW XMMHUYECKOM KApTUHBI MHUpA Yy BBIIIYCKHUKOB CpPEIHEW HIKOJbI MYTEM PacCMOTPEHUS
00IIUX /11 HEOPraHWUYECKOM M OPraHNYEeCKOM XMMUH TTOHSATUH, 3aKOHOB M TCOPHIA.

4. N3yyenue Kypca MpOBOAUTCS HA OCHOBE COUETAHHS TEOPUHU U MPAKTUKHU MPOOIEMHOTO
o0Oy4eHHsl U 10/1a4uy MaTepualia B JJIOTUKE HAyYHOTO MO3HAHUS.

5. TeopeTnueckue MOJOKEHUS Kypca MIMPOKO TMOAKPEIUICHbl JIEMOHCTPAIMOHHBIMU
XUMHYECKUMHU SKCIIEPUMEHTAMH, J1a00paTOPHBIMU OIBITAMH U IPAKTUYECKUMU paboTaMH.

6. Peanusyercs mHTerpamus coiep:kaHus Kypca ¢ MpeAMEeTaMU HE TOJIBKO €CTECTBEHHO-
Hay4YyHOTO, HO U TYMAaHUTAPHOTO ITUKJIOB.

7. JIOCTMKEHHIO TPEIMETHBIX, METANpPEIMETHbIX M JIMYHOCTHBIE pPE3YIbTATOB
CHocoOCTByeT cuctema 3afaHuii B (hopmarte pediekCuu: MPOBEpPhTE CBOM 3HAHMS, TPUMEHUTE
CBOM 3HAHMSI, UCTIONB3yHTE AOMOIHUTENbHYIO HHGOPMAIUIO U BBIPA3UTE MHEHHE.

8. PackpslBaeTcs poOJIb POCCHHMCKHMX YYEHBIX B CTAHOBJIEHUM MHMPOBOHW XMMHMUYECKOU
HayKH, YTO CIIOCOOCTBYET BOCIIUTAHUIO NMATPUOTU3MA U HAIIMOHAJILHON CaMOMIEHTH(PUKALINH.

9. Kypc peanusyer cBsi3b yueOHOM TUCHMITIIMHBI C )KU3HBIO, YTO CIIOCOOCTBYET YCHUIICHUIO
MOTHBAIMH YYalIUXCS K U3YUYEHHIO HENPO(WIbHON XUMUU Yepe3 pacKphITHE CBS3M U3y4aeMOro
MarepHaia ¢ Oynyiiei o0pazoBarebHOM TpaeKToprel U Mpo(ecCuoHaIbHON eI TeNbHOCTH.

10. B kxypce npencTaBiieHbl COBPEMEHHbIE HANPABICHUS Pa3BUTHUA XUMUYECKOW HayKU U

TCXHOJIOTHH.



11. B kypce HalIM OTpa)KeHNUE OCHOBHBIE CO/ICPKATEIbHBIC TUHUU:
o «Bewiecmeo» — 3HaHUS O COCTaBE, CTPOCHUHU, CBOHCTBaX ((PU3MYECKHX, XUMHUYECCKUX H

6I/IOHOFI/I‘-ICCKI/IX), HaxOXJACHUHA B IIPUPOAC U MTOITYYCHHUU BaXHEUIIINX XUMHYCCKUX BCIIICCTB,

o «Xumuueckasn peakuua» — 3HAHUA O IPOUCCCAaX, B KOTOPBIX IMPOSABIAIOTCA XHUMHWYCCKUC

CBOMCTBaA BCIICCTB, YCIOBUAX UX IMPOTCKAHUA U crocob6ax YIIpaBJIICHUA UMH,

o «Ilpumenenue eewjecme» — 3HAHHUS B3AMMOCBSI3M CBOWCTB XHMHWYECKUX BEIECTB,
HauOoJiee  HUCIOJIB3YyeMbIX B OBITY, TNPOMBIIUIEHHOCTH, CEIbCKOM  XO3SICTBE,

3JIpaBOOXPaHEHNUH U Ha TPAHCIIOPTE;

o «f3pIK Xumuu» — CHCTEMA 3HAHMA O BAXHEUIIMX MOHATUAX XHMHUU M XUMHUYECKOU
HOMEHKJIaType HeopraHudeckux u opranuueckux semectB (MIOIIAK u TpuBuanbHOi);
BJIaJICHHE XMMHUUYECKON CUMBOJIMKON U €€ OTpa)K€HUEM Ha MUCbME, —XUMHUYECKUMH 3HAKaMU
(cumBomamu), (GopMyNBl M ypaBHEHHS, a TaKKe MpaBuiia MepeBoaa WHMOOPMAITIU ¢ POJHOTO

S3bIKa Ha J3bIK XUMHWHU U O6paTHO.

MecTo npeaMera B y4eOHOM IIaHe

Kypc xumun B cpenneil mkose npeaycMmarpuBaercs denepaibHbIM TOCyIapCTBEHHBIM
o0Opa3oBarenbHBIM CTAaHAAPTOM KaK COCTaBHas 4acTh HpeaMeTHoW oOmactu «EctecTBeHHO-
Hay4HbIE TPEAMETHI».

XuMus BKIIIOYEHA B paszzen 0a3ucHOro yueOHOro IuiaHa cpemHeil mkomsl «CoaepxaHue,
(dbopMupyemMoe ydacTHUKaMU OO0pa30oBaTelbHOrO IMpoliecca», MO3TOMY OOydaromuecs MOTYT
BBIOpaTh XHMMHIO Kak Ha 0a30BOM, TaKk M Ha YDIyOIEHHOM YypOBHE HIJIM €, B KayecTBe
aJIbTEPHATUBBI BBIOPATh MHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHMEY.

B 0a3zucHoMm y4yeOHOM IiaHe 0011e00pa30BaTeIbHBIX OpPraHU3alUil M3ydeHHEe XUMUU
npoBoauTcsa u3 pacu€ra 1 yac B Hemento (70 yacoB 3a /1Ba rofa oOyueHUs), B COOTBETCTBUU C
KOTOpBIM U paszpaboTaHa naHHas pabodas mnporpamMma IO XUMHH JIS CPEOHEro OOIIero
oOpa3oBaHus Ha 6a30BOM ypPOBHE.

JInYHOCTHBIE, MeTanpeAMeTHbIE U NPeAMeTHbIE Pe3yJibTaThl 0CBOCHHA Kypca
OOyuenue XMMHH B CpeHEH Iikojie Ha 0a30BOM ypOBHE MO JIAHHOMY KypCy CIOCOOCTBYET
JOCTIKEHUIO OOYYAIOIIUMHUCS CIEAYIOIIHNX JIUYHOCHIHBIX PE3YIbHAMOE.
1) dyBcTBa TOPIOCTH 3a POCCHICKYI0 XHMHYECKYI0 HAayKy M OCO3HaHHE POCCHICKOM

Ppa)KHaHCKOﬁ UACHTUYHOCTU — 6 L]eHHOCMHO'OpueHmaLIMOHHOIZ cqbepe;

2) OCO3HaBaTb HCOGXOI[I/IMOCTB CBOEM MO3HABaTeIIbHON JESITEeIPHOCTH U YMCHHUC YIIPABJIATH CHO,

TOTOBHOCTh M CHOCOOHOCTH K CaM006p8.30BaHI/IIO Ha NPOTAKCHUUN BCel KH3HHU,; IOHUMAaHHUuC
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3)

4)

BRXHOCTH HENPEPHIBHOTO 00pa3oBaHMsA Kak (HaKTOpy YCHEUIHOW mNpo¢ecCHOHATBHOW U

OOILECTBEHHON NEATENbHOCTH; — 6 NO3HasamenbHoli (KOTHUTUBHOM, MHTEIUIEKTYalIbHOM)

chepe

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY AajbHEWIIEeH 00pa30BaTeIbHON TPACKTOPHU WIH Cephl

podeCCHOHANBHON JCSITETLHOCTH — 68 mpyo0osoll cepe;

HENPUATHE BPEIHBIX TNPHUBBIYCK (KypeHHs, YIOTPEONEHHs ajKoroJii M HAapKOTHKOB) Ha
OCHOBE 3HAaHUH O TOKCHMYECKOM M HAapKOTUYECKOM JIeHCTBUU BEUIECTB — 8 cghepe

300po8bechepedceHUs U Oe30naAcCH020 00Pa3a HCU3HU;

Memanpeomemuvimu pe3yivmamamu OCBOCHUS BBINYCKHUKAMHU CPEJHEM IMIKOJBI Kypca

XUMHU SABIISAIOTCA:

1)

2)

3)

4)

UCnoniv306anie OCHOBHBIX METOJIOB TO3HAHHS (ONpe/eicHHEe HWCTOYHUKOB YYCOHOW W
Hay4HOU MH(OpMalKK, NOJydeHHe 3TON nHpopMaIy, e€ aHaJIu3, U YMO3aKIIOUEHHUS Ha €T0
OCHOBE, W3TOTOBJICHWE W Tpe3eHTaus WHOOPMAIIMOHHOTO TIPOJYKTa; IPOBEICHHE
OKCIIEPUMEHTa, B TOM 4YHCIE W B TIPOIECCe HCCIICAOBATEIIbCKON  JCSITEITLHOCTH,
MOJICIMPOBAHUE HM3y4aeMbIX OOBEKTOB, HAONIONEHWE 3a HUMH, MX H3MepeHue, (uKCcaIms
pEe3ynbTaTtoB) W WX HpuMeHeHue Ui TOHMMAaHHS Pa3IMYHBIX CTOPOH OKpPYKaroIiei

JIEMCTBUTEIIFHOCTH,

éna0erue OCHOBHBIMU HUHTCIUICKTYAJIbHBIMU OIICpalusaAMU (aHanm U CHUHTE3, CPABHCHUC U
CHUCTCMAaTu3alus, 0606HI€HI/IC N KOHKpETHU3alus, KJ'IaCCI/I(bI/IKaI_[I/IH KU IIOMCK aHaJIOIroB,
BBIABIICHHUE IMPUYUMHHO-CIICACTBEHHBIX CB?I3€I‘/‘I, (bOpMyJ'IHpOBKa THUIIOTE3, HMX IIPOBCPKa H

(bopMyITUpOBKa BBIBOJIOB);

nosnanue 0OBEKTOB OKpYyXKaromiero Mupa B IUIAHEC BOCXOXIACHHA OT a6CTpaKTHOFO K

KOHKPETHOMY (OT OOIIEro Yepe3 YacTHOE K AMHUIHOMY);

CNnoCcoOHOCMb BBIIBUTATh UJIEH U HAXOJUTh CPEACTBA, HEOOXOAMMBIC [T UX JIOCTHIKEHUS;

5) ymenue GopMyTUpOBATH IETH U ONPEACIATH 3a8]]a4d B CBOCH MMO3HABATEIBHOM JIEITEIbHOCTH,

6)

ONPpCACIIATE CPECACTBA IJIS O CTUKCHUA enen u peuIeHus 3a1a4,

onpedensimsy ~ pa3sHOOOpa3Hble  MCTOYHMKH  TOJXYYEHHUS  HEOOXOJMMOW  XMMHMUYECKOMH
nH(POpPMALIUY, YCTAHOBJICHHE COOTBETCTBHMS COJEpKaHUS U (OPMBI IpPEICTABICHUS

MH(POPMALIMOHHOTO MPOIYKTa ayAUTOPHUH;



7)

8)

9)

YMenue TPOAYKTUBHO OOIIAaTbcs U B3aUMOJCHCTBOBarb B IPOLIECCE COBMECTHOM
NEeATEIbHOCTH, YYUTHIBATH MO3UIUH APYIMX YYAaCTHHKOB JESATEIBHOCTH, 3(PPEKTUBHO

pasperiath KOH(IHKTHL;

20mMO6HOCMb K KOMMYHUKAIIUU (HpeIICTaBJIﬂTI) PE3YIbTAThL COOCTBEHHOM IN0O3HABATEIHFHOMN

ACATCIIBHOCTH, CJIbIIIATh U CJIYIIATh ONIIOHCHTOB, KOPPCKTUPOBATH CO6CTB€HHYIO HOSI/IIII/IIO);

VMeHUue WCIOIb30BaTh CpeICcTBA WH(OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHMA
(manee — UKT) B pereHnr KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX ¥ OPTaHU3AIIMOHHBIX 33189 C
cobmoneHneM  TpeOOBaHWUU  APrOHOMHUKH,  TEXHUKH 0E€30IaCHOCTH, TUTHEHEI,

pecypcocOepexeHnsi, MPaBOBBIX U ATHUECKUX HOPM, HOPM UH(GOPMAIIMOHHOM 0€30MMacHOCTH;

10) 81a0eHue A3LIKOBEIMU Cp€acTtBaMu, B TOM YHCJIC U A3BIKOM XUMHUHU — YMCHHE SICHO, JIOTUYHO

¥ TOYHO H3JIaraTb CBOXO TOYKY 3PpCHUA, NCII0JIb30BaTh aICKBATHBIC A3BIKOBBEIC CPCACTBA, B TOM

YlClie ¥ CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (JOPMYIIbI U YpaBHEHHUS).

Hpedmemublmu pesyiomamamu N3y4CHUS XUMHUHA HaA 0azoBoM YPOBHE Ha CTYIICHHU CPCIAHECTO

0011ero 00pa3oBaHUS SBJISIOTCS CICAYIONINE PE3YIbTaThI.

1.

B no3naBaresibHOM cdepe:

3Hanue (nOHUMaHue) TEPMHUHOB, OCHOBHBIX 3aKOHOB M BaXHEHIIMX TEOpHHA Kypca

OpraHUYeCcKOM M 00IIeH XUMHH;

YyMeEHUe Ha6J'IIOI[aTB, OITKMChIBATh, (bHKCHpOBaTB PE3YAbTAaThl U ACJIAaTh BBIBOJbI HaA OCHOBE
JACMOHCTPALIMOHHBIX U CaMOCTOATCIIBHO HpOBeI[éHHBIX OKCIICPUMCHTOB, UCIIOJIB3Ys JISA 3TOT'O

POIHOM (PYCCKUI MM MHOM) SI3BIK U SI3BIK XUMUU;

ymernue KJ'IaCCI/I(I)I/II_[I/IpOBaTL XUMHUUYCCKUEC DJICMCHTEI, ITPOCTBIC BCIICCTBA, HCOPTAHUYCCKUC U

OPraHU4YeCKUEC COCAUHECHUA, XUMHUYCCKHUE ITPOLECChI,

ymernue XapaKTepu3oBaTb 06].].[1/16 CBOﬁCTBa, MOJIYYCHUC U IIPUMCHCHUC HU3YUCHHbBIX KJIACChI

HCOPraHNYCCKUX U OPraHUYICCKUX BCIICCTB U UX BaKHEHIIINX HpeHCTaBHTeHCﬁ;

onucslednb KOHKPCTHBIC XUMHUUYCCKHE PCAKIUU, YCIOBUA HX MNPOBCACHUSA U YIIPABJIICHUA

XUMHUYCCKUMH IIPOUCCCAMMU,

ymernue  IIPOBOAUTH CaMOCTOSITEIbHBIA ~ XHMHUYECKHMN OKCIICpUMCHT U Ha6JHOI[aTB
,Z[eMOHCTpaI_II/IOHHHﬁ SKCIICPUMCHT, (I)I/IKCI/IpOBaTL pe3yinbTaTtbl W [ACJIaTb BBIBOAbBI U

3aKJIIOYCHHUA IO PEe3yIbTaTaM,



1. npocHo3upoeamds CBOICTBa HCU3YYCHHBIX BCUICCTB 110 aHAJIOT'UU CO CBOMiCTBaMU HU3Y4YCHHBIX

Ha OCHOBC 3HaHHUA XUMHUYCCKHUX 3aKOHOMepHOCTeI7I;

8. ompedensmv WCTOYHHKM XWMHUYECKOW HH(POpMANWU, TOIy4aTh €€, NMPOBOAUTH aHAIU3,

M3TOTABIMBATh HHPOPMAITMOHHBINA IPOIYKT U MPECTABIATH €T0;

9. ymemv nonvzoeamwvca o0Os3aTENBHBIME  CHPAaBOYHBIMU Marepuanamu: llepuonnueckoit
cucteMod  xumuueckux  anemeHtoB  JI. . MenneneeBa, Ttalmuueld  pacTBOPUMOCTH,
QJICKTPOXUMHUUYCCKHUM PIAAOM Hal'IprKeHI/Iﬁ MCTAJJIOB, PAAOM IJICKTPOOTPULATCIBHOCTU — IJIA
XapaKTePUCTUKHN CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XUMHUUYECKHUX eMeHToB |—IV mepuomon

n O6pa30BaHHI)IX HUMHU MPOCTBIX U CIOKHBIX BCHICCTB;

10. ycmanosnenue 3aBUCUMOCTH CBOMCTB ¥ TPUMEHEHHS BaXHEWIINX OPTaHUYECKHX
COEIMHEHUI OT UX XMMHUYECKOTO CTPOEHHUS, B TOM YHCIIE U OOYyCIOBICHHBIX XapaKTepOM 3TOTO

CTpoeHus (TpeIeTbHBIM WIH HETIPEISTbHBIM) M HATHIHeM (DyHKIIHOHATHHBIX TPYIIIT;
11. mooeruposarue MoIEKyl HEOPTAaHUUECKUX U OPTaHUYECKHUX BEIECTB;

12. nonumanue XAMHYECKOW KapTHHBI MHUpa KaK HEOTHEMJIEMOW YacTH IIEJIOCTHON HaydHOU

KapTUHBI MUpA.

. B 1eHHOCTHO-OpHeHTALIMOHHOW cepe — dopMUpoBaHUE COOCTBEHHOMW MO3UIMHU TIPH
OIICHKE TOCIIEIICTBUI Il OKPY)KAIOIIeH Cpelbl JCATSIHHOCTH 4YeJOBEKa, CBS3aHHOW C

MIPOU3BOJICTBOM U MEPEPadOTKON XMMHUUECKHX TPOAYKTOB;

1. B TpynoBoii cdepe — nposedenue XUMHUECKOTO SKCIEPUMEHTA; pa3éumue HABBIKOB
y4eOHOM, MPOEKTHO-UCCIEOBATEIbCKON U TBOPUECKOM JESATENbHOCTH MPHU BHITOJHEHUH

HUHAUBUAYAJIIBHOI'O ITPOCKTA 10 XUMHUU;

IV. B cdepe 310poBoro odpasa Ku3zHU — cob00eHue TIPaBuil 0€30MacHOro OOpaIIeHus ¢
BEIIECTBaMH, MaTepUallaMH; OKa3aHWE IEPBOM MOMOIIM IMPH OTPABICHUIX, OXKOTaxX M
TpaBMaXx, MOJYYEHHBIX B pe3yJabTare HapyIIEHUS MPaBUI TEXHUKH O€30MacHOCTU TpU

paboTe ¢ BelecTBaMU U 1JabOpaTOpPHBIM 000PYIOBAHUEM.

Il. O0s13aTesbHBINE MUHUMYM CO/IePKAHUS
Conepxanne xkypca. 10 knacc. bazoBblii ypoBeHb
Teopua cmpoenua opeanuueckux coeounenuni A. M. Bymnepoea. IlIpeomem
opzanuueckou xumuu. Opeanuueckue 6ewecmea: NPUPOOHble, UCKYCCMEEHHbBIE U

cunmemuyeckue. QOcobennocmu cocmaea u CMPOEHUsl OpcaHU4YeCKUx eeugecme.
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Bumanuzm u e2o kpax. I[lousmue 06 yeneeodopodax.

OcCHOBHBIE  MOJIO)KEHMSIT TEOPHM  XMMHM4YeCKOoro crpoenuss byrtieposa.
BanentHocts. CrpykrypHble (OpMYITsl — TMOMHBIE M cokpauiéHnble. [Ipocteie
(omuHapHBIE) M KpaTHble (IBOMHBIE U TpOWHbIE) cBA3U. M3omepel u uzomepus.
B3aumHoe BIMsSHUE aTOMOB B MOJIEKYIIE.

Hemoncmpayuu. Hexotopsie o0II1e XUMHUYECKAE CBOMCTBa OPraHMUECKUX BEIIECTB:

WX TOpPEHHE, IUIaBJieHHe W oOyriuBaHue. Mojenu (IapoCTepKHEBbIE U 0ObEMHBIC)

MOJIEKY1 OPraHMYECKHX COEAMHEHUN pa3HbIX KiaccoB. OImpeneneHrue 3I1eMEHTHOTO

COCTaBa OPraHNYECKUX COCTMHECHUH.

Jlabopamopnwie onvtmot. VI3roToBIICeHHE MOJIEIIEH OPraHUYECKUX COETMHEHUM.

YriieBoaopoabl M UX NPUPOIHbIE HCTOUYHUKHU

IIpenenbHbie yrieBoaopoabl. AJikanbl. OnpeneneHue. [oOMOIOrn4ecknii psl aJlKaHOB M €r0
obmas ¢dopmyna. CrpykTypHas u3zoMepus yriaepomHodl memu. Pamukansl. Homenkmartypa
aJIKaHOB. XMMHYECKHE CBOICTBa aJKaHOB: TOPEHHE, peaKlUu 3aMelleHus (rajJoreHHpoBaHue),
peakuus pa3iokKeHHus MeTaHa, peaklus JeruIpUpPOBaHUS dTaHa.

HenpeneabHble yrieBOAOPOAbl. AJIKeHbI. OTWIEH. [OMOJIOTMYECKMH psif  aJKEHOB.
Howmenknarypa. CrpykrypHas uzomepus. [IpoMbIIIEHHOE MOTYyYEHHE AQJIKEHOB: KPEKUHT M
JNEeTUPUPOBAHUE aJIKaHOB. Peakius [erujaparaluu STaHOJa, Kak J1a0opaTopHbI crnocod
MOJIy4E€HHsS] 3THJICHA. Peaknum mnpucoenuHeHus: ruaparanus, THIPOTraJOr€eHUPOBAHUE,
rajoreHupoBanue, noauMmepuszauuu. IIpaBuno  MapkoBHuKOBa.  OKHCIEHUE  AJKEHOB.
KadecTBeHHBIE peakly Ha HETIPEAEIbHbIE YITIEBOAOPOIBI.

Anxanuennl. Kayuykm. Homenxnarypa. ConpsokéHHble aueHbl. byraguen-1,3, u3ompeH.
Peakmus JleGenmeBa. Peaknuu mnpucoeauHeHus — ankagueHoB. Kaydyku: HaTypajgbHBIH,
cUHTeTH4Yeckue (OyTaaueHOBBIN, H30TPEHOBBIN). Bynkanuzanus kayuyka. Pesuna. D60HUT.
Aaxkunbl. O0Ias xapakTepucTUKa romosiorudeckoro psiaa. CrocoObl 00pa3oBaHUsS Ha3BaHMIA
AIKWHOB. XHMHYECKHE CBOMCTBA  alleTWJIEHA: TOPEHUE, PpEeaKUUu IPUCOECAUHEHUS:
TUAPOTaIOreHUpPOBaHKE, TalOreHUpOoBaHue, ruapataius (peakius Kydeposa), — ero noiayueHue
Y IpUMEHEeHre. BUHWIXIOpUA 1 ero noauMepu3anus B NOJUXIOPBUHUIL.

Apenbl. beH3071, Kak NpeACTaBUTENb apOMaTHYECKUX YIIIEeBOA0POAOB. CTpOEHUE €ro MOJIEKYIIbI
U CBOHCTBa (hU3MYECKME W XHMHUYECKHE CBOWCTBA: TOpPEHHUE, pEeaKIMH 3aMelleHUs —
raJioreHupoBaHue, HuTpoBaHue. [lonyuenue u npumeHeHne OeH301a.

Ipuponnbiii 1 nmomyTHbId ra3wbl. CocraB nmpupoaHoro raza. Ero HaxoxaeHue B TPHUPOJE.
[IpenmyrecTBa MPUPOAHOTO Ta3a Kak TOIIMBA. XHUMHUYECKas MepepadoTKa MPHPOJHOTO rasa:

KOHBCpPCUs, MUPOJIN3S. CuHTE3-Ta3 U €T0 IMPUMCHCHHC.
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[TomytHbie rassl, ux coctaB. IlepepaboTka momyTHOTO rasa Ha (pakLUuu: CyXOH ra3, mpomas-
OyTaHOBasi CMeCh, T'a30BbIi OCH3UH.

HedT1s n cnocods eé nepepadorku. CocraB HehTH 1 €€ mepepaboTKa: MEeperoHKa, KPEKHHT,
pudopmunr. Hedrenpoaykrsl u ux nonydeHue. [loHstne o6 okTaHOBOM 4mcie. XUMHUYECKUE
CTIIOCOOBI MOBBIIICHHUS KadyecTBa OEH3MHA.

Kamennblii yronp u ero mepepadorka. KokcoBaHune KaMEHHOIO YIS M €ro HpPOAYKTHI:
KOKCOBBIW T'a3, aMMHa4Has BOJA, KAMEHHOYTOJIbHAsI CMOJIa, KOKC. ['a3uduKanms KaMeHHOTO YIJIsl.
Jemoncmpayuu. lTopeHue mpeneiabHbIX W HENPENeNbHBIX YINIEBOJAOPOAOB: METaHa, 3TaHa,
arierusieHa. KauecTBeHHblE peakIMM Ha HeNpeneiabHble YIIEBOJOPOIbl: 00eclBEeUYNBaHUE
STUJIEHOM M aleTHJIEHOM pacTBOpPOB IepMaHraHara Kajnuss U OpoMHOU Bozabl. OTHOIIEHHE
OeH301a K 3TUM okucnutesm. [erunparanus stanona. ['maponus kapouaa kanbius. Komiekuun
«Hedts u HedTenpoaykTs», «KaMeHHBIN yroib U MPOAYKTHl €ro mepepadoTkmy, «Kayaykmy.
Kapra none3npix uckonaeMoix PO.

Jlabopamopnwie onvimer. OOHapyXeHHE MPOIYKTOB ropeHusi cBeud. lccrmemoBanue cBONCTB
Kay4qyKOB.

Kuciopoa- u azorcoaepxaiue OpraHu4eckue coeJuHeHus!

Onnoaromuble cnuprthl. Onpenenenne. @DOyHKUMOHAIbHAS  THAPOKCHIIbHASA  TPYIIIA.
lTomonormueckuii  psa  OpedenbHBIX OJHOATOMHBIX  CHUPTOB. M3oMepus  MOJIOKEHHS
(GbyHKIIMOHATBHOUM Tpynmbl. BomopoaHas cBs3b. XMMHUYECKHE CBOWCTBA CHUPTOB. AJIbICTHIHAS
rpynna. Peakuust stepudukanuu, cioxusie d3¢upsl. [Ipumenenue cnuproB. JlelicTBue
METHUJIOBOTO M 3TUJIOBOTO CIIUPTOB HA OPTAHM3M YEJIOBEKA.

MHoroaroMHble CIUPThI. DTUIICHITIMKOJIb, KAK [IPEICTABUTENb JBYXaTOMHBIX M IJIMLEPHH, KaK
MPEACTABUTENb TPEXATOMHBIX CcIUPTOB. KauecTBeHHAs: peaklusi HA MHOTOATOMHBIE CIIUPTHI, UX
CBOIiCcTBa, mony4yeHue u npumeHenue. [loustue 06 antTudpuszax.

®enou. Ctpoenue, moiydyeHue, CBOMCTBA U MpUMeHeHue ¢eHona. KauyecTBeHHbIE peakiuu Ha
(denon. BzauMHoe BIMsHKE aTOMOB B MOJIeKy/e eHoma.

Aabaernabl U KeTOHbL. Dopmanbaeru] M aueTanbIeruj, Kak IpeICTAaBUTENId allbJIETUOB,
cocTaB MX MoJieKyl. DyHKIMOHalIbHAsg KapOOHWIbHas rpynmna. KauecTBeHHbIe peakiuu Ha
anpaeruapl. CBoiicTBa, MOMydeHUE U MpUMEHEeHHe (opMalbAeruia u amneraibaeruja. Peaxum
MOJIMKOHIEHCAMU A7 popManbaeruia. [loHsTue o keToHax Ha MpUMepe alleToHa.
KapG6onoBbie kmcaoTbl. [OMONOTHYECKHMI psIl TPeeTbHBIX OIHOOCHOBHBIX KapOOHOBBIX
KucinoT. JKupHble KapOOHOBBIE KHUCJIOTHL. XHMMHUYECKHE CBOWCTBA KAapOOHOBBIX KHCIOT.

[losnyuenue u npuMeHEeHNE MypPaBbUHON U YKCYCHOM KUCIIOT.
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Caoxubie 3¢pupbl. Kupbl. Peakius srepudukanmm. Croxssie 3¢upsl. JKUpbl, UX COCTaB U
ruApoan3 (KUCIOTHBIN U 1mienouHol). Mbuta. TunpupoBaHue sKupos.

YraeBoabl.  YrieBonel.  Mosocaxapuabl.  [mioko3a  kak  anprermpocnupr.  CopOur.
MonouHokucnoe u  cnuproBoe  Opoxenue. Dortocunre3. [Qucaxapunsl.  Caxapo3sa.
[Tonucaxapuapl: Kpaxmain, LEJUII0I03a.

AMHHBI. AMUHOTpyIa. AMUHBI IIpeJieNibHbIEe U apoMaTnieckue. AHuIuH. [lonyuenue aMUHOB.
Peakuus 3ununa. XuMuyeckue CBOMCTBA U MPUMEHEHUE AMHHOB.

AMHMHOKHMCJIOTbI. AMHMHOKHCIIOTBI, COCTaB HX MOJEKYl W CBONCTBA, Kak aM@OTEpHbIX
OpraHMYeCKUX CcoeIMHEHUH. [NuIuH, Kak [peacTaBuTeNb aMHHOKUCIOT. [lomyueHue
MOJIMIIETU/IOB peaklMed MoJIMKOHIeHcauuu. [IoHsTHe 0 MenTUIHOM CBS3H.

Beakn. Crpoenue Moinekyn O€lIKOB: MEpBUYHAs, BTOPUYHAs M TPETHYHAs CTPYKTYPHI.
KauecTBenHble peakiuy Ha O€IKU, UX THAPOIN3, IeHaTypaluus U OHoiorudeckue QyHKIum.
Jemoncmpayuu. Tlonyuenue anpIeruioB okucieHueM cnuprtoB. KauecTBeHHass peakuus Ha
MHOTOAQTOMHBIE CIUPTHI. 3aBUCUMOCTh PAaCTBOPUMOCTH (eHolla B BOJE OT TEMIIEpaTyphl.
BsaumopeiictBue ¢ 6pomHoit Bogoi u xyopunom sxenesa(lll), kak xayecTBEHHBbIE peakIMu Ha
(denon. Peakiuu cepeOpstHOTO 3epKajia M CO CBEXKEMONydeHHBIM TuapokcuaoMm memu(ll) mpwu
HarpeBaHuH, KaKk KaueCTBEHHbIE peaklMu Ha anpaerugpl. OOpas3ibsl MypaBbUHOM, YKCYCHOM,
MaJIbMUTUHOBOM U CTE€APUHOBOM KUCJIOT U UX PACTBOPUMOCTH B BOZAE. AJIbJIETUIHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CIIHPTOB IJIIOKO3bI B peakiuu ¢ ruapokcugaom  meau(ll).
Wnentuduxanus kpaxmana. KauecTBeHHbIE peakiuu Ha OEIKH.

Jlabopamopnuie onvimbi. CpaBHEHUE CKOPOCTU HCIAPEHUs BOJbI U 3TaHONA. PacTtBOpuMOCTH
IMLEpUHA B BoAe. XMMUYECKHE CBOWMCTBA YKCYCHOM KUCIOTHI. OnpeneiaeHue HenpeaeabHOCTH
pacturenbHOro Macia. Mpentudukanus Kpaxmaia B HEKOTOPHIX MPOAYKTaX IMHTAHMS.
N3rotoBrieHne KpaxMainbHOro Kieiictepa. WM3roroBiaeHue Mojene MOJIEKYd aMHHOB.
N3roToBiieHrne MOAEIN MOJIEKYJIbI [JIUILIMHA.

Ilpakmuueckasa paboma. nentudukanys opraHuueCKuX COSTUHEHUM.

Opranuyeckasi XumMusi 1 001IECTBO

Bbuorexnonorus. Ilepuonsl e€ pazButus. Tpu HampaBieHHs OMOTEXHOJIOTHH: TeHHas (Win
TeHEeTUYeCKas) WHKECHEPUs; KIIeTOUHas WHXKeHepus; Ouoornueckas WHXeHepus. [ eHeTudecku
MonudpunupoBanueie opranm3dmbl (IMO) wu  TpaHncrenHas mnpoxayknus. KiionupoBaHue.
NmMobunuzoBaHHble (DEPMEHTHI U UX IPUMEHEHHUE.

Ionumepsl. Kinaccuduxanus noaumepoB. HMckyccTBeHHbIE TOIMMEPHI: LEUTYION I, alleTaTHbIHI

mENK, BUCKO3a, eiodaH.
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Cunrernyeckue nojaumepsl. [losmMmepusanus U NOJMKOHJIEHCAIMS, KaK CIIOCOOBI MOJIyYEHUS
nonumepoB. CunTeTHuyeckue Kaydyku. Ilomwctupon, TeduoH W TOMMBUHWIXJIOPUA, Kak
npeacTraBuTeNn miactMace. CHHTETHYECKUE BOJIOKHA: KallpOH, HAUIIOH, KEBJap, JIAaBCaH.
Hemoncmpayuu. Konekuuy KaydyKkoB, INIACTMACC, CHHTETUYECKUX BOJIOKOH M U3JEJINN U3 HUX.
@depMEeHTAaTUBHOE PA3JIOKEHUE IIEPOKCHIA BOAOPOJA C IIOMOLIBIO KaTajgasbl CBEXEHATEPTHIX
MOPKOBU WJIN KapToQes.

Jlabopamopnusie onvimopi. O3HaKOMIICHHE € KOJUIEKLIUAMU KaydyKOB, I1JJACTMAcCC U BOJIOKOH.

Ilpakmuueckaa paboma. PacriozHaBaHME IIACTMACC U BOJIOKOH.

Conep:xanue kypca. 11 knacc. ba3oBblii ypoBeHb
CTpoeHue BelecTB
OcHoBHbIe cBeleHUs1 0 crpoeHuHM aroma. CTpoeHue atoma: cocCTaB siapa (HYKJIOHBI) U
aNeKTpoHHast oOojyouka. [lonsitue 00 wu3oTomax. [loHATHE O XWMHMUYECKOM »JJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsJIOM Spa.
Ilepuonuyeckasi cucrema xXumMudeckux 3iemeHToB JI. U. MeHnjesieeBa B cBeTe cBeTe YYeHHUS
0 cTpoenun aroma. Ousznueckuii cMbich npuHATol B Tabmuue 1. M. MenaeneeBa CHMBOJIMKHY:
MOPSAKOBOIO HOMEpPA 3JIEMEHTa, HOMEepa NepHoAa M HoMepa rpynmnbl. [IoHsATHE O BaJIeHTHBIX
anekTpoHax. OToOpaxeHne CTPOCHUS NEKTPOHHBIX 000JI0U€K aTOMOB XMMHUECKHUX 3JIEMEHTOB C
MTOMOIUIBIO AIIEKTPOHHBIX U 3IEKTPOHHO-TpapUUecKUx GOpMYIL.
OObsicHEeHHE 3aKOHOMEPHOCTEW W3MEHEHHsl CBOICTB »HJIEMEHTOB B IMEpPHOJAX U TIpyIIax
MIEPUOINYECKON CUCTEMBI, KaK CIEACTBUE UX AIEKTPOHHOTO CTPOECHUS. DJIEKTPOHHBIE CEMENCTBA
XUMUYECKUX IEMEHTOB.
CpaBHenue Ilepuoanyeckoro 3aKk0Ha M TEOPUU XUMHUYECKOro cTpoeHusi Ha ¢uiocodckoi
OCHOBE: IPEANOChUIKM OTKpbITUA [leproanueckoro 3akoHa U TEOPUM XMMHMUYECKOTO CTPOEHUS
OPraHMYECKUX COEIMHEHUU; POJb JIMYHOCTM B HCTOPUM XHMHUH,; 3HAUCHHUE NPAKTUKU B
CTAHOBJICHUU U PA3BUTUU XUMUYECKUX TEOPHIl.
HNonHasi xXuMHYecKasi CBA3b M HOHHbIE KPUCTANINYECKHE PeléTKU. KaTHOHBI M aHUOHBL: UX
3apsapl U KiIacCU(HUKAIUSA 10 COCTaBy Ha MpocThie U crnoxkHeie. [IpencraBurenu. [lonstue 06
MOHHOW XHMHYecKoil cBsi3u. VoHHas KpucTauMueckass pemérka U (Qu3udyecKkue CBOMCTBa
BEIIECTB, 00YCIIOBJICHHBIE ITUM CTPOCHHUEM.
KoBajieHTHast XMMHMYeCKasi CBSiI3b. ATOMHBIE M MOJICKY/JISIPHbIe KPHCTAINYeCKHe
pemiéTku. [loHATHE O KOBAJIEHTHOU CBSI3U. DIEKTPOOTPHULIATENLHOCTD, HEMOJIAPHASA U MOJIspHAs
KOBaJIeHTHBIE CBs3U. KpaTHOCTh KOBalneHTHOW CBsA3U. MeXaHW3Mbl 00pa30BaHUSI KOBAJICHTHBIX

CBsI3eii: OOMCHHBEIN U JOHOPHO- aKHeHTOpHLIﬁ. HOJ’IHpHOCTB MOJICKYJIBI, KaK CJICACTBUC
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MOJISIPHOCTH CBSI3M M T€OMETPUM MOJIeKYbl. Kpucraminueckue pemeéTkd ¢ 3TUM TUIIOM CBSI3H:
MOJICKYJISIpHBIE W aTOMHble. @DuU3MuecKue CBOMCTBAa BEIIECTB, OOYCIOBICHHBIE THUIIOM
KPUCTAJTINYECKUX PEIIETOK.

Mera/uinveckass  cBs3b. lloHsATHE O  METAUIMYECKOM CBSI3M W METALIMYECKUX
KPUCTAIUIMYECKUX  pemérkax. @Dusznueckue CBOWCTBA METAUIOB HAa  OCHOBE ux
KPUCTAJLIMYECKOTO CTPOEHMs. lIpuMeHeHne MeTalsioB Ha OCHOBE MX CBOWCTB. UEpHBIE M
[IBETHBIC CILJIABHI.

Bonopoanasi xummn4eckasi cBsi3b. MEXMOJIEKYJISIpHAsE U BHYTPUMOJIEKYISIPHAST BOJOPOJIHBIE
CBSI3U. 3HAYCHUE MEKMOJIEKYISIPHBIX BOJOPOIHBIX CBS3€H B MIPUPOJIE U KU3HU YETIOBEKA.
MMonumepsbl. [lonydeHne MNOJIUMEPOB pPEAKUUSAMU TOJUMEPU3AUUA M TOJUKOHACHCALIMH.
Baxuelinme npencTaBUTENH IUIACTMAcC M BOJIOKOH, UX MOJIyYEHHE, CBOWCTBA U MPUMEHEHHE.
[ToHsiTHE O HEOPraHMYECKUX MOJTUMEPAX U UX MPEACTABUTEINH.

Jucnepcublie cucremsbl. [lonarue o aucmnepcHol ¢daze U IUCIIEPCHOHHONW cpene. ArperaTtHoe
COCTOSIHME pa3Mep dvacTull (a3bl, KaK OCHOBa I KJIACCH(UKAIUKM JTUCIEPCHBIX CHUCTEM.
OMYIIbCUH, CYCTICH3UH, adpPO30Jd — TPYIIbI TPYyOOJIUCIIEPCHBIX CHCTEM, HX IPEICTaBUTEIH.
30411 ¥ TeNIi — IPYyINIbl TOHKOJMCIIEPCHBIX CUCTEM, UX npeactaButenu. [lonaTue o cuaepesuce u
KOAryJsiLuH.

Hemoncmpayuu. Ilepuonuueckoid cucteMbl xumuueckux snemeHToB J[. M. MenpeneeBa B
pa3nuuHbIX popmax. Moaenb HOHHOM KPUCTAIIMYECKOM PEIIETKU Ha IPUMEpE XJIOpua HaTpHsL.
MuHepalibl ¢ 3TUM THUIIOM KPUCTAJUTMYECKON PEIIETKOM: KaIbIUT, FajJuT. MoJenu MOJICKYISIpHOM
KPUCTAJUIMYECKOM PEIIETKH HA IPUMEPE «CYXOro JbJa» WA M0JIa U aTOMHON KPUCTAIIIMYECKOU
pelmETKY Ha IpuMepe anmasa, rpadura win kBapua. Mojenb MoJisipHOro oobéMa raza. Moaenu
KPUCTAJUNIMYECKUX PEIIETOK HEKOTOpbIX MeTawioB. Koslekuuu 00pa3loB  pazIudHbIX
TUCHepCHBIX cucTeM. CHHEPE3UC U KOAryIsIIusl.

Jlabopamopnvie onvimei. KOHCTpyHpPOBAaHHE MOJEIM METANIMUYECKOM XUMHUYECKOW CBS3H.
[TonyueHnue KOJIJIOMIHOTO pacTBOpa KypUHOTO Oelika, MCCIEIOBAaHUE €r0 CBOWMCTB C MOMOIIBIO
JIa3epHOM YKa3KU M MPOBEACHHE €ro JeHarypauuu. [lonydyeHne sMylbcuy pacTUTENIBHOTO Macia
u HaOmoneHue 3a e€ paccioeHueM. [lonydyeHue CYCHEH3UM «H3BECTKOBOTO MOJIOKa» U
HaOmroeHue 3a e€ ceIMMEeHTaINeH.

XuMHYeCKHEe peaKkum

Kaaccndukanus xumMuyeckux peakiuii. AnnoTponusanus 1 U30Mepu3alus, Kak peakiun 6e3
W3MEHEHHUs COCTaBa BemecTB. AioTpornus u e€ mpuuuHbl. Kraccudukamus peakiuil 1o

Pa3jiIniHbIM OCHOBAHUAM: IO YHUCIY H COCTaBy pPCAarcHTOB W IIPOAYKTOB, IIO (1)3.36, 18(0)
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WCTOJB30BAaHUIO KaTanu3aTopa Wik (epMmMeHTa, mo TemioBoMy 3¢ddekry. Tepmoxumuueckue
YPaBHEHUS PEAKLIMIA.

Cxopocth XuMH4YeCKHX peakumil. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XHMHYECKHX
peakuuii: NpUpoja pearupyrouiux BElIEeCTB, TEMIEparypa, IUIOIIAJb WX CONPHUKOCHOBEHHS
pearupyonux BeLIeCTB, UX KOHLEHTpalus, NpUcyTcTBUe Karanuzaropa. IloHsTtue o karanuse.
®depMeHThI, KaKk OMOJOTHYECKHe KaTalu3aTopbl. MTHrHOUTOPHI, KaK «aHTOHUMBD) KaTau3aTOpOB
U UX 3HaYECHHE.

XuMnuyeckoe paBHoBecHe U CrocoObl ero cMemenus. Kimaccudukanus XUMUYECKUX PEaKIuid
0 MpU3HaKy UX HampasieHus. [loHsaTue 06 0OpaTUMbIX peakUusaX U XUMUYECKOM PaBHOBECHHU.
[punnun Jle-Illatenbe u cmocoObl CMEMIEHUS XUMUYECKOTO PaBHOBECHS. Oobmas
XapaKTepUCTUKa peaklMil CHHTe30B amMMmHaka U okcuaa cepbl(VI) u paccMoTpeHue ycioBuid
CMEIIIEHUS UX PaBHOBECHUS Ha MPOU3BOJICTBE.

I'maposmm3. OOpatuMeblii 1 HeoOpaTtuMblil ruaponussl. ['uaponus cosieit u ero tumsl. ['uaponus
OpraHMYECKUX COEIMHEHUHN B KUBBIX OPraHU3MOB, KaKk OCHOBa oOMeHa BeulecTB. [loHsaTHe 00
SHEPreTUYeCcKOM OOMEHE B KJIETKE U POJIU THIPOIH3a B HEM.
OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIE peakiuu. CTeneHb OKHUCIEHUS U €€ OlpeJelieHHe 0
(dopMynaM OpraHMYECKUX U HEOPraHMYECKUX BELIECTB. DIIEMEHTHI U BEIIECTBA, KAK OKUCIUTENN
u BoccraHoBuTenu. [loHsATHE O mpoleccax OKHCIEHHA U BoccTaHOBieHus. CocTaBiieHHUE
YPaBHEHMH XUMUYECKHUX peaklUil Ha OCHOBE 3JIEKTPOHHOIO OaaHca.

JIeKTPOJIH3 PACIVIABOB M PACTBOPOB JJIEKTPOJMTOB. XapaKTepUCTUKA 3JIEKTPOJIN3a, KaK
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHOTO Mpouecca. OcOOEHHOCTH 3JIEKTPOIIN3a, MPOTEKAIOLIEro B
pacTBOpax 3MeKTPOJUTOB. lIpakTHueckoe NpUMEHEHHE 3JIEKTpPOoJIM3a: MOJIyYeHHE TajOreHOB,
BOJIOPOJIA, KHCIOPOAA, IIEJOYHBIX METAJUIOB M IIEJIOYEH, a TakKe aJIOMUHMS 3JIEKTPOJIHM30M
pacijaBoB U PpPacTBOPOB COEAMHEHUH 3THX 531eMeHTOB. IloHsATHE O rajJbpBaHOIUIACTHUKE,
rajibBaHOCTEInH, pa)MHUPOBAHUM LIBETHBIX METAJIIOB.

Jemoncmpayuu. PacTBopeHue CEpHOM KUCIOThl U aMMHUAUHON CEIUTPBI U (PUKCALIUS TEIIOBBIX
SBJICHUH JUISL 3TUX IpolieccoB. B3aumonelcTBUs pacTBOPOB COJISIHOM, CEPHOM M YKCYCHOM
KHUCJIOT OJIMHAKOBOM KOHIIGHTpAallMd C OJMHAKOBBIMH KyCOUKaMHu (IpaHylaMH) IUHKa U
B3aMMOJICHICTBHE OJMHAKOBBIX KYCOYKOB pa3HbIX METAIJIOB (MarHus, LMHKa, >ele3a) ¢
pPacTBOPOM COJISHOM KHCIJIOTHI, KaK NPUMEP 3aBUCHUMOCTH CKOPOCTH XMMHUYECKUX PEAaKLUN OT
IpUpOAbI BelecTB. B3aumoneiicTBue pacTBOpOB THOCYNb(aTa HaTpus KOHIEHTpAlUUd MU
TEMIEPATYPBl C pPAacTBOPOM CEPHOM  KHUCIOThl. MOAEIUPOBAHUE  KHUILLIETO  CIOS».
Hcnonp30BaHne HEOPraHNYECKUX KaTaIM3aTOPOB (COJEH Xkele3a, NoauAa Kajaus) U MPUPOIHBIX

06’LCKTOB, coacCpiKalux Karajlaasy (CBIpOC MCO, KapTO(l)eJ'IL) UL Pa3JIOKCHUA IICPOKCHUIA
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BO/IOpo/a. B3ammojeiicTBHEe LMHKA C COJISHOW KHCIOTOH HUTpAaToM cepebpa, Kak IpPHUMEPHI
OKHUCJIUTEITbHO-BOCCTAaHOBUTEIBHOW peakiuii U peakuuu obmeHa. KoHcTpympoBaHue Mozenu
anekTponusépa. BugeodparMeHT ¢ MPOMBIIUICHHON YCTAaHOBKH IS TTOJTyYSHUS ATFOMUHUS.
Jlabopamopnuwvie onvimwbi. VutrocTpauusa mnpaswia beproisie Ha NOpakTUKE — MPOBENCHUE
peakiuii ¢ oOpa3oBaHUEM OCaJIKa, Ta3a U BOJBIL. | €TeporeHHbIi KaTaiu3 Ha IPUMEPE Pa3IoKEeHUS
MEePOKCUIA BOJOPOJia B MPUCYTCTBUU JUOKCHAA MapraHiia. CMelieHrue paBHOBECHS B CUCTEME
Fe** + 3CNS™ <> Fe(CNS)s. McmbiTanue MHAMKATOPAMH CPEIbl PACTBOPOB CONEH pasTHYHBIX
TunoB. OKUCIUTENBHO-BOCCTAHOBUTENIbHASI pEaKIUsl W peakuuss oOMeHa Ha TpUMEpe
B3auMOJIeicTBUsI pacTBOpoB cyibdara meau(1l) c xene3om u pacTBOpOM LIENIOYH.
Ilpakmuyeckan padoma. PenieHue 5>KCIEPUMEHTAIBHBIX 3aJad IO TeMe «XHUMHUYEeCKast
peaKuus».

BemecrBa u ux cBoiicTBa

Mertanibl. usnueckre CBOWCTBA METAIJIOB, KaK GYHKIMS UX CTpoeHus. JleneHue MeTauioB Ha
TPYNIbl B TEXHUKE W XUMHUU. XUMHUYECKHE CBOMCTBA METAUIOB W DJIEKTPOXUMHYECCKUU P
HanpsokeHu#. [loHsTHE 0 MEeTaIIOTepMUH (ATFOMUHOTEPMUN, MAarHUETEPMHH U JIP. ).
Hemerasubl. buaaropognsie raspl. Hemeramnsl kak okucnurenu. Hemeramnel  kak
BoccTaHOBUTENU. P anexTpoorpunarensHocTi. HepTHBIE 1 61aropoiHbIe Ta3bl.

Kuciaorsl Heopranuveckue H opraHumdeckue. Kuciaorel ¢ TOYKM 3pEeHHMS aTOMHO-
MOJIEKYJIIPHOTO y4eHHUsl. KUCIOTBI ¢ TOUKM 3p€HHUs] TEOPUH NIEKTPOIUTUYECKON AMCCOLMALINH.
Kucnoter ¢ TOukM 3peHuss NpoToHHON Teopuu. OOIME XUMHYECKHE CBOMCTBA KUCIOT.
Knaccudukamnus Kucior.

OcHoBaHUsI HeopraHuveckue M opraHmdeckue. OCHOBaHUS C TOYKH 3pEHUS aTOMHO-
MOJIEKYJIIPHOTO y4eHHsl. OCHOBaHUS C TOUKH 3PEHUS TEOPHUH IEKTPOJIUTUUECKON AUCCOLIMALINH.
OcHoBaHMsI ¢ TOYKHM 3pEeHUS MPOTOHHOW Teopuu. Krnaccuduxanus ocHoBaHHM. XUMUYECKHE
CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX OCHOBAaHUU.

AM@oTepHble CcOeJUHEHHS] HeEOpPraHM4YecKHe # opraHmyeckme. Heopranuueckue
amM(bOTepHbIE COCAUHEHUS: OKCUIBI U THAPOKCHUJIBI, — UX CBOMCTBA U nosyueHue. AmdorepHbie
OpraHMYEeCKHE COECIUHEHUs Ha TpUMEpEe aMUHOKHUCIOT. [lenTuabl u nenTuaHast CBsi3b.

Comn. Knaccudukamus coneir. XKéctkocTh Boasl M cmocoObl e€ ycrpanenus. Ilepexon
kapOoHarTa B rufipokapOoHar u oopaTHo. O01I1e XUMUYECKHE CBOMCTBA CONEH.

Jemoncmpayuu. Komnekuuss  mertamuioB.  Komnekuuwss  HemertamioB.  B3aumonelictBue
KOHLICHTPUPOBAHHOM a30THOM KHUCJIOTBHI C Menblo. Bcemblmika TepMUTHOW cMmecd. Bcemblimka
y€pHOro Topoxa. DBeITeCHeHHWE TajlOreHoB U3 MX PacTBOPOB JPYTMMHU TaJOT€HAMHU.

BzaumogeiictBue MapoB KOHOCHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIIOTBI 1 aMMHaKa («,Z[LIM
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0e3 orHs»). [loyueHne aMmmuaka U U3ydeHUe ero CBOUCTB. Pa3nnyHble cirydan B3auMOJICHCTBUS
pacTBOpPOB COJEH ANOMHUHHUSA CO MIENOUYbt0. llosmydeHue KECTKOM BOABI U YCTPAaHEHUE €€
HKECTKOCTH.
Jlabopamopnwie onvimoi. 1lonydyeHne HEpaCTBOPUMOIO TMIAPOKCHIA U €r0 B3aUMOJCHCTBHE C
kucioToi. MccnenmoBanue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISHOM M YKCYCHOM KHCJIOT
KamneJIbHBIM METOJIOM TpH WX pa3daBiieHnu BOJoW. llomydenuwe am(OTepHOTO THAPOKCHIA H
M3y4YeHHE ero cBOMCTB. [IpoBenenre ka4eCTBEHHBIX PEAKIIMI IO OMPEAETIECHUIO COCTaBa COJIH.
Ilpakmuyeckaa padoma. PemieHne >KCIEPUMEHTANBHBIX 3ajad Mo TeMe «BemecTtBa u ux
CBOMCTBa».
XHMHS M COBpeMeHHOoe 00111eCTBO
IIpousBoacTBO amMmMuaka M MeraHosa. [[oHATHE O XMMHYECKOW TEXHOJOTMU. XHUMHYECKHUE
peakIuu B MPOM3BOJICTBE aMMHaka M MeTaHona. O0mas kiaccuuKaMoHHas XapaKTepUCTHUKa
peakiuii CHHTe3a B MPOMU3BOJCTBE ITUX MPOIYKTOB. HaydHble MPUHIMIIGI, JIEXKAIIHE B OCHOBE
MPOM3BOJICTBA aMMHUaKa U MeTaHosa. CpaBHEHHE ITHX MTPOU3BOICTB.
XuMHnuyeckasi rpaMOTHOCTh KAaK KOMIIOHEHT o0mieil KyJbTYpbl 4ejloBeka. MapkupoBka
YIaKOBOYHBIX MAaTepUajoB, JJEKTPOHUKM U OBITOBOW TEXHUKH, OSKOJOTHMYHOTO TOBapa,
MIPOJIYKTOB MUTAHUS, STUKETOK IO YXOJy 32 OJIEKIOM.
Hemoncmpayuu. Monenb TPOMBIIIJIEHHONW YCTAaHOBKH TOJYYEHHUSI CEPHOM KHCIOTHL. Monenb
KOJIOHHBI CHHTE3a amMMuaka. BumeodparmMeHThl U claiibl 0 CTENEHU SKOJOTHYECKON YUCTOTHI
TOBapa.
Jlabopamopnvie onvimwi. VI3yueHre MapKUPOBOK pa3JIMYHBIX BHJIOB MPOMBIIUIEHHBIX U
IIPOJIOBOJIbCTBEHHBIX TOBAPOB.
I1l.  TpeboBaHusi K YPOBHIO OATOTOBKH YYAIMXCSI
Ilnannpyembie pe3y/ibTaThbl H3yYeHHs Y4eOHOI0 nMpeaMera « XuMHIs» Ha YPOBHE CPeIHero
o01ero oopasoBanmsi
Buvinycknuk na 6a3o6om ypoene Hayuumcs.
— NOHUMAamMb XUMHUYECKYIO KAPTUHY MHUpA KaK COCTABHYIO YacTh LIEIOCTHON HAaydHOW KapTHUHBI
MHpA;
— packpeleams Ppoiib XUMHUM U XUMHYECKOTO IMPOU3BOJICTBA KaK MPOU3BOJUTEIBHOM CHJIBI
COBPEMEHHOTO 00IeCTBa;
— ¢hopmynuposams 3HAYCHUE XUMUHU U €€ TOCTIKEHUI B TIOBCEIHEBHOM KU3HU YEIOBEKa;

— ycmaraeaueanibv B3auMOCBA3U MCKIY XUMUEH u APYruMHu €CTCCTBCHHBIMU HAYKAMMU,
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— ¢opmynupoeams OCHOBHBIE TMOJIOKEHUS TEOPUU XUMHUECKOTO CTPOCHHUS OPraHHYeCKUX
coenuHenuii A. M. byrnepoBa u wumoCcTpupoBaTh UX INPUMEPaMU M3 OPraHUYECKOW U
HEOPraHWYECKOW XUMUHU;

— apeymenmuposams YHUBEPCAJIbHBIA XapaKTep XMMUYECKUX MOHSITUN, 3aKOHOB U TEOPUM AJs
OPraHNYEeCKOM U HEOPTaHWMYECKON XUMUU;

— gopmynuposams llepuonndeckuit 3axoH JI. V1. MeHneneeBa u 3aKOHOMEPHOCTH U3MECHECHUH B
CTPOCHHM M CBOWMCTBAX XHMHUYECKUX SJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB HA OCHOBE
[leproanueckoil cuctemMpl Kak rpaguueckoro otoopaxenus [lepuoauueckoro 3akoHa;

— Xapaxmepu3oeams S- U P-3IEMEHTHI, a TaKXKe KeJle30 Mo UX MosiokeHuto B Ilepronnueckoit
cucteme JI. . Menpeneena;

— Kkaaccuguyuposams XAMUYECKUE CBS3M U KPUCTAUIMYECKUE PEIIETKH, OObBACHATH
MEXaHU3Mbl HUX 00pa3oBaHUSl U JOKa3blBaTh €IUHYIO MPUPOJY XHMHUECKHX CBs3el
(KOBaJIGHTHOM, HOHHOM, METAJUTMYECKOH, BOJIOPOIHOMN);

— 00bACHAMb TPUUMHBI MHOTOOOpa3usl BEUIECTB, MCIOJb3YS SBJIECHUS N30MEPHUH, TOMOJIOTHH,
AIJIOTPOTIHNH;

— Kaaccuguyuposams XUMHUECKUE PEAKLIUU B HEOPraHUYECKOW M OPraHMYeCKON XMUMMH IO
pasUYHBIM OCHOBaHWSM W ycmaHaéiueams CHeUU(UKY TUIOB PEAKUHUH OT 0OLIero uepes
0COOEHHOE K €TUHUYHOMY;

— Xapaxmepu3z06ams TUAPOIN3 KaK CIeqU(pUUHBIA OOMEHHBIN MpoLecC U packpwuléamb €ro
pOJIb B )KHUBOW M HEXXKUBOM MIPUPOJIE;

— Xapaxmepu3o6ams SIEKTPOJIN3 KaK CHElU(PUUHBIA OKUCINUTEILHO-BOCCTAHOBUTEIbHBIN
IIPOLIECC U OTIPENENATH €r0 IPAKTUYECKOE 3HAYCHHUE;

— Xapaxmepu306amb KOPPO3HUIO METAJUIOB KaK OKHCIUTEIBHO-BOCCTAHOBUTENBHBIN MPOLIECC U
npeonaeams CrOCOObBI 3aIIUTHI OT HeE;

— Kaaccuguyuposams HEOPraHUYECKHE U OPraHUYECKUE BEIeCTBa;

— Xapakmepu3zoeams OOIME XUMUYECKHE CBOWCTBA Ba)KHEHILNX KIACCOB HEOPraHUYECKUX U
OpPraHUYECKHUX COEIMHEHUH B IUIaHe OT OOIIero yepe3 0COOEHHOCTh K €JUHUYHOMY;

— UCNONb306aMb 3HAKOBYIO CHCTEMY XHUMHUYECKOIO s3bIKa JJIsI OTOOpa)KeHHs COCTaBa
(xumuueckue GOpMyIIbl) U CBOWCTB (XMMHUYECKUE YPAaBHEHHS) BEIIECTB;

— UCNONb306aMb TIPABUIIA U1 HOPMbI MEXKTyHAPOJHOW HOMEHKJIATYphI 111 HA3BaHUI BELIECTB 110
¢dbopmynam U, HAOOOPOT, AJsI COCTABICHUS MOJIEKYISPHBIX M CTPYKTYPHBIX (OPMYI COETMHEHU I
10 X Ha3BaHUSM;

— 3Hamb TPUBHAIbHbIE HA3BaHUS BaKHEHIIUX B OBITOBOM OTHOIIEHUHM HEOPraHMYECKUX MU

OpPraHu4Y€CKUX BCIICCTB;
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— Xapaxmepuz06amb CBOWCTBA, TOJy4YE€HHE M MPUMEHEHHE BAXKHEHIINX IpeaCcTaBUTENCH
KJIACCOB OPraHUYECKHUX COCTUHEHUH (aJIKaHOB, aJKEHOB, AJIKMHOB, aJIKaJMECHOB, apOMAaTHYECKUX
YIJIEBOJOPO/IOB, CIHUPTOB, (PEHOJIOB, AJIBJACTHUAOB, INMPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3(UPOB U )KHPOB, YIIIEBOJIOB, aMHHOB, aMUHOKHCIIOT);

—-  YCMAaHaenueams 3aBUCUMOCTh JKOHOMHKH CTPaHbl OT J0OBIYH, TPAHCIOPTHPOBKH H
nepepaboTKH YITIEBOIOPOIHOTO CHIPhs (HE(TH U MIPUPOTHOTO Ta3a);

— DJKCIIEPUMEHTAIBHO 100meepicoams COCTaB W CBOMCTBA BAKHEHIIUX TIpEICTaBUTEINCH
M3YyYCHHBIX KIACCOB HEOPraHMYECKHX M OPraHMYECKUX BEIIECTB C COOIIOICHUEM MPaBUII
TEXHUKH O€30MacHOCTH Il pPabOThl € XWMHYSCKHMH BEIIECTBAMHU U  J1ab0OpaTOpPHBIM
00opymoBaHUEM;

— Xapaxkmepuzo6ams CKOPOCTh XUMHUYECKOH peakimuu H €€ 3aBHCUMOCTb OT pa3IMYHBIX
(hakTopoB;

— Xapaxmepuz08ams XAUMUYECKOE PaBHOBECHE M €r0 CMEIIEHHE B 3aBUCUMOCTH OT Pa3IHYHBIX
(bakTOpoB;

—  npouzeo0ums PACUETHl O XUMHYECKUM (QOpPMYITaM W ypaBHEHHSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEXIY YIaCTHUKAMU XUMHUECKHUX PEaKIIHii;

— cobodams TpaBUiIa SKOJIOTHIECKOM 0€30MacHOCTH BO B3aMMOOTHOIIICHUSIX C OKPYXKaromen
cpenoi mpu oOpalieHuy ¢ XUMUYECKUMHU BEeUIECTBAMH, MaTepraiaMH U MPOLeccCaMu.
Boinycknuk na 6a3o6om yposmne noayuum 603MoHCHOCHLb HAYYUMbCA:

—  UCnoivb308amsv METONIbl HAyYHOTO TIO3HAHHMS NPHU BBINOJHEHUU MPOEKTOB U YyueOHO-
UCCIIEIOBATEIbCKUX 33/1a4 XUMHYECKOW TeMaTHKHU;

— NPOCHO3UpO8amsb CTPOEHUE U CBOWCTBA HE3HAKOMBIX HEOPraHMYECKHX M OpPraHMYeCKHX
BEIIECTB HA OCHOBE aHAJIOTUU;

— NpocHO3UpOBamb TEUEHUE XUMHUYECKHUX IIPOLECCOB B 3aBHUCHUMOCTH OT YCIOBUH UX
MPOTEKaHUs U MpeAiarath CoCoObl yIpaBleHUsl ’TUMH MPOIIECCaMHU;

— ycmauaenuéams B3aUMOCBS3M XHMUU C NpeAMETaMH TYMAHUTAPHOTO IMKJIA (SI3BIKOM,
JTUTEPATypOr, MUPOBOU Xy[I0KECTBEHHOU KYIbTYypOHl);

— packpvleams PoJib XUMHUUECKUX 3HAHUH B OynyIIei MpakTH4eCKOi 1esTeNbHOCTH;

—  packpvleamb  pOIb  XUMHYECKUX 3HAaHUH B  (QOPMHUPOBAHMM  HWHIUBUIYATbHOU
o0Opa3oBareIbHON TPAEKTOPHUH;

— NpPO2HO3UpO8amsb CHOCOOHOCTh HEOPTaHWYECKUX U OPTraHUYECKUX BEIIECTB MPOSIBIATH
OKUCJIUTETbHBIE W/WIM BOCCTAHOBUTENBHBIE CBOMCTBA C Y4YETOM CTETECHEW OKHUCICHUS

3NIEMEHTOB, 00Pa3yIOIINX UX;
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— ap2ymeHmupoeams €OUHCTBO MHpPA BEILECTB YCTAHOBIECHUEM I'€HETHYECKOM CBSI3H MEXIY
HEOPraHMYECKUMU U OPraHUYeCKUMHU BEIIECTBAMU;

— 61a0emb XUMHUECKUM SI3bIKOM JJIs1 000TalleHUs] CJIOBApHOTO 3araca U pa3BUTUS PEUH;

— Xapakmepu3o6amsb CTAHOBIICHUE HAYyYHOM TEOpUU HA IpUMepe OTKpbITHs Ileproauueckoro
3aKOHA U TEOPUHM XMMUYECKOTO CTPOCHHUsI OPIraHUYECKUX BELIECTB;

— KPUTHUYECKU OMHOCUMbBCA K TICEBJOHAYYHOW XMMHYECKOM HH(OpMaLNM, MOTydaeMou u3
Pa3HBIX UICTOYHHUKOB;

— nouumams TIOOAIBHBIE NPOOJIEMBI, CTOSIUE IIepell YeIOBEYECTBOM (DKOJIOTMYECKHE,
SHEpPreTUYECKUE, ChIPbEBBIE), U npedrazamy TMYTH UX PEIIEHUs, B TOM YHUCJIE U C MOMOIIBIO
XUMUHU.

KoHTpoJb 3HaHWH, yMEHUI, HABBIKOB
KonTpoJb (Tekymuii, pyoexHbIi, HTOTOBbII) 32 YpOBHEM 3HAHUHN YYalIUXCS MIPEyCMaTPUBAET
MPOBEICHHE JTA0OPATOPHBIX, TPAKTUIECKUX, CAMOCTOSITEIIbHBIX, TECTOBBIX U KOHTPOJIBHBIX
pabot. Kpome BbIIIENepedrCIeHHBIX OCHOBHBIX (hOPM KOHTPOJISI TPOBOSATCS TEKYIIHE
CaMOCTOSITENIbHBIC PAOOTHI B paMKaxX KaXKJI0¥ TeMbI B BHJI€ (pparMeHTa ypoka.
Kpurepuu u HOpMbI OLIEHKH 3HAHUH 00y4ar0LHXCSA
OueHka ycTHOIO OTBeTa
OTmeTka «5»:
OTBET IMOJIHBIN U TPaBUJIbHBIA HA OCHOBAaHUH M3y4E€HHBIX TEOPHUH;
MaTrepHual U3JI0KEH B ONPEAEICHHON JIOTHYECKOM MO CIEN0BATEIBHOCTH, INTEPATYPHBIM S3BIKOM;
OTBET CaMOCTOSATEIIbHBIM.
OTMeTKa «4»;
OTBET IMOJHBIN U TPaBUJIbHBIA HA CHOBAaHUU M3YyYE€HHBIX TEOPUH;
MarepHuall U3JI0KEH B ONPEAEICHHON JIOTHYECKOM MO CIEN0BATEIbHOCTH, IIPYU STOM JOIYIIEHBI
JIBE-TPU HECYIIECTBEHHBIE OINOKH, UCTIPABICHHbIE 10 TPEOOBAHUIO YUUTEIIS.
OTmeTKa «3»:
OTBET IOJHBIN, HO IIPH STOM JOMYIIeHA CYIIEeCTBEHHAs OIIMOKA MJIK OTBET HEMOJIHBIMN,
HECBSA3HBINU.
OTmeTKa «2»:
IIpH OTBETE OOHAPY)KEHO HEMOHUMAaHHUE YYaIIUMCSl OCHOBHOTO COZAEpKaHUs yueOHOTO
MaTepuaia Wi J0MYIIeHbI CYIIeCTBEHHbIEC OIINOKHU, KOTOPBIE YHAIIUNUCS HE MOXKET UCITPABUTD
IIPU HABOJAILMX BOIPOCAX YYUTENs], OTCYTCTBUE OTBETA.
Ouenka 3KCnepuMeHTAIbLHBIX YMEHUI
OrneHka cTaBUTCS HA OCHOBAaHHMU HAOMIONEHUS 32 yYalllUMKCS U MUCbMEHHOTO OTYeTa 3a paboTy
OT1meTka «5»:
paboTa BBINOJIIHEHA OTHOCTHIO U TPABWIIBHO, CICNIaHbI MPABUIIbHBIC HAOTIOICHUS U BHIBO/IBI,
AKCIIEPUMEHT OCYILECTBIIEH MO TJIaHy C YY€TOM TEXHUKH 0€30MacHOCTH U MPaBUI pabOTHI C
BEIL[ECTBAMU U 000pYIOBaHUEM;
MIPOSIBIICHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, MOAJIEP>KUBAIOTCSA YUCTOTA paboyero Mecra u
MOPSIJIOK (Ha CTOJIE, SKOHOMHO UCIIOJIB3YIOTCS PEAKTUBBI).
OT1meTka «4»:
paboTa BBIMOJIIHEHA MPABUILHO, CENaHbl TPABUIIbHBIE HAOMIONEHUS U BBIBOBI, HO TIPU ATOM
AKCIIEPUMEHT MIPOBE/ICH HE TIOJTHOCTHIO WU JIOMYIIEHBI HECYIIECTBEHHBIE OMNOKU B paboTe ¢
BEIIIECTBAMU B 000PYIOBAHHEM.
OT1meTka «3»:
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paboTa BBIMOJIHEHA IPABWILHO HE MEHEE YeM HAIMOJIOBUHY WIIH JIOIMYIIEHA CYIIECTBEHHAS
omuOKa B X0JI€ SKCIIEPUMEHTA B 00BSICHEHNH, B 0(pOpMIIEHUU pabOTHI, B COOIIONEHUH TTPABHI
TEXHUKH 0€30TIaCHOCTH Ha paboTe C BENIECTBAMHU B 000PYIOBaHUEM, KOTOpasi UCIIPABIISCTCS I10
TpeOOBAHUIO YUUTEII.

OT1meTka «2»:

JOTyIIEeHBI 1Be (M 00Jiee) CyIIeCTBEHHBIC OMMOKH B XO/Ie: SKCIICPUMEHTA, B OOBSICHECHUH, B
odopMIIeHUN Pa0OTHI, B COOTIONCHUH MPABUII TEXHUKH O€30MTaCHOCTH IIPH paboTe ¢ BEIIECTBAMHU
1 000pynOBaHUEM, KOTOPBIC YIAIIUNCS HE MOXKET HCIIPABUTH JIaXe 10 TPEOOBAHHIO YIUTEIIS;
paboTa He BBITIOJIHEHA, Y YYaIerocss OTCYTCTBYET IKCIICPUMEHTAIbHBIC YMEHHUSI.

OuneHka yMeHHIi peliaTh pacyeTHbIe 3a1a4H

OTmeTka «5»:

B JIOTHYECKOM PACCY)KJICHUU M PEIICHUH HET OITUOO0K, 3a/1a4a pelicHa paroHaTbHBIM
CIIOCO0OM;

OT1meTka «4»:

B JIOTHYECKOM PACCY)KJICHUU M PEIICHHS HET CYIIeCTBEHHBIX OMIMOOK, HO 3aj1a4a pericHa
HEparMoOHAIBHBIM CTI0CO0OM, WJIH JOIYIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OMMNOOK.
OTmeTKa «3»:

B JIOTHYECKOM PACCY)KJICHUU HET CYIIECTBEHHBIX OIMMMUOOK, HO JIOMYIIEHA CYIIECTBEHHAS OIMUOKA
B MaTeMaTHICCKUX pacyeTax.

OTmeTKa «2»:

MMEETCs CYIIeCTBESHHBIC ONMMTUOKHU B JIOTHYECKOM PACCYXKICHUH U B PEIICHUH;

OTCYTCTBHE OTBETA Ha 3aJlaHUE.

OuneHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT

OtmeTka «5»:

OTBET MOJIHBINA U MPAaBHIILHBIA, BO3MOXKHA HECYIIECTBEHHAS OIIUOKA.

OtmeTka «4»:

OTBET HEMOJHBINA WM JOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.

Otmetka «3»:

paboTa BBIMOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JIOMYIICHA OJIHA CYIIECTBCHHAs OIIMOKA U IPU
3TOM JIBE-TPH HECYIECTBCHHEBIC.

OtmeTKka «2»:

paboTa BBIMOJIHEHA MCHBIIIC YeM HAIIOJOBHHY HIIM COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK;

paboTa He BBIIOJHEHA.

[Tpu o11eHKe BBIMIOJHEHUSI TUCEMEHHOW KOHTPOJIBHON paObOThl HEOOXOAMMO YUUTHIBATh
TpeboBaHUs €AMHOTO OpdorpaduIecKoro perxuma

OuneHka TecToBbIX padoT

TecTsl, cocTosIIME U3 MSTH BOIIPOCOB MOKHO MCIIOJIB30BATh MOCIIE H3YUSHHSI KasKI0TO
Mmarepuaia (ypoka). Tect u3z 10-15 BonpocoB UCTIONB3YeTCs ISl TIEPUOAMYESCKOTO KOHTPOJISL.
Tect u3 20-30 BOIpoCOB HEOOXOIMMO HCITOJIb30BaTh JIJIsi HTOTOBOTO KOHTPOJIS.

[Ipu o1leHUBaHUM UCTIONB3YETCs CIAEMYIONIas IIKana;

JUISl TeCTa U3 5 BOIIPOCOB

HET OIINOOK — OLIEHKA «5»;

OJiHA OIINOKa — OLeHKa «4»

JIBE€ OIIHOKH — OIeHKa «3»;

TPH OMIMOKH — OLEHKA «2».

st recta u3 30 BOpocos:

25-30 paBUIBHBIX OTBETOB — OLIEHKA «5»;

19-24 npaBUIBHBIX OTBETOB — OLEHKA «4»;

13-18 npaBUIBHBIX OTBETOB — OLEHKA «3»,
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MeHbIIe 12 MpaBUIIBHBIX OTBETOB — OIEHKA «2».
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IV. IIpumepHoe TeMaTH4YecKoOe IVIaHMpoBaHue Kypca 10 kiacca
(1 4 B HEmemt0, Bcero 35 4, U3 HUX 2 4 pe3epBHOE BpPEMs)
XapaKTepUCTUKAa OCHOBHBIX BHJIOB
Homepa
Tema ypoka OcHOBHOE coepKaHue ypoKa NesATeNbHOCTH 00yJaromxcs (Ha
YPOKOB I1/TI
YpOBHE Y4€OHBIX EHCTBUIA)
1—2 Tema 1. Ilpeamer opranudeckoii xumun. Teopusi cTpoeHnst opranudeckux coefuHenunii A. M. Bytieposa (2 1)

1

Beenenue. [Ipenmer

OPraHUYECKOW XUMHU

Opranudeckue BelecTBa: MPUPOAHEIE,
HCKYCCTBEHHBIE U CHHTETUUYECKHE.
OcoOeHHOCTH COCTaBa M CTPOCHUS
OpraHMYeCcKuX BellecTB. Butanusm u
ero kpax. [lorstue 06 yrimeBogopoaax.
Jlemonucmpayuu. 11naBnenue,
0o0yTIMBaHUE U TOPEHHE OPTraHUICCKUX
BemiecTB. Mojesin MOJIEKYI
OPraHUYECKHUX COCTMHEHUM pa3HbIX
KJIACCOB (IIIapOCTEP>KHEBBIC U
00bEMHBIC). OnpenesnieHne IeMEHTHOTO

COCTaBa OPraHu4YCcCKnuX COGHHHGHHﬁ.

Xapakrepr30oBaTh 0COOEHHOCTH COCTaBa
U CTPOCHUS OPTaHUYECKHUX BEIIECCTB.
Kinaccudunupoars UX Ha OCHOBE
MIPOUCXOXK]ICHUS U NTepepadOTKH.
ApPrymMeEHTUPOBaTh HECOCTOSITENbHOCTD
BUTAJIN3MA.

OnpenensTh OTITUYUTENBHBIE

0COOCHHOCTH YIJIEBOAOPO/IOB.
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[Toprpetsr A. M. bytieposa,
. 4. bepuemmyca, ®©. Bénepa

2 Teopust xuMHuueckoro cTpoeHusi | OCHOBHBIE MOJ0XKEHUS TEOPUU Dopmynuposams OCHOBHBIE TTOJIOKECHUS
OpraHuueckux COEAUHEHUN A. | XAMHUYECKOTO CTPOEHUS TEOPUU XUMHUYECKOTO CTPOECHUS
M. bytneposa. M3omepus. A. M. bytnepoBa. BajieHTHOCTb. A. M. bytnepoga.
CrpykTypHbI€ POPMYITBI — IMOJTHBIC U PaznuuaTh NOHATUSA «BaJEHTHOCTH» U
cokparniénnsie. [IpocThie (onuHAPHBIC) U | KCTETICHb OKUCIICHUSI».
KpaTHbIE (JIBOMHBIC U TPOWHBIE) CBS3H. CocTaBiaTh MOJEKYISIPHBIE U
Nzomepsl u nuzomepusi. Bzaumuoe CTPYKTYpHBIE (hOPMYIIBL.
BJIIMSIHUE aTOMOB B MOJIEKYJIE. KnaccudunmpoBars KOBaJIEHTHBIE CBSI3U
Jlemoncmpayuu. IlopTpersl 10 KPaTHOCTH.
A. M. bytneposa, 3. ®pankiaHza, OOBACHATH SIBIICHHE U30MEPUU U
®. A. Kekyre. B3aMMHOE BIIUSIHUE ATOMOB B MOJIEKYJIE
Jlabopamopnuvie onvimsi. I3roTOBICHUE
MOJIEJIEN OPTaHUYECKUX COCTUHECHUI
3 Knaccuduxamus opranndeckux | Kiiaccbl opraHm4eckux BEIIeCTB: XapakTepr3oBaTh 0COOEHHOCTH COCTaBa
COCIMHEHUN U UX YITIEBOAOPOIBI, KUCIOPOACOAEPKAILINE U | U CTPOCHUS OPraHUYECKUX BELIECTB.
HOMEHKJIaTypa a30TconepIKallue.
4—13 Tema 2. YriieBonopoabl 1 X Npupoanbie ucTounukn (12 4.)
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AJIKaHBI

l'omonornyeckuit psa ajKaHOB U €T0
oOmas dopmyna. CrpykrypHas
M30MEpHUs yITIEPOAHOMN 1enu. Pagukansl.
Homenxiiarypa ankaHoB. XuUMHYECKUE
CBOMCTBAa aJIKAHOB: TOPEHHUE, PEAKLUU
3amMenIeHus (ramoreHupoBaHue),
peakuus pasjioKEHHs] METaHa, peakius
JNEruAPUPOBAHUS dTaHA.
Jlemoncmpayuu. TopeHre aakaHOB U3
pe3epByapa ra3oBOiM 3aKUTaJIKU.
OTHollIeHHEe aJTKaHOB K OPOMHOM BOJIE
pacTBOpY NepMaHraHara Kajiusl.
Jlabopamopnvie onvimel. OOHapYy)KEHUE

IIPOJTYKTOB TOPEHHUS CBEUU

OnpenensaTe NPUHALIEKHOCTD
COCIMHEHUH K aJIKaHaM Ha OCHOBE
aHaJIu3a COCTaBa UX MOJIEKYII.

JlaBaTs Ha3BaHUA alIKaHaM 110
MEKIYHAPOJHON HOMEHKJIIATYPE.
XapakTepu3oBaTh COCTAB U CBOMCTBA
BOXHEMIIMX IIPEACTABUTEIIEN aJIKAHOB.
Habmrogarh XuMU4YeCKH SKCIIEPUMEHT C
(buKCcUpOBaTh €T0 PE3yNabTaThI.
Pa3nuyare NOHATUSA «TOMOJIOT» U

«KHU30MCP»
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AJIKEHBI

OtuneH. ['omonoruueckuii psij ankeHoB.

Homenknarypa. CtpykTypHas
nzomepusi. [[poMBIITIEHHOE NOyYEHNE
AJIKCHOB: KPEKHUHT U AETUAPUPOBAHUE
ankaHoB. Peakuus nerunparanuu
3TaHOJIa, KaK JJA0OpaTOPHBINA Cr1ocoo
MOJIyYEHUS dTUIIeHa. Peakuuu
MIPUCOCIUHEHNUS: TUApaTalus,
TUAPOraJIOTEeHUPOBAHUE,
rajoreHMupoBaHuE, MOJIUMEPHU3ALIHH.
[IpaBuno MapkoBHUKOBa. OKUCIICHUE
ankeHoB. KauecTBEHHbIE peakIMu Ha
HEIpPEAEIbHBIE YITIEBOAOPOIBI.
Jlemoncmpayuu. Topenue 3TUIICHA.
KauecTBeHHBIE peakiuy Ha JBOMHYIO
CBsI3b: 00€CLBEUMBAHKE STUICHOM
pacTBOPOB IIEpMAHTaHATA KAJIUs U

OpOMHOM BOJIBI.

OnpenensaTe NPUHALIEKHOCTD
COCIMHEHUN K aJIKEHaM Ha OCHOBE
aHaJIu3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHUA AJIKEHAM 110
MEKIYHAPOJHON HOMEHKJIIATYPE.
XapakTepu3oBaTh COCTAB U CBOMCTBA
BOXHENIIMX IIPEICTABUTEIIEN AJIKEHOB.
Habmrogarh XuMUYECKH SKCIEPUMEHT C
(buKCUpOBATh €T0 PE3yabTaThI

Pa3nuuyars NOHATUSA «TOMOJIOT» U

«HU30MEP» I aJIKCHOB
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Ankannensl. Kayayku

Homenkiarypa. Conpsik€HHbIE IUCHBI.

byranuen-1,3, M30IIPEH. Peakuus
JlebeneBa. Peakuuu NpuUCOETMHEHUS
ankaaueHoB. Kayuyyku: HarypaibHbIi,
CUHTETUYECKUE (OyTanneHoBbIH,
W30IpPEHOBLIN). BynkaHuzanus kaydyka.
Pe3una. D6oHuUT.

Lemoncmpayuu. Komnexkuus
«Kayuykm».

Jlabopamopnuvie onvimsi. iccnenoBanue

CBOICTB Kay4yKOB

OnpenensaTe NPUHALIEKHOCTD
COCIMHEHUH K aJKaJueHaM Ha OCHOBE
aHaJIu3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHUs aJIKEAUEHAM I10
MEKIYHAPOJHON HOMEHKJIIATYPE.
XapakTepu3oBaTh COCTAB U CBOMCTBA
BAYKHEUILINX MPEACTABUTEINIECH
aJIKaUCHOB.

Oco3HaBaTh 3HAYUMOCTD POJIU
OTE€YECTBEHHOI'O YUYEHOIO B IOJIYYCHUHU
IIEPBOIO CUHTETHUYECKOIO Kay4yyKa.
YcraHaBIMBaTh 3aBUCUMOCTh MEXIY
CTPOCHHUEM U CBOWCTBAMMU IIOJIMMEPOB

Ha IpUMepe KayuyKa, pe3uHbl U Y00HHUTA

AJNKUHEBI

Ob6mas XapaKkTepPUCTHKA
romojiorudeckoro  psga.  CrocoObl
oOpa3zoBaHus Ha3BaHUH AJIKMHOB.
XUMHYECKHE  CBOMCTBA  allCTUJICHA:

TOpCHHUC, p€aKuuu MMPUCOCANHCHMA

OHpeI[eJ'IﬂTB IMPUHAAJICKHOCTD
COCI[HHCHHI?I K aJIKMHaM Ha OCHOBC
aHaJln3a CoCTaBa UX MOJICKYIJIL.
I[aBaTI) Ha3BaHHWA aJJKHMHaM I10

MEXKIYHAPOAHON HOMEHKIIATYPE.
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TUAPOrajJOreHUPOBAHHUE,
rajJoreHUpOBaHUE, TUAPATALUS
(peakuus Kydepoa), — ero nonydeHue
U [pUMEHEHUEe. BHHUIXIIOpUI U €ro
NOJINMEPU3ALIUS B TOJIMXJIOPBUHUIL.
Jlemoncmpayuu. 1lonydyeHue aueTuicHa
peakiuei ruponn3a Kapouaa Kaiablus.
I'openne anerunena. KauectseHHble
peaKuuu Ha TPOMHYIO CBSI3b:
oOeclBeUMBaHUE aAllETUICHOM
pacTBOPOB NEpMaHraHaTa KaJids 1

OpOMHO BOJIBI.

XapakTepu3oBaTb COCTaB, CBOMCTBA U
IIPUMEHEHHE alleTUIIEHA.

YcranaBnuBaTh IPUYUHHO-
CJIEICTBEHHYIO CBA3b MEXAY COCTAaBOM,
CTPOEHUEM MOJIEKYJ, CBOMCTBAMU U
IIPUMEHEHHUEM allETUJIEHA.

Habmrogarh XuMU4YeCKH SKCIIEPUMEHT C
(buKCUpOBATh €T0 PE3yabTaThI

Pa3nuyare NOHATUS «TOMOJIOT» U

«MU30MCP» IJIA aJIKUHOB

ApeHbI

benzo, Kak MPEICTABUTET b

apoMaTHYECKUX YTIIEBOJIOPOJIOB.
CrpoeHue €ero MOJEKYAbl U CBOWCTBA

bU3MYeCKre M XUMHUYECKHE CBOMCTBA:

FOpPEHHUE, PpPEaKIUu 3aMEIICHUS —

TaJJOrCHUPOBAHUC, HHUTPOBAHMC.

XapaKTepu30BaTh COCTaB, CBOMCTBA U
npuMeHeHue OeH307a.

YcTanaBnuBarh MPUYUHHO-
CJIEACTBEHHYIO CBSI3b MEXKAY COCTAaBOM,
CTPOEHHUEM MOJIEKYI, CBOMCTBAMHU U

npuMeHEHNEM OeH3071a.
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[Tony4yenue u npumMeHeHue OGeH30Ia.
Jlemoncmpayuu. ViccinenoBaHue CBOMCTB
OcH30I1a C IIOMOIIBIO OBLITOBOTO

pactBopuTtenst «CoJIbBEHT

Habmrogarh XuMHUYECKHUI 3KCIEPUMEHT C

(UKCUpOBATh €T0 Pe3yabTaThl

[IprponHbIi ¥ NONYTHBIN Ta3bl

CocraB  mpupomHoro  rasza.  Ero
HaxoXJeHue B mpupoze. [Ipenmyiiecta
NPUPOIHOTO  rasa  Kak  TOIUIMBA.
Xumudeckasi mepepadoTka MPUPOTHOTO
ra3a: KoHBepcus, nuponus. CuHTe3-ra3 u
€ro MIpUMEHEHHE.

[TomyTHBIE

Tra3bl, 1%9,¢ COCTaB.

[lepepaboTka TOMyTHOrO Ta3a Ha
dbpakmuu: Cyxoi ras, nponaH-oyTaHoBas
CMECh, Ta30BbIA OCH3HH.

Llemoncmpayuu. Kapra mone3Hsix

nuckonaeMbix PO

XapakTepu3oBaTh COCTaB U OCHOBHBIE
HarpaBJIeHUs MepepadoOTKU U
MCIIOJIb30BaHUS MPUPOHOTO ra3a.
CpaBHUBaTh HAXOXKJICHUE B IPUPOJIC U
COCTaB MPUPOTHOTO U MOMYTHBIX ra30B.
XapaKkTepu30BaTh COCTAB U OCHOBHBIE
HampaBlieHUs nepepaboTKu u

HCITIOJIb30BaHUS IMOITYTHOI'O I'a3a

10

Hedtb 1 ciocobs! eé

nepepadboTKu

CocraB HedTH u e€ nepepaboTka:
NIEPETOHKA, KPEKUHT, pU(OPMHUHT.

HedrenpomykTsl u UX moaydeHue.

XapakTepu30BaTh COCTAB U OCHOBHBIE
HapaBJIeHUS epepaboTKu HePTH.

Paznmuuats HEDTIHBIE PpaKIuU U
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[TonsiTHe 00 OKTAaHOBOM YHCIIC.
XUMHYCCKHE CIIOCOOBI TTOBBIIICHUS
KayecTBa OCH3MHA.

Hemoncmpayuu. Konnekus «HedTs u
HEePTEPOAYKTHI», BUACOPPArMEHTHI U
cnaiinbl «Ileperonka Hegtu». Kapra

MOJIE3HBIX UCKOIIaeMbIX PD

OMUCHIBATh 00JIACTU UX MPUMEHEHUS.
Oco3HaBaTh HEOOXOOAUMOCTh
XUMHYECKUX CITOCOOOB IMOBBIIIICHUS

KadecTBa OCH3MHA

11 KameHHBIN yroib 1 ero KokcoBaHne KaMEHHOTO YIS M €ro | XapakTepHu30BaTh OCHOBHBIC TTPOTYKTHI
nepepadboTKa IPOAYKTHI: KOKCOBBIH Tra3, aMMHa4Has | KOKCOXUMHUYECKOTO ITPOU3BOICTRA.

BOJIa, KaMEHHOYTOJbHasg CMoOJia, KOKC. | OmuchIBaTh 00JaCTH IPUMEHEHUS
[Mazuduxanyss KaMEHHOTO YIJIS. KOKCOBOT'O T'a3a, aMMHUA4YHOM BOJIbI,
Lemoncmpayuu. Konnexuus KAMEHHOYTOJIbHOW CMOJIBI, KOKCAa.
«KameHHBII yroib 1 MPOIYKThI €T0 Oco3HaBaTh HEOOXOTUMOCTD
nepepaboTkn». BuaeodparMeHTsI 1 razuuKany KAMEHHOTO YIS, KaK
cnaiinbl «Kokcoxummuueckoe aJbTEPHATUBBI IPUPOTHOMY Ta3y.
IPOU3BOCTBOY

12 [ToBTOpenue u o6ob1IICHNE TectupoBaHnue, perieHue 3aaad u BBITIONMHATE TECTHI, peliaTh 3aJa4u U

YOPAXXHEHUH 10 TEME

yOpaXHEHUS 10 TEME.

[TpoBoAHTH OIIEHKY COOCTBEHHBIX
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JIOCTH>)KEHUW B YCBOCHUU TEMBI.
KoppektupoBarh CBOU 3HAHUS B

COOTBECTCTBHH C IJIAHNPYCMbIM

pE3YABTATOM
13 Kontponbnas padora Ne 1 «Teopust ctpoenust oprannueckux coenHennii A.M. bytiepoBa. YrieBonopoas»
14—28 Tema 3. Kucsiopon- u azorcoaep:kaniue opranudeckue coequneHus (14 4)
14—15 OnHOaTOMHBIE CIIUPTHI OyHKIIMOHAIbHAS rupoKkcuibHas | Ha3piBaTh ciupThl IO MEXKTyHApOAHOU
rpymra. l'omonornueckuu psIA | HOMEHKJIATYpE.

MPEACIbHBIX OJHOATOMHBIX CIUPTOB.
Nzomepus MOJIOKEH U
dbyHKIIMOHANIBHON TpymIbl. Bogoponnas

CBSI3b. XMMHUYECKHE CBOMCTBA CIIUPTOB.

Anpaeruanas rpymia. Peakius
sTepudUKaAIUU,  CIOXKHBIE  A(HPHIL.
[Ipumenenue CIIUPTOB. JleiicTBue

METWJIOBOTO W S3THJIOBOTO CIMPTOB Ha
OpraHu3M YeJIOBEKa.
Jlemoncmpayuu. OKUCIEHUE CIUPTA B

aJIbACTuI.

XapakTepu3oBaTh CTPOCHHUE, CBOMCTBA,
CIIOCOOBI MOTYYeHUsI U 00JIaCTH
MIPUMEHEHHUS TIPEICIIbHBIX OJTHOATOMHBIX
CITUPTOB.

YcTaHaBIMBaTh IPUYUHHO-
CJICICTBEHHYIO CBSI3b MEXXJIY COCTaBOM,
CTPOEHHUEM MOJIEKYII, CBOMCTBAMHU U
IIPUMEHECHHEM METaHOJa U ATaHOJIA.
Hab0ironars, caMOCTOSITEIBHO
MIPOBOJUTH U ONHMCHIBATH XUMHUUCCKHMA

HKCIIEPUMEHT
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Jlabopamopnvie onvimelr. CpaBHEHUE

CKOPOCTHU MCIIAPCHUA BOABLI K 3TAHOJIA.

16 MHoroaroMHbie CIIUPTHI OTUICHININKONb, Kak mpeactaBuTens | KnaccuuuupoBarb CIUPTHI IO UX
JIByXaTOMHBIX U [IALEPUH, KaK | aTOMHOCTH.
NpeJICTaBUTENb TPEXATOMHBIX CIHMPTOB. | XapaKTepU30BaTh CTPOCHHE, CBOWCTBA,
KauecTBennas peakuus Ha | cIOCOOBI MOTYYEHUs U 00JIaCTH
MHOTOaTOMHBIE CHIHMPTHI, MUX CBOMCTBA, | IPUMEHEHHS] MHOTOATOMHBIX CIIUPTOB.
nonyuenue u npuMmenenue. [loustue 06 | UnentuduimporaTs MHOrOaTOMHbBIE
aHTupu3ax. CIIUPTHI C IOMOIIBbIO KaUe€CTBEHHOU
Llemoncmpayuu. KauecTBEHHAs peakiys | PEaKIUu.
Ha MHOTOATOMHbBIE CIIUPTHI. Habmrogars, caMmocTOsITENIbHO
Jlabopamopnuvle onvimei. MIPOBOJUTH U ONKCHIBATh XUMHUYECKHI
PactBopuMOCTh ImMIIEpHHA B BOJE HKCIIEPUMEHT

17 deHon Crpoenue, mojlydeHHE, CBOWCTBA U | XapaKTepu30BaTh CTPOCHUE, CBOICTBA,

npuMeHeHne (Qenona. KadecTBeHHBIC
peaknuu Ha (eHon. BzanmHoe BimsiHUE
aToOMOB B MoJieKyJie (heHoa.
Jlemoncmpayuu. 3aBUCUMOCTD

pacTBopuMOCTH (peHOIa B BOJIE OT

CHIOCOOBI MOYYSHUS U 007IaCTH
npuMeHeHus (eHona.
UnentudunmpoBars GEeHOT C TOMOIIHIO

Ka4€CTBEHHBIX PEAKIIHI.
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Temnepatypsl. Bzaumoneiictue deHona
¢ OpOMHOI1 BOAOHW U XJIOPUJIOM

xene3a(lll), kak KauecTBEHHBIC PEaKIIUU

Cobunronate mpaBuiia 6€30MacHOro

oOpaieHus ¢ GeHoIoM

18 ATNbETHIbI U KETOHBI @opmanpIerul M aleTajbJerujl, Kak | XapakTepu30BaThb CTPOCHUE, CBOMCTRA,
NPEICTABUTENN AJIbJIETHI0B, COCTaB UX | COCOOBI MOMYYeHHUS U 001aCTH
Mosekysn. OyHKIIMOHAIbHAS npuMeHeHus opmasbiaeruaa u
KapOOHWIbHAsL Tpymnma. KadecTBeHHBIC | alleTalibJIeTH/IA.
peakiuu Ha anpaeruabl. CpoiicTBa, | UmeHTHGUIIMPOBATH allbIETUIBI C
MOJIy4YECHHUE u MPUMEHEHHE | MOMOIIBIO KaY€CTBEHHBIX pEaKIIUH.
dopmanpaernna u  aneranpiaeruga. | CoOmaronaTh mpaBuiia SKOJIOTUUECKU
Peakuun NOJINKOHICHCAIUU IUISL | TPAMOTHOTO M 0€301acHOro 0OpalieHus
dopmanpaeruna. [lonsarue o keToHax Ha | ¢ GOpMaATIBACTUIOM.
puMepe aleToHa.
Jemoncmpayuu. Peakuiuu cepeOpsiHOTO
3€pKaJia U CO CBEKENOIYUEHHBIM
ruapokcuaoM menu(ll) mpu HarpeBanuu,
KAaK Kau€CTBEHHBIE PEAaKIIUH Ha
aJbJETUIbI

19 Kap6oHoBbIE KHCTOTHI [omomornyeckuii  psa OpeAenbHbIX | XapakTepu3oBaTh CTPOCHUE, CBOMCTBA,
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OHOOCHOBHBIX KapOOHOBBIX  KHCJIOT.

KupHbie KHCJIOTBI. XHUMHUYECKUE

CBONCTBA KapOOHOBBIX KHCJIOT.
[lonyueHne U npUMEHEHNE MYPaBbUHOMN
Y YKCYCHOW KHCJIOT.

Hemoncmpayuu. O6pa3ipl MypaBbUHOM,
YKCYCHOM, MaJIbMUTUHOBOW 1
CTEaApPUHOBOM KUCJIOT U UX
pPacTBOPUMOCTH B BOJIE

Jlabopamopnuvie onvimvi. XUMUYECKUE

CBOMCTBA YKCYCHOM KHCJIOTBI

CIOCOOBI MOTYYEHUS ¥ 001aCTH
IIPUMEHEHNS] MYPAaBbUHOU U YKCYCHOM
KHCJIOT.

Pasanyath o01iee, 0cOOCHHOE U
€IMHUYHOE B CTPOCHUU U CBOMCTBAX
OpraHUYeCcKUX (MypaBbUHON U
YKCYCHOM) 1 HEOPTaHUUECKUX KUCIIOT.
Habmtonars, mpoBOANTH, OMKUCHIBAThH U
(buKCUpPOBATH PE3yabTAThI
JEMOHCTPALIMOHHOTO U JJA0OPAaTOPHOTO
XUMHYECKUX IKCIIEPUMEHTOB.
Cobmrofarh mpaBuiia KOO MYeCKU
I'PaMOTHOTO U 6€30MmacHOro oOpalieHus

C KapOOHOBBIMH KHCIIOTaMU

20-21

Crnoxubie 3¢upsl. XKupbl

Peakmuss  srepudukammm.  CrnoxHbIe
a¢upsl. JKupbl, UX COCTaB W THIPOIU3
(KUCTOTHBIA M 1IeNOYHON). Mblia.
['mnpupoBaHue KUPOB.

Jlemoncmpayuu. Komiekius CI0KHBIX

OnuceiBaTh peakiuu dTepurKaI Kak
oOparuMoii 0OMEHHBIN TIPOIIECC MEXKTY
KUCJIOTaMHU U CIIUPTaAMU.
XapaKkTepru30BaTh CTPOCHUE, CBOMCTBA,

CHIOCOOBI MOTYYeHUS U 00IaCTH
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a¢upoB. Komnekius xxupoB. OOpasiisl
TBEPIOIO U KUIAKOTO MBLIA.
Jlabopamopnvie onvimel. OnpeneneHue

HEMIPCACIbHOCTH PACTUTCIIBHOIO Macjia

IIPUMEHEHMS KUPOB.

YcTaHaBIMBaTh 3aBUCUMOCTb MEKAY
(buU3MUECKUMU CBOMCTBAMU KHUPOB,
COCTaBOM HMX MOJIEKYII U
IIPOUCXOKIECHUEM.

Y IIPOU3BOZICTBO TBEPABIX KUPOB HA
OCHOBE PaCTUTENBHBIX Macell.
Habmtonars, mpoBOANTH, OMKUCHIBAThH U
(buKCUpPOBATH PE3yabTAThI
JIEMOHCTPALIMOHHOTO U JIabOpaTOpHOTO

XUMHUYCCKHX IKCIICPUMCHTOB

22-23

VYrieBobl

YreBoael. MoHOCaxapubl. [Iroko3a
Kak ajpaerugocnupt. CopOur.
MOJIOYHOKHUCIIOE U CIIUPTOBOE
opoxkerue. dorocunTes. Jlucaxapuibl.
Caxapo3a. [Tonucaxapupl: Kpaxmarll,
LICJIF01034.

Jlemonucmpayuu. AnbIeruIHbIC

CBOICTBA M CBOMCTBA MHOTOAaTOMHBIX

OnpenensiTe NIPUHALIEKHOCTh
OPraHUYECKUX COCIUHECHUN K
YIJIEBOJIaM.

Paznuuate MOHO-, M- U TIOJIUCAXaPUIBI
10 UX CIIOCOOHOCTH K THAPOJIH3Y.
[IpuBOaUTHE IPUMEPHI NIPEACTABUTEIIEN
Ka)KJIOW TPYNIIBI YIIIEBOAOB.

HaOmronaTe, mpoBOAUTD, ONMUCHIBATE U
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CIIUPTOB TIIFOKO3bI B PEAKITUSAX C
ruapokcugom mMeau(ll).
Nnentudukanus kpaxmarna.
Jlabopamopnuvie onvimsi. I3roTOBICHUE
KpaxMaJjbHOIO KJIeHucTepa.
Nnentudukamnms kpaxmaia Kak
KOMIIOHEHTa HEKOTOPBIX MPOTYKTOB

INUTaHUusA

(buKcupoBaThH pe3yIbTATHI
JIEMOHCTPAIIMOHHOTO U JIA00PAaTOPHOTO

XHUMHYCCKUX SKCIICPUMCHTOB

24

AMWHBI

AmMuHoOrpynna. AMHHBI NpeNe/IbHbIE U
apomarnueckue. AHwinH. [lomydenwue
aMuHOB. Peakuus 3uHMHA. XMMHYECKHE
CBOMCTBA Y NPUMEHEHNE AMUHOB.
Hemoncmpayuu. Ioprper H. H. 3ununa.
Konnekuus aHMIIMHOBBIX KPaCUTEJIEH.
Jlabopamopnuvie onvimei. I3roTOBICHUE

MOJIEJIEN MOJIEKYJI aMAHOB

Onpenenars NTPUHAIICKHOCTD
OpPraHUYECKOro COEIMHEHUS K aMUHAM
Ha OCHOBE aHAJIM3a COCTaBa €r0
MOJIEKYJI.

XapaKkTepu30BaTh CTPOCHUE, CBOWCTBA,
CIIOCOOBI MOTYYEHHUS U 00JIaCTH
IIPUMEHEHHNS aHWJIMHA.
ApPrymMeHTHUpOBaTh YyBCTBO FOPJIOCTH 3a
JOCTHKEHUS OT€YECTBEHHOU
OPTraHWYECKOU XUMHH.

CoOmronaTh ipaBuia 6€30MacHOTo
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06paHleHI/I$I C aHWJIMHOM U KpaCUTCIIAMU

Ha €Tr0 OCHOBC

25 AMMWHOKHUCIOTHI. AMMHOKHUCIIOTBI, COCTaB UX MOJEKyI M | OnpenensiTe MPUHAIEKHOCTD
CBOMCTBA, Kak aM(OTEepHBIX | OPraHUYECKOTO COCTUHEHUS K
OpraHUYeCKUX COCAUWHEHUH. [THIMH, | aMUHOKHUCIIOTaM Ha OCHOBE aHaJn3a
KaKk  MpEJCTaBUTENIb  aMHUHOKHCJIOT. | COCTaBa UX MOJICKYII.
[Tonyuenue mONMUNETUIOB peakiuell | XapakTepu3oBaTh CBOMCTBA
TTOJINKOH/ICHCAITUH. [Tonsitue 0 | aMUHOKHCJIOT KaK aM(OTepHBIX
MICTITUAHOMN CBS3H. COCTMHEHUH.
Jlabopamopnvie onvimul. VI3roropnenue | Pa3nuuate peakiiuy MOJMKOHICHCAITUN
MOJIEJTA MOJICKY/IbI TIIHITMHA Y TICTITU]THBIE CBSI3U

26 benku CrpoeHue MoJIeKyIl OEIKOB: IEpBUYHAsI, | XapaKTepHu30BaTh COCTaB, CTPOEHHUE,
BTOPUYHAS M TPETHYHASI CTPYKTYPHI. CTPYKTYPY U CBOMCTBa OCIIKOB.
KauectBenHbIe peakimu Ha OCIIKH, UX Nnentuduimponars OEIKH.
TUJPOJIN3, JICHATYypalus 1 OmnrcpIBaTh OMOJIOTOYECKUE CBOMCTBA
Oounonorndeckue PyHKITUU. OCJIKOB Ha OCHOBE MEXKIIPEAMETHBIX
Jlemoncmpayuu. KauecTBEHHBIE CBSI3€H XUMUU U OHMOJIOTHUH
peaKIu Ha OSJIKH.

27 [Ipaktuueckas padora Ne 1. Wnentudukanus opraHndeCcKux [IpoBoauTh, HAOMIOAATH U ONUCHIBATH
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Nnentudukamnms

OPraHUYECKUX COCAUHEHUN

COEeIUHEHUU

XUMHUYCCKHUU OKCIICPUMCHT JJIA
MOATBCPIKACHUA CTPOCHUS U CBOMCTB
Pa3siIMYHBIX OPraHNYCCKUX COGHHHGHHﬁ,
a TaK)XKC UX I/IﬂeHTI/I(l)I/IKaI_[I/II/I C

IIOMOIIIBIO KAaYCCTBCHHBIX peaKL[I/Iﬁ

28 [ToBTOpeHUE M 0000IICHNE TectupoBaHue, pemieHue 3a1a4 | BBIONTHATE TECTHI, pemaTh 3a1a4d U
yIPaXHEHUH 110 TeMe YIPaKHEHUS 110 TEME.

[TpoBOAHTH OIIEHKY COOCTBEHHBIX
JOCTVDKCHHUH B YCBOCHUHU TEMBI.
KoppekTupoBarh CBOM 3HAHUS B
COOTBETCTBUH C IJIAaHUPYEMBIM
pe3yIbTaTOM

29 KonTponbhas padora Ne2 «Kuciaopoa- u a3oTcoaepkaIiie opraHnuecKue CoOeTHHCHMS

30—33 Tema 4. Opranuyeckasi XuMusi 4 0011eCTBO (5 4)

30 buorexnonorus PazButne 6morexnomoruu. Tpu OOBICHATH, UTO TAKOE OMOTEXHOJIOTHS,

HaTpaBJIeHUS OMOTEXHOJIIOTUH: TeHHAs
(WJIM TeHEeTUYEeCKas ) UHKEHEPUs;
KJIETOYHAS MH)KCHEPHUS;, ONOIOTHYeCKas

MHXeHepus. [‘eHeTnueckun

reHHasi (MM TeHeTHYeCcKasi) HHXXEHEepHs,
KJIETOYHAs MH)KCHEpHs, Onomoruyeckast
WHXXEHEPUSsl, KIIOHUPOBaHMUE,

UMMOOWMIIN30BaHHbBIC (DEPMEHTHI.
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MoaupuurpoBanHbie opranusmsl (IMO)
U TPAHCTEHHAas MPOAYKIIHS.

Knonuposanue. IMMoOUIM30BaHHBIE

XapakTepu3oBaTh POJIb OMOTEXHOIOTUH
B PEIICHUH MPOJIOBOJILCTBEHHON

poOJIEMbI U COXPaHEHUU 310POBBS

(dbepMEeHTHI U UX MPUMEHEHUE. YyeJloBeKa
Hemoncmpayuu. BuaeopparmMeHTsl U
cJIaiiibl IO OMOTEXHOIOT UM U
UMMOOHWTN30BaHHBIM (hepMEHTaM
31 [Tonmumepsr Knaccuduxarus nonumepos. KnaccupunupoBare  moaumepbl 1O
HckyccTBeHHBIE TOMUMEPBI: HEJUTYJIOU, | Pa3IMYHBIM OCHOBAaHMSIM.
aleTaTHbIN MENK, BUCKO3a, IeutodaH. PaznuuaTh MCKYCCTBEHHBIE MOJUMEPHI,
Jlemoncmpayuu. Konnexuus KJIacCU(UIIUPOBATH 1704 u
nosimMepoB. KoJieKiusa CHHTETUYECKUX | WIITIOCTPUPOBATh TPyl MTOJTUMEPOB
MOJIMMEPOB U U3JICIIUN U3 HUX MIpUMEpPaAMHU.
YcranaBinBaTh CBSI3H MEXKTY
CBOMCTBaMH TIIOJIUMEPOB M O0JaCTIMHU
WX TPUMEHEHUS
32 CuHTeTUYECKHUE MOTUMEPDI [Tonmumepuzanusi W MOJTUKOHAEHcalus, | Paznuuath MOJIMMEPU3ALIUIO u
KaK CIIOCOOBI ITOJTYYCHHS IOJUMEPOB. | IOJUKOHISHCAITHIO.

Cunretnyeckue kayuyku. [lomuctupon,

[IpuBOANTH MpUMEpPHI ATHUX CIOCOOOB
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TeQJIOH W TMOJUBUHWIXJIOPUJ, KaK
MPEACTABUTENHN MJIACTMACC.
CuHTEeTHUYECKHE  BOJIOKHA:  KalpoH,
HAWJIOH, KEBJAp, JIABCAH.
Jemoncmpayuu. Konnexkuus
CUHTETUYECKUX MOJMMEPOB: IIACTMACC

1 BOJIOKOH H I/IS,HGJ'II/If/'I N3 HUX

IMOJIYUCHHA ITOJIMMCPOB.
OnuceIBaTh CHUHTETHYECKUE Kay4dyKH,
II1acTMAacCChl 1 BOJIOKHA Ha OCHOBC CBA3U

CBOWCTBAa — IIPUMEHEHHUE

33 [Ipaktuueckas padora Ne 2 Pacno3naBanue miactMacc U BOJIOKOH [IpoBoauTh, HaAOMIOMATH W OIMHUCHIBATH
XUMUYECKUN AKCIIEPUMEHT TUISt
UACHTU(PUKALMHU [1JITACTMACC U BOJIOKOH C
MOMOIIBIO0 KAYECTBEHHBIX PEAKIIHMA

34 IToBTOpenne u 0600menue kypca. IlonBegeHue uTOroB yueo0Horo roaa.

35 Pe3epBHOE Bpems
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IIpumepHoe TeMaTH4YeCKOe IVIaHHPOBaHue Kypca 11 kiacca 0a30B0ro ypoBHst

(1 4 B HEmemt0, Bcero 35 4, u3 HUX 1 4 pe3epBHOE BpeMsi)

XapaKTepI/ICTI/IKa OCHOBHBLIX BUJ10OB

Hovepa Tema ypoxka OCHOBHOE COAEpKAHUE YPOKa JeATEeIbHOCTH O0yJaromuxcs (Ha
YPOKOB I1/T1
YpOBHE yUeOHBIX JICHCTBUIA)
1—9 Tema 1. Ctpoenue Bemects (9 4)
1 OCHOBHBIE CBEICHUSA O Crpoenue aroma: cocTaB siipa (HyKJIOHBI) | ApryMEHTUPOBATh CI0KHOE CTPOCHUE
CTPOEHUU aTOMa U 3JIeKTpoHHAast o0osnouka. [Tonsitue 00 aroMa Kak CUCTEMBbI, COCTOSIIEHN U3
u3oronax. [loHATHE O XUMHUYECKOM s]ipa 1 3JIEKTPOHHON 00O0JIOUKH.
AIIEMEHTE, KAK COBOKYITHOCTH aTOMOB C XapakTepu30BaTh YPOBHU CTPOCHUS
OJIMHAKOBBIM 3apsJI0M Sipa. BEILIECTBA.
Llemoncmpayuu. 1loprpersl OnuceiBaTh YCTPOHUCTBO U padOTy
3. Pesepdopna, H. bopa. bosbioro aapoHHOrO KOJUIaaepa

Buneodparments! u cnaiinel «bonbiioi
aJIpOHHBIN KOJUTAUAEP», « YPOBHU

CTpOCHHUA BCIICCTBA»
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Ilepuonuueckas cucrema
XUMHUYECKHUX DJIEMEHTOB
J1. 1. MeHaerneeBa B CBETE

YYEHHS O CTPOCHHUH aroma

®du3nyeckuil CMbICI MPUHATON B TabIULE
J1. n. MeHnpeneeBa CHUMBOJIMKU
NOPSIAKOBOIO HOMEpa DIJIEMEHTA, HOMEpPA
nepuoga U Homepa rpynmsl. [lonstue o
BaJICHTHBIX 3JeKTpoHaX. OToOpakeHue
CTPOEHUSA AIIEKTPOHHBIX o0oJi0ueK
aTOMOB ~ XMMHUYECKHUX  DJJEMEHTOB C
MIOMOILIBIO 3JIEKTPOHHBIX M AJIEKTPOHHO-
rpadgudeckux GopMyi.

OObsicHeHHe 3aKOHOMEpPHOCTEN
U3MEHEHUsI  CBOWCTB  JJIEMEHTOB B
nepuojax M Trpynnax HnepuoInYecKon
CUCTEMBI, KaK CJIEICTBUE ux
AIIEKTPOHHOTO CTPOEHUS. IIEKTPOHHBIE
CEMEMCTBAa XMMUYECKUX DIIEMEHTOB.
HHemoncmpayuu. Paznudaasie Gopmbl
[leprogmyeckoil CUCTEMbl XUMUYECKHAX
anemeHToB J[. 1. Menneneesa. [lopTper

. . Menaeneena.

OnuceBaTh CTPOEHUEM aToMa
XUMHYECKOTO AJIEMEHTA Ha OCHOBE €ro
MOJIO’KEHUS B IEPUOJUYECKON crCcTEME
J1. 1. Menpaeneena.

3anuchiBaTh EKTPOHHBIC U
AIIEKTPOHHO-Tpaduueckue Gopmyibl
XUMHYECKUX 3JIEMEHTOB.

OmnpenensiTe OTHOIIEHHE XUMHYECKOTO
AIIEMEHTA K OTNPeACIEHHOMY

AIIEKTPOHHOMY CEMEUCTBY
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Jlabopamopnuie onvimul.
MopenupoBaHue OCTPOCHUS
[Iepronuueckoit CUCTEMBI C IIOMOLIBIO

KapToueK

Cpasnenue [lepuonnueckoro
3aKOHA U TEOPUU XUMUYIECKOTO
cTpoeHus Ha Gunocodckoit

OCHOBC

Hp CAIIOCBUIKH OTKPBLITUA

[lepuoguueckoro 3akoHa UM TEOPHUU
XUMUYECKOTO CTPOCHHUSI OPraHUYEeCKUuX
COCIMHEHUM; pOJb JIUYHOCTU B HUCTOPUH
XUMUU; 3HAUYCHUE MPaKTUKU B
CTAHOBJIEHUH M PAa3BUTUH XUMHYECKHX
TEOpHUI.

Lemoncmpayuu. optperst /. W.

Menaeneesa u A. M. Bytieposa

[IpencTaBisaTh pa3BUTHE HAyUYHBIX
TEOPHI MO0 CIIUPAIK HA OCHOBE TPEX
dbopmynupook [lepronnueckoro 3akoHa
Y OCHOBHBIX HAIpaBJICHUN Pa3BUTHUS
TEOPHUH CTPOCHUS (XMMUYECKOTO,
AIIEKTPOHHOTO U IPOCTPAHCTBEHHOTO).
XapakTepu3oBaTh POJIb MIPAKTUKU B
CTAHOBJIEHUU U PAa3BUTUN XUMHUYECKOU
TEOPUHU.

AprymMeHTUpOBaTh YyBCTBO FOPJIOCTH 3a
JOCTUXKEHHUS OTEUECTBEHHOW XUMHU U

BKJIaJ] POCCUMCKUX YUYEHBIX B MUPOBYIO

HayKy

HMonnas xuMuueckas CBS3b U

HOHHBIC KPUCTAJJINYCCKHC

KatnoHsl W aHMOHBI: HX 3apsaabl H

KJacCu(UKAIMs O COCTaBy Ha MPOCTHIS

Xapakrepru3oBaTh HOHHYIO CBSI3b KaK

CBSI3b MEXKJy MOHAMU, 00Pa3yIOIIUMUCS
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peLIETKU

u cnoxuele. IIpeacrasurenu. Ilonstue
00 HMOHHOW XuMHUYecKoW cBsa3u. MoHHas
KpUCTa/UInyecKas peréTka 51

dbuzndeckue CBOICTBa BEIIIECTB,
00yCIIOBJIIEHHBIE ITUM CTPOEHHUEM.
Jlemoncmpayuu. Monenp HOHHOU
KPUCTAIUTNYECKON PEIIETKH HA IPUMEPE
xJlopyaa Harpusi. MuHepaisl ¢ 3TUM
TUIIOM KPUCTAJUIMYECKON PELIETKOMN:

KaJbIUT, T'aJIUT.

B pE3yJIbTaTE OTAAYM WJIIA IIPUEMaA
AJIEKTPOHOB aTOMaMHM WJIY TPYIIIIAMHU
aTOMOB.

Onpenenars NTPUHAICKHOCTh HOHOB K

TOW UJIM UHOU TPYIIIC HAa OCHOBAHUHU UX

3apiaaa U CoCTaBa.

Xapakrepu3oBaTh PU3NUECKUE CBOMCTBA

BEILIECTB C MOHHOM CBA3bIO, KaK
(GYHKIMIO BUJIa XUMUYECKOM CBSI3U U

TUTIA KPUCTAJUTMYECKON PeIéTKH

KoBasieHTHas xumuueckas
CBA3b. ATOMHBIE U
MOJIEKYJISIPDHBIE

KPUCTAJUIMYECKUE PELIETKU

IloasTue 0 KOBaJICHTHOU CBSA3MU.
DIEeKTPOOTPUIIATEILHOCTD, HEMOJSPHAS U
noJIsipHas

KOBaJICHTHBIC CBiA3H.

Kparnoctp KOBAJIEHTHOM CBSI3H.
MexaHu3mbl 00pa30BaHMsI KOBaJEHTHBIX
CBs3eil:  OOMEHHBIE W  JIOHOPHO-
akuenTopHbid. [lomsspHOCTH MOJIEKYIIBI,
KAaK CJIEICTBUE TOJSPHOCTH CBSI3U H

reoOMETpUH MOJIeKYyJbl. Kpucramnmnueckue

OmnwuchBaTh KOBAJICHTHYIO CBSI3b, KaK
pe3yabTaT 00pa3oBaHUs OOIINX
ANIEKTPOHHBIX TIap WM KaK pe3yabTar
NIEPEKPHIBAHHS YIICKTPOHHBIX
opOuTaeu.

KnaccudunmpoBars KoBaJeHTHBIC
cBsizu 1o D0, KPaTHOCTHU U CIIOCOOY
MEPEKPHIBAHMSI DJICKTPOHHBIX

opOuTaeu.
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pEemETKH C  OTUM  TUIOM  CBSA3U:
MOJIEKYJISIDHbIE U aTOMHble. PU3NUECKHE
CBOMCTBAa  BEIIECTB,  OOYyCJIOBIECHHBIE
TUIIOM KPUCTAUINYECKUX PEMIETOK.
Lemoncmpayuu. Monenu MOJIEKYISIpHON
KPUCTAJUTNYECKON PEIETKHA HA IPUMEPE
«CYXOTO JIbJIa» WIN N0J1a U aTOMHOM
KPUCTAIUTNYECKON PEIIETKH HA IPUMEPE
anmasa, rpadura uiam kBapua. Monenb

MOJIIPHOTO 00bEMa rasza

XapakTepu3oBaTh (PU3NUECKUE CBOMCTBA
BEII[ECTB C KOBAJICHTHOM CBS3bI0, KaK
(GYHKIIMIO KOBaJEHTHOW CBA3M U TUIA

KPUCTAJIJINYECKOU PEIIETKH

Merauinueckass XuMHA4eCcKas

CBA3b

IloHgaTHE O METAUIMUYECKOU CBA3U U

METAJUTNYECKUX KPUCTAUTNYECKUX
peméTKax. duznueckue CBOMCTBa
METAJIOB Ha OCHOBE 170'¢

KPUCTAJUTMYECKOTO CTPOCHMUS.
[IpumeHeHre METa/IOB Ha OCHOBE HX
CBOMCTB. YEpHBIE U IIBETHHIE CIIJIABHI.
Jlemonucmpayuu. Monenu

KPHUCTAJUIMYECKHUX PEIIETOK METAJIOB.

XapakTepru30BaTh METAIIINYECKYIO
CBA3b KaK CBA3b MEXKAY MOH-aTOMaMU B
MeTajlax M CIjlaBax MoCPEeACTBOM
00001IECTBIEHHBIX BAJIEHTHBIX
AJIEKTPOHOB.

OOBACHATH CIUHYIO IIPUPOIY
XUMHYECKHUX CBS3CH.

XapakTepu3oBaTh PU3NUECKUE CBOMCTBA

METaJUIOB, KaK ()yHKITHIO
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Jlabopamopnuie onvimul.
Koncrpynposanue monenu

METAJUIUYECKOU XUMHUUYECKON CBI3U

METAJIMYECKOM CBI3U U METAJLINYCCKOU

KPUCTAJIJINYECKOU PEIIETKU

BOI[OpOI[HaSI XHUMHNYECCKas CBA3b

MexmorekyispHas u
BHYTPUMOJIEKYJISIpHAS BOJIOPOJIHBIE
CBA3U. 3HAUEHHE  MEXMOJIEKYISIPHBIX
BOJIOPO/IHBIX CBSI3€M B MPUPOJE U KU3HU
YeJI0BEKa.

Jemoncmpayuu. BuneopparmMmeHTsl u
cnaitbl «CTpyKTyphl OeKay.
Jlabopamopnuvie onvimsi. JleHarypanus

Oenka

XapaKTepu30BaTh BOAOPOIHYIO CBA3b
KaK OCOOBII THUII XUMHYECKOMN CBSI3H.
Paznmnuate MEKMOIIEKYIISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOIHBIE
CBSI3H.

PackpsiBaTh posib BOLOPOIHBIX CBA3EU B
OpraHu3aIuy MOJIEKYJT OMOTIOIMMEPOB,
— 0enxoB u JIHK, — Ha ocHOBE

MCIKIIPECAMCTHBIX CBsI3ell ¢ Omonoruei

[Tomumepsnr

[TonyyeHne  MmOAMMEPOB  PEAKIUSAMHU
NOJIMMEPU3ALUH U TOJUKOHJICHCAIUU.
Baxuelime npeacraBuTeny miacTMace u
BOJIOKOH, HX TIOJIyYCHHE, CBOMCTBA H
IIPUMEHEHUE. [TonsTHE 0
HEOPraHWYECKUX  IMOJIUMEpax MU  HX

NpCaACTAaBHUTCIIN.

XapakTepu3oBaTh NOJIUMEPHI KAK
BBICOKOMOJIEKYJISIPHBIE COECUHEHHUS.
Paznuuare peakuuu noauMepusaluu u
MOJINKOHICHCAIUH.

OnuchIBaTh BaKHEHIINE PEICTABUTETU
MJIACTMACC U BOJIOKOH U HAa3bIBaTh

00J1aCTH UX NPUMEHEHUS.
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Hemoncmpayuu. Komnekuun
«IImactmaccely, «Bomokna». O0pas3isl
HEOPraHUYECKUX IOJIUMEPOB — BEILECTB

aTOMHOM CTPYKTYPBI

YcTaHaBnMBaTh €IMHCTBO OPraHUYECKON
Y HEOPTaHUYECKOM XMMHUU Ha IpUMeEpe

HCOPraHNM4YCCKUX IMOJIMMCPOB

I[I/ICHepCHBIe CHUCTCMBI

[TonssTie o0  nucmepcHoit  daze u

JIUCIEPCUOHHONM  cpeAe.  ArperarHoe
COCTOSIHME pa3Mmep dacTull (as3bl, Kak
OCHOBA JIIA KJIacCU(UKAITUU TUCTIEPCHBIX
CHUCTEM. DMYIbCUH, CYCIIEH3UU, adPO30JIH
— Ipynmbl TpyOOANCIIEPCHBIX CUCTEM, UX
MPEJACTABUTENNU. 307U U TEJId — TPYIIIIBI
TOHKOJMCIIEPCHBIX CUCTEM, ux
npeacraButenu. [lonstTue o cuHepesuce u
KOAryJsium.

Hemoncmpayuu. Konnekuu oo6pas3ios
Pa3JIMYHBIX TUCIEPCHBIX CUCTEM.
CunHepesunc 1 KoaryJsiius
Jlabopamopnvie  onvimel.  [lonyuyenue

KOJUIOMJIHOTO pacTBOpa KypHUHOro Oenka,

XapakTepu30BaTh Pa3IMYHbIC THUITHI
JUCTIEPCHBIX CHCTEM Ha OCHOBE
arperarHoro COCTOSTHUS JTUCTICPCHOM
¢da3bl U JUCTICPCUOHHOM CPE/IbI.
PackpbIBaTh poJIb pa3IUIHBIX THIIOB
JTUCTIEPCHBIX CHCTEM B JKM3HU TIPUPOJIBI
U 00111eCTBA.

[TpoBoaKTH, HAOIOIATH M ONUCHIBATH

XUMHUYECKUN IKCIIEPUMEHT
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VCCIIEOBAHUE €r0 CBOWCTB C IIOMOIIBIO
Ja3epHOM YKa3KM M MPOBEAECHUE €r0
neHarypauuu. [lomydeHue — oMynbcuu
PacTUTENIBHOTO Maclia U HaOJIo[eHue 3a
e€ pacciioenuem. llonmydenue cycrnieH3uu
«U3BECTKOBOTO MOJIOKa» M HaOIIOEeHUe

3a €€ ceqMMEHTaIen

10—21

Tema 2. XuMuveckne peakiuu

(12 v)

10—11

Knaccuduxarus xuMuaeckux

peakuui

AJ'IJ'IOTpOHI/IBaIII/ISI H M30MCPpHU3allud, KakK

p€aKuuu 0e3 HN3MCHCHUA coCTaBa

BEUIECTB. AJUIOTpONHs W €€ NPUUYUHBI.
Knaccuduxamnus peakuuii mo pazanyHbIM
OCHOBAHMSIM: TI0 UHCIYy H COCTaBy
peareHToB M MPOAYKTOB, 1Mo ¢ase, Io
UCIIOJIb30BAHUIO

KaTaJin3aTopa 701041

s dexry.

TepMOXUMHUYECKNE YPABHEHHS PEAKIIAMN.

dbepMeHTa, MO TEILIOBOMY

OnpenensaTs TPUHAICKHOCTD
XAMUYECKOW PEaKInu K TOMY HJTH
WHOMY THITY Ha OCHOBaHUH TIO
pa3IMYHBIX MPU3HAKOB.

OTpakaTh Ha TUCHME TEITOBOU A PeKT
XAMUYECKHUX PEAKIIHA C TOMOIIIBIO
TEPMOXUMHUYECKUX YPABHCHHM.
[TonTBepk1aTh KOTUIECTBEHHYIO
XapaKTePUCTUKY IK30- U
OHIOTEPMHUUECKUX PEAKINi pacuéTaMu

10 TCPMOXUMHUYCCKHUM YPABHCHUAM.
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Jlemoncmpayuu. PacTBOpeHue CEpHOU
KHUCJIOTHl U aMMHAYHOU CEIUTPHI U
dbuKcalys TeIIOBBIX SBICHUN JIJIS1 STUX

IPOIIECCOB

12

CKOpOCTB XUMHYCCKUX

peakuui

CDaKTOpBI, OT KOTOPBIX 3aBUCHUT CKOPOCTH

XUMUYECKUX peaKIHii: npupozaa

pearupyomnmx BENIECTB, TEMIIEpaTypa,

iomanb 150.¢ COIMPUKOCHOBCHMUA
pearupyromumx BCIICCTB, HnXx
KOHIOCHTpALu:A, IMPUCYTCTBUC

karanu3zaropa. [loHsatne o KaTtanuse.
depMeHTHI, KaK OMOJIOTMYECKHE
KaTaJin3aTopPhl. Nuruburopsl, KaK
«AHTOHHMMBD»  KaTalu3aTopoB M  HX
3HAUCHHUE.

Jlemoncmpayuu. B3auMoaencTBUs
pacTBOPOB COJISTHOM, CEPHOU U YKCYCHOU

KHCJIOT O,Z[PIHaKOBOﬁ KOHLOCHTpAaOHH C

YcTaHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIIUU OT MPUPOJIBI
pearupyrommx BeMecTB, UX
KOHIICHTPAIlUU, TEMIIEPATyPhl U
IJIOIIAIA UX COIPUKOCHOBEHHUS.
PackpbIBaTh posib KaTaanu3aTopoB Kak
(bhakTOpOB yBEIMUYEHUS] CKOPOCTH
XUMUYECKON PEAKIMU U paccCMaTpuBaTh
UHTHOUTOPHI KaK «aHTOHHUMBD»
KaTajn3aTopoB.

Xapakrepu3oBaTh (EPMEHTHI Kak
OMOJIOTHYECKHUE KaTaau3aTopbl
OEJIKOBOM MPUPOJbI U PACKPHIBATH UX

PpOJIb B IIPOTCKAHNHN OMOXMMHYECKUX
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OJIMHAKOBBIMH KYCOYKaMH (CpaHyJIaMH )
LMHKA U B3aUMOJEHCTBUE OJIMHAKOBBIX
KyCOYKOB pa3HbIX METAJIOB (MarHus,
LIUHKa, JKeJIe3a) C PACTBOPOM COJISTHON
KHCJIOTBI, KaK IIPUMEP 3aBUCUMOCTH
CKOPOCTH XHUMHYECKHX PEAKIIUN OT
IIPUPOJIBI BelllecTB. B3anmonencteue
pPacTBOpPOB THOCYNb(ara HaTPuUs
KOHIIEHTpAaLUH U TEMIEPATYPHI C
pacTBOPOM CEPHOU KUCIIOTBHI.
MonenupoBaHue «KUIIALIETO CIOS.
I'ereporeHHbIN KaTajin3 Ha IpUMEpE
pasIoKEHUS IIEPOKCUA BOAOPOIA B

MIPUCYTCTBUU TUOKCHIA MapraHIia.

Jlabopamopnvie onvimei. Vicmonb3oBaHue

HEOPraHWYECKHUX KaTaJn3aTopoB (CoJei

JKeseza, HoAuIa Kaaus) U MPUPOTHBIX

00BEKTOB, COIepKaIllUX Karaa3zy (Chipoe

MSICO, KapTO(enb) sl pa3IoKCHHUS

peaKLMil Ha OCHOBE MEXKIIPEIMETHBIX
CBsi3ell ¢ Ouonoruei.
[TpoBoaNTH, HAOIIONATH U OMUCHIBATH

XUMHUYECKHUU OKCIICPUMCHT
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IIEpOoKCHUIa BOOAOPOaa

13 O06paTuMOCTh XMMUYECKUX Knaccudukanmus xumuueckux peakuuil | OnucbIBaTh COCTOSHUS XUMUYECKOTO
peakuuii. XuMHuecKoe [0 MpU3HAKy MX HampasieHus. [loHsATHE | paBHOBECHS U MpeIIaraTb CliocoObl €ro
PaBHOBECHE U CIIOCOOBI €ro 00 0o0paTHUMBIX peaklUsIX U XMMHYECKOM | CMEIEHHUs B HEOOXOANUMYIO CTOPOHY Ha
CMelIeHUs paBHoBecuu. Ilpununun Jle-lllatense u | OCHOBE aHaNM3a XapaKTEPUCTUKHU
CIOCOOBI CMElIeHUS XUMHUECKOTOo | peakuuu u npuHiuna Jle-1larense.
paBHOBecus.  OOmas xapaktepuctuka | [I[poBonuth, HaOGMIOAATh U OMUCKHIBATH
peakiuii CHHTE30B aMMHaKka M OKCHJA | XHMUYECKHUI SKCTIEPUMEHT
ceppi(VI) u paccMoTpeHHe — yCIIOBHIA
CMEUICHUs 1754 paBHOBECHS Ha
IIPOU3BOJCTBE.
Hemoncmpayuu. CMeleHne paBHOBECHUS
B cucteMe Fe*" + 3CNS™ « Fe(CNS)3
Jlabopamopnvie onvimsi. Unmroctpanms
npaswia beproie Ha npakTHKe —
IPOBEICHUE PeaKkuil ¢ 00pa3oBaHUEM
ocajKa, ra3a ¥ BOJbl
14—15 I'uaponus OOparumblii 1 HeOOpaTUMBIN THAPOIU3BL. | ONpeAensaTh TUT THAPOIIA3A COIU HA
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I'mpponus conert u ero tumnsl. ['maponus
OpPraHWYECKUX COCIMHEHUNW B KUBBIX
OpraHu3MoOB, Kak OCHOBa oOMeHa
BeniecTB. [loHsATHE 00 »HEPreTHYecKoM
oOMeHe B KIETKE W pOJU TUAPOIH3A B
HEM.

Jlabopamopnvie onvimsi. VicibiTanue
WHJMKATOPAMU CPENBl PACTBOPOB COJIEH

PAa3JIMYHBIX THUIIOB.

OCHOBE aHaJIn3a €€ COCTaBa.
KnaccuduumpoBars rupoiauns conen

110 KAaTUOHY U aHHOHY.

XapakTepu3oBaTh pOJIb TUAPOIIN3A
OpraHWYECKUX COENUHEHUN, KaK
XHUMHYECKOW OCHOBBI OOMEHA BEIIECTB U
SHEPTHH B KUBBIX OpraHU3Max.
[TpoBoauTh, HAOIIONATH U OMUCHIBATH

XUMHUYCCKHUU OKCIICPUMCHT

16

OKHUCIIUTETBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

CreneHb OKHUCHEHUS U €€ ONIpeleSICHHE
1o dbopMynaMm  OpraHMYecKUX  H
HEOPraHMYECKUX BEIIECTB. DJIEMEHTHI U
BEILIECTBA, KaK OKUCITIUTENU u
BoccTtaHoBuTenu. [loHsTHe o mporeccax
OKHUCIICHUS u BOCCTAHOBIICHHSI.
CocraBneHue ypaBHEHHUM XUMHUYECKHX
peakuuié Ha  OCHOBE  AJIEKTPOHHOIO

OajiaHca.

OnpenenaTs OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbBIC PEAKIINHU KaK
MPOIECCHI C UBMEHEHUEM CTETICHEU
OKHCJICHHUS DJIEMECHTOB BEIIIECTB,
YYaCTBYIOIIUX B PEAKIUH.

PaznmuuaTh OKMCIUTEIB U
BOCCTAHOBUTEI b, TPOLECCHI OKUCIICHUS
1 BOCCTAHOBJICHHUS.

Cocrasnste ypaBHenust OBP Ha ocHoBe
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Jlemoncmpayuu. B3auMoaencTBue HMHKA
C COJISIHOM KUCJIOTOM M HUTPATOM
cepebpa.

Jlabopamopnuvie onvimsi. OKUCIUTENBHO-
BOCCTAHOBUTEIbHAS PEAKIIUS U PEAKIIUS
oOMeHa Ha TpuMepe B3auMOICHUCTBUS
pactBopoB cynbhara menu(ll) c xene3om

" PaCTBOPOM IICIIOYUHU.

AIIEKTPOHHOTO OajaHca.
[TpoBoaWTH, HAOTIOMATE M OMHUCHIBATH

XUMHUYECKHUU OKCIICPUMCHT

17-18

DNEeKTPOIN3 PacIuIaBOB U
pactBopoB. [IpakTuueckoe

IMPUMCHCHHUC IJICKTPOJIN3a

XapakTepucTHKa  JJIEKTpoJM3a,  Kak
OKHUCJIUTENbHO-BOCCTAHOBUTEIHHOTO

npouecca. (OCOOEHHOCTH 3JIEKTPOIU3A,
IPOTEKAIOIIIETO B pacTBopax
AIIEKTPOJIUTOB. [TpakTraeckoe
NPUMEHEHHE DIIEKTPOJU3a: IMOJIyYEHHE
rajoreHoB, BOJIOPO/A, KHCJIOPO/A,
HIEJIOYHBIX METAJJIOB U IIEJIoueH, a
TaKKe ATIOMUHUSA AIEKTPOIU30M

pacijiaBOB M pacTBOPOB COEIUHEHUI

OnuceIBaTh MEKTPOIU3 KaK
OKHUCJIUTETbHO-BOCCTAHOBUTEIHHBIN
nporecc.

Pa3nuyath 21€KTpoau3 paciiaBoB U
BOJIHBIX PAaCTBOPOB.
XapakTepu30BaTh MPAKTUUYECKOE
3HAYEHHUE AJIEKTPOJIN3a Ha IPUMEPE
MOJIyYEHUsI AaKTUBHBIX METAJIJIOB U
HEMETAJJIOB, a TAKKE

rajJJbBaHOIINIACTHKH, I'aJIbBAHOCTCI'UH,
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ITUX JIEMEHTOB. Ilousarue 0

rajabBaHOILIACTUKE, rajbBaHOCTETUH,
padUHUPOBAHUH LIBETHBIX METAJUIOB.
Hemoncmpayuu. KoHCTpynpOBaHUE
MOJIEH eKTpoian3épa. Buneopparment

C HpOMBIHJHeHHOﬁ YCTAHOBKH JIA

IMMOJIYYCHHUA aJIIOMUHHA

pa(i)I/IHI/IPOBaHI/II/I OBCTHBIX MCTAJ1JIOB

19 [Tpaktuyeckas padora Ne 1. Pemenue sxcnepuMeHTaNBHBIX 3a7a4d 10 | [[maHupoBark, MPOBOAMTH HAOIIONATE U
Penrenne skciepruMeHTaIbHBIX | TeME « XUMHYECKast PEaKIIUs» OIMCHIBATh XUMHYECKHUN IKCTICPUMEHT C
3a1a4d 1Mo TeMe « XUMUYIecKas COOJTIOICHHEM TTPABHUIT TEXHUKH
peaKIus» Oe3omacHOCTH

20 [ToBTOpEeHME U 0600IIEHNE TecTupoBanue, pernieHue 3aaad u BBITIOMHATE TECTHI, pemiarh 3aa49u |

U3YUYEHHOTO

YIPAXKHEHUH 110 TEME

YIPa)XHEHUS 110 TEME.
[IpoBOIUTH OLIEHKY COOCTBEHHBIX
JTIOCTUKEHUN B YCBOCHUH TEMBI.
KoppekrrupoBaTh CBOM 3HaHUS B
COOTBETCTBHUH C INIAHUPYEMBIM

pEe3yaBTaTOM
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21

KonTponbnas padora Ne 1 «Ctpoenue BemiecTBa. XUMHUYECKask PEAKIUs

22—30 Tema 3. BemecTBa u ux coicrsa (9 4)

22 Meramnibl @u3MYeCcKrne CBOICTBA METAJUIOB, Kak | XapaKTepU30BaTh buznyeckue u
byHKIMs  uUx  cTpoeHus.  JleleHHe | XUMUYECKHE CBOMCTBA METaNIOB Kak
METAJIJIOB HA TPYIIbI B TEXHUKE U XUMUU. | QYHKIIUIO CTPOCHUST UX aroMOB U
XUMHUYECKHE CBOMCTBA METAJJIOB M | KPUCTAJJIOB HA OCHOBE MpPEICTABICHUN
ANEKTPOXUMUUCCKUM psifi  HampspbkeHuil. | 00 OBP u  monokeHuss MeTanioB B
[TousiTue 0 METAJUIOTEPMUU | STIEKTPOXUMHUYECKOM PAY HAMPSIKEHUM.
(UTFOMUHOTEPMUH, MarHueTepMuu U ap.). | Habmronars v onuchiBaTh XUMUYECKUIT
Llemoncmpayuu. Konnexkuuss MeTaJoB. DKCIIEPUMEHT
BzaumogencTBrue KOHIEHTPUPOBAHHON
A30THOU KHCJIOTHI C MeIbI0. Bemblika
TepMUTHOU cMmecH. [lopTper
H. H. bekerosa

23 Hewmerannel. biiaropogseie Hemeramier kak okuciurenn. Hemeraiuisl | OnrcsIBaTE OCOOEHHOCTH ITOJIOKEHUS

ra3bl

Kak BOCCTAHOBUTECIIH. Pan
AIIEKTPOOTPHUIIATEIIBHOCTH. WueptHbie
WK 0JarOpOIHBIE Ta3bl.

Jlemoncmpayuu. Konnexkius HEMETAIIOB.

HeMeTauioB B [lepuonnueckoit Tabmuiie
. . MenaeneeBa, CTpOEHHE UX
aTOMOB U KPHUCTAJIOB.

CpaBHHMBATh CITOCOOHOCTH K
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Bcenbimka u€pnaoro nopoxa. BeitecHenue
rajIor€HOB U3 UX PaCTBOPOB JIPYTUMHU

rajorcHamMumu

aJUIOTPOIHH C METAJUIaMHU.
XapakTtepu3oBaTh 00IINE XUMUYECKUE
cBoMcTBa HeMeTaJu1oB B cBeTe OBP 1 ux
MOJIO’KEHHS] HEMETAJLIIOB B Py
ANEKTPOOTPULIATETBHOCTH.

HaoOmronars 1 onmuceIiBaTh XUMUYECKHI

9KCIICPUMCHT

24

Kucnotsl HCOPTaHUYCCKUC U

OpPraHNYCCKHUC

Kucnorel ¢ TOYKM 3peHUS aTOMHO-
MOJICKYJISIpHOTO ~ yueHus. Kwucnorer ¢
TOYKH 3pEeHUS TEOpPUHU
ANEKTPOIUTAYECKON JTUCCOLIMALINH.
Kucnorel ¢ TOYkM 3peHHS NPOTOHHOM
teopun. OOImIMEe XWMHYECKUE CBOWCTBA
kucyioT. Kiaccudukarus KUCor.
Jlabopamopnuwiii oneim. ViccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM

Y YKCYCHOU KHCJIOT Kale€JIbHBIM METOJIOM

pH UX pa30aBICHUH BOJOM.

CooTHOCHUTB NpEICTaBUTENCH
OpPraHWYECKUX U HEOPTraHUUECKUX
KHUCJIOT C COOTBETCTBYIOIIEH
KJIacCU(UKAITMOHHOMN TPYIIION.
OmnuceIBaTh 0OIIME CBOMCTBA
OPTraHUYE€CKUX U HEOPTraHUYECKUX
KUCJIOT B cBeTe T/l M ¢ mo3unuu
OKHCJICHUS-BOCCTAHOBJICHHUS KaTHOHA
BOJIOpO/ia UJIM aHHMOHA KUCJIOTHOTO
ocTarka.

OmnpenensiTh 0COOCHHOCTH XUMUYISCKUX

CBOWCTB a30THOM, KOHUEHTPUPOBAHHOU
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CEpHOU U MypPaBBUHOM KUCIIOT.
[IpoBoauTh, HAOMIOAATH U OOBSICHSTH
PEe3yAbTaThl IPOBEIEHHOTO

XHUMHYCCKOI'O SKCIICPUMCHTA

25

OcHoBaHus HCOPTAaHUYCCKUC U

OpPraHUYCCKHUC

OcHOBaHUSI C TOYKHM 3pEHUSI ATOMHO-
MOJIEKYJISIPHOTO y4eHus. OCHOBaHUS C
TOYKH 3peHUd TEOpUHU
AIEKTPOIUTUYECKOM JACCOLIMAIIAH.
OcHOBaHUS C TOYKH 3pEHHUS MPOTOHHOMU
teopun. Knaccudukanus OCHOBaHMIA.
XHWMHUYECKUE CBOMCTBA OPraHUYECKUX H
HEOPraHMYeCKUX OCHOBAaHHUI.
Jlemoncmpayuu. Komekus menodeu u
aMuHOB. B3auMogeictBue mapos
KOHLUEHTPUPOBAHHBIX PACTBOPOB COJISTHOU
KHCIJIOThI 1 aMMHUaKa («IbIM 0€3 OTHS»).
[Tonyuyenne aMmmuaka U U3y4eHHUE €ro
CBOWCTB.

Jlabopamopnwie onvimui. Ilonyyenue

OnuceiBaTh HEOPTaHUYECKUE OCHOBAHMSI
B cBete TOJI.

XapakTepu3oBaTh CBOMCTBA
OpPraHUYECKUX ¥ HEOPTaHUYECKUX
OECKIJIOPOJHBIX OCHOBAaHUH B

CBETE NMPOTOHHOW TEOPHH.

[IpoBoauTh, HAOIIOAATH U ONKUCHIBATH

XAMHUYECKUI OKCIICPUMCHT
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HEPACTBOPUMOI'O THAPOKCHIA U €TO

B3aUMOJIEVCTBHE C KUCIJIOTOU

26 AmpoTepHble cOeTMHEHUS Heopranuyeckue amdporepHbie XapakTepu3oBaTh OPraHUYECKUE U
HEOPraHU4YECKUE U COEMHEHUS: OKCUIBI U TUAPOKCUBI, — HeopraHudeckue aM(poTepHble
OpraHuYecKue UX CBOIWCTBA U NOJIyYECHHE. COEIMHEHUS KaK BEIIECTBA C

AMoTepHble OpraHuYeCcKHe COCUHEHUs | IBOMCTBEHHON (QYyHKIUENH KHUCIOTHO-
Ha npuMepe aMMHOKuUCHOT. [lenTuasl n OCHOBHBIX CBOMCTB.

NENTHUIHAS CBA3b. AprymMeHTUpOBaTh CBOMCTBA
Hemoncmpayuu. Paznuunble caydan AMUHOKHUCJIOT Kak aM(pOTEepHBIX
B3aUMOJICMCTBUS pacTBOPOB COJIEH OpraHUYECKUX COETUHEHUMN.
AJIOMHUHHUS CO IIENIOYBIO. PackpsiBaTh Ha OCHOBE
Jlabopamopnuvie onvimsi. [lonyuenue MEXKIIPEAMETHBIX CBSI3€H C OMOIOTHEH
aM(OTEpHOTO THIPOKCHUIA U U3YUCHHE pOJIb AMUHOKHUCIIOT B OpraHU3aluu
€ro CBOMCTB KU3HU

27 Comn Knaccuduxamms comneit. JKEcTkocTh BOAbI | XapaKTepr30BaTh COIU OPTAHHUECKUX H

u crnocoObl e€ ycrpaHeHus. Ilepexon

kapOoHaTa B THUApPOKapOOHAT W 0OpaTHO.

HCOPraHNYCCKHUX KHUCJIIOT B CBCTC TCOPUU

BHCKTPOHHTHHGCKOﬁ AUuCCconuranmnm.
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OO61re XuMUYECKHe CBOWCTBA COJIEH.
Llemoncmpayuu. 1lonydenne wECTKOU
BOJIbl U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnuvie onvimsi. [IpoBeneHue
KaYECTBEHHBIX PEAKIIMI IO ONPEACITICHUIO

CcoCTaBa COJIN.

COOTHOCHUTB MPEACTABUTEIIEH COJIEH
OPTraHUYE€CKUX U HEOPTaHUYECKUX
KHUCJIOT C COOTBETCTBYIOLIEH
KJ1acCU(UKAITMOHHON TPYIIIOi.
XapaKkTepu3oBaTh KECTKOCTH BOABI U
npesarath crnocoObl €€ yCTpaHeHUsI.
OmnuceiBaTh 00IIME CBOICTBA COJIEH B
cere TO/I.

[TpoBoauTH, HAOIIONATH U OMUCHIBATH

XAMHUYECKUI OKCIICPUMCHT

28 [Tpaktuyeckas padora Ne 2. Pemenue sxcnepuMeHTanbHbIX 3a7a4d 10 | [manupoBarh, MpOBOAUTH, HAOIIONATH U
Pemenne s3xkcnepuMeHTaNIbHBIX | TeME: «BellecTBa u UX CBONCTBa» OMUCHIBaTh XUMUYECKHUI IKCIIEPUMEHT C
3aaa4 no Teme «BemecTBa U ux COOJIO/IEHUEM MPABUIT TEXHUKH
CBOMCTBa» Oe3omacHOCTH

29 [ToBTOpenue u o606ImIEeHNE TectupoBaHue, penieHue 3agad u BBITIONHATE TECTHI, peliaTh 3aa4l U

TCMBbI

YIPaXHEHUH I10 TEME

YIPaXHEHUS 110 TEME.
[TpoBoaHTH OIIEHKY COOCTBEHHBIX

I[OCTH)KGHHﬁ B YCBOCHHHU TCMEI.
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KoppekrtupoBaTts CBOU 3HAHUS B

COOTBCTCTBHH C IINIAaHUPYCMbIM

pE3YJIBTaTOM

30 KonTponbhas padora Ne 2 «BemiectBa u ux cBOMCTBa»

31—34 Tema 4. XuMusi u coBpeMeHHOe 00111ecTBO (4 4)

31 XHUMHUYECKas TEXHOJIOTHS [ToHsiTHE O XWMHUYECKOW TEXHOJIOTHH. | XapaKTePU30BaTh XUMHICCKYIO
XVWMHUYECKUE pEaKIM B IPOM3BOJCTBE | TEXHOJOTHIO KaK MPOU3BOIUTEIBHYIO
aMMHaKa 51 METaHOoJIA. OO6mas | cumy oOIecTna.
KJ1acCU(UKAITMOHHAS xapakTepucTuka | ONMuchIBaTh XUMHYECKUE TIPOIIECCHI,
peakiuii CHMHTE3a B TMPOU3BOJCTBE ATHUX | JISKAIIHE B OCHOBE ITPOU3BOJICTBA
MIPOJTYKTOB. Hayunbie MPUHIIUIIBI, | aMMHaKa U METaHOJIa, C TIOMOIIILIO
JeXaliue B OCHOBE  IPOM3BOJICTBA | POAHOTO SI3bIKA M SI3bIKA XUMHUH.
aMMHaka W MeTaHoia. CpaBHEHHME ATHX | YCTaHABIMBATh aHAJIOTHU MEXKY TBYMS
TIPOM3BOJICTB. MIPOU3BOICTBAMH.
Jlemonucmpayuu. Monenu dopMynpoBaTh 00IIHE HAYIHBIC
IPOMBINIIJICHHBIX YCTAHOBOK MOJIYYEHUS | IPUHITUIIBI XUMHUYECKOTO ITPOM3BOICTBA
CEepHOM KHUCIIOTHI U CHHTE3a aMMHaKa

32 XHUMHUYeCKass TPaMOTHOCTh Kak | MapKHpOBKa YITAKOBOYHBIX MaTEPHAJIOB, | APryMEHTHPOBATh HEOOXOIMMOCTD

KOMIIOHEHT OOILIeH KyIbTypbl

DIICKTPOHHUKU U OBITOBOM TEXHHUKH,

XUMHYECKOU I'paMOTHOCTH KaK
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YCJIOBCKaA

AKOJIOTUYHOT'O TOBapa, MPOJYKTOB

IATAHUS, STUKETOK IO YXOIY 38 OHEHKIOU.

Hemoncmpayuu. BuaeopparmeHTsl U
Claiapl O CTENEHH 3KOJIOTMYECKON
YUCTOTHI TOBapa.

Jlabopamopnvie onvimoi. VI3yuenue
MapKHpPOBOK Pa3IMYHbIX BUJIOB
IMPOMBILIIEHHBIX U MPOI0BOJIBCTBEHHBIX

TOBapoOB

KOMITOHEHTa OOILIEKYJIbTYPHOU
KOMIIETEHTHOCTH YeJIOBEKa.

YMeTh nony4ars HeOOXOIUMYIO
UH(pOPMALIMIO C MAPKUPOBOK Ha
YIaKOBKaxX Pa3IMYHBIX TPOMBIILIIEHHbIX

N IIPOAOBOJILCTBCHHBIX TOBAPOB

33—34

IToBTOpenne u 0600menue kypca. IlonBegenue uTOroB y4eoHoro roga

35

Pe3epBHOE Bpems

V. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
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YMK «Xumus. 10 knacc. ba3oBblii YypOBeHb»

1. Xumuma. 10 kmacc: yueb. mis obmeoOpasosarenbHbix opranmsauuii / O. C. TaGpuensn,
Xumus. 10 knacc. ba3obiii ypoBenb. YueOuuk. — M.:JIpoda, 2020
2. O. C. Tabpuensn, U. I Ocmpoymos, U. B. Axcénosa, Xumus. 10 kmacc.

bazoBbiii ypoBenb. Metoguueckoe nocodue.

3. O. C. I'abpuenan, C. A. Craoxkos. Xumus. 10 knacc. ba3oBsiii ypoBenb. Pabouas
TETpab.

4. O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 knacc. 3ajauHuK

5. DnektpoHHas ¢popma yueOHUKA.

YMK «Xumus. 11 kiaacc. ba3oBblil ypoBeHb»

1. Xumus. 11 knacc: yde6. mis o6meodpasoBarensubix. opranusanuii / O. C. Tabpuensn, U. T.
OctpoymoB, C. A. CnaakoB. Xumwus. 11 xmacc. ba3oBblii ypoBeHb. YueOHuk. — M.:

Tpoceemenue, 2019
2. O. C. I'abpuensn u op. Xumus. 11 kmacc. ba3oBeiii ypoBeHb. MeToauueckoe
nocobue.
3. O. C. I'abpuensn, C. A. Cnaokos. Xumus. 11 knacc. ba3zoBbiit ypoBeHb. Pabouas
TETpab.
4. O. C. I'abpuensn, U. B. Tpueybouax. Xumus. 11 xnacc. ba3zoBslil ypoBeHb.
5. DnektpoHHas ¢hopma yueOHHUKA.
Humepnem-pecypcot

1. http://www.alhimik.ru ITpencTaBieHs! ciemytonmue pyopruKu: COBEThl aOUTYPUEHTY,

VUHUTETI0 XUMHH, CIIPABOYHUK (OUEHb OObIIasi momdopka TaOJUIl M CIIPAaBOYHBIX
MaTepuanoB), Bec€nas XWMHs, HOBOCTH, OJMMIIMAIbLI, KyHCTKamepa (macca
WHTEPECHBIX UCTOPUIECKUX CBEIACHUI)

2. http:/;www.hijru/ Kypran «Xumusi W JKU3HB» TIOHATHO W 3aHUMATEIHHO

paccka3biBaeT 000 BCEM HHTEPECHOM, UYTO MPOUCXOAUT B HAyKE M B MHUpE, B
KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBINM >KypHaT «XWUMUKH U

xumusn». B KYpPpHAJIC MMPEACTABICHO MHOXKCCTBO OIIBITOB IIO0O XMMHH, COACPKUTCA
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http://chemistry-chemists.com/index.html

MHOTI'O 3aHUMAaTeIbHOM I/IH(l)OpMaHI/II/I, MO3BOJISIONICH YBJICYb YUCHUKOB
3KCH€pHM€HT3.J'IBHOfI qaCTbIO IIpecaAMCETa.

4. http://c-books.narod.ru JIuteparypa 1mno XuMum.

5. http://1september.ru/. XKypuan «IlepBoe ceHTIOps» ajis yuuTesnael U He Tolbko. B

HEM TIPEJICTABICHO OOJIbIIOE KOJIMYECTBO pPAbOT YYEHHMKOB, B TOM YHCIE U
HCCJIeI0BATENIbCKOTO Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJMBHBIA TIOPTaJI CO

CCBhIJIKAMHM Ha 06p330BaTeJ'IBHBIe CaMThl 110 XUMHUHU.

7. www.periodictable.ru ~ COOpHMK  cTaTei O  XUMHYECKHUX  DJIEMEHTaXx,

I/IJIJIIOCTpI/IpOBaHHBIﬁ 9KCIICPUMCHTaMHU.
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