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NudopmanmnonHas kapra o0pa3oBarebHOIl MPOrpamMMbl

Yupexaenue MKOY COIII Ne5
®opma y4edGHOTO o0BeTMHEHUE
o0LeIuHEeHU

HasBanue nporpamMmmel

«3aHuMaTeNIbHAsT XUMUS)

Buja nporpamMmsl

B pa3zpaboTke

Hean

Heapr nporpamMmmbl — siBisieTcss (OPMHUPOBAHHE Yy YYalIUXCS
rTyOOKOrO U YCTOHYMBOTO MHTEpEca K MUPY BEIIECTB U XUMHUECKUX
MpeBpalleH, TprHoOpeTeHne HEOOXOIUMbIX TPAKTHUECKUX YMEHUH U
HaBBIKOB I10 JJA00PaTOPHOM TEXHUKE; CO3/IaHUE YCIOBUH ISl paCKpPhITUS
pOJIM XMUMHUHM KakK HWHTEIPUPYIOLIEH HAYKM €CTECTBEHHOIO LHKIA,
MMEIOILIEN OIPOMHOE NIPUKIIAIHOE U BaJI€OJIOTMYECKOE 3HAUCHHE.

Ilinanupyembie
pe3yJabTaThbl 0CBOCHHS

Kypca

B pesynbpTare npoxokaeHus MNpoOrpaMMHOrO MaTepuala, ydaliuics
UMEET npedcmasienue o:

O MPUKJIAIHOM HAMIPaBICHHOCTH XUMUU;

HEO0OXOIMMOCTH COXPaHEHUSI CBOETO 370POBbS U 3J0POBbsI OYIYyIIETrO
MTOKOJICHUS;

0 BEIECTBAX U UX BIUSHUS HA OPraHU3M YEIIOBEKa;

0 XMMHUYECKHX Mpodeccusix.

VYyaiuecs 10JKHBI 3HAMb:

[IpaBuia Oe3omacHOCTH paboOThl B naboparopuu U OOpalieHus C
BEIIIECTBAMH,

[IpaBuna c6opku u pabOTHI JTAOOPATOPHBIX TPHUOOPOB;

Omnpenenenue Macchl 1 00bEMa BEIIECTB;

[IpaBuiia 5KOHOMHOTO pacxo/ia TOPIOYEro U peakTHBOB
HeoO6xomuMocTh yMepeHHOTO yHOTpeOJICHHST BUTAaMUHOB, OEJIKOB,
KHUPOB U YIIIEBOAOB Ui 3JI0pPOBOT0 00pa3a KU3HU YEIIOBEKa;

[TaryOHOE BIUsSHUE MHBA, HEKOTOPHIX MUIIEBBIX T00aBOK HA 3I0POBLE
YeNOBEKa;

KauecTBeHHbIE peakiny Ha OENIKH, YTIeBOIbI;

CriocoOsI peleHust HECTaHIAPTHBIX 3a/1a4

VYyamuecs NOJKHbBI yMems:

Onpenenstb 1edb, BbAEIATh OOBEKT HCCIENIOBAaHUS, OBIAJICTD
croco0aMu perucTpaluy MoJy9eHHOW WHpopmaiuu, ee 00paboTKu U
oopmienus;

[Tonb3oBaTbcs HMH(POPMALMOHHBIMA HCTOYHUKAMHU: CIPABOYHUKAMU,
WNHuTepHer, yueOHOM TUTEpaTypO.

OcymecTBiaTh 71a00pAaTOPHBIN JKCIEPUMEHT, COOMIOIas TEXHUKY
0e30IMacHOCTH;

paboTaTh CO CTEKJIOM M PE3MHOBBIMH MPOOKaMU MpU MPUTOTOBICHUU
puOOPOB AJis MPOBEJCHUS OIBITOB;

OCYIIECTBISITh  KPUCTAIU3ALIMIO, BBICYIIUBAaHUE, BBIMApUBAHUE,
OTIpEeEIIATH TUIOTHOCTh UCCIIEAYEMBIX BEIIECTB;

OnpenensiTh Ka4eCTBEHHBI COCTaB, a TaKXe OSKCIEPUMEHTAIBHO
JOKa3bIBaTh (U3MUYECKUE W XUMHUYECKHE CBOWMCTBA MCCIEAYEMBIX
BELIECTB;

ITonyyaTes pacTBOpBI € 3aJaHHOM MAacCOBOM JOJIEM M MOJISIPHOU
KOHIIEHTpalue, paboTaTh C paCTBOPAMU Pa3INYHBIX BEIICCTB;
HaxoauTh npobiemMy U BapuaHThI €€ peleHus;




PaGorate B cCOTpyAHHMYECTBE C WIEHAMH TPYIIbl, HAXOJUThb U
UCIPABIIATH OMKOKU B paboTe APYrUX YYACTHUKOB IPYIIIIHL;
YBepeHHO JepkaTh ce0si BO BpeMs BBICTYIUICHUS, HCIOJIb30BaTh
pa3IuyHbIe CPEJCTBA HATJISIAHOCTU NP BBICTYIJICHUU.
Bectn guckyccuto, oOTcTaMBaTh CBOK TOYKY 3pEHHS, HaWTH
KOMIIPOMHUCC;
[IpoBoauTh COLONPOC HACENEHUS: COCTABISTH BOMPOCHI, YMETh
o0maThcs.
VYyamuecs TOKHEI 61a0€emb:
HaBbikamMu 00pabOTKM TOTYy4eHHOW MHGPOpPMALUU B OPOPMIISTH €€ B
BU/JIE cO0OIIeHMS, pedepara Wik KOMIBIOTEPHOU MPEe3eHTAIINH

— HaBplkaMu 3KCHEPUMEHTAIBHOTO MPOBENECHUS XHMHYECKOTO
aHanM3a.

MOHUTOPHUHI PE3yJIbTATOB BBINOJHEHUs LEeJed W 3aaad
MPOrpaMMBbI TpEoaraeT HaOI0ICHNE 32 e TEIbHOCTHIO YUAIIHXCs
Ha ypOKaX, OTCJIEKHBAaHUE KOJMYECTBA YYAIIMXCSA, 3aHUMAFOIINUXCS
HCCIIEeI0BaTENbCKOU Hu MPOEKTHOMN JeSITEIbHOCTBIO Hu eé

PE3yIbTATUBHOCTH.

HanpaBJ/ieHHOCTD EcrecTBeHHO — HayuyHas

YpoBeHb ocBOeHUS Craprossiii — 1 rog

IIpoxonxuTebHOCTH 1 ron

OCBOEHHUS 105 yacoB B roj, 3 pasza B HEZIEIIO

Bospacr ooyuarommuxcs | [Iporpamma Moxet ObITh peau30BaHa AJIsl Pa3HOBO3PACTHBIX TPYIIT
15-17 ner

®opma opranu3anuu I'pynnosas o 10 yen B rpymnme

00pa3oBaTeJILHOI0

npouecca

Pa3nes 1. KoMniiekc 0CHOBHBIX XapaKTePUCTHK 00pa3oBaHus
1.1. IlosicuuTeIbHAA 3alIMCKA

JononmuuTensHas o0iieoOpazoBaTeabHas o0epa3BuBaloas mporpaMma «3aHumMaTeaIbHast

XMMHS» eCTeCTBEeHHOHAYYHO! HANPAaBJIEeHHOCTH (CTAPTOBBIN YpoBeHb) pa3paboTaHa Ha OCHOBE
HOPMATHBHO-NIPABOBBIX JOKYMEHTOB:

@enepanbHblii 3akoH oT 29 gexabpst 2012 roma Ne 273-d3 «OO6 obpazoBanuu B Poccuiickoit
®enepauun» (cT. 2, 1. 15, c1.16, c1.17, c1.75, c1. 79);

[Tpoext KoHuenuu pa3BUTHS JOMOTHUTENBHOTO 00pa3oBanus aeteit 10 2030 roaa;

[Ipukaz MunnpocBemenus P® or 09.11.2018 roma Ne 196 «O6 yrBepxnenun Ilopsnka
OpraHu3allil M  OCYIIECTBIECHUS O0Opa30BaTENbHOW JEATEIBHOCTH IO  JIOTOJHUTEIBHBIM
00111e00pa3oBaTeIbHBIM ITPOTpaMMaM»;

ITpuka3 ot 30 cenrsabps 2020 r. N 533 «O BHeceHWM W3MEHEHHMH B MOPSAOK OpraHU3alud U
OCYILIECTBIICHHUSI 00pa30BaTENbHON JESATEIBHOCTH IO JOMOJHHUTEIBHBIM 00I1e00pa30BaTeNIbHBIM
MporpamMmam, yYTBEP>KACHHbIN Mpuka3oM MuHUcTepcTBa mpocsenienns Poccuiickoit denepanuu ot
9 Hos10pst 2018 1. Ne 196y;

Metoauyeckne peKOMEHIAlMU 10 MPOEKTUPOBAHUIO JIOMOJHUTENbHBIX O0O0IIepa3BUBAOIINX
nporpamm Ne 09-3242 ot 18.11.2015 rona;

CII 2.4.3648-20 CanuTapHO-3IHIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHU3alMsM BOCHUTAHUS U
00y4eHHUs, OTAbIXA U 030POBJICHUS JAETEH 1 MOJIOJICKH;

VYcerasa MKOVY COIII Ne5




IIporpaMMma «3aHUMaTeIbHAs XUMUS SBIAETCS MOAM(PUIMPOBAHHOM
HamnpagsiieHHOCTH IPOrpaMMBbI — €CTECTBEHHOHAY4YHa
YpoBeHb 0CBOCHUS IPOrPAMMBI — CTAPTOBBIM.

AKTYaJlbHOCTbh POrpaMMbl.

XuMmHusl — Hay4yHas OUCHMIUIMHA, DPAa3BHBAIOIAsS yYMEHHE JIOTHYECKU MBICIUTh, BUICTH
KOJIMYECTBEHHYIO CTOPOHY TpeaMmeTa (BEIIeCTBAa) W SIBJICHWH, NeJaTh BBIBOJIBI U OOOOIICHMS.
OCoOEHHOCTBIO JTAaHHOM MPOTrpaMMBbI SIBISETCS TO, YTO B HEH OCYIIECTBISETCS MPOIEIEBTHUECKAs
MOATOTOBKA JJI U3YyUYEHUs XUMUU B MEPCHEKTUBE HA MOBBILICHHOM WM YIIIyOJEHHOM YpPOBHSIX,
BO3MOXXHOCTh ITO3HAKOMHUTHCSI C BBOAHBIMU pa3fefiaMu; o0Oydaroliuecs, KOTOpbIE MPOSBUIH
MOBBIIIEHHBIH MHTEPEC K TeM HJIM WHBIM T€MaM, MOTYT MpH MOMOIIY WHAMBHUIyaIbHOH yueOHO-
HCCIIEIOBATENbCKOM pabOoThl 03HAKOMHUTBHCS C MaTepHalioM, KOTOpPBIH BOOOINE HE H3ydaeTcs B
LIKOJIBHOM MPOrpaMMe.

[Iporpammy OTJIMYAET M SCTETUYECKHM aCMEKT, YPE3BbIUAIHO BasKHBIA A1 (POPMHUPOBAHUS
MHTEJJIEKTYaJIbHOTO TOTEHIMaNna OO0YyYarolIMUXCs, Pa3BUTHS MX I103HABATENbHBIX HMHTEPECOB U
TBOPYECKON aKTMBHOCTH, IMIOCKOJIBKY I'PAMOTHO MOCTaBJIIEHHBIE XUMUYECKUE SKCIIEPUMEHTHI MOTYT
OBITh OIIEHEHBl U C ACTETUYECKOW TOukd 3peHus. OO0 3TOM TOBOPST, HApUMEpP, UCTOPUUECKUE
Ha3BaHMsI HKCIIEPUMEHTOB: «aepeBo KOmurepay, «3010TOM H0XKAbY», «Tp0o3a B MPOOUPKE», «3UMHUM
cal», «BYyJKaH Ha CTole» M T. [J. B coaepkaHuum mporpaMMbl OTpaXeHa HCTOPHS
XUMUH 1 6uorpaduu BETUKUX YUEHBIX, C JEATEbHOCTHIO0 KOTOPBIX CBSI3aHbI T€ WU
WHbIe OTKPBITHA. Ha 3aHATHSX MIMpOKO UCTIONb3YETCsl HarJIsTHBIHA Marepuall,
BO3MOYXHOCTH HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHHA W TEXHUUYECKUX CPEACTB 00YUEHHMs B ITOKA3e
(parMEeHTOB  HCTOPHUU CTAaHOBJICHHS M pa3BUTUS  XUMHM Kak  Hayku. CofepikaHue — 3aHSATUN
HAIPaBJICHO HA OCBOCHME XHMHYECKOH TEPMHHOJOTMH, KOTOpas WCIONb3YeTCsl Ul pEeIICHHs
3aHUMATENIbHBIX 3a]au, KOTOpble BIOCIEACTBUM MOMOTYT peOsTaM NPUHUMATh ydacTUE B UTIpax,
KOHKYpcax, oJIMMITnaiax. JJaHHbIM Kypc OCYIIECTBISET yueOHO-IIPAaKTHUECKOE 3HAKOMCTBO CO MHOTUMHU
pazzenaMi XMMHH, YIOBJICTBOPSIET MO3HABATENBHBIA MHTEpEC K mpolieMaM JaHHOW TOYHOW HAYKH,
pa3BUBAET KPYro3op, yriiyOnseT 3HaHHs B TaHHON HAyYHOU AUCIUITIMHE.

HoBu3Ha 3aki1049aeTcsi B TOM, YTO MHOTHE BOIIPOCHI XUMHUU HEPa3pBIBHO CBA3AHbI C PU3UKOM,
Ouosiorueil u ’KoJOruer, u oOpa3oBaHHOMY YEJIOBEKY, YeM Obl OH HE 3aHMMAaJcCs B OyaylleMm,
MOJIE3HO MX 3HaTh. [l03TOMY B JaHHOM 00pa30BaTEIHHON MPOrPaMME PEATU3YETCS CHHTETHYeCKHU M
MOAXO0A K €CTECTBEHHOHAyYHOMY O0Opa30BaHUIO, KOTOPBIM MO3BOJSAET, C OJHOM CTOPOHBI,
chopMHUPOBAThH LIETIOCTHOE MPEJCTABICHUE O MUPE, a, C JPYroi CTOPOHBI, OOJIETYUTh TOHUMAaHUE
CJIOKHBIX XUMHUYECKHX TPOOIIEM.

IMegarornyeckas nejsecoodpasHocTb. Kak N3BECTHO, XMMUSI CUMTAETCA B ILIKOJIE OJJHUM U3
CaMbIX CJIOKHBIX MPEIMETOB U BBI3BIBAET Y MHOTHX IIKOJbHUKOB HEIONOHWMAaHUE U HEMPHUITHE C
MEPBOTO rojia 00y4eHusl.

Cpenu mpUYMH TAKOTO BOCIPHSATHS IMPEIMETa MOXKHO Ha3BaTh HEONPABIAHHO OOJBLION
00BEM M HKJIIEKTUYHOCTh y4eOHOI0 MaTepHala B IIKOJIbHBIX IPOrpaMMax, a Takyke HeJJOCTaTOUHYIO
MOTHUBUPOBAHHOCTbH JIeTeH K U3YUYCHHIO XUMHH.

Kpome Toro, B mociennue roasl HaOIIOAAeTCS COKpAILlEHUE YAaCOB, OTBOJUMBIX Ha XHUMHIO.
Jlaneko He I BCeX ACTeH XUMUS CTaHeT Oyaymier mpodeccueil, mo3ToOMy MHTEpEC K MpeaMeTy
1a/12€T, KaK TOJIbKO BOSHUKAIOT CJIOKHOCTH B TOHUMAHUH TEX MM UHBIX TEM, TPYAHOCTH B PEILICHUH
3a/1a4, TpoOJeMbl TPU TPOBEACHHUH JIA0OpaTOpPHBIX PaboT. IIIKOJBPHUKH YacTO CUMTAIOT, YTO
XMUMHYECKas TEOpPHs CyXa U 3aIlyTaHa.

CoBepiIieHHO MHas MO3UIUS (QopMUpYeTCcs Y peOEHKa mpHU BO3HHUKHOBEHUH COOCTBEHHOMN
3aMHTEPECOBAHHOCTH B U3YYEHHH IIPEIMETA.



Jannas oOpa3oBareibHas mporpaMma OpPHEHTHpOBaHa Ha TO, YTOOBI MHTEpPEC K XUMHUH
BO3HUK U 3aKpenuiicsi 0jaroaapsi UCIOJIb30BAaHUIO B O0YUYEHUU HCCIIEI0BATEIbCKOTO OIX0aa, TPU
KOTOPOM JIeTH TOCTUTAIOT MpEAMET XMMHUU 4epe3 coOCTBEHHOE yueOHoe uccienoBaHue. Taxkoi
MOJAXOJT TO3BOJSET OOYyYalOIMMCS HE TOJBKO OCBOWTH MOHSTUHHBIN ammapar U 3aloOMHHUTH
HEKOTOpbIe BaKHbIE (DaKThl, HO M TIOJYYUTh HABBIKU MPOBEACHHS CAMOCTOSATEIILHOTO UCCIIEIOBAHMS,
KOTOpBIE MOTYT OBITH IOJIE3HBI JUISI MOCJIEAYIOUIEH caMopeanu3aliu B JII0OOH Apyroi obiactu
y4eOHOM U B OynymieM npodeccuoHaIbHOM ACSITEIBHOCTH.

Hcxons u3 Takoro moaxoja, B IeHTp 0OyueHHs 10 JaHHOM MporpamMme CTaBsITCS pa3BUTHE
€CTECTBEHHOHAy4YHOI'0 MHMPOBO33DEHHUSI W OBJAJCHUE HCCIEIOBAHHEM KaK METOJIOM Hay4HOIO
no3HaHus. [loaToMy Ha 3aHATUSAX OOJBIIOE BHUMAHHE OTBOJUTCS MPAKTUYECKUM paboTaM pazHbIX
BUJIOB, IPUYEM 3HAYUTEILHOE BPEMsI YIENSIETCS MPOBEACHNUIO CaMOCTOSITENIbHBIX UCCIIEN0BAaHUM 110
BbIOpaHHBIM TeMaM. HachIleHHOCTh Ha4allbHOTO NEPUOa U3YUYEHUSI XUMUU IEMOHCTPAIIMOHHBIMU
OIIBITAMH CTUMYJIMPYET UHTEPEC K XMMHHU U JKEJIAHUE U3y4yaTh 3Ty HAYKY.

IIporpamMa BBICTpOE€HA TaK, YTO B JAJBHEWIIEM BHUMAHUE JETEH HA 3aHATHUAX HAIIPABJICHO
Ha BBIMIOJIHEHUE ONBITa, M3y4YeHHE, HaOmoJIeHue U (UKCALHI0 €ro pe3ylbTaToB BO BCEX
noJpoOHOCTAX. B 3TOM ciydyae mpuéMbl M ACWCTBUS BOCIPUHUMAIOTCS OOYUYAIONMIMMUCS HE Kak
BOJIILICOHBIE MAHUMYJSAIUU, a KaK 3aHUMaTelbHas HEOOXOAMMOCTh, 0e3 KOTOpOl HEBO3MOXKHO
OCYUIIECTBUTH CTOJIb MPUBJICKATENIbHBIC 11 HUIX XUMUYECKHUE ITPEBPALICHUSI.

OTan4YuTeTbHON 0CO0EHHOCTHIO MPOTrPaMMBbI «3aHUMAaTENbHASI XUMUS) ABISAETCS TO, YTO
JaHHasl IPOrpaMma UMeEET €CTECTBEHHOHAYYHYIO HAIlPaBJICHHOCTh C AJIEMEHTAMM XYJI0)KECTBEHHO-
ACTETUUYECKOI HANpaBICHHOCTEHN, TaK KaK 3HAKOMHUT C UCTOPUYECKMMHM aCIIEKTaMU CTaHOBJIEHUS U
pPa3BUTHSA XUMHHM, a TAKKE PAa3BUBAET MOCPEICTBOM IMPEAMETa XMMHM ICTETHUECKOE BOCIPHUSITHE
OKPY’KaIOILIEr0 MUPA, YTO UTPAET BAXKHYIO POJIb B IOBBIIEHUH BHYTPEHHEW MOTUBALIMH K OCBOEHUIO
3TOro npeaMeTa U GOpMUPOBAHUU OOIIEH KYIbTYPHl 00YJarOIUXCS.

Anpecat nporpammbl. [IporpamMma oprieHTHpOBaHa Ha BO3pacT oOydarommxcs 15-17 mer.
Jnsg oOyuyeHuss TNPUHUMAIOTCS BCE JKENalolue, YTO JIaéT BO3MOXHOCTh 3aHUMAaThCs C
pa3sHOO0Opa3HBIMU KaTErOPUSMU JETEH: OJapEHHBIMH, I€THbMH U3 TPYII COLUATBHOTO PHCKA, 1eThbMH
W3 CeMeH ¢ HM3KUM COIUAIbHO-DKOHOMHYECKUM cTaTtycoM, a Takke aetu ¢ OB3. Ilpu pa3zpaborke
JaHHOM TPOTrpaMMBbl YYUTHIBAIMCH BO3PACTHBIE INCHUXOJIOTHYECKHE OCOOCHHOCTH JETeH TaHHOTO
BO3pacTa, NMCUX0(pU3NYecKue OCOOCHHOCTH Pa3BUTHS M OOpa3oBaTeNbHBbIC MOTPEOHOCTH NeTel ¢
OB3.

®opma o0y4eHHsi — OyHas, ayJUTOpPHbIE, BHEAYAUTOPHBIE (IKCKYpCHUH, MPAKTHUYECKHE
paboThI), TECOPETUUECKUE U TPAKTUUECKHUE 3aHSATHS.

dopma opraHu3auuu 3aHsaTui. B nporpamMme >ppekTHBHO COUETAIOTCS WHIUBUTYAJIbHBIC,
IPYIIIOBBIE U KOJJICKTUBHBIE (POPMBI pabOTHI.

O0beM M CPOK OCBOEHHSI MPOTrPaMMBbl, PesKUM 3aHATHI. [IpogomKuTEeIhHOCTh YI€OHOTO
roja — 35 y4eOHBIX HeJleNb, Harpy3Ka 3 daca B Henenro (Bcero 105 gaca B rof). 3aHATHS IPOBOAATCS
C IOCTOSIHHOW CMEHOM JEATEIBbHOCTH.

[Ipoucxoaut yriyOiieHHe MOJIyYEHHBIX 3HAHMM MO XUMHUHM C aKLUEHTOM Ha IMOJy4YeHHe
HABBIKOB CaMOCTOSITEIIbHON HCCIIEeN0OBaTeNbCKOH paboTel. DopMa 3aHATHIA MpeaycMaTpHUBACT
COYETaHUE TEOPETUYECKOM YacTHU C MOCIEIYIOIIEH MPAKTUYECKOM MPOBEPKOM U 3aKperieHUEM
MOJIyYE€HHBIX 3HaHUN MyTEM MPOBEJCHUS Pa3IMYHBIX ONBITOB Ha 0a3e XMMHUECKOH J1abopaTOpHUH.

Cpoxk peanu3zanuu nporpammsl-1 rof.

1.2. Leau 1 3a1a44 NPOTrPaMMbI

Heas» mnporpamMmmbl — sBisercs (OPMHUPOBAHHME Y YYaIIMXCS TIIyOOKOro U
YCTOMUMBOrO HMHTEpEca K MHUPY BEUIECTB M XMMHYECKHUX IPEBpAIleHHH, MpHOOpeTeHHe



HEOOXOJIMMBIX MPAKTHUYECKUX YMEHMH M HABBIKOB IO JIAOOPAaTOPHOW TEXHMKE; CO3JaHHe
YCIIOBUM NJISl PACKPBITUS POJIM XMMHHM KaK WHTETPUPYIOUIEH HayKu €CTECTBEHHOTO IIMKIIA,
MMEIOIIEH OrpOMHOE MPHUKIIATHOE U BaJICOJIOTHIECKOE 3HAUCHHE.

3agaun:

Ooyuawmmue:

[ AaTb OPCACTABJICHUC 00 OCHOBHBIX ITOHITHIX HGOpFaHquCKOﬁ XUMHHU —
aTOMax, MOHAax U MOJICKYJIAX; O K.HaCCI/Iq)I/IKaI_[I/II/I HCOPraHU4YCCKUX COGI[I/IHGHI/Iﬁ Ha KHUCJIOTHI,
OCHOBAHUS U COJIH,

O 00y4YHTHh OCHOBaM MPAKTHYECKOW XMMHUU: aHAIHU3Y U CHHTE3Y;
O HAy4YUTh IPUHIMIIAM U METOJHUKE MPOBEACHUS UCCIIEI0BATEILCKON paOOTHI,
0 00y4nTh paboTe C XMMHUYECKUMHU PEAKTUBAMHU M TIPHOOpamMu, TMPOBEICHUIO

MPOCTEHIINX J1abOpaTOPHBIX OIEpallMii: HarpeB, MEPEroHKa, SKCTpaKLus, (GUIbTpoBaHue,
B3BEUIMBAHUE U T.1.;

O O3HAKOMHUTh C TPOUCXOXKJCHHEM U pa3BUTHEM XUMHH, HCTOpUEH
MMPOUCXOKACHUA XUMUYCCKUX CUMBOJIOB, TCPMHUHOB, HOHHTHﬁ;
U MMO3HAKOMUTH CO CTAPUHHBIMU SKCIICPUMCHTAMMU
U Hay4YuTb CaMOCTOATCIIbHO HaMCdaTb 3aJady, CTaBUTb OSKCICPUMCHT U
OOBSCHSITH €0 pPe3yJbTar.
O MOJIrOTOBUTH K M3YYEHUIO XUMUHU HA TIOBBIIICHHOM HJIU YTIyOJIEHHOM YpOBHE.
PazBuBaromue:
U pa3BUTH HAOIIOATETLHOCTh U MCCIIEIOBATEIbCKII MHTEPEC K IPUPOTHBIM SIBJICHUSAM;
O pa3BUTh y oOOyyaroumxcs HHTEpeC K TO3HAHMIO, K TPOBEACHUIO
CaMOCTOATECIIbHBIX HCCHGHOBaHHﬁ;
0 Pa3BUTh AaKKypaTHOCTb, BHHUMATEIBHOCTh, CTPOTOCTH B COOIIOJICHUU
TpeOOBaHUI TEXHUKU OE30TIaCHOCTH;
O BbIpa0OTaTh NEPBOHAYANIbHBIE HABBIKU PA0OTHI CO CHEIUAIBHOMN TUTEPATypOii;
U copMHpOBAaTH M Pa3BUTh MOJOXKHUTEIbHYI0 MOTHBALMIO K JajbHEHIIeMy
W3YYCHHIO €CTeCTBEHHBIX HayK;
O Pa3BUTH [TO3HABATENBHYIO U TBOPUYECKYIO aKTUBHOCTb;
O Pa3BUTh JCTETUYECKOE BOCIPUATUE CTPYKTYpPbI, (HOPMYNIT XUMHUYECKUX

DIIEMEHTOB, PE3yJIbTaTa COOCTBEHHOU JAESITETLHOCTH.

BocnurarensHele:
0 BOCITMTATh KOJJICKTUBHU3M,;
0 BOCIIMTATh MPABUJIBHBIN NOAX0/ K OpraHu3alyy CBOETO JOCYTa;
[ BOCIIUTaTh YOCXKICHHOCTh B II03HABAEMOCTH OKPYXAIOIIET0 MHpa |

H€O6XOI[I/IMOCTI/I 9KOJIOTUYCCKU I'PaMOTHOT'O OTHOIICHHUA K CPCAC oOHWTaHUs.

1.3. Conep:kanue nporpaMmmbl
YueOusriii man (105 gacon)

[Hazpanue pa3aesioB U TeM KoanuyecTBO 4acoB DopMBbI ATTECTALMH
n/n Teopusi MpakTuka IBeero
1 | Beeaenue B nporpammy |1 1 2 Y cTHBII onpoc
CobOecenoBanue ¢ neTbMH. |1 1 2 Y cTHBIN onpoc
1.1 | BBomHOe 3aHsTHE.




Mpeamer xummuu 10
2
IlonsaTus: aToM, 3 XuMH4uecKui
2.1 | MoJieKyIia, 3JIEMEHT IUKTAHT
dusnyeckue u 2 Pemienue
2.2 | XUMUYECKHE SIBJICHUS TPEHUPOBOYHBIX
yIIpaOKHEHU I
YucTtele  BemecTsa U 3 Pemenue
2.3 | cMmecw. Pa3nenenue TPEHUPOBOYHBIX
cMeceit yIIpaXKHECHH I
3aKOH COXPaHEHHS MacChl 2 Y cTHBIN onpoc
2.4
XuMHYecKHe peakunuu 6
3
[lonsiTHE O XMMHYECKOM 3 BrironHeHne
3.1 |B3aumopeiicTBUU [IPaKTUYECKUX
BEIIIECTB BagaHui
[Tpunnune rpaduyeckoro 3 Pemienue
3.2 | otoOpaxeHus TPEHUPOBOYHBIX
peakuuii yIIpaXKHECHHI
CoBpemenHoe 3 TectupoBanue
4 |[madopatopHoe
o0opynoBaHmne
Padora ¢ razammn 7
5
PazButne xumuu. OmbITHI 2 Y cTHBIN onpoc
5.1 | Ax. ITpuctau,
K.-B. lleene
Bonmopon, kuciaopon wu 5 Pentenue
5.2 | ammmuax [IPaKTUYECKUX
BagaHui
HUcrTopus xumum. S TectupoBanue
6 [ IJTanbl B M3yYeHNH ra3oB
U PacTBOPOB
PaGora c¢ pacrBopamu. 12
7 |Boaa
IlonsaTHa:  pactBop W 3 Y cTHBII onpoc
7.1 | pacTtBOpeHHE
Kpucransl 3 Y cTHBII onpoc
7.2
II€mo4n 1 KMCIOTHI 3 PericHue
7.3 TPEHUPOBOYHBIX
YIIpaKHEHU I
Comm 3 Pemienne
7.4 TPEHUPOBOYHBIX
YIIpaOKHEHU I
XuMusi  BOKPYI  HAc. 2 Y cTHBII onpoc
8 Ilpa3aHuyHas XumMus
MeTasuibl " 170.4 8
9 | coequHenus




Meraibl u ux 2 3 Y cTHBIN onpoc
9.1 | coenuHeHHs — CTOUKHE U
AKTUBHbBIC, TBEpPIBIE U
MATKHE, IparoleHHbIE
Mertanbl OCHOBHBIX |l 3 Pemenue
9.2 |rpymn [IPAKTUYECKUX
BagaHui
MerTanmnbl mo6oYHbIX |1 2 Pemienue
9.3 |rpynn MPAKTUYECKUX
BaaHui
DJIeKTPOXUMHUSA 3 6
10
l'anpBannyeckue 1 2 Y cTHBIN onpoc
10.1 | anemeHTHI
YcrpoiicTBo Gatapeiiku 1 2 Y cTHBII onpoc
10.2
Koppo3us MeTasios. 1 2 [BrinosiHeHUE
10.3 Bammra oT KOppO3UU MPAKTUYECKUX
3a1aHui
Keae3so. CpoiicTBa 3 7
11 [ xese3a
OcobenHoctu xeneza u 2 3 BrimonHnenue
11.1 [ coenunenwmii xenes3a. TPEHUPOBOYHBIX
Marnetusm YIIpaKHEHU I
Peakmuu coenuHeHui |1 4 Brimonnenue
11.2 [>xene3a. Xumuueckas [IPaKTUYECKUX
paayra BagaHui
Hemerasibl S 10
12
Cepa wu dochop -] 4 BrimonHeHne
12.1 | TMmMYHBIE IPEICTABUTENH [IPaKTUYECKUX
HEMETAIJIOB BagaHui
lanorenst. CxoactBo U |1 D [TectupoBanue
12.2 | paznuuus
OxucnurensHo- 2 A BrinosnHeHne
12.3 | BoccTaHOBUTEbHBIC [TPAKTUYECKUX
peakuuu B BagaHui
OBITY M B JJAOOpaTOpPUU
I'eneTnueckasn CBSI3b 2 S
13 | HeopraHm4ecKux
coeIHHEeHH I
Msoroo0pasue 1 2 Perenue
13.1 | Heopranmyeckux TPEHUPOBOYHBI
XUMHYECKUX X YIPaKHECHUI
BEIIIECTB U PEaKIU
Okcuabsl  MetamioB U |l 3 BeIrogHeHne
13.2 | HemeTamioB [TPAKTUYECKUX
BagaHui
Mmnoroo0pa3zue S 9
14 | opranmuyeckmux

coeINHEeHnH




Msoroo0pasue 1 1 2 Y cTHBII ompoc
14.1 | coeguuenuit yrnepona

Moro1ue BenecTsa 1 1 D Brimonnenue
14.2 [IPAKTUYECKUX
BagaHnui
Kpaxmai u riaroko3a 2 1 3 BrinoyiHeHNE
14.3 [TPAKTUYECKUX
BagaHui
Opranunyeckue Beniectna B |1 1 2 Pemienne
14.4 | npupone TPEHUPOBOYHBI
X YIIpa)KHECHUH
AHamu3z u oumcrka W@ 3 7
15 | BemecTB
Nupukaropel. [lonydenue [2 1 3 BoinonHeHne
15.1 |u usyyenue cBONCTB [IPAKTUYECKUX
BagaHnui
CrocoOsl  oOHapyKeHus 2 D 4 BrinosHeHue
15.2 | xaTMOHOB M aHUOHOB. [TPAKTUYECKUX
LiBeTHbIE peakiuu. BaTaHu I
AHanm3 cMecH coJen
IMoaroroBka 2 3 5
16 |wuccienoBaTeabCKOM
padoThl
y4yacTHe B KOH(pepeHun
Br16op TEeMBI u |l 1 2 Y cTHBII omipoc
16.1 | moaroroBka
HUCCIIEI0BATENbCKON
paboThI
[TocTtanoBka - D 2 BrinosnHeHne
16.2 [ 3kcnepumMeHTa [IPAKTUYECKUX
BagaHnui
VYuyactue B konpepenuun |1 L 1 CoOeceqoBaHu
16.3 g
Hrorosoe 3ansitue 1 - 1 [TectupoBanue
17
Htoro 51 54 105

Conep:xanue kypca (1054.)

Pa3nen 1. Beenenue.

Tema 1.1. CobecegoBanue ¢ nerbMu. BBonHoe 3ansiTHE.

BrrsicHeHHe HCXOIHBIX PECTABICHUN O MPeAMeTe XUMUU U 001acTh e€ MPUMEHEHUSI.

TexHuka 0e30mMacHOCTH. 3HAKOMCTBO C Tpymmoil. Pacckaz o comepkaHUM TPOrpaMMBI
nepBoro roja ooydyenus. [IpaBuna moBenenus B 1abopaTopumu.

Ilpakmuueckaa uacms. Texnuka Oe30macHOCTH B paboOTe ¢ XMMHYECKUMHU pPEaKTUBAMH,
3JIEKTPONPUOOpaMHU U HarpeBaTeIbLHBIMU IPHOOPAMH.

Pasnean 2. [Ipeamer xumuu.

Tema 2.1. IlonsiTusi: aTOM, MOJIEKYJ1a, JJIEMEHT.

[ITapocTepkHEeBas Moz€elIb MOJIEKYIbI. BemecTBa BOKpyr Hac. BO3SHUKHOBEHHUE W Pa3BUTHE
TEOPETUYECKUX MpeAcTaBileHuil o BemecTBe. Ctuxum ApucToTens U aromMucTHKa JleMokpura.



PazButue atomuctuueckux npenacrapieHuid B Tpyaax P. boitns u JIx. lansToHa. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTB.

Ilpakmuueckan uyacmp. 3HAKOMCTBO C KOJUJIEKIMEH XMMHUecKuX BemecTB. Iloctpoenue
MOJEJIEd MOJIEKYJ Pa3HbIX BELIECTB.

Tema 2.2. @uznueckue U XMMHYECKUE SIBJICHHS.

SABnenus usndeckue u xumudeckue. ['openne ceeun. V3ydeHne peakiiuu TOpeHHUs.

Ilpakmuueckasa yacms. IlnaBnenue napaduna. M3roroenenue cBeun u3 napaduna win
MbLIa. ATXUMUS («30JI0TOU JTOKIbY» U TTUPUTHI).

Tema 2.3. Uncrele BemecTsa U CMeCH.

[Ipupoausie cMecH — BO31yX, He()Th, MUHEpaJbl. M3yueHne KoUIeKIni.

Ilpakmuueckaa uacme. [IpaBuna paboTsl ¢ Becamu. B3BemmBanue, MpUroTOBJICHHE CMECEi
MeTaJljla U HEMeTaa.

Pa3nenenue cMecei.

OuucTKa BEIIECTB, IEPEKPUCTAIUTU3ALINS.

Ilpakmuueckasn wacmp. ONBITHI 110 pa3/IeJICHUIO CMECEH.

Tema 2.4. 3aK0H cOXpaHEeHHUSI MACCHI.

XuMHUecKasl peaklys Kak OTPaKEHHE 3aKOHA COXPAHEHUs MACCHI.

Ilpakmuueckan yacms. [IpuroroBnenne cmecu Jlemepu.

Pa3nen 3. XuMu4yeckue peakuum.

Tema 3.1. [lonsiTHe 0 XUMHMYECKOM B3auMojAeilcTBUM BemlecTB. [[pU3HaKu XUMHUYECKHX
peaknuii. HaGnroienne npu3HakoB XMMUYECKON pPEaKIiH.

Tema 3.2. [IppHIunbI rpagpuyeckoro 0TodopaskeHus peakumii. XMMUYECKUE yPaBHEHUS.

Ilpakmuueckaa uacmsp. IlpoBeneHre MNPOCTEHIINX OIBITOB, BBISIBICHUE W ONUCAHUE
0CcOOEHHOCTEH MPOTEKAHUS PA3IMYHBIX PEAKLINH.

Pasznen 4. CoBpeMeHHOe J1aDopaTOpHOE 000py/I0BaHHe.

[Tpunummns! paboTel 060PYAOBAHUS XUMUUYECKOH 1a00paTOpUU: MarHUTHBIE MEIIAIKH; BECHI
MeXaHU4eCKHe JIabopaTOpHbIe, TOPCHOHHBIC, AHATUTUYECKHE; BBITSHKHOHN 1IKad; MydenbHas 1eys.

Ilpakmuueckaa wacme. Vicnons3oBanue o0OpyIOBaHMS ISl NMPOBEAEHHUS J1a00paTOPHBIX
pabot. PaboTta ¢ nenTpudyroif, MUKpOCKOIIOM, MAarHUTHON MEIIATKOM.

Pa3pen 5. Padora ¢ razamu.

Tema 5.1. Pazeutne xumun. Onsitel k. IIpuctiau, K.-B. Illeene.

«JIecHoM Ta3» U CMOCOOBI «YTYUIISHUS» BO3IyXa.

Ilpakmuueckasa uacmp. OnbiTel ¢ CO2 u Os. TexHuka 6€30MacHOCTH MpU paboTe ¢ Ta3aMu.

Tema 5.2. Bonopoa, KucjIoposa, aMMHAK.

[TonsiTue yncToThl raza. ['pemyunii ras. ILioTHOCTH rasa.

Ilpakmuueckan uacmes. Ilonydenue Bomopona, Kuciaopola M ammuaka. lM3mepeHue
IJIOTHOCTH rasa.

Paznen 6. Uctopusi Xumuu. ITanbl B M3y4YeHUH ra30B U PACTBOPOB.

Hctopus tpanchopMmaiyy npeacTaBieHH yU€HBIX O CTPYKTYpe ra3000pa3HbIX BELIECTB U
Teopuu pactBopoB. M3yuenue cocraBa Bozmyxa. Otkpeitusi J[. Pesepdopma, A. JlaByasee u I
Kasenauma. Pa3Butne Teopuu ropenns. OnpoBepxkenue Teopuu ¢iorucrona. Teopuun pactBopos C.
Appennyca u JI. 1. Menneneesa.

Pa3nea 7. PaGora ¢ pacrBopamu. Boga.

Tema 7.1. IlonsiTHsI pacTBOP M pacTBOpPEHHE.



Teépable, kuakue, razoo0pazHble pacTBOphl. HackimeHHbIN pacTBOp. HeHachimeHHBbIH
pactBop. [lepechilienHbIi pacTBOp. PacTBOpUMOCTSD.

Ilpakmuueckasn yacmyp. lIpUrorosieHue pacTBOPOB U3  JKUJKOIO CTEKJIA

«Heopranunyeckuii jec — 3araJouHblid U MPEKPACHBIN.

Tema 7.2. Kpucrauisl.

Kpucrannuzanus u3 nepechleHHbIX pacTBOPOB.

Ilpakmuueckaa uacmp. BolpanirBaHue MOHOKPUCTAJIOB U3 HACBIIIIEHHOTO PacTBOpa.

[Tomyyaem u pucyeM KpHCTaIIbl pa3HOil (POPMBI.

Tema 7.3. I1l€109U ¥ KUCJIOTHI.

PactBopsl mienmoueit u kucinor. Boma B ¢usuke, xumuum u Ouonoruu. IlpuponHsie
OCMOTHUYECKHE SIBJICHUSI.

Ilpakmuueckan yacmep. Y CTpaHEHUE KECTKOCTU BOJBI. DIEKTPOIUTHI. Jlucconuanmsi.

Tema 7.4. Coun.

Mmuoroo6pasue comneit. Conu BOKpYT Hac, ux peakuun. Kpacota XMMHUYECKUX peaKITuii.

Ilpakmuueckaa uacmp. Kpucranimnzanuus coiaeil U3 xKeIaTUHOBBIX TIEHOK.

Pasznen 8. Xumus Bokpyr Hac. [Ipazauuunas Xummusi.

[Tpunuuns! gelicTBUs QeliepBepKoB, XUMHUUECKUX 3MEH, JPaKOHOB, XJIOMYIIEK.

Ilpakmuueckaa uwacmp. XUMH4YECKHE 3MeU U JApakoHbl. DOKyChl, OCHOBaHHbBIC Ha
W3MEHEHUH 1[BETAa PACTBOpA MPU XUMUYECKOU peakuun. DeriepBepku. MbUIbHBIE MY3bIPH, O YEM OHU
MOTYT paccKa3arb?

Pa3zgen 9. MeTaJsIbl M BX COeTUHEHMUS.

Tema 9.1. Mera/uibl U MX COeMHEHHS] — CTOMKHNE M AKTHBHbIE, TBEPIAbIE U MSATKHE,
AparoueHHbIe.

Mertamibl B Tabnuiie MenneneeBa. CTpoeHue aToMa Ha MpUMepe aToMa MeTallja.

Ilpakmuueckan yacmp. PU3nUecKre U XUMHUYECKHUE CBOMCTBA METAJIOB.

Tema 9.2. MeTa/lsIbl OCHOBHBIX IPYyIII.

CBolicTBa, CTPOCHHUE aTOMA.

Ilpakmuueckasn yacms. OnbiThl ¢ Sn u Al.

Tema 9.3. MeTa/iIbl NOOOYHBIX TPYIIL.

Mens, cepedpo, 3071010, ITuHK. CBOMCTBA, CTPOCHHE aToMa.

Ilpakmuueckan uwacmo. Kakue wmetannsl ecth B Jammne HakanuBanus (W, Mo, N).
Hparouennsie Metaiuibl. Beinenenue Au u Ag. «Kaccues nypmyp». BeipaiinBanue MOHOKPHUCTAJIOB
Cu. «/lepeBbsi» [lapanensca u FOnurepa.

Paznen 10. Duekrpoxumus.

Tema 10.1. N'asibBaHU4YeECKHE 3JIEMEHTHI.

Uctopus otkpsiTus. [lonstue o ranpBanuke. CoctaB M MPUHLUIIBI PA0OTHI TaJIbBAHUYECKUX
3JIEMEHTOB.

Ilpakmuueckaa uacmes. VI3yuenue cocraBa W NpUHLUINA PabOTHl Pa3IMYHBIX 3IEMEHTOB
MATAHUS.

Tema 10.2. YcTpoiicTBO 0aTapeiiku.

Pa3nosxenue BoJbl HA BOJOPO U KUCIOPOI.

Ilpakmuueckaa uacmp. ONBITH ¢ OaTapEUKaMU.

Tema 10.3. Koppo3us meTa/lsIoB. 3aIIMTa 0T KOPPO3HH.

[Ipu4uHBI ¥ TOCIENCTBUS KOPPO3UHA METAJUIOB. 3alIUTa OT KOPPO3HH.

Ilpakmuueckaa uacmp. ONBITHI 10 U3YYCHUIO KOPPO3UU METAIIOB U 3aILUTHI OT HEE.



Pa3pen 11. Keae3o. CBoiicTBa KeJe3a.

Tema 11.1. Oco0eHHOCTH Kejie3a U COeTUHEHHI Kere3a. MarmeTusm.

Kenesnsiii Bek. JKene3o Bokpyr Hac. CTeneHu okuciaeHus xenes3a. [lonstue maruerusma.

Ilpakmuueckaa uacmp. KauecTBeHHbIE peakiuu Ha MOHBI kene3a. [lomydyeHue
nupodopHoro xene3za. OnbITHL, JEMOHCTPUPYIOIIHE MarHETH3M.

Tema 11.2. Peakuuu coequHeHui xkesie3a. XuMUYeCKas pajayra.

OCoOeHHOCTH COAMHEHUH Kele3a U UX PEaKIHid.

Ilpakmuueckaa ywacmp. ONBITHI 110 TOJIYYEHHUIO PA3HOLBETHBIX COCIUHEHUH XKele3a.

XuMHUEecKas paayra ¥ XMuMHUUECKU cBETO(Op.

Pa3nen 12. Hemeranbl.

Tema 12.1. Cepa u ¢pocdop — THUNHYHBIE NPEACTABUTEIN HEMETAJJIOB.

Coenunenus S u P. Xumuyeckue cBoricTBa coeguHeHuit S u P. Anmmotponusi.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEIMHEHNH cephl U (hocdopa.

Ilpakmuueckasn uacmep. OeliepBepKU  Kak MIpUMeED TUIUYHON OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHON PEAKIUU.

Tema 12.2. I'anorennl. CxoacTBa U pa3jinyvus.

Hcropust OTKpBITUS HEKOTOPBIX rajoreHoB. ['anoreHsl — onacHsle U MOJIE3HbIE. YeM IaxHeT
Mope? 3aueM opranusmy monu?

Ilpakmuueckaa uwacmp. ONBITHI 110 TOJYYEHHUIO TAJIOT€HOB.

Tema 12.3. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE Ppeakuuu B ObITY M B
Jaboparopun. OBP.

Ilpakmuueckaa ywacmp. BeiBeIeHNE MTATEH U MTOIYYEHUE KPACOK. XMMUUYECKHUE BYJIKAHBI.

Pasznea 13. 'eHeTu4eckasi CBsI3b HEOPraHUYECKUX COCMHEHMI.

Tema 13.1. MHorooopasne HeOpraHM4eCKNX XUMHYECKUX BelleCTB U PeaKIui.

Konsna Jluzeranra.

Ilpakmuueckasn uacmo. [IpoBeeHNE CIOKHOM LENMH XUMUUYECKUX PEAKIUNA JJIS MOTYyUYCHUS
KoJien JIuzeranra.

Tema 13.2. OKcHuABLI METAJI0B H HEMETAJJIOB.

Heoprannueckuii cuntes. ['eneTnueckas CBsi3b HECOPraHUYECKUX COCTMHEHUN.

Ilpakmuueckaa wacmp. I1onydeHue u CBOMCTBA OKCUIOB.

Pa3nen 14. MHoroo0pasue opranm4ecKuX coeJHHEHHIA.

Tema 14.1. MHoroo0pa3ue coeMHeHHH yriaepoaa.

Hedts, Hedrsanpie mnéuku. Paspymenne miéHok. IloBepxHocTHOE HaTspkeHHe. Borpocs
3arpsAI3HEHUS OKPYKAIOIIEH Cpebl.

Ilpakmuueckaa uwacmp. OnipeficIeHUE TaJIOr€HONPOU3BOIHBIX.

I'openune caxapa. [IpoxykTbl nuTaHuUs.

Tema 14.2. Moroniue BeecTsa.

Mpbuta. CUHTETHYECKHE MOIOIIME BELIECTBA.

Ilpakmuueckasa padoma. VI3roToBieHre MbuIa.

Tema 14.3. KpaxmaJ u riioko3a.

Crpoenue, cocraB, wucnoib3oBaHue. l[BerHbie peaknuu. OrnpeneneHne TIIOKO3BI.
Cepebpenue.

Ilpakmuueckaa uacmp. KauecTBEeHHbIE PEAKIIMM HA KPaXMaJl U TJIFOKO3Y.

Tema 14.4. Oprannyeckue BelecTsa B IpUpoe.



benxu, KUPBI, YTJIEBOJIBL, (bepMeHTHI, TOPMOHBI, BUTaMUHBI

U TPOIYKTHI UX MPEBPALICHUI.

Ilpakmuueckan yacmp. [IpocTbIE ONBITHI C OPrAHUYECKUMHU BELIECTBAMMU.
Pa3znen 15. AHaIM3 ¥ OYHCTKA.

NHaukaTopsl U3 TPUPOAHBIX MaTeprasioB. CIocoObl pa3audeHUs COJICH.
Ilpakmuueckasn
Xpomarorpadust U IKCTpaKIus. AHAIU3 CMECH COJIEH.

yacmes. [IpuroToBieHne UHIUKATOPOB U3 MPUPOIHOTO CHIPHS.

Pa3znea 16. [loaroroBka ucciaenoBarelbCcKkoil padoThl U yyacTue B KOH(pepeHuu.
Tema 16.1. Bb10op TeMbI M IOATOTOBKA MCCJIEI0BATEILCKOH PadoThI.
O600menue mpoiiieHHoro Mmatepuana. Beroop Temsl. Llenu u 3agaun paboThI, 3TaIbl paboThI

Haj Hell. OcoOeHHOCTH UCTIONB30BaHus IHTepHEeT.

Ilpakmuueckaa uacme. [louck u padoTta ¢ TUTEPATYPOH IO TEME.

Tema 16.2. IlocTaHoBKa IKCIIEpUMEHTA.

MecTo 1 pob SKCIIEPUMEHTa B HCCIeI0BaTeNbcKor padboTe. BbiBoab! o padore.
Ilpakmuueckaa uacmep. [IpoBeieHNE SKCIEPUMEHTA U AHAJIU3 €r0 PE3YJIbTATOB.

Tema 16.3. YuacTue B KOHepeHUHNH.

[ToaroToBka noKIaaa v Mpe3eHTALUH.

Ilpakmuueckaa uwacmo. Yuactue B koHpepermuun «[IOMCK», obcyxkaenue pe3yiabTaToOB

KOH(EPEHIMH U BBICTYIUICHUH 00y4aronIuxcsl.

Pa3gen 17. UToroBoe 3angTHe.

HroroBass nuarHoctuka. llomBeneHwe WTOTOB paboThl 3a  yueOHBIM TOA. BrIOOD

WHAUBUAYAJIBHBIX TEM IJIS U3YUCHUA JICTOM.

KanennapHbiil yd4eOHbIN IJIAH

JonosiHuTeIbHASE 001I€00pa3oBaTe/IbHAs 001epa3BUBAIOIIANA IPOrpaMmma

«3aHnMaTeJIbHasi XUMHUSD
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Becena, 1 CobecenoBanue ¢ Y4eOHbIit Ompoc
Mpe3eHTauus netbMu. BBogHoe KaOMHEeT
3aHATHE.
becena, 1 CobecenoBanue ¢ YueOHbIii Ompoc
Mpe3eHTauus netbMu. BBogHoe KaOMHEeT
3aHsTHE.
Becena, 2 Tlonsarus: atom, YueOusbIi XuMU4ecKun
pe3eHTauus MOJIEKYJIa, DJIEMEHT. KaOHHET JUKTaHT
[IpakTnueckas 1 [TonsTus: atom, YueOHsblit [IpakTuaeckoe
pabora MOJICKYJIa, DJICMCHT. KaOWHEeT 3a/IaHNe
TeopeTruueckoe 1 Du3NYECKUe U YueOHbIii TectupoBanue
3aHATHE, XUMUYECKUE SIBICHUS. KaOMHEeT
npe3eHTaLus,
J€MOHCTPAIIMOHHBI
€ OITBITHI
[IpakTnueckas 1 dusudeckue u Y4eOHsblit [IpakTiaeckoe
pabota XMMUYECKHUE SIBICHHSL. KaOMHET 3aJaHue




TeopeTtnueckoe YucTele BeniecTBa u YueOHsblit TpeHnpoBoUHbIE
3aHATHE, cMmecu. Paznenenue KaOuHeT YIPa)KHEHUS
MIpe3eHTAHNS CMeceil.
[IpakTnueckas YucTele BeniecTBa u Y4eOHbIi [IpakTuueckoe
pabora cMecH. Paznencaue KaOWHET 3a/IaHne
cMecel.
TeopeTtnueckoe 3aKOH COXpaHEHUs Y4eOHsblIi Omnpoc
3aHATHE, MAacchbl KaOMHEeT
IIpe3eHTanus
IIpakTrueckast 3aKk0H COXpaHCHUS YueOHbIii TpenupoBouHbIE
pabota MAacchbl KaOMHET yIpaKHEHHS
TeopeTtnueckoe [onsTre o Y4eOHsblit TpennpoBoUHbIE
3aHATHE, XUMHUYECKOM KaOuHeT YIpa)KHEHUS
Hpe3eHTaLus, B3aUMOJIEHCTBUM
JeMOHCTPAaLUOHHBI BEIIIECTB.
€ OIBITH
IlpakTruueckas ITonsiTHE O YueOHbIii IIpakTrueckoe
pabora XUMHAYECKOM KaOMHEeT 3aJaHne
B3aUMOJICHCTBUH
BEIIECTB.
TeopeTtuueckoe IIpuniunet YueOHbIii
3aHATHE, rpau4ecKkoro KaOMHEeT TpenupoBouHbIe
npe3eHTauus 0TOOpaxXeHus YIpaKHEHHS
peaxiui
IIpakTruueckas TIpunmunet YueOHbIii IIpakTrueckoe
pabota rpau4ecKkoro KaOMHEeT 3aJlaHue
O0TOOpa)keHUs
peakuui
TeopeTtnueckoe CoBpeMeHHOE Y4eOHsblit YcTHBIN onpoc
3aHsATHE, nabopatopHoe KaOMHEeT
TIPE3CHTAINS obopymoBaHue.
IIpakTrueckast CoBpeMeHHOE YueOHbIii TectupoBanme
pabora nabopatopHoe KaOMHEeT
o0opyioBaHUeE.
TeopeTruueckoe PazButue xumuu. YueOHbIii IIpakTrueckoe
3aHATHE, Omertet k. [Tpuctim, KaOUHET 3aJJaHue
Ipe3eHTanus, K.-B. lleerne.
JI€MOHCTPALIUOHHBI
1 ONBIT
TeopeTtnueckoe Bonopon, kucnopon u Y4eOHsblit Omnpoc
3aHATHE, aMMHaK. KaOHHEeT
IIpe3eHTanus
IIpakTruueckas Bonopona, kucinopon u YueOHbIii IIpakTrueckoe
pabota aMMHaK. KaOWHET 3a/1aHne
[IpakTnueckas Bonopon, kucnopon u YueOHblit [IpakTiaeckoe
pabora aMMHaK. KaOWHET 3a/IaHNe
IIpakTruueckas Bonopona, kucinopon u YueOHbIii IIpakTrueckoe
pabota aMMHaK. KaOWHET 3a/1aHne
TeopeTtnueckoe Ucropus xumumu. Y4eOHsblit Omnpoc
3aHsATHE, OTansl B U3y4EeHUU KaOWHET
IPEe3eHTALUS ra3oB U pacTBOPOB.
[IpakTnueckas Hcropus xumum. YueOHsblit TpeHnpoBoUHbIE
pabota OTansl B U3y4YeHUN KaOMHEeT YIpaKHEHHS
ra3oB U pacTBOPOB.
IIpakTruueckas Hcropus xumuu. YueOHbIii TectupoBanue
pabota KaOWHET




DTanel B U3y4eHUN
ra30B U PacTBOPOB.

Teopernueckoe [TonsTHs: pacTBOp U YueOHbIii Ompoc
3aHsATHE, pacTBOpeHHE KaOMHEeT
Mpe3eHTalNs
IIpakTruueckas ITonsiTusi: pactBOp U YueOHbIii IIpakTrueckoe
pabota pacTBOpEeHHE KaOMHET 3aJlaHue
TeopeTtnueckoe Kpucrannsr. Y4eOHsblit TpeHnpoBoUHbIE
3aHsATHE, KaOWHET YIpaxXHeHHS
Mpe3eHTalns
[IpakTnueckas Kpucrannsr. Y4eOHblIit [IpakTiaeckoe
pabota KaOWHET 3a/laHne
TeopeTruueckoe [Il€noun U KUCHOTHI. YueOHbIii TpeHupoBoUYHBIE
3aHsATHE, KaOWHET YIpaXHeHHS
Ipe3eHTanus,
JEMOHCTPALIOHHBI
€ OIIBITHI
IIpakTruueckas [Il€noun U KUCHOTHI. YueOHbIii IIpakTrueckoe
pabota KaOWHET 3a/1aHne
IIpakTuueckas [{énoun U KUCTOTHI. Y4eOHbIit IIpakTuueckoe
pabora KaOWHET 3a/IaHne
Teopernyeckoe Comnm. YueOHbIii TectupoBanme
3aHTHUC, KaOuHeT
Mpe3eHTanus,
J€MOHCTPAIIMOHHBI
€ OIIBITHI
IIpakTuueckas Conu. Y4eOHbIit TpeHupoBoUHbBIE
pabora KaOWHET YIPOKHCHHS
TeopeTtnueckoe XHMHs BOKPYT Hac. Y4eOHblit Omnpoc
3aHsATHE, [Ipazganunas xumus. KaOHHEeT
Mpe3eHTalns
IIpakTruueckas XuMus BOKpYT Hac. YueOHbIii IIpakTrueckoe
pabota [TpazganyHas Xumusl. KaOMHET 3aJlaHue
TeopeTtnueckoe Mertanmsl 1 ux Y4eOHsblit TpennpoBoUHbIE
3aHsTHE, COEIMHEHMSI — CTOMKHE KaOWHET YIpaXHEHHS
Ipe3eHTanus, u
JEMOHCTPALIMOHHBI aKTUBHBIE, TBEPABIEC U
€ OIIBITHI MSTKHE, TParoleHHbIE.
IIpakTruueckas Mertanbl U ux YueOHbIii IIpakTrueckoe
pabota COEIMHEHMS — CTOMKHE KaOMHEeT 3aJlaHue
u
aKTHUBHBIE, TBEPIBIC U
MSTKHUE, IParolieHHBIE.
TeopeTtnueckoe MerTaasl OCHOBHBIX Y4eOHblit TpennpoBoUHbIE
3aHsTHE, TPYyMIL. KaOWHET YIpaXHEHHS
Mpe3eHTanus,
JEMOHCTPALIMOHHBI
€ OIIBITHI
IIpakTruueckas MerTaiibl OCHOBHBIX YueOHbIii IIpakTrueckoe
pabora TPYIIIL. KaOWHEeT 3a/IaHne
[IpakTnueckas MerTaasl OCHOBHBIX YueOHsblit [IpakTiaeckoe
pabota TpyHIL. KaOMHET 3aJlaHue
TeopeTtuueckoe MeTaiibl TOOOYHBIX YueOHbIii TpeHupoBoUYHBIE
3aHsTHE, TPy KaOWHET YIpaxXHEHHS

IMMpC3CHTAlM,




ACMOHCTPAIIMOHHBI

€ OIIBITHI
IIpakTruueckas MeTaiisl TOOOYHBIX YueOHbIii IIpakTrueckoe
pabota rpynn KaOMHET 3aJlaHue
TeopeTtnueckoe l'anpBann4eckue Y4eOHsblit Omnpoc
3aHsATHE, 3JIEMEHTBI KaOWHET
pe3eHTauus
[IpakTnueckas l'anpBannueckue Y4eOHsblIit [IpakTiaeckoe
pabora JJIEMEHTBI KaOWHEeT 3a/IaHne
Teopernyeckoe YerpoiicTBo YueOHbIii Ompoc
3aHsATHE, Oarapeiku KaOMHEeT
npe3eHTanusl,
J€MOHCTPAIIMOHHBI
€ OIIBITHI
[IpakTnueckas YcrpoiicTBo Y4eOHsblit [IpakTuueckoe
pabota Oarapeiku KaOHHET 3aJlaHue
TeopeTruueckoe Koppo3sus meTtanios. YueOHbIii TpeHupoBoUYHBIE
3aHATHE, 3ammTa OT KOppo3uun KaOWHET YIPOKHEHHS
pe3eHTanus
[IpakTuueckas Koppo3us meramios. Y4eOHsblit TpennpoBoUHbIE
pabora 3ammTa 0T KOppO3uHr KaOWHEeT YIPOKHCHHS
Teopernyeckoe OcobeHHoCTH Xele3a YueOHbIii IIpakTrueckoe
3aHATHE, U COeIMHEHUH Kele3a. KaOMHEeT 3aJaHne
Mpe3eHTallus, Marnetusm
J€MOHCTPAIIMOHHBI
1 OmBIT
[IpakTnueckas OcobeHHoCTH Keme3a Y4eOHsblit [IpakTiaeckoe
pabora Y COCTMHCHHM Keye3a. KaOWHET 3a/IaHne
MarseTusm
TeopeTtnueckoe Peaknyu coenunennit Y4eOHsblit Omnpoc
3aHATHE, xene3a. XuMH4YecKas KaOMHEeT
Mpe3eHTalns paayra
IIpakTruueckas Peakiuu coeguneHuit YueOHbIii TpeHupoBoUYHBIE
pabora xene3a. XuMH4YecKas KaOMHEeT yYIpaKHEHHS
paayra
IIpakTruueckas Peakiuu coequHeHuit YueOHbIii IIpakTrueckoe
pabota xerne3a. XUMHUYecKas KaOMHEeT 3aJaHne
paayra
Teopernyeckoe Cepa u docdop — YueOHbIii TpenupoBouHbIE
3aHsITHE, TUTTUYHBIE KaOWHET YIpaXHEHHS
pe3eHTauus NpeACTaBUTEIH
HEMETAJIOB
IIpakTrueckast Cepa u docdop — YueOHbIii IIpakTrueckoe
pabora THITHYHBIC KaOWHET 3a/IaHne
NpeACTaBUTEIH
HEMETAJUIOB
IIpakTrueckast Cepa u docdop — YueOHbIii IIpakTrueckoe
pabota TUTIMYHBIE KaOMHEeT 3aJaHne
NpeACTaBUTEIH
HEMETAJUIOB
Teopernyeckoe l"anorensr. CxomcTBO YueOHbIii Ompoc
3aHATHE, Y pa3Inyus KaOMHEeT
pe3eHTauus
IIpakTrueckast l"anorensr. CxomcTBO YueOHbIi TectupoBanme
pabora 1 Pa3Inaus KaOWHET




TeopeTtnueckoe OxucnurensHo- Y4eOHsblit TpeHnpoBoUHbIE
3aHATHE BOCCTaHOBHUTEIHHBIE KaOWHET YIpaXHeHHS
peaxuuu B
OBITY M B JJabopaTopuu
IIpakTrueckast OKuCIUTETHHO- YueOHbIii IIpakTrueckoe
pabota BOCCTaHOBHUTEIHHBIE KaOWHET 3a/laHue
peaxuuu B
OBITY M B JJabOpaTopuu
Teoperuueckoe MHuoroo0pasue YueOHbIii TectupoBanue
3aHsATHE, HEOPTaHUYECKUX KaOWHET
pe3eHTauus XUMUYECKUX
BEIIECTB U PEaKIUui
IIpakTrueckast MHoroobpasue YueOHbIii TpenupoBouHbIE
pabota HEOPraHMYECKUX KaOMHEeT yIpaKHEHHS
XUMUYECKUX
BEIIECTB U PEaKIui
TeopeTtuueckoe OKCHIBI METAIIIOB U YueOHbIii TpeHupoBoUYHBIE
3aHATHE, HEMETAIJIOB KaOMHEeT yIpaKHEHHS
JeMOHCTPALUOHHBI
€ OITBITHI
IIpakTuueckas OKCHIBI METAIIIOB H YueOHbIii IIpakTrueckoe
pabota HEMETAJJIOB KaOHHET 3aJaHHe
Teopernyeckoe MHuoroobpazue Y4eOHbIit Ompoc
3aHsATHE, COEIMHEHHH yTiepoaa KaOWHET
pe3eHTanus
[IpakTnueckas Msoroo0Opazue Y4eOHsblit [IpakTudeckoe
pabora COCIMHCHHN yTiIeposia KaOWHeT 3a/IaHNe
Teopernyeckoe Motorie BemecTra YueOHbIii Ompoc
3aHATHUC, KaOuHeT
pe3eHTauus
IIpakTruueckas Motomniue BeliecTBa YueOHbIii IIpakTrueckoe
pabora KaOWHET 3a/IaHne
TeopeTtnueckoe Kpaxman u rimoko3a Y4eOHsblit TpennpoBoUHbIE
3aHATHE, KaOMHEeT yIpaKHEHHS
Mpe3eHTalNs
IIpakTruueckas Kpaxman u rmroko3a YueOHbIii IIpakTrueckoe
pabota KaOWHET 3a/1aHne
TeopeTtnueckoe Opranunueckue A 01307 Omnpoc
3aHsATHE, BEIIIeCTBA B IPUPOJIE KaOWHET
Mpe3eHTalns
[IpakTnueckas Opranuyeckue Y4eOHsblit [IpakTiaeckoe
pabota BEIIECTBA B MPUPOJIE KaOMHET 3aJaHne
TeopeTruueckoe Nuaukatopsl. YueOHbIii TpeHupoBoUYHBIE
3aHsTHE, [lomyuenue u KaOWHET YIpaXHEHHUS
pe3eHTauus M3y4YeHHE CBOICTB
[IpakTnueckas WNnauxaTtopsl. YueOHsblit [IpakTudeckoe
pabora [Tomydyenue u KaOWHET 3a/IaHne
U3y4YEeHHE CBOMCTB
TeopeTtnueckoe Crioco0Osr Y4eOHsblit TpennpoBovHbIE
3aHATHE, 00HApY)KCHHS KaOWHET YIPaOKHCHHS
Mpe3eHTaINs KaTHOHOB ¥ aHHOHOB.

LIBeTHBIC peaKITum.
AHanu3 cMecu conen




[IpakTnueckas 2 Crioco0Osr Y4eOHsblit [IpakTiaeckoe
pabora 00HApYKCHHS KaOWHET 3a/IaHne
KaTHOHOB U aHUOHOB.
LBeTHBIE peakuuy.
AHanu3 cMecH coliel
Teopernyeckoe 1 Br160op TeMbI 1 YueOHbIii Ompoc
3aHATHE MOJTrOTOBKA KaOMHEeT
HCCIIEI0BATEIBCKON
paboThI
IIpakTrueckast 1 Br160op TeMbI 1 YueOHbIii IIpakTrueckoe
pabota MOJTrOTOBKA KaOMHEeT 3aJaHne
HCCIIEA0BATEIBCKON
paboTHI
[IpakTnueckas 1 [ToctanoBka Y4eOHsblit [IpakTuaeckoe
pabota 9KCHEPUMEHTA KaOHHET 3aJaHHe
IIpakTruueckas 1 ITocranoBka YueOHbIii IIpakTrueckoe
pabora DKCIICPUMEHTA KaOWHEeT 3a/IaHne
Kondepenuus 1 VYyactue B YueOHsbIit Omnpoc
KOH()EepEeHIIUN KaOWHET
becena 1 HroroBoe 3aHsaTHe YueOHbIii Ompoc
KaOWHET
Hroro: 105

1.4. Ilnanupyemble pe3yJabTaThl
IIporpamma o0ecrneynBaeT JO0CTUKEHHE CJIeTYIOIIMX Pe3yJbTATOB OCBOCHUM
NMPOrpaMMbl JONMOJHUTEIBLHOT0 00Pa30BaAHUA:

JInyHOCTHBIE:

'] chopMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHUS K YYEHUIO, TOTOBHOCTh U
CIIOCOOHOCTH, O0YUaIOIMUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHBAIIMH K
00y4EeHHIO ¥ TIO3HAHUIO, BEIOOPY MaimbHENIero oopa3oBanus Ha 6a3e OPUESHTUPOBKU B MUPE
npodeccuii U
MHIUBUAYAIbHON 00pa3oBaTelbHONW TPAEKTOPUU C YYETOM YCTOMUYMBBHIX MO3HABATENIbHBIX
WHTEPECOB;

npo(eCcCUOHANBHBIX ~ MPEANOYTEHUH, OCO3HAHHOMY  IOCTPOCHUIO

"l chOpMHUPOBAHHOCTh  IIETTOCTHOTO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHUKH;

'] chOpMHUPOBAHHOCTh KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOUICHUH U
COTPYAHUYCCTBEC CO CBCPCTHUKAMH, CTApIIMMU W MJAAUIMMH, B 06pa3OBaTean01?1,
OOIIIECTBEHHO TMIOJIE3HOM, y4eOHO- HCCIE0BATEIbCKON, TBOPUYECKOW M JPYrUX BHUIAX
NEeSITEIbHOCTH;

[l yMeHHe SICHO, TOYHO, TPaMOTHO M3JIaraTb CBOU MBICIU B YCTHOM U IMUCBMEHHOU
peuu, MOHUMAaTh CMBICI MOCTaBJIEHHOW 3aJayu, BHICTpAUBaTh apryMEHTAlMIO, TPUBOIUTH

IIPUMEPBI U KOHTPIIPUMEDBIL;

MHPOBO33pPCHU, COOTBCTCTBYIOILICTO

| mpelcTaBlIeHHE O XMMUYECKOW HayKe Kak cepe 4eloBEeYeCKOU NesTeNbHOCTH,
00 sTamax e€ pa3BUTHSA, O €€ 3HAYNMOCTH JIJISl Pa3BUTHUS [IUBHIIN3AIINN;

'] KpUTHUYHOCTh MBIIUICHUS, YMEHHUE paClO3HaBaTh JIOTUYECKH HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

'] KpeaTMBHOCTb MBIIUICHUS, WHUIMATUBA, HAXOJYUBOCTb, AKTHUBHOCTb IPHU
pELIEHUN SKCTIEPUMEHTANIbHBIX U PACUETHBIX 3a]ady;




[l ymeHnue KOHTPOJIUPOBATH npoiiecc u pe3ynbTaT yueOHOU
HCCIIEIOBATENbCKON e TEIIbHOCTH;
] cOCOOHOCTH K AMOILIMOHAIBHOMY BOCIPHUSATUIO XUMHUYECKUX OOBEKTOB, 3a1ad,
pELLIEeHHH, pacCyKICHUH.

MeranpeamMerHsble:

U YMCHHC CaAMOCTOATCIIbHO IJIAaHUPOBATh AJIbTCPHATUBHBIC IMTYTH JOCTUKCHUA Heﬂeﬁ,
OCO3HaHHO BBIOMpaTh HambOosee IPGEKTUBHBIE CMOCOOBI pEHICHUS y4eOHBIX U
IIO3HABaTCJIIbHBIX 3a1a4,

] yMeHue OCyIIECTBISITh KOHTPOJIb IO PE3YyIbTATy U MO CIOCO0y AeCTBUS HAa YPOBHE
MIPOM3BOJILHOTO BHUMAHUS U BHOCUTHh HEOOX0IMMBbIE KOPPEKTUBBI;

| yMeHHue aJIeKBaTHO OLIEHWBATh MPAaBUJIBHOCTb WM OMIMOOYHOCTH BBITIOJHEHHS
yaeOHOM 3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOYKHOCTH €€ PeIIeHNS;

'] OCO3HaHHOE BJAJICHUE JIOTHUYECKUMH JICHCTBHSIMU OIPEJACICHUS MOHATH,
0000IICHNS, YCTAaHOBIICHHS aHAJOTHH, KIacCH(UKAIMK Ha OCHOBE CaMOCTOSTEIHLHOTO
BbIOOpA OCHOBAaHUI U KPUTEPHEB, YCTAHOBJICHUS POJAOBUIOBBIX CBSI3EH;

| yMeHHE yCTaHaBIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U; CTPOUTH JIOTHYECKOE
paccyxaeHue, yMO3aKiIIoueHnue (MHIyKTUBHOE, JeTyKTUBHOE U 110 aHAJIOTUH) U BBIBO/IBI,

'] yMeHue co3znaBarh, NPUMEHSTh W MNPeoOpazOBbIBaTh 3HAKOBO-CHMBOJIMYECKHE
CpeACTBa, MOJEIH U CXEMBI JJIsl PEIIeHUs] y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

] yMeHUe OpraHrn30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIHHOCTB C
yuuTeNleM M CBEpCTHHKAMHU: ONPEAENATh IEJH, pacrpeneneHue ¢GyHKUMA W posel
YYaCTHUKOB, B3aMMOJICHCTBHE M OO0IIHE CIOCOOBl paboTh; yMEHHE paboTaTh B TPYIIIE:
HaXOJUTh oOlIee pelieHre U pa3pemarb KOH(GIUKTH Ha OCHOBE COTJIACOBAaHUSA MO3HULIMNA U
yuéTa WMHTEPECOB; CIyIIaTh MapTHEpa; (OPMYyIUPOBATH, ApPTYMEHTHUPOBAThH M OTCTAaUBATh
CBOE MHEHIUE;

'] chopMHPOBAaHHOCTh YYEOHOM U OOIIENOIb30BATEIBCKOW KOMIETEHTHOCTH B
00JIaCTH  MCIIOJIb30BaHUS ~ MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX  TexHojoruii (MKT-
KOMITETEHTHOCTH );

] mepBOHaYaJdbHBIC MPEICTaBICHUS 00 HIEIX U O METoJaX XUMHUH Kak 00
YHHUBEPCAILHOM SI3bIKE HAYKHU U TEXHUKH, O CPEJICTBE MOJICTIMPOBAHUS SIBIICHUH U MTPOLIECCOB;

] yMeHue BUIETh XMMHUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYaIH B JPYTUX
JTUCIUIUINHAX, B OKPYXKAIOIICH KU3HU;

| yMeHUE HAXOJUTh B Pa3IMYHBIX HUCTOUYHUKAX MH(OpMAIIHNIO, HEOOXOIUMYIO IS
pelIeHus XUMHYECKHX MpoOjieM, W MPeACTaBiIsATh €€ B MOHATHOW (opme; MPUHUMATH
peleHe B yCIOBUAX HEMOTHON M U30BITOUHON, TOUHOM U BEPOSITHOCTHOM HH(pOPMALINY;

] yMeHHME TIOHUMATh M UCIOJIH30BATh XUMUYECKUE CPENICTBA HATIISAHOCTU (MOJEIH,
YepTeXH, CXEMbI U JIp.) Ui WUTIOCTPALIMH, UHTEPIPETAIIH, apTyMEHTAIUH;

(] yMeHHE BBIABUTATH THUIIOTE3bl MPH PEHICHUH YYEOHBIX 3a/lad W TMOHUMATh
HE0OXOIMMOCTb UX MPOBEPKH;

] yMeHue IpUMEHATh UHAYKTUBHbIE U IEAYKTUBHBIE CIIOCOOBI pacCyKIeHUH, BUIETh
pa3IMYHbIC CTPATETUU PEIICHMS 3a/1a4;

|| MOHMMaHUE CYIIHOCTH aJTOPUTMHUYECKUX MPEANUCAHUNA U YMEHUE IeHCTBOBATh B
COOTBETCTBHUH C TPEJIOKEHHBIM aIrOPUTMOM;

(] yMeHHE CaMOCTOSATEIbHO CTaBUTH IICNIH, BHIOMPATh U CO3[aBaTh AJTOPUTMBI IS
perieHust yueOHbIX XUMHUYECKUX TIPOOIIeM;



] ymMeHHEe TUIAaHUPOBATh U OCYIIECTBISATh JEATEIbHOCTh, HAPABICHHYIO Ha PELICHUE
3aJla4 UCCIeI0BaTEIbCKOTO XapaKTepa.

IIpeameTHbIe:

[l yMeHHe padoOTaTh C XUMHYECKHM TEKCTOM (CTPYKTYpUPOBAaHUE, W3BIICUCHUE
HE00X0AMMOM HMH(OPMALMK), TOYHO U TPAMOTHO BBIPAXKATb CBOM MBICIM B YCTHOH H
NUCHBbMEHHOM  peuyd, TPUMEHsSSI  XUMHUYECKYI0  TEPMUHOJOTHIO M  CHMBOJHKY,
UCTIOJIb30BATh pa3IuaHbIC SI3BIKU XUMHUH  (CIIOBECHBIH, CHMBOJIMYCCKHH,
rpaduueckuii), OOOCHOBBIBATh CYXACHHUS, MPOBOAUTH KIAacCH(PUKALMIO, T0Ka3bIBATh
XMMHYECKHE YTBEPKICHHUS;

] BmageHne 0a30BBIM TOHSATUHHBIM anmapaToM: HMETh IPEJCTaBICHHE O
XUMHUYECKOM  3JIEMEHTE,  BIQJCHUE  CHUMBOJBHBIM  SI3bIKOM  XUMHM,  3HAHHUE
XUMHYECKUX (popmyi;

] yMeHHE BBINOJHATh pacyeTHbIC NpeoOpa3zoBaHUs (GOPMyYJ, NMPUMEHSTh WX UL
pemieHUsT y4eOHBIX XMMHUYECKMX 3aJad W 3334, BO3HUKAIONIMX B  CMEXKHBIX
y4eOHBIX MPeIMETaX;

] yMeHHE IOJIb30BaThCd XMMUYECKUMH (HOPMYIIAMH U CAMOCTOSTEIFHO COCTABIIATH
(GbopMyIbl 3aBUCHMOCTEH MEXAY BETUYMHAMU Ha OCHOBE OOOOIEHUS YAaCTHBIX CIy4aeB
Y 9KCIIEPHMEHTA;

] yMeHHE pelIaTh 3aJaud 10 YpaBHEHUSM H (opMynam, MPUMEHAThH MOJy4YeHHBIE
YMEHUS ISl peIlieHUs 3a/1a4 U3 XUMHUHU, CMEXKHBIX IPEAMETOB, IPAKTUKH;

"] oBazieHne cUCTeMOoil (DYHKIIMOHAJIBHBIX MOHATHH, (YHKIMOHAIBHBIM S3bIKOM H
CHMBOHHKOﬁ, YMCHHEC CTPOUTH I‘pa(bI/IKI/I 3aBUCUMOCTHU BCIIMYHUH, OIIMCHIBATh UX CBOﬁCTBa,
UCIOJIb30BaTh (PYHKIMOHAIBHO-TpaduUecKie MPEeACTaBICHUs AJs ONMUCAaHUS U aHaau3a
XUMHYCCKUX 3a1a4 U PCAJIbHBIX SaBHCHMOCTeﬁ;

| OBJIaICHHE OCHOBHBIMH CIIOCOOAMU MPEJCTABICHUS U aHAJIM3a CTaTUCTUYECKUX
JAHHBIX; YMEHUE MPOTHO3UPOBATH OTKPHITHE HOBBIX BEIIIECTB;

Ll yMeHHE NPUMEHATH U3YYEHHBIE IIOHATHS, PE3YNLTAThl U METOABI IIPU PELICHUU
3aJady M3 pazNUYHbIX pa3felioB Kypca, B TOM 4HCIE 3a7ad, HE CBOJIIIMXCA K
HEMOCPEJACTBEHHOMY ITPUMEHEHHIO U3BECTHBIX aJlTOPUTMOB.

Paznen 2. Kommiiekce oprann3alMOHHO-Iearoru4eckux ycJaoBui

2.1. ®opmbl aTTECTALIUM

- (opMBI OTC/ICKMBAHUA U (PUKCALMHU Pe3ya1bTaTOB:

B mnpomecce oOyueHHs OCYIIECTBIISIETCS KOHTPOJb 3a YPOBHEM 3HAaHUH U yMEHHUH
oOyuaromuxcs. 3HaHUsI ¥ yMEHHUS TPOBEPSIIOTCS IOCPEACTBOM BBINOJHEHUS 00ydaromuMuUcs
NpakTUYecKHX  paboT B  XHMMHUYECKOH  Jaboparopuu, TOJATOTOBKU  CaMOCTOSATEIbHBIX
UCCIIEIOBATENbCKUX paboT. YpPOBEHb YCBOEHHUS MPOrpaMMHOrO MaTrepuaja Ompeleisiercs o
pe3yibTaTaM BBITOTHEHUS MPaKTHUYECKUX paboT. C KaKapM PeOCHKOM OTpalaThIBAIOTCS HanboJsee
CJIOKHBIC SKCIICPUMCHTHI, 3J1€Ch HGOGXO,Z[I/IMO BHUMATCIIbHOC, YYTKOC U I[OGpOG OTHOIICHHUE K
Kaxnomy. Beioupaercs nuddepeHmpoBaHHbIN MOAX0 K 00yJaromeMycsi, BCE YIa4H MOOIIPSIOTCS,
BCC HCAOYCTbI TAKTUYHO U MATKO HCHPABIAKOTCA. KOHTpOJ’IprGTC}I Ka4e€CTBO BBIIIOJTHCHUA
MPAKTUYECKUX pabdOT TI0 BCEM pasieiaM.

B Teuenue yueGHOro roma oOywarommecs y4acTBYIOT B XHMHYECKHX OJHMMIIMAAAX H
KOH(EpeHIHAX.

dopmamu TO/IBEIEHUSI UTOTOB Pa0OTHI MOTYT OBITh: OTKPBITHIE 3aHATHS, TBOPUECKAsl 3alUTa,
CaMOOIICHKA, KOJUIEKTUBHOE 00CYKIEHUE U JIp.



HtoroBas oleHka ocymiecTBisieTcss B (GopMe AEMOHCTPALUU JIydIIMX paboT Ha 3aHATHIX
Kpy)XKKa Tepel OAHOKJIACCHUKaMu MU poautensmu. Jlyumme paboThl OTMEUalOTCs I'paMOTaMH,
TUTUIOMaMH, TTOapKaMHU.

- ¢hoopMBbI IPeIbSABICHUS U JEMOHCTPALMH Pe3y/IbTATOB:

| BXOAHOM KOHTpPOJIb — IPOBOJAUTCS B Hauajle OOY4YEHHs, ONpENeNsieT YpPOBEHb
3HaHU pebeHka (codeceoBaHre C 00YJAIONIMMICS B HaYalle To/1a);
[l TekyliMid KOHTpPOJb — HPOBOAMTCA Ha KaXJOM 3aHITHM: aKLEHTUPOBAaHUE

BHHMaHUs1, IPOCMOTP padorT;

] IPOMEXYTOUHBII KOHTPOJIb — IPOBOAMUTCS 10 OKOHYAHUU M3YYEHUS OTAEIbHBIX

TEM: JUJIAKTUUECKUE UTPBI, TECTOBBIE 3a/1aHUs, BUKTOPHUHBI.

| UTOrOBBIHA KOHTPOJIb — MPOBOJUTCA B KOHIIE Y4€OHOI0 roJja, ONpeAeseT ypOBEHb
OCBOCHHUS IIPOTPaMMBbI (3alIUTa UCCIeI0BATEIbCKON PabOThl, COOEceJOBaHUE B KOHIIE I'0/1a).

B mporpamme ucnonb3yercs rulkas peHTHHroBas CHCTEMa OLICHKH JOCTHIKEHHM
00yYaroIuxcs Mo ONPEIEIeHHBIM KPUTEPHSIM:

— BBINOJIHEHHUE ONPEICIEHHOTO KOJIMYECTBA MPAKTUYECKUX PadOT, KOria Kaxjas
npakThyeckas padoTa OLEHUBAETCS ONPEACICHHBIM KOJMYECTBOM OalIoB;

- IIOJIBE/ICHUE UTOTOB B KOHIIE Ka)KA0I'0 MOIYyroaus (sSIHBapb, Mail);

— cUCcTeMa HarpakJIeHHs U MOOLIPEHUS 00ydJarouIuxcs, Jyqire oOyJaronmecs,

HaOpaBIue HanOoJIbIIee KOJTMYECTBO OAIOB, HArPAXKAAIOTCS TPAMOTAMH U TIPU3AMH;

- OpraHu3aisi KOHTPOJISl 3HAHUM IPOUCXOIUT HA OCHOBE camMopedieKkcuu
oOyuarolerocs.

Pedrnexcust moMoraer onpenenuTs CTeNeHb JOCTHKCHHS OCTaBICHHON 1ETH, IPUYUHBI UX
JOCTHKEHUS UM HA000POT, N€HCTBEHHOCTh T€X WM UHBIX CIOCOOOB U METO/IOB, a TAKXKE IPOBECTU
CaMOOLICHKY.

2.2. OneHOYHbIE MATEPHAJIbI

[Tpu OIICHUBAaHUHM  y4EOHBIX JOCTHKEHUM  ydaluxcs 0  JOMIOJHHUTEILHOU
o01eo0pa3oBaTeNbHOM 00IIepa3BUBAIOIICH POrpaMMe «XUMHSI B OTIBITAX»» UCIOIb3YIOTCS:

[l JlmarHocTMKa YCBOGHHMsI MaTepuala, B mporecce oOydeHus: mo olrieoOpa3oBaTeaIbHON
o01epa3BUBaroIeil mporpaMme «XUMHS B OTIBITAX.

'] MuauBuayanbHas KapTa ydeTa pe3ylbTaTOB MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH.

'l MHdopmannoHHas KapTa yyeTa pe3yJbTaToOB O0YyJaroUXcs Y4acTUsl B MEPONIPHUITHAX
pPa3HOTo YpPOBHSL.

OneHouHble MaTepuabl IPOrpaMMbl pa3paboTaHbl ¢ y4eTOM TpeOOBaHMH K CTapTOBOMY
YPOBHIO OCBOEHUS y4eOHOr0 MaTepHaia.

O:xunpnaemMble pe3yJbTaThl:

0 NOJIy4aT NPEACTAaBICHUE O CTPOCHUHU aTOMa, MOHAX M MOJIEKYyJaX, O KiacCU(UKALUU
HEOPraHMYECKUX COCTUHEHU Ha KUCIOThI, OCHOBAHUS U COJIM, 00 aHANIN3€e U CUHTE3E;

0 nproOpeTyT OCHOBHBIE HAaBBIKM MPAKTHUYECKOW paboThl B JabopaTopuu, OyAyT
BBITOJIHATH TPOCTEiINeE Ta00paTOPHBIE OTICpPaIIHH;

0 IPOSIBAT MHTEPEC K COBPEMEHHBIM MTpobieMaM XMMHHU U K HCCIIeI0BaTeIbCKON paboTe
B 9TO# Hay4YHO# 00JacTH;

0 cOPMHPYIOT IPEJCTABICHHE O KPACOTE XUMHUYECKOT'O IKCTICPUMEHTA;

0 Pa30BBIOT YYBCTBO OTBETCTBEHHOCTH ITPH BBIMOJIHEHUH XMMUYECKOT'O SKCIIEPUMEHTA

0 CHUCTEMAaTHU3UPYIOT CBOM 3HAHUS B 00JIACTH XUMHUHU, CO3/IaIyT HEOOXOAUMYIO 0a3y JIs

nepexoja K yriyoJaéHHOMY U3yYEHHIO OT/ICIbHBIX Pa3/IeioB XUMUH;



0 Oymyt YMETh CaMOCTOSITENIFHO ~ TIPOBOJUTHh OKCHEPUMEHTHI M BECTH
HCCIIE0BATENbCKYIO paboTy B 1aOOpaTOPHH;

0 OCO3HAKOT CAUHCTBO MATCPUAJIBHOIO MHpPAa Ha OCHOBC XHMMHUUYCCKOI'O IMOAXOJa K
CTPOCHUIO BCUICCTBA,
0 OCBOAT 3KOJIOTHYCCKUC ACIICKTHI BJIMAHNUA XUMUHU HA MMOBCCAHCBHYIO KU3Hb,

o IpUOOPETYT MOTHBAIIMIO Ha JTATbHEHIIIEE H3yYeHUE €CTECTBEHHBIX HAYK;

0 Hay4JaTcsi CaMOCTOSATEILHO padoTaTh CO CIIEIMATIEHON XMMHUYECKOM JINTepaTypoil;

0 nproOpeTyT HaBBIKH MMOATOTOBKH JOKJIAJ0B M BHICTYINICHHH HAa KOH(EpeHLIUsX.
Kpurepun ypoBHsI 0cBOeHHsI Y4eOHOI0 MaTepuaJa:

. - BBICOKHIl YPOBEeHb — 00YyJarOmnii OCBOWII MPAKTUUECKH BeCh 00BEM 3HaHMil 100-
79%, IpeyCMOTPEHHBIX IPOIPaMMOi 38 KOHKPETHBIN EPHOL;

. - cpeAHM#i ypOBeHb — Yy 00yJaromux o0bEM yCBOCHHBIX 3HaHUM cocTaiseT 80-50%;

. - HU3KHIi ypoBeHb — oOydarommiics oBnaaen MeHee dem 50% o0béma 3HaHUH,

IIPEAYCMOTPEHHBIX IIPOTPAMMOM.

2.3. YciaoBus peaju3anu NpOorpaMMsbl

MarepuajibHo-TexHUYeckue ycaoBus. st 3ddexkTuBHONH peanu3anud  MpOrpaMMBbl
HE00X0MMa MaTepHAIbHO-TEXHUYECKas 0aza:

1. YueOHblii kaOuHer, cooTBeTcTBYIOIUH TpeboBanusm: -CanlluH 2.4.4.3172-14
«CaHUTapHO-3MUAEMHOJIOTHYECKHEe TpeOOBaHUS K YCTPOWCTBY, COACPNKAHUIO M OpraHu3aluu
pexuma paboThl 00pa30BaTENBHBIX OPraHM3AIMKA JOMOJHUTEIILHOTO O00pa3oBaHUs JeTei»
(remnepatypa 18-21 rpagyc Llenbcus; BmaxHOCTh Bo3ayxa B mpeaenax 40-60 %, meGens,
COOTBETCTBYIOIIAs BO3PACTHBIM 0COOCHHOCTSIM neTeid 14-17 mer); s peanuzanuu mporpaMMbl

Ob6opyaoBaHMe U maTepuansi:

=

KOMnbloTEp;

=

meaunanpoeKkTop.

=

CTaHAAPTHbIN HaBOP XMMNYECKUX PeaKTUBOB (KMCNOTbI, LWENOYM, OKCUAbI, CONU);

=

nsmepuTenbHble Nprubopsl;

=

CTeKNAHHan n dapdoposas nocyaa;

=

MeTannnyeckme WTaTuBbl;

=

HarpeBaTe/bHble NPUBGOpBLI;

=

BECbl;

=

MMKPOCKOT.
B kauecTBe NMIAKTMUYECKUX MAaTEpUAIOB HCIOJIb3YIOTCS HarJsAHbIE MOcoOMs: Taliuna
pacTBOpUMOCTH U niepuoaudeckas tabnuua /. . MenaeneeBa; KOJUIEKIIMH TOJIE3HBIX UCKOTIAEMBIX,
1o4B, He(hTH, IIKaNa TBEPJOCTH U T.1I.

B kauecTBe METOIMUECKUX MATEPUANIOB MPUMEHSIOTCS Pa3iIWYHbIe MyOIUKAIMU [0 XUMHU
(eM. CHomCcOKk JHUTEpaTyphl), METOAMUYECKUX pPa3pabOTOK W IUIAHOB KOHCIIEKTOB 3aHSTHH;
METOAMYECKUX YKa3aHUH U pEKOMEHIANN K IPAKTUYECKUM 3aHATHSIM.

HNudopmanuonHoe odecrnevyeHne: METOAMYECKHE Pa3padOTKU IO BCEM TeMaM, CLIEHApUU
IIPOBE/ICHUS] MEPONIPUSITUN, HHTEPHET-UCTOYHUKH, CXEMBI, OIIPOCHBIE M TEXHOJOTHYECKUE KapThl.

KanpoBoe obGecneuenue. J[onomHuTenpHy0 00Ie00pa30BaTeIbHYIO0 O0IIEPA3BUBAIOILYIO
nporpamMmy «3aHuMaTeIbHask XUMHSD pealu3yeT yYUTelIb XUMHUH.

2.4. MeToanyeckue MaTepuabl

Metoauka o0y4eHus: MpeanosaraeT JOCTYIIHOCTh M3JlaraeéMoi MH(OpMaIMu s Bo3pacTta
00y4aroImuxcs, 4T0 JOCTHraeTcs 3a CYET HarsIIHOCTU M HEpa3pBhIBHOM CBS3U C MPAKTUYECKUMU



3aHATUSIMH. DOPMBI 3aHATUI ONPEEISIIOTCS HAIIPABICHHOCTSIMU NPOTrpaMMbl U €€ 0COOEHHOCTSIMH.
[IporpaMMa BKIIIOYAEeT KaK TEOPETUYECKUE U MPAKTUUECKHE 3aHATHA B YUEOHbIX KaOWHETaX, TaK U
JKCKYPCHOHHBIE BBIXObl HA TEPPUTOPHUIO YUPEKIACHUSA U CBOCH MECTHOCTH.

@®opmbl  OopraHu3anum  y4eOHoro 3anfATus. [lomaya Teopernueckoro Marepuaia
OCYHICCTBIIACTCA B (bopMe MMPpOBCACHUA TPAAUIMOHHBIX U KOM6I/IHI/IpOBaHHBIX SaHHTHﬁ, JIGKI_II/Iﬁ C
OOTHOBPEMCHHBIM ITOKAa30M HJIJIIOCTp&I.IPIfI, BUACOMATCPHAJIOB, HpGBGHTaHHﬁ, ACMOHCTpPAallMOHHBIX
onbIToB. [lo1aua mpakTHUeCKOro Marepuaia ocyecTBisercs B GopmMe HHANBUAYATbHO-TPYIIIOBBIX
CaMOCTOSITENIbHBIX paboT, MPAKTUYECKUX 3aHITUH.

Jns  pgocTkeHMs LeAM U 3aJad  [OpOorpaMMbl  [IPeIyCcMaTpUBAIOTCS  COBPEMEHHBIE
nefarornyeckue U UHPOpPMalMOHHbIE T€XHOJIOTHH:

. UTPOBBIC TEXHOJIOTHH,
. MIPOEKTHAsI TEXHOJIOTHS;

. TEXHOJIOTUS POOIeMHOr0 00yUeHHMS;

. 3I0pOBbECOEPErarIIne TEXHOIOTHH;

. UKT-TexHonoruu;

. TEXHOJIOTHUS Pa3BUTHS KPUTUYECKOTO MBITIICHUS;
. TEXHOJIOTHUS Pa3BHBAIOIIETO O0YUCHUS;

. TPYIIOBBIE TEXHOJIOTHH;

. TEXHOJIOTUHU YPOBHEBOH AU PepeHnaum.

B nmepuon oOyueHus ansi mpoBeleHHs 00pa30BaTENbHOW AESITENbHOCTH HCIHOJB3YIOTCS
CIIEAYIOIINE METOABI:

- OO0BSICHUTENIPHO-WUTIOCTPATUBHBIN (00s13aTeNbHAsl TeOpeTHYeckass yacTb, pabora ¢
WUTIOCTPATUBHBIMU MaTepuaiaMH, COCTaBJICHUE MPAKTUYECKUX 3a/1aHUN );

- pOOJIEMHBIH (mpoGiieMHOE M3JI0KEHHE MaTepuana NpU HM3YYEHUU BOIIPOCOB
9KOJIOTMH, HAYYHOU STUKH, MPU aHAJIU3€ NMEPCIEKTUBHBIX HANPaBICHUIN pa3BUTHSI HAYKH);

—  TIpaKTUYECKHi (00s3aTeNbHbIE TPAKTUICCKHUE PAOOTHI Ha KaXIOM 3aHSATHN);

—  JeSITeNbHOCTHBIN (BBEICHWE WHAMBHIYAIbHBIX 33JIaHUA U CaMOCTOSITETTbHON
paboTHI C IUTEPATypOH, ydacTue o0yJaronuxcs B KOH(PEpEeHIIUIX U SIKCKYPCHSX ).

MeToanyeckue U JTMIAKTHYECKHE MATePHAJIbI:

- METOJJMYECKUE pa3pabOTKH MO TEMaM;

- HaJIM4Me HarJIsJHOTO MaTepuana;

- HaIMYHMe JeMOHCTPAIlMOHHOTO MaTepuasa;

- BUACO(DHIIbMBIL;

- pa31aTOYHBIN MaTepual;

- “H(OpPMAIIMOHHBIE KAPTOUYKH.

- TUJAKTUYECKHEe KapTOYKH;
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