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AHHOTALUA

[Iporpamma BHEYpOYHOW JEATENBHOCTH «XHMHUS B 3aJadyax UM YIPAKHEHUAX»
npeaHa3HaueHa g ydJammxcess 8 — 9 kiaccoB 001eoOpa3oBaTenbHBIX IIKOA. [Iporpamma
paccuutaHa Ha 68 yacoB: 34 yaca B 8 kiacce, 34 gaca B 9 kiacce (1 gac B Hezemno).

ComepkaHue  MporpaMMbl  HMMEET  OOINCHHTEIUICKTyalbHOE  HAmpaBlICHHE,  T.K.
OpUEHTUPOBAHO HA (OPMHUPOBAHHE TBOPUYECKOTO MBINUICHHS OOYYaIONIUXCS, PACIIMPCHHE HX
Kpyrozopa, HaOJIOAATeIbHOCTH, MPAaKTUYECKHMX  HABBIKOB, a TaKXe CIOCOOCTBYET
camMopeaiM3aliii B y4eOHOW  JesATeNnbHOCTH. [IpakThyeckass  HampaBIEHHOCTH  Kypca
OCYIIECTBIISICTCS Yepe3 OpraHru3aIfio MPAKTHUYECKUX PadoT.

Jannast mporpamma cioco6cTByeT (GOPMUPOBAHUIO IICHHOCTHBIX OPUEHTHPOB yUaIIUXCH,
Pa3BUTHIO IIEHHOCTHO-CMBICIIOBOW C(EphI JIMYHOCTH Ha OCHOBE OOIICUETOBEYSCKUX IMPUHIIUIIOB
HPaBCTBEHHOCTH Y T'YMaHHU3Ma, PA3BUTHIO IIMPOKUX MTO3HABATEIbHBIX HHTEPECOB U TBOPUYECTBA.

Wzydyenne kypca Oa3upyercss Ha 3HAHHUSX, IOJYYCHHBIX YYAIlUMHUCA TMPU HU3YUYCHHH
XUMHUYECKHUX JTUCIHIUIAH: 00IIeH XUMUU, HEOPTAaHMIECKON XUMUH, OCHOB (PH3UYECKON XUMUH.
bonburyto ponb B YCBOSGHHHM Kypca MTpAalOT 3HAHUWS, MOJYyYEHHBIC yYalIUMHCS MPU HU3YYCHUU
JIPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO IHKJIA.

Takum 00pa3om, NaHHBIA Kypc oOecreurnBaeT He TOJIbKO YIIIyOJieHHe 3HaHUW MO XHMUH,
HO M CIIOCOOCTBYET (POPMUPOBAHUIO 1IEIOCTHOM €CTECTBEHHOHAYYHOW KapTHHBI MUPA.

Heab nporpammsl:

MO3HAKOMUTH O0YUaIOLIUXCS C PA3IMYHBIMU TUTIAMU XUMHUYECKUX 3a]1a4, HAYYUTh peliaTh
3aJaud  OT TPOCTBIX JO 3a/Ja4 TIOBBIIICHHOTO YPOBHS CIOKHOCTH, TpPEAJaracMpIX Ha
OJIMMITUAJAX, MOKa3aTh AITOPUTMbI PEHICHHUS XUMUYECKUX 3a]1a4.

3agauyu nporpaMmsbi:

OopazosamenvHhole:

e TOBBICHTH MOTHBAIMIO Y O0YJAIOIIUXCS K U3YUSHHIO XUMHUECKUX HAYK;

e pa3BUTHE 3HAHWH MO PELICHUIO XMMUYECKHX 3a/1a4 [0 XUMUYECKHM (hopMyiam U
XUMHYECKHM yPaBHEHHSIM, TIOJTYYEHHBIX BO BPEMs U3yUeHHsI 0a30BBIX YPOKOB;

e 00OyuuTh YMEHMSM M HaBbIKaM, CBS3aHHBIM C OBJaJ€HHEM IpHUEMaMH HCCIICIOBAaHUS
XHMUYECKHX 00BEKTOB;

e pacuIMpeHHe MPEeJCTaBICHUN yyaluxcs O 3aa4ax MOBBIIIEHHOTO YPOBHS CI0XKHOCTH;

e (opMupOBaHHE JOMOJHHUTEIBHBIX CIIOCOOOB U aJITOPUTMOB PEIICHUS XMMUYECKHX 3a/1a4;

e pa3BHUTHE MPEJCTABICHUI 0 MHOI000pa3uu croco00B BbIpaXKEHUs] KOHIIEHTPaLUH
PacTBOPEHHBIX BEILECTB U €€ BHIYMCICHUMY;
e (QopmMHpOBaTH OCHOBBI HAYYHOTO MUPOBO33PEHHS, TBOPUECKOTO BOOOPAXKEHUS
Bocnumamenvnuie:
- BOCIIUTBIBATh OEpexHOE OTHOIIEHHUE K OKPY Kalollel cpesie, COOCTBEHHOMY 3/I0POBBIO,
- HE00XO/IMMOCTh PAITMOHAIBHO OTHOCUTBHCS K SIBJICHUSM >KUBOM U HEKUBOW IPUPOIBI;

Pazeuearowiue:
- pa3BHUBAaTb MHTEPEC K NPUPOAC, MPUPOAHBIM SBJICHUAM U CbOpMaM KU3HHU, ITIOHUMaHHEC
AKTHUBHOM POJIM YEJIOBEKA B IPUPO/IE;

OCHOBHBIE TPUHIMIIBI CONEPHKAHUS TPOTPAMMBbI:
e TPUHIMI HAIJISIAHOCTH;
e [PUHLMI JUYHOCTHON OpPUEHTALIUH;
e [PHUHIMII CHCTEMHOCTH U IIETOCTHOCTH;
e [PUHLMI IPAKTHYECKON HAIPABIECHHOCTH.




IHosicuuTeabHAA 3aNIHCKA

[TporpammMa BHEYpOUHOU JIeSTENFHOCTH A1t 8 — 9 Ki1accoB COCTaBlieHA B COOTBETCTBHU C
tpeboBanussMu PI'OC 1 y4éToOM HOPMATHUBHO-TIPABOBBIX JIOKYMEHTOB:

e 3akoH PD «O06 obpazoBaHum.

e [lucema muHHCTEpCTBa 0Opa3oBaHus U Hayku Poccuiickoit denepanuu, enapramenta
rOCyJapCTBEHHON MONUTUKU B cdepe BocnuTaHus aereil u momoaexu Ne 09-3564 ot
14.12.2015 r. «O BHEYpOUYHOM JEATECIBHOCTH W peATM3alUH JOMOJIHUTEIbHBIX
0011e00pa3oBaTeIbHBIX IPOTPaMM»

o Ilucema muHHCTEpcTBa 0Opa3oBanus W Hayku Poccuiickoit ®eneparmu Ne 09-1672 ot
18.08.2017 r. «O HampaBieHMH MeTOAMYECKUX PEKOMEHAAIUMN 110 YTOUHEHUIO MOHSITHUS
U COAEp)KAHMSI BHEYPOUHOH JESATENBHOCTM B paMKax peau3allid OCHOBHBIX
0011e00pa3oBaTeIbHBIX MPOrPaMM, B TOM YKCIIE B YACTH MPOCKTHON AESITETbHOCTUY.

e Meroanyeckre PeKOMEHJALUHU 10 PAa3BUTHUIO JOMOJIHUTEIBHOTO 0Opa3oBaHuUs JETeil B
oOmieoOpazoBarenbHbix  yupexkaeHusax ([Ipunokenne k mnuceMy MuHoOpa3zoBaHUS
Poccun ot 11 uronst 2002 r. Ne 30-51-433/16).

o Ilonoxenne «OO opraHU3alMy BHEYPOUHOH AESITENHLHOCTH OOYYAIOIIMXCS B paMKax
peamuzarun @I'OC HavanbHOrO 00IIETO, OCHOBHOTO 00IIEro o0pa3oBaHUS U CPEAHETO
obmero oopazoanus B MBOVY «I'umuazus Nely

IIporpaMma cocTaBiieHa € Y4YETOM METOAMUYECKHX PEKOMEHIALUN 110 OpraHMU3aluu
BHEYPOUHOH JAEATEIbHOCTU B yClIOBUAX BBeAeHMs U peanuzanuu @I'OC BToporo moxosjaeHus B
y4eOHO-BOCIIMTATEILHOM ITpoLiecce 00pa30BaTeNbHbIX YUPEIKICHUM]:

o ['puropses /I.B. BHeypouHas neATEIBHOCTD MIKOJBHUKOB. METOIMYECKHUI KOHCTPYKTOP:
nocobue s yuurens / JI.B. I'puropwes, I1.B. CtenanoB. — M.: IIpocsemenue, 2011. —
223 c. — (CrangapTsl BTOPOTrO OKOJIEHUS).

[Tporpamma «XuMus B 3aJlaqax M YIPOKHEHUSX» TpeTHa3HAYCHA I ydanmxcs 8 — 9
KJIacCOB 001Ieo0pa3oBaTenbHbIX MKON. [Iporpamma paccuutana Ha 68 uacoB: 34 yaca B 8
kiacce, 34 yaca B 9 kimacce (1 gac B Hezelno).

CogepxaHue  MporpaMMbl  HMMeET  OOIIEMHTEJUIEKTyalbHOE  HampaBleHHe, T.K.
OPUEHTHPOBAHO Ha (POPMUPOBAHHE TBOPUYECKOTO MBIIIUICHHUSI OOYyYarOUIuXCs, pacIIUPEHUE UX
Kpyro3opa, HaOJIOJATeTbHOCTH, MNPAKTHUYECKUX  HABBIKOB, a TaKXe CIOCOOCTBYET
camopeanuzanuu B y4eOHOM  jmestenbHOCTH. [IpakThueckass  HampaBJIE€HHOCTh  Kypca
OCYIIECTBIISICTCS Yepe3 OPraHU3aIMI0 IPAKTHUECKUX padoT.

JanHas mporpaMma criocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHBIX OPHUEHTHPOB YUaIIUXCS,
Pa3BUTHIO IIEHHOCTHO-CMBICIIOBOW C(ephbl JTMYHOCTH HA OCHOBE OOIIEUETOBEYECKUX MPUHIIUIIOB
HPaBCTBEHHOCTH Y TYMaHHW3Ma, PA3BUTHIO IIMPOKUX MTO3HABATEIBHBIX HHTEPECOB U TBOPYECTBA.

W3ydyenne kypca Oa3zupyercss Ha 3HAHUSX, IMONYYCHHBIX YYAIIUMUCA TPU U3YUYCHHH
XUMUYECKUX TUCHIUTIINH. OOIIeH XUMHHM, HEOPTaHUIECKONH XUMHUHU, OCHOB (DM3UYECKON XMUMUHU.
Bonpuiyio poias B yCBOGHUHM Kypca UTPAIOT 3HAHUS, MOMYyYEHHBIC yUYaIUMHUCS MPU HU3YUCHHUH
JIPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.

TakuMm 00pa3om, NaHHBI Kypc OoOecreurnBaeT HE TOJIBKO YIITyOJIeHHEe 3HAaHWUW MO XHUMUH,
HO ¥ CTIOCOOCTBYET (POPMUPOBAHUIO IIETOCTHOM €CTECTBEHHOHAYYHOW KapTHHBI MUPA.

Leab nporpamMmsel:

MO3HAKOMHUTH O0YUAIOIUXCS C PA3IUYHBIMU TUTIAMU XUMHYECKHX 3a/1a4, HAYYUTh pelaTh
3aJayd  OT TPOCTHIX JO 3aJad TIOBBIIICHHOTO YPOBHS CJOXHOCTH, IIpeIIaraéMblX Ha
OJIMMITHAAX, TIOKAa3aTh AITOPUTMBI PEIICHHUS XUMUYECKUX 33]1a4.

3axa4yu NporpaMmaol:

Ooépa3zoeamenvHhole:

e TOBBICUTH MOTHBAIMIO Y 00YYAIOMINXCS K U3YUEHUIO XUMHUYECKHUX HaYK;
e Ppa3BHUTHE 3HAHUU MO PEIICHUIO XMMHUYECKUX 3a7a4 M0 XUMHYECKUM (HopMynam u
XUMHUYECKUM YPaBHEHUSM, IIOJyUYEHHBIX BO BpeMs U3yUEeHUs 0a30BBIX YPOKOB;



o O6y‘II/ITB YMCHI/ISIM 1 HaBBIKaM, CBA3aHHBIM C OBJIAACHUCM HpI/IeMaMI/I HCCIICAOBAHUA
XHMHUYECKHX O0BEKTOB;
o paCH_H/IpeHI/Ie HpeILCTaBJIeHI/Iﬁ yqaumxcsl 0 3aa4ax ITOBBIIICHHOI'O ypOBHSI CJIOZKHOCTH,
e (opMHupoOBaHHUE JTOMOJHUTEIBHBIX CIOCOOOB U AJITOPUTMOB PEIICHUS XMMHUCCKUX 3a71a4;
e pa3BHUTHE MPEICTABICHHUI 0 MHOTO00Opa3uu CrIoCOO0B BBIPAKCHHSI KOHIICHTPAIIHT
PacTBOPCHHBIX BEIECTB U €€ BHIYMCICHUY;
e (opmMHUpPOBATH OCHOBBI HAYYHOTO MHUPOBO33PEHHS, TBOPUECKOTO BOOOPAKEHUS
Bocnumamensnuie:
- BOCIIUTBIBATh OEPEKHOE OTHOIICHHUE K OKPYIKAIOIICH cpesie, COOCTBEHHOMY 3/I0POBBIO,
- HeOOXOIMMOCTh PaAIlMOHATBHO OTHOCUTHCS K SIBJICHUSIM KUBOUW M HEXKUBOM MTPUPOJIBI;

Pazeusarowue:
- pa3BUBATh MHTEPEC K MPHUPOJEC, MPUPOIHBIM SIBICHUSIM U (popMaM KHU3HU, IOHUMAHHE
AKTHBHOM POJIM Y€JIOBEKA B MPUPOJIC;

OCHOBHBIE IIPUHIHUIIBI COACPKAHUA ITPOrpaMMbI.
e IMIPHUHIMII HAIIAJHOCTH,
e [IPHUHIHUII JIMYHOCTHOM OpUCHTALUM,
e MIPHUHIHUI CUCTCMHOCTH U LHCIOCTHOCTH,
e [IPHUHIMUII HpaKTH‘ICCKOﬁ HaIIpaBJICHHOCTH.

Pe3ysibTaThbl 0CBOCHHMA Kypca BHEYPOUHOM AesITeJIbHOCTH «XUMHSA B 321a4aX U
yHpa:KHEeHUsIX»

[Inmanupyemble pe3ynbTaThl SBISIOTCS OJHUM U3 BAKHEWIINX MEXAHW3MOB peaH3alliy
TpeboBaHMil K pe3yapTaTaM OCBOEHHUS OCHOBHBIX 00pa30BaTENIbHBIX MpOrpamMM ¢enepaabHOro
TOCYJapCTBEHHOTO cTaHaapTa. [lmanupyemble pe3ynbTaTbl HEOOXOAMMBI KaK OPHEHTHPHI
B 024CUOAEMBIX YUEOHBIX OOCMUNMCEHUSAX BBIITYCKHUKOB.

CopneprkaHue mporpaMMbl BHEYPOUHOM S TETBHOCTH, (POPMBI I METOIBI paOOTHI TIO3BOJIST
JIOCTHYB CIIEAYIOUINX Pe3yJIbTaTOB:

MeTanpeameTHble pe3yJibTAThI:

e yYMEHHE OCYUIECTBIATh NH(OPMAIIMOHHBIHN MMOMCK IS BBINOJIHEHHUS YUeOHbIX 3a/1ay;

e OCBOGHHE HOPM W TMPAaBUJ COIMOKYJIBTYPHOTO B3aMMOJCHCTBHSIMH CO B3POCIBIMH H
CBEPCTHHKAMHM B COOOIIECTBAaX Pa3HOIro THMA (KJIacc, HIKOJIa, CEMbs U Jp.);

e CcnocoOHOCTh pabOTaTh C MOJEISIMH H3YyYaeMbIX OOBEKTOB U SIBJICHUN OKPY KAOIIETO
MHpa.

e CIOCOOHOCTH PETYJUPOBaTh CBOIO I[I03HABATEIbHYIO U Y4YEOHYIO JIEATEIbHOCTH!
¢dbopMyIHMpoBaTh BOMNPOC, UCKaTh CIOCOOBI JAEHCTBHS Ul pEIIeHUs HOBOHM 3aaaud,
KOHTPOJIMPOBATH U OI[CHUBATH XOJI YSICHEHUS CO/ICPIKAHMS,

e YMEHHUS DKCIEPHUMEHTHUPOBaHUSA (COOTIOACHUS TNPaBWII TEXHUKU OE€30MaCHOCTH IpH
NIPOBE/ICHUN HECIIOKHBIX XWMHYECKHUX OIBITOB M TMpH pabdore ¢ 1abopaTopHBIM
000pyIOBaHHEM, CXEMAaTHYECKOTO M300paXKeHUs XOJa OIMbITa, Pa3InYCHUsI Pe3yIbTaToB
Y BBIBOJIOB M3 OTIBITA);

e YMEHHE CTPOHUTH TEKCT — OMHUCAHUE: KPATKO U TOYHO (POPMYJIHPOBAThH Pe3yJIbTAT OIBITA,
CTPOHTH YCTHBIN M MUCHMEHHBINA PAaCcCKa3 MO CXeMe, MOJIEITbHOMY M300paXKeHHIO;

o 0a3oBble yMEHMA U3BIEKaTh HH(POPMAIUIO, TMPEACTABIEHHYI0O B pPa3HOOOpa3HBIX
3HAKOBBIX (popMax (TEKCTbI, CXEMBbI, TAOIUIIBI, JHArPAMMBL.);

e YMEHHE HCMOJb30BATH MOJIEIbHbIE CPEICTBA Ui OMUCAHUS CUTYalMil U IpeicKa3zaHHs
BO3MOJKHBIX ITOCJIEACTBUH (B paMKaxX U3y4YEHHOTO0);

e  CHOCOOHOCTBH OCYIIECTBIISITH COACPIKATEILHOE B3aMMOICHCTBHE C APYTUMH YYaCTHHKAMH
COBMECTHOI'O UCCIIEIOBaHMSI UM YUEHUS B PELICHUM MTPEUIOKEHHBIX 3a/1a4, TOCTPOSCHUH
TUITOTE3.

Pezynamusnvie ynusepcanvhule yuebnvie 0eticmeus



e IPEABOCXMILATH PE3YJIbTAT.

e aJEKBATHO BOCIIPUHUMATh NPEUIOKECHHUS YUYUTEICH, TOBApUINECH, POIUTENECH U APYTHUX
JIOJIEH 110 UCTIPABICHUIO TONYIIEHHBIX OLINOOK.

e KOHIEHTpALUs BOJM AJIS IPEOAOJIEHUS UHTEIIEKTYAJIbHBIX 3aTPYJHEHUN U (PU3UUECKUX
IIPENATCTBUN;

e cTaOmiM3anus SMOLMOHAIBLHOIO COCTOSHUS ISl pEILCHHsI pa3InYHbIX 3ajay.

Kommynuxamusnvle ynueepcanohvie yuebHvle Oeticmaus
e  CTaBUTh BOIPOCHI; 00paIIaThCs 3a MOMOLIBIO; (OPMYIHPOBATH CBOU 3aTPYTHEHUS;
e IpeayaraTh IOMOULIb U COTPYIHUYECTBO;
e  ONpEeNeNsTh LeTu, PYHKINHU YYaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS;
e JIOTOBApHBATHCS O pacmpene’cHur (PyHKIUN U poJiel B COBMECTHOM JESITEITbHOCTH
e ¢opmynuposams coOcmeeHHOe MHEHUE U HO3UYUIO,
e KOOPAMHUPOBATH U IPUHUMATH PA3JIMYHBIE ITO3UIIMU BO B3aUMOJICHCTBUH.

Tlo3nasamenvHble yHUgepcanbHuvle yueOHbie 0eticmeus.

e CTaBUTh U HOPMYIHUPOBATH MPOOIIEMBI;

e OCO3HAHHO W MPOU3BOJHHO CTPOUTH COOOMICHHS B YCTHOW W MUCHMEHHOU (hopme, B TOM
YKCJIe TBOPUYECKOTO U UCCIIEI0BATEIBCKOTO XapaKkTepa;

e y3HABAaTh, HA3BIBATh U ONMPEICISITH OOBEKTHI U SABJICHUS OKPYKAIOIIEH NEeHCTBUTEILHOCTH
B COOTBETCTBHUHU C COJIEPKAHUEM yUE€OHBIX MPEAMETOB.

e 3amuCh, PuUKcaus HHPOPMAITUU 00 OKPYIKAIOIIEM MUpPE, B TOM drciie ¢ momornibio UKT,
3aM0JHEHUE TPEJI0KEHHBIX CXEM C OIIOPOI HA MPOYUTAHHBIN TEKCT.

e  YCTaHOBJICHUE NPUUMHHO-CJIEACTBEHHBIX CBS3EH;

IIpenmeTHbIE pe3yJbTaThI:

e (GopMUPOBaHHE MTEPBOHAYAIBHBIX CHCTEMATHU3WPOBAHHBIX MPEICTABICHUIN O BEIIECTBAX,
UX TPEBpPALICHUSIX U MPAKTUYECKOM MPUMEHEHUH; OBIAJCHHE MOHATUWHBIM ammapaTtoM U
CUMBOJIMYECKUM SI3BIKOM  XHUMUU;

® OCO3HaHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHWMHYECKOW HAyKH Kak oOJacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, XHWMHYECKUX TPEBPAIICHU HEOPraHWYCCKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUN >KUBOW M HEKHBOW MPHUPOJBI;
yTIIyOJICHUE TIPEICTaBICHU O MaTepHUaIbHOM €IMHCTBE MUPA;

® OBJAJEHHE OCHOBAMH XHMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHATU3UPOBATh M
OOBEKTUBHO OIICHUBATh JKU3HEHHBIE CHUTYallid, CBSA3aHHBIE C XHUMHEH, HaBBIKAMU
0e30macHOTO OOpalIeHUs] C BEIIeCTBAMH, HCIOIb3YEMbIMH B TIOBCEIHEBHOM JKH3HHU;
YMEHHEM aHAJIM3UPOBATh U IUIAHUPOBATH YKOJIOTHYECKH O€30MacHOe MOBEACHHE B IENSAX
cOepeKeHMsI 3/I0pOBbSI U OKPYKAIOMIEH CpPebl;

e (GOopMUPOBaHWE YMEHHUU YCTaHABIMBATh CBSI3W MEXKIy peaJbHO HAOII0IaeMbIMU
XUMHUYECKUMH SIBICHUSMH U TIPOIECCAMU, MPOUCXOASIIMMU B MHUKPOMHpPE, OOBSICHSTH
NPUYHHBI MHOTOOOpPAa3ws BEIIECTB, 3aBUCHMOCTh MX CBOHCTB OT COCTaBa M CTPOCHUS, a
Tak)Ke 3aBUCHMOCTh MPUMEHEHHUS BEIIECTB OT WX CBOICTB;

® TpUOOpETEHHE OIbITa HWCIONB30BAHMS PA3IUYHBIX METOJOB H3yUYEHHUs BEIECTB;
HAOJIOJIEHUsT 3a WX TMPEBPANICHUSAMH TP TPOBEJACHUHM HECIOXKHBIX XUMHUYECCKUX
DKCIIEPUMEHTOB C MCTIOJIb30BAaHHEM JTa0OPAaTOPHOTO OO0OPYIOBaHUS U MPUOOPOB;

® yYMEHHE OKa3bIBaTh MEPBYIO MOMOIIb TPHU OTPABICHHSX, OXOrax M APYTUX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM;

e oBiageHne mnpuéMamu  paboTel ¢  WHpOpMAamHMEH ~ XUMHYECKOTO COJEpKaHUs,
NPEJCTaBICHHON B pa3HOl ¢opme (B BHAE TekcTa, (opmyia, TpaduKoB, TaOIUUHBIX
JNaHHBIX, cxeM, (ororpaduit u ap.);

® CoO3JaHWE OCHOBBI Ui (OopMHpOBaHUS HMHTEpeca K PACIIUPEHUI0 W YIITyOJCHHIO
XUMHUYECKHX 3HAHUW W BHIOOpAa XUMHHM Kak MPOQHUILHOTO TpeaMeTa MpU Tepexoje Ha
CTyNeHb cpenHero (MmoJiHoro) obmero oopa3oBaHus, a B TajJbHEUIIIEM U B KauecTBe cepbl
CBOEH MpodeccuoOHANBHON AeSITeNbHOCTH;



e (¢dopMupOBaHHE TPEACTABIECHUN O 3HAYEHUU XUMHUYECKOM HayKd B pEIICHUU
COBPEMEHHBIX IKOJIOTUYECKUX MPOOJIEeM, B TOM YUCIIE€ B TPEJOTBPAIICHHH TEXHOTEHHBIX
U DKOJIOTUYECKHX KaTacTpod.

MeToabl ¥ (pOpMBI OPraHU3ANMU Y4eOHOI0 Ipolecca

®dopMbl 00yICHHUS:
UH/IMBUyalbHbIE (IPAaKTHYECKUE U TBOPUECKUE 3aaHUs, KOHCYJIbTAlluU, OeceIbl);
IpynIoBsle (CO3aHNe POEKTOB, UCCIIEOBAHU);
o0ydeHne B MUKpOTrpyIax (Co3/1aHne KOMIBIOTEPHBIX IPE3ECHTALMM).

MeTto1b1 00y4eHHUS:
e CIIOBECHBIC (pacckas, becesa, JSKIH);
e HarisAHbIC (HAOMIOIEHHE, TIOKA3, IeMOHCTPAIIHSA);
e MpoOJEMHO-TIOMCKOBBIE (HCCIIEeI0BATENbCKAS IEATEIbHOCTH);
e TPAKTHYECKHE;
e  KOHTPOJBHO-TUATHOCTHYECKUE (KOHTPOIIb, CAMOKOHTPOJb).

DopMbI KOHTPOJIS
e  BBINOJIHEHUE NTPAKTUYECKUX paboT;
e JIMarHOCTHYECKHE PabOThI;
e 3aIIUTa IPOEKTOB.
COJIEP)KAHUE ITPOTPAMMBI BHEYPOUYHOM JEATEJBLHOCTH
3aHsTHS B IPOTrPaMMe JIOTHYECKH CBSI3aHbI MEXJy COOOH, COCTaBISIOT €IUHYIO CUCTEMY,

4TO 00€CHeunBaeT LEIOCTHOE BOCIPHUATHE OKPY’XKAIOIIEro Mupa U (OPMHPOBAHUE CHUCTEMBI
3HaHWUN 110 XUMUH, OMOJIOTUHU, PUUKHU.

Ne HasBanmue Kuaace
Moayns | OO6mas xumus 8
Monyns 2 Heoprannueckast Xumust 9

8 kimacce

Monayasb 1. Heoprannueckasi xumust

Beenenmne (2 yaca)
3HAKOMCTBO C LIEISMH M 3aJladaMH Kypca, €ro cTpykTypoil. OCHOBHbIE (QHU3UYECKHE U
XUMHWYCECKHUEC BCIINYNHBI.

Tema 1. MaremaTn4ueckue pacuérol B xumuu (9 yacon)

OTHocuTeNnbHAs aTOMHas W MOJEKyJsipHas wmacchl. HaxoxkaeHue OTHOCHUTEIbHOM
MOJIEKYJIIPHOM Macchl 1o (hopMyJie BEIIECTBa.

MaccoBasi 10Jis XUMHUUYECKOT0 3JIEMEHTA B CIOXHOM BemiecTBe. Pacuétr mMaccoBoil jJonu
XUMUYECKOTO dJieMeHTa 1o Qopmyne BemectBa. Haxoxxnenue Qopmynbl BemecTBa 10
3HAUEHUSM MACCOBBIX JI0JIeH 00Pa3yIOIIUX €To SJIEMEHTOB.

O0BEMHAs 10JI1 KOMIIOHEHTA Ia30BOI CMECH.

[Tousitue 06 0OBEMHOMN 10JIe KOMITOHEHTA T'a30BOM CMECH M PAacUEThl C UCTIOIB30BAHUEM ITOTO
TTOHSATHS.




MaccoBas 11011 paCTBOPEHHOIO BELIECTBA.
PacTtBOpBI, pacTBOpUTENH U PACTBOPEHHOE BEleCTBO. [I0HATHE O KOHIIEHTpALIMK PACTBOPEHHOTO
BelllecTBa. MaccoBasi J0Jisi paCTBOPEHHOIO BELIECTBA M PACUETHl C HMCIIOJIb30BAHUEM 3TOrO
TTOHATHS.

MaccoBast 1051 npuMeceil.
[TonsiTHE O YMCTOM BEIIECTBE M MpUMecH. MaccoBasi J0Js MpUMECH B 00pas3ile MCXOTHOTO
BenecTBa. OCHOBHOC BEIIICCTBO.

Tema 2. KosimuecTBeHHbIE XapaKTePUCTHKH BenecTBa (8 4acos)
OCHOBHBIE KOJIMYECTBEHHBIC XapaKTEPUCTUKU BEILIECTBA.

[Tocrosunas ABoragpo. KomuuectBo BemiectBa. Mok, MossspHas macca. MoJisipHbIii
00BEM Ta3000pa3HOro BemecTBa. KpaTHble eAMHMIIBI KOJIMYECTBA BEIIECTBA — MIULIUMOIbL U
KUJIOMOJIb, MWJUIMMOJISIpHAST W KUJIOMOJISIpHAs MacChl BEIIECTBA, MWLIUMOJSPHBIA U
KAJIOMOJISIPHBINA 00BEMBI ra3000pa3HBIX BEILIECTB.

Pacu€rbl ¢ wucronb30BaHMEM MOHATUN «KOJIWYECTBO BEIECTBA», «MOJIIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30BY, «IIOCTOSTHHAS ABOTAIPO».

Pacuérnble 3amaun. 1. Beiuucienue koinyecTBa BeUIECTBa MO U3BECTHOMY YMCIY YaCTHUI[ 3TOTO
BellecTBa. 2. BplunciaeHne Macchl BelIeCTBA 10 H3BECTHOMY KOJMYECTBY BelIeCTBa. 3.
Brruncnenmne koiuyecTBa BEIIECTBA MO M3BECTHOMY 00BbEMY BemecTBa. 4. Brruncienue vucna
YaCTHUI 110 U3BECTHOM Macce BELIECTBA.

5. Onpenenenre OTHOCUTENBHOM MIIOTHOCTH ras3a.

Tema 3. KosimyecTBeHHbIE XaPAKTEPUCTHKN XUMHYECKOT0 npouecca (15 yacon)

3aKOH COXpaHEHHUs MacChl BemiecTBa. PaccraHoBka KOI(DPUIMEHTOB B ypaBHEHHSX
peakiuu. PacyeTbl MO ypaBHEHUSM XUMHUYECKHX peakimid. Berumcinenue wmaccel (o0bema,
KOJIMYECTBA BEIIECTBA, YMCIA YaCTUI[) MCXOJHOTO WM TIOJyYEHHOTO BEIIECTBA 1O YpPaBHEHHIO
pEaKIuy, ecIi U3BecTHA Macca (00beM, KOJIMYECTBO BEIIECTBA, YHCIIO YACTHUI[) APYTrOro BEIIeCTBA.
Pacuernr 1o YPaBHCHUAM peaKquI, Korga OAWH M3 KOMIIOHCHTOB COACPKUT IMPUMECH (I/IJ'II/I
HAXOJUTCS B pacTBOPE).

9 kaace
Mopnyas 2. Heoprannyeckass XuMus

Tema 1. Cmecu. PacTBopsl. Kpucramnoruaparsi (8 yacon)

MaccoBble 1 00BEMHBIE 10JIM KOMIIOHEHTOB cMmecu (pacTBopa). PactBopumocts. Pacuers Ha
OCHOBE Tpa(UKOB pAaCTBOPUMOCTH BeIECTB B Boje. lIpUroToBieHHe pacTBOPOB C 3aJaHHOM
MOJI?IpHOﬁ KOHHGHTp&HHGfI. BI)I'—H/ICJ'IGHI/IH, CBA3aHHBIE C pa36aBneH1/IeM, BbIITApUBAHUEM H
clIMBaHMEM pacTBopoB. Kpucramtornaparel. MaccoBas 1071 KpPUCTAUIM3ALMOHHOM BOIBI B
KpHUCTaJNIOTUpaTe.

Tema 2. OxkMCANTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (6 4acoB)
OKHCIUTEILHO-BOCCTAHOBUTEIILHEIE pe€aKkuuu. OKuciIuTeNnn n BOCCTaAaHOBHUTCIIb,
OKHCJIEHWE W BoccTaHOBieHHE. COCTaBlI€HHE YPAaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIMii METOIOM JIEKTPOHHOTO OaaHca.
Knaccugukanus OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

Tema 3. KauecTBeHHbIE peaKIUM HA KATHOHbI U AHUOHBI (5 4acoB)
KavecTBenHas peakuus. AHaATUTHYECKAs peakiys, ycIoBUe ee BhInmonHeHus. Knaccuduxamms
VOHOB.



Tema 4. Bbluuc/IeHUS 110 YPABHEHUSIM XUMH4YecKoil peakuuu (15 yacoB)

PacyeTsl O ypaBHEHMSIM XMMHUYECKUX peakiuii. Beraucinenue maccol (00beMa, KOJIMYECTBA
BEILIECTBA, YMCIIA YACTHIl) UCXOIHOTO WIIM IMOJIYYEHHOrO BEIIECTBA MO YPABHEHHIO PEaKLUH, €CIH
W3BECTHBI MacChl (00BEM, KOJIMYECTBO BEIIECTBA, YMCIIO YACTHI[) 00OMX BemlecTBa. PacyeTsl mo
YpaBHEHUSAM pEaKIMil, KOrja OJMH K3 KOMIIOHEHTOB COACPKHUT MPUMECh (WM HAXOIUTCS B
pactBope). Pemienne 3amau Ha IOC/IEOBATEIbHBIE pEAaKUMU. 3aJaud Ha OIPEICIICHUE
KOJIMYECTBEHHOI'O COCTaBa cMecu. PerieHne 3agad Ha NapauielbHbIE pPEakUUU. AHAINA3 YCIOBUS
3aJ1a41 U BBIOOP ONTUMAIILHOTO CII0c00a €€ peIIeHHUS.

TeroBoit 3¢ddext peakunu. BpruucieHne Ha OCHOBE TEPMOXMMUYECKOTO ypaBHEHHS
KOJIMYECTBA MOIIOIIEHHON TEIUIOThI IO M3BECTHOM Macce OAHOTO U3 pearupyrollux BEUIECTB.
Haxoxnenue waccel pearupyrolndx BEIIECTB, €CJIM  W3BECTHO, KaKO€ KOJMYECTBO TEIIOThI
BBIJICJIWIIOCH B JAHHOW PEaKLUH.

TEMATHAYECKOE IJTAHUPOBAHUE C ONPEJEJJEHUEM OCHOBHBIX ®OPM OPT AHU3AIIAA
BHEYPOYHOM JEATEJbHOCTH

9 KJACC
KoaunuecTtBO
JacoB
PDopMBI OPraHu3anum
Ne Tema 3auarusa p p B

ayauT BHE ACATECIbHOCTHU
OPHBI | ayAuTO

X PHBIX

Monayasb 2. Heopranunueckas xumus. 9 kiaace. 34 yaca

Tema 1. Cmecn. PacTBopsl. Kpucramiornaparsi (S 4acoB)

1 | MaccoBble U 00bEMHBIE 101U 1 ITpakTHueckoe 3aHsATHE B Tapax
KOMITOHEHTOB cMecH (pacTBopa).
PactBOpHUMOCTB
2 | Pacuersl Ha ocHOBE TrpaduKOB 1 Nzyuenune LIOP (uudpoBoro
pacTBOPUMOCTH BEILIECTB B BOJIE. 00pa30BaTeNbHOTO pecypca)
3 | [IpuroroBneHne PacTBOPOB C 1 [IpakTUKyM B XUMHUYECKOH
33 JaHHOM MOJIIPHOM KOHLICHTpALMEn nabopaTtopuu
4 | Pacuersl, CBSI3aHHBIE C 1 [IpakTHueckoe 3aHITHE B MAJIOW
BBIIIAPUBAHUEM, Pa30aBICHUEM, rpymrne
CIIMBaHHUEM PACTBOPOB
5 | Kpucramoruaparsl. Pacuer macchl 1 ITpakTHueckoe 3aHATHE B MAJIOI
KPHUCTAJUTU3ALIMOHHOM BOJIBI B rpymnmne
KPHCTAJUIOTHIPATE.
Tema 2. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peaknuu (6 yacoB)
6 | OxucnuTenb, BOCCTAHOBUTEIb, 1 Nzyuenne L{OP (uudpooro
OKHCJIEHHE, BOCCTAHOBJIEHUE 00pa3oBaTesIbHOTO pecypca)
7 | Meton 3neKTpOHHOTO OaaHca 3 ITpakTHueckoe 3aHATHE B MAJIOI
rpymme
8 | Pacuerst mo OBP 2 [IpakTuueckoe 3aHsATHE B MaIOU
rpymme

Tema 3. KauecTBeHHbIe peakiium (5 4acoB)

9 ‘ AHanmuTH4ecKasl peaKiys ‘ ‘ 1 ‘ OKCKypcusl B XMMHUYECKYIO




1a00paTOpUIODKCKYpPCHS B
XUMUYECKYIO JTAOOPATOPUIO

10 | Knaccudukanms KaTHOHOB. 2 [Tpaktuyeckas padora M3yuenue
KauecTBeHHbIE peakuy Ha KaTHOHBI KaueCTBEHHBIX PEAKLUN Ha
KaTHOHBI
11 | Knaccudukarysi aHIOHOB. 2 [TpaxTrueckas padota M3ydyeHue
KauecTBeHHble peakiiy Ha aHHOHBIL. KaueCTBEHHBIX PEAKIIMH HA aHUOHBI
Tema 4. BoluucjieHusl 10 XUMHYeCKNM ypaBHeHusiM (15 yacoB)
Brruncnenue maccol (00bema, 1 [IpakTHueckoe 3aHsATHE B MAJIOU
29 KOJIMYECTBA) POTyKTa PEAKIIUH, €CITH rpymre
OJIHO U3 pearupyroIyx BEUIECTB B3TO
B U30BITKE
23 Pacuer Ha onpeneneHue cocraBa coji 2 [IpakTHueckoe 3aHsATHE B MAJIOU
(kucnble, cpeaHue) rpymnme
Onpenenenre MacCoBOM JIOJIM BbIXOZ1A 1 [TpakTudeckast pabota pacyer
24 | mpoayKTa peakiuy B MPOLIEHTaX OT BBIX0/Ia IPOJIYKTa PEAKLIUH OT
TEOPETUYECKU BO3MOXKHOTO TEOPETHYECKH BO3MOKHOTO
Onpenenenre 00beMHOMN JT0JH BBIXO/1A 1 [TpakTudeckas pabora pacyer
25 | IpOIyKTa peaKIuy B MPOIIEHTaX OT BBIXO/Ia TTPOJIYKTA PEAKIIUH OT
TEOPETUYECKU BO3MOXKHOTO TEOPETHYECKU BO3MOKHOTO
26 KomOunrpoBaHHbIe 3a1aun 2 IIpakTHueckoe 3aHATHE B MAJIOU
rpynme
27 Pemenue 3agad ¢ I/ICHOJ}IBOBaHI/IeM 2 MynpTUMeaniiHAs TPE3CHTALUS
napajuieIbHbIX PEaKLUi B YCIOBHH.
8 [TocnenoBarenbHbIE pEaKIUN B 2 [IpakTHueckoe 3aHITHE B MAJIOW
XUMHUYECKHX 3a/1ayax rpynme
Brruncienue konnuecTa 2 [IpakTHueckoe 3aHITHE B MAJIOW
29 HOFJ‘IOI_I_IGI:I’HOI\/‘I TEIJIOTHI 1O rpynme
M3BECTHOM Macce OJTHOTO U3
pearupyromx BeIEeCTB
Haxoxienne Macchbl pearpyrommx 2 Nzyuenune LIOP (uudposoro
30 | BCIIECTB, ECTIM H3BECTHO, KaKoe 00pa3oBaTeNbHOTO pecypca)
KOJIMYECTBO TEIJIOTHI BHIZICTHIIOCH B
JTAHHOM pEaKLMH.
Hroro: 34

00BACHATH, JOKA3bIBATh, 3aIIHUIIATE CBOU HJIEH;

IIJTAHUPYEMBIE PE3VJBTATHI PEAJIN3AIIANA KYPCA

[Inanupyemsle pe3yabTaThl IPOrpaMMBbl Kypca OPUEHTHPOBAHbI HA JOCTHIKEHHE BCEX TPEX
YPOBHEM BOCIIUTATENIBHBIX PE3YJILTATOB.

PesynbraThl nepBoro ypoBHs «lIpnoOpereHue connanbHbIX 3HAHUI»:

- YBOKUTEIHLHOE OTHOIICHHE K TPYLy U TBOPUECTBY CBOUX TOBAPHILEH;

- (¢dopMHpOBaHHE TO3HABATEIbHBIX HHTEPECOB M MOTHBOB, HAIpPABICHHBIX Ha M3Yy4YECHUE
BEIIECTB,

- yMeHue paboTarh ¢ pa3HbIMU HCTOYHUKAMH WH(POPMALINH;

- OBJIQJICHUE COCTABIIAIONIMMHU HCCIIEIOBATEILCKON W HAYYHO-TIPAKTUUECKON IEATEIFHOCTH,
CTaBUTh BOMPOCHI, HAOIIOAATh, MPOBOJUTH SKCIHEPUMEHTHI, JENIaTh BBIBOJABI U 3aKIIOYCHHUS,




-popMupoBaHNEe HMHTEUIEKTYaJdbHBIX YMEHHMH (IOKa3bIBaTh, CTPOUTH PACCYXKACHUS,
aHaAJIM3UPOBAaTh, CPABHUBATh, JIENIaTh BHIBOJIBI U JIp.)

PesynbTaThl BTOPOro ypoBHs «@OpMHpPOBAaHHE LIEHHOCTHOIO OTHOLIEHMS K COLMAIBbHOM
pEAIbHOCTHY:

- HaBBIKM HMHIMBUAYAIBHOW JEATEIBHOCTH B IIPOLECCE NPAKTUYECKOM paboThl MOJ
PYKOBOJICTBOM yUHUTES;

- HaBBIKM KOJUJICKTUBHOHM JIESTEIBHOCTH B IIPOLIECCE COBMECTHON TBOpYECKOH pabOThl B
KOMaH/I€ OHOKJIACCHUKOB 10/l PyKOBOJCTBOM YUMTEJIS;

- yYMEHHME COTpPYJHMYaTh C TOBAapUUlaMH B IIPOLECCE COBMECTHOM JIEATENbHOCTH,
COOTHOCHTB CBOIO YacTh Pa0OTHI C OOLIUM 3aMbICIIOM;

- YMEHHE OPTaHU30BaTh CBOIO YUEOHYIO JAEATEIbHOCTD: ONPEACIATh IeJb padOThl, CTABUTH
3ajjauyl, JIAHUPOBATh

- OTIPENIENSATh MOCIEI0BATEIBHOCTD JCHCTBUI U IPOTHO3UPOBATH PE3YIIbTAThl PAOOTHL;

- YMEHHUE OCYILECTBIISATh KOHTPOJIb M KOPPEKLHUIO B Cllydyae OOHApPYKEHHsI OTKIOHEHUH U
OTJIMYMH NIPU CIMYEHUHU PE3YJIbTAaTOB C 3aJaHHBIM ITAJIOHOM; OLIEHKa pE3yJIbTaTOB padOThl —
BBIJICJICHUE M OCO3HAHUE YYalllUMCsI TOTO, YTO YK€ YCBOEHO U YTO €Ile MOAJEKUT YCBOCHHUIO,
OCO3HAHUE KaYeCTBa U YPOBHS YCBOEHUS.

Pesynbrarel Tpethero ypoBHs «llonydeHue ombiTa camMOCTOSTEIHLHOTO OOIECTBEHHOTO
NENUCTBUSY:

- yMeHHEe OOCYXJIaTh H aHaJU3UpPOBaTh COOCTBEHHYIO JESATEIBHOCTH W paboTy
OJHOKJIACCHUKOB C TMO3UIIMHK 3a7a4 JaHHOW TE€Mbl, C TOUKHU 3PEHUSI COJCPHKAHUSI U CPEICTB €ro
BBIPAKCHHUS;

- YMEHHE CIIyIIaTh U BCTyNaTh B JMAJIOT, Y4aCTBOBaTh B KOJUIEKTMBHOM OOCYXICHHUU
mpo0JIeM; UHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB U CTPOUTH MPOJAYKTUBHOE B3aUMOJCHCTBUE
CO CBEPCTHUKAMH U B3POCIIBIMHU;

- YMEHHME aJIeKBaTHO MCIIOJb30BaTh PEUEBBIE CPEACTBA ISl JUCKYCCHM M apryMEHTAIUU
CBOEH IO3ULIMM, CPAaBHUBATH PA3HbIC TOUYKU 3PEHUS, apryMEHTUPOBATH CBOK) TOYKY 3pPEHUS,
OTCTanBaTh CBOIO MO3UIIHIO.




YYEBHO-METO/JHUYECKOE OBECIIEYEHUE

MeToauuyecKue nocoouns AJIS YUYUTEIHA.

1. | A A KymnapeB 3a1a4u 110 XUMHH JIJIs CTAPIICKIACCHUKOB U abuTyprueHToB. M: [llkomna-
npecc, 2012— 95 c: ISBN 5-9219-0065-6
2. | dIuenposckuit A. C., Temaukosa T.H1. TeopeTnyeckue OCHOBBI OPraHMYECKOM XUMHUH. - JI.,
1979.
3. | JIabwmii FO.M. Pemenne 3a1a4 1o XMMUU ¢ TIOMOIIbIO YpaBHEHUI U HepaBeHCTB: Kuura s
yuutensa. — M.: [Ipocsemenue, 1987. — 80c.
4. | M.O.lllamoBa Yuumcs pemaTh 3aa4u 10 XUMHH: (TEXHOJIOTHSI U anroputmser). M, 2013 -123
c: ISBN 5-9219-0202-0
5. | Ilocobue st yuurtenss XMMUU 1o TuiaHupoBanuio B 8-9 knaccax. ['abpuensu O.C., 2003 r.
M: ”BJIUK u K”
6. | Ceuranpko M.B. Hecrannaprhsle 3aiaun o xumud. — M.: MUPOC, 1994.
7. | denepanbHBli TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIN CcTaHAapT o0OIEero oOpa3oBaHMUS:
npoekT. — M.: IIpocBemienue, 2008. — (CtangapThl BTOPOTO MOKOJICHUS).
8. | Wrpemmuep I'.1., Xoxnoa A.M. MeTonuka pemieHus pacueTHBIX 3a7a4 1o XuMuu: 8-11ki1.:
[Toco6ue mst yamrens.- M.: Ilpocsemenne, 2000. — 207c. — ISBN 5-09-009740-2.
JlutepaTypa s yyamuxcst
9. | A.A Kymnapes 3aauu 110 XUMUU AJIs CTApUISKIACCHUKOB U abutypuentoB. M: [llkona-
npecc, 2012— 95 c: ISBN 5-9219-0065-6
10. | byapymxkaxk I1.C. 3agaun no xumuu. [locobue g yunrens u yqanmxes. — M.: Mup, 1989.
11. | H.Ky3bemenko 2400 3agad mo xumu# Ji1st IKOJIBHUKOB. M: Jlpoda, 2013
12. | [Tocobue «CaMOyuuTeNb MO PElIeHUI0 XUMHUeckux 3amau» aBTop A.C. EropoBbiM, u3a-Bo
«DEHUKC»
13. | Iotanos B.M., UeptkoB N.H. Ctpoenue oprannueckux seuiects: [locobue mis yuammxces 10 k. —

3-e u3n. — M.: IIpoceemenue, 1980. — 144 c.

HNHTepHeT-pecypcebl.

14. | http://www.college.ru

15. | http://www.school.edu.ru
16. | http://www.1september.ru
17. | http://www.chem.msu.su

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE

Texnuveckue cpeacTea o0y4eHusl.

18. | HoyrbOyxk
19. | MynbTUMeuitHbII IPOEKTOp
20. | IlpunTep
21. | Okpan
Taoauubl
22. | llepuoguueckast cucteMa XxuMuueckux sinemenToB JI.M.Menneneena
23. | DNeKTpOXMMHUYECKHH Psii HAPSHKEHUH METaJIJIOB
24. | Tabauiia pacCTBOPUMOCTH KHCIIOT, OCHOBAaHHM, COJICH
IIpudops! 1 JabopaTopHOe 000pyAOBaAHHE
25. | Anmapar Kunma
26. | Anmapar Juisi TUCTHILISIIIUU BOJIBI
27. | MepHble cTaKaHbl



http://www.college.ru/
http://www.school.edu.ru/
http://www.1september.ru/
http://www.chem.msu.su/

28. | CrekissHHBIE KOIOBI

29. | CtexystHHBIE TPOOUPKHI

30. | CruproBku

31. | JlabopaTopHOe 000pyI0BaHUE

PeakTuBbI

32. | HaGop peakTnBOB [isi IPOBEICHHS 1a60OPATOPHBIX M IPAKTHICCKHX PaboT







