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PA3JEJI 1. KOMILVIEKC OCHOBHbBIX XAPAKTEPUCTHUK ITPOI'PAMMBbI

1.1. NOACHUTEJBbHASA 3AITUCKA
HopmatuBHO mpaBoBO#i 0a30i cO3MaHUS JOMOJTHUTEILHON 00IIe00pa3oBaTebHOM 00IIepa3BUBAIONMICH TPOTPaMMBI
«O3agayeHHast XUMUS» MOCTY KN CIEAYIOIINE TOKYMEHTHI:
1. depepanbueblii 3akoH «O06 obpazoBanum» Ne 273-03 o1 29.12.2012 1.
2. Pacnopsukenue [lpaButensctBa P® ot 4 cenrsiops 2014 1. Ne 1726-p «O6 yrBepkaeHnu KoHuenuuu pa3BuTHS
JONIOJHUTEIILHOTO 00pa30BaHus JeTei».
3. Tlocranosnenue ['maBHOrO rocyaapcTBeHHoro canutapHoro Bpaua P® Canllun 2.4.4.3648 — 20 «CanurtapHo-
SMHUIEMHOJIOTHYECKUE TPEOOBaHMs K OpraHU3alusM BOCIHTAaHHA W OOy4YEeHHsS, OTIAbIXa W O3/J0pPOBICHHS AETEH H
MOJIOJEKIY.
4, KoHIenIus pa3BUTHS AOMIOHATEILHOTO oOpazoanus 10 2030 roxa ot 31.03.2022r. Ne678-p
5. Ilpukaz MunucrepctBa obOpa3zoBanusi U Hayku P®D ot 29.08.2013r. Ne 1008 «O06 yrBepxkaenun I[lopsaka
OpTraHu3aldyd M OCYILECTBICHUS 00pa30BATENbHONW MAEATEIIBHOCTH 10 JIOMOJHHUTENBHBIM 00Ie00pa3oBaTeIbHBIM
IIporpaMMam».
6. IlmceMo MunoOpHayku P® ot 11.12.2006 Ne 06-1844 «O mnpuMmepHBIX TpeOOBaHUAX K MpOrpamMmam
JIOTIOJTHUTENILHOTO 00pa3oBaHusl JeTei».
7. Iluckmo MunoOpHayku P® ot 18.11.2015 Ne 09-3242 «O HamnpaBineHHH peKOMEHAanui» (BMecTe ¢
MeTtoan4eckuMH PeKOMEHJAIMAMHE T10 IPOCKTUPOBAHUIO JOMIOJHUTENBHBIX O0IIEPa3BUBAIOIINX IIPOTPAMM).

3a OCHOBY IMporpaMMbl ObUTa BBIOpaHa aBTOPCKas IporpaMma JOMOJHUTEThHOro obpasoBanus 10-11 xmaccer
«O3AJAUYEHHAS XUMMUS» C. b. ToaCTOXUHCKON, YYUTEIs XUMHUH, MEAarora JOMOJHUTEILHOTO 00pa30oBaHMsI
LIEHTpa o0Opa3oBaHus No 1475 T. Mockaa, [DnexTpoHHBII pecype]
http://him.1september.ru/view_article.php?ID=201000403

HanpasienHocTs nporpamMmel: ecrecTBeHHOHay4yHas. [IpenHasHadeHa Ui JOMOTHUTEIHHOTO U3yUSHUS XUMHH, KaK
Ha 0a30BOM, TaK U Ha MPOQUIBHOM YPOBHE.

AKTyaJII)HOCTI) nporpamMmmbl COCTOUT B TOM, YTO O6yanOH1HMC$[ npeaoCTaBIACTCA BO3MOXHOCTD IMONOJHUTE 3HAHUA,
HpI/IO6p€CTI/I 1 3aKPCIIUTH HABBIKU PCIICHUSA TCOPETUICCKUX U, YTO 0COOCHHO BaXXHO, IPAKTHYCCKUX 3a/]ayd 10 XUMHHU.

3anHsATuS B OOBEAMHEHUHM JOMOJHHUTENBHOTO O00pa3oBaHMS — 9JTO cpeaa, olecreuuBaromas KoM(OpPTHbIE
MICUXOJIOTHYECKUE YCIOBHS AJI1 MHAUBUAYAIBHOTO Pa3BUTHS, PACKPBITUS MHTEIUIEKTYaIbHO-TBOPYECKOTO MOTEHIMANA,
COLIMAJIBHO-KYJIbTYPHOM aJalTalMH.

O0beM u cpok ocBOeHMsI mporpaMmbl. [IpogomkuTensHOCTE peanu3anuu nporpammsl 2 roga. Beero 68 wacos. U3
pacuera34 yaca B rofi, U3 HUX:

1 rox oOyuenus (114 — Teopernueckuit Marepuait, 2349 — IPaKTHUECKUE 3aHATHS);

2 ron o0yuenns (114 — TeopeTndecknii Marepuai, 2349 — MPaKTHYECKUE 3aHATHS).

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbHOTO NMpolecca: HaOOp JeTel B rpyMIlbl CBOOOJHBIHN, 0€3 MpeabsSBIeHnH
TpeOOBaHUI K YPOBHIO IMOATOTOBJICHHOCTH oOydarouuxcs. Cocmas epynn NOCmOsHHbLU, CMEUEeHHbIU, ¢ VHacmuem
obyuarowuxcs ¢ OOII, OB3, demell, okazasuiuxcs 6 mpyoHou scusnennou cumyayuu. Hanoansemocms yuebnvix 2pynn
0b6vedunenus 10-15 yenosex 00H020 603pacma Ui pasHo2o.

Pesxum 3aHATHI, IEPUOAUYHOCTH U NMPOJIOLKUTENbHOCTD 3aHATHIL. PexxuM 3anatuii 1 yac B Heneno.

[Iporpamma opueHTHpoBaHa Ha ydarmuxcs 10—11-x ki1accoB, KOJMYeCTBO jaerel B rpymme — 6—10 yenosek. Peanuzarus
MporpaMMBbl TIPENIONaracT MPOBEICHUE JOMOIHUTEIBHBIX 3aHATHI: 1 u B Hegemo, B rog 34 4, CpoK pealu3aiuu
MPOTpaMMBI — 2 TOJIa.

['maBHBIM KpuTepHeM OTOOpa ydYalluxcs B TPYIIbl SBISIETCSA KeJIaHHE peOCeHKAa MPUOOPECTH HABBIKHA pEIICHHS
TEOPETUYECKUX 3a/ay, BBINOJHEHHS MPAKTHUYCCKUX padOT IO ONpPEACIICHUIO BEIIECTB. [Ipocpamma nossossem
OP2aHU308aMb _ UHOUBUOVALLHBIY _00PA308AMENbHBIY _MADWPYIN _ VYEHUKANO HOO20MOBKEe K _DECUOHAIbHOMY _DMAny
8CePOCCULCKOU ONUMNUAObL UKOJIbHUKOS.

l-iro pis 06yquI/1;1 apeayCcMaTpuBacT 3aKpPCIUVICHUC HM3YYCHHBLIX PAaHEC TUIIOB TCOPCTUYCCKHUX 3a/ad Ha IPUMEPC
Pa3JIMYHBIX KJIIACCOB OPraHMYCCKHX BCIICCTB, 4 TaAK)KE BBIITIOJIHEHUE 3a4a4 NPAKTHYCCKHUX — KAaUCCTBEHHOC OIIPEACIICHUE
OpPraHn4YCCKUX BCIICCTB.



2-ii T 0 g o0yueHMs MO AaHHOM MporpaMmMe HallelieH Ha 00OOIIeHHe, PellleHHe KOMOMHUPOBAHHBIX TEOPETHYECKUX U
MIPaKTUYECKUX 3a7a4 110 o0Ieil XuMum; MpoOIEeMHBIX 3a1ad, paboTa HajJ KOTOPBIMHA 00CYKIAeTCsI I KOPPEKTUPYETCS Ha
3aHATUAX. Bonblloe BHUMaHHE YACHASTCS YMEHHIO padoTaTh ¢ WH(MOPMAIMOHHBIMU TEXHOJOTHUSIMH, TECTOBBIMU
3aJJaHUSIMH 1 TTOroTOBKe K EI'D.

Pemrenue 3ama4 3aHUMaeT B XUMHYECKOM 00Opa30BaHUM Ba)KHOE MECTO. JTO OAMH M3 BaKHEHIIUX MPHUEMOB 00y4YeHUS,
MOCPEACTBOM KOTOpOro obecnednBaercsi 6oiee rryooKkoe U TOJTHOE YCBOCHHE y4eOHOTO MaTepraia U BEIpa0aThIBaCTCS
YMCEHUC CAMOCTOATCIIbHOTO OCMBICJIICHUSA U ITPUMCHCHUA HpI/IO6peTeHHI)IX 3HAHUM.

[Iporpamma «O3amadeHHass XUMHS» UMEET MPOPECCUOHANBHYIO HAIIPABICHHOCTh. Y UeHHUKY, H30paBIIeMy XUMHYECKYIO
CHELHAILHOCTh, OHA TOMOXKET OBJIAJETh B COBEPIICHCTBE HEOOXOAMMBIMH TPHEMaMH yMCTBEHHOW AEATENBHOCTH,
Pa3BHUTH TBOpPYECKOE MBIIUICHHE. [IJIs1 TeX, KTO CMOXKET OBJIAAETh COACPKAaHUEM JAHHOW MPOTpaMMBbl, PEIIeHHe 3a1ad
He Oyner BBI3BIBATH OCOOBIX TpydaHOCTeH. [Ipomecc pemieHHs CTaHEeT YBICKaTeJbHBIM M OyaeT NPHHOCHTH
yIIOBIIETBOPEHHE.

HeoGxomumocTh TOSBICHUS NAHHOTO Kypca BO3HHKIA B CBSI3M C TEM, YTO JUISI MHOTHX Y4alllUXCS CEepbe3HOH
MPOOJIEMOH SIBIIIETCS pa3phiB MEX 1y TPEOOBaHUSAMH BY30B U PEATbHBIMU BO3MOXKHOCTSAMH BBITYCKHUKOB OOJIBIITMHCTBA
IIKOJI, KOTOPBII CTaBUT MEpe.l MOJIOABIMH JIFOABMH TPYJHOIIPEOIOTMMBIN Oaphep Ha IMyTH K BEIOpaHHOH mpodeccui.
JI7sl yCTIeMIHOTO yCBOGHHS METO/OB PEIICHMS 337ad 10 XMMHU BPEMEHH B 00BbeMe 00pa3oBaTEIbHOIO CTaHAApTa
HEJIOCTATOYHO, W yYaIllhecs HYXXTAIOTCA B MPOXOXKIACHUH TOTIOJHUTEIBHOIO CUCTEMaTH4eckoro kypca. Kpome Toro,
HU3MCHAIOTCA CTaHAAapPThl O6pa3OBaHI/I$I o XWUMHH, YMCHBIIACTCA KOJHUYCCTBO Tpe6yeMI>IX TUIIOB 3aJad, HO IIpU
MOCTYIIGHUH B HEKOTOPBIE BY3bI 3TO HE YUHTHIBACTCSL.

KomnmyecTBo 9acoB, BBIICICHHBIX B IIKOJIBHOM Kypce Ha NMPAaKTHYeCKHe pabOoThI, HEOCTATOYHO IS TIOJTHOTO YCBOCHUS
npeamera. C MOMOIIBIO porpaMMbl «O3a/1aueHHasi XUMUSD IKOJIBHUK NMPUOOPETET U 3aKPEIUT IKCIIEPUMEHTAIBHBIC

HaBBIKH B pa60Te C BCUICCTBAMMU, BBIIIOJIHAA MPAKTUYCCKUE 3aIaHUA PA3JIMYHOI0 YPOBHSA CIIOKHOCTH.

JlaHHy10 IporpamMmy 1o COJIEP)KaHUI0 U opMaM MeAaroru4ecKoi 1eATeIbHOCTA MOKHO OTHECTH K MHTETPUPOBAHHOMY
BUJY, T.K. OHa 00OBEUHSET B OJTHO I[eJI0e 00JIACTH OCHOBHOT'O M JIOMIOJTHHUTEILHOTO 00pa30BaHusl.

1.2. HEJIb U 3AJAYU ITPOT'PAMMBbI

]_Ie.]'[l) nporpaMmmabl — pa3BUTHUEC HHTCIUJICKTYAJIbHOTO WM TBOPYCCKOI'0 IMOTCHIIMAIa I[GTGIZ Ha OCHOBC q)OpMI/IpOBaHI/ISI
OICPaIlMOHHBIX CII0CcO00B YMCTBCHHBIX HeﬁCTBHﬁ N0 PCHICHUIO TCOPCTUUYCCKUX M MPAKTUYCCKUX 3aJa4 B obmacTu
XHUMHH.

3aga4n NporpaMmsl.

Obpaszosamenvhvie:

1) popmupoBanre yMEHUI M 3HAHUN TIPU PEILICHUH OCHOBHBIX THIIOB 3a/1a4 110 XUMHH;

2) ¢hopMHpOBaHKE MPAKTHUECKUX YMEHHUH MPH PELICHUH SKCIIEPUMEHTANBHBIX 3a/1ad Ha Paclio3HABaHHUE BEILECTB;

3) TOBTOpEHHE, 3aKpEIUICHUE OCHOBHBIX IIOHSTHH, 3aKOHOB, TEOPHH, a TaKKe HAyYHBIX (DAKTOB, OOpa3yIOIIMX
XUMHYECKYIO HAYKY.

Bocnumamenvnuie:

1) CO3JaHuEC NnEJarorutdycCKnux CI/ITyaLII/If/i YCOCUIHOCTHU IJI MOBBINICHUA COOCTBEHHOM CaMOOICHKU U CTAaTyCa ydallluxcs
B rj1a3zax CBEPCTHHUKOB, II€AAroros u pOI[PITeJICI;'I;

2) ¢popMupOBaHKE ITO3HABATEIHHEBIX CITOCOOHOCTEH B COOTBETCTBHH C JIOTUKOW Pa3BUTHS XUMHUIECKOW HAYKH;
3) coxeiicTBrE B MPOGOPHUEHTAITUH IIKOJIEHUKOB.

Pazeusaiowue:



1) pa3BuBaTh y IIKOJbHHWKA YMEHHE BBIAENATH TJABHOE, CYIIECTBEHHOE B H3YYEHHOM Marepuaje, CpPaBHHBATH,
0000m1aTh N3ydeHHbIE (DaKThI, JOTHYECKH U3J1araTh CBOM MBICIIY TIPY PEUICHUH 33]1ad;

2) pa3BUBaTh CaMOCTOSITEIbHOCTD, YMEHHUE MPEOJI0TIEBATh TPYAHOCTH B YUECHUH;

3) pa3BuBaTh OMOILMU VyYANIMXCS, CO37aBas OMOLMOHAIbHBIE CHUTYallMH yAWBJICHHS, 3aHUMATEIbHOCTH,
napagoKCalbHOCTH;

4) Ppa3BUBATh NPAKTUYCCKUEC YMCHHUA YHAIUXCA IPH BBIIIOJHCHUHN MPAKTUICCKUX SKCIICPUMCHTAJIbHBIX 3a/1a4.

[lepeuncnenHble 3aayll OXBAaTHIBAIOT IIMPOKHH KpPYr MNpoOJeM BOCHHMTAaHHS M JOMOJHHUTEIBHOTO 00pa3oBaHUs
HIKOJIBHUKA, PEIICHHE M PeaTn3alus KOTOPBIX HEOOXOAMMBI JJIsl TOCTHKEHHSI TOCTaBICHHOM LIeNH.

YUYEBHBIN TUIAH ITIEPBOI'O F'OJIA

Ne | Ha3zBanue pasnena, TeMbl KonunuecTBo yacos ®DopmeI aTTecTanumn/

/I Bceero | Teopus IIpakTuka | KOHTPOJIS

1. | BBomHoe 3aHATHE. 1 1

2. T e M a «HaxoxaeHue MOJIEKyISIpHOM 4 2 2 OTOOp UWHTEpPEeCHBIX 3amad I
(OpPMYITBI OPraHUYECKOTO BEIIECCTBAY. cOoopHuka «O3amayeHHAs XUMUS

3. T e m a «Penrenune 3amad mo 8 3 5 TS IOHBIX XUMHUKOB).
XMMUYECKUM YPAaBHEHHUSIM C y4acTHEM
OpPTaHMYECKHX BELICCTBY. CocraBienue 3ama4y

4. | T ewm a «['eHeTn4ecKas CBI3b MEXKIY 10 3 7 CaMOCTOSITEIPHO W y4yacTHE B
OCHOBHBIMH KJIaCCaMU OPTaHUIECKHUX KoHKypce  «Osamaub  npyral».
coelMHEHUN. ['eHeTnueckas cBs3b Pewienue 3agau
OpPTraHHYECKHX ¥ HEOPTaHMICCKUX
BEIIIECTBY.

5. | T e m a «OkucnuTeIbHO- 3 1 2 CocTaBiieHue KPOCCBOPIOB
BOCCTAHOBHUTEJIbHBIC PEAKIIHI.

6. | T e m a «KayecTBeHHbBIE peakLIUi Ha 7 2 5 OKCrepUMEHTaIbHAS u
OpPTraHHYECKHE BEIECTBAY. npakTuieckas pabora

7. Hrorosoe 3anstue 1 0 1 Koukypc mo  pemieHuto U

COCTaBJICHHIO 33]1a4
Bcero: 34 11 23

COJAEP)KAHHUE ITPOI'PAMMBI IIEPBOI'O I'OJIA OBYUEHU S

BBognoe 3amsitme. MHCTpyKTaX MO TexHUKE Oe3omacHOCTH. TemaThka 3aHATHI. B3amMOCBSI3b HEOPraHWYECKOH
XMUMHH ¢ opranndeckoi. OpranndecKkue BEeIEeCTBa.

I1 pPaKTHUYC€CKad4YacCTb: CCMUHAP «KuBas n HeKHBasI apupoaar.

T e m a «Haxoxnenue MoJeKyJsIpHOH (opMYyJBl OpPraHnvyeckoro BemiecTBa». CrocoObl HaXO0XKICHHS
MOJIEKYJSIpHOH (OpMyJIBl BELIECTBA: IO MAaCCOBBIM JIOJISIM BXOZSIIMX B HET0 XHMHYECKHUX 3JIEMEHTOB; IIO0
OTHOCUTEIHHOM TIOTHOCTH JAHHOTO Ta3000pa3HOTO BEIIECTBA MO KaKOMY-THOO Ta3dy u macce (00beMy, KOJTUIECTBY
BEIIECTBA) POJAYKTOB CTOPAHMS.

[IpakTuUeckasdacTbh: pelicHHE 33J1a4 HA HAXOXKJICHUE MOJEKYISIpHOH (popmynbl BemecTBa. CocTaBieHne
3a/la4 CaMOCTOSTEIbHO M ydacThe B KoHKypce «O3amaup papyral!». OTOOp HHTEpecHBIX 3amad i COOpHHUKa
«O3aaueHHass XUMUS JJ1s1 FOHBIX XUMUKOBY.

T e m a «Pemenue 3aga4 M0 XHMHYECKHM YPaBHCHUSAM C Y4YaCTHEM OPraHUY€CKHUX BellIeCTB».OCO6CHHOCTI/I
IMPOTEKAHUA XUMHYCCKUX peaKuHﬁ C Y4aCTUEM OPraHU4YCCKUX BCIICCTB.

[IpakTudeckasdacTbh: pelicHHE 3a7a9 Ha HAXOXKIACHHE MACCHl, KOJIMIECTBA BEIIECTBA, 00beMa MPOIYKTOB
peaKIuy 10 Macce, KOJIMYECTBY BEIIECTBA, 00bEMY MCXOIHBIX BEMIECTB; HA HAXOXICHHE MACCH IIPOAYKTOB PEAKIIHH,
€CJIM M3BECTHBI MAacChl BCEX MCXOIHBIX BEIIECTB (33au Ha W30BITOK), HAXOXKJCHHE MAacChl WIH 00beMa MPOYyKTOB
peaKIuy 10 U3BECTHON Macce WiIM 00beMY HCXOIHOTO BEIECTBA, COMSPIKAIIETO TIPUMECH.



[ToaroToBKa ydantuMuCs TUAAKTHIECKOTO MaTepraja; yJ4acTHE B IIKOJBHON W TOPOJCKOW OJIMMITHANIAX; COCTABIICHUE
3aIaHAi 110 XUMHH TSI HHTEIUICKTYyalTbHOTO MapadoHa.

T e M a «['eHeTHYeckasi CBSI3b MeKIy OCHOBHBIMH KJIacCaMM OPraHMYeCcKHX coeduHeHMid. I'eHeTH4yeckasi cBsI3b
OpraHu4ecKHUX M HeOPraHM4YecKUX BemecTs». OCHOBHBIE KJIACChl OPTaHUYECKHUX COEANMHEHUI. XMUYECKHEe CBOMCTRA
W OCHOBHBIE CIIOCOOBI MONy4YeHHUs] OpraHndeckux BeriecTB. OCHOBHBIE CIIOCOOBI MEPeXoAa OJHOTO Kilacca K APYromy.
[Tyt nepexoaa oT OpraHMYECKHUX BEILIECTB K HEOPTAaHUYECKHM.

[IpakTuueckasdacTbh: PElICHUE 3alad HAa LENOYKH NPEBPAECHUN; KCIIEPUMEHTAIBHOE OCYILIECTBICHHE
OTACTBHBIX (PArMEHTOB IIETIOYEK MPEBPAIICHHIA; COCTaBICHHE 1IETIOUEK MPEBPAIIECHUH U 00CYKACHUE PaliOHANBHBIX
coco00B Tepexoa OT OJHOTO KJIacca BEIIECTB K APYroMy.

T e M a «OKHCINTETbHO-BOCCTAHOBUTEIbHbIE Ppeakuum». OCOOEHHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxuuii ¢ yuacTueM OpraHu4eckux BelecTB. PacctaHoBKa K03((GHUIMEHTOB B HUX METOAAMU 3JIEKTPOHHOIO OanaHca u

MOy peaKUui.

[IpakTuueckasdacTb: pacCTaHOBKAa KO3((UIMEHTOB B yPaBHEHUSIX PEAKUUN C y4acTHEM OPraHMYECKHX
BEIIECTB; COCTABJICHIE YPAaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI.

OdopMiieHHE TUIAKTHYECKOTO MaTepraia (KapTOUYKH C 33JJaHUSIMH ), COCTaBJICHHUE KPOCCBOP/IOB.
T e M a «KavecTBeHHble peaKIMH HAa OpPraHUYecKHe BellecTBa». KaueCTBCHHbIC peEaKIMM Ha aJKaHbl,
HCMIPEACIBbHBIC YTJICBOAOPOABLI, OJHOATOMHLBIC MPEACIbHBIC CIIMPTbI, MHOTOATOMHBLIC CIIMPTEI, @CHOJ’ILI, aJIbACTHUBI,

KapOOHOBBIE KHCIIOTHI (0COOEHHOCTh MYPaBbUHOW KUCIIOTHI), OCIIKH, XKHUPHI, YTICBOADI.

[IpakTuueckas 4acThb: pElIEHHE SKCIEPUMEHTAIBHBIX 33[ad Ha OMNpEAEICHUE OPraHUYeCKUX BEIIECTB B
pacTBope; MojiyueHue Mpuia B Jadoparopun. Pa3zpaboTka mporpaMMbl U ydacTHe B Beuepe 3aHUMATENIbHON XUMUH.

HTorosoe 3ansitne. O600IIEeHNEe MaTepraia MO PElmIeHUI0 337ad C YJ4acTHEM OpTraHWMYECKHUX BEIEeCTB, 00CYKICHHE
cOOpHUKA 3a/1a4 TI0 OPTAHUIECKON XUMHUHU U €T0 3aluTa.

YYEBHbIN IIJIAH BTOPOI'O T'OJIA

No | Ha3Banwue pa3zaena, TEMBI KomnuecTBo yacoB ®dopmel aTTecTanuu/
/o KOHTPOJIS
Bcero Teopusa | [Ipaktuka
1. BBoHoe 3ausTHE. 2 2
2. | T e ma «Ctpoenue aToma, 2 1 1 Cemnnap «Ot HaTpus mA0
nepuoanyeckuii 3axox /1. 1. aproHa» (MHTEpecHbIe (aKThI
MeHeneeBay. 0 XMMHYECKHX DJIEMEHTax).
3. T e M a «XuMuyeckas KHHETHKA U 5 2 3 Brinonnenue
KaTayn3. XMMHYECKOE PABHOBECHE. 9KCIEPUMEHTAILHON paboThI
4. | T e m a «PacTBOpBI». 4 2 2 Brmmonnenne
AKCTIEPUMEHTATIBLHOW  pabOTHI
o IPUTOTOBJICHUIO
pacTBOpOB
5. T e m a «IIpombImuieHHOE TOTy4YeHUEe | 4 1 3 Pemrenne 3amau CooOmieHus
Ba)KHEHIIINX HEOPTAaHUIECKUX yualmuxcss O  BaXKHEHIINX
BEIICCTBY. XMUMUYECKUX MPOU3BOJCTBAX.
6. T e M a «MeTamby. 5 2 3 CocrapneHue u
7. T e M a «<HemeTamby. 4 1 3 peAaKTUPOBAHMUE 3adad  JUIs
cOOpHHKA.
8. | O6o6mieHue. 7 2 5 CocraBnenue anpboma 3amad
«O3aaueHHas XUMUD».
9. | UroroBoe 3ausTue 1 0 1 CMOTp 3HaHUI
Bcero: 34 11 23

COJAEP)KAHHUE ITPOI'PAMMBI BTOPOI'O I'OJJA OBYYEHUS

BBoanoe 3ansitue. IHCTpYKTaXK 10 TeXHUKe Oe30macHOCTH. Temartuka 3ansatuid. [IpodopuenTarus.



[IpakTuueckasa 4acThb: BbISBICHUE YPOBHS 3HAHUM U YMEHUI MO PELISHUIO 3a]1ay.

T e m a «CTpoeHue aToma, nepuogudeckuii 3axon JI. . MenaeseeBa». DJIeKTpOHHBIE U Tpadudeckue GhOpMyITbl
aTOMOB M HOHOB, HAXOJIAMINXCS B OOJBIINX M MAJIBIX IEPUOIAX.

[IpakTuueckKkasdacTbhb: HAMCAHUE NIEKTPOHHBIX U rpaduyueckux (GopMya aTOMOB U MOHOB; ceMHuHap «OT
HATpHsl O aproHa» (MHTepecHbIe (PaKThl 0 XMMUYECKUX DJIECMEHTAaX).

T e m a «XuMHYecKasi KHHETHKA M KaTajJu3. XUMHYecKoe paBHOBecHe». DHeprus aktuBauuu. IlpaBuno Baurt-
TFodhda. Karanmzarop. 3akon neiictByronumx macc. CKOpOCTh XUMHUECKOM peakinu. KOHCTaHTa CKOPOCTH PEaKIUH.
Cwmermenne xumudeckoro paBHoBecus. [Ipurmum Jlelllatense. KorcranTa paBHOBecHsI.

[TpaxTudeckasydacTbh: pElICHUE 3aJlad Ha OIpeJeleHue CKOPOCTH peakiliy; Ha OMNpe/aesIeHHe KOHCTaHThI
PaBHOBECHS; HA CMEIIECHUE XHMHYECKOIO PABHOBECUS IPU M3MEHEHHUU TEMIIEpPATyphl, NABICHUS, KOHIEHTpaLUUl
BEIICCTB, JCHCTBUM KAaTalM3aTOpa; BBIMOJHECHUE OKCICPHUMEHTAIBHON padOThl, OKAa3bIBAMOINEH, YTO BIIHMSHUC
Pa3IMYHBIX YCIOBUH CIIOCOOHO M3MEHSTh TEUEHHE XHMHUECKON PeaKIim.

T e m a «PacrBopbi». [loBTOpeHHE: BHIBI KOHLEHTpauuil (IpOLEHTHAs M MOJSIpHAas); MEepexoi OT OJHOro BHIA
KOHIIEHTpauu K Apyromy. CMmemmBanue pacTBopoB. Meron kpecrta. Ilpumenenue pactBopoB B ObiTy. [IpumMeHenue
pacyeToB KOHIEHTPAIMil pacTBOPOB B )KU3HH.

[IpakTuueckasdacTb: PeIICHNE 33/1ad HA CMEIIMBAHUE PACTBOPOB; IEPEXO0]T OT OJTHOTO BUJIA KOHIICHTPAIIMHA K
JPYrOMY; BBIIIOJIHEHUE SKCIEPUMEHTAJILHOW Pa0OThI MO MPUIOTOBJICHUIO paccoja, CHUpoNa U JPYrHMX PacTBOPOB
OTIpE/IETICHHON KOHIIEHTPAINH ISl KCIIOJIb30BaHMS Ha yPOKaX XHMHU.

T e M a «IIpoMbllLIEHHOE TOJIyYeHUE BAKHEHIIMX HEOPraHn4yecKux BeumecTs». Cunte3 ammuaka. [IpousBoacTso
CEepHOM KUCIIOTHI KOHTAKTHBIM CIIOCOOOM.

I1 PaKTH4YC€CKasd4YacCTbhb: pCHICHUC 3a/la4 HA TUITMYHBIC TCXHOJIOTMYCCKUC MTPUCMBI IIPOMBIINIJICHHOTO IMOJTYUCHUA
aMMHaKa u cepHoﬁ KHCJIOTBI. COO6IHCHI/I$[ ydamuxcs o BAKHEHUIIIMX XUMHUYCCKUX IIPOU3BOJCTBAX.

T e m a «MeTtamas». Metamnst [, 11, III rpynn rmaBabix moarpymnm. Metamisl mobouHbIX nmoarpyni. Ux dusndyeckue u
XMMHUYECKHE CBOMCTBA, CIOCOOBI MOyUSHHS, IPUMEHEHHE.

[IpakTuUeckasdacThb: pelIeHUE 3aJ1a4; BBITOJIHEHHE KCIIEPUMEHTANBHONW paOOThl Ha OCHOBHBIE CBOMCTBA
MeTauioB. CocTaBleHUE U pEIaKTUPOBAHUE 3a1a4 AJIsl COOpPHHUKA.

T e m a «Hemeramus». Hemeramner 1V, V, VI, VII rpynn rmaBaeix noarpymnmn. Ux ¢dusnueckue m XuMHUECKHE
CBOHCTBA, CIIOCOOBI MONy4YeHUs!, MpuMeHeHne. OCHOBHbBIE COCTUHEHUSL.

[IpakxTUudeckasdacTh: pPEUHICHHE 33jad; BHIIOJHEHUE SKCIIEPUMEHTAIBHON paboThl HA OCHOBHBIC CBOWMCTBA
HeMeTauioB. CoCTaBICHUE U PEJAKTHPOBAHIE 3a/1a4 11 COOpHUKA.

006061menne. O600IIEHNE U 3aKpETUICHHE N3YyUEeHHOTO MaTepruaia. KoMOMHMpOBAaHHBIEC 3a1a9d 110 HEOPTAHWIECKON U
opranudeckoit xumun. TecroBeie 3aganus. [logroroska k EI'D.

[IpakTuyeckasdacThb: pelIcHHE KOMOMHUPOBAHHBIX 32J1a4 M0 OPraHUYECKOW W HEOPTaHWYEeCKOW XHMUM,
BBITIOJTHEHUE TECTOBBIX 3a/laHuil; pab0oTa Ha KOMITBIOTEPAX IO BBIMOJHEHUIO TECTOBBIX 3aJlaHUi; moAarotoBka Kk EI'D;
cocTtaBlieHHe anbOoMma 3amad «O3amadeHHas xumus»y. CocTaBlieHHE SKCIEPHUMEHTAIbHBIX 3aj]ad, WX BBINONHEHUE U
3ammuTta. CMOTp 3HAHUH.

Hrorosoe 3ansiTue. O0cyxeHre pe3ylbTaTOB 3aHATHIA MO IPOTrpaMMe 3a MPOIIE/IIIHIA TOJT ¥ 38 BCE YETHIPE roja.
1.3.IJTAHUPYEMBIE PE3YJIbTATbBI

[To okoH"YaHNY BCETO Kypca MIKOJFHUKK OYAYT YMETh MPUMEHSATh TEOPETHUECKUE 3HAHMS TP PEIICHUHN 33]1a4; pelIaTh
3aJla4yl OCHOBHBIMH CIIOCOOAMH M METOIAMH; COCTABISATh KOMOMHHUPOBAaHHBIC 33Jla4d C YYaCTUEM OPraHUYECKHX WU
HEOPTaHUYECKUX BEIIECTB; BHIMOIHITE Pa3IMYHbIC BUJIbI 3KCIIEPUMEHTAIBLHBIX 3a/1a4; HAXOUTh PAIlMOHAIBHBIN CITOCO0



pEelIeHus OTIpeIeTICeHHOM 33/1a9u ¥ TPAMOTHO €€ 0(hopMIISTh, a TAKXKe padOTaTh C TECTOBBIMH 33JAHUSAMU IO KHUTAM U C
WCTIONIb30BaHNEM WH(POPMAITOHHBIX TEXHOIOTHIA.

O:xuaembie pe3yabTathl. [locie MpoxokaeHus mporpaMMsel 1-ro royia o0ydeHus o0yJaromnue oyayT
* 110 m e M e «Haxooicoenue monexyiaprol hopmyivl Op2aHULecKo2o 6euecmeay.
1) 3namsp 06 0COOEHHOCTAX CTPOEHHSI OPraHUYECKUX BELIECTB, MX MHOTOOOPa3HH M CBOWCTBAX;

2) ymemp HaXOIUTh MOJIEKYJSIPHYIO (DOPMyJly OpPraHMYECKOrO BEHIECTBA MO MACCOBBIM JOJISIM BXOMSIINX B HErO
XMMHUYECKUX 3JIEMEHTOB, 110 Macce (00beMy, KOJIMUYECTBY BEIIECTBA) NPOIYKTOB CTOPAHUS U OTHOCUTEIBHOM TUIOTHOCTH
€ro MapoB M0 KAKOMY-JTHOO0 Ipyromy rasy;

* 110 m e M e «Pewenue 3a0au no Xumuueckum ypasHeHUsM ¢ Y4acmuem opeaHuiecKux 6eujecmen:
1) 3nams 0cCOOCHHOCTH XUMUYECKHX MPOIIECCOB C YYACTUEM OPraHUYECKHX BEILECTB;

2) ymemp TIPOU3BOIAMUTH PACUCTHI [0 XUMUIESCKOMY YPaBHCHHUIO; COCTABIIATH 33]]a4H C y4aCTHEM OPraHUYeCKUX BEIICCTB
Ha HaxOKAECHHE Macchl, 00bEMa, KOIWYECTBA BEIIECTBA MPOAYKTA PEAKLMH WM MCXOAHOTO BEIIECTBA, HAa NMPHUMECH,
BBIXO[] MPOAYKTA, N30BITOK OJHOTO U3 HCXOJHBIX BEILECTB;

cmo m e m e «l enemuueckasn cesi3b M@DfC()y OCHOBHbIMU KllAcCaMUu OpcaHU4ecKux coeounenuil. I enemuyueckas cesisv
Op2aAHUYECKUX U HEeOPcAHUYECKUX eelecme).

1) 3Hams xuMIYeCKUEe CBOMCTBA U CIIOCOOBI TMTOJYYCHHS OPraHUYECKHUX BEIECTB;

2) ymemp pelIaTh U COCTABIATH ICTIOYKH MPEBPAICHUI ¢ y4aCTHEM OPraHMYECKUX BEIECTB; PeliaTh Pa3IndHbIC BUIbI
3a/1a4 10 LEeNoYKaM IIPEBPALLEHUN ¢ UCIIOIb30BAHUEM OPraHUYECKUX BELIECTB; YMETh PEIIATh U COCTABIATh 3a1a4U I10
LENOYKaM IpeBpallleHNI, KOTOpPBIE YKa3bIBAIOT HA B3aUMOCBSI3b HEOPTaHMUECKUX BELIECTB C OPIraHUYECKUMH;

* 110 m e M e « OKUCIUmenbHO-80CCMaHO8UMebHble peakyuury.

Ymemo pacCTaBIATh KO3(1)C1)I/IL[I/IGHTBI B YPAaBHCHUAX OKHCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ C Yy4daCTUCM
OPraHn4YCCKuXx BCHICCTB MCTOAOM JIJICKTPOHHOIO OanaHca H METOAOM nonypeaKuHﬁ; COCTAaBJIATh YPaBHCHUA
OKHCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'I;

* 110 m e m e «Kauecmeenmovle peaxkyuu Ha opeaHudeckKue seuecmear.

1) 3namep TexHuKy O0€30MACHOCTH TPH PabOTE ¢ OPraHUYECKUMH BEIIECTBAMM, PEAareHTHl W METOIBI IPOBEICHMUS
Ka4eCTBEHHBIX PEAKIIMA Ha Pa3IMYHbIE OPTaHUYECKHUE BEIECTBA;

2) ymems TPOJCTBIBATG KAYSCTBCHHBIC PEAKIMH, NMPUMEHSTh TOJYYCHHBIC 3HAHHS TPU PEHICHUH W COCTaBICHUU
AKCIEPUMEHTAILHBIX 33]a4 Ha ONpejeliecHHe OPraHWYeCKWX BEIIECTB B pAcTBOpe; padoTaTh C XUMUYECKHUMHU
BEIECTBAMH U XUMUYECKHM 000PYTOBAaHHEM.

KpOMe BBIICTICPCUUCIICHHOI'O0 MIKOJIBHUKU YYaTCs YYHUTBCH, Y HUX PACHIUPACTCA KPYro3op, MOBBIMIACTCA YPOBCHb
HUHTCIIJICKTA.

O:xuaemblie pe3yabTathl. [locie MpoxokaeHUs MPOrpaMMbl 2-T0O ToJIa 00ydeHus o0yJaromue o0yayT:
* 10 m e m e «Cmpoenue amoma, nepuoouyeckuii 3akou /. U. Menoeneesa»:
1) 3namps cTpoenue aToma;

2) ymemp, WCTONb3Yysl TEPUOJHMUYCCKYIO CHCTEMY DJICMEHTOB, M300pa)kaTh JJIEKTPOHHBIC W rpaduyeckue (HopMyJibl
aTOMOB F HOHOB JJIEMEHTOB;

* 110 M e M e «Xumuueckas KuHemuKka u kamanius. Xumuieckoe paeroesecuer.



1) 3Hams OCHOBHbBIC IPUHIIUITBI IPOTEKAHUS XMMHUUYECKUX PEAKIIHH;

2) ymemp TPOU3BOIUTH PACYCThI U COCTABIIATH 337a4d Ha OMpPEICICHHE CKOPOCTH XUMUYECKOW PEaKInH, KOHCTAHTHI
PaBHOBECHS; MPOTHO3UPOBATH TEUCHNE XUMHUYECKUX PEAKINHA MPU N3MEHEHUH TEMIIepaTyphl, TaBICHNS, KOHIICHTpaIni
BEILIECTB, ACHCTBUU KaTAIU3aTOPa; IPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHL,

*Iomeme «Pacmeopbl»:

yMmemb IPOU3BOJUTH PACUETHI HA ONPEICIICHHE KOHLUEHTPALMM [IPU CMEIIUBAHUY PACTBOPOB; C IIOMOLIBIO PA3IUYHBIX
pacyeToB NEPEXOJUTh OT OJHOTO BUJA KOHLEHTPALMKA K IPYrOMYy; FTOTOBUTh PACTBOPHI 3aJaHHOM KOHLEHTPALIUU;

crmomeme ((HpOMleJZeHHOe noJjy4eHue BAICHEUUUX HEOpcaHU4YeCcKux seuiecmen.

1) 3Hamb TPOMBIINIJICHHBIC CIIOCOOBI MOJIy4YCHUA aMMUaKa, cepH0171 KHUCJIOTBI, O BAKHEHUINIMX XHUMHUYECKHX 3aBOJaX B
POCCI/II/I; O BJIMSIHUU XUMHUYCCKUX IIPOU3BOJCTB HA SKOJIOT'MYECKYTO O6CTaHOBKy MCCTHOCTH,

2) ymemsp pClllaTb U COCTABJIATH 3aJadd IIO TUIIMYHBIM TCXHOJOTHYCCKMM IPpUCMaM IIPOMBINIJICHHOI'O IMOJYYCHHUA
aMMHaKa u cepHoﬁ KHCJIOTHI,

10 m e m e «Memasnviy:
1) 3Hams oCHOBHBIC CBOWCTBA U CITOCOOBI MMOJIYYEHHS METALIOB;

2) ymemp TPUMEHSTH TOJNYYCHHBIC 3HAHHS TPH PEHICHHM 3a7ad Ha OCHOBHBIC CBOMCTBA M CIIOCOOBI MOJTYYEHUSI
METAJIOB; POBOJUTh XUMHUUYECKUE IKCIIEPUMEHTHI; COCTABJISATh YPAaBHEHHUS JJIEKTPOJIN3a U PELIATh 110 HEMY pa3IUdHbIE
THIIBI 33/1a4;

* 110 m e M e «Hememannviy:

1) 3Hams OCHOBHBIC CBOICTBA HEMETAIJIOB, MX PACIOJIOKCHHE B IMEPUOAUYCCKON TaOJIUIIE; OCHOBHBIC CIOCOOBI
MOJYYCHHUS] HEMETAJIIIOB;

2) ymemsb TIPUMCHATH IIOJIYUCHHBIC 3HAHUS IIPpU PCHIICHUW Pa3JIAYHBbIX THUIIOB 3aAdav; IIPOBOAUTb XHMHUYCCKUC
OKCIICPUMCHTBI; OCYHICCTBIISITE U COCTABJIATH 'CHCTHYUCCKHUC LCTIOYKH, YKA3bIBAOUIMC HA B3aMMOCBS3b HCMCTAJIJIOB U
METAJIJIOB.



PA3JIEJI 2. KOMILJIEKC OPTAHU3AIIMOHHO-NIEJATOT'MYECKUX YCJOBUM

2.1. KAJIEH/IAPHbII YYEBHBIA I'PA®UK
Kanennapnsiii yaeOHBIHM rpad ik COCTAaBIACTCS HA KXKIBIM YIeOHBIN IO JUTsl KOHKPETHON TPYIITHI 00yJarOIIHXCSI.
KAJIEHJAPHBIU YYEBHBIU T'PA®UK ITEPBOT'O 'OJA OBYUYEHUS (10 kaacc)

Nerr/m | Jlara Tema 3aHaTHSA KonunuectBo yacos
Bcero Teopus IIpakTrka
1. BBoanoe 3ausitue. Th 1 1
Haxo:xneHue MoJieKyJIsipHOil (pOpMYJibl OPraHu4ecKoro BemecTna (5 yacos: 24 Teopusi; 34
NPAaKTHKA)
2. Haxoxnenne MoJeKyssipHoi popMyiibi 2 1 1

BCIICCTBA 11O MAaCCOBBIM A0JISAM
BXOAAIIMUX B HCTO XUMHUYCCKHUX
JJICMCHTOB

3. Haxoxaenne MonekynsipHOi hopMyIIbI 2 1 1
ra3000pa3HOro BEIIECTBA IO Macce
(00beMy, KOTMYECTBY BEIIECTBA)
MPOJYKTOB CTOPaHUs U IUIOTHOCTH €0
NapoB 10 KAaKOMY-JTHO00 Ipyromy razy

4, NuauBuayanbHas KOHCYJIbTAlMS 1 1

Pemenne 3a1a4 1o XUMHYECKHM YPABHEHHUSIM C y4acTHEM OPraHUYeCKHX BellecTB
(8 yacoB: 34 Teopus; SU NPAKTUKA)

5. Haxoxxnenune macchbl (00bemMa) 3 1 2
MPOYKTA PEaKIUH 0 Macce (00bemMy)
HCXOJIHOTO OPTaHUYECKOTO BEIIECTBA,
CoJiep KaIIero MpuMecH (Ha mpuMepe
QJIIKAHOB, aJIKCHOB, aJIKaIMCHOB,

QJIKHHOB)
6. Pemienue 3agau Ha BBIXOJ IPOJIYKTA 2 1 1
7. Pemenne 3ama4 Ha N30LITOK OJHOTO U3 3 1 2
BEILIECTB

I'eneTuyeckasi cBSI3b MeK1y OCHOBHBIMH KJIACCAMH OPraHMYeCKHUX cOeJUHEeHHIA.
I'eHeTn4yeckasi CBA3b OPraHNYeCKNX M Heoprannvyeckux Bemects (104acos: 34 Teopust; 74
NMPaKTHKA)

8. OcyIecTBICHHE TIEMTOYKH 3 1 2
[IPEBPAILCHUI, pelICHUE no*HeIZ
9KCIIEPUMEHTAJBHBIX 337a4 (Ha
IpUMeEpE YIIIEBOJOPOJIOB)

9. OcCyIIeCTBICHHE IIEMTOYKH 3 1 2
[IPEBPALLCHU, pelIeHue HO*Heﬁ
9KCHEPUMEHTAIbHBIX 33134 (Ha
IpUMEPE KUCIOPOJACOAEPIKAILINX
OpPraHMYECKUX BEIIECTB)

10. Ocy1iecTBiieHHE LIETTOYKU 1 1
MPEBPAILICHUH, CBSI3bIBAIOIIEH
OpTraHUYECKUE U HEOPraHUYECKHE
BemrecTBa. Penenne mo Hei
HKCIIEPUMEHTAJIbHBIX 3a7a4

11. Ocy1iecTBICHHE ETIOYKH 2 1 1
IIPEBPAILCHN, pelIeHue HO*Heﬁ
AKCTIEPUMEHTAIBHBIX 3a7a4 (Ha
pUMeEpe a30TCOJEPKAIINUX BEIECTB)

12. NunuBuayanpHas KOHCYJIbTAIUS 1 1

OKHCINTEJIBbHO-BOCCTAHOBHUTEJIbHBIC peakuuu (3yaca: 19 Teopusi; 24 NPpaKTHKA)

13.| | PaccranoBKa K0d))HIMEHTOB B \ 3 1 \ 2




OKHCITUTEIHHO-BOCCTAHOBUTENbHBIX
peaKkuusax ¢ y4acTUEM OPraHUYECKUX
BEILECTB METOAAMH 3JIEKTPOHHOTO
OaslaHca ¥ Moxypeaxiuit

KauyecTBeHHbIE peaKkIuy HA OpraHnyecKkue BenecTsa (749acoB: 24 TeOpus; S4 NPAKTHKA)

14. OrnpezesieHre OpraHnueCcKUX BEIIEeCTB 4 2 2
C MTOMOIIBIO KAYECTBCHHBIX PEaKINit
(anmkaHbl, HENIpeIeIbHbIE
YTJIEBOJIOPOABI, OJTHOATOMHEIE
npeenbHbIe CIUPTHI, MHOTOATOMHBIE
CIIUPTBHI, (PCHOIIBI, AJIbJICTU/IBI,
KapOOHOBBIE KUCIOTHI (OCOOCHHOCTh
MYpPaBbUHOM KHCJIOTHI), OCIIKH, JKUPBI,

YTJIEBO/IbI)
15. Pemenune sxcriepruMeHTAIBHBIX 33124 2 2
110 OPraHNYECKON XUMHUH
16. WuauBuayanbHas KOHCYJIbTAlUs 1 1
17. Hrorosoe 3anaTHe 1 1

Utoro: 34 yaca
*
3KCH€pI/IMeHTaJII)HI)Ie 3a4a4U BBIITOJIHAKTCA B 3aBUCUMOCTH OT COI[Cp)KaHI/IH peaKTI/IBOB B na60paT0p1/H/1

KAJIEHJIAPHBIN YUEBHBIN I'PA®HUK BTOPOI'O T'OJIA OBYUEHUA

(11 knacc)
Ner/m | Jlata Tewma 3ansTus KonunuecTBo yacos
Bcero Teopus IIpakTuka
1. BBoanoe 3anstue. Th 2 2
Ctpoenue atoma, nepuoanyeckuii 3axkon /I. . MenaesieeBa (2 yaca: 14 Teopusi; 14 npakTuKa)
2. Hanucanue 2neKTpOHHBIX U 2 1 1
rpagudeckux GopMysa aTOMOB U HOHOB
9JIEMEHTOB
XuMuYecKass KHHETHKA U KaTaju3. XuMH4YecKoe paBHoBecHe (5 4acoB: 2 4 Teopusi; 3 4
NMPAKTHKA)
3. Pacdetsl ckopocTu peakiuu 1o 2 1 1
M3MEHEHUSIM KOHILICHTPALlUi BEILIECTB,
JTaBJICHUS, TEMIIEPATyphl
4. OnpeneneHne KOHCTaHTB PABHOBECUS 1 1
5. Pemenue 3amay Ha cMenenne 2 1 1
XUMHUYECKOT'0 PaBHOBECHUSI MPU
M3MEHEHUU TeMIlepaTyphl, aBJICHUs,
KOHIIEHTpALUW BEUIECTB, IEUCTBUU
KaTanu3aropa. Beinmosnenue
HKCIIEPUMEHTAIBHON PabOoThI
PacTBopsbl (4 yaca: 24 Teopusi; 24 NPaKTUKA)
6. 3ajaun Ha CMENTMBAHUE PACTBOPOB 2 1 1
7. [Tepexon oT ogHOTO BUIA 2 1 1
KOHIIEHTpalUi K APYromy.
BrinonHenue 3KCrepuMeHTaIbHON
paboThI
IIpoMbInLIeHHOE MOJIyYeHHe BasKHeHIINX HeOPpraHu4ecKuX BemecTs (4 yaca: 14 Teopusi; 34
NMPAKTHKA)
8. Pemienue 3aga4 Ha TUTIMYHBIE 4 1 3
TEXHOJOTHYECKHUE MPHUEMbI
IIPOMBIIIJIEHHOTO NIOJyYEHUS BEIIECTB
(Ha mpuUMepe CHHTEe3a aMMHaKa,




METaHOJIa, IPOU3BOJCTBA CEPHOU
KHCJIOTHI)
MeTtasbl (5 yacoB: 24 Teopusi; 34 NPaKTHKA)
9. Pemienue 3a1a4 Ha OCHOBHBIE CBOKCTBA 3 1 2
MeTaJlsIoB. BeinonHnenue
HKCIIEPUMEHTAIBHON PabOTHI
10. DIIEKTPOIIHN3 2 1 1
Hemerausl (4 yaca: 14 Teopusi; 34 npaKkTHKa)
11. Pemenue 3amay Ha OCHOBHEBIE CBOICTBA 4 1 3
HEMETAJIOB U UX COCITMHEHUU.
BrinosiHeHue SKCIEpUMEHTATBHOM
paboThI
00600menue (8 yacos: 24 Teopusi; 64 NpaKTUKa)
12. KomOunupoBanHble 3a1a4u 110 3 1 2
HEOPraHWYECKOW M OpraHuYeCcKoi
XUMUH
13. [Toaroroska k EI'D. TectoBbie 3ananus 4 1 3
14, WNHnuBuayanbHast KOHCYNIbTAUs 1 1
15. HrTorosoe 3ansitue 1 1

Utoro: 34 yaca

2.2. YCJIOBHUSA PEAJIM3ALIUUA ITPOT'PAMMBbI

BHyTpeHHUMH YCIOBUAMU PEATU3ALMH IPOTrPaMMBI SBJISFOTCS:

- HAJIMYKE Y4eOHOTO MOMEIICHUS JUIsl IPOBEICHNUS 3aHSATHIA;

- HAIM4KE He00X0ANMOTr0 000PYIOBaHUS sl IPOBEACHHS SKCIIEPUMEHTAJIBHBIX 3a/1a4;

- HAUIMYKE HarJISAHBIX TOCOOUH, TEXHUUECKUX CPEICTB O0Y4EHUs, AMJAKTHUECKUX MaTepHaoB K TEMaM.

Onucanue MaTepuaJbHO-TeXHHYeCKOH 0a3bl HeHTPa «To4vka pocTa», HCMOJAB3yeMOro AJIsl peaIn3auuu

o0pa3oBaTe/IbHBIX IPOrPaMM B paMKax MpenogaBaHust XUMHH

MaTepI/IaJ'ILHO-TeXHI/ILICCKaH basa LEHTpa «Touka pOCTa» BKIOYACT B ce0s COBPCMCHHBIC M KIIACCUYCCKUC

npu6opsl. [TocnenHue TPOILTH MHOTOJIETHIOI anpoOaIyio B IIKOJE M MOIYYHIN
MpU3HAHKE y yUUTeNel XUMUH.

K #HuM oTHOcATCA: mpuboOp IS AEMOHCTPAIUM 3aBHCUMOCTH CKOPOCTH
peakiuu OT pa3IuyHBIX (DAKTOPOB, ammapar sl MPOBEICHUS XUMHYECKUX
peakuuii, TpudOp ISt OMBITOB C IEKTPUUECKUM TOKOM, MPUOOP IS U3YyUEHHUS
COCTaBa BO3[yXa U MHOTHE IpyrHe. YUUTHIBAsA MPAKTUUECKUHN OMBIT IPUMEHEHHS
JTAHHOTO O0OpYMOBaHUS HA YPOKaX XUMHUH, Mbl AJMM JIHIIb KPATKOE OMHCAHUE
npu6opoB. OCHOBHOW aKIEHT cjiellacM Ha ONMHMCAaHWU ITUPPOBBIX JTa00paTOpUid U
WX BO3MOKHOCTSIX.

Hughposas (komnvromepras) rabopamopus (L[JI), mporpaMMHO-aIapaTHbIH
KOMIUJIEKC, AAaTYMKOBas CHUCTeMa — KOMIUIEKT y4eOHOro oO0OpymoBaHuS,
BKJTFOYAIOIIMN W3MEPUTENBHBIA OJ0K, HWHTep(deic KOTOpOro mMO3BOIIET
obecIeunBaTh CBA3b C IEPCOHATBHBIM KOMIIBIOTEPOM, H HaGOp JATUMKOB',
PETUCTPUPYIOUINX 3HAYCHUS PA3NUYHBIX (U3MYECKUX BETHYHH.

Jlamyux memnepamypvl niamuHovili — TPOCTOM M HANSKHBIA JaTUUK,
MpenHa3Ha4YeH JUId W3MEpPEHHs] TeMIlepaTypbl B BOJIHBIX pPacTBOpax H B
ra3oBbIX cpenax. MiMeer pasnuuHblil quana3oH usmepeHuit or —40 mno +180
°C. TexHmdeckne XapaKTEpUCTUKM IaTdHMKa yKa3aHbl B HMHCTPYKIWH TIO

SKCIUTyaTaluu.

K

Jlamyux memnepamypvl mepmonapHulyi TpeNHa3HauYeH A u3MepeHus temneparyp ao 900 <C.

HCHOJ’ILSyCTCSI MIpU BBIIIOJHCHUHA pa60T, CBA3aHHBIX C U3MCPCHUCM TEMIICPATYp IUIAMCHH, IJIABJIICHUA U
Pa3I0KCHUA BCUICCTB.



K Hamuuk onmuueckoi niomuocmu (KOJOPUMETP) — MpeIHA3HAYCH JJISi M3MEPEHUS] ONTHYECKON
IUIOTHOCTH OKPAIICHHBIX pacTBOpPOB (puc. 1). Vcnons3yercs npu nzydeHnu TeMm «PactBope», «CKOPOCTH
XUMHYECKUX PEAKIUN», ONPE/ICICHUN KOHIIEHTPAIIUY OKPAIICHHBIX NOHOB WA COCIMHECHUM.

Hamuux pH npenHazHaueH Ui U3MEPEHUS BOJOPOJHOTO TMOKA3aTels
(pH). B HacTosiiee BpeMsi B IIKONY MOCTYIAlOT KOMOMHHPOBAHHBIE
JATYNKH, COBMEIIAONINE B ce0e CTCKIISTHHBIN 3JCKTPOJI C AICKTPOIOM
CpaBHEHHs, 4YTO JeJaeT paboTy IO U3MEPEHHIO BOJOPOIHOTO
nokasarens Oosiee kompoptHo#. [[nanaszon m3mepenuit pH or 0—14.
Hcnonb3yercss A M3MEPEHHS BOJOPOMHOTO IMOKA3aTeNss BOTHBIX
pPacTBOPOB B PAa3lU HBIX HCCICIOBAHHUIX OOBEKTOB OKPYKAFOIIEH
Cpeapbl.

Hamuux  saexmponposoOHocmu  TpeTHA3HAYCH JUIS  W3MEPEHUS
YACTBHON 3JCKTPONPOBOHOCTH JKUJIKOCTCH, B TOM YHCJC U BOJHBIX
pactBopoB  BemiecTB. lIpuMeHsieTcss NpH  M3y4EHMM — TEOPHH
SJIEKTPOJIMTHYCCKON  JUCCOIMAIIMN,  XapaKTEPUCTHK  BOJIHBIX

pacTBOpPOB.

HNudopmanmonnoe odbecrnevyeHne NporpaMmbI:
B mkone nmeercs mpe3eHTaUUH, BUACOYPOKH, METOJMUYECKHE M AUIAKTUYECKUE MOCOOMS IJIsi MPOBEACHUS 3aHATUH,
MIPOBEPKHU M 3aKPEIUICHNS 3HAHUH 110 IPOrpaMMe.

Kaaposoe o0ecrieyenne nporpaMmmbi:
[Iporpamma «O3amavueHHass xumuss» peanmsyercs Ha 0aze MBOY «'mmHasust Nel» yumrenem XuMHH BBICIICH
KaTeropuH.

2.3. ®DOPMBI ATTECTALIUN

[Iporpamma «O3amadeHHass XUMs HE TPEANoiaraeT KaKWX-JIMOO CIIeIUANBHBIX 3a4€THBIX WM 3K3aMEHAIIMOHHBIX
yacoB. Tekyliuid KOHTPOJIb OCYIISCTBIIIETCS B TCUEHHE BCEro Kypca OOydeHUs B pa3inuuHbIX (opMax. OCHOBHBIC
(OopMBI TIO/IBEJICHNS] WTOTOB W OIEHKAa PE3yJIbTaTOB OOYYEHHS: KOHKYPCHI TIO DPEUICHHI0 W COCTaBJICHHUIO 3a]1ad;
CEMUHApHI;, IKCIIEpUMEHTAIbHA U MpakTHUecKas paboTa; ydacTne B ONUMIIHNAIAX M MHTEIUIEKTYallbHBIX MapadoHax;
CMOTp 3HaHUM U T.1.

[IpomexxyTouHast arrectanys MPOBOAUTCS Kak OLEHKAa Pe3yNbTaToB OOy4YeHHs 3a TOJA M BKIIOYaeT B ce0sl MPOBEPKY
TEOPETUYECKUX 3HAHHUH, MMPaKTHUYECKUX YMEHHH M HaBBIKOB. MTOroBas aTTrecTaiisi BOCIIUTAHHUKOB IPOBOAMTCA IO
OKOHYaHUI0 00y4eHHs M0 AOTIOTHUTEIHHON 00pa3oBaTeIbHOM IporpaMMme.

Pe3ynbpTaThl WTOrOBOM AaTTeCTalMM OOYdYAIOMIMXCA AOJDKHBI OLEHHMBATHCS TaKUM 00pa3oM, 4YTOOBI MOJKHO OBbUIO
OTIPEAETTUTh:

- HaCKOJBKO TOCTUTHYTHI HMPOTHO3WMPYEMBIE PE3YyIbTAaThl JIOTIOJHUTENBHON 00pa30BaTENbHONW MPOTPaMMBl KaXKIbIM
oOyJaronumcs;

- IOJIHOTY BBITIOJTHEHUS! JOMIOJTHUTENBbHONW 00pa30BaTeIbHOW POTrPaMMBI;

- PEe3yJIbTAaTHBHOCTH CAMOCTOSATEIILHON JISATEILHOCTH 00YYaloNIerocsi B TCUCHHUE BCEX TOJI0B O0YUYEHUSI.

[TapameTpsl MOABEICHUS! HTOTOB:

- KOJHMYECTBO BOCHMUTAHHUKOB (%), TONHOCTHIO OCBOMBLIMX JOIOJHUTEIBHYIO 00pPa30BaTEiIbHYIO IPOrpamMMmy,
OCBOMBIIIUX POTrpaMMy B HEOOXOIMMOHN CTENEHH, HE OCBOUBIIIHX ITPOrPaMMY;

- IPUYHMHBI HEOCBOCHHUSI JICThMHU 00pa30BaTENLHON MPOrpaMMBI;

- He0OXOIUMOCTh KOPPEKIUH MPOrPaMMBI.

Kpurtepun onieHKr pe3yJibTaTUBHOCTH.

Kputepun o1ieHKH ypOBHS TEOPETUUECKON MOATOTOBKHU:

- BBICOKMH YpOBEHb — OOydYaromuiics OCBOWJI MpaKTH4ecKu Bechb 00bEM 3HaHmil 100-80%, mpeaycMOTpeHHBIX
MPOTrpaMMOii 32 KOHKPETHBIHM MEePUOJ; CIIeLHaIbHBIE TEPMUHBI YIIOTPEOIIET OCO3HAHHO U B IIOJIHOM COOTBETCTBHHU C MX
collepKaHueM;

- cpemHWH YpOBEeHb — y oOydaromerocs oObEM YCBOEHHBIX 3HaHHWM coctaBisier 70-50%; coderaeT crermuagbHYIO
TEPMUHOJIOTHIO C OBITOBOIA;



- HHU3KHH ypoBeHb — oOydaromuiicsi opnagen menee yem 50% o0bEma 3HaHWN, TPETYCMOTPEHHBIX IIPOTPAMMON;
peOEHOK, KaK MPaBUIIO, U30eTaeT YHOTPEOIATh CIeITnaIbHbIC TEPMHUHEL.

Kputepuu olieHKH ypOBHS TPAKTHYECKOM MTOATOTOBKU:

- BBICOKHH ypoBeHb — oOydatomruiicst opnaaen Ha 100-80% yMeHHUAMHU W HaBBIKaMH, IPETYCMOTPEHHBIMA IPOTPAMMOIA
3a KOHKPETHBIM mepuoxm; paboraeT ¢ 000pyHIOBaHHEM CaMOCTOSTENFHO, HE HCHBITHIBAET OCOOBIX TPYIHOCTEH;
BBITOJTHSIET PAKTUUECKUE 3aaHuUs C DIIEMEHTaMH TBOPUYECTBA;

- cpenHuil ypoBeHb — Yy oOywaromierocs o0ObEM YCBOSHHBIX YMEHHMH M HaBbIKOB coctaBisieT 70-50%; pabotaer ¢
000pyIOBaHHEM C TIOMOIIBIO TIEIarora; B OCHOBHOM, BEITIONHSIET 3aJJaHMsI HA OCHOBE 00pasIia;

- HU3KUH ypOBEHb - peOEHOK oBnazes Mmenee yeM 50%, mpeaycCMOTpEHHBIX YMEHUN 1 HaBBIKOB,;

- peOEHOK HUCTIBITHIBACT CEPbE3HBIC 3aTPyOHEHUsI MpH pabore ¢ o0opyaoBaHHEM; peOEHOK B COCTOSIHUM BBITIONHATH
JIUIIB TTPOCTEHIITNE MPAKTHUECKUE 3aaHNS TIeIarora.

[Ipu oOydeHmm mO TporpamMMe ydYalluecs IIOCTOSHHO COMpPHKAcaloTCa cOo c(epoil CTaHOBICHHS IJUYHOCTH
oOyyvaromuxcsi (BBIOOp LeNH, JOCTH)KEHHE YCIexa, CTpeMJIEHHE HaWTH MOHHMAaHHWE C POBECHHKAMH, B3POCIBIMH,
YIy4lICHHUE B3aMMOOTHOIIICHUI C POAUTECIIAMU, U3KHUBAHUC TIOAPOCTKOBLIX KOMIIJIICKCOB HeHOJ’[HOHCHHOCTH).
OCHOBHBIM TPUHIUI KOHTPOJS — CpPaBHEHHWE pe3yJbTaTOB YYAIIETOCS C €ro COOCTBEHHBIMH, NPEABIAYIIHMA
pe3yibpTaTaMH OT TEMBI K TeMe, OT To/ia K TO.y.

2.4. OHEHOYHBIE MATEPHUAJIbBI

Cneuupuxanus

neAaroru4yecKuxX M3MepUuTeIbHbBIX MaTePHAJIOB N0 NporpamMme «O3agayeHHast XUMHSD)
Hasznauenune IIMMoB - MPOBEJICHNE TPOMEKYTOYHOM aTTecTaui OOyJaloNIMXCsA 110 JOIONHUTEIHEHON
o01ieo0pa3oBaTenbHOM oOIIepa3BuBaroleii nporpamMmme «O3aadeHHas XUMHS» B (OPME TUATHOCTHUYSCKOW padoThI.
Hens — ompeneneHue ypoBHsS (CTENEHHM) IOCTWKEHHS IUIAHHPYEMBIX PE3YJIbTaTOB OCBOCHUS JIOMOJHUTEIBHOM
o01meo0pazoBarenbHON 001epa3BrBatoIIeii mporpamme «O3agaueHHas XUMUSD).
JloKyMeHTBI, OnpeesiolIue Co/IepKaHne Mmeaarorniecknx H3MepuTeJIbHBIX MaTepuaioB: DenepanbHblii
KOMITIOHEHT rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAapTa OCHOBHOTO 001ero oopasoBanus no xumuu (IIprkas
Muno6pazoBanus Poccuu ot 05.03.2004 Ne1089);
CTpyKTypa IMArHOCTHYeCKOH padoThI
Kax b1l BapuaHT qUarHOCTUYECKOi paboThl COCTOMT M3 JIBYX YacTel U BKIovaeT 12 3amanuii. OTuHaKoBbIE TIO opMe
MPEICTABICHUS U YPOBHIO CJIOXKHOCTH 3aIaHUSI CIPYIIIMPOBAHBI B ONPEAETICHHBIX YacTsIX PaOOTHI.
Yacme I copepxut 6 3amaHuii ¢ BBIOOpOM oTBeTa (0a30BOTO YPOBHS ClI0XHOCTH). VX o0o3HaueHue B pabote: 1-5 u 1
3a/laHue C KPAaTKUM OTBETOM (MTOBBIIICHHOTO YPOBHS ClIokHOCTH). Ero o603HadeHue B pabote: 6.
Yacmw 2 comepxut | 3amaHue ¢ pa3BepHYTHIM OTBETOM (BBICOKOTO YPOBHs CIIOXKHOCTH). Ero o6o3HaueHue B pabote:
12.
Bce 3aganus B paboTe pacmosioKeHbl B MOPSAKE HapacTamowmen cnoxaoctu. Jos 3aganuii 6a30BOro, MOBBIIIEHHOTO U
BBICOKOTO YPOBHEH CIIOXKHOCTH cocTapmiia B pabote 71%; 16%; u 14% (COOTBETCTBEHHO).
Bpems BoinosiHennsi: 40 MUHyT
Kpurtepun ouennBanus:
Yacrts 1: 3aganue 1-5omenuBaercs B 1 6amr, 3aganue 6 oreHuBaeTcs B 2 6aia
Yacts 1: 3amanuel2 onennBaercs B 3 Oania

KonuuecTBo 3amanuit KomnnuecTBo 6amios
Yacrs 1 6 7
YacTts 2 1 3
Bcero 7 10
O0001eHHBbIH MJIaH TMATHOCTHYecKOi padoThl 451 10 (BBoaHAN) Kiacca
Ne IIpoBepsieMble 31EMEHTHI COAEPIKAHUS VYposens | [IpumepHoe | Makcuman
CIIOXHOCTH | BpeMs BHBIA  Oasn
3aJaHusl | BHIIIOJHEHH | 3a
sI 3aJTaHUS BBITIOJTHCHH
€ 3aJ]aHus
1. Brluncnenue MOISIpHON MacChl BELLIECTBA b 3 1
2. Briuucnenue konuyecTBa BelecTBa b 3 1
3. Brruncnenue oobema rasa npu H. . b 3 1
4, Pacder uncia gacturr (MOJIEKyI, aTOMOB) TI0 €T0 Macce, b 3 1
MO0 KOJHMYECTBY BEIIeCTBA WX MO o0beMy. Ywucio
ABoranpo
5. Brluncnenue MaccoBOi 10IM XUMHUYECKOIO 3JIEMEHTA B b 3 1




BEIIECTBE
6. Onpenenenyde xapakrepa Cpelsl pacTBOpa KHCIOT MU II 10 2
miesioued ¢ MOMOIBI0 WHAWKATOpOB. KadecTBeHHBIE
peakuuMu Ha WOHBI B pacTBope (XJopuu-, cyibdar-,
KapOOHATHOHEI, HOH aMMOHWUS). [Homyuenue
ra3o00pa3HbIX BemecTB. KauecTBEHHBIE peakiMy Ha
razoobpasHple  BemlecTBa  (KHUCIOpPOH,  BOIOPOI,
YIJIEKHCIIBIH T'a3, aMMHAK)

7. BrrancieHne MacCOBOH IO PaCTBOPEHHOTO BEIIECTBA B 15 3
B pacTBOope. BblumcieHMe KOJIMUYECTBA BEILICCTBA,
Macchl WM O00bEeMa BeUIeCTBA [0 KOJUYECTBY
BEIIECTBA, Macce WM 00beMy OJHOTO W3 PEarcHTOB
WJIN TIPOJTYKTOB PEAKIINU

JdeMoHcTpauuoHHbIi BapuaHT 1
1. Monsipras macca (pochopHOH KUCITOTH paBHA
1) 96r/monb
2)  98r/moinb
3) 82r/monb
4)  94r/monb
2. Kakoe koimM4ecTBO BelecTBa coaepxutces B 16 r okcuaa sxenesa (111)?
1) 0,1 monb
2) 1 monb
3) 0,5 monb
4) 10 moms
3. Onpenenure 00beM (H.y.), KOTOPHIH 3aiiMyT 0,25 Mok Kuciopona?
1) 5,6n
2) 2,81
3) 5.8x
4) 22,4n
4. Omnpenenure 4nciIo MOJEKyT 5,671 a3oTa.
1) 15*10%
2) 6*10%
3) 1,5%10%
4) 2*10%
5. Ha kakoii auarpammMe pacrnpeeneHie MacCOBBIX AOJICH 3IeMEHTOB OTBEYaeT KOJMUECTBEHHOMY cocTaBy Qocdara
aMMOHUs?

32%

4 318% 37%




VeranoBuTe COOTBETCTBHE MEALY ABYMA BEUISCTBAMH H PCAKTHBOM, € NOMOLILIO
KOTOPOro MOXKHO PasJHYHTL OTH BEUHICCTBA.

BEUHIECTBA PEAKTHB
A) NaxCO3zu NaxS10s ) CuClz
B) K:COsu LixCOs 2) HCI
B) Na>SOsu NaOH 3) MgO
) KiPO,

A|B|B

OTser:

7. 170r pacTBopa HATpaTa cepedpa cMeIad ¢ H30BITKOM pacTBOpA XJIOPHIa HaTpHs. Beimair ocamok Maccoit 8,61T.
BrruucnuTe MaccoByIoO IOJIO CONIM B pacTBOpE HUTpaTa cepedpa.

2.5. METOANYECKOE OBECIIEYEHUE
@dopmbl opranmzanuu 3aHATHH. [Iporpamma mpeaycMmaTpuBaeT MPHUMEHEHHE Pa3iIM4HBIX (OpM paboThl: TPYMIIOBOMH,
VHANBHUIyaJIbHOW (CO3[aHME TIPOEKTOB, MOATOTOBKA COOOIIEHWH WM JOKIANOB), Au(QepeHInpoBaHHON (IO TPYIIam)
MpU BBINIOJIHEHUH J1A00PAaTOPHBIX M MPAaKTHYECKUX paboT. B 3aBHCMMOCTH OT CIOCOOHOCTEH ydalluxcs MOXKET
MPUMEHSTHCS. HHAWBUAYAIBHO- TPYMIIOBas GopMa 3aHSTHS, KOTJa MeJaror yAeiaseT BHUMaHUE HECKOJIbKUM YYeHHKaM
(xak paBHUIIO TEM, y KOTO YTO-TO HE MOJy4aeTcs) B TO BpeMs, KOTJa IpyTrre padoTaloT CaMOCTOSTEIbHO.

@dopMbl 3aHATHI: HHAMBUAyalbHAsT M TPYNIOBas padoTa; aHaIH3 OLIMOOK;, CaMOCTOSTENbHAas padoTa; COPEeBHOBAHUE;
3a4eT; MEKIPEAMETHbBIC 3aHATHS, MPAKTUYECKUE 3aHATHUS, SKCIEPUMEHTaIbHas paboTa; KOHKYPCHI IO COCTABICHHUIO
3aJ1a4 pa3HOro TUIA; KOHKYPCHI 10 3aIlUTE COCTABIEHHBIX YUalTUMHCS 33]1a4.

CtpykTypa 3aHATHHA. 3aHATHs B OCHOBHOM KOMOWMHUPOBAHHOTO THIA, BKIIOYAlOT B ce0S TEOPETUYECKYIO U
MPaKkTHIeCcKyto yacTu. OCOOCHHOCTBIO SBISIETCS IPOBEACHUE Ta00PATOPHBIX U MPAKTHYECKUX PaOOT HA 3aHITHUSX.

MeTtoapl pabOThl Ha 3aHATHHA. METOJIBI M IPUEMBI OpraHU3alMy y4eOHO-BOCIIUTATEILHOIO Mpoliecca: 00bsICHEHHE,
pacckaz m Oecema, OXHBISIONINE WHTEPEC M aKTUBU3WPYIOUINE BHUMaHHe. lcronb3oBaHWE HATIATHBIX TOCOOHN
(Tabnuil, pUCYHKOB, KapTHH, IUIAKATOB, MOJEJICH), AEMOHCTPAI[MOHHBIA II0Ka3; YIPAKHEHUs;, MpaKTU4ecKas padoTa;
pellieHHe THUIOBbIX 3ajad. M3ydueHue Marepuaia C IOMOUIbI0 MYJIbTUMEIUNUHBIX CpeAcTB. MHAUBUIyaIbHOE
O00BSICHEHHE OTIENFHBIM OOYYaIOIIMMCS MO BOMPOCaM WHAMBHIYaNbHBIX, SKCIEPUMEHTANBHBIX paboT. VcnpaBneHue
WHANBHUIyalbHBIX OmMOOK. [lonck w aHamm3 wHOpManuu, paborta ¢ kHuWroi. Ha HavampHOM 3Tame COBMECTHO C
MeJIaroroM, B JaJbHEUIIIEM CaMOCTOATEIHHO. METObI — YaCTUYHO-TTIOMCKOBBIN, MCCIEI0BATEILCKHM, JTA00PaTOPHBIH,
WHAWBUIyaJIbHOTO 0OYYEHUs; COCTABICHUE PA3HOTO THUIA 3a/1a4 W KOMIUIEKTOBAHHE UX B aIbOOM ISl UCIIOJIb30BaHUS
Ha ypOKax XHMHHU; COCTABICHHE XUMHUYECKUX KpPOCCBOPIOB; IPUTOTOBIECHUE PACTBOPOB BEILECTB OMNPEIACICHHOU
KOHIICHTpAI[MKM JIJI1 MCIOJb30BAHUS MX Ha MPAaKTHUECKHX paborax mo xumuu. OpraHuzamms HCCIeI0BaTEIbCKOM
JEATETHPHOCTH yUaIUXCsl B XOJI€ BBIITOJIHCHUS JTA00OPATOPHBIX U MPAKTHUCCKUX, SKCIIEPUMEHTAIBHBIX padoT.

B pesynbrate y Aetei pacuupsieTcsl IpOoCTPAHCTBO 3HAHUH, TOSIBISICTCS] MOTHBAITUS K M3YUYCHUIO JaHHOTO MpeaMera (B
MPOIIECCe 3aHATHI CO3/MaeTCs JOCTAaTOYHOE KOJIMYECTBO CHUTYAlMH YCIENIHOCTH, YTO MOTHBHUPYET NeTei). 3aHATHS B
Kpy)kke «O3anadeHHass XUMUs» CUIBHO BIHSET Ha KAaUYECTBO yCIIEBAEMOCTH B OCHOBHOM OOpPa30BaHWU, MOBBIIIAS €TO0,
910 Hamboliee aKTyaJlbHO B HACTOAIIEe BpeMs (HEXBaTKa BPEMEHHM HAa YpPOKaX, YMCHBIICHHWE KOJWYECTBA YacOB,
OTBEJICHHBIX Ha M3y4YCHHE MpeaMeTa XUMHUH - | 4ac B HElem0). Y meaarora mosBISETCS BPEMsT KyHHUYTOXKCHHS» BCEX
MPOOEIIOB, 3a CYET JOMOITHUTEILHOTO 00pa30BaHMUS.

PeBy.]'ILTaTOM O6y‘lCHI/I$I SIBJIAFOTCA BBIITYCKH C60pHI/IKOB 3aAa4, COCTaBJICHHBIMU ICTbMHU, Y KOTOPBIX BOSHHUKACT YyBCTBO
YBEPEHHOCTH, TOPAOCTU NEPE] CBEPCTHUKAMHA U YUUTCIISIMU.

O’kuaeMble pe3ysIbTaThl: 3HaTh 00 0COOEHHOCTSIX CTPOCHUSI OPTaHWYIECKUX BEIIECTB, HX MHOTOOOPa3nH, X CBOMCTBAX;
YMETh HaXOJJUTh MOJIEKYJSIPHYIO ()OPMYITy OPTaHHYECKOTO BEIIECTBA IT0 MACCOBBIM JIOJISIM XHMHUYECKUX AJIEMEHTOB, T10
MPOAYKTaM CrOpaHHs M OTHOCUTENBHOM IMJIOTHOCTH €ro MO KaKOMYy- 00 rasy.

Hoypoqﬂoe IMJIAHUPOBAHUC TEMBI:

Tema «Haxoxmenne hopmysl Ob6mee Yacer Yacer WNHnuBHIyaTbH
OpPTraHNYEeCcKOro BemecTBay (5 4acoB). KOJINYECTB TEOpUH MPaKTUKN bIe

O 9aCoB KOHCYJIbTallun




1 Haxoxnenne Moseky/sipHoi  (hopmyiibl | 2 1 1
BEIIECTBA, 110  MACCOBBIM  JIOJISIM
XUMHYECKUX IIEMEHTOB.

2 Haxoxnenne MonekyssipHod Gopmydisl | 2 1 1
BEILIECTBA, [0 TMPOJYKTaM CrOpaHHs M
IUIOTHOCTH €ro MapoB MO KaKoMy-JIHOO
razsy.

3 WNnauButyanbHble KOHCYIBTAlUU 1

HUtoro 5 2 2 1

Pa3paboTka 3aHATHII 110 TAaHHOH TeMe.
e u 3agaun:
1. ChopmupoBars crnenuagbHble YMEHUS M HAaBBIKM 110 PELICHHIO 3aJad Ha HaXOXKACHUE MOJIEKYJSIPHOH (OpMyIIbI
BEIIECTBA [0 MACCOBBIM JIOJISIM BXOSAIIMX IEMEHTOB.
2.I10BTOpUTH U 3aKPENUTH 3HAHUS O CTPOCHUH U CBOMCTBAX OPraHUYECKUX BEILECTB.
3.IlponomkaTh pa3BUBaTh y IIKOJIBHUKOB CAMOCTOSTEIBHOCTh, YMEHUE NIPEOI0JIEBATh TPYIHOCTH B YICHUH.
4.Co3anue nelarorn4ecKuxX CUTyaluid YCIIEIIHOCTH ISl MTOBBIIIEHHSI COOCTBEHHOM CAMOOICHKH M CTaTyca yJalliX Cs
B I'JIa3aX CBEPCTHHUKOB, MIEIarOrOB U POAUTENEH.
5.Pa3BuBath y mereil mo3HaBaTeNbHBIH MHTEPEC, CO31aBas SMOLMOHAIBHBIE CUTYallMH yIUBJICHUS, 3aHUMATEIbHOCTH,
NapagoKCaTbHOCTH.
6. ®opMupoBaHue MMO3HABATENBHBIX CIIOCOOHOCTEH B COOTBETCTBHUH JIOTUKOW PA3BUTHS XUMUYECKON HAYKH.
7. [lonroroButh MaTepual K BEITycKy No2 cOopHEKa 3amay «O3agadeHHast XUMUSD
8.01penakTpoBaTh U Hare4yaTaTb COOpHUK 3a1ad No2.
Meroas!l U IPUEMBIL:
pellicHHe THUIOBBIX 3ajady; WHAWBUIAYAIbHBIH TOAXOJ B OOYyYEHHH; W3y4YeHHE KOJIUYECTBEHHOTO M KaueCTBEHHOTO
COCTaBa OPTaHMYECKUX BELICCTB; COCTABICHUE OOPATHBIX 3aay; KOHKYpPC — 3alllUTa COCTABJICHHBIX 3aJad; KOHKYPC
«O3agaup apyral»; KOMIDICKTOBAHUE 33729 B COOPHUK;
3anstue Nel
Tema: Haxoxxaenune MoJieKkyJIsipHOi GOpMYJIBI BelIeCTBA, 10 MACCOBBIM J0JIM XHMHYECKHX 3JIEMEHTOB.
XoJ 3aHATHH.
1. BeIsIBUTD ypOBEHb 3HAHUN O CTPOCHUH OPraHUYECKUX BEIIECTB:
-MIPEIUIOKUTH PeOsTaM psii BEIIECTB, B KOTOPOM HaXOJSTCS OpraHMYeCKHe U HEOPraHUUECKUE BEIIECTBa, U3 KOTOPOro
OHH BBIOMPAIOT HEOOXOAUMBIE:
HCI, CH4, CO, C2H5OH, C6H6, CH3COOH, CaC03, Can C5H121/IT.)1.
- HA MIPUMEpE AaHHBIX COCAMHEHUI BCTIOMHHTH OCOOCHHOCTH CTPOCHHUS OPraHNYEeCKUX BEIICCTB
- pa30upaeM KauecTBEHHBIH COCTaB OPraHNYECKUX BEILECTB Ha MPUMEpE MPEICTaBUTENEH Kilacca alKaHOB:
(B MX cocTaB BXOJAT JiBa BHJa aTOMOB - YTJIEPOJ M BOJOPOJ; YIJIEPOA MPOSIBIAET BaJIEHTHOCTH paBHYIo0 |V BXoasmuit
yriaepos o0pas3yeT yriiepoaHbIe IETI0YKH)
2.IlepexonnM K KOJIMYECTBEHHOMY COCTAaBY AAHHBIX BEIIECTB!
-Ha TIpUMEpe METAaHA OMNPEIENIAEM €r0 KaYeCTBEHHBIM M KOIMUYECTBEHHBIN COCTAB, a TaKXKE OTHOCUTEIBHYIO TNIOTHOCTb
10 KaKkoMy — JT00 Ta3y (JaHHas 3a7a9a pemnraeTcs BCEH TPyIIo)
Pewenue:
a)CH,4- MeTaH, JaHHOE OpTaHMYECKOE BELIECTBO OTHOCUTCS K KJIAaCCy HMPEAEIbHBIX YIIIEBOA0POIOB
0) KauecTBeHHBII cOCTaB: B COCTaB BXOJAT OAMH aTOM YIJIEPOA U YEThIpE aToMa BOAOPOAa
B) KonmiecTBeHHBIN COCTaB:
M (CHg4) =12+1-4=16 r/momnn
o (C)=?
16T — 100%
12r— x%
12r -100% .

16r
o (H)=?
16r - 100%
4r - X%
x=25%
r) Onpenenenne OTHOCHTENBHOM IOTHOCTH METaHa 0 BOJOPOMY:

X %



Mr(CH,) 16 _,
Mr(H,) 2
1) B 3akiroueHue npeanoxkuTs pedaraM coOCTaBUTh YCIOBHs 00paTHON 3a1a4H:
Onpenenute ¢opmyny yriesogopoaa, B kotopom o (C)=75 %, o(H)=25% u oTHOCHTEIbHAsI IJIOTHOCTh €r0 IO
BoJopoay paBHa 8. 1 B kauecTBE OTBETAa HECKOJIbKO BAPUAHTOB:
1)C,H, 2)CH,; 3)C¢Hg  4)CsHg
3.BbI00Op BELIECTB 110 JKENaHUIO pedsTa JUIsl COCTABIICHHS 3a]1a4
-ONPEENIOTCS C BEMECTBAMHU, C KOTOPBIMHU OHU OyAyT pabOoTaTh M HAUMHAIOT OIPENENSITh NX KAYeCTBEHHBIN COCTaB, a
TaK)k€ OTHOCHTENBHYIO TNIOTHOCTH ITHX BEIIECTB
4.BbISICHUTH B KOHIIE 3aHSTHUS, KAKKE TPYTHOCTH MO JAHHOMY THITY 3324 UIMEIOTCS Y JETeH.
- KaKko 9Tal B pellieHNH 331a4 He TIOHSTEH?
- KaKue TPYJHOCTH M Ha KaKOM JTarne?
- JUId 9ero 3TO Bce A ernaro?
3anstue No2
Tema: CocTaBieHue yCJI0BHIi 32124 ¢ UCNOJIb30BaHHE MACCOBOIl 101 XUMHUYECKHX 3JIEMEHTOB U OTHOCUTEJIHLHOM
IUIOTHOCTH BelIeCTBA OTHOCHTEIBHO KAKOro-J1u00 ra3o00pa3Horo BemecTna.
1.CocrarieHue ycinoBui 3a1au(MHIUBUAyaIbHAsS PaboTa)
-HCTIONB3YS pemeHus 3afad ¢ 3aHatus Nel, pe0sta cocTaBIsiOT 0OpaTHBIE YCIOBHUS, C HCIIOIH30BAHUEM PE3YIIHTaTOB
penreHus
2. Konkypc «O3anaus 1pyra»
- IOCTIe COCTABJICHUS YCIIOBHH 3aaad, peOsTaM IMmpeiaraeM OOMEHSThCS YCIOBUSAMH W MONPOOOBATH PEHIUThH JaHHEBIE
3a/1aun
- TI0CJIE BBIMOJTHEHHUS 3aIaHUH TIOBOAMM UTOT U BBISICHSIEM, KTO CIIPABUIICS C PEHICHUEM 3aJauu
3.IlonBenenue UTOroB
- CMOT s CIpaBUTCS € 3a1auel apyra?
-CMOT JI¥ 033Ja9uTh Ipyra?
-IOMOT a0 IPYTY B 3aIlOJTHEHUH MPOOEIIOB 10 PEIICHUI0 JAHHOTO THIIA 33,144
-sI TIOHSUT, KaK PelIaTh 3a/Ia4u JaHHOTO TUna?
3aganue No3
Tema: Haxo:xxaenue moJiekyasipHoii ¢opMyJabl BelllecTBa, MO MPOIYKTAM CTOPAHHUSI U OTHOCHTEILHOI NJI0THOCTH
BelllecTBA M0 KAaKOMY-JIM00 ra3sy.
1. BeigBUTE yMEHUS TIO PEUICHHIO 33729 Ha TaHHYIO TEMY W TOMBITAThCS YCTPAHHUThH MPOOENBI: BMECTE PelIacM 3aaqy
Ha OIpeIeIeHNe MacChl M 00beMa BEIIECTB, 00pa3yIOIIUX IPU CTOPAHUH OPTAaHUYECKUX BEIIECTB
Omnpenennure OTHOCHTENHHYIO TUIOTHOCTH JTHIJIOBOIO CITHPTAa TIO BOJIOPOAY; HAWTH, CKOJBKO BBIIEIUTCS JHTPOB
YTIEKUCIIOTOo Ta3a (H.y.) U BOJBL, IPU CrOpaHUM dTaHoja Maccoi 40 rpamm?

2=

Pemrenne:
a)CocTaBieHIE YpaBHEHUS PEaKITUN
40.x,y:
CgHsOH +3 02—> 2C02 +3 Hgo + Q
46F/M0J‘Ib 2214H/M0J1b 18F/M0J‘Ib
46, 44.8, 56,

0) HaxoauM OTHOCHTENBHYIO MIIOTHOCTH CIIUPTA IO BOJAOPOAY:
Mr(C,H,0H) 46 _,

Mr(H,) 2
B) HaxomnM 06beM 00pa3oBaBIIero yriaeKrucaoro rasa,
npu cropanuu 40 rpaMM 3TaHoNIA
40r-Xa
46r —22,4*%2n

40* 224> 2
x= ———————=38,95 1 (CO,)

46

r) Haxoaum maccy oOpa3oBaBiieiicsi BOABI IPU CrOpaHuy 3TaHosa Maccoi 40 rpamm
40r-xr
46r-56r

40% 56 48,7 (H0)
x= —————=48,7 rpamm (H;

46

2. Ucnione3ys pe3ynbTaThl penIeHHs], Tpeiararo pedsitTaM COCTaBUTh YCIIOBUS O0OpaTHOW 3aJayu:

I[HZ_




Omnpenenute GOpMyITy KHCIOPOIOCOACPIKAIIECTO OPTaHWISCKOTO COCTUWHEHUS, €CIIM TPH €To CcropaHuu maccou 40
rpaMM 00pa3oBaJICs YTIEKHUCIBIN Tra3 o0beMoM 38,951muTpa m Boma maccou 48,7 TrpaMM, OTHOCHUTENBbHAS TIOTHOCTH
ATOTrO BEIIECTBA 110 BOAOPOY paBHa 247

3./lanee pebsTa BRIOMPAIOT IO HECKOIBKO YIVIEBOIOPOAOB M HAYMHAIOT PabOTaTh C HUMU:

0epyT MX MPOU3BOJHBIE MACCHI MM OOBEMBI M HAXOMAT OTHOCHUTENHHYIO ITUIOTHOCTH MO KaKoMy-THOO ra3y, a Takxke
MaccChl WK 00hEMbI 00Pa30BaHHBIX MPU CTOPAHUH BEUICCTB

4.BBIACHUTH B KOHIIE 3aHATHSI, KAKKE TPYAHOCTH IO JAHHOMY THUITY 33]]a4 UMEIOTCS Y JIeTeH.

- KaKOM 3Tall B PEIICHUH 3329 HE TIOHATEH?

- KaKue TPYJHOCTH M Ha KaKOM dTarne?

- JUId 9ero 3TO Bce A Jienaro?

3anstue No4

Tema: CocraBjienne YCJOBHI 3aJa4 MO pe3yjbTaTaM Yike pelIeHHBIX 3a1a4y (HaXOXICHHWE MOJICKYISIPHOM
(hopMyJIBI BENIECTBA 1O MPOAYKTaM CTOPaHUsl M OTHOCUTEIBLHOW TUIOTHOCTH)

1.Cocrarienue ycioBuii 3a7a4 (MHIUBUAyaIbHAs padoTa)

-HCTIONB3YS pemieHus 3afad ¢ 3aHaTus Ne3, pedsita coCTaBIsAIOT 0OpaTHBIE YCIOBHUS, C MCIIOIH30BAHUEM PE3YIIHTaTOB
penieHus

2. Konkypc «O3anaub apyra»

- TOCJIe COCTaBIICHUS YCIOBUH 3a7ad, pedsTaM IMpeajaraeM OOMEHSTHCS YCIOBUSMH W MONPOOOBATH PEIINThH JaHHBIE
3a/1aun

- IIOCJIC BBITIOJIHCHUS 3a/IaHUH IMOBOIUM MTOT U BBIACHSAEM, KTO CIIPABUIICS C PEIICHUEM 3a7auu

3.IlonBeneHne UTOroB

- CMOT s CIpaBUTCS € 3a1a4yeit apyra?

-CMOT JIX 033J]a4UTh Apyra’?

-IIOMOTal0 APYTy UCIPABUTH OLUTHOKH U YCTPAHUTH MPOOEITBI B PEIICHUU JAHHOTO THIIA 3a/1a4

-s1 TIOHSIT, KaK pemaTh 3a/1a4d JaHHOTO THIIa?

3anstue No5

Tema: [ToaroroBka K BBINYCKY 0YepeTHOro cOOpHUKA 3a1a4 «O3a1avueHHAs] XUMHD)

1.IToaroroBka Matepuana mis coopHuka 3amad No2 «O3amadueHHass XUMUSI)

- oTOOp 33724 A1 COOpHUKA

- peaKTHpOBaHUE 33724 M yCIOBUi 3a1a4

- IpOBepKa 3a7a4

2.Bsimmyck cOopHuKa 3a1a4

- pactipeienieHre 00gA3aHHOCTEN (KOMITbIOTEpHASI BEPCTKA; peAakTHPOBaHKE; OPOIIIOPOBKA; MeYaTh).

3.00cyxknenue HoMepa U IUTaHbl Ha OYAyIIUi BBITYCK.

Ortuer o pabore:

1.Beimyck coopamka 3amay Ne2 «O3amadeHHas XUMUs U HCIIOJIb30BaHUE €T0 HA YPOKaX XUMHUH.

PA3JIEJI 3. CHUCOK JIMTEPATYPbBI

3.1. CIIMCOK JIMTEPATYPBI UISs1 IIEJAT'OT'A

1. Axodd, P. UckyccrBo pemenus npodiaem. M.: Mup, 1982;

2. AnmamoBuy, T.II., Bacuiwesa, I'.1., MeukoBckuii, C.A.COOpHHK OJMMITMATHBIX 3a71ad IO XUMHH. MUHCK:
Hapognas acsera, 1980; borossinenckas [.b. Ilytu k TBopuecTBy. M.: 3Hanue, 1981;

3. Epsirun, JI1., umkus, E.A. Metonuka pemenuns 3agad no xumuu. M.: Ilpocsemenue, 1989; KonkypcHsiit
9K3aMEH o XUMHHK: PyKoBOACTBO miist abutypuentoB. B 6 4. // mon pen. H.E.Ky3pmenko. M.: U3n-so MI'Y, 1992;

4, Kysbmenko, H.E., Epemun, B.B., [TonkoB, B.A. Xumus 715 MIKOJbHUKOB CTapIIMX KJIACCOB M MOCTYMHAIOIIUX B
By3bl. M.: [Ipoda, 1995;

5. Kymaapes, A.A. Yaumcs pemats 3agaqn o xumun. M.: komna-TIpecc, 1996;

6. Jlugun, P.A., Momouko, B.A. Xumus mis abutypuentoB. OT cpenHeit mKomsl K By3y. M.: Xumus, 1993;

7. Mogcym3zane, 9.M., Ab6bGacoBa, [.A., 3axapoukuna, T.I'. Xumus B Bompocax ¢ ucmonb3oBanueM DBM. M.:

Bericmras mikona, 1991; [onbckue xuMudeckue onumiuansl (coOopauk 3amad). Ilep. ¢ monbck. [1.I.BysiHOBCKO# U 1p. //
oz pexn. C.C.Uypanosa. M.: Mup, 1980;

8. Cemenos, W.H. 3agauu mo XuMuM MOBBIIICHHON CIIOKHOCTH Jiist abuTypueHToB. B 4 4. JI.: U3a-Bo JIT'Y, 1991;
9. Cyposuena, P.I1., CaBunkuii, C.H.3amaHus no Xumuu mjii CaMOCTOSITCIBHOH pa0OThI ydammxcs. M.:
[Ipoceemenwne, 1991; Xumuaeckue ommmmuansl B mkoje. /Coct. C.H. ITepuatkun. M.: HITO «O6pazoBanue», 1997;

10. Xomuenko, [.H., Xomuenko, N.I".3agaun mo Xxumuw sl TOCTyHArONINX B By3bl. — M.: HoBast Bonaa, 1997,



11. [rpemmep, .M., Xoxmosa, A.Ml. Meroanka pelnieHrds pacdeTHBIX 3a1ad 1Mo XuMmuu: Ilocodue mis yauTens.
M.: [IpocBemenne, 1998.

3.2. HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI

http://www.chemistry.ssu.samara.ru/;

http://www.hemi.nsu.ru/;

http://www.repetitor.1c.ru/online;

http://www.informika.ru/text/database/chemy/START.html;

http://chemistry.ru/index.php;

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;

http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41;

http://www.maratakm.narod.ru/.

KoM macxk 11 uc x u: Hudpposas 6aza Buneo «Xumusa. CereBas Bepcusi». UHCTUTYT HOBBIX TexHOMOruid. 20006;
Bupryanpras mxona Kupnmma um Medomus. «Ypoxu xumun Kupmmnma m Medomus 8—9 kmacce, 10-11 kmacey.
000 «Kupuiut 1 Medoauiin. 2002; «Otkpeitas xumus». OO0 «Duzukon». 2005; Bam penerutop «Xumus 7—
11 knace». OO0 «PaBHoBecuey. 2004; O6paszoBarenbHas koekius. XuMus it BeceX — XXI|: XUMUYECKHE OMBIThI
co B3pbiBaMu U 0e3». OO0 «1C-ITabmummary. 2006; Xumus. MynpTuMenuiiHoe ydeOHOe TT0cOOHEe HOBOTO
obpasua. 8-9 kinacc. DnexkrpoHHas 6udanorexa. «IIpocsemenuey. 2002.

3.3. CHUCOK JIUTEPATYPBI JIJ1S1 IETEN U POJIATEJEN

1. Epbirun, [.II., D'padoseii, A.K.3amaun wu npumepsl MO0 XUMHH C MEXIPEIMETHBIM COJEpXKAaHUEM
(crenmpemeTs). M.: Beicmras mkxona, 1989;

2. KonkypcHbIii 9k3aMeH o xumuu: PykoBojcto it abutypuentoB MI'Y. Tlox pen. H.E.Ky3smenko. M.: Uzn-
Bo MI'Y, 1993;

3. Kyssmenko, H.E., Epemun, B.B., [lonkos, B.A. Xumus A1 MIKOJBHUKOB CTAPIIMX KJIACCOB M MOCTYIAOIIUX B
By3bl. M.: [Ipoda, 1995;

4. Kymmnapes, A.A. Yuumess pemats 3amaun mo xumuu. M.: Illkoma-IIpecc, 1996; Jlunun P.A., Momouko
B.A.Xumus qnia abutypueHtoB. OT cpeHei Kokl K By3y. M.: Xumust, 1993;

5. Cemenos, W.H. 3agaun mo XuMuM MOBBIIEHHON CIIOKHOCTH st abuTypuenToB. B 4 4. JI.: U3a-Bo JIT'Y, 1991;
6. [Ty3akos, C.A., [Tonkos, B.A. [TocobOue mo Xumuu Jisi MOCTYNAOIIUX B By3bl. BONpOCHl, yrpakHeHNs1, 3a/1a4H.
OO0pas3ibl SK3aMeHaIMOHHBIX OuneToB. M.: Beicmas mkomna, 2000;

7. CopoxkuH, B.B., 3notaukos, O.I'. Xumus B Tectax: [locobue misa mkonpHUKOB 1 abutypueHtoB. CI10: Xumus,
1996;

8. CyposueBa, P.I1., Capumkwmii, C.H., MBanoma, P.I'. 3amanmsi mo XuMHHM [JII CaMOCTOSTEIBHOU pPabOTHI
ydanuxcs. 2-e u3a. M.: [Ipocsemenne, 1981;

9. Xomuenko, I'.I1., Xomuenko, M.I'. COopHUK 3a1a4 10 XMMUHU IS IOCTYIAIOIIMX B By3bl: YueOHOE mmocodue. 4-

e m3a. M.: Hosasg Boana, 2002;
10. Xomuenko, I'.I1. Xumus ans nocrynaromux B By3sl. M.: Breicmast mkona, 2000.
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