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|. MIOACHUTEJIbHAS 3AIINCKA

Hacrosmass pabGowasi ydeOHas mporpamma 0a30BOTo Kypca «XuMHUsS» I 8 Kiacca
cpeanelr o0mieoOpa3oBaTeNbHOIN IIKOJIBI COCTABICHA Ha OCHOBE (heepalbHOTO KOMIIOHEHTA
roCy/IapCTBEHHOrO0 00pa3oBaTeNbHOIO 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.

Pabouas mporpamMma 1o XHMHUHU COCTaBJI€HAa Ha OCHOBE (elepalbHOr0 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 IIPEBPAILICHHUM 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 COJIEP’KaHUU Kypca MOCTPOESHHOTO MO0 KOHIICHTPUYECKOU
KoHIenuu. OcoOEHHOCTh MTPOTPAMMBI COCTOUT B TOM, YTOOBI COXPAHUTh BBICOKUH
TEOPETUYECKHI YpOBEHb U CieNaTh OOyuyeHHE MaKCUMalbHO pa3BuBaromuM. [losTomMy Bech
TEOPETUYECKH MaTepuall Kypca XMMHU PAacCMAaTPUBACTCS HA TEPBOM oy OOydYeHHs, 4TO
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 XO3sIMCTBE U Ha MPOU3BOJCTBE, PELICHUS 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).



- pacuupeHue NPeCTaBICHUN O CTPOCHHE BEIeCTBA (THIIOJIOTHH XUMHUECKHUX CBS3eH M BHJAX
KPUCTAJUTMYECKUX PEIIETOK).

- chopMHpOBaHKE 3HAHHI O 3AKOHOMEPHOCTSX MPOTEKAHMS PEeaKIUi U UX KiIacCHuPUKaIUH.
«IIporpamma kypca xumuu s 8-11 kmaccoB oOmieoOpaszoBarenbHbix yupexaenuit /O.C.
['abpuensn. — 3-e u3z., nepepadborannoe u gomnonHenHoe — M.: [Ipoda, 2010», paccuntana Ha
105 y4yeOHbIX yacoB, 3 yaca B HeJlet0/35 yu4eOHBIX HEICIb.

1. ®FIEPAJIbHBII KOMIIOHEHT TOCYJAPCTBEHHOI 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 XMMHHU, XUMHUYECKOH
CHMBOJIHKE;
° OBJIaJIecHHe YMEHUSIMM HAOJI0/IaTh XUMHYECKUE SIBICHHUS, MPOBOAUTH XWUMHUUYECKHUI

9KCHEPUMEHT, MPOM3BOJIUTH pacueTbl Ha OCHOBE XHMMYECKMX (hOpMyJd BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINN;

o Pa3BUTHUE ITO3HABATCIIbHBIX MHTEPECOB M MHTCIJICKTYaJIbHBIX CIIOCOOHOCTEN B Imponecce
MMPOBCACHUA XMMHUUYCCKOIO J3KCIICPHUMCEHTA, CAMOCTOSATCIBHOI'O HpI/IO6p€TGHI/Iﬂ 3HAHUM B
COOTBETCTBHH C BOSHHUKAOIIUMH XKN3HCHHBIMU HOTpe6HOCT$IMI/I;

o BOCIIMTAHUE OTHOIIEHHUS K XMMHM KaK K OJHOMY U3 (pyHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U HJIEMEHTY O0IIeYeI0BEYEeCKON KyIbTYPBI;

o NpUMeHeHHe TOJYYEeHHBIX 3HAHUH W YMeHMil i 0e30MacHOr0 HCIOJIb30BaHHUS
BCIICCTB W MATCpHaJIOB B 6BITy, CEJILCKOM XO3SMCTBE M Ha IMPONU3BOACTBE, PCIICHUA
NPaKTUYECKUX 3aJla4 B TOBCEIHEBHOW J>KU3HHU, MPEIYNPEKICHUS SBJICHUH, HAHOCSIINX
BpPE/I 3I0POBBIO YEIIOBEKA U OKPYKAIOIIEH cpejie.

OBSI3ATEJBHBIA MUHUMYM COJEPXKAHUS
OCHOBHBbBIX OBPA30OBATEJIBHBIX ITPOT'PAMM

METO/IbI IO3HAHUSA BEHIECTB U XUMHWYECKHUX SIBJJEHUI

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

HaGmiofieHne, OINCAHHE, W3MEPEHHE, SKCIICPHMEHT, Modenuposanue’. Ilowsmue o
XUMUHUYECKOM AHANIU3Ee U CUHme3e.

3KCHepI/IM€HTaHI>HOG HN3YYCHHUEC XUMHUUYCCKUX CBOMICTB HCOPTraHNYCCKHUX U OPTaHUYCCKUX
BEIIIECTB.

[IpoBenenune pacyeToB Ha OCHOBE (POpMyNI W ypaBHEHHH peakmuii: 1) maccoBou moiu
XUMHYECKOTO AJIEMEHTAa B BEIIECTBE; 2) MACCOBOM J10JM PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE;
3) KoJIMYecTBa BEIIECTBA, MACCHhl WM 00BEMa MO KOJWYECTBY BEIIECTBA, MAcce€ WM OOBEMY
OJIHOTO M3 PEareHTOB WM MPOYKTOB PEaKIIUU.

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. MospHas Macca. MoJspHBINA 00BeM.

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

KavecTBeHHBIH 1 KOTMUECTBEHHBII cocTaB BemecTBa. [IpocTeie U ciiokHbIe BemecTBa. OCHOBHBIC
KJIacChl HEOPTaHHMYECKHUX BELIECCTB.

Tlepuonuueckuii 3ak0OH U TEpUOAMYECKas cucTeMa xuMuueckux sneMmeHtoB JI.M. Menpeneesa.
I'pynmel u nepuoabl NEPUOAUYECKON CUCTEMBIL.

Crpoenue atoma. Sapo (IIPOTOHBI, HEUTPOHBI) U 3MEKTPOHBL. M30Tombl. CTpoeHHEe 3IIEKTPOHHBIX
00051049ek aTOMOB TepBEIX 20 371eMEHTOB ieproandeckoi cuctemsl [[.1. Menneneena.

Crpoenue MmoJiekyld. XHUMHYECKasi CBsI3b. [HWIBI XUMHYECKHX CBSI3€U: KOBAJICHTHAS
(monsipHasi W HETOJSAPHAs), MOHHAsA, MeTauimdeckas. [loHsATHEe O BaJEHTHOCTH M CTEICHHU
OKHUCJICHUS.

BemiectBa B TBepIoM, JKMAKOM M Tra3000pa3sHOM cOCTOSIHUH. Kpucraiamuueckue U amopguvie
BemlecTBa. Tunsi KPUCMALIUYECKUX PEULEemOK (AMOMHAsL, MOJIEKVIAPHASA, UOHHAS U MEMANLIUYeCcKds).

XUMHNYECKASA PEAKIIUA

XI/IMI/I‘-IGCKaSI peaKumL yCJIOBI/I?I nu HpI/I3HaKI/I XUMHNYCCKUX peaKuHﬁ. COXpaHCHI/IC MaCChI
BEIIIECTB MTPU XMMHUYECKUX PEAKITUSX.

Knaccudukarms XuMHYECKUX peaKIui 0 pa3INdHbIM MPU3HAKAM: YHCITYy M COCTABYy MCXOIHBIX U
HOJIy‘ICHHbIX BC€IICCTB, N3MCHCHUIO CTCHCHCfI OKHCJIICHHUA XHUMHUYCCKUX 3JICMCHTOB, IIOIIOIICHHIO HIIN
BBIACJICHUIO SHEPTUH. llonsamue o CKopocmu Xumu4ecKux peakuuﬁ. Kama/zu3am0pbl.

DNEeKTPOIUTHYECKAs JUCCOLMALMs BELIECTB B BOJHBIX PACTBOPAX. OJEKTPOJIUTHI U
HedJieKTpoJuThl. Moubl. KaTHOHBI M aHMOHBI. ODJIEKTPOJIUTHYECKAs JIUCCOLMAIUS KHUCIIOT,
miesiouel u coseil. Peaknuym HOHHOTO 0OMEHA.

OKI/ICHI/ITCHLHO-BOCCT&HOBI/ITCJ’IBHLIC peaK]_[I/II/I. OKI/ICHI/ITCHL 1 BOCCTAHOBUTCIIb.

SJIEMEHTAPHBIE OCHOBBI

HEOPTAHUYECKOW XUMHUH

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

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

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

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

A3ot. AMMuak. Conu ammoHusi. OKcHIbI a30Ta . A30THAsI KUCJIOTA U €€ COJIH.

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

VYrnepoa. Anmas, rpaduT. YTapHbIN U YITIEKUCIBINA Ta3bl. YTONbHAS KUCIOTA U €€ CONH.

Kpemuuii. Oxcun kpemuus . Kpemuuesas kucnora. Cunuxamel.

[[{erouHbIE U MIETIOYHO-3EMEIbHBIE METAJUIBI U UX COCTUHEHHUS.

AmoMuHUR. AMgpomeprocms okcuoa u 2uOpoKcuoa.

XKenezo. Okcupl, cUOpOKCUObL U cONU KeNe3a.

IHEPBOHAYAJIBHBIE ITPEJICTABJIEHUSA Ob

OPTAHUYECKHUX BEHIECTBAX

[TepBoHavanbHbIE CBEIEHUSI O CTPOEHUU OPTaHUYECKUX BEIECTB.

VYrieBogopoasl: METaH, 3TaH, TUJIEH.

CnupThl (METaHOJI, 3TaHOJ, TIULEPUH) U KapOOHOBBIE KUCIOTHI (YKCYCHasl, CTeapuHOBAsI)
KaK MPEeACTaBUTEIN KUCIOPOACOAEPKAIINUX OPTraHUYECKUX COEAMHEHNH.

buonoruuecku BaxHbIe BELIECTBA: KUPbI, YIIIEBObI, OCTIKH.

IIpeocmaenenus o nonumepax Ha npumepe noaIUdIMULEeHa.

SKCHHEPUMEHTAJIBHBIE OCHOBbBI XUMHWHU

[IpaBuna paboTel B MIKOJBbHOW Jiaboparopuu. JlabopaTopHas mocyna W 00OpyAOBaHHE.
[TpaBuia 6e30MacHOCTH.



Paznenenne cmeceii. Ouncrka BeniecTs. @PUIbTPOBaHUE.

B3pemmBanue. [Ipurorosnenne pactBopos. Ilonyuenne kpucrtamioB cosnei. [IpoBenenue
XAMHYECKHUX PEaKUUi B pacTBOpPAX.

Haepesamenvuvie ycmpoticmesa. [Ipogedernue xumuueckux peakyuti npu Hazpesanuu.

Mertoap! ananu3a BemiecTB. KauecTBeHHbIE peakiMy Ha Ta3000pa3HbIe BEIIECTBA U HOHBI B
pactBope. OmnpeneneHue xapakrepa cpeasl. MTHANKaTOpPHI.

[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 yene6o006. Koncepeanmul nuuyegvlx
nPOOYKMOo8 (N0BAPEHHAS COlb, VKCYCHAS KUCTOMA,).

Xumuueckue geujecmsea Kak cmpoumenvhvie U NOOENOYHbIE MAMeEPUansbl (Mel, Mpamop,
U3BECMHSK, CMEK0, YeMEHM,).

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

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH CPEIbl U €ro MOCIICICTBUSI.

[TpoGiieMbl  ©€301IaCHOTO  WCIIOJB30BAHMS BEIIECTB W XHUMHYSCKHX pPEaKIHid B
MIOBCEHEBHOM JKM3HU. ToKCcuuHvle, 2coplouue U 63pbl8OONACHble 6eujecmea. bvimosas
XUMUYECKASI 2PAMOMHOCHb.

I1l. TPEBOBAHUS K YPOBHIO
HOAI'OTOBKH BbBIITYCKHUKOB

Bpe3yﬂbmame U3YUCHUA XUMUU YUECHUK 00.J131CeH

3HATH/MIOHUMATH

L4 XUMUUECKYI0 CUMBOJIUKY. 3HAKW XHUMHWYCCKHUX OJICMCHTOB, (1)OpMYJ'II>I XUMHNYCCKUX
BCIICCTB U YPABHCHUA XUMHUYCCKUX peaKHHﬁ;

o SaiICHellue XuMu4YecKue HNOHAMUA. XUMUYECKUUA DIIEMEHT, aToM, MOJEKYIa,
OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJISIpHAas MacChl, UOH, XMUMHUUYECKasl CBs3b, BEIIECTBO,
KJacCU(UKallMs BEIIECTB, MOIIb, MOJISIpHAsh Macca, MOJSPHBIA 00beM, XUMHYECKas
peakiusi, KiacCUPUKAUS PEAKIUN, DJIEKTPOJUT M HEIICKTPOIUT, IJICKTPOJIUTHUUECKAs
JHUCCOIHAINS, OKUCIUTEIb M BOCCTAHOBUTEIIb, OKUCICHHUE U BOCCTAHOBIICHUE;

J OCHOGHblE 3AKOHbl XUMUW. COXPAHEHMS MACChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

yMeTh
. Ha3vlgamp: XUMUYECKUE IJIEMEHTBI, COEIMHEHNS] U3YUYECHHBIX KJIaCCOB;
. 00vacHamp: (GU3NYECKUN CMBICII aTOMHOTO (MOPSIKOBOTO) HOMEpPa XHMHUYECKOTO

OJIECMCHTA, HOMCPOB TIPYyHIIbBl H IEpHoaa, K KOTOPbBIM JOJIEMCHT MNPUHALICKUT B
nepuoauueckoir cucreme .M. MeHnneneeBa; 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB
3JIEMEHTOB B MpENENaxX MalbIX MEPHUOJOB W TJIABHBIX IOATPYII; CYHIHOCTh PEAKIHN
HOHHOr0 OOMEHa;

o Xapakmepu3zoeamp: XUMUYECKHE DJIEMEHTHI (OT BOJOpOJA IO KallbllMsl) HA OCHOBE UX
noJio’keHus B mepuoanyeckoir cucteme J.M.MeHneneeBa u ocoOEHHOCTEH CTPOCHHS HUX
aTOMOB; CBfA3b MEXIY COCTaBOM, CTPOCHHEM W CBOMCTBAMHM BEIECTB; XUMHUUYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BELIECTB;

o onpedenams: COCTaB BEHIECTB MO HX (opMmynaMm, MPUHAIICKHOCTh BEIIECTB K
ONPEAECTICHHOMY KJIacCy COEIMHEHWM, THUIbl XHUMUYECKUX pEaKIUi, BaJEHTHOCTh U
CTENICHb OKHCIICHHS DJIEMEHTA B COCJMHEHHUSIX, THI XHMHUYECKON CBSI3U B COCIMHCHUSX,



BO3MOXXHOCTh NMPOTEKAHMsI PeaKIMii HOHHOTO 0OMEHa;

. cocmaenams. (HOPMYIbl HEOPraHMYECKHX COCAMHEHUH W3YUYEHHBIX KIJIACCOB; CXEMBI
CcTpoeHus aToMOB mepBbix 20 sieMeHTOB nepuoauueckor cucteMbl [[.M.Menpaeneena;
YpaBHEHUSI XUMUYECKUX PEAKIIUA;

o oOpawamosbca ¢ XUMHYECKOM MMOCYI0M 1 1a00paTOPHBIM 000PYIOBAHHEM;

. PAacno3nagamsv ONBIMHBIM NymMem: KUCIOPOJA, BOJOPOM, YIJIEKUCIBIA a3, aMMHak;
pacTBOPHI KUCIIOT U HIETOYEH, XJIOPH -, CyabdaT-, KapOOHAT-UOHBI;

. 8bIYUCAMb: MACCOBYIO JIONIO XHMHYECKOTO »JJIeMEHTa Mo (opMylie COeIuHEHHS,
MacCOBYIO JOJIO BEIIECTBA B PACTBOPE; KOJIMYECTBO BEIIECTBA, O0OBbEM WM MaccCy IO
KOJINYECTBY BEUIECTBA, 00bEMY MJIM Macce PeareHTOB WU MPOYKTOB PEaKIUH;

HCII0JIb30BATH HpﬂOﬁpeTeHHbIe 3HAHUA U YMCHHA B HpaKTH‘leCKOﬁ ACHATECJIbHOCTH U
NOBCEAHEBHOM KM3HM JIJIS:

J 0e301acHOro oOpalieHus ¢ BEIIECTBAMH U MaTepHallaMH;

. HKOJIOTMYECKH IPAMOTHOIO ITOBEJECHUS B OKPYKAIOLIEH Cpelie;

. OLICHKH BJIMSIHUSI XUMHMYECKOTO 3arpsA3HEHUS OKPYKAIOIIEH Cpeibl HA OPraHU3M YEJIOBEKa;
. KPUTHYECKON OLIEHKH UH(OPMALIUU O BEILIECTBAX, UCIIOJIb3YEMBIX B OBITY;

. IIPUTOTOBJIEHUS PACTBOPOB 33IaHHON KOHLIEHTPALIUH.

IV. KPUTEPAU U HOPMBI OLTHKY 3HAHWA, YMEHWI 1 HABBIKOB
YYALIIAXCS

Kputepuu oieHKH KOHTPOJIBHBIX Pa00T H CAMOCTOATEIBLHBIX MUCbMEHHBIX PadoT 1O
XUMHHU

Ouenka «5» CTaBUTCSH, €CJIM YUCHUK:
1. Beinonaun paboTy 6e3 omub0oK U HEJJOYETOB.
2. Jlorryctri He OoJiee OJTHOTO HeJoueTa

Ounenka «4» CTaBUTCS, €CJIM YYeHUK BBITOJIHUI PadoTy MOJTHOCTHIO, HO JIONYCTHJI B Heii:
1. He Gosee oHOM HEerpyOoii OMIMOKH U OJTHOTO HEJIOUETA.
2. He Gostee 1ByX HEJIOYETOB.

Ouenka «3» cTaBUTCS, €CJIM Y4eHUK NMPABWIBLHO BHINOJHHUI He MeHee MOJOBHHBI padoThl
WM JOMyCTHII:

1. He Gosnee nByx rpyObIX olIMOOK WM HE Oosiee oAHOM Tpy0oil U 01HOM HErpyOoi OIMOKU U
OJIHOTO HEJI0YETa;

2. He Gonee nByx- Tpex HErpyObIX OMMOOK WIIM OJTHOW HETPpyOOil OIMOKHU U TPEX HEAOYETOB;
3. Ilpu oTcyTcTBUM OMIMOOK, HO MPH HAJTMYUH YEThIPEX-TISATH HEA0UYETOB.

Ouenka «2» CTaBUTCSH, €CJIH YYCHHUK:

1. lonmycTui yuciio oumboK HE0YETOB MPEBBILIAIOIIEE HOPMY, IIPH KOTOPOH MOKET OBbITh
BBICTABJICHA OIICHKA «3».

2. ECJ'[I/I HpaBI/IJ'II)HO BBITIOJTHUJI MCHEC ITOJIOBUHBI pa60TBI.

3. He mpucTynun x BBIMOTHEHUIO paOOTHI.

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

Kpurtepun u HOpMBbI YCTHOIO OTBETA 110 XUMMHU

Ouenka «5» cTaBUTCH, €CJIH YYCHUK:



1. TToka3zbiBaeT Ty0OKOE U MOJTHOE 3HAHKUE U IOHUMaHUe BCEro 00beMa IMPOrpaMMHOTO
MaTepuaa; MoJHOe MOHNMAaHNE CYIITHOCTH pacCMaTPHUBAEMBIX MOHATHH, SIBJICHUHN U
3aKOHOMEPHOCTEH, TEOPUH, B3aUMOCBSI3EH.

2. YMeeT cOCTaBUTh MOJHBINA M IPAaBUIIBHBIN OTBET HA OCHOBE M3YYEHHOTO MaTe€pHaa; BIICIATh
TJIaBHBIE TIOJI0KEHHUS, CAMOCTOSITEIILHO OATBEPKIATh OTBET KOHKPETHBIMHU IIPUMEPaMH,
(axTamMu; CaMOCTOSITENBHO U apTyMEHTUPOBAHO JeIaTh aHAIN3, 000011aTh, BEIBOJIBL.
VYcranaBnuBaeT MeXIpeIMETHbIE (Ha OCHOBE PaHEe NPUOOPETEHHBIX 3HAHUI) U
BHYTPHUIIPEIMETHBIC CBSI3H, TBOPYECKU MPUMEHSET IOyYCHHBIE 3HAHUS B HE3HAKOMOM
cutyanuu. [locienoBaTebHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30IIMO0YHO M3JIaracT YaeOHbIH
MaTepuall: 1aeT OTBET B JIOTHYECKON TOCIIEIOBATEIILHOCTH C HCIIOIb30BaHUEM IIPUHSATOM
TEPMUHOJIOTHH; JIeNIaeT COOCTBEHHBIE BBIBOIBI; (POPMHUPYET TOUHOE ONpPEACTICHUE U
MCTOJIKOBAHUE OCHOBHBIX ITOHSATHI, 3aKOHOB, TEOPHIA; TIPH OTBETE HE MOBTOPSIET JOCIOBHO TEKCT
y4eOHUKa; n3JaraeT MaTepuall JINTEPaTyPHBIM SA36IKOM; MPABHILHO U OOCTOSITEILHO OTBEYALT Ha
JIONOJTHUTEIIbHBIE BOITPOCH! yuuTess. CaMOCTOSTEIbHO U PAIIMOHAIBHO UCTIONB3YET HATJIsIHbIC
nocoOusi, CipaBOYHbIE MaTepUalIbl, y4eOHUK, TOTIOIHUTEIBHYIO JIUTEPATYPY, TEPBOUCTOUYHHKHY;
IPUMEHSET CUCTEMY YCIOBHBIX 0003HAYCHUI ITPU BEJICHUH 3aICEH, COIPOBOKAAIONINX OTBET;
UCTIONB3YeT JUIA J0KA3aTeIbCTBA BBIBOIBI U3 HAOIIOJCHUN 1 OTIBITOB.

3. CaMoCTOSATENIEHO, YBEPEHHO U 0€30MHO00YHO MPUMEHSIET ITOJTyYCHHBIC 3HAHUS B PELICHUH
npo0JeM Ha TBOPYECKOM YPOBHE; IOIYCKaeT He Ooiee OJJHOr0 HeI0YeTa, KOTOPHIH JIETKO
UCIIPABIISIET 110 TPEOOBAHHIO YUHUTEIST; UMEET HE0OXOIMMbIe HaBBIKM PaOOTHI C MPUOOpaMH,
YepTekaMH, CXeMaMH U TpadKaMH, COITyTCTBYIOIMMH OTBETY; 3aIHCH, COIIPOBOKIAOIIHIE
OTBET, COOTBETCTBYIOT TPEOOBAHMSIM.

Ouenka «4» CTaBUTCS, €CJIM YYCHHK:

1. Iloka3piBaeT 3HaHUS BCETO M3YYEHHOI'O IPOrpaMMHOro Marepuana. Jlaet noiaHsii u
IPaBUJIbHBIN OTBET HA OCHOBE M3YUEHHBIX TEOPUH; TOIYCKAeT HE3HAUNUTENIbHbIE OLIMOKU U
HEJ0YEThI IPU BOCIPOU3BEICHUN U3yUYEHHOT0 MaTepHaa, OIpe1eleHNsl TOHATHI, HETOUHOCTH
IPY UCTIOJIb30BAaHUH HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUAX U3 HAOII0AeHUH U
OMBITOB; MaTepHall U3JIaraeT B ONpPeAeICHHON JOrM4YeCKON OCIe10BaTeIbHOCTH, IPH 3TOM
JIOIyCKAeT OJJHY HerpyOyro omMOKyY UM He OoJiee IByX HEJI0UETOB U MOXKET X HCIIPaBUTh
CaMOCTOSITENIbHO MPU TPEOOBAHUU WM NPU HEOOJIBLION MTOMOIIH MPENO0/1aBaTelNs; B OCHOBHOM
YCBOMJI y4eOHBIM MaTepuall; HOATBEP)KIaeT OTBET KOHKPETHBIMH NIPUMEpPaMU; IPaBUIBHO
OTBEYAET Ha JIOTIOJIHUTEIbHBIE BOIPOCH! YUUTEIS.

2. YMeeT caMOCTOSITENbHO BBIACIATH IJIaBHbIE OJIOXKEHNS B U3yYEHHOM MaTepuaie; Ha
OCHOBaHUU (haKTOB U MPUMEPOB 0000111aTh, IETaTh BHIBOJIbI, YCTAHABINBATH
BHYTpPUIIPEIMETHBIE CBA3U. [I[pUMEHSET ONydeHHbIE 3HaHUS HA TPAKTUKE B BUIOU3MEHEHHON
CUTYalluH, COOJII0/IaeT OCHOBHBIE MTPaBHJIA KYJIbTYPbl YCTHOM U MUCbMEHHOW peuH, UCTIOIb3YET
Hay4yHbI€ TEPMUHBI.

3. He obnamaeT 1ocTaTOYHBIM HaBBIKOM Pa0OTHI CO CIIPABOYHOMN JINTEPATYPOH, YICOHHKOM,
NEPBOMCTOUYHUKAMHU (IIPaBUIBHO OPUEHTHPYETCs, HO paboTaeT MeuieHHo). [lomyckaer
HerpyOble HapylIeHHs MpaBui 0hOpMIICHUS TUCbMEHHBIX padoT.

Ouenka «3» cTaBUTCSH, €CJIH YYCHUK:

1. YcBoun ocHOBHOE coJiep:kaHue Y4eOHOTO MaTepuana, UMeeT MpoOesbl B yCBOSHUHU
MaTepuraia, He IPeIATCTBYIOIINE JATbHEUIIIEeMY YCBOCHHUIO MMPOTPAMMHOTO MaTepraa;
MaTepuai u3jiaraeT HeCUCTEMATH3UPOBAaHHO, (PparMeHTapHO, HE BCETa MOCIEeI0BATENBHO.

2. [Toka3pIBaeT HEJOCTATOYHYIO CPOPMUPOBAHHOCTH OTACIBHBIX 3HAHUH M YMCHHI; BBIBOIBI U
0000111eHUsT ApTYMEHTUPYET c11a00, JOMyCKAeT B HUX OLTHOKH.

3. JlomycTriT ONTMOKU ¥ HETOYHOCTH B MCITOJIb30BAaHUN HAYIHOW TEPMHUHOJIOTHH, OTIPECIICHUS
MIOHSATHI Ja HEJOCTAaTOUYHO YETKHUE; HE HCIOJIH30Ba B KAUSCTBE JI0KA3aTEIbCTBA BBIBOIBI U
000011eHNs U3 HAOMIOIeHUH, ()aKTOB, ONIBITOB MJIU JIOMYCTHJI OIITMOKH TIPH UX WU3JI0KCHUH.



4. VlcnipIThIBAET 3aTPYAHECHUS B IPUMEHEHUH 3HAHUN, HEOOXOAMMBIX IS PEIICHUS 3329
Pa3INYHBIX THIIOB, MPH OOBICHEHUN KOHKPETHBIX SIBJICHUN Ha OCHOBE TEOPUI M 3aKOHOB, HITU B
MOITBEPKICHUU KOHKPETHBIX TPUMEPOB MPAKTUIESCKOTO MPUMEHEHHSI TCOPHUH.

5. OTBeyaeT HEMoIHO Ha BOMPOCHI yUUTENs (YIIyCKasi © OCHOBHOE), WJIA BOCIIPOU3BOIHT
CoJIep’KaHue TeKCTa Y4eOHMKA, HO HEJJOCTATOYHO MOHUMAET OTACIbHBIC MTOJIOKEHUS, UMEIOIIHE
B2)XHOE 3HAYCHHE B 3TOM TEKCTE.

6. OO0Hapy>KMBaeT HEIOCTATOYHOE TOHUMAHNE OTJCIIBHBIX MOJIOKEHUN TTPH BOCIIPOU3BEICHUT
TEKCTa yueOHHKA (3amucel, IepBOMCTOYHUKOB) MM OTBEYACT HEMOJIHO Ha BOIPOCHI YUUTEIIS,
JIOITYCKasi OJTHY - JBE TPyObIe OMINOKH.

Ouenka «2» CTAaBUTCS, €CJIM YYEeHHUK:

1. He ycBous 1 He pacKpbll OCHOBHOE COJIEp)KaHUE MaTepHalia; He JIeJaeT BbIBOJIOB U
0000111IeHnH.

2. He 3HaeT 1 He NOHUMAET 3HAYUTEIHHYIO UM OCHOBHYIO YacTh MPOrPaMMHOI0 MaTepuasa B
npeJienax MOoCTaBICHHBIX BOIIPOCOB HIIM UMEET ¢1ab0 COPMUPOBAHHEIC U HEOJHBIC 3HAHUS U
HE YMeeT MPUMEHSTh UX K PEIICHHI0 KOHKPETHBIX BOIIPOCOB U 3aja4 o 00pasiy.

3. [Ipu oTBeTe (Ha OJIMH BOMPOC) AOITyCKAeT OoJiee ABYX rPyOBIX OMIMOOK, KOTOPBIC HE MOXKET
UCIPABUTH JJAXKE MPH MOMOIIU YUUTES.

4. He MOXeT OTBETUTHh HU Ha OJIMH UX MOCTABJIEHHBIX BOIPOCOB.

5. [TonHOCTBIO HE YCBOMI MaTepHUal.

OueHka BbINOJHEHHUS NPAKTHYECKUX PA0OT O XUMHH:

Ouenka «5» cTaBuTCs, €CJIH YYeHUK:

1. ITpaBusIbHO OTIpEIENHII IETb OMBITA U BRIIOJIHIII PadOTy B TIOJTHOM 00beMe ¢ COOIII0ICHIEM
HEOOXOAMMOH TTOCIIEIOBATEILHOCTH IPOBECHUS OIBITOB U U3MEPEHUI.

2. CaMOCTOATENBHO U PALlMOHAIBHO BHIOpPAIT U TIOATOTOBHJI /IJISl OIIBITA HEOOXOMMOE
000pyI0BaHUE, BCE OIBITHI TPOBEN B YCIOBUAX U PEKUMAX, 00€CIECUNBAIOIINX MTOTyUYeHUE
PE3yIBTaTOB M BEIBOJIOB C HAMOOJIBINIEH TOYHOCTHIO.

3. Hay4yHo rpaMOTHO, JJOrMYHO omnucall HaOIroAeHus U c(OpMHUPOBAJl BBIBOJIBI U3 ONbITa. B
NPEJICTaBJICHHOM OTUYETE MTPABHIBLHO M aKKYPAaTHO BBITIOJIHUJ BCE 3aITUCH, TAOJUIIBI, PUCYHKH,
4yepTexu, rpaduKu, BBIYUCICHUS U CIeNall BEIBOIBI.

4. IlpaBWIIbHO BBINOJHUI aHANU3 norpemHnocten (9-11 kmaccsr).

5. IlposiBrsieT opraHu3alMOHHO-TPYOBbIE YMEHHUs (MOAEPKUBAET YUCTOTY pabouero Mecra u
MOPSIJIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOIHBIE MATEPHAIIBI).

6. DKCEpUMEHT OCYILECTBIISAET 10 IJIaHY C YY€TOM TEXHUKHU 0€30MacHOCTH U MPAaBUII pabOTHI C
MaTepuajiaMu U 000pyI0BaHUEM.

Ouenka «4» cTaBUTCS, €CJIM YYeHUK BBITOJTHIWI TPeOOBaHUS K OlleHKe «5», HO:

1. OmbIT IPOBOJIUII B YCIOBUSX, HE 00€CIIEUNBAIOIINX JIOCTATOYHON TOYHOCTH U3MEPEHHH.

2. BBIJIO TOMYIIEHO /1Ba — TPW HEloUYeTa Wit 0oiee OJJHON Tpy0oii OIMOKH 1 OTHOTO HET0veTa.
3. DKCIIEpUMEHT MPOBEICH HE MOJHOCTHIO WM B OMMCAHUU HAOJIOICHUH U3 OTbITAa YIYEHUK
JO0IMYCTHUII HCTOYHOCTH, BBIBOABI CACTIAI HCIIOJIHBIC.

Ouenka «3» cTaBUTCSH, €CJIH YYCHUK:

1. ITIpaBunpHO onpenenu 1eib ONbITa; padoTy BBHIIOIHIET MPAaBUIBHO HE MEHEE YeM
HAIOJIOBUHY, OJJTHAKO 00bEM BHITIOJHEHHOW YacTH TaKOB, YTO MO3BOJISET MOITYYHUTh [IPaBUIIbHbBIE
pe3yJbTaThl U BBIBOJIBI [0 OCHOBHBIM, PUHIMITHAIIBHO BaXKHBIM 3a/1a4aM paOOTHI.

2. [Tonbop obopymoBaHus, 00BEKTOB, MATEPHUAJIOB, a TAKKE PAOOTHI IO HAYATy ONBITA TIPOBEI C
MIOMOIIBIO YYUTEJNS; UM B XOJI€ TPOBEACHUS OIbITAa M U3MEPEHUH OIbITa ObLTH JIOMYIIEHBI
OIIMOKY B ONMHUCAaHUU HAOIIOAeHUH, (POPMYINPOBAHUH BHIBOIOB.



3. OmBIT IPOBOJWIICS B HEPANMOHAIBHBIX YCIOBUSX, YTO IIPUBEIIO K MOTYICHHUIO PE3YIIBTATOB C
OoJIbIIIeH TTOTPENTHOCTHIO; WM B OTYETE OBLIN JOMYIICHBI B 00IIIEH CII0KHOCTH HE OoJiee ABYX
OIMOOK (B 3aMHCAX SAUHUIL, U3MEPECHUSX, B BBIYUCIICHUAX, rpadukax, Tabaumax, cxeMmax,
aHaJIM3e TMOTPEITHOCTEH U T.JI.) HE MPHHIUITHAILHOTO JIJIS TaHHOW paOboThI XapakTepa, HO
MOBJIMSIBIIIMX HA PE3yJbTAT BBHITOJIHEHHUS; HE BBIIIOJIHEH COBCEM WJIM BBIITOJIHEH HEBEPHO aHAIIN3
norpentHoctei (9-11 kmacchr);

4. lomyckaeT rpyOyro ommoOKy B X07ie SIKCIIEpUMeHTa (B 00BbsCHEHNUH, B 0(OpMIICHIH paboThI, B
COOJIIOJICHUH TIPABUJI TEXHUKH OE30MIACHOCTH NIPU paboTe ¢ MaTepraliaMH U 000PYIOBaHUEM),
KOTOpasi UCTIPABIISETCS 110 TPEOOBAHUIO YUUTEIIS.

OuneHka «2» CTaBUTCS, €CJIN YYeHUK:

1. He onpenenui caMOCTOSITENILHO LI OIBITA: BHIOJHUI pabOTy HE MOJHOCTHIO, HE
MOJTOTOBWII HY’)KHOE 000py/I0BaHNE U 00bEM BBIMIOJTHECHHON YaCcTH padOThI HE MTO3BOJISIET
cieNaTh MPAaBUIBHBIX BBIBOJIOB.

2. OnBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOTIOCHHS TPOU3BOIUINCH HEIIPABUIIBHO.

3. B xoze paGoThl 1 B 0T4ETE OOHAPYKHIIKUCH B COBOKYITHOCTH BCE HEJOCTATKU, OTMEUCHHBIE B
TpeOOBAHUAX K OLICHKE «3».

4. Nomryckaet nBe (1 Oosiee) rpyObie OMIMOKY B XOZ€ SKCIIEPUMEHTA, B 00BSCHEHUH, B
odopmieHnn paboThI, B COOTIOACHNH MPABUII TEXHUKH 0€301TaCHOCTH MPH padoTe ¢
BellecTBaMH U 000pyZ0OBaHUEM, KOTOPbIE HE MOXKET UCIIPABUTh J1aXe 10 TPEOOBAHUIO YUUTEIIS.

V. COAEP)KAHUE OBPA3OBATEJBHOM ITPOI' PAMMBI
TemaTndeckni IIaH IpOrpaMmsl

No Tema pazgena KomnuectBo yacos
pasaeia O6mee/ | KOHTpOJIBbHBIX [IpakTrueckux
K. pabor pabor
Kowmr.
1 Beenenue 6/3 - -
2 ATOMBI XUMHUYECKHX 15/2 1 3
HIIEMEHTOB
3 IIpocTeie BemecTBa 9/3 1 -
4 CoennHeHNS XUMUYIECKUX 18/2 1 2
HIIEMEHTOB
5 V3MeHeHUsT TPOUCXOISIINE C 16/3 1 1
BEIIECTBAMHU
6 PactBopenue. PacTBopsr. 29/11 2 3
CBo¥iCTBa DIIEKTPOIUTOB.
7 [MoptpertHast ranepest 717 - -
BEITMKUX XUMHUKOB
8 Y4eOHbIC SKCKYPCUHT 5/4 - -
HUroro: 105/35 6 9

Coaepxxanue TeM y4e0HOIo Kypca

TEMA 1. BBeaenue
XUMUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U NPEBPALIEHUSAX.

[TonsiTHe O XWUMHUYECKOM »3JIeMEHTe W (OopMax €ro CyIeCTBOBAHMS: CBOOOIHBIX AaTOMax,

IMPOCTBIX U CIOXKXHBIX BCHICCTBAX.




[TpeBpamenus BemecTB. OTINUNE XMMUYECKUX PEaKIUN OT GU3UUECKUX siBIeHUi. Poiab xumun
B )KHU3HM YeJIoBeKa. XeMohuius u xemodoOous.

KpaTkue cBefeHMs 13 HCTOPUU BO3HUKHOBEHUS U pa3BuTHs XxuMmuu. [lepuon anxumuu. [lonstue
o ¢umocopckom kamue. Xumus B XVI B. PasButne xummm Ha Pycu. Ponb oTedecTBEHHBIX
YUYEHBIX B CTAHOBJICHUH XUMHUYECKOW Hayku — pabotsl M. B. JlomonocoBa, A. M. Bytieposa,
J. 1. Menaeneena.

XyMHYecKasi CUMBOJIMKA. 3HAKM XMUMMUYECKHUX 3JIEMEHTOB U INPOMCXOKJIEHUE UX Ha3BaHUU.
Xumuyeckue Gopmynsl. HWHaexkcel u  kodpduimeHtsl. OTHOCUTENbHBIE aTOMHas U
MOJIEKYJIsIpHAst Macchl. PacueT MaccoBOil 10N XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJIie BEIIECTBA.
[lepuoanueckas cucrema xumuueckux snemeHToB Jl. M. MenneneeBa, ee cTpyKkTypa: Malible U
OoJibIlIMe TEPUOAbI, TPYIIIBI U MOArPYIIHI (TIaBHAs U nodouHas). [leproauyeckas cuctema Kak
CIPaBOYHOE OCOOUE IS MOIYUYEHHUS CBEJCHUIN O XUMUYECKUX JI€MEHTaX.

Pacuernbie 3axaun. 1. HaxoxxneHre OTHOCUTENbHONW MOJIEKYJISIPHOM MaccChl BEILIECTBA IO €r0
XuMH4eckor gopmyse. 2. Beuucienrne MaccoBoil JOIUM XMMHYECKOTO 3JIEMEHTA B BEILIECTBE MO
ero ¢opmyre.

TEMA 2. AToMBbI XHMHY€CKHX 3JIEMEHTOB

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

CocrtaB aTOMHBIX sijiep: TPOTOHBI U HEUTPOHBL. OTHOCHUTENIbHAST aTOMHasi Macca. B3auMocBs3b
MOHSATHUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASI aTOMHAs Macca.

W3meHenue unciia mpoTOHOB B sJIpe aTOMa — 00pa30BaHKE HOBBIX XUMHUYECKUX DJIEMEHTOB.
N3meHeHne uyucina HEHUTPOHOB B sApe atroMa — oOpa3oBaHue wH30TONOB. COBPEMEHHOE
ONPEAEIICHUE MOHITUS «XUMHUYECKUN 3JIEMEHT». M30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XMMHYECKOT'0 DJIEMCHTA.

OnektpoHbl. CTpoeHUE JIIEKTPOHHBIX O0O0JIOYEK aTOMOB XHMHYECKHX 3jeMeHTOB Ne 1—20
nepuoauueckoil cucremsl JI. M. MenneneeBa. IloHATHE O 3aBEPIIEHHOM M HE3aBEPILICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

Ilepuoanueckas cucreMa xumuueckux sneMeHToB JI. M. MenpaeneeBa u CTpoeHHE aTOMOB:
(GU3UYECKU CMBICIT TTOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa TPYIIIbI, HOMepa Mepuo/a.
N3MeHeHne uwnciia 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aromMa XHWMHYECKOIO
AJeMeHTa — 00pa30BaHUE TOJIOKUTEIBHBIX U OTPHUIATENILHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMu METaJUIOB M HeMeTauioB. [IpuunMHbl U3MEHEHHs] METANIMYECKUX M HEMETAINTMYECKUX
CBOICTB B IIEPHUOJIaX U PYyIIIax.

O6pazoBanue 6uHapHBIX coequHeHuil. [TonsTHe 06 nOHHOM cBsA3U. CXeMbl 00pa30BaHUs HOHHON
CBSI3H.

BzanmopeiicTBie aTOMOB XUMHUYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXy co00ii — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI MPOCThIX BelecTB. KoOBaJieHTHas HENOJspHas XUMHYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3auMopeiicTBHe aTOMOB XMMHYECKUX AJIEMEHTOB-HEMETANIOB MEXYy c000i — oOpa3oBaHMe
OMHApPHBIX COEAMHEHHI HEMETAJUIOB. JJEKTPOOTPUIATENbHOCTh. [loHATHE O KOBaJeHTHOMN
MOJISIPHOM CBSA3U.

B3aumoneiicTBue aTOMOB XMMHYECKUX 3JIEMEHTOB-METAIIJIOB MEXIy co00if — oOpa3oBaHue
METAIINYECKUX KpUCTAIIOB. [ToHSATHE O METaNIMYECKON CBS3H.

JemoncTpauuu. Mojenu aTroMOB XUMHUYECKMX 2JJIEMEHTOB. llepuommyeckas cucrema
xumMudeckux 3yemenToB JI. Y. Menaeneena.

TEMA 3. IIpocThle BeuiecTsa

[Toso’xeHne METaIoB U HEMETAUIOB B IEPUOAMUYECKON CUCTEME XMMHUECKHX 31eMeHToB [[. 1.
MenneneeBa. BaxHeillne mpocTble BENIECTBA — METAJUIbL: KEJI€30, ATIOMHUHUN, KaJbIHH,
MarHui, HaTpuil, kanuii. O0ue puznyeckre CBOWCTBA METAIIIOB.



Bakneiimme npocTeie BEMIeCTBa — HEMETaJIbI, 00pa30BaHHbBIE aTOMaMU KHUCIOPO/Ia, BOIOPOAA,
azora, cepol, ¢ocdopa, yriepoma. CHOCOOHOCTH AaTOMOB XHUMHUYECKHX JJIIEMEHTOB K
00pa30BaHUIO0 HECKOJIBKHUX TMPOCTHIX BEHIECTB — AJUIOTPONUS. AJUIOTPONHBIC MOIUDUKAINN
kuciaopona, ¢ochopa u osoBa. Meraminyeckue M HEMETAUIMYECKHE CBOWCTBA IPOCTHIX
BeecTB. OTHOCUTEIBHOCTD JICJICHUS ITPOCTHIX BEIIECTB HA METAJUTbI K HEMETAILIIBI.

[TocTostnnast ABoraapo. KomnuectBo BemectBa. Mok, MonsipHas mMacca. MomsipHblid 00beM
ra3o00pa3HbIX BemecTB. KpaTHbIE € IMHUIIBI KOJTMYECTBA BEIIECTBA — MUJUTMMOJb U KHJIOMOJIb,
MUJUTAMOJIAIDHAs. M KWJIOMOJISIPHAsT MacChl BEIECTBA, MHJUIMMOJSPHBIA M KHJIOMOJISPHBINA
00BEMBI TA3000pa3HBIX BEIIECTB.

Pacuets! ¢ ucronb3oBaHUEM MOHATHI «KOJIUYECTBO BELIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIH
00bEM razoBy, «IIOCTOSTHHASE ABOTAAPO».

PacyerHble 3agauun. 1. Beraucienrne MOJIsIpHON Macchl BEIIECTB MO0 XUMHUECKUM (popmynam. 2.
Pacuets! ¢ ucnosib30BaHUEM MOHSATUN «KOJIMYECTBO BEIIECTBAY», «KMOJISIPHAS MACCay», «MOJISIPHBIN
00BEM Ta30B », « IOCTOSHHAS ABOTaJIpo ».

JNemoncrpanuu. Ilomyuenne o3ona. OOpasipl 0enoro m ceporo oyoBa, OEJIOro M KPacHOTO
docdopa. HekoToprie MeTauibl MU HEMETAUIbl KOJIWYECTBOM BemiecTBa 1 Monb. Mogens
MOJISIPHOTO 00BeMa ra3000pa3HBIX BEIIECTB.

TEMA 4. CoenuHeHNS XUMHYECKHUX IJIEMEHTOB

Crenenb okucienus. OnpeseneHnue CTENEHN OKUCICHHUS JIEMEHTOB 10 XUMHUYECKOH (opmyre
coequaenusi. CocraBneHne (GopMmys OMHAPHBIX COENWHEHM, OOLIM CHOCO0 WX HA3bIBAHUS.
bunapHble coeguHEHMs: OKCUABI, XJOpPHABI, Cyiabbuasl u 1p. CocTaBieHue ux ¢Gopmyi.
IIpencraBuTenu OKCHAOB: BOJA, YIVIEKHCIBIM ra3 M HerameHas u3BecTb. lIpencraButenn
JETY4YUX BOJAOPOJHBIX COEIUHEHUN: XJIOPOBOIOPO M aMMHAK.

OcHoBaHMs, HMX COCTaB M Ha3BaHWs. PacTBopuMOCTH OCHOBaHHMUM B Boje. Tabiwuia
PacTBOPUMOCTH THAPOKCHUIIOB U cojiel B Boze. [IpeacraBurenu menoden: ruipOKCUIbl HATPHUs,
Kamus 1 Kanbuus. [loHsATHE O KauecTBeHHBIX peakuusx. WuaukaTopsl. V3MeHeHHE OKpacku
WHJUKATOPOB B ILIEJIOYHOU CPEIE.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxamus kucnot. [IpencraBureny KUCIOT: cepHas,
COJIsIHas M a30THas. MI3MeHeHue OKpacKku HHIAMKATOPOB B KUCIIOTHOU CpEJeE.

Conu Kak Mpou3BOJHBIE KUCIOT U OcHOBaHUM. VX cocTtaB u Ha3BaHMs. PacTBOopuMOCTH coiiell B
Bojie. [IpencraBurenu comneil: xnopua HaTpus, kKapooHaT U GochaT KaibLus.

AMop(dHbIE 1 KpUCTANINYECKUE BEILIECTBA.

MexMoneKynsapHble B3aUMOAECHCTBHUA. THUIIBI KPUCTAUIMYECKUX PEUIETOK: MOHHAs, aTOMHasd,
MOJIEKYJISIpHAsi U MeTaJuIMuecKas. 3aBUCUMOCTb CBOWCTB BEILIECTB OT THUIIOB KPUCTAJUIMUECKUX
PELIETOK.

BemectBa MONEKyISpHOIO U HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH MOCTOSIHCTBA COCTaBa st
BEILECTB MOJIEKYJISIPHOIO CTPOCHHUS.

Uucrele BemiecTBa U cMecH. lIpuMepsl KUIKHUX, TBEPAbIX M razoo0pa3Hbix cMmeceil. CBoiicTBa
YHUCTBIX BellecTB U cMmeced. Mx cocraB. MaccoBas u oObeMHas J10JIM KOMIIOHEHTa CMECH.
PacueTsl, cBsI3aHHBIE C MCIIOJIB30BAHUEM ITOHATHUS «JIOJS».

PacueTrnsble 3agaun. 1. Pacuer MmaccoBoif 1 00bEMHOM J05I€lf KOMIIOHEHTOB CMECH BEIIECTB. 2.
Beluncnenre MaccoBOM JOJM BEHIECTBA B pPacTBOpPE IO M3BECTHOM MAacce€ pPacTBOPEHHOTO
BElleCTBA M Macce pacTBoputens. 3. BpluucieHne wmacchl pacTBOPSIEMOr0 BEUIECTBA U
pacTBOpUTENs, HEOOXOIUMBIX JUIsl IPUTOTOBJICHUS OINPEIEICHHON MacChl pacTBOpa ¢ U3BECTHOM
MacCOBOH J0JIEN PACTBOPEHHOI'O BEILIECTBA.

JemoncTpanuu. O6pasnpl OKCHIOB, KUCIOT, OCHOBAaHHUHN W cojieil. Moaenu KpUCTaNIMIeCKuX
pEeLIETOK XJIOpUa HaTpus, aiMasa, okcuaa yriaeposa (1V). B3peiB cmecu Bogoposa ¢ BO3LyXOM.
Crnioco0wI pazaeneHust cmecei. JIMCTHIISATINS BOIBI.

TEMA 5. U3meHeHHsl, IPOUCXOASIIME C BeleCTBAMM



IlonsiTHe SABIEHUM KaK W3MEHEHHMM, NPOUCXONAIIUX C BELIECTBAMU. SIBIEHUsA, CBS3aHHBIE C
U3MEHEHUEM KPHUCTANIMYECKOTO CTPOEHUs BEUIECTBA NPH ITOCTOSIHHOM €ro COCTaBe, —
¢usnueckue sBieHus. Duznyeckue SBICHUS B XUMHUHU: JUCTHULALUS, KpUCTAJUIA3ALMUA,
BbIMIApMBaHKE U BO3TOHKA BEIIECTB, IEHTpU(PYrupoBaHue.

SIBneHus, cBA3aHHbIE C N3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUUYECKUE peakuuu. IlpusHaku u
YCIIOBUS MPOTEKAHUSI XUMUYECKUX peakiuii. [lonsaTue 06 3K30 - U SHJOTEPMHUUECKHUX PEaKIUIX.
Peakuun ropeHuss Kak 4YacTHBIM Cllydal DK30TEPMMYECKUX pPEaklMid, IPOTEKAIoIUX C
BBIJICJICHHEM CBETA.

3aKOH COXpaHEHHS MacChl BEIIECTB. XHUMHUYECKHE YypaBHEHUS. 3HAUYEHHUE MHJEKCOB U
koa¢¢unmentoB. CocTaBieHHe YpaBHEHUN XUMHUYECKUX PEaKLUM.

Pacuersl no xuMu4eckuM ypaBHEHUsIM. PelieHue 3a1a4 Ha HaXO0KJIEHUE KOJIMYECTBA BEILECTBA,
Macchl WK 00beMa IPOAYKTA PEaKuu MO KOJIMYECTBY BELIECTBA, MacCe WIH 00bEMY UCXOTHOTO
BeulecTBa. PacueTsl ¢ MCIOIB30BaHUEM MOHSTHUS «IOJS», KOIZIAa MCXOJHOE BELIECTBO JIAHO B
BHUJIE pacTBOpa C 3aJaHHOM MAacCOBOM JI0J€Hl pPacTBOPEHHOIO BELIECTBA WM COAEPKUT
ONPEAEIIEHHYIO JIOJIKO PUMECEM.

Peaknuu paznoxenus. [lonsatue o ckopoctu xumuueckux peakiuil. Karanuzaropsl. @epMeHTHI.
Peaknmu coemunenus. Karanmutudeckne u HekaranuTthdeckue peakiun. OOpatumbie U
HEoOpaTUMBbIE peaKlUu.

Peakuuu 3amenienust. DNEKTPOXUMHUYECKUN psJl HANPSXKEHUH METaJIOB, €r0 HCIOJIb30BAHUE
JUIsl IPOTHO3UPOBAHUS BO3MOXHOCTH MPOTEKAHUSA PEaKLM MEXy MeTalJlaMd U PAacTBOpaMHU
KHUCIIOT. Peakiiny BITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB UX COJIEW IPYTMMU METaJlJIaMu.
Peakuun oOmena. Peakuuu HeWTpanuzanuu. YCIOBHS NPOTEKaHUS peakiuii oOMeHa B
pacTBopax J10 KOHIIA.

Tunel XUMHUUYECKUX peakiuii (10 MPU3HAKY «YHCIIO U COCTaB MCXOAHBIX BELIECTB U MPOIYKTOB
peakiu») Ha MpPUMEPE CBOWMCTB BOJBI. Peakius pas3ioxeHus — d3JIEKTPOJIU3 BOABL Peakiuu
COCIMHEHUS — B3aMMOJCICTBUE BOABI C OKCHJIAaMH METAJUIOB M HemeTawioB. [loHsTue
«rUApoKcUbl». Peakuuu 3aMmelieHuss — B3aMMOJAEWCTBHE BOJAbI C IIEJOYHBIMH U
IeJI0YHO3EMENIbHBIMUA  MeTaJulaMu. Peakiun oOMeHa (Ha mOpuMepe THApoiH3a Cyiabpuaa
ITIOMUHUS U KapOuaa Kajublus).

Pacuernbie 3agaun. 1. BplunciieHne mo XMMHUYECKUM YPAaBHEHMSIM MAacChl WIM KOJIMYECTBA
BElIECTBa M0 M3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJIHOTO M3 BCTYHAIOUIMX B PEAKIIUIO
BEIIECTB WJIM MPOIYKTOB peakiuu. 2. Bplumcienue macchl (KoJMdecTBa BellecTBa, o0bema)
NPOJYKTa peaKkluy, €ClIM U3BECTHA Macca MCXOJHOI0 BELIECTBA, COAEPIKAILETO ONpeAeSIEHHYIO
Jor0 npuMecei. 3. BelunciaeHne Macchl (KOJMYECTBa BEIECTBa, 00beMa) NMPOAYKTa PeakiH,
€CJIM U3BECTHA Macca pacTBOpPa M MaccoBasi A0Sl pACTBOPEHHOT'O BEILIECTBA.

JNemoncrpanuu. [Tpumepsl Gpusnueckux sBICHUN: a) MiaBieHUe napaduHa; 06) BO3roHKa MO
Wi OEH30MHOM KHCIIOTBHI; B) pacTBOPEHHE NEpMaHraHaTa Kajius; ) AUPQY3Us TyHIUCTBIX
BEIIECTB C TOpALIeH JTaMIOuKd HakanuBaHus. [Ipumepsl XMMHUYECKMX SBICHHI: a) TOpeHue
MarHusi, ¢ocdopa; 0) B3aUMOAECUCTBUE COJSIHOW KHUCIOTBI C MpPamMOpOM WM MEJIOM; B)
nonydyenue ruapokcuna meau (ll); r) pactBopeHue moaydeHHOro TMIPOKCHAA B KHUCIOTax; 1)
B3aumojeiicteue okcuga memu (Il) ¢ cepHoOil KHCIOTOM TpW HarpeBaHWU; €) Pa3IOKEHHE
IepMaHraHaTa Kajius; >K) B3aUMOJICHCTBHE pa30aBlIeHHBIX KUCIOT C METAJUIaMU; 3) pa3jiokKeHue
MEPOKCH]Ia BOJIOPOAA; ) DIIEKTPOIIU3 BOJBI.

TEMA 6. PactBopenue. PactBopsl. CBoOIiCTBa pacTBOPOB 3JIeKTPOJIMTOB

PactBopenue kak ¢usnko-xumuueckuil mnpouecc. [loHsTHe o ruapatax M KpUCTAIIOTHApATAX.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOZENIb 3aBUCHMOCTH PacTBOPUMOCTH TBEPIBIX
BEIIECTB OT Temneparypsl. HachlllleHHbIE, HEHACHIIICHHBIE M IEPECHIIMICHHBIE PAaCTBOPBI.
3HaueHUe pacTBOPOB JJIsl IPUPOJIBI U CENBCKOT0 XO35HCTBA.



[TonrsiTrie 00 SIEKTPOIUTUYECKON TUCCOMMALUU. DINEKTPOIUTHI U HEIIEKTPOIUTHL. MexaHu3M
JUCCOLMALMU  JJEKTPOJUTOB €  Pa3du4yHbIM THUIOM XHMHYecKoW cBsizu. (CreneHp
AIIEKTPOIUTUIECKON Auccoruaiy. CHIIbHBIC U CIIA0BIC DJIICKTPOIIUTHI.

OCHOBHBIE TOJIO)KEHHUSI TEOPUU DJIEKTPOIUTHYECKOW Jucconuanuu. MoHHBIE ypaBHEHUS
peakiuii. YCIIOBUS MPOTEKaHHS PEaKIMu OOMEHa MEXKIy SJEKTPOJUTAMH JO KOHIIA B CBETE
WOHHBIX IIPEICTABJICHMII.

Knaccudukanus nOHOB U X CBOWCTBA.

Kucnotel, ux knaccudukanus. Jluccoumanuss KUCIOT U MX CBOMCTBA B CBETE€ TEOPUHU
NIEKTPOJIUTUYECKON aucconuranui. MoJeKynspHble U MOHHBIE YPAaBHEHHUS PEaKLHUU KHCIIOT.
B3auMopeiicTBue KHCIOT C METaUIaMU. ODJIEKTPOXUMHUYECKUU PAJ HANPSHKEHUH METaJlIoB.
BzaumopeicTBue KUCIOT ¢ OKCHUJIAMH METAJUIOB. B3auMOJEWCTBHE KHUCIOT C OCHOBAHUSIMH —
peakiusi HeWTpanuzauuu. BsaumopeiicTBue kuciaor ¢ comsimu. Vcmonb3oBaHue TaOIHUIIbI
PacTBOPUMOCTH JJISI XaPAKTEPUCTUKU XUMHUUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconuanusi OCHOBaHMM W MX CBOMCTBa B CBETE€ TEOPUH
ANEKTPOJIUTUYECKON Auccolranui. B3anmMoaeicTBUE OCHOBAaHWW C KHUCJIOTAMH, KHCIOTHBIMU
OKCHJAaMH H cojsMHu. Vcmonb3oBaHue TaONHIBI PACTBOPUMOCTU JUISl  XapaKTEPUCTUKU
XUMHYECKHUX CBOMCTB OCHOBAHMWU. Pa3iioxeHne HepaCTBOPUMBIX OCHOBAHHUM ITPU HAarpEBaHHM.
Conu, ux knaccupukanus U IUCCOLMALNS PAa3TUYHBIX TUIOB cosield. CBolicTBa coyell B CBETE
TEOPUU DJIEKTPOJMTHUYECKOW AUCCOUMalnu. B3anmmMoaencTBHE COJEH C MeTajulaMH, YCIOBHS
MPOTEKaHUsl 3THX peakuui. BzaumojnelcTBue coseil ¢ KUCIOTaMHM, OCHOBAaHUSIMU U COJSIMHU.
Hcnonbp3oBanue TabiIMIBl pACTBOPUMOCTH ISl XapAKTEPUCTUKH XUMUUECKUX CBOUCTB COJICH.
O6o0061eHue cBefeHnit 06 okcruaax, X KiaccCupUKaluu 1 XUMUYECKIX CBOIMCTBAX.
I'eneTnueckue psapl METALUIOB MW HEMETALIOB. ['eHeTHueckas CBS3b MEXAY KiaccaMu
HEOPraHUYECKHUX BEIIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiui. OKUCIUTENh U BOCCTAHOBHUTEINb, OKUCIECHUE U
BOCCTaHOBJICHHE.

Peakiiuun wmoHHOTO OOMEHAa U OKHUCIUTEIHLHO-BOCCTAHOBHUTENbHBIE peakuuu. CocTaBiIeHUE
YpaBHEHUU OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUil METOAOM DIIEKTPOHHOTO OanaHca.
CBoiicTBa TPOCTHIX BEHIECTB — METAUIOB W HEMETa/UIOB, KHCJIOT W COJIEM B CBeTe
MPEeJICTaBICHU 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIIECCaX.

JleMoHcTpanuu. lcnblTaHne BEMIECTB M MX PACTBOPOB HA JJIEKTPONPOBOJHOCTH. J[BHKEHHE
OKpalIeHHBbIX HMOHOB B AJIEKTPUYECKOM IOJIE. 3aBHCHUMOCTb 3JIEKTPOIPOBOJHOCTU YKCYCHOM
KHUCJIOTBI OT KOHUEHTpAalMU. B3auMoelicTBUE LIMHKA C CEPOM, COJSIHOW KHUCIOTOM, XJIOPHUIOM
meau (I1). Topenune maruus. B3anmozeiicTBre XJI0pHOH U CEPOBOIOPOTHOMN BOJIBI.

TEMA 7. llopTpeTHas rajepesi BeIHKHX XMMHKOB.
[ToBTOpeHne marepuana 8 Kiacca — OCHOBHBIX IOHSITHH, 3aKOHOB M TEOPUH XUMHH uepe3
3HAKOMCTBO C KM3HBIO U I€ATEIbHOCTBIO YUECHBIX, OCYIIIECTBUBIINX UX OTKPBITHE.

TEMA 8. Y4eOHbIe 3KCKypCUH
Arpoxumiabopatopusi, 0HoXumiadopaTopusi, MECTHOE IIPOU3BOJICTBO.



VI. KasengapHo-TemaTnueckoe NJIaHMPOBaHHeE Kypca

Ne Tema ypoka KosmmuecTBo
n/n 4acoB
1 XuMus — HayKa O BEHIeCTBaxX, UX CBOMCTBAaX M MPEBPALICHUSX. 1
2 IIpeBpaiienus BeiiecTB. Pojib XUMHUM B KU3HU YEJIOBEKA. 1
3 Kpatkue cBelileHHs U3 HCTOPUH BO3HUKHOBEHUS M PA3BUTHUSI XUMHHU 1
4 [Teprnonndeckas cucreMa XuMHIecKux daemenToB Jl. 1I. Menneneena. 3Haku 1
XUMUYECKHX JIEMEHTOB
5 Xumuueckue hopmynbl. OTHOCHTENbHAS aTOMHAs U MOJIEKYJISIPHAsl MacChl. 1
6 Pacuers! mo xumudeckum hopmyam 1
7 OCHOBHBIE CBEJISHHSI O CTPOCHHUHU aTOMOB. 1
8 M3meHeHue B cocTaBe sep aTOMOB XUMHUYECKHX 3JIEMEHTOB. 1
9 H30TONHI KaK pa3HOBUAHOCTH aTOMOB OJHOTO XMMHUYECKOTO DIIEMEHTA. 1
10 CTpoeHue 3JICKTPOHHBIX 000JI0UEK ATOMOB. 1
11 [IpakTuueckas padora Ne 1. OCHOBHBIE IPHEMBI paOOTHI C TA00PATOPHBIM 1
000pyTOBaHUEM.
12 [paktuueckas padora Ne 2. CTpoeHHe TUIaMEHH. 1
13 [TpakTuueckas pabora Ne 3. AHaM3 IMOYBHI M BOJBI 1
14 W3meHeHune uncia SIeKTPOHOB Ha BHEIITHEM SHEPTeTHIECKOM ypoBHE aToMOB | 1
XUMHYECKUX JIEMEHTOB.
15 Honnas CBS3b. 1
16 B3anmoeiicTBrue aToOMOB HeMeTaIOB Mexkay coboii. KoBaneHTHast 1
HETOJIIPHAsE XUMUYUECKAasl CBA3b.
17 B3anMo/ieiicTBHE aTOMOB HEMETAIIIOB My coboii. KoBanentHas nonsipHast | 1
XHMHUYECKas CBSI3b.
18 Mertasnuaeckasi XAMHYECKas CBSI3b. 1
19 O000111eHME U CHUCTEMATU3ALIMA 3HAHUM 110 TeMe «ATOMBI XDy 1
20 KontponpHas padora Ne 1. ATOMBI XMMHUYECKHX DJIEMEHTOB. 1
21 AHanu3 KOHTpoJIbHOH paboThl Nel. ATOMBI XMMHYECKHX 3JIEMEHTOB. 1
22 [Tonoxxenne metamioB U HemeTawioB B [ICXD 1
23 [Ipocteie BeriecTBa - Metayuibl. O0IHME QU3MUECKHE CBOMCTRA. 1
24 [Ipocteie BeniecTBa. Hemetaminbl. @u3nyeckre CBONCTBA HEMETAILIOB - 1
MPOCTBIX BEMIECTB. AJUIOTPOIIHS.
25 KonmuecTBo Bemectsa. [locTtosHHAs ABoraapo 1
26 MounsipHas Mmacca 1
27 ModsipHBIH 00EM ra30B. 1
28 Pacuetsl ¢ nCONb30BaHUEM MOHATHI «KOJTMYECTBO BELIECTBAY, «MOJISIPHAS 1
Maccay, «MOJISIPHBIH 00bEM ra3oBy», «IIOCTOSIHHAS ABOTaAPO».
29 Pacuets! ¢ nCop30BaHNEM TIOHATHN «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS 1
Maccay, «MOJISIPHBIH 00bEM ra3oBy», «IIOCTOSIHHAS ABOTaAPO».
30 Konrtponbnas padora Ne2 mo teme: «IIpocTbie BemecTBa» 1
31 CTeneHb OKUCICHUSL. 1
32 OnpejeneHne CTereH! OKUCICHUs 110 (hopMyJie BEIIeCTRa. 1
33 Cocrasnenue HopMysbl XAMHIECKOTO COSTUHEHUS 110 CTETIEHN OKUCIICHHSI. 1




34 Baxneiinme kiacchl OMHAPHBIX COSAMHCHUN — OKCHJIBL. 1
35 Baxxnelimme knaccel OMHAPHBIX COSIMHEHUH - JIETyYHe BOAOPOIHBIC 1
COeTMHEHUS
36 OcHoBaHus 1
37 Kucnorsr. 1
38 Conmn. 1
39 PactBopuMocCTs coneil B Boje. BaxHelue NpeacTaBUuTeln. 1
40 YucTele BenecTBa M CMECH. 1
41 [Ipaktuueckas padota Ne 4. OuncTka 3arps3HEHHON TOBAPEHHON COJH. 1
42 Kpucraminueckue peneTku 1
43 Maccoas 10711 KOMITOHEHTOB B CMecH (pacTBOpE) 1
44 OO6BemHast 107151 KOMIIOHEHTOB B cMecH. CocTaB BO3ayXa. 1
45 Pacuer MaccoBoii 1 00bEMHOI Jj0JIeli KOMITOHEHTOB CMECH BEIICCTB.
46 [IpakTudaeckas padora Ne 5. [IpuroroBnenne pacTBopa caxapa U pacder ero 1
MAaccoOBOM J0JIM B pacTBOpE.
47 O06001menne u cucTemMatu3amus 3HaHui Mo TeMam «lIpocTeie BemecTBay, 1
«CoennHeHNsI XHMUUYECKUX 3JIEMEHTOB.
48 KonTponbHas padora Ne 3 o teme «CoeIMHEHUS XUMHUYECKUX DIIEMEHTOBY. 1
49 du3nveckue SIBICHAS B XUMHH. 1
50 XUMHUYECKHE PEAKIIUH. 1
51 . YpaBHEeHHS XMMHUYECKUX pPeaKIUi 1
52 YpaBHEHUsI XUMUYECKUX PEAKIIMN. 1
53 PacyeTsl Mo XUMUYECKHM YpaBHEHUSIM 1
54 PacyeTpl Mo XUMUYECKHM YpaBHEHUSIM 1
55 Peakumu paznoxxenus. CKOpocTh XMMHUYECKUX peakiuid. KaTannzaropsl. 1
56 Peakunu coequnenns. Obparumele, HeoOpaTuMble peaknuu. Katamutuaeckue, | 1
HEKaTATUTHYECKHE PEaKInH.
57 Peaknun 3amenienus. Psg akTHBHOCTH METaJlJIOB. 1
58 Peakuuu oOMeHa. 1
59 YcnoBus npoTekaHusi peakinii oOMeHa B pacTBOpax JI0 KOHIIA. 1
60 THITBI XUMUYECKUX PEaKIMid Ha TIPIMEpPE CBOWCTB BOIbI. 1
61 000011IeHrEe U CUCTeMAaTH3alus 3HaHUH 110 TeMe «V3Menenus, npoucxozsamue | 1
C BELIECTBAMMY.
62 Kontponbnas padota Ne 4. MI3mMeHeHHs, TPOUCXOAALINE C BELIECTBAMH. 1
63 AHaM3 KOHTPOJIBHOH padboThl Ne 4, 1
64 | PacTBOpeHme. 1
65 PactBOpuMOCTH BeleCTB B BOJIE. 1
66 Tumnbl pacTBopoB. 3HaUEHKE PACTBOPOB JUIsl MPUPOJBI U CEITbCKOTo Xo3stiicTBa. | 1
67 ONEKTPOIUTUIECKAS TUCCOIIAAITHS. 1
68 CreneHp JeKTPOIAUTHIECKON arccouuanyu. CuibHbIe U cialble 3JeKTpoauThl | 1
69 OCHOBHBIE MTOJIOKEHHUSI TEOPUH VIEKTPOIUTHUECKON TUCCOIMAIIH. 1




70 WonHble ypaBHEHHS. 1
71 YcnoBus IpoTEKaHUs peakinii 0OMEeHa MEXIy JICKTPOIUTaAMH JI0 KOHIIa B 1
CBETE MOHHBIX MPEICTABICHUH.
72 CocraBieHue MOJIEKYJSIPHBIX YPaBHEHHUH 10 COKpAIlEHHBIM HOHHBIM 1
73 Kucnotsl B cBete TO/I. 1
74 XVWMHUYECKHE CBOMCTBA KACIOT 1
75 OcHoBanus B ceete TO/I. 1
76 1
XUMHUYECKHE CBOWCTBA OCHOBAHUM
77 Comu B cBete TOJI. XuMHUUEeCKHe CBOHCTBA cojei 1
78 Oxcuppl. Kimaccudukaius OkCHoB 1
79 [Ipaktuueckas padota Ne 6. [IpU3HaKy XUMUYECKUX PEaKLIUH. 1
80 IIpaktudeckas pabora Ne 7. KauecTBeHHbBIC peaKIIii Ha aHHOHBI. 1
81 XUMHYECKUE CBOMCTBA OKCHUIIOB 1
82 O06001maroIHi ypoK 1o TeMe «XUMUYSCKUE CBONCTBA KUCIOT, OCHOBAHMIA, 1
COJIEH U OKCUIOBY
83 [IpakTuuaeckas padora Ne 8. CBoicTBa KUCIIOT, OCHOBaHUMA, CONEl u OKcumoB. | 1
84 KonTponbHas padora N5 mo teme: «XUMHUYIECKHE CBOMCTBA KHCIIOT, 1
OCHOBaHHUM, COJICH U OKCHIOB)
85 I'eneTnyeckas cBsI3b MKy KlIacCaMU HEOPTAaHMUYECKHX COCTUHEHUH. 1
86 I'eneTnyeckas cBsI3b MKy KlIacCaMU HEOPTAaHMUYECKHX COCTUHEHUH. 1
87 [TpakTidaeckas padora Ne 9. Penienne sxcriepruMeHTAIBHBIX 3a/1a4. 1
88 OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKITUI 1
89 OKHCIUTETHHO-BOCCTAHOBUTEBHBIE PEAKITUI 1
90 YrupakHeH!s B COCTaBIEHUH OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA. 1
91 O06001enne u cucTeMaTu3alus 3HaHui 1Mo TeMe «CBOWCTBA 3JIEKTPOJIUTOB. 1
OBP».
92 KonTponbHas pabora Ne 6. «CpoiicTsa 351eKTpoauToB. OBPy. 1
93 AHanu3 KOHTpOJIbHOH paboThl Ne 4, «CroiicTBa a5ekTpoautos. OBPy. 1
94 [Tapanensc — ocHoBarens sTpoxumun. Kopnyckynsipaas teopust P. boiins 1
95 Benmkuii pycckuii yuensiii M.B. JlomoHOCOB 1
96 Hayunsie Tpyasr A.JL. JlaByasbe, K.JI. bepromie u A. ABorajipo 1
97 J.1. Mennenees 1
98 OnexTponutudeckas qucconuanus B Tpynax C.A. Appenuyca, 1L.A. 1
Kab6mykosa u B.A. KuctsixoBckoro
99 VY4eHble — IEPBOOTKPHIBATENN XUMUYECKHUX JIEMEHTOB 1
100 | YdeHbIe — EPBOOTKPHIBATEIN XUMHUECKHIX 3JIEMEHTOB 1
101 | Okckypcus B 1a0OPAaTOPHUIO PETYJISATOPOB pocTa M pa3BuTus pactenuit OI'Y 2
102
103 | DOxckypeus B LlenTp KomutekTHBHOTO monb30oBanust Openl’ AY 1
104 | O6Gob6maromuii ypok 3a Kypc 8 kiacca 1




VII. IPAKTUYECKHUE 3AHATUSA
KoHTpoJbHbIE PA00THI
K.p. 1 «<ATOMBI XUMHUYECKHUX 3JIEMEHTOB
K.p. 2 «IIpoctblie BemecTBay,
K.p. 3 «Coennnenus XUMUYECKUX IJIEMEHTOB.
K.p. 4 «3MmeHeHus:, NpOUCXOAIINE C BEIIECTBAMM
K.p. 5 «XuMnueckue cBOMCTBA KUCIOT, OCHOBAHUM, COJIEH, OKCUIOB
K.p. 6 «CpoiicTBa 31ektpoautoB. OBP»

IIpakTHyeckne padorThbl

I1.p. 1 «OcHOBHBIE IpHUEMBI PAOOTHI C TAOOPATOPHBIM 00OPYAOBAHHEM

ILp. 2 «CTpoeHue njiaMeHmn

[L.p. 3 «AHanu3 NOYBHI U BOABI»

IL.p. 4 «Ounctka 3arpsiI3HEHHON TOBAPEHHOU COJTN»

IL.p. 5 «IIpuroroBiieHHe pacTBOpA caxapa U pacyeT €ro MacCOBOM 10U B PaCTBOPE»
ILp. 6 «lIpyU3HaKU XUMUUYECKUX PEAKIIHII»

IL.p. 7 «KadyecTBEeHHbIE peaKIIUU HA AHUOHBI»

IL.p. 8 «CBolicTBa coJieil, OCHOBaHUM, KUCIOT, OKCHUJIOBY

I1.p. 9 «Pemenne sxciepUMEHTaIbHBIX 3344

Vill. ACTOYHUKHU UH®OPMALIUU

OcHoBHasi iMTeparypa

1. Xumus. 8 — 11 kmace. M., «/Ipoda», 2010Xumus. 8 kmacc: Yuebd. Qs oGrmeoOpasosar.
yupexaenuit/O.C. I'abpuensn.- 7-e uzn. crepeorurt. — M.: Ipoda, 2009.

2. Tlporpammbl kypca xumun ais 8-11 kmaccoB obmeoOpazoBartenbHbIX yupexaenuii /O.C.
["abpuensH. — 3-e uzna., nepepaboranHoe U fononHeHHoe — M.: [lpoda, 2010.

Jlonmo/THUTeIbHAS JIUTepaTypa

1. T.E. Pymutuc, ®@.I'. ®enpaman. «Xumusi». M. «IIpocsemenney». 1999

2. JI.B.KomuccapoBa, W.I'. [lpucarura. KoHTpoibHBIE W NPOBEPOYHBIE PabOTHI 1O XHMUHU.
N3narenbctBO «OK3aMen».2008

3. M.A. Psg6os, E.}O.Hesckas. Tectsl o xumun. U3gatensctBo «Ok3amen».2009

«Xumus. 8 knacc: KontponbHeie pabotel k yueoHuky O. C. I'abpuensiHa «Xumus — 8».

IX. IEPEYEHb OFBEKTOB U CPEJACTB MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHMUSA, HEOBXOJAUMBIX JJISA PEAJIN3ALIUUA ITPOT'PAMMBI

1. IleyaTHble MOCOOHS

1.1. Cepus cnpaBounbIx Tabnui no xumun («Ilepuoanueckas cucreMa XMMHYECKHUX JIEMEHTOB
AWM. Menneneea», «PacTBOpUMOCTH  COJIEM, KHCIOT M OCHOBaHMH B  BOJEY,
«IONEKTPOXUMHUYECKUI PAJl HANPSHKEHU MeTauioBy, «OKpacka MHAMKATOPOB B Pa3IUYHBIX
cpenax» u Jip.).

1.2. PykoBojcTBa AJis 1a00paTOPHBIX ONMBITOB U MPAKTUYECKUX 3aHATUHN Mo Xxumuu (8-11 Ki1.)
1.3. COOpHUKH TECTOBBIX 33IaHUM JJII TEMATHUYECKOTO U HTOTOBOTO KOHTPOJIS.



2.  Y4eOHo-n1a0opaTtopHoe 000py10BaHHe

2.1. HaGop mopeneit KpucTauIMueCKuX PemI€ToK: aiMasa, rpadura, TOBapeHHOM COH, JKele3a.
2.2. Habop ass MOAEIUpPOBaHUS TUIIOB XUMHUUYECKUX PeaKuid (MOAEIU-alITUKALIIH).

2.3. Komneknuu: «MeTajuibl U CIIaBbl», «MuHEpasbl U TOPHbIE TOPOib», «HemeTramiby.

3. YueOHo-mpakTH4YecKOe 000py10BaHUe

3.1. Habop «Kucnotbm».

3.2. HaGop «I'mApOKCHIIBI.

3.3. Habop «OKcCHIbI METAIIIIOBY.

3.4. Habop «MeTtamibhy.

3.5. Habop «lllenovynbie U men09H03eMeTbHbBIE METAILIBI.
3.6. Habop «Cynbdatsl. Cynsdursl. Cynbhuash.
3.7. Habop «KapOoHaTbI».

3.8. Habop «@ochaTsl. CHIMKATBD.

3.9. Habop «CoenrHEHUS MapraHiay.

3.10. Habop «CoenuHEHHs Xpomay.

3.11. Ha6op «Hwutpatbn».

3.12. Habop «VHAMKATOPKI».

3.13. HaGop mocynbl U NPUHAUICKHOCTEH Il YIEHHYECKOTO SKCIEPUMEHTa, HarpeBaTeIbHbIC
npubopsr (HITXJT).

3.14. KomruiekT it IeMOHCTpaluy onbIToB o xumuu yuuteneM (KAOXY)

4. UnopMalmOHHO-KOMMYHUKATHUBHbIE CPEACTBA

4.1. MynbTMeIHiTHBIE TPOTPaMMBI 110 BCEM pa3jiesiaM Kypca XUMHUH & KJlacca.
4.2. KomnbroTep U MyJIbTUMEIUUHBIN MPOEKTOP.

4.3. Komruiektr CD-auckoB "Xumud B 1koJie"”



