rocyaapcTBeHHoOe 0K/I:KeTHOE 0011e00pa3oBaTeibHOE YUpPeKIeHue
cpenHsisi o0meoOpasoBarTebHas mKoJa ¢. Crtapas Paueiika umenu I'eposi CoBerckoro Coro3za
C.T. TeruioBa MyHunmunajabHoro paiiona Ceizpanckuii Camapckoii odJ1actu

Paccmorpena IIpoBepena YrBepxaena
Ha 3aceganun MO 3aMecTUTeNb AUPEKTOPa npukazom Nel42A OJ] ot
ITporoxon Ne 1 ot 30.08.2021r. o YBP JL.A. EBceeBa 31.08.2021r.
PyxoBonurens LIMO TlupexTop
/B.A. XKamunosa/ I'bOY COLI c. Crapas Paueiika
/H.A .Kynaruna/
PABOYAS ITPOI'PAMMA
O XUMHNMN

(yriiy0Js1eHHbIH YPOBEHb)

10-11 kaaccenl



IHosicHUTEJLHAA 3aIIUCKA

Pabouas nporpamma I'BOY COLI c. Crapas Paueiika um. I'epost Coerckoro Coro3a
C.T. TennoBa myHununaibHoro paiioHa Ceizpanckuii Camapckoi 00JacTi 110 XUMHH (YTITYOJICHHBIN
YpPOBEHb) Ha ypOBHE cpeHero oomiero oopasosanus (10-11 kimaccel) cocTaBiieHa Ha OCHOBE:

1) DenepanbHbiii 3akoH "O06 o6pa3oBanuu B Poccutickoit @eaepanun” ot 29.12.2012 N 273-D3.

2) «®DenepanbHbIi TOCYJapCTBEHHBIN CTaHAAPT CPEAHETO 00IIEro 00pa30BaHMs» MUHICTEPCTBA
obpasoBanus u Hayku Poccuiickoit @eaepanmu Ne 413 ot 17.05.2012 B pepakiiuu mpuKka3oB
MunoOprayku Ne 1644 ot 29.12.2014, Ne 1577 or 31.12.2015 u ot 29.06.2017), B COOTBETCTBUU C
OCHOBHOM 00pa3oBaTeIbHOM MporpaMMoii cpennero oobiiero oopazosanust ' bOY COIII c. Crapas
Pauelika.

3) bapeimosa M.B. Xumus. Paboune nporpammel. [Ipenmernas nunus yueonunkoB C.A.Ily3akoBa,
H.B.Mammnuunoii, B.A. [Tonkosa 10-11 knaccer. — M.: «IIpocsemenue», 2017.

4) @enepanbHblii TEepevYeHb YYEOHHKOB, YTBEP)KICHHBIX, PEKOMEHJOBAaHHBIX (HONMYIIEHHBIX) K
UCTIOJIB30BaHUIO0 B 00pa3oBaTEIbHOM NpOIlecCE B 0Opa30BATENBHBIX YUPEKACHHUAX, PEATU3YIOIINX
nporpaMMmel cpeanero obiero oopasoanus Ne 345 ot 28.12.2018 rona;

[Iporpamma paspaborana Ha ocHoBe PI'OC ¢ yyeToM MEXNPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH,
JIOTUKH y4eOHOro mpolecca. B cucreme ectecTBeHHO-HAYYHOT0 00pa30BaHUSl XUMUS KaK y4eOHBINM MpeaMeT
3aHMMaeT BaXKHOE MECTO B IIO3HAHWU 3aKOHOB MPHUPOJABI, B MaTepuadbHOW JKU3HMU OOIECTBa, B
(hOpMUPOBAaHUH HAYYHOW KAapTHHBI MHPA, @ TAK)KE B BOCIIUTAHUU IKOJOTUICCKOU KYIbTYPHI JTIOACH. XUMUS
KaK yueOHBIN MpeAMET BHOCUT CYIIECTBEHHBIN BKJIa/l B HAYYHOE MUPOTIOHUMAHUE, B BOCIUTAHHUE U Pa3BUTHE
yyaluxcs; MpU3BaHAa BOOPYKUTh YyYalIMXCSd OCHOBAMH XWUMHUYECKHMX 3HAaHUH, HEOOXOAUMBIX IS
MIOBCETHEBHOM KHU3HH, 3JI0KUTh (PYHIAMEHT /s JaJIbHEHIIIEro COBEpPIICHCTBOBAHUS XUMUYECKIX 3HAHUH B
JPYTUX y4eOHBIX 3aBE/ICHUAX, a TAKKE MPABUILHO OPUEHTUPOBAThH YYAIIMXCS B OKPYKAIOILIEM MUDE.

Henun mo mpeaMery XMMHMs: OCBOCHUE 3HAHUN O XMMHUYECKOW COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPA, BAXKHEHNIIUX XUMUYECKUX MOHATUAX, 3aKOHAX U TEOPHUAX; OBJIAJICHUE YMEHUSIMH IPUMEHSTh
MOJIy4YE€HHBbIE 3HAHUS U1 OOBSCHEHUS Pa3HOOOpa3HBIX XMMHUYECKUX SBIEHUN M CBOMCTB BEIIECTB, OLIEHKH
pOJIM XMMHHM B PAa3BUTUH COBPEMEHHBIX TEXHOJOTMM W IIOJY4EHHMM HOBBIX MAaTEpHalOB; PpPa3BUTHE
MO3HABATENIbHBIX HMHTEPECOB M HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B TPOILECCE CaMOCTOSTEIBLHOIO
MPUOOPETEHUsI XUMUYECKUX 3HAHUN C MCIIOJIb30BAHUEM PA3IMUHBIX UCTOYHUKOB MH(OpMAILUY, B TOM UYHUCIIE
KOMITBIOTEPHBIX; BOCITUTaHHE yOEKIEHHOCTH B MO3UTUBHON POJU XMMHH B JKU3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOJIMMOCTH XUMHYECKH TIPAMOTHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO M OKpY’Kalolled cpene;
MPUMEHEHHE TOJIYUeHHBIX 3HAHUW W YMEHUU Ui 0€30MacHOr0 HCIOJIb30BaHUS BEILIECTB M MAaTEpUAIOB B
OBITY, CEIbCKOM XO3SIIICTBE M Ha INPOM3BOJCTBE; PEIICHUsS NPAKTHMUECKHUX 3a/ad IOBCEJIHEBHON >KU3HHU,
MPEAYNPEKACHUSA SBICHUM HAHOCAIIMX BpEX 3I0POBBIO YEIIOBEKA U OKPYKAIOIIEW Cpele; PpacKpbITh
BO3paCTAIOIIYI0 pOJIb XHMHUU B pEUICHUM TIJ00albHBIX MPOOJIEM, CTOSIIUX MEpe] YeIOBEYECTBOM:
JHEPIreTUYECKOU, TPOJTOBOJILCTBEHHOM, SKOJIOTMYECKOMN.

B 3apaum o0yyeHusi XMuMUM BXOJAUT:
* (opmupoBaHuEe y ydalIUXCAd 3HAHUM OCHOB XHUMHYECKOM HAayKH — BaKHEHIIUX (DAKTOB, TMOHSITHH,

XUMHYECKMX 3aKOHOB M TEOpUHM, XUMHUYECKOrO $3bIKAa, PACKPBITHE JOCTYMHBIX 0000IIEeHUN

MHPOBO33PEHUYECKOI0 XapaKTepa;

¢ pa3BUTHUC YMeHI/Iﬁ Ha6J'IIO)IaTB H O0BACHITHL XUMHYCSCKUE SABJICHUS, IPOUCXOAAIINE B IIPUPOAC, B
na6opaTopH1/I, B HOBCCHHCBHOﬁ KH3HH,

* (dopMHpOBaHHE CHEIUATBHBIX YMEHUN 00paIaThCs C BEIIECTBAMU, BHITIOIHITH HECTIOKHBIC OTIBITHI,
coOJro1ast mpaBUiia TEXHUKUA 0€30MTaCHOCTH;

® pacKpbITHE TYMAHUCTUYECKOW HAIPABJICHHOCTH XHMHUHU, €€ BO3pPACTAIOIIEH pOJAM B  PEIICHUU
III00ANBHBIX MPOOJIEM, CTOSIIMX TMEpell YEeNIOBEYECTBOM: DJHEPreTUYECKOW, MPOI0OBOILCTBEHHOM,
9KOJIOTHICCKOM;

* packpbITHE Iepes yYalluMUCs BKJIaJa XUMHU B HAYUYHYIO KapTUHY MUDA;



* pa3BUTHE T'YMaHUCTHUYECKHUX YEpT JINYHOCTHU, POPMHUPOBAHUE TBOPUECKUX 33aTKOB;
* TOATOTOBKA K OCO3HAHHOMY BBIOOpPY 00pa3oBaTeIbHOM U MPOoheCCHOHATBHON TPACKTOPHUH;
® BOCIHTAHUE 3JIEMEHTOB IKOJIOTMYECKOM KYIbTYPBHI.

B coxpepxanuu naHHOrO Kypca IpeiMeTa XMMHUHM MPEACTABICHbBl OCHOBOIOJIATAIONINE XUMHUUECKUE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOIIME H3YYEHHME COCTaBa M CTPOCHUE BEILIECTB, 3aBUCUMOCTH HX
CBOICTB OT CTPOCHHUS, KOHCTPYHPOBAHHUE BEILIECTB C 33JJaHHBIMU CBOMCTBAMH, UCCIIEJOBAHHE
3aKOHOMEPHOCTEH XMMUYECKUX MIPEBPAILICHUM U TyTEeH YNpaBIeHUS UMH B LIEISAX MOJTYYCHUS
BEIIECTB, MaTEPHAJIOB, SHEPTUU.

@DaKTOJIOTUYECKas YaCTh MPOrPAMMbI BKIIOUAET CBEJICHUSI O HEOPTraHMYECKUX U OPraHHMYECKUX
BEIleCTBaX. YUEOHBIM MaTepuand OTOOpaH TakuM 00pa3oM, 4TOObI MOXHO OBLJIO OOBSCHUTH Ha
COBPEMEHHOM U JOCTYITHOM I YYallluXCsl YPOBHE TEOPETHUECKUE MOJOKEHHS, U3ydyaeMble CBOWCTBA
BELIECTB, XMMUUECKUE MIPOLIECCHI, IPOTEKAIOLIUE B OKPYKAIOLIEM MUPE.

TeopeTnueckyro OCHOBY M3y4EHHUS] HEOPTaHUYECKOW XMMHH COCTaBIISIET aTOMHO-MOJIEKYJISPHOE
yueHue, nepuoanyeckuit 3akon J.M.MenzeneeBa ¢ KpaTKUMU CBEICHUSAMU O CTPOCHUU aTOMOB, BUJaX
XUMHUYECKOHN CBS3H, 3aKOHOMEPHOCTSIX XUMHUECKUX PEAKIIH.

W3ydyeHue opraHMYecKOd XHMHM OCHOBaHO Ha ydyeHun A. M. byriaepoBa 0 XHMHYECKOM
CTPOEHUHU BeUIeCTB. Bech Kypc OpraHn4ecKkoil XMMUH MPOHU3aH UJIEE 3aBUCHUMOCTH CBOMCTB BEILLIECTB
OT COCTaBa M MX CTPOCHUS, OT XapakTepa (PYHKIIMOHAIBHBIX TPYII, a TAaKKE T'EHETHYCCKHX CBS3EH
MEXy KJaccaMH OpraHUYecKUX coeqMHEeHul. B nanHOM Kypce colepskarcsi BayKHEHIe cBeieHus: 00
OTIICNbHBIX  BEUIECTBAX M CHHTETHYECKUX MaTepualaX, O JIEKapCTBEHHBIX Iperaparax,
CrocoOCTBYIOUMX (POPMHUPOBAHUIO 3J0POBOTO 00pa3a )KU3HU U 001IeH KyIbTyphl YeIOBEKA.

B usydyenuu kypca 3HaunTEIbHAS POJIb OTBOJUTCS XUMHUUECKOMY SKCIIEPUMEHTY: MIPOBEACHUIO
MPAKTUYECKUX U JIA0OPATOPHBIX PabOT, HECIOKHBIX IKCIEPUMEHTOB M OMHCAHHIO MX PE3yJIhbTATOB;
COOJIOCHUIO HOPM M TPaBHJ TOBEIACHHS B XHMHUYECKUX J1a0OpaTopusix, a Takke Oe30macHOMy
HCIIOJIb30BAaHUIO BEUIECTB U MAaTEPHUAJIOB B OBITY, CETLCKOM XO0341CTBE U HA ITPOU3BO/JICTBE.

W3yyenne XMMUHU HAIPaBIICHO:

* Ha oceoeHue axcHetuux sHaruil 00 OCHOBHBIX IOHATHAX, 3aKOHAX U TCOPUAX] XUMHUYECKOMU
CHUMBOJIMKE, O XHUMHYECKOM COCTaBJ'ISII-OH_Ieﬁ CCTCCTBCHHO - Haquoﬁ KapTHUHBI MUPA;

* Ha os&radenue YMeRUAMU Ha6J'IIO)IaTI> XUMHYCCKUC SBJICHUA, I[POBOAWUTH XUMHYECKIH
SKCIICPUMCHT, IIPOU3BOAUTL pACYCTBI HA OCHOBC XUMHNYCCKUX CI)OpMYJ'I BCIICCTB U ypaBHeHI/Ifl
XUMHUYCCKUX peaKLIHfI; MPUMCHATDH MOJYUCHHBIC 3HAHUA JIA 00BSICHEHHS p33H006pa3HBIX
XUMHYECKHX SBJICHUN M CBONCTB BCIICCTB, I OLUCHKHU POJIM XUMUHU B pa3BUTHU COBPECMCHHBIX
TEXHOJIOTHH U MMOJIYYCHHA HOBBIX MAaTCPHUAJIOB;

® Ha pazsumue MO3HABATCIBHBIX MHTEPECCOB U HMHTCIIIICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
MMPOBEACHUA XUMHUUYCCKOT'O SKCIICPUMEHTA, CaMOCTOATCIIBHOI'O HpI/I06peTeHI/I$I 3HaHUH B

COOTBETCTBUU C BOZHUKIINMHU KU3HEHHBIMU MTOTPEOHOCTSAMU C UCTIOJIb30BAaHUEM Pa3IMUHbIX
MCTOYHUKOB UH(POpMAIUH;

* Ha gocnumanue OTHOIICHUS K XHMHUHU Kak OJHOMY W3 (YHIAMEHTAIBHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS M DJIIEMEHTY OOIEeYeNIOBEYECKOW KYyIbTYphl; HEOOXOAMMOCTH XHMHUYECKU
rPaMOTHOT'O OTHOLIEHUSI K CBOEMY 3/IOPOBBIO U OKPY>KAIOILEN Cpele;

*  Ha npuMeHeHue NOIYYeHHbIX SHAHUL U YyMeHul sl 0€30IaCHOr0 UCIIOJIb30BaHUS BEIIECTB U
MaTepuajoB B OBITY, CETLCKOM XO3SIIICTBE U Ha MPOHM3BOJCTBE, PEIICHUS MPAKTHUYECKHUX 3a/1a4
B MIOBCEHEBHOM >KU3HU, IPEAYIPEKICHUS SIBICHUM, HAHOCAIUX BPE] 3I0POBbIO YeJIOBEKa U
OKpYKarollen cpene.

B kauectBe HECHHOCTHBIX OPUEHTHPOB XUMHUUYCCKOI'O O6pa30BaHI/I$I BBICTYIIAarOT O6T)GKTI)I,
U3ydaeMble B Kypc€ XHMHUHU, K KOTOPBIM y ydamuxcsi ¢GopMUpYETCs IEHHOCTHOE OTHolneHue. [Ipu
HTOM BEIYIIYIO POJIb UTPAIOT MMO3HABATEIbHBIE IICHHOCTH, TaK KaK JaHHBIN Y4eOHBIN MpeAMeT BXOIUT
B I'pynnny Op€aAMETOB IMMO3HABATCIIBHOTO IUKIIA, INTaBHAA [EJIb KOTOPBIX 3aK/II0YACTCA B U3YUCHUHN

MIPUPOJIBI.



OcHOBY nosnasamenvHbix yenHocmeu COCTABIAIOT HAay4YHbIC 3HAHUSA M Hay4YHbIE METOIbI IIO3HAHMS.
[To3HaBarenbHbIE IICHHOCTHBIE OpHEHTAlMH, (OpMHUpPYEMble B TIPOIECCE H3YYCHUS XHUMHUH,
IPOSIBIIAIOTCA B IPU3HAHUU:

* lleHHOCTM Hay4HOTO 3HAHUS, €r0 MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;

* LleHHOCTHM XMMHYECKHUX METOJ0OB UCCIICIOBAHUS KUBOM U HEXKUBOU HPUPOIBI.
Pa3BuTHe no3HaBaTEIbHBIX [IEHHOCTHBIX OPUEHTALMNA COAEPKaHUS Kypca XUMHUH MTO3BOJISIET
chopMupOBaTh:

*  VBaXuTEJIbHOE OTHOUIEHUE K CO3UIaTEIIbHOM, TBOPUECKOM AEATEIbHOCTH;

* [lonuMaHnue HEOOXOAUMOCTH 370POBOTO 00pa3a KU3HU;

® HOTpe6HOCTB B 663y0HOBHOM BBIIIOJIHCHUU ITPABUJI 0€301aCHOT0 UCIOJIL30BaAHUS BC€IICCTB B
IIOBCCAHCBHOM XU3HU,

* (CosHatenbHbIN BBIOOp OynyIiel mpodhecCuOHATBLHOMN e TEIIEHOCTH.

* Kypc xumun o0nanaeT BO3MOXKHOCTSIMHU AJisi (POPMHUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMel,
OCHOBY KOTOPBIX COCTaBJISIOT Ipoliecc OOIIeHHs U TrpaMoTHas pedb. KoMMyHUKAaTHBHBIE
LIEHHOCTHBIE OPUEHTAUH Kypca CIIOCOOCTBYIOT:

® HpaBI/IJ'IBHOMy HMCIOJIb30BAHUI0 XUMHUYIECKOMN TCPMUHOJIOTUH U CUMBOJIMKHU,

* Pa3BuTHIO MOTPEOHOCTH BECTU IUAJIOT, BBICIYIIIMBATH MHEHHUE ONIMOHEHTA, Y4aCTBOBATh B
JTUCKYCCHUU;

* Paszputuio YMCEHHA OTKPBITO BbIpaKaThb U apr'YMEHTHUPOBAHO OTCTAUBATH CBOKO TOUKY 3PCHU.

MecTo Kypca yueOHOM IJIaHe

B cooTBeTCTBHY ¢ TUTIOBBIM Y4COHBIM IJITAHOM B IIKOJIC H3Yy4alOT OCHOBBI OPTaHUYECKYI0 XUMUIO B
10 kiacce u oburyro xumuio B 11 kiacce.

Marepuai pacrpe/iesicH B COOTBETCTBUH C KOJIMYECTBOM YacOB IO KlacCaMm:
10 kimace — 102 yaca, 3 yaca B Hexe10; (3 yaca pe3epBHoOe Bpems);
11 knacce — 102 yaca, 3 yaca B Hezes1i0; (3 yaca pesepBHOe Bpemsi).

Cpennee (monHoe) oOmiee oOpa3oBaHME — TPETbs, 3aKIIOUYHUTENbHAs CTYNEHb OOIIero
obOpaszoBanusi. OqHON W3 BaXKHEHIIMX 3a7a4 3TOTO dTama SBJISETCS IMOJATOTOBKA OOYYaroIIUXCS K
OCO3HaHHOMY M OTBETCTBEHHOMY BBIOOPY KHM3HEHHOTO M NpodeccuoHansHoro mytu. O0ydaroniuecs
CTapIIMX KJIACCOB JOJDKHBI HAYYHTBCS: CAMOCTOSTENFHO CTAaBUTh IIETM W ONPENeNsATh IMyTH HUX
JOCTHXXECHUA, UCIIOJIB30BAThH HpI/IO6p€TeHHI)Ie 3HaHUA U OIIbIT ACATCIBHOCTU B peaJ'II:HOﬁ JKHU3HHU, 3a
paMKamu y4eOHOTO Tporecca.

PEJKUM 3AHATUIA
Knace Kon-Bo yacoB Kon-Bo Busl ¥ KOJI-BO KOHTPOJIBHBIX PadoT B ToJl

B TOJ 4acoB B

HEJIEII0
10 xmace 102 3 KontponbHas padota 4
IIpakTuyeckas pabora 3
JlaGoparopHas paboTa 1
11 knace 102 3 KounTponbHas pabota 6
[IpakTuueckas padota 7




YYEBHO-METOJUYECKHWIA KOMILIEKT

10 kmace
1.ITy3akoB C.A., Mamauna H,B., ITonkoB B.A. Xumus 10 knacc: yaeOHUK st
00111e00pazoBaTeNbHBIX YupexaeHuid.- M.; [IpocBemienue.
2. Xumust: 10 kmacc; 21eKTpOHHOE IPUIIOKEHUE K YICOHUKY.

11 kaace
1.ITy3akoB C.A., Mamauna H,B., ITonkoB B.A. Xumus 11 knacc: yaeOHUK 1151
00111e00pazoBaTeNbHBIX YupexaeHuid.- M.; [IpocBemienue.
2. Xumust: 11 xnacc; 21eKTpOHHOE IPUIIOKEHUE K YICOHUKY.

IIVIAHUPYEMBIE PE3YJIBTATbBI U3YUEHUA XUMUU

@opMHpPOBaHHE YHUBEPCAJIbHBIX YU4eOHBIX jJeiicTBU
(MuuHOCMHbBLE U MemanpeoMemHbvle pe3yibmanbl)
JIuunocmuvie ynueepcanvhule yueonvle oelicmeus
VY BhINTyCKHUKA OYAyT CHOPMUPOBAHBI:

JInuHOCTHBIE pPe3yJbTaThl B c(hepe OTHOIIEHHI 00yYAOIIHUXCS K cede, K CBOeMY 3/10POBbIO,
K MO3HAHHUIO ce0s:

— OpHueHTalus OO0yJaromMXCs Ha JOCTI)KCHHE JIMYHOTO CYACThs, pPEaTn3alii0 MO3UTHBHBIX
JKU3HEHHBIX TIEPCICKTUB, WHUIIMATHBHOCTh, KPEATHMBHOCTh, T'OTOBHOCTh M CIIOCOOHOCTh K
JUYHOCTHOMY CaMOOIMPEIEICHHIO, CIIOCOOHOCTh CTAaBUTH LIENTU U CTPOUTD KU3HEHHBIC TUIAHBI;

— TOTOBHOCTH M CIIOCOOHOCTH 00€CIeYnTh ce0e U CBOMM OJIU3KHUM JIOCTONHYIO KU3Hb B IPOLIECCe
CaMOCTOATEJIbHOM, TBOPUYECKOM U OTBETCTBEHHOM JESITEILHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTh 00YYarOIIMUXCS K OTCTAMBAaHUIO JJMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO IO3UIIMIO IO OTHOIICHUIO K
0OIIeCTBEHHO-TIOJIMTHYECKUM COOBITHSIM TPOILIOTO ¥ HACTOSIIETO0 Ha OCHOBE OCO3HAHMUS U
OCMBICJIEHUSI HCTOPHH, TYXOBHBIX [IEHHOCTEW U IOCTUKEHUIN HAIIEH CTPAHBI;

— TOTOBHOCTb U CIIOCOOHOCTh O0YYAIOIIHUXCS K CAMOPA3BUTHUIO U CAMOBOCIIUTAHUIO B COOTBETCTBHHU
C OOIIeYeNnoOBEYECKUMH IIEHHOCTAMH U HJeallaMd TPaXJaHCKOro oOOIecTBa, MOTPEOHOCTh B
(bU3UYECKOM CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/I0POBUTENHHOM 1€ATETHHOCTHIO;

—TPUHATHE U peaTu3alysl LEeHHOCTeH 310pOBOTro U 6e30MacHOro 00pasa Ku3HU, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY U TICUXOJIOTMYECKOMY
3/10pPOBBIO;

—HeTIpUATHE BPEAHBIX IPUBBIYEK: KypeHHUs, yIOTPeOIeHUs alIKOT0JIsl, HAPKOTUKOB.
JInuHoCTHBIE pe3yJbTaThl B cepe OTHOLIECHUH o0y4yarommxcs K Pocenu kak k Poqune
(OteuyecTBY):

— poccuiickas WIACHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHUIO DPOCCHHCKOM WACHTUYHOCTU B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOU OOIIIHOCTH POCCHICKOTO
HapoJa U cyap0e Poccun, naTpnoTusm, TOTOBHOCTB K CITyKEHHIO OTEUecTBY, €ro 3aluTe;

— yBa)KEHHE K CBOEMY HapoAy, YyBCTBO OTBETCTBEHHOCTH niepe] PonnHOi, ropaocty 3a cBOM Kpai,
cBoro PoauHy, mpomioe M HacTosiee MHOTOHAIMOHAIBHOIO Hapoja Poccun, yBakeHHE K
rocy/1apCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

— (GopMHpOBaHHME YBaXXEHHsS K PYCCKOMY SI3bIKY KaK TOCYIapCTBEHHOMY S3bIKy Poccuiickoit
Odenepanuy, SBISIOLIEMYCS OCHOBOM  POCCHMCKOM HWAGHTUYHOCTH U TJABHBIM  (DaKTOpOM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHHUS];



—BOCMHUTAHNUE YBAKEHUS K KYJIbTYpE, A3bIKaM, TPAIUIUSAM U 00bIYasiM HAPOJIOB, MPOKUBAIOIINX
B Poccuiickoit denepanum.
JInuHOCTHBIE pPe3yJbTaThl B c(hepe OTHOMIEHHI 00y4aAIOIIMXCH K 3aKOHY, TOCY1apCTBY U
K I'PAXKIAHCKOMY O0IIIECTBY:

— I'PaXXJIaHCTBEHHOCTh, IPAXKJAHCKas TO3MIUS aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHUICKOTO
o011ecTBa, OCO3HAIOLIET0 CBOM KOHCTUTYLIMOHHBIE IpaBa M OOS3aHHOCTH, YBa)KaIOLIETo0 3aKOH U
IIPaBOMOPSIIOK, OCO3HAHHO IPUHUMAOLIET0 TPAAULMOHHbIE HALMOHAJbHbIE M OOIIEYEIOBEUECKHE
TYMaHHCTUYECKHE U IEMOKPATUYECKHE IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HHU;

— IpU3HAHUE HEOTUYXJTAeMOCTH OCHOBHBIX IIpaB M CBOOOJ 4YelOBEKa, KOTOpbIE MpPUHAAJIEKAT
KaXJIOMY OT PO’KICHHUS, TOTOBHOCTh K OCYIIECTBJICHUIO COOCTBEHHBIX MpaB U cBOOO 0€3 HapyIIeHUs
npaB ¥ cBOOO APYrHX JIMIL, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE MTPaBa M CBOOO/IbI YeNIOBEKA U
rpaXkJJaHMHA COIJAcHO OOIIENPU3HAHHBIM NPUHLMIIAM W HOpPMaM MEXIYHapOJHOro IpaBa U B
coorBercTBuM ¢ Koncturynuen Poccniickoit denepanuu, npaBoBas v MOJIUTUYECKAs TPAMOTHOCTb;

— MHUPOBO33PEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIECTBEHHOM
NPaKTUKHA, OCHOBAaHHOE Ha JHMAJOre KyJIbTYp, a TAaKXKe Pa3IUYHBIX (JOpM OOLIECTBEHHOTO CO3HAHHMSA,
0CO3HaHME CBOETO MECTa B IOJIUKYJIBTYPHOM MHpE;

— MHTEPUOPHU3ALHUS IIEHHOCTEH TEMOKPATUH M COIIMATIBLHON COMMIAPHOCTH, TOTOBHOCTD K
JIOTOBOPHOMY PETYJIUPOBAHHUIO OTHOIICHUH B IPYIIE WU COIMAIBLHON OpraHU3aInu;

— FOTOBHOCTh O0YYaIOLIUXCS K KOHCTPYKTUBHOMY YYaCTHIO B IPUHITUN PELICHUH, 3aTparuBaroIinx
UX TpaBa M HMHTEPECHl, B TOM 4YHCIE B Pa3IMYHBIX (opMax OOIIECTBEHHOW CaMOOpraHU3aIluy,
caMmOyIipaBJieHHs], 00IIECTBEHHO 3HAaYUMOMN JeATENbHOCTH;

— TIPUBEPKEHHOCTh WAESIM WHTEPHAIMOHAIHM3MA, JPY>KObI, PaBEHCTBA, B3aUMOIIOMOIIN HAapOJIOB;
BOCIIUTAaHUE YBAXHUTEIHHOTO OTHOIICHUS K HAIMOHAJIBHOMY JOCTOMHCTBY JIIOACH, MX YYBCTBaM,
PETUTHO3HBIM YOKIACHUSAM;

— TOTOBHOCTh OOYYaIONMXCS NPOTHBOCTOSTH HICOJOTMHM OKCTPEMH3Ma, HAIMOHAIN3MA,
KceHO(hoOUHM; KOPPYIIHMU; AUCKPUMHHAIIUH 110 COIIMATBHBIM, PETUTHO3HBIM, PACOBBIM,
HAIIMOHAJIFHBIM NIPU3HAKAM U IPYTHM HETATHBHBIM COLIUAIBHBIM SIBJICHUSM.

JIn4HOCTHBIE pe3y/abTaThl B cepe OTHOLIEHUI 00y4AIOIMXCS € OKPYKAIIMMH JIOAbMH:

— HpPaBCTBEHHOE CO3HAHME U TOBEJEHHWE HA OCHOBE YCBOECHMsS OOIIEUYEIOBEYECKHX ILIEHHOCTEH,
TOJIEPAaHTHOI'O CO3HAHUS U MOBEJICHMS B MOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIOCOOHOCTH BECTH
JUajor ¢ JPYTUMH JIIO/IbMHU, JOCTHraTh B HEM B3aMMOIOHUMAHHUS, HAXOAWUTh OOLIMe Leau |
COTPYIHUYATH JUIS UX JTOCTHIKEHUS;

— IPUHATHE TYMaHUCTUUYECKUX [IEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIbHOE U JOOpOXKeIaTeIbHOEe
OTHOILIEHHE K IPyrOMYy 4€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

— CIOCOOHOCTh K COINEpEeXUBaHUIO U (OPMUPOBAHKE MO3UTUBHOIO OTHOIIEHUS K JIIOJSM, B TOM
YHClIe K JIMIaM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI U HHBAIM1aM; OepexKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K (PU3NYECKOMY U IICUXO0JIOIHYECKOMY 3/I0POBBIO IPYTUX
JIIOJIeH, YMEHHUE OKa3bIBATh IIEPBYIO IIOMOIIIb;

—(hopMHpOBaHUE BBIPAXKEHHOHN B MOBEICHUM HPAaBCTBEHHOM MO3UIIMH, B TOM YHCIIe CIOCOOHOCTH
K CO3HaTeJIbHOMY BBIOOpY 100pa, HPAaBCTBEHHOI'O CO3HAHMSI M TOBEJEHUS HA OCHOBE YCBOCHHS
00I11eYeNIOBEYECKUX IIEHHOCTE M HPaBCTBEHHBIX YYBCTB (UeCTH, J0Jdra, CIpaBeIIHMBOCTH,
MIJIOCEPUS U IPYKETI00us);

— Ppa3BUTHE KOMIIETEHLUH COTPYAHHYECTBA CO CBEPCTHHUKAMHM, AETbMM MIIAJIIETO BO3pacTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO TOJIE3HON, yueOHO-MCCIIeI0BATEIHCKON, TPOSKTHOM U
JIPYTUX BUJAX NESTEIbHOCTH.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00y4alOIUXCs K OKPYKaloLeMy MHUPY,
sKMBOM NPUPOJE, XYA0’KECTBEHHOU KYJIbType:

— MHMPOBO33pPEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAUMMOCTH
HAyKH, TOTOBHOCTh K HAYyYHO-TEXHUYECKOMY TBOPUYECTBY, BiaJIeHUE TO0CTOBEpHOU HH(popmanuei o



MEPEOBbIX JOCTHXKEHUSX U OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HaYYHBIX 3HAHHUIX 00 yCTpOiCTBE MHUpa U OOIIECTBA;

— FOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSKCHHUH
BCEH JKM3HM; CO3HATEJIbHOE OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHHIO KaK YCJIOBHUIO YCIIELIHOM
npodeccnoHanbHOM U O0IIECTBEHHOMN AESITeIbHOCTH;

— DKOJIOTMYECKAasi KYJIbTypa, OEpeKHOE OTHOIICHHS K POIHOU 3emiie, MPUPOTHBIM OOraTcTBam
Poccun u wMupa; MOHMMaHHE BIUSHUS COLUAIBHO-DKOHOMHUYECKHUX MPOLECCOB Ha COCTOSHHE
MPUPOTHON U COIMATBHOM CpeJlbl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOIHBIX PECYPCOB; YMEHUS U
HAaBBIKM Pa3yMHOT0 MPUPOIONOI30BaHUS, HETEPIUMOE OTHOIICHHUE K JIEUCTBUSM, IPUHOCSIIIUM BpE
9KOJIOTHH; IPUOOPETEHUE OTBITAa SKOJIOT0-HANIPABICHHOM e TEIIbHOCTH;

— 9CTETUYECKOE OTHOILIEHUS K MHUPY, TOTOBHOCTbh K 3CTETUYECKOMY OOYCTPOHCTBY COOCTBEHHOTO
ObITa.

JIMYHOCTHBIE Pe3y/bTAaThI B c(hepe OTHOMIEHNH 00yYAIOIIUXCH K ceMbe M POAUTEISAM, B TOM
qycJie MOAr0TOBKA K CeMeilHOM KU3HU:

— OTBETCTBEHHOE OTHOUIEHUE K CO3JJaHUIO0 CEMbHU Ha OCHOBE OCO3HAHHOI'O MIPUHATHUS HEHHOCTEN
CEMEHMHOM JKM3HH;

—TI0JIOKUTEIBHBIN 00pa3 CeMbH, POAUTEILCTBA (OTIIOBCTBA U MATEPUHCTBA), HHTCPUOPHU3ALIUS
TPAAULMOHHBIX CEMENHBIX LIEHHOCTEH.
JInuHOCTHBIE pPe3ybTaThl B c(hepe OTHOLIEHHUS 00y4alOUIUXCs K TPyAY, B chepe
COLMAJIBbHO-I)KOHOMUYECKUX OTHOLICHU I :

—yBa)Ke€HHUE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alIIUTE CBOECH COOCTBEHHOCTH,

— OCO3HaHHBIN BEIOOP OyayIel mpodeccuu Kak MyTh U CIIOCO0 peaan3aui COOCTBEHHBIX
JKU3HEHHBIX TIJIAHOB;

— FOTOBHOCTB O0YYaIOUINXCS K TPYAOBOW MPOPEeCCHOHATBHOM NESTETLHOCTH KaK K BO3MOXXHOCTH
y4acTHsl B PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM;

— MOTPeOHOCTh TPYIUTHCS, YBAXKEHHE K TPYAy U JIOIIM TPyda, TPYIOBBIM JTOCTHXKEHUSIM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIEHHWE K pa3HbIM BHAAaM  TPYAOBOI
JeSITEIIbHOCTH;

—TOTOBHOCTh K CaMOOOCITYXMBaHHUIO, BKJIouass OOydye€HHE U BBINOJHEHHE JOMAIHUX
o0s13aHHOCTEH.

JInuHoCTHBIE pe3yJbTaThl B cpepe Ppu3nueckoro, NCUX0I0ri4ecKOro, COUAILHOrO
H AaKaJeMUYeCKOro 0J1aronojy4ust 00y4armuxcs:

— (u3nUecKoe, dMOIMOHATBHO-TICUXOJIOTHYECKOE, COIIMAIIbHOE OJIaromnojayyue OoO0ydaroluxcs B
JKU3HA 00pa30oBaTEeNbHON OpraHu3aliy, OIIYIIEHHWE AETbMH O€30MacHOCTH U TICHXOJOTHMYECKOTO
KoM$opTa, HHPOPMAITMOHHON OE30MaCHOCTH.

IInanupyemMsblie MeTanpeIMeTHbIEC Pe3yJbTaThbl 0CBOCHHS NPOTrPaMMBbI

MertanpeameTHble pe3ynbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
IIpEJICTaBJICHbI TPEMS TPYIIaMi YHUBEPCaIbHBIX YueOHbIX AeiicTuii (YVY/]]).

1. PeryasiTuBHbIe yHUBepcajibHble YueOHbIe
AeHcTBHSA BBINMYCKHUK HAYYHTCH:

— CaMOCTOSATENIbHO ONPEENATh LEIH, 33aBaTh apaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXKHO
OTIPENIETTUTh, YTO IEJTh JIOCTUTHYTA;

— OLEHUBAThb BO3MOXHBIE MOCIEJICTBUS JOCTUKEHUS IIOCTABICHHOW 1€ B JACSATEIbHOCTH,
COOCTBEHHOW JKM3HH W KU3HHU OKPYKAIOIIHUX JIFOACH, OCHOBBIBASICh HA COOOpPAXKEHUAX JTHKU H
MOpaJIH;

— CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3372491 B 00PA30BATEIHLHON NEATETLHOCTH U
JKU3HEHHBIX CUTYaIUsX;



— OLIEHUBATh PECYPCHI, B TOM YHCJIE BpEMsI U APyrHe HeMaTepHalbHbIe peCypChl, HEOOXOAUMBIE ISt
JOCTUXKCHUA IIOCTaBJICHHOU neiau,

— BBIOMpATh MyTh JOCTUKEHUS 1I€ITH, IIAHUPOBATh PEIlIEHUE MOCTABICHHbIX 33]1a4, ONITUMU3ZHPYSI
MaTepuaibHble 1 HeMaTepHallbHbIE 3aTPaThI;

— OpPraHu30BbIBaTh A(PGEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl IOCTHXKEHUS TTOCTABJICHHON
LENH;

—COIIOCTABJIATD [TOJIYUEHHBIN PE3yJbTaT AEATEIbHOCTH C IOCTABIEHHOM 3apaHee LETbIO.
2. Illo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUSA

BbInyCKHUK HAYYHTCSH:

— HCKaTh M HAaXOIUTh OOOOLIEHHbIE CHOCOOBI pEIIeHUs 3aJad, B TOM 4YHCIE, OCYLIECTBIATh
pasBepHYTbI HMH(MOPMALMOHHBIA IOMCK UM CTaBUTh HAa €ro OCHOBE HOBbIE (yueOHble H
MO3HABaTEJIbHBIC) 33/1a4H;

—KPUTUYECKH OLIEHUBATh U MHTEPIPETHUPOBATH HH(POPMALIMIO C pa3HbIX MO3ULUHI, paclo3HaBaTh
U (UKCHPOBATH MPOTUBOPEYUS B MHPOPMAITMOHHBIX HCTOYHHUKAX;

— HCNONb30BaTh  pa3jMyYHbIE MOJEIbHO-CXEMATHUYECKUE CpEeACTBa JUIsl  IMPENCTaBICHUS
CYILIECTBEHHBIX CBA3€H M OTHOLIEHWH, a TaKXe MPOTHUBOPEYUMH, BBIABIECHHBIX B MH(OPMALMOHHBIX
HCTOYHUKAX;

— HaxXOJUThb U MPHUBOJUTH KPUTUYCCKUC aPpIr'YMCHTBI B OTHOLICHUH IIGfICTBHI\/JI n Cy)KI[GHI/If/'I ApYyroro,
CIIOKOMHO M pa3yMHO OTHOCUTBCSI K KPUTHYECKHM 3aMEYaHUSIM B OTHOLIEHMH COOCTBEHHOIO
CYXJIEHUs], pacCMaTPUBAaTh X KaK Pecypc cCOOCTBEHHOI'O pa3BUTHS;

— BBIXOAUWTH 34 paMKU y‘-I€6HOFO npeaMeTa U OCYICCTBIIATD HeHeHaHpaBHCHHblf/'I ITIOHUCK
BO3MOXHOCTEH IS IIMPOKOTO MEPEHOCA CPECTB U CIIOCOOO0B JeHCTBUS;

— BBICTpauBaTh UHAMBHUIYaTIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OIPAaHUUEHUS CO
CTOPOHBI IPYIrUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

—MEHATh U YAEP>KUBATh Pa3HbIC [TO3ULMHU B I03HABATEILHON ACSITEIBHOCTH.

3. KoMMyHHKaTHMBHbIE YHHBepCAJIbHbIE YUeOHbIe JelcTBUS
BbeInyCKHUK HAy4YHTCH:

— OCYIIECTBISTH ACNOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMHU, TaK U CO B3POCIBIMH (Kak
BHYTpHU 00pa30BaTEeIbHON OpraHU3aIliy, TaK U 3a ee MpeaenamMu), moAOupaTh NapTHEPOB [Tl AETOBOU
KOMMYHUKAIIUU UCXOJs U3 COOOpaK€HUW pe3yJbTaTUBHOCTH B3aWMOJCHCTBUSA, a HE JIMYHBIX
CHMIIATHH;

— IIPU OCYIIECTBICHUH TPYIIIOBOM pabOThI OBITH KaK PYKOBOAUTENEM, TaK U YWICHOM KOMAaH/IbI B
pa3HBIX POJSIX (TeHepaTop uaeH, KPUTUK, UCTIOTHUTENb, BEICTYMAIOIINMA, SKCIIEPT U T.11.);

— KOOPJIMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBUAX PEATHHOTO, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— Pa3BEPHYTO, JOTMYHO U TOYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM AJEKBATHBIX
(YCTHBIX M MMCEMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacrmo3HaBaTh KOH(IMKTOTCHHBIE CHUTYAIlMM M TMPEAOTBpaliaTh KOH(IMUKTHI A0 MX aKTUBHOMN
(a3bl, BEICTpaNBaTh JIEJIOBYIO M 00pa30BaTENbHYI0 KOMMYHHUKAIIUIO, H30€Tast JMYHOCTHBIX OI[EHOYHBIX
CYXKJICHHM.

HPEAMETHBIE PE3YJIBTATHBI

B pe3ynbrate n3ydenus: yueOHOro npeaMera «XuMHUsS» Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHMs:
BbINyCKHUK HA Yrjy0JIeHHOM YPOBHE HAYYHTCH:

— pacKphIBaTh Ha MIPUMEPAX POJIb XUMHUU B (POPMHUPOBAHUM COBPEMEHHOW HayYHON KapTHHBI MHpa
Y B IIPAKTHUYECKOMN JEATENBHOCTH YEJI0BEKA, B3AUMOCBA3b MEXY XUMHUEN U JPYTHMHU €CTECTBEHHBIMU
HayKaMH;



— WUTIOCTPUPOBATH HA IPUMEPAX CTAHOBJICHUE U HBOJIIOIUIO OPraHUYECKOM XUMUHU KaK HAyKH Ha
Pa3IMYHBIX UCTOPUUECKHX dTallax €€ pa3BUTHUS,

—yCTaHaBIMBAaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEX]ly CTPOEHUEM aTOMOB XUMHYECKHX
AJIEMEHTOB M MEPUOJUYECKUM NU3MEHEHNEM CBOMCTB XMMUYECKHUX 3JIEMEHTOB M UX COCAMHEHUN B
COOTBETCTBUU C MOJIO)KECHUEM XUMHUECKUX 3JIEMEHTOB B MEPUOIMUYECKON CUCTEME;

— aQHAJIM3UPOBATh COCTaB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSAS IMOJOXKEHUS OCHOBHBIX
XUMHUYECKHX TEOPUI: XMMHUUECKOI0 CTPOEHUSI OpraHndeckux coenunenuit A.M. BytiepoBa, ctpoeHus
aTomMa, XMMHYECKOUN CBS3H, IJIEKTPOIUTHUYECKON AUCCOLUUALMMA KUCIOT U OCHOBAHUM; yCTaHABIMBATh
MPUYUHHO-CJICACTBEHHBIE CBSI3M MEXK]Iy CBOMCTBaAMU BEIIECTBA U €r0 COCTABOM M CTPOCHUEM;

— IPUMEHATh TpPaBUJIa CHUCTEMAaTHYECKONM MEXIyHApOJHOW HOMEHKIJIATyphl Kak
CpeICTBapa3IMUCHUS ¥ UICHTHU(PUKAIIMU BEIIECTB 10 HX COCTABY U CTPOCHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIC U CTPYKTYpHBIE (DOPMYJIbI HEOPTAHUYECKUX U OPraHNYECKHUX BEIIECTB
KaKk HocuTelled HWHGPOpMAIMM O CTPOCHHHM BEIIECTBA, €ro CBOWCTBAX M MPUHAMIC)KHOCTH K
OIIpEeIEIEHHOMY KJIACCy COEAMHEHUN;

— OOBSCHATH NMPUPOAY M CIOCOOBI 00pa30BaHUSI XMMHUYECKOM CBSI3U: KOBAJICHTHOH (ITOJIAPHO,
HEMNOJISIPHON), HOHHOM, MEeTa/NIMYeCKOi, BOJOPOIHOM — C LENbI0 ONpeAeNieHUus XUMHUYECKON
AKTUBHOCTH BEIICCTB;

— XapaKTepu30BaTh (PU3NUECKHE CBONCTBA HEOPTaHUYECKUX U OPTaHMUYECKUX BEIIECTB U
yCTaHaBIUBATh 3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTANIMUECKON PEIIETKH;

— XapaKTepHu30BaTh 3aKOHOMEPHOCTH B U3MEHEHHH XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COSAMHEHUMN, BBICIIUX OKCHUIIOB U THAPOKCHJIOB;

—TMIPUBOAUTH MPUMEPHI XUMHUECKUX PEAKIINM, pACKPHIBAIOIINX XapaKTEPHbIE XUMUYECKUE
CBOMCTBA HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB M3YyUYEHHBIX KJIACCOB C LIEIBI0 UX
uacHTH(GHUKAIMY U O0BSICHEHHS 00JIACTH IIPUMEHCHHS;

— OMpeAensaTh MEXaHW3M peaKIHH B 3aBUCUMOCTH OT YCJIOBHUH TMPOBEIEHUS pPEaKIUuu |
MIPOTHO3UPOBATH BO3MOXKHOCTh MTPOTEKAHUSI XUMUYECKUX PEAKIIUN Ha OCHOBE TUIIA XUMUYECKOHN CBS3U
Y aKTUBHOCTH PEareHTOB;

— YCTaHaBIMBaTh 3aBUCHUMOCTb PEAKIMOHHON CIOCOOHOCTH OpPraHUYECKUX COCIUHEHHH OT
XapaxkTepa B3auMHOI0 BIUSIHUS aTOMOB B MOJIEKYJIAX C LI TPOTHO3UPOBAHUS IPOYKTOB PEAKIIUU;

—yCTaHABJIMBATh 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEeaKIIuu U CMEIEHUS XUMHUYECKOTO

paBHOBECHS OT PA3JIMIHBIX (1)aKTOp0B C ICJIBIO OIMPEACIICHUS ONITUMAJIBHBIX YCJIOBI/Iﬁ IMPOTCKAHUA
XUMHYCCKUX ITPOLECCCOB,
—YyCTaHaBJIMBATb I'CHCTUYCCKYIO CBA3b MCKAY KJIACCaAMU HECOPTAaHWUYCCKUX U OPTaHUYCCKUX

BCUICCTB MJIA 000CHOBaHUA HpI/IHHI/IHHﬁJ’IBHOfI BO3MOXXHOCTH IMOJIYYCHHA HCOPTAaHNYCCKUX U
OpPTaHWYECKUX COCTUHCHHI 3a/IaHHOTO COCTaBa M CTPOCHUS;

—HO)I6I/IpaTB PEarcHThl, YCI0BUA U ONIPCACTIATE ITIPOAYKTBI peaKHHfI, MO3BOJIAIONIUX PCATIN30BaATH
n1abopaToOpHbIE U MIPOMBIIITIEHHBIE CLIOCOOBI MOTYYEHHS BAXKHEUIITNX HEOPTraHUYECKUX U
OpPTaHMYECKUX BEIIECTB;

— OIPENIETISATH XapaKTep CPEeMbl B pe3yiIbTaTe THAPOIN3a HEOPTAHHUECKUX H OPTaHUIECKIX BEIICCTB
U TPUBOAUTH MPUMEPHl THUAPOJIM3A BEUIECTB B TOBCEIHEBHOM KU3HU YENOBEKa, OMOIOTMYECKUX
0OMEHHBIX nponeccax U MPpOMBIIIJICHHOCTH,

— NPUBOAUTH IMPUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHfI B IpHUpoAac,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEEATEIIbHOCTH OPTaHU3MOB;

— 000CHOBBIBATH MPAKTUYCCKOC UCITOJIB30BAHUC HEOPTAHNYCCKUX U OPraHNYCCKUX BCUICCTB U UX
peaxiuii B MPOMBIIIUIEHHOCTH U OBITY;

— BBINOJHATH XUMHYECKUU SKCIICPUMCHT I10 pacCliO3HaBaHWIO W ITOJYUYCHHUIO HCOPraHWYCCKUX H
OpPTaHMYECKUX BEIIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIacCaM COEIMHEHUMN, B COOTBETCTBHH C
MpaBUJIaMHU ¥ IpueMaMu 6€30macHOM pabOThl C XUMUYECKUMH BEIIECTBAMHU U JJa0OPaTOPHBIM
00opy0BaHUEM;

—TIPOBOJUTH PACUETHl HA OCHOBE XUMHUYECKHX (DOPMYI U ypaBHEHUH peakInii: HaX0XKICHUE
MOJIEKYJISIPHOW (pOPMYITBI OPraHUIECKOTO BEIIECTBA MO €r0 MNIOTHOCTH U MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJISIIUX B €r0 COCTaB, MM MO MPOAYKTaM CTOPAHMsI; pacueThl MaCCOBOM O (MacChl)



XUMHYECKOTO COEAMHEHHs] B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakIuu, eciu OJHO W3 BEUIECTB JaHO B HM30BITKE (MMEET MPUMECH), pacueThl MAacCOBOW WU
00BEMHON [10JI BBIXOJA MPOJIYKTa PEAKIMH OT TEOPETHYECKH BO3MOXHOTO; pPacyeTbl TEIIOBOTO
s dexra peakuuu; pacyeTsl 0OBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX PEAKLUSIX; pPacyeThbl
Macchl (0ObeMa, KOJMYECTBAa BEIECTBA) MPOAYKTa PEAKLUHU, €CIM OJHO W3 BEUIECTB JAaHO B BUJE
pacTBoOpa ¢ ONPENEIEHHON MACCOBOM J10JIEl paCTBOPEHHOTO BEIIECTBA;

— HCIOJB30BAaTb MCTOAbI HAYYHOI'O IMO3HAHUA: aHaliu3, CHUHTC3, MOACIUPOBAHHNEC XHMHUUYCCKHUX
MPOIIECCOB M SBJICHHUIA — MPU PEIICHUU y4eOHO-UCCIICOBATEIBCKUX 3aJa4 10 HM3YYCHHIO CBOICTB,
Croco0O0B MOIYYEHHS U PACIIO3HABAHUS OPTAHUYECKUX BEIECTB;

— BJIaJIeTh IpaBUiiaMu 0€3011acCHOr0 0OpaIIeHUs ¢ €AKUMHU, TOPIOUYMMHU M TOKCUYHBIMU BEIIECTBAMU,
CpeICcTBaMU OBITOBOW XMMHH;

— OCYUIECTBJIATH MOMCK XUMHYECKONH MH(POPMALIMY 110 HA3BaHUSAM, HIeHTH(UKAaTOpaMm,
CTPYKTYpPHBIM (pOpMysIaM BEIIECTB;

— KPUTHYECKH OIICHWBATh M HMHTEPIPETUPOBATH XUMUYECKYI0 HH(OPMAIIMIO, COACPIKAIIYIOCT B
COOOILIEHUSAX CPEACTB MaccoBOM MH(oOpMaIHK, pecypcax MHTepHeTa, HAYYHO-MIOMYISIPHBIX CTAaThsIX C
TOYKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B UENSX BBISBICHHS OIIMOOYHBIX CYXKICHUN U
dbopmupoBaHUs COOCTBEHHON MO3ULINU;

—yCTaHaBJIMBAaTh B3aUMOCBSI3U MEXy (DaKTaMU U TEOPUEH, MPUYMHON U CIEACTBUEM IIPU
aHaJIn3¢ HpO6JI€MHI)IX CI/ITyaIlI/If/'I 1 000CHOBaHUU IMPUHHUMACMBIX pCHIGHI/Iﬁ Ha OCHOBC XUMHNYCCKUX
3HAHUMH;

— HOpPCACTaBJIATHL IIYTH PCUICHUA FJIO63,JII)HI)IX Hp06JICM, CTOoAIMX TIEpCH 4YCIOBCUECTBOM, H
MEPCIEKTUBHBIX HAMPABICHUN pPAa3BUTUS XUMHUYECKHX TEXHOJOTHWH, B TOM 4YHCIE TEXHOJOTUI
COBpPCMCHHBIX MaTCpHUaIOB C pa3JII/IIIH0ﬁ q)YHKHI/IOHaJH)HOCTI)IO, BO300HOBJIIEMBIX UCTOYHHUKOB ChIpbA,
Hepepa60TKH " YyTUWIN3aluX NPOMBIIIVICHHBIX U 6I)ITOBI)IX OTXO0OO0B.

BbinyckHUK Ha yriIy0J€eHHOM YPOBHE NMOJYYUT BO3MOKHOCTh HAYUYHTHCS:

—hopmyruposams yeib uCcied08anus, GbLOSUSAMb U NPOBEPIMb IKCNEPUMEHMATLHO SUNOMEe3bl
0 XUMUYECKUX CBOUCMBAX BeUeCms HA OCHOBE UX COCMABA U CIMPOEHUSL, UX CHOCOOHOCMU 6CMYNAMb 6
Xumuueckue peakyuu, o xapakmepe u npoOyKmax paziuyHulxX XUMu4ecKux peaKyuil,

— CamMoCmosAmenbHo NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL C COONI00eHUeM
npasu 6€30nacHou pabomol ¢ geuwecmeamu U 1a60pamopHuiM 000PYO08AHUEM;

— UHMePnPemupo8ams OaHHble 0 COCMAGe U CMPOEHUU 8eUeCM8, NOTYYEHHbIE C NOMOUbIO
COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOO08;

—ONUCHIBAMb COCMOAHUE INEKMPOHA 8 AmMOMe HA OCHOB8E COBPEMEHHBIX KE8AHMOB0-
MEXAHUYECKUX NPEOCMABIeHUTl O CMPOEHUU amoMa OJist 00bACHEHUS Pe3YIbmamos CNeKmpaibHO20
amanusa eewecms;

— Xapakxmepuzo6ams poib A30MOCOOEPHCAUUX 2eMEPOYUKTULECKUX COCOUHEHULL U HYKLeUHOBbIX
KUCTIOM KAK 8ANCHEUMUUX OUONIOSUYEeCKU AKMUBHBIX 8ELeCm;

— NPOCHO3UPOBAMb 03MONCHOCTL NPOMEKANHUSL OKUCTUMETbHO-60CCMAHOBUMENbHBIX PeaKyull,
JIeACAUUX 8 OCHOBE NPUPOOHBIX U NPOU3B0OCHBEHHBIX NPOYECCOB.

COILEPKAHUE KYPCA « XUMMUSD»
10 kaacc (102 yacoB; 3 yaca pe3sepsB )

Teopus XMMHYECKOr0 CTPOCHHS OPraHUYECKUX COCUHEHUI.
IIpupoaa xuMH4eCKUX cBs3ei

Oprannueckue BemecrBa. Oprannyeckas XuMust. CTaHOBIIEHHE OPraHUYECKON XUMHH KaK HAyKH.
Teopus XUMHUYECKOI0 CTPOCHMS BELIECTB. Y IIIEpOAHbIN ckeneT. M3omepsl, M3omepust.

CocTrosiHuE HIEKTPOHOB B aTOME. DHEPTETUUECKUE YPOBHU U NTOJAYPOBHH. DJIEKTPOHHBIE
opOUTaNU. S- ANEKTPOHBI U p-3eKTPOHbI. CriuH 31ekTpoHa. CrapeHHbIE 3JEKTPOHBI. DIEKTPOHHAs
KoHurypauus. I'papuueckue 3neKTpoHHbIE POPMYIIBI.

DNEeKTpOHHAs NIPUPOJIa XUMUYECKUX CBSI3€H , TU-CBSA3b, CUTMA-CBA3b. METO/ BaJICHTHBIX CBSI3€EH.

Knaccudukanus oprannueckux coeguHeHnn. @yHKIMOHANbHAS rpyMIa.



Yraesoaopoabl

[IpenenpHbIE yraeBo1oposl (amkanbl). Bo30yxkaeHHoe cocTosHue aTroma yriaepoaa. [ uépuauzamms
ATOMHBIX OpOUTaseil. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE AITKAHOB.

I'omonoru. I'omonornueckass pasHocTb. I'omonormueckuii psa. MexayHapoaHas HOMEHKIATypa
OpraHMYEeCKUX BellecTB. M3oMepus yriiepoHOro CKeleTa.

Metan. Ilonmyuyenmue, ¢usnueckue M XHUMHUYECKHME CBOMCTBAa MeTaHa. Peakuuu 3aMerieHus
(raoreHUpOBaHuUs), ACTHAPUPOBAHUSA, H3OMepHu3anuu ankaHoB. llemubeie peakiuu. CBoOOIHBIC
panukaisbl. ['anoreHonpon3BoAHbIE AJIKAHOB.

Kpatneie cBs3u. HenpenenbHble yrieBogoponbl. AiikeHbl. CTpoeHuE MOJIEKYJ, TOMOJIOIHS,
HOMEHKJIaTypa U u3zoMepus. SP2- rulOpuauzanus. IteH (3TwieH). M3omepus MmooxeHus JIBOWHOU
cBs3u. [IpocTpancTBeHHas n30Mepust (CTEPEOU30MEPHS).

[lonyyeHne M XuUMHUYECKHE CBOMCTBA alKeHOB. Peakuum mnpucoenuHeHus (ruIpUpOBaHUE,
raJIOrTeHHPOBAaHME, TUJpATalliN), OKUCICHUS U MOJMMepU3aluu ajkeHoB. IIpaBuno MapkoBHUKOBA.
BricokoMonekymnsipHble coequHeHNs. KauecTBEHHbIE PEAKIIMU HA IBOUHYIO CBSI3b.

AnkaaueHsl (THEHOBBIE YIIEBOI0pOab1). Mi3oMepus u HoMeHKIaTypa. AuBunmi (Oyraguen — 1,3).
N3onpen (2-metunOyroaued -1,3). ConpspkeHHble 1BOMHbIE cBsA3U. [loyueHne u xumMmuueckue
CBOMCTBA aJIKaUEHOB.

Ankunbl. AueruieH (3TUH) U ero romojoru. 3omepus u HoMeHki1atypa. MexkinaccoBast
uzomepust. SP- ruOpumusanus. XuWMHUYECKHWE CBOMCTBA QJIKWMHOB. Peakiuu MNpHCOSIMHEHUS,
OKHUCJICHUS U TIOJIMMEPHU3ALINY AJIKUHOB.

Apenbl (apoMaTH4eCKHE YTriieBoJopobl). M3omepus n HoMeHknaTypa. benson. benzonbHoe
KoJib110. Tonyon. M3oMepus 3amecTuTesen.

XuMuyeckue cBOWCTBa O€H307a U ero romosioroB. Peakuuu 3amerieHusi (rajJoreHUpOBaHUE,
HUTPOBAHUE), OKUCICHHE U TNpHUcOoequHEeHMsI apeHoB. llectuuumapl. ['eHeTnueckas CBSI3b apeHOB C
JPYTUMHU YTJIE€BOJOPOIAAMH.

[Ipupoanbie HCTOUHUKH yTrieBo0poaoB. [Ipupoausiii ra3. Hedts, [lonyTHble HEQTSIHBIE Ta3bl.
KamenHslii yroms.

[Tepepabotka HedTu. Ileperonka HedTH. Pektudukamumonnas kononHa. ben3un, Jlurpows,
Kepocun. Kpekunr nedrenponykros. Tepmuueckuil 1 KaTaTuTHUECKUH KpeKuHTU. [Inponus.

Kuciaopoacoaepskamue opranHu4ecKkue CoeJUHEHUs

Kucnoponconepxkamue opranuueckue coequHeHus. (OIHOAaTOMHBIE IPEAEIbHBIE  CIUPTHI.
@yHKIMOHANbHAS TpyIna cnupToB. M3oMepuss U HOMEHKIaTypa CHUpPTOB. MeTaHon (METHIIOBBII
cnupt). OtaHon (3TUiOBBIM cnupT). llepBUYHBINA, BTOPUYHBI W TPETHUYHBI aTOMBI YIJepoja.
Bonopoanas cBs3b.

[Tonydyenne m xumuueckue cBoicTBa crnuptoB. CrnmupToBoe OpokeHue. depmeHTs. BomopoaHbie
cBsA3U. PU3HONIOTHUYECKOE IEHCTBUE METAHOIIA U ATAHONA. AJIKOTOJIU3M.

MHoOroaToOMHbl€ CHOUPTHI. ODTUIEHTIUKONb. [uiepuH. XUMHUYECKHE CBOMCTBAa MpeleIbHbBIX
MHOT0aTOMHBIX cIUPTOB. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTHI.

®eHosbl. ApoMaTHYeCKue CIUPTHL. XUMHUYECKHE CBOMCTBa (peHona. . KauecTBeHHast peakiusi Ha
denot.

Kap6ouunsnabie coequnenus. KapoonunbHas rpynna. Anpaeruanas rpynna. Aiabaeruabl. KeToHsl.
W3omepus 1 HOMEHKJIATypa.

[lonyyenne W XUMHYECKHE CBOMCTBA albJACTHIOB. Peaknnu OKHCIEHUS U INPUCOEAVHEHUS
anbAernIoB. KauecTBeHHAs peakius Ha albAEeTH/IbI.

KapOonoBeie kucnotel. KapOokcunpHas rpynna (kapookcorpymnma). M3omepust 1 HOMEHKIATypa
KapOOHOBBIX KHCIIOT. OTHOOCHOBHBIE Ipe/iebHbIE KapOOHOBbIE KUCIOTHI. [lonyduenne u xumMmuueckue
CBOICTBa OJHOOCHOBHBIX IpeNeIbHBIX KapOOHOBBIX KHUCIOT. MypaBbUHAs KHCIOTA. YKCyCHas
KHCII0Ta. ALIETaThl.

Crnoxuble 3¢upsl. Homenknatypa. [lonydyenne, XumMuueckue CBOMCTBA CIOXHBIX 3pUpoB.. Peakiys
srepudukanuu. [llenoyHoi ruapoau3 cnoxxHoro agupa (OMbUICHHE).

XKupsl. TBepable kUpBL, )KUIKHE KUPbl. CHHTETUYECKHE MOIOLIUE CPENCTBA.



VYraesoawl. Monocaxapunpbl. I'moko3a. @pykrosza. Onurocaxapuasl. {ucaxapuael. Caxapo3sa.
[Tonucaxapunpl. Kpaxman. ['nukoren. Peakuus nonukonaeHcannu. KauecTBeHHast peakius Ha
kpaxmail.. Lemmonosa. Auerminenmonos3a. Kiaccudukanus BoIOKOH.

A3oTconepkaliue OpraHunvecKue coeAnHeHus

A3zoTconepikaliie opraHnueckie coelnHeHus. AMuHbl. AMuHorpynna. AuwiuH. [lonydyenue u
XUMUYECKHE CBOKMCTBA AHWINHA.

AmuHokuciotel. M3omepust u HomeHkIaTypa. bunonsipasiii non. Ilentuanas (aMmuHas) rpymmna.
[Tenrtunas (aMmuaHas) CBA3b. XMMUUYECKHE CBOMCTBA aMUHOKHUCIIOT. [lenrrunpl. [lomunenTuasl.
My,

benku. CtpykTypa 0eiaKoBoii MOJIEKYIbI (IEpBUYHAs, BTOpPUYHAS, TPETUYHAs, YETBEPTHUHAs).
XuMudeckue cBorcTBa 6emkoB. JleHaTyparus u ruipoiin3 0enkoB. L[BeTHBIC peakiiy Ha OCITKH.

A3zoTcoaepiaiue rerepouukiandeckue coenvHenus. [upuaun. [Tuppon. [Mupumuaun. Ilypus.
A3OTHCTBIE OCHOBAHHSI.

Hyxneunoselie kucnorsl. Hykneornpl. KommiemeHTapHbIe a30TUCTBIE OCHOBAHUS.

XuMus 1 310poBbe yenoBeka. DapMakogoruiyeckas XuMus.

Xumus noJTuMepoB

ITonmmmepsl. Crenens nonumepusaunn. Monomep. CTpykrypHOe 3BeHO. TepMmoIiacTuuHbIe
nonumepsl. Crepeoperyssipasie momuMepsl. [lommatunen. [Tomunponunen. [onurerpadTopaTrien.

TepmopeakTuBHbIe HoauMepsl. PeHondopManbIeruJHble CMOJIbL, MIacTMacchl. MEHOIIACTHI.
AmuHoruiactsl. [leHomnacTsl.

[Tpupoauslii kayuyk. Pe3una. D60HHUT.

CuHTeTH4ecKre KayqyKH.

Cunrerndeckue BonokHa. Karpon. JlaBcan.

11 kaace

Teopernyeckue 0CHOBbI XMMUU

Baxneiimme xuMuueckue MOHATUS ¥ 3aKOHbI. XUMHYECKUH JIEeMEHT. ATOMHBIN HOoMep. MaccoBoe
yucno. Hyknuael. Pagnonyknuael. 30TombL.

3aKOH COXPAaHEHHUs MACChl BEIIECTB. 3aKOH COXpPaHEHMs U MpeBpalleHus SHeprun.. [ledext macchl.

[lepuonnueckuil 3akoH. DneKTpoHHas KoHpurypauus. I'padudeckas snekTpoHHas (Gopmyra.
Pacnipenenenue 3MeKTpPOHOB B aTOMax MalblX M OONbLIMX NepuoaoB, S-, P- | D- |, F- snemeHTsI.
Jlantanouapl. AxTuHOMIBL. VICKYCCTBEHHO IONY4YEHHBIE DJJIEMEHTHl. BaneHTHOcTh. BaneHTHbIE
BO3MOKHOCTH aTOMOB. BOJIOpOiHBIE COEIMHEHNS.

Crpoenue BemectBa. lonHas cBs3b. KoBaneHTHas (moJsipHas U HEMOJISIPHAs) CBSI3b. DJIEKTPOHHAsS
dopmyna. Merannnueckas cBsi3b. BogopoaHas cBs3b.

I'uOpuansanust aTOMHBIX OpOUTANIEH.

Kpucrannel: aromMHble, MOJIEKYJISIDHBIE, MOHHBIE, METAJJIMYECKHE. OJIEMEHTapHas sdeiKa.

[Tonumopdusm. Ilomumopdusie Mmogudpukanuu. Annorponus. M3omepus. I'omomnorusi.
XHUMHUYECKUN CUHTES.

XnuMmuyeckue peakuuu. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE pEakUuu. Peakuuu pasiokeHus,
COEIMHEHUS, 3aMeIlleHusl, oOMeHa. DK30TepMUUYECKUE U 3HI0TepMUUeckue peakiuuu. OOpaTumbie U
HeoOpaTtumMble peaknuu. TermoBoit 3¢ ekt peakiuu. 3akoH ['ecca. TepMmoxumudeckrne ypaBHEHUSI.
Tennora o6pazoBanus. TernoTra cropaHusi.

CKopocTh XUMHUYECKOM peakiuu. AKTUBUPOBAaHHBIA KOMIUIEKC. 3aKOH JAEUCTBYIOLIMX Macc.
Kunetnueckoe ypaBHEHHE pEaKIVH.

Karanuz. Katanuzatop. Uuruburop. I'omoreHusiii u rereporeHHslii karanus. Kartamutuueckue
peaxkuu.
Xumnueckoe paBHoBecue. IIpunnurn Jle Ilarense.



PactBopsl. [lucniepcHbie cuctemsl. PacTBopsl. [ pyOoaucniepcHbie cUCTEMBI (CYCTICH3UU U SMYJIbCHH ).
Konnounnelie pactBopsl (305111). A3p03071.
CniocoObI BbIpaKE€HUS KOHIIEHTPAIMK PacTBOPOB. MoJIsipHas KOHIEHTpaus (MOJISIPHOCTb ).
ONEeKTPOIAUTHI. DIIeKTpouTHUecKas quccounanus. Crenens quccounanuu. Koncranra
mucconranuu. Bogopoansiii mokaszarens. Peaknuu noHHOTO OOMeHa. ['MapoiM3 opraHMYecKuX
BEILECTB. [ HAPOIU3 COJIEH.
DNeKTpoXuMHUYecKue peakuuu. ["anbBaHnueckuit aneMenT. DnekTpoasl. Anon. Karon. TormuBHbIi
AJIEMEHT. DJIEKTPOXUMHUS.
Psn ctanpapTHBIX 351eKTpOAHBIX NOTeHIHAIOB. CTanAapTHbIE ycinoBUs. CTaHAAPTHBINA BOJOPOIHBIN
AIEKTPOL.
Kopposus meraminoB. Xumuueckas U 3JIEKTPOXUMHUECKas KOPPO3Us. DIIEKTPOIIU3. DIEKTPOIIN3
BOJHBIX PACTBOPOB. DJIEKTPOJIM3 PACILIIABOB.
Heopranuveckasi Xumus
Mertaibl. CriocoObl mostyueHus: MeTaiyioB. Jlerkue u Tsxenble MeTasuibl. JlerkomnaBkue u
TyTOIUIaBKHE MeTaJlIbl. MeTaminueckue 35ieMeHTsl A- u b — rpynn. Menp. Hunk. Turan. Xpowm.
Kene3o, Hukens. I[Inatuna.
CmunaBel. Jlerupyromue no6asku. Yepusie metaiuiel. L{BetHbie Metamisl. YyryH. Crans.
JlerupoBaHHbIE CTaIIH.
OKcupl ¥ TUIPOKCHIBI METAIIIOB.
Hewmetannsl. [IpocTsie BemecTBa — HemeTasuibl. Yriepoa. Kpemuuii. Azot. @ocdop. Kucnopos.
Cepa. @Top. Xiop.
Kucnorneie okcuabl. Kucnopoacoaepxkamue kuciotel. CepHas KUCI0Ta. A30THAsI KUCIIOTA.
BonxopoaHsie coequHeHNsT HEMETAIUIOB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX U OPTaHMUECKUX BEILIECTB.
XUMUA ¥ )KU3Hb
XuMHu4ueckasi IPOMBIIUIEHHOCTb. XUMHUUYECKasi TEXHOJIOT UL
XHWMHUKO-TEXHOJIOTUYECKAE  INPUHLMIBI  [POMBIIUIEHHOTO  ITOJIY4EHUS  METauIoB.  YepHas
meramutyprus. llpousBoactBo uyryHa. JlomenHas mneus. Arjmomepauus. IIpousBoacTBo cranm.
KucnoponHslii koHBepTEp. be30TX0aHOE TPOU3BOACTBO.
Xumus B ObITy. [IponykTel nuTanus. beitoBas xumus. Otaenounsie Matepuanbl. JIekapcTBEHHBIE
npenaparbl. JKOJIOTUUECKUIT MOHUTOPUHT. [IpenenbHo 1onycTrMble KOHLIEHTpAIUK.

PacuerHass xumus

Brruncnenue oTHOCUTETHFHON MOJIEKYJISIPHOM Macchl BeliecTBa o gopmysie. Beancnenne MaccoBoi
JONTA DJIEMEHTAa B XUMHUYECKHX COCJIMHEHHUSAX. YCTaHOBJICHHE MpoCTeiieil ¢opMyibl BelIecTBa IO
MAaCCOBBIM JOJIsSIM 3JIEMCHTOB. BreraucneHuss mo XUMHYECKAM YpaBHCHUAM MACCbl M KOJHUYCCTBA
BEILIECTBA I10 M3BECTHOW Macce€ WM KOJUYECTBY OJHOTO M3 BCTYIAIOUIMX WIM IOJYYArOIIUXCS B
p€akiru BCIICCTB. Pacuetsr mo TCPMOXUMHNYCCKUM YPABHCHHUAM. Haxomz[eHne MacCOBOH J0JIn
PaCTBOPEHHOI'0 BEIIECTBA B pacTBOpe. BhlUMCIeHHE MacChl paCTBOPEHHOIO BEIIECTBA M BOJBI IS
IMPUTOTOBJICHUA paCTBOpa SaI[aHHOﬁ KOHICHTpAuH. OOBbeMHBIE OTHOIIIEHUS ra30B Ipru XUMHUYCCKUX
peakusx. BbplUMCICHHS TO XMMHYECKMM YPaBHEHHSIM MAacChl, 00beMa M KOJIMYECTBA BEIIECTBa
OJIHOTO M3 MPOAYKTOB PEAKIMH 110 Macce MCXOJHOTO BEIIECTBA, 00BEMY WM KOJUYECTBY BEIIECTBA,
COZEPIKAILETO ONPENEICHHYIO 100 NpUMeceld. BhIUUCICHUS 110 XMMHUYECKUM YPaBHEHUSM MAacChl,
o0bemMa M KOJTMYECTBA BEIECTBA MM 00beMa 10 U3BECTHOM Macce, KOJIMUECTBY BEIeCTBA WIIH 00beMY
OJHOTO M3 BCTYNAOIIMX WIH MOJYYarOLIUXCs BELIECTB.

OKcnepuMeHTAIbHAST XUMUS

Ha n3ydenue 3Toro pasziena He BCerja BbIIEIAETCS KOHKPETHOE BPEMS, TOCKOJIBKY XMMUYECKHUM
OKCIIEPUMEHT SIBIISIETCA O00s3aTENbHOM COCTAaBHOM 4YacThl0 KaXIOTO M3 pPas3fesioB IMPOrpaMMBI.
Pa3znenenne 1abopaTOpHOro SKCIEPUMEHTAa Ha MPAKTUYECKUE 3aHSATHS W JIaOOpaTOpHBIE OIBITHI U
YTOYHEHHE UX COJIEeP>KaHMsI TPOBOAATCS aBTOpAaMH pabodnX MpOorpamMm Mo XMMHUU JIJIs1 OCHOBHOM



HIKOJIbI. BapraHT KOHKpeTH3auu XUMHUYECKOT0 SKCIIEPUMEHTA U paCHpe/IeNIeHUs €ro 1Mo y4eOHbIM
TeMaM MPUBEJEH B MPUMEPHOM TEMAaTHUECKOM IJIAHUPOBAHUU.

TemaTn4eckoe IJIAHUPOBAHHUE

Ne | Mizsyyaemasn Tema KoJuuecTBo

JesITeILHOCTD YYUTEJIsl C Y4€TOM NMPOTrPaMMbl
n/m JacoB

BocuTanus (MmoayJs «lIkoabHbIH YPOK» )

10 knacce (yriy0jeHHbI YPOBEHD)

102 yaca

Paznen 1. — MPUBJICYCHUEC BHUMAHHS OOy4YarolIMxcs K
1 Teopernyeckue 0CHOBBI 11
OpraHHYecKoii XHMUH LIEHHOCTHOMY AaCHeKTy H3Yy4aeMbIX Ha YypoKax

MIpeIMETOB u SIBIICHUH, WHUIUUPOBAHUE
0o0CYX/ICHUH, BBICKAa3bIBAaHUN  CBOEro  MHEHWUS,
BBIPAaOOTKM CBOEro JIMYHOCTHOIO OTHOLIEHUS K
M3Y4aeMbIM COOBITUSIM, SIBICHUSM, JTUIAM;

— MIPUMEHEHUE WHTEPAKTUBHBIX dbopm
yueOHOU paboTHI: UHTEIJICKTYaIbHBIX,
CTUMYJIMPYIOIIMX MO3HABATEIILHYI0 MOTHUBAIIHIO;

- npuodpereHue OIbITa BEJICHUS
KOHCTPYKTUBHOTO JHallora; TpYNIOBOW paboThl,
KoTopas YUUT KOMaHIHOU pabote "
B3aUMO/JIEHCTBHIO;

- noOyX)eHue OoO0ydJaroIMXcsi coOMoaaTh Ha
yYpOKE€ HOpMBI TOBEJIEHHUS, IpaBWiIa OOILEHUS CO
CBEPCTHHKAMM W T€JaroramMH, COOTBETCTBYIOIIHE
VKJIaAy IIKOJbI, YCTAaHOBIEHHWE M MOJJEpPKKA

no0poxenaTenbHON aTMOC(hEpHI.

Paznen 2. — MpUBJICYCHHE BHUMAaHHS OOy4aroumxcs K
Yraesogopoabl 38
HEHHOCTHOMY  aCIICKTy H3y4YacMbBIX Ha YpOKax
npeaAMETOB )51 SIBHGHI/Iﬁ, HHULIUUPOBAHNUE
oOCYXKJIeHU#, BBICKAa3bIBAHUW  CBOETO  MHEHUS,
BBIPAa0OTKM CBOEr0 JIMYHOCTHOTO OTHOIICHHUS K
HN3y4acMbIM CO6I)ITI/I5{M, SIBJICHUSAM,

— MPUMEHEHUE MHTEPAKTHUBHBIX dbopm
yaeOHOU paboTHI: WHTEIJICKTYaJIbHBIX,

CTUMYJIMPYIOIIUX MTO3HABATCIIBHYO MOTHUBAIUIO;

— moOyXxaeHne oO0ydJarImmxcs coOmoaaTh Ha




ypOKE HOpPMBI TIOBEIEHUS, MpaBHJia OOIIEHUS CO
CBEPCTHUKAMH U TIEaroraM, COOTBETCTBYIOIIHE
yKIIaAy IIKOJIBI, YCTAQHOBJICHHE U  TOJEPIKKA
n00porkenaTeIbHON aTMochepsr;

- OpraHu3aIus HACTaBHUYECTBA
MOTHUBUPOBAaHHBIX M APYAUPOBAHHBIX OOYYAIOLIHXCS
HaJ| HEYCIEBAIOUIMMH OJHOKJIACCHUKAMH, IAFOIIETO
oOydJaromuMcsi  COLMAIbHO  3HAYUMBIA  OTBIT
COTPYZIHUYECTBA M B3aUMHOM MTOMOIIIH;

— NIPUMEHEHNE JIMCKYCCHUH, JaroIInx
BO3MOYKHOCTh npuodpectu OTIBIT BE/ICHUS

KOHCTPYKTUBHOI'O JUaJIora; TIpPYNIOBOW padoThl,

KoTOpas YUUT KOMaHTHOU pabore u
B3aUMOJICVCTBHIO.
- WHUITUIPOBAHUE " MOJITIEPIKKA

PICCJ'IGI[OB&TGJ'ILCKOIZ ACATCIIbHOCTH B Q)OPMC

HUHAUBUAYAJIBHBIX U I'PYIIIOBBIX IHPOCKTOB, YTO HACT

BO3MOKHOCTh npuodpectu HaBBbIKU
CaMOCTOSITEIILHOTO pelieHus TEOPETUUECKON
npobnaemMbl,  TeHepupoBaHuss U odopMIeHHUs

COOCTBEHHBIX HJIEH, YBaXKUTEIHHOTO OTHOIIECHUS K
qyKUM UJesM, MyOJIMYHOTO BBICTYILJICHHS,
ApryMEHTUPOBAaHHUS W OTCTAMBAaHHS CBOEW TOYKHU

3pEHHL.

Paspea 3.
Kucaopoacoaep:xkamme
COeTUHEHUsI

19

- opraHu3anmnsa HaCTaBHUYCCTBA
MOTHBHUPOBAHHBIX U 3PYAMPOBAHHBIX OOy4arOIIMXCA
HaJl HEYCHEeBAIOUIMMH OJHOKIACCHUKAMH, JAIOIIErO
oOydJaromuMcsi  COLIMAIbHO  3HAYUMBIA  OTBIT
COTPYJIHHYECTBA U B3aUMHOMN TOMOIIIH;

— MIPUMEHEHUE MHTEPAKTUBHBIX dbopm
yaeOHOU paboTHI: WHTEJJICKTYaJIbHBIX,
CTUMYJIHMPYIOIIUX ITO3HABATCIIbHYIO MOTHUBAIUIO,

— MIPUMEHEHUE JIUCKYCCHUH, JaroInux
BO3MOXHOCTbH HpI/IO6peCTI/I OIIBIT BCIICHUA
KOHCTPYKTUBHOTO JHAJIOTa; TPYIIOBOM padoTHI,

KOTOpas YUUT KOMaHIHOU pabote "




B3aUMOJIENCTBHIO.

Paznea 4.
A3oTcoaepxaime
OpraHnyeckKme
COeIMHEHUS.
I'erepodyHkuuoHaJbHbIE
COCAUHEeHUS.

13

—1no0yX/IeHre 00yJarImuxcs coOJII0aaTh Ha
yYpOKE HOPMBI TIOBEICHUS, MpaBHJia OOIIEHUS CO
CBEPCTHHKAMHM U TeJaroraM, COOTBETCTBYIOIIKE
yKJIaay IIKOJbl, YCTaHOBJIEHHE U  MOAJIEPKKa
JI00pOosKeNnaTeNbHOM aTMOC(hepsI;

- MPUMEHEHUE MHTEPAKTUBHBIX bopm
yueOHOU paboThI: WHTEJUIEKTYaIbHBIX,
CTUMYJIMPYIOIIMX MO3HABATEIILHYI0 MOTHUBAIIHIO;

—IPUMEHEHNE JIMCKYCCHUH, JaroIInx
BO3MOKHOCTh IpHOOpECTH OTIBIT BEJICHUS
KOHCTPYKTUBHOTO JHAlIoTa; TPYINOBOW paboThl,
KoTopas YUUT KOMaHIHOU pabote u
B3aUMOJICHCTBHIO.

— WHUIUUPOBAHUE u HOJIIEPIKKA
HCCIIEIOBATENbCKOM  JIeATENbHOCTH B (hopme
WHIUBUAYAIBHBIX M TPYIIIOBEIX IMPOCKTOB, YTO JaeT
BO3MOXXHOCTh npuodpecTu HABBIKU
CaMOCTOSITENTLHOTO peleHus TEOPETUUECKON
npoOjieMbl,  TeHepupoBaHUss U odopMIeHUs
COOCTBEHHBIX HJICH, YBaXKHUTEIHHOTO OTHOIICHHUS K
Yy)XUM  UAesM,  NyOJIMYHOTO  BBICTYIUICHHS,
apryMEHTUPOBAHUS U OTCTaWBaHUA CBOEH TOYKH

3pEHUSL.

Pasnea 5.
XHUMHUSA MPUPOTHBIX
coequnenuii. O0001IeHNE.

17

— MPUMEHEHUE MHTEPAKTUBHBIX bopMm
yaeOHOU paboTHI: WHTEJJICKTYaJIbHBIX,
CTUMYJIMPYIOIIUX ITO3HABATCIIbHYIO MOTHUBAIUIO,

- opraHusanusa HAaCTaBHUYCCTBA
MOTHBHUPOBAHHBIX U APYAMPOBAHHBIX OOyYarOIINXCS
HaJl HEYCHEBAIOUIMMH OJHOKJIACCHUKAMH, JAIOIIErO
oOydJaromuMcsi  COLIMAIbHO  3HAYUMBIA  OTBIT
COTPYJIHHYECTBA U B3aUMHOMN TOMOIIIH;

- MPUMEHEHUE TUCKYCCHH, JAFOIINX
BO3MOXHOCTbH HpI/IO6peCTI/I OIIBIT BCIICHUA
KOHCTPYKTUBHOTO JHaliora; TpYNIOBOW paboThl,

KOTOpas YUUT KOMaHIHOU pabote "




B3aUMOJIENCTBHIO.
— WHUIMUPOBAHKE u MO ACPIKKa
HCCIIE0BATEIbCKOU NEeITEIbHOCTU B dbopme

UHAUBUAYAJIBHBIX W I'PYIIIOBBIX HNPOCKTOB, YTO AACT

BO3MOYKHOCTh npuodpectn HaBBIKH
CaMOCTOSITEIILHOTO peleHHs TEOPETUIECCKOMN
MpoOJieMbl,  TeHEpUpPOBaHUS U OPOPMIICHHUS

COOCTBEHHBIX I/Illef/'l, YBAXKUTCJIBHOI'O OTHOLICHHA K
JY)XXHUM niaciam, HY6J'II/ILIHOFO BBICTYILJICHUA,
APrYMCHTUPOBaHUA MW OTCTaMBaHUSA CBOCH TOYKH

3pEHUSL.

11 knacc (yriry0J1eHHbI YpOBeHb)

102 yaca

Pa3zpean 1.
CTtpoeHue BelecTBa

10

- NPUBJICUCHUEC BHHUMAHHS OOYYaIOUIMXCS K
[IEHHOCTHOMY acCIeKTy H3ydaeMbIX Ha YypoKax
MIPEIMETOB u SIBJICHHIH, MHUIIMAPOBAHHE
0OCyXJIeHU#, BBICKa3bIBAHHUI CBOETO  MHCHUS,
BBIDAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHS K
M3y4aeMbIM COOBITHSIM, SIBJICHUSM, JTHIIAM;

- IPUMEHEHHE WHTECPAKTHBHBIX bopm
yaeOHOU paboTHI: WHTEIJICKTYaJIbHBIX,
CTHUMYJIUPYIOIINX ITO3HABATEIBHYIO MOTHBAIIHIO;

- npuodpeTeHne OTIbITa BEJICHUS
KOHCTPYKTHBHOTO JHAJIOTa; TPYIIOBOW padoTHI,
KoTOpast YUUT KOMaHTHOH pabore u
B3aMMO/IECHCTBHIO;

- noOyxJieHue 0o0yJarommxcs CcoOMIoAaTh Ha
yYpOKE HOpPMbI IIOBEICHUS, TMpaBWia OOIICHUS CO
CBEPCTHHKAMH W TIEIaroraMH, COOTBETCTBYIOIIHE
VKJIaJy IIKOJBI, YCTAHOBJICHHWE W  IOJJIEPIKKA

J00pO’KeNaTeIbHOM aTMOC(EPHI.

Paznen 2.

OcHOBHBIE
3aKOHOMEPHOCTH
NPOTEKAHUSA peaKuui

14

- MPHUBJICYCHHE BHUMAHH OOy4YarolMxcs K
LICHHOCTHOMY  aCIIeKTy H3y4aeMbIX Ha ypOKax
MpeIMETOB u SIBIICHHH, WHUIMUPOBAHHUE
oOCyX/IeHUl, BBICKa3bIBAHUN  CBOErO0  MHEHWS,

BBIpa60TI(I/I CBOCI0O JIMYHOCTHOI'O OTHOIICHHA K




3u3y4aeMbIM COOBITHSIM, SIBIICHUSIM,

- PUMEHEHHE WHTECPAKTHBHBIX bopm
yueOHOU paboThI: WHTEJUIEKTYabHBIX,
CTUMYJIMPYIOIIUX ITO3HABATCIIbHYIO MOTHUBAIUIO,

- noOykJieHue 00yJarommxcs COONI0AaTh Ha
YpOKE HOpPMBI TOBEIEHUS, IpaBHia OOIIEHHS CO
CBEpCTHHKAMH M TIEIaroraMi, COOTBETCTBYIOIIUE
YKIIagy IIKOJIBI, YCTAHOBJICHHUC u moaacCpIKKa
J00pOosKeNnaTeIbHOM aTMOoCc(hepsI;

- opraHu3anunsa HaCTaBHHUYECCTBA
MOTHBHUPOBAaHHBIX U APYAUPOBAHHBIX OOy4arOIIMXCA
HaJI HEYCICBAIOIIMMHU OHOKJIACCHUKAMH, IArOIIETrO
OOy4aroIuMCsl  COIMAJIbHO  3HAYUMBIA  OIBIT
COTPYJHHYECTBA U B3aUMHON TOMOIIH;

- PUMEHCHHE JICKYCCHIA, JAFOIIUX
BO3MOKHOCTB npuoOpecTn OIIBIT BEICHHUS

KOHCTPYKTUBHOIO JUaJIora; TIpYNIOBOW padoThl,

KOTOpas YUHUT KOMAaHJIHOH pabore 51
B3aHUMOJEUCTBHIO.
Pazpnen 3. — OopraHu3anus HaCTaBHHUYECTBA

BeniecrBa 1 oOCHOBHBIE
THNBI UX
B3aUMOIeHCTBUA

28

MOTHBHUPOBAHHBIX U 3PYAMPOBAHHBIX OOy4arOIIMXCS
HaJ| HEYCHEBAIOUIMMH OJHOKJIACCHUKAMH, AAIOIIEr0o
o0yJaroImuMcsi ~ COLMaIbHO  3HAYUMBIH  OIBIT
COTPYJHHUYECTBA U B3aUMHOM MIOMOILIY;

- IIPUMEHEHNE MHTEPAKTUBHBIX bopMm
yueOHOI paboTHI: WHTEJUIEKTYaJIbHBIX,
CTUMYJIMPYIOIIMX O3HABATEIbHYI0 MOTHUBAIINIO;

- IIPUMEHEHNE JUCKYCCHH, JArOIINX
BO3MO>XHOCTh npuodpecTu OTIBIT BEJICHUS

KOHCTPYKTUBHOTO JHaliora; TpYNIOBOW paboThl,

KOTOpast YUUT KOMaHIHOU pabote "
B3aUMOJIENCTBHIO.
— VHUIMMPOBAHHUE Hu MOJJIEPKKA

HCCIIEI0OBATEILCKOU NEITEILHOCTU B dbopme

WHAUBUAYAJIBHBIX W I'PYIIIOBBIX MHPOCKTOB, YTO AACT




BO3MO>XHOCTh npuobpectu HaBbIKU
CaMOCTOSTEIILHOTO pereHus TEOPETUYECKOI
npoOieMbl,  TEHEpHUpPOBaHUS W OQOPMIICHUS
COOCTBEHHBIX WJIEH, YBaKUTEIHHOTO OTHOIICHUS K
9y)KUM ~ UAedIM,  OyOJIWYHOTO  BBICTYIUICHUS,
apryMEHTUPOBAaHUS M OTCTAaMBAHHUA CBOCH TOYKH

3peHusl.

Pazpea 4.
XuMHS DJIEMEHTOB

50

—1no0yX/IeHre 00yJarImuxcs coOJII0aaTh Ha
yYpOKE HOPMBI TIOBEICHUS, MpaBHJia OOIIECHUS CO
CBEPCTHUKAMH W TIEaroraM, COOTBETCTBYIOIIIHE
yKJIaAy IIKOJIbI, YCTAQHOBJICHHE U  TOJJEPIKKA
n00porKenaTeIbHON aTMochephr;

- MIPUMCHCHUE WHTEPAKTHBHBIX dbopMm
y4eOHO paloTHI: WUHTEJUICKTYaJIbHBIX,
CTUMYJTHPYIOIIMX MTO3HABATEIIEHYI0 MOTHBAIIHIO;

- OpraHu3aIus HAaCTaBHUYECTBA
MOTHBHUPOBAHHBIX U IPYAHPOBAHHBIX OOYUAIOIIHXCS
HaJ| HEYCICBAIONIMMH OJHOKJIACCHUKAMH, IAFOIIETO
oOydarolmuMcsi  COLIMAIbHO  3HAYUMBIA  OMBIT
COTPYJIHUYECTBA U B3aUMHOMN TTOMOIIIY;

—TpUMEHEHUE TTUCKYCCHUH, JIAFOIIINX
BO3MOYKHOCTD proOpecTu OIIBIT BEJICHUS

KOHCTPYKTUBHOTO JUaJiora; TpYNIOBOW paboThl,

KoTOpast YUUT KOMaHTHOH pabore u
B3aMMO/ICHCTBUIO.
- WHUITUUPOBAHUE " MoJIIepIKKa

HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH B (bopMe

HUHAUBUAYAJIBHBIX U TI'PYIIIOBBIX MHNPOCKTOB, YTO HACT

BO3MOKHOCTh npuodpectu HaBbIKU
CaMOCTOSITEIILHOTO pelieHus TEOpPETUUECKON
npobiemMbl,  TeHepupoBaHuss U odopMIEHHUs

COOCTBEHHBIX HJIEH, YBaXKUTEIHHOTO OTHOIICHUS K
qyKUM UJesM, MyOJIMYHOTO BBICTYIUJICHHS,
ApryMEHTUPOBAaHHUS W OTCTAMBAaHHS CBOEM TOYKHU

3pEHHUSL.
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