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TlosicHUTEIbHASA 3alIUCKA

Hacrosimas mporpamma pa3paboraHa Ha ocHoBe [IpuMepHBIX MporpamMM OCHOBHOTO OOIIEro oO0pa3oBaHUs M0 XUMUU
(6a30BbIil ypOBEHB), COOTBETCTBYIOIIMX (enepalbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHAapTa OO0IIero oOpa3oBaHMs
(6a3zoBbIif ypoBeHb).Mcnonb30BaHa aBTOpcKasi mporpamma CpeHero oOuiero oopa3oBaHusl MO XUMHH JJIsi 0230BOr0 M3yUEHHUS
xumuu B XI kiacce no yueOnuky I'.E. Pynsurtuca, @.I'. ®enpamana..

W3yyeHue XUMHUM B CTapllIei MIKOJIe Ha 0a30BOM YPOBHE HAIIPaBJIEHO HA JOCTH)KEHHE CIEAYIOIINX HeJIeH:

® OCBOCHHME 3HAHMH O XHMHYECKOM COCTaBIISIOLIEM €CTECTBEHHOHAYYHOW KAPTUHBI MHUpPA, BAXKHEUIIMX XUMHUUYECKHUX
MOHSTUH, 3aKOHAX U TEOPUSIX;

e OBJIa/leHHe YMEHHUSIMH TPUMEHSTH TMOJIYYEHHbIC 3HAHUS i1 OOBACHEHUS Pa3HOOOPA3HBIX XUMUUYECKUX SIBJICHUU U
CBOWCTB BELIECTB, OLIEHKU POJIM XUMHUH B PA3BUTHU COBPEMEHHBIX TEXHOJIOTHM U MOJTYYEHUN HOBBIX MAaTEPUAIIOB;

e pa3BUTHEe TIO3HABAaTEIbHBIX WHTEPECOB U HWHTEUICKTYalbHBIX CIIOCOOHOCTEH B TIPOIECCEe CaMOCTOATEILHOTO
MPUOOPETEHUSI XMMHYECKUX 3HAHUW C UCIMOJIb30BAaHUEM pa3IMYHBIX HMCTOYHMKOB HWH(GOpMAllUM, B TOM YHCIIE
KOMITBIOTEPHBIX;

e BoCHUTaHHE YOCKICHHOCTH B MMO3UTUBHON POJIM XMUMHUHU B JKU3HU COBPEMEHHOTO 00I11€CTBa, HEOOXOIUMOCTH XUMHYECKU
IrPaMOTHOT'O OTHOILIEHHS K CBOEMY 3JI0POBBIO M K OKPYXAIOIIEH CPEJIE;

® MNpPUMEHEeHHUE MOJYYEHHBIX 3HAHUI W YMeHHWiHl i O€30MacHOr0 MCIOJIb30BaHMS BEIIECTB M MaTEpUATIOB B OBITY,
CEJIbCKOM XO3SMCTBE U HAa NPOU3BOACTBE, PELICHUS MPAKTUYECKUX 337a4 B MOBCEIHEBHOW KU3HU, NMPELYNPEHKICHUS

SIBJICHUM, HAHOCSIIIUX BPEJl 3J0POBBIO UYEJIOBEKA U OKPYKAKOLIEH Cpeie.



JlanHas mporpamMma npeaycMarpruBaeT (pOpMUPOBAHHUE Y YUAITUXCS OOIMIEYIeOHBIX YMEHUN U HAaBBIKOB, YHUBEPCATbHBIX
CIIOCOOOB JIESITEIBHOCTH M KJIIOYEBBIX KOMIIETCHIMA. B 3TOM HampapieHn: 3agadyaMu sl y9eOHOTO TpeaMeTa «XUMUS» B
cTapiieil 1mkoje Ha 0a30BOM YpOBHE SBISIOTCS: YMEHHE CaMOCTOATEIBHO M MOTHBHPOBAHHO OPraHW30BHIBATH CBOIO
MO3HABATEJbHYIO ACSATEIbHOCTh (OT MOCTAHOBKU IIEJHM JO TMOJYYEHUS U OLICHKH pe3yJsibTaTa); OMPEACIICHUE CYIIHOCTHBIX
XapaKTePUCTHK H3y4aeMOro OOBEKTa; yMEHHE pa3BEpPHYTO OOOCHOBBIBATh CYXKICHHUS, JaBaTh OIpEJeICHUs, IPUBOIUTH
JI0KA3aTeJIbCTBA; OLICHUBAHUE W KOPPEKTHUPOBKA CBOETO TMOBEICHUS B OKPYKAIOIIEH CPEJE; BBIINOJIHECHUE B IMPAKTHUYECKOU
NEATEIbHOCTY U B TOBCEAHEBHOW MKW3HU DKOJOTUYECKUX TPEeOOBAHMI; HCIOJIB30BAHUE MYJIBTUMEIUUHBIX PECYPCOB U
KOMIIBIOTEPHBIX TEXHOJIOTHH 1151 00pabOTKH,
nepeaayu, cucteMaTusanuu nHhopMaluy, co3anue 0a3 TaHHbIX, MPE3EHTAUN PE3YIbTATOB MO3HABATEIHLHON U MPAKTUUYECKOM
IEITEIbHOCTH.

B ocHOBY nporpamMmsl 10JI0KEH IPUHIIMIT pa3BUBaroIero ooydeHus. [IporpammMa onupaeTcss Ha MaTeprall, U3y4YeHHBIN B
8-9 kmaccax, MOATOMY HEKOTOpPHIE TEMBI Kypca PaccMaTpUBAIOTCS TOBTOPHO, HO YK€ Ha 00jiee BBICOKOM TEOPETHYCCKOM
ypoBHe. Takoil Mojaxoa Mo3BOJSET YriayOisaTh W pa3BHBaTh MOHATHE O BEIIECTBE W XMMHYECKOM IIpOIecCE, 3aKpeIlIiTh
MIPOMACHHBIN MaTeprajl B aKTUBHOW MaMATH yYaIIUXCs, a TAKXKE COXPAHITh IPEEMCTBEHHOCTD B IPOIECcce 00yUCHHMS.

Benyiast pons B pacKpbeITUH COAEpkaHud Kypca xuMuu 11 kimacca mpuHAISKUT 3NEKTPOHHON TEOPUH, IEPUOIAUECKOMY
3aKOHY M CHCTEME XUMHYECKHUX AJIEMEHTOB KaK HanOoJiee 00IMM Hay9IHBIM OCHOBaM XMMHUHU.

B nmaHHOM Kypce cHCTEeMaTHU3UPYIOTCS, 0000IIal0TCsS M YITyOJIsIFOTCS 3HAHUS O paHEe M3YUYEHHBIX TEOPHUSAX M 3aKOHaX
XMMHUYECKOU HAYKH, XMMAYECKUX MPOLIECCaX U IMTPOU3BOACTBAX.

[Iporpamma oOecrieunBaeT CO3HATEIHLHOE YCBOECHUE YUANTUMUCS BAKHEUIINX XUMHUUYECKUX 3aKOHOB, TEOPUM U TIOHSTHUMH;

dhopMUpYyeT MpeACTaBICHUE O POJU XUMHUU B Pa3BUTUM Pa3HOOOPA3HBIX OTpaciiel MPOW3BOJICTBA; 3HAKOMUT C BEIIECTBAMH,
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OKPYKAIOIIMMH 4eJIoBeKa. IIpM 3TOM OCHOBHOE BHMMAHHE YAECIACTCS CYIIHOCTH XMMMYECKHX PEAaKIUd W METOJaM HX
OCYULIECTBJIEHUS, @ TAKXKE CIOCO0aM 3alIUThl OKPYKAIOIIEH CPEbl.

[Iporpamma cocTaBieHa C YYETOM BEAYIIEW pOJM XHMMHYECKOTrO HKcmepuMmeHTa. IIpeaycmaTpuBaroTcs BCE BUIBI
IIKOJIBHOTO XMMHMYECKOTO JKCIIEPHUMEHTa — JEMOHCTpAalnHu, J1a00paTOpHBIE OMBITHI W MpakTHYecKhe paboTel. Pabouas
nporpamMma 1o XMMHHM peaju3yeTcsi yepe3 (popMupoBaHUE Yy ydaluxcs oOIIey4yeOHBIX YMEHHMM U HABBIKOB, YHHUBEPCAJIbHBIX
CHOCOOOB JIEATEIBHOCTU U KIIFOYEBBIX KOMIIETEHIMH 3a CUET UCIIONb30BAHMSI TEXHOJIOTHH KOJIJIEKTUBHOTO 0O0YUYEHHMSI, OTTIOPHBIX
KOHCIIEKTOB, JUJAKTHUYECKMX MAaTepuajoB, U NPUMEHEHUS TEXHOJOTHU TrpauyecKoro MpeAcTaBieHHs UHGOpPMAMU IpH
CTPYKTYpUPOBAHUU 3HAHUM.

B nenom Kypc mo3BOJSET pa3BUTh IMPEACTABICHUS YYalIUXCs O IO3HABAEMOCTH MHpPA, €IMHCTBE JKMBOM W HEXUBOU
NpUpOAbl, CHOPMUPOBATH 3HAHUS O BAXKHEUIIMX AaCMEKTaX COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MHUpa, YMEHUS,
BOCTpEOOBAHHbBIC B NOBCEAHEBHOW JKM3HU M TO3BOJISIOLIME OPUEHTHUPOBATHCS B OKPY’KAIOIIEM MHpE, BOCHUTATh 4YEJIOBEKa,
OCO3HAIOUIET0 ce0s 4YaCThIO MPUPOJIBI.

Peanuzanus naHHOW mporpaMmbl B Hpolecce OOyueHHUs TO3BOJMT YYalllUMCS YCBOUTH KIIIOUEBBIE  XHUMHUYECKHE
KOMIIETEHIIMH U MTOHATH POJIb XUMHUH CPEIU APYTHUX HAYK O IMPUPOJIE, 3HAUEHUE €€ JIJIS YEIIOBEUECTBA.

OO611ast xapakTepucTHKa y4eOHOT0 MPEeIMETa, €r0 MECTO B CUCTEME HaYK.

[Tpeamet «XumMus» BXOAUT B 00pa3oBaTesibHyI0 001acTh «EcTecTBO3HAHKEY.

HopmaTuBHBIE TOKYMEHTBI

- ®enepanbHoro 3akoHa oT 29.12.2013 No273-d3«006 obpazoBannu B Poccuiickoit deneparumy



-  @eepalbHOTO TOCYNAPCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOrO obmero oOpa3zoBanus. Ilpukas
MunucrepcTBa 0oOpa3oBanus u Hayku Poccuiickoit @eaepannn ot 17.12.2010 r. Ne 1897(nanee - ®I'OC ocHOBHOro o0mIero
oOpa3oBaHus);

- degepa’abHOrO TOCYAapCTBEHHOIO 0O0pA30BaTENIBHOIO CTaHAAapTa CpPEAHEro OO0IIero 0Opa3oBaHUs, YTBEP)KIEHHOTO
npukazoM MuHuctepcTBa oOpa3zoBanust U Hayku Poccuiickoit ®@enepanuu ot 17.05.2012 Ne 413 (manee — ®I'OC cpemnero
ob1iero oOpa3oBaHus);

- denepanbHblii TOCYIAPCTBEHHBINM 00pa30BaTENbHBIM CTaHIAPT Ha4yaJdbHOTOOOIIEro oOpa3zoBaHus (Mpuka3 oOT
31.05.2021 Ne 287 MunucrepctBa mpocBenieHusPoccuiickot  ®enepanuu  «O0  yTBepkJIeHHH  (eliepaIbHOTO
rocyJ1IapCTBEHHOTO00OPAa30BaTEILHOTO CTaHAapTa OCHOBHOTO 00I111€eT0 00pa30BaHUs)

Pezuonanvnuix:

- Koncturynuu Pecniyonuku ToiBa (mpunsita 06.05.2001 r.);

- 3akoHa PecriyOsiuku Toia oT 21 utons 2014r. Ne2562 BX-l «O6 oOpa3zoBanuu B PecniyOmnmke TriBay;

- IlocranoBnenus IlpaBurensctBa Pecnyonuku TwiBa oT 12 despans 2019 roga N 73 «O06 yrBepxnenun Konmenmuu
JlyXOBHO-HPABCTBEHHOT'O Pa3BUTHS M BOCIIUTAHHMS JeTeil 1 Mosoaexku Peciybnuku TeiBa 10 2025 rogay;

- [TocranoBnenus [IpaButensctBa Pecyonuku TeiBa ot 12 deBpans 2019 roma N 73
«O0 yrBepxkaennn KoHrenum 1yXxoBHO-HPAaBCTBEHHOTO PAa3BUTHUS U BOCIIUTaHUS AeTei nmonoaexu Pecyonuku TriBa 10
2025 roman;
[Tpukaza MunuctepcTBa o6pa3oBanus u Hayku PecryOmuku TriBa oT 31 mas 20211, Ne704-1 «O6 anpobarnuu
yaeOHoro moayis « Mudbopmarukay nis 7-8kiaccoB cepBuca SAHmekc. YueOHUK;

IIpukaza MunucrtepctBa oOpazoBanusi PecnyOnuku TeiBa or 4 mapra 2022r. Nel59- n «O BBeaeHuu
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OOHOBIIEHHBIX (helepabHBIX TOCYIAPCTBEHHBIX 00pPa30BATEIBHBIX CTAHAAPTOB HAYAIBLHOTO M OCHOBHOTO OOIIETO
oOpazoBanus B Peciyonuku TriBay
- [luceMo MunucrepcTBa oO6pazoBanusi u Hayku PecryOnuku TwiBa oT 31 aBrycra 2022 r. Ne 8396 «O dbopmupoBanuu
KaJICHTApHOTO y4eOHOro Tpaduka o0Opa30BaTEbHBIX OpTaHMU3AIUi, PpPeaM3YIOIMMUX OCHOBHBIC 0011e00pa3oBaTeIbHBIC
nporpaMmsbl, B 2022-2023 yueOHOM rogay».
- Ycra MBOY Illemunckonnt COLI
-JIoKaJIbHBIE AKTHI IIKOJIBI
VYueOnsIit tan mkosl Ha 2022-2023 ydeOHbIN 1o
Ienu u 3agaun yueOHOTO Kypca.
N3ydenune xumMuu B cTapiieid 1Ikoje Ha 0a30BOM YPOBHE HAIMPABJICHO HA TOCTUXKEHHUE CIICAYIOIMINX LIEJICH:
O0CBOCHME 3HAHMH O XMMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOM KAPTHUHBI MHUPA, BAXKHEHIIINX XUMHUYECKUX MOHATHUSIX,
3aKOHAX U TEOPHUSIX;
OBJIA/IeHHEe YMEHUSIMHM TPUMEHSTH MOJTYYCHHBIC 3HAHUS NIl OOBSCHEHUS Pa3HOOOPA3HBIX XUMUYECKHUX SIBJICHUN U CBOMCTB
BEILIECTB, OLIEHKH POJIM XUMUU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUN U MOTYYEHUN HOBBIX MATEPHUAJIOB;
pa3BUTHeE TMO3HABATEIILHBIX MHTEPECOB U MHTEJUICKTYaJIbHBIX CIIOCOOHOCTEH B MPOIIECCE CAMOCTOSITEILHOTO MPUOOPETEHUs
XUMUYECKUX 3HAHUMN C UCIIOJIb30BAHUEM PA3TMYHBIX UCTOYHUKOB HH(OPMAIIUHU, B TOM YUCJIE KOMIBIOTEPHBIX;
BOCNIMTaHHE YOEXKJIECHHOCTU B TMO3UTHUBHOM POJIM XMMHHM B >KM3HM COBPEMEHHOTO OOIIECTBA, HEOOXOIUMOCTH XUMUUYECKHU
rPaMOTHOT'O OTHOIIICHHS K CBOEMY 3JJ0POBbIO U OKPYKAIOIIEH CPEIE;
NpUMeHeHUEe MOJYYeHHbIX 3HAHUI U yMeHHil 111 6€30MacHOro MCTOIB30BaHMS BEIIECTB U MAaTEPUATIOB B OBITY, CETbCKOM

XO35IMCTBE U HA IMPOU3BOACTBE, PCIICHUS ITPAKTUYCCKHX 3a/lad B HOBCG,Z[HCBHOﬁ JKU3HU, TIPCAYIIPCIKIACHUS HBHGHHfI, HaHOCAIIIHUX
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BpEIl 37I0POBBIO YEIIOBEKA U OKPYIKAIOIICH Cpeie.

bazoBbie TpeOOBaHMS K MPENOIaBaHUIO Y4eOHOTO Kypca, K popmupoBanuio OYYH.

Pabouas mporpamma npegycMarpuBaeT GOpMHUPOBAHUE Y YUAIUXCS OOMIEYUYeOHBIX YMEHUN M HABBIKOB, YHUBEPCATbHBIX
CIOCOOOB JEATEILHOCTH M KIIIOUEBBIX KOMIIETEHIIUN. B 3TOM HampaBieHuun npuopumemamu st ya€OHOTO npeaMeTa « XuMus»
B CTapIeil mkoje Ha 6a30BOM YPOBHE SIBJISIOTCS:

-YyMEHHE CaMOCTOSITEJIbHO U MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MO3HABATENIbHYIO ACSATEILHOCTh (OT MOCTAHOBKU ILIEJIH JI0

MOJIYYEHHUS U OLICHKU PE3YJIbTaTa);

-MCI0JIb30BAHUE JIEMEHTOB IPUYMHHO-CJICICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHATBHOTO aHAJN3a;

-OIpE/IeNIEHNE CYIIIHOCTHBIX XapaKTEPUCTHK U3Y4aeMOro O0BbEKTa;

-yMEHHE Pa3BepHYTO 0OOCHOBBIBATH CYKJICHUS, TaBATh ONPEICICHUS, TPUBOIUTH JOKA3aTEIbCTBA;

-OLICHUBAHUE U KOPPEKTHUPOBKA CBOETO MOBEJCHUS B OKPYXKAIOIICH Cpelie, BHINOIHEHHWE B MPAKTUYECKOW JEATEIBHOCTH U B

MOBCETHEBHOM JKM3HU IKOJIOTHYECKUX TPEOOBAHU;

-UCTIOJb30BAHUE MYJIbTUMEIUNHBIX PECYpPCOB U KOMIBIOTEPHBIX TEXHOJOTUM 11 00pabOTKH, Mepenayu, CUCTeMaTH3alluu

nH(opmaiuu, co3nanus 0a3 JaHHBIX, MPE3CHTAIMU PE3YJIbTaTOB MO3HABATEIHLHON U MPAKTUYECKOUN eI TENHHOCTH.
Metoauyeckue peKOMEHIalui U TEXHOJIOTUYECKUE MOIXO0IbI:

B xone mpenomaBaHus XMMUU B CTapllield IIKOJE B IEIAX peaTu3alid JUYHOCTHO-OPUEHTUPOBAHHOIO MOAXOAa B
OOYyYEeHHMH YYaIIuXcsl MKOJbI UCTIONB3YIOTCS ClenyIone 00pa3oBaTelbHbIE TEXHOJIOTUM: 3I0pPOBbecOeperaronye, MoyIbHO-
O5ounHble, WHGOPMANMOHHO-KOMMYHUKAIIMOHHBIE, TECTOBBIC, YpPOBHEBOW muddepeHImanuu, TrpyIInoBOl eITeIbHOCTH,

OopraHu3anuu CaMOCTOSITEIILHOU pa6OTBI, HCCJIIEA0BAaTCIbCKHUC.
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Jnsi MOCTHMKEHMS MOCTaBJICHHBIX 00pa30BaTENIbHBIX, BOCHUTATEIBHBIX U PA3BUBAIOIIUX LIEJICH MCIOJIB3YIOTCS METOIbI
00yUYeHUSsI: crogecHbvle, HaNAOHble, NPAKMUYecKue; NOUCKOBble,; UCCIe008ameNbCKUe; PEnPOOYKMUGHbIE.

A TaxKe UCHOJIB3YIOTCS pa3inyHbie GopMbl 00yUeHusi: JeKlus, ceMuHap-npaktukym, UK T-npe3enTanus, XuMuiecKuit
JTUKTAaHT, Pa3JIMYHbIC BUIbl CAMOCTOSITENIBLHBIX Pa0OT, TECT, 3a4ET.

B 6:1104HO-MO Iy IbHOM TEXHOJIOTUU TPUOPUTETHBIMHU SIBIISIIOTCS (DOPMBI:

Ypok — nexyus. B TeueHue ABYX 4YaCOB H3JIaracrcs BCCb TGOpeTI/I‘-ICCKI/Iﬁ MaTcpual TCMBI. Ha ocnHoBe q)pOHTaJILHOf/’I

Oecenbl C KIJIAaccoM, MPUBJICYCHHE YYAIIUXCS K OOBSCHEHUIO YUYWUTENb BBISICHSIET, KaK YCBAWBAKOTCS BOIPOCHI TEOPHUHU.
Hoctmxennto Oonee 3(p(HEKTUBHOIO KOHEYHOI'O pe3yJjibTaTa CIOCOOCTBYIOT, 3JEMEHTBhl MEPBUYHOTO KOHTPOJIA (HAmpuUMeEp,
OTBETHI Ha BOIIPOCHI, TUKTAHTHI, TECTHI U T.1.) Ha 3THX e ypokax paccMaTpUBarOTCS CIly4ad MPUMEHEHUSI BOIPOCOB TEOPHUH K
BBINIOJIHEHUIO HECJHOXHBIX 3afaHuil. OOpa3lpl penieHuil MOKa3bIBAET YUYUTENb WA HauOoJiee MOATOTOBJIEHHBIM YYUTEIEM
ydamuics. Yyamuecs Ipy ’TOM KOHCIIEKTUPYIOT JIEKIHIO.

Ypok - npaxkmuxym. OCHOBHasl 3aJaya YpOKOB NPAKTUYECKUX 3AHATUN 3aKIIOYAETCS B 3aKPEIUVICHUM U yriayOJeHuu

TEOPETHUYECKOT0 Marepuana W3JIOKEHHOro Ha jekuuu. Ha ocHoBe ompoca ydamuxcsi U IOBTOPEHHsI BOIIPOCOB TEOPHUH Ha
HECKOJIbKMX YpOKaX Y4MTelIb JOOMBAaeTCs TOTO, YTOObI BCE y4yallMecs YCBOWJIM OCHOBHBIE BOIPOCHI TEOPUU HA YPOBHE
MPOrpaMMHBIX TpeOOBaHMiA. 37eCh K€ OCylIecTBIsIeTcs AU depeHIIMpoBaHHas paboTa ¢ y4eTOM MHTEpeca KaXI0ro YUYEHHKA,
BbIPa0aTHIBAIOTCSI YMEHUS M HABBIKM COCTABJICHHS] OCHOBHBIX THIIOB XUMHUYECKHX YPAaBHEHUN U PELIEHUS] TUMOBBIX XUMUYECKUX
3anady. O0CyxkAat0TCs HECKOJIBbKO MaTEMAaTUYECKUX BAPUAHTOB PEILICHUS ONOPHBIX (KIIIOUEBBIX) 3a7a4, UX ohopmiieHHeE.
Hcnonp3ys IuAAKTUYECKUI MaTepual M Jpyrue IMOcoOMs, NMPOBOAMUTCA camocmosmenvhas paboma o006yuaoujezo

xapakmepa C MOCJICAYOIIUM 06CY>KI[€HI/IGM PE3YJIbTATOB HA 3TOM K€ YPOKC, BEACTCA NUCIIPABICHUC OIINOOK.



Ypok — 3auem. Ilpu npoBeAeHUH 3a4eTa, BOIPOCHl TEOPUU K 3a4€Ty M NMPAKTHUYECKUE 3aJlaHHs W3BECTHBI ydallleMycs

3apaHee HE MEHEE, YeM 3a TPHU HEHENH A0 HEro. Yyaniuecs Mojay4yaroT MHAUBUAYaJbHbIE 3aJaHus 1Mo TeMe. 11 mosydeHus
MOJIOKUTEIIbHON OIIEHKH, y4YallleMyCsi HaJl0 3HATh BOMPOCHI TEOpPUU (3amucath HyX Hble (OPMYJbl, MOHUMATh HMX CMBICI,
pacckaszaTh O COAEpPKaHUU BOIIPOCA).

OcoOEHHOCTH OpPTONEANYECKOTO PEKMMa IIKOJIbI-MHTEpHATA /Ji OOJIbHBIX CKOJIMO30M YYaIlUXCSl YYUTHIBAIOTCS B
BbIOOpE MpHEMOB 00y4eHHUsl Ha YPOKAaxX: [IPOBEJICHUE B TEUCHHUE YpOKa 2-3 PU3KYJIBTMUHYTOK, COOJIIO/IEHUE PEKUMA KOHTPOJIS
HaJl OCAaHKOM y4EeHHKa IIPU paboTe 3a y4EOHBIM CTOJIOM.

B kauectBe MeTtoaumueckod M HMH(DOPMALMOHHOW NOIJEPKKH HCHOJB3YIOTCS HHTEPAKTUBHBIE HArJIAJHBIE MOCOOMUS,
pecypcel UntepHetra, doun 1udpoBbix obpa3zoBatenbHbix pecypcoB (LIOP) IlenTtpa mnoBbllieHUsT KBalupuKanuu U

MH(})OPMATMOHHO-METOANYECKON padOThl U IIKOJbHON MEINATEKH.

MecTo u posib IpeiMeTa B y4eOHOM IIaHE.

B 11 xnacce nporpamMmma paccurtana Ha 68 4yacoB, U3 pacuera - 2 y4eOHbBIX Yyaca B HEJEII0

Ilnanupyemplie pe3yabTAThl H3Y4YeHHUsSI Y4eOHOT0 MpeaMeTa
JIM4HOCTHBIE:
— TOTOBHOCTH M CITIOCOOHOCTH 00YYAIONIUXCS K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO B COOTBETCTBUU C OOIIEUETIOBEYECKUMU
IIEHHOCTSIMHU 1 HJieajlaMH IPaXkIaHCKOTo OOIIECTBa;

— MPUHATHE U pealu3alus LEeHHOCTEH 3I0poBOro U 0Oe3omacHoro oOpasza >KWM3HHM, OepeXHOe, OTBETCTBEHHOE U
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KOMIIETEHTHOE OTHOUIEHUE K COOCTBEHHOMY (DU3UYECKOMY U IICHUXOJIOTMYECKOMY 3/10POBBIO;

— HENpUSATHE BPEAHBIX MPUBBIYECK: KypPEHUS, yIOTPEOIEHUS AJIKOTOJIsl, HAPKOTHUKOB.

— YBaXEHHUE K CBOEMY HApOAYy, YYBCTBO OTBETCTBEHHOCTH Iiepes] PoIMHON, ropaocth 3a CBOWM Kpai, cBow Poauny,
IIPOIIIOE M HACTOSAIIEE MHOTOHALIMOHAJIBHOIO Hapoaa Poceny;

— TMPUHATHE TYMAHUCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBaXKUTEIbHOE M J0OpOKEIaTeIbHOE OTHOIICHUE K IPYromy
YEJI0BEKY, €ro MHEHUIO, MUPOBO33PEHHUIO;

— CIIOCOOHOCTh K CONEPEKUBAHUIO U (HOPMHUPOBAHHE MO3UTUBHOIO OTHOUIEHUS K JIIOJIAM, B TOM YHCIIE K JIMLAM C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3JIOPOBbsI M HWHBAJIWJAM; OEpEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
(U3UUECKOMY U MICUXOJOTUYECKOMY 3I0POBBIO IPYTUX JIIOACH, yMEHUE OKa3bIBaTh MEPBYIO MOMOIIb;

— PpAa3BUTHE KOMIETEHLIHMM COTPYJHHYECTBA CO CBEPCTHUKAMHU, JE€TbMH MIIQJIIETO0 BO3pacTa, B3POCIBIMHA B
o0Opa3oBaTesbHOM, 0OLIECTBEHHO MOJIE3HOM, yueOHO-UCCIe10BATENIbCKOM, MPOEKTHON U APYTUX BUIAX JEATEIbHOCTH.

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH, 3HAYMMOCTH HAayKH, TOTOBHOCTh K HAyYHO-
TEXHUYECKOMY TBOPYECTBY, BIAJCHUE JOCTOBEPHOW HH(OpMaIuel O MEepeqoOBBIX IOCTHKEHUSX U OTKPBITUSX MHUPOBOH U
OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

— TOTOBHOCTb U CIIOCOOHOCTBH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BAHMIO, HA MPOTSKEHUU BCEU KU3HH; CO3HATEIBHOE
OTHOILIEHHE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEHITHON MPOo(heCcCHOHAIbHON U OOLIECTBEHHOM 1€ATEIbHOCTH;

— 3JKOJIOTMYECKas KyJbTypa, OepexHOe OTHOUIEHUSI K POJAHON 3eMJie, MPUPOAHBIM OoraTcTBaM Poccum U Mupa; moHMMaHue
BJIMSIHUSL COLIMAJIBHO-3KOHOMMYECKMX IPOLECCOB HAa COCTOSSHUE MPUPOJHOM M COLUMAIBHOW Cpelbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE MPUPOJHBIX PECYPCOB; YMEHHUS U HABBIKK PA3yMHOIO MPUPOJIONOIb30BaHUS, HETEPITUMOE OTHOIIEHUE K JICUCTBUSAM,

MPUHOCSIIHUM BpPEJl SKOJIOTUU; TPUOOPETEHHUE OIbITA YKOJIOTO-HAIIPABICHHOU 1€AT€IbHOCTH;
10



— OCO3HaHHBIN BEIOOP Oyaymiei mpodeccuu Kak ImyTh U CIIOCO0 peann3aiii COOCTBEHHBIX JKU3HEHHBIX TJIAHOB;

— MOTPEOHOCTh TPYIUTHCS, YBAKEHHUE K TPYAY U JIOASM TPYJa, TPYAOBBIM JOCTUAKEHUAM, TOOPOCOBECTHOE, OTBETCTBEHHOE

H TBOPUYCCKOC OTHOUMICHHUC K PA3HBIM BUIAM pr,HOBOﬁ JCATCIBHOCTH.

MeTal'Ipe)IMeTHl)Ie:

PerynsiTuBHbIE YHMBepPCcAJIbHbIE YueOHbIe 1elCTBUSA

CaMOCTOSITENIBHO OINPENeATh LIEJH, 3aJaBaThb MapameTpbl U KPUTEPUHU, IO KOTOPBIM MOKHO OIIPENEIUTh, YTO LEJb
JNOCTUTHYTA,

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33]]Ja4l B 00pa30BaTEIbHOM IEATEIbHOCTU U )KU3HEHHBIX CUTYalIUAX;

BBIOMpATh NYyTh JOCTHKEHHS LEIW, IJJAHUPOBATh PEIICHHE IOCTaBICHHBIX 3a7ay, ONTUMH3UPYd MaTepualbHble U
HEMATEPHUAIbHBIE 3aTPaThI;

OpraHu30BbIBATh A(P(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJIsl JOCTHXKEHHUS [TOCTABJICHHOW LIEJH;

COIIOCTaBJIATH HOqueHHBIﬁ peE3YyIbTAT ACATCIBHOCTH C MOCTaBJICHHOM 3apaHeC LCIIbIO.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

HCKaTh U HAXOAUTh 0000IIEHHBIC CIIOCOOBI PEIICHHS 3a/1a4, B TOM YHCIIC, OCYIIECTBIISATh pa3BEPHYThHIN HH(POPMAITMOHHBIHA
MOMCK U CTaBUTh Ha €r0 OCHOBE HOBbIE (yUueOHbIC U MTO3HABATEIIbHbBIC) 3a/1a4H;

KPUTHYECKA OIICHUBATh W MHTEPIPETHPOBATH HMH(POPMAIIMIO C pa3HBIX TO3WIMKA, pacro3HaBaTh M (UKCHPOBATH
MIPOTUBOPEYHS B UHPOPMAITMOHHBIX UCTOUYHUKAX;

HCIIOJIB30BaTh Pa3IMYHbIE MOJIETbHO-CXEMATUUECKUE CPEJCTBA 1JI MPEACTABICHUS CYIIECTBEHHBIX CBS3€i U OTHOILICHU,
a Tak)Ke MPOTUBOPEYHNH, BRIABICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX;

HaXOAUTh U MPUBOAUTH KPUTUUYECKUE aPIyMEHTHl B OTHOLIEHHUM AECHUCTBHM M CYKIECHHUW APYroro; CIOKOMHO U pa3yMHO
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OTHOCUTBCA K KPUTHYECKUM 3aMEYaHHUSIM B OTHOUIEHMH COOCTBEHHOI'O CYXKJIECHHs, pacCMaTpuBaTh HX Kak pecypc
COOCTBEHHOTO Pa3BUTHS;

— BBICTpPaWBaTh HWHIAUBUIYAIbHYIO OO0pa30oBaTEIbHYIO0 TPACKTOPUIO, YUYUTHIBash OTPAaHUYEHHUS CO CTOPOHBI JPYTrHX
YYACTHUKOB U PECYPCHBIE OTPAaHUYEHUS; MEHSTh U YAEPKUBATh pa3HbIC MO3ULIMH B IO3HABATEIBHOU JEATEIbHOCTH.

KoMmyHnkaTuBHBIEyHUBEpCAJIbHbIeyYeOHble1eiiCTBUS

— OCYUIIECTBIISITh JEJOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3pPOCIBIMU (KaKk BHYTpU 0Opa3oBaTEIbHOU
OpraHu3allii, TaKk U 3a €€ MpelesiaMu), MoAOUpaTh MAPTHEPOB VISl JACIOBOM KOMMYHHUKAIIUU MCXOJSI U3 COOOpaKeHUM
PE3YIBTATUBHOCTH B3aUMOJICHCTBHUS, a HE JIMUHBIX CUMIIATHIA;

— TP OCYLIECTBIEHUU IPYIIIOBON padOThI ObITh KaK PYKOBOJUTENEM, TaK U WICHOM KOMaHJbl B Pa3HbIX pOJIsX (reHepaTop
UJIeH, KPUTHK, UCTIOJTHUTENb, BHICTYIAIOIINHI, SKCIIEPT U T.1.);

— pa3BEpHYTO, JOTUYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHHS C HUCIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX M MHUCHMEHHBIX )

SI3BIKOBBIX CPEACTB;

IIpeamerHsbie:
B pe3yabTare udydyeHust y4eOHOIro npeamera « XuMus» Ha YPOBHE CpPeAHero 001ero
o0pa3oBaHus:
BorinyckHMK HA 0230BOM YPOBHE HAYYMTCH:
— packpbIBaThb Ha MpHUMeEpax pojib XUMUU B (POPMHUPOBAHMM COBPEMEHHOW HAyYHOM KapTHUHBI MHpa U B MPaKTUYECKOU
NEeATEIIbHOCTH YEIJIOBEKa,;

— JACMOHCTPHUPOBATH HA IIPUMECPAX B3aUMOCBA3b MCKIY XUMUEH U APYTYMMH €CTCCTBCHHBIMHU HAYKaMU;
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PacKpbIBaTh Ha IPUMEPAX MOJIOKEHUSI TEOPUHA XUMHUIECKOTO cTpoeHus A.M. bytieposa;

noHnMath (usmueckuii cMpicn [lepuoanueckoro 3akona J[.M. MenneneeBa u Ha ero OoCHOBE OOBSCHSATh 3aBUCHMOCTD
CBOMCTB XUMUYECKHUX AJIEMEHTOB U 00pa30BaHHBIX UMM BEIIECTB OT IEKTPOHHOI'O CTPOEHUS aTOMOB;

OOBSACHATH MPUYUHBI MHOTOOOPA3usl BEIIECTB HA OCHOBE OOIINX MPEACTABICHHUI 00 UX COCTaBE U CTPOEHUU;

NPUMEHATh NPAaBWJIa CUCTEMATUYECKOM MEXAYHAapOAHOW HOMEHKIIATYphl KaK CPEJCTBA pa3iIUY€HUs U UACHTU(UKALNUU
BEILIECTB I10 UX COCTABY U CTPOCHHUIO;

COCTABJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBbIE (DOPMYJIbI OPraHUYECKHX BEIECTB KaK HOcHUTeNed MH(OpMAIMU O CTPOECHUU
BEILIECTBA, €r0 CBOMCTBAX U MPHUHAJIEKHOCTH K OIPEACICHHOMY KJIacCy COEAUHEHU;

XapaKkTepru30BaTh OpPraHUYECKUE BENIECTBA IO COCTaBY, CTPOCHUIO W CBOMCTBAM, YCTAaHABJIMBAaTh NPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEXAY JaHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA;

IIPUBOJNTH INPHUMEPHl XUMUYECKHX PEAKLUUN, PACKPHIBAIOIIMX XapaKTEPHBIE CBOMCTBA THUIIMYHBIX IIPEICTABUTEIICH
KJIACCOB OPraHMYECKUX BEUIECTB C LENbI0 UX UJIEHTU(DHUKAMU U O0OBICHEHHS 00J1aCTH MPUMEHEHHS;

IIPOTHO3UPOBATh BO3MOKHOCTh NPOTEKAHMSI XUMUYECKHUX PEAKIMil Ha OCHOBE 3HAHMI O TUIIAX XUMUYECKOH CBS3H B
MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOM CTIIOCOOHOCTH;

HCIIOJIb30BaTh 3HAHMSI O COCTAaBE, CTPOCHHM M XUMHUYECKHUX CBOMCTBaX BEIIECTB [ O€30MacHOr0 MPUMEHEHHUS B
MIPAKTUYECKOMN JIESITEIbHOCTH;

MPUBOAUTH TPUMEPHl MPAKTUYECKOrO HCIMOJIb30BaHUS MPOAYKTOB TMepepaloTku HepTH U HpPUPOJHOro rasa,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHH (ITOJIM3TUIIEHA, CHHTETUYECKOI0 Kay4yKa, alleTaTHOIO BOJIOKHA);

IIPOBOJIUTH OMBITHI MO PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: TNIMLUEPUHA, YKCYCHOM KHUCIIOTBI, HENPEAEIbHBIX KUPOB,

I'IFOKO3bI, Kpaxmala, OEJIKOB — B COCTaBe IMUIICBLIX IMTPOAYKTOB 1 KOCMCTHYCCKHUX CPEACTB;
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BJIQ/IETh MIPABHJIaMU U TIpUeMaMu 0€30MacHOi paboThl ¢ XMMUYECKUMH BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BaHHEM;
YCTAaHABJIMBATh 3aBUCHUMOCTh CKOPOCTH XMMWYECKOW PEAKIMU U CMEIIEHUS XHMHYECKOIO PABHOBECHUS OT Pa3IMYHBIX
(aKTOPOB C 1IEJIbIO ONPECICHHS ONITUMAIIBHBIX YCIOBUM MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB;
IIPUBOJUTH IIPUMEPHI TUAPOIIN3A COJIEH B IOBCEAHEBHON KU3HU YEIOBEKA,
NPUBOAUTH MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA B MPUPOAE, IPOU3BOJICTBEHHBIX IMPOLECCAX H
KU3HEIECATEIBHOCTH OPIaHU3MOB;
MPUBOAUTh MPUMEPHl XUMUYECKUX PEAKIMM, PACKPHIBAIOIIMX OONIME XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB —
METAJIJIOB U HEMETAJLIOB;
MIPOBOJIUTh PAacU€Thl HA HAXOXKJIECHUE MOJIEKYJSIPHON (OpMyJIbl YIJIEBOIOPOJA MO MPOAYKTaM CrOpaHusi U MO €ro
OTHOCHUTENBHOM TUIOTHOCTH M MAaCCOBBIM JOJIAIM 3JIEMEHTOB, BXOJSIIUX B €I0 COCTAB;
BJIQ/IETh IIpaBHJIaMU O€30M1aCHOr0 OOpalIeHUs C €AKUMHU, TOPIOYUMHU U TOKCUYHBIMHU BEIIECTBAMHU, CPEACTBAMH OBITOBOM
XUMUH;
OCYILIECTBIATh OUCK XUMUYECKON MH(OpMaIlMKU 10 Ha3BaHUSAM, UACHTU(PUKATOPaM, CTPYKTYPHBIM (OpMyJiaM BELIECTB;
KPUTHUYECKH OILICHUBATh M WHTEPIPETHUPOBATH XUMHUYECKYIO HH(GOpPMALMIO, COAEPXKAIIYyIOCSd B COOOIICHMUSX CpEACTB
MaccoBoil MHpopManuH, pecypcax MHTepHeTa, Hay4YHO-TIOMYJSPHBIX CTaThsX C TOYKH 3PEHHUS] €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LIEJISIX BBISBJICHUS OLIMOOYHBIX CYXJIEHUH 1 (OPMUPOBAaHUS COOCTBEHHON MO3UIUY;
MPEACTABISATH IMYTH PEIICHUs II00aNbHBIX MPOOJIEM, CTOSIIMX MEPE] YET0BEUECTBOM: IKOJOTUYECKHUX, IHEPreTUUECKHUX,
CBIPBEBBIX, M POJIb XUMUHU B PELLICHUU 3TUX MPOOIIEM.

BeinyckHuk Ha 0230BOM YPOBHE IOJYYHT BO3MOKHOCTH HAYYUTHCSH:

HIUIIOCTPUPOBATL Ha MIpHUMEpPAx CTAHOBJIICHUC W O3BOJIOOUIO OpFaHI/I‘IeCKOﬁ XUMHHN KaK HAyKHM Ha pa3IndHbIX
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HMCTOPUYECKHX ATAIax €€ pa3BUTHUS;
— WCIIOJIb30BaTh METOJbl HAYYHOTO TIO3HAHUS TPU BBHIMOJHEHUU IPOEKTOB M yUEeOHO-HCCICIOBATEIBCKUX 3aJad IO
U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIYYEHUS U PACIIO3HABAHUSI OPraHUYECKUX BEIIECTB;
— OOBSACHATH NMPUPOY U CIOCOOBI O0OpPa30BAHUS XUMUUYECKOW CBSA3U: KOBAJEHTHOM (IMOJISIPHOM, HEMOJISIPHOW), MOHHOM,
METaNIMYECKON, BOJAOPOIHOMN — C LEIBbIO ONPEIeNICHUsI XUMUYECKON aKTUBHOCTHU BEILIECTB;
— YCTaHABJIMBATh TE€HETHYECKYIO CBSI3b MEXKIY KJIAacCaMU OPTraHMYECKHX BEIIECTB JJII OOOCHOBAHMS MPUHIIUIHATLHON
BO3MOKHOCTH TIOJIYYEHHUS OPTaHUYECKUX COSMHEHUM 3aJTaHHOTO COCTaBa U CTPOCHUS;
yCTaHaBJIMBATh B3aUMOCBSI3U MEXy (haKTaMu U TEOpHUEH, MPUUMNHOMN U CIEACTBUEM IMPU aHAIU3€ MPOOJIEMHBIX CUTYyaIi

1 000CHOBaHHH IMPUHUMACMBbIX pGH_ICHI/Iﬁ Ha OCHOBE XMMMYECKUX 3HAHUMN

OCHOBHOE COAEP XAHUE YYEBHOI'O ITPE/IMETA

Tema 1. BaskHeiimme XuMHu4ecKkHe NOHSTHS M 3aK0OHbI (8 yacoB)

AtoM. Xumudeckuii aneMeHT. M3oromel. [IpocTbie 1 cioXHbIE BEIIECTBA.

3aKOH COXpaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUHM MPU XUMUYECKHX PEAKIHUSIX, 3aKOH
MOCTOSIHCTBA COCTaBa. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.

AToMHBIC opOuTaNu, S-, p-, d-, f-amexTporsl. OCOOEHHOCTH pa3MEIICHHs IEKTPOHOB MO0 OPOUTAISIM B aTOMax MaJibiX U
OOJIBIIIUX TIEPUOJOB. DHEPreTUYECKHE YPOBHM, MOAYpOBHHU. CBS3b MEPUOJUYECKOTO 3aKOHA W TEPUOJAMYECKON CHUCTEMBbI
XUMUYECKUX DJIEMEHTOB C TE€OpuUeu CTpoeHHs aToMoOB. KOpOTKWi W JUIMHHBIA BapUaHTHI TAOJUI[BI XUMUYECKHUX HJIIEMEHTOB.
[TomoxeHne B TNMEPUOIUYECKOW CHCTEME XHMHUYECKUX 3JIEMEHTOB BOJOPOJA, JIAHTAHOMJOB, AKTMHOMJAOB U HCKYCCTBEHHO

MOJIYy4YCHHBIX 3JI€MCEHTOB.
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BasieHTHOCTB U BaJIEeHTHBIE BO3MOKHOCTH aTOMOB. [lepnoinueckoe n3aMeHeHNE BaJIeHTHOCTU U Pa3MEPOB aTOMOB.

Pacyernble 3agauyu. Bberuncienne maccbl, o0b€Ma WIM KOJMYECTBA BEIIECTBAa MO M3BECTHOM Macce, o0beMy WU
KOJIMYECTBY BEILECTBA OJJHOTO U3 BCTYNUBIIMX B PEAKIMIO WM MOJYyYUBLINXCS B PE3YJIbTATE PEAKLMU BEIIECTB.

Tema 2. Ctpoenue BeuecTBa (7 4acoB)

XuMmunyeckasi CBs3b. Buapl M MexaHu3mbl oOpa3oBaHMsl XUMHUYeCKOW CBs3H. MoHHas cBs3b. KaTHOHBI M aHUOHBI.
KoBasieHTHass HenosspHas CBA3b. KOBaJleHTHas MOJSApHas CBA3b. OJIEKTPOOTPULATENBHOCTh. (CTENEHb OKUCICHUS.
Metanuuaeckast cBsi3b. BonoponHas cBs3b. [IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJI HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB.

Tunsl KpUCTAIUIMUECKUX PEUIETOK U CBOMcTBa BemiecTB. lIpuymHBI MHOroOOpas3us BEIIECTB: M30MEPHs, TOMOJIOTHS,
AJUTOTPOIHUS, U30TOMHS.

JemMoHcTpanuu. Mojeny MOHHBIX, aTOMHBIX, MOJEKYJSIPHBIX U METAJUIMYECKUX KPUCTAIUIMYECKUX pEemeTOK. DPheKT

Tunganda. Moaenu MoJIEKyJ1 K30MEPOB, TOMOJIOTOB.

Pacuernble 3aga4u. Berancinenrne maccol (KOJMYECTBA BEIIECTBA, 00BEMa) MPOAYKTA PEAKIIUH, €CIIH ISl €r0 MOTyYeHUs
JlaH pacTBOP C ONPEAEIEHHON MAaCCOBOM J0JIEN UCXOAHOTO BELIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Knaccudukaiys XuMUYeCKUX peakiuii B HEOPTaHUYECKON M OPraHNYEeCKOM XUMUMU.

CKOpOCTh peaKIuM, €€ 3aBUCUMOCTh OT Pa3JIMUHBIX (PAKTOPOB. 3aKOH JIEUCTBYIOUIMX Macc. JHeprus aktuBauu. Katanus
u Katanmu3aTopbl. OOpaTUMOCTh peakiuil. XuMuueckoe paBHoBecue. CMeleHHe paBHOBECHsI TOJ JICUCTBHEM Pa3TUYHBIX

¢daktopos. [Ipunnumn Jlelllarense. [Ipon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
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JeMoHcTpanum. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHLEHTPAUU U TeMIeparypsl. Pasnoxenue nepokcuaa BOAOpoaa
B IIPUCYTCTBUU Katanuzaropa. OnpeaeneHne cpepl pacTBOPa ¢ MOMOIIBIO YHUBEPCATBHOIO MHAUKATOPA.

JlabopaTopHble onbIThI. [IpoBeeHNe peakinii HFOHHOTO OOMeHa JIJIsl XapaKTEePUCTUKU CBOMCTB AJIEKTPOIUTOB.

IIpakTHyeckas padora. BnusHue pa3nuuHbix (pakTOpoB Ha CKOPOCTh XUMUYECKOM PEaKInu.

Pacuernble 3amaun. Brruncienre Macchl (KOJIMYECTBA BEIECTBA, 00beMa) MPOJIYKTa PEAKIMHU, €CIM W3BECTHA Macca
HCXOJHOTO BEILECTBA, CONEPIKALIETO OIPEACICHHYIO JOJII0 IIPUMECEH.

Tema 4.PactBopsl (7 4acoB)

Hucnepcubie cuctembl. VctunHble pacTBOpbl. CrnocoObl BBIpaXXEHHS KOHLIEHTPALIMM PacTBOPOB: MaccoBas J10Jis
PaCTBOPEHHOIO BEUIECTBA, MOJIIpHAsA KOHUEHTpauus. Koyutonaaeie pacTBOpbI. 30711, TENH.

Onektponutuyeckass aucconuanus. CuibHbIE W Clla0ble AJNEKTPOJUTHL. Kuciomno-ocnogHvle 63aumooeicmsus 8
pacmeopax. Cpelna BOIHBIX pPACTBOPOB: KucIas, HEUTpalibHas, IIeno4Has. HouHoe npoussedeHue 600vi. BomopomaHbii
nokaszaresnb (PH) pactBopa.

T'uoponus opeanuyeckux u HeOP2aHUUECKUX COeOUHEHU.

IIpakTnueckas padora. [IpurorosiieHre pacTBopa ¢ 3aJaHHON MOJISIPHOM KOHIEHTpaluen

Tema 5.9sekTpoxumMuyeckre peakuuu (5 4acoB)

XHUMUYECKHE WCTOYHUKHU TOKA. Psii CTaHIApPTHBIX 3JIEKTPOAHBIX MOTEHIMATIOB. DIJIEKTPOJIU3 PACTBOPOB M PACILJIABOB.
llonsmue o kopposzuu memannos. Cnocobwl 3auumsl Om KOPpPO3UU.

Tema 6. Metanuasl (12 yacoB)

[TonoxkxeHne MeTauIOB B  TMEPUOJUYECKOM CHCTEME XMMHYECKHUX 3ieMeHTOB. OOmme CBOMCTBa METaJIOB.

DIIEKTPOXUMHUUECKUN PsiJl HANPsDKeHUM MeTauioB. O01ire criocoObl MOJIy4eHUs METAJLIOB.
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O0630p MEeTaIOB TJIaBHBIX MOATPYII (A-TpyII) NEPUOJUYECKON CUCTEMbBI XUMUYECKHUX AJIEMEHTOB.

O030p MeTauoB raBHBIX noArpynn (b-rpyrin) nepuoanyeckoi CUCTEMbI XUMHUYECKUX 3JIEMEHTOB (M€EJlb, LIMHK, MUMAH,
XPOM, JHcene30, HUKelb, NIAMUHA).

CriaBbl METAILIOB.

Oxcupl ¥ TUAPOKCUBI METAIIJIOB.

JemoncTpanuu. O3HakoMJeHHME C oOpa3llaMd METaUIOB M HMX COEAUMHEHMH. B3anMopelcTBHe IIENOYHBIX U
LIEJI0YHO3EMEIBHBIX METAILIOB C BOJOM. B3auMOJENCTBUE MENH C KUCIOPOJIOM U CEPOM. DIEKTPOIU3 PacTBOPa XJIOPHUIA MEIN
(I1). OMBITHI MO KOPPO3UH METAIIJIOB U 3aIlUTE OT Hee.

JlabopatopHble onbIThbl.B3anmoielicTBHE IIUHKA U JKeJie3a ¢ pacTBOPaMU KHUCIIOT U IIejoueid. 3HaKOMCTBO ¢ oOpa3uaMu
METAJJIOB U UX pyJaMHu (paboTa ¢ KOJUICKIIUSIMU).

Pacyernbie 3axaun.PacueTsl 10 XUMUYECKUM YPABHEHUSM, CBSA3aHHBIE C MACCOBOM JIOJIEW BBIXO/1a MMPOIYKTA PEAKIIMH OT
TEOPETHYECKH BO3MOKHOTO

IIpakTnueckas padora. PenieHne 3KCnepuMeHTAJIbHBIX 32124 10 TeMe «MeTtaun).

Tema 7. Hemerasuasl (10 yacoB)

O030p cBolicTB HemeTaioB. OKHCINMTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA THIUYHBIX HeMeTaioB. OKCHIIBI
HEMETAJIJIOB U KHCJIOPOI0COACPIKAIINE KHCIOTh. Bo1opoiHbIe COeTMHEHNS HEMETAIIIOB.

JemoncTpamun.O0pa3isl HemeTaioB. OOpasibl OKCHI0B HEMETAJIOB U KHCIIOPOACO ISP KAIINX KHCIIOT. ['opeHue cepwl,

docdopa, xkene3a, MarHus B KUCIOPOJIE.

18



JlaGopaTopHble ONBITHI. 3HAKOMCTBO C OOpa3laMd HEMETANIOB M WX MPHUPOJHBIMH COEAMHEHUsIMHU (paboTa ¢
KOJUIeKIIUAMHK ). Pacrio3HaBaHMe XJIOPUIOB, CYIb(PaTOB, KAPOOHATOB.
['eHeTnyeckas CBsA3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB.

HpaKTH‘leCKaH paﬁoTa. Pemenue IKCIICPUMEHTAJbHBIX 3a/aY 110 TEME «HemeTasab.

Tema 8. Xumus v :xu3Hb. (54.)

XuMus B TNPOMBIIUICHHOCTH. [IpHHIMIBI XMMHYECKOTO ITPOM3BOJACTBA. XUMHUKO-TEXHOJOIMYECKUE IPUHIIUIIBI
IIPOMBIIIIEHHOT'0 MOJIy4eHus MeTaJuIoB. IIponsBoactso uyryHa. [IpousBoacTso craiu.

Xumus B ObITy. XUMHUUYECKasi MPOMBIIIEHHOCTh M OKpY KaroIas cpeja.

IIpakTukym 7 4). PemieHne skcneprMMEHTANbHBIX 3a/1ay MO HEOPTraHWYECKON XUMHUU; PEIICHHE HKCIEPUMEHTaIbHBIX

3ajJa4 110 OpFaHI/I‘IGCKOﬁ XUMHH,; PCIICHUC ITPAKTHYCCKUX PACUYCTHBIX 3aaa4; IIOJIYYCHUC, CO6I/IpaHI/Ie H PaCIIO3HABAHUC I'a30B.

TPEBOBAHMUA K YPOBHIO IIOAT'OTOBKHU OBYYAIOIUXCSI.

B pesynbrare uzydeHus XuMuu Ha 6a30BOM YPOBHE YUYEHUK JOJIKEH

3Hamv/nOHUMams:

- aJICHeNlwUue XumMu4ecKkue nOHAmMUA: BEIECTBO, XUMUYECKUM AJIEMEHT, aTOM, MOJIEKYJia, OTHOCUTENIbHbIC aTOMHAs U
MOJIEKYJISIpHAs MacChl, MOH, aJUIOTPONMs, M30TOMbI, XMMHUYECKAsl CBS3b, BJECKTPOOTPHUIATEIBLHOCTh, BAJEHTHOCTbH, CTENEHb
OKHUCJICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOEHUS, PACTBOPHI,

QJIICKTPOJUT MW  HCEIJICKTPOJIIUT, OJCKTPOJUTHUCCKAA aucconranusa, OKHCIUTCIbL W BOCCTAHOBHUTCIIL, OKHCIICHUC H
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BOCCTaHOBJICHHE, TETUTOBOM 3P (HEKT peaKIuu, CKOPOCTh XUMUUYECKON PEaKIlny, KaTajlu3, XMMAYECKOe PAaBHOBECHE, YTIICPOTHBIH
ckeneT, GQyHKIIMOHAIbHAS TPYIIa, U30MEPHUs, TOMOJIOTHS;

- OCHOBHbIE 3AKOHBL XUMUN: COXPAHEHNS MACChI BELIECTB, IOCTOSAHCTBA COCTaBa, NEPUOANYECKUIN 3aKOH;

- OCHOBHblE mMeopuu XuMuUU. XUMUAYECKOW CBSI3M, JJIEKTPOJUTHYECKOW JHUCCOIMALIMM, CTPOEHUS OPraHUYECKHX
COCJIMHCHMUH;

- B@IICHeUWIUe eeuwiecmea U mamepuaivl: OCHOBHBIE METAUIbl W CIUIABBI; CEpHAs, COJsIHAsA, a30THAsA W YKCyCHas
KHUCJIOTHI; IEJI0YM, aMMHUAK, MUHEpaJIbHbIE YI0OpeHMs, METaH, dTUJICH, alleTWICH, OCH30J, 3TaHOJI, KUPBI, MbLIA, TIIOKO3a,
caxapo3sa, KpaxMmaJ, KjaeTdaTka, OeJIKH, HCKyCCTBEHHBIC M1 CHHTETUUECKHE BOJIOKHA, KayUyKH, IJIACTMACCHI;

ymembo:

- HA3b16AMb V3YUYCHHBIC BEIIECTBA MO «TPUBHAIBHON» WUJIM MEXAYHAPOJHON HOMEHKIIATYPE;

- onpeodenams; BAJCHTHOCTb U CTENEHb OKHUCJICHUS XMMHUUYECKHUX AJIEMEHTOB, THUII XUMHUYECKON CBS3M B COCIWHCHUSX,
3aps]l WOHA, XapakTep Cpeabl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCAUHEHUN, OKHUCIUTEIb W BOCCTAHOBUTEID,
MPUHAJICKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCAM OPTaHUYECKUX COCIIMHCHUN;

- XapaKkmepuzoeams:. 3JIEMEHTHI MaJIbIX MEPUOJIOB IO MX IOJOXKEHUIO B nepuoaunueckoun cucreme /.M. Menneneena;
o0IlIMe XMMUYECKHE CBONCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U OPTaHUYECKUX COCIUHCHUI;
CTPOCHUE U XMMUYECKHUE CBOMCTBA U3YYECHHBIX OPTaHUYECKUX COCIIMHCHUN;

- 00BACHAmMbB: 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;, MPUPOJY XUMHUUYECKOW CBSI3U (MOHHOM,
KOBAJICHTHOM, METaJJIMYECKOM), 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEakIMu W TMOJIOKEHHUS XMMHYECKOTO PAaBHOBECHS OT
paznTUYHBIX (PaKTOPOB:

- 8bINOJIHAMb XUMUYCCKUMN 9KCIICPUMCHT I10 paCIIO3HABAHUIO Ba)KHEHIIINX HCOPraHU4YCCKHUX U OPraHN4YCCKNX BCUICCTB,
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- BPO60OUMb CAMOCTOSITEIBHBIN MOUCK XUMHUECKON MH(OPMAIIUU C UCTIONb30BAaHUEM PA3IMYHBIX UCTOYHUKOB (HAYyYHO-
MOMYJISIPHBIX M3JaHUNA, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH IS

00paboTKM U Mepeaur XuMUYECKON HH(OPMAIH U €€ MPEACTaBICHUS B Pa3IMYHbIX (GopMax;

UCRONB306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0eAmeabHOCHU U NOBCEOHEBHOU HCUZHU 014

- 00BSCHCHUSI XUMUYECKHUX SIBJICHUM, MPOUCXOIAIINX B MPUPOJE, OBITY U HA IPOU3BO/JICTBE;

- ONpeAeNeHUs BO3MOXHOCTA TPOTEKAHUS XUMHYECKUX TNPEBPAIICHUNA B PA3JIMYHBIX YCIOBUSIX W OLECHKHA HX
MOCJE/ICTBUM;

- SKOJIOTUYECKHU TPAMOTHOTO MOBECHUS B OKPYKAIOIIEH CPEE;

- OLICHKU BIIMSIHUS XUMUYECKOT0 3arpsI3HEHUST OKPYXKAIOLIEH Cpe/ibl HA OPTaHU3M Y€JIOBEKA U APYTUE )KUBBIC OPTraHU3MBI;

- 0e30macHOTO 0OpAIICHHS C TOPIOYUMH M TOKCUYHBIMHU BEIIECTBAMH, JIAOOPATOPHBIM 000PYIOBaHUEM;

- MPUTOTOBJICHUS PACTBOPOB 3aJJaHHOMN KOHILIEHTPAIIMK B OBITY U Ha MMPOU3BOJICTBE;

- KPUTHYECKOU OIEHKU JOCTOBEPHOCTH XUMHUECKOU UH(POPMAITUH, TTOCTYIIAIOIIEH U3 pa3HbIX UCTOYHUKOB
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KaJ'ICHI[apHO' TECMATHYCCKOC IIIAHUPOBAHHC

Ne Tema ypoxka Kon-Bo | /lata mpoBenenus
4acoB mwiad | ¢akTu4
051

1. | Arom. Xumudeckuit 3ieMeHT. 30TOmbI. 1 02.09

2. | Atom. XuMuueckuii anemMeHT. M30Torbl. 1 08.09

3. | 3aKOH COXpaHEHHUs MaCChl U DHEPTUHU B XUMHH 1 09.09.

4. | [lepuoguyeckuii 3akoH. PacripeenieHue 31eKTPOHOB B aTOMAaX 3JIEMEHTOB MaJIbIX TIEPUOJIOB. 1 15.09.
Oco0EHHOCTH pa3MeNICHUS MICKTPOHOB B aTOMaX B MAJIbIX ITEPHOJIAX.

5. | Pacnpenenenue 31eKTPOHOB B aTOMax OOJBIINX MEPHUOJIOB 1 16.09

6. | [lonoxxeHue B MepUOIUYECKON CUCTEME BOJOPO/IA, JAHTAHOUIOB, AKTUHOUIOB UCKYCCTBEHHO 1 22.09
MOJIYYCHHBIX DJIEMEHTOB

/. | BasleHTHOCTb U BaJICHTHbIE BO3MOKHOCTH aTOMOB 1 23.09

8. | [lepuoandeckoe W3MEHEHNE BaJICHTHOCTH U PAJNyCOB aTOMOB. 1 29.09.

9. | OcHOBHBIE BUIBI XUMHUUYECKOH cBsI3U MOHHAsA U KOBaJE€HTHAsS CBSI3b 1 30.09

10. | CocraBnenue IeKTPOHHBIX (POPMYII BEIIECTB C KOBAJICHTHOM CBS3BIO 1 06.10

11. | Meramuueckas cBsizb. BomopoHas cBs3b. 1 07.10

12. | [IpocTpaHCTBEHHOE CTPOSHUE MOJICKYJT 1 13.10

13. | Ctpoenue kpucTaiuioB. Kpucrammmdeckue peneTky. 1 14.10

14. | [IpuuriHBI MHOTOOOpA3Hs BELIECTB 1 20.10

15. | KoutponbsHas pabota Nel mo Temam «BaxHel1ime XuMUIECKHUe MOHATHS U 3aKOHBDY, 1 21.10
«CTpoeHue BelecTBay

16. | [Ipaktrueckast pabora Ne 1 [IpuMenenne pacTBOpOB 3aJaHHON MOJISIPHON KOHIIEHTPAITHEH 1 27.10

17. | Knaccudukanus XuMUYECKUX peaKkui 1 28.10

18. | Knaccudukanus XuMUYeCKUX peakiui 1 1011
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19. | CkopoCTh XMMUYECKUX pEaKIil 1 1111
20. | CxopocTh XMMUYECKUX peakiuil. Kunetnyeckoe ypaBHEHHE PEAKIIUH. 1 1711
21. | Katamm3 1 1811
22. | XUMHYECKOE PAaBHOBECHE U CITOCOOBI €T0 CMETIICHHUSI 1 24 11
23. | Ypok-00001eHne 1o TeMe « XUMHIECKHUE PEAKITHI) 1 2511
24. | JlucnepcHbIe CUCTEMBI 1 112

25. | CiocoObl BbIpaKeHUs] KOHIIEHTPAIIMH PaCTBOPOB 1 212

26. | Pemenne 3a1ad Ha MPUTOTOBIICHUE PACTBOPA OMPEICICHHON MOJISIPHOM KOHIICHTPAIIUN 1 812

27. | llpaktrueckas padota Ne2 [IpurotoBrnenue pacTBopa ¢ 3aJaHHON MOJISIPHON KOHIICHTpAIHeH 1 912

28. | DnekTponuTHYECcKas Aucconuanys. BomopoHbIif MoKa3aTeb. 1 1512
29. | Kontpoinbhas pabora Ne2 3a | monyroaue mo pazaeny « TeopeTuueckre OCHOBbI XUMUM 1 16 12
30. | Peakun monHHOro ooOMeHa 1 2212
31. | Tuaponn3 OpraHuyecKuX U HEOPTAaHMUECKUX COSAMHEHUN 1 2312
32. | XUMUYECKHEe UCTOYHUKH TOKA 1 29 12
33. | Pax craHmapTHBIX 3JIEKTPOIHBIX TTOTCHITHATIOB 1 12 01
34. | Koppo3usi MeTayuioB U ee MpeaynpexIieHue 1 1301
35. | DnexTponus 1 1901
36. | O0mias XapaKTEepUCTHKA METAIIOB 1 2001
37. | O630p METaUTMYECKHUX IEMEHTOB A-TPYIIIT 1 26 01
38. | OOt 0030p MeTaNIUYECKHUX eMeHToB b-rpynmn 1 27 01
39. | Menp 1 202

40. | Huak 1 302

41. | Turan u xpom 1 902

42. | Keneso, HUKEIb, IJIaTHHA 1 10 02
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43. | CrimaBbl METAILIIOB 1 16 02
44, | OKCUabl ¥ TUIPOKCHJIBI METAJIJIOB 1 17 02
45. | [Ipaktueckast padota Ne3 Penienue DkcniepuMeHTaIbHBIX 3374 M0 TeMe «MeTaib 1 24 02
46. | Pemenue 3aga4 1 203
47. | KoutponsHas padora Ne3 mo teme «MeTtamib» 1 303
48. | O630p HEMETAIIOB 1 903
49. | CpolicTBa U MPUMEHEHUE BAKHEUIITNX HEMETAJIIIOB 1 1003
50. | CoiicTBa U MpUMEHEHNE BAXKHEHIIINX HEMETAIIIIOB 1 16 03
51. | O6mras xapakTepUCTUKa OKCHJIOB HEMETAIIOB M KUCIIOPOI0COAEPKAIIMX KUCIOT 1 17 03
52. | OkucauTENbHBIE CBOMCTBA a30THOM M CEPHOM KUCIIOT 1 2303
53. | CepHas KUCIOTA U a30THAsE KUCJIOTHL. X mpuMeHeHue. 1 24 03
54. | BogopoaHbie coeTMHEHUS] HEMETAILIOB 1 6 04
55. | 'eneTnyeckas CBsI3b HEOPraHUYECKUX U OPTAaHMYECKUX BEILIECTB 1 704
56. | [IpakTudeckast pabota Ne4. Pemenue skcepuMeHTAIBHBIX 3a1a4 1Mo TeMe «HemeTtamibn 1 13 04
57. | Xumusi B TPOMBITIUIEHHOCTH. [[pUHIMITBI TPOMBITINIEHHOTO TTPOU3BOCTBA 1 14 07
58. | XUMHUKO-TEXHOJIOTHYECKUE TPUHIIUIIBI TPOMBIITUICHHOTO MOTYYEHUSI METaJJIOB 1 20 04
IIpou3BoacTBO UyTyHa.
59. | IIpousBoacTBO CTANMH 1 21 04
60. | KorrponbHas padora Ne 4 o Teme «Hemerammbny 1 27 04
61. | Xumus B ObITY 1 28 04
62. | Xumudeckasi IpOMBIIINICHHOCTh U OKPYXKaloias cpeaa 1 405
63. | [IpakTueckas padota No5 Perenue sxcriepuMeHTaNbHBIX 33]1a4 110 HEOPTaHUYECKON XUMHUHU 1 505
64. | Ilpaktuueckas pabora Ne 6 PelieHue skcrieprMEHTaNbHBIX 3a/1a4 IO OPTraHUYECKOW XUMUU 1 1105
65. | [IpakTuueckas padora No7 PernieHne nmpakTHUYECKUX paCYSTHBIX 33124 1 12 05
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66. | [Ipaktuueckas padota Ne§ Ilomydenue cobupanue u pacrio3HaBaHHUE ra30B 18 05
67. | [Ipaktuueckas padota Ne§ Ilomydenne coOupanue u paclio3HaBaHHUE ra30B 19 05
68. | UtoroBast KoHTpoJbHAs paboTa MO BCEMY KypCy 2505
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