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11 kiacc 6a3oBblii ypoBeHsb (1 yac B Helel1io, Bcero 35 4acoB)
YMK O.C.I'a0pueasin

IMosicHUTEILHASA 3aIIUCKA

N3yuyenne xumum Ha 6a30BOM ypOBHe cpelHero (I0JHOro) oduero o0pa3zoBaHusl HANIPABJIEHO
HA JOCTHKeHHUe CJIeAYIOIIUX LeJIei:

* OCBOCHME 3HAHMH O XMMHYECKON COCTABIISIOLICH €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, BAKHEHUIIUX
XUMUYECKUX TTOHSATHSX, 3aKOHAX U TEOPHSIX;

* OBJaJeHHe YMEHUSIMH IPUMEHSIThH TOTy4YeHHbIE 3HAHUS U OOBSICHEHHS Pa3HOOOPA3HBIX XUMUYECKUX
SIBJIGHUN M CBOMCTB BEUIECTB, OLIEHKU POJM XMMHH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHUH U MOIY4YEHUU
HOBBIX MaT€pUAJIOB;

* pa3sBUTHe TIO3HABATEIbHBIX HHTEPECOB W HUHTEIUIEKTyalbHBIX CIOCOOHOCTEH B  Hpolecce
CaMOCTOSITEJILBHOTO NPUOOpPETEeHUS] XMUMHYECKUX 3HAHUW C MHCIOJIb30BAHWEM pA3JIMYHBIX HCTOYHUKOB
uH(pOopMalLiY, B TOM YHCII€ KOMIIbIOTEPHBIX;

* BoOCHUTaHue YOEXKIEHHOCTM B TMO3UTHUBHOW pOJIM XUMUU B JKU3HU COBPEMEHHOIO OOIIEeCTBa,
HE0OX0IMMOCTH XUMHYECKU I'PaMOTHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U OKPYKaIOLEH Cpee;

* IpUMeHeHHe TMOJIyYeHHbIX 3HAHWH W yMeHMH U1 O€30IIaCHOrO HCMOJb30BaHUS BEIIECTB U
MaTepuagoB B OBITYy, CEIbCKOM XO35IiiCTBE M Ha MPOU3BOJCTBE, PEHICHHMs] MNPAKTUYECKUX 3a7ad B
MTOBCEIHEBHOM KU3HU, NPEIYIPEKICHHS SBICHUM, HAHOCSIIUX BPEJ 3/I0POBbIO YEJOBEKa M OKpYKaromen
cpeze.

Kypc oOmieit xumuu 11 kiacca HampaBiieH Ha pelIeHHe 3aJayd MHTETpaliy 3HAHUM ydaiuxcs 1Mo
HEOPraHMYeCKOM M OPraHMYecKOll XUMHUH C 1eJIbl0 (POPMHUPOBAHUS Y HUX €IUHOW XUMHYECKON KapTHHBI
Mupa. Beaymas uaes Kkypca — eJMHCTBO HEOPraHMYECKOW M OPraHNYEeCKOM XUMUU Ha OCHOBE OOLTHOCTU UX
MOHATHM, 3aKOHOB U TEOpPHUH, a TaKK€ HAa OCHOBE OOIIMX MOJXOJOB K KiIacCU(PHUKAIMN OPraHUYECKUX WU
HEOPraHUYECKHUX BEIIECTB M 3aKOHOMEPHOCTAM IMPOTEKAHUSI XUMUUYECKUX PEAKIUA MEKy HUMH.

3HA4YUTENIBHOE MECTO B COAECPKAHUU Kypca OTBOJUTCA XUMHUYECKOMY dKCIIEpUMEHTY. OH OTKpBIBAET
BO3MOXHOCTh (DOPMHUPOBATh Yy y4alllMXCsl YMEHHsI paboTaTh C XMMHYECKUMH BEIECTBAMH, BBITOJHATH
MPOCThIE XUMHYECKHUE OTBITHI, YUUT IIKOJILHUKOB 0€30MMaCHOMY U 3KOJIOTHUYECKU TPAMOTHOMY OOpallleHHUIO ¢
BEIIECTBAMU B ObITY U Ha ITPOU3BO/JICTBE.

Jloruka W CTPYKTYpHUpOBAaHHME Kypca IMO3BOJISIOT B IIOJHOM Mepe HCIOIb30BaTh B OOy4EHHH
JIOTUYECKHE OIEepalyy MBIIUJICHUS: aHajlu3 W CHHTE3, CPABHEHHWE W AaHAJIOTHIO, CUCTEMATU3aALUI0 M
o0oOnIeHue.

HcxoanbiMu JOKYMEHTAMMU JUI COCTaBIICHUS IpuMepa paboyeil mporpaMMbl SIBUITHCH:

1. IIpuka3z MunoOpuayku ot 17.12. 2010r. Ne 1897 «OO0 yTBep>k/IeHUU U BBEJCHUU B JACHCTBUE

dI'oOC OOO»

2. Tlpuka3z Munoo6puayku ot 17.05.2012 Ne 413 «OG0 yrBepkaennn u BBeaeHuH B aerictBue ®I'OC

cpenHero( MmoJHoro) oo1Iero oopa3oBaHUs

3. Tlucebmo MunuctepctBa o0pazoBanus u Hayku P® ot 19 anpens 201 1r. Ne03-255 «O BBenenun

(benepanbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEeNbHBIX CTAHIAPTOB OOIIEr0 00pa30BaHUS

4. Tlpuxa3z MunoOpnayku Poccun ot 7 uronst 2012 r. Ne 24480 «O6 yTBepkaeHUH (eneparbHOTO

rocyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa CPEIHEro (TIOTHOT0) 00IIero 00pa3oBaHUs»

5. ®denepanbHOro rocyAapcTBEHHOTO 00Pa30BaTEIBHOTO CTAHIAPTa OCHOBHOTO OOIIETO

oOpa3oBanus (mprka3 MuHucrepcTBa oopazoBanus U Hayku Poccuiickoit @denepanuu ot 17
nexabpst 2010 r. Ne 1897)

6. IIpumMepHBIe IPOrpaMMBI 110 YU4EOHBIM TIPeaMeETaM (eiepaibHoOro 6a3ucHOro y4eOHOTO IUIaHa.

PaGouas mporpamma pa3paboTaHa Ha ocHoBe aBTOopckoil mporpammbl  O.C. TalpuensHa,
cooTBeTcTByMoIIe denepanbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHjaapra oOmiero obpa3oBaHUs H
nomymeHHoi MuHHcTepcTBOM o00pazoBanuss u Hayku Poccuiickoit ®enepanuu. (Iadbpuensa O.C.
[Tporpamma kypca xumuu it 8-11 kimaccoB obmeoOpazoBaTenbHbIX yupexaenuit /O.C. ['abpuenss. — 2-e
u3M., nepepad. u gon. — M.: JIpoda, 2010).



Jannas paboyast mporpamMma MOXKET OBITh peajn30BaHa TPU HCIOJIb30BAaHUHM TPaAHIMOHHOIM
TEXHOJIOTHH OOy4eHMs, a TaKKe OJIEMEHTOB JAPYTUX COBPEMEHHBIX O0Opa30BaTEIbHBIX TEXHOJOTHUl,
nepenoBbIX (GopM u MeTon0B OOydeHMs, TaKMX Kak MpOOJEMHBIM METOJ, pa3BUBalolIee OOyueHHE,
KOMITIBIOTEPHBIE TEXHOJIOTMM, TECTOBBIM KOHTpPOJIb 3HAaHMW M Jp. B 3aBUCUMOCTH OT CKJIOHHOCTEH,
noTpeOHOCTEH, BO3MOXKHOCTEH U CIIOCOOHOCTEN KaKI0T0 KOHKPETHOTO Kiacca B MapalIeyH.
KonTposib 3a ypoBHEM 3HaHMIl yyamuxcs MpelycMaTpUBaeT IPOBEAECHUE J1aOOpPaTOPHBIX,
MPAKTUYECKUX, CAMOCTOSTEIBHBIX, KOHTPOJIbHBIX padoT, KaK B TPAIUIIMOHHOM, TaK M B TECTOBOU (popMax.
B Tloypounom mianupoBaHuu B Tpade «l3ydaemble BOIPOCHD KYPCHBOM BBIJCICH MaTepuall,
KOTOPBIH MOJICKUT U3YYEHUIO, HO HE BKITIOUYeH B TpeOoBaHMs K yPOBHIO MOJATOTOBKH BBIITYCKHHKOB.
KonkperHsie TpeOOBaHMS K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB OIpPEIENICHBI U KaXKIOTO YpOKa U
BKJIOYeHBI B [loypouHOe mu1anupoBaHue.
Kpowme toro, B pe3ynbraTe H3ydyeHUs] XMMUU Ha 0a30BOM YPOBHE YUEHUK /I0JIKEH:
Ymerb
* nP06OOUmMb CaMOCTOSITENIbHBIII TOHWCK XHMHUYECKOM HMHPOpPMAIMM C MCIOJIb30BAaHUEM PA3IUYHBIX
HCTOYHUKOB (HAay4HO-TIONMYJISIPHBIX W3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
HCII0JIb30BAaTh KOMITbIOTEPHBIE TEXHOJOTUH i1 00pabOTKU U Mepefayd XUMHUYecKOod MHpopManuu U ee
MIpe/ICTaBJICHMS B pa3IMUYHbIX (popmax;

* UCMOJIL30BATH NPHOOpPEeTEeHHbIe 3HAHUS U YMEHHMS B MPAKTUHYECKOH AeATeJJbHOCTH U MOBCEeIHEBHOM
JKU3HHU JUTS:

* 00BsCHEHUS! XUMUYECKHUX SIBJICHUI, MPOUCXOIAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;

* ompezeNieHus: BO3MOKHOCTH NMPOTEKaHUSI XUMUYECKUX MPEBPALICHUI B Pa3JINYHBIX YCIOBUAX U OLEHKU UX
TOCIIEICTBHIA;

* HKOJIOTMYECKU I'PaMOTHOT'O TIOBEJICHUS B OKpYXKaIoIel Cpee;

* OLIEHKU BJIMSHUS XUMHUYECKOIO 3arps3HEHUs OKPYXKAIOLIEH cpelbl Ha OpraHU3M 4YellOBeKa M JIpyrue
KHBBIE OPraHU3MBI;

+ 0e301acHOTO OOpaIleHUs C TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMHU, JIJAOOPATOPHBIM 000PYI0BAHHEM;

* IPUTOTOBJIEHUS PACTBOPOB 33JaHHOIN KOHIEHTpALUHU B ObITY U Ha IPOU3BOJICTBE;

* KPUTUYECKON OLIEHKH JOCTOBEPHOCTH XUMHUYECKOM HMH(POpPMaLuyU, NOCTyHAroIed M3 pasIndHbIX
HCTOYHHKOB.

*

*

+ . ABTopckas nporpamma O.C. ['abpuensiHa paccuuTaHa 0THOBPEMEHHO

Ha 34 yaca u 68 y4eOHBIX 4acOB B TOJl, TO3TOMY C LIEIBIO pa3rpy3Ku y4eOHOTo MaTepuaia (ucxos u3 35
4acoB) B IPOrpaMMy BHECEHbBI KOPPEKTHUBBI.

B aBTOpCKYIO TpOrpaMmy BHECEHBI CIEIYIOIINE U3MEHEHUS:

Tema 1. Ctpoenue atoma u nepuoaudeckuii 3axon JI.U. Menaeneena.

- UCKIIHOUEH:

- TabopaToOpHbIH OMBIT 1.

Tema 2. CTpoeHne BemecTBa.

Ymenvuieno xonmyectBo 4acoB Ha 3 yaca, T.K. HCKIIFOUEHBI TEMBI:

- «[Tonmumepsi», (Tema noapoOHO n3yyanack B 10 kimacce)

- JIOJISI BBIXOJA MPOJIYKTa PEAKIIUU OT TEOPETUIECKH BO3MOKHOTO (HET B MUHUMYME COJIECP KaHMSI)
Hcxnroueno:

- m1abopaTopHbIe ONBITH 3, 4,6.

Tema 3. XuMnueckue peakumu.

Veenuueno konuyecTBO 4yacoB Ha | yac T.K., B 3Ty TEMY BKJIFOUEHBI BOIIPOCHI, KOTOPbIE HE U3yUYAIHCh B
KypCce€ XUMHH OCHOBHOW LIKOJIBI.

Hcknioueno:

- pOJIb BOJIBI B XUMUYECKOU PEAKIIUH, PACTBOPUMOCTD U KIacCH(UKAIIMS BEIIECTB 10 MPU3HAKY
pacTBopuMOCTH (HET B 0053aTEIIHHOM MUHIUMYME COJIEPIKAHU)

- XUMUYECKHE CBOMCTBA BOJIBI (TeMa M3ydallaCh B OCHOBHOM IIIKOJIE);



- OMOJIOrHYeCKasi pOJIb TUAPOJIH3a B IUIACTUIECKOM U SHEPreTHUECKOM 0OMEHE BEIIECTB U SHEPTHH B KIETKE
(HET B MUHUMYME COJEp KaHMUsl);

- QJIEKTPOIUTUYECKOE MOTy4yeHHE ATFOMUHUS (HET B 0053aTEIbHOM MUHUMYME COJICPKAHMS);

- nabopatopubie onbITh: 7,10.

Tema 4. BemecTBa u UX cBoiicTBA.

Yeenuueno xonmyectBo yacoB Ha 2 yaca T. K. JaHHAsl TeMa SIBJSIETCS KIIFOUEBOM B Kypce XMMHH CpPETHEH
IIKOJIBl ¥ He0OX0AMMa TIOJHAsl CHcTeMaTH3anus Kypca xumuu ¢ 8 mo 11 kiacc.

Hcknroueno:

- B3aUMOJICHCTBUE HATPUS C 3TaHOJIOM U (peHosioM (Tema n3ydanach B 10 kinacce)

- 0COOCHHBIE CBOWMCTBA a30THOW M KOHIICHTPHUPOBAHHOW CEPHOM KHCIIOTHI; (HET B TPEOOBAHUIX K YPOBHIO
MOJITOTOBKH BBITTYCKHHKOB)

- nabopaTopHble onbIThl: 17,18 (ecTh aHaIOTHYHBIE AEMOHCTpanun). M3 aBTOpCcKOi TPOrpaMMBbl UCKTIOUEHDbL
HEKOTOPbIE IEMOHCTPAIIMH U JIAO0OPAaTOPHBIE OMBITHI M3-3a HEJJOCTATKA BPEMEHN Ha WX BBITIOJIHEHHUE TTpH |
yace B HEJIEII0, TaK KaK aBTOPCKas Iporpamma npeaycmaTpuBaeT 1/2 gaca B Henenro.

TPEBOBAHHUA K YPOBHIO I10AI'OTOBKH BbIIIY CKHUKOB
B pe3yiabTaTe n3yyeHusi XMMHH HA 0230BOM YPOBHE YYEHHUK [10JIKEH

3HATL / MOHUMATL

e galICHelue XumMuueckKkue noHAmus. BC€IICCTBO, XUMUYECKUI OJICMECHT, AaToM, MOJICKYJIA,
OTHOCHUTCJIBHBIC aATOMHasI H MOJ'IGKynSIpHaSI MacCChl, HOH, aJ'IJ'IOTpOHI/ISI, HU30TOIIbI, XHMHYCCKasa CBA3b,
ANEKTPOOTPHUIATETHFHOCTh, BAJIGHTHOCTh, CTETICHh OKHCIICHHS, MOJb, MOJISIpHAs Macca, MOJISIPHBIA 00BeM,
BCIICCTBA MOJICKYIIIPHOTO W HEMOJICKYIISIPHOI'O CTPOCHUHA, pPacCTBOPBI, OJJICKTPOJHUT H HEIJICKTPOJIUT,
QJICKTPOJUTHUYCCKAsA JUucConuanusa, OKHCIUTCIb ©W BOCCTAHOBUTCIIb, OKHUCICHUC W BOCCTAHOBJICHHUC,
TEIUIOBOM d2(PEeKT peaknuu, CKOPOCTh XHUMHUYECKOW peakIMu, KaTajau3, XUMHYECKOE paBHOBECHE,
YTJICPOHBIN CKeleT, GYHKIIMOHAIbHAS TPYyTIa, H30MEpHsl, TOMOJIOTHS,

® OCHOBHbIE 3AKOHbI XUMUU. COXPAHCHHUS MACChI BEIECTB, IMOCTOSHCTBA COCTaBa, MEPHOIUYCCKHIMA
3aKOH;

® OCHOGHblEe MeOopuUU XUMUU. XUMHYECKOW CBS3H, JJICKTPOJUTHUYCCKON THUCCOIMAIINU, CTPOCHUS
OPraHM4YeCKUX COCIMHEHU;

® gadicHelluue eeuiecmea u mamepuasivl. OCHOBHBIC MCTAJIJIBI M CIUIABBI, CEpHAas, COJIsIHAs, a30THAs U
YKCYCHasA KHUCJIOTHI;, LICIOYH, aMMHAK, MHHCEPAJIIBHBIC y,I[O6pCHI/I$I, METaH, J3TUJICH, alCTHJICH, 6CH30J'I,
9TaHOJI, JXUPbI, MblJIa, I'JIFOKO3a, caXapo3a, KpaxMmali, KiIeT4daTka, 6eJ'IKI/I, HUCKYCCTBCHHBIC U CHHTCTHYCCKUC
BOJIOKHA, Kay4YyKH, IIJIACTMACCHI;

yMeThb
. Ha3b16amp N3y4CHHbIE BEILECTBA [0 «TPUBHAIBHONY WIIM MEXIyHApOIHON HOMEHKIIATYPE;
. onpeodenams. BaJCHTHOCTh U CTENICHb OKHCICHHUS XUMHUECKUX 3JIEMEHTOB, THUII XUMUYECKON CBSI3U B

COCIMHEHUAX, 3aps] HOHA, XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX COECAUHEHMH,
OKHCIIUTENb M BOCCTAHOBUTENb, MPUHAJIEKHOCTh BEIIECTB K PA3JMYHBIM KiacCaM OpPraHUYECKUX
COCIUHEHMH;

L4 xapakmepu3zoeamsp. 3JICMCHTHI MaJlbIX IICPUOAOB MO HX IOJOXCHHIO B HepHOﬂquCKOﬁ CUCTCMC
H.H.MCHHCHCCBa; O6H_II/IC XHMHUYECKHE CBOMCTBA MCTAJlJIOB, HCEMCTAJIZIOB, OCHOBHBIX KJIaCCOB
HCOPraHNM4YCCKUX M OPraHUuYCCKUX COGZ[HHGHHﬁ; CTPOCHUC U XHUMHYCCKUC CBOICTBA N3YYCHHBIX
OpraHu4YCCKUuxX COC,HHHCHHﬁ;

L4 00bACHAMb. 3aBUCHMOCTE CBOICTB BCHICCTB OT UX COCTaBa U CTPOCHUS, ITPUPOAY XHUMHUYECKOM CBSI3H
(HOHHOﬁ, KOB&HCHTHOﬁ, MCTaHHquCKOﬁ), 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PCaKuun U MOJIOKCHUA
XUMHUYCCKOTO paBHOBECHUS OT PA3JIMIHBIX (baKTOpOB;



. 6bINONIHAMb XUMUYECKUU IKCnepumenm TI0 PACIIO3HABAHUIO BAXKHEUIINX HEOPraHWYECKUX U
OpPraHUYECKUX BELIECTB;

o npP0o60OUmMb CaMOCTOSTEIBHBIA TOUCK XMMHYECKOW HMH(OpMAIMM C HCHOJIb30BAHUEM Pa3IMYHBIX
MCTOYHHUKOB (HAay4YHO-TIOMYJSPHBIX M3/aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
MCTOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJOTHH IJIsi 00pabOTKH M Tepeayn XUMUYEeCKOH nHpopMaIu 1
ee MpeACTaBIEHUS B PA3INYHBIX opMax;

HCIIOJIB30BATDb l'IpHOﬁpeTeHHbIe 3HAHUA U YMCEHHUS B HpaKTquCKOﬁ ACATCJIbHOCTH H
NMOBCEIHEBHOM KM3HHU JIJIS:

o 00BSICHEHUS! XUMHUYECKHUX SIBJICHUH, TPOUCXOIAIINX B IPUPOJIE, OBITY U HA MIPOU3BOICTBE;

° ONPEAENICHUS BO3MOYKHOCTH TMPOTEKAHUS XWMHYECKHX NPEBPALCHHI B Pa3JIMYHBIX YCIOBUAX M
OIICHKH MX ITOCIICACTBHIA;

o HKOJIOTMYECKH IPAMOTHOTO IIOBEIECHUS B OKPYKAIOLIEH Cpene;

o OLICHKH BJIMSHUSA XMMHYECKOTO 3arpsA3HEHUS OKPYKAIOIIEW Cpelbl Ha OpPraHu3M YeloBeKa U JIpyrue
JKUBBIC OpPTraHU3MBI;

o 0€30MacHOTo 00paleHUs C TOPIOYUMH U TOKCUYHBIMU BEIeCTBaMHU, J1a00paTOPHBIM 000PYJOBaHHUEM;

o MIPUTOTOBJIEHHUS PACTBOPOB 33JJaHHON KOHIIEHTPALUHU B ObITY M Ha MMPOU3BOJICTBE;

o KPUTHYECKOW OILIEHKH JOCTOBEPHOCTH XHMHMYECKON WH(OpMalMU, TMOCTyHaromeil H3 pasHbIX
HMCTOYHHUKOB.

Conep:xanue TeM y4eOHOro Kypca.
Tema 1.Ctpoenne atoma u nepuoanyeckuii 3axkon JI. U. MenaeneeBa -3 yaca.

OCHOBHBIE CBEJEHUSA O CTPOECHHUH aTOM a. Aapo: NpoTOHBI U HEUTPOHBI. M30TOTIEI.
DNEeKTPOHBI. DIEKTPOHHASA 000J0UKa. DHEPreTHYecKuii ypoBeHb. OCOOCHHOCTH CTPOCHUS JIECKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB 4-T0 U 5-T0 IEPHOJIOB TIeproaudeckoi cuctemsl J[. 1. Menneneena
(mepexoaHbIX 351eMeHTOB). [ToHsATHE 00 OpOUTANIAX. S- M p-OpOUTATH. DIEKTPOHHBIC KOH(DUTYpAITUA aTOMOB
XUMHYECKUX DJIEMEHTOB.

[Tepuoaunueckuit 3akon [ U.MenneneeBa B CBETE YUCHHUS O CTPOCHHUHU aTO
M a. OtkpeiTue 1. . MenneneeBbiM NEPUOAMYECKOTO 3aKOHA.

[lepuoauueckas cucrema xumudyeckux aneMenToB Jl. M. Menneneesa - rpaduueckoe oToOpakeHue
MEePUOIUYECKOro 3akoHa. Du3nveckuii CMbICI TOPSAKOBOTO HOMEpa 3JeMEeHTa, HOMepa MepuoJia 1 HoMmepa
rpymnbl. BaneHtHele 37eKTpoHbL. [IprHunHbl H3MEHEeHHs CBOMCTB 3JIEMEHTOB B MEpHOaX U TpyInax
(TTIaBHBIX MOATPYIIAX).

[Tonoxxenue BoAOPOAa B IEPHUOIUUECKON CUCTEME. 3HAUECHUE MEPUOIUIECKOTO 3aKOHA U TIEPUOANYECKOM
cUCTeMbl XUMHUUYeCcKuX meMeHToB Jl. . MenneneeBa [iisi pa3BUTHSI HAYKH ¥ IOHUMaHUS XUMUYECKON
KapTUHBI MUDA.

Tema 2. Ctpoenune Bemectsa -11 yacos.

NoHnHass xumMmuueckas cBs3b. Katrons! u annonsl. Kinaccugukanus noHos. MloHHbIe
KpUCTAJIIIMYeCKHE pemeTkd. CBOMCTBa BELIECTB C ’TUM THUIIOM KPUCTAJUIMYECKUX PELIETOK.

KoBanmeHTHass XUuMHUY€ECKasA CB A3 b. DIEKTPOOTPULATENBHOCTD. [lossgpHas u HenossgpHas
KOBaJIGHTHbIE CBsI3H. 1ok, [1oIpHOCTH CBA3H U MOISIPHOCTh MOJIEKYJIbl. OOMEHHBIN 1 TIOHOPHO-
aKIEeNTOPHBIM MeXaHU3Mbl 00pa30BaHMUs KOBAJICHTHOW CBSA3U. MOJIEKYISIpHBIE U aTOMHbBIE KPUCTAJUTMYECKHE
pemerk. CBOKCTBA BEUIECTB C 3TUMU TUIIAMU KPUCTAJUIMUECKUX PELIETOK.

MeTannuueckas XUMHYecKas ¢Bs3b OCOOEHHOCTH CTPOCHUS ATOMOB METAJIIOB.
Mertannndeckas XUMUYECKasl CBSI3b U METAJUIMUECKasl KpUCTaJIn4eckast pemerka. CBolcTBa BELECTB C
9TUM THUIIOM CBSI3H.



BonopoagHas xumMudeckas cBs3b. MEXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJIIpHAsl BOJIOPOAHAS
CBSI3b. 3HAUEHHUE BOJAOPOIHOM CBSA3H ISl OPraHU3ANK CTPYKTYP OHOIOIUMEPOB.

ITo nuwme p bl [ImacTMaccehl: TEpMOIIIACTBI U PEAKTOIUIACTHL, UX MPEACTABUTENN U IPUMEHEHUE.
Bonokna: npupoaHble (pacTUTEIbHBIE U )KMBOTHBIE) U XUMUYECKUE (MCKYCCTBEHHbBIE M CUHTETUYECKHE), UX
IIPEJICTAaBUTENN U IPUMEHEHUE.

F'azo0o00pa3HOEe COCTOSSHUE BEINIeCTBa. Tpu arperarHbiXx cCOCTOSTHUS BOIbI. OCOOCHHOCTH
CTpoeHUs ra3oB. MoJsipHbIi 00beM ra3000pa3HbIX BELECTB.

[Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECE: BO3IYX, IPUPOIHBIH ra3. 3arps3HeHne aTMoc(epsl
(KUCIIOTHBIC JOXKIH, TAPHUKOBBINA A3PPEKT) 1 00prda ¢ HUM.

[IpencraBuTeny ra3000pa3HbIX BEIIECTB: BOJIOPO, KUCIOPO, YIIAECKUCIBIN Ta3, aMMuak, 3TujeH. Mx
MoJIy4eHue, cOOMpaHue U paclio3HaBaHuUe.

XKunkoe coctossaue BenecTB a. Boxa. [Torpebienue Boabl B OBITY M Ha TPOU3BOJICTBE.
’KecTKoCTh BOJIBI M CLIOCOOBI €€ YCTPaHEHUS.

MuHepanbHbI€ BOJIbI, X UCIIOJIb30BAHUE B CTOJIOBBIX U JIEYCOHBIX HIEIISX.

Kunkue KpucTaibl U UX TIPUMEHEHHE.

TBepnoe coctossHue BellecTB a. AMopdHbIEe TBEp/bIE BEIIECTBA B IPUPOJIE U B )KU3HU
YeJI0BeKa, X 3HAYCHHE U MpuMeHeHne. Kpucrammueckoe cTpoeHe BEMIECTRA.

HNucnepcHbBle cucTeM bl [loHsTue o mucnepcHbIx cuctemax. ucnepcHas dasza u nucrnepcuoHHas
cpena. Knmaccudukarus qucrepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro COCTOSTHUS JUCTIEPCHOM CPEeIbI
W TUCTIEPCUOHHOU (Da3sl.

I'pyOoaucniepcHbIe CUCTEMBI: SMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBI: TE€JIU U 30JIH.

CocTaB BemecTBa U CM € C € il. BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS.
3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB.

[TonsiTHe «1075» U ee pa3HOBUIHOCTHU: MaccoBas (1011 3JIEMEHTOB B COEMHEHHH, JIOJIS1 KOMIIOHEHTA B
CMECH - JIOJIsl IIPUMeECeH, JI0JIs1 paCTBOPEHHOTO BEIIECTBA B pacTBope) U oObeMHasl. J{oJis BpIxo1a mpoayKTa
peakUu OT TEOPETUYECKH BO3MOXKHOTIO.

JlaGopaTtopHble onbIThI. 2. OnpeelieHNe TUIIa KPUCTATUIMYECKOW PEeIETKU BEIIECTBA U OMMCAHUE €TI0
cBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKI[MEN TIOJMMEPOB: IIJIACTMACC U BOJIOKOH U U3JI€NUs U3 HUX. 4.
HcnbiTanue BOAbI HAa AKECTKOCTh. Y CTPAaHEHHE KECTKOCTH BOJIbL. 5. O3HaKOMIIEHHE ¢ MUHEPaIbHBIMU
BoJIaMHU. 6. O3HAKOMJIEHUE C IUCTIEPCHBIMU CUCTEMAMHU.

IIpakTunueckas padora Nel. [lonyuenue, cobupanue U pacrio3HaBaHHUE T'a30B.

Tema 3. XumMnueckune peakuun-9 4acon

Peakxuwuu, unymue 63 U3MEHEHU S COCTaBa BelleCTB. AJUIOTPOIHS U aTIOTPOITHBIE
BUIOM3MEHEHHS. [IpHYMHBI AJUTOTPOITUM Ha TpUMeEpe MOTU(PHUKAIINI KUCIOpoaa, yriaepoaa u gocdopa.
O30H, ero Ouojoruyeckast pob.

H3oMepbl 1 H30MepHsL.

Peakxunuu, unynmue c MBMEHEHHUEM COCTaBa Bell e cTB. Peakiuu coenuHenus,
pa3iioKeHus, 3aMelleHHs 1 00OMEHa B HEOPraHMYECKOHM U OpraHu4ecKor XUMHH. Peakiuu 3Kk30- 1
sHIO0TepMHUUECcKHe. TermnoBoi 3P eKT XUMUIECKOH peakii U TEPMOXHUMUYECKUE ypaBHeHHs. Peakunn
rOpEeHHs, KaK YaCTHBIN CTydail 9K30TepPMHUYECKUX
peakuui.

CKOpOCTh XUHMHYECKOH peaKkuu.

CKOpOCTh XMMUYECKOW PeakiMy. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIH OT IPHUPOIbI pEarupyromux



BELIECTB, KOHLIEHTPALUU, TEMIIEPATYpPbl, IO IOBEPXHOCTU COIIPUKOCHOBEHUS U KaTalu3aTopa.
Peaxiun romo- u rereporennsie. [lonsarue o katanuse u karanuzaropax. @epMeHTs Kak OHOIOTHYECKHE
KaTaJIn3aToOpbl, 0COOEHHOCTH WX (QYHKIIMOHUPOBAHUSI.

O0OpaTuMOCTh XUMHUUYECKHUX peakinuil. HeoOpatumpie u 0OpaTuMble XMMUYECKUE PEAKIIHH.
CocTosiHME XMMHUYECKOTO PaBHOBECHUS JJIs1 0OpaTUMbIX XMMUYECKUX peakiunil. CriocoObl cMelIeHUs
XMMHMUYECKOTO PAaBHOBECHS Ha MpUMEpE CHHTEe3a ammuaka. [loHaTue 00 OCHOBHBIX HAYUHbIX IPUHIIMIIAX
IIPOM3BOJICTBA HAa IPUMEPE CUHTE3a aMMHAaKa WJIK CEPHOMN KUCIIOTHI.

Ponp BOAB B XUMHUUYECKOW peakuuu McTuaHbIE pacTBOPLL. PacTBOpUMOCTS U
KJIaccHu(UKAIHS BEIIECTB 110 STOMY IIPU3HAKY: pAaCTBOPUMEBIE, MATIOPACTBOPUMEIE U HEPACTBOPHMEIE
BEIIECTBA.

DNEKTPOIUTHI U HEAIEKTPOJIUTHI. DIEKTPOJUTHYECKas Aucconnanus. KucnoTel, OCHOBaHUS U COJIM C
TOYKH 3PEHUS TEOPUU DIEKTPOIUTHUECKON JUCCOLHAIINH.

XUMHYECKHE CBOWCTBA BOJIbI; B3aUMOIEHCTBHE C METAJNIaMU, OCHOBHBIMU U KUCJIIOTHBIMU OKCUAAMH,
paszioxeHue 1 00pazoBaHuE KPUCTAUIOTUIPATOB. Peakiiuu rujpaTaliui B OpraHn4ecko XUMHH.

'mapponu3 opraHuYecKUX M HEOPraHMYECKUX Coe1uHeHH i HeoOparumbrit
ruaposu3. O6paTUMBIN THIIPOIU3 COJIEH.

IMinponu3 opraHnyecKux COeAMHEHUN U ero MPaKTUUYeCKOe 3HaYSHHUE JUIsl MOJTy4eHUs TUAPOIU3HOTO
cnupTa u MblIa. buonoruueckas posb THAPOIM3a B INIACTHYECKOM M SHEPreTHYeCKOM 0OMEHE BEIECTB U
SHEpPruM B KIETKE.

OKUCIHUTENbHO-BOCCTAHOBHUTENbHBIE peakiuu Crenenb okucienus. OnpeeneHue
CTETIeHU OKUCIICHUS 110 Gopmyne coeanHeHus. [Tonstre 06 OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX.
OxkuciieHne U BOCCTaHOBIIEHNE, OKUCIUTENb U BOCCTAHOBUTEIIb.

DI EKTpOJH 3. DIECKTPOJINU3 KaK OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIIEKTPOJIN3 PACIIaBOB
U PacTBOPOB Ha IpuUMepe Xjopuaa HaTpus. [IpakTnueckoe NpUMEHEHHE 3IEKTPOIIN3a. DIEKTPOIUTHIECKOE
MTOJTY4YECHHUE ATFOMUHUSA.

JlaGopaTopHble ONbITHI. 7. Peakius 3aMeleHnst MEU KeJIe€30M B PaCTBOPE MEJHOTO Kyropoca. 8.
Peakuuu, uaymue ¢ o6pazoBaHreM ocajka, raza u Bojsl. 9. [lonyuenue Kuciopoa pa3inokeHueM
MepOKCHJIa BOJIOPOAA ¢ MOMOIIbI0 okcuia Mapradua (IV) u karanassl ceiporo kaprodens. 10. [Tonyuenue
BOJIOPO/Ia B3aUMOJACHCTBUEM KUCJIOTHI ¢ HMHKOM. 11. Pazmuunble ciayyau rujiposinza cojen.

Tema 4. BemecTBa u ux cpoiicrea -12 yacos.

M e T a 1 71 b1. B3auMoielicTBrE METAIJIIOB ¢ HEMETAIUIAMHU (XJIOPOM, CEPON U KUCTIOPOIOM).
BsaumoeiicTBue mEI0YHBIX U HIEI0YHO3EMETbHBIX METAJUIOB C BOJION. DIEKTPOXUMUYECKHUM P
HaNpsDKeHUH MeTalsioB. B3aumoeiicTBue MeTasuioB ¢ pacTBOpaMu KUCIIOT U COJIeH. AIOMUHOTEPMHSI.
BsaumoneiicTBue HaTpusi ¢ 3TaHOJIOM U (DEHOJIOM.

Kopposus metanios. [loHsTre 0 XuMudeckol 1 3JEKTPOXUMHUUECKONH KOppo3ur MeTaisioB. CriocoOsl
3alIUThl METAJUIOB OT KOPPO3HUH.

HewmeTannsl. CpaBHUTENbHAS XapaKTEPUCTHKA TaJOT€HOB KaK Hanbojiee THMHYHBIX IPeCTaBUTENeiH
HeMeTamoB. OKHCIUTENbHBIE CBOWCTBA HEMETAIJIOB (B3aMMOJCHCTBHE C METAJUIAMH U BOJAOPOIOM).
BoccranoBuTtensHbIe CBOIICTBA HEMETAIIOB (B3aUMOJICHCTBHUE C 00JIee IEKTPOOTPUIIATEILHBIMU
HEMeTaJlJIaMH ¥ CJIOKHBIMU BEIIECTBAMHU-OKUCITUTENSIMU ).

Kucnorsl Heopranuueckue u opranuyeckue. Knaccupukaius kucnor. XuMudeckue
CBOMCTBA KUCJIOT: B3aUMOJICUCTBUE C METANIAMH, OKCHJIAaMHU METAJIJIOB, TUAPOKCUAAMH METAIIJIOB, COJISIMU,
cnupramu (peakuus dtepudukamnmn). OcoObie CBOIMCTBA a30THOW U KOHIICHTPUPOBAHHOM CEPHON KHUCTOTHI.

OcHOBAaHUS HEOPraHUYECKHE U oOpTaHuUecKu e OcHOBaHUS, UX KIacCU(PUKAIIHS.
XUMUYECKUE CBOMCTBA OCHOBAHUMN: B3aUMOJCHCTBUE C KUCIOTAMH, KUCJIOTHBIMU OKCUJAMU U COJISIMH.



PasnoxeHne HepaCTBOPUMBIX OCHOBAHMIA.

C o n u. Knaccudukanus coieii: cpeiHue, KIUCIIbIe U OCHOBHBIC. XUMUYECKHE CBONWCTBA COJICH:
B3aUMO/ICHICTBUE C KMCIOTAaMH, 11I€JI0YaMH, MeTajulaMu U cosisimu. [IpencraBurenu cosiell M UX 3HaYEHHUE.
Xnopup HaTpus, KapOOHAT KabIus, pocdar Kambius (CpeHUE COJN); TUAPOKAPOOHATHI HATPHUS U
aMMOHMSI (KHCTIbIe coJin); rufpokcokapOonar meau (II) - manaxut (OcCHOBHAs COJIb).

KadecTBeHHBIE peakuy Ha XJIOPHI-, CyTb(aT-, 1 KApOOHAT-aHHOHBI, KATHOH aMMOHHUSI, KATHOHBI JKeJle3a
(1) u (III).

'eneTrnueckass cCBSI3b MEXJYy KJIaCCaMU HEOPraHUUYECKUX U OPraHUYECKHU
X cCOoeauHEeHHU W [IoHITHE O TEeHETUYECKOU CBSA3U U T€HETUYECKUX pAnax. ['eHeTnueckuil ps MeTasia.
I'enernueckuii pan HemeTamia. OcOOEHHOCTH T€HETUYECKOTO psiJia B OPraHUYECKOW XUMHUH.

JlabopaTopHble onbIThl. 12. VicipiTaHue pacTBOPOB KUCJIOT, OCHOBAHUM U COJIEH MHIMKaTOopaMu. 13.
B3anMoseiicTBr€e COSTHOM KUCIOTHI M pacTBOpa YKCYCHOM KHCIIOTHI ¢ MeTayutamu. 14. B3aumonelicteue
COJISTHOM KHUCJIOTBI M PACTBOpPA YKCYCHOW KHCIIOTHI C OCHOBaHUSIMU. 15. B3anmoaeiicTBre COISIHOM KUCTOTHI
U pacTBOPA YKCYCHOM KUCTOTHI ¢ cosisiMu. 16. [TomydeHue u cBOMCTBAa HEPACTBOPUMBIX OCHOBaHH. 17.
I'iponu3 XJI0pyI0B U alleTaToOB MIENOYHBIX MeTaJUIOB. 18. O3HaKOMIIEHHE ¢ KOJUIEKIUSMU: a) METaJJIOB; 0)
HEMETAJIJIOB; B) KUCJIOT; ') OCHOBAHHMIA; /1) MUHEPAJIOB U OMOJIOTMYECKUX MAaTEPUAJIOB, COACPKAITUX
HEKOTOPBIE COJIH.

IIpakTuyeckas padora Ne2. Penienue sKkcriepuMeHTAIbHBIX 3a/1a4 Ha UICHTU(PUKAIINIO OPraHUuYeCKuX U
HEOPraHUYECKUX COEIHE



Y4eOHO-TeMaTHYECKUH IVIAHMPOBAHUE

Ne ni/m Tembl Bcero ®opMbI KOHTPOJIA
1acoB Ypoku IIpakTnyeckune padornl KoHnTpoJbHbie
padoThI

1. Tema 1. Ctpoenue aToma u 3 3 - -

MEePUOIUYECKUI 3aKOH

JA.N.Menpeneena
2. Tema 2. CtpoeHnue BeliecTBa 11 9 [Ip. p. Nel «Ilomyuenue, cobupanue u K. p. Nel

pacro3HaBaHHUE ra3oB»
3. Tema 3. Xumuueckue peakiuu 9 8 - K. p. Ne2
4, Tema 4.BemecTBa 1 X CBOMCTBA 12 9 IIp. p. Ne2 «Pemenue Uror K.p. Ne3
SKCIIEPUMEHTAJIbHBIX 3a7au Ha
UIEHTHU(PUKALINIO HEOPraHUYECKUX
COEOIUHEHUI)
Hroro 35 2 3




Kanenoapnuo-memamuueckoe nianuposanue yueonozo npeomema na yuedouiii 200 11 knace,
(bazosvtii yposenwv luac ¢ nedeno, écezo 34 uaca), YMK O. C. I'aopuenana

Ne n/mt Tema ypoxka N3yuaemble BOIIPOCHI OKCIIEpUMEHT. TpeboBaHMs K YPOBHIO IOJTOTOBKH
. — 1eMOHCTpaLMOHHBIN BBITTYCKHUKOB
nara JI. — naboparopHsIii
Tema 1. Cmpoenue amoma u nepuoouyecxkuit 3axon /[.U.Menoeneesa (2uaca)
1./03.09 | Uuctpyktax mo | SIapo: mpOTOHBI U HEUTPOHBI U30TOIIBL. 3HaTH/MOHUMATDH
T.b.Ctpoenue DNEeKTPOHBI. DIEKTPOHHAA 000JI0YKa. - gavxicHelwue XumMudecKue NOHAMuUA:
aToma. DHepreTUYecKuii ypoBeHb. ATOMHBIE XUMHAYECKHN DIIEMEHT, aTOM, H30TOIIBI.
opOuTanu. S-, P- 2JIEMEHTHI.
Oco0eHHOCTH CTPOEHUS JIEKTPOHHBIX
000JI0YEK aTOMOB MEPEXOTHBIX DJIEMEHTOB.
2. [Tepnoguuec- [Iepnoanueckas cucteMa XUMUYECKUX . Paznuunbie popmsl 3HaTH/MOHUMATDH
10.09 KUH 3aKOH anemenToB JI.M1.Menneneera — rpaduueckoe | MepuOAMIECKON CHCTEMBI - OCHOBHbIE 3AKOHbL XUMUU:
J..MenzeneeBa | oToOpa)keHHE MIEPUOINUECKOTO 3aKOHA. XUMHYECKOW CHCTEMBI - nepuoandeckuii 3akoH J[.M.Menneneena.
B cBeTe yueHus 0 | Dusnueckuil CMbICT NOPSAIKOBOIO HOMEpa .. Menneneesa. Ymerb
CTPOCHHH aTomMa | 3JIeMEHTa, HoMepa Ieproia U Homepa - Xapakmepu3oeamau:
rpymnnbl. BanentHele 31eKTpoHbl. [IpuunHel AIIEMEHTHI MAJIBIX MIEPUOJIOB TIO UX
W3MEHEHHUsI CBOMCTB 3JIEMEHTOB B IepHOJIaX U MOJIO’KEHUIO B MIEPUOIUUYECKON CUCTEME
rpynmnax (TJaBHBIX MMOATrpyIax). 3HaYCHUE J..Menneneena.
MEPUOIUIECKOT0 3aKOHA.
Tema 2. Cmpoenue eewecmea (12uacos)
3 HNounasn Honnas cBsa3e. Katnons! 1 annonsl. Mounsie | JI. Moaenu HOHHBIX 3HATL/MIOHUMATE
17.09 | xumuueckas KpucTajnueckue pemietku. CBoiicTBa KPHCTAJNINYECKUX PELIETOK - 6avicHellwue Xumuyeckue NOHAmMUA.
CBSI3b BEILECTB C 3TUM THIIOM KPUCTAJUTMYECKUX (xyopua HaTpUs) BEIIECTBA HEMOJIEKYJISIPHOTO CTPOEHUS
PEIIETOK. (MOHHBIE KPUCTAIITUYECKHIE PEIIETKH);
WOH, MOHHAsI XUMHYECKas CBsI3b (BEIIeCcTBa
HMOHHOTO CTPOCHHS);
YMmers
- onpedenamsy’ 3aps NOHA, NOHHYIO CBS3b B
COEIMHEHUSX;
- 00BACHAMb: TIPUPOAY UOHHOM CBSI3U.
4-5 KoBanenTtHas OnexkTpooTpulaTenbHOCTh. [lonspHas u . Monienu aTOMHBIX U 3HATH/MOHUMATDH
24.09 | xumuyeckas HENOoJIsIpHasi KOBAaJICHTHBIE CBSI3U. MOJIEKYIISIPHBIX - Xumuyeckue nOHAmMuUA:
01.10 | cBs3b MexaHHu3MBbI ee 00pa30BaHus CBS3U KPHUCTAINTNYECKUX PELIETOK AIIEKTPOOTPHIIATEILHOCTh, BAJICHTHOCTb,
(0OMEHHBIH U TOHOPHO-AaKLIENTOPHBIH). CTENEeHb OKHUCJICHHUS, BEIECTBA




MonexyisspHbI€ U aTOMHBIE
KpucTaJlIMueckue pemerku. CBoiicTBa
BELLECTB C 3TUMU TUIIAMU KPUCTAITIMYECKUX
PELIETOK.

CreneHb OKUCIIEHUS U BaJIEHTHOCTb
XMUMHMYECKUX DJIEMEHTOB.

MOJIEKYJIIPHOTO Y aTOMHOI'O CTPOEHHUSI.
Ymernb

- onpeodenamau:

BaJICHTHOCTb U CTEIIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, KOBAJIEHTHYIO
(MOJSIPHYIO U HETIOJISIPHYIO) CBSI3b B
COEIMHEHUSX.

- 00bACHAmMDb:
IIPUPOy KOBAJICHTHOU CBSI3H.
6 MeTtantnueckas Oco0eHHOCTH CTPOCHHS aTOMOB METAJIJIOB. Jl. Moaenu MeTaIndecKux 3HATH/MOHUMATH
08.10 | xumuveckas Meramueckasi XUMHYecKasi CBS3b U KPUCTAJUIMYECKUX PEIIETOK. - Xumuueckoe nonamue:
CBSI3b METaJUIMYECKass KPUCTAJUTMYECKAS PEIIETKA. METaJUTNYECKasl CBSI3b, BEIIECTBA
CBoiiCTBa BEIIECTB ¢ METAJUIMUECKON CBS3bIO. METAJUTMYECKOTO CTPOCHHS.
YMmern
- 00BACHAMb: TIPUPOJTY METATUTUYECKOU CBSA3U
- onpeodenamp: METAJUTNYECKYIO CBS3b.
7 Bopoponnas MexmonekynspHas u BHyTpumosiekyisipaas | . Monens monekynsl JIHK.
15.10 | xumuueckas BOJIOPOJIHAS CBSI3b. 3JHAUYECHHUE BOJOPOTHOM
CBS3b CBSI3U JUIsSl OPraHU3aLUU CTPYKTYP
o6uomnonumepoB. Equnas npupoaa
XUMHUYECKOH CBSI3U.
8 I"azoo6pa3noe Tpu arperatHbIX COCTOSIHUS BOJBI. J. Mopenb MoJisspHOTO 06beMa | 3HATH/MIOHUMATH
22.10 | cocrosiHue OcoOenHocTy cTpoeHus ra3oB. MomspHbIit razoB - 8avicHelwue XUMUYECKUe NOHAMUA:
BeIllECTBA 00BbeM ra3000pa3HbIX BEIIECTB. . Tpu arperatHbIX COCTOSIHUS | MOJIb, MOJISIpHAsI Macca, MOJIIPHBINA 00BEM.
[IpencraBuTenu ra3000pa3HbIX BELIECTB: BOJIBI.
BOJIOPOJ, KUCIOPOJ, aMMHUAK, YTJIEKUCIIBIN
ra3, atujeH. Vx noxydenue, coOupanue,
pacro3HaBaHUeE.
9 IIpakTrueckas XUMUYECKUHN IKCIIEPUMEHT I10 MOJYYECHHUIO, YMmers
29.10 | pabora Nel coOMpaHHIO M pacro3HaBaHUIO BOJIOPOA, -8bINOJIHAMb XUMUYECKUI IKCHEPUMEHN . TIO
«Ilonyuenue, KHCIJIOPO/Ia, YIIIEKUCIIOTO Ta3a, aMMHUaKa U pacno3HaBaHUIO BOJOPOAA, KUCIOPOa,
coOupanue u STUJICHA. YTJIEKHUCIIOTO ra3a, aMMHaKa, 3TUJICHA
pacno3HaBaHue

ra3oB»




10 Kunkoe u Bona, ee 6monorudeckas poisis. [lpumenenue | JI. O3HakoMIeHHE ¢
12.11 | tBepaoe BOJIbL. JKecTKOCTh BOJIBI M CIIOCOOEI €€ MHHEPAIbHBIMU BOJIAMH
COCTOSIHHUE yctpaneHus. Kucinbie conu. MuHepajibHbIe
BeIlleCTBA BOJIbl. JKHJIKME KPUCTAIUIBI U UX
ucrnoab3oBanue. Kpucrammmueckoe u
aMop(¢HOE COCTOSHHE BEIIECTBA.
[Tpumenenne aMop(HBIX BEHIECTB
11 JucnepcHsie [IonATHE O AMCHIEPCHBIX CHCTEMAX. . Obpa31bl pa3nu4HbIX
19.11 | cucremsr JucnepcHas da3za u TUCTIEpCUOHHAs Cpeia. JIMCTIEPCHBIX CUCTEM
Knaccudukanus qucrepcHbIX CUCTEM.
I'pybonucnepcusie cuctemsl. [lonsaTue o
KOJUUIOMJIaX M X 3HaUYC€HUE (30J1U, TEITH)
12 CocraB 3aK0H IMOCTOSHCTBA COCTaBa BEIICCTB. 3HATH/MIOHUMATH
26.11 | BemectBa. CMecn | BemrecTBa MOJICKYIIIPHOTO | - 8aiICHelue XUMU4ecKue NOHAMuUA'
HEMOJIEKYJIIPHOTO CTpoeHHs. MoJieKysipHast 6EIIECTBA MOJICKYJISIPHOTO U
dhopmyna. @opMynbHas €IUHAIIA BEIIECTBA. HEMOJIEKYJIIPHOTO CTPOCHHS
MaccoBast 1 00beMHas A0J1s1 KOMIIOHEHTA B - OCHOGHbIE 3AKOHbL XUMUU:
cmecH. Pemenue 3agau 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB
13 O6o0menue u Brinonnenue ynpaxHeHnui u pemenue 3agad | JI. Onpenenenne tuna 3HaTh/MIOHUMATH
03.12 | cucremaTtuzanus KPUCTAJUTMYECKOUN PeIIeTKH - meopuio XumMu4uecKkoil cea3u
3HAHUM 0 TeMeE:! BELIECTBA U OIIMCAHUE €ro Ymerb
«CTtpoeHnue CBOICTB - 00BACHAMb: TIPUPOTY XUMUYECKOU CBSI3H,
BEIIECTBA» 3aBHCHMOCTB CBOMCTB BEILIECTB OT UX COCTaBa
U CTPOCHUS
- onpedenamp: TUIl XUMUYECKOH CBSI3U B
COEJIMHEHUSX
14 KonTtponbHas
10.12 | pab6ora Nel no

TEME. «CTpOGHI/Ie
BCIICCTBaA»

Tema 3. Xumuueckue peaxyuu (Quacos)




15-16 | Knmaccudukanus | Peakumu, mpoTekaromue 6e3 H3MEHEHHS . IIpeBpanienue kpacHOTO 3HATH/MOHUMATH
17.12 | xumu4ecKux COCTaBa BELIECTB: aJUIOTPOIIHUS,. docdopa B OembIid. - Xumuyecxkue noHAmusL:
24.12 | peakuuii B AITOTPOTIHBIE MOUUKAIIMH yriiepoa, cepsl, | J. Monmenn Monekyn IIOTPOIIHSL, U30MEPHs], TOMOJIOTHS,
Heopranudeckoil | ¢ocdopa, 0J0Ba M KUCIOPOA; U30MEPHI,. H-OyTaHa 1 n3o00yraHa, YIJIEPOIHBIN CKEIeT,
Y OpPraHUYecKoll | U30Mepusl, PeaKMK U30MEpHU3aIIU. roMoJIoroB OyraHa. TEIIOBOM APPEKT peaKkuu
XUMHH. [TpuanHBI MHOTOOOpa3Ms BEIICCTB: JI. Peakuuu oOMeHa uaymue ¢ | - oCHosHble meopuu Xumuu':
[ToBTOpPHBII UTOTPOTIHSI K U30MEPHSI, TOMOJIOTHSL. o0pa3oBaHUEM OCajlKa, ra3a U | CTPOCHUS OPTAaHUYSCKUX COCTUHCHUIN
HHCTPYKTaX IO PeaKHI/II/I, nAymue ¢ UISMCHCHUEM COCTaBa BOJbI.
T.E. BEIIECTB!
peaKIuy COeTMHEHUS, Pa3IOKEHUS,
3aMelIeHus1, oOMeHa. Peakunu coenHeHns,
MPOTEKAIOIINE TIPU TPOU3BOACTBE CEPHOU
KHCIIOTHI.
DK30 - ¥ SHIOTEPMHUYECKUE PEAKIUH.
TennoBoit 3HPEeKT XUMHUIECKUX peaKITuii.
TepMoXuMHUUYECKUE YpaBHEHHUS.
17 CxkopocTb CkopocTh XUMUYECKOM peakuuu. PakTopsl, . 3aBUCHMOCTB CKOPOCTH 3HaTH/MOHUMATDH
XHUMHYCCKON BITUSIOIIME HA CKOPOCTh XUMHUYECKOH XUMHAYECKUX PEAKIHH OT - Xumuueckue nOHAMmMuUA . CKOpocTh
14.01 | peakuuu peaknuu. Katanu3atopsl U KaTaaus. MIPUPOIBI BEIICCTB, XUMUYECKON peaKIuu, KaTallus.
[IpencraBnenue o pepMeHTaX KaK KOHLEHTpALUU U YMmerb
OMOJIOTMYECKUX KaTaln3aTopax OeIKoBOM TEMIIEPATYPHI. - 00BACHAMDb. 3aBUCUMOCTh CKOPOCTH
MPUPOIbI JI. Tlony4yenue kucimopoaa XUMHYECKON PEaKIMU OT Pa3InYHbIX
pa3ioKeHueM MepoKcuaa bakTopOB.
BOJIOPO/JIa C IIOMOIIBIO
karanuzatopa (MnO2)u
KaTajasbl ChIPOTO KapTodens.
JI. Mojenb «KHUIISIIEro Ciaosy
18 OO6paTuMocCTh HeoGparumbie 1 00paTUMble XUMUYECKUE 3HaTh/IOHUMATH
XUMHYECKUX peakiuu. XUMHYECKOe paBHOBECHUE U - 8aJICHelluee XUmMu4ueckoe noHaAmue:
21.01 | peakmmit crnocoObI ero cMeteHus. Ooue XUMHUYECKOE PaBHOBECHUE

IpeaACTaBJICHHA O IIPOMBIIIJICHHBIX crocobax
TMOJIYYCHH BCIICCTB Ha IMIPUMEPE
IIpOU3BOJACTBA CCpHOfI KHUCJIOTHBI

YMmers

- 00BACHAMD. 3aBUCUMOCTD T1OJIOKEHUS
XUMUYECKOTO PaBHOBECHUS OT Pa3TUUHBIX
¢baxTopoB
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Posb BoabI B

HcTtunHble pacTBOpbl. Pacmeoperue Kax

. PacTBOpeHne OKpaleHHbIX

3HATH/MOHUMATH

XUMUYECKUX @uzuko-xumuueckuti npoyecc. S\Bnenus, BEIIECTB B BOJE: Cyab(ara - BaVICHeWUe XUMUYECKUE NOHAMUS.
28.01 | peakuusix IIPOUCXOAIINE ITPU PAaCTBOPEHUH BEIIECTB, - | Meau (Il),nepmanranara PacTBOPBI, WIEKTPOJUT U HEAIEKTPOJIUT,
paspyuleHue KpUCmaiiuieckol peuemku, Kanus, xjaopuaa sxesnesa (1) ANEKTPOJIUTUYECKAS TUCCOIUALIUSA,
Oougpyzus, nucconranys, TuApaTanus, - OCHOGHblE Meopuu XUMUu:
JMICCOLIMAITUS DJICKTPOJIUTOB B BOJHBIX TEOPHUS NIEKTPOJIUTHICCKON JUCCOITUAITTT
pactBopax. CmeneHnb 21eKmpoIumuyecKot Ymerh
ouccoyuayuu, Cunvuvie u cradvle - onpedenamp: 3aps] NOHA
anexmpoaumul. KHCIOTHI, OCHOBAaHUS, COJIU B
ceete TOJ]
20 I'mpponus I'mpponu3s Heopranmyeckux u opranudeckux | JI. Paznuunele cnydan Ymernb
coequaeHui. Cpea BOJIHBIX PACTBOPOB: TUJIPOJIH3a COJIEN - onpeodenamo:
04.02 KHCTasi, HeTpanbHasl, IeJ0YHasl. XapakTep cpefibl B BOJAHBIX pacTBOpax
Booopoounwuii noxasamens (pH) pacmeopa. HEOPraHUYECKUX COCTUHECHHI
21 OKucauTenbHO- Crenens okucnenus. Onpenenenue crenenn | . [Ipocreimme 3HATH/TIOHUMATH
BOCCTaHOBUTEJIbH | OKHCIIEHUS 3JIEMEHTOB 110 GopmyIie OKHUCIIUTENBHO - - 8avICHellwUe XUMUYEeCKUe NOHAMUA:
11.02 | ble peakuuu coenuHeHus. [loHsaTue 06 OKUCIUTENBHO- BOCCTaHOBUTEJIbHBIC PEAKIIMU: | CTEHIEHb OKUCICHUS, OKUCIUTENb 1
BOCCTaHOBUTEJbHBIX peakiusax. OKUCIIEHNE U | B3aUMO/JICICTBUE IMHKA C BOCCTaHOBUTEJIb, OKUCIICHHUE U
BOCCTaHOBJICHUE, OKUCIIUTEID U COJISIHOM KUCJIOTOM U JKeJie3a C | BOCCTaHOBJICHHE.
BOCCTaHOBHTEIb. DJIEKTPOJIM3 PACTBOPOB U cynbparom meau (1) Ymerb
pacmiaBoB (Ha MpuMepe XJI0pUIa HATPHs). - onpeodenamy:
[IpakTyeckoe NpUMEHEHUE AIIEKTPOIIN3a CTETNeHb OKUCIICHUS XUMUYECKUX JIEMEHTOB,
OKHUCJIMTENh U BOCCTAHOBUTEIh
22 O6o0menue u Brinonnenue ynpaxxHeHU U pelieHre 3aaa4
CUCTeMaTH3aIHs
18.02 | 3Hanwmii mo
TeMe:
«XUMHUYECKHE

PCaKIINM»




23 KonTtponbsHas
pabota Ne2 o
25.02 | teme:
«XHUMHUYECKUE
peakium»
Tema 4. Bewgecmea u ux ceoiicmea (12 uacos)
24 Meransl. [Tomoxenue metamios B [ICXD JI.1. . O6pa3siibl METaIIIOB. 3HaTh
Koppo3zus MenneneeBa. O6mme ¢usndeckue cporictea | JI. Bzaumoneiicteue - 8aIICHelUe 6eUieCmea U Mamepuabl:
03.03 | meTa/uIoB. METa/UIOB. B3ammojelicTBHE METAILIOB C IICIOYHBIX U OCHOBHBIC METAJLJIbI U CILJIABBI.
HEMeTaJIaMu (XJIOpOM, CEpOM, KUCIOPOAOM). | HICJIOYHO3EMETbHBIX METAJUIOB | YMETh
B3aumoeiicTBr€ 1MIE€TOYHBIX U C BOJIOM. - Xapakmepu306amas. SJIEMEHTHI METAILIIBI
IIEJI0YHO3EMEIILHEIX METAJIOB C BOJIOM. . B3aumopeicTBue xene3a ¢ | MaJIbIX IEPUOJOB MO UX MOJIOKEHUIO B
DNEKTPOXUMHYECKUN Psii HANlPSDKEHUN CepoM, MeIU ¢ KHCIOPOIOM. MIEPUONYECKON CHCTEME XUMUYECKUX
METaJIJIOB, B3aMMO/ICCTBHE METAJIJIOB C . T'openue xene3a u MarHus | SJIEMEHTOB;
pacTBOpamu KUCIOT U coJiel.. [Tonsitue o B KHCIIOPO/IE. 001I1e XMMUYECKHE CBOMCTBA METAIIJIOB,;
KOPPO3UH METAJUIOB, CIIOCOOBI 3aIIUTHI OT - 00bACHAMb. 3aBUCUMOCTH CBOWCTB
koppo3uu. CIuiaBsl. METaJUIOB OT UX COCTaBa U CTPOCHMS
25 Metamnyprusi. OO6mme cnocoObl MOTYYCHUS METaIOB
DIIEKTPOIIH3.

10.03




26 Hewmerannbt [Tonoxenue nemerasos B [ICXD JI.1. . JI. 3HakoMcTBO ¢ oOpasuamMu | YMeTh
MenpneneeBa. CpaBHUTENIbHAS HEMETAJJIOB U UX - Xapakmepu306ama . 3J1E€MEHTbl HEMETAILIbI
17.03 XapaKTEePUCTHKA TraJION€HOB Kak HanboJee MPUPOTHBIMU COCTMHEHUSMH. | MaJIbIX IEPHOJIOB MO UX MOJIOKEHHUIO B
TUNUYHBIX [PEJICTABUTEIICH HEMETAIIIOB. JI. Bozronka ioa. MEPUOINYECKON CUCTEME XUMUYECKHUX
OkucauTeIbHBIC CBOMCTBA HEMETAJIIOB Jl. Mzrotomnenue HoHOM 3JICMEHTOB; O0IIINE XUMUYECKUE CBOUCTBA
(B3auMoJelicTBHE C METAJUIAMU U CIIUPTOBOM HACTOMKH. HEMETAJLIOB;
BOJIOPOJIOM) . BzaumopeiicTBre XJIOPHOU | - 00BACHAMB: 3aBUCUMOCTH CBOMCTB
BoccranoBuTenbHbIe CBONCTBA HEMETAIIIOB BOJIBI C pACTBOPOM OpoMHIa HEMETAJUIOB OT UX COCTaBa U CTPOCHUS
(B3aumoieiicTBHE C Ooee (Mommaa) Kanus
AIEKTPOOTPHUIIATETFHBIMU HEMETAIIAMH).
bnaropoansie rasel
27 Kucnotsr Kucnoter Heoprannueckue u opranndeckue. | JI. Mcnbitanue pactBopos 3HaTH/MOHUMATDH
Knaccudukanus kucinor. XuMuieckue KHUCIIOT MHIANKATOPaMH - 8aIICHelUe 6eUieCmea U Mamepuabl:
31.03 CBOIMCTBA KUCJIOT: B3aUMOJICHCTBUE C JI. B3auMoieiicTBUE CONITHOU | CepHast, CONAHAs ,A30MHAS, YKCYCHAA
MeTaJlJlaMi, OCHOBHBIMU OKCHJIAMHU, KHUCIIOTHI ¥ PACTBOPA YKCYCHOU | Kuciomol
OCHOBAHUSIMH, COJISIMH, CITUPTAMHU. KHCIIOTHI C METaJIJIaMH, Ymerb
OCHOBAHUSIMH, COJISIMH. - XapaKkmepu3zoeamu:
00111e XUMUYECKHE CBOMCTBA KUCIIOT
-Ha3bl6amMb: KUCIOTHI 10 «TPUBUAIBHOW» WIH
MEXKIYHApOJHON HOMEHKIAType:
- onpedenamp: XapaKTep CpPebl BOJHBIX
PacTBOPOB KUCJIOT
28 OcHoBaHusl. OcHOBaHUsI HEOPraHUYECKUE U JI. UctibiTaHne pacTBOPOB Ymern
AMdoTtepHbie oprannueckue. Knaccuduxaiys ocHoBaHHM. | OCHOBaHUI MHIUKAaTOPAMHU. - Xapakmepu3oeams: 001E XUMUYECKHE
07.04 | coequnenus: XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX JI. Ilonyyenue u cBolicTBa CBOMCTBa OCHOBAHMI;
OKCHIBI, OCHOBAHUI: B3aUMOJIEUCTBUE C KUCIOTAMH, HEpPacTBOPUMBIX OCHOBaHHII. - Ha3bl6amMp OCHOBAHUA 110 «TPUBUAIBHON» U
THIPOKCHIBL. KHUCJIOTHBIMU OKCUJIAMU U COJISIMH. MEXKyHapOAHOM HOMEHKIIATypE;

Paznoxenue HCPACTBOPUMBIX OCHOBaHMH.

- onpeodenamyp: XapaKTep Cpeabl BOTHBIX
pacTBOPOB HIeT0uei




29 Comu Knaccudukarus coneii: cpenaue, KUCIbIe, . O6pasibl mpupoIHBIX Ymerb
OCHOBHBIE. XUMHUECKUE CBOMCTBA COJICH: MUHEPAJIOB, COJIEPKAIIUX - Xapaxmepu3zoeams: 001e XUMUYECKHE
14.04 B3aMMOJICCTBHUE C KACIOTAMH, IET0YaMU, XJIOpH]I HATpUs, KapOoHAT CBOICTBA COJIEH;
MeTajuiaMu, coyisiMu. [IpencraBurenu coneit u | Kanbuus, pocdar KaabIus, - HA3b186AMB’ COJIU TIO KTPUBHAIBLHON» U
UX 3HaueHue. Xyopu Hatpus, pocdar ruapokcokapoonar memu (I1) MEKyHapOJHOW HOMEHKIIATypE;
KaJblus, KapOoHaT Kanpuus (cpennue conu); | JI. Mcreitanue pactBOpoB - onpedenamsp: XapaKTep Cpeabl BOTHBIX
TUIPOKapOOHATHI HATPUS U AMMOHUS (KHUCIIBIE | COJIeH MHANKATOpaMH pacTBOPOB coe
coJin); Tuapokcokapoonar meau (1) — . KauecTtBeHHbie peakiuu Ha
Mayaxut (OCHOBHas coJb). KauecTBeHHbIE KaTHOHBI U AHHOHBI
peakiuu Ha XJopuI-.Cyinb(ar-, kKapOoHaT-
MOHBI, KATHOH aMMOHHUS1, KaTHOHBI kere3a (11)
u (1)
30 [TpakTdeckas Pacrnio3naBanue HEOPraHUYECKUX U YMmerb
pabota No2. OPraHN4YeCKUX COCTMHEHUN - 8bINOSIHAMb XUMUYECKUAN SKCIIEPUMEHT T10
21.04 | «Pemenwne pacrno3HaBaHUIO BXKHEUITNX HEOPraHUUECKUX
AKCTIEPUMEHTATb ¥ OPTaHUYECKUX COCIMHEHUI
HBIX 33/1a9 Ha
WJECHTU(DUKAITHIO
HEOPraHUYECKUX
Y OpraHUYecKUux
COEIUHECHUIN»
31 O6061enHue u [ToHATHE O TEHETUYECKON CBSI3U U YMmernb
CUCTeMaTH3alus | FeHeTHYeCKUX panax. ['enernueckuit psn - Xapakmepu3oeams . 001Ie XUMUYECKHE
28.04 | 3HaHumii Mo MeTaiia. ['eHeTHueckuii psii HeMeTaa. CBOMCTBa METAJIJIOB, HEMETAJIJIOB U OCHOBHBIX
Heopranudeckoi | OcoOEHHOCTH T€HETUYECKOTO psiia B KJIACCOB HEOPraHUYECKUX U OPraHUYECKUX
Y OPraHUYeCcKON | OPraHUYECcKOil XMMUH. COeIMHEHU
XUMHH.
32 Urorosas
KOHTPOJIbHAs
05.05 | pabora Ne3




33 Ananus
KOHTPOJIbHOU

08.05 | paboTsl

34-35 | Pemenue
12.05 | pacueTHbBIX 33124

19.05

YYEBHO-METOANYECKOE OBECIIEYEHMUE:

YuebHuk:
1. Xwumus. 11 xnacc.ba3oBblil ypoBens: Yue6. s obmeoopaszosar. yupexaenuit/ O.C. ['abpuenss. - M.: [Ipoda, - 2013.




2. Taopuensa O.C., JIeicoBa I'.T". «Xumus». 11 knace. Metonudeckoe nocoobue. — M.: [Ipoda, 2003.
3. Tabpuensn O.C., OctpoymoB N.I'. Xumus. 11 knace: Hacronpaas kaura yunrens. B 2-x gactsx. - M.: [Ipoda, 2004.

JIOKyMeHTHI:

1. Ilpuka3 MunoO6pnayku ot 17.12. 2010r. Ne 1897 «OO0 yrBepxknenuu u BBeaeHuu B neiicrsue ®I'OC OOO»

2. Tlpuxa3z Muno6puayku ot 17.05.2012 Ne 413 «OO0 yrBepxkaenun u BBeneHuu B aerictsue ®I'OC cpexnero( mosHOro) oomero
oOpa3oBaHUs

3. Tucemo MunucrepcTBa o6pasoBanus u Hayku PO ot 19 anpenst 201 1r. Ne03-255 «O BBenennn eaepanbHbIX roCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB OOIIETO 0OPa30BAHUS

4. Tlpuka3z Munoo6puayku Poccun ot 7 uronst 2012 r. Ne 24480 «O0 yrBepkaeHuHU (heaepaibHOTO TOCyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa CpeaHero (MoJHOTo) 00IIero oopa3oBaHUs

5. denepanbHOro rocy1apCTBEHHOT0 00pa30BaTEIBHOIO CTaHIAPTa OCHOBHOIO 00111ero oopa3zoBaHus (1prka3 MuHucTepcTsa oOpa3oBaHus U
Hayku Poccutickoit @enepartuu ot 17 mexadbps 2010 r. Ne 1897)

6. TlIpuMepHbIe MPOrpaMMBI IO Y4eOHBIM MpeaMeTaM (GeepaibHoro 0a3sMCHOro y4eOHOro IiaHa.

OcHameHnune yueOHOro nmpoiuecca
HartypaabHble 00beKTbI:

= Kosiekuuu MUHEpaJIOB ¥ TOPHBIX MOPO/I;

= MeTamioB U CIJIaBOB;

=  MuHepanbHBIX YI0OpCHUI;

= [ImacTMacc, Kay4yKoB, BOJIOKOH.
XHMHYeCKHE PeaKTUBBI 1 MATEPHAJIbI:

= Haubomnee 4acTo UCIOJIB3YEMBIE :

= 1)IIpocTeie BemecTBa: Meib, HATPUH ,KaIBITUH, MAarHAM, KeJIe30, [IUHK;

= 2)okcunsl: Mmeau(||),kanbius, sxenesa(|||),maraus;

= 3)KHUCIIOTHI: CEpHasl, COJIsIHAsA, a30THAS,

*  4)ocHOBaHMS - THIPOKCHJIBI: HATPHS, KaIbLNSL,25%-HbIi BOJHBIA PACTBOP aMMHUAKA;

= 5)conu: XJIOpHUABI HATPHS, MeIH(||),amoMuHus, sxese3a(|||);HuTpaThl Kanus, HaTpus, cepedpa; cyabdatel Menu(||),xene3a(||),xene3a(]||),aMmmMoHus;
MOJU]I Kausi, OpOMUJ HATpHUs,

* 6)opraHuyecKkue COCAMHEHUS: STAaHOJ, YKCYCHas KHCIIOTa, METHJIOBBIM OpaHkKeBbIi, (heHoNdTanenH, JakMyc.
XuMn4eckas J1a00paTopHas MOCyAa, ANNAPAThl U NPUOOPHI:

=  1)IIpuGopsl ast paboThI ¢ razamu;

= 2)ammaparbl ¥ IPUOOPHI 7S ONBITOB C TBEPIBIMU, )KUIKUMHU BEIIECTBAMH,

*  3)uzmeputesabHbIe TPUOOPHI U MIPUCTIOCOOICHUS [T BHITIOTHEHUS OMBITOB;

*  4)cTeKIsHHAS U TIACTMACCOBAs MOCYAa U MPUCTIOCOOIEHUS TSl POBEACHUS OTIBITOB.

Mopenn:



HaGops!l Mosienelt aTOMOB Il COCTaBJICHUS MIAPOCTEPKHEBBIX MOJETICH MOJICKYT;

Kpucramnuueckue pemerku cojen.

Y4eOHble mocoOUsI HA TEYATHOH OCHOBe:

IIepnoanueckas cucrema xumudeckux anemeHTos 1.M.Menneneena;

Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUH COJICH;

DNEKTPOXUMHUYECKUN Psi/i HAIIPSDKEHUN METAIIOB;

ANTropUTMBI 0 XapaKTEPUCTUKE XUMUUYECKUX JIEMEHTOB, XUMUUECKUX PEaKIUi, peLICHUIO 33/1a4;
Junaktuueckue MaTepuaibl:paboure TeTpaau Ha Ie4aTHON OCHOBE, MHCTPYKLNHU, KAPTOUKH C 331aHUSIMU, TAOJIUIBI.
JKPaHHO-3BYKOBbIE CPe/ICTBa 00yUeHMS:

CD, DVD-nuckwu, Bu1e0pIEMEL, TUA(UIBMBI U THATTO3UTUBEI, KOMITBIOTEPHBIE TIPe3eHTAIuu B popmate Ppt.
TCO:Komnsrotep; MynbsTumennanpoekrop; JkpaH; Komockon;
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