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Pabouas mporpamma pa3paboTaHa Ha OCHOBE:

-OenepanbHOTO TrOCyIapcTBEHHOTo oOpaszoBatenbHOoro crangapra COO (HazBaHue
HOPMAaTHBHOTO JOKYMEHTa, Hampumep: npuka3 Munobpuayku PO ot 17.12.2010 r. Ne
1897 ¢ U3MEHEHUSIMH U IOTIOJIHECHUSIMHU );

- IUIAHUPYEMbIX PE3y/IbTaTOB OCBOEHHS OOYYalOIIMMHCS OCHOBHON 00pa3oBaTeIbHON
nporpammbl COO.

- COJZIEP’KATENIbHOTO paszjienia OCHOBHOUM oOpazoBarenbHOM mporpammbel COO MBOY
YkaHcko# cpenHei 001eo0pa3oBaTeIbHOM MIKOJIBI,

- MpuMepHOI oOpa3zoBarenbHOU mporpaMmMbl COO 10 XMMUU € Y4ETOM aBTOPCKOM MPOTrpamMMbl
I'.E. Pynsutuc, ®.I'.®enpaman « Xumus. 1 1kinacey, yueOHUK 17151 00111€00pa30BaTEIbHBIX
opranu3zaimii;, M.:«IIpocsemenne « 2009 .

- Yuebnoro mmana MBOY VYkanckoit cpenneii 001e00pa3oBaTeIbHON ITKOJIBI

Pabouas nmporpamma pazpaborana B cootBeTcTBUU ¢ Paboueii [Iporpammoit BociuTaHus

B cootBerctBuM ¢ yueOHBIM MmaHoM MBOY Vkanckoit COILl Ha snexktuB « Pemenue
3aga4 » B 11 kiacce Bwimensercs 1 4dac B Henmemto, Bcero 34 yaca 3a ron. Cpoku peanusanuu
naHHOU Tiporpammbl 2023 -2024 yaeOHBIN TO/T.

Ilnanupyemsbl pe3yJbTaThl 0CBOEHHS Y4eOHOI0 peaMeTa.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B UUCIIE:

1. T'paxkaaHCKOro BOCIUTAHUS

- (hOPMHPOBAHNUE AKTUBHOM I'PaXkKTAHCKOHN TO3UIINH, TPAXKIAHCKONH OTBETCTBEHHOCTH,
OCHOBAHHOW Ha TPAJUITMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX
POCCHICKOT0O 00I11eCTBA;

* Pa3BUTHC B ,HCTCKOﬁ CpE€AC OTBCTCTBCHHOCTH, IIPUHIIUMIIOB KOJIJICKTUBU3MA U COHH&HBHOﬁ
COJIMAAPHOCTH;

2. [IaTpHOTHY€eCKOIr0 BOCIIUTAHUS

* HEHHOCTHOI'O OTHOHICHUS K OTCUECCTBCHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYUHOMY
HacCJICAUIO, TIOHUMaHUs 3HAYCHHUA XUMHUHU KaK HAYKU B JKU3HU COBPEMCHHOI'O O6H.[€CTBa,
CIIOCOOHOCTH BJIaACTH I[OCTOBGpHOﬁ I/IH(1)OpMaI_II/IeI7I O MMEpCAOBLIX JOCTHMIKCHUAX U OTKPBITHAX
MHpOBOﬁ 1 OTE€YECTBEHHOM HAYyKH, 3aUHTCPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOﬁCTBe
MHpa u O6H_ICCTB3.;

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

* IpCACTaBJICHUA O CONUAIIBHBIX HOpMAaX U IIPaBUJIaX MEKIMIYHOCTHBIX OTHOIIICHUN B
KOJIJICKTUBE, TOTOBHOCTHU K pa3H006pa3H01?1 COBMECTHOH JIeSITeIbHOCTHU IIPpU BBIIIOJIHCHHUU
y‘~IC6HLIX, IMMO3HABATCJIbHBIX 3a/1a4, BBITIOJIHCHUU SKCIICPUMCHTOB, CO3JJTaHUN y‘IC6HBIX IMPOCKTOB,
CTPECMIJICHHA K B3aMMOIIOHUMAHWIO U B3aMMOIIOMOIIH B IMTPOLICCCE 3TOM yqe6H0171 ACATCIIBHOCTH,



* TOTOBHOCTH OLICHUBATDH CBOE IMOBCACHUC U ITOCTYIIKU CBOUX TOBapI/IIJ_[eﬁ C IIO3HMIIMH
HPaBCTBCHHLIX U IIPABOBBIX HOPM C y‘-IéTOM OCO3HaHUsA HOCJICI[CTBI/Iﬁ MOCTYIIKOB;,

5. ®u3u4ecKOro BOCHUTAHNS, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbSI U IMOLMOHAJILHOI0
Os1aronosyqust

* 0CO3HAHUS [IEHHOCTH YKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 370POBbIO, YCTAHOBKH Ha
310pOBBI 00pa3 XKU3HU, 0CO3HAHUS MOCIIEICTBUN 1 HETIPUATHUS BPEIHBIX PUBBIYEK,
HE00X0AMMOCTH COOJTIOZICHNUS TIPABUII OE30MIACHOCTH B OBITY M PeaIbHOM JKU3HHU;

6. TpyaoBOro BOCIUTAHUSA

* KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, YIE€OHO-MCCIIeI0BATEIHCKOM,
TBOpLIeCKOI\/JI " JPpYyrux Buaax ACATCILHOCTH,

* MIHTepeca K MPAaKTUYECKOMY U3Yy4eHUIO Mpodeccuii U Tpya pa3InyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM, 0CO3HAHHOTO BbIOOpA MHIMBUIyaTbHOU TPAEKTOPUHI
MIPOJIOJIKEHHS 00pa30BaHUs C YIETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTHU K MPEIMETY,
0OLIECTBEHHBIX UHTEPECOB U IOTPEOHOCTENH;

- (popMUPOBAHUS YMEHUN U HABBIKOB CAMOOOCITY’KUBaHUSI, TOTPEOHOCTH TPYIUTHCH,
100pPOCOBECTHOTO, OTBETCTBEHHOTO M TBOPUECKOTO OTHOILIEHUS K Pa3HbIM BUJaM TPYJOBOM
NesITeIbHOCTH, BKJIIOUasi 0OyuyeHUe U BBITIOJIHEHUE JIOMAIIHUX 0053aHHOCTEH;

* Pa3BUTHS HABBIKOB COBMECTHOM pabOThI, yMEHHS pabOTaTh CAMOCTOSITEIIBHO, MOOUITHU3YS
HEO0OXOMMBIE PECYpPChI, IPABUIHLHO OIEHUBAsI CMBICI M TIOCEACTBUS CBOUX JICHCTBHIA;

7. 9K0JJ0rH4ecKoro BOCHUTAHUA

* pa3BUTHE SKOJIOTHUECKOH KYIbTYpHhl, OEPEKHOI0 OTHOIICHUS K POJIHOM 3eMiie, PUPOTHBIM
6orarcrBam Poccuu u mupa;

8. IleHHOCTEli HAYYHOTO MO3HAHMS

- MupOBO33peHUECKUX MPEACTABICHII COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U COCTABJISIIOIIMX OCHOBY JJISi MOHUMAaHHUSI CyITHOCTH HAyYHOU KapTUHBI MUPA;

* TIPeICTaBIIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIbI, B3AUMOCBS3SX U0 BEKa
C IIPUPOTHOM Cpesioii, 0 poJiv MpeaMeTa B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

* IO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MMOJYYCHUC HOBBIX 3HAHUH 110 npeamMeTy,
HCO6XO,Z[I/IMBIX JJIA OOBsICHEHUS Ha6J'IIO,I[aeMBIX ImpouecCoB 1 HBHCHHﬁ;

* I03HABaTEIbHOM U HHq)OpMaHHOHHOﬁ KYJIbTYpPBI, B TOM 4YUCJIC HABBIKOB CaMOCTOSTEIBLHOM
pa6OTI>I C y‘Ie6HBIMI/I TCKCTaMU, cnpaBquoﬁ nI/ITepaTypoﬁ, AOCTYITHBIMU TCXHUYCCKUMU
cpeacrBaMu I/IHCI)OpMaI_II/IOHHBIX TCXHOHOFHﬁ;

* UHTEpCCa K 06yqumo " IIO3HAHUIO, J'IIO603H3TCJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTHU K
CaMOO6p2130BaHI/IIO, HCCIIeI0BaTEIbCKOM ACATCIIBHOCTU, K OCO3HAHHOMY BBI60py
HaIIpaBJICHHOCTU U YPOBHS O6yT'ICHI/I$I B ,Z[aJ'ILHeﬁHIeM;



MeranpeamMeTHble pe3yJabTaThl.

PerynatuBneie YV /I

CaMOCTOSITEIIbHO OOHApyXUBaTh U (HopMyIHpoOBaTh y4eOHYIO MpOOJieMy, OINpPEesiTh
1eNb y4eOHOM NesITeIbHOCTH, BBIOMPATh TEMY IIPOEKTa;

BBIJIBUTaTh BEPCHH PEIICHHSI POOJIEMBI, 0CO3HABATh KOHEYHBIH pe3ysIbTaT, BEIOUPATh U3
MPEUIOKEHHBIX U UCKATh CAMOCTOSATEIBHO CPENICTBA JOCTHKEHUS 1IEIIH;

COCTaBJIATh (MHAMBUIYAJIbHO WJIM B TPYIIE) IUIAH PEIIEeHUs MpoOieMbl (BBITOJIHEHUS
MIPOEKTA);

paboTas 1o IIany, CBEpATh CBOU JACUCTBUS C LENbIO U, IPH HEOOXOAUMOCTH, HCIIPABIISATH
OIIMOKK CaMOCTOSITEILHO;

B JIMAJIOTe C YYUTEJEM COBEpPIICHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAHHBIE KPUTECPUH
OIICHKH;

Mo0MpaTh K KaX 01 rmpobieme (3a7aue) aeKBaTHYIO € TEOPETHIECKYIO MOJIEIb;
paboTas 1Mo MPEeUIOKEHHOMY M CaMOCTOSITENIbHO COCTABICHHOMY IUIaHY, MCIIOJIb30BaTh
HapsIy ¢ OCHOBHBIMH U JIOTIOJTHUTEIBHBIE CPEACTBA (CIIPAaBOYHAs JIUTEPATypa, CIIOKHBIC
prOOPHI, KOMIIBIOTED);

TUTAHUPOBATH CBOIO MHIMBHUIYaTbHYIO 00pa30BaTENbHYIO TPASKTOPHIO;

CBOOOJTHO TOJIE30BATHCS BHIPAOOTAHHBIMHU KPUTEPHUSIMHU OICHKH W CaMOOIICHKH, WCXOIS
13 eI ¥ UMEIOIINXCS KpUTEPUEB, Pa3inydas pe3ysbTaT H CIIOCOOBI JeHCTBUH;

YMETh OIICHUTh CTENEHb YCHEITHOCTH CBOCW WHAWBUAYAIFHOW 00pa3oBaTeIbHOM
NS TeTbHOCTH;

JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KauyecTBaM M YepTaM XapakTepa («KakoB %),
OTIPEIeIIATh HAMPABJICHUS CBOETO PA3BUTHUSA («KAKUM s XOUY CTaThy, «4TO MHE JJISl 3TOrO
HaJI0 CIENAThy).

[To3naBaTtenbHble YV /I

aHAJIM3UPOBATh, CpPaBHUBATh, KiIacCU(UIMPOBATH W 0000marh ¢GakThl W SBICHUS,
BBISIBIISITH IPUYHMHBI U CJIEACTBUSI IPOCTHIX SIBJICHUIA;

OCYILIECTBIISITh CPaBHEHHUE, CEPHUALMI0O M KIACCHU(PHUKAIUIO, CaMOCTOSTEIbHO BBIOMpAs
OCHOBAHUS U KPUTEPUU JIJIs1 YKa3aHHBIX JJOTUYECKUX OTepalnii;

CTpPOUTH KJacCU(PUKAIIMIO HAa OCHOBE JTUXOTOMUYECKOTO JeJeHHs (Ha OCHOBE
OTpPHIIAHHS);

CTPOUTH  JIOTHUECKOE pACCYyXICHHE, BKJIIOYAIONIeEe YCTAHOBJCHHE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€H;

cO37aBaTh CXEMAaTHYECKHE€ MOJIEIM C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTePUCTHK
00BEKTA;

COCTaBIISATh TE3UCHI, PA3IUYHBIEC BUIbI TUTAHOB (MIPOCTHIX, CIOXKHBIX U T.I1.);
peoOpa3oBbIBaTh HHGOPMAIUIO U3 OJTHOTO BUAA B APYroi (Taliuily B TEKCT U IIp.);
BBIYUTHIBATH BCE YPOBHU TEKCTOBOM MH(OPMALINU;

aHAJIM3UPOBaTh, CpPaBHUBATH, KIACCUPUIUPOBATH H 0000IIaTh MOHSATHUS: JaBaTh
olpesieieHe MOHATUSAM Ha OCHOBE M3YYEHHOTO Ha Pa3MuHBIX MpeaMeTax yueOHOTo
MaTepuasia, OCYIIECTBIIATh JIOTHYECKYIO OIEepalMio YCTAaHOBJIEHHS POJO-BUIOBBIX
OTHOIIEHHUH, 0000IIaTh MOHATHS — OCYLIECTBIATH JIOTHYECKYIO OIEpPALUIO Iepexo/ia OT
MOHATHUS C MEHBIIUM 00BEMOM K MOHATHUIO C OOJIBIIUM 00BEMOM;

CTPOMTH  JIOTUYECKOE PpACCy)KJEHHMEe, BKJIOYAIOIIEe YCTAaHOBJIEHHE MPUYMHHO-
CJICZICTBEHHBIX CBS3€H;

CO3/1aBaTh MOJETM C  BBIJCJICHHEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa,
peoOpa3oBbIBaTh MOJEIM C IENbI0 BBISBICHUS OOIIMX 3aKOHOB, OTPEAEISIONINX
JAHHYIO MPEIMETHYIO 00JIaCTh;

MPECTaBIATh UH(OPMAIIMIO B BUJIE KOHCIIEKTOB, TaOJIHII, CXEM, Ipa(UKOB;




e 1peoOpa3oBbIBaTh MHPOPMALIMIO U3 OJHOTO BHJA B IPYroil U BbIOMpPATh yAOOHYIO IS
cebs hopmy dukcanuu u npeacTaBieHus HHHOPMAIIUH;

® [OHMMAas TO3ULMUIO JAPYroro, paszauyaTh B €ro peyd: MHEHUE (TOUKY 3peHus),
JI0Ka3aTeIbCTBO (ApryMEHTHI), (JaKThl U T.1.;

® CcaMOMy CO3/1aBaTh WCTOYHHKH WH(POPMAIWU PA3HOTO THIA M JUI Pa3HBIX ayIUTOPHH,
coOmoaaTe HH(GOPMAIIMOHHYIO TUTHEHY U TpaBUiIa HHPOPMALIMOHHOW 0€301TaCHOCTH;

® yMeTh UCHOJb30BATh KOMIBIOTEPHBIE W KOMMYHUKALMOHHBIE TEXHOJOTHH Kak
WHCTPYMEHT JUIS JJOCTIKEHUS CBOMX IIETIeH;

e KommyHukatuBHbie YY1

® CaMOCTOATENBHO OPraHM30BHIBATH y4eOHOE B3aMMOJCHCTBHE B TpyIIe (ONpeAemsaTh
oOrIme 1enu, pacipeeNsiTh POJid, IOTOBAPUBATHCS JAPYT C APYrOM H T.1.);

e OTCTauBas CBOIO TOUKY 3PEHUSI, IIPHBOIUTH apTyMEHTHI, MOATBEPKIast UX (hakTamu,

® B JMCKYCCHM YyMETh BBIIBUHYTh KOHTPApryMEHTHI, Tepe(pa3upoBaTh CBOIO MBICIb
(BIazieHne MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

® VYYUTBCA KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIpU3HABATh
OLIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

® TIOHMMAs TIO3WIHUIO JAPYroro, pasiudaTh B €ro pedd: MHEHHE (TOYKY 3peHus),
JI0Ka3aTeNIbCTBO (ApPryMEHTHI), (PaKThl U T.1I.;

® yMeTh B3MJIAHYTh HA CHTYaIlMI0 C WHOHM TMO3WIIMH W JOTOBAPUBATHCS C JIFOJABMHU HHBIX
MTO3UIIMI.

IIpeaxvMeTHble pe3yabTaThl:

BbinmyckHUK HA 0230BOM YPOBHE HAYYHUTCS:

-packphIBaTh Ha MPUMEPaxX PoOJb XUMUU B (GOPMUPOBAHUU COBPEMEHHOM Hay4YHOI KapTHUHBI
MHpa U B IPAKTUUECKON JAEATEIbHOCTH YEIIOBEKa;

-IEMOHCTPUPOBATH HA IPUMEpaxX B3aUMOCBS3b MEXAY XUMUEH U IPYTUMHU €CTECTBEHHBIMU
HayKaMH;

-pacKphIBaTh Ha MPUMEpax MOJIOKEHUS TeOpUuu Xumudeckoro crpoenus A.M. byrneposa;

-noHUMaTh ¢uzndeckuii cmuici [lepuoanueckoro 3akona JI.M1. MeneneeBa 1 Ha €ro OCHOBE
O0OBSCHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKHX JIEMEHTOB U 00pa30BaHHBIX HMH BEIIECTB OT
ANIEKTPOHHOTO CTPOCHUS aTOMOB;

-00BACHATH IMPHUYNHBI MHOFOO6paSI/I$I BCIICCTB HAa OCHOBC O6H_[I/IX HpeI[CTaBJICHI/Iﬁ 00 UX cocTaBe
U CTPOCHUU,

-IIPUMCHATH IIpaBUJIad cHCTeMaTH4YeCKOM MG)K,HYHapO,HHOﬁ HOMCHKIJIATYPbI KaK CPEACTBA
Pa3jInuCHUsA 1 I/II[eHTI/I(i)I/IKaLII/II/I BCIICCTB IO UX COCTABY U CTPOCHUIO,

-COCTAaBJIATH MOJICKYJIAPHBIC U CTPYKTYPHBIC (1)OpMy1'H:>I OpraHU4Y€CKUX BCIICCTB KaK HOCHUTENEH
HH(bOpMaHHH O CTPpOCHHHU BCUIECTBA, €TO CBOMCTBaxX U MPUHAJICIKHOCTU K OIIPCACIICHHOMY
KJIacCcy COGI[I/IHGHI/II\/‘I;

-XapaKTCPU30BaATb OPraHNYCCKUC BCUICCTBA 110 COCTaBy, CTPOCHUIO U CBOﬁCTBaM,
YCTaHAaBJIMBATb NMPUYNHHO-CJICACTBCHHLIC CBA3U MCIKAY JAHHBIMHU XaPAKTCPUCTHKAMHA BCUICCTBA,



-IIPUBOIUTH MIPUMEPBI XUMHYECKUX PEAKIHiA, PACKPBIBAIOIINX XapaKTEePHbIC CBONCTBA
TUIMYHBIX MIPECTABUTEIICH KIIACCOB OPraHUYECKUX BEUICCTB C LENbI0 UX WACHTH(OUKAIIMN 1
00BsiICHEHUS 00J1aCTH IPUMEHEHHUS;

-IIPOrHO3UPOBATh BO3MOXKHOCTb IIPOTEKAHU XUMUYECKUX PEAKIMI Ha OCHOBE 3HAHUU O TUIIaX
XMMHMUYECKOH CBSI3U B MOJIEKYJIaX PEAareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

-UCIIOJIB30BAaTh 3HAHUSA O COCTABC, CTPOCHUHN U XUMHUYCCKUX CBOMCTBaxX BCIICCTB JJIAd
0e301acHoro IMPUMCHCHUS B HpaKTquCKOﬁ JACATCIBbHOCTU,

-IIPUBOJUTH IIPUMEPHI IPAKTUYECKOTO UCIIOJIB30BAHUS [TPOIYKTOB MEpepadOTKU HE(PTU U
MMPHUPOAHOIO I'a3da, BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ (HOJ'II/IBTI/IJ'IGHa, CHHTCTHUYCCKOI'O
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

-IIPOBOJUTH OIIBITHI IO PACMIO3HABAHUIO OPraHMYCCKUX BCIICCTB: INIMICPHUHA, YKCYCHOﬁ
KHCJIOTBI, HCTIPCACIIbHBIX ) XUPOB, TJIFOKO3bI, Kpaxmalia, OCIKOB — B COCTaBE IMUIICBBLIX IIPOJYKTOB
1 KOCMETHUYCCKUX CPCICTB,

-BJIAACTDh IMPpaBUJIaMH U IpUEMaMu Oe3omacHoun pa6OTBI C XUMHWYCCKUMU Be€UIECTBAMU U
1abopaTopHBIM 000PYI0OBAHUEM;

-yCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XUMHYISCKOH PEAKIIMU U CMCHICHUA XUMHUYCCKOI'O
PaBHOBECHA OT pa3IMYHBIX q)aKTOPOB C OCJIBIO ONPECACIICHUA ONITUMAJIBHBIX yCJ'IOBI/Iﬁ
IMPOTEKAHUA XUMHUYCCKUX ITPOLECCOB;

--IIPUBOJIUTH IPUMEPHI THIPOJIN3a COJIEH B MOBCETHEBHOM KU3HU YEJIOBEKa;

-IIPUBOJUTH IPUMEPHI OKUCIUTETbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEAECATEIbHOCTH OPraHu3MOB;

-IIPUBOAUTH NPUMEPBI XUMHUYCCKUX peaKHHﬁ, PAaCKPbIBAOIINX 06]].[1/[6 XHMHYECKHE CBOMCTBA
IIPOCTBHIX BEIICCTB — METAJJZIOB U HEMCTAJLJIOB;

-IIPOBOJIUTH PACUYEThl HA HAXOXKJICHHE MOJIEKYIISIPHON (OPMYIIBI YIIIEBOIOPOAA MO MPOIYKTaM
CTOpaHUs U MO €r0 OTHOCUTENIHOM IMIIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €T0
COCTaB;

-BJIAICTb IIpaBUJIaMH 0e3011acHOro O6paH_ICHI/I$I C CIKUMH, TOPIOYHMMHU U TOKCUYHBIMHU
BCIICCTBAMM, CPCACTBAMU OBLITOBOM XHMHU,

-OCYIIECTBIIATh MOMCK XMMUYECKON MH(OPMAIIMK IO HA3BAHUAM, UICHTU(UKATOPAM,
CTPYKTYpPHBIM (hOpMyJIaM BELIECTB;

-KPUTHUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh XMMUUYECKYIO HH(OPMALHIO, COJIEPHKAILYIOCS B
COOOLIEHUAX CPEJICTB MaccoBOM MH(opMaIy, pecypcax MHTepHeTa, Hay4HO-OMYJISPHBIX
CTaThsAX C TOYKHU 3PEHUS €CTECTBEHHO-HAyYHON KOPPEKTHOCTH B LIEJSX BBISABICHHUS OIIMOO0YHBIX
CYXJIeHHH 1 (opMHUpPOBaHUsI COOCTBEHHOM MO3ULINY;

-IIPCACTABIIATDH ITYTH PCUICHUA r100aJIbHBIX Hp06J'ICM, CTOAIUX ePC YCJIOBCUECCTBOM!
9KOJIOTHYCCKUX, SHCPIrCTUUCCKUX, CHIPLCBBIX, U POJIb XUMUHU B PCIICHUHN 3TUX HpOGJ’IeM.

BeinmyckHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYHUThHCH:



-UWIIOCTPUPOBATH HA MMPUMCPAX CTAHOBJICHUC U 3BOJIIOLIUTIO OpFaHquCKOﬁ XMMHUHU KaK HAYKU Ha
PA3JIMIHBIX UCTOPHUYCCKUX dTAllaX €C Pa3BUTHA,

-UCIIOJIb30BATh MCTOABI HAYUYHOTI'O ITO3HAHUW ITPU BBIITOJIHCHUHN IIPOCKTOB U yqe6H0-
HCCICA0BATCIbCKUX 3aaY 11O U3YYCHUIO CBOI>'ICTB, CII0c000B MOJIYYCHHA U paClIO3HABAHUA
OpraHn4e€CKux BCHICCTB,

-00BSACHATH MPUPOY U CIIOCOOBI 00pa30BaHUS XUMHUECKOH CBSI3U: KOBAJICHTHOH (ITOJIIPHOM,
HETIOJISIPHOM ), MIOHHOU, METAJNIMYECKOM, BOJOPOAHON — C IEJIbIO OTIPEICTCHUS XUMUYECKOM
AKTUBHOCTH BEIIECTB;

-yCTaHaBJIMBAaTh T’CHETHYCCKYIO CBA3b MCKY KilaCCaMU OPTraHUYCCKUX BCHICCTB JJId
000CHOBaAHHS HpI/IHHI/IHHaHBHOﬁ BO3MOXHOCTH HOJIYYCHHA OPTaHUICCKUX COGI[I/IHGHI/Iﬁ
3aaHHOTO COCTaBa U CTPOCHUA,

-yCTaHaBJIMBATh B3aMMOCBSI3H MEXKYy (paKTaMU U TEOPUEH, MPUUUHOM U CIICICTBUEM NPHU
aHanM3e MPoOJEMHBIX CUTYaIMil 1 000CHOBAaHWHU MIPUHUMAEMBIX PEIICHUI Ha OCHOBE
XUMHYECKUX 3HAHUU.

Coneprxanue y4eOHOro npeaMmera

OCHOBBI OpraHUYECKON XUMUHU

[TosiBneHue u pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [IpeamMer opraHnyecKkoil XuMuu.
MecTo 1 3HaYeHHE OpPraHN4ecKOi XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHUE KaK MOPSAIOK COSTMHEHHUS aTOMOB B MOJIEKYJI€ COTJIACHO UX
BaJIeHTHOCTU. OCHOBHBIE MOJIO)KEHUSI TEOPUU XUMUYECKOTO CTPOCHHUS OPraHUYECKUX
coequuennit A.M. bytiepoBa. YriaepoaHblii CKEIET OpraHuyecKo MoJiekysibl. KpaTtHoCTh
XUMHYECKOH CBS3U. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMUYECKOTO CTPOCHHUS MOJICKYIL.
N3omepus u uzomepsl. [lonarue o pynknuonansHoit rpymnme. [puHiumne! kiaccudukanuu
OpraHMYEeCKUX coelMHeHn. CucTeMaTuyecKkas MexX/IyHapo Hasi HOMEHKJIATypa U MPUHLUIIBI
o0pa3oBaHUs Ha3BAaHUIN OPTaHUYECKUX COCTUHEHUH.

Ankanpl. CTpoeHHEe MOJIEKYJIbI MeTaHa. ['oMonorndeckuii psij ankanos. ['omosory.
Howmenxknarypa. M3omepust yriaepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHSI (PU3NUEeCKUX
CBOMCTB. XMMHUYECKHE CBOWCTBA (Ha MPUMEpPE METaHa U dTaHa): PEaKIu 3aMeIleHUs
(rajoreHHpoBaHUE), JETUAPUPOBAHUS KaK CIIOCOOBI MOTYUYEHUSI BAKHEHIINX COSAMHEHUI B
OpraHMYecKOM cuHTe3€. ['OpeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIljia B
MIPOMBIIIITIEHHOCTH U ObITYy. HaxosxaeHue B mpupojae U npuMeHeHue ankanos. [lonstue o
[UKIIOANIKAHAX.

AJIKeHBbI. CTpOCHI/Ie MOJICKYJIBI 3TUJICHA. TI'omonoruueckuii pAA AJIKCHOB. HOMGHKJ'IaTypa.
I/ISOMepI/IH YHJIEPOAHOT'O CKEJICTA U MMOJIOKCHUA KpaTHOﬁ CBs3U B MOJICKYIIC. XHUMHUYECKHUE
CBOMCTBaA (Ha npumMepe 3TI/IJ'ICHa)I pCakuu NpUuCOCANHCHHUA (FaJIOFCHI/IpOBaHI/IC, TUAPUPOBAHUC,
ruaparanus, FHHpOFaJ'IOFCHI/IpOBaHI/IC) Kak croco0 MOJIYYCHHUA (I)yHKLII/IOHaJ'IBHBIX IIPOU3BOJHBIX
YrJI€eBOAOpPO 0B, TOPCHUS. HOHI/IMepI/BaHI/IH OTUJICHA KaK OCHOBHOC HAIIPaBJICHUC €T'0
HCII0Jb30BaHus. [IoIM3THIIEH Kak prTIHOTOHHEl)KHLIﬁ MPOAYKT XUMHUUYCCKOTO IMMPONU3BOACTBA.
HpI/IMCHCHI/IC OTHJICHA.



Ankanuensl u kayaykd. [loHsTre 00 ankaaueHax Kak yriieBOJA0POAax ¢ ABYMs IBOHHBIMU
csizamu. [lonumepusanus nuBunmna (Oyranuena-1,3) Kkak cnoco0 MmoxydeHust CHHTETUYECKOTO
Kayuyyka. HaTypanbHblil 1 CUHTETUYECKUI Kaydyku. Bynkanusanus kaydyka. Pesuna. Ilpum

Anxunsl. CTpoeHHe MOJIEKYIIbI alieTuaeHa. ['oMosnornueckuii psi ankuHos. HomeHnkiarypa.
W3oMepust yriaepoJHOro cKeieTa U M0JI0KEHUs KpaTHOM CBS3H B MOJIEKYse. XUMHUYECKUE
CBOICTBa (Ha IPUMEpE aALIETUIIEHA): PEAKIIMH IPUCOECTUHEHMS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIHS, THIPOTAIOTeHUPOBAHKE) KaK CIIOCO0 IMOIyYeHHS MTOJIMMEPOB H
JPYTUX MOJIE3HBIX IPOAYKTOB. ['opeHune alneTuiieHa Kak ICTOYHUK BbICOKOTEMIIEPATYPHOTO
IUIAMEHHU JUISl CBAPKU U pe3Ku MeTaiuioB. [IpuMeneHue arneruieHa.

Apensbl. BeH3011 Kak IpeACcTaBUTENlh ApOMAaTHIECKUX YIIIeBOAOPOA0B. CTPOCHUE MOJICKYITBI
Oen301a. XMMHUYECKHE CBOMCTBA: peaKINK 3aMeleHus (TaJoTeHUPOBaHKE) KaK CIoco0
MOJIy4YEHUSI XUMUYECKUX CPE/ICTB 3alllUThl paCTeHUH, IPUCOENNHEHNUS (THIPUPOBAHNE) KaK
JI0Ka3aTeIbCTBO HEMPEIETbHOT0 Xapakrepa Oen3ona. Peakius ropenus. [Ipumenenne 6exzoua.

Crnuptsl. Knaccuduxanus, HOMEHKIaTypa, H30Mepus CIUPTOB. MeTaHOoI U ATaHO Kak
MIPEJICTaBUTENHN MPEAETbHBIX OJJHOATOMHBIX CIIUPTOB. XUMUYECKHE CBONCTBA (Ha MpUMepe
MeTaHoJIa ¥ 3TaHOJIa): B3aUMOJIEHCTBUE C HATPUEM KaK CIIOCO0 YCTaHOBJICHUS HAIUYUS
TUAPOKCOTPYIIIBI, PEAKIIHS C FAJIOr€HOBOIOPOAAMHU KaK CIIOCO0 MOTydeHHs] pacTBOpUTETIEH,
Jeruaparanus Kak crnoco0 nojydeHust 3TuieHa. Peakiiys ropeHusi: ClnupThl KaK TOIUIKBO.
[Ipumenenne meraHosa 1 3TaHoia. PU3MOIOrHYECKOE IeHCTBUE METAHOIA U ATAHOJIA Ha
OpraHu3M 4YeJoBeKa. DTUJIECHTJIMKOIb U TIIMIEPHUH KaK MPeJCTaBUTENN MPEaeIbHbBIX
MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakiiys HAa MHOTOAaTOMHBIE CITUPTHI U €€ TPUMEHEHNE
JUI paclo3HaBaHUsl MIMIIEPHHA B COCTaBe KOCMETUYECKUX cpelcTB. [IpakTrueckoe mpuMeHeHue
STUJICHTJIUKOJIS U TIHLIEPHHA.

®enout. Ctpoenue MoJieKyibl peHosa. B3auMHOe BIUsSIHEE aTOMOB B MOJIEKYJIe (heHoIa.
XHUMHUYECKUE CBOMCTBA: B3aUMOJICHCTBHE C HATPUEM, THAPOKCHIOM HATPHsI, OPOMOM.
[Ipumenenue denoua.

Anwaerunbsl. Metananb ((popmanbaeru) v 3TaHalb (aleTanbAeru/1) Kak MpeaCcTaBuTeIn
MpeIeIbHBIX aabAerHA0B. KauecTBeHHBIC peakIMK Ha KapOOHMIBHYIO TPYIITY (peaKius
«cepeOpsHOTO 3epKaliay, B3auMoieicTBre ¢ ruapokcuaoM meau (I1) u ux npumeHeHue Jyis
O0OHapY)KCHHS MPEACTbHBIX alIbJICTUIOB B IPOMBIIUICHHBIX CTOYHBIX BOJIaX. TOKCHYHOCTD
anperu1oB. [IpuMenenue GpopManbaeriia u aneTaibIeruia.

KapOoHoBbIe KHCIOTBI. YKCYCHAs! KUCIIOTA KaK MPEICTaBUTENb NMPEAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMHUYECKHUE CBOMCTBA (HA MPUMEpe YKCYCHOM KHUCIIOTHI): PEaKIUH C
MeTaJJlaMu, OCHOBHBIMU OKCH/IaMHU, OCHOBAHUSIMHU H COJISIMU KaK TIOJATBEPKIACHHUE CXOCTBA C
HEOPraHMYeCKUMHU KHclIoTaMu. Peakuus stepudukanum kak crnocod NOIydeHHsI CI0KHBIX
a¢upoB. [Ipumenenne ykcycHoi kucnoTsl. [IpencraBienne o BHICIIUX KapOOHOBBIX KUCIOTAX.

CnoxHuble 3¢upbl 1 xupbl. Cl0kHBIE 3PHUPHI KaK MPOIYKThl B3aUMOIEHCTBHUS KapOOHOBBIX
KUCIOT co cniupTaMu. [IpruMeHeHne cinoxHbIX 3UpoB B NUIEBOI U aphroMepHOit
MIPOMBIIIIEHHOCTH. JKMpPBI KaK CI0XKHbIE 3(UPHI ITUIEPUHA U BBICIINX KapOOHOBBIX KUCIIOT.
PacTtutenbHble U )KMBOTHBIE XKUPBI, X cOcTaB. Pacrio3HaBaHue pacTUTENIBHBIX )KUPOB HA
OCHOBAaHUU MX HEMPEIEIBHOT0 Xapakrepa. [Ipumenenue xxupos.

FI/I,Z[pOJ'II/IB HJIM OMBIJICHUC KUPOB KaK cIoco0 MMPOMBIIIJICHHOTO MOJIYYCHUS COJIEH BBICIIUX
Kap6OHOBLIX KUCIIOT. MBIIIA KaK COJIM BBICIINX Kap6OHOBLIX KHUCIOT. MoroIiye CBOCTBa MBLIIA.



VYraesoasl. Kmaccudukanus yrieBonoB. Haxoxenue yrieBoaoB B npupojae. I moko3a kak
anpaerunocnupt. bpoxenue riaokossl. Caxaposa. ['maponus caxapossl. Kpaxman u nemnronosa
Kak OMOJIOTHUYECKHE MMOJMMephl. XMMUYECKHE CBOWCTBA KpaxMaia U IeJUTIONI03bI (THAPOIIH3,
KayeCcTBEHHAs peaKiys ¢ HOJ0M Ha KpaxMall U ee IpUMEHEHHeE sl OOHApY)KEHHUsI Kpaxmaia B
npoaykTax nutanus). [Ipumenenue u Guonoruyeckas poib yrieBo1oB. [lonarue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE aleTaTHOI'O BOJIOKHA.

Wnentudukanus opraHMYecKux coeAMHEeHN. [ 'eHeTnyeckas CBs3b MKy KilaccaMu
OPraHUYEeCKUX COCTUHEHUMN. TUIIbI XUMUYECKUX PEAKUU B OPraHUYECKON XUMHUH.

AmuHOKHCITOTH U Oeniknu. CocTaB M1 HOMEHKIIATypa. AMHHOKUCIIOTHI Kak aM(OTepHbIe
opranuueckue coenuHenus. [lentuanas csa3b. buosnornyeckoe 3HaueHNE (L-aMHUHOKHCIIOT.
Ob6nacTu mpUMEHEeHUs: aMUHOKHCIIOT. benku kak npupoanbie Ononoianumepsl. CocTaB U CTPOECHUE
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: TUIIPOIN3, NeHaTypauus. OOHapyxeHue OelnKoB npu
MTOMOIIY Ka4eCTBEHHBIX (IIBETHBIX) peakiuil. [IpeBpaienus 0ei1KoB MUK B OpraHU3Me.
buonornueckue QpyHKIMM OEIKOB.

TeopeTnyeckrue OCHOBBI XUMUHU

Crpoenue BeniectBa. CoBpeMeHHasi MOJIENIb CTPOEHHS aToMa. DJIEKTPOHHAsI KOH(UTypanust
atoma. OCHOBHOE M BO30YXJICHHBIE COCTOSTHUS aToMOB. Kimaccudukamus XuMrHaecKux
AIIEMEHTOB (s-, P-, d-31eMeHTbI). OCOOCHHOCTH CTPOCHUSI SHEPTETUIECKUX YPOBHEH aTOMOB d-
aneMeHToB. [lepuoauyeckas cucrema xumudeckux 3emMeHToB .. MenneneeBa. @u3nyeckuil
cMmbicn [lepuoanueckoro 3akoHa [[.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH TI0 TIEpUOoJaM U IpyIIaM. DJIEKTPOHHAs IPUpoaa
XUMHUYECKOH CBSI3U. DJIEKTPOOTPUIIATEIHFHOCTD. BHIBI XUMUYECKO# CBS3H (KOBAJICHTHAS,
MOHHasl, MeTaJIn4yeckasi, BOJOPOIHAs) U MEXaHU3MBI ee oOpa3oBaHus. Kpucraminyeckue u
amop(HbIe BemiecTBa. THUIBI KPUCTANIMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHAs, HOHHa,
MeTaJUTMYecKas ). 3aBUCUMOCTh (PU3MUECKHX CBOWCTB BEIIECTBA OT THUIA KPUCTATUTMUECKOM
pemietku. [IpuanHbl MHOrOOOpa3us BEIIECTB.

XuMuyeckue peakiuu. 'oMoreHHbie ¥ reTeporeHHbie peakiinu. CKOpoCTh peakinm, ee
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB: MPUPOIbI PEAruPYIOLINX BEUIECTB, KOHIICHTPALIUH
pearupyrouux BelecTB, TeMIepaTypbl, TUIOIIAIU PEaKIIMOHHONW MOBEPXHOCTH, HAINYHS
Karanu3aTopa. Ponp KaTaniu3atopoB B IPUPOJIE U MPOMBIILIEHHOM Mpou3BoAcTBe. OOpaTUMOCTh
peakiuii. XMMHYECKOE paBHOBECUE U €T0 CMEIICHHE M0J1 ACHCTBHEM Pa3INUHBIX (aKTOPOB
(KOHIIEHTpAIls peareHToB WK MPOAYKTOB PEaKIiy, JaBlIeHHUe, TeMIepaTypa) Ui CO3aHus
ONTHUMAJIBHBIX YCIIOBUN MPOTEKAHUSI XUMHUUYECKUX TpolieccoB. JucnepcHbie cucreMsl. [TonsTue
0 KoJutouaax (3o1u, renu). Mctunnbie pacTBophl. Peakiinu B pacTBopax anekTpoautos. pH
pacTBopa Kak MoKa3areib KUCIOTHOCTHU cpefbl. ['uaponus coneil. 3HaueHue ruapoinsa B
OMOJOTMYeCcKUX 0OOMEHHBIX Mpolieccax. OKUCIUTETHbHO-BOCCTAHOBUTEIbHBIC PEAKIINH B

pupoe,

MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEAEATEIbHOCTU OpraHu3MOB. OKUCIUTENBHO-
BOCCTaHOBUTEJIHHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIIOB TJIABHBIX U TIOOOUYHBIX MOTPYIII
(Menp, Kene30) U HeMETAIJIOB: BOJIOPO/Ia, KUCIOPO/a, TaIOTeHOB, Cephl, a30Ta, (hocdopa,
yriaepoaa, kpemHusi. Kopposust MeTasioB: BUAbI KOPPO3UH, CIIOCOOBI 3alTUTHl METAIIJIOB OT
KOpPPO3UH. DJIEKTPOJIU3 paCTBOPOB U paciiyiaBoB. [[pumeHeHne anekTpoausa B
MPOMBIIIJIEHHOCTH.

XUMUA U KU3HD



Hayunbie MeTo1pl O3HaHUS B XUMHH. MicTounnkn xumudeckoit nupopmanuu. [louck
nH(bOpMAIIUY TI0 Ha3BaHHSIM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM opmyniaM. MoaearnpoBaHue
XMMHUYECKUX IIPOLIECCOB U ABJICHUM, XUMUYECKUN aHAJIU3 U CUHTE3 KaK METO/Ibl HAY4HOT'O

IIO3HAaHMA.

Xumus u 310poBhe. JlekapcTBa, (hepMEHTHI, BATAMUHEI, TOPMOHBI, MUHEPAJIBHBIC BO/IHI.
[TpoGnemsl, cBsi3aHHBIC C TPUMEHEHHEM JICKAPCTBEHHBIX MperapaToB. BpeHbIe MPUBBIYKH U
(hakTopkI, pa3pyIiaroIIre 310pOBbe (KypeHue, YIoTpeOIeHUE alIKOTOJIsl, HAPKOMAHWS).
PanunonansHoe nurtanue. Iumesrsie 1o0aBku. OCHOBBI MUIEBON XUMHUH.

Xumus B TOBCEAHEBHOM >kxu3HU. Motormiue u unuctsmue cpeacrsa. Cpeacrsa 60pbObI ¢
OBITOBBIMU HACEKOMBIMU: PETIEIUICHThI, UHCEKTULMAbI. Cpe/ICTBA JIMYHONU TMTUEHBI U
kocMeTuku. [IpaBuia 6e3omacHoi paboThI C €IKMMH, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH,
cpelncTBaMu OBITOBOM XUMHUH.

XUMHUS U CelIbCKOE X034icTBO. MUHepalibHble U oprannueckue ynoopenus. CpeacTsa 3auThl

pacTeHui.

Xumus 1 3HepreTuka. [IpupogHpie HCTOYHUKH yriaeBo0poAoB. [IpupoiHbIN 1 MOy THBIN
He(TsIHOM ra3pl, UX cocTaB U ucnob3oBanue. CoctaB HeTH U ee mepepadoTKa.
Hedrenponykrel. OxTanoBoe uncio 6eHzuHa. OxpaHa OKpyKarollen cpelibl Ipu
HeTenepepabOTKe U TPAHCIOPTUPOBKE HEPTENPOIYKTOB. ANbTepHATUBHBIE HCTOYHUKU

SHEepruu.

Xumus B ctpoutenbeTBe. Llement. beton. [Togbop onTuManbHBIX CTPOUTEIBHBIX MaTEpUAJIOB B
MPAKTUYECKON JeSITEeIbHOCTH YeJIOBEKa.

XUMUS U KOJIOTHs. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIEeH Cpeibl U €ro MOCJIEICTBHUS.
Oxpana ruapocdepsl, TouBbl, aTMOchepbl, GIOPHI U PayHBI OT XUMUYECKOTO 3arpsi3HCHHS.

Copnepxanue yueOGHOTo npeamMera.

Ha3zBanmue pa3aena/ | Koanuecr Conep:xanue y4eOHOI0 nmpeaMeTa Ha KJIace
0JI0KA BO YaCOB
Ha
U3ydeHune
pa3neaa/
0J10Ka
PacuéThel o 7 PacuerHrie 3amaun. Brelumcnenne Maccel, oObeMa

XUMHUUYECKOU
(dbopmyne BerecTBa
(i ¢
HCIOJIb30BaHUEM
bopmyIbl
BEIIECTBA)

WJIM KOJMYECTBA BEIIECTBA IO HM3BECTHOM Macce, 06T>eMy
WM KOJMUYCCTBY BCHICCTBA OJHOTO U3 BCTYIIMBIHIUX B
PCAKIMI0 WX TOJYYHUBIIUXCA B PE3YJIbTATC pcaknuun
BCIICCTB

PacueTrHrie 3amaun. Penienue 3aga4 1o XUMHYECKUM
YpaBHCHHUAM TIpHU YCJIOBHH, YTO OIAHO U3 PpCArupyromux
BCIICCTB JaHO B HU30BITKE




Pacuernsbie 3amaun .Pacuer MmaccoBoit o ( Macchbl)
XUMHYECKOTO COCTMHEHUS B CMECH.

Haxoxnaenue
XUMHYECKOM
(hOpPMYyITBI CITIO)KHOTO
BEIIIECTBA.

Pacuernbie 3amaun. OnpeneneHrne MOJEKYIIPHBIX (POpMYIT
OpPraHn4YCCKUuX M HCOPraHMYCCKHUX BCUICCTB.

PacueTsl, cBsI3aHHBIC
C HCIIOJIb30BAHUEM
Pa3IUYHBIX
CII0Cc000B
BBIPAKEHUS COCTaBa
pacTBOPOB.

PacuetHbie 3aJ1a4M. Brruncienue MAaccChl
(konmmyecTBa BemiecTBa, 00beMa) MPOJAYKTa PEAKIUHU, €CIH
JUIsL €0 MOJIY4YEeHMs JaH PacTBOP C OIIPEAEIEHHON MacCOBOM
JIOJIEM MCXOJHOTO BEIIECTBA.

Pacuets! o

YpaBHEHUSIM
XUMHYECKIX
peaKuum.

Pacuernbie 3amaun. Beruncienue wmacchl  (KOJUYECTBA
BEIIECTBA, 00bEMa) MPOJYKTa PEaKIMH, €CIM H3BECTHA
Macca MCXOJHOTO BEIIECTBA, COJAEPKAIIEro ONpeAeICHHYIO
JIOJTIO TIPUMECEH.

Pacuernble 3amaun. Pacuerhl 1O XUMHUYECKHUM
YpPaBHEHUSIM, CBS3aHHbIE C MacCOBOM JOJIed BBIXOJA
MIPOJIyKTa PeaKkuu OT TEOPETUUYECKH BOZMOYKHOTO.

XuMuueckas
KAHETHKA.

. 3aBUCHMOCTh CKOPOCTH PEaKIUU OT KOHIICHTPAIIUU
U Temreparypsl. PasznokeHue TMepokcuaa BOAOpOJaa B
NPUCYTCTBUH KaTanmzatopa. Ompenenenue cpeasl pacTBopa
C TIOMOIIBIO YHUBEPCATHLHOTO HHANKATOPA.

I'uaponus conei.

IM'maponus
COEIUHEHUM.

OPraHu4YCCKux n HCOPTraHUYCCKUX

OKHCIIUTEIIBHO- OKMCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC CBOMCTBaA

BOCCTAaHOBHUTCIIbHBIC THUIITMYHBIX HEMCTAJIJIIOB. OKCI/IIIBI HEMCTAJIJIOB n

PCaKIuu. KHCJIOPOAOCOACPIKAIIUC KHCJIOTHI. BO,Z[OpOI[HbIC
COCOAMHCHHNA HEMCTAIJIOB.

I'enetnueckas Peakmun. MOATBCPIKAAOINUEC B3AUMOCBA3b PA3JIMYHBIX

CBA3b KJIaCCOB HCOPTraHUYCCKUX U OPraHUYCCKUX BCHICCTB.

HCOPraHN4YCCKUX 1

OpraHU4YCCKUX

BCIIICCTB.

Hroro:
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Ne | Ilnanupyemast Tema ypoka OcHOBHBIE BUIbI AeaTeJabH0ocTH | OCHOBHEBIE
n/n aaTa o0yJarmmxcst HarpaBJICHHs
NpoBeIeHUsl BOCIIUTATENLHO
ypoka 1 paboThI
Pacuyérpl mo xumu4eckoi popmyJie BemecTsa (MM ¢ HCIOIb30BaHHEM GOPMYJIbI
BemlecTBa) (74)
1 7.09 | BolumcieHHe KOJIMYECTBA Brruucisior xoiaudecTBa I'paxkaHckoe
BEIIECTBA ITO0 M3BECTHOM Macce BEIIIECTBA, MACCy BEIIECTBA, 00bEM | BOCIIUTAHHC,
(00BEMY, KOJIMYECTBY YACTHI). raza. OnpenensroT [aTpUOTUYCCKO
OTHOCHTEJIBHYIO IIOTHOCTH ra3op, | © BOCHHUTAHHC,
2 14.09 | BeluuciieHue Macchl BEIIECTBA U Bhr4ucisior MaccoByio igg?:s (;HH oe
06bEMa ra30B (H.y.) 00BEMHYIO J10JIF0 KOMIIOHEHTA B BoCITITaHIe,
CHUCTEME, MaCCOBYIO JIOJIIO e —
3JIEMEHTA B XUMHUYCCKOM BOCITHTAHIE
3 21.09 | OmpeneneHre OTHOCUTEIIBHOM COCITMHCHHH. BHHOHH;HE)T
IIOTHOCTH F433 B MOIADHOH pacuéThl M0 XUMHUYECKOH Gopmyiie
MAaccChl IO U3BECTHOM KprcTaiioruapara.
OTHOCHTEJILHOM IIIOTHOCTH OJJHOTO 3aKPEILIAIOT OCHOBHbIE IOHATHS:
rasa 1o Ipyromy. Macca, 00bEM, KOJIMYECTBO
4 28.09 | IToHaTue «I0as1» B XHMHUM. BEIILCCTBA, TIOCTOAHHAA ABOTAAIPO,
i OTHOCHTEIIbHAS TNIOTHOCTh
MaccoBas 1 00péMHAsA J0IA . ’
KOMIIOHOHTA B CHCTEM. MaccoBas U 00bEMHAs JOJI,
KpUCTaJUIOTHPAT.
5 5.10 | Pacuérer mo xumuueckoi popmyse. | OnpeneasirloOT pacyéTHble
Brrancnenue MaccoBoit goJH bopMyITBI TSI HAXO0XKICHUS
3JICMEHTa B XUMHYECKOM KOJIMYECTBA BEIIECTBA Yepe3
COCTUHCHUH Maccy, 00bEM, KOJIMIECTBO YaCTHIL
(u oOparubIe); hopMyy TS
6 12.10 | Pacuérsl 10 XuMUYECKOU POPMYIE | gaxoskaeHHsS OTHOCHTEIHHOI
KpucTajuioruipara. IUIOTHOCTH OJTHOTO Ta3a Io
Ipyromy; (hopMyIibl MaccoBOM U
00BEMHOM JTOJIH, OTIPENIEISAIOT THIT
7 19.10 | Brrumncienue MaccoBOM JTOIH 3a71a4M, BBITIOJIHSIOT pacy€Thl 10O
0OC3BOAHOM COJI H HAXO0/ICHUIO ; OJIb3YIOTCS
KPUCTAJUTM3alIMOHHOM BOJIBI B MePUOIUYECKON TaOIHIICH.
KPUCTAJUIOTUIPATE.
Haxoxnenne xumnueckoii popmMyJibl CJ10:KHOT0 BemecTsBa.(3 )
8 26.10 | OmpenencHue npocreimen | OnpenenstoT XUMUYECKYIO I"paskianckoe
XUMHUYECKON (opMynbl BemiecTBa | (GOpPMYyILy IO MacCOBBIM JOJISIM BOCIIUTAHHUE,
M0 M3BECTHBIM MAaCCOBBIM JOJSIM | SJIE€MEHTOB, OTHOCHUTEILHOM ITaTPHOTHICCKO
AIIEMEHTOB IJIOTHOCTH T'a3a, Mo MPOAyKTaM © BOCIIUTAHHC,
CTOpaHHUsL. JLyXOBHO~
9 9.11 | YucTele BemiecTBa M CMECH. HPABCTBCHHOC
PactBopsI 3aKperuIsiFoT OCHOBHBIC MOHATHs: | BOCHUTAHHUE,
TPY/I0BOE

MaccoBasd JOJId 3JIEMCHTA,
OTHOCHUTCIIbHAA INIOTHOCTD Ia3a 110




10 | 16.11 | OmpeneneHue MOJEKYISIPHON JIpyromy rasy, npocrenmias BOCITMTaHHE
(hopMyITBI BEIIECTBA IO MPOIYKTaM | (3MITHpUYECKasi), MOJICKYJISIpHAs,

CrOpaHus CTPYKTypHasi (GOPMYIIBI.
BbINOJHAT pelmieHue 3a1a4 Ha
HaxO’KJICHUE ITPOCTEUILIEH U
MOJICKYJIIPHOU opmyt (110
IrOPUTMY)
Pacuernl, cBsI3aHHBIE C HCMOJIH30BAHNEM PA3JIHYHBIX CIIOCO0O0B BHIPAKEHHUS
cocTaBa pacTBopoB. (54)

11 | 23.11 | BelumnciieHue MaccoBOM J0JH U HasbiBaror cnocoObl BelpakeHust | I'paxknanckoe
MAaccChl paCTBOPECHHOTO BEIIECTBA B | COCTaBa PaCTBOPOB: «MaccoBas BOCIIUTaHUE,
pacTBope. JIOJISl pACTBOPEHHOTO BEIECTBA B [aTpUOTHHICCKO

pacTBOpE» M «MOJISIpHAst © BOCIIUTaHHUC,
— JIyXOBHO-

12 | 30.11 | BeruucineHue MOJSIPHOU KOHIICHTpallKA BCIICCTBA B HPABCTBEHHOE
KOHIICHTPAIINY BEIICCTBA B pactBope». CocTaB HaCHIIIIEHHBIX BOCHITANIC
pacTBope pactBOpoB. Pa3basiienue, TpyI0BOC ’

CMeIMBaHue pacTBOPOB. I1epeBon | ,ocnuranme

13 7.12 | [IpurotoBiieHue pacTBOpa OHHOF(V) THIa KOHICHTpal1H B

OTPEIIEICHHOM KOHIICHTPALIHHL npyroi. [Tpou3BOAST BEIYUCIICHUS,
CBSI3aHHBIC C IIOHATHEM
«pacTBOPUMOCTD BEIIECTBaY.

14 | 14.12 | BoluncneHus npu pa3z0aBieHUU U 3aKperuIsitoOT OCHOBHBIE MTOHATHS:
KOHLIEHTPUPOBAHUU PACTBOPOB pacTBOp, pPacCTBOPUTEND,

pacTBOPEHHOE BEUIECTBO,
«MaccoBasi 107151 paCTBOPEHHOTO
15 | 21.12 | CmemmuBaHUE pacTBOPOB OJJHOTO U BCILCCTBAY, «MOIApHAA

TOI'O K€ BCIICCTBA.

CMmenuBaHue pacTBOPOB Pa3HBIX
BEILECTB MPUBOJIIIEE K
MPOTEKAHUIO XUMUYECKOU
peaxuu.

KOHIICHTPALUS, «HACHIIICHHBIN
pacTBOp», KodhduimeHT
pPacTBOPUMOCTH.

Hcnonb3yloT pacueTHbie
bopMyIBI TSl BBIYUCIICHUS
MacCOBOM JI0JIM PaCTBOPEHHOTO
BEIIECTBA B pacTBOPE, MOJISIpHAS
KOHIIEHTpALIUs, TUIOTHOCTh
pacTBopa.

BBINONHAIOT BBIUUCICHUS VIS
HaXO0XJIECHUs MacCOBOH J0JH
pPacTBOPEHHOIO BELIECTBA,
MOJISIPHOY KOHLIEHTpALUU
BEIIECTBA B pacTBOPE ;
NEPEBOAUTH OJIUH THUII
KOHILICHTPALlUU B IPYrOW,
TOTOBUTH PACTBOPBI C
OIIPENEIICHHON KOHIIEHTPALUEH,

[IpousBozAT BbIUNCIEHMUS,
CBSI3aHHBIE CO CMEIINBAHUEM,
pa30aBJIeHNEM PacTBOPOB, C




HOHITHEM «PAaCTBOPUMOCTD
BEILIECTBAY.

Pacuyetnl 10 ypaBHeHMAM XMMHYECKHX peakumii.( 94)

16

28.12

Brruncnenue maccel (KOJIUYECTBA)
BEIECTBA 00bEeMa ra3a 1o
M3BECTHOMY KOJIMYECTBY (Macce)
OJIHOTO U3 BEIECTB, Y4aCTBYIOIIMX
B PEAKIIHH.

17

11.12

Brruucnenue maccel (00beMa,
KOJIMYECTBA BELIECTBA) MPOIYKTa
peaKIyu, €CIIM OJHO W3 HCXOIHBIX
BEIIECTB J]AaHO B BHJIE PaCTBOPA C
OIpeIENEHHON MacCOBOM J10JIeH
pPacTBOPEHHOTO BEIIECTBA.

18

18.12

Brruucnenue maccel (00b€Ma,
KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKuru Mo U3BECTHON Macce
BEIECTBA, COAEPIKAILErO MPUMECH.

19

25.12

Brruucnenue maccer (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
MO JTAHHBIM 00 UCXOTHBIX
BEIIECTBAaX, OJTHO U3 KOTOPHIX
B35TO B U30BITKE.

20

1.02

Pacuérel 00bEMHBIX OTHOLIEHUH
ra3oB MPU XUMUYCCKUX PEAKIIHIX.

21

8.02

Brrunciaenne maccoBoit
(oO6beMHOI) 10JTH BBIXOA
MIPOJIyKTa PEaKIUu OT
TEOPETHUYECKH BO3MOKHOTO.

22

15.02

Pacuets! TeruioBoro s dexra
XUMUYECKON PeaKIiH.
TepMmoxuMuueckue ypaBHEHHUSI.

23

22.02

OnpeneneHI/Ie KOJIHYCCTBCHHOI'O
coCTaBa CMECH BCIICCTB.

24

29.02

Brrunciaenus mo XuMH4YeCKUM
YPaBHCHHAM B YCIIOBUAX
HEIIOJHOT0 B3aUMOACHCTBHUSI
HCXOAHBIX BEIICCTB.

Brruucnsitor Maccy (KOIM4ECTBO)
BEIIECTBA WJIM 00BEM rasa 1o
M3BECTHOMY KOJIMYECTBY (Macce)
OJTHOTO U3 BEIECTB,
YYaCTBYIOIIMX B PEAKITUH.
Brraucnstor mMacey (00nem,
KOJIMYECTBO BEILIECTBA) MPOAYKTa
peaKIuu, €CIIA OJTHO U3 HCXOTHBIX
BEIIECTB JaHO B BUJIE PAcTBOPA C
OIIPENIEIIEHHON MacCOBOM 101
PacTBOPEHHOTO BEMIECTBA.
Breraucnstor maccy (00beM,
KOJIMYECTBO BEIIECTBA) MPOAYKTa
peaKuuM Mo U3BECTHOM Macce
BEIIECTBA, COJICPIKAIIETO
npuMecu. Beraucstor macey
(0OBeM, KOTMYECTBO BEIECTBA)
MIPOJIYKTA IO TAHHBIM 00
UCXOJHBIX BEIIECTBAX, OJHO U3
KOTOPBIX B3SITO B U30BITKE.
PacdeTbl 00beMHBIX OTHOLIEHUI
ra3oB MpU XUMHUYECKUX PEAKIUAX.
Bbruncnsitor MaccoByio
(0OBeMHYI0) 100 BBIXO/1a
MPOJYKTA PEaKIUU OT
TEOPETUYECKH BO3MOXKHOTO.
BhInoHSAIOT pacyeTsl TEMIOBOTO
s dexTa XUMUIECKOH peaKIuu.
OnpenenstoT KOINYeCTBEHHbII
COCTaB CMECH BEIIIEeCTBA.
BbIyncnsior no XMMHYECKUM
YPaBHEHUSM B YCIOBUAX
HEMOJIHOTO B3aUMOJICHCTBUS
HCXOJHBIX BEIIECTB.

3aKpemIsoT OCHOBHbBIE MTOHATHS:
XMMHYECKOEe YpaBHEHHUE,
UCXOJIHbIE BEIECTBA, POAYKTHI
XUMUYECKOH peakiui,
CTEXHOMETpUYECKHE

K03 umeHTsI, TeroBoi 3pdext
XUMUYECKOH peakiui,
TEPMOXUMHUYECKOE ypaBHEHHUE.

AHATU3HPYIOT U NPUMEHSIOT
QITOPUTMBI peleHHs 3a1a4

I'paxxnanckoe
BOCIIUTAHUE,
MMaTPUOTHYECKO
€ BOCIIUTAHUE,
JyXOBHO-
HPaBCTBEHHOE
BOCIIUTAHUE,
TPYOBOE
BOCITMTAaHUEC




pa3HbIX TUIIOB, Pa3HBIMHU
crioco0amH, CIEJCTBHE U3 3aKOHA
ABorajipo; pacueTHbIe (OPMYIIBI .

5 XwuMmMnueckasi KHHeTHKA. (24)

25 7.03 | CxopocTh XUMHUYECKOU peaKIiu. [IpousBonar pacuers asus I"pakianckoe
HaXO0XXJICHUS CKOPOCTH peaKIUU, BOCIIMTAHHE,
OIPENEISAIOT HAIIPABIICHUE [aTpUOTHHICCKO
CMEIIECHHST PABHOBECHSI TIPH © BOCIIMTAHHUE,
5 06 . JIIyXOBHO-
26 | 14.03 | XuMHuuecKoe paBHOBECHE. H3MCHCHNH yCIIOBUH OOPAaTHMOU u
PaBCTBEHHOE
peakiuu. 3aKpervisioT OCHOBHBIE
) BOCIIMTaHUE,
MOHSATHSA: KHHETHKA, CKOPOCTD e —
TOMOTEHHOM peaKiiuu, CKOPOCTh BOCITHTAHIE
reTEepPOreHHOM PeaKIuu;
KHHETHYECKOE YpaBHEHHUE
peaKIuu, YCIOBUS, BIUSIONINE HA
CKOPOCTh PEAKITUU , XHMUYECKOE
paBHOBECHE, YCIOBHS €T0
CMEIIEHHs, KOHCTaHTa CKOPOCTH
peaKIu ¥ XUMHIECKOTO
paBHOBECHS.
IIpMeHS 0T pacyeTHYIO
bopMyITy CKOPOCTH PEaKInH,
MaTeMaTHYeCKOE BhIpaKEHUE
3aKOHA JIEUCTBYIOLIHUX Macc,
npaBuiio Baut-I'odda, mpunimm
M. llarense
I'mapoans coueit. (24)
27-| 21.03 CocraBnenue ypaBHeHu# peakunii | OOBICHSIOT NOHITHE «TUAPOIU3». | ['paknanckoe
28 TUIPOJIA3A COJIEH. I'maponns opraHnyeckux u BOCIIUTaHUE,
4.04 HEOPraHUYECKUX BEIECTB. ITaTPUOTHYIECKO
CoCTaByIAI0T ypaBHeHHMs peakiuii | © BOCHHTAHHC,
ruaposmza. [IpuBoasT mpumepsl JLyXOBHO-
HPaBCTBEHHOE
MPAKTHYECKOTO 3HAYCHUS
BOCIHUTAHUE,
TUAPOIHN3A. TpyIOBOE
BOCIIMTAaHHUC

3aKperuIsitoT OCHOBHBIE MMOHSATHUS:
TUAPOJIN3, CUIIBHBIN U caObIi
AJIEKTPOJIUTHL; KUCHas, HIEJI0YHAas,
HEWTpaJIbHas cpena pacTBopa,
CTYIEHYATbIN TUIPOJIN3,
HeoOpaTUMBIN TUIPOIIH3,
OCHOBHa$ COJIb, KHCJIasl COJIb,
BOJIOPOJIHBII TTOKa3aTenb PH.

OO0BbACHAKT YCIOBUS CMELIECHUS




TuapoJjiM3a, 3Ha4CHUEC TUAPOJIn3a.

OxucIuTeIbHO-BOCCTAHOBUTE/IbHbIE peakuuu.(34)

29 | 11.04 | CocraBiieHue ypaBHEHHI CoCTaBnsIOT ypaBHEHUS I'paxxranckoe
OKHCJIUTEIbHO- OKHCJIUTEIbHO- BOCIUTAaHUE,
BOCCTAHOBHUTEJIBHBIX PEAKIUN. BOCCTAHOBUTEJIBHBIX PEAKIIUH. HaTPpUOTUICCKO

DJIEKTPOJIN3 PACILIABOB U © BOCIIUTAHHC,
JIIyXOBHO-

30 | 18.04 | Peakruu, mpoTeKaromue mpw PacTBOPOB 3JIEKTPOJIUTOB. HPABCTBEHEO®

-31 | 25.04 | anekTposin3e pacTBOPOB U Haspiaror 3nauenue BOCITHTAHHIE,
pacIuIaBoOB AJIEKTPOJIUTOR. OKHUCJIUTCIIBHO- 5 TpyLOBOE

BOCCTAHOBUTEILHBIX PEAKIIUM. BOCIIHTAHIE
[IpousBoAT pacuersl O
YpaBHEHUSIM OKHCIIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUM.
3aKpeIUIIIOT OCHOBHBIE IMMOHSTHS:
CTETNEeHb OKUCIICHUS, OKUCITUTEIb,
BOCCTAHOBUTEIb, OKUCIICHUE,
BOCCTaHOBJICHUE, DJIEKTPOJIH3,
aHOJI, KaTo/I.
OnpenejsiloT : BOKHEHIINE
OKHCJIMTEIN U BOCCTAHOBUTEIIH;
MeToabl coctaBiaeHnust OBP; meTon
AJIEKTPOHHOTO OajaHca, METO
MOJIypeaKkuii; BIUSHUE Cpebl Ha
npotekanue OBP; npakTuueckoe
npumenenue OBP, snekTpoiusa,
3aKOHOMEPHOCTH NMPOTEKAHUS
AJIEKTPOJIN3a B PACTBOPE HA aHOE
U KaToJie.

I'eneTnueckasi CBSI3b HEOPraHUYECKUX M OPraHM4YeCcKMX BemecTB. ( 34)

32 2.05 | B3aumHble npeBpalieHus [IpakTryecku OCylIEeCTBIISIOT I'paxxnaHckoe
HEOPraHN4ECKUX BEIIECTB.. epexXoabl B TCHETUYECKUX psiaax BOCIIMTaHHC,

OpPraHWYeCKUX U HEOpraHuyeckux | HaTPUOTHIECKO
COEIMHEHU, COCTABIISIOT © BOCIIMTaHHC,
JIyXOBHO-
33 | 16.05 | B3aumHBIe IpeBpaleHUS PCHCTHYICCKUC PAJIBL. HPABCTBEHHOE
OPTaHITICCRIX BEIECTB. OrnpenessitoT reHeTHYeCKyro cBsi3p | BOCHHUTAHHME,
Y TEHETUYECKUE PSI/IbI TpyAoBoe
HEOPraHUYECKUX U OPraHUYECKUX BOCHHTARHC
34 | 23.05 | BzaumHble npeBpamnieHus

OpPraHN4YC€CKUX BCIICCTB.

BCIICCTB. CocTaBnsioT YpaBHCHUA
XUMHUYCCKUX pCaKLII/Iﬁ 110
OCYIICCTBJICHUIO IIEPCXOI0B.

3aKpCHH$IIOT OCHOBHBIC ITIOHATHUA:




T'CHCTUYCCKAA CBA3b, ITCHCTHYCCKHUEC
pAabl, CAUHCTBO MUPA BCIICCTB.

Cnucok, peKOMeH/JA0BAHHOH Y4eO0HO- MeTOHYeCKOil JTUTepaTypsbl

1 T'apa H.H, 3yeBa M.B. KontponbpHble U mpoBepouHbie paboThl 1Mo xumuu.10-11
kiaccesl. Meroauueckoe nocodue M.,J/Ipoda,2001

2 Pagenkuii A.M. Qunaktuyeckuii matepuan Xumus 10-11 xnacc.llocoOue mis yaurenei
o61eoOpazoBaTenbHbIX yupexaenuu. M.IIpocsemenne, 2012

3 Psa6os M.A.,Hesckas E.}O.Tectel mo xumun.11 knace.M.Ox3amen, 2010

4 Tpoeryoosa H.II. Tloypounsie  pazpabotkun mo xumuu 11 k1 k YMK
O.C.T'abpuensna,l'.E. Pymutuca,®.I'.®enpamana M.,Bako,2013

5 Xomuenko M.I'. COopHuK 3a/1a4 U yrnpaXHEHUH 10 XUMUU i cpeane mkosl .M. HoBast
BoJiHA, M3narens Ymepenkos,2013

6 Ilrpemmuep I',1.XoxnoBa A.1. Meroauka pemieHuss pacyeTHBIX 3ajay [0 XUMHH 8-
11.ITocobue mns yuurtens. M., IIpocsenienne,2000

7 BapasBa H.D. Xumus B cxemax ,repmuHax,rabnunax. Pocros-na-/lony,denunkc, 2013

8 Bosikos A.N.,Kommmmosa O.H. O6mas,Heopranndeckas 1 OpraHu4ecKas XUMHS
TecTbl 1151 IKOJIBHUKOB ¢ perieHusiMU. [1oaHbIi mKoIbHBIN Kypc,MuHck,bykmacrep,2014

9 JleBuna 2.M. Xumus. Dkcpecc-Kypc TOATOTOBKH K UTOTOBOM arTectanuu 11 kimace
,Cankr-IlerepOypr, Tpuron,2007

10 Kopomenko A.C.,SmykoBa A.B. 10-11 xnaccer .Temarnueckne TECTOBBIE 3aJaHUS
M., Ipoa,2011

11 Mengenes 10.H. Xumusa. EI'3.2014.Tunossle TecToBhIe 3aganusg M.,Ok3amen,2014

12 ®enpaman O.I".,Pyazutuc I'.E. Xumus. OcHoBsl 0611eit xumuu. 11 knace ,yqeOHUK
1151 00111e00pa30BaTEIBHBIX YUPEKICHUH.

bazoBeiit yposens. M., [Ipocsenienue, 2009

13 Xomuenko I'.I1. [Tocobue mo xumun it noctynatomux B BY3s1, M..HoBa Bouna,
2006
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