MHUHHUCTEPCTBO ITPOCBEMIEHHUS] POCCUIHCKON ®EJEPALIMH
“Munucreperso odpazosanus Hosocubupekoii ob6aactu

Tocypapcersennoe 61okeTHoe 06meobpazoBaresibHOe YUpeRIeHHe
Hosocubupexoii obaactn "Obaactroit uentp obpazoanus”
Muuucreperso obpasosanns HoBocubupekoi obaactu

I'OY HCO "OoHo"

PACCMOTPEHO YTBEPXKJIEHO
Ha 3acenanun MO 3amecTuTelb
y4HTeneH ZUpeKTOpa, 1o Y P
eCTECTBEHHOHAYYHBIX @’ f/
s H.B. 'unésa
HayK .
5 Sl o (30» asryera 2026,
B.E. Macnosa

ot «28» aBrycta 2026 .

PABOYAS ITPOT'PAMMA

«XHMHS B 321a42X» LISl yHauuxcs
10 -11 kaaccos

Cocrasurens: Kypaxosckas C.H.
YHHTE/Tb XUMHH

n Tyvnunecvuit 224



IlosicHuTeIbHAA 3alIHCKA

Heo6xomumocTs pa3padoTtku mis yuanuxcs 10-x u 11-x kimaccoB «XuMus B 3a/1a4ax v
YIpaXHEHUSIX» 00YCIIOBJIEHA TE€M, YTO B COOTBETCTBHH € 0a3UCHBIM y4eOHBIM TUIAHOM CPEIHETO (TIOJTHOTO)
ob1iero oOpazoBaHMs XMMUH 32 2 TO/a BhIJENsAeTCs Bcero 68 yacos. B cogepikanuu kypca xumuu B 10-11-x
KJIaccax IPeJICTaBJICHbI TOJIbKO OCHOBOIIOIAralONIMEe XMMUYECKHE TEOPETUUECKUE 3HAHMSI, BKIIIOYAIOIIUE
camble oOurue cBeeHus. [IoBepXHOCTHOE U3yUeHHe XUMUH He 00JIeryaer, a 3aTpy/JHsET €€ YyCBOECHHUE.
OCo0EHHOCTBIO JAHHOTO Kypca SIBISETCS TO, YTO 3aHATHUS UAYT NMapajuIeIbHO ¢ U3yUYeHHEM Kypca
opranudeckoit xumuu B 10-oM Kitacce, ¥ ¢ u3yueHneM Kypca oomieii xumuu B 11-om kimacce. 1o qaér
BO3MOKHOCTb IIOCTOSTHHO M I1OCJIEI0BATEIbHO YBSA3bIBATh YUEOHBIN MaTepUa Kypca C OCHOBHBIM KypcoM, a
y4aluMcs NoTy4ars Oosiee MpoyHble 3HaHUA 1o npeaMery. IIporpamma Kypca nmociyxXuT amst
CYIIECTBEHHOT'O YIITyOJIeHUs ¥ paCIIUPEHUs 3HAHUH 10 XUMHUH, HEOOXOIUMBIX [Tl KOHKPETU3AIUH
OCHOBHBIX BOIIPOCOB OpraHUYECKOM, 00I1Iel 1 HEOPraHNYECKOW XUMUHM U 11 OOLIETO pa3BUTHS YUEHUKOB.

Leab kypca:

* pacimupeHue 3HaHul, POPMUPOBAHNE YMEHUN M HABBIKOB y YUAIIMXCS 110 PEIIEHUIO PACUETHBIX
3a/1a4 ¥ yIpa)xxHEHUH 110 XUMUH, pa3BUTHE [T0O3HABATEJIbHON aKTUBHOCTH U CAMOCTOSATEIbHOCTH.

3apaum kypca:

* yriyOJieHue U paclIupeHne 3HaHUH 0 XUMUHU

*3aKpENUTh YMEHUS U HABBIKM KOMIIJIEKCHOTO OCMBICIICHHSI 3HAHUM U UX IPUMEHEHUIO IIPU PEILIEHUN
3a/1a4 U yIpaXHEHU;

*1CCIIEZI0BATh U aHAJIM3UPOBATh aJITOPUTMBI PELIEHHsI TUIIOBBIX 3ajja4, HAXOAUTh CIIOCOOBI PELLICHUS
KOMOWHUPOBAHHBIX 33]1a4;

* popMUPOBATH LEIOCTHOE IPEICTABIECHNE O IPUMEHEHUH MaTEMaTHUECKOI0 anmapara Ipy peleHuu
XUMHUYECKUX 3a7a4;

*pa3BUBaTh y y4YallUXCsl YMEHHUs CPABHUBATh, AaHAJIM3UPOBATh U JI€JaTh BHIBObI;

*Ccr10co0CTBOBaTh (POPMUPOBAHUIO HABBIKOB COTPYJHUUECTBA B IIPOLIECCE COBMECTHON PadOTHI;

* pa3BUTh MHTEPECHI YUAIIUXCS, YBICKAIOIIUXCA XUMHUEH.

Kypc 6a3upyercst Ha 3HaHUSIX, TOJTy4aeMbIX YYaIIUMUCS NPH U3YYEHUU XUMHH B OCHOBHOM IIKOJIE, U
He TpeOyeT 3HaHHsI TEOPETUYECKHX BOIIPOCOB, BBIXOAIINX 32 PAMKH LIKOJIBHOM MporpaMmsl. B To xe
BpeMs JIJIs YCIIEITHON pean3alliy 3TOro 3JIEKTUBHOTO Kypca He00X0UMO, 4TOObI pedsiTa Blajenu
BaKHEHIIMMHU BBIYUCIUTEIbHBIMA HaBbIKaMU, AJITOPUTMAaMHU PEIIEHUS TUIIOBBIX XUMUYECKUX 3a/1a4, YMEIn
MPUMEHSATH [IPH PELLICHUH 33/1a4 BaKHEHIIne Gpu3nuecKkue 1 XMMUYEeCKHE 3aKOHBI.

B kauectBe 0CHOBHOI (pOpMBI OpraHu3anuy y4eOHBIX 3aHATUHN MpeaIaraeTcs NpoBeieHUe
CEMHHApOB, Ha KOTOPBIX JAETCs KpaTKOEe 0ObSICHEHNE TEOPETUUECKOT0 MaTepuaa, a Tak ke peleHue
3a7a4 U YIPa)KHEHUH 110 JaHHOU TEME.

JU1 MOBBIILIEHUS MHTEPECA K TEOPETUYECKUM BOIIPOCAM U 3aKPEIJIEHHS U3yYEHHOIO MaTepHaia,
IIPEyCMOTPEHBI YPOKU-IIPAKTUKYMBI 110 COCTaBJICHHUIO CXEM MPEBPAILEHNN, OTPa’KAIOIINUX N€HETHUECKYIO
CBSI3b MEXIY KJIJaCCaMHM HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB U COCTABJICHUIO PACUETHBIX 3ajiad, C
yKa3aHHEM CIIOCOOOB HX PEIICHHUS.

ITpu pa3paboTke mporpaMmbl HIEKTUBHOTO MPEMETa aKIeHT JIealiCcsl Ha Te BOIPOCHI, KOTOpHIE B
6a30BOM Kypce XUMUHU OCHOBHOM U CpeIHEH IIKOJIbI pacCMaTPUBAIOTCS HEOCTATOUYHO IOJIHO UJIH HE
paccMaTpuBalOTCs COBCEM, HO BXOJST B MPOTrPaMMBbI BCTYIIUTEIbHBIX 9K3aMEHOB B BY3bl. 3a1a4u U
YOpa)KHEHUS MOJ00paHbl, TaK YTO 3aHITUS [0 UX PEHICHUIO MPOXOAST MapajljIeNIbHO C U3yYaeMbIM
MaTepHajoM Ha ypokax. bonbmmHcTBO 3a1a4 u ynpaxseHuit B3saTo nu3 KlMos no EI'D npenpinymux Jer,
YTO NIO3BOJIAET OATOTOBUTH ydamuxcs k cuade EI'D.

DNEeKTUBHBIN Kypc « XUMUS B 33[]a4ax U YIpaKHEHUAX» coBMecTuM ¢ nporpammoit O.C.
lNabpuensina, U.I'. OctpoymoBa, C.A. Cinankosa (IIporpamma kypca xumuu s 10-11 kmaccoB) u yuebHO-
METOJINYECKUM KOMILIEKTOM.

ONEeKTUBHBIN Kypc « XUMUS B 33J]a4ax U yIPAKHEHUAX» IpeIHa3HadeH Uil yqamuxces 10-



11-p1x kyMaccoB u paccuntan Ha 34 yaca B 10xiacce u 34 yaca B 11 kimacce (1 gac B Hememto B 10 m 11
KJIaccax).
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YTBEPKICHUH NPoPeccuOHAIbHOTO cTanaapTa «llenaror 10noJHUTENBHOTO 00pa30BaHus JETeH U
B3POCIIBIX») .

5. ®denepalibHbIN roCyAapCTBEHHBIN 00pa30BaTENbHbII CTaHIAPT OCHOBHOTO O0ILIEro
oOpa3zoBanwus (YTBEPKACH NMpUKa3oM MUHHCTEPCTBA 00pa3oBaHus U Hayku Poccutickoit deneparuu ot 17
nexadps 2010 T . Ne 1897) (pen .21 .12 .2020) .

6. ®denepalibHBIN rOCyAapCTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT CPETHEr0 OOIIEeTO
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I'ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTy OCHOBHOTO OOIIero 00pa30BaHus U JOMYILIEHHAs
MunucrepcTBoM o0pa3oBanus U Hayku Poccuiickoit @eneparuu (O.C.I'abpuensn

[Iporpamma kypca xumun Juist 8-9 kitaccoB 00111€00pa30BaTENIbHBIX YUPEXKIEHUH /
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3apeructpupoBano B Muntocte PO 3 mapra 2011 r.

9. Metoanyeckre peKOMEeH1alluy 110 CO3AaHUI0 U PYHKLIMOHUPOBAHUIO B
00111€00pa30BaTENIbHBIX OPraHU3alMAX, PACIIONOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX FOpOJax,
IIEHTPOB 00pPa30BaHMsI €CTECTBEHHO-HAYYHOUN M TEXHOJIOTHYECKOM HanpaBieHHocTel («Touka pocTay)
(yTBep:kaeHbI pacniopsbkeHrneM MuHucTtepeTBa npocselieHus: Poceuiickoit @enepanuu ot 12 ssaBaps 2021 ¢
. Ne P-6) .

10. MeTtoauueckoe nocodue aBropos I1. M. becianos u M.B. Jlopodees «Peanuzanus
00pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOM U TEXHOJIOTHYECKOW HAMPABIEHHOCTEH IO XUMHUH C
UCIOJIb30BaHNEM 00opyaoBaHus 1eHTpa « Touka pocta»

[Tporpamma yueOHOTO (3JIEKTUBHOTO) Kypca 00eCcIieurBacT:

* YZIOBJICTBOPEHUE WHMBHYaTbHBIX 3alIPOCOB O0YYArOIINXCS;

* 0011€00pa30BaTENbHYI0, OOIIEKYIFTYPHYIO COCTABIISIONIYIO MPH MOTYYSHUH CPETHEr0 00IIEero
o0pa3oBaHus;



* pa3BUTHE TUYHOCTH OO0YYAIOIIUXCS, MX TTO3HABATEILHBIX HHTEPECOB, NHTEIUICKTYAIbHON 1
[IEHHOCTHO-CMBICIIOBOH ceph;

* pa3BUTHE HaBBIKOB CaMOOOpa30BaHUs M CAMOIPOEKTHPOBAHUS;

* yrIyOJIeHUe, paclIuPEHUE U CUCTEMATHU3AIINIO 3HAHUI B BBIOPAHHOM 00JI1aCTH HAYYHOTO 3HAHUS WJIH
BUJA JICSTEIBbHOCTH;

* COBEPIIICHCTBOBAHUE UMEIOIIETOCS U TPHOOPETEHUE HOBOTO OIIBITA,

* [I03HABATEIBHOM IEATEIIbHOCTH, MPO(HECCHOHATLHOTO CaMOOIIpeIeTICHUS 00yYatoIINXCS.

JlanHast mporpaMMa rapanTupyeT o0ecrieueHue eIMHCTBAa 00pa30BaTeIbHOrO MPOCTPAHCTBA 32 CUET
MIPEEeMCTBEHHOCTH, HHTErPaIiH, IPEIOCTABICHUS PaBHBIX BO3MOKHOCTEN U KauecTBa 00pa3oBaHUsI.

Copnepxanne [IporpaMMbI CTPOUTCS C YYETOM PETHOHATBHBIX OCOOCHHOCTEH, yCIOBUI
00pa30BaTeNbHBIX OPTaHU3AIHH, & TAKXKE C YIETOM BOBJICUCHUS O0YJAIOIINXCS C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMHU 3/10POBBSI.

enau u 3agauun

OcHosHas yens n3yueHus yueOHOro (3JIEKTUBHOIO) Kypca

dbopMUpOBaHKE IPEICTABICHU O XUMUIECKOW COCTABIISIONIEH €CTeCTBEHHO-HAYYHON

KapTUHBI MUPA, OBJIAJICHUE BAXKHEHITUMU XUMUYECKUMHU MOHSATUSAMU, 3aKOHAMU U TEOPUSIMH.

OcHognbie 3a0auu:

OBJIQJICHUE METOJaMHU HAYYHOTO IMO3HAHUS JJI1 OOBSICHEHUSI XUMUYECKUX SIBICHUN U CBONCTB
BEILIECTB, OLIEHKU POJIM XMMHH B PA3BUTUH COBPEMEHHBIX TEXHOJIOTUH U MOJTYYEHUU HOBBIX MaTEpPUAJIOB;
BOCITUTAHHE YOCIKICHHOCTH B IIO3UTUBHOMN POJIM XUMHH B KU3HU COBPEMEHHOTO O0IIECTBA, HEOOX OMMOCTH
IPAaMOTHOI'O OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U OKPYIKAIOIIEH Cpefe;

MIPUMEHEHHE MTOyUYEeHHBIX 3HAHUH /17151 6€3011aCHOTO UCIIOJIb30BAHUS BEUIECTB U MaTEPHUAJIOB B OBITY,
CEJIbCKOM XO35ICTBE U HA MPOU3BOICTBE, PELICHUS TPAKTUYECKUX 3a/1a4 B IOBCEIHEBHOM KU3HU,
NpeaynpEeXACHUS SIBJICHUM, HAHOCSIIIUX BPE 3I0POBBIO YEJIOBEKA U OKPYKAIOLIEH Cpeae.

OO0mas xapakTepucTHKA y4e0HOro (3J1eKTMBHOI0) Kypca

Coneprxanne yd4eOHOTo (JIEKTUBHOI0) Kypca «XUMHUS B 3a1a4aX M YIPAKHEHUAX)» MIPEACTABICHO
JTUHEHHBIM CIOCOO0M MOCTPOEHUS YUEOHBIX MPOTrpaMM. YUeOHBI MaTepuall BEICTPAUBAECTCS B OAHON
JUHUH U COCTOUT M3 TIOCIIEI0BATENIbHO CBSI3aHHBIX MEX]y COOOM TT1aB U TeM. Y4eOHBIi MaTepuan Kaxaoi
MOCJIEIYIOIIEH TJIaBBhI SBJISIETCS JIOTHUYECKUM TTPOJIOJDKEHUEM TOTO, YTO U3Y4aIOCh B MPEBITYIIHI TIaBe.
DTO TO3BOJISIET IKOHOMHUTH BPEMs, TOCKOJIbKY UCKITIOYAETCs JyOIMpOBaHNE MaTepurara.

[IporpaMMHBIil MaTepHall oTpakaeT BCe COBPEMEHHBIE 3alpPOChl OOIIEeCTBA:

dbopMupoBanus PpyHIAMEHTATBHBIX MPEACTABICHUN O MUPE, BKIIFOUAIOLIUX HAPSITY C

(bU3UYECKUMHU U OMOJIOTHYECKUMU 3HAHUSIMHU, HEOOXOIMMBIN 00bEeM XUMUYECKUX 3HAHUI;
(hopMHUpOBaHHE XUMHYECKUX 3HAHUI BaXKHBIX KaK JIJIS TTOBCEHEBHOM KU3HU, TaK U JUISI ISATSIIBHOCTH BO
BCeX 00JIacTAX HayKH, HAPOJHOTO XO341CTBa, B TOM YHCIIE HE CBSI3aHHBIX C XUMHUEH HETOCPEICTBEHHO.

Xumuueckoe 00pazoBaHre HEOOXOAMMO TaKKe JIJISl CO3/IaHUs y 00YyJarOIIUXCsl MPEACTaBICHUHN O
POJI XUMHH B PEIICHUH IKOJIOTHIECCKHX, CBIPHEBBIX, SJHEPTETUICCKIX, TIPOJOBOJILCTBEHHBIX, METHIIMHCKIX
po0GJieM YeroBeuecTBa.

Lennocmuvle opuenmupol [IporpaMMbl ONIpeIESIOTCS HAPABIEHHOCTHIO Ha HAITMOHATBHBIN
BOCIIUTATEIbHBIN Heall, BOCTPEOOBAHHBIN COBPEMEHHBIM POCCHICKIM OOIIIECTBOM M FOCYAaPCTBOM.

[Iporpamma npegycMatrpuBaeT ooecrieueHre oomeo0pa3oBaTeIbHON U OOIIEKYIHTYPHOM TOITOTOBKH
yuamuxcs. [TporpaMMa mo3BoJisieT pacKpbITh BEIyIIHE UACH U TCOPUH XUMUICCKOW HAYKH, POPMHUPYIOIIHE
MHUPOBO33PEHUE YUaIIUXCs — 3aKOH COXpaHEHHs MacChl v dHepruu, [lepuonnyeckuii 3akon /l. .
Menpeneesa, Teoprss XUMHYECKOTO CTPOSHHS OPraHUYECKUX BelecTB, Teopus pacTBopoB. [lomyueHHbIe
3HAHUS CO3/AI0T YCJIOBHS JIJIsi TOHUMAHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT COCTaBa M CTPOCHUS;
00yCJIOBJIGHHOCTbh TTPUMEHEHHUS BEIIIECTB UX CBOMCTBAMH; MAaTEPUATbLHOE €AMHCTBO HEOPTAHUIECKUX U
OpPraHMYECKUX BEIIECTB; BO3PACTAIOIIEH POIH XUMHUH B CO3/IaHUU HOBBIX JICKAPCTB U MaTepUalIOB, B
SKOHOMHH CBHIPbS, OXPAHE OKPYKAIOIICH CPEIIbI.



Copepxanue [IporpamMmMbl pa3paboTaHO B COOTBETCTBUU C TPEOOBAHUSAMU COBPEMEHHOM TUAAKTUKU U
BO3PACTHOM MICHMXOJIOTUU U HANpaBJIEHO Ha peuIeHue 3a1a4 Mo (OPMUPOBAHUIO Y YUYAIIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOSHUS OOIICHAYYHBIX METOIOB TIO3HAHMSI, TPAKTUIECKOT'O TPHUMEHEHHUS MTOJTyIeHHBIX
3HaHUH, CO3/1aHNe MEXIIPEIMETHBIX CBSI3€H C MpeIMeTaMu 00JIacTeli MaTeMaTHUECKUX U TYMaHUTaPHBIX
HayK.

[IporpamMma yueOHOro (3JIEKTUBHOT0) Kypca «XMMHSA B 3aa4axX U yIPa:KHEHUAX» MPECTaBlIeHa
CIIENYIOIIMMHU COJIEPKATENbHBIMU KOMIIOHEHTaMMU:

Beenenue;

YriaeBoaopoibl;

Kucnoponcoaepkaiiue opraHu4eckre BeIecTBa;
A3oTcojepikalue opraHu4ecKre BeIecTBa;

Ctpoenue atoma u nnepuoauueckuit 3akon /.M. Menneneena;
CtpoeHue BelecTBa;

Xumundeckue peakuuy; BemecrBa 1 X CBONCTBA,

XuMus B )KU3HH OOIIECTBA.

Ilpunyunst u ocovennocmu cooeprcanus Ilpozpammor:

MPUHLIMII CUCTEMAaTUYHOCTHU U TIOCJIEI0BATENIbHOCTH MPEANONAraeT BbIJICIIEHUE B U3y4aEMOM
MaTepuale BelyluX uael 1 Teopuil, BEICTpauBaHUE JIOTUYECKOM CUCTEMBI Kypca M y4eOHOro Marepuania
BHYTPH OJHOM IJ1aBbl, TeMbI. [IpUHIIUI CHCTEMHOCTH U MOCIIE0BATENBHOCTH 1103BOJISIET COXPAHUTH
COOTHOLIEHUE MEXAY TEOPETUUECKUMH MOJIOKEHUSIMHU U PAKTUUYECKOM cocTaBiisAolel Kypea. Peanusyercs
B [IOCJIEZIOBATEIBHOCTH TEOPHUHU, IPAKTUKU, KOHTPOJISL U CAMOKOHTPOJISI 00YYaroIMXCsl; IPUHLIKIT
HENPEepbIBHOCTH M03BOJISIET OPraHU30BbIBaTh 00yUEHHE C OOPON Ha 3HAHUS XUMUH, IOJIyUYEHHbIC Ha
CTYIEHSIX HayaJIbHOro OOIIEero 1 OCHOBHOI'O 0011ero 00pa3oBaHus, a TAK)Ke Ha )KU3HEHHBIH OMbIT
yuamuxcsa. Kpome Toro, 00Jbl1yI0 posib UTPAIOT 3HAHUS, CPOPMUPOBAHHBIE JPYTUM MIPEIMETHBIMU
o0acTAMM; MPUHIMUI JOCTYITHOCTH M UHIMBUYaJIN3allii CTPOUTCS Ha yueTe Y4eOHbIX BOZMOKHOCTEN
oOyyaromuxcs. [1o3BossieT BbIOpaTh ONTUMAIBHO YUEOHBINH MaTepHai, COOTBETCTBYIOIIUI BO3PACTHBIM,
(bU3NYEeCKUM, IICUXOJIOTMYECKUM U MHTEJIEKTYaIbHBIM OCOOCHHOCTAM o0yyaromuxcsa. OOyueHue
XUMHUYECKOMY CO/IEPKAHHIO OCTAETCSI IOCTYIHBIM, HO ITO3BOJISIET YMCTBEHHO U MHTEJIJIEKTYaJIbHO
pa3BUBaTh 00YyYarOIIMUXCS; IPUHLUIT BAPUATUBHOCTH B OpraHU3aluu o0pa3oBaTeIbHOM NeSTEIbHOCTH TaeT
BO3MO>KHOCTB JIJIS1 pa3JINYHbIX BAPUAHTOB pealIN3allui TEOPETUUYECKON U MPAKTUYECKOM YacTH Kypca,
UCX0/1 U3 00ECIIEYeHHOCTH Kypca MaTepranbHO- TEXHUYECKUM, HH()OPMAITMOHHBIM, METOINYECKUM
o0ecrnieueHrneM, 0COOEHHOCTSIMH pa3HbIX Py ydauuxcs B kiiacce. [1o3BossieT uckaTh KOHCTPYKTHBHbBIE
IIyTH OpraHU3aluu Y4eOHOH 1eATeIbHOCTH HE TOJIBKO YUUTENI0, HO U 00y4aroIUMCs; PUHIIMIT MUHUMAaKCca
B OpraHU3aIluKi 00pa30BaTENbHOM AeSATETbHOCTH MO3BOJISET 00YUaIOIIMMCSl OCBOMTH 0053aTENIbHYIO YacTh
pean3yeMoii mporpamMmsl. B To ke Bpems mporpamma aeT BO3MOKHOCTb Pa3BUTHIO TBOPUYECTBA,
MHTEJUIEKTa 00yJaluxcs 4yepe3 y4acTHe B IPOSKTHOMN JeATEIbHOCTH, UCCIIEA0BATENIbCKOM NeSITEIbHOCTH, B
pEIIeHNH 3a]1a4 MOBBIILIEHHOTO YPOBHS CIOXKHOCTH.

CucTeMHO — 1esTeTbHOCTHBIN 1MOAX0/1, peanu3yeMslii B [IporpamMme, no3sosser popMupoBaTh
JMYHOCTHBIE, METANPeAMETHBIE U MTPEIMETHbIE Pe3yIbTaThl, 0003HAYCHHBIE (heaepaTbHbIM
rocy/IapCTBEHHBIM 00pa30BaTeNbHbIM CTAaHAAPTOM B NpeAMETHOI o0actu « EcTecTBeHHBIE HAYKI C
Y4€TOM MHJIMBUIyaJIbHBIX OCOOCHHOCTEHN 00ydaromuxcsl.

MecTo B y4eOHOM ILIaHe

Ha ypoBHae cpeanero obmiero o0pa3oBaHust y4eOHBIHN (3JIEKTHBHBIN ) KYpC SBISETCS KYPCOM TI0
BBIOOPY OOyUaronuxcs B MpeAMETHOM o0actu «EcTecTBeHHbIE HAYKIY.



[IporpamMma yueOHOro (3JIEKTUBHOT0) Kypca «XMMHS B 3aa4axX U yIPaKHEHUAX» pacCUMTaHa Ha
68 ydeOHBIX YacOB, HA M3YYCHHE Kypca B KaXKJIOM KJIacce MpearnoaraeTcs BbaeauTh 1o 34 yacos (1 gac B
Hezento, 34 yueOHbIE HEJIeNH).

TpeboBaHust K YPOBHIO IOATOTOBKH BBIITYCKHUKOB

B pesynbprare nzyueHus 31eKTUBHOIO NPEAMETA YUEHUK JI0JDKEH 3HATh/IIOHUMAThH

Baxxneilne XxuMuyecKue MOHATHS: BEIIECTBO, XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB
¥ MOJIEKYJI, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00bEM, FIEKTPOIUTHYECKAs TUCCOLUALINS, TUAPOIIU3,
AJIEKTPOJIN3, TETIOBOM 3(h(PEeKT peakuuu, SHTAIBINS, TEIUIOTa 00pa30BaHuUs, XUMHUUYECKOE pPaBHOBECHE,
KOHCTaHTa paBHOBECHSI, YTICPOAHBIN CKeNeT, GyHKIIMOHAIbHAs TPYIINa, TOMOJIOTHS, CTPYKTYpHAas U
MIPOCTPAHCTBEHHAS] U30MEPHS;

OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAHEHHS MacChl BEIIECTB, IEPUOANYECKUIN 3aKOH, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo, 3akoH ['ecca, 3akOH A€HCTBYIOLIMX MAacC B KUHETUKE U
TepMoauHamuke; Kinaccudukanuio 1 HOMEHKIIATypy: HEOpraHM4eCKUX U OPraHu4eCKUX COeTMHEHU;

Ymerb

HaspiBarh: n3yudeHHbIE BEUIECTBA 10 «TPUBHAIIBHONY» U MEXIYHAPOIHOW HOMEHKIIATYPE;

Ornpenenarh: BAJICHTHOCTb U CTENIEHb OKUCIICHUS XUMHUYECKUX DJIEMEHTOB, XapaKTep CPe/Ibl B BOJHBIX
pacTBOpax, OKUCIUTENb U BOCCTAHOBUTEIIb, HAIIPABJICHUE CMELICHUSI PAaBHOBECHUSI 1101 BIUSHUEM
pa3IMYHbIX (HaKTOPOB, U30MEPHI M TOMOJIOTH, IPUHA/IJICKHOCTH BEIIECTB K PA3IMYHBIM KJIacCcaM
OPraHNYeCKUX COCTUHECHUM;

[IpoBOAUTH pacyeThl 110 XUMUYECKUM (HhOpMyJIaM U ypaBHEHUSIM PEaKIIUii;

OcCyIIEeCTBIATh CAMOCTOSITEIbHBIN MOUCK XMMUYECKOH HH(POPMAIUH C UCIIOIB30BaHUEM PA3IHUHBIX
MCTOYHUKOB (CIPAaBOYHBIX, HAYYHBIX ¥ HAYYHO-TIOMYJISAPHBIX U3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UnTtepHera).

IInanupyemsle pe3yJibTaThl

[Inanupyemble pe3yabTaThl OCBOEHHS MPOTrpaMMbl yUeOHOTO (3JIEKTUBHOI0) Kypca YTOUHSIOT U
KOHKPETH3UPYIOT 00111ee TOHUMaHUE IMNYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB KakK C
MO3ULIMN OpraHU3alMM UX JOCTHKEHHs B 00pa30BaTeNIbHON JESITeIbHOCTH, TaK U C MO3UIMHA OLIEHKU
JOCTUKEHMSI TUX PE3YJIBTATOB.

Pe3synbTaTsl n3yueHus: yueOHOro (3J€KTUBHOT0) Kypca 10 BbIOOpY 00yUaronmxcs JOHKHBI OTPaXKaTh:

pa3BUTHE JIMYHOCTH O0YYaAIOIIMXCSI CPEACTBAMHU MIPEIaraeMoro Jiisi U3yuyeHus: yueOHOro
npeaMera, Kypca: pa3BUTHe oOIIel KyJIbTypbl 00y4aroImuxcs, UX MUPOBO33pEHHs, IEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK, Pa3BUTHE MO3HABATEIbHBIX, PETYISTUBHBIX 1 KOMMYHUKAaTUBHBIX CIOCOOHOCTEH,
TOTOBHOCTHU U CIIOCOOHOCTH K CaMOPa3BUTHIO M MPOPECCUOHATBHOMY CaMOOTIPEIETICHUIO; OBJIaJICHUE
CUCTEMAaTUYECKUMU 3HAHUSAMU U IPUOOPETEHUE OIbITa OCYIIECTBICHHUS

1es1eco00pa3Hol U pe3yNbTaTUBHOM JeSITeIbHOCTH; Pa3BUTHE CIIOCOOHOCTH K HEPEPHIBHOMY
caM000pa30BaHMIO, OBJIAJICHUIO KIIIOYEBBIMH

KOMITETEHTHOCTSIMHU, COCTABJISIIOIIMMU OCHOBY YMEHHUSI:

CaMOCTOSITEIbHOMY ITPUOOPETEHUIO U UHTETPALIMY 3HAHUN, KOMMYHUKAIIUU U COTPYIHUYECTBY,
3G HEKTUBHOMY PELICHHIO (pa3pelIeHu o) MpodieM, 0CO3HAHHOMY MCIOJIb30BaHUI0 MH()OPMAITMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH, CAMOOPTaHU3ALMU U CAaMOPETYJIISIHNN; 00eCIieYeHHe aKkaieMUIeCKOM
MOOWJIBHOCTHU U (WJIH) BO3MOKHOCTH TIO/IJIEPKUBAThH

n30paHHOE HanpaBieHne 00pa3oBaHus; odecreueHrne npodeccCuoHaITbHOM OpUEeHTAUN
00ydaromuxcsl.

IInanupyemvie nuunocmmuvie pesyrbmamut JINUHOCTHBIE PE3YJIBTATHI BKIKOYAOT:

POCCHUHCKYIO IPa)KAaHCKYIO0 UJIEHTHUHOCTh (MAeHTUUKAIMS ce0s B KauecTBe rpakaanuHa Poccun,
rOP/OCTh 32 JOCTHXKEHUS PYCCKUX YUCHBIX, 32 PYCCKYIO HayKy, OCO3HAHHE U OLIYIIEHUE JINYHOCTHOU
COIIPUYACTHOCTH CyAbOe poccuiickoro Hapoaa). OCo3HaHHOE, YBAKUTEIbHOE U JOOPOKENIaTeIbHOE



OTHOILIEHUE K UCTOPHUH, KYJIbTYPE, PEIUTHH, TPAAULIMAM, S3bIKaM, LICHHOCTAM HapoaoB Poccun n HapoioB
MHpA;
c(OPMHPOBAHHOCTH IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOM MPaKTUKH; C(HOPMUPOBAHHOCTH LIEHHOCTH 310pPOBOTO U
6e3omacHoro oopasa >K1U3HH;
WHIUBUAYATbHAS U KOJUIEKTHBHAS 0€30MaCHOCTh B UPE3BbIYaMHBIX CUTYaLUsAX; CPOPMUPOBAHHOCTD
OCHOB JKOJIOTMYECKOU KyJbTYpbl, = COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJIEHUS; OCBOEHHOCTh COLIMATIbHBIX HOPM, ITPaBUII
MOBE/ICHUS, POsiei U (hOpM COLIMATILHOM KU3HU
B IpyMIax U cOOOIIECTBaX; OCO3HAHHOE, YBAKUTEIBHOE U JOOPOXKENaTeIbHOE OTHOIICHUE K APYTOMY
4eJI0BEKY, €M0 MHEHUIO, MUPOBO33PEHUIO, KYJIBTYPE, SI3bIKY, BEPE, IPAKIAHCKON 1103ULIMU. [ OTOBHOCTD U
CIIOCOOHOCTH BECTH JIMAJIOT C IPYTUMHU JIFOJbMH U IOCTUTATh B HEM B3aMMOIIOHUMAHUS; Pa3BUTOE
MOpajIbHOE CO3HAHUE U KOMIETEHTHOCTh B PELICHUH MOPAJIbHBIX MPOOJIEM Ha OCHOBE JTMUHOCTHOTO
BbIOOPA, (hOpMUPOBaHHE HPABCTBEHHBIX YyBCTB U HPABCTBEHHOT'O IMOBEACHMSI, OCO3HAHHOTO U
OTBETCTBEHHOT'0 OTHOIIEHHS K COOCTBEHHBIM MOCTYIKAaM; 3CTETUYECKOE, SMOLIMOHAIBHO-IICHHOCTHOE
BUJICHHE OKPY’KAIOIIET0 MHUPA; CIIOCOOHOCTh K SMOLIMOHATBHO-IIECHHOCTHOMY OCBOEHHIO MHPA.
IInanupyemvie memanpeomemuwle pe3yibmamol
MeTtanpeameTHble pe3yabTaThl BKIIOYAIOT TPU TPYIINbI YHUBEPCATBHBIX YUEOHBIX NEHCTBUI.
Pecynamusnvle ynusepcanvuvie yuebnvle oeticmeus
CaMOCTOSITENILHO ONPENIENISTh 1IE€IH, 3a/1aBaTh IapaMeTPbl U KPUTEPUH, 110 KOTOPHIM MOKHO
ONPEJEINTh, UTO 1I€JIb IOCTUTHYTA; OLIEHUBATH BO3MOKHBIE MTOCIIEICTBUS IOCTUKEHUS TOCTABICHHOM L1eJn
B JICSITENIbHOCTH, COOCTBEHHOM KU3HU U JKU3HHU OKPYXKAIOUINX JTI0AEH, OCHOBBIBAsICh HA
COOOpaKEHMSIX 3TUKU U MOPAJIH; CTABUTH U (JOPMYJIMPOBATH COOCTBEHHBIE 32,1241 B
00pa30BaTeNbHON IEATEITBHOCTH U
KU3HEHHBIX CUTYAlMIX; OLEHUBATh PECYPCHI, B TOM YHCIIE BpEMS U JpYrue HeMaTepHallbHbIE
pecypcbl,
HE0OXOUMBIE [Tl JOCTUKEHUS! IIOCTaBICHHOM 11eJI1; BEIOUPATh MyTh JTOCTHIKEHUS LENH,
IUTAaHUPOBATh pElIeHNE TOCTAaBJICHHBIX 3a/a4,
ONITUMU3HUPYS MaTepUalIbHble U HeMaTepHallbHbIE 3aTPaThl; OPraHU30BBIBATh () (HEKTUBHBINA MOUCK
pecypcoB, HEOOXOAUMBIX JUISl JOCTHXKEHUS
ITIOCTABJIEHHOM LIEJIN; CONTOCTABIIITH MOJYYEHHBINA PE3YNIbTAT IEATEIBHOCTH C IIOCTABJICHHOM 3apaHee
LETIBIO.
Ilo3nasamenvHule yHugepcaivhvie yuebHvle 0eticmeus
UCKaTh U HAXOJUTh 0000IIEHHBIE CLIOCOOBI PELICHUS 3a/]ay, B TOM YHCJIE, OCYIIECTBIAThH
pa3BepHYTHII MHPOPMAIIMOHHBIN MOKCK U CTAaBUTh HA €r0 OCHOBE HOBbIE (yueOHbIE U
[I03HABATENbHbIE) 3a/1a4M; KPUTUYECKU OLIEHWBATh U MHTEPIPETUPOBATh HH(OPMALIMIO C PA3HBIX MO3UILINHI,
pacro3HaBaTh U (GUKCUPOBATH IPOTUBOPEUHSI B MHPOPMALIMOHHBIX UICTOUHUKAX; UCIOIb30BATh
pa3IMYHbIE MOAEIBHO-CXEMAaTUUECKHUE CPENICTBA JIs IPEJICTABICHUS CYIIECTBEHHBIX CBA3E€M U OTHOIIEHUH,
a TaKKe MPOTUBOPEUUHl, BHISIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHUKAX; HAXOIUTh U IPUBOIUTH
KPUTHYECKHE APIYMEHTHI B OTHOIIEHUH JEHCTBUM U CYKIEHHUH IPYTroro; ClIOKOMHO U pa3yMHO OTHOCUTBCS
K KpUTHMYECKUM 3aMEYaHUsIM B OTHOUIEHUH COOCTBEHHOI'O CYX/IEHUS, pacCMaTpUBaTh UX KaK pPecypc
COOCTBEHHOTO PAa3BUTHS; BEIXOIUTH 38 PAMKH YU4€OHOTO MpeIMeTa U OCYIIECTBIATH LIeJICHAPABICHHBIH
MTOMCK
BO3MOXKHOCTEH JIJIs IIMPOKOT0 MEPeHOca CPeACTB U CIIOCOOOB JIEHCTBUS; BEICTPAaUBATh
WH/IMBUYaIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO, YUUTHIBAsK OTPAaHUYEHUS CO CTOPOHBI IPYTUX
YYaCTHUKOB U PECYpPCHBIE OTPAaHUYEHUS; MEHATD U YACPKUBATh pa3HbIE MO3UIIMH B T0O3HABATEILHON
NEeSATEIbHOCTH.
Kommynuxamusnule ynugepcanvhwie yuebnvle Oeticmeus OCyIIECTBIAT ASTOBYI0 KOMMYHUKALIUIO
KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMHU (KaK BHYTpH 00pa30BaTEIHLHOM OpraHU3aIliy, TaK U 3a e
npeaenamu), moAOupaTe MapTHEPOB IS 1€T0BOM KOMMYHUKAIIUH UCXO/s U3 COOOpaskeHH



Pe3yJIbTATUBHOCTU B3aUMOJEHUCTBUS, a HE IMUHBIX CUMIATHI; IPU OCYILECTBIECHUH IPYNIIOBONH pabOThI
OBITh KaK pyKOBOJUTEIIEM, TaK ¥ YWIEHOM KOMaH/Ibl B Pa3HbIX POJIAX (F€HEpaTop UAeH, KpUTHK,
UCIIOJIHUTEIb, BBICTYNAIOIINM, SKCIIEPT U T.1.);

KOOPJMHHUPOBATh U BBIIOJIHATE padOTy B YCIOBUSIX PEaIbHOT0, BUPTYaJIbHOIO U

KOMOHMHUPOBAaHHOI'O B3aUMOEHCTBUS; pa3BEPHYTO, IOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C
UCIOJIb30BaHUEM

aJIeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB; PACIIO3HABATh KOH(IUKTOTCHHBIE
CUTYaIllU{ U MPEeIOTBpAIATh KOH(MIMKTHI 10 UX aKTUBHOMU (ha3bl, BEICTPAUBATh JICIOBYIO U
00pa3oBaTeNbHYI0 KOMMYHUKALHMIO, H30€eras JMYHOCTHBIX OLIEHOUYHBIX CYXKIAECHUH.

IInanupyemvie npeomemmusvie pe3yiomanol

B pesynbrare 00ydenus no IlporpamMme yueGHOTO (3JEKTHBHOTO) Kypca « XUMHUS: TEOpHUs U
[IPAKTUKa» 00y4YAIOIINICS HAYYUTCH:

MIOHMMAaHMIO NPEeIMETa, KIFOUEBbIX TEOPUH U MOJIOKEHHH, COCTABIIAIOUINX MPeAMET « XUMUSDY, YTO
obecreynBaeTcs MOCPEACTBOM MOJEIMPOBAHUS U TIOCTAHOBKHU NMPOOJIEMHBIX BOIIPOCOB, XapaKTE€PHBIX AJIS
npeameTHoi obiactu «EcrecTBeHHbIE HAyKI»; YMEHHUE PeliaTh OCHOBHBIC MPAKTUUECKUE 33/1a4H,
XapaKTepHbIE AJIs1 UCIIOJIb30BaHUs

METOJ0B U MHCTPYMEHTapus peaMera « XuMus»; GOpMHUPOBAHNE MEKIPEAMETHBIX CBSA3EH C
APYTUMH 00JaCTSAMU 3HAHMSL.

OO0yyaromuiics MOJYYHT BO3MOKHOCTh HAYYUTHCS: OBJIA/IETh KIIOUEBbIMU MTOHATHSAMU U
3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS HAyKa XUMHUsI, PACIIO3HaBAHUE COOTBETCTBYIOIMX €M IPU3HAKOB
U B3aUMOCBsI3€H, CIIOCOOHOCTb JIEMOHCTPUPOBATh PA3JIMYHbIE TOJIXOAbI K U3YUECHUIO SBJICHUH, XapaKTEePHBIX
U1 U3y4aeMoi HayKu XUMHM; YMEHHUE pelllaTh KaKk HEKOTOpbIE MPAKTUUECKUE, TaK 1 OCHOBHBIE
TEOPETUYECKHE 3a/1a4H,

XapaKTepHbIE AJI UCIOJIb30BaHUS METOJI0OB U MHCTPYMEHTApUsl XUMUH; HAJTMYKE MIPEICTABICHUM O
XMMHUU KaK 1eI0CTHON Teopuu (COBOKYITHOCTH TE€OPHii), 00

OCHOBHBIX CBSI3AX C UHBIMU CMEXKHBIMH 00J1aCTIMU 3HAHUH.

MarepuanbHO-TeXHUYECKOE oOecrieueHne KaOuHeTa XUMUHU

HarypajbHble 00bEeKTBI

HatypanbHble 00bEKThI, BKIIOYAIOT B ce0s1 KOJUIEKIIMM MHUHEPAJIOB U TOPHBIX MOPOJI, METAJIOB U
CIJIaBOB, OKCHJIOB, KUCJIOT, OCHOBaHH, COJIeH, B TOM YHCIIE U MUHEPAJIbHBIX YA0OpEHUil, a TaKkxKe
KOJUIEKIIMM OpPTraHUYECKUX BEIIEeCTB U MaTepuanos, npexycMoTpeHHbIX PI'OC («HedTs 1 npoaykThl €€
nepepadboTkn», « KaMeHHBIN yroib U MpoayKThl KOKCOXUMUYECKOTO MMPOU3BOJICTBAY, «BosokHay,
«[Inactmacce» U T. 1. O3HaKOMIIEHHE ¢ 00pa3laMH HCXOAHBIX BEIIECTB U TOTOBBIX M3EIHI MO3BOJISET
MOJIyYUTh HATJIsIHbIE IPEACTaBICHUs 00 3TUX MaTepHallaX, UX BHEIIHEM BHJIE, a TAK)XKE O HEKOTOPBIX
¢u3nuecKnx cBOMCTBaX. 3HAUNUTEIbHbIE YUEOHO- I03HABATEIbHBIE BOZMOXKHOCTH UMEIOT KOJUIEKIIUH,
M3rOTOBJIEHHBIE CAMUMHM 0OydaromumMucs. [IpenmMeTs! Ui Takux KOJIEKIUN COOUPAIOTCSI BO BpeMst
9KCKYPCHH U APYTUX BHEYPOUHBIX 3aHATUH.

Konnexknuu ncnomip3yoT TOJABKO U1 O3HAKOMIIEHHUS! 00YYaroIUXCsl C BHEITHUM BUAOM U
(u3MYECKUMHU CBOMCTBAMM Pa3IMYHbIX BEUIECTB U MaTepuasoB. [ljig MpoBeIeHUs] XUMUYECKUX OMBITOB
KOJUIEKIIMU UCIIOJIb30BaTh HEJb3I.

XuMHuYecKHe peakTHBbI 1 MATEPHAJIbI

ObparieHrie co MHOTUMH BeIIECTBaMH TpeOyeT CTPOroro coOII0I€HUS PABHIT TEXHUKH
0€30MacHOCTH, 0COOEHHO IIPH BHIIOJHEHUH ONBITOB CAMUMHU 00y4JaromumMucs. Bee HeoOxoaumbie Mepbl
MPEIOCTOPOKHOCTU YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTaX U MHCTPYKIUAX, & TAKXKE B

MOCOOUSAX [T yuuTeneil XUMHH.

Bce peakTuBBl 1 MaTepuabl, HyXHbIE AJI IPOBEIEHUS IEMOHCTPALIMOHHOIO U YYEHUUECKOI O
9KCIIEPUMEHTA, TIOCTABJISAIOTCS B 0011e00pa3oBaTeIbHbIe OpraHU3aliy LIEHTPAJIM30BaHHO B BHUJIE 3apaHee
YKOMIUIEKTOBaHHBIX Ha0opoB. [Tpu HeoOxonuMocT MpHOOPETEHNUs AOMOIHU- TEBHBIX PEAKTUBOB U
MaTepUasoB cieayeT o0pallaTbes B ClielnalIn3upOBaHHbIe Mara3uHbl.

Hudposbie 1adopaTopuu U JATYMKOBBIE CHCTEMBI.



B ocHOBY 00pazoBarenbHON TPOrpaMMBbI 3AJI0KEHO MPUMEHEHHE IU(PPOBHIX JIA00PATOPHH,
MOCTaBJIsIEMBIX B paMKax peanu3anuu (penepanpHoit mporpamMMbl «Touka pocra». TemaTuka
MPEITIOKEHHBIX YKCIIEPUMEHTOB, KOJTUYECTBEHHBIX OMBITOB COOTBETCTBYET CTPYKTYPE MPUMEPHOMN
00pa3zoBaTeNbHON POTrPaMMBI IO XMMHUH, coiepkanuio deaepabHOro rocyJapCTBEHHOTO
obpazoBarenbHoro crangapra (PI'OC) cpennero (MoaIHOTO) 00IIETO 0OOpa30BaHUS.

MHoroeTHss MPaKTHKA UCIOIb30BAaHUS XUMUYECKUX MPUOOPOB, I POBOI 1aOOpaTOPHUH B IIKOJIE
M0Ka3aJia, YTO COBPEMEHHBIE TEXHUUECKUE CPEJICTBA 0OYUECHHUSI HOBOTO MTOKOJICHUS TIO3BOJISIFOT JOOUTHCS
BBICOKOT'O YPOBHSI YCBOEHUS Y4eOHOTO MaTepHaia, yCTOWYMBOIO pPOCTa IIO3HABATEIILHOTO HHTEpeca
IIKOJIbHUKOB, T .€ . IPEOJI0JIETh T€ MPOOIEMBbI, O KOTOPHIX TaK MHOT'O TOBOPSIT, KOT/Ia PeUb 3aXOJIUT O
COBPEMEHHOM ILIKOJIbBHOM XHUMHUYECKOM 00pa30BaHUU .

Xumuyeckas J1adopaTopHasi Mocyaa, annapaTsl U NPuOOpPbI

XuMuueckasi Iocyaa MoApa3AeNsieTCs Ha JBE TPYIIIBL: JIJIsl BBITOJIHEHUS OMBITOB 00YYAOIIIMMHUCS U
JUISL IEMOHCTPALIMOHHBIX OIIBITOB.

[Tpubopsl, anmaparsl 1 yCTAHOBKH, UCIIOJIb3yEeMbIe Ha ypOKaxX XUMHUH B 7—9 Kiaccax,
KJIACCU(UITUPYIOT HAa OCHOBE MPOTEKAOIINX B HUX (U3HUYECKUX U XUMHUECKHUX TPOIECCOB C YUaCTHEM
BEIIECTB, HAXOSIIMXCS B PA3HBIX arperaTHBIX COCTOSTHHSIX:

1) puOOPHI 1715 paboThI € ra3aMu — MOJy4YeHHe, coOUpaHue, OUUCTKA, CYIIKa, OTJIOIMICHHE
ra3oB; peaklyi MeX1y OTOKAMU ra30B; PEaKIIUU MEXKIY ra3aMH B SJICKTPUUYECKOM pa3psjie ; PeaKiuu
MEXJTy Ta3aMH IIPH MOBHIIICHHOM JIaBJICHUM;

2) anmapaThl U TPUOOPHI VISl ONIBITOB C KUIKUMHU U TBEPIBIMU BEIIECTBAMH — TIEPETOHKA,
buIbTpOBaHNE, KPUCTAIIU3ALMS; TPOBECHUE PEAKIIUN MEX Ty TBEPABIM BEIIECTBOM H KUIKOCTHIO,
KHUJKOCTBIO U KHUAKOCTBIO, TBEPILIMH BEIIECTBAMHU.

3) naTarku pH, 351eKTpOnpOBOIHOCTH, TEMIIEPATYPHI U JP.

BHe 310i1 kiaccudukanmm HaxoauTes yueOHas anmapartypa, npeJHasHaueHHAas! U1 U3y9eHUs
TEOPETUYECKIX BOIIPOCOB XUMUU: JISl AEMOHCTPAIIUHU 3JIEKTPOIIPOBOTHOCTH PACTBOPOB U JIBH)KEHUSI HOHOB
B AJICKTPUYECKOM I10JI€, JJIS1 U3YUEHUS CKOPOCTU XUMUYECKON PEaKIIUi U XUMHUYECKOTO PaBHOBECHS,
AJIEKTPOJIN3a, IEPErOHKU HEDTHU U T. II.

BcenomoratenbHyI0 posib UTpatoT U3MEPUTEIbHBIE U HarpeBaTeIbHbIe TPUOOPHI, pa3IyuHbIe
MPUCTIOCOOICHHMS JIJIsl BBITTOJIHEHUS OTIBITOB.

Moaean

OOBbeKkTaMu MOJICTTUPOBAHUS B XHMHH SIBIISTFOTCS] aTOMBI, MOJICKYJIbI, KPUCTAILIBI, 3aBOJICKUE
ammapaThel, a TAK)Ke XUMUYECKHE MPOIIECChl. B mpemnojaBaHuy XUMUW UCTIONB3YIOT MOJICITH
KPUCTAINTMYECKHUX PEIETOK anmasa, rpaduTta, cepsl, pochopa, okcuaa yrnepona(lV), nona, xxenesa, meau,
MAarHusi, MOJIETTH KPUCTAJUIMYECKUX PEIIETOK BaXKHEUIIINX MPEACTaBUTENIEH KIIaCCOB OPraHUIECKUX
COEMHEHHIA.

Brinyckatorcss Habopbl MoJiesiel aTOMOB JJIsl COCTaBJIEHUS IIapOCTEPKHEBBIX MOIEIEH MOJIEKYJI, B
IIEPBYIO OYEpEab, OPraHMUYECKUX COCTUHEHU.

Y4eOHbIe MOCOOHS HA MEYATHOH OCHOBE

B npouiecce o0yueHuss XUMHUU UCHIOJIB3YIOT CIEAYIOIINE TaOIUIBI TOCTOSHHOTO SKCIIOHUPOBAHMUS
«Ilepuonnyeckas cucreMa xumuueckux s3nemeHToB Jl. . Menneneesa», « Tabnuia pacTBOPUMOCTH KUCIIOT,
OCHOBAHUU U coNei», « DMEKTPOXUMHUUCCKUNA Psi/I HAIPSDKEHUN MeTall- JIOBY», « BaJeHTHBIE COCTOSIHUS aToMa
yraepoaa», «[IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOSHUE MOJIEKYJT OPTaHUYECKUX COSAMHEHUN» H JIP.

JI71st opraHu3anuu caMoOCTOSITEIbHON PabO0ThI 00yUYaIOIMXCs Ha yPOKaxX UCIONIB3YIOT Pa3HOOOpa3HbIE
TUIAKTUYECKHE MaTepUalIbl: TETPAIU Ha TIEYaTHOW OCHOBE HUIM OT/ACNIbHBIE paO0YHne JINCTHl — WHCTPYKIIUH,
KapTOUYKHU C 3aJJaHUSIMH Pa3HOHN CTETIEHU TPYAHOCTH JJIsl U3y4YEHHUs HOBOTO MaTepuasa, CaMOIPOBEPKHU U
KOHTPOJISI 3HAHHIA.

JKPaHHO-3BYKOBbIE CpPeIcTBa 00y4eHHs

K skpaHHO-3BYKOBBIM CpEICTBAM OOYUYCHHS OTHOCST TaKHUe MTOCOOMS, KOTOPHIE MOTYT OBIThH
BOCIIPHHSTHI C TOMOIIBIO 3pEHUS B CIyXa. DTO KHHOPUIBMBI, KHHO(PparMeHThI, TuaduIbMbI, THATIO3UTHBEI



(cnmaiiabl), eIMHUYHBIE TpaHCcapaHTh! A1 rpadonpoektopa. Cepun TpaHCIAPAaHTOB MO3BOJISIOT
MMUTHUPOBATH JBIKEHHE MYTEM MOCIIEI0BATEIBHOIO HANIOKEHHSI OHOTO TPaHCIapaHTa Ha APYTOil.

Texnn4ueckue cpencrsa odyuenusi (TCO)

BosIbIIMHCTBO TEXHUYECKHUX CPEICTB O0YUYEeHHUS HE pa3padaTbIBasOCh CHEIMAIBHO IS IIKOJIBL, &
M3HAYAJIbHO CITY>KUJIO JUIS ITepeiadl 1 00paboTKU HH(OPMALIUU: 3TO PA3IMYHOTO POJIa MIPOEKTOPHI,
TEJIeBU30PbI, KOMITBIOTEPHI U T. 1. B yueOHO-BOCTIUTATEIHLHOM MPOLIECCE KOMITBIOTEP MOKET
MCTOJIB30BATHCS JUISI PEILICHHS 3a/1a4 HAYYHOH OpraHu3aluu Tpy1a YIUTEIs.

[Tpu ucnonbp30BaHUM TEXHUYECKUX CPEICTB OOYUCHHUS CIIEAYeT YUUTHIBATH BPEMEHHbIE OTPaHUYCHUS,
Hanaraemble CanutapasiMu npaBuiamu 1 Hopmamu (CanlluH). HenpepbiBHas mpoaomKUTEbHOCT
JI€MOHCTpPALIMK BUICOMATEPHAIIOB Ha TEJICBU3MOHHOM dKpaHe U Ha OOJIBIIOM SKpaHe C UCII0JIb30BAaHUEM
MYJBTUMEUIHOTO MPOEKTOpa HE JOJDKHA MPEBHIATh Ut oOydatonuxcs B X - XI kinaccax Ha ypoke 30
MuH Takoe e orpaHUYeHHE PAaCIPOCTPAHAETCS Ha HEMPEPHIBHOE MCIIOJIb30BAaHIE HHTEPAKTUBHOM TOCKH U
Ha HEeMpepbIBHYIO padoTy 00yyaronuxcs Ha IepCOHAIbHOM KOMITbIoTepe. PazMeniate HHTEpaKTUBHYIO
JIOCKY CJIeTyeT TakXKe Kak U OObIUHYIO: Ha TOH )K€ BbICOTE, 0OecreunBasi Ipu 3TOM paBHOMEPHOE
ocsenienue. Korna nocka He ucnonb3yeTcs, €€ Heo0X0AUMO OTKII0UYaTh. st mpoUIakTUKH yTOMIICHUS
rj1a3 B y4eOHBIN MpOoIecc HEOOXOMMO BKIIIOUATh PAa3IMYHbIC BUIBI JSSTEILHOCTH, BKIIOYAs CIICIUATBHYIO
TUMHACTUKY IS TJ1a3.

OobopynoBanue kabuHeTa XUMUH

Kabuner XxuMum 10JKeH ObITh 000pyIOBaH CHEIMATBHBIM IEMOHCTPAIIMOHHBIM CTOJIOM. J{71st
o0ecrieYeHus JIydlieid BUANMOCTH JeMOHCTPAIIMOHHBIN CTOJ pEKOMEH/IyeTCsl YCTaHABIMBAThH HA MOIUYM.

B xabuHeTax XMMHH YCTaHABIMBAIOT IBYXMECTHBIE YUEHUYECKHE Ta00PATOPHBIE CTOJBI.
Y4eHuueckue CTobl JOKHBI HMETh MMOKPBITUE, YCTOWYMBOE K IEHCTBUIO arpECCUBHBIX XUMUYECKUX
BEIIECTB, U 3alIUTHBIE OOPTUKU IO HApY>KHOMY Kpato. KaOnHeTs XuMun 000pyIyrOT BBITSDKHBIMU
mKagaMu, pacroI0KEHHBIMU Y HApY>KHOM CTEHBI BO3JIE CTOJIa yuuTels. J{ist mpoBeaeHus 1adopaTopHbIX
OTIBITOB HCIOJIb3YIOT TOJIBKO MUHHU-CIIUPTOBKH.

Y4eOHble JOCKH TOJKHBI ObITH U3TOTOBJICHBI U3 MAaTEPUAIOB, UMEIOIINX BBICOKYIO ar€3HIO C
MaTepHallaMH, UCTIOIb3YEMBIMH JIJIsl TAChMa, XOPOIIIO OYHIIATHCS BIAXHON T'yOKOH, OBITh H3HOCOCTOWKHUMH,
MMETh TEMHO-3€JIEHBIN I[BET U aHTUOJIMKOBOE MOKPHITHE. YUeOHbIE TIOCKH 000pYAYIOT COPUTaMH, KOTOPHIE
JOJDKHBI IPUKPEIUIATHCS K cTeHe Ha 0,3 M BBbIIIe BEPXHET0 Kpasi IOCKH U BBICTYIIAaTh BIEPEN Ha pacCTOSTHHE
0,6 M.

J11st MaKCUMaTbHOTO MCIIONTb30BaHMS JTHEBHOTO CBETA M PABHOMEPHOT'O OCBEIICHHUS yUeOHBIX
MOMEMICHUH HE CIIeyeT pa3MellaTh Ha OJJOKOHHUKAX IMUPOKOIMCTHBIE PACTEHUS, CHUKAIOIIUE YPOBEHb
€CTECTBEHHOT'0 OCBeIlleHUs. BbicoTa pacTeHuil He 10/ KHA MPEBbILATh 1S cM (0T moioKoHHUKA). PacTenus
1es1ecoo0pa3Ho pa3MenaTh B IEPEHOCHBIX IBETOYHUIIAX BBICOTOW 65—70 cM OT mojia UM MOIBECHBIX
KallIo B MPOCTEHKAX MEKIY OKHAMHU.

Jnist oTAETKY y4eOHBIX MOMEIICHUH UCTIONB3YIOT MaTepHajbl M KPACKH, CO3AAIONINE MAaTOBYIO
MOBEPXHOCTh. J[J1s1 cTeH yueOHbIX OMEIEHUH cIelyeT UCI0JIb30BaTh CBETIIbIE TOHA XKEITOro, 0€XKEBOTO,
PO30BOr0, 3eJ1EHOr0, FOIy00T0 1IBETOB; JUIs IBEpei, OKOHHBIX paM — OeJIbIi I[BET.

Kabuner XuMum 10KeH OBITh OCHAIIEH XOJIOJHBIM U TOPSTYMM BOJIOCHA0KEHHEM U KaHATTU3aIHEH.

B kabunere XumMun 00s3aTeNBHO TOJDKHA OBITh aliTeuKa, COCTaB KOTOPOH YTBEPKIAETCSI MECTHBIMH
OpraHamH ynpaBJIeHUS.
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KasiengapHo-remarnuyeckoe mianuposanme jekrusa 10 kiace 34 yaca (1 yac B Hege110)

Ne | HaumeHnoBaHue TeMBI DJIEMEHT COJIEPKAHUS

n/n

1 Bgenenue. Posib 1 MeCTO pacueTHBIX 3a/1a4 B CUCTEME VYcnoBHbIe 0003HAYEHN S, HA3BAHUS U €UHULIBI U3MEPEHUS
OoOyYeHHS] XUMHUH U MTPAKTUYECKON ®KU3HU. TUMI 3a1a4. | PU3U-YECKUX BEJIIMYMH, UX B3aUMOCBS3b. [[pubnnxkeHHbIe

BBIYUCJICHUS, PABUJIA OKPYTJICHUS.

2 | Beruncnenus ¢ uCnoyib30BaHUEM MOHATHH «KoJmdecTBO | OOIIHMe peKOMEHIAINN K PEIICHUIO U OPOPMIICHUIO PACUCTHBIX
BEILIECTBAY, «YUCI0 ABOraJipo», MOJIIPHAsI Macca, MOJISIp- | 3a/lady. AHaIIM3 XUMUYECKOW 3a/1a4H.

HBI 00bEM.

3 Y cranoBieHue NpocTeiIeit (opMyIibl BEECTBA MO Mac- | XUMHUYECKUEe (DOPMYJIIbI: MPOCTEHIIas (SMIUPUIECKast), MOJIEKY-
COBBIM JIOJISIM 3JIEMEHTOB € UCIIOJIB30BaHUEM asipHasi (MICTUHHASL, OpyTTO-hopMya),rpapudeckas, CTpPyKTyp-
a0COIOTHON M OTHOCUTEIHHOM MJIOTHOCTH BELIECTBA. Hast, AeKTpoHHAs. (Du2,Dsosn.,Do2,D N2 u n1p.) BeiBoa dopmyssi

BELIECTBA HA OCHOBE MACCOBOM JI0JIM AJIEMEHTA, OTHOCUTEIbHOMN
IUIOTHOCTH TIO JPYTOMY Ta3y, Macce, 00bemy obieit hopmyrie
TOMOJIOTMYECKOTO PsAJia OPTAaHUYECKUX COEAUHEHUMN.

4 | BeiBog (popMyIibl BEUIECTBA MO OTHOCUTEIBHON BriBo1 hopMyIIBI BeliecTBa MO0 KOJIMYECTBY BEIIECTBA
IUIOTHOCTH U Macce (00beMy MJIM KOJIMYECTBY) MPOAYKTOB | IPOIYKTOB Cropanus, oouel (opmysie TOMOJIOTHYECKOro psijia
CrOpaHusl. OpraHUYECKUX COCTMHEHUMN.

3) N30Meprs 1 HOMEHKIIATYpa OPraHUYEeCKUX COCMHEHN | Buabl n3oMepun: mpoCTpaHCTBEHHAs U CTpyKTypHas. [Ipoctpan-




Ypoxk-ynpaxxHeHue 1o oTpadOTKe HAaBBIKOB COCTABJICHUS
M30MEPOB U X Ha3BaHUU

CTBEHHAs u3omepus u e€ Buabl. HomeHknatypa: TpuBuanibHas,
coBpemeHHas. [IpaBuna cucTeMaTH4eCKOM HOMEHKIIATYPBI.

7 Ypok-yrpaxHeHHE TI0 0TpabOTKe HABBIKOB cocTaBieHus | Hammcanue cTpykTypHBIX (popMyI1 H30MEpOB
W30MEPOB M UX HA3BAHUM
8 Brruncnenns maccol (KoaudecTBa, 00bema) BeniecTa no | Pacuersl Mo XMMUYECKUM YPABHEHUSM C UCIIOJIb30BAHUEM Pa3-
U3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OJHOTO U3 JMYHBIX BEJIUUYMH. (3a1a4M C UCTIOIb30BAHUEM MaTepuaa 1o
BCTYNHBIIUX B PEAKIIMIO WY MTOTYUYMBIINXCS BEIIECTB. OpraHUYeCKON XUMUH)
9 Brruucnenne maccel, KoimdecTBa uin oobema npoaykra | CTeneHb YUCTOThl OCHOBHOTO BellleCTBa(BEIIECTBRA,
PEeaKIMK 10 U3BECTHOM Macce, KOJTUYECTBY UM OOBEMY | BCTYHAIOUIETO B PEAKIIUIO), COAEPKAIIETO MPUMECH,
MCXOJIHOTO BEILIECTBA, COJIEPHKALIETO PUMECH. ONPENEIISIETCS. MACCOBOM JI0JIEN JAaHHOTO BEIIECTBA B HABECKE
cmecu. Pemenue 3anau
10 | Beruncienue MaccoBoi miim 00bEMHOM J0JIM BRIXO/AA MPO- | MaccoBas A0S IPAKTHIECKOTO Bbixoaa. OO0beMHas 10JIs pak-
JyKTa peakiiuu OT TEOPETUUECKU BO3MOXKHOTO. TUYECKOTO BbIX0o/1a. Pemenue 3amau
11 Pacdersl Mo XMMUYECKUM ypaBHEHHUSM, CBA3aHHbIE | MaccoBas J0Jsl paCTBOPEHHOTO BellecTBa. Pemenne
C Mac- COBOM JI0JIC paCTBOPEHHOTO BEIIECTBA 3aza4
12 Brruucnenne maccol (0ObeMa UM KOJIMYECTBA) Ecnu ogHO 13 pearupyromux BEIeCTB B3STO B U30BITKE,
MPOAYKTa PEaKIMH, €CJIU OJJHO U3 PEarupyrolux | TO pac- 4eT Macchl (00beMa, KOJIMUYECTBa BEIIECTBA)
BEIIECTB JJaHO B U30BITKE. MPOJIyKTa PEaKIy OCYIIECTBISIOT 10 Macce (00bemy,
KOJIMYECTBY BEIIIECTBA) TOTO peareHTa, KOTOPhIn
BCTYIIWJI B PEAKIMIO TIOJIHOCTHIO. Pelienue 3agau
13 PacdeTtsl 10 TEPMOXMMUYECKUM YPAaBHEHUSAM Tepmoxumudeckoe ypaBHeHUE, TEMIOBOU A PexT

XUMHUYECKOU peakuuu. Mcnonb3oBaHue
TEMITEpaTypHOTO JaT4uKa ITUGPOBOM TaOOpaTOPHUH.




14

XHUMHYECKHE PCaKin B OpFEIHH‘-ICCKOﬁ XUMHHN

[IonsitTue o peaKkIuAaX COCANHCHUA. [lonsiTue o PCaAKIUAX

orwieruieH Peakuuun nzomepusannu. [Ipasuno
MapkoBHUKOBaA. Peakiium apomMaTnyecKor CUCTEMBI U
YIJIEBOJOPOAHOTO PaguKaa.

OpueHTupytoilee AecTBUE 3aMecTUTeNel B 0EH30IbHOM

KOJIBLIE
(opuentanTs [ u Il pona). Beimonuenue ynpaxxueHui

15

IlonsTue o OUKJIOAJIKaHax

[uknoankanel. CTpoeHue, n30Mepus,
HOMEHKJIaTypa U CBOWCTBA. BrInonHeHne
3a1aHUN

16

AJKaaueHbl

Ankanuensl. CTpoeHue Mosekyl. M3oMepus u
HOMEHKJIATypa. XMMHUYECKHE CBOMCTBA AJIKAIUECHOB.
BrinonHenue 3aganui

17

Kayuyk

Kayuyk B mpupoje. CoiicTBa kayuyka. CocTaB u
CTPOEHHE HATYypaJbHOTO Kay4yyKa.

18

beun3on u ero romoJsioru

DIIEKTPOHHOE CTpOeHHE O€H30JIa U €r0 TOMOJIOTOB.
XHUMHYECKHE CBOIICTBA TOMOJIOTOB O€H30/1a JaTYMKa
AJEKTPOIPOBOIHOCTH IIU(POBOI TabopaTopun

19

XUMHUYECKHE CBOMCTBA YTJIEBOIOPOJOB M CIIOCOOBI
WX T10- JTy4YECHUS.

XapakTepHble XUMUUECKHE CBOWCTBA YIJIEBOIOPOIOB:
aJIKaHOB, IIUKJIOAJIKAHOB, aJIKEHOB, TUCHOB, AJIKWUHOB,
apoMaTUYECKHUX YIJIEBOIOPOI0B (O0€H30J1a U TOTYOJa).
BrinmonHenue 3aganui

20

CxeMmbl peBpAILIEHUI OTPAKAIOIINX T€HETHYECKYIO
CBSI3b MEXKJy YTJIEBOJIOPOJIAMU: OTKPBITHIE,
3aKpBIThIEC, CMEIIAHHBIE.

XHUMHUYECKHE CBOMCTBA YTIEBOJAOPOI0OB U CIIOCOOBI UX
nosrydeHusi. Cxembl MPEBPALLCHHI, OTPAKAIOLINE




21

YPOK-IIPaKTUKYM IIO COCTABIICHUIO CXEM
IIPEBPAILEHAN, OTPAXKAIOIINX FEHETUYECKYIO CBSI3b
MEK]ly YTI€BOAOPOJAMHU

TeHETHUYECKYIO CBSA3b MEXKIY YIIE€BOAOPOIaAMHU:
OTKPBITHIC, 3aKPBITHIE CMENIaHHbIe BrimomHeHne
3aJlaHuN

(PaboTa B rpy1max u napax)

22 [TepepaboTka yriieBoJOPOAHOTO ChIPhs [leperonka nHedgtu. KpexkuHr HepTenpo1yKTOB.
Kokcoxummueckoe mpou3BOACTBO.
23 XapaxkTepHble XUMUYECKUE CBOMCTBA MPEAEIBHBIX | XMMHUYECKUE CBOMCTBA KUCIOPOIOCOAECPKAIINX
OJHO- ATOMHBIX 1 MHOI'OATOMHBIX CIIMPTOB, OPraHUYECKUX COCIIMHCHUU U CIOCOOBI UX MOJIY4YCHHUS.
(l)eHOHa M CIIOCOOBI X [MOJIYyUCHUA Beimmosiaeue 3aHaHI/Iﬁ
24 XapakTepHble XUMUYECKHUE CBOMCTBA allbJIETUOB,
Npe- JIENbHBIX KapOOHOBBIX KUCIIOT, CIIOKHBIX VCrIoIb30BaHKE TATYMKA SJIEKTPOIPOBOJHOCTH
HPOB H CIT bl KX TIOJTYYCHHUS. 9
5(MpoB 1 criocod - oJIyte urudpoBoii n1aboparopuun
25 CxeMbI peBpaIeHuid OTPaKAIOIIINX
TeHETHYECKYIO CBS3b MEXKIY YTIEBOJAOPOIaMHU U .
CxeMbI npeBpalleHui, 0OTpaxaronue TeHETUYECKYIO
KHCJIOPOJICOACPKAIIMMHI OPTaHHIESCKUMHU
CBSI3b MEXTY BEIECTBAMH: OTKPBITHIC, 3aKPHITHIC
COCTMHCHHUSIMU: OTKPBITHIC, 3aKPhIThIC, CMe-
CMEIIaHHBIE.
IIaHHBIC.
26 Ypok-nipakTUKyM (DKCIIEPUMEHT)

Hcnonp3oBaHne TeMrepaTypHOTo JaTdrKa udpoBoi
nabopaTopuu




27

Crnosxxnbie 3¢upsl. Kupsl. YTIEBOIbI.

Kupsl kak nutarenbHbie BemecTBa. ['uaponus u
TUJIpUPOBaHKE KUPOB. Moromue cpeactra. OxpaHa
OKpy»karoien cpeanl. Kpaxman kak nutaTenbHOe
BeliecTBO. CTpoeHue yriieBOIOB.

[IpumeHeHue yriieBo10B. AlleTaTHOE BOJIOKHO.
Brimmonaenue 3aganui

28 XUMHYECKHAE CBOMCTBA a30TCOAEPKALINAX XUMHUYECKHE CBOMCTBA A30TCOACPKAIINX COCTUHEHUS U
COCIMHEHHUS U CIIOCOOBI UX MOTyUYEHUSI. CIOCOOBI UX TOTYYECHHUS.

29 TeHeTHYECKAS CB3b AMHHOB ¢ APYTUMH Kiaccamu | ACT0Ib30Banne pH-ar4mika nupposoi nadoparopun
OpraHUYECKUX COCTUHEHUN

30 ['eHeTHYecKas CBSI3b AMUHOKHUCIIOT C PYTUMH CXembl MpeBpalieHnH, OTPAKAONINE TCHETHIECKYTO
KJIACCAMHU OPTaHHYEeCKHX COCIMHEHHIT CBSI3b MEXTY BEIIECTBAMH: OTKPBITHIC, 3aKPHITHIC

31 A30TCoepKaAIIME TETEPOLIMKINYECKUE CMCIIaHHBIC
COEIMHEHHUS

32 CxewMbl nipeBpaieHuit o reme « Azorcoaepxariue | McnonaszoBanue pH-ngatunka uudpoBoii sadopatopuu
CO- EAMHEHUS»

33 [ToHsiTHE O BHICOKOMOJIEKYJIAPHBIX COeMHEHUSAX. | CUHTE3 OpraHWYeCKUX COEIMHEHU B TaDOpaToOpuH, Ha
OCHOB-HbIE METO/Ibl CHHTE3a MTOJIUMEPOB. npousBojcTse. [lonydyeHne opraHMuecKoro CoeIMHEHUS
[Honuatunen. [lonu- nponuieH. ONPEJEICHHOIO CTPOCHUS U3 OTJIMYAIOLIEr0Cs OT HETO
denondopmanbaeTUIHBIE CMOJIHI. 10 CTPOEHUIO COEMHEHUS TIOCPEACTBOM OJTHOM WIIN

34 CHHTETHYECKHE KaydyKH U CHHTCTUYECKHC HECKOJBKHX XUMHUYECKUX peakmuii. [lemoukn

BOJIOKHA. (pelIeHuE 3a/1a4 U yIIPaKHEHUI )

IIpeBpALICHUN

(pellieHMEe 3a4€THBIX 33]1a4 U YIPAKHEHUN )




KanenaapHo-temaTnyeckoe mjiaHnpoBanue diektusa 11kinacc 34 yac (1 yac B Heesnro).

Ne HanmenoBaHnue Temsl DIEeMEHT colepKaHus
n/m
1 Crpoenue aroma. M30TomsL. Snpo u 3reKTpoHHAs 000104Ka. DNEKTPOHBI U MPOTOHBL. MUKPOMUP ¥ MAKpOMHUD.
JlyanusM 4acTull MUKpOMUDA.
Pemenue 3amau
2 OCHOBHBIE ITOHATHA U 3aKOHBI | Perienue 3a1a4 ¢ IpMMEHEHUEM 3aKOHA COXPAHEHMSI MacChl BEILIECTBA, 3AKOHA
XUMHH IIOCTOSTHCTBA COCTABA, 3aKOHA COXPAHEHUS IHEPTHH .
3 Pacuértsl ¢ mpumeHeHnem Pemenue 3amag
ypaBHeHUsI MeHieneeBa —
Knannepona
4 Ocobennoctu  pasmenenus | Ousndeckuii CMBICT KBAHTOBBIX YHCeN (TJIaBHOE, OpOUTATBHOE, MATHUTHOE CITMHOBOE
3JIEKTPOHOB 10 OPOUTAIISIM B KBaHTOBbIE yncia). [TonsTue atoMmHoi opOuTanu. 3aceneHre aTOMHbBIX opOuTanen
aTOMax MaJbIX M OOJIBLINX anekTpoHaMu. [IpuHumMn MuHMMYMa 3Hepruu, npuHimi [laynu u npasuno Xysaa.
IIEpHOZIOB Brinonnenue 3a1anui
) CrpykTypa nepuoanveckon CrpyKTypa nepuoanveckon cucTeMbl XuMuieckux snementoB /. 1. Menneneena.
CUCTEMBI XUMHUYECKUX Ornpenenenue cTpoeHUs: aToMa 1o UX KOOpAWHaTaM. BeIlonHeHne 3aqanui
sanemenToB [[. 1. Menaeneena.
6 BaneHTHOCTP U CTENEHb Banentnslie 351ekTpoHbl. BaneHTHOCTE. BasieHTHBIE BO3MOXXHOCTH aTOMOB. [ Ipnunna

OKHCJICHUA

BBICIIICH BAJICHTHOCTH aTOMOB, BAJIGHTHOCTh 3JIEMEHTOB IIPU 00Pa30BaHUU XUMUYIECKOM
CBSI3U 110 IOHOPHO- aKI[ENTOPHOMY MEXaHU3MY, IPaPUUECKUE CXEMbl CTPOCHUS BHEIITHUX
3JIEKTPOHHBIX CJIOEB ATOMOB XUMHUYECKHUX 3JIEMEHTOB B BO30YKIECHHOM U
HEBO30YKIEHHOM COCTOSIHMH. BrimoTHeHne 3a1aHuit




OcHOBHBIC BHUbI XUMHYECKOM
CBs3HU, MCXaHU3MbI UX 06pa—
30BaHUA

By xuMu4eckoi CBSA3M B IPOCTHIX U CIOXHBIX BEIIECTBAX, CXEMbl 00pa30BaHUs BEILIECTB
C pa3JIMYHBIMU BUAAMHU CBSI3U, MEXaHU3M 00pa30BaHUs JJOHOPHO-aKIIEITOPHO,
KOBAQJIEHTHOM CBSI3M, 0COOCHHOCTH BOJAOPOIHOM CBSA3H

Turmsl KPpUCTATININYCCKHUX
PCHIICTOK U CBOMCTBA BCHICCTB

HonHas xumMudeckas CBsI3b 1 HOHHBIC KpUCTaUIMUECKUe pemeTku. KoBaneHTHas
XUMHYECKas CBSI3b U €€ KiacCU(pUKaLUsA: 10 MEXaHN3My 00pa3oBaHus (OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN), 10 3JIEKTPOOTPULIATEIBHOCTH (IIOJIIPHAs ¥ HEMOJIApHast ), 1O
croco0y NepeKphIBaHMs 3JEKTPOHHBIX OpOUTANel (cUurmMa U Mu), o KpaTHOCTH
(omuHapHasi, 1BOMHAs, TPOWHAsL, MOITYTOpHAs). [10ISIpHOCTE CBA3U U MOJISAPHOCTD
MoJIeKyJIbl. KpucTammueckue pemeTky s BEUECTB C 3TOM CBS3bI0: ATOMHAs U
MOJIEKYJIsIpHasA. MeTtammmyeckass XMMUYecKasi CBSI3b U METAJUNIMYECKasl KpUCTAIUINYECKas
pewerka. Bogopoanas cBs3b: MEXMOJIEKYJIApHAs U BHY TPUMOJIEKYJIApHas. MexaHnusm
00pa3oBaHUs 3TOM CBSA3M U ee 3HaueHue. MloHHas CBsI3b Kak MpeiebHbIN Ciiyvail
KOBAJICHTHOM MOJISIPHOM CBSI3M; MEPEXO0J OAHOTO BUJA CBSI3U B IPYTOM; Pa3HbIE BUJIbI
CBsI3€U B OJTHOM BEILIECTBE.

BrinosiHeHNE TECTOBBIX 3a4aHUN

XapakTEpUCTUKN XUMUYECKOU
CBSA3U.

OCHOBHBIE XapaKTEPUCTUKU XUMUYeCKou cBsi3u (HackiaemMocTs, MoJIspu3yeMOoCTb,
HaIpPaBJICHHOCTh). BhIMoIHEHNE 3a1aHM

10

[IpocTpaHCTBEHHOE CTPOEHUE
MOJIEKYJI HEOPTaHUYECKUX U
OpTraHUYECKUX BELIECTB.

sp? - rubpuau3anus y aaKaHoB, BOJbI, aMMHAKA, aJIMa3a. Sp? - THOPUAN3ALHS Y
COCIMHEHMI 00pa, aIKEHOB, apEHOB, TUEHOB, rpaduTa. Sp - THOPUIU3AIHS Y
COCTMHCHHI OSpHILINS, aIKHHOB, KapOuHa. ['eoMeTpHst MOJIEKYJT Ha3BaHHBIX
BEILIECTB. BhINTOTHEHNE 3a0aHn
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JlucriepcHbIE CUCTEMBI.

[TonsTre o nucnepcHbIX cuctemax. JlucnepcronHas cpena u gucrnepceHas ¢asa. JeBsaTsb
THUIIOB CUCTEM U UX 3HaYCHHE B IPUPOJIE U )KU3HU YeoBeka. JlucnepcHas cucrema ¢
KHUJIKOU Cpeloil: B3BECH, KOJIJIOUHBIE CUCTEMBI, UX KJIaCCU(PUKALUA. 30JI1 U TEIH.
Oddext Tunnpans.

Koarymsmus. Cunepesuc. MomnekynspHble 1 HCTUHHBIE PACTBOPHI.

12

3ajauu ¢ UCIOJIb30BAaHUEM
Pa3HbIX CIIOCOOOB BBIPAKEHUS
KOHLIEHTPaLMy pacTBOPOB.

Pemenne 3anau

13

Pacué€Thl, cBSI3aHHBIC C
IIPUTOTOBIICHUEM PACTBOPOB.
[IpaBuno cMelieHus: pacTBOPOB,
(«TpaBUIIO KPECTAY).

Pemenne 3amag

14

Kpucramtoruaparst

Pemenne 3amau

15

Knaccuduxanus XuMrU4ecKux
peaKuuil B OPraHU4EeCKOU U
HEOPraHUYECKOW XUMUHU.

[loHATHE O XUMHUYECKOM peaklMM, €€ OTINYUE OT SACPHOU peakunu. Peakunn
AJUIOTPONMU3ALMHU U n3oMepu3aunu. Peakuyu, uayiye ¢ B3MEHEHUEM COCTaBa BELIECTBA:
10 YMCITY U XapaKTepy pearupyronmx u 00pa3yromuxcs BemecTs (pa3ioKeHus,
3aMeIneHus, oOMeHa, COeIMHEHNS ); 0 M3MEHEeHHIo cTeneneit okucnenus (OBP u He
OBP); no




TeroBoMy 3G PexTy (3K30- U SHAOTEPMUUYECKHE); TT0 (asze (ToOMOo- U
TeTEPOTCHHBIC); 110 HAIlpaBJICHUIO  (0OpaTUMBbIe u HEOOpaTHMBIC);
0  HWCIOJB30BAaHUIO KaTalu3aropa (KaTaIUTUYECKUE U
HEKATAJIMTUYECKUE); TI0 MEXaHU3MY (paJMKaIbHbIE U HOHHBIC); 10 BUTY
DHEPruY, WHULIUUPYIOIIEH peakiuio  ((PoToXxuMHUYECKueE,
paJiallMOHHbIE, JIEKTPOXUMHUUECKUE, TEPMOXUMHUYECKUE).
Brimmonaenue 3aganui

16 CKOpOCTh XUMUYECKUX [TonsaTre 0 ckopoctr. CKOPOCTh TOMO- ¥ TETEPOrEHHON peaKkMil. JHEPrus
peakuui. PakTophl, axTuBauuu. MaKTOPHI, BIMAIOLIME HA CKOPOCTh PEaKLUi: IpUpoaa
BIIMAIOLIME HA pearupyromux BeIeCcTB, KaTaIM3aToOPbl, TEMIIEpaTypa, KOHLIEeHTpauus. Karanus
CKOPOCTb PEaKLHi. rOMO- U T€TEPOTE€HHBIN, NX MEeXaHU3Mbl. DEpMEHTHI, UX CPABHEHUE C
HEOpPraHUYECKUMU Karanu3aTopamMu. MHrMOUTOPHI U KaTaTUTHUECKUE SI/IbI.
[IoBEpXHOCTH CONTPUKOCHOBEHUS PEArUPYIOLINX BELIECTB. BhinosHeHnE
3aJlaHUN.
17 XHUMHUYECKOE PABHOBECHE. [loHATHE O XMMHUYECKOM pPAaBHOBECUMU. PaBHOBECHBIE KOHUEHTPALIUH.
JnnamuunoCTh paBHOBecHs. KoHcTaHTa paBHOBecUs. DakTOpBI, BIUSIOLINE HA
CMEILEHNE PaBHOBECH: KOHLIEHTpALHUsl, 1aBleHue, Temreparypa. [Ipuanun Jle
[ITatense. Beimonnenue 3axanui.
18 [Ipon3BoaCTBO CEpHOU [IpOoMBIIUIEHHOE MOTyYEHUE XUMUYECKUX BEIIECTB HA MPUMEPE NMPOU3BOACTBA

KHUCJIOTHI KOHTAKTHBIM
CII0COOOM.

CEpPHOU KUCIIOTHI. [ [pUHIUITBI XUMHYECKOTO ITPOU3BOACTBA
XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEN CPEIbI U €r0 MOCIEACTBUS




19

OKHUCIUTEIIHLHO-
BOCCTAHOBUTEJILHBIE
peakiuu(OBP).

Crenens okucnenus. Kimaccuduxarus peakunii B CBETE 3JIEKTPOHHON TEOPHUH.
Ocnognble noustuga OBP. Metonbl coctaBienus ypaBuenuii OBP: meTon
AJIEKTPOHHOTO OajlaHca, METO/I MoNTypeakiuii. BnusiHue cpeipl Ha MpoTeKaHue
OBP. Knaccuduxkarus OBP. OBP B opranundeckoii xumun. Beimonaenue
3aJIaHUMN.

20

DIIeKTPOJIUTUYECKAs
nuccormanus. (2./1.)

DNEKTPOJIUTHI U HEINIEKTPOIUTHI. MeXaHU3M IIEKTPOIUTHUECKON TUCCOIUAIIUU
C pa3IUYHBIM BUJOM CBsI3U. CBOMCTBA KATUOHOB U aHMOHOB. KucnoTsl, conu,
ocHoBaHus B cBere J.J[. Crenenb 3.J1.1 €€ 3aBUCUMOCTD OT TPUPO,IBI
AIEKTPOJINTA U €T0 KOHLeHTpauu. Koncranta nuccouunanuu. CtyneHyaras
nuccounanusi. CBOMCTBa pacTBOPOB AIEKTPOJIUTOB.

Hcnonb3oBaHue gaT4nuka 3JIEKTPOIPOBOJHOCTH IUPPOBOH TabopaTopuu

21

BonoponHslii moka3aress.

Juccommanus Boabl. Koncranra e€ quccounanuu. MlonHoe npousBeneHue
BOJibl, Boopoaubiii nmokasatens - pH. Cpeibl BOJHBIX pacCTBOPOB
AJEKTPOJIUTOB. 3HAYEHHUE BOJOPOIHOTO MOKA3ATENS JJIs1 XUMHUYECKUX U
ounonornyeckux nporeccon. Mcnonb3oBanue pH-natunka nudposoit
nabopaTopuu

22

I'maponns.

[Tonarue runponusza. [ MaApOIN3 OPraHNYECKNX M HEOPTaHUYECKUX BEILIECTB
(rajmoreHajgKkaHoB, CIOXKHBIX 3(DUPOB, YIiIeBo10B, OenkoB, AT®D) u ero
3HaueHue. [ 'uaponus coneit - tpu cinydast. CTyneH4aTslii THAPOIIU3.
Heobpatumerit tunpomnus. [Ipaktuueckoe

3Ha4YC€HUE ruAposn3a. BeimonHenue 3amanuid. Mcnons3oBanue pH-gatunka

udpoBoii 1abopatopuu
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MeTaiel.

[TonoxeHnue MeTamioB B IEPUOIUYECKON CUCTEME U CTPOECHUE UX ATOMOB.
ITpocTeie BelecTBa-MeTaLIbl: CTPOCHUE KPUCTAIIIIOB U METAJIIINYECKast
XUMHUYEcKas CBs3b. Amorponus. Ooiue pu3ndeckue CBOWCTBAa METAIJIOB U
BOCCTaHOBUTEJbHBIE CBOMCTBA UX: B3aMMOJICHCTBHE C HEMETAJIIAMU
(KuCIopoaoM, rajJoreHaMu, Cepoi, a30TOM, BOJOPOJIOM), C BOJIOM, KUCIIOTAMH,
pacTBOpaMHu COJIeH, OpraHMYECKUMHU BEIIECTBAMU (CIUPTaMHU,
rajoreHajakaHamu, (peHOIOM, KUCIOTaMH), o 1iesiouamMu. OKCHIbl U
TMAPOKCHIBI METAJIJIOB. 3ABUCUMOCTD CBOMCTB 3TUX COCMHEHUI OT CTEIICHEN
OKHUCJIEHUS] METAJUIOB. 3HAYEHUE METAJIOB B IPUPOJIE U )KMU3HU OPTraHU3MOB.

24 Koppo3sust meTamnon [Tonarue koppo3uu. XuMudeckass Koppo3us. INEKTPOXUMUYECKAST KOPPO3USL.
CriocoObl 3alUThl METAJIJIOB OT KOPPO3HH.
OO61mue crocoObl MOMyYeHHs] METAIIOB. MeTaluibl B IPUPOJIE. METAILTYPTUs U
€€ BUJbI: TUPO- U TUAPO- DJICKTPOMETAILTYPIrusi. DNEKTPOJINU3 PACILIIABOB U
PacTBOPOB COCIMHEHNN METAIJIOB U €T0 3HAYCHHUE.

25 Pacuétel o Teme Brinonnenue 3aganuii. Mcnonb3oBaHWEe JaTyMKa

«DAEKTPOIU3» AJIEKTPOIIPOBOIHOCTH  LU(PpOBOIL TabopaTopuu
26 Hewmerasl. ITonmoxkeHne HeMETaUIOB B IEPUOIUYECKON CUCTEME, CTPOEHUE UX ATOMOB.

DeKTpoOoTpULATENBbHOCTh. IHEpTHBIE ra3bl. HemeTauibl - mpocThIe BEIIECTBA.
ATOMHOE B MOJIEKYJIIPHOE CTPOEHUE UX. AJUIOTPONHS. XMMHYECKHAE CBOMCTBA
HeMeTauloB. OKUCIIUTENBHBIE CBOMCTBA: B3aUMOJIEHCTBHE C METAJIIIAMH,
BOJIOPOJIOM, MEHEE JIEKTPOOTPULATEIbHBIMUA HEMETAINIAMH, HEKOTOPBIMU
CJIO’KHBIMH BELIECTBAMH. BOCCTaHOBUTENBHBIE CBOMCTBA HEMETAJIOB B
peakuusix co GTopom, KUCIOPOIOM, CIIOKHBIMU BEIIECTBAMU-OKUCITUTEIIAMU
(a30THOM U cepHOU KUCIOTaMH U Jp.). BogopoaHbie COeTMHEHN ST HEMETAJIOB.
[Tonmy4yeHue uxX CHHTE30M U KOCBEHHO. CTpOEHHE MOJIEKYJ U KPUCTAIIIOB 3TUX




coeqnHennii. Pu3nueckue cBoiictBa. OTHOMmEHHE K Boje. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB B MepHoJiax u rpyiimax Heconeobpasyromume u
coseobpasyromue okcubl. Kucinopomubie KucaoTel. MI3MeHeHne KUCIOTHBIX
CBOWCTB BBICHINX OKCHJOB Y TUAPOKCUAOB HEMETAIIJIOB B IEPUOAAX U TPyIHax.

27

Kucnorsr opranmueckue
Y HEOPTAaHUYECKHE.

3aBUCHUMOCTH CBOMCTB KHUCJIOT OT CTEIICHHU OKHCJICHUS HEMeTallIa.

Kucnotsl B cBeTe npotonutuyeckon teopun. ConpsKeHHbIE KUCIOTHO-
ocHOBHBIE naphl. Kitaccudukanys opraHudecKuX U HEOPraHUIECKUX KUCTIOT.
OO6mue cBOMCTBA KUCIIOT: B3aUMO/ICHCTBHUE OPTaHUUECKUX M HEOPTaHUUECKUX
KHUCJIOT ¢ METaJJTaMU, OCHOBHBIMU M aM()OTEPHBIMU OKCUIAMU U
TUAPOKCUIAMU, C COJISIMU, 00pa30BaHUE CIIOKHBIX I(DHPOB.

Oco0eHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHOU M a30THOM KUCJIOT.
Oco0OEeHHOCTH CBOMCTB YKCYCHOW U MyPaBbUHOM KUCJIOT.
Brimmonaenue 3aganui

28

AM@oTepHbIe OpraHuYecKHe
Y HEOpraHU4ECKue
COEIUHEHMSL.

AMQoTepHBIC COCTUHEHUS B CBETE MPOTOTUTHICCKON TeOprH. AMPOTEPHOCTh
OKCHJIOB M TUAPOKCHJIOB MTEPEXOIHBIX METAIUIOB: B3aUMOJICHCTBUE C KUCIIOTAMHU
U TIEJI0YaMH.

Ncnonw3oBanue pH-naTunka nudpoBoii 1adbopatopun
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[ToHsTHE O KOMILICKCHBIX
COCIMHCHUAX

KomrmekcoobpaszoBarens, JIUTaH Ibl, KOOPIUHAIIMOHHOE YHUCIIO0, BHYTPEHHSS
cdepa, BHenHsA chepa. HoMeHknaTypa maHHbIX coenuHeHui. [Ipumepsr
coennuHeHU. AM(POTEPHOCTH AMUHOKHUCIIOT: B3aUMOICUCTBIE aMUHOKHUCIIOT CO
IesI09aMu, KUCIOTaMH, CIIMPTaMH, APYT ¢ Apyrom (oOpa3zoBaHUe
MOJIMIENTHIOB), 00pa3oBaHKE BHYTPEHHEH coJid (OUTIONISPHOTO HOHA

30 ['eneTnueckas cBs3b Mexay | [IoHATHE O T€HETHYECKOM CBS3U U TEHETUYECKUX PsANAX B HEOPraHUYECKOU U
KJIacCaMU OpPTaHUYECKUX U | OpraHnveckor xumuu. ['eneTnueckue psaapl MeTauia (Ha IpuMepe Kaiablus U
HEOPTaHUYECKUX KeJesa), HemeTasuia (cepbl M KpeMHHS ), IIEPEXOAHOTO dieMeHTa (IMHKa).
COCJIMHCHUM. ['eHeTnyeckue psAabl U TEHETHYECKAS CBSI3b B OPraHUYE€CKOW XUMUU
(coennHEHUS IBYXaTOMHOTO yriiepoja). EMMHCTBO Mupa BelecTs.
BrinosiHeHue 3aganui
31 [lenouku mnpeBpalICHHUH, Brinonxenue 3aganuit
OTPaXKAIOIIME TEHETUYECKYIO
CBSI3b MEX/y KJIacCaMHu
HEOPraHUYECKUX H
OPTaHUYECKUX BEIIECTB.
32 XUMUS ¥ 9KOJIOTHSI. XHUMUYECKOE 3arps3HeHHE OKpyKaroIieit cpenpl. OxpaHa ruapocdepsl oT
XUMHMYECKOTO0 3arpsizHeHus. OXxpaHa MoYBbl OT XUMHUYECKOTO 3arpsi3HEHUS.
Oxpana atMocdepsl OT XUMHUECKOTo 3arpsisHeHus. Oxpana (iaopsl ¥ GpayHbI OT
XUMHYECKOTO 3arpsi3HEHUS. BUOTEXHOJIOTUS U T€HHAsA UHKEHEPHUS.
BricTyrienust yuanuxcs
33 XHUMUS 1 IOBCEIHEBHAS Homarnrusst anteka. Mororiue u uuctsme cpeactsa. Cpeacrsa 60pbObI ¢

ZKHU3Hb 4YCIIOBCKA

OBITOBBIMU HACEKOMBIMH. CpeI[CTBa JIMYHOM TMT'UEHBI U KOCMETUKU. XUMUS U
ITHUIIA. MapKI/IpOBKa YIAaKOBOK IMHUIICBBIX U TUTUCHUYCCKUX ITPOJYKTOB U
YMCHHC UX YHUTATh. OKoJ0orus KUiauiia. XHUMUS M TEHETUKA YEI0BEKa.




BrIcTyIuieHns yyamuxcs

34

IlonBenenue uToros

BricTyrieHns yyamuxcs







