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INOACHUTEJIBHASA 3ATINCKA
[IporpamMa Kypca BHEYpOUHOU NESATEIBHOCTH «XUMHUYECKUN pemeOHUK» I OCHOBHOTO
obmiero oopazoBanus pa3paboTaHa B COOTBETCTBUU C
- @enepanbHBIM 3aKOHOM OT 29.12.2012 Ne273-D3 «O06 obpazoBannu B Poccuiickoit denepannny;
- muchbMOM MuHHUCTEPCTBa 0Opa3oBaHus U Hayku Poccuiickoit @eneparnuu ot 12.05.2011r. Ne 03-
296 «O06 opranuzaluy BHEYPOUHOH AESITEIbHOCTH P BBEACHUU (hefepaibHOro TOCY1apCTBEHHOTO
00pa30BaTeIbHOr0 CTaHAapTa OCHOBHOTO O0IIEro 0Opa3oBaHuUs»;
- puka3oM MuHucTepcTBa oOpazoBanus U Hayku Poccuiickorr ®denepanun ot 31 mexadps 2015
Nel1577 «O BHecennu mameHnennii B PI'OC OO0Ox;
- mucbMOM MuHHcTepcTBa 00pa3oBanus U Hayku Camapckoii o6iactu ot 17.02.2016 NeMO-16-09-
01/173-TY «O BHEYPOUYHOUH IEATCILHOCTHY;
- mucbMoM MunoOpHayku P® ot 18.08.2017 Ne 09-1672 «O nHampaBineHun MeTOIUYECKHX
pEKOMEHIalMi 10 YTOYHEHHIO MOHATUS U COACPIKAHMSI BHEYPOUHOM NEATEIbHOCTH B paMKax
peanu3alnuyu OCHOBHBIX 00111e00pa30oBaTeNbHbBIX MPOTPaMM, B YACTH TOM YHCIIE B YaCTH MPOCKTHON
JESTEIILHOCTHY;
- nmucbMoM MuHoOpHayku P® ot 5.09.2018 r. Ne 03-I1I'-MII-42216 «OO6 y4acTuM Yy4EHHUKOB
MYHHULIMIIAJBHBIX M TOCYIapCTBEHHBIX IIKoN Poccuiickoit ®exepanuu  BO  BHEYPOUHOIl
JESITEIIBHOCTHY;
- MMCBbMOM MHUHHCTEpCTBa oOpa3oBanus u Hayku Camapckoit ob6mactu ot 29.05.2018 Ne MO-16-
09-01/535-TY «O6 opranuzanuu 00pa3oBaTEIbHOrO Ipomecca B 00I1e00pa30BaTEIbHBIX
opraHM3anusax M oOpa3oBaTenbHbIX opranumzauusx Camapckoil o0nacTd, OCYHIECTBIISIOIINUX
JESITEIbHOCTD 10 OCHOBHBIM 00I1I€00pa30BaTENbHBIM MIPOTPaMMaM);
- moctaHoBieHHeM [naBHOro rocyaapcTtBeHHOro Bpaua P® ot 29.12.2010 Nel89 «OO06
yrBepxaeann  Canllun 2.4.2.2821-10...» p. «CaHUTapHO-3IUAEMHUOIOTHYECKUE TPeOOBaHUS K
YCIIOBUSIM U opraHuzanuy oOydeHHs B 00IIe00pa30BaTEeNbHBIX YUPEKICHUAX» (B pel. OT
24.11.2015 ).
Pabouas nporpamma Kypca BHEYpOUHOI 1€ATEIbHOCTH «XUMUYECKUHN pPEeLIeOHNUK
COCTaBJieHa Ha OCHOBE aBTOPCKOHM MPOrpaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs MO XUMUH. 8 -9
knaccel. ABTOphl O.C. IN'aOpuensn, A.B. Kynosa. Xumun.7-9 kiaccel: Paboune nporpammsl /
coct. T.J[.I'amOypuesa. -3-e u3a., crepeotut.- M.: JIpoga, 2015.- c. 24-125.
AKTYaJlbHOCTb NPOrPaMMBbI

Pemenne 3amay 3aHUMAaeT BaXXHOE MECTO B CHUCTEME IPENOJABaHUSA XUMHH. 3ajadu
o0ecreynBaroT 3aKpeIuieHHe TEOPeTUYECKUX 3HAHUM, ydaT TBOPYECKH MPHUMEHATh MX B HOBOH
CUTYallUH, MBICIUTb JIOTHYECKU. PacueTHble 3aaull IMPOKO MCHOJB3YIOTCA sl 0TOOpa Hanbosee
OJIapeHHBIX JeTel B 00JaCTH €CTECTBO3HAHMS TaK KakK, KTO YMEET pellaTh pacueTHbIe 3ajauu,
0COOEHHO MOBBIIIEHHOTO YPOBHS CII0)KHOCTH, TOT U JIy4YIlle BJIaJeeT TEOPETUUECKUMH 3HAHUSIMH U
yMeeT MX JIerKO NPUMEHUTh B HECTaHJApTHOM CHUTyallud, a TaK >K€ JIETKO CIIpaBiseTcs C
TEOPETUUYECKUMH 3aJJaHUSIMU JIIO0OTO YpPOBHS CJIOKHOCTU. B IIKONIBHOM Kypce pelieHue 3aaady
UCTIOJIb3YETCsI TIPU BBIMOJIHEHUH J1a00OPATOPHBIX U MPAKTUYECKUX padoT, HO JJIS1 MHOTHX YUYEHHKOB
UMEHHO pacy€THas 4yacTh TaKUX paboT ABseTca Hanbosee ciloKHOW. OOBSICHUTH 3TO MOXKHO TEM,
YTO B HACTOSIIEE BpeMs B CBA3M C COKpAllEHMEM YacOB Ha M3Yy4YeHUE Y4YEOHOM IUCIUILIIMHBI
«XHUMHS» MEHBILE OCTAETCSI BPEMEHM Ha YPOKaxX sl PEIICHMs THUIOBBIX XMMHMUYECKHX 3a/ad, He
roBOpsl YK€ O 3ajJayax CJIOXHOro xapakrepa. Ho kpome Bblllle MEpEUHCICHHBIX aCMEKTOB
MPUMEHEHUS YMEHHUS peliaTh pacueTHbIE 3aJjaul, BO BPEMS CIauM BBIMTYCKHBIX SK3aMEHOB 3a KypcC
OCHOBHOIl IIKOJBl yyalllMecs TaK >XK€ CTAJKHUBAIOTCS C 3a/JadyaMH pPa3HOrO YPOBHS CIIOKHOCTH:
TUIIOBBIMU, KOMOWHHUPOBAHHBIMH, MOBBIIEHHON ciiokHOCTH (ITMA, yacTh 2). MHOrHe IIKOJIbHUKH
c1ab0 BIIAJICIOT JIOTMKOW aHajIM3a CTAaHAAPTHBIX AJIEMEHTOB 33/1a4 U CTaHIAPTHBIMHU aJrOpUTMaMU



pemieHnii. OTCYyTCTBHE OpHEHTAlMM Ha JIOTUKY IPEBPALLAET IPOLECC PEIIEHHS B CKYYHYIO
MpoLe1ypy, OCHOBAHHYIO Ha 3allOMUHAHMH, & HE MOHUMaHUU. Eciin e moka3arb y4€HUKY JOTUKY
peleHus 3a/1a4 JaHHOT'O TUIIa, TO OH HE TOJIKO [IEPECTaHET CUUTATh 3a/1a4M CKYYHBIM JIEJIOM, HO U
TBEPJIO M B TO e BpeMsi 0€3 0COOBIX YCHIIMI OBJIaZiceT OCHOBHBIMU CTAHAAPTHBIMU aJTOPUTMaMH,
MOCKOJIKY OHHU TIOKQXYTCSI €CTECTBEHHBIMU CJIECTBUSIMU OTOH JIOTUKH, a HE CYyXUMH,
HENOHSTHBIMU NpaBuiamu. U Toraa pemienue 3aiad 1eHCTBUTENBHO Oy/I€T aKTUBU3UPOBATH 3HAHUS
HIKOJIbHUKOB, 3aKPEIISITh UX, YIUTh MBICIUTh. BiageHue cTaHIapTHBIMU aIrOPUTMaMU U JIOTUKOM
MO3BOJIIET YBEPEHHO pEIlaTh MOJaBIIsioliee OOJBIIMHCTBO 334a4 [0 XUMHH, BKIIOYasl CIOXHbIC.
OHO opraHusyeT cam Mpolecc pelieHus, 0CBOOO0K1asi MBIIUICHUE OT aHaJIu3a PYTUHHBIX MOMEHTOB
U BBISBJISISL T€ OCOOEHHOCTH, KOTOpPbIE TPEOYIOT HETPHUBHAIBLHOTO, TBOPYECKOTO TOAXO0/1A.

Heab nporpaMmmsl:

MO3HAKOMHUTH OOYYAIOMIMXCS C PAa3TUYHBIMU TUIIAMH XMMHYECKHX 33/1a4, HAYYUTh PElIaTh 3a1a4M
OT MPOCTHIX /O 33Ja4 IIOBBIIIEHHOIO YPOBHS CJIOKHOCTH, I10Ka3aTb AaJrOPUTMbl pPEIICHUS
XUMHUYECKHX 3a]1au.

3agaum nporpamMmsbI:

-pacIIUPUTH MPECTABICHUS YYAIIUXCS O 3a/1a4aX MOBBIIICHHOT'O YPOBHS CII0)KHOCTH;
-opMUpPOBATH AOMOIHUTENIBHBIX CIOCOOOB U AITOPUTMOB PEIICHHUS] XUMUYECKHX 33]1a4;
-popMupoBaTh y ydammxcs [O3HABATEJBHOTO  HHTEpeca K  M3YYCHUIO  IPEIMETOB
€CTECTBEHHOHAYYHOT0 LIUKJIA;

-Hay4YUTh IUIAHUPOBATH COOCTBEHHbIE JIEWCTBUS, HAXOJAUTH PALMOHAIBHBIA CIIOCOO peIlIeHus,
CpaBHMBAaTbh, A0CTParupoBaTh;

-popMHUpPOBaTh y ydaluxcs JI000Bb K MHTEIUIEKTYAIbHOMY TPYAY.

Cpok peanu3ainum NporpamMMbl Kypca BHEYPOUHOU NesTeNbHOCTH 2 roaa (68 yacos: 34 yaca B
rof, 1 yac B Heeno0). 3aHATHS MO IPOTrPaMMe MIPOBOASTCS BO BHEYPOUHOE BPEMSI.

N3yueHne Kypca mpeanoyiaraeT pelleHHe pacyeTHBIX 3a7ady, BHIMOJIHEHHE Ja0OpaTOpHBIX PadorT,
MCII0JIb30BAaHUE JONOJHUTEIBHON JINTEPATYPHI.

@®opMbl IOJBEICHUS UTOTOB: 3a4eT B (hOopMe pELIeHUS] XUMUYECKUX 3a]ay; TeKyIIUi KOHTPOJIb B
dopMe TeMaTHYEeCKUX PELIEeHUI 3a/]ay, BHIIOJHEHHS HCCIEeN0BAaTEeNIbCKUX 3aJjaHui, 1moadop
3aHMMATEJIbHBIX OIBITOB, UX OTPA0OTKA.

YpoBeHb BOCIINTATEIbHBIX Pe3yJIbTATOB
Ob6pazoBarenbHas porpaMmMa odecriednBaet 1-if - 3-if ypoBHH pe3yIbTaToB.

Pe3yabTarsl 1 ypoBHSI: IpUOOpETEHHUE IIKOJbHUKAMU 3HAHUN XUMHUYECKUX COCAUHEHUSX, O
MpaBUJIAX MMOBEJICHUS HA YPOKE;

Pe3yabTaTsl 2 ypoBHs: GOpMUPOBAHKE TO3UTUBHOTO OTHOIICHHS K HAYKE.

Pe3yabTaTbl 3 ypoBHSI: IPHOOpPETCHUE IIKOJBHHUKAMU OMNBITA CAMOOPTAHM3AIlMU, OpPTaHU3AINH
COBMECTHOH JAESITeNbHOCTH, (HOPMUPOBAHHE IMO3HABATENHHBIX CIIOCOOHOCTEH B COOTBETCTBUU C
JIOTUKOW pAa3BUTUS XHWMHYECKOM HAyKW, CO3JAaHUE CUTyalUld YCIEIIHOCTH [JIs IOBBILICHUS
COOCTBEHHOM CaMOOIIEHKH U CTaTyca yJalluXcs B rJa3aX CBEPCTHUKOB, MEArOTOB U POAUTETCH.

CBs3b ¢ yueOHBIMM NIpeAMeTaMu

OCOOEHHOCTBIO TPOTPaMMBI SIBIISIETCSI €€ WHTETPATUBHBIA XapakTep, TaK KaKk OHa OCHOBaHA Ha
MaTepHuaie XUMHUH, PU3UKH, MAaTEMaTHUKU. JTO MOKaXEeT 00y4yarolUMCsl YHUBEPCAIbHBIA XapakTep
€CTeCTBEHHOHAYYHOH JeSTeNbHOCTH M OyAeT CHOCOOCTBOBAaTh YCTPAHEHHIO IICHXOJIOTHYECKUX



0apbepoB, MEUIAIOIIMX BHJETh OOINee B pa3HBIX OOJIACTSX 3HAHUM, OCBaMBaTh HOBBIE C(epbl
NEeSITeTbHOCTH.

Hna}mpyeMLle pe3yJbTaThbl OCBOCHHA KypcCa BHeyPO‘lHOﬁ HEATCJIbHOCTH

B pesynbrare wu3ydeHus Kypca «XHMMHYECKUH pEHIEOHUK» ydalluecs OBJIaJeioT
YHUBEpPCAJbHBIMU Y4E€OHBIMU JEHCTBUSIMH U CIIOCOOAMU JESATENIbHOCTH  HAa JIMYHOCTHOM,
MeETanpeaMETHOM U NPEIMETHOM YPOBHE.

JINYHOCTHBIE pe3yJabTaTbl

-3HaTh OCHOBHbIE IIPUHLUIIBI OTHOIIEHHUS K )KUBOM U HEXKUBOW IIPUPO/IE;

-UMeTh C(POPMUPOBAHHOCTH MMO3HABATEIBHBIX MHTEPECOB M MOTHBOB, HAIIPABJICHHBIX HAa W3y4CHHE

KUBOM M HEKUBOW NPHUPOJbl; MHTEJUIEKTYalbHbIX YMEHUH (J10Ka3blBaTh, CTPOUTH PACCYKICHHUS,

aHaJIM3UPOBaTh, CPABHUBATH, J1€J1aTh BBHIBOJBI;

-UCII0JIb30BaTh IPHOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOHN AEATEIbHOCTH U ITOBCETHEBHOM

AKHU3HU JUISL:

-00BsACHEHNS XUMUYECKUX SIBIICHUH, IPOUCXOSAIIUX B IPUPOJIE, OBITY U Ha POU3BO/ICTBE;

HKOJIOTMYECKU TPaMOTHOTI'0 TIOBEJICHUS B OKPYKAIOILEH Cpele;

0e30macHOro  OOpamieHus] C TOPIOYUMH W TOKCHYHBIMH  BEIIECTBAMH, JIAOOPATOPHBIM

000pyI0BaHUEM;

IPUTOTOBJICHUS PAaCTBOPOB 33JaHHON KOHIICHTPALMH B OBITY.

KPUTUYECKOH OLIEHKH MH(OPMAIIMK O BELIECTBAX, UCIIOIb3YEMBIX B OBITY;

-[IOHUMaTh CMBICII U HEOOXOJUMOCTb COOJIOACHUS MPEANUCAHUM, NpeagaraeMblX B HHCTPYKIUSAX

10 UCTOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU H JIP.;

-0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JJI IPAKTUYECKOH EATEIbHOCTH YEJI0BEKa;

- OOBEKTHBHO OIICHMBAThb MH(POPMAIMIO O BEIIECTBAX M XMMHUYECKHX IPOIIECCaX, KPUTUUECKH

OTHOCUTBCSI K TICEBJIOHAYyYHOW MH(pOpMAIMK, HEI0OpOCOBECTHOW pekjiame, Kacaroueics

MCIIOJIb30BaHUS PA3JINYHBIX BEIIECTB;

-paclieHUBaTh Hay4YHbIE OTKPBITUSI KaK pe3yibTaT JJIUTENbHBIX HaOJIIOJEHHM, ONBITOB, HAy4YHOU

MIOJIEMUKH, IPEOAOJICHHS TPYJHOCTEN U COMHEHUI.

MeTtanpeaMeTHbIe pe3yJabTaThl

-OBJaJIeTh COCTAaBISAIOLIMMHU HCCIIEN0BATEIbCKON JI€ATEIbHOCTH, BKJIKOUYAs YMEHHE BHJIETh

npo0seMy, CTaBUTh BOIIPOCHI, BBIIBUraTh I'MIIOTE3BI, AaBaTh OINpEeNeHHs MOHATHIM, HAaOI01aTh,

IPOBOJIUTh TPOCTEHIINE OSKCIEPUMEHTHI, JeJIaTh BBIBOJBI W 3aKJIIOUEHUS, CTPYKTYpUPOBAThH

Mmarepuail, OObSICHITh, JOKa3bIBATh.

-yMeTh paboTaTh C Pa3IMYHbBIMH MCTOYHHKAMHU XUMHUYECKOM HHMOpManuu (Hay4dHO-TOMYISPHON

JUTEPATypoOH, CIPAaBOYHMKAMH), aHAJIU3UPOBATh WH(OpMAINIO, MpeoOpa3oBhIBaTh €€ W3 OJHOU

hopmbI B APYTYIO;

-yMETh aJIeKBaTHO MCIIOJIb30BAaTh PEUYEBBIE CPENCTBA I JUCKYCCMM W apryMEHTallUHd CBOEH

NO3UIMH, CPAaBHMBATH pAa3HbIE TOYKU 3PEHMs, OTCTAMBaTb CBOK IO3UIMIO, YBaKUTEIBHO

OTHOCUTBCSI K MHEHHUIO OKPYKAIOLIHX;

-0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JIJIsl IPAKTUUYECKOM 1E€ATENBHOCTH YEI0BEKa.
IIpenmeTHbIe pe3yabTaThl

ITocse 1-oro roga o0y4yeHust BOCHUTAHHUKHU OyayT:

Tema «OCHOBHbBIE MOHATHS U 3aKOHbI XUMH K



-3HaThb OCHOBHBIE 3aKOHBI U IOHATHSI XMMHUHU: aTOM, MOJIEKYyJa, OTHOCHTEIbHAs aTOMHas Macca,
OTHOCHUTEINIbHAs MOJIEKYJISIpHAs Macca, KOJMYECTBO BELIECTBA, MAccoBas M0 XMMHUYECKOTO
JJIEMEHTa B BEILECTBE, HOPMAJIbHBIE YCJIOBHS, 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA, 3aKOH
ABorajipo, uncio ABorazpo;
-YMETb IPOU3BOAUTH PACUETHI C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U ITOHATHH.
Tema «PacTBOpBHD
-3HaThb OCHOBHBIE BUJIbI KOHLICHTPALMI PaCTBOPOB: IIPOLIEHTHASI U MOJIIpHAs;
-YMETb IPOU3BOAMTH PacUeThl HA ONPEAEICHUE POLIEHTHON U MOJIAPHOM KOHLIEHTPALUK PacTBOPA;
-MMETh IIPEJICTABICHUE O PAaCTBOPE M €r0 COCTaBHBIX YaCTAX;  -yMEThb ONPENEIATH MacCOBYIO
JIOJIF0 PACTBOPEHHOI'O BELIECTBA B PAaCTBOPE;  -3HATh OCHOBHBIE IYTH I€pexojia OT OJHOTO BHJA
KOHIIGHTpaLU K IPyroMm;
-3HaTh OCHOBHBIE OTPACIH IPOU3BOJICTBA B HAPOJIHOM XO3SIICTBE, I'/I€ IPUMEHSIOTCS pacueThl Ha
pacTBOPBL.

Tema «I"a3000pa3Hble BeleCcTBA
-UMeTh NpeiCTaBlIeHue 00 0COOEHHOCTSX CTPOEHHUS Ta3000pa3HbIX BEILECTB;
-yMeTb IPOU3BOJUTH pacueTbl Ha ONpeAEJeHHE OTHOCUTEIbHOM IUIOTHOCTH TIa3000pa3HOro
BEIIIECTBA, OIPEEIUB KOTOPYIO BBIYUCIUTh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO Maccy ra3oo0pa3Horo
BEIIECTBA;
-yMETbh BBIYHCIISITh MAacCy Ta3000pa3HOTO BEIIECTBA MO €ro 00beMy, IPU HOPMAIBHBIX YCIOBHSX, C
HCTIOJI30BaHUEM MOJISIPHOTO 00beMa ra3oB U Ha00OPOT;
-yMEeTh ONPENENIATh MOJEKYJSpHbIE (OPMYJIbl BEIIECTB [0 MAaCCOBBIM JIOJISM XHUMHUYECKHUX
3JIEMEHTOB M OTHOCHUTEJIBHON IUIOTHOCTH I'a30B;
-COCTABJIATH 3a/1a4M 110 JAHHBIM TEMaM.
IHocae 2-oro roga o0y4eHust BOCHUTAHHUKHU OyayT:
Tema «Pemenne 3aga4 mo XMMHYECKHM YPAaBHEGHHMSIM: HAa M30BbITOK M HEJOCTATOK, BBIXOJ
NPOAYKTA, IPUMeECH, PACTBOPbI»
-UMETh MPEJICTaBICHUE O XUMUYECKUX PEaKIUIX, UX BUJIAX;
-3HaThb OCHOBHBIE NPUHLUIIBI PELICHHUS 3aJad MO0 XUMHUYECKUM YpaBHEHUSIM, HCIIOJIb3Yys 3HAHUS
MIEpPBOTO TOJ1a OOYUCHHUS;
-yMeTb JleNlaTh BBIYMCIIEHUS MO XMMHYECKUM YpPaBHEHHUSAM Ha HAXOXKJICHHE Macchl (KOJIMYECTBA)
IPOAYKTOB PEAKIINHU MO Macce (KOJIMUYECTBY) BCTYMAOLINX B PEAKLIMIO BEIIECTB U HA000POT;
-yMeThb pelarh 3aJauyd 10 XHMHYECKHM YPaBHEHHUSM, B KOTOPBIX YYacTBYIOT TIa3000pa3HbIe
BEIIIECTBA, C MCIIOJIb30BAHUEM 3aKOHA 0OBbEMHBIX OTHOILIEHHH ra3oB;
-YMETb POU3BOANUTDH PACUEThI [0 TEPMOXUMHUYECKUM YPABHEHHUSAM;
HaTh U YMETh IPUMEHATh METOJMKY PELICHUS 3a7ad M0 XUMUYECKUM ypaBHEHUSM, €CIIU OJIHO U3
pearupyromux BeHIeCTB JaHO B HU30BITKE WJIM HENOCTaTKe; Ha BBIXOJ MPOJYKTa; MPUMECH;
pacTBOPHL;
-yMeTh IPOU3BOJAUTH BBILIE YKa3aHHbIE pAacueThl MO XMMHUYECKUM YPaBHEHHSIM U COCTaBIISThH
3a/1a4M, UCII0JIb3Ys 3HAHUS O CBOMCTBAX HEOPraHMUYECKUX BEILECTB;
Tema «OKHCINTEIBHO-BOCCTAHOBUTE/IBHBIC PeAKIIUI)
-3HaTh 00 OKUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKINAX; IOHATHH OKUCIUTENb U BOCCTAHOBHUTEID;
MOHSTHUSX OKUCIIUTENBHBIN U BOCCTAHOBUTEIIBHBIN IIPOLECC;
-YMETh OIpPENENATh CTENEHb OKUCICHNS XUMHUUECKHUX 3JIEMEHTOB;
-yMETh PAacCTaBIATh KOOPPUIUEHTHl B XMMHUECKUX PEAKIMIX METOJIaMU 3JIEKTPOHHOIO OajiaHca u
MOJTypPEaAKIINN;
-yMeTh NIPUMEHATH I[IOJIyU€HHbIE€ 3HAHHUS B PACCTAaHOBKE KOA(P(UIMEHTOB B OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUAX C yUaCTUEM HEOPTaHUYECKUX BEILECTB.



Tema «I'eHeTHYeCKasl CBA3b MeKAY OCHOBHBIMH KJIACCAMHU HEOPTAHUYECKHX COEAUHEHUID)

- 3HaTh XMMHYECKHE CBOWCTBA U CIOCOOBI TOJYYCHHS OCHOBHBIX KIJIACCOB HEOPTaHHUYECKUX
COCIMHECHU;

-YMETb OCYILECTBIATH LIETIOYKY IPEBPAILICHU, C yIaCTUEM HEOPTaHUYECKUX BEIIECTB;

-yYMETh pellaTh U COCTaBIATh 33J]a4H IO LIETIOYKe MMPEBPALICHHII;

-YMETh BBIJIENSTH INIABHOE M AaHAJTU3UPOBATh MIPH OCYLIECTBICHUU ENOYKU MTPEBPALICHHI.

Tema «KavecTBeHHbIE peaKklMi HA HEOPraHUYeCKHe BelleCTBAy

-3HaTh U COOJIIOJIaTh MpaBUJIa TEXHUKHU 0€30MaCHOCTH IpU paboTe ¢ XUMUYECKUMH BEUIECTBAMH U
Ha 000pyI0OBaHUH ;

-UMETh MPEJICTABIICHUE O KAYECTBEHHBIX PEAKIUAX U UX IPUMEHEHUU;

-3HaTh M YyMETh NPOJIEIbIBaTh KAuE€CTBEHHBIC PEAKIMM Ha OCHOBHBIE KATHOHBI U AHHOHBI
HEOPTraHWYECKUX BEIECTB;

-yME€Thb MPUMEHSATH MOJIyYCHHbIC 3HAHUSI MPU PEIICHUH W COCTABIICHMM 3a/lady Ha OMNpelesieHue
BEIIECTB B PACTBOPE;

-0051a1aTh BOJIEH U HACTOMYUBOCTHIO B IOCTH)KEHUU TTOCTABIICHHOW IEJH;

-CIIOCOOHBI BECTH UCCIIE0BATEIBCKYIO pa0OTy MO OMPEAeICHUI0 XUMHUECKHUX BEIIECTB.

-yMeTh MPOU3BOAUTH pACUeThl Ha OMpPEJEICHHE OTHOCUTEJIBHON IJIOTHOCTH Ta3000pa3HOro
BEII[ECTBA, OIMPEACIUB KOTOPYIO BBIYUCIUTH OTHOCUTEIIbLHYIO MOJIEKYJISIPHYIO MacCy ra3000pa3HOro
BEIIIECTBA,

-YMETh BBIYHCIISITH MACCy Ta3000pa3HOTO BEIIECTBA MO €ro 00beMy, IPHU HOPMAIBHBIX YCIOBHUSX, C
MCIIOJIb30BAaHUEM MOJISIPHOTO 00beMa ra30B M HA00OPOT;

-yMeTh ONPENENATh MOJEKYIspHble (OPMYIbl BEIIECTB MO MACCOBBIM JOJSIM XHUMHUYECKUX
3JIEMEHTOB ¥ OTHOCUTEIHHON TUIOTHOCTH T'a30B;

-COCTABJIATD 33/1a4H 110 JAHHBIM TEMaM.

BocnuraTesibHbIE pe3yJibTAThI:

- CO3/IaHW€ CHUTYyalluid YCIEITHOCTH JJIS TOBBIIIEHUS COOCTBEHHON CaMOOIIEHKM M CTaTyca
YYaIIUXCs B IJ1a3aX CBEPCTHUKOB, TIEAAroroB U poAUTENEH;

- (QopMupOBaHHE TI03HABATEIHHBIX CIIOCOOHOCTEH B COOTBETCTBUU C JIOTUKOM pa3BUTHUS
XUMUYECKON HAYKU;

- cojieiicTBrE B MPOGOPUECHTAINH IIKOJIbHUKOB.

CucreMa OLEHKH NJIAHHUPYEMbIX Pe3yJbTATOB. 3adeT B (opMe pelIeHUs XMMHUYECKUX 3a7ay;
TEKYIIUH KOHTPOJb B (OpME TEMATHUECKUX PELICHUH 3a/1a4, BBIIIOJIHEHUS UCCIIEI0BATENIbCKUX
3a/1laHui, ToA00p 3aHMMATEIbHBIX OIBITOB, UX OTPAOOTKA.



Conep:xanue Kypca BHEYPOUHOIl 1eATEJIbHOCTH
Copepxanue 1-oro roga o0yyeHnus

BBoanoe 3ansitue 1u. IlpaBmina TexHukum 0O€30MacCHOCTH. 3HAKOMCTBO C TIPOTPAMMON,
CTPYKTYpOM, TEMaTUKOHN U 3a/ladaMu 00y4YeHHs BCero Kypca u 1-oro roga o0yuenus. Onpeenenue
pexxuMa 3aHaTud. [IpoBeneHune HHCTpyKTaka MO TEXHUKE Oe30macHOCTH mpu pabdoTe ¢
XUMHUYECKHMHU BEIIECTBAMH U B KaOMHETE XUMUHU.

OcHOBHbIE TOHATHA M 3aKOHBI XUuMHMH 164. MeToauka permieHus 3a7a4 Ha HAXOXKJICHUE
OTHOCHUTEJIbHOM MOJIEKYJISIPHOM MAacChl; HA BBIUMCIECHUE OTHOUIEHUH MacC 3JIEMEHTOB B BELIECTBE;
Ha OIpe/IeJIEHUE MacCOBOM JOJM XMMUYECKOIO 3JIEMEHTA B BEILECTBE; Ha HAXOXKACHUE KOJIMYECTBA
WM MaccChl BELIECTBA MO €ro Macce WM KOJUYECTBY BEIIECTBA; HA BBIBEACHUE MpOCTeuIen
dbopMyInbl  BEIIeCTBA IO MAacCOBBIM JIOJNSIM 3JEMEHTOB B COCAMHCHHMM, Ha pacueT dHcia
CTPYKTYPHBIX €IHHHII [0 €T0 Macce, KOJIUYECTBY BEIIECTBA UM 00bEMY.

[TpakTiyeckass 4acTh: peIlleHWE THUIOBBIX 33Jad Ha JaHHYI0 TeMy; odopmiieHue 3ajad;
00CyXJIeHHE PAllMOHATIBHBIX CIIOCOO0B PELICHUS.

OO6cyxeHue aaropuTMa COCTaBIICHHUS 33/1a4 HA JAHHYIO TEMY; COCTAaBIICHUE 3a]a4; y4acTHE B
OJINMIINA/IE 110 XUMUU; UHIUBUIYAJIbHbIE KOHCYJIbTAIUH.

@opMbl OPraHu3alUu 3aHIATHII: CEMUHAP-TIPAKTUKYM,YPOKH-TYPHUPBI, YPOK-MO3roBast
araka.

PactBopbl 64. OCHOBHBIC MPUHIUIBI OQOPMIICHHS 3a7a4 10 XUMHUH. METoJHuKa pemeHus
3aJlad  Ha BBIYUCJICHUS MAacCOBOM JOJM PAcCTBOPEHHOI'O BEIIeCTBA B pacTBope. Busbl
KOHILIEHTpalUii: IPOLIeHTHAs U MoJisipHast. Ilepexo olHOro BU1a KOHLIEHTPALUHU K IPYyroMy.

[IpakTruueckas 4acTh: peuieHUe 3a/1a4 10 JaHHOM TeMe; KOHKYPC Ha IPUTOTOBJIEHUE pacTBOpa
C 33JTaHHOM KOHLIEHTpalueHn.

I'a3000pa3ubie BemecTBa 44. Mertoauka penieHus: 3a4ad Ha ONpPENeNEeHUe OTHOCUTEIbHON
IUIOTHOCTHU Ta3a U HaXOXKJIEHUE 10 HEll OTHOCUTEJIbHON MOJEKYISpHON Macchl. MosipHbI 00beM
razos. HopmasibHbIe yCiIOBHSL.

[TpuHIUIIBI pelIeHns 3a/1a4 Ha OIMPEIeNIEHHe MacChl Ta3000pa3HOTo BEIIECTBA M0 €ro 00BheEMY,
MIPU HOPMAJIBHBIX YCIIOBUSX; BBIYUCICHHE 00BbeMa ra3000pa3HOro BEIECTBA, IO €ro KOJIMYECTBY;
Ha ompejneneHne (GopMysibl BeElIeCTBA IO MAaCCOBBIM JIOJISIM JJIEMEHTOB W OTHOCHUTEIBHOMN
IJIOTHOCTH Ta3a.

[TpakTHdeckast 4acTh: HaXOXKICHUE U OOCYXICHHE PallMOHAIBHBIX CIIOCOOOB pelIeHHs 3a/1ay.
CocraBieHue 3a/1a4 10 TeMaM MepBOro rojia O0yYeHus U UX 3aluTa; KOHKypc « O3amaub Ipyray,
«HcnpaBp omubKy y cocenan.

Pemienue 3aga4 mno XUMHYECKMM YpaBHeHUsiIM 64. Pemienne THTIOBBIX 3a1ad IO
XUMHUYECKUM YpaBHEHUSM; opopMiIeHHE 3a71a4; OOCYKICHHE PAIlMOHATBHBIX CITOCOOOB PEIICHHUS.

Hrorosoe 3anusitue 14. [Togsenenue nroros. O6001IEHNE MaTEpHAIa.

[IpakTrueckas 9acTh: 0OCYKIEHHUE U TTOABEACHUE UTOTOB KOHKYpca «O3amadb npyra!l»

@DopMbl OPraHU3alNH 3aHATHI: 0ece1a,yPOK-KOHKYPC.

Copaeprxanue 2-oro roga o0y4eHus
BBoagnoe 3ansitue 14.. 3HAKOMCTBO C IPOrpaMMOM, CTPYKTYpOH, TEMATUKON U 3ajayaMu 2-
oro roga obyuenus. OmnpeneneHue pexuma 3aHaTui. [IpoBeneHue HMHCTpyKTa)xka MO TEXHHUKE
0€30MacHOCTH NP padoTe C XUMUYECKUMH BEIIECTBAMU U B KAOMHETE XUMHH.
Peirenue 3a7a4 no XuMHU4YeCKHM YPaBHEHMSIM HAa M30BITOK, BHIX0J NMPOAYKTA, MPUMeCH,
pPacTBOpbl € y4YacTHeM HeopraHm4veckux BemecTtB 234. Meroanka pemeHus 3aaad 1o
XUMHUYECKHM ypaBHEHUsM. HaxoxaeHwe macchl (KOTUYeCTBa, 00beMa) MPOAYKTOB PEAKIUU II0



Macce (KOMUYeCTBY, OOBEMY) HMCXOIHBIX BEIIECTB. 3aKOH OOBEMHBIX OTHOIICHUH Ta30B H
IIPUMEHEHHUE €T0 IPU PELIECHUH 3a/1a4.

TepMoxuMHUUECKHE YpaBHEHUS U TUIIBI 33/1a4 110 HUM.

Haxonenue npoayKkToB peakluu, €CIM U3BECTHBI MacChl 2-X MCXOAHBIX BEIIECTB (3a7a4u Ha
n30bITOK). Haxoxknenune Maccel uiiu o0bemMa MpOoAYyKTOB peakliy 10 U3BECTHOM Macce Win 00beMy
HCXOJHOIO BEIIECTBa, cojepxamiei mnpumecu. HaxoxneHue wmaccbl (KoinyecTBa, 0o0bema)
MPOJYKTa PeaKkiuu, 10 UCXOJAHOMY BEUIECTBY, HAXOAAIIEMYCs B pacTBOpE.

[TpakTryeckas yacTh: 00CyXAeHHe COOPHUKA 3a]]a4 IO HEOPraHMYEeCKONH XUMHUU.

[TpakTHyeckast 4acTh: pelIeHHE 3a7ay MO JaHHBIM TeMaM; COCTABIIEHUE aJrOpUTMa PELICHUS
JAHHBIX THUIOB 3aJa4; CaMOCTOsITeNbHAas paboTa: cOCTaBlIeHHME 3aqad W oQopmieHHEe UX Ha
KapTOYKax JJIsl UCIOJIb30BaHMsI Ha YPOKAX XUMUH.

IloaroroBka u yyactue B onumnuaje. Hanucanue cuieHapus 1o poBEIECHUIO HEAEIU XUMUU B
LIKOJIE.

@opMbl OPraHu3alUM 3aHATHII: CEeMUHAP, MPAKTUKYM, MO3r0Basi aTaKa.

OKuUCIANTEBLHO-BOCCTAHOBUTE/IbHBbIe peakuuu 44. Knaccudukanms XUMUYECKUX pEaKIUil.
OKHMCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENb, BOCCTAHOBUTEIb, OKHUCIUTEIbHBIN
MIPOLIECC, BOCCTAHOBUTENBHBIN Mpolecc. PacctanoBka K03(pPUIMEHTOB, B PEAKIHIX C y4aCTHEM
HEOPraHMYECKUX BEIIECTB, METOJJAMH AJIEKTPOHHOTO OajaHca U MOTypEaKIHid.

[IpakTyeckas 4yacTb: OTPaOOTKa HABBIKOB 110 PACCTAHOBKE KOA(P(PHUIIMEHTOB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUAX C Y4aCTHEM HEOPraHMYECKHUX BEIIECTB, METOJAMHU 3JIEKTPOHHOI'O
OaslaHca U MOJIypEeaKIHii.

®opMbl OPraHU3alUM 3aHATHII: CEMUHAP, IPAKTUKYM.

I'eneTnyeckasi CBSI3b MeKIY OCHOBHBIMH KJIACCAMU HEOPraHUYeCKUX COeIMHEeHMi 24.
OcHOBHBIE KJIaCChI HEOPraHMYECKHUX COCIMHEHUH M HMX XUMUYECKHE CBOICTBa, CHOCOOBI
nony4yeHus. CrnocoObl mepexoaa 0JTHOro Kjacca K APYroMy, ¢ MOMOIIBIO Pa3IMYHBIX XMMHUYECKUX
peakuuii. MetoaMka perieHus 3a1a4, ¢ UCIOJIb30BaHUEM IIETIOYKHU MPEBPAIIECHUN.

[IpakThueckas yacTh: pElIEHWE 3ajJad Ha OCYUIECTBIIEHHWE LENOYKHU TMpeBpallleHud |
HaXO0X/IeHNE Macchl (KOJM4YecTBa, 00beMa) OJAHOTO U3 BEIIECTB.

®opMbl OPraHU3alUM 3aHATHII . CEeMUHAP-TIPAKTUKYM.

KadecTBeHHbICe peaknyu Ha HeOopraHm4yeckue BemecTBa 34. KayecTBEHHbBIE pEaKLHH.
Katnons!l n annonsl. KauecTBeHHbIe peakiMyM Ha KaTHOHBI: BOJIOPOJA, aMMOHUS, cepeldpa, JIUTHs,
Kanmusi, HaTpus, kanpuus, 6apus, meau(ll), xenesza (11,111), amromunus. KauecTBeHHBIE peakinu Ha
AQHHOHBIL: XJIOpH], cylbdaT, HUTpAT, pocdar, cynbdu, kapooHAT, THIPOOKCU] HOH, XpOMaTa HOHa.

[TpaBuia TexHUKH 0€30MacHOCTU MpHU paboTe ¢ XMMHUECKUMH BEIECTBAMU U NPH paboTe B
KaOWHETE XUMUH.

[IpakTHueckas yacTh: pelIEHHE HKCIEPUMEHTAJIbHBIX 3aJad Ha OIpENEelIeHHE BEUIeCTB B
pacTBope, C TIOMOIIBIO KayecTBeHHbIX peakuuil. [logOop 3aHUMAaTENbHBIX OIBITOB IS
XUMHUYECKOT0 Bedepa, ux orpadbotka. [IpoBenenne Beuepa «Y tuBuTeIbHASE XUMUS!» U €r0 aHAJIU3.
@DopMbI OPraHU3alMH 3aAHATHI: IPAKTHKYM, YPOK-IIOHCK.

Hrorosoe 3anusaTue 14. TBopueckuii oTuer. O6001meHe MaTepuana. [loiBeneHre UTOTOB.
@®opMbl OPraHU3ALMH 3AHATHI: TBOPYECKHUH OTYET.



TeMaTHuyeckoe IIAHMPOBaAHUE

1-ii rox o0yuenust

Ne Paspen nporpammbl. Tema 3ansaTus Koua- | Teopernu | IIpakTuyec
n/n BO ecKue KHe
qac. 3aHATHA | 3AHATHA
1. BBognoe 3ansiTme. 3HAKOMCTBO ¢ IieaaMu H | 1 1
3a/layaMu Kypca, ero ctpykrypoi. Ilpasuna Th
Tema 1. OcHOBHBIE 32aKOHLI M MOHATHA XUMHuH | 16
2-3. PacueTr oTHOCHTENTEHON MOJIEKYJISIPHOM MacChl 2 1 1
4-5. Pacuer oTHOIICHMI MacC 3JICMECHTA B BEILIECTBE 2 1 1
6-7. OmpeneneHue MaccoBOM  JOJIM  DJIEMEHTa B | 2 1 1
BEIIIECTBE
8-9. Brrunciienue xonrdecTsa BelecTBa 0 ero Macce | 2 1 1
10- Brruuciienue Macchl BEIIECTBA IO €r0 KOJUYECTBY | 2 1 1
11.
12- Omnpenenenue mpocTeineld GopMynbl BemecTsa | 2 1 1
13. 10 MAaCCOBBIM JOJISIM 3JIEMEHTOB
14- Yucno Aporaapo. Pacuer yucia yactui o macce, | 2 1 1
15. KOJINYECTBY, 00bEMY
16- CaMOCTOSTENbHOE perieHue 3a7a4. | 2 1 1
17. WNHnuBunyanbHble KOHCYIbTAMU 110 TEME
Tema 2. PacTBopbI 6
18-19 | BeruuciieHne MaccoBOUM TOJM BELIECTBA M MacChl | 2 1 1
BELIECTBA B pactBope. [IpouentHas
KOHIICHTpAIIHS.
20. [IpuroroBnenne pacTBOpoB ¢ ompeneneHHo | 1 1
MacCcOBOM J0JIei paCTBOPEHHOTO BEIIECTBA
21. Pacuetsl, cBsi3aHHBIE ¢ MOJISIPHON KOHIIEHTparue | 1 1
22. [lepexon oHOTO BUAA KOHIIEHTPALMU K Apyromy | 1 1
23. 3auer 1
Tema 3 I'a3000pa3Hble BenecTna 4
24. OmpeneneHne OTHOCUTENBHOW IIOTHOCTH W |1 1
MOJIEKYJISIPHOI Macchl ra3za
25. Omnpenenenne Maccel Taza 1o o0bemy u |1l 1
KOJIMYECTBY
26. Onpenenenne oO0bema Ta3za 1Mo Macce u |1 1
KOJIMYECTBY
27. Omnpenenenne QopMmynbl Ta3a 1O MaccoBbM | 1 1
JIOJISIM DJIEMEHTA M OTHOCHTENHHOM IIJIOTHOCTH
Tema 4 Pemenue 3aga4 no XUMHYECKHM | 6
YPABHEHHUSAM
28. Omnpenenenne Macchl H KOJIHMYECTBA MPOAYKTOB 1m0 | 1 1

MacCCC U KOJIMYCCTBY UCXOAHBIX BCUICCTB




29. Brruucnenne Maccel BemiecTBa Mo oO0bemy wid | 1 1
KOJIMYECTBY

30. Pacuer 00BeMHBIX COOTHOLIEHWH Ta3oB 1o | 1 1
YPaBHEHUIO XUMHUYECKHUX PEaKIIHid

31. PacueTsl Mo XUMHUUYECKHM ypaBHEHHSIM, €CJIA OJHO | 1 1
BELLECTBO B3STO B U30BITKE

32. Ompenenenue MaccoBOM wuinM oO0ObeMHOW moim | 1 1
BBIXOJIa MMPOJTYKTA.

33. Brruucnienne maccel wiM obbema mpoaykTta 1o | 1 1
H3BECTHOMY BEIIECTBY, COJICPIKAIIIEMY IIPHMECH.

34 HTorosoe 3ansitue 1 1

34 12-35% 22-65%




2-0#i rox 00y4yeHust

Ne Tembl 3aHATHI Bcer | Teoperuue | IlpakTuyec
0 cKHue KHe
4yaco | 3aHATHUS 3aHATHSA
B

1. BBoaHoOe 3aHATHE 1

1. Pemienue 3a/1a4 N0 XUMHYECKUM YPABHEHUSAM 23

2 Brluucienne 0THOCUTENIBHONW MOJISIPHOM Macchl BEIIECTBA 1

mo ero ¢Qopmyne. Boluncienue MaccoBbIX —J0Jeit
3JIeMeHTOB (B %) 10 (hopMysam BEIIecTB.
3-4 | Haxoxnenue Macchbl (xonnuecTBa BEILIECTBA) 1 1
o0pa3yloIIuUXcsi  BEWECTB IO Macce  (KOJIMYECTBY
BEIIECTBA) BCTYNHUBIINX B PEAKIUIO BEIIECTB

5-6 | 3akon ABorazapo. Beruncnenus mo popmynam, CBI3aHHBIM 1 1
C MOJISIPHBIM 00BbEMOM Ta3a.

7-8 | Boiuncnenne oObemMa Ta30B 1O HM3BECTHOW Macce 1 1
(KomMYecTBY BEIECTBA) OJHOTO M3 BCTYNHUBIIMX B
PEaKIMIO BEIECTB WM MOTYYHBIIUXCS B PE3YJIbTATE €€

9- Bbruncnenne OTHOCUTENBHBIX MJIOTHOCTENW ra3000pa3HbIX 1 1

10 BELIECTB U UX CMECEIL.

11 | TennoBoit 3¢ppexT XuMHUIeckoil peakiuu 1 1

PacdeTs! 10 TEepMOXUMHYECKIM YPaBHEHHSIM

12 | Pacuer mno ypaBHEHUSM peakUui, KOrAa OAHO U3 1

pearupyromux BEeIIeCcTB JaHO B U30BITKE

13- | Onpenenenre MaccOBOW JOJIM BBIXOJIA MPOJIYKTA PEAKITUH 1 1

14

15- | Ompenenenne 0OO0OBEMHOTO COCTaBa Ta30BOM  CMeECH. 1 1

16 | O6vemHas mos.

17- | PacueTsl, cBsf3aHHbIE C NPUTOTOBJICHHEM PpACTBOPOB. 1 1

18 CmemmBaHuEe  pacTBOPOB  Pa3HBIX  KOHUEHTpAIUil.

[TpaBuio «kpecta»
19- | Haxoxnaenne wmacchl (0ObeMa, KOJMYECTBA BEIICCTBA) 2
20 | mpomykTa  peakIuH [0  HW3BECTHOMY  BEIIECTRBY,

HaXOoJAIIEMYCs B pacTBOpe

21- | MaTemMaTH4ecKre METO/Ibl PEIICHHUS] XUMUYECKHX 337134 2

22

23 Pemenne KoOMOMHUPOBAHHBIX 33724 1

24 | UtoroBblil ypok 1

2.0KHCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUH 4




25 | OKuCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKITHH. 1
26- | PaccranoBka KO3(h(HUIMEHTOB METOAOM JJIEKTPOHHOTO 2
27 OanaHca
28 | IToroBsIif ypok 1
3.I'eHeTHYecKkas CBSI3b MEXKIY OCHOBHBIMHM KJjaccamu | 2
HEOPraHM4YeCcKMX coeMHeHnit
29 I'enernueckast cBA3b 1
CocrapiieHrue reHeTHYECKUX PsIIOB
30 Haxosxnenne mMacchbl (KOJUYECTBA BEIIECTBA, 00bEMaA) II0 1
IIEMIOYKE MTPEBPALICHHH
5.KauecTBeHHbIe peakIMH HAa HeopraHuveckue | 3
BelllecTBAa
31 HNHnukaTopsl 1
32 | KauecTBeHHbIE pEaKIMH HA KAaTHOHBl METAUIOB H 1
BOZIOpOJIA
33 KauecTBeHHBIC peaklMi Ha aHHOHBI KUCIOTHBIX OCTaTKOB 1
Y THJIPOKCH/]T NOHBI
34 HUtorosoe 3ansaTue 1 1
34 11-32% 23-68%




Jlureparypa

AJIs mmeaarora

1.

o

10.

11.

[Tporpamma kypca xumuu aiusi 8-11 kiaccoB  00mIeoOpa3oBaTENbHBIX YUPEKICHUM.
O.C.I'abpuensH. — 7-e uzganue, nepepadoranHoe u aonoiHeHHoe — M.: [lpoda, 2015r.

A.A Kagepuna, J[.FO.Job6porun, A.C.Kopomenko, M.I.Cunactuna, H.A.I'opogunosa.
MeTtoauueckue peKOMEHIAINK M0 OLEHUBAHUIO 33JaHUN C Pa3BEPHYTHIM OTBETOM: XUMHs/
®denepanbHbI UHCTUTYT TEJArorndecKux M3MepeHuid MuHucrepcTtBa obpazoBanusi PO —
M.: Yuaukym - Lentp, 2011

A.A Kasepuna, /[.IO. Jlo6porun, A.C. Kopomenko, M.I'. Cnactuna, H.A.I'opoauiosa.
Marepuansl Ui mpoBeneHHs 3adyera: Xumus/ PenepaiabHbIi MHCTUTYT MEAArOTHYECKUX
u3Mepenuit Munmncrepcrsa oopazoBanust PO — M.: Yuukywm - Llentp, 2011.

A.A Kasepuna, 1.}O. Hob6porun, A.C. Kopomenko, M.I'. Cuacruna, FO.H. MenBenes.
Ormuunuk EI'D. Pemenue cnoxubix 3agad. PenepalibHbIi MHCTUTYT IEJarornyeckux
n3mepennit Munncrepcra oopazoanusi PO — M.: UnTtennekt - Lentp, 2011.

P.I''IBanoBa, A.A.Kasepuna, A.C.Kopomenko. Bompocsl, ynpaxHeHus U 3aaHusi IO
xumun: Ilocobue mms yuamuxes 10-11 k1. — M.: IIpocsemenue, JlomymieHo
MunucrepcTBoM 00pazoBanus U Hayku PO.

Eropos A.C. Bce Tunbl pac4eTHBIX 3aJ1ad 10 XUMHH ISl ToAroToBku K EI'D M3natenscTBo:
®enukce, 2004 roma

Eropos. Xumus. [locobue-penerutop. — PocroB-Ha-/lony «@enukce» 2010

Kysbpmenko H.E. u ap. Hauana xumuu. — M.: Dx3amen, 2005.

MaiiopoB A.H. KoncrpyupoBanue 3agaHuii Juis TECTOB IIKOJBHBIX noctmxenuid. - CIIO.,
1995. - 240c.

Xomuenko I'.I1., Xomuenko W.I'. CoopHHK 3a7a4 MO XUMUU AJISl TIOCTYMAIOIMIUX B BY3bL. —
M.: HoBas BonHa, 1996.

Xomuenko I'.I1., Xomuenko N.I'. COOpHUK 3a7a4 IO XUMHH IS TOCTYHAIOIIUX B BY3bI. —
M.: HoBas Bonna, 1996.

IJIA 1eTeil u poauTesen

1.

Y4eOHO-TpeHUPOBOUHBIE MaTepuaibl st moaroroBku kOI'D. 2010, 2011: Xwumwus/
A.A Kasepuna, 1.J.}O.Job6potun, A.C.Kopomenko, I.H.Measenes; MunmCTEpCTBO
obpazoBanus PO — M.: Unrennext-Llentp, 2011.

A.A Kasepuna, /[.}FO. Hob6porun, A.C. Kopomenko, M.I'. Cunactuna, FO.H. Mensenes.
Ommmunuk EI'D. Pemenune cnoxsbix 3agad. denepanbHblii MHCTUTYT IEArOrM4ECKUX
u3Mepenuit Munucrepcrsa oopazoBanust PO — M.: Unrtemnekr - Llentp, 2011.

P.I''IBanoBa, A.A.Kaeepuna, A.C.Kopomenko. Bompocsl, ynpaxkHeHHs M 3aJaHHUs 110
xumun: [locobme mna ywamuxcs 10-11 w1 — M.: Tlpocsemenue, JlomymieHo
MunuctepcTBoM 00pazoBanus U Hayku PO.

Kysemenko H.E., Epemun B.B. Xumus. 2400 3aga4 1 MIKOJBHUKOB M MOCTYIMAKONIUX B
BY3bl. — M.: lIpocda, 2006

Eropos. Xumus. [Tocobue-penerutop. — Pocros-na-Jlony «®ennkc» 2010

Memkosa O.B.. EI'D. YHuBepcanpHblii cipaBoynuk..-M: 9KCMO, 2017
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M.: HoBas BonHa, 1996.

8 P.I.lBanoBa, A.A.Kasepuna, A.C.Kopomienko. Bompochl, ynpaxHeHUs W 3aJaHHsS I10
xumun: [locodme mms  ywamuxcs 10-11 w1 — M.: Tlpocsemenue, JlomymeHo
MuHnuctepcTBOM 00pa3oBaHus U Hayku PO.

9 Kysemenko H.E., Epemun B.B. Xumus. 2400 3agad juisi MIKOJBHUKOB M IOCTYIAONINX B
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