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NudopmanunonHas kapra o0pa3oBaTe/;ibHOM NPOrPaMMbl

Yupexnenue MyHununaibHoe 0I0PKeTHOE 00111e00pa30BaTEIbHOE YUPEXKIEHUE
«Yxypckas cpenssisi oomeoopazoBatenbHast mkoia Ne6 um I'CC HO.H.
[Terenunay

®opma yueoHOro 00beMHEHE

00beJUHEeHH

HaszBanue «3aHuMaTeNIbHAsT XUMUSD

MPOrpaMmbl

Bua nporpammsi JlononauTenbHas 061eodpazoBaTenbHas o0Lepa3BUBaIOLIas

Hean Hens mporpammsbl — sBisieTcss (GOpPMHUpPOBAHME Yy Y4YalllUXCs

IIIyOOKOrO M yCTOMYMBOIO MHTEpeca K MUPY BEIIECTB U XMMHYECKHX
MpeBpaIieHui, TPUOOPETeHNE HEOOXOIUMBIX MPAKTUUECKUX YMEHUN U
HaBBIKOB 10 J1a0OpaTOpPHOM TEXHUKE; CO3JaHHe YCIOBHM  ais
PACKpBITHSL POJIM XUMUHM KaK MHTEIPUPYIOIIEW HAayKHd €CTECTBEHHOIO
IUKJIa, UMECIOIICH

OTPOMHOE MPUKJIAIHOE U BaJICOJOrMUYECKOE 3HAUCHHE.
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IL1anupyemsle
pe3yabTaThl 0CBOCHUSA

Kypca

B pe3synprare npoxoxkaeHus IporpaMMHOTO MaTepHualla, ydaluiuncs
UMEET npeocmasienue o:

— 0 HpI/IKJIaI[HOﬁ HAITPpaBJICHHOCTH XUMUU;

— HEO0OXOJMMOCTH COXPAaHEHHSI CBOETO 3/I0POBBS U 30POBbSI
OyIyIIero OKOJICHHUS;

— O BCHICCTBAX M UX BJIMAHUA HA OPraHu3M 4YCJIOBCKA,

— 0 XMMHYECKHX Ipodeccusix.

Vyamuecs JOJI’KHBI 3HaAMmMb.

— IlpaBuna 6e3omacHOCTH paboOTHI B 1abOpaTOpUU M OOpaIeHUs C
BEIECTBAMU;

— IlpaBuia c6opku 1 pabOTHI TAOOPATOPHBIX MPUOOPOB;
— Ompenenenne Macchl U 00beMa BEIIECTB;
— IlpaBmita 5JKOHOMHOTO pacxojia TOPIOYEro M PEaKTHBOB

— HeoOxoaumocTh  yMepeHHOTO  ymoTpeOJeHHs] BUTAMHUHOB,
OCNIKOB, KUPOB M YIJIEBOAOB JJIA 30POBOTO oOpa3a >KU3HU
YyeJIOBEKa;

— IlaryOHoe BnHsHME TNMHBa, HEKOTOPBHIX MHINEBBHIX J00aBOK Ha
3I0POBBE YETIOBEKA,

— KauectBeHHbIe peakiyu Ha O€IKH, YIIICBOIbI;
— CnocoOslI perieHust HeCTaHJAPTHHIX 3a71a4

VYyamuecs 10KHBI yMens.

— Omnpenensrs 1eib, BBIISIATh 00BEKT UCCIICIOBAHUS, OBJIAJIETh

cnocobamMu  peructpanuu MOJIy4EeHHOM uH(popmManuy,
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(] ITonb3oBarbes UH(POPMAMOHHBIMH
UCTOYHHKAMU:CIIpaBOYHUKaMH, IHTepHeT, yueOHO TuTepaTypoil.
[ Ocy1iecTBIsATh 1a00paTOPHBII JKCIIEPUMEHT,

cOOII0IaATEXHUKY 0€30TTaCHOCTH;

[J paborath CO  CTCKJIOM U PE3UHOBBIMU npoOKkaMu
U ocCylecTBIATh KpHUCTAJIIN3ALHIO,
BBICYIIIMBAHUC, BbBIITAPpUBAHUC, ONpCACIATh IIJIOTHOCTD

HCCIICAYCEMBIX BCIICCTB,
U Ol'Ipe)IGJ'ISITI) KauyeCTBCHHBIN COCTaB, a TAKKEC OKCIICPUMCHTAJIIBHO

JIOKa3bIBaTh (PU3WYECKUE U XUMUUYECKHE CBOMCTBA HCCIIEIYEMBIX
BEIIECTB;

[J IlomydaTe pacTBOpPHI C 33JJaHHOM MAacCOBOM JI0JIEW M MOJIIPHOMN
KOHIICHTpAIMEH, padoTaTh C paCTBOPAMH Pa3IMYHBIX BEIIECTB;

[J HaxonuTe npobieMy U BapUaHThI €€ PEeLleHUS;

[J PabGoTtaTh B COTpYIHHYECTBE C YJCHAMH TPYIIbI, HAXOIUTh U
UCIPABIIATH OLIMOKHU B paboTe IPYTUX YYACTHUKOB IPYIIIIbL;

[J VYBepeHHO AepxkaTb ceOsi BO BpeMs BBICTYIUICHHSI, UCIIOJIb30BATh
pa3IUYHbIE CPEICTBA HATJISIAHOCTH MPU BBICTYIIJICHUU.

[J Bectu aucKyccuio, OTCTaMBaTh CBOIO TOYKY 3pEHHS, HAWTH
KOMITPOMHUCC;

[J TIpoBOAWUTH COLIOMPOC HACEJIEHHUSA: COCTABISTH BOIPOCHI, YMETb

00ImarsCs.

VYyamuecs I0KHBI 61a0emb .

[J  Haspikamu 00paOOTKH NOTYy4eHHOU MH(POPMAIUU U 0(DOPMIISATH ee
B BUJIC COOOMIeHHS, pedepara HIIM KOMIIbIOTEPHOM MPE3CHTAIH
[1 HaBblkaMH 3KCIIEPHUMEHTAILHOTO TPOBEICHHUS XHUMHUYECKOTO
aHam3a.

MOHI/ITOpI/IHr PE3YIbTATOB BBIIIOJIHCHU A Leiaeu 1 3agad porpaMmhblL
IpeamnojaracTt Ha6J'IIO,I[CHI/Ie 3a ACATCIIbHOCThIOYYAIUXCA Ha YPOKax,
OTCJIC)KMBAHUC KOJIMYCCTBA YHAIIUXCA, 3aHUMAIOINXCA
HCCIeI0BaTEIbCKON U HpOCKTHOﬁ eI TENLHOCTBIO U €€
PE3YyJIbTaTUBHOCTHU.
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Hal'lpaB.TleHHOCTb

EcrecTBeHHO — Hay4yHas

YpoBeHb 0CBOEHMS

CraptoBbiii — 1 rox

I[MponomxureabnocTs | 1ron
OCBOEHHSA 76 JacoB B 101, 2 pa3a B HEJIEIIO
Bospacr [Iporpamma MOXkeT ObITh peain30BaHa ISl pA3HOBO3PACTHBIX
00y4yaImuXxcs TPy
14-16 net
®opMa opraHu3anum ['pynmosast no 15 yen B rpynmne
0o0pa3oBaTeJIbHOI O
npouecca
Crenenu He peannzoBana
peau3anum
NPorpamMmbl

Paznen 1. Kommiekc 0CHOBHBIX XapaKTEePUCTUK 00pa30BaHMs

1.1. IlogcHUTEILHAA 3ANIUCKA

I[OHOJIHI/ITGHI)Ha}I 06I[I€O6pa3OBaTGJIBHaH 06H_Iep213BI/IBaI-OHIa}I ImporpamMma

«3aHMMaTe/IbHAsI XUMMS» €CTeCTBEHHOHAYYHO!l HANpPaBJEHHOCTH (CTAPTOBBIM

YPOBeHb) pa3padoTaHa Ha OCHOBE HOPMATHBHO-NIPABOBBIX JOKYMEHTOB:

o ®denepanbHoro 3akoHa PO ot 29.12.2012 r. Ne273 «O06 obpazoBanuu B POy;

e [Ipuka3z MunuctepcrBa npocsenieHusi PO ot 9 nosops 2018 r. N 196 “06

yTBepxAeHun llopsaka opraHu3alud W OCYIIECTBIEHUS 0OOpa3oBaTEIbHOMN
JESTETHHOCTH TI0 IOTOJTHUTEIBHBIM 00111€00pa30BaTeIbHBIM MIporpaMmam”;
«CaHUTapHO-ATUAEMHUOJIOTUUECKUX TPEOOBAHUI K YCTPOUCTBY, COACPIKAHUIO
U OpraHM3aldd  pexuma  paboTbl  00pa3oBaTENbHBIX  OpraHU3alUl
JIOTIOJTHUTENIBHOTO 00pa30BaHUsl JIeTEH», YTBEPKICHHBIX MMOCTAHOBICHUEM
I'maBHOTrO rocyaapcTBeHHOro canutapHoro Bpada P® ot 4 nrons 2014 romga Ne
41;

Konnenmuu pa3BuTHS AOMOJHUTEIBHOTO 00pa30BaHUs, YTBEPKICHHOU

pacniopspkenueM [IpasutensctBa PO ot 04.09.2014 Ne 1726-p;
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e [lpumepnsix TpeOOBaHMU K NporpaMmam JOMOJHHUTEIBHOIO 00pa3oBaHUs
nerert (Ilpwnoxkenne k mnuceMy JlemapTamMeHTa MOJOJEKHOU TOTUTHUKH,
BOCIIUTAHUS U COILMAIBHON MOAJEPKKU JeTeil MuHucTepcTBa oOpa3oBaHus U

Hayku P® ot 11.12. 2006 Ne06-1844);

e Vcraa MBOVY «VYixypckast cpennsisi oOmeo0pa3zoBaTesbHas 1ikojga Ne6 um
I'CC I0.H. Iletenuna»

HanpagJieHHOCTH MPOrpaMMBbl — €CTECTBEHHOHAYYHASI.
YpoBeHb 0CBOEHUS TPOTPAMMBI — CTAPTOBBIH.
AKTYaJIbHOCTh NPOrpaMMBbl.

XuMusi — HaydHas JTUCIHUILUIMHA, Pa3BUBAIONIAs YMEHHE JIOTHUECKH MBICIUTh, BHJIETh
KOJIMYECTBEHHYIO CTOPOHY TMpeaMeTa (BEIIeCTBA) W SBJICHHWM, JENaTh BBIBOJABI U O00OOIICHMS.
OCO0OEHHOCTBIO JTAHHOUM TPOTPAMMBI SIBJSIETCS TO, YTO B HEH OCYIIECTBISETCS MPOIEIEBTUUECKAS
MOJTOTOBKA ISl M3yYEHUS] XMMHUU B TMEPCIEKTUBE HA TMOBBINICHHOM WM YTIyOJEHHOM YPOBHSX,
BO3MOXHOCTh TI03HAKOMUTBHCS C BBOJHBIMHU pazfienaMu; OOydaroniuecsi, KOTOpbIe MPOSIBIIN
MOBBIIIEHHBIA MHTEPEC K TEM WM MHBIM T€MaM, MOTYT IpPH MOMOIIM WHIUBUAYaJIbHON y4eOHO-
HCCIIEIOBATEeNIbCKOW paboOThl O3HAKOMUTHCS C MaTepHalioM, KOTOPBI BOOOIE HE H3ydaeTcs B
IIKOJIBHOW MporpamMe.
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[IporpamMmy OTiMYaET U 3CTETUUECKUN ACHEKT, YpE3BbIYATHO BaXKHBIA AJ11 (OPMUPOBAHUS
MHTEJJIEKTYaJIbHOTO MOTEHLMaNa 00y4arouXCsl, pa3BUTUS UX [IO3HABATEIbHBIX UHTEPECOB U
TBOPUYECKON aKTUBHOCTH, MIOCKOJIbKY 'PAMOTHO MOCTaBJIEHHbIE XUMUYECKHE IKCIIEPUMEHTHI MOT'YT
OBITh OLIEHEHBI M C 3CTETHYECKOW TOUYKW 3peHHs. OO0 3TOM ToBOpPST, HANPUMEpP, UCTOPUYECKHE
Ha3BaHMs IKCIEPUMEHTOB: «jaepeBo KOnurepay», «30J10TON JOXKIb», «Tpo3a B MPOOUPKE», «3UMHUN
can», «BYJKaH Ha CToJie» M T. JA. BcoaepkaHuu mnporpammbl OTpakeHa MCTOPUSA
XUMHUH U OHorpaduu BEIUKUX YUEHBIX, C JEATETBHOCTBIO KOTOPBIX CBSI3aHbI T€ WIN
MHbIE OTKPBITUS. Ha 3aHATHSX MPOKO UCTIOJNB3YETCS HarJIs THBIN marepuall,
BO3MO>KHOCTH HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUM U TEXHUUECKUX CPEJCTB O0YUEHUs B TIOKA3e
(parMeHTOB  MCTOpPUM CTAaHOBJICHUS U pa3BUTHA XUMHMM Kak  Hayku. ComepikaHue  3aHATUN
HaIpaBJeHO Ha OCBOEHHE XUMUYECKON TEPMHUHOJIOTUH, KOTOPAsi UCIIOIb3YETCs ISl pEIIeHUs
3aHMMATEJIbHBIX 3a/1a4, KOTOpPbIE BIIOCIIEJACTBUH MOMOTYT pedsTaM NMpPUHUMATh y4acTHE B WUIpax,
KOHKYpcax, ouMIiuanax. JJaHHeli Kypc OCYIIECTBIISET yueOHO-TIPAKTHUECKOE 3HAKOMCTBO CO MHOTHIMU
pazzenaMu XMMHH, YIOBJIETBOPSET MO3HABATENbHBIM HHTEPEC K MPoOIeMaM JaHHOW TOUHOM HayKH,
Pa3BUBAET KPYro3op, yriIyosieT 3HaH!s B JaHHOW HAyYHOU TUCITUTIIINHE.

HoBu3Ha 3akitoyaercs B TOM, YTO MHOTHE BOIIPOCHI XMMHUH HEPa3phIBHO CBSI3aHbI C (GPU3UKOM,
OMOJIOTHEH W JKOJIOTHEH, U 00pa30BaHHOMY YEJIOBEKY, yeM Obl OH HE 3aHUMAaJCsS B OymayIiem,
MOJIE3HO MX 3HaTh. [lo3TOMY B TaHHOM 00pa30BaTENHHOM MPOTPAMME pEaTU3yeTCsl CHHTEeTHYEeCKUit
NMOAX0J K €CTeCTBEHHOHAyYHOMY OOpa30BaHUIO, KOTOPBIA TIO3BOJSET, C OJHONH CTOPOHBI,
chopMUpOBaTh 1IEIOCTHOE MPEJCTABICHUE O MUPE, a, C IPYrOoi CTOPOHBI, 0OJETYUTh TOHUMAHUE
CIIOHBIX XUMHUYECKHUX MPOOIIEM.

Ileparornueckas nejiecooopasnoctb. Kak U3BeCTHO, XMMHS CUUTAETCS B IIKOJIE OJHUM U3
CaMbIX CJOHBIX IPEIMETOB U BBI3bIBAET Y MHOTMX LIKOJbHHUKOB HEJIONOHUMAHUE U HENPUITHE C
MIEpPBOro rojia O0y4eHus.

Cpenu mpuYMH TaKOTO BOCHPHUATHSA NMpEAMETa MOXHO Ha3BaTh HEOMPaBIAHHO OOJBIION
00BEM U IKJIIEKTUYHOCTh Y4EOHOTO MaTepuaia B IIKOJbHBIX MIPOrpaMMax, a TaKKe HeI0CTaTOUHYIO
MOTHUBHPOBAHHOCTH AECTEH K U3YYEHHUIO XUMUHU.

Kpome Toro, B mocieaHue rojsl HabM0JaeTCsd COKpallleHne 4acoB, OTBOJAUMBIX Ha XUMHUIO.
Jlaneko He Ansl Bcex JeTel XuMus cTaHeT Oyaymied mpodeccueid, mo3ToMy HHTEpEC K IMPeaMeTy
M1aJ]aeT, KaK TOJIBKO BO3HUKAIOT CJI0KHOCTU B IOHUMAHHMH TE€X WM UHBIX TEM, TPYAHOCTH B PEILIEHUU
3ama4, MpoOieMbl MpU MPOBEACHUH JIa0OpaTOpHBIX padoT. IIIKONBHUKM YacTO CYHUTAIOT, YTO
XUMUYECKasl TEOPUS CyXa U 3aIlyTaHa.

ComeplieHHO MHas MO3ULUSA (GopMupyercs y peOEHKa MpU BO3HUKHOBEHHUH COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3YYEHUH IIPEIMETA.

Jlannast oOpasoBarenbHas mporpamMma OpPHUEHTHpPOBaHA Ha TO, YTOOBI MHTEpEC K XUMUU
BO3HUK U 3aKpenuics 01arojaps MCIOJIb30BaHUIO B 00yUYeHHH UCCIEI0BAaTEIbCKOTO MOAX0a, U
KOTOPOM JeTH MOCTUTaloT NpeAMET XMMHHU yepe3 coOCTBEHHOE ydyeOHoe uccienoBaHue. Takoi
MOJIX0J TO3BOJISIET OOy4arolMMCS HE TOJIBKO OCBOUThH MOHSATHIHBIN amnmapar W 3alOMHHUTH
HEKOTOpbIe BaXKHbIE (DAKThI, HO ¥ MOJYYUTh HABBIKU IIPOBEICHUS CaMOCTOSITEILHOTO HCCIIEJOBAHUS,
KOTOpBIE MOTYT OBITh TOJIE3HBI JUIsl TOCIEYIOUIeH caMopeanu3alud B JII0OOW apyroi obmactu
yueOHoil 1 B Oynyiiem npodeccuoHaIbHOM AeITeIbHOCTH.

Hcxons 3 Takoro moaxojia, B LEHTP 0OyueHHs 10 JTaHHOM Mporpamme CTaBsITCS pa3BUTHE
€CTECTBEHHOHAayYHOTO MHUPOBO33PEHHMS M OBJIQJICHHE HCCIEIOBAHUEM KaK METOJOM Hay4yHOTO
no3Hanus. [loaToMy Ha 3aHATUSAX OOJBIIOE BHUMAHUE OTBOJIUTCS MPAKTUYECKHUM paboTaM pa3HbIX
BUJIOB, IPUYEM 3HAUUTEIBLHOE BpEMS YIEISETCS IPOBEACHUIO CAMOCTOSITENIBHBIX UCCIIEI0OBAHUI 110
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BBIOpaHHBIM TeMaM. HachIIIEHHOCTh HAYAJIBLHOTO TIEPHO0/Ia H3YUCHHSI XUMHU JIEMOHCTPAIIHOHHBIMH
OTIBITAMH CTUMYJIMPYET UHTEPEC K XUMHUH U JKEJIaHUE U3Yy4aTh 3Ty HAYyKYy.

[Iporpamma BBICTpO€HA TakK, YTO B AAJIbHEWIIIEM BHUMAaHHUE JETEH HA 3aHITUIX HAIPABICHO
Ha BBIIOJIHEHHWE OIbITa, H3y4EHHE, HaONIOJIeHWEe M (UKCAIMI0 €ro pe3ylbTaToB BO BCEX
noapoOHOCTSIX. B 3TOM ciiydae mpuémbl M IEHCTBUS BOCHPHHUMAIOTCS OOYYAIONIMMHUCS HE Kak
BOJIIIICOHBIE MAaHUMYJISIMU, a KaK 3aHUMaTelIbHas HEOOXOIMMOCTh, 0€3 KOTOpOW HEBO3MOXKHO
OCYIIECTBUTD CTOJIb MPUBJICKATEIBHBIC JIJI1 HUX XUMHUYECKUE MPEBPAICHUSI.

OTaNYNTEILHOH 0C00EHHOCTHIO MPOrpaMMbl «3aHUMATENIbHAS XUMUS SIBISETCS TO, YTO
JaHHasl IpOrpaMMa UMEET €CTECTBEHHOHAYUYHYIO HAIlPaBJIEHHOCTh C JIEMEHTaMU XYI0KECTBEHHO -
ACTETUYECKON HANPaBJICHHOCTEH, TaK KaKk 3HAKOMHUT C UCTOPUUYECKUMH aCTIEKTaMU CTAHOBJICHUS U
pPa3BUTHS XMMHUH, a TAKXKE Pa3BUBAET MOCPEACTBOM MPEIMETa XMMHUHU ICTETHUYECKOE BOCIPUSTUE
OKPYXAIOIIEr0 MHUPA, YTO UTPAET BAKHYIO POJIbh B MOBBIIIEHUN BHYTPEHHEH MOTHBAIIUN K OCBOCHHIO
ATOTO TIpeaMeTa U (POPMUPOBAHUH OOIICH KyIbTYPhl 00yJarOITUXCS.

Anapecart nporpammbl. [Iporpamma opreHTHpoBaHa Ha Bo3pacT oOydaromuxcs 14-17 ner.
Jis oOyueHUs TNPUHHUMAIOTCA BCE JKEJNalolllde, YTO JaeT BO3MOXXHOCTb 3aHMMATbCid C
Pa3HOOOPA3HBIMHU KaTETOPUSIMH JETEH: OTapEHHBIMH, IETHMHU U3 TPYII COIMAIIBHOTO PHCKA, IE€ThMHU
W3 CeMEW ¢ HU3KUM COIMAIbHO-PKOHOMHUYECKUM CTaTycoM, a Taxke netu ¢ OB3. [lpu paspaboTke
JAHHOW TPOTpaMMbl YUUTHIBAJINCh BO3PACTHBIE IMCHUXOJOTHYECKHE OCOOCHHOCTH JAETed NaHHOTO
BO3pacTa, MCUXo(U3nIecKue OCOOCHHOCTH Pa3BUTHS U 00pa3oBaTeIbHbIE MOTPEOHOCTH ACTEH C
OB3.

®opma o0y4yeHHMsI — OYHas, ayJUTOpPHBbIE, BHEAYIUTOPHbIE (IKCKYPCUHU, MPAKTUYECKUE
paboThl), TEOPETUUECKUE U TIPAKTUYECKUE 3aHATHUS.

dopma opraHu3zanuu 3aHaTuii. B nporpamme 23pQekTUBHO cOUYeTaIOTCA UHIUBUAYAIIBHBIE,
IPYIIOBbIE U KOJUIEKTUBHBIE (DOPMBI paOOTHI.

O0beM M CPOK 0CBOEHHSI TPOrPaMMBbl, PeKUM 3aHsATHH. [IpomomKUTEeTEHOCTE YaeOHOTO
roja — 38 ydeOHBIX He/lelb, Harpy3ka 2 yaca B HeZelo (Bcero 76 4yaca B ToJ). 3aHATHSI TIPOBOISATCS
C TIOCTOSIHHOM CMEHOM AeSITeTbHOCTH.

[Ipoucxomut yriyOlieHHEe MOJYYEHHBIX 3HAHMM MO XUMHUU C aKIIEHTOM Ha MOJy4yeHHE
HABBIKOB CaMOCTOSITEIbHON HccienoBaTeNbckoi paboTel. PopMa 3aHATHI MOpeaycMaTpUBaeT
COUeTaHUE TEOPETUYECKON YacTH C MOCIEAYIONIed MPaKTUYECKON MpPOBEPKOW U 3aKperIeHHEM
MOJIy4YE€HHBIX 3HaHUN MYTEM MPOBEIACHUSI Pa3IMYHBIX OTBITOB Ha 0a3e XUMUYECKOi JabopaTtopuu.

Cpok peanuzaiuu nporpaMmmai-1 ros.

1.2. Ilesu ¥ 321244 NPOrPaMMbI

Henr mnporpammbl — sBisieTcs (GopMHpOBaHHE Y YdYallUXCs TJIYOOKOTO H
YCTOMYMBOTO HWHTEpeca K MHUPY BEIIECTB M XMMHUECKUX IMpEBpallleHui, MpuoOpeTeHue
HEOOXOIUMBIX TPAKTHUUECKUX YMEHUH M HaBBHIKOB MO Ja0OpaTOPHON TEXHHKE; CO3/IaHUE
YCIOBUHM NJIS1 PACKPBITUS POJIM XMMHUU KaK WHTETPUPYIOIIEH HAyKU €CTECTBEHHOTO IIMKIIA,
HMMEIOIIEH OrpOMHOE PUKIIAAHOE U BaJICOJIOIMUECKOE 3HAYEHHE.

3agaun:
Ooyuaromue:
O JaTh MpeicTaBleHue 00 OCHOBHBIX MOHSATHUSX HEOPTaHMYECKOW XUMHH —

aToMax, HOHaX U MOJIEKyJax; 0 KiIaccu(UKaM1 HEOPraHMYECKUX COeTMHEHUN Ha KUCIIOTHI,
OCHOBAHUS U COJIH;

[l 00y4YHTh OCHOBaM MPAKTUYECKON XUMHUH: aHAJIN3Y U CHUHTE3Y;

s
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C 00y4HTh paboTe C XUMUYECKUMHU PEAKTUBAMU U MPHOOpAMH, TPOBEICHUIO
MPOCTEHUIINX JIAOOPATOPHBIX OTEpAIMii: HArPEB, IMEPETOHKA, IKCTPAKIHUS, (PHIBTPOBAHNUE,
B3BCIIMBAHUE U T.11.;

[ O03HAKOMHTH C TPOUCXOKICHUEM U Pa3BUTUEM XUMUH, UCTOpUEH
MIPOUCXOKACHHUS XUMUYECKUX CUMBOJIOB, TEPMUHOB, TIOHATHIA;
[l MMO3HAKOMUTH CO CTAPUHHBIMH SKCIIEPUMEHTAMU;
I Hay4YuTh CaMOCTOSATENILHO HamedaTh 3aJady, CTaBUTh OKCICPUMEHT H
OOBSACHSATH €0 pe3yJbTarT.
C MOATOTOBUTH K U3YUYCHHUIO XMMHUU Ha MOBBIIIEHHOM WJIH YTITyOJIEHHOM YPOBHE.
PazBuBaromue:
[l Pa3BUTH HAOJIFOIATEITLHOCTD M MCCIIEA0BATEIILCKUN HHTEPEC K IPUPOTHBIM SIBJICHUSIM;
M pa3BUTh y OOyYarOmIMXCsi WHTEpPEC K TMO3HAHWIO, K TIPOBEICHUIO
CaMOCTOSATEIbHBIX HCCIICIOBAaHNUMT;
C pa3BUTh AaKKypaTHOCTh, BHUMATEIBHOCTh, CTPOTOCTb B COOJIIOJICHUU
TpeOOBaHUN TEXHUKH OE30MaCHOCTH;
M BbIpa0OTaTh MEPBOHAYANIbHBIE HABBIKK PA0OTHI CO CIIeUaIbHON JIUTEPATypOi;
[ chopMUpOBaTh U Pa3BUThH MOJOKUTEIbHYI0 MOTHBAILIUIO K JajbHEHIIeMy
M3YUYEHUIO €CTECTBEHHBIX HAYK;
[l Pa3BUTh O3HABATENIbHYIO U TBOPUYECKYIO aKTUBHOCTB;
M Pa3BUTh 3CTETUUECKOE BOCIIPUSATUE CTPYKTYPBI, (POPMYST XUMHUUYECKUX

3JIEMEHTOB, pe3yJibTaTa COOCTBEHHOM NEATEIbLHOCTH.

BocnurarennHele:
[ BOCIIMTAaTh KOJIJICKTUBU3M,
M BOCIIUTATh HpaBI/IJ'IBHHﬁ IoAX0oa K opraHusanun CBOEro a0cyra,
M BOCIIUTATh Y6G)K,Z[6HHOCTI> B [IO3HABACMOCTH OKPYKAromEero Myupa u

H606XOI[I/IMOCTI/I 9KOJIOTHYCCKHU I'PAaMOTHOT'O OTHOIICHUSA K CpCAC oOuTaHus.

1.3. Coaep:xkaHue mporpamMmbl
VYuebusii mian (76 4acos)

Ha3panue pa3iesioB U TeM KoaunuecTBo yacos DopmbI
n/n Teopus [Mpaktuka  [Beero ATTeCTAIUH
Beenenne B nporpammy |1 1 2 Y cTHBII onpoc
CobecenoBanue ¢ neTbmu. |1 1 2 Y cTHBII onpoc
A BBonHoe 3ansTuhe.
Ipexmer xumMuu 4 A 3
Iousarus: aTom, |1 1 2 XuMU4YeCcKu
1 MOJIEKYJIa, SJIEMEHT JTUKTaHT
dusnueckue u|l 1 2 Pemenue
2 XUMHYECKUE SBIICHUS TPEHUPOBOYHBIX
YIIPOKHEHU I
Yucteie  BemectBa W |l 1 2 Pemenue
3 CMECH. Paznenenue TPEHUPOBOYHBIX
cMecen YIIPAKHEHU I
3aKoH coxpaHeHMs Macchl |1 1 2 Y cTHBII OoTIpOC
4
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| XHMHYeCKHEe peaKuuu |2 |1 |3 |
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[Tonsitue o xumuueckom |1 1 2 BrinosHeHue
A B3aUMO/ICHCTBUH [TPAKTHICCKUX
BEIIECTB 3aJaHui
[Mpuntune! rpadguueckoro |1 - 1 Pemenne
2 OTOOpaXKCHUS TPEHUPOBOYHBIX
peakuuit YIPO)KHEHU N
CoBpemenHoe 1 1 2 TecTupoBaHue
JadopaTopHoe
o0opy/noBaHue
Pa6ora c razamu 2 3 5
PazButne xumun. OnbiThl (1 - 1 'Y cTHBIN onpoc
A JIx. [Ipuctin,
K.-B. Ileene
Bomopon, «kwucimopon w1 3 4 Pemenue
2 aMMHaK MPaKTUYECKUX
3aganui
HUcropust xumum. 1 3 4 TectupoBanue
JTanbl B U3y4YeHUH ra30B
U PacTBOpPOB
Pabora ¢ pacrBopamu. (4 5 ¢
Boxa
[Tonsatus:  pactBop wm [l 1 2 Y cTHBII onpoc
1 PacTBOPEHHE
Kpucranis 1 1 2 Y cTHBII onpoc
2
[LI€moun 1 KUCIOTHI 1 2 3 Pemrenue
3 TPEHUPOBOYHBIX
yIIpakHEHU I
Comnu 1 1 2 Permenue
4 TPEHUPOBOYHBIX
yIpakHEeHHI
Xumust  BOKpPYr Hac. |1 - 1 YcTHbIM onpoc
Ilpaznanunas xumus
MeTabl | ux 3 2 5
coeMHEeHUs!
Mertansl U ux (1 - 1 Y cTHBII onpoc
A COEIMHEHUS — CTOMKHUE U
aKTUBHBIE, TBEPIBIE W
MSATKHE, IparoleHHbIe
Mertamnnbl OCHOBHBIX (1 2 3 Pemenue
2 TPy MPAKTUIECKUX
3agaHui
Meramnnbl MoOOYHBIX |1 - 1 Pemenue
3 TpyIII MPAKTHIECKUX
3agaHui
DJIEKTPOXUMHS 3 1 4
0
lNanbBannueckue 1 - 1 'Y cTHBIN ompoc
0.1 3JIEMEHTHI




MynununansHoe OloIKeTHOe 0011e00pa30BaTeNbHOE YUPEKACHUE
«Yxypckas cpennss oomeoopazoBarenbHas nmkona Ne 6 umenn ['CC HO.H. Tlerennna
662251, KpacHosipckuit kpaif, I.Yxyp, yin.Bok3anbnas 1.34
WHH/KIIIT 2439003925/243901001, OI'PH 1022401094693
https://sh6-uzhur-r04.gosweb.gosuslugi.ru/ ten.8(39156)23437

0.2

YcrpoiicTBo Oatapeiiku |1

1

Y cTHBII onpoc
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Koppo3ust MeTayos. 1 1 2 BrinosHeHue
0.3 [3ammra ot KOppo3uu MPAKTUIECKUX
3aJaHUN
Keue3o. CaoiicTna |1 3 4
1 JKejie3a
Ocobennoctu kene3a u |l - 1 Brinonnenue
1.1 | coenuHenwmii xemnesa. TPEHUPOBOYHBIX
Marnetuszm TIpaKHEHU
Peakuun COeIUHEHNH |- 3 3 BrimoaHeHne
1.2 KeJie3a. XUMHUYecKast MTPAKTHICCKUX
panyra 3aJaHui
HemeTanabl 2 5 7
2
Cepa wm dochop -1 2 3 BrimosmHeHne
2.1 TUTTUIHBIC TIPEICTABUTEIIN MTPAKTHICCKUX
HEMETAaJJIOB 3aJaHuHi
T'amorensr. CxoxmcrBo u |1 1 2 TectupoBa
2.2 | pasnuums HUE
OKHUCIUTEIBHO- - 2 2 BrinoaneH
2.3 BOCCTaHOBHUTEILHEIE e
peaxiuu B paKTHYEC
OBITY U B TabopaTopuun KX
BaJaHnui
I'eneTnueckas CBA3B |2 1 3
3 HEOPraHHYeCKHX
coeIuHEeHUu
Mmuoroo0pasue 1 - 1 Pemenue
3.1 | HeopraHUYECKUX TPEHUPOBO
XHMHYECKUX UHBIX
BEIIECTB M peaKIuii yIIpasKHEH
i
Oxcuasl  MeramnoB (1 1 2 BrimnosiHeH
3.2 HEMETAJIOB lie
[paKTHYeC
KX
BaJaHui
MHuorooopa3ue 4 2 6
4 OPraHMYecKux
coeTUHEHU M
Msoroo6pasue 1 - 1 Y cTHBIN
4.1 | coeauHeHUH yriepoaa OTIPOC
Motromue BemecTBa 1 1 2 BrirmoHeH
4.2 e
paKTHIec
KX

BagaHui
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4.3

Kpaxman u riarokosa 1

1

2

BrimoHeH
e
[TPAKTHYEC
KHX

BaJaHuu
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Opranunueckue BeniecTsa B (1 - 1 Perienne
4.4 | nmpupone TPEHUPOBO
UHBIX
yIIpaKHEH
i
AHAJIM3 M OYHCTKA |2 2 4
5 BelleCcTB
Nunukaropsr. [onyuenne |1 1 2 Bri1oHEH
5.1 | v u3yueHHE CBOWCTB e
paKTHIEC
KX
BaJaHni
Croco6sl  oOHapyxeHus (1 1 2 BrimoHeH
5.2 KaTHOHOB M aHUOHOB. e
LIBeTHBIE peaxIuu. PAKTUIEC
Amnanm3 cMecu cosen KITX
BaJaHni
IMoaroroBka 2 1 3
6 HCCJIeI0BATEbCKOM
padoThI n
yuyacTue B KOH(pepeHuun
Bri6op TEMBI u |2 - 2 Y cTHBIM
6.1 IIOATrOTOBKA OTIPOC
HUCCIIEI0BATEILCKON
paboThI
IlocranoBka - 4 1 BrirmonHeH
6.2 | KCIIepuMeEHTa e
[IPAKTUYEC
KX
BaJaHnui
VYyactue B koHpepeHun (3 - 3 CobOecenoB
6.3 AHIE
HTtorosoe 3ansitue 3 - 2 [TectupoBa
7 HIE
Hroro 38 41 75

Conepxanue kypca (724.)

Pasnen 1. Beenenme.

Tema 1.1. CobecenoBanue ¢ geTbMHu. BBogHOE 3aHATHE.

BrlisicHeHHEe UCXOTHBIX PECTABICHUN O MIPeIMETe XUMUU U 00JIacTH €€ MPUMEHEHHUSL.
Texnuka 6e3omacHOCTH. 3HAKOMCTBO € Ipymmnoi. Pacckas o cosiep:kaHuu IporpaMMBbl

IEepBOTO roaa O6y‘-ICHI/I$I. HpaBHna NOBCACHUS B na6opaTopHH.

Hpakmultecmm yacmo. Texnrka 0€30MaCHOCTU B pa60Te C XUMUYCCKHUMU PCAKTUBAMU,

3HeKTp0HpH60paMH " HarpeBaTCJIbHbBIMU npn60paMI/1.

Pa3nen 2. Ilpeamer xumuu.
Tema 2.1. IlousiTHSI: aTOM, MOJIEKYJIA, 3JIEMEHT.
[[TapocTepkHEBass MOJAEIb MOJIEKYJIbl. BemiectBa BOKpyr Hac. BO3HUKHOBEHHE U pa3BUTHE

TEOPETUYECKUX NPEACTABICHUH 0 BeniecTBe. CTUXUM APUCTOTENS U aTOMUCTUKA JleMokpHuTa.
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Pa3BuTHne aToMucTudeckux rnpeacrasiaeHuil B tpyaax P. boins u k. [lanbroHa. 3akoH OCTOSHCTBA
COCTaBa BELIECTB.

Ilpakmuueckasa ywacms. 3HaKOMCTBO € KOJUIEKLIMEN XUMHUYecKUX BemiecTB. [locTpoenue
MOJIEJIEN MOJIEKYJI Pa3HBIX BEIIECTB.

Tema 2.2. du3nyeckue 1 XUMUYECKHE SIBJIEHUS.

Asnenus pusndeckue u xumuueckue. ['openne ceeun. Mzyuenne peakiyy ropeHusl.

Ilpakmuueckaa uwacmo. [1naBnenue mapaduna. M3roroBrnenue cBeun w3 mnapaduHa WU
MbUIa. ATXUMUS («30JIOTOM TOXKAb» U IUPUTHI).

Tema 2.3. UncTble BellecTBa U CMeECH.

[Ipupoansie cMecu — BO311yX, HEQTh, MUHEpalibl. M3yuenue kosekuuii.

Ilpakmuueckasa wacme. ITpaBuia paboTsl ¢ BecaMu. B3BemmBanue, npuroToBieHue cMeceit
MeTajjia ¥ HeMeTasuia.

Pa3nenenne cmecei.

OuncTKa BEIECTB, EPEKPUCTATUTU3ALIMS.

Ilpaxmuueckas yacmp. ONBITH IO PA3JEICHUIO CMECEH.

Tema 2.4. 3ak0oH cOXpaHeHHUSI MACCHI.

XUMHYEcKasi peakusl KaK OTPAaXKEHUE 3aKOHA COXPAHEHHUSI MACCBI.

Ilpakmuueckas wacms. llpurotosienue cmecu Jlemepu.

Pa3nen 3. XumMnuyeckue peakuuu.

Tema 3.1. IlonsaTHE 0 XUMHYECKOM B3auMoAeldcTBUM BemlecTB. [[pU3HaKU XUMUYECKUX
peakuwmii. Habmroenne npru3HakoB XMMHUYECKOM peaKIliu.

Tema 3.2. [IpuHIUNBI TPA(UUECKOT0 0TOOPAaKEeHHsI peaKiuii. XMMUYECKHUE YPaBHCHHUSI.

Ilpakmuueckaa uacmyp. IIpoBeieHNE TPOCTENUIINX OIBITOB, BBISIBJICHUE U ONIMCAHUE
0COOCHHOCTEH MPOTEKAHUS Pa3IMYHbBIX PEaKIIHil.

Pa3nen 4. CoBpemMeHHOe J1a00OpaTOpPHOE 000pYy/I0BaHUE.

[Tpunnune! paboTsel 060PyIOBaHUS XUMUYECKON Ta0OPaTOPUN: MAarHUTHBIE MEIIAJIKH; BECHI
MEeXaHUYECKue J1abopaTopHbIe, TOPCUOHHBIE, aHATUTUYECKHUE; BHITSKHOM 1iKad; MydenpHas neys.

Ilpakmuueckas yacme. Vicnons3oBanue 000pyI0BaHUS AJIsl TPOBEICHHUS JIAOOPATOPHBIX
pabot. PaboTta ¢ uenTpudyroit, MUKpOCKOTIOM, MAarHUTHOM MEUIAIKOH.

Pasngen 5. Padora ¢ razamu.

Tema 5.1. PazBurue xumun. Onbitel k. [Ipuctian, K.-B. Ileee.

«JlecHoii ra3» u cocoObl «yTyUIICHHs BO3yXa.

Ilpakmuueckaa uacmep. OnbiThl ¢ CO2 1 O2. TexHnka 6€30MacHOCTH U pabOTe ¢ razaMu.

Tema 5.2. Bonopoa, Kucjiopoj, aMMHaKx.

ITonatue ynctotsl raza. I'pemyunii ra3. InoTHoCTS rasa.

Ilpakmuueckan uacmes. llonydeHne Bojopoja, KHUCIOpoJa M aMMuaka. l3mepenue
IJIOTHOCTH rasa.

Pa3nen 6. UcTopust XumMuu. ITanbl B U3y4YeHUH I'a30B H PACTBOPOB.

Uctopus tpancopmaliuu npeacTaBIeHul YIEHBIX O CTPYKTYype ra3000pa3HbIX BEUIECTB U
TeOpUH pacTBopoB. M3yueHue cocraBa Bo3ayxa. Otkpeitus . Pesepdopna, A. JlaByasbe u I
KaBenauma. Pazutie Teopun ropenus. Onpoepxenue Teopuu ¢iaorucrona. Teopun pactBopos C.
Appennyca u JI. 1. Menaeneesa.

Paznen 7. PaGora c pacrBopamu. Bona.

Tema 7.1. IloHsITHS PACTBOP M pACTBOPEHHE.
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TBEépuble, xuakue, razoodpasnbie pacTBopbl. Hackimiennslii pactBop. HeHacoleHHbII
pactBop. llepechiiennslii pactBop. PacTBOprMOCTS.

Ilpakmuueckasn yacms. lIpUroToBIEHME PACTBOPOB U3  KUAKOTO CTEKIIA

«Heopranndeckuii jgec — 3araZlO4HbIi U PEKPACHBIN».

Tema 7.2. Kpuctapibl.

Kpucrannuzanus n3 nepechlieHHbIX pacCTBOPOB.

Ilpakmuueckasa yacmep. BripanuBanue MOHOKPHUCTAJNIOB U3 HACBIILIEHHOTO PAcTBOpA.

[Tonygaem u prcyeM KpHUCTAILIbI pa3HOU (POPMBI.

Tema 7.3. I11é109uM ¥ KHCJIOTBI.

PactBopsl menoveit u kucinor. Bona B ¢usmuke, xumun u Ouosioruu. IIpupoaHsie
OCMOTHYECKHE SIBJICHUSI.

Ilpaxmuueckas wacmep. Y CTpaHEHHE )KECTKOCTH BOJIBI. DJIEKTPOJIUTHI. Jlucconuanms.

Tema 7.4. Conn.

Mmuoroo6pasue coseir. Conu BOKpYT Hac, X peakiuu. KpacoTa XUMHUYECKUX peaKIuii.

Ilpaxkmuueckan yacmp. Kpuctammzanus coJiel U3 )KeJTaTUHOBBIX TUIEHOK.

Paznen 8. Xumusi Bokpyr Hac. [Ipazauuunas xummusi.

[TpuHnume! gecTBus GherlepBepKOB, XUMUIECKUX 3MEH, IPAKOHOB, XJIOIYIIICK.

Ilpakmuueckan uacmp. Xumudeckue 3MedM M JpakoHbl. DOKycbl, OCHOBaHHbIE Ha
W3MEHEHUH 1IBETa pacTBOpA NMPU XUMHUUECKOH peakunu. DeitepBepku. MbUIbHbBIE MTy3bIPH, O YEM OHU
MOTYT paccKas3aTb?

Pasznen 9. Merajiibl 4 UX COeTUHECHUA.

Tema 9.1. MeTa/uibl U MX COeMHEHHMS] — CTOWKHE M AKTUBHbIE, TBEPAbIE U MSATKHE,
AparoueHHbIe.

Mertainnsl B Tabnuie Menaeneea. CTpoeHre aToMa Ha puMepe aToMa MeTaa.

Ilpakmuueckan wacmp. dusnueckre 1 XMMUYECKUE CBOWCTBA METAJIIOB.

Tema 9.2. MeTa/1bl 0CHOBHBIX I'PYIIL.

CBoiicTBa, CTpOEHUE aTOMA.

Ipakmuueckas wacms. OnbiTol ¢ SN u Al

Tema 9.3. MeTasibl N000OYHBIX I'PYIIII.

Menpb, cepedpo, 30510TO, ITUHK. CBOICTBA, CTPOEHUE aTOMA.

Ipakmuueckaa uwacmp. Kakue wmeramisl ectb B Jjamne HakaauBanus (W, Mo, N).
Hparouennsie metamisl. Beinenenue Au u Ag. «Kaccues mypnyp». BeipanuBanue MOHOKpHCTAIIOB
Cu. «lepeBbsa» Ilapanensca u FOnurepa.

Paznen 10. DuexkTpoxumusi.

Tema 10.1. M'anpBaHNYeCKHE 3JIEMEHTHI.

Uctopus otkpeitus. [lonstue o ranpBanuke. CocTaB U MPUHIMIBI PaOOTHl TAIbBAHUUYECKUX
3JIEMEHTOB.

Ilpakmuueckas uacms. VI3yueHue coctaBa W NpUHIUINA PabOTHl Pa3IMYHBIX AJIEMEHTOB
MUTaHUSL.

Tema 10.2. YerpoiicTBo 0aTapeiiku.

Pa3znosxenue BoJpI Ha BOJOPOA U KHCIOPO/I.

Ilpakmuueckaa uacmep. OnbITH ¢ 6aTapeiikamu.

Tema 10.3. Koppo3usi MeTanioB. 3ammra 0T KOPPO3HH.

[IpuumnHb! ¥ MOCAEACTBUS KOPPO3UU METAUIOB. 3alllUTa OT KOPPO3UH.


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
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Hpakmutlecmm yacmsep. ONEITEHI 110 HN3YYCHHIO KOPPO3HWH MCTAJUIOB U 3allIUTBI OT He€.
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Paznen 11. Kese3o. CBoiicTBa xkeJjie3a.

Tema 11.1. OcoGeHHOCTH xKej1e3a U COeTUHEHMI Kejie3a. MarneTusm.

Kenesnsiii Bek. XKene3o Bokpyr Hac. CTeneHu okuciaeHus xenesa. [lonstue marnerusma.

Ilpakmuueckaa uacms. KauecTBeHHBIE peakuuu Ha HOHBI xkene3a. [lomyuenue
nupopopHOro xene3a. OnbITH, IEMOHCTPUPYIOIINE MAarHETHU3M.

Tema 11.2. Peakuuu coenHeHuii :kejie3a. XUMUUecKasi paayra.

Oco0OeHHOCTH COETMHEHUH kKene3a U UX PeaKIHil.

Ilpakmuueckaa uacmep. OTBITHI 110 TIOJIYYSHUIO Pa3HOIIBETHBIX COCAMHEHUH jKele3a.

XuMuyeckas paayra 1 XuMU4ecKuii cBetogop.

Pa3nen 12. Hemerasuibl.

Tema 12.1. Cepa u ¢ocdop — THIHYHBIE PEACTABUTETN HEMETAJLJIOB.

Coenunennsd S u P. Xumnueckue cBoicTBa coeaAnHeHuit S u P. Amtotponus.

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC CBOMCTBA COENMHEHMH cephl U hocopa.

Ilpakmuueckasa uacmo. OeviepBepku  Kak MpUMep TUIUYHON OKUCIUTEIBHO-
BOCCTAaHOBHUTEIILHON PEAKIIUN.

Tema 12.2. T'anorennbl. CXoACTBA U pa3auyms.

HcTopus OTKpBITUS HEKOTOPBIX ralloreHoB. ['aoreHsl — onacHble U MoJsie3Hble. YeM MmaxHer
Mope? 3aueM opranusmy noja?

Ilpakmuueckasa yacmep. OTBITHI N0 TOJTYUYEHUIO TAJIOT€HOB.

Tema 12.3. OKHCIAUTEILHO-BOCCTAHOBHUTEIbHbIE PpPeaknuu B ObITY W B
aaboparopuu. OBP.

Ilpakmuueckas uacmp. BriBeieHue MATEH U MOJTYYeHHE KPACOK. XUMHUUYECKUE BYIKAHBI.

Pa3nen 13. I'eHeTnyeckasi CBsi3b HEOPraHMYECKUX COeTUHEHMIA.

Tema 13.1. MHoroodpa3ue HeOpraHM4eCKUX XMMHYECKUX BElIeCTB U PeaKIHii.

Komapna JIuzeranra.

Ilpakmuueckasa wacmes. [IpoBeneHe CI0XXKHON ENU XUMUYECKUX PEAKIIMH IS OTyYeHUS
kozerl JIuzeranra.

Tema 13.2. OkcHabl METALJIOB X HEMETAJLIIOB.

Heopranunueckuii cuntes. ['eHeTHuecKkas CBsS3b HEOPraHMUECKUX COCAUHEHUN.

Ipakmuueckasn yacms. [lonydeHne u CBOMCTBA OKCUAOB.

Pa3znea 14. MHoroo0pasue opraHn4eckux coeIuHeHUi.

Tema 14.1. MHoroo6pa3ue coeluHeHUi yriaepoaa.

Hedts, Hedrsanbie nnéuku. Pazpymenue miéHok. IloBepxHocTHOe HarskeHHe. Bompochl
3arpsi3HEHUs OKPYXKAIOLIEN Cpebl.

Ilpakmuueckaa uacmyp. OnipefiefieHne rajJoreHONpPON3BOIHbIX.

l'openue caxapa. [IpoaykTel nuTaHuUA.

Tema 14.2. Morwuiue BelecTna.

Mpsuta. CUHTETHYECKHE MOIOIIUE BEIIECTBA.

Ilpakmuueckasa padoma. 3roToBIEHUE MbLIA.

Tema 14.3. Kpaxmaua u rioko3a.

Crpoenue, coctaB, wucnoyib3oBanue. lIBerHbie peakiuu. OrnpeaeneHue TIIHOKO3bI.
Cepebpenue.

Ilpakmuueckaa uacmep. KauecTBEeHHbIE PEAKIIUU HA KpaXMall U TJIIOKO3Y.

Tema 14.4. Oprannueckue BemecTBa B Npupoe.
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benku, JKUPBEI, YIJIEBOBL, (depMeHTHI, TOPMOHBI, BUTaMUHBI
U MPOAYKTHI UX IIPEBPALLECHUN.

Ilpakmuueckasa yacmyp. IIpocTbie ONBITHI C OPraHUUECKUMHU BELIECTBAMM.

Pa3nes 15. AHaau3 U o4HCTKA.

WHuaukaTopsl U3 NpupoAHbIX MaTepuanoB. CriocoObl pa3iuueHus cojeil.

Ilpakmuueckasn yacmes. [IpuroToBieHre UHANKATOPOB U3 MPUPOJHOTO CHIPBS.

Xpomarorpadus U 3KCTpakuusi. AHaJIU3 CMECH COJIeH.

Paznen 16. [loaroroBka uccienoparebckoil padoThbl U yyacTHe B KOH()epeH .

Tema 16.1. Bb10op TeMbl 1 NOATOTOBKA HCCJI€10BATEIbCKOH PadoThI.

O0600menue mpoieHHoro MaTepuana. Beroop temsl. [lenu u 3amaun paboThl, 3Tanbl paboTh
Haj Hel. OcoOeHHOCTH Hcnoab30Banusl HTepHeT.

Ilpakmuueckasa uacme. [louck u paboTa ¢ TUTEPATYpO MO TEME.

Tema 16.2. [TocTaHOBKA IKCIIEPUMEHTA.

MecTo 1 posb 3KCIIEpUMEHTA B HccieioBaTeNbekol paboTe. BoiBoab! o padoTe.

Ilpakmuueckasa wacms. IIpoBeneHNe SKCIIEPUMEHTA U aHAJIM3 €r0 Pe3yJbTaToB.

Tema 16.3. Yuyacrue B KOH(pepeHUHH.

IloaroToBka foKiana v Mpe3eHTalHH.

Ilpakmuueckaa uacmo. Yuactue B koHpepeniuun «[IOMCK», oOcyxneHue pe3ynbTaToB
KOH(EPEHIINH U BBICTYIUICHUH 00y4Yaromuxcsl.

Pa3nen 17. UTorosoe 3ansiTue.

Hroroass mmarnoctuka. IlogBeneHme wuToroB paboThl 3a y4yeOHBIM roa. BriOop
WHJIMBUAYAIBHBIX TEM JUIS H3yUEHUS JIETOM.

1.4, Tlnanupyemble pe3yJbTaThl

IIporpamma oGecneuynBaeT JOCTHKEHHE  CJIEAYIONIMX Pe3yIbTATOB OCBOCHHUH
NPorpamMMbl JI0NOJHUTEIHLHOT0 00pPa30BaAHUA:

JIn4HOCTHBIE:

[ chopMHUPOBAaHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YUYEHHUIO, TOTOBHOCTh U
CIOCOOHOCTH, 00YJAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIUH K
00yueHUI0 U TIO3HAHUIO, BBIOOPY JanbHeIIero oopazoBanus Ha 0a3e OPUEHTUPOBKU B MUPE
npodeccuid  u  mpodeccHOHANBHBIX  MPEANOYTCHHUH, OCO3HAHHOMY  IOCTPOCHHIO
WHIUBUAYAIbHONH 00pa30BaTeIbHON TPACKTOPUU C YYETOM YCTOMUYMBBIX MO3HABATENIBHBIX
WHTEPECOB;

T chOpMUPOBAHHOCTh  IIEIOCTHOTO  MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPaKTUKH;

— chOpMUPOBAHHOCTh KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIEHHUH U
COTPYIHHYECTBE CO CBEPCTHUKAMHU, CTapIIUMU M MIAIIIUMH, B 0OOpa30BaTEeNbHOM,
OOIIECTBEHHO TOJIE3HOM, Y4eOHO- HCCIEeI0BATENbCKOM, TBOPUYECKON W JPYrHMX BHUIAX
JIeSITeILHOCTH;

[ yMeHHuE SICHO, TOYHO, TPaMOTHO HM3JlaraTh CBOU MBICIM B YCTHOW M MUCHbMEHHOU
peuH, MOHUMATh CMBICI MOCTaBJIEHHOM 3a/layu, BBHICTPAaUBATHh apryMEHTAIUIO, MPUBOJUTH
MIPUMEPBI U KOHTPIIPUMEPHI;

C TpeICTaBIICHHE O XMMHUYECKOW HayKe Kak c(epe UelOBEUECKOM NesTeIbHOCTH,
00 sTamax e€ pa3BUTHsA, O €€ 3HAUMMOCTH JIJISl Pa3BUTHUS IUBUIN3AINY;

[ KpI/ITI/I‘-IHOCTI: MBIJICHUA, YMGHI/IG paCHOBHaBaTL JIOTUYCCKHU HeKOppeKTHBIG
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BbICKAa3bIBaAHHA, OTJIMYATh T'HIIOTE3Y OT (1)aKTa;
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C KpCAaTHUBHOCTb MBIINUJICHUA, WHHUIMATUBA, HAXOJYUBOCTb, AKTHUBHOCTL IIpU
PEIICHNHU SKCIICPUMCHTAJIbHBIX U PACYCTHBIX 3a1a4;
[ yMeHue KOHTPOJIMPOBATH nporece u pe3yibTar yueOHOI
UCCIIEI0BATENIbCKOM AEATENBHOCTH;
T CHOCOOHOCTH K 3MOIMOHATLHOMY BOCHPHUSTHIO XUMHUYECKUX OOBEKTOB, 3a7ad,
peuIeHui, pacCcyXIeHHM.

MeTtanpeaMeTHbI€:

[] YMCHHUEC CAMOCTOATCIIBHO INIAHUPOBATHL AJIbTCPHATUBHBIC ITYTH JOCTHIKCHUS Heneﬁ,
OCO3HAaHHO BbIOMpaTh Hambosiee H(PPEKTUBHBIE CHOCOOBI pelieHuss Y4eOHBIX U
II0O3HABAaTCJIbHBIX 3a/1a4,

[] yMEHHE OCYIIECTBIISATH KOHTPOJIb IO PE3YJIBTATY U TI0 CIIOCOOY ICHCTBUS HAa YPOBHE
IMPONU3BOJIbHOI'O BHUMAHUA U BHOCUTH HeO6XO)II/IMBIe KOPPEKTHUBLI;

Tl yMEHHE aJIeKBaTHO OICHUBAThH MPABHIHHOCTh WM OIIMOOYHOCTH BBITIOJTHCHUS
yaeOHOM 3a/1a4H, €€ 00BEKTHBHYIO TPYIHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€ PeIICHHSI;

[1 OCO3HAHHOE BJIAJICHUEC JIOTHUYSCKAUMH JICHCTBUSIMHU ONPEICIICHUS TIOHSATHUH,
00001ICHNS, YCTAHOBJICHUS aHAJOTHUM, KiIacCH(PUKAIMM HAa OCHOBE CaMOCTOSITEIIBHOTO
BbIOOpA OCHOBAHMI U KPUTEPUEB, YCTAHOBIICHUS POJOBHUIOBBIX CBS3EH;

_| yMEHHE YyCTaHaBJIMBaTh NPUYMHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTMYECKOE
paccyxJeHue, yMo3akiitoueHue (MHIYKTUBHOE, AEYKTUBHOE U 110 aHAJIOTUN) U BBIBOJIBI;

[ yMEHHE CO3/1aBaTh, MPHUMEHSTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJUYECKHE
CpEICTBa, MOJIENIA U CXEMBI JUIsl pelIeHHs yueOHBIX U MO3HABATEIbHBIX 33/a4;

[0 yMeHHe OpPraHu30BbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO IE€ATEIHHOCTD C
YUHUTEIeM U CBEPCTHHKAMU: OMNpPENeNsITh LeNd, pachpeneneHue (QyHKuud u posen
Y4aCTHUKOB, B3aUMOJICHCTBUE U OOmIMe crnocoObl paboThl; yMeHue padoTaTh B TpyIIIeE:
HaXOJUTh oOllee pelieHrue U paspeiaTh KOH(IUKTH HA OCHOBE COTJIACOBAHMS MO3MIMN U
yuéTa MHTEpEcOB; CIylIaTh NmapTHEpa; (GopmynupoBaTh, apryMEHTUPOBATh U OTCTAaUBATh
CBOE MHEHHUE;

[0 cpopMUPOBAHHOCTh Y4eOHON U OOIIENONB30BATENILCKOW KOMIIETEHTHOCTH B
obracTu MCMOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX —TexHojoruit (MKT-
KOMIIETEHTHOCTH);

0 NepBOHAYallbHbIE MPECTAaBICHUs 00 HIeAX U O METOJAaX XUMUHU KaK 00
YHHUBEPCATHHOM SI3bIKE HAYKU U TEXHHUKH, O CPEICTBE MOJICTUPOBAHUS SBICHUHN U TIPOIECCOB;

[1 yMeHHue BUAETh XUMHUYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHOI CUTyallud B APYTUX
JTUCIUIUTNHAX, B OKPY)KAIOIIEH KU3HU;

T yMEeHHE HaXOJUTh B Pa3lUYHBIX UCTOUYHUKAX WH(OpMAIHIO, HEOOXOTUMYIO IS
pelIeHNus XUMHYECKUX MpoOIeM, M TMPEeACTaBIATh €€ B MOHATHOW Qopme; MpUHUMATh
pelIeHre B YCIOBHIX HEMOTHOM U M30BITOUHOM, TOUHOH U BEPOSTHOCTHON HH(OpMAIIHH;

[] yMeHHe TTOHUMATh U UCIIOJIb30BaTh XUMHUECKUE CPEACTBA HATIIATHOCTH (MOJEINH,
YepTEeXKH, CXEMBI U JIp.) JUIS WILTIOCTPAIUH, UHTEPIIPETAINH, apTyMEHTAIUH;

(] yMEeHHE BBIIBUTATh TUTIOTE3BI TIPH PEIICHNUN YYEOHBIX 3a/1a4 U IOHUMATh
HE0OXO0IMMOCTh UX MPOBEPKH;

[1 yMeHHE PUMEHSATh MHAYKTHUBHBIC U JETYKTHBHBIE CIIOCOOBI PacCyKJICHUH, BUIETh
pa3IUYHbIE CTPATETUH PEUICHUS 3a/1a4;

[] MOHUMAHUE CYITHOCTH aITOPUTMUYECKUX MPEIMUCAHUIA U YMEHHE JICHCTBOBATH B
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COOTBCTCTBUM C MPCATTOKCHHBIM AJITOPUTMOM;
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[ yMEHHE CaMOCTOSTEIbHO CTaBUTh LI€JIH, BHIOMpATh U CO3JaBaTh AJTOPUTMBI IS
pelIeHNs y4eOHbIX XUMUYECKUX MTPOoOIIeM;

[1 yMEHHE IJIAaHUPOBATH U OCYIIECTBIATh ACSATENILHOCTD, HAIIPABJICHHYIO HAa pPELICHUE
3aJa4 UCCIEeI0BATEIbCKOIO XapaKTepa.

IIpeamerHbIe:

[] ymeHue paboTaTb C XUMUYECKUM TEKCTOM (CTPYKTypUPOBAaHME, H3BJIEUECHUE
HeoOxouMoi MH(OpMalMK), TOYHO M TPaMOTHO BbIpaKaTh CBOM MBICIM B YCTHOM u
MUCBMEHHOM peud, TNPUMEHSAS XUMHUYECKYI0 TEPMHHOJOIHIO u CUMBOJIUKY,
UCIOJIb30BATh  pa3lMyHble  SA3BIKU XUMHH (croBecHbIH, CUMBOJINYECKUIA,
rpaguyeckuii), O0OOCHOBBIBATH CYXKJEHHUSA, TPOBOIUTH KIacCU(UKAIMIO, TOKa3bIBaTh
XUMHUYECKUE YTBEPKIACHHUS;

T BrajieHHe 0a30BbIM TOHATUWHBIM alapaToM: HMETh NPEJACTaBICHHE O
XUMHUYECKOM DJIEMEHTE, BiaJIeHUe CUMBOJIBHBIM A3BIKOM XUMUH, 3HaHUE
XUMUYECKUX (PopMyIT;

[] yMEHHE BBINOJHATh pacueTHble MpeoOpazoBaHus (QOpMys, MPUMEHSITh UX IS
pelieHnus y4eOHbIX  XMMHYECKMX 3ajJjad W 3aJad, BO3HUKAIOIIUX B  CMEXHBIX
Y4eOHBIX MpeMETaX;

[ yMEeHHE TOJIb30BaThCA XUMHUYECKUMH (OpPMYJIaMH U CaMOCTOSITENIbHO COCTaBIISTh
(GbopMyJibl 3aBUCUMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE OOOOIIEHHS YaCTHBIX CIydaeB
Y DKCTIEPUMEHTA;

[ yMeHHe peuiaTth 3aJayd MO ypaBHEHUSM U (opMmylaM, MPUMEHSTHh MOIYy4YE€HHBIE
YMEHHUS 711 pelIeHus 3aa4 U3 XUMUU, CMEKHBIX IPEIMETOB, IPAKTUKU;

” OBJIAJCHHUE CUCTEMOH (PYHKLMOHAJIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM SI3bIKOM U
CHUMBOJIMKOH, yMEHUE CTPOUTH I'papUKH 3aBUCUMOCTH BEJIMUYUH, OIUCBHIBATh UX CBOWCTBA,
UCIOJb30BaTh (PYHKIHMOHAIBHO-TpadUUeCKue IPEICTAaBICHUs JUIsl ONMCaHUA M aHaIM3a
XMMHMYECKUX 3a7a4 ¥ PealbHbIX 3aBUCUMOCTEN;

” OBJIaJICHHE OCHOBHBIMM CHOCOOAMU MPEICTABJICHHUS U aHAIU3a CTaTUCTUYECKUX
JAHHBIX; YMEHHUE IIPOTHO3UPOBATH OTKPHITHE HOBBIX BEILIECTB;

[1 yMEHME NPHUMEHATH U3Y4YCHHbBIC NOHATHS, PE3YJbTaThl U METOJBI IPU PELICHUU
3aJa4 M3 pa3IUYHBIX pas3feloB Kypca, B TOM UHCIE 3aJad, HE CBOAAIIUXCA K
HENOCPEJCTBEHHOMY ITPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

Paznen 2. Kommiekc opranu3aioHHO-NeAAroru4ecKnx ycJaoBuil

2.1. ®opmbl aTTECTALMHU

- (opMBI OTC/IEKUBAHUA H (PUKCALUH PE3YyJILTATOB:

B npomecce o0yueHHs OCYIIECTBIISETCS KOHTPOJIb 3a YPOBHEM 3HAaHMM M yMEHH
oOyyaromuxcs. 3HaHUA M YMEHHsI HPOBEPSAIOTCS IMOCPEICTBOM BBINOJHEHHUS OOYydarOUIMMUCS
NPAaKTUYeCKUX  paboT B  XMMHUYECKOM  jabopaTopuM, IMOJATOTOBKM  CaMOCTOSTENIBHBIX
UCCIIEIOBATENILCKUX PaboOT. YpPOBEHb YCBOGHHMS NPOrpaMMHOTO MaTepuaja ONpeAessieTcs o
pe3yiabTaTaM BBIMOJIHEHHS MpakTH4YecKuX paboT. C kaxapIM peOeHKOM oTpadaThIBaloTCs Hanboee
CIIO’)KHBIE IKCIEPUMEHTHI, 3/€Ch HEOOXOJMMO BHUMATENbHOE, YyTKOE U J00pOe OTHOLIEHHE K
Kaxaomy. Beibupaercs nugdepeHpoBaHHbIN M0X01 K 00yJaroieMycsi, BCe yAauH MOOLIPSIOTCS,
BCE HEJOYEThl TAaKTUYHO M MSTKO Hucnpasisitorcsa. KoHTponupyercs KadecTBO BBINOJHEHUS
MIPAKTUYECKUX pabOT IO BCEM pasJieliaM.

B Ttedyenune yueOHOro roma oOywarommuecss y4acTBYIOT B XHUMHUECKHX OJIMMIIMAAAX H
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KOH(EpEHIHSIX.
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dopmamu [10/1BEIEHUSI UTOTOB padOThI MOT'YT OBITh: OTKPBIThIE 3aHATHSI, TBOPUECKAsl 3a1UTA,
CaMOOLIEHKa, KOJIJIEKTUBHOE 0OCYKJIEHUE U JIp.

HroroBas omeHka ocymiecTBisiercs B (opMe IEMOHCTPAIMH JIyYIINX pabOT Ha 3aHATHUSIX
Kpy)KKa Iepes] OJHOKJIACCHUKaMU U poauTensmu. Jlyudmme paboThl OTMEYarOTCsl rpamMOTaMy,
JTUIIOMaMHU, TTOAApKaMU.

- ¢opMBbI IpeAbSBJICHUS U 1eMOHCTPALIMU Pe3yJIbTATOB:

[T BXOJHOUM KOHTPOJIb — MPOBOJIUTCS B Hadasie 00ydeHHs, ONPEACIsieT YpOBEHb
3HaHMH peOeHKa (cobeceoBaHuE ¢ 00yJarOIUMHUCS B HaYaJle ToJa);
[ TeKymHH KOHTPOJIb — TMPOBOJWTCS Ha KaXKIOM 3aHSATHH: AKIICHTUPOBAHHE

BHHMMAaHUS, IPOCMOTP padoT;

[ TPOMEXYTOUYHBIH KOHTPOJb — MPOBOJUTCS 10 OKOHYAHWU W3YYCHHS OTAEITBHBIX

TEM: TUAAKTUIECKHUE UTPBI, TECTOBBIC 3aJaHHSI, BAKTOPHHEI.

[l WTOTOBBII KOHTPOJIb — MPOBOJIUTCS B KOHIIE YUEOHOTO TO/Ia, OTPEIEISIeT YPOBEHb

OCBOEHHS TPOTpaMMBI (3alUTa UCCIIeI0BATENbCKON paboThl, cobecejoBaHNE B KOHIIE I0/1a).

B nporpamme ucrosib3yercs rudkasi peHTUHIOBAs CUCTEMA OLEHKU JOCTHKEHHM
00yJaromuXxcst O OTPEICTICHHBIM KPUTEPHSIM:
- BBITIOJIHEHUE ONPEAEIEHHOTO KOJIMYECTBA IPAKTUYECKUX padoT, KOraa Kaxaas

IpaKkTU4eckas paboTa OLIEHUBAETCS ONPEIEIEHHBIM KOJINYECTBOM 0aUIOB;

- [I0JIBEJICHNE UTOTOB B KOHIIE KaX/I0T0 MOJYrous (SHBapb, Maii);
- crcTeMa HarpakJIeHHUs ¥ MOOILPEHUs 00ydaroMuXcs, Jydlue oOyJaromuecs,

HaOpaBIIe HAaMOOJIBIIIEE KOJTMUECTBO OAJIJIOB, HATPAXKIAIOTCS TPaMOTaMHU U TIPU3aMH,

- OpraHu3alus KOHTPOJIA 3HaHUI IPOUCXOAUT Ha OCHOBE caMopeduieKCuu
o0ydJaromerocs.

Pednexcus noMoraer onpenenuTs CTeNeHb JOCTHKEHHS IOCTaBIEHHON LIEIH, IPUYMUHBI UX
JOCTH>KEHUS UM HA000POT, IEHCTBEHHOCTh TEX WM MHBIX CIIOCOOOB U METOJIOB, @ TAKXKE POBECTH
CaMOOLIEHKY.

2.2. OueHOYHbIe MaTePHAJIbI

IIpu  ouneHuBaHuM  y4eOHBIX  JOCTHXKEHMH  yyalluxcd 1O  JONOJHHUTEIbHOM
o011eo0pa3oBaTebHOM 0011epa3BUBAIOIIECH TIPOrpaMMe «XUMHUsL B OTIBITaX»» UCIOJIb3YIOTCS:

—  JlmarHocTuka YCBOEHHUsS Marepuana, B mnpouecce o0ydeHus no o0ieoOpa3oBaTesbHON
oOriepa3BuBatoeil nporpaMme « XUMHS B OTIBITAX».

1 HMunuBuayanpHas KapTa yuyeTa pe3yJbTaTOB MHTEIUIEKTYaJIbHbIX CIIOCOOHOCTEH.

M HMuadopmannoHHas KapTa ydeTa pe3yJbTaToB O0OYy4YaIOIIMXCs y4acThs B MEPOIPUATHUAX
Pa3HOro YpOBHSL.

OrneHouHble MaTepuanbl MPOrpaMMBbl pa3pabOTaHbl ¢ y4eTOM TpeOOBaHMM K CTapTOBOMY
YPOBHIO OCBOEHHS YU€OHOTO MaTrepHara.

OzxupaemMble pe3yJibTaThl:

0 MoJIy4aT MpPEeCTaBICHUE O CTPOCHUHM aTOMa, HOHAX U MOJIEKyJax, 0 Kiaccupukauuu
HEOPraHMYeCKUX COeTMHEHUH Ha KUCIOThI, OCHOBAHHS U COJIH, 00 aHaJIM3€ U CHHTE3E;
0 NpUOOPETYT OCHOBHBIE HABBIKM NPAKTUUYECKON paboThl B Jnabopatopuu, OymayT

BBITOJIHATE MpoCcTeiine 1ab0paTOpHbIE ONEPAIUH;

0 MIPOSIBAT MHTEPEC K COBPEMEHHBIM Ipo0IeMaM XUMHUH U K HCCIeI0BaTeIbCKOi paboTe
B 9TOM Hay4yHOM 001acTH;

0 c(OpPMHPYIOT MPEACTABICHUE O KPACOTE XUMUYECKOTO SKCIICPUMEHTA;
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Pa30BBIOT YYBCTBO OTBETCTBCHHOCTHU ITPU BBINIOJIHCHUH XUMHWYCCKOTI'O SKCIICPUMCHTA
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0 CUCTEMATHU3UPYIOT CBOM 3HaHUS B 00JIaCTU XMMHUH, CO3AayT HEOOXOAUMYIO 0azy ais
nepexoaa K yriryOinEéHHOMY U3YUSHHIO OT/ACTBHBIX Pa3IesioB XUMUH,

0 OoyayT YMETh CaMOCTOSITEIBHO ~ TPOBOJUTH OSKCHEPUMEHTHI M BECTH
HCCIIE0BATENIbCKYIO pa0OTY B JIa0OPATOPHH;

0 OCO3HAIOT €IWHCTBO MAaTEPUAIILHOTO MHpPa Ha OCHOBE XMMHYECKOTO TOIX0Ja K
CTPOCHUIO BEIIECTBA;

0 OCBOSIT 9KOJIOTUIECKHE aCTIEKTHI BIMSIHUS XUMUH HA TIOBCETHEBHYIO KH3Hb;

0 MpHOOPETYT MOTHUBAIUIO HA JaJbHEUIIIee N3yIeHNE €CTECTBEHHBIX HAYK;

0 HayyaTcsl CaMOCTOSITENIbHO paboTaTh CO CIIeUalbHON XUMUYECKOU JTUTEPaTypOi;

0 MpHOOPETYT HABBIKH MOJITOTOBKH JJOKJIAIOB U BBICTYIUICHUH Ha KOH(PEPEHIIHSIX.

Kpurtepuu ypoBHs 0ocBOeHHs Y4eOHOr0 MaTepUaJa:

. - BBICOKHI1 YPOBeHb — 00YyJaIONINii OCBOMIJI MPAKTHIECKH Bech 00BbEM 3HaHmit 100-
79%, mpemycMOTPEHHBIX IPOTPAMMO# 32 KOHKPETHBIA TIEPUO/T;

. - cpeaHmii ypoBeHb — y oOydaronux 00EM yCBOSHHBIX 3HaHM cocTaiisieT 80-50%;

. - HU3KHUIi YPOBeHb — o0ydJaromuiics oBiaaen MmeHee yem 50% o0bEéma 3HaHUH,

MIPEAYCMOTPEHHBIX ITPOTrPaMMOi.

2.3. YcJIoBHs peaju3aliu NPorpaMmbl

MarepuajbHo-TexHu4Yeckue YycaoBusi. s >¢pdekTuBHON peanu3anuu  MpoTrpaMMBbl
HeoOXxoMMa MaTepHaIbHO-TEXHIYECKas 0a3a:

1. VueOnwiii kabuHeT, cooTBeTcTByIomMi TpeboBanmsam: -CanlluH 2.4.4.3172-14
«CaHUTapHO-AMUAEMHOJIOTHYECKHEe TPeOOBaHUS K YCTPOWCTBY, COJCPXKAHUIO W OpraHu3aluu
pexuma paboThl 00pa3oBaTeNbHBIX OpraHU3alMil JIOTMOJIHUTEILHOTO 00pa3oBaHUs JIeTeil»
(temneparypa 18-21 rpaayc llenwbcusi; BmaxHocTh Bo3ayxa B mpeaenax 40-60 %, mebens,
COOTBETCTBYIOIIAs BO3PACTHBIM 0COOCHHOCTSIM jeren 14-17 ner); [y peanu3anuy mporpamMmsl

O6opyaoBaHUe U MaTepuansbl:

=

KOMNbIOTEP;

=

MmeaunanpoeKkTop.

=

CTaHAAPTHbIM HAbOP XMMUYECKUX PEAKTUBOB (KUCNOTbI, WENOUYMN, OKCUAbI, CONN);

=

n3MepuTeibHble NpmMbopbl;

=

CTeKknsHHas 1 pappoposas nocyaa;

=

METaN/IN4YeCKne WTaTuBbl;

=

HarpeBaTe/ibHble NPUBOpPbI;

=

BEeCbl;

=

MUKPOCKOM.
B kayecTBe IOMIAKTUYECKUX MaTEPUAJIOB HCIOJB3YIOTCS HAIJISIIHBIE MOCOOMS: Tabnuia
pacTBopuMOCTH U Tiepuoanyeckas Tabmuna /. M. MenneneeBa; KOJIIEKIIUU MOJIE3HBIX HCKOMAEMBIX,
Mo4B, He(TH, MIKaNa TBEPAOCTH U T.II.

B kadecTBe METOAMUYECKUX MaTepUATIOB MPUMEHSIOTCS PA3IUYHBIC MYyOIHKAIIMH IO XUMUU
(cm. CroucOK JUTEpaTyphbl), METOAWYECKHUX pa3paboOTOK U IUTAHOB KOHCIEKTOB 3aHSTHUM;
METOIMYECKUX YKA3aHUN U PEKOMEHAINHA K MPAKTUIECKUM 3aHSATHSIM.

HNudopmaunonHoe obecrnevyeHue: METOANUECKUE pa3paObOTKU MO BCEM TeMaM, CIICHAPUU
MIPOBEJICHUS] MEPONPUITUN, THTEPHET-UCTOYHUKH, CXEMBbI, OITPOCHBIE U TEXHOJIOTUYECKHIE KAPTHI.

KanpoBoe oGecneuenue. J[onmomHUTENbHYI0 00IIe00pa30BaTENbHYIO O0IIEPA3BUBAIOITYIO
IIpOrpaMMy «3aHUMATEIbHAsI XUMUS» PEAIN3YET YUUTENb XUMUH.
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2.4. MeToanyeckne MaTepUuaJIbl
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Metoanka o0y4eHus MpeanoaraeT J0CTYITHOCTh H3JlaraeMoi WH(OpMaInuu Ui BO3pacTa
00y4aromuxcs, 4T0 JOCTHTACTCA 3a CUET HATJSIHOCTH M HEPa3pBIBHOW CBS3M C MPAKTUYECCKUMU
3aHATUSIMHU. POPMBI 3aHATHI ONPENEISAIOTCS HAIIPABJIEHHOCTSIMHU NPOTrpaMMbl U €€ 0COOEHHOCTSAMHU.
[Iporpamma BKITFOYAET KaK TEOPETHUYECKHE W MPAKTHUYECKHE 3aHATHS B y4eOHBIX KaOMHETaX, TaK U
9KCKYPCHUOHHBIE BBIXObl HA TEPPUTOPHIO YUPEKICHHS U CBOEH MECTHOCTH.

®opmbl  opranmzanMu y4deOHoro 3aHsaTus. [lomaua TeopeTnueckoro Mmarepuaia
ocylecTBisieTcss B (opMe MPOBEACHUS TPAJAULIUOHHBIX M KOMOMHUPOBAHHBIX 3aHATHUM, JIGKIHUH C
OJIHOBPEMEHHBIM IOKa30M WIUIOCTpalUi, BUICOMATEPUAIOB, NMPE3EHTAMM, AEMOHCTPAMOHHBIX
onbIToB. [loaya npakTUyeckoro Matepuasa oCyuecTBisiercs B GopMe HHANBUIYATbHO-TPYIIIOBBIX
CaMOCTOSITENIbHBIX PadOT, MPAKTUYECKUX 3aHATHH.

JInsg  nmocTuKeHus LenuM W 3aJad  [IPOrpaMMbl  IIPEAYCMATPUBAIOTCS  COBPEMEHHBIE
nearornyeckue ¥ UHPOpMaloHHbIE TeXHOJIOT UM

° HUI'PpOBBIC TCXHOJIOTUH;

° IMPOCKTHAA TCXHOJIOT U,

. TEXHOJIOTHS TIPOOJIEMHOT0 00yIEHUS;

. 3I0pOBBECOEPETAIOIINE TEXHOJIOTHH;

. UKT-Texnonorun;

. TEXHOJIOTHS Pa3BUTHSI KPUTHUECKOTO MBILIICHHUS,
. TEXHOJIOTHS pa3BUBAIOIIETO 00YyUEHUS;

. IPYIIIOBbIE TEXHOJIOTUH;

. TEXHOJIOTHH YPOBHEBOU nu(depeHITHAINN.

B nepuonx oOydeHus i npoBeeHUss 00pa3oBaTEIbHOM JIEATEIBHOCTH UCIOJIb3YOTCS
CIIEYIOIIE MEeTO/bI:

- 00BACHUTEIIBHO-MILTFOCTPATUBHEIN (00s3aTebHasl TeopeTHYecKas 4YacTh, padoTa ¢
WUTIOCTPATHBHBIMU MaTepUaiaMH, COCTABIICHUE MPAKTUYCCKUX 3aaHH );

- POOJIEMHBII (IpobIeMHOE U3JI0KEHHE MaTepraa Mpy U3y4eHUH BOIIPOCOB
9KOJIOTMH, HAYYHOU STUKH, MIPU aHAJIM3€ MEPCIIEKTUBHBIX HAMPABICHUHA Pa3BUTHS HAYKH );

—  NpakTHYeCKui (00s3aTe/IbHbIC MPAKTUYCCKUE paOOThI HA KaXI0M 3aHSATHH);

—  JIeATCIIbHOCTHBIA (BBEICHUEC WHIWBUAYAIbHBIX 3aIaHUH U CaMOCTOSTEILHOM
paboThI C IUTEPATYPOH, ydacTHe 00yUJaIOIIUXCS B KOH(DEPEHIUAX U SKCKYPCHUSX).

MeToanyeckue U IUAAKTHIECKHE MATEPHAJIbI:

- METOJMYECKUE Pa3pabOTKH [0 TEMaM;

- HaJIM4Ke HarfsJHOTO MaTepuana;

- HaJM4ue AEeMOHCTPAllMOHHOTO MaTepuana;

- BHJICO(UIBMBI;

- pa3gaToOuYHBIM MaTepua;

- UH(OPMAIIOHHBIE KAPTOUKH.

- TUAAKTHYECKUE KapTOUKU;

CIIMCOK JIMTEPATYPbI
JIntepatypa s 00y4aromuxcst

Byxapun 0. B. Xumus xuBoii npupoast. — M.: Pocmen, 2012. — 57 c.
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3ommep K. Akkymynstop 3HaHui o xumun. — M.: Mup, 2010. — 293 c.
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Kuura mist arenust mo Heopranuueckoit xumuu / Coct. B. A. Kpunman. 2-¢ uza. — M.: [IpocBerienue,
1984. - 301 c.

Konapes b. H. JIro603narensubiM 0 xumuu. — M.: Xumus, 2000. — 219 c.

Jleencon U. A. 3anumarensnas xumus. — M.: Pocmen, 2000. — 101 c.

Jletictaep JI., Byiitam I1. Xumus B kpumMuHanucTuke. —  M.: Mup, 1990.— 300

c. Omprun O. M. OnbITel 6€3 B3pbIBOB. 3-¢ n31. — M.: Xumus, 2013. — 138 c.

[Muryunna I'. B. [ToBTopsieM XumuIo Ha IpUMepax U3 MNOBCETHEBHOM skM3HU. — M.: ApKTH,
2000. - 133 c.

Crenun b. /1., Anuk6eposa JI. 0. 3anumarenbHble 3a1aHus U 3(pPEKTHBIE OBITHI 10 XUMHUH.
— M.: lIpoda, 2003. — 351 c.

Xumus (SHIUKIIONEANYECKHIA CI0Baph MKOJIbHKUKA). — M.: Omma mpece, 2000. — 559 c.

Jluteparypa 1,151 megarora

AxmeroB H. C. OOmast u Heopranuueckas xumus. — M.: Boicor. mikona, 1987. — 630 c.
bepnonocos C. C., MenzaeneeBa E. A. Xumusi. Hoseimmii cipaBouHuk. — M.: MaxaoH,

2006. — 367 c.
BbpaynT Jlemeii I'. FO. Xumus B nenTpe Hayk. B 2-x 4. — M.: Mup, 1983. — 520 c.
byces A. U., Epumos U. I1. Onpenenennsi, NOHIATHS U TEPMUHBI B XUMUH. 2-€ U31. — M.:
[Tpoceemenue, 2014. — 224 c.
JleontoBuu A. B. K mpobieme wuccrienoBanuii B Hayke W B oOpasoBanwu // PasButhe
HCCIIEI0BATEIbCKON ACATEIBPHOCTH yJamuxcs: Metonuueckuit coopuuk. — M.: Hapomnoe
obpazoanue, 2001. — C. 33-37.
JleontoBuu A. B. VYuyeOHo-uccnenoBaTenbckas EATENbHOCTh IIKOJIBHUKOB KaK MOJIENb
negaroruueckoi texuooruu // Hapoanoe obpaszosanme. — 1999. — Ne 10. — C. 152-158.
Opranukym st crynaentos / Ilep. ¢ vem. — M.: Mup, 2009. — 208 c.
[Tepuarkun C. H., 3aiinieB A. A., lopodee M. B. Xumnueckue omummnuaasl B Mockse. — M.:
MUIIKPO, 2012. — 326 c.
[TonynsipHas 6MOIMOTEKa XUMUYECKHX dNIeMeHTOB. B 2 kH. 2-¢ u3a. — M.: Hayka, 2008. — K. 1.
—566c.; Ku. 2. - 572 c.
Pamcnen O. H. Hauana coBpemennoit xumuu. — JI.: Xumus, 2005. — 784 c.

Jluteparypa 1uis poaureJieit

bepnonocos C. C., Menzneneena E. A. Xumus. Hogeitmuii cnpaBounuk. — M.: Maxaon, 2006.
—-367 c.

bpaynt Jlemeii I'. }O. Xumusa B nenrpe Hayk. B 2-x u. — M.: Mup, 1983. — 520 c.
IIuryuuna I'. B. [loBTOopseM XUMHIO HA IPUMEPAX U3 MOBCEAHEBHOM KU3HU. — M.

Apxkru, 2000. — 133 c.

Crenun b. /1., AnukGeponsa JI. FO. 3anumarenbusle 3a1anus 1 3Q(GEKTHBIE ONBITH IO XUMUH.
— M.: Ipoca, 2003. — 351 c.

Xumust (FHIMKIONEANYECKUH CIOBaph MIKOIbHUKA). — M.: Onmma mipecc, 2000. — 559 ¢
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