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I. MIOACHUTEJIBHASA 3AIINCKA

Hacrosmass pabGowasi ydeOHas mporpamma 0a30BOTo Kypca «XuMHUsS» I 8 Kiacca
cpeanelr o0mieoOpa3oBaTeNbHOIN IIKOJIBI COCTABICHA Ha OCHOBE (heepalbHOTO KOMIIOHEHTA
roCy/IapCTBEHHOr0 00pa3oBaTeNIbHOIO CTaHAapTa ©0a30BOro ypoBHS oOmIero oOpa3oBaHMs,
yrBepxkaAEHHOro npuxkazom MO P® Ne 1312 ot 09.03.2004 roma u aBTOPCKOM MHpOTrpamMMbl
INa6puensu O.C. , omybaukoBaHHOM B cOopHuke «IIporpammel kypca xumuu i 8-11 kitaccoB
obmieoOpazoBarenpHbix  yupexaenuin /O.C. T'abpuensH. — 3-e wu3d., mnepepaboTaHHOE U
nonosHeHHOEe — M.: [Ipoda, 2010».

OcHOBHOI 3agaueil Kypca SBISETCS MOJArOTOBKA YYaIIMXCs Ha ypPOBHE TpeOOBaHMIA,
npenbsaBiasieMbix O0s3aTeIbHBIM MUHUMYMOM COJIEP)KaHUS 00pa30BaHUs MO0 XUMHH.

Pabowas mporpamMma Mo XHMHUHU COCTaBJI€HAa Ha OCHOBE (helepalbHOr0 KOMIIOHEHTA
roCy/IapCTBEHHOI'O CTaHAApTa OCHOBHOI'O OOIIEro 00pa3oBaHMUs.

OCHOBHBIMH TPOOJIEMaMU XHMHHU SIBISIFOTCS M3YYEHHE COCTaBa M CTPOCHHS BEIIECTB,
3aBHCHUMOCTH MX CBOMCTB OT CTPOEHHS, KOHCTPYHPOBAHHE BEIIECTB C 3aJaHHBIMU CBOWCTBaMH,
HCCJIEI0BAHNE 3aKOHOMEPHOCTEN XMMUYECKUX IIPEBPALLICHHUN U ITyTEW YIIPABICHUS UMU B LIEIAX
MOJTyueHUsl BEIIeCTB, MarepuanoB, sHepruu. I[losromy, kak Obl HU pa3iIMyYaIiCh ABTOPCKHUE
OporpaMMbl M y4eOHHMKM 1O TJIyOMHE TPAaKTOBKM M3y4aeMbIX BOIPOCOB, HX YydeOHOe
coJiep’KaHue JOJKHO 0a3MpOBaThCs Ha COJIEPKAaHUU Kypca IMOCTPOESHHOTO MO KOHIICHTPUYECKOU
KoHIenuu. OcoOEHHOCTh MTPOTPAMMBI COCTOUT B TOM, YTOOBI COXPAHUTh BBICOKUH
TEOPETUYECKHI YpOBEHb U CieNaTh OOyuyeHHE MaKCUMalbHO pa3BuBaromuM. [losTomMy Bech
TEOPETUYECKH MaTepuall Kypca XMMHHU DPAacCMATPUBACTCS HA TIEPBOM oy OOYdYEHHs, YTO
MO3BOJIAET OOJIEe OCO3HAHHO U TITyOOKO M3YyYUTh (PaKTUUECKUI MaTepual — XUMHIO 2JIEMEHTOB U
MX COCIUHEHHIA.

Takoe mocTpoeHHWE TMPOrpaMMbl  JaeT BO3MOXKHOCTh  pPa3BUBaTh  IOJIyUYEHHBIE
NEePBOHAYAIILHO MOJyYCHHBIE 3HaHUS Ha OOraToOM MPAKTHYECKOM YPOBHE.

W3ydeHue xumun B 8 KJiacce HAMPaBICHO Ha IOCTHXKEHUE CIIEAYIOLIUX

neJsiei M 3a1a4:

Henn:

* OCBOEHHME BXHEWUIINX 3HAHUI 00 OCHOBHBIX MOHATHSIX M 3aKOHAX XUMHUH, XHMAYECKON
CHUMBOJIMKE;

* OBJAJeHHE YMCHHSAMH HAOIIOAATh XMMHUYECKHE SIBIICHHS, MPOBOJIUTh XWMHUYECKUH
HKCIEPUMEHT, NMPOU3BOANUTH pacueThl Ha OCHOBE XMMHYECKUX (hOpMYJ BELIECTB U ypaBHEHUH
XUMUYECKHUX PEAKLUM;

* pa3BUTHE [O3HABATEIbHBIX HHTEPECOB W HHTEUIEKTYaJbHBIX CIIOCOOHOCTEH B mpolecce
NPOBEICHUSI XUMHYECKOTO JKCIEPUMEHTa, CaMOCTOSTENFHOIO NpHOOpeTeHus] 3HaHWK B
COOTBETCTBUM C BO3HUKAIOIINMU KU3HEHHBIMU MOTPEOHOCTSIMU;

* BOCHHTAHWE OTHOIICHHS K XUMHH KaKk K OJHOMY W3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00I1le4eI0BEYECKON KYIbTYPBI;

* MPUMEHEHHUE TIOYYEHHBIX 3HAHWKH W yMEHHH Ui 0€301acHOTO WCIOJIh30BAHUS BEIIECTB U
MaTepHajoB B OBITY, CEIbCKOM XO3sICTBE U Ha MPOU3BOJCTBE, PEUICHUs IPAKTHUECKUX 3a/1a4 B
MIOBCEHEBHOM JKU3HU, MPEIYNPEKIACHUS SIBICHUI, HAHOCSAIIMX BpEI 370POBBI0 YEJOBEKAa
OKpYKarollen cpene.

3amaun:

[Ipy n3ydyeHun Kypca XHUMHUU B 8 KJIAaCC€ MPOBOJAMUTHCA Mapajliesib ¢ PaHee MOJyYEHHBIMU
3HaHUSIMH U3 Kypca (U3HUKHU 7 Kllacca, TJe U3y4aloTCs OCHOBHBIE CBEICHUS O CTPOSHUH MOJCKYI
¥ aTOMOB, ¥ OMOJIOTH 6-7 KJIaCCOB, T/I€ JAETCSI 3HAKOMCTBO C XMMHUYECKON OpraHN3aluei KIeTKH
U mpolieccaMu oOMeHa BemiecTB. [103TOMy OCHOBHBIMH 3ajjauaMu JIJIsi OCBOEHHs 0a30BOTO
YPOBHS XHMHHU 3a 8 KJIACC SIBJIAIOTCA:

- 3HAKOMCTBO M Pa3BUTHE CBEJICHUN O XMMHUYECKOM dJIEMEHTE U (opMax €ro CyliecTBOBAHUS —
aToMax, U30TOoIIax, MOHax, MPOCTHIX BEIICCTBAX U BaYKHEHIITNX COCIMHCHUAX JJIEMCHTA (OKCI/I}I&X
U IpyruX OMHAPHBIX COETMHEHUSX, KUCTIOTaX, OCHOBAHUSAX U COJISIX).



- pacuMpeHue MpeCTaBICHUN O CTPOCHHE BEIeCTBA (THIIOIOTHH XMMHUYECKHUX CBSI3eH M BHJAX
KPUCTAJUTMYECKUX PEIIETOK).

- chopMHpOBaHKE 3HAHHI O 3AKOHOMEPHOCTSX MPOTEKAHMS PEeaKIUi U UX KiIacCHuPUKaIUH.
«IIporpamma kypca xumuu s 8-11 kmaccoB oOmieoOpaszoBarenbHbix yupexaeHuit /O.C.
["abpuensn. — 3-e u3z., nepepadborannoe u pononHeHHoe — M.: [Ipoda, 2010», paccunrana Ha
105 yueOHBIX yacoB, 3 yaca B He/ielt0/35 yueOHbIX HEeb.

I1. ®FIEPAJIbHBII KOMITOHEHT T'OCYJAPCTBEHHOI O CTAHJIAPTA OBIIIETO OBPA30OBAHHS

CTAHOAPT OCHOBHOIMO OBLLIEIO OBPA3OBAHUA
noXumMmun

H3yueHue xumuu HA cmMyneHu OCHO8HO20 00ULe20 00PA30BAHUA HANPABICHO HA 0OCHUIICCHUE
cnedyruux yeneii:

° OCBOEHHE BAa)KHEHIIUX 3HAHUI 00 OCHOBHBIX MOHSTHSIX M 3aKOHAX XUMHH, XUMHUYECKON
CHMBOJIHKE;
° OBJIaJIecHHe YMEHUSIMM HAOJI0/IaTh XHUMHYECKUE SIBICHHS, MPOBOAUTH XUMHUUYCCKHI

9KCHEPUMEHT, MPOM3BOJIUTH pacueTbl Ha OCHOBE XHMMYECKMX (hOpMyJd BELIECTB H
YPaBHEHUN XMMUYECKUX PEAKLUH;

o Pa3BUTHUE ITO3HABATCIIbHBIX MHTEPECOB M MHTCIJICKTYaJIbHBIX CIIOCOOHOCTEN B mpouecce
MMPOBCACHUA XMMHUUYCCKOIO J3KCIICPHUMCEHTA, CAMOCTOSATCIBHOI'O HpI/IO6p6TeHI/I$I 3HAHUM B
COOTBETCTBHH C BOSHHUKAOIIUMH XKN3HCHHBIMU HOTpC6HOCT$IMI/I;

o BOCIIMTAHUE OTHOLICHHUS K XUMHM KaK K OJHOMY U3 (DyHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY O0OIIEYeIOBEYEeCKON KyIbTYPHI;

o NpuUMeHeHHe TOJYYEeHHBIX 3HAHUH W YMeHMil s 0e30MacHOr0 HCIOJIb30BaHHMS
BCIICCTB W MATCpHaJIOB B 6BITy, CEJILCKOM XO3SIMCTBE M Ha MMPOU3BOACTBE, PCHICHUA
NPaKTUYECKUX 3a]la4 B TMOBCEIHEBHOW JKWU3HU, MPEIYNPEKJACHUS SBICHUH, HAHOCSIIUX
BpPE/I 3I0POBBIO YEIIOBEKA U OKPYKAIOIIEH cpejie.

OBSIBATEJBbHBIA MUHUMYM COAEPKAHUS
OCHOBHBbIX OBPA30OBATEJIBHBIX TPOT'PAMM

METO/IbI HIO3HAHUSA BEIIECTB U XUMHWYECKUX SABJIEHUI

XHUMHS KaK 4aCTh €CTECTBO3HAHUS. XUMUS — HayKa O BCIICCTBaX, UX CTPOCHUU, CBOMCTBax
U TIPEBpAIICHUSX.

HaGmiofieHne, OINCAHHE, W3MEPEHHE, SKCIICPHMEHT, Modenuposanue’. Ilowsmue o
XUMUHUECKOM AHANTU3Ee U CUHIme3e.

3KCH€pI/IM€HTaHBHO€ HN3YYCHHUEC XUMHUUYCCKUX CBOMICTB HCOPTraHNYCCKUX U OPraHUYCCKHX
BEIIIECTB.

[IpoBenenune pacyeToB Ha OCHOBE (POpMyNI W ypaBHEHHH peakmuii: 1) maccoBou moiu
XUMHYECKOTO AJIEMEHTa B BEIIECTBE; 2) MAacCOBOM JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
3) KoJIMYecTBa BEIECTBA, MACChl MM OOBEMa MO KOJUYECTBY BEIIECTBA, MAcCe€ WJIH O0BEMY
OJIHOTO M3 PEareHTOB WM MPOYKTOB PEAKIUH.

BEHIECTBO

ATOMBI W MOJIEKYJBl. XUMHUYECKHHA DJIEMEHT. A3bIK Xumuu. 3HAKH XUMHUYECKUX JIIEMEHTOB,
XUMHYECKre GOopMyIbl. 3aKOH IMMOCTOSIHCTBA COCTaBA.

KprI/IBOM B TEKCTC BBIACJICH MaTepual, KOTOprﬁ MOMANICKUT H3YUCHUIO, HO HE BKIIHOYACTCA B Tpe60BaHI/I$I K YPOBHIO
IMOATOTOBKHU BBIITYCKHUKOB.



OTHOCUTENbHBIE aTOMHAas W MOJIEKYJISIpHAsh MacChl. Amomuaa edunuya maccvl. KommdecTBo
BeIecTBa, MOJIb. MolspHas Macca. MoJspHBIH 00BeM.

YucTeie BelecTBa U CMECH BEIIECTB. [Ipupoonvie cmecu: 8030yX, NpupooHblil 2a3, Heghmo,
NpUPOOHbLE BOODL.

KavecTBeHHBIH 1 KOTMUECTBEHHBII cocTaB BemecTsa. [IpocTeie u crnoxHble BemecTBa. OCHOBHBIE
KJIacChl HEOPTaHUYECKHUX BEIIECTB.

Tlepuonuueckuii 3ak0OH U TEpUOAMYECKas cucTeMa xuMuueckux sneMmeHtoB JI.M. Menpeneesa.
I'pynmel 1 nepuoibl NEPUOAUYECKON CUCTEMBL.

Crpoenue atoma. Sapo (IIPOTOHBI, HEUTPOHBI) U 3MEKTPOHBL. M30Tombl. CTpoeHHE 3IIEKTPOHHBIX
00051049eK aTOMOB TepBEIX 20 37eMEHTOB neproandeckoit cuctemsl [[.1. Menneneena.

Crpoenue MmoJiekyln. XHUMHUYECKasi CBsI3b. [HWIIBI XMMHUYECKHX CBSA3€H: KOBaJCHTHAas
(monsipHasi W HETOJSApHAs), WOHHAsA, MeTauimdeckas. [loHsATHE O BaJCHTHOCTH W CTENCHU
OKUCJICHUS.

BemiectBa B TBepIoM, JKMAKOM M Tra3000pa3sHOM cOCTOSIHUH. Kpucramnmueckue W amopgHbie
BellecTBa. Tunsi KPUCMALIUYECKUX PEULEemOK (AMOMHAs, MOJIeKVIAPHASA, UOHHAS U MEMANIUYeCcKds).

XUMHNYECKASA PEAKIIUA

XI/IMI/I‘-IGCKaSI peaKumL yCJIOBI/I?I nu HpI/I3HaKI/I XUMHNYCCKUX peaKuHﬁ. COXpaHCHI/Ie MacCChI
BEIIIECTB MTPU XMMHUYECKUX PEAKITUIX.

Knaccudukarms XuMHYECKUX peaKIHui 10 pa3iIndHbIM IPU3HAKAM: YHACITY W COCTaBY UCXOMHBIX H
HOJIy‘ICHHbIX BC€IICCTB, N3MCHCHUIO CTCHCHCfI OKHCJIICHHUA XHUMHUYCCKUX 3JICMCHTOB, IIOIIOIICHHIO HIIN
BBIACJICHUIO SHEPTUH. llonsamue o CKopocmu Xumu4eCcKux peakuud. Kamaﬂmamopbl.

DNEeKTPOIUTHYECKAs JUCCOLMALMs BELIECTB B BOJHBIX PACTBOPAX. OJEKTPOJIUTHI U
HedJIeKTpoJuThl. Moubl. KaTHOHBI WM aHUOHBL. DJIEKTPOJMTHYECKAS IUCCOLMALMS KHUCIOT,
miesiouel u coseil. Peaknuym HOHHOTO 0OMEHA.

OKI/ICHI/ITCHLHO-BOCCT&HOBI/ITCHBHBIG peaK]_[I/II/I. OKI/ICJ'II/ITCIH) U BOCCTAHOBUTCIIb.

SJIEMEHTAPHBIE OCHOBBI

HEOPTAHUYECKOW XUMUH

CBoiicTBa MPOCTHIX BEIIECTB (METAJIOB U HEMETAJJIOB), OKCHIOB, OCHOBAHMM, KHCIIOT,
COJIEH.

Bognopon. Bonopoansie coequnenust Hemeramios. Kucinopoa. O3oH. Bona.

["anorensl. ['anoreHOBOOPOAHBIE KUCIOTHI U UX COJIH.

Cepa. Okcunbl cepol . CepHasi, cepHucmas u cepo8o0opooHas KUCIOTHI U UX COJIH.

A3zot. AMMuak. Conu ammonusi. OKcHibI a30Ta . A30THAsI KUCJIOTA U €€ COJIU.

®dochop. Oxcua pocdopa. OprodochopHast kKucioTa 1 €€ Cou.

VYraepon. Anmas, rpaduT. YrapHblil 1 yIIIeKHCIIbIN Ta3bl. YTOJIbHAS KUCIIOTA U €€ COJIH.

Kpemuuii. Oxcun kpemuus . Kpemuuesas kucnora. Cunuxameoi.

[IlenoyHbIE U ETO0YHO-3EMEIbHBIE METAIIIBI U UX COEIUHEHUS.

AmoMuHUR. AMgpomeprocms okcuoa u 2uOpoKcuoa.

XKenezo. Okcupl, cUOpOKCUObL U cONU KeNe3a.

IHEPBOHAYAJIBHBIE ITPEJICTABJIEHUSA Ob

OPTAHUYECKHUX BEHIECTBAX

[lepBoHavanbHbIE CBE/IEHUS O CTPOEHUU OPTaHUYECKUX BEIECTB.

VYrieBogopoasl: METaH, 3TaH, TUJIEH.

CnupThl (METaHOJI, 3TaHOJ, TIULEPUH) U KapOOHOBBIE KUCIOTHI (YKCYCHasl, CTeapuHOBAsI)
KaK MPEeACTaBUTEIN KUCIOPOACOAEPKAIINX OPIraHUUECKUX COEANHEHN.

buonoruuecku BaxHbIe BELIECTBA: KUPbI, YIIIEBObI, OCTIKH.

IIpeocmaenenus o nonumepax Ha npumepe noaAUIMUIEHA.

SKCHHEPUMEHTAJIBHBIE OCHOBbBI XUMHWHU

[IpaBuna paboTel B MIKOJBbHOW Jlaboparopuu. JlabopaTopHas mocyaa ¥ 00OpyIOBaHHE.
[TpaBuia 6e30MacHOCTH.



Paznenenue cmeceii. Ouncrka BeniecTB. @PuUIbTPOBaHUE.

B3pemmBanue. [Ipurorosnenne pactBopoB. [lomyuenune kpucrtamioB conei. [IpoBegenue
XAMHYECKHUX PEaKUUi B pacTBOpPAX.

Haepesamenvuvie ycmpoticmesa. [Ipogedernue xumuueckux peakyuti npu Hazpesanuu.

Mertoap! ananu3a BemecTB. KauecTBeHHBIE peakiuy Ha Ta3000pa3HbIe BEIECTBA U HOHBI B
pactBope. OmnpeneneHue xapakrepa cpeasl. UuaukaTopsl.

[Tony4yenue ra3000pa3HbIX BEIIECTB.

XUMUSA U )KU3Hb

YenoBek B MHUPE BCUICCTB, MAaTCPHUAJIOB U XUMUYCCKUX peaKIII/II‘/'I.

Xumusi u 300posve. Jlekapcmeenuvie npenapamvl, NpooOIeMbl, CEA3AHHLIE C UX
NPUMEHEHUEM.

Xumuss u nuwa. Kanopuiinocme dcupog, 6enxkos u yene6o0os8. Koncepsanmoi nuuyesvix
nPOOYKMOo8 (N0BAPEHHAS COlb, VKCYCHAS KUCIOMA).

Xumuyeckue geujecmsea Kax cmpoumenvhvlie U NOOENOYHbIE MaAmMepuansl (Mel, Mpamop,
U3BECMHSK, CMEKIO, YeMeHm,).

Ilpupoonvie ucmounuxu yeneso0opooos. Hegpmo u npupoonwiii 2as, ux npumernenue.

XUMHUYECKOE 3arps3HEHUE OKPYKAOIIEH CPEIIbI U €T0 MOCICICTBHS.

[TpoGiieMbl  ©€301IaCHOTO  WCIIOJB30BAHMS BEIIECTB W XHUMHYSCKHX pPEaKIHid B
NIOBCEHEBHOM JKM3HU. ToKcuuHvle, 2coplouue U 63pbleoonacHvle eeujecmsa. bvimosas
XUMUYECKASI 2PAMOMHOCHb.

I1l. TPEBOBAHUSA K YPOBHIO
INOAI'OTOBKH BbIITYCKHHUKOB

Bpe3yﬂbmame U3YHUEHUA XUMUU YUECHUK 00/1)ICCH

3HATH/MIOHMMATH

L4 XUMUUECKYI0 CUMBOIUKY. 3HAKN XHUMHUYCCKHUX DJICMCHTOB, q)OpMyJ'IBI XUMHNYCCKUX
BCIICCTB U YPABHCHUSA XUMHUYCCKUX peaKuMﬁ;

J 6ajcHenmue XumMuyecKkue NnOHAMUA:. XUMUYECKMM DIEMEHT, aToM, MOJEKyJa,
OTHOCHUTEIIBHBIE aTOMHAas M MOJEKYJIIpHas MacChl, MOH, XUMUYECKas CBA3b, BEILECTBO,
KJIacCU(UKallMsl BEIIECTB, MOJIb, MOJIIpHAs Macca, MOJSPHBIA O00BEeM, XHUMHUYECKas
peakuus, Kiaccu(uKauus peakuui, SJIEKTPOIUT U HEDJIEKTPOJUT, SJIEKTPOIUTHUYECKAs
JUCCOLMAINS, OKMCIUTENb U BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAaHOBIICHUE;

L4 OCHO6HblE 3AKOHbL Xumuu:. COXpaHCHHA MacCChbl BCHICCTB, IOCTOAHCTBA COCTaBa,
HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH;,

yMeTh
. HAa3b16amMp: XUMUYECKUE JIEMEHTBI, COEIMHEHHSI N3YYEHHBIX KJIaCCOB;
. 00vaAcHamp: (QU3NYECKUN CMBICII aTOMHOTO (IOPSJKOBOTO) HOMEpa XHWMHUYECKOTO

JJIEeMEHTa, HOMEpPOB TpPYNNbl U TEPUOJA, K KOTOPHIM D3JIEMEHT NPUHALJICKUT B
nepuoauyeckoir cucreme J[.M. MeHneneeBa; 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWMCTB
AJIEMEHTOB B IMpeAeliax MallbIX MEepPUOJOB W TJIABHBIX MOATPYII; CYHIHOCTh pEaKLuid
HOHHOT0 OOMEHa;

o Xapakmepu3oeams: XUMWUYECKUE DJIEMEHTHI (OT BOJOPOJA JO KajbIlMs) HAa OCHOBE MX
MOJIOXKEHHUsT B meproanyeckon cucteme J[.M.MenneneeBa 1 0COOCHHOCTEH CTPOCHMSI UX
aTOMOB; CBsI3b MEXJIY COCTaBOM, CTPOCHHMEM M CBONCTBAMH BEIECTB;, XHWMHUUYECKHE
CBOﬁCTBa OCHOBHBIX KJIACCOB HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB,

. onpedenams: COCTaB BEIIECTB MO HX (opMmynaM, NOPUHAJIEKHOCTh BEIIECTB K
ONpENIEICHHOMY KJIACCy COEIMHEHWH, THUIbl XUMHUYECKHUX pEeaKlHil, BaJe€HTHOCTb U



CTCIICHb OKUCJICHHUA 3JICMCHTA B COCIUMHCHUAX, THUIIL XHUMHYECKON CBSA3U B COCAUHCHUAX,
BO3MOXKHOCTh MPOTEKaHUsI peakliii HOHHOTO OOMeHa;

. cocmaenams. (HOpPMyJIbl HEOPTaHMYECKUX COCAMHEHHMH HW3YYEHHBIX KJIACCOB; CXEMBI
cTpoeHust aToMoB nepBbiX 20 3nemeHTOB mnepuoaunueckou cucrtembl J[.M.Menneneena;
YpaBHEHHUS XUMHUYECKUX PEaKIIHii;

. odpawiambca ¢ XUMUYECKOM MOCy10i U 1a00paTOpHBIM 000PYI0BAaHUEM;

. Pacno3naeams ONBIMHBLIM HYmMeM: KUCIOPOJA, BOAOPOJ, YIJEKUCIBIA Ta3, aMMHUak;
pPacTBOPBI KUCIIOT U 1IEJI0YeH, XJI0pHU -, Cylb(aT-, KapOOHAT-HOHBI,

. 6bIYUCIAMb: MACCOBYIO JIONI0 XHWMHYECKOro »3JeMeHTa Mo QopMmylie COCTUHEHHUS;
MacCOBYIO JOJIO BEIIECTBA B PAcTBOpE; KOJMYECTBO BEIIECTBA, 00bEM HIIM MAacCy IO
KOJIMYECTBY BEIECTBA, 00bEMY HJIM MacCce pPeareHTOB WM IPOAYKTOB PEaKIIHH;

HCNO0Jb30BATH NPUOOpPETeHHbIe 3HAHUSA U YMEHHUS B NMPAKTHYECKOH 1esiTeJJbHOCTH U
NMOBCEIHEBHOM KM3HMU JUIA.

L] 0€e30I1aCHOTIO O6paH_IeHI/I${ C BCUICCTBAMU U MaTCpUAIaMM;

L] OKOJIOTHYCCKH I'PaMOTHOI'O ITIOBCACHHUS B OKPY)KEII-OH_Ieﬁ cpeac;

L] OLOCHKHU BJIMUAHUA XUMHUYCCKOI'O 3arpsA3HCHUA OprHcanmeﬁ CpCIbl HAa OPraHu3M 4YCJIOBCKA,
L] KpHTquCKOﬁ OLICHKH I/IH(bOpMaI_II/II/I 0 BCHICCTBAX, UCIIOJIB3yCMbIX B 6BITy;

L] IMPUTOTOBJICHUA PAaCTBOPOB SaﬂaHHOﬁ KOHOCHTpAUM.

IV. KPUTEPAU U HOPMBI OITHKY 3HAHWA, YMEHWI 1 HABBIKOB
YYALIUXCS

Kpurtepun onieHKH KOHTPOJIBHBIX PA0OT M CAMOCTOSITEIbHBIX INCbMEHHBIX PadoT 1o
XHMHH

Ouenka «5» CTaBUTCSH, €CJIM YUCHHUK:
1. Beimonuun paboty 6e3 ommboK U HeI0UEeTOB.
2. Jomyctun He 60Jee OJTHOTO HeoueTa

OueHka «4» CTaBUTCS, €CJIM YYeHUK BBINOJHUWI PadoTy MOJHOCTHIO, HO IOMYCTHJI B HEl:
1. He 6onee onHO# HErpyOOi OMIMOKK ¥ OJJTHOTO HEJ0YETa.
2. He Gosiee 1ByX HEIOYETOB.

Ouenka «3» cTaBUTCS, €CJIM Y4eHUK MPABUJIBLHO BHITMOJHHI He MeHee MOJJOBHHBI Pad0ThI
WM J0MYyCTHII:

1. He Gonee aByx rpyObIX omKMOOK UK He OoJiee 0JHOM Irpy0oil 1 ogHON HerpyOoii omuOKu 1
OJIHOTO HEJI0YETa;

2. He Gonee nByx- Tpex HETpyObIX ONMIMOOK WIJIA OJHONU HETPYOOM OITMOKY U TPEX HEJ0UETOB;
3. Ilpu oTcyTCTBUM OIIMOOK, HO MPH HAJTMYUH YEThIPEX-MISATH HEA0UETOB.

Ounenka «2» cTaBUTCSH, €CJIM YYCHUK:

1. JlomycTui 4nciao omnOOK HEJOUETOB MPEBBINIAOIIEE HOPMY, IPU KOTOPOH MOXKET OBITh
BBICTABJICHA OLIEHKA «3».

2. Ecnu mpaBWIIbHO BBITIOJIHUI MEHEE MOJIOBUHBI PaOOTHI.

3. He npucTynui K BBIIOJIHEHUIO pabOTHI.

4. IlpaBuiibHO BeIMONHUI He 6omee 10% Bcex 3amaHuil.



Kpurepun nu HOpMBI YCTHOTO 0TBETA 10 XUMHHU

Ounenka «5» ctaBuTCS, €CJIN YYCHHUK!

1. IToka3biBaeT ri1ry0OKO€ U MOJIHOE 3HaHUE U IOHUMaHKE BCero 00bemMa mporpaMMHOTO
MaTepuaa; oJHOe IOHUMaHUe CYITHOCTH pacCMaTpPUBAEMBbIX ITOHSATUH, SIBICHUN U
3aKOHOMEPHOCTEM, TEOpHUid, B3AMMOCBS3ECH.

2. YMeeT coCTaBUTh MOJIHBIN U IPAaBUJIbHBIA OTBET HA OCHOBE U3yYEHHOT'O0 MaTepHaa; BbIIEISTh
IJIaBHBIE TIOJI0XKEHUS, CAMOCTOSITEIbHO OATBEPKIATh OTBET KOHKPETHBIMH IIPUMEPaMH,
(akTamMu; CaMOCTOSATENILHO U apTYMEHTHPOBAHO JIeNIaTh aHAIN3, 0000I1aTh, BHIBOIBI.
YcraHaBIMBaeT MEXIpPEAMETHbIE (Ha OCHOBE paHee NPUOOPETEHHbBIX 3HAHUN) U
BHYTPUIIPEIMETHBIE CBSA3H, TBOPUECKU IPUMEHSIET NIOJyUYEHHBIE 3HAHNUS B HE3HAKOMOM
curyauuu. IlocienoBarenbHo, 4ETKO, CBA3HO, 0OOCHOBAHHO M 0€301IMO0YHO HU3JIaraeT y4eOHbIi
MaTepuai: 1aeT OTBET B JIOTMUECKOH MOCIE10BATENILHOCTH € UCIIOJIb30BAHUEM PUHATON
TEPMUHOJIOTHH; JIeSIaeT COOCTBEHHBIE BBIBOIbI; (POPMHUPYET TOUHOE ONpEAEICHUE U
MCTOJIKOBAaHUE OCHOBHBIX MOHATUH, 3aKOHOB, TEOPHIl; IPU OTBETE HE MOBTOPSET JOCIOBHO TEKCT
y4eOHHUKa; n3araeT MaTepuall JINTEPaTypPHbBIM SA3bIKOM; IPAaBUIILHO U 0OCTOSITEIBHO OTBEYAET Ha
JIOTIOTHUTENIbHBIE BONPOCH! yuuTelisd. CaMOCTOATENbHO U PALlMOHAIBHO UCIIOJIb3YET HarJIsIHbIE
nocoOusi, CripaBOYHbIE MaTepUalibl, y4eOHUK, JOMOIHUTEIIBHYIO JUTEPATYPY, HEPBOMCTOUHUKHY;
IPUMEHSIET CUCTEMY YCIOBHBIX 0003HAUEHUH NPU BEACHUU 3aMCEN, COPOBOXKAAIOIINX OTBET;
UCIIOJIB3YeT JUIs J0KA3aTelbCTBA BbIBO/IbI U3 HAOIIOEHUN U OIIBITOB.

3. CaMOCTOATENEHO, YBEPEHHO B 0€301MIMO0YHO IPUMEHSIET TIOTYYCHHBIC 3HAHUS B PEIICHUH
npo0JeM Ha TBOPUYECKOM YPOBHE; JIOIYCKaeT He Oosiee 0JTHOr0 HeloueTa, KOTOPbIi JIerko
UCIPABJIAET MO TPEOOBAHUIO YUUTENS; UMEET HEOOXOAUMbIE HaBBIKU PabOThI C Mpudopamu,
YyepTekaMH, CXeMaMH U TpapuKaMH, COITyTCTBYIOLIUMH OTBETY; 3allUCH, COIPOBOXKIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka «4» cTaBUTCS, €CJIU YYeHHK:

1. IToxa3pIBaeT 3HaHUS BCETO U3yYEHHOTO TPOrPaMMHOI0 Martepuaia. J[aeT nogHeli u
IIPABUJIbHBIN OTBET HA OCHOBE M3YYEHHBIX TEOPUH; JOMyCKaeT HE3HAYUTENIbHbIE OIIMOKH U
HEJ0YETHI IIPU BOCIIPOM3BEAEHUHN U3yUYEHHOIO MaTepHala, ONPEIEICHNs TOHATHH, HETOUHOCTU
IIPU UCIIOJIb30BAHUN HAyYHBIX TEPMUHOB WM B BBIBOJAX U 000OIIEHUSAX U3 HAOIIOAEHUN 1
OIBITOB; MaTepHall U3JIaraeT B ONPEAEICHHON JOrMYECKOMN II0CIEN0BATENBHOCTH, IIPH 3TOM
JIOITYCKaeT OJJHY HerpyOyto omnOKy Uiy He 0oJiee IByX HEJOUETOB U MOXKET UX UCIIPaBUTh
CaMOCTOSITENIbHO MTPU TPEOOBAHUH UJIH MTPHU HEOOJIBIION MTOMOILIH MTPEToiaBaTelsi; B OCHOBHOM
YCBOMJI YUEOHBIN MaTepuall; MOATBEPKIaeT OTBET KOHKPETHBIMU IIPUMEpaMHU; PaBUIBHO
OTBEYAET HA JONOIHUTEIbHBIE BOIIPOCH! YUUTEIS.

2. YMeeT caMOCTOSATENbHO BbIIEIATH IJIaBHbIE MOJI0KEHUS B M3YYEHHOM MaTepHalie; Ha
OCHOBaHMHU (PaKTOB U MPUMEPOB 000011aTh, A€TaTh BIBObI, yCTAHABINBATh
BHYTpUIIpEeIMETHBIE CBsA3H. [I[pUMeHsIeT nonydyeHHble 3HaHUs Ha TPaKTUKE B BUIOU3MEHEHHOMN
CHUTYallUH, COOJII0IaeT OCHOBHBIE MTPAaBUJIa KYJIbTYpPhl YCTHOW M MMCbMEHHOM pedH, UCIIOIb3YeT
Hay4YHbI€ TEPMUHBI.

3. He o0nagaet 4OCTaTOYHBIM HABBIKOM pabOTHI CO CIIPAaBOYHOM JINTEPATYpoil, yueOHUKOM,
NEPBOMCTOYHUKAMH (IIPaBUIILHO OPUEHTUPYETCS, HO paboTaeT MeneHHo). JJomyckaer
HerpyOble HapyIIeHus paBul 0popMIIEHHUS TUCbMEHHBIX paboT.

Ouenka «3» CTaBUTCSH, €CJIH YYCHUK:

1. YcBoust o0cHOBHOE coziep kaHKe yueOHOro MaTepuasia, UMeeT MpoOesbl B YCBOCHUN
MaTrepuaa, He MPENsTCTBYIOLIME JalbHEHIIEMY YCBOSHUIO POTPAaMMHOI0 MaTepuaa;
MaTepuai u3jaraeT HeCUCTEMaTU3UPOBAaHHO, (hparMEeHTapHO, HE BCET/1a MOCIIE0BATEIBHO.

2. ITokaspIBaeT HEIOCTATOUYHYIO C(HOPMUPOBAHHOCTH OTENBHBIX 3HAHUN M YMEHUI1; BBIBOJBI U
00001IeHNST apTyMEHTUPYET ¢1ab0, AOMYyCKAaeT B HUX OIIHOKH.



3. JlomycTui ommOKY U HETOYHOCTH B MCIIOJIb30BAaHUH HAYYHOIH TEPMUHOJIOTUH, OTIPE/ICICHUS
HOHATHUH JJaJl HEIOCTaTOYHO YETKHUE; HE UCIIOJIb30Ball B KAU€CTBE 10Ka3aTEeNbCTBA BBIBOBI U
000011eH s 13 HAOIOICHHA, (PaKTOB, OIBITOB MJIH JOITYCTHII OIIMOKH MTPU UX U3JI0KECHUU.

4. VicnbIThIBACT 3aTPYAHEHUS B IPUMEHEHUH 3HAHUN, HEOOXOAMMBIX JJIsl peIIeHUs 3a/1a4
Pa3JIMYHBIX THIIOB, IPH OOBSICHEHUN KOHKPETHBIX SIBJICHUIH Ha OCHOBE TEOPHH U 3aKOHOB, UJIH B
HOJTBEPKIEHUH KOHKPETHBIX IPUMEPOB MIPAKTUYECKOTI0 IPUMEHEHUS TEOPUH.

5. OTBe4aeT HENOJHO Ha BOMPOCH! yuuTels (yIyckas U OCHOBHOE), WJIM BOCIIPOM3BOAUT
coJiepKaHue TeKcTa yueOHUKa, HO HEJJOCTATOUYHO TOHUMAET OT/IENIbHbIE OJ0KEHUS, UMEIOLIe
Ba)XHOE 3HAYCHHE B ITOM TEKCTE.

6. OOHapy’XKuBaeT HeAOCTATOUHOE TOHUMAHHUE OT/EJIbHBIX [10JIOKEHUH ITPU BOCIIPOU3BEICHUN
TEKCTa yueOHMKa (3amucel, IepBOMCTOYHUKOB) MM OTBEYACT HEMOIHO Ha BOPOCHI YUUTEI,
JIOTIyCKasi OJIHY - JIB€ IPyObIe OMTUOKH.

OuneHka «2» cTaBUTCS, €CJIN YYEHUK:

1. He ycBoWI 1 HE pacKpbll OCHOBHOE COJICp)KaHUE MaTepraa; He JellaeT BHIBOJOB U
000011IeHU .

2. He 3HaeT v He MOHMMAET 3HAYUTEILHYIO HIIM OCHOBHYIO YaCTh IIPOTPAaMMHOT0 MaTepuaa B
npejienax MOoCTaBJICHHBIX BOIPOCOB MM UMEET ¢1ab0 c(hOPMUPOBAHHBIC U HETIOJIHBIC 3HAHUS U
HE YMEET MPUMEHSTh UX K PEIICHUIO KOHKPETHBIX BOIPOCOB U 33J1a4 110 00pasiry.

3. IIpu oTBeTe (Ha OJJUH BOIIPOC) AOMYyCKaeT OoJiee BYX rpyObIX OMIMOOK, KOTOPbIE HE MOXKET
UCIIPABHUTH JJAXKE MTPH IIOMOIIU YIUTEIIS.

4. He MOXeT OTBETHTh HU Ha OJIUH UX MTOCTABJICHHBIX BOIIPOCOB.

5. IlonHOCTBIO HE YCBOMII MaTepHall.

OneHka BbINIOJTHEHHUS NMPAKTUHICCKHUX paﬁoT o XMMHH:

Ouenka «5» cTaBUTCH, €C/IH YYCHUK:

1. IlpaBuibHO ONpeAETHI 1eb ONBITA U BBIMOJIHUI padoTy B MOJTHOM 00beMe ¢ COOTI0IEHUEM
HE0OXO0UMOM MOCIIE0BATENBHOCTH IPOBEACHHSI ONIBITOB U U3MEPEHUH.

2. CaMOCTOATENBHO U PallMOHATIBHO BBIOpAI U OATOTOBHMII AJIS OIBITA HEOOXOIMMOE
000py/10BaHUE, BCE ONBITHI POBEJI B YCIOBUSAX U PEKMUMAX, 00€CIIEUNBAIOLINX MOJTy4YEHUE
pe3yJbTaTOB U BBIBOAOB C HAUOOJIbIIEH TOUHOCTBIO.

3. HayyHo rpaMOTHO, JIOTMYHO onucall HabIoaeH!s U c(popMHUpOBaIl BEIBOIBI U3 OmbITa. B
IPEJCTaBICHHOM OTUYETEe MPABUIILHO M aKKYPATHO BBIMOJIHUI BCE 3aIIUCH, TAOJIUIIBI, PUCYHKH,
YyepTexH, rpauKu, BBIYMCIEHUS U Clieall BEIBOJIBI.

4. IIpaBUIBHO BBIOJHMII aHaIU3 norpemHocteit (9-11 knaccsr).

5. IlposiBnsieT OpraHn3aloOHHO-TPYAOBbIE YMEHUs (MOAAep)KUBAET YUCTOTY pabodyero Mecra u
MOPSIZIOK Ha CTOJIE, 3KOHOMHO UCIOJIB3YET PACXOAHBIE MATEPUAJIBI).

6. DKCIIEpUMEHT OCYILLIECTBIISIET M0 IJIaHY C YYETOM TEXHUKHU 0€30MaCHOCTHU M MpaBUi pabOTHI ¢
MaTepHajaMi U 000pYIOBaHUEM.

Ounenka «4» cTaBUTCS, €CJIM YYeHUK BBINOJHIJI TPEOOBAHUSA K OLEHKeE «5», HO:

1. OnbIT MPOBOAMII B YCIOBHSIX, HE 00ECIIEUUBAIOLIUX JOCTATOUHON TOYHOCTH U3MEPEHUH.

2. beI1o gomymieHo J1Ba — Tpy HejoueTa Win 6osee o JHON Tpy0oil OIMOKY 1 OTHOTO HE0YeTa.
3. DKCIIepUMEHT MTPOBEJICH HE MOTHOCTHIO WJIM B OMTMCAHUN HAOIIOIEHUH U3 OMbITa YICHUK
JIOITYCTHJI HETOYHOCTH, BBIBOJBI C/AEIIAJI HEMOJIHBIE.

Ouenka «3» CTaBUTCSH, €CJIH YYCHUK:

1. HpaBI/IJ'IBHO onpenem/m O CJb OIIbITA, pa60Ty BBITTOJIHACT HpaBI/IJ'II)HO HC MCHECC UCM
HATOJIOBUHY, OJTHAKO 00bEM BHITIOJTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABHIILHBIE
pe?)y.]'IBTaTI)I U BBIBOJBI ITO OCHOBHBIM, HpI/IHI_[I/IHI/IaJ'H)HO BAa’>XHBIM 3a1a4aM pa6OTBI.



2. Ilon6op obopynoBanusi, 00bEKTOB, MATEPHAJIOB, @ TAKXKE paOOTHI 110 HAYAITy OIBITA IPOBEJ C
MIOMOIIBIO YYUTEJISI; UM B XOJI€ POBEACHUS OIbITa M M3MEPEHHH OIbITa OBLUTN JTOMYIICHBI
OLIMOKH B ONKCaHUK HaOIr01eHuH, (HOPMYITHMPOBAHUN BBIBOJIOB.

3. OmbIT POBOAMIICS B HEPAIIMOHABHBIX YCIOBHSIX, YTO IPUBEIIO K MOIYYCHUIO PE3YJIbTATOB C
OO0JIBIIEH MOTPENTHOCTHIO; UM B OTYETE OBUIN JOMYIICHBI B O0IIEH CII0)KHOCTH HE Oosee ABYX
omMOOK (B 3aMUCSIX €AMHUI], U3MEPCHUSX, B BEIYMCICHHSX, rpadukax, TabiuIax, cxeMmax,
aHaJM3e MOrPEIHOCTEH U T.JI.) HE MPHUHIUIHAIBLHOTO IS TaHHOK pabOThI XapaKkTepa, HO
MIOBJTUSIBIIMX HA PE3YJIbTAT BHITIOJHEHUS; HE BHIMIOJIHEH COBCEM WIIH BBIIIOJIHEH HEBEPHO aHAJIH3
norpemHocte (9-11 knaccsl);

4. Jlomyckaet rpyOyro oIrOKy B X0JI€ IKCIIepuMeHTa (B 00bICHEHHH, B 0(DOpMIICHUN pabOThI, B
COOJIIO/ICHUH TTPABUJI TEXHUKU OE€30MaCHOCTH IIPU paboTe ¢ MaTeprajaMu U 000pYIOBaHUEM),
KOTOPAsi UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

OueHka «2» CTaBUTCS, €CJIM YUEHHUK:

1. He onpenenui caMOCTOSTENBHO 1I€JTh OIBITA: BHITIOIHIII pabOTy HE MOJHOCTHIO, HE
MOJITOTOBMII HY)KHOE 000pYZI0BaHUE U 00BEM BBIMIOJIHEHHON YacTH PabOThI HE TIO3BOJISIET
CeNaTh MPABUIBHBIX BBIBOJIOB.

2. OnbITHI, U3MEPEHUS, BEIYUCICHUS, HAOIIOIEHUS POU3BOAUIUCH HETIPABUIIHHO.

3. B xone paboThl 1 B 0TUETE OOHAPYKHITUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHBIE B
TPeOOBaHUAX K OIICHKE «3».

4. Jlonyckaert aBe (u 0osee) rpyObie OIIMOKHY B X0J1€ HKCIIEPUMEHTA, B 00bSICHEHUH, B
odopmIIeHUH pabOTHI, B COOTIOICHUN TTPaBUJI TEXHUKH O€30MaCHOCTH IPHU paboTe C
BEIICCTBAMH U 000PYIOBaHUEM, KOTOPBIC HE MOXKET UCIIPABUTH JIaXe 110 TPSOOBAHUIO YUUTEIIS.

V. COAEPXKAHUE OBPA3OBATEJIBHOM ITPOI'PAMMBI
Tematuueckuil TIaH TPOrpaMMBbI

No Tema pazgena KonnuectBo wacos
pasacia Oo0wmee KoHTponbHbIX [IpakTrueckux
pabot pabot
1 Bsenenune 3 - -
2 ATOMBI XUMHUYECKHX 13 1 3
HIIEMEHTOB
3 IIpocTeie BemecTBa 6 - -
4 CoenuHeHns XUMAYECKUX 15 1 1
HIIEMEHTOB
5 N3meHeHus mpoucxosmue ¢ 12 1 1
BEIECTBAMH
6 PactBopenue. PacTBopbr. 21 1 3
CBo¥iCTBa DIIEKTPOIUTOB.
HUroro: 70 4 8

Conep:xkanue TeM yueOHOro Kypca
TEMA 1. BBenenue
XUMUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAICHUSIX.
[TonsiTHE O XMMHMYECKOM OJJIeMEeHTEe M (opMax ero CyIIeCTBOBAHUS: CBOOOJHBIX aTOMax,
MIPOCTHIX U CIIOKHBIX BEIIECTBAX.
[TpeBparenus BemiecTB. OTIMYNE XUMHUECKUX PEAKIUI OT (U3NUYECKUX SBICHHUH. Poib XumMun
B )KM3HH YeJIoBeKa. XeMohuius u xemodoOous.



Kpartkue cBefeHus: U3 HCTOPUM BO3HUKHOBEHUS U pa3Butus xumun. [lepuox anxumun. [lonarue
o ¢umocopckom kamue. Xumus B XVI B. PazButne xummm Ha Pycu. Ponb oTedecTBEHHBIX
YUYEHBIX B CTAHOBJICHUU XUMHUYECKOW Hayku — pabotsl M. B. JlomonocoBa, A. M. Bytieposa,
J. 1. Menneneena.

XUMHUUYECKasi CUMBOJIHMKA. 3HAKM XUMHYECKHX 3JIEMEHTOB U TPOUCXOXKICHHE HMX Ha3BaHUA.
Xumnueckue ¢opmyinsl. HMupekcel u  ko3dduuumentsl. OTHOCUTENBHBIE AaTOMHas U
MOJIEKYJIsIpHAs Macchl. PacueT MaccoBOil 1O XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJIie BEIIECTBA.
[lepuonuueckas cucreMa xuMudeckux snemenToB [[. V1. MenneneeBa, ee cTpykTypa: Majble U
0oJbIIME EPUO/IbI, TPYIIIBI M NOArPYNIbI (IJ1aBHas U nobdouHas). Ilepuonnueckas cucrema Kak
CIPAaBOYHOE NOCOOUE [T TOJYyYEHHs CBEIEHUIN O XUMUYECKUX IEMEHTAX.

Pacuernble 3agaun. 1. HaxoxeHrne OTHOCUTEIHHON MOJEKYISIPHOW MacChl BEIIECTBA IO €ro
XUMHUYeCKOH (popmyiie. 2. BorunciaeHne MaccoBOM A0IM XUMHUYECKOTO 3JIEMEHTa B BELECTBE 110
ero ¢opmyre.

TEMA 2. ATOMBI XUMHY€CKHX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIECTBOBAHUSI XUMHUYECKUX 3J1eMEHTOB. OCHOBHbBIE CBEJICHUS O CTPOCHUU
aToMoOB. Jloka3aTenbCcTBa CIIOKHOCTH CTpoeHHs atoMoB. OmbiTel Pesepdopma. [TnanerapHas
MOJIeJIb CTPOCHHUS aToMa.

CocrtaB aTOMHBIX siiep: IPOTOHBI U HEUTPOHBL. OTHOCHUTENbHAS aTOMHas Macca. B3auMocBsi3b
MOHITUH «IIPOTOH», KHEUTPOHY, KOTHOCUTEIbHASI aTOMHAsl Maccay.

W3meHeHue ynciia mpoToOHOB B sAJIpe aTOMa — 00pa30BaHKE HOBBIX XUMHUYECKUX AJIEMEHTOB.
H3meHeHue uncina HEHTPOHOB B sApe aTtoma — oOpasoBaHue wu30TONOB. COBpeMEHHOE
OTpEeICTICHUE TIOHATUS «XUMHUYECKUN d1eMeHT». M30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOT0 JIEMEHTA.

OnektpoHbl. CTpoeHUE JIISKTPOHHBIX O0O0JIOYEK aTOMOB XHMHYECKHX 3eMeHTOB Ne 1—20
nepuoanueckoit cucrembl [l. M. MenneneeBa. [loHsiTue 0 3aBeplIEHHOM W HE3aBEPILIEHHOM
AJIEKTPOHHOM CJI0€ (IHEPTreTUYECKOM YPOBHE).

[lepnonnueckass cucrteMa xumuueckux siaeMeHToB [[. WM. MeHaeneeBa U CTpOEHHE ATOMOB:
(GU3UYECKU CMBICIT TOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa TPYIIIbI, HOMepa Mepuoa.
W3meHeHne uyuciaa HIEKTPOHOB Ha BHEIIHEM DJJIEKTPOHHOM YpPOBHE aTOMa XHMHYECKOTO
AJeMeHTa — 00pa30BaHUE TOJIOKUTEIBHBIX W OTPHUIATENILHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aToOMaMu METaJUIOB M HeMeTauioB. [I[puunMHbl U3MEHEHHS] METAUNIMUYECKUX M HEMETAINTMYECKUX
CBOIICTB B IIEPHOJIaX U IPYyIIIax.

O06pazoBanue 6uHapHBIX coequHeHui. [TonsaTre 06 noHHOM cBsA3Hu. CxeMbl 00pa30BaHUs HOHHON
CBSI3H.

BzanmopeiicTBie aTOMOB XUMHUYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXy co00ii — oOpa3oBaHue
JIBYXaTOMHBIX MOJICKYJI TPOCTBIX BemlecTB. KoBajeHTHash HEMOJspHash XWMHUYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumopeiicTBue aTOMOB XMMUYECKUX 3JIEMEHTOB-HEMETANIOB MEXIY CO00i — 0oOpa3oBaHHE
OMHApPHBIX COEAMHEHHI HEMETAJIOB. JJEKTPOOTPUIATENbHOCTh. [lOHATHE O KOBaJllEHTHOU
MOJISIPHOM CBSA3U.

B3aumoneiicTBue aTOMOB XMMHUYECKUX 3JIEMEHTOB-METAIJIOB MEXIy co00if — oOpa3oBaHue
METaJUTMYECKNX KpuCTaIoB. [[oHATHE 0 METANTMYECKON CBSI3H.

JeMoHcTpanun. Mojenn aroMOB XHMHMUYECKMX JJIeMEeHTOB. [lepuonuueckas cucrema
xumMudeckux 3yemenToB J. . Menaeneena.

TEMA 3. IIpocThle BeuiecTsa

[Tono’xeHne METaIoB U HEMETAUIOB B IEPUOAMUYECKON CUCTEME XMMHUECKUX A1eMeHToB /[I. U.
MenneneeBa. BaxHeine npocTble BENIECTBA — METAJUIbL: KEJI€30, ATIOMUHUN, KaJbIHUH,
MarHui, HaTpui, kanuii. Ooure puznyeckue cBOMCTBa METAIIOB.

Baxneiiiune mpocTeie BellecTBa — HEMeTallIbl, 00pa30BaHHBIE aTOMaMM KUCJIOPOa, BOJOPO/a,
azora, cepbl, ¢ochopa, yraepona. CHOCOOHOCTH aTOMOB XHMMHUYECKHX JJEMEHTOB K



00pa30BaHUI0 HECKOJIBKHUX TMPOCTHIX BEHIECTB — aJUIOTPONUS. AJUIOTPONHBIC MOIU(UKAINN
Kkuciaopona, ¢ochopa u osoBa. Meraminyeckue M HEMETAUIMYECKHE CBOMCTBA IPOCTHIX
BelecTB. OTHOCUTENBHOCTD JIEJICHUS MTPOCTHIX BEIIECTB HA METAJLIbI U HEMETAJUIBI.

[TocTostnnast ABoraapo. KomnuectBo BemectBa. Mok, MonsipHas mMacca. MomsipHbIid 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eMHUIIBI KOJIMYECTBA BEIIECTBA — MUJUTUMOJb U KHJIOMOJIb,
MUJUTUMOJIIPHAs. M KWJIOMOJISIPHAsT MAacChl BEIIECTBA, MHWUIMMOJISIPHBI M  KHJIOMOJISIPHBIN
00BEMBI TA3000pa3HBIX BEIECTB.

Pacuyets! ¢ ucronb30BaHUEM MOHATHI «KOJIWYECTBO BELIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIH
00bEM razoBy, «IIOCTOSTHHAS ABOTAJPO».

PacyerHble 3agauun. 1. Beraucienrne MOJIIpHON Macchl BEIIECTB MO0 XUMHUECKUM (popmyam. 2.
PacuetsI ¢ ucnosib30BaHUEM MOHSATUN «KOJIMUYECTBO BELIECTBA», «KMOJISIPHAS MACCay, «MOJISIPHBIN
00BEM Ta3oB », « IOCTOSHHAS ABOTaJIpo ».

Nemoncrpanuu. Ilomydenne o3ona. OOpasiel 0e10ro U ceporo 0yoBa, OEJIOro M KPacHOTO
docdopa. HekoTopsle MeTauibl U HEMETaJUIbl KOJIMYECTBOM BemiecTBa 1 Mmoib. Mogenb
MOJISIPHOTO 00BeMa ra3000pa3HbIX BEIIECTB.

TEMA 4. CoenuHeHNS XUMHYECKHUX IJIEMEHTOB

Crenenb okucienus. OnpeseneHne CTENEHN OKUCICHHS 3JIEMEHTOB MO0 XUMHUYECKoi dopmyne
coequaenusi. CocraBnenne (GopMmys OMHAPHBIX COCNWHEHM, OOLIMA CHOCO0 WX HA3bIBAHUS.
bunapHble coeauHEHMs: OKCUABI, XJIOPHUABI, Ccyiabbuasl u ap. CocTaBieHue ux QGopmyi.
IIpencraBuTenu OKCHAOB: BOJA, YIVIEKHCIBIM ra3 M HerameHas u3BecTb. lIpencraButenn
JETY4YUX BOJAOPOJHBIX COEIUHEHUN: XJIOPOBOIOPO U aMMHAK.

OcHoBaHMs, HMX COCTaB M Ha3BaHHWs. PacTBopuMOCTh OCHOBaHUW B Boje. TaOmuma
PacTBOPUMOCTH THAPOKCHUIOB U cojiel B Boze. [IpencraBurenu menoden: ruipOKCUIbl HATPHUs,
Kannad WU Kanpuuda. [lonsatue o kadecTBeHHBIX peakuusax. MHuamkatopel. VM3meHeHue okpacku
WHJUKATOPOB B IIEJIOYHON Cpejie.

Kucnotel, ux cocraB u Ha3Bauus. Knaccudukarmus kucnor. [IpencraButenn KUCIOT: cepHas,
COJIAHAs U a30THas. MI3MeHeHne OKpacku MHAMKATOPOB B KUCJIIOTHOM CpeJie.

Conu kak Mpou3BOJHBIE KUCIOT U ocHOBaHUM. X coctaB u Ha3BaHUs. PacTBOpUMOCTH cosiell B
Bojie. [IpencraBurenu comneil: xuopua HaTpusi, kKapOooHAT U GochaT KalbIusl.

AMop(dHbIE 1 KPUCTANINYECKUE BEILIECTBA.

MexMoneKkynspHble B3aMMOAECHCTBHUS. THUIIBI KPUCTAUIMYECKUX PEUIETOK: MOHHAs, aTOMHas,
MOJIEKYJISIpHAsi U MeTaJuIMuecKas. 3aBUCUMOCTb CBOWCTB BEILIECTB OT THUIIOB KPUCTAJUIMUECKUX
PELIETOK.

BemiectBa MONEKyJISpHOTO UM HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IOCTOSIHCTBA COCTaBa st
BEILECTB MOJIEKYJISIPHOIO CTPOCHHUS.

Uucrele BemecTBa U cMecH. IpuMepsl KUIKHUX, TBEPAbIX U razoo0pa3Hbeix cMmecell. CBoiicTBa
YHUCTBIX BellecTB U cMmeced. Mx cocraB. MaccoBas u oObeMHas /10JIM KOMIIOHEHTa CMECH.
Pacuertsl, cBs3aHHBIE C UCIIOJIB30BAHUEM ITOHATHUS «I0JSA».

Pacuernble 3agaun. 1. Pacuer MaccoBoil 1 00bEMHON J10JIeli KOMIIOHEHTOB CMECH BEIIECTB. 2.
Beluncnenre MaccoBOMl J0OJM BEIIECTBA B PACTBOpPE IO M3BECTHOM Macce pPacTBOPEHHOIO
BElleCTBA M Macce pacTBopuTens. 3. BpluuciieHne Macchl pacTBOPSIEMOrO BEIIECTBA U
pacTBOpUTENs, HEOOXOIUMBIX JUIsl IPUTOTOBJICHUS OINPEIEICHHON MacChl pacTBOpa ¢ U3BECTHOM
MacCOBOH J0JIEN PACTBOPEHHOI'O BEILIECTBA.

JemoncTpanuu. OOpasipl OKCHIOB, KUCIOT, OCHOBAaHHUHN W cojiell. Moaenn KpUCTaNIMIeCKuX
pEeLIETOK XJIOpUa HaTpus, aiMasza, okcuaa yriaepoaa (1V). B3pbeiB cmecu Bogoposa ¢ BO3LyXOM.
Crnioco0wI pazaeneHust cmecei. JIMCTHIISATINS BOIBI.

TEMA 5. U3meHeHHsl, TPOUCXOASIIME C BelleCTBAMH
IlonsTHEe SABIEHUM KaK W3MEHEHHM, MPOUCXOMAIIUX C BELIECTBAMU. SIBIEHUsA, CBS3aHHBIE C
U3MEHEHUEM KPHUCTAUIMYECKOTO CTPOEHUs BEUIECTBA IPHU IOCTOSHHOM €ro COoCTaBe, —



¢usnueckue sBieHus. Duznyeckue SBICHUS B XUMHUHM: JUCTHUIALMUS, KpUCTAJUIM3ALUA,
BbIMIApMBaHNE U BO3TOHKA BEIECTB, IEHTPUPYTHPOBAHUE.

SIBneHus, cBA3aHHbIE C N3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUUYECKUE peakuuu. IlpusHaku u
YCIIOBUS MPOTEKAHUSI XUMUYEeCKUX peakiuii. [Ioustue 00 3K30 - U SHAOTEPMHUUECKUX PEAKIUAX.
Peakuun ropeHuss Kak 4YacTHBIM Clydad OSK30TEPMHUYECKMX PpEaKLUil, IPOTEKAIOIIUX C
BbIJICJICHHEM CBETA.

3aKOH COXpaHEHHsS MacCchl BEIIECTB. XHUMHUYECKHE YypaBHEHUS. 3HAUE€HHUE MHJIEKCOB U
koa¢punmentoB. CocTaBieHNE YpaBHEHUN XUMUYECKUX PEaKLUH.

Pacuersl no xuMu4eckuM ypaBHEHUsIM. PelieHue 3a1a4 Ha HaXO0KJIEHUE KOJIMYECTBA BEILECTBA,
Macchl WK 00beMa IPOAYKTA PEaKIuu M0 KOJIMYECTBY BELIECTBA, Macce WIH 00bEMY HUCXOTHOTO
BellecTBa. PacueTsl ¢ MCIOIB30BaHUEM MOHSTHUS «I0JIs», KOIZla MCXOJHOE BEUIECTBO JaHO B
BUJE pPAacTBOpa C 3aJaHHOM MAaccOBOMl J0ieill pacTBOPEHHOTO BEUIECTBA MIJIM COACPKHUT
ONPEAEIIEHHYIO JIOJIO IPUMECEM.

Peakuuu paznoxxenus. [loHstue o ckopocTu xumuyeckux peakunii. Karanuzatopsl. @epMeHTHI.
Peakuuu coenunenus. KaranmuTudeckue W HeKartanuTHueckue peakuud. OOpaTuMble U
HEoOpaTUMBbIE peaKIUu.

Peakuuu 3amenienus. DNEKTPOXUMUYECKUN P HANpPsHKEHUH METaJlJIOB, €ro HCIOJIb30BaHUE
JUISL IPOTHO3UPOBAHUSI BO3MOXKHOCTU MPOTEKAHUS PeaKlMii MEXIy MeTajulaMd U pacTBOpaMuU
KHUCIIOT. Peakuinu BBITECHEHUS OJTHUX METAJJIOB U3 PaCTBOPOB UX COJIEH APYTUMHU METAJLIIaMHU.
Peakuun oOmena. Peakuuu HeWTpanuzanuu. YCIOBHS NPOTEKaHUS peakiuii oOMeHa B
pacTBopax J10 KOHIIA.

Tunel XUMHUYECKUX peakiuii (10 MPU3HAKY «YHCIIO U COCTaB MCXOAHBIX BELIECTB M MPOIYKTOB
peakiu») Ha MpPUMEPE CBOMCTB BOJBI. Peakuusi pasziioxkeHuss — d3JIEKTPOJIU3 BOABL Peakiuu
COCIMHEHUS — B3aWMOJICCTBHE BOJABI C OKCHUIaMH METalIOB M HemeTaioB. [loHsTue
«ruApoKcUIbl». Peakuuu 3aMmelieHUss — B3aMMOJAEWCTBHE BOJAbI C IIEJIOYHBIMU U
[IeJIOYHO3EMENNbHBIMU  MeTa/iaMu. Peaknuu oOMeHa (Ha mpumepe ruaponusza cyiabhuaa
AIIOMUHUS U KapOuaa Kajublus).

Pacuernbie 3agaun. 1. BplunciieHne mo XMMHUYECKUM YPAaBHEHMSIM MAacChl WIM KOJIMYECTBA
BEIIECTBA M0 M3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJIHOTO M3 BCTYHAIOUIMX B PEAKIIHIO
BEIIECTB WM NPOIYKTOB peakiuu. 2. Berumcienune macchl (KOJMYeCTBa BeIIECTBA, 00beMa)
NPOJYKTa peaKkliy, €ClIM U3BECTHA Macca MCXOJHOI0 BELIECTBA, COAEPIKAILErO ONpeAeIEHHYIO
J0J10 mpuMecei. 3. BrluncneHne Macchl (KOJMYECTBa BEIEeCTBa, 00beMa) MPOAYKTa peakiyH,
€CJIM M3BECTHA Macca pacTBOpPa U MaccoBasi J0JIsl paCTBOPEHHOTO BEIIECTBA.

JNemoncrpanuu. [Tpumepsl Gpusnueckux sBICHUN: a) MiaBieHUe napaduHa; 06) BO3roHKa Mo
Wi OEH30MHOM KHCIIOTHI; B) pacTBOPEHHE IepMaHraHara Kanus; r) Auddy3us ITyIIHUCTHIX
BEIIECTB C TOpALIeH JaMIOuKd HakanuBaHus. [Ipumepsl XMMHUYECKMX SBICHHI: a) TOpeHue
MarHusi, ¢ocdopa; 0) B3aUMOAEUCTBUE COJSHONW KHUCIOTBI C MpPamMoOpOM WM MEJIOM; B)
nonydyenue ruapokcuna meau (ll); r) pactBopeHue moayd4eHHOro I'MJIPOKCHAA B KHCIOTaX; 1)
B3aumojeiicteue okcuga menu (Il) ¢ cepHoil KuCIOTOM TpW HarpeBaHUU; €) PpPa3IOKEHUE
IepMaHraHaTa Kajus; k) B3auMoJieiicTBUe pa30aBIeHHBIX KUCIOT C METalIaMH; 3) pa3jioKeHue
MEPOKCHIa BOJIOPOA; ) DIIEKTPOIIU3 BOJBI.

TEMA 6. PactBopenue. PactBopsl. CBOICTBa pacTBOPOB 3JIeKTPOJIMTOB

PactBopenue kak ¢usnko-xumuueckuil mnpouecc. [loHsTue o ruapatax M KpUCTAIIOTHApPATAX.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOJENb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPJBIX
BEIIECTB OT Temneparypsl. HachlllleHHbIE, HEHACHINICHHBIE M IIEPECHIIICHHBIE PAaCTBOPBI.
3HaueHUE pacTBOPOB JJIsl IPUPOJIBI U CEINBCKOT0 XO35HCTBA.

[TonsiTrie 00 37EKTPOIUTUYECKON NUCCOLMALMU. DIEKTPOIUTHI MU HEIIEKTPONUTHL. MexaHu3m
JUCCOLMALMU  DJIEKTPOJIUTOB €  PA3IMYHBIM  TUIIOM  XUMHUYECKOH cBs3u. CreneHp
ANEKTPOIUTHYECKOMN Aucconnanuu. CUIbHBIE U C1a0bIe DIIEKTPOIUTHI.



OcCHOBHBIE TOJOXEHUS TEOPUU DJIEKTPOIUTHUECKON auccounanuu. VoHHBIE ypaBHEHMS
peakiuii. YcioBUS MPOTEKaHHUs peakiuu oOMeHa MEeXAY 3JEKTPOJIUTaMU /0 KOHLA B CBETE
WOHHBIX IIPE/ICTABJICHUI.

Knaccudukanus noHOB U X CBOICTBa.

Kucnotel, ux kmaccudukanus. Jluccoumanus KHUCIOT M WX CBOWCTBA B CBETE TEOPUH
3JIEKTPOJINTUYECKON Juccoranuu. MoJleKyJasipHble M MOHHBIE YPAaBHEHUS PEAKLMM KHUCIOT.
B3aumoneiicTBue KHUCIOT € METaIaMH. DJIEKTPOXUMUYECKUM PpAJl HAMPSKEHUW METaslIoB.
B3auMopeiicTBue KUCIOT C OKCHJIAMU METAJIOB. B3anMoaeincTBre KUCIOT C OCHOBAaHUSIMH —
peakiusi HeWTpanu3anuu. B3aummoneicTBHe KHUCIOT ¢ comsiMu. Vcmonbp3oBaHWE TaOIHUITBI
PacTBOPUMOCTH ISl XAPAKTEPUCTUKN XUMHYECKUX CBOUCTB KUCIIOT.

OcHoBanus, ux kiaccu¢pukamus. Jlucconuanuss OCHOBAaHMM M HMX CBOHCTBA B CBETE€ TEOPHUHU
3JIEKTPOJINTUYECKON AUCcOoLManuy. B3anMoneicTBue OCHOBAaHMI C KHCIOTaMH, KHUCIOTHBIMU
OKCHJIaMH M coisiMd. Vcnosnp3oBaHue TaONMIBI PAcTBOPUMOCTH JJISl  XapaKTEPHUCTUKU
XMMUYECKUX CBOMCTB OCHOBaHUM. PaznokeHne HepacTBOPUMBIX OCHOBAaHUM IIPU HATPEBAHUH.
Conu, ux kinaccupuKanus U IUCCOIMANNS PA3IUYHBIX THIIOB cosieil. CBOIMCTBA coyiell B CBETE
TEOPUH 3JIEKTPOJUTUUYECKON aucconuanuu. B3aumopneicTBue cojiell ¢ MeTalllaMH, YCIOBUS
IIPOTEKaHUs 3TUX peakuui. B3aummonencTBue cOJed ¢ KUCIOTAMM, OCHOBAHMSIMU U COJISIMU.
Hcnonp3oBaHue TabIUIBI PACTBOPUMOCTH JIJIs1 XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB COJIEH.
O06o006menne cBeeHuit 00 OKCHIaxX, X KiIacCu(UKAUN 1 XUMUIECKAX CBOMCTBAX.
'eneTndeckue psAabl METAUIOB W HEMETAUIOB. ['eHeTnueckas CBsI3b MEXAYy KiaccaMu
HEOPraHWYECKHUX BEIIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiu. OKUCIUTENb U BOCCTAHOBHUTEINb, OKHUCICHUE U
BOCCTaHOBJICHHE.

Peakuuu woHHOro oOMEHa U OKHUCIMTEIbHO-BOCCTAaHOBUTENbHBIE peakiuu. CocTaBieHue
YpaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOIOM 3JIEKTPOHHOTO OaiaHca.
CBoiicTBa NpPOCTBIX BEHIECTB — METAJUIOB M HEMETAUIOB, KHUCIOT M COJIEM B CBETE
IPEJICTaBICHUNA 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MTPOLIECCAX.

JdemoHncTpanuu. lcnbiTaHue BEIIECTB U MX PACTBOPOB HA BJIEKTPOIPOBOJHOCTH. [IBH>KEHHE
OKpAIlIEHHBIX HMOHOB B 3JIEKTPUYECKOM I0JI€. 3aBUCUMOCTb 3JIEKTPOIPOBOAHOCTU YKCYCHOM
KHMCJIOTBl OT KOHILICHTpalMH. B3auMoneincTBUe UHKA C CEpOM, COJSHON KUCIOTOU, XJIOPUIOM
menu (l1). Topenne maraus. B3aumoeiicTBre XJI0pHOM B CEpOBOIOPOTHON BOJIBI.



VI. KanenpapHo-TemaTu4eckoe INIAHUPOBaHHE Kypca

Ne Tema ypoka Kon-Bo

n/n 4acoB

1 IIpeamer xumuu. Bemectsa. [IpeBpamenns Bemects. Poins xumuu B 1
KHU3HH YellOBeKa.

2 [Tepuoanueckas cucrema xumuueckux sneMentoB J[. 1. Menpaeneesa. 1
3HAKU XMMUYECKUX IEMEHTOB

3 Xumuueckue ¢hopmysl. Pacuersr mo xumuueckum Gopmynam (M, 1
MaccoBoit gonu X0).

4 OcCHOBHBIE CBE/IEHUS O CTPOCHUU aTOMOB.

1

3) W3MmeHeHue B cocTaBe s7ep aTOMOB XMMHUECKUX 3JeMeHTOB. M3oTombl. | 1

6 CtpoeHue JIeKTPOHHBIX 000JI0YE€K aTOMOB. 1

7 M3MeHeHue 4nciia 3JIeKTPOHOB Ha BHELITHEM SHEPreTHYECKOM YPOBHE 1
aTOMOB XMMHUYECKUX JIEMEHTOB.

8 [Tpaktuyeckas padora Ne 1. OcHOBHBIE TpHEMBI pabOTHI ¢ 1
71a00paTOPHBIM 000PYTOBAaHHEM.

9 [Ipaktuueckas padora Ne 2. CTpoeHue MjIaMeHHU.

10 Honnas cBs3b. 1

11 B3anmMopelicTBie aTOMOB HEMETAIUIOB MEX Ay coOoii. KoBanenTHas 1
HENoJIsIpHasi XUMHUYECKasl CBA3b.

12 B3anmMopelicTBie aTOMOB HEMETAIUIOB MEX Ay coOoii. KoBanenTHas 1
NOJIIpHAsi XUMUYECKasi CBSI3b.

13 | Merammveckass XUMHYeCKasl CBSI3b. 1

14 O060011eHNe U cUCTeMaTU3alus 3HaHU| 110 TeMe «ATOMbI XD» 1

15 KonTponbhas padota Ne 1. ATOMBI XUMHUYECKUX 3JIEMEHTOB. 1

16 AHann3 KOHTPoJIbHOM paboThl Nel. ATOMBI XUMHUYECKUX 3JIEMEHTOB. 1

17 ITpocteie BemecTBa - MeTayuibl. O01uMe GpU3NMUEcCKue CBONCTBA. 1

18 [Tpocteie BemecTBa. Hemeramnel. dusznueckue cBOMCTBa HEMETAIOB - | 1
MPOCTHIX BEIIECTB. AJJIOTPOIHSL.

19 KonuyecTBo BemectBa. ModsipHast Macca. 1

20 | MonspHBIif 00BEM Ta30B. 1

21- | PacdeTsl ¢ HCIIOJIB30BaHUEM MOHSATHI «KOJMYECTBO BEIIECTBAY, 2

22 «MOJISIpHAsI Macca, «MOJISIPHBIN 00beM ra3oB, «IIOCTOSTHHAS
ABoragpoy.

23 Crenenb okucienus. OnpeseieHne CTeNeHn OKUCIEHUS 1o popMmyie 1
BELIECTBA.

24 CocraBnenue (popmMyIIbl XUHMHYECKOTO COSTUHEHHUS 110 CTENEHN 1
OKHCJICHHUS.

25 Baxneilmue kimaccsl OMHAPHBIX COSIMHEHUIM — OKCHUJIBI U JIETy4He 1

BOJOPOJAHBIC COCIUHCHUS.




26 OcHoBaHusA 1

27 Kucnotsr. 1

28- | Conn. 2

29

30 | Uncrsle BemecTBa U CMECH. 1

31 ITpaktrueckas padora Ne 3. OuncTka 3arpsiI3HCHHON TOBapeHHOM comu. | 1

32 | Kpucramumyeckue pemeTKku 1

33- | MaccoBas u 00beMHas J10JIM KOMIIOHEHTOB CMecH (pacTBopa). 2

34

35 [Tpaktuyeckas padora Ne 4. [IpurotoBienue pactBopa caxapa u pacuer | 1
€ro MaccoBOH JTOJIM B pacTBOpE.

36 | O0o0mmenue u cucreMaTu3anus 3HaHui 1Mo remam «lIpocteie 1
BelecTBay, «CoelMHEeHUsI XUMUYECKHX 3JIEMEHTOBY.

37 KoHnTtposbnas padora Ne 2 mo temam «IIpocTeie BemecTBay, 1
«CoeMHEeHUS] XUMHUECKUX DIIEMEHTOB.

38 DuU3NYCCKUE SIBJICHUS B XMMHH. 1

39 XHUMHYECKUE PEaKIUH. 1

40 OcCHOBHBIE TIOJIOKEHUS TEOPUH BIEKTPOIUTUYECKON TUCCOLUALIUY. 1

41 XUMUYECKUE YpaBHEHHUSI. 1

42 PacueTsl N0 XUMUYECKUM YPABHEHUSIM 1

43 | Peakuuu paznoxxeHus. CKOpocTb XuMHUecKuX peakuuil. Karanuszaropsl. | 1

44 | Peaknuu coenuaeHus. OOpaTuMble, HEOOpATUMBIC PEAKITHH. 1
Karanutudeckne, HEeKaTATUTHUECKUE PEAKITHH.

45 Peaknuu 3amerienns. Psim akTHBHOCTH METAJIJIOB. 1

46 Peakiiun oOMeHa. Y ciioBHs IPOTEKaHMsI peakluii oOMeHa B pacTBOpax 1
710 KOHIIA.

47 Tunel XUMHYECKUX peakLuii Ha IpUMepe CBOMCTB BOIBI. 1

48 O06o01eHre U cucTeMaTHU3alys 3HaHui 1o Teme «M3MeHenus, 1
MIPOUCXOJISTIINE C BEIIECTBAMI.

49 KontponbHas pabora Ne 3. MI3meHeHus1, npoucxoasiye ¢ Bemecrsamu. | 1

50 Amnanu3 KoHTpoJbHOH paboTsl Ne 3. PactBopenue. PactBopumocTtsb 1
BEIIECTB B BOJIe. THITBI pacTBOPOB.

51 ONEKTPOIUTHYECKAS AUCCOLUALIMS. 1

52 [TpakTuueckas pabora Ne 5. [Ipn3Haku XMMHUUECKUX peaKIMii 1

53 | MonHble ypaBHEHHS. 1

54 ITpakTruyeckas pabora Ne6 KauecTBeHHBIE peakliii Ha @aHUOHBI. 1

55 Kucnotsr B cBete TO/I. 1

56 OcnoBanus B ceere TO/I. 1

57 Comu B cBete TO/I. 1

58- | Oxcupsl. 2

59

60- | I'enermueckas CBS3b MEX/Y KlacCaMH HEOPIaHUYECKUX COETUHEHHH. 2

61

62 [TpakTuueckas padora Ne 7 CBoicTBa coJiel, OCHOBaHH, KHCIIOT, 1

OKCHUIOB.




63 [Tpaktrueckas padota No 8. Pemenne skcriepuMeHTaIbHBIX 3a]1a4. 1

64 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1

65 YrpakHeHus! B COCTaBJICHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1
peaKuuid.

66 O06o001enre u cucTeMaTu3alys 3HaHui 1o Teme «PacTBopeHue. 1
PactBopbl. CBOMCTBA AIEKTPOIUTOBY.

67 Kontponbnas padota Ne 4. «PactBopenue. PactBopsl. CBoiicTBa 1
AJIEKTPOJIUTOBY.

68 AHanu3 KOHTposIbHOM paboThl Ne 4. «PactBopenue. PacTBopsl. 1
CBOJiCTBA 3JIEKTPOJIUTOBY.

69 O060061amuil ypok 1mo Teme 5 1

70 WroroBoe 3ansartue 1

VII. IPAKTUYECKUE 3AHATUSA
KoHTpo/1bHbIE PA0OTHI
K.p. 1 «<ATOMBI XUMHUYECKHX JIEMEHTOB)»
K.p. 2 «IIpocTsie BemiecTBay,
K.p. 3 «CoenuHeHnss XUuMHUUYECKUX FJIEMEHTOBY.
K.p. 4 «3MeHnenus, mpoucxosiue ¢ BEIIECTBAMU
K.p. 5 «Xumuueckue cBOMCTBA KUCIOT, OCHOBAHUM, COJIEH, OKCHIOBY
K.p. 6 «CsoiicTBa anekrposutoB. OBP»

IIpakTHyeckne padoThbl

[L.p. 1 «OcHOBHBIE TpUEMBI PabOTHI C TAOOPATOPHBIM 000PYIOBAHUEM

[Lp. 2 «CTpoeHue naaMmeHun»

IL.p. 3 «AHaJIU3 MOYBBI U BOJIBI»

ILp. 4 «OuncTka 3arpsi3HEHHON TOBAPEHHOU COJII)

ILp. 5 «IIpuroroBieHue pacTBOpa caxapa M pacyeT €ro MacCoBOM J0JU B PaCTBOPE»
[Lp. 6 «IIpu3HAKM XUMHUYECKHUX PEAKIIUI

IL.p. 7 «KauecTBeHHbIE peaKIIMy HA AHUOHBI»

I1.p. 8 «CBoiicTBa coeil, OCHOBAaHUMN, KUCIIOT, OKCHIOB)

ILp. 9 «Pemienre 3kCIEpUMEHTANBHBIX 33124
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2. Tlporpammbl Kypca xumuu ais 8-11 kimaccoB obmieoOpazoBatenbHbIX yupexaenuil /O.C.
["abpuensH. — 3-e 3., mepepadoTanHoe U gonoHeHHoe — M.: [Ipoda, 2010.

JlonmosiHuTEILHAS JIUTEPATYPaA

1. T.E. Pyazutuc, @.I'. ®enpaman. «Xumusa». M. «IIpocsemenuey. 1999

2. JI.B.Komuccaposa, N.I'. Ilpucsruna. KoHTponpHble M NpPOBEpOUYHBIE PAOOTHI MO XUMHH.
HN3natennscTBO «OK3aMeH».2008

3. M.A. Psa6os, E.}O.HeBckas. Tectosl no xumuu. M3aatensctBo «Ox3amen».2009

«Xumus. 8 xknacc: KontponbsHbie padoTsl k yueouuky O. C. 'abpuensaa « Xumust — 8».



IX. HEPEYEHb OFBEKTOB U CPEJICTB MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHUSA, HEOBXOAUMBIX JJISA PEAJIN3ALINU ITPOT'PAMMBI

1. IleyaTHble mocoous

1.1. Cepust cnpaBouHbIX Tabmul mo xumuu («Ileprognyeckas cucTeMa XUMHUYECKUX FJIEMEHTOB
AN. Mengeneea», «PacTBOpUMOCTh  COJIEM, KHCIOT M OCHOBAaHMH B  BOJIE»,
«INEKTPOXUMHYCCKUN PsJl HaNpsHKEHUH MeTaioB», «OKpacka HWHAMKATOPOB B Pa3IMYHBIX

cpenax» u JIip.).

1.2. PykoBojacTBa jyist 1a0OpaTOPHBIX OMBITOB U MPAKTUYECKUX 3aHIATHH 1Mo Xumuu (8-11 ki1.)
1.3. COOpHHKH TECTOBBIX 3alaHUH /I TEMAaTHIECKOTO U UTOTOBOTO KOHTPOJIS.

2. Yd4eOHo-sa00paTopHOE 000pYyA0BaHHE

2.1. HabGop Mopenel KpUCTAUTMYECKUX PEIIETOK: anMasa, rpadura, moBapeHHON COJH, jKeJe3a.
2.2. Habop nns MoaenupoBaHUs TUIIOB XMMUYECKUX peakuuil (MOeNn-anTuIUKaI|H).

2.3. Komnexkuuu: «Metauibl U criiaBbl», «MuHEpasbl U TOpHbIE NOPOAbD», «HemeTamisy.

3. YueOHo-mpakTH4YecKOe 000py10BaHHE

3.1. Habop «Kucmotsn».

3.2. Habop «I'mapoKCHIIbI».

3.3. Habop «OxcHIbI METAILTOBY.

3.4. Habop «MeTamibi».

3.5. Habop «lllenoyHbIe U MIETOYHO3EMEITBHBIC METAILIBI.
3.6. Habop «Cynbdatsl. Cynbdursl. Cyabhuas».
3.7. Habop «KapOoHaTbD».

3.8. Habop «®ocdatbl. CunuKaTh».

3.9. Habop «CoenuHenust Maprasuay.

3.10. Habop «CoeauHeHus Xxpoma.

3.11. Habop «HurtpaTsi».

3.12. Habop «VHAMKATOPBI.

3.13. Habop nocynabl ¥ IpUHAUIEKHOCTEN JUIsl YYEHUUYECKOTO IKCIEPUMEHTa, HarpeBaTelIbHbIE
npubops! (HITXIT).

3.14. KomIuiekT 1t IeMOHCTpaluu onbIToB o XxuMuu yuuteseM (KAOXY)

4. UHpopMallHOHHO-KOMMYHHKATHBHbIE CPEACTBA

4.1. MynbTUMeuitHBIE TPOIPaMMBI 110 BCEM pazjielaM Kypca XUMUHU & Kjiacca.
4.2. KomnbroTep U MyJIbTUMEIUNWHBIA MTPOEKTOP.

4.3. Kommurekt CD-muckoB "Xumus B mkose"



