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Nudopmanunonnas kapra oOpa3oBaTe/ibHOH NPOrPaAMMBbI

Yupexaenue

MAOY «COLI Ne 7»

Ha3BaHue nporpamMmbl

«3aHuMaTeNIbHAsT XUMUSD)

Hean

Leab nporpammsl — siBiisgeTcs GOpMUPOBAHUE Y YUAIIUXCS TITY-
OOKOT0 M YCTOMYMBOr0O MHTEpECa K MUPY BEIIECTB M XUMUYECKUX Tpe-
BpallleHUl, MpuoOpeTeHne HEeOOXOIUMBIX MPAKTUYECKHMX YMEHUU u
HaBBIKOB T10 JIA00OPATOPHON TEXHMKE;CO3aHNUE YCIOBHM ISl PAaCKphI-
TUSL POJIM XMMHUHU KaK MHTETPUPYIOIIEH HAYKH €CTECTBEHHOIO IIMKIIA,
HMEIOLIEN OIPOMHOE IPUKIIATHOE U BaJI€OJIOrMYECKOE 3HAYCHHE.

IInanupyemMble pe3ybTaThl
OCBOEHHA Kypca

B pesynbrare mpoxokIeHUS MPOrpaMMHOTO MaTepuana, ydarluics
HUMEET npedcmaenenue o:
— O MPUKJIAIHOM HANIPaBICHHOCTH XUMUHU;
— HEOOXOIMMOCTU COXPAaHEHHS CBOETO 370POBbs U 37J0POBbs Oy-
JYLIETro MOKOJICHHUS;
— 0 BEHIECTBAX M MX BIUSHUS HA OPTaHU3M YEJIOBEKA,
— 0 XMMHYECKHUX NpodeccHsix.

VYyamuecs 10KHBI 3HAMD !
— IlpaBuna 6e3omacHOCTH PabOTHI B JIAOOPATOPUU U OOpaIeHus
C BELICCTBAMU;
— IIpaBuna cOopku u paboThI 1a00PATOPHBIX TPUOOPOB;
— Ormpenenenne Macchl 1 00beMa BEILIECTB;
— IlIpaBuia 5KOHOMHOTO pacxojia TOPIOYEro U PEaKTHBOB
— Heo0xoaumMocTh yMepeHHOTO ynoTpeOIeHus: BUTAMUHOB, Oell-
KOB, )KUPOB U YIJIEBOJOB JUISl 3/10pOBOr0 00pa3a »KU3HU yelno-
BEKa;
— [IlaryOHOe BiMsIHME NMHBa, HEKOTOPHIX MHUIIEBBIX T00ABOK Ha
3JI0pOBbE YETIOBEKA;
— KauecTtBeHHBIE peakuy Ha OCIKH, YTIIEBOIBL;
— Croco0sl pelieHust HeCTaHIapPTHBIX 3a/1a4

Vyammecs JOJIKHBI yMemb.

— Ormpenensars 1eb, BBLAETATh 0OBEKT MCCIEOBAaHUs, OBJIAJETh
croco0amMM perucTpanuy MolydeHHoW uHpopmanuu, ee odpa-
00TKH U 0(POPMIIEHUS;

— Tlonp3oBaThcsi MHPOPMAIMOHHBIME HCTOYHHUKAMHU: CIPABOYHU-
kamu, lHTepHeT, yueOHO muTepaTypoil.

— OcylecTBIATH J1aOOPATOPHBINA IKCIIEPUMEHT, COOII01asi TEXHUKY
0€30IMacCHOCTH;

— paboTaTh CO CTEKJIOM M PE3UHOBBIMU NMPOOKAMU MPU MPUTOTOB-
JICHUH PUOOPOB ISl IPOBEJIEHUS OTIBITOB;

— OCYLIECTBISITh KPUCTAJIM3ALINIO, BHICYIIIMBAHUE, BhIIapUBAHUE,
ONPEAEIATh INIOTHOCTh UCCIIEAYEMBIX BELIECTB;

— Onpenenarby KaueCTBEHHBIM COCTaB, a TaK)Ke HKCIIEPUMEHTAIBLHO
JIOKa3bIBaTh (U3NYECKHE U XUMUYECKHE CBOMCTBA HCCIENYEMBIX
BELIECTB;

— Tlonmy4aTh pacTBOpHI C 3aJJaHHOW MAacCOBOW OJEH W MOJISIPHOMN
KOHIIEHTpaluel, paboTaTh C pacTBOpaMH pa3IUYHbBIX BELECTB;

— Haxogute npobiemMy 1 BapuaHThI €€ peleHHS;




— PabGotaTh B COTPYIHHUYECTBE C WICHAMH TPYIIIbI, HAXOAUTh U
WCIPABIIATH OIMIMOKK B padOTe APYTrUX YIACTHUKOB I'PYIIIIGI;

— YBepeHHO nepKaTh ce0si BO BpeMsl BBICTYIUICHUS, HCIIOJIb30BATh
pa3J'II/I'-IHbIe CpGI[CTBa HarJisifHOCTHU HpI/I BBICTYHJ'IGHI/II/I.

— BecTu amcKyccuio, OTCTaWBaTh CBOIO TOYKY 3PCHHS, HAWTH
KOMITPOMHCC;

— TIpoBoaUTH COIONMPOC HACENCHHS: COCTABISATH BOIMPOCHI, YMETh
00IIaThCA.

Yyamuecs qOIKHBI 61a0enb.

— HaBeikamu 00paboTky moydeHHOUW MHPOpPMAUK U 0HOPMIIATH
ee B BUJe coobmeHus, pedepara WM KOMIBIOTEPHON Mpe3eHTa-
U
— HaBblkamu 3KCHIEPUMEHTATIBHOTO MPOBEACHUS XUMHUYECKOTO aHa-
Tu3a.

MOHHTOPHHT Pe3y/IbTaTOB BBIMOJHEHHS IIeJed M 3agad Ipo-
"paMMBI TIpEATIOoNaraeT HaONIOJIEHHE 3a JIESTEIbHOCTHIO YYalllUXcs Ha
ypOKax, OTCIIC)KMBAHHE KOJIMYECTBA yYAIMXCS, 3aHMMAIOIIUXCS HCCIIe-
MOBATEIBCKON M MPOEKTHOM JIESATEIBHOCTBIO U €€ Pe3yIbTaTUBHOCTH.

Hal'[paB.]IeHHOCTI)

EcrecTBeHHO — Hay4yHas

YPpoOBeHb 0CBOEHMS

Craprossiii — 1 rog

IIpoxo/KUTEIBLHOCTH 0CBOE-
HUSA

1 rog
36 yaca B roJ, |1 pa3a B HelIEIIO

Bo3pact o0yuarommxcs

[IporpamMma MoskeT OBITh peanr3oBaHa sl PA3HOBO3PACTHBIX TPYIII
14-16 ner

®opma opranu3anuu oopa-
30BaTeJILHOIO Npouecca

I'pynmnosast, no 15 uen B rpynne

Pa3nea 1. KoMmiiekc 0CHOBHBIX XapaKTePHCTHK 00pa3oBaHus

1.1. IToscHUTEIBLHAA 3aAINCKA

JononuurensHas oOmieoOpazoBaTenbHas 00IIepa3BUBaOIIas MporpaMMma «3aHUMAaTe/Ib-
Hasl XUMHS» eCTeCTBEHHOHAYYHOIl HANpaBJIEHHOCTH (CTAPTOBBIH YpPOBeHb) pa3paboTaHa Ha
OCHOBE HOPMATHBHO-NIPABOBBIX TI0KYMEHTOB!
o @enepanbHoro 3akoHa PO ot 29.12.2012 r. Ne273 «O6 oOpa3oBanuu B PDy;

ITpuka3 MunucrepctBa npocsenieHus PO ot 9 HosOps 2018 r. N 196 “O0 yrBepxaeHUH
[Topsiaka opraHu3ali U OCYIIECTBIECHUS 00pa30BaTENbHOW NEATETBHOCTH MO JOMOJIHU-
TeJIbHBIM 0011e00pa30BaTEeIbHBIM MTPOrpaMMam”;

«CaHuTapHO-3MHJIEMHOJIOTUYECKUX TPEOOBaHUH K YCTPOHCTBY, COAECPKAHUIO U OpraHu3a-
UM pexrMa paboThl 00pa30BaTEIbHBIX OpraHW3aLUN JOMOJHUTEIBHOTO 00pa3oBaHUs Je-
Tel», YTBEP)KIACHHBIX MOCTAHOBJIEHHEM [ JIaBHOIO rocylapCTBEHHOI'O CAaHUTApHOTO Bpaya
P® ot 4 uronsa 2014 roma Ne 41;

Konuenmuu pa3Butus JTONOJHUTEIBHOTO 00pa30BaHUS, YTBEPKIACHHON  pacHopsiKeHHEM
[IpaBurensctBa PO ot 04.09.2014 Ne 1726-p;

MeTtoanyeckix peKoOMeHJalMi Mo pa3paboTKe JOMOIHUTENBHBIX 00Iepa3BUBAOLINX TPO-
rpamMm B MockoBckoit o6actu (mucsmo ot 24.03.2016 r. Ne 3597/21);

[TpumepHbIX TpeOOBaHMI K MporpamMmaM JOMOJHUTENbHOrO oOpa3oBanus neteit (IIpumio-
JKEHUe K NMUCcbMy JlemapTaMeHTa MOJIOAEKHOM IMOJUTUKH, BOCIIUTAHUS U COLUAIIbHOM I101-
JepKKH aeTeit MunnucTepeTBa oOpasoBanus u Hayku PD ot 11.12. 2006 Ne06-1844);
Ycraa MAOY «COII Ne 7» r KpacHokameHcka 3abaiikainbcKoro Kpas;



XuMus — Hay4dHasl JUCIHUIUIMHA, PA3BUBAOINAs YMEHUE JTIOTUYECKU MBICIIUTh, BUJIETh KOJHU-
YECTBEHHYIO CTOPOHY IpeaMeTa (BEIIECTBA) U SBJICHHUM, JIeTIaTh BBIBOABI U 00001meHus. OcoOeHHO-
CTBIO JJAHHOW MIPOTPAMMBI SIBJISIETCS TO, YTO B HEM OCYIIECTBIISIETCS MPOTICIEBTUYECKAS TIOITOTOBKA
JUIS U3yYCHHUS XUMUHU B TIEPCIICKTUBE HA MOBBIIICHHOM WM YrIIyOJIEHHOM YPOBHSIX, BOBMOKHOCTh
MMO3HAKOMUTHCS C BBOJHBIMU Pa3jieliaMu; 00y4YarolIuecs, KOTOPhIC MPOSIBIIIA MOBBIIICHHBINA MHTE-
pec K TeM WJIA MHBIM TeMaM, MOTYT IPH TOMOIIY WHAWBUAYAILHOW y4eOHO-HUCCIICA0BATEIILCKOM
paboThI 03HAKOMHTHCS C MATEPUAIIOM, KOTOPBII BOOOIIE HE N3Yy4aeTCsl B IIKOJIBLHON MPOrpaMMe.

[TporpamMMy OTIIMYAET M ICTETUYCCKUN ACIIEKT, YPE3BBIYAMHO BAXKHBIN JUIsI HOpMUpOBaHUS
WHTEJUIEKTYaJIbHOTO TIOTEHI[MANAa OOYYAIOIIUXCS, Pa3BUTHS HMX MO3HABATECIbHBIX HHTEPECOB H
TBOPYECKON aKTUBHOCTH, IMOCKOJBKY TPAMOTHO TOCTABICHHBIE XUMHUECKUE IKCIICPUMEHTHI MOTYT
OBITh OIICHEHBI U C ICTETUYECKOW TOYKU 3peHus. OO0 3TOM TOBOPAT, HAMPUMEP, UCTOPUUCCKUE
Ha3BaHUs YKCIEPUMEHTOB: «epeBo FOnmuTepay, «30J0TOH TOKIb», «Ip03a B IMPOOUPKEY, «3UMHUN
cam»y, «BYJIKaH Ha CcToie» ®W T. J. B comepkaHuu TporpaMMbl OTpakeHa HWCTOPUS XH-
MHH ¥ OHOTpaduu BETUKUX YYEHBIX, C JICSITEILHOCTHIO KOTOPHIX CBSI3aHBI T€ WU
WHBIC OTKPBITHSL. Ha 3aHATHSIX MIPOKO UCITOJTb3YETCS HATJISITHBIHI Marepua, BO3MOYKHO-
CTH HOBBIX HMH(OPMAIMOHHBIX TEXHOJIOTUI M TEXHUYECKHX CPENICTB OOYUYCHUS B TIOKa3e (parMeHTOB
WCTOPUH CTAaHOBJICHUS U Pa3BUTHS XUMHH Kak Hayku. CoJiepkaHue 3aHSITUN HAIPaBJICHO HA OCBOCHHE
XUMHYECKOW TEPMHHOJIOTUH, KOTOpasi UCIIOIB3YETCsl JIJIsl PEIICHUs] 3aHMMATENIbHBIX 33124, KOTOpPbIC
BITOCJICJICTBUM TIOMOTYT peOsSTaM MPHUHUMATh Y4acTHe B WTPax, KOHKypcax, OJMMMITHanax. JlaHHBIHI
KypC OCYLIECCTBIISIET Y4EOHO-TIPAKTUYECKOE 3HAKOMCTBO CO MHOTHMH pa3JiellaMyd XUMHUH, YIOBJICTBOPSI-
€T IMO3HABATENIbHBIA WHTEpEC K MpoOJieMaM JaHHOW TOYHOW HAYKH, Pa3BHBAeT KPYrosop, yriryoiser
3HAHUS B JIAHHOW HAyYHOW TUCIUILIMHE.

HoBu3Ha 3aKi1toyaeTcsi B TOM, YTO MHOTHE BOIIPOCHI XUMHUU HEPa3pBIBHO CBSI3aHBI ¢ (QU3H-
KO, OMOJIOTHEH M DKOJIOTHEH, U 00pa30BaHHOMY YEJIOBEKY, YeM Obl OH HE 3aHUMAJICS B OyaylleMm,
MOJIE3HO UX 3HATh. [l03TOMY B TaHHON 00pa30BaTEILHON MIPOTPAMME PEATH3YETCS CHHTEeTHYEeCKH
MOJIX0/1 K ECTECTBEHHOHAYYHOMY O00pa30BaHHIO, KOTOPBII MO3BOJISIET, C OJHOW CTOPOHBI, cHhopMHu-
POBaTh IEIIOCTHOE TPEICTABICHUE O MUPE, a, C IPYTOi CTOPOHBI, 00JIETYNTh TOHUMAHHUE CIIOKHBIX
XUMHUYECKHUX MPoOIIeM.

IMexarornyeckas mesecoodpa3sHocThb. Kak M3BeCTHO, XMMHUSI CUYMTAETCS B IIKOJIC OJTHUM H3
CaMbIX CIOKHBIX MPEIMETOB U BBI3BIBAET Y MHOTHX IIKOJHHUKOB HEIOTIOHUMAaHUE W HEMPUSIITHE C
MIEpPBOTo rojia 00yyeHusl.

Cpenu mpUYMH TaKOTO BOCIPHUATHS MPEAMETa MOXKHO Ha3BaTh HEOMPaBIAHHO OOIBIION
00BEM U IKIIEKTHYHOCTh Y4eOHOT0 MaTeprala B IIKOJIBHBIX MPOTrpaMMax, a TaKKe HEAOCTATOUHYIO
MOTHBHUPOBAHHOCTb JETeH K U3yYCHUIO XUMUHU.

Jlannas oOpa3oBarenbHasi MporpaMmMa OpHEHTUPOBAHA HA TO, YTOOBI HHTEPEC K XMMHUHU BO3-
HUK U 3aKpenuics 01aroaaps UCMOIb30BaHUIO B O0YYEHUH UCCIIEI0BATEIBCKOTIO MOAX0/a, TP KO-
TOPOM JIETH TIOCTHTAIOT MPEAMET XUMHH 4epe3 cOOCTBeHHOe ydueOHoe uccienoBanue. Takoi mo-
X0/l TI03BOJISIET OOYYAIOITUMCS HE TOJIbKO OCBOUTH MOHSATHIHBIN armapar ¥ 3allOMHUTh HEKOTOPHIS
BaKHBIC ()aKTHI, HO M IMOJYYUTh HABBIKH MPOBEJICHUS CAaMOCTOSITESILHOTO HCCIEIOBAHMS, KOTOPHIC
MOTYT OBITh MOJIE3HBI JIJIS TOCIEAYIOIEH caMopeann3auu B J1t000i qpyroit obnactu yueOHOH U B
OynytmieM nmpodecCHOHATBHOM eI TEIbHOCTH.

Hcxons u3 Takoro mojaxoja, B EHTP 0O0y4eHUs MO JaHHOW MporpaMMe CTaBsITCS pa3BUTHE
€CTeCTBEHHOHAYYHOTO MHPOBO33PEHUS M OBIIAJICHUE MCCIETOBAHUEM KaK METOJOM HAy4HOTO IO-
3HaHud. [1o3ToMy Ha 3aHATUAX OONBIIOE BHUMAaHHUE OTBOJUTCS MPAKTUYECKUM pabOTaM pa3HBIX
BUJIOB, TPUYEM 3HAUUTEIFHOE BPEMsl YACTSETCS MPOBEICHUIO CAMOCTOSITETIHHBIX HCCIIEJOBAHUH IO
BBIOpaHHBIM TeMaM. HachIIEHHOCTh HAYabHOTO TIEPUOA U3YUEHUSI XUMUHU JEMOHCTPAIIMOHHBIMU
OTIBITAMH CTUMYJIUPYET UHTEPEC K XHMHH U )KeJIaHUE U3ydaTh 3Ty HAYKY.

[TporpaMMma BBICTpOEHA TaK, YTO B JajbHEHIIEeM BHUMAaHHE J€Tel HA 3aHATUSX HAIpPaBIEHO
Ha BBINTOJIHEHHE OMBITA, H3yYeHHE, HAOIr0IeHNEe M (PUKCAIHIO €T0 Pe3yJIbTaTOB BO BCEX MOIPOOHO-
cTsax. B aTom ciydae mpuéMbl U ACHCTBHS BOCIIPHHUMAIOTCS OOYYArOIIMMIUCS HE KaK BOJIICOHBIC
MaHHITYISIUY, a KaK 3aHUMaTellbHAs HEOOXOIUMOCTh, 0€3 KOTOPOW HEBO3MOXKHO OCYIICCTBUTH
CTOJIb TIPUBIIEKATEIBHBIE IJIS1 HUX XUMHUYECKUE TIPEBPAIICHUS.



OTiaM4uTeIbHOI 0CO0CHHOCTHIO MPOrPaMMbl «3aHUMATENbHASI XUMUS» ABISETCS TO, YTO
JaHHasi IporpaMMa MMEeT €CTeCTBEHHOHAYUYHYIO HAPaBICHHOCTh C AJIEMEHTaMH XYA0XKECTBEHHO-
ACTETUYECKOI HAIPaBIEHHOCTEH, TaK KaK 3HAKOMUT C UCTOPUUYECKUMU acleKTaMH CTAaHOBJICHUS U
pa3BUTHA XMMHH, a TaK)K€ Pa3BUBAET MOCPEICTBOM IpEAMETa XHUMHH ICTETHUYECKOE BOCIPHUITHE
OKPY’KaIOIlIEr0 MHUpa, YTO UIPAET BAXXHYIO POJIb B MOBBIIIEHUN BHYTPEHHEH MOTHMBALIUU K OCBOE-
HUIO TOTO MpeaMeTa 1 GOpMUPOBAHUH OOIIEH KyJIbTYphl 00y4YarOIINXCS.

Anpecat nporpammbl. [Iporpamma opueHTHpOBaHa Ha Bo3pacT oOywaronuxcs 14-17 ner.
Jliia 0OydeHus MPUHUMAIOTCS BCE YKENAaoIllKe, YTO 1aeT BO3MOXKHOCTh 3aHHUMAThCs C pa3HOOOpas-
HBIMU KaTErOpHUsIMU JCTEH: OAapeHHBIMHU, I€TbMH U3 TPYII COLMAIBLHOTO PUCKA, IETHbMU U3 CEMEH
C HU3KHUM COIIMAJIbHO-DKOHOMHYECKHUM cTatycoMm, a Takxke aetu ¢ OB3. Ilpu pa3paboTke maHHOM
MPOrpaMMbl YYUTHIBAJIUCH BO3PACTHBIE MCUXOJIOTMYECKHE OCOOCHHOCTH JETel JaHHOTO BO3pacTa,
ncuxoduznyeckre 0COOEHHOCTH pa3BUTHS U 00pa3zoBaTelibHbIe MoTpeOHOoCcTH Aetei ¢ OB3.

®opma 00yueHHUsI — OYHasi, ayAUTOPHbIE, BHEAYIUTOPHBIE (IKCKYPCHM, MPAKTUUECKUE pa-
0O0TBI), TEOPETUYECKUE U MPAKTUYECKUE 3aHATHSI.

®opma opraHu3anuM 3aHATHI. B mporpamme >QQeKTHBHO codYeTaroTcs WHAWBUAYab-
HbI€, TPYMIIOBLIE U KOJUIEKTUBHBIE ()OPMBI paOOTHI.

O0beM M CPOK OCBOEHHS POTrPAMMBbI, PesKUM 3aHATHH. [Ipo10IKUTENBHOCTh YyUEOHOTO
roga — 34 yueOHBIX Helenu, Harpy3ka 1 yac B Hepento (Bcero 34 yaca B Tof). 3aHATHS TPOBOASATCS
C IOCTOSTHHOW CMEHOM JESATEIbHOCTH.

[IpoucxoauT yriyOlieHHEe MOJNYYEHHBIX 3HAHWM MO XMMHH C aKIEHTOM Ha IOJTy4YeHHE
HABBIKOB CaMOCTOSITEIIPHON MCCIIEI0BATEIbCKOM paboThl. DopMa 3aHATUI MpeaycMaTpUBaeT cove-
TaHUE TEOPETUYECKOM YacTH C MOCIEAYyIoIIeld MPaKTUYECKO MPOBEPKOM M 3aKperieHHEeM MOIy-
YEHHbIX 3HAaHUM MTyTEM ITPOBEICHUS Pa3JINYHBIX ONBITOB Ha 0a3e XMMHUECKOH J1abopaToOpHuHu.

Cpok peanu3zauuu nporpammsl-1 ro.

1.2. llenu 1 32124 POTrPaMMBbI

Leap nporpaMmmsbl — sBIsieTcsl GOPMUPOBAHUE Y YUAIUXCS TIIYOOKOTO M YCTOWYH-
BOT'0 MHTEpECca K MUPY BEIIECTB U XUMUYECKUX NIPEBPAILICHUM, TPHOOpETEHNE HEOOXOIMMBIX
MPAKTUYECKUX YMEHH U HABBIKOB MO JIA0OpaTOPHOW TEXHHKE;CO3/IaHHEe YCIOBUHM AJs pac-
KPBITUSI POJTU XUMHUH KaK MHTETPUPYIOIIEH HAyKH €CTECTBEHHOTO IMKJIA, UMEIOIIEH OrpoMm-
HO€ NPUKJIAJHOE U BAJICOJIOTUYECKOE 3HAUCHUE.

3agauu:

Oo0yuarwmmue:

[ AaTb NpCACTABJICHUC 00 OCHOBHBIX MOHSTHSIX HeOpraHquCKOP’I XUMHUHU — aTo-
Max, HOHaX U MOJICKYJax; O Knaccmi)m(aunn HCOPTaHNUYCCKUX COGI[I/IHGHI/II\/JI Ha KHUCJIIOTHI,
OCHOBAHUA U COJIH,

O 00y4YUTh OCHOBaM MPAKTUYECKONW XUMUU: aHAINU3Y U CUHTE3Y;
O HAy4YUTh NPUHIUIIAM U METOJIMKE NPOBEICHNUS UCCIIE0BATEIbCKON paboThI;
O 0o0y4nuTh paboTe ¢ XMMHYECKHMMM pEaKTHBAMU M NpuOOpamMu, MPOBEACHHIO

MPOCTEHIINX JIaOOpaTOPHBIX OINEpallMii: HarpeB, MEPEroHKa, dSKCTpakuus, GUIbTpOBaHHE,
B3BELINBAHUE U T.1.;

0 03HAKOMHTH C IPOUCXOKJIECHUEM U PA3BUTHEM XHUMHUHU, UICTOPHUEN MPOUCXOXKIE-
HUSI XUMUYECKUX CUMBOJIOB, TEPMUHOB, TOHSITHIA;

0 MMO3HAKOMHTH CO CTAPUHHBIMHU 3KCIIEPUMEHTAMU;

U HAYyYUTh CAMOCTOSTEIHLHO HaMedaThb 3a/lady, CTaBUTh JKCIEPUMEHT U O0OBsC-
HATH €r0 Pe3yJbTar.

U MOJTOTOBUTH K M3YUEHUIO XUMHH Ha TIOBBIIIICHHOM WJIH YTITYOJIEHHOM YPOBHE.

Pa3BuBaromue:

0 Pa3BUTh HAOJIOIATETLHOCTh M MCCIIEIOBATEIBLCKHN HMHTEPEC K MPUPOTHBIM SBICHHSM;

0 Pa3BUTh Y 00YJAIONMINXCSl UHTEPEC K MMO3HAHMIO, K TTPOBEICHHUIO CAMOCTOSITEb-
HBIX HUCCIICJOBAHMIA;

U pa3BUTh aKKypaTHOCTh, BHUMATEIHLHOCTh, CTPOTOCTh B COOIIIO/IEHUU TpeOoBa-

HHUM TEXHUKH 0€30I1aCHOCTH,



O BbIpa0OTaTh NEPBOHAYAILHBIE HABBIKK PA0OTHI CO CHEIHAIbHOM TUTEpaTypoOii;

0 chopMuUpOBaTh M Pa3BUTH IMOJOKUTEILHYI0O MOTHBALIUIO K JTajbHEHIIEMY H3Y-
YEHUIO €CTECTBEHHBIX HAYK;

0 Pa3BUTH MO3HABATENBHYIO U TBOPUYECKYIO AKTUBHOCTB;

0 Pa3BUTh ICTETUYECKOE BOCTIIPUATHE CTPYKTYPHI, GOPMYII XUMHUECKUX dIICMEH-
TOB, pE3yJIbTaTa COOCTBEHHOU JEATCILHOCTH.

BocnurarennHbIe:

0 BOCITMTATh KOJIJICKTHBU3M;

0 BOCIIMTATh MPABUIbHBIN NOAXO/ K OpraHu3alii CBOETO JOCYTa;

0 BOCITUTaTh YOEXKJIEHHOCTh B MO3HABAEMOCTH OKPYKAIOIIErO0 MHUpa U HEo0X0-

JUMOCTH 3KOJIOTMYCCKH I'PpaMOTHOI'O OTHOLICHUA K CPEIC oburanus.

1.3. Conep:kanue nporpaMmbl
VYueOHsIii mian (36 4acoB)

Nen/n [Ha3Baume pa3ieioB u Tem KoauyecTBo yacoB DopMbI aTTEeCTALUHI
Teopus Il'lpaKTmca IBcero

1 Beegenue B nporpammy |1 1 2 Y cTHBII onpoc

1.1 CobecenoBanue ¢ AeTbMH. (1 1 2 Y cTHBIN omIpoc
BBogHoe 3aHsaTHE.

2 IIpenmer xumuu 2 3 5

2.1 [TonsTus: arom, Moneky- (1 1 2 XUMUYECKUAIN TUKTAHT
J1a, SJIEMEHT

2.2 Ousnueckue u xumude- [1 1 2 Pemienne TpeHUPOBOU-
CKHUE SIBIICHUS HBIX YIPaKHEHUN

2.3 Uucteie BemecTtBa u cme- |1 1 2 Pemienne TpeHUPOBOU-
cu. Paznienenue cmecent HbIX YIIPAKHEHUI

2.4 3akoH coxpaHeHMs Macchl |1 1 2 Y cTHBIN onpoc

3 XuMHnyeckue peakuuu |2 1 3

3.1 [TonsiTue o xumuyeckoMm |1 1 2 BoinonHeHue  MpakTH-
B3aUMOJICUCTBUU UeCKUX 3aJaHui
BEIIECTB

3.2 [Mpunune! rpaguyeckoro |1 - 1 Pemenne TpeHHpPOBOU-
0TOOpaXXKeHUs HBIX yIpaKHEHUN
peaxkuuii

4 CoBpemennoe Jabopa- (1 1 2 TecTtupoBanue
TOPHOE 000PYI0BaAHME

5 Pabora ¢ razamu 1 2 3

5.1 PazButne xumuu. OmnbiTh |1 - 1 'Y cTHBIN onpoc
JIx. Ilpuctin,
K.-B. Illeene

5.2 Bonopon, xucnopon wu (1 2 3 PerieHne nmpakTHUYECKUX
aMMHaK 3aanuin

6 Hcropusi xumuu. 1 3 4 TectupoBanme
JTanbl B HM3y4YeHHMH ra-
30B H PAaCTBOPOB

7 PaGora c¢ pacrBopamm. {4 A 8
Bopa

7.1 [TonsTust: pactBop U pac- (1 1 2 Y cTHBII onpoc
TBOPEHUE

7.2 Kpucrannsl 1 1 2 Y cTHBIN onpoc




7.3

III€moun 1 KUCIOTHI

Pewienne TpeHUPOBOU-
HBIX YIPaKHEHUN

7.4 Comu Pemienne TpeHUPOBOU-
HBIX YIPAKHEHUI

8 Metayibl M X coelMHe-
HHS

8.1 Meraiuiel U1 UX COEIUHE- Y cTHBIN onpoc
HUSI — CTOUKHUE U
aKTUBHBIE, TBEpPABIE U
MSITKHE, IParoIlicHHBIE

8.2 Mertaiisl OCHOBHBIX Pemenne npakTuyecKux
rpyn BaaHuid

8.3 Mertaiisl 1100OYHBIX Pemenne npakTuyecKux
rpyIII 3a1aHUN

9 DJIEKTPOXHUMMUSA

9.1 lanpBaHnYeCcKre 3JIEMEH- 'Y cTHBIN onpoc
THI

9.2 YcrpoiicTBo OaTtapeiiku Y cTHBII onpoc

9.3 Koppo3ust MeTaios. BrimomHeHUE — MPaKTH-
3aiuTa OT KOPPO3HUH YeCKUX 3aJaHui

10 Keaezo. CpoiicTBa Ke-
Jjie3a

10.1 OcobenHocTH Kene3a u BrirmoaHeHUE TPEHUPO-
COCIMHEHM JKele3a. BOYHBIX yIPaXHEHUI
Maruerusm

10.2 Peakuuu coenuHeHuii xe- BoinonHeHue  MpakTH-
Je3a. XuMH4ecKast UECKUX 3aJIaHUI
paayra

11 Hewmeranbl

111 Cepa u ¢pochop — Tunuy- BeinonHeHne  mpakTu-
HBIC MTPEJICTABUTEIH YECKHX 3aaHUH
HEMETAIIJIOB

11.2 [amorensl. CxoactBo U [TectupoBanue
paznuuus

11.3 OKHCIUTENBHO- BrinosiHeHue
BOCCTAaHOBUTENBHBIE  pe- MTPAKTUIECKIX
aKIMH B BaaHui
OBITY U B JabopaTopuu

12 I'eneTnyeckasi cBsI3b He-
OpPraHUYecKuxX
COeIMHEeHU

12.1 MHuoroob6pa3ue  Heopra- Pemmenne TpeHM-
HUYECKUX XUMHUYECKUX [POBOYHBIX
BEIIIECTB U PEAKIIMI YIIPA)KHEHHM

12.2 Oxkcuapl METanIoB U He- BrimosnHeHuEe
METaJIOB [TPAKTUICCKIX

BaJaHui

13 Mmuorooopa3ue opraHm-
YyeCcKHX COeIUHEeHu !

131 MHoroo0pa3ue coeauHe- Y cTHBII onpoc

HUI yriepoja




13.2 Mororime BEIECTBa, (1 1 2 BrimmosHeHnE

Kpaxman u rirokosa Op- [TPAKTUICCKUX
TaHUYCCKHEC BCIICCTBA B 3aI[aHI/II71
MIPUPOJIC

15 IloaroroBka muccJexoBa- (1 1 2

TeJbCKOIl padoThl
yyacTue B KOH(pepeHuun

151 Br16op Temsl u moarortos- 1 - 1 Y cTHBIH onpoc
Ka HUCCIIeIOBATENbLCKON
paboThI

15.2 [TocTaHoBKa SKCIIEpUMEH- | 2 1 BrimonHeHne
Ta MPaKTUYCCKUX

BagaHun

16 HTorosoe 3ansitue 1 - 1 [TecTupoBanue

Hroro 10 24 34

Conep:xaHue Kypca 34 gaca.)

Pa3nen 1. Beenenue.

Tema 1.1. CobecenoBanue ¢ 1eTbMu. BBogHOE 3aHATHE.

BrisicHeHrEe UCXOHBIX MTPEACTABICHHM O IPEAMETE XUMUH U 00J1acTU €€ MPUMEHEHHUSI.

TexHuka 6e30macHOCTH. 3HAKOMCTBO C rpyImnoil. Pacckas o coaep:kaHuu mporpamMmbl Hep-
BOro Toa ooyuenus. [IpaBmia moBeneHus B 1a00paTOpUH.

Ilpakmuueckan uwacmo. TexHuka 0€30MaCHOCTH B pabOTe ¢ XMMHUYCCKHMH PEAKTHBAMH,
ANEKTpONpUOOpaMu U HarpeBaTeIbHbIMU IPUOOPaMHU.

Paspnean 2. [Ipeamer xumuu.

Tema 2.1. IlonsaTHSA: aTOM, MOJIEKYJIA, 3JIEMEHT.

[[TapocTepsxkHeBast Mo/eNb MOJIEKYIbl. BelectBa Bokpyr Hac. Bo3HMKHOBEHHE U pa3BUTHE
TEOPETUUECKUX Ipe/cTaBlieHuid o BemecTBe. CTuxun Apucrorens u aromuctuka Jlemokpura. Pas-
BUTHE aTOMUCTUYECKHUX IpejcTaBieHuid B Tpyaax P. boitnsg u JIx. [anbroHa. 3akoH MoCTOSHCTBA
COCTaBa BEIIECTB.

Ilpakmuueckaa uacmsp. 3HAKOMCTBO C KOJUICKIIMEM XHMMHUYECKHX BemiecTB. [loctpoeHue
MOJeJIe MOJIEKYJ Pa3HbIX BELIECTB.

Tema 2.2. ®usnyecKkue H XUMHYECKHE SIBJIEHUS.

SBnenus Gusndeckue u xumuueckue. ['openne ceun. MzydueHne peakiiuy ropeHusl.

Ilpakmuueckaa uwacmo. IlnaBnenue napaduna. M3roroBnenue cBeyn w3 napaduHa UIH
MbLIa. ATXUMHUS («30JI0TOM 10XKIb» U IUPHUTHI).

Tema 2.3. Uncrble BeecTBa 1 CMeCH.

[TpuponHbie cMecu — BO31lyX, HEQTh, MUHEpaJIbl. VI3ydeHne KOJUIeKIHA.

Ilpakmuueckas uacme. [1paBuna paboTsl ¢ Becamu. B3BemmBanue, IpUroToBiIeHHE cMecen
MeTajia ¥ HeMeTaa.

Pa3znenenue cmeceid.

OuncTKa BElecTB, MNepEeKPUCTATITHIALMS.

Ilpakmuueckasn wacmp. ONBITHI 110 pa3/I€JICHUIO CMECEH.

Tema 2.4. 3aK0H cOXpaHEeHHUs MACCHI.

XuMHYecKasi peakiys Kak OTpakeHHe 3aKOHA COXPAHEHHUs MacChl.

Ilpakmuueckan wacmyp. ITpurotosnenue cmecu Jlemepu.

Pa3nen 3. XuMnuyeckue peakuuu.

Tema 3.1. IlonsiTHe 0 XMMHMYECKOM B3aMMOJCHCTBHH BemecTB. [[pu3Haku XUMHUYECKUX
peaknuii. Habmonenne npu3HaKoB XMMUYECKON peaKIuy.

Tema 3.2. IlppHIUNBI rpa@uYecKOro 0TOOpakeHUs peakuuii. XMMUYECKUE YPaBHEHUS.



Ilpakmuueckaa yacmso. 1IpoBeeHre IPOCTEUIINX OIBITOB, BBIABICHUE U OIUCAHUE OCO-
OCHHOCTEH MPOTEeKaHUsI Pa3IMYHBIX PEAKIIHII.

Pa3nen 4. CoBpemenHoe 1abopaTopHoe 000py10BaHue.

[Tpunuumne! paboTel 000PYAOBAHUS XUMUYECKOM J1aOOpATOPUHU: MAarHUTHBIE MEIIAJIKU; BEChI
MeXaHUYeCKHe JIabopaToOpHbIe, TOPCUOHHBIC, AHATUTUYECKHE; BBITSHKHON mIKad; MydenbHas 1eds.

Ilpakmuueckan uacme. Vicnons3oBanue o0OpyIOBaHMS ISl MPOBENEHUS J1a0OPATOPHBIX
pabot. Pabota ¢ nenTpudyroi, MUKpOCKONIOM, MAarHUTHON MEIIATKOM.

Pa3gen 5. Padora ¢ razamu.

Tema 5.1. PazeuTne xumun. Onsitel k. [Ipuctiau, K.-B. Hleene.

«JlecHoii ra3z» U crocoObl «yIIydIlIEHUs» BO31yXa.

Ilpakmuueckasn yacmsp. Oubithl ¢ CO, 1 O,. TexHuka 6€30macHOCTH TPU padOTe C Ta3aMH.

Tema 5.2. Bogopoa, KHCJI0POJ, AMMHAK.

ITonsTe yncToThl raza. ['pemyunii ra3. IlnorHocTs rasa.

Ilpakmuueckaa yacmes. 1lonydenne Boaopoaa, KUCiIopoaa U ammuaka. M3mepenue miot-
HOCTH Ta3a.

Pa3nes 6. UcTopus Xumuu. ITanbl B M3y4YeHUHU ra30B U PacTBOPOB.

HcTopus Tpanchopmauuu npeacTaBaeHUl YUEHBIX O CTPYKType ra3000pa3HbIX BEILECTB U
Teopuu pacTBopoB. M3yuenue cocraBa Bozayxa. Otkpeitus /. Pesepdopna, A. JlaByasse u I'. Ka-
BeHaua. Pazsurue teopun ropenus. Onposepkenue teopun ¢iaorucrona. Teopuu pactBopoB C.
Appennyca u /1. I. Menneneesa.

Pa3znea 7. Pabora ¢ pactBopamu. Boaa.

Tema 7.1. IlousiTUS PAaCTBOP U paCcTBOpPEHME.

TBépuble, sxuakue, razoo0pasHbie pacTBopbl. Hachlmennblil pactBop. HenachoieHHslii pac-
1BOp. Ilepechiiennslit pactBop. PacTBOpUMOCTS.

Ilpakmuueckasn yacmp. IIpuUroToBieHUe pacTBOPOB U3  JKHUJKOIO CTEKJIA

«Heoprannyeckuii jgec — 3aralo4Hblid U IPEKPACHBIN.

Tema 7.2. Kpucrayisbl.

Kpucrannuzanus 13 nepechlllieHHbIX PacTBOPOB.

Ilpakmuueckaa uacmep. BoipamyBanue MOHOKPHUCTAIJIOB U3 HACHIIIIEHHOTO pacTBOpa.

[Tomrydaem U pucyeM KpUCTaJLIIbI pa3HO (POpPMBL.

Tema 7.3. I1l€1094H 1 KHCJIOTBI.

PactBops! menoueit u kucnot. Boga B dusuke, xumun u 6uonoruu. [Ipupoansie ocMoTH4e-
CKHE SIBJICHHUSI.

Ilpakmuueckaa uacmp. Y cTpaHeHUE )XECTKOCTH BOJIbI. DIEKTPOJIUTHI. Jucconuanus.

Tema 7.4. Coan.

Mmuoroo6pasue coineid. Conu BOKpYT Hac, UX peakiuu. Kpacota XUMHYECKUX peaKIui.

Ilpakmuueckaa uacmp. Kpucraniamzauus coiaeil U3 *KeIaTUHOBBIX MIIEHOK.

Pa3nen 8. MeTayuibl 1 X cOeIMHEHHUS.

Tema 8.1. MeTasjibl U1 UX COeIMHEHHS] — CTOHiKHe W aKTHBHbIE, TBEpPAbIe U MATKHE,
JAparoueHHbIe.

Merannst B Tabnuiie MenneneeBa. CTpoeHHne aToMa Ha TIPUMEpe aToMa MeTalia.

Ilpakmuueckaa uacmp. Pu3nvecKue U XUMHIECKUE CBOMCTBA METAJIOB.

Tema 8.2. MeTa/1bl OCHOBHBIX I'PYIII.

CBoiicTBa, CTPOEHUE aTOMA.

Ilpakmuueckan wacmsp. OnwiThl ¢ Sn u Al.

Tema 8.3. MeTa/uIbl NOOOYHBIX TPYIIL.

Mens, cepebpo, 3051010, ITMHK. CBONCTBA, CTPOCHUE aTOMA.

Ilpakmuueckaa wacms. Kakue metamisl ecth B jamne Hakanuadus (W, Mo, N). Iparo-
LleHHbIEe MeTaJlIbl. Beinenenue Au u Ag. «KaccueB nypmnyp». Beipamuanue MoHokpuctamioB Cu.
«/lepeBpsa» [Tapanensca u FOnurepa.

Pa3nen 9. Daexkrpoxumus.

Tema 9.1. 'anibBaHMYecKHE 3JIEMEHTHI.


http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

I/ICTOpI/I}I OTKPBITHA. Ilonstue o ranpBanuke. Cocras U MMPUHIUIIBI paGOTBI TaJbBaAaHUYCCKUX

DJICMCHTOB.

Ilpakmuueckaa uwacme. VI3ydenue coctaBa ¥ NpUHIMIA PaOOTHl PA3IMYHBIX AJIEMEHTOB

IIMTaHU.

Tema9.2. YerpoiicTBo 0aTapeiikmu.

Paznoxenune Boabl Ha BOAOPOI U KHCIOPO/I.

Ilpakmuueckasn yacms. OUBITH ¢ OaTapeiKkaMu.

Tema 9.3. Koppo3usi MeTa/u10B. 3a1IMTa OT KOPPO3UH.

[Ipu4uHBI ¥ TOCIEICTBHS KOPPO3UH METAJIIIOB. 3aliuTa OT KOPPO3HUH.

Ilpakmuueckaa uwacmp. ONBITHI 110 U3YYSHUIO KOPPO3UU METAINIOB U 3aILUTHI OT HEE.
Pa3znen 10. ’Kene3zo. CBoiicTBa Keye3a.

Tema 10.1. OcobeHHOCTH Kejie3a U COeAMHEHHIl Kejie3a. MarHeTrusm.

Kenesuniii Bek. XKene3o Bokpyr Hac. CTeneHn OKHUCIIeHUs Kene3a. [lonsiTue marnetTusma.
Ilpakmuueckas uacmo. KauecTBeHHBIC peakMU Ha MOHBI kene3a. [lomydenue nmupodop-

HOT0 XKCJIC3a. OHBITBI, ACMOHCTPUPYIOIINEC MArHCTU3M.

Tema 10.2. Peakuuu coequHeHuii :xesie3a. XuMH4ecKas pajayra.

Oco0eHHOCTH COETMHEHUH JKele3a U UX pPEeaKLUi.

Ilpakmuueckasa ywacmp. ONbITH 1O NOJTYYEHUIO PA3HOLBETHBIX COSIMHEHUH Kee3a.
XuMHUUecKas paayra ¥ XMuMHUECKui cBeTodop.

Pa3nes 11. Hemerasubl.

Tema 11.1. Cepa u ¢pochop — THNIHYHBIE TPEACTABUTEIN HEMETAJLIOB.

Coenunenus S u P. Xumudeckue cBoiicTBa coeguHeHuit S u P. AnmoTtpomnus.
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIC CBOKMCTBA COeMHEHUH cephl U (hocdopa.
Ilpakmuueckaa yacmo. PeiepBepku Kak  IpUMeEp TANMYHOM OKHUCIIMTEIBHO- BOC-

CTAaHOBHUTEJIbHOM pEaKuuu.

Tema 11.2. I'asorensl. CxoacTBa U pa3auyvus.
Hcropust OTKPBITHSL HEKOTOPBIX TaJIOT€HOB. ['aioreHsl — onacHble U NoJie3Hble. YeM maxHer

Mope? 3auem opraHuszmy noa?

OBP.

Ilpakmuueckaa ywacmp. ONBITHI 110 TOJYYEHHUIO TAJIOT€HOB.
Tema 11.3. OKHCIUTEIBbHO-BOCCTAHOBUTE/ILHBIE PeaKIMU B ObITY U B J1a0OpaTOpHU.

Ilpakmuueckan yacmp. BriBeieH1e NATEH U MOTy4Y€HUE KPAaCOK. XUMUYECKUE BYJIKAHBI.
Pa3nen 12. I'eneTnuyeckasi cBsI3b HEOPraHUYECKUX COeJUHEHMIA.

Tema 12.1. MHoroodpa3ne HeoOpraHu4eCKMX XUMHUYECKUX BelleCTB U peaKluid.

Konbua JIuzeranxra.

Ilpakmuueckaa wacmo. IIpoBeieHNEe CII0KHON LENU XUMUYECKUX PEAKIMM Il TOJTyYECHUS

koJjern JIuzeranra.

Tema 12.2. Oxkcuabl METAVIOB H HEMETAJJIOB.

Heopranunuecknii cunTes3. I'eHeTHUECKast CBSI3b HEOPTAaHUUYECKUX COEAMHEHU.
Ilpakmuueckaa wacmp. I[lonydeHue u CBOMCTBA OKCHUIOB.

Paznen 13. MHoroodpasue opranm4ecKux coeuHeHHH.

Tema 13.1. MHoroo0pa3ue coeqMHeHHH yriaepojaa.

Hedts, HedTsanble €K, Paspymenne miénok. [loBepxHocTHOE HaTshkeHHe. Bonpock! 3a-

I'PSI3HEHUS OKPYKAKOIIEH Cpebl.

HUCE.

Ilpakmuueckaa uacmyp. OnipefieieHHe TajloOreHONPOU3BOIHbIX.

I'openune caxapa. ITpoykTel nuTaHusl.

Tema 13.2. Mowiuue BemiecTna.

Mpruia. CHHTETHYECKHE MOIOIIME BEIIECTBA.

Ilpakmuueckasa padoma. VI3rotoBineHre Mbuia.

Tema 13.3. Kpaxmau u riioko3sa.

CrtpoeHnue, cocraB, ucnonp3oBanue. [IBeTHsie peaknuu. OnpeneneHue riaroko3bl. Cepedpe-



Ilpakmuueckan wacmp. KauecTBEHHbIE pEAKIIMM HA KpaxMaJi U [JII0KO3Y.

Tema 13.4. Oprannyeckue BeuecTsa B Ipupoje.

benxu, XKUPBI, YIIEeBOAbl, (EepPMEHTH, TOPMOHBI, BUTAMHUHBI U  MPOIYK-
ThI X IIPEBPALLECHUMN.

Ilpakmuueckan yacmsp. [TpocTbie ONBITHI C OPraHUYECKUMHU BEIIECTBAMH.

Pasznea 14. [loaroroBka uccieaoBaTebCKoii padoThl M yUyacTue B KOH(epeH N H.

Tema 14.1. Bb10op TeMbI M MOATOTOBKA MCCJIEI0BATEILCKON PadOThI.

O06o0menue npoieHHoro matepuana. Beioop temsl. Llenu u 3agaum paboThl, ATansl pado-
ThI HaJ Heil. OCcOOEHHOCTH UCTIONb30BaHus IHTEepHET.

Ilpakmuueckan wacme. Ilouck u paboTa ¢ TUTEPaTypOii MO TEME.

Tema 14.2. [locTaHOBKA 3KCIIEPUMEHTA.

MecTo u poJib SKCIIEpUMEHTa B UCCIIEI0BATENLCKOM padoTe. BbiBoibI 0 padoTe.

Ilpakmuueckan wacmep. ITpoBeeHNE SKCIIEPUMEHTA U AaHAJIU3 €TI0 PE3YJILTATOB.

Tema 14.3. YuacTre B KOH(pepeHIHH.

[TonroroBka qoKJIaja v MPE3EHTALUH.

Ilpakmuueckan uacms. Yuactue B kKoHpeperunu «[IOUCK», obcyxaeHune pe3ynbTaToB
KOH(EpPEHIIMH U BBICTYIUIEHUN 00y4YarouXcs.

Pasznea 15. UToroBoe 3ausitue.
Wtorosas nuarHoctuka. [lonBenenue uroros padboTel 3a yueOHbIN rox. Beibop unausuay-
QJIBHBIX TEM JJIS U3YYEHUS JIETOM.

1.4. Ilianupyemblie pe3yJbTaThl

IIporpamma ol0ecreynBaeT JOCTHKEHHUE CJIeAYIOIIHUX Pe3yJbTAaTOB OCBOCHUHU
NPOrpaMMbl 10TOJHUTEIbHOI0 00pa30BaHMsA:

JIMYHOCTHBIE:

[1 cpopMHPOBAaHHOCTh OTBETCTBEHHOTO OTHOILIEHHS K YYEHHIO, TOTOBHOCTh U CIO-
coOHOCTH, OOY4YaIOMIMXCS K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIUM K
00y4YeHMIO U MO3HAHMIO, BEIOOPY AaibHENIIero oopa3oBaHus Ha 6a3e OPUEHTHUPOBKU B MUpE
npodeccuil 1 MpodecCHOHATBHBIX MPEANOYTEHH, OCO3HAHHOMY MOCTPOEHUI0 WHIUBUIY-
aJIbHOM 00pa30BaTEIbHON TPACKTOPHH € YIETOM YCTOMUMBBIX MTO3HABATENbHBIX HHTEPECOB;

(1 copMHPOBAHHOCTH ILIETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBpE-
MEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOILECTBEHHOM MPaKTHUKH;

(1 copMHpPOBaHHOCTP KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHHUU U CO-
TPYJHUYECTBE CO CBEPCTHHKAMM, CTapLIMMU U MIIAIIIMMH, B 00pa3oBareiabHOU, oOIie-
CTBEHHO TOJIE3HOHM, y4eOHO- UCCIIe10BaTeIbCKON, TBOPUECKOM U IPYTruX BHJAX JEATelNb-
HOCTH;

[] yMeHHne sCHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICIH B YCTHOW M NHCBMEHHOMN
peudu, MOHUMATh CMBICI MOCTaBJIECHHOW 3a/ayd, BBICTpAaUBaTh apryMEHTAllUIO, MPUBOAMTH
IIPUMEPBI U KOHTPIIPUMEDBI;

] mpexacraBieHHE O XUMHUYECKOW Hayke Kak cepe 4eIoBEeYeCKOH /e TebHOCTH,
00 sTanax e€ pa3BUTHs, O €€ 3HAYUMOCTH JUI Pa3BUTHUS IUBUIN3AIIH;

(] KpUTHUYHOCTb MBIIUIEHUS, YMEHUE paclo3HaBaTh JIOTMYECKH HEKOPPEKTHbIE
BBICKa3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

[] KpeaTHUBHOCTb MBIIICHUSI, HHUI[MATHBA, HaXOJYUBOCTb, aKTUBHOCTb NpPU pe-
[IEHUH SKCIIEPUMEHTAJIBHBIX U PACUETHBIX 3ajady;

[] yMeHune KOHTPOJMpOBAaTh IMpOLECC M  pe3yabTaT y4dyeOHOW  HcclieoBaTelb-
CKOMH J€SITENIbHOCTH;

[] cocoOHOCTh K AMOILIMOHAIIBHOMY BOCIPHUATHIO XUMUYECKHX OOBEKTOB, 3a/ad,
pELICHUH, pacCyKICHUI.

MeranpeamMerHble:



[] ymMeHUE CaMOCTOSTENHHO IAHUPOBATH ATBTEPHATHBHBIC MTyTH JOCTHIKEHHUS TICIIeH,
OCO3HaHHO BBIOMpPATh HamOoJee 3PPEeKTUBHBIC CITIOCOOBI PEIICHHS YIeOHBIX W MO3HABATEIb-
HBIX 3a]1a4;

[] yMEHHE OCYILECTBIIATh KOHTPOJb IO PE3yJbTaTy W IO CIOCOOY ACHCTBUS Ha
YPOBHE MPOU3BOJIBHOTO BHUMAHUS M BHOCUTh HEOOXOAMMBIE KOPPEKTUBHI,

] yMeHHEe aJIleKBaTHO OLIEHMBATh IPAaBUJIBHOCTb WJIM OHIMOOYHOCTH BBINOJIHEHUS
yueOHOil 3a1au, €€ 00BEKTHBHYIO TPYIHOCTh U COOCTBEHHbBIE BO3MOKHOCTH €€ peIICHUS;

[] oco3HaHHOE BIAJIEHUE JIOTUYECKUMMHU ACUCTBUSAMM ONpEAETIeHUs MOHATUH, 0000-
IICHUS, YCTAHOBJCHUS AHAIOTUH, KJIacCH(UKAMM Ha OCHOBE CAaMOCTOSTEIBHOTO BBIOOpa
OCHOBAHUI U KPUTEPHUEB, YCTAHOBIICHUS POJLOBUIOBBIX CBS3EH;

[] yMeHHe yCTaHaBIMBaThb IPUYMHHO-CIICICTBEHHBIE CBS3U; CTPOUTH JIOTHYECKOE
paccyXIeHHe, yMO3aK/IIoUeHHe (MHIYKTUBHOE, 1€JyKTUBHOE U 110 aHAJIOT'MH) U BBIBOJBI;

] ymeHue co3aaBaTh, NPUMEHATH M IPEoOpa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHE
CpeACTBa, MOJAEIH U CXEMBI JJIs pelIeHUs1 y4eOHbIX U IO3HABATENIbHBIX 33/1a4;

[l yMeHHEe OpraHM30BBIBATh YI€OHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATEIBHOCTh
C YUYMUTEJIEM U CBEPCTHHUKAMU: OIPENeNATh LeNU, paclpesienenne GyHKIUi 1 pojei ydact-
HUKOB, B3aUMOJIEUCTBUE U 001IMe cr1oco0bl pabOThl; yMEHUE padoTaTh B IPYIIE: HAXOIUTh
of111ee peleHre U pa3periate KOHQIIMKTBI Ha OCHOBE COIJIACOBAHUS MO3MLIMN U yuéTa UHTE-
pecoB; ciymarh naptHépa; GopMyIHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHUE;

[1 chopMupOBaHHOCTh Y4eOHON U OOLIENOIb30BATENILCKOM KOMIIETEHTHOCTH B 00J1a-
CTH HCIIOJIb30BAHUSA UH(POPMALMOHHO-KOMMYHUKAITUOHHBIX texHoxoruit (MKT-
KOMIIETEHTHOCTH);

[ mepBOHayYaANbHBIE MPEICTABICHUS 00 MAEAX M O METOAAX XMMHHU Kak 00 yHHBEp-
CaJIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEACTBE MOJAEIUPOBAHUS SABJICHUN U IIPOLIECCOB;

[] ymeHue BUAETh XMMHUUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTyalluu B ApY-
I'MX JUCLUILIMHAX, B OKPYKaOLEH )KU3HHU;

] yMeHHEe HaxXOJUTh B Pa3IMYHbIX UCTOYHUKAX WH(OpPMAIHIO, HEOOXOIUMYIO JIJIs
pelIeHNs XUMHUYECKUX IpoOJieM, U MPEACTaBIATh €€ B MOHATHOW (opme; MPUHUMATDH pe-
IIEHUE B YCIOBHSIX HETIOJHOW U U30BITOYHOM, TOYHON U BEPOATHOCTHOMN HH(pOpMALINH;

[] ymeHue MoHuMaTh U UCHOJIb30BaTh XUMUYECKUE CPEICTBA HATJSAHOCTH (MOJAEIH,
YepTEKHU, CXEMbI U p.) U1 WUTFOCTPAIMK, MHTEPIIPETAI[H, apIyMEHTaIIH;

[] ymeHue BbABUTaTh TMIOTE3BI MPU PEIICHUH Y4eOHBIX 3a7ad U MOHUMAaTh HE00XO0-
JUMOCTb UX ITPOBEPKH;

[] ymeHue NpuMeHATh UHAYKTUBHBIE U J€TYKTUBHBIE CIIOCOOBI PacCyXA€HUM, BUJETh
pa3IM4YHbIE CTPATETUU PELICHMS 3a/1a4;

[] moHMMaHUe CYIHOCTH aJTOPUTMUYECKUX MPEANNCAHUN U YMEHHME JNEHCTBOBATH B
COOTBETCTBHH C MPEITI0KEHHBIM AITOPUTMOM;

[] yMEHHE caMOCTOSITEIbHO CTAaBUTh LIEJIH, BHIOMpATh U CO3AaBaTh aJTOPUTMBI JIJIs
pelieHns yueOHbIX XUMUYECKUX TPOo0IIeM;

[] yMEHHE MIIaHUPOBATh U OCYIIECTBIATH ACSITEIbHOCTD, HAIIPABJICHHYIO Ha PEIICHHE
3aJ1a4 MCCIIEeN0BATENIBCKOTO XapaKTepa.

IIpenmerHbie:

[ ymeHue paboTaTh ¢ XUMHUYECKHM TEKCTOM (CTPYKTYypHpPOBaHUE, U3BJICUEHHE HEOO-
XOJMMOM MH(OpMaIUK), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOW U MUCHMEH-
HOM peuM, NpUMEHSsS XUMHYECKYI0 TEPMHHOJOTHI0O W  CHUMBOJIMKY, HCIOJB30BaTh
pasnuyHbe  S3BIKM  XUMHM (CJIOBECHBIM, CHMBOJMYECKUH, rpadudeckuii), 000CHOBBI-
BaTh CYXKICHHUs, IPOBOJUTH KJIacCU(UKAILIHIO, TOKA3bIBATh XUMUYECKHE YTBEPKICHMUS;

(] BnageHue 6a30BbIM MOHATUHHBIM anapaToM: UMETh MPEACTaBICHHE O XUMUYe-
CKOM 3JIEMEHTE, BJIaJIeHHE CUMBOJIBHBIM SI3BIKOM XUMHH, 3HAHHE XUMUYECKUX (HOpMYIT;

[] yMeHue BBINOJHATh pacdeTHble peoOpa3oBaHus GopMyJl, IPUMEHATh UX IJIS pe-
IICHUs Y4YeOHBIX XMUMHMYECKMX 33Jad W 33734, BO3HUKAIOMIMX B CMEXHBIX Yy4eO-
HBIX IIPEIMETAX;



[] yMeHUE TIONB30BaThCS XUMHUYECKHUMH (OpPMYIaMH M CaMOCTOSITEIbHO COCTaBIISATh
(GbopMyIbl 3aBUCUMOCTEH MEXAYy BEIMUYMHAMU Ha OCHOBE OOOOIIEHMS] YAaCTHBIX CIIydaeB
Y DKCIIEPUMEHTA;

[] ymeHue pemiath 3a/la4yd MO ypaBHEHUSM U (popmynam, MPUMEHSTH MOJTYYEHHbIE
YMEHUS JUIsl peUISHUs 3a/1a4 U3 XUMHUHU, CMEKHBIX MTPEJAMETOB, IPAKTUKU;

(] oBnajieHue cucTeMOoi (QYHKIIMOHANBHBIX MOHATHH, QYHKIIMOHATIBHBIM SI3bIKOM U
CHUMBOJIMKOH, YMEHUE CTPOUTH TpapUKH 3aBUCUMOCTH BEJIWYHH, ONUCHIBATh UX CBOMCTBA,
UCIOJIb30BaTh (PYHKIHMOHAIBHO-TpadUUecKre MPeACTaBICHUs Js OMHCAHMS W aHalu3a
XUMHUUYECKHX 3aJ1a4 U peabHbIX 3aBUCUMOCTEN;

(] oBajieHne OCHOBHBIMH CIIOCOOAMU MPEJICTABICHUS U aHAN3a CTATHCTUYECKUX
JTaHHBIX; YMEHUE MPOTHO3UPOBATH OTKPHITHE HOBBIX BEIIECTB;

[] yMEHHE IPUMEHATh U3yUEHHBIE MTOHATHUSA, PE3YIbTaThl 1 METO/IbI IIPU PEIICHUH 3a-
Jlad U3 Pa3IMYHBIX Pa3JIeNoB Kypca, B TOM YMCIE 3aad, HE CBOJASIIUXCS K HEIIOCPEICTBEH-
HOMY NIPUMEHEHHIO U3BECTHBIX aJIrOPUTMOB.

Pa3pnen 2. KoMmuieke opraHn3aliiOHHO-NIEAATOTMYECKUX YCIAOBUH

2.1. ®opmbI aTTECTALNH

- (pOpMBI OTCJICKUBAHUA U (PUKCALMHU Pe3yJIbTATOB:

B npouecce o0yueHust ocyiiecTBIseTCs] KOHTPOJIb 32 YPOBHEM 3HAHUI M yMEHUH 00ydaro-
MXCsl. 3HAHUS U YMEHHUS IPOBEPSAIOTCS MOCPEACTBOM BBIIOIHEHUS 00yUYarOIUMUCS MPAKTHYECKUX
paboT B XUMHUYECKOW JIAOOPAaTOPHH, TMOATOTOBKHA CaMOCTOSITEIBHBIX HCCIEI0BATEIBCKUX paloT.
VYpoBeHb YCBOEHHs MPOrPaMMHOI0 Marepuaia ONpeAessieTcs Mo pe3yabTaTaM BBIOJHEHUS MpPaK-
TH4YEeCKUX paboT. C KaxapIM peOCHKOM O0TpadaThIBAIOTCS HANOOJIEeE CIIOKHBIE SKCIIEPHUMEHTHI, 31€Ch
HE00X0AMMO BHUMATENIbHOE, YyTKOE U 100poe OTHOILEHHE K KaxaoMy. Beioupaercs auddepenuu-
POBaHHBIN MOJAXOJ K 00ydaroleMycsi, BCE yIaul MOOLIPSIIOTCS, BCE HENOYEThl TAKTUYHO U MSATKO
ucnpanisitorces. KoHTponupyeTcst KauecTBO BBIIOJHEHHS MPAKTUYECKUX paboT MO BCEM paszzeliaMm.

B teuenue yyeOHOro roga oOydarolyecs y4acTBYIOT B XMMHUYECKHX OJMMIIHMAZAaX M KOH(e-
PEHLIMSAX.

dopmamu IOJIBEICHUS UTOTOB PabOThl MOTYT OBITh: OTKPBITHIE 3aHATHSI, TBOPUECKAsl 3alH-
Ta, CAMOOIICHKA, KOJUIEKTUBHOE 00CYKICHUE U JP.

HtoroBasi oleHKa OCYIIECTBIsETCS B (OopMe JAEMOHCTPALUU JYYIIUX pabOT Ha 3aHATHIX
KpYXKa Nepes] 0OJHOKJIACCHUKaMU U pojuTensmMu. Jlyumume paGoTbl 0OTMEYaroTCsi rpaMoTaMH, JIH-
IJIOMaMHu, MOJapKaMH.

- ¢opMBbI NpeABbSABIIECHUS U 1eMOHCTPAIIUM Pe3yIbTATOB:

[] BXOJHOW KOHTPOJIb — IPOBOAMUTCS B Hauajie 00ydeHusl, ONpPEeNseT YPOBEHb 3Ha-

Hul pedeHka (cobeceqoBaHNe ¢ 00YJAIOIIMMUCS B HAYaJe ro/1a);

[ Texylui KOHTPOJIb — MPOBOJUTCS HA KaXXJAOM 3aHITHU: aKIEHTHPOBaHHE BHUMA-

HUS, IPOCMOTP padoT;

[] IpOMeXyTOYHBI KOHTPOJIb — MPOBOJUTCS MO OKOHYAHUM M3YyYEHHS OTIEIbHBIX

TEM: TUJIAKTUYECKUE UTPBI, TECTOBBIE 3a/1aHUS1, BUKTOPHHBI.

[] UTOrOBBI KOHTPOJb — MPOBOJUTCS B KOHIIE Y4EOHOIO roja, OMpEIeNseT ypo-

BEHb OCBOEHUS MPOrpaMMBbI (3alllMTa UCCIIE0BATENbCKOM paboThl, co0eceI0BaHNEe B KOHIIE

rona).

B nporpamme ucnonezyercs rubkas peHTHHrOBasi CHCTEMa OLIEHKU JIOCTHKEHUH
00yyaroIuxcs 1o ONpeieIeHHbIM KPUTEPUIM:
— BBINOJIHEHHUE ONPEIEIEHHOT0 KOJIMYECTBAa MPAKTUYECKUX paboT, KOrjaa Kakjast

MpaKTH4ecKasi paboTa OLlEHUBAETCS ONpeAeIEHHBIM KOJIHMYECTBOM OalIOB;

— MOJIBE/ICHUE UTOTOB B KOHIIE KaXKI0TO MOJIYTro1us (IHBaph, Mail);
— CUCTEMa Harpa)<J€HUs U MOOIIPEHUs 00yJaromuxcs, JIydlire ooydaromuecs,

HabOpaBIue HanboIbIIee KOTMYECTBO OANIOB, HArPAXKAAIOTCS TPAMOTAMHU U TIPU3aMH;

- OpraHu3alysl KOHTPOJIS 3HAHUM NPOUCXOAUT HAa OCHOBE caMopeduieKCHu 00y-

YaroIIErocs.



Pe(bJIGKCI/ISI IoMOTacT oNnpeACINTb CTCICHb NOCTHXKCHUA IOCTaBJIICHHOH eiu, MpUuIrnHbI UX
JTOCTYDKEHUS WM HA00OPOT, NEHCTBEHHOCTh TE€X WIJIM UHBIX CIIOCOOOB W METOJIOB, & TaK)Ke MPOBE-
CTH CaMOOIICHKY.

2.2. OneHOYHbIE MATEPHAJIbI

[Tpu oneHMBaHMM Y4e€OHBIX AOCTM)KEHHUH y4allMXcs IO JONOJIHUTENbHOM o0Ieo0pa3oBa-
TEJNBHOM 001epa3BUBAIONICH IPOTPAMME «XUMHSI B OTIBITAX»» HCIOIb3YOTCS:

[1  JlmarHocTHKa YCBOSHHS MaTepuaia, B mpolecce o0ydeHus: mo oomeo0pa3oBaTeIbHON
o01Iepa3BUBaroIIei mporpaMme « XUMHS B OTIBITAX).

(1 WunuBuayanbHas KapTa ydeTa pe3ysibTaTOB MHTEIUICKTYalbHBIX CIIOCOOHOCTEH.

(1 MuadopmanmoHHas KapTa ydeTa pe3ysbTaTOB OO0YYaIOUIMXCSl YUACTHSI B MEPOIIPUSATHUSIX
Pa3HOro ypOBHSI.

O1neHOYHbIE MaTepUaNbl MPOrpaMMbl pa3paboTaHbl ¢ y4eTOM TpPeOOBaHH K CTapTOBOMY
YPOBHIO OCBOEHHSI Y4€OHOT0 MaTepuania.

O:xupaembie pe3yabTaThbl:

0 MOJy4aT MPEACTaBICHUE O CTPOCHUH aTOMa, HOHAX M MOJIEKYJIaX, O KIacCU(PUKAIIH
HEOPraHMYeCKUX COCTUHEHUHN Ha KUCIIOThI, OCHOBAHUS U COJIM, 00 aHaJIu3€ U CUHTE3E;

0 nproOpeTyT OCHOBHBIE HABBIKM MPAKTUYECKOH pabOThl B jabopartopuu, OyIyT BbI-
HOJIHATH MIPOCTENIINE 1a00paTOpHBIE ONEPALIUY;

0 IPOSIBSIT UHTEPEC K COBPEMEHHBIM IPO0OJieMaM XMMHHU U K UCCIIEI0BATENIbCKON padoTe
B TOW Hay4YHOU 0051acTH;

0 c(OpMUPYIOT MIPEICTABICHUE O KPACOTE XUMUYECKOTO SKCIIEPUMEHTA;

0 Pa30BbIOT YYBCTBO OTBETCTBEHHOCTH IIPU BBIIOJHEHUH XMMUYECKOTO SKCIIEPUMEHTA

0 CHUCTEMAaTU3UPYIOT CBOM 3HAHUS B 00JACTH XUMHUH, CO3[aAyT HEOOXOIUMYIO 0a3y aiis
nepexoja K yriyoJaéHHOMY U3yYEHMIO OTJIENbHBIX pa3IesioB XUMUH;

0 Ooyayt YMETh CaMOCTOSITEJIbHO ITPOBOAUTH SKCIIEPUMEHTHI U BECTH HC-
CJIeZIOBAaTENbCKYIO paboTy B 1abOpaTopuy;

0 OCO3HAIOT €AMHCTBO MAaTEPUAIbHOTO MUpa Ha OCHOBE XMMHYECKOI0 MOJAX0Ja K CTPO-
€HMIO BEIIEeCTBA;

0 OCBOSIT SKOJIOTUYECKHE aCTIeKThI BIUSHIS XHMUAW Ha TTOBCEHEBHYIO JKU3HB;

0 nproOpeTyT MOTUBAIMIO HA JalibHeHIee n3yuyeHe eCTECTBEHHBIX HayK;

0 HayyaTcsl CAMOCTOSITENIbHO paboTaTh CO CIENMAIBLHON XMMUUECKOH JINTEPaTypoi;

0 nprOOPETYT HaBBIKH MOATOTOBKH JIOKJIAJ0B M BHICTYIUICHUH HAa KOH(EepeHLUsAX.

Kpurepun ypoBHsi ocBoeHHs y4eOHOT0 MaTepHaJa:

. - BBICOKHIi YpOBeHb — 00y4aroImuii OCBOUJI MPaKTUYECKH Bech 00b&M 3HaHui 100-
79%, npeyCMOTPEHHBIX TPOrpaMMOi 3a KOHKPETHBIN MEPHOJ;

. - CpeIHUi ypoOBeHb — y OOyuaromux o0bEM yCBOSHHBIX 3HaHMM cocTaBiseT §0-
50%;

. - HU3KHIl ypoBeHb — oOydJaromuiics oBnaaen MeHee dem 50% o0béma 3HAHU,

MIPEAYCMOTPEHHBIX TPOTPAMMOM.

2.3. Yci0Bus peanu3anuy NporpaMmbl

MarepuaibHo-TeXHHYecKue ycaoBus. s 3 dexkTuBHON peanus3anuu nporpaMmmsl HE00-
XOJIMMa MaTepHaIbHO-TEXHIUECKas Oaza:

1. VYwuebusblif kaOuner, cooTBeTcTBYOMMUI TpedoBanusam: -CanlluH 2.4.4.3172-14 «Canu-
TapHO-3MUIEMUOJIOTHYECKUE TPEOOBAHMS K YCTPOUCTBY, COJIEPKAHHUIO M OPTaHU3AIMH PeXUMa pa-
60TBl 00pa3oBaTENbHBIX OpPraHU3alUil JOMOJIHUTENLHOTO 00pa3oBaHus aAereil» (Temnepatypa 18-21
rpanyc Llenbcust; BraxkHOCTh Bo3ayxa B mpenenax 40-60 %, mebenb, COOTBETCTBYIOMIAs BO3PACT-
HBIM 0coOeHHOCTsM fetert 14-17 ner); Jlns peanuzanuu nporpaMMel
O6opynoBaHue U MaTepUAIIbI:

KOMIIBIOTED;
MEeIHanpoeKTOP.
CTaHJApTHBIN HAOOP XUMHUYECKUX PEAKTUBOB (KHCIIOTHI, IEN0YH, OKCUIBI, COJIHN);

OO0 o



U3MEpUTENbHBIE TPUOOPHI;
cTeKJIsiHHAsI B papdopoBas mocyna;
METAJUIMYECKHUE IITATHUBBI;
HarpeBaTteIbHbIC TPHUOOPHI;

BECHI;

MHUKPOCKOTI.

B kauecTBe TUAAKTUYECKHX MAaTEpUATIOB HCIIOJIB3YIOTCS HATJISAHbBIE TOCOOMS: Tabnuua pac-
TBOPUMOCTH W Tniepuoanyveckas tadbmuna J[. . MenneneeBa; KOJUIEKIIMU TOJIE3HBIX MCKOMACMBbIX,
1oyB, He()TH, IIKaNa TBEPAOCTH U T.II.

B kauecTBe METOAMUYECKUX MATEPUAIIOB MPUMEHSIOTCS PA3JIMYHbIC MyOJIMKAIUU 10 XUMUHU
(cM. CiMCOK UTEpaTyphl), METOAUYECKUX Pa3padOTOK U IJIAHOB KOHCIIEKTOB 3aHATHIA; METOAUYE-
CKUX yKa3aHHW U PEKOMEHJIAINN K TPAKTUYCCKUM 3aHSATHSIM.

HNudopmanuonnoe odecrneyeHne: METOANMYECKHE Pa3paOdOTKU MO BCEM TeMaM, CLIEHapuHu
MIPOBEJICHUS] MEPOIIPHUITUH, HHTEPHET-UCTOYHUKH, CXEMBI, OITPOCHBIE M TEXHOJOTHYECKUE KapThI.

KanpoBoe obGecneuenue. J[onmosHUTENbHYIO 00IIe00pa30BaATEIBHYIO OOIIEPA3BUBAIOILYIO
nporpaMMy «3aHHMAaTeIbHas XUMUS PEeaTn3yeT yUUTelb XUMUH.

N O O O

2.4. MeToan4veckue MaTepuabl

Metoauka 00y4eHuUs! MPEernoiaaraeT JOCTYITHOCTh U3JlaraeMoi MHpopMauu s BO3pacTta
o0yyJaroImuxcs, 4To AOCTUraeTcs 3a CYET HaIJISIIHOCTU U HEepa3pbIBHOW CBSI3U C MPAKTUUYECKUMHU
3aHATUSAMHA. DOPMBI 3aHATHI OMPEACISIOTCS HANPABICHHOCTSAMHU MPOrpaMMBI M €€ 0COOCHHOCTSI-
mu. IlporpamMa BK/IIOUAeT Kak TEOPETHUECKUE U NMPAKTHUUECKUE 3aHATHS B y4eOHbIX KaOMHeTaXx,
TaK ¥ 3KCKYPCUOHHBIE BBIXO/IbI HA TEPPUTOPHUIO YUPEKIACHUS U CBOEH MECTHOCTH.

®opmbl opranu3anmuu y4deOHoro 3anstus. [lomaga teopernueckoro marepuaina ocy-
HIECTBIISIETCS. B (hOpME TPOBENICHHS TPAIUIIMOHHBIX 1 KOMOMHUPOBAHHBIX 3aHATHH, JIEKIUHA ¢ O1-
HOBPEMEHHBIM II0Ka30M WIIIIOCTpAlUi, BHIEOMATEPUANIOB, IPE3EHTALMM, IEMOHCTPAlMOHHBIX
onbIToB. [lomaua mnpakTUyecKkoro warepuana oOCyHIeCTBIseTCS B (OpMe HWHIUBUAYAIbHO-
IPYIIOBBIX CAMOCTOSATENBHBIX PabOT, MPAKTUYECKUX 3aHATHH.

Jns tocTHKEeHUs LEeNH U 3aa4 IpOrpaMMBbl IIPEyCMaTPUBAIOTCS COBPEMEHHBIE I1€1aror -
Yyeckue U MH()OpMaIMOHHbIC TEXHOJIOTHHU:

. UTPOBBIE TEXHOJIOTHH;
. IIPOEKTHAsL TEXHOJIOTHS;

. TEXHOJIOTUS IPOOJIEMHOr0 00Yy4EHHUS;

. 3J10pOBbecOeperaroie TeXHOJIOTUHY;

. HUKT-texHomorumu;

. TEXHOJIOTHUS Pa3BUTHSI KPUTUYECKOTO MBIIIJICHUS;
. TEXHOJIOTHUS Pa3BUBAIOLIETO O0YUYCHMUS;

. IPYNIOBBIE TEXHOJIOTUY;

. TEXHOJIOTUU YPOBHEBOH nuddepeHuaiim.

B nepuon ob6ydenus s npoBeneHUs: 00pa30BaTENbHON AEATEIbHOCTH HCIIONB3YIOTCS Clie-
JYIOIE METOAbI:

—  OOBACHUTENBHO-WLTIOCTPATUBHBIN (00s3aTeNnbHas TeoOpeTUYecKast 4acTh, paboTa ¢ Uil-
JIOCTPATUBHBIMU MaTepuallaMi, COCTaBJICHHE MTPAKTUUECKUX 3aJaHui);

—  npoOIeMHBIN (mpoGiieMHOE M3JI0’KEHHE MaTepuaia Ipu U3YyYeHUU BOIPOCOB KO-
JIOTHH, HAYYHOM STHKH, IPU aHAJIU3€ MEePCIEKTUBHBIX HANIPABICHUH pa3BUTHS HAYKN);

—  npakThyeckuil (00s3aTeNbHbIE MPAKTUYECKUE pa0OThI Ha KayKJIOM 3aHITHH);

—  JCATEIbHOCTHBIN (BBEIECHHWE WHAMBHIYAJIbHBIX 33JlaHUH U CaMOCTOSITETIbHOU
paboThI ¢ TUTEPaTypOH, ydacTHe 00yJarOIIMXCs B KOH(EPEHIUAX U SKCKYPCHUSX ).

MeTtoauyeckue H TUAAKTHYECKHE MAaTePUAJIbI:

- METOAMYECKUE Pa3pabOTKU MO TeMaM;

- HUINYME HarJsIIHOTO MaTepuana;

- HaJIM4Me AEMOHCTPAallMOHHOIO MaTepraa,



- BUICO(DUITBEMBI,

- pa3JaToOYHbII MaTepHa;

- H(POPMALMOHHbIE KAPTOUKH.
- IUJAKTUYECKUE KapTOUYKH;
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becena, mpe- CobecenoBannie | YueOHbII Omnpoc
3eHTaLUs C IETbMU. KaOWHET
BBoaHoe 3ans-
THE.
IIpaxTuue- [TonsTus: atom, | YueOHbIH IIpakTue-
ckas paboTa MOJIEKYa, dJie- KaOuHeT CKO€ 3a/1a-
= MEHT. HUE
= Teopernye- dusnueckue u VYueOubiit | Tectuposa-
= CKOE€ 3aHs- XUMUYECKHE KaOWHET HUE
S THE, Npe3eH- SABJICHUSL.
N Tauus, Jie-
é MOHCTpaIu-
ol OHHBIE OIIbI-
5 THI
© ITpakTnue- 1 dusnyeckue u VY4eOHbIit [IpakTrue-
ckas paboTa XUMUYECKHE KaOWHET CKOE 3aJ1a-
SIBJICHHSI. HUE
Teoperuue- 1 Yucrtele Bele- YueOHbIit Tpenupo-
CKOE€ 3aHs- CTBa Y CMECH. KaOWHET BOYHBIE
THE, IPE3EH- Paznenenue yIpakHe-
Talus cMecen. HUA
IIpakTuue- 1 Yucrsle Bele- VYueOHbIit IIpakTue-
ckas paboTa CTBa M CMECH. KaOuHET CKO€ 3a/1a-




Paznenenue HUE
CMeceH.
Teopernue- 3akoH coxpaHe- | YueOHbI Onpoc
CKO€ 3aHs- HUS1 Macchbl KaOWHET
THE, IPE3EH-
Talus
[IpakTuue- 3akoH coxpaHe- | YueOHbIH Tpenupo-
cKas pabota HUS MacChl KaOWHET BOYHBIE
yIpaKHe-
HUS
Teopernue- [TonsiTue o xu- YueOHbIit Tpenupo-
CKO€ 3aHs- MUYECKOM B3a- KaOWHET BOYHBIE
THE, IPE3EH- UMOJECHCTBUU yIpakHe-
Tanus, J1e- BEIIECTB. HUSA
MOHCTpaIu-
OHHBIE OIIbI-
= ThI
= IIpakTuue- [TonsTue o xu- YueOHblit [IpakTuue-
% ckas paboTa MUYECKOM B3a- KaOuHeT CKo€ 3a/1a-
- UMOJEHCTBUU HUE
<
2 BEIIECTB.
L§ Teopernue- [TprHIMIIBL YueOHblit
e CKO€ 3aHs- rpauyecKoro KaOWHET Tpenupo-
O THE, IPE3EH- O0TOOpaXKeHUs BOYHBIE
Tanus peakuuin yIpaxHe-
HUS
Teopernue- CoBpeMeHHOe VYueOHbIit YcrHbii
CKOE€ 3aHsi- nabopatopHoe KaOWHET onpoc
THE, OnsiTel JIxk. [IpakTrue-
[Ipuctan, CKOE 3aJ1a-
K.-B. Ieene. HHUE
Bonopon, kuc-
JIOPOJ U AaMMH-
ax.
[TpakTnue- Bonopon, kuc- YueOHbrit [IpakTnyue-
ckas paboTa JIOpOJA U aMMH- KaOWHET CKOE 3aJ1a-
ax. HUE
IIpakTuue- Bonopon, xuc- VYueOHbIit IIpakTuue-
o cKasi paboTta JIOPOJ ¥ AaMMH- KaOMHET CKOE€ 3aja-
= ax. HUE
% Teopernye- Hcropus xu- VY4eOHblit Omnpoc
3 CKOE€ 3aHsi- MUH. KaOWHET Tpenupo-
= THE DTarbl B U3yde- BOYHBIC
@ HUHU Ta3oB U yIpakHe-
é HUS




TaIus

Teopernue- Ucropus xu- YueOHbIit [TpakTuue-
CKOE€ 3aHs- MHH. KaOMHeT CKOE 3aJ1a-
THE, IPE3EH- Oransl B U3yye- HUE
Tanus HUU T'a30B U
pacTBOpPOB.
Teoperuue- [TonsTust: pac- YueOHbIit Omnpoc
CKOE€ 3aHs- TBOP U pacTBO- KaOuHET
THE, IIPE3EH- peHue
Tauus
IIpakTrue- ITonsTnsa: pac- YueOHbIit [IpakTue-
ckas paboTa TBOP U pacTBO- KaOuHET CKOE 3aJ1a-
peHue HHUE
Teopernye- Kpucramist. YueOHbIit Tpenupo-
CKOE€ 3aHsi- KaOWHET BOYHBIE
THE, IPE3EH- yIpasKHe-
Talus HUS
IIpakTnue- Kpucramnst. VY4eOHblit [IpakTue-
ckas paboTa KaOuHET CKO€ 3a/1a-
HUE
Teoperuue- Iénoun u kuc- | YueOHBIN Tpenupo-
CKOE€ 3aHs- JIOTBL. KaOuHeT BOYHBIE
THE, IPE3EH- yIpakHe-
Tanus, J1e- HUSA
MOHCTpaIu-
OHHBIE OIIbI-
ThI
% IIpakTrue- 1énoun u kuc- | YueOHBIN [IpakTue-
= ckas paboTa JOTHI. KaOMHeT CKO€ 3a7a-
§ HUE
0 [TpakTuue- [{émoun u xkuc- | YueOHBII [IpakTnye-
é ckas paboTa JOTHI. KaOMHeT CKO€ 3a7a-
S HHEC
= Teoperuye- Counn. VYuebnbiii | Tectuposa-
CKOE€ 3aHs- KaOuHeT HHUE
TUE, IIPE3EH-
Tanus, Je-
MOHCTpaIu-
OHHBIE OIbI-
ThI
[TpakTnue- Comnn. YueOHbIit Tpenupo-
ckas paboTa KaOWHET BOYHBIE
yIpakHe-
HUS
Teoperuye- XHUMHSA BOKPYT VYueOHbIit Omnpoc
CKOE€ 3aHs- Hac. [IpaznHnu- KaOuHeT
THUE, IIPE3EH- Hasl XUMHSL.




Xumuyeckast

Teoperuue- Merasuisl ¥ ux YueOHbIit Tpenupo-
CKOE€ 3aHs- COETMHEHUS — KaOuHET BOYHBIE
THUE, IPE3EH- CTOWKHE U yIpaHe-
Tauus, Jie- AKTHUBHBIE, HUSA
MOHCTpaIu- TBEPABIE U MSAT-
OHHBIE OIIbI- KM€, IparoleH-
ThI HBIE.
Meramisl oc-
E HOBHBIX T'PYIIIL.
E [IpakTuue- Mertaisl oc- YueOHbIit [IpakTuue-
S ckas pabota HOBHBIX TPYIIIL. KaOMHeT CKO€ 3a/1a-
S HUE
2 Teoperuue- Meramibl no- Y4eOHbIit Tpenupo-
% CKOE€ 3aHsi- OOYHBIX TPYII KaOuHET BOYHBIE
N THUE, NPE3EH- yIpaxKHe-
Tauus, Jie- HUSA
MOHCTpaIu-
OHHBIE OIbI-
ThI
Teopernue- lanpBanunye- YueOHblit Omnpoc
CKOE€ 3aHs- CKHE DJIEMEHTBI KaOuHeT
THE, IPE3EH-
Tanus
Teopetuue- YcerpoiictBo 6a- | YueOHbIit Omnpoc
CKOE€ 3aHsi- Taperku KaOWHET
THUE, PE3EH-
Tanus, J1e-
MOHCTpaIu-
OHHBIE OIbI-
ThI
Teoperuye- Koppo3us me- VYueOHblit Tpenupo-
CKOE€ 3aHs- TaJUIOB. KaOuHeT BOYHBIE
THUE, NIPE3EH- 3amuTa OT Kop- yIpakHe-
= Tanus po3un HUS
= IIpaxTrue- Koppo3us me- VYueOHblit Tpenupo-
% cKasi pabota TaJUIOB. KaOWHET BOYHBIC
S'_f: 3amuTa OT Kop- yIpakHe-
A po3un HUS
g Teopernue- Ocobennoctu Vuebubiit | Ilpakrtuue-
e CKO€ 3aHs- Kelesa U co- KaOuHeT CKoO€ 3a/1a-
S/ THUE, PE3EH- €MHEHUH XKe- HUE
Tanus, Je- nesa.
MOHCTpaIu- Maruerusm
OHHBIN OMBIT
Teopernue- Peakuuu coenu- |  YueOHbli Omnpoc
CKO€ 3aHs- HEHUH JKeme3a. KaOMHeT
THE, IIPE3ECH- Xumuaeckas
Talus paayra
[TpakTnue- Peakiuu coenn- | YueOnbIit Tpenupo-
ckas paboTa HEHUH kKenesa. KaOWHET BOYHBIE

yIpakHe-




paayra HUS
IIpakTrue- Peakuuu coenu- | YueOHbIid [IpakTue-
ckas paboTa HEHUH XKeesa. KaOuHET CKOE 3aJ1a-
Xumuueckas HHE
paayra
Teoperuue- Cepau hochop | VueOHbIH Tpenupo-
CKOE€ 3aHs- — TUIINYHBIE KaOuHET BOYHBIE
THUE, IPE3EH- IIpEICTaBUTENN yIpaxHe-
Talus HEMETAJUIOB HUS
[TpakTnue- Cepau pochop | VYuebnsrii | Ilpakruue-
ckas paboTa — TUIIUYHBIE KaOuHET CKOE 3aJ1a-
IIpEICTaBUTENHN HUe
HEMETAJUIOB
[IpakTuue- Cepa u hocdhop | YueOHslit [IpakTuue-
ckas paboTa — TUIUYHBIE KaOuHeT CKo€ 3a/1a-
IPEICTaBUTENN HUE
HEMETAJIJIOB
Teoperuue- l"anorensr. YueOHblit Omnpoc
CKO€ 3aHs- CxopncTBo 1 KaOuHeT
THE, IPE3EH- paznuuus
Talus
IIpakTuue- ["anorensr. VYueOusiii | Tectuposa-
cKkas pabota CxoxactBo u KaOWHET HUE
paznuuus
Teoperuue- OxucnutensHo- | YueOHbII Tpenupo-
CKOE 3aHSTHE BOCCTaHOBHU- KaOuHeT BOYHBIC
= TEJIbHBIE peaK- yIpakHe-
= UK B HUS
% OBITY U B J1a00-
3 paropuu
= IIpaxTuue- OxucnurenbHo- | YueOHbIH IIpakTue-
& ckas paboTa BOCCTaHOBHU- KaOuHeT CKoO€ 3a/1a-
= TEJIbHBIE peaK- HUE
MU B
OBITY U B J1a00-
paTtopuu
Teopernue- MnorooGpa3zue | VYueOuslii | Tectupona-
CKO€ 3aHs- HEOpraHuye- KaOWHET HHE
THUE, PE3EH- CKHX XUMUYe-
TaIus CKHX
BEIIECTB U pe-
aKIni
Teoperuue- Oxcuasl MeTan- | Y4eOHBIi Tpenupo-
CKO€ 3aHs- JIOB U HEMeETaJI- KaOuHeT BOYHbBIE
THE, IEMOH- JIOB yIpakHe-
CTpallMOHHbIE HUS
OTIBITHI
IIpakTuue- Oxcunpl Metan- | YueOHbIN IIpakTuue-
cKas pabota JIOB U HEMETAI- KaOuHET CKOE€ 3aj1a-
JIOB HUE
< E aq Teopernue- Mmuoroo6pa3ue | Y4eOHbIN Ompoc




CKO€ 3aHs- COEMHEHUH yT- KaOMHeT
THE, IPE3EH- aepoja
Talus
Teoperuye- Motomue Bemie- | YueOHbI Omnpoc
CKOE€ 3aHs- CTBa KaOuHET
THUE, IPE3EH-
Talus
IIpakTrue- Motomue Bemie- | YueOHBbIH [IpakTue-
ckas paboTa CTBa KaOuHET CKOE 3aJ1a-
HUE
Teopernue- Kpaxman u YueOHbIit Tpenupo-
CKO€ 3aHs- IJII0KO03a KaOMHEeT BOYHBIE
THE, IPE3EH- yIpakHe-
Talus HUS
IIpakTrue- Kpaxman u VY4eOHblit [IpakTue-
ckas paboTa IJIF0KO3a KaOuHET CKOE 3aJ1a-
HUE
Teoperuue- Opranunueckue YueOHblit Omnpoc
CKOE€ 3aHs- BEIIIECTBA B KaOuHeT
THE, IPE3EH- IpUpoae
Talus
Teoperuue- HNupukaropsl. YueOHblit Tpenupo-
CKO€ 3aHs- [Tonyuenue n KaOWHET BOYHbBIE
THE, IPE3EH- U3y4yeHue yIpakHe-
Tanust CBOICTB HUS
IIpakTrue- WNunukaTopsl. VY4eOHbIit [IpakTrue-
ckas paboTa [lonyuenue u KaOWHET CKOE 3aJ1a-
U3y4eHUe HUE
CBONCTB
Teopernue- Cnoco0Os1 00Ha- | Y4eOHbIN Tpenupo-
CKO€ 3aHs- PYKEHHUSI KaTu- KaOWHET BOYHBIE
THUE, PE3EH- OHOB U aHHO- yIpaxHe-
Talus HOB. HUSA
I[BeTHBIE peak-
U, AHamu3
CMECH COJIEH
ITpakTnue- CrniocoObl 006Ha- | VYueOuwlii | IIpakTHue-
:E ckas paboTa py>KeHUs KaTu- KaOuHeT CKoO€ 3a/1a-
= OHOB U aHHO- HHE
= HOB.
™
o I[BeTHBIE peak-
= ud. AHanu3
= cMecH coJieit
Teopernye- Br160p TeMbl u VY4eOHbIit Omnpoc
CKO€E 3aHATHE MOATOTOBKA HC- KaOWHET
CclIeI0BaTeNb-
CKOH
paboTHI
[TpakTuue- ITocranoBka YueOHbIit [TpakTuue-
ckas pabota JKCIIEPUMEHTA KaOWHET CKOE 3aJ1a-

HUC




IIpakTuue- 1 ITocTtanoBka YueOHbIit IIpakTuue-
ckas paboTa JKCIIEPUMEHTA KaOuHET CKoO€ 3a/1a-
HUE
Kondepen- 1 VYyactue B KOH- | Y4eOHbIN Omnpoc
st bepeHun KaOuHET
Bbecena 1 Urorosoe 3ansi- | YueOHbII Omnpoc
THE KaOWHET
NTOI'O 34
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