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Haoo npogudems HesUOUMOe, Ouymums npeocmosuyee,
He nadams 0yXoM Npu Heyoauax u mpyoOHOCmSX,
Hacmaugamsv U MHO20 MpyoumvCsiy»

JAmutpuiit UBanosuu MeHnaesieeB

cosnaTelb [lepuouuecKkoi CHCTEMbl XUMHUYSCKUX DJIEMEHTOB
06 dheBpans 1869 r.

«Xumuxu — amo me,

KMo HA CAMOM Oele NOHUMAEn MUp ...»

Jlaitnyc IoJuHr,

HOOeNeBCKuil Jlaypear 1o xumuu 1954r. u npemun mupa 1962 r.,
Co3zparenb OPTOMOJIEKYJISIPHON MEAUITUHBI

(MeIMIIMHA «ITPABUIIBHBIX» MOJIEKY)

HOACHUTEJIBHASA 3AIIMCKA

HanpaBiieHHOCTh IPOrpaMMbl

JononHuTenbHas — o0mieoOpa3oBaTenbHas — 00IlIepa3BUBAONIAsl  [porpamma
«XuMusg»  (UccleqoBaTeIbCKUE  MPOEKThI)  MUMEET  €CTECTBEHHOHAYUHYIO
HaIIPaBJIEHHOCTb.

YpoBeHb nporpamMmsbl — yriiyOJIeHHBIH.

[TporpamMmma mpodeccrnoHalbHO OpUEHTHpOBaHAa M MpeJHa3HAuYeHa IS
rJIyOOKOTO M3y4YEHHsS COBPEMEHHOM XMMHMHM M HAIlMCaHUS HCCIEA0BATEIbCKUX
IIPOEKTOB.

AKTYaJIbHOCTH IPOrPaMMBbI

[Iporpamma  akTyanbHa, TakKk KaKk JaeT  BO3MOXHOCTb  HAy4YUTHCH
DKCIIEPUMEHTAIIBHON XUMHH. B HacTtosimee BpeMs LENbl psii pa3lesioB XUMUU
paccMaTpuBaeTCsd B OCHOBHOM WIKOJE TOJIBKO TEOPETUYECKH M COIMPOBOXKIAETCS
BECbMa CKYJIHBIMU JEMOHCTPAMOHHBIMU M Ja0OpaTOpHbIMU paboTamu. boinbiias
HAIOJHSAEMOCTh KJIACCOB COBPEMEHHOM 00I1e00pa30BaTeIbHON IIKOJBI 3aTPyIHSET
IPOBEJCHUE JTA0OPATOPHBIX pabOT M OOydYaroIMecs HE IMOJIyYaroT MPaKTUYECKUX
HaBBIKOB. Bce Bhlllleyka3aHHble MpPOOJIEMBI SABIAIOTCS 0CO00 OCTPBIMU  JJIs

INKOJIbHUKOB, HCIIBITBIBAOMIUX HHTCPCC K NPECAMETY XHUMHHU U KCJIAIOINX 3aHUMATbCA



WCCJIEMOBATEILCKUMU M TPOEKTHBIMA  paboTaMH B €CTECTBEHHOHAYYHOM
HaIpaBJICHUU. BEINOIHEHNE MPAKTUYECKON YaCTH AKCIEPUMEHTA MPOXOJUT CIIOKHO
J1s1 peO&HKa, Ipu ATOM OoJIbIION 00beM HMH(OpMaIuu, KOTOPBIM "cBaguBaeTcs" Ha
IOHOT'O MCCJIEIOBATEISI, CTABUT €T0 B TYIHUK, a JNIUTEIIbHOE MTPOBEJECHUE UCCIIEOBAHUS
CHIYKaeT MOTHBAIIMIO K TakuM padoTaM. OTcro/1a 04eBHIHA HEOOXOIUMOCTb CO3/IaHUS
MporpaMMbl MO  AKCIEPUMEHTAIIBHOM  XUMHHM.  AKTyaJbHOCTb  HPOEKTHOM
NEATEIIbBHOCTH CETOHSI OCO3HAETCSI BCEMH.

AKTYyaJnbHOCTh MPOTPAMMBI Takke OOYCIIOBIIEHa €€ METOJOJOTUYECKOH H

MPAKTUYECKON 3HAYMMOCTHIO. 3HAHUA M yYMEHHUS, HEOOXOAMMBIE ISl OpraHU3aluu
MMPOEKTHOM M HMCCIIENOBATEIbCKON JCSATEIBHOCTH, SBISIOTCS OCHOBOW JalIbHEHIIECH
JUYHOU MTPO(PECCHOHANEHON OPUEHTUPOBAHHOCTH JTMYHOCTH IIKOJIBHUKA.
Hean NMporpaMMblI - dbopmupoBaHue
UCCIIE0BATENbCKUX KOMIIETEHIIUN IKOJIBbHUKOB, oOy4deHue MEeTOoJaM
HKCIIEPUMEHTAJILHON XUMUU JUIsl JTajdbHEHIel npodecCuOHANIbHOW OPUEHTAIIMH |
Pa3BUTHS TBOPUYECKOM JIMUHOCTU, €€ CaMOOIpeJeiieHne U caMmopeanu3aius (B ToM
qHCiie Y 00y4YaroIMXcs ¢ 0COOBIMU 00pa30BaTEIbLHBIMU MOTPEOHOCTSIMH).

B pamkax 3asiBIeHHOM 11e7T1 HE0OXO0IUMO PEIIUTh 3a1a4n:

Obyuarowue:

® Hay4uTh NpaBHUIaM 0€30MaCHON padOTHI C BEIIECTBAMH U 000pYAOBaHUEM
B XMMUYECKOM J1abopaTopuu U B OBITY;

e O0Oy4YUTh OCHOBHBIM METOJaM BBIJCICHUS W OYHCTKH XUMHUYECKUX
BEILIECTB;

® HAYYUTh CAMOCTOSATEIIbHOMY MOUCKY U OCBOCHHMIO XMMUYECKUX 3HAHUU C
WCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB UH(GOPMAIIUU;

® HAY4YUTh NMPUMEHSTH IOJYUYCHHBIC 3HAHUS JJISI PEHICHUS MPAKTUUECKUX
3a7a4 Ipu MPOCTOM (OJHOCTAIMITHOM) CUHTE3€ BEIIECTBA;

® HayuyuTh (POPMYJIHUPOBATH THUIOTE3bl, KOHCTPYUPOBATH, TMPOBOIAUTH
AKCIIEPUMEHTHI, OIICHUBATH MOJIYYEHHBIE PE3YJIbTATHI;

® HAy4YUTh CONOCTABJIATHh IKCIEPUMEHTAIbHBIE U TEOPETUUECKUE 3HAHUS C

00BEKTUBHBIMU pealusiMU KHU3HU.



Paszsusarowue:

® Dpa3BUTh HaBBIK MPOBEACHUS MPUUYUHHO-CIEACTBEHHOIO U CTPYKTYpHO-

(YHKIIMOHAJIBHOTO  aHajdu3a IPU  PELIEHUH  TEOPETHUECKUX U
IPAKTUYECKHUX BOMPOCOB, KaK OCHOBY MCCIIEJOBATEIbCKOM A€ATEIbHOCTH;
pa3BUTH MO3HABATENIbHBIE HHTEPECH] U MHTEIUIEKTyalIbHbIE CTIOCOOHOCTH B
IpoLecce NPUOOpPETEHUs] XMMHMUYECKUX 3HAaHUHW C HCIIOJIb30BAaHHEM
pa3IMYHBIX UCTOYHUKOB HHPOPMAIINH, B TOM YUCII€ KOMIBIOTEPHBIX;

e chopMHUPOBATH HABBIKU I'PAMOTHOTO U KOPPEKTHOTO MOJIX0a IpU pabore
C pa3IMYHON HH(POPMAIIHEH.

Bocnumamenvuvie:

® CrHocoOCTBOBATH (opMUpPOBaHNIO KyJbTYpPbl HOBEICHUS,
B3aMMOOTHOIIEHUI IIpU paboTe B Mapax U KOJJIEKTUBE;

® BOCIMTATh MPUBBIYKY PAa3BEPHYTO OOOCHOBBIBAThH CYXACHUS U MPUBOJUTH
000CHOBaHHBIE JIOKA3aTEJIbCTBA CBOCH TOUKHU 3PEHUS.

Yuammecs, 1J1s1 KOTOPbIX POrPaAaMMbI aKTyaJIbHA.

Bo3spact obyJaronuxcs mo qaHHo# nmporpamme: 14-16 er.

['pynmsl popMUpPyOTCS C y4ETOM BO3paACTa.

DopMbI U PEKUM 3AHATHI.

OcHoBHas (hopma 00yueHUs — OUHas, UHIUBUIyaJIbHAS.

3aHATHA ¢ OJHUM O0yyaroummcs npoxoasaT 1 pa3 B Hezxento no 2 yaca. B koHue
NIEPBOT0 aKaJEMUYECKOI0 yaca npeycMoTpeH 10-Tu MUHYTHBIN ITEpEPHIB.

[Tpu peanuzanuu 1ONOJHUTEIHLHON 001Ie00pa30BaTEIbHON 00IIepa3BUBAIOIICH
IpPOrpaMMbl MOTYT MCIIOIb30BAThCS AUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH,
AIIEKTPOHHOE OOyYEHUE.

Cpok peanu3zanuu nporpamMmmsl — | rog.

KonnuecTBo yueOHBIX 4acoB B rof - 72 yaca.

[Inanupyemblie pe3yabTaThI.

IIpeomemnule pezyromamut.

[To uroram oOyuenus: oOydarouuecs

OyIyT 3HATh:



e npaBuiia 6e30MmacHoi paboThI ¢ BEMIECTBAMH M 000PYI0BaHHEM B XUMUYECKOM
71a00paToOpuu U B OBITY;

® OCHOBHBIC METO/IbI BBIICTICHUS ¥ OYUCTKH XUMHUYECKHX BEICCTB;

OyIlyT yMETh.

®TIPOBOJIUTH CAMOCTOSITCNIBHBIN MOUCK WH(OpPMAUd B 0OOJACTH XUMHUYECKUX
3HAHWH C UCIIOIH30BAHUEM PA3IMYHBIX HCTOYHUKOB MH(GOPMAIIHH;

® MIPUMEHSTH MIOTYyYCHHBIC 3HAHUS JIJIS1 PEIICHUS MPAKTHYCCKUX 3a]1a4;

® LCIIOJIb30BaTh HABBIK MPOBEJCHUS MPUUYUHHO-CIEICTBEHHOTO U CTPYKTYPHO-
(GYHKIIMOHATBFHOTO aHAJIW3a TMPU PEIICHUH BOIIPOCOB;

Jluunocmmuule pe3yibmamoi:

e Oynet chopMUpOBaHA KyJIbTypa MOBEJCHUSI, B3aAUMOOTHOIIICHUH TTpU paboTe B
napax v KOJUIEKTUBE;

Memanpeomemmuvie pe3yromamol.

e T[IONy4yaT pa3BUTHE I[TO3HABATCIbHBICE WHTEPECHl W HHTEIICKTyalbHBIC
CIIOCOOHOCTH B MpOllecCe MPUOOPETEHUS] 3HAHUM C HCHOJb30BAHUEM Pa3IMUHBIX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCJI€ KOMITBIOTEPHBIX;

e OynyT copmMupoBaHbl HaBBIKM TPAMOTHOTO M KOPPEKTHOTO MOAXO0JAA IMpHU
pabote ¢ pa3znuuHoi uHbopMaIuein

®OPMbI ATTECTAIIMA U OHEHOYHBIE MATEPUAJIBI

DopMbI KOHTPOJIS.

Peanuzanmsi mporpaMmbl IpeycCMaTpPUBAET BXOAHYIO JUATHOCTHUKY, TEKYIIUN
KOHTPOJIb, TPOMEKYTOUYHYIO M UTOTOBYIO aTTECTAITUIO 00YJaIOITHUXCS.

[Tybnmuunass mpe3eHTanus 00pa3oBaTENbHBIX  PE3YJNBTATOB  MPOTPAMMBI
OCYILECTBIISIETCA B popMe: ydacTus B (PeCTUBAIIAX U KOHPEPEHIUSIX.

OOyyaromuMcst, yCTIEITHO OCBOUBIITMM MPOTPaMMYy, BBIIACTCS YIOCTOBEPEHHE.

OCHOBHBIM MEXaHM3MOM BBISIBIICHUS PE3YJIbTATOB BOCHUTAHUS SBIISCTCS
MeIarornyeckoe HaOJIIoJeHHUE.

OPTAHU3BAIIUOHHO-ITEJATI'OI'NMYECKHE YCJIOBUSA
PEAJIM3ALIUU TPOTPAMMBbI



YueOHO-MeToAUYEeCKHe YCJIOBHS pPeain3alui NPporpaMmMbl

@®opmbl  3aHATUN: Oecelbl, CEMUHApPbI, JTa0OPATOPHO-IKCIEPUMEHTAIbHBIC
3aHSITHS.

CeMuHapsl — OcHOBHasi (YHKIUSI JAaHHBIX 3aHATHHA - 0000IIEHWE TPaBUI U
QITOPUTMOB JIEUCTBUM MPHU MPAKTUYECKUX paboTax.

[IpakTuueckue 3aHATHS — OTO JabOpaTOpPHO-dKCIEpUMEHTalIbHAsT pabdoTa
o0yJarommxcs, T.e. OCBOCHHE METOAHMK IPOBEICHUS XUMHUYECKOTO KCIEPUMEHTA;
[IpakTrueckoe 3aHsATHE B KXKJOM TeME MPUBUBACT HABBIK MPABWILHON U TPaMOTHOU
paboTBl C BemecTBaMH, 3HAKOMHUT C I[BETOM BEIECTBA, 3alaxoM, TEXHHUKOU
0€30MacCHOCTH OTHOCSIIIIMICA KOHKPETHO K paboTe C 3TUM BellecTBOM U T.A. Bce
HaOI0IeHUS PUKCUPYIOTCS B JaOOPATOPHOM JKypHAaJe MO CTPOro 3aBEeJCHHON GopMe.

[Iporpamma TO3BOJSIET pealin30BaTh AaKTyaJlbHbIE B HACTOAILLEE BpeMs
KOMITE€TEHTHOCTHBIM, JIMYHOCTHO - OPUEHTUPOBAHHBIN, EATEIbHOCTHBIA MOJXOIBI,
TEXHOJIOTHIO TIPOEKTHOTO 00YUYEHHUS.

OcHOBHbIE MPUHUMIIBI Peaju3ali NPOrpaMMbl — HAYYHOCTb, TOCTYITHOCTb,
JNOOPOBOJIBHOCTh, CYOBEKTHOCTb,  JEATEIbHOCTHBIMA M JIMYHOCTHBIA MOJXOJBL,
IPEEMCTBEHHOCTb, PE3yIbTaTUBHOCTD, TAPTHEPCTBO, TBOPUYECTBO U YCIIEX.

1. AITopUTM U IJIAHUPOBAHUE UCCIIEOBATEIBCKOTO TPOEKTa (yUalHiics 10KeH
YMETb YETKO ONpEeAeNUTh I1elb, ONUCAThb OCHOBHBIE WIard IO JOCTH)KEHUIO
MOCTABJICHHOM 11EJIN).

2. ®opMHUpOBaHNE YMEHUHN U HABBIKOB MCITOJIH30BAaTh HOPMATHBHYIO, MIPABOBYIO,
CTHPaBOYHYIO JOKYMEHTAIUIO U CIICIUATBHYIO TUTEPaTypy.

3. Pa3BuBarhb yMEHHsS aHAIM3UPOBATH PE3YJNbTAThl HCCIEAOBATEIbCKOM
JESTEIbHOCTH, B TOM YHCIE C HCHOJIb30BAaHUEM HH(OPMALMOHHO-TEXHUYECKUX
cpencts (mporpammer Word, Exell, Statistica 6) u npeacraBuTeIbCKOr0 0pOPMIICHHUS
pe3yJbTaTOB HAYYHO-UCCIIEA0BATEIBCKOTO MPOEKTA.

4. Cucrematu3aiys M 3aKpEIUICHHE TOJYYCHHBIX TEOPETUUYECKHX 3HAHUU H
MPAKTUYECKUX YMEHH.

5.@opMHUpOBaHUE  CAMOCTOSITEIPHOCTH  MBINIUICHHS,  CIIOCOOHOCTEH K

CaMOpa3BUTHUIO, CAMOCOBCPIICHCTBOBAHNIO U CaMOPCaJIn3al1u.



TemaTuka uccIe10BATENbCKOI0 NMPOEKTA BHIOUPAETCH UHANBHAYAJIBHO 110
COIVIACOBAHMIO YUYALLEr0Csi, POAUTE/IeH U NpenoJaBaTeis.

Meorcnpeomemuuiti (MEXIUCIMIUIMHAPHBIN) MPOEKT BBIMIOJNHSIETCS B paMKax
HECKOJIbKHX MIPEIMETOB, HA OCHOBE HAJIIIPEMETHBIX YMEHUI U HABBIKOB.

Haonpeomemnuiti npoexm BBITIOTHSAETCS Ha CTBHIKE 00JIacTeW 3HAHUW M 3a
paMKaMHM COJEpKaHUs IIKOJIbHBIX MTPEAMETOB, HOCUT UCCIIE0BATEIbCKUN XapaKTep.

[Iporpamma MokeT OBITh peaau30BaHa MO OTAEIbHBIM TEMaM C MPUMEHEHHEM
AJIEKTPOHHOTO OOy4Y€HHsT U JAUCTAaHIMOHHBIX O0Opa30BaTENIbHBIX TEXHOJOTHH ¢
UCITOJIb30BAHUEM CHUCTEM JUCTAHIIMOHHOTO 00YYEHUSI.

[lepeyenb MeTOIMYECKOTO 0OECTIEUEHUS K POTPaMME:

1. Tlpe3zenrtanuu, Buaeo ¢(pparmeHtsl mo Teme «TexHHKa O€30MacCHOCTH MpHU
paboTe C pa3IMYHBIMU BEUIECTBAMU»

2. N.3. Hudanbtes, [1.B. Buenko JlabopaTopHbIi MPAKTUKYM 10 OPTaHUYECKON
XUMHH, JIEKTPOHHOE MTPUIIOKEHNUE.

3. I'.b. Bonoauna, N.B. Slkynuna JIabopaTopHblid MPaKTUKYM MO OPraHUYECKOM
XUMUH.

4. T'.. epsbuna, U.A. IToranosa, O.H. HeuaeBa. DneKTpOoHHBIN MPAKTUKYM I10
opranndeckoit xumun. Yacts | MeTo/ibl OUNCTKHM ¥ UACHTU(PUKAUA OPTaHUYECKHUX
COCIMHEHUM.

JUist mpoBeAeHUs 3aHATHUA C TPUMEHEHUEM DJIIEKTPOHHOTO OOYYEHHS H
JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH C HCIOJB30BAHHEM CHUCTEM
JTUCTAaHIIMOHHOTO 00y4YeHusi pa3pabaTbIiBalOTCs HMHQPOPMALMOHHBIE U  y4eOHO-
TUAAKTUYECKUE MAaTepUaJIbl.

HccnenoBarenbekas AeTEIbHOCTh HIKOJIBHUKOB SIBJISIETCS. CPEACTBOM OCBOECHMS
JNEUCTBUTELHOCTH M €ro TIJaBHble 1LeJIW — pa3BUTUE YMEHHUs paldoTaTh C
uHpopMaruen, GopMupoBaHUe UCCIIEIOBATENLCKOIO CTUIIS MbIIIIeHUs. Pe3ynpTaToMm
TOM  JAESATENbHOCTH  sIBNsieTCS  (OPMUPOBAHHWE MO3HABATENIbHBIX  MOTHBOB,
UCCJIEI0BATENCKUX YMEHHM, CyObEKTUBHO HOBBIX ISl YUAILIMXCS 3HAHUN U CITOCOO0B

JACATCIBbHOCTH.



I/ICCHGHOBaTeHLCKaﬂ ACATCIBbHOCTD IIO3BOJIACT IIPUBJICKATL K pa60Te Pa3HBIC

KaTeropuu Y4YacTHUKOB OOpa30BaTENILHOIO IpoOLecca: YYalluxcs, pOoIUTENeH,

YUUTEIICH.
Y4eOHo-TeMaTHYeCKHii TUIaH
Tema 3ansaTHA Koi-Bo vacos dopma
n/n Bcero Teopust | Ilpaktu | KOHTpOJs/
Ka aTTeCcralu
A
Beibop TemaTHMKuM HCCIeAOBaHUA U | 2 2 CEMHUHap,
aHaJIM3 COBPEMEHHBIX MpoOIeM B cobecenion
00JaCcTH OMOJIOTUU M XUMHUHU C YUETOM are
yOJIUKAIIMOHHON aKTUBHOCTH.
[Touck, paszpaborka u minanupoBanue | 20 10 10 cobecenoB
ATAllOB  JKCHEpUMEHTa  (KM3ydeHHe aHue
METOJIOJIOTUN JKCIIEPUMEHTA C YIETOM
€CTECTBEHHO-HAYYHOTO HAIPABIICHUS).
ITocTanoBka " nposeaenue | 30 10 20 cobeceoB
AKCIIEPHUMEHTA. BrinonHenue anue,
71a00paTOPHBIX HCCIIEIOBAaHUHN (HAyIHO- cratueTi
uccienoBarenbeKas padoTa) ;ﬁ;e
Kamepanbnas  oOpaGoTka  JaHHBIX | 18 8 10 cobece10B
(aHaiu3 U 0000UIEHUE TMOJYyYEHHBIX anne
JAHHBIX, (POPMYJIHPOBAHUE BBHIBOJIOB).
OdopmiieHne mpoekta Ha OyMa)XHOM
HOCHUTEJIE U B DIJIGKTPOHHOM BHJE.
[Ipe3eHTanus u 3aImTa MPOEKTa. 2 2 IIpesenra
oust
IIPOEKTa
UTOI'O 72 30 42

Conep:xkanue nporpamMmbl
1. Bp1Oop TeMaTUKH UCCIEAOBAHUS U aHAJIN3 COBPEMEHHBIX MPOOJIeM B 00J1acTh
OHMONIOTHH ¥ XUMHH C YIETOM IMyOJUKAIIMOHHONW aKTUBHOCTHU. (3HAKOMCTBO C
mpaBuIaMHu BeIOOpa TeMbl uccienoBanus: 1. Tema momkHa ObITh HHTEpPECHA

AJI y4alerocsa HE TOJIBKO Ha ,I[ﬂHHBIfI, TCKYIIII/Iﬁ MOMCHT, HO 1 BOCTp€6OBaHa



B Oynmymem. 2. Tema nmomkna ObITh akTyasnbHOW. 3. Tema momkHA OBITH
peanuszyeMa B UMEIOIIUXCA yCIoBUsX. 4. TeMa MOXKET coJiepaTh CIOPHBIN
MOMEHT,

KpaTtkuii 0030p KOHIENTYyalbHBIX HAMpaBICHUM pPa3BUTHS COBPEMEHHOMU
xumun. MccrnenoBanue CTpyKTypbl XUMUUYECKUX coeAMHEHUH. D PeKTuBHbBIE
U Hed(PPEKTUBHBIE CTOJKHOBEHHUS PpEArupyrolUX 4YacTull. XUMHUYECKas
IPOMBIIUIEHHOCTh W Ba)KHEWIIWE SKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOM

XUMHU.

2. Tlouck, pa3paboTka ¥ IUIAHUPOBAHHE OTANOB HKCIEPUMEHTa (M3y4eHHUE
METO/I0JIOTUH IKCIIEPUMEHTA C YIETOM €CTECTBEHHO-HAy4YHOI'O HaIIPaBJICHUS:
XUMUYECKUNA 3KCHEPUMEHT NPOBOJUTCS IMOATANHO: TMEpPBBIA 3Talm —
00OCHOBaHUE TIOCTAHOBKHU OIbITa, BTOPOM — IJIAHUPOBAHUE U TPOBEIACHUE
paboThl, TpeTUH »HTam — OIEHKAa IOJYYEHHBIX pe3yibTatoB. B xone
XUMHUYECKOTO 3KCHEpUMEHTa HEOOXOAMMBIM KOMIIOHEHTOM  SIBJISIETCSA
aKTHBHAS JEATEIbHOCTh YYAIIUXCS — WIM UX HEMOCPEICTBEHHOE Y4YacThe
(mpoBeneHuEe 3KCIEpPUMEHTa), WM KOCBEHHOE (HaONIOJEHUE, BBIABUKEHUE
TUIIOTE3, apryMeHTauus BbIBOJOB U T. A.). K mpoBeneHuto ydyeOHOTro
HKCIIEPUMEHTA MIPEABSIBISAIOTCS ONPEICIICHHBIE METOANYECKUE U TEXHUUECKUE

TpeOOBaHUSL.).

3. IloctaHoBKa W TpOBElEHHWE SKCIEpPUMEHTA. BpinmojgHeHue 1abopaTOpPHBIX

UCCIICIOBaHM (HayYHO-HCCIIeI0BaTeIbcKasi paboTa, aHAIU3 Pe3yJIbTaToB).
4, KamepasnibHass o0OpaboTka MaHHBIX (aHAIM3 W 000OIIEHHE TOJYYEHHBIX
JTAHHBIX, (OPMYJIMPOBAHUE BBIBOJOB, aHanu3upoBaHue). OdopmiieHue

IIPOCKTa Ha 6YM3)KHOM HOCHUTCJIC U B 3JICKTPOHHOM BHC.

5. Ilpe3eHTanus u 3a0MTa NPOEKTA.



MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHUE
3aHATHA TPOBOJNATCA B KaOWHETE, YKOMIUJICKTOBAHHOM METOJAMYECKUMH,
TUIAKTUYECKUMHA W TEXHUYECKUMH CpEACTBaAaMHM (KOMIIBIOTEPHBIM KOMILIEKC,

UHTEPAKTUBHAS JOCKa, JIAOOPATOPHOE XUMUIECKOE 000PYAOBaHUE).

CIIMCOK JIMTEPATYPHI

1. O6mras xumust. Yueonuk / [Tox pen. Jlynaesa C.®.. - M.: Academia, 2017. - 160 c.
2. O0mas 1 HeopraHwdeckas xuMus: yueOoHoe mocoobue / [lox pen. [enucora B.B.,
TamanoBa B.M.. - Pu//1; dDeHUKC, 2018. - 144 C.
3. Anmukuna, .b. OOmiass u HeopraHuuyeckass XUMHs. J1aO0OPaTOPHBIM MPAKTUKYM.:
VYyebnoe nocodbue st By3oB / M.b. Anmukuna, C.C. babkuna, JI.H. benoBa u ap. -
JIroGepiib: FOpaiir, 2016. - 477 C.
4. babkos, A.B. O0mas, HeopraHuyeckasi 1 OpraHudeckas XuMusi: Y4ueOHoe mocooue
/ A.B. baOkos. - M: MUA, 2015. - 568 C.
5. babkoB, A.B. Ob6mas, Heopranudeckasi 1 oprannyeckas xumusi / A.B. babkos. - M.:
MUA, 2016. - 568 C.
6. BonkoB, A. Xumusa: oOmiasi, Heopranuueckass u opranuueckas. [lomHbIl Kypc
noarotroBku K EI'9: 2150 tecToBbIX 3amanuii ¢ pemenusyu / A. Bonkos. - M.: OMera-
JI, 2017. - 304 C.
7. BonkoB, A. Xumusa: o0miasi, Heopranuueckas u opranuueckas. [lomHbIil Kypc
noarotroBku Kk EI'D: 2150 tecToBbIx 3amanuii ¢ pemenusmu / A. Bonkos. - M.: OMera-
JI, 2018. - 448 C.
8. Iapmmn, A, I1 OOmas u HeopraHu4ecKkass XMMHS B CXeMax, pUCyHKax, TaOiIuIax,
XUMHUUYECKUX peakuusx: Yueonoe nocooue / AIl INapmmn. - CII6.: [Turep, 2018. - 128
C.

9. I'muuka, H.JI. O6mas xumus: YueOHHK I akageMudeckoro 6akamaspuara / H.JI.
['nuHKa. - JIroOepibl: IOpaiir, 2016. - 729 C.
10. I'muuka, H.JI. O6mas xumust (m7s cro) / H.JL. T'muaka. - M.: KaoPyc, 2019. - 360

C.
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11. I'muaka, H.JI. O6mas xumusg B 2 4. Yacte 2: YueOHHMK IS aKageMHYCCKOTO
OakanmaBpumata / H.JI. T'muaka. - JlwoOGeprusr: FOpawit, 2016. - 380 c.
12. I'muuka, H.JI. O6masa xumust B 2 4. Yacte 1: YueOHMK IS aKaIeMHYSCKOIO
OakanmaBpumata / H.JI. T'muaka. - JlwoOeprsr: FOpawit, 2016. - 364 c.
13. I'pubanoBa, O.B. OOmas u HeopraHudeckass XUMHUS: ONOPHBIE KOHCIEKTHI:

OTOPHBIE KOHCIIEKTHI, KOHTPOJIbHBIE U TecToBbIe 3a1anus / O.B. I'pubanosa. - Pu//l:

dDeHUKC, 2019. - 272 C.
14. I'pubanoBa, O.B. O6mas u Heopranuueckass xumus: yuedHoe nocooue / O.B.
['pubanoBa. - Pu//1: denuke, 2019. - 416 C.
15. lynaeB, C.®. O6masa xumus: Yueonuk / C.®. Jlynaes. - M.: Akagemus, 2018. -
160 C.

16. EpmoB, FO.A. OOmas xumus. buodpusmueckas xumusa. XuMusi OUOTE€HHBIX
anemeHnToB: YueOnuk / FO.A. Epmos, B.A. IlonkoB, A.C. bepnsaun. - JlroOepiibr:
FOpaitr, 2015. - 560 C.
17. Epmos, FO.A. O6mas xumusa. Ouodusmyeckas XUMHS. XUMHUS OHOTE€HHBIX
aneMeHToB: YueOHuk s By30B / FO.A. Epmos, B.A. IlonkoB, A.C. bepmsaa. -
JIroGepib: IOpaiir, 2016. - 562 C.
18. Kapanetpsnu, M.X. OOmas u Heopranudeckas xumus: YueOHuk / M.X.
Kapanerpssa, C.WU. [Hpakun. - M.: KJ Jlub6pokom, 2015. - 592 c.
19. Kapanetresauu, M. X. O6mas u neoprannueckas xumus / M.X. Kapanerssnu, C. 1.
HpakuH. - M.: Jlenan, 2018. - 600 C.
20. JlmrtBuuoBa, T.H. OOmasg xumug: 3amauyd ¢ MEIUKO-OMOIOrMYECKOMH
HarnpaBieHHHocTbto / T.H. JlutBunoBa. - Pu/Il: ®enukc, 2016. - 176 c.
21. HapaeB, B.H. Oo6mas xumusa: YuebHoe mocodume / B.H. Hapaes, E.A.
Anekcangpoa, T.b. IlaxomoBa. - CII6.: Jlams, 2018. - 164 c.
22. Pocun, 1.B. Ob6mas u Heoprannyeckast XuMus B 3 T. T.1. oOmrast xumusi: Y4eOHUK
U1 akagemuaeckoro oakamaspuata / M.B. Pocun, JI.JI. Tomuna. - JIroGepiisl: FOpaiit,
2016. - 426 C.
23. Pocun, N.B. OO6mast u HeopraHnwdeckas Xumus B 3 T. T.2. xumus s-, d- u f-

AJIEMEHTOB: Y4eOHUK I akajgemudeckoro oakanaspuata/ M.B. Pocun, JI.JI. Tomuna.
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- JTroOepibr: FOpaiir, 2016. - 492 C.
24. Pocun, U.B. O0masa u HeopraHuveckass XuMus B 3 T. T.3. XUMUS P-3JI€MEHTOB:
YueOHnuk mia akagemuueckoro OakamaBpuata / W.B. Pocun, JI.JI. TomuHna. -
JIroGeprrsr: FOpaiir, 2016. - 436 C.
25. Pocun, M.B. O0mias u HeopraHuyeckas XMMHUs. COBPEMEHHBIN Kypc: YueOHoe
nocobue ansa 6akanaspoB / U.B. Pocun, JI.JI. Tomuna. - JIroGepist: FOpaiit, 2016. -
1338 C.
26. CyBopoB, A.B. O6mas u HeopraHudeckas XuMusi B 2 T. ToM 1: Y4eOHMK 1JIs
akanemudeckoro OakanaBpuara / A.B. CyopoB, A.b. Hukonbckuii. - JlroOepiibr:
FOpaiir, 2016. - 292 C.
27. CyBopoB, A.B. O6mas u HeopraHudeckas XuMusi B 2 T. TOM 2: YUeOHHUK IS
akanemudeckoro OakanaBpuara / A.B. CyBopoB, A.b. Hukonbckuii. - JlroOepiibr:
FOpaitr, 2016. - 315 C.
28. CyBopoB, A.B. OOmas u Heopranudeckas XuMus B 2 T: YUYeOHUK A
akanemudeckoro OakanaBpuara / A.B. CyopoB, A.b. Hukonbckuii. - JlroOepiibr:
IOpaiir, 2016. - 607 C.
29. Tynukun, E.W. O6mas nedprexumusi: Yuednoe nocooue / E.W. Tynukun. - CII6.:
Jlanp, 2019. - 320 C.
30. ®penkenb, E.H. Camoyuurens mo xumuu: obmas xumusi: 2 ypoeHb / E.H.
dpenkernb. - Pu/l: denukc, 2017. - 255 C.
31. ®penkens, E.H. O6mas xumus. Camoyuuntesnsb. IhHEeKTuBHAS METOAMKA, KOTOpas
MOMOKET CIaTh dK3aMeHbI U MoHATh Xumuto / E.H. ®penkens. - M.: ACT, 2017. - 672
C.

32. ®penkens, E.H. Camoyunrtens mo xumuu, uiu [locobue miis Tex, KTo yKe HEMHOTO
3HAET M XOYET y3HaTh OosbIe: obmas xumus: 2 yposeHb / E.H. ®penkens. - Pu//l;
deHuKC, 2016. - 200 C.
33. ®penkenp, E.H. O6mas xumus. Camoyunrtesnsb. I PexkTuBHASI METOIUKA, KOTOPAS
MOMOKET C/IaTh IK3aMeHbI U oHATh Xumuto / E.H. ®penkens. - M.: ACT, 2017. - 320

C.
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Kanposoe o0ecnneuenne nporpaMmmsl
[Iporpamma peanu3yercss IeIaroroM JIOMOJHUTENBHOrO  0Opa3oBaHu,
UMEIOIINM PO ecCHOHAIbHOE 00pa30BaHKe B 00J1aCTH, COOTBETCTBYIOLIECH POIITIO

IPOrPaMMBbI, U IOCTOSTHHO MOBBILIAIONINM YPOBEHb MPO(ECCHOHATFHOTO MaCTEPCTBA.
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