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1. HEJb ¥ 3AJTAYM OCBOEHUSI TUCLUAILIMHBI
Less npenogaBaHus AUCHHUILIUHBI
@OopMUPOBAHUE Y CTYAEHTOB CUCTEMBI 3HAHUH, TPAKTUYECKUX HABBIKOB U YMEHUH B
00J1aCTH IEMOHCTPALIMOHHOIO IIKOJIBHOI'O 3KCIIEPUMEHTA 10 BCEMY KypCy LIKOJBHON IPOrpaMMBl
HEOPraHWYECKON U OPraHU4eCKON XUMUH.

3agaum M3ydYeHus JUCUMIIIHHBI

1. CdopmupoBaTh ymMeHHE MPAaBUIBHO OPTaHU30BBIBATH U IPOBOIUTH JEMOHCTPAIMOHHBIN
HKCHEPUMEHT, IPEAYCMOTPEHHBIHN IIKOJIBHOW IPOrpaMMOi 110 XUMHH;

2. BripaboTath y CTyIE€HTOB MPaBUIIbHBIE HABBIKH O0pAICHUS C TAOOPaTOPHBIM
000pyJOBaHUEM U XUMUYECKUMHU PEAKTUBAMU;

3. IloaroToBUTH K yMEJIOMY HPUTOTOBICHHUIO PEAKTUBOB, COOpKE MPHOOPOB, HEOOXOAUMBIX
IUISL IOJTOTOBKU K YPOKaM;

4. TloAroToBHUTbH K CAMOCTOSATEJIEHOM OpraHU3allui JEMOHCTPALIMOHHOTO XUMUYECKOTO
HKCIEPUMEHTA C YIETOM UMEIOIIETroCsl 000pyIOBaHMS U XUMHUYECKUX PEAaKTHBOB B
HIKOJIbHOM XUMHUYECKOH J1abopaTopuu;

5. Tloxa3aTh BOZMOKHOCTB HCIIOJIb30BAHMSI aTbTEPHATUBHBIX CITIOCOOOB
HKCHEPUMEHTUPOBAHUS C IPUMEHEHUEM COBPEMEHHBIX CUCTEM U TEXHOJIOTUU
OpraHu3aly 3aHATUN;

6. Pa3BuTh MacTepcTBO rPaMOTHOI'O UCHOJIB30BAHUS PA3IUYHbIE JEMOHCTPALIMOHHbIE
OTIBITHI IIPH W3YYEHHUH BEUIECTB M UX CBOMCTB B 00II€00pa30BaTEIbHOM MIKOJIE.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI
Hucuunuua b1.B.02.71B.02.02 «JleMOHCTpallMOHHBIE OMNBITHI B XUMHUW» SIBISETCS YaCThIO
yueOHOro miaHa no HampasieHuto noAarotosku 44.03.05 Ilenarornueckoe oOpa3zoBaHue (¢ IByMs
npodunsiMu MOATrOTOBKH), mnpodunn «buomorus u xumus». JlucnumuivHa peanusyercs Ha
(dakyJIbTeTe €CTECTBEHHBIX HAYK, MATEMAaTUKN W MHPOPMATUKU Kadeapoil eCTECTBEHHBIX HAYK U U
bu3NKO-MaTeMaTUUECKOTO 00pa3oBaHus. JlaHHAs MUCIUIUIMHA JIOTUYHO CBSi3aHA C OCBOEHUEM
METO/IMKH MPETNOIaBaHUs M XUMHUYECKUMU JUCITUTUTHHAMM.
JleMOHCTpallMOHHBIA XUMHUECKUN IKCIIEPUMEHT - 3P PEKTUBHOE CPEICTBO HATTISITHOCTH B
MPENoIaBaHN N XUMUH
JuctunnuHa «JleMOHCTpallMOHHBIE OMBITHl B XMUMHUW» MPH3BaHa OOECHEUYUTh MOJTOTOBKY
CTYJICHTOB K paboTe B Ka4eCTBE YUUTENsI XUMUU B 00II€00pa30BaTEIbHBIX YU€OHBIX 3aBEACHUSIX B
KJIaccax C YriyOJeHHBIM U3YYeHHEM XUMUH.

3. PE3YJbTATHI OCBOEHUS JUCHUITJINHBI
[Iporiecc m3ydeHUs: TUCHUILIMHBI HANpaBjiieH Ha (GOPMHUPOBAHME U PA3BUTHE CIEAYIOIINX
KOMIIETEHIINN:



YKI1. Cnocoben
OCYIIECTBIISATH TTOKCK,
KPUTHYCCKHI aHAIIN3
U CHUHTE3
uHpopmanuu,
PUMCHSITh
CHCTEMHBIN TIOIXOT
JUTSL PEIICHUS
MIOCTABJICHHBIX 3314

MNVYK 1.1. 3HaeT 0OCHOBHBIE HICTOUHHUKH U METOMEI [TIOUCKA
uHOopMaIui, HeOOXOIUMOM ISl pEICHNUs TOCTABICHHBIX 3a]1a4

NYK 1.2. YMmeer ocymecTBIsATh TOUCK HHOOPMAIIHH JIJIs
pelIeHus TOCTaBJICHHBIX 3a/1a4, IPUMEHSATh METObI
KPUTHYECKOTO aHaJIN3a U CUHTE3a MHPOpPMaLIUU

NYK 1.3. I'paMOTHO, TOTHYHO, apTYMEHTHPOBAHHO (hOPMHUPYET
COOCTBEHHBIC CYXJICHUS M OIICHKH, OTIMYAET (DaKThl OT MHEHHIA,
WHTEPIIPETAINNA U OLICHOK; TPUMEHSET METOIbI CHCTEMHOTO
I0JTX0/1a JIJIsl PEIICHUS TIOCTABJICHHBIX 33124

OIIK-8. CnocoGen
OCYILECTBIISATh
[€1aroru4ecKyIo
NeSITeIbHOCTh Ha
OCHOBE CIEL[UAJIbHBIX
Hay4YHBIX 3HAHUI

HOIIK 8.1. 3HaeT ucTopuio, TEOPUI0, 3aKOHOMEPHOCTH U
NPUHIXIBI TTOCTPOCHUS U (PYHKIIMOHUPOBAHUS
00pa3oBaTeIbHOrO MPOLECCa, POIb U MECTO 00pa30BaHUs B
YKM3HHU YEJIOBEKa M 00IIeCTBa

NOIIK 8.2. YMmeer ucnosp30BaTb COBPEMEHHbIE HAYYHBIE 3HAHUS
IICUXOJIOTO-T1€/1arOrM4eCcKOro 1 MpeMeTHOro (IpoQHILHOIO0)
coziep KaHus sl OpraHu3auy y9eOHOW 1 BHEY4eOHOM
JeSITebHOCTH B CUCTEME OCHOBHOT'O U JIONIOJIHUTEIBHOTO
00pa3zoBaHus IeTEH

NOIIK 8.3. IloarorosieH K NPUMEHEHHUIO CIIEUAIbHBIX
HAYYHBIX 3HAHU JUIS OCYIIECTBIICHHUS MEAaroruuecKoi
JIeATEeTLHOCTH (TIPOEKTHOM, yueOHO-HCCIIeI0BATEIIbCKOM,
UTPOBOM, Xy10)KECTBEHHO-3CTETUUECKOH, PU3KYIBTYPHOIA,
JIOCYTOBOM U JIp.) C y4€TOM BO3MOXKHOCTEH 00pa3oBaTeIbHOM
OpraHHu3aIii, MEeCTa KUTEIbCTBA U HCTOPUKO-KYIBTYPHOTO
CcBO€OOpa3usl peruoHa

I1K-3 — ciocoben
PUMEHSTh
NPEIMETHBIC 3HAHUS
pU peaTn3aiuu
00pa3oBaTeNbHOTO
mporecca

3.1. 3HaeT 3aKOHOMEPHOCTH, IPUHLHUIIBI 1 YPOBHHU
(dhopMHUpOBaHUSA U peATU3allUU COEPKAHUs 00pa30BaHMUS;
CTPYKTYPY, COCTaB U AUJAKTUUECKUE €TUHULIBI COACPKAHUS
IITKOJIbHBIX MPEAMETOB: ...

3.2. YMeeT ocyLeCcTBIATh OTOOP y4eOHOTO COEepIKaHUS JUIs
peanu3ainy B pa3iMuHbIX popmMax 0OydeHHsI B COOTBETCTBUU C
JUIAaKTUYECKUMU 1IeNIIMU U BO3PACTHBIMU OCOOCHHOCTSIMU
00y4armmxcs

3.3. Bnageer nmpeMeTHBIM COIEp)KaHUEM; YMEHUSIMHU 0TOOpa
BapUaTHBHOTO COJEPIKAHUS C YUETOM B3aMOCBSI3H YPOUHOU 1
BHEYPOUHOH (opM 00yUeHHsI

ITK-6 Cniocoben
OpPUEHTUPOBATHCS B
BOIIPOCAaX OMOJIOTHH U
XUMHH Ha
COBPEMEHHOM YpPOBHE
pa3BUTHUS HAYUHBIX
HallpaBJICHUH B
JTAHHBIX 00JIACTAX

UIIK 6.1. 3naer:

o011He MOHATHUS, TEOPUH, TIPABUIIA, 3aKOHBI, 3aKOHOMEPHOCTH
MPEAMCETHBIX oOracreii Onoorusa u XUMH, 3aKOHOMEPHOCTHU
pa3BUTHS OPTraHUYECKOTO MUPA;

OCHOBHBIC TPUHIOUIIBI TEXHOJIOTHYCCKUX IMPOLIECCOB XUMHNYCCKHUX
MIPOU3BOACTB U CITIOCOOEH HUCIIOJIb30BaTh MOTYYCHHBIE 3HAHUS B
poQeCCHOHATBHON IeITeTbHOCTH

HIIK 6.2. Ymeer:

OOBSACHITh XUMHUECKUE OCHOBBI OMOJIOTHYECKUX TIPOIECCOB U
bu3HONIOTHYECKHUE MEXaHU3MBI pa0OThI Pa3IMYHBIX CUCTEM U
OpraHOB PACTCHHH, )KUBOTHBIX U YEJIOBEKA; OPUEHTHUPOBATHCS B
BOMPOCax OMOXUMHUYECKOTO €IMHCTBA OPTAaHUYECKOTO MUPA.

UIIK 6.3. Bnangeer:

KJIACCMYECKUMH M COBPEMEHHBIMHU METOJIaMU M METOINYECKUMU
MIpHEeMaMU OPTaHW3AIUHN U ITPOBEICHUS JIAOOPATOPHBIX,
3KcnepH15€HTanLme Y TIOJIEBBIX UCCIIEOBAHUIN B IPEIMETHBIX
00nacTaxX OMOJIOTUS U XUMHUS.




B pe3yabTare 0CBOCHUSI AMCUMILIMHBI CTYICHT A0JIKEH 3HATh!

— OCHOBHBIC BHUIbI HHCTPYKTa)Keﬁ, HCIIOJIb3YCMbIX B IIIKOJIBHOM KaOHHETE XHUMHH,

— OCHOBHBIC TIIpaBHJia TCXHHUKH 0€e301acHOCTH Ipu pa60Te CO IIIKOJBbHBIM XHMHWYCCKHUM
O60pyI[0BaHI/IeM " pCaKTUBaMH; COCTaB MGI[HHHHCKOﬁ allTeYKH B KaOMHETE XUMHUH

— KJIaccU(UKAIUIO U Ha3HAYCHHE XUMHUYECKOW MOCYIbl M 000PYAOBAaHUS ST XMUMUYECKOTO
3KCHEPUMEHTA;

—  YCTpPOMCTBO 7a0OpaTOPHOTO MITaTHBA, CIHUPTOBKU, NPUOOPOB (razoMeTpa, ammapara
Kunma, npuGopoB ajs MOIydeHHs ra30B), IPUHIUIIOB UX IEHCTBUS;

— 0a3oBble J1a0OpaTOpHBIC OIMEpaliii M OCHOBHON XMMHYECKHN JIEMOHCTPAI[MOHHBII
SKCHEPUMEHT, MPEYCMOTPEHHBIN MIKOJIBHON IPOrPAMMON;

—  TpeOoBaHUsl, IPENBABISAEMbBIE K JEMOHCTPALIUOHHOMY 3KCIIEPUMEHTY;

— COBPEMEHHBIE CHCTEMbl M TEXHOJOTMM OpPraHU3alMM 3aHATUH C MCIOJb30BaHUEM
JIEMOHCTPALMOHHOT'O XUMHYECKOTO SKCIIEPUMEHTA.

yYMeThb.

— oOparmarbcs ¢ JIabopaTOPHBIM 000PYIOBAHUEM U XUMHUYECKUMHU PEAKTHBAMH,

— TOTOBUTh PEaKTUBBI U 000PyI0BaHHE, COOUPATh NMPHUOOPHI, HEOOXOIUMBIE JIS
IIOATOTOBKHU K YpOKam;

—  IUJIaHMPOBAaTh IPOBEIEHUE XUMHUYECKOIO JKCIIEPUMEHTA; NPUMEHSITh COBPEMEHHBIC
CUCTEMBl M TEXHOJOTMM OpraHU3allMM 3aHATHH C I[PUMEHEHHEM JEMOHCTPALIMOHHOIO
XUMHYECKOIO IKCIIEPUMEHTA;

— TIpPaMOTHO HCIOJIB30BaTh PA3JIMYHBIE CIIOCOOBI OPraHU3allUd XUMHYECKHUX OIBITOB C
y4€TOM MMeEIoLIErocst 000py10BaHUs U PEaKTUBOB B IIKOJIbHON XUMHUYECKON J1abopaTopuu;

— TNPEeABUAETb Pe3yJIbTaThl XMMUYECKOIO SKCIIEPUMEHTA, OBbITh TOTOBBIM K pa3peIICHUIO
HENPEIBUICHHBIX CUTYALHi;

BJIA/IETh.

- 3HAHUSAMU O POJIM JEMOHCTPALIMOHHOTO XMMHUYECKOIO 3KCIIEPUMEHTA, UCII0JIb3YEMOTO MpU
00y4YeHHH XMMUU IIKOJIBHUKOB, B (GOPMUPOBAHUH U PA3BUTHH 3HAHUHN U YMEHUH Yy yJalIHXCs

4. CTPYKTYPA U COAEP) KAHUE JUCIUAITJIMHBbI

4.1. O0beM JUCHUIIMHBI U BUbl KOHTAKTHON U CAMOCTOATEJIBHOMH padoThI
OO0mast TpyI0eMKOCTh JUCIHUILIMHBI COCTaBsAeT 6 3a4. enl. (216 yacoB), UX pacmpe/eneHue
10 BHJ1aM padoT npejacTaBieHo B Tadbmauie Ne 1.
Tabmuma Ne 1
Pacnpenesienue Tpy10eMKOCTH JMCHUILIMHBI 110 BUAaM padoT

dopma o0yueHus
Bun pabotsr OuHas
X cemecTp

O01ast TPyA0eMKOCTh TUCUUIUIMHBL 10 YIeOHOMY IIaHy 216
KonTakTHasi paboTa, B TOM YHCIIE! 76
Jleximn 20
JlaGopaTopHbie pabOTHI 36
[IpakTnueckue paboThI 20
CamocTrosiTeqbHast paboTa, B TOM YHCIIE: 113
W3ydeHune TeopeTnyeckoro Kypca 73
[ToaroToBKa K BBICTYILICHHUIO C JOKJIAIOM 20
CaMoIToATO0TOBKA K TEKYIIEeMY KOHTPOJIIO 3HAHUI 20
BrinonHeHne KOHTPOJIbHON paboThI -

[ToaroTroBka K 9K3aMeHY, cada dK3aMeHa 27




4.2. Conep:xaHue U TeMATHYeCKOE MJIAHUPOBAHME JUCHMILIIMHbBI
TemaTHuecKui IJ1aH JUCIUIIINHBI

Bcer KoHrakTHas pabora Cawm. DOpMBI TEKYIIETO
HaumenoBanue pa3aenon 0 Jlexuu | JIaGop. | IIpakr. | pabota KOHTPOJIA
U TeM JUCIUIUTHHBI 4acoB u pabot | pabora yCIIEBAEMOCTHU
bl
V kype, X cemecmp
Tema 1. Beenenue. LlIkoapHbII 11 1 - 2 8 CobecenoBanue.
XUMHUYCCKUN IKCTICPUMEHT
Tewma 2. IIpocTrle BemecTBa. 19 1 - 4 14 CobecenoBanue.
Cwmecn.
Tema 3. Knaccudukarnus, 20 2 - 4 14 CobecenoBanue.
HOMEHKJIATypa ¥ XUMHUECKUE
CBOMCTBa HEOPTAHUYECKUX
COEJIMHEHMUII.
Tema 4. JlucriepcHbIe CHCTEMBI. 24 2 4 2 16 CobecenoBanue.
PactBopsI. Hoxnan
Tema 5. OxucnuTensHO- 25 2 6 2 15 CobecenoBanue.
BOCCTaHOBUTEIILHBIC PEAKIIUU Jlokaj, oT4eT 1o
(OBP) nabopaTopHbIM
paboTtam u
3aJJaHUsIM.
Tema 6. Kunernka u cCKOpocTh 26 4 6 2 14 CobecenoBanue.
XUMHYCCKOMN PeaKIuu. Jlokiaz, oT4eT 1o
XuMHUUYECKOE pAaBHOBECHE n1abopaTopHBIM
pabotam u
3aJITaHUSIM.
Tema 7. Kmaccudukarus, 34 4 12 2 16 CobecenoBaHue,
HOMEHKJIATypa U XUMHUECKHE JIOKJIaJl, OTYeT TIO
CBOMCTBA OPraHUYCCKUX 71a00PaTOPHBIM
COCIMHEHHH. paboram u
3aJJaHUSIM.
Tema 8. KauecTBeHHbIE peakuu B 30 4 8 2 16 CobeceoBanue,
OPraHUYeCKON U HEOPTraHUUECKON JOKJaJl,, OTYET IIO
XUMUH. 1ab0paTOPHBIM
pabortam u
3aJIaHUsM.
IToaroToBka K SK3aMeHy 27
BCETI'O: 216 20 36 20 113

4.3. COIEPY)KAHUE PA3JIEJIOB (TEM) JMCLUMILINHBI

TEMA 1. BBEJIEHME. IIKOJbHBIA XUMAYECKHW YKCIIEPUMEHT (3 uaca)

Jexkyusn (1 uac)

®opmbl Opraiuzanuy yaeOHoro rnpoiecca B 1mkoje. O0s13aTebHbI MUHUMYM COJIEpKaHuUs
OCHOBHBIX  00pa3oBaTeNbHBIX  IMPOrPaMM. IIkonapHBIA ~ XUMHUYECKMH  SKCIIEPHMEHT.
JIeMOHCTpallMOHHBIM XUMHUYECKHM S3KCHepUMEHT - S(QQPEKTUBHOE CpPEACTBO HAIJITHOCTH B
NpEenoJIaBaHUuM XUMHHM. MeToJMKa NpOBEIEeHUS JAEMOHCTPALMOHHBIX OIBITOB, Ja0OPATOPHBIX U
MPAKTUYECKUX 3aHATUN. XUMUYECKUN IKCIIEPUMEHT BO BHEKJIACCHOM U MPOIEeBTUUECKON padoTe.
Ilpakmuueckasa paboma (2 uaca)

TexHuka 0e30macHOCTH, MpaBUjla XpaHEHUs PEaKTUBOB, MpaBuUiia pabOThI C 1aOOPaTOPHBIM
000pyI0BaHUEM U XMMUYEeCKUMU peakTuBamiu. [locyna. Buasl crexia.
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TEMA 2. IPOCTBIE BEHIECTBA. CMECHM. (5 yacos)
Jexkyus (1 uac)

[Ipocteie BemiecTBa. Metaymiel U HeMeTauibl. CrocoObl pasnueneHus cmeced. Xumus
BOJOposa. XHWMHS Yriaepona W KpeMHHs. XuMus azora u Qocdopa. Xumus cepbl. XUMHUs
rajoreHoB. XMMHUYECKHUE CBOWCTBA METAJIJIOB
Ilpakmuueckasa paooma (4 uaca)

CobecenoBanue no nfaHHOM Teme. OnbIThl, JEMOHCTPUPYIOIINE CBOMCTBA MPOCTHIX BEIIECTB
U COCIMHECHUM.

TEMA 3. KJIACCU®UKAIIUSA, HOMEHKJIATYPA U XUMHUYECKHUE CBOHCTBA
HEOPTAHUYECKHWX COEJJAHEHMH (6 uacos)
Jekuyus (2 uaca)

Knaccuukanuss m HOMEHKJIATypa HEOPTaHUYECKUX coeauHeHuH. OKCHIbI, KHCIIOTHI,
OCHOBaHHUS U COJU. XMMHUYECKHME CBOMCTBA. |'eHeTHUecKas CBs3b MEX]Y KlacCaMu COEIWHEHMM.
KomnuiekcHble coeauHeHus. OMNbIThL, JIEMOHCTPUPYIOLIUE CIOCOOBI MOJYYEHUS U XUMUYECKUE
CBOICTBa BEIIECTB: OCHOBHBIX M aM(OTEPHBIX OKCHUIOB M THUIAPOKCUIOB; KHUCIBIX, OCHOBHBIX W
CpPEIHUX COJIEH; KHUCIOTHBIX OKCHIOB U KHUCJIOT. VHIMKATOpbl M ONBITBI € pPa3IUYHBIMU
WHIUKATOpaMHu.

Ilpakmuueckasa paooma (4 uaca)

Meroanka mpoBeAEHHS ONBITOB. BKiItOUEeHNE JEMOHCTPALIMOHHBIX OIBITOB 110 JAHHOUN TeMe
B [IOYPOYHOE IUIAHUPOBAHHUE.

TEMA 4. JUCIHHEPCHBIE CUCTEMBI. PACTBOPHBI (8 uacos)
Jexkyus (2 uaca)

CrocoObl  BbIpaXEHHs]  KOHLIEHTpAllUd  pacTBOpoB.  PacTBopuMOCTh,  MOJsIpHas
KOHLEeHTpauus. Pacuersl, CBA3aHHbIE CO CTENEHbIO U KOHCTAHTOW auccouuanuu. [Ipurorosnenue
pacTBOpPOB  33JaHHOM  KOHIEHTpauuu. Peakuuu HWOHHOrO oOMeHa. DJIEKTPOIUTHYECKAs
nuccounanusd. KonmnuecTBeHHbI COCTaB pacTBOPOB. JucniepcHble CUCTEMBI. PacTBOPUMOCTD ra3oB
B KUJKOCTH.

Jlabopamopuasa paboma (4 uaca)

OnbITHI 10 IPUTOTOBJIEHHE PACTBOPA 33JaHHOM KOHLEHTPALNN KOJUIOUIHBIX PAaCTBOPOB, IO
PacTBOPUMOCTD ra30B B )KUJIKOCTSIX U PACTBOPUMOCTH TBEP/IbIX BEIIECTB.

Ilpakmuueckan paboma (2 uaca)

MecTo ONBITOB B HIKOJBHOM Kypce XHWMHUH, METOJMKAa HMX MpoBeAeHusd. Meronuka
IIPOBEJEHUS YPOKA C UCIIOJIB30BaHUEM JIEMOHCTPALIMOHHOIO DKCIIEPUMEHTA 110 XUMHH.

TEMA 5. OKUCJIUTEJBbHO-BOCCTAHOBUTEJIBHBIE PEAKIIUU (OBP) (10 yacoB)
Jekyusa (2 uaca)

OBP B Heoprannueckoi 1 OpraHn4ecKol XUMHUH. DIEKTPOXUMUYECKHUI s HATIPSKEHUH.
DNEKTPOIN3 PACTBOPOB U PacCIUIaBOB. B3auMoaeCTBUE KUCIIOT C METaJLIaMU M HEMETaJJIaMU.
PaznuuHble METOAMKHM TPOBEACHMS OIMBITOB C MAapraHIIOBOKHUCIBIM KalueM. MeXMOJeKyIsipHbIe
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE peakini BryTpuMonekymnsipasie OBP.

Jlabopamopuasa paboma (6 uacoe)

TexHnKa 1 METOUKA BBINOIHEHHS IEMOHCTPALIMOHHOIO XUMUYECKOTO SKCIIEPUMEHTA,
neMmoHcTpupyromero OBP.
Ilpakmuueckasa paboma (2 uaca)

MonenupoBanue pparMeHTOB YPOKOB C BKIIOUEHHEM XMMHUYECKOT0 IKCIIEPUMEHTA.

TEMA 6. KHHETUKA U CKOPOCTh XUMHUYECKOM PEAKIITUU. XUMHUYECKOE
PABHOBECHE (12 yacoB)
Jexkyus (4 uaca)

3aKOHOMEPHOCTH TMPOTEKaHUSI XHUMHUYECKUX peakuuid. TemnoBele 3G (EKTHl peakiuii.
XuMuyeckass KuHeTHKa. CKOpOCTh XMMHYECKON pEeakliy, 3aBUCUMOCTb CKOPOCTH OT Pa3IMYHBIX
¢dakropoB. Karamuzaropel. OOpartuMble U HeoOpaTHMble peakUuu. XHUMHUYECKOE DPaBHOBECHE.
VYcenosus ero cMmemenus. [Ipunnun Jle - Ilarense.
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Jlabopamopuasa paboma (6 uacoe)

JIeMOHCTpallMOHHBIC OIBITHI, WLTIOCTPUPYIOIIHNE HEOOPATUMOCTh XHMHUYECKUX PEaKIIHi,
CMeIlleHHEe XMMHYECKOTO paBHOBECHS IIPU U3MEHEHHE BHEIIHUX YCIOBHM MPOTEKAHUS PEAKIUU.
Ilpakmuueckasa padoma (2 uaca)oo

MonenupoBanue pparMeHTOB YPOKOB C BKIFOUEHHEM XUMHUYECKOTO SKCIIEPUMEHTA.

TEMA 7. KJIACCH®UKAIIUS, HOMEHKJIATYPA U XUMHWYECKHE CBOVCTBA
OPTAHMYECKHWX COEJIJMHEHMM (18 uacos)
Jexkyusn (4 uaca)

Krnaccudukanus opraHuuecKux COeMHEHU, HOMEHKIIaTypa. ['eHeThuueckas CBI3b MEXIy
KJIacCaM¥ OPraHMYECKUX COSAMHEHUH. XMMHUECKUE CBOMCTBA OpraHNuecKux coenquHeHnii. Hedrs.
benku u JIHK. MecTo onbITOB B IKOJBHOM KYpPC€ XUMUH, METOJIMKA UX MTPOBEICHHUS.
Jlabopamopuasa paboma (12 uacos)

JIeMOHCTpallMOHHBIE  OMBITHI, 0 TOJYYEHHUIO TIpelieibHble U  HENpeAeNbHBIC
YTJIEBOJOPOAOB, IEMOHCTPAIIMU CBOMCTB apOMAaTUUECKHUX YTIIEBOAOPOI0OB, CIIUPTOB,
aJbJIETUIOB, KUCIIOT, CIIOKHBIX 3(UPOB, )KUPOB, AMUHOKHUCIIOT, OEIKOB.

Ilpakmuueckasa paboma (2 uaca)

BxiroueHne OMBITOB MO JaHHOW TeMe B MOYpOYHOEe IUIaHHpoBaHHE. MopaenupoBaHue
(parMeHTOB YPOKOB C BKIIFOUCHUEM XUMHUYECKOT0 SKCIIEPUMEHTA.

TEMA 8. KAYECTBEHHBIE PEAKIIUM B OPTAHUYECKOW U HEOPTAHUYECKOM
XUMMUMUA (14 gyacoB)
Jekyusa (4 uaca)

KauectBennnie peakiuu. KauectBeHHbli ananu3. OmnpejeneHre KaTHOHOB W AHMOHOB.
Jlabopamopnasa paboma (8 wacoe) J|eMOHCTPAIMOHHBIE OMBITHI, CBSI3AHHBIE C KAYECTBEHHBIMU
peakIusIMy B HEOPTaHUUECKOW U OpraHUYecKor XUMUHU. TexHuKa MpOoBEIEeHUS OIBITOB.
Ilpakmuueckan paboma (2 yaca)

MecTo 1aHHBIX OMBITOB B MporpamMmax 1Mo XMMUU. BKIIIOUeHHE OIBITOB MO JaHHON TeMme B
MOypo4yHOe IIaHupoBaHue. MojenupoBanue (parMeHTOB YPOKOB C BKIIOYEHHEM XHMHUYECKOTO
HKCIIEPUMEHTA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B xoze ocBoeHUs TUCIUIITUHBI IPU TPOBEACHUH ayTUTOPHBIX 3aHATUIA UCTIONB3YIOTCS
crenyromue o0pa3oBaTeNIbHbIE TEXHOJIOTHU: JISKIIUH (TPaTUIIMOHHAS JIEKIUS C BU3yalu3aluen,
npoOJeMHasl JIGKIMS C BU3YyalIM3allued — HCIOIb30BAHME AKTHBHBIX M HHTEPAKTHBHBIX (OpPM
MpoBeJIeHNS (KOMITBIOTEPHBIE TTPE3EHTAIINH ), TIPAKTHUKA (PETPOTYKTUBHBIE U UCCIIEIOBATEBCKIE
nabopaTopHbie pabOThI), AUCKYCCUU (IUATIOT), UCCIIeIOBaHNE (aHATN3 KOHKPETHBIX CUTYaIIUM).

[Ipn opraHuzalyu CaMOCTOSITENFHOM pPAaOOTHI 3aHATUN HCIONB3YIOTCS — CIEAYIOIINe
o0pa3oBaTesibHbIE TEXHOJOTUHU: UCCIIEeI0BaHUe (ITOATOTOBKA MUCbMEHHBIX aHAJIUTHUECKUX padoT),
aKTUBM3AIMs TBOpUYECTBA (MCIOJIb30BAHHE KOMMBIOTEPHBIX TEXHOJOTHH, WH(GOPMaIMOHHBIN
MOMCK), caMo0oOydeHHe (MHANBUAYaJIbHAS U TPYIINOBask CaMOCTOsITeNIbHAs padoTa).

6. YYHEBHO-METOANYECKOE OBECIIEYEHHUE
6.1 OPTAHU3ALIUA CAMOCTOSATEJBbHOMU PABOTHI CTYJIEHTOB

Tewmsl 3aHATHI KonnuecTBo yacos Copneprxanue caMocT. paboThI dopma
Bcero | Konra | Camo koHTpoussg CPC
KT. CTOSIT.
Tewma 1. Brenenue. 11 3 8 N3ydenne npaBuil TEXHUKH ®  O6cyxe
[ konpHBIH 0€301acHOCTH B HIKOJIBHOM e Ha
XUMHUYECKUN XMUMHUYECKOM KaOuHeTe (POopMBL,
CEMHHAPCKOM
9KCIIEPUMEHT METO/IbI, CPE/ICTBA). DO
CocTaBieHue ONOPHOTO KOHCIIEKTa
0 XUMHUYECKOI TI0CY/IE U ee ® Hupuun
Ha3HAYEHHIO. yaJIbHbIC




3aJlaHus
® [Iposepka
KOHCIICKTa
19 5 14 P
CocraBiieHrne KOHCIIEKTOB HANBHA
XHMHUYECKHUX OMBITOB COITIACHO YaJIbHBIC
JIaHA. 3aJlaHus,
MoaenupoBanue GpparMeHTOB HpE3CHTANH
Tewma 2. [IpocTeie AACTHP bp "
BemecTa. Cmecu YPOKOB, COACPaliX
: ’ JIEMOHCTPALMOHHBIN XuMudeckuii | ACMOHCTPAlln
OKCIIEPUMEHT. 1
TMoa6op BuneodparMenTos onpiTop | BAACODparme
B MHTEpHET-pECypcax HTOB OTIBITOB
20 6 14 CocraBiieHHE KOHCIIEKTOB
® HUunusung
Tema 3. XUMHAYECKHUX OTIBITOB COTIIACHO
yalbHbIC
Knaccuduxanms, TUIaHa.
MUChMEHHbBIE
HOMCHKJIATypa u MogenupoBanue GpparMeHTOB —
XHUMHYECKHE CBOIMCTBA YPOKOB, COJIePIKAIIUX
HEOPraHUYECKUX JEMOHCTPALMOHHBIH (B T. U. ® JIposenen
COECIMHEHUM. YYEHUYECKHI) XUMUYECKUI ue gparmenra
9KCIEPHUMEHT ypoka
Tema 4. lucnepcusie | 24 8 16 CocraBiieHre KOHCIIEKTOB ® Unmsux
cucTeMbl. PacTBOpBI. XMMHYECKUX OIBITOB COTJIACHO
yalbHbIC
TUIaHa.
MUChMEHHBIE
MonenupoBanre GpparMeHTOB
3aaHus
YPOKOB, COACPIKAIITIX
JEMOHCTPALMOHHBIH (B T. U. ® [Iposenen
YUECHUYECKHI) XUMHYECKHUN ne ¢pparMenra
9KCHICPUMEHT ypoka
Tema 5. 25 10 15 CocTaBieHre KOHCIIEKTOB
® HMunusun
OxucIuTEIHHO- XMUMHYECKUX OIBITOB COTJIACHO
yalbHbIe
BOCCTaHOBUTEIILHBIC IJIaHa.
MUCHbMEHHBIE
peaxuuu (OBP) CocTraBiieHHuE HHCTPYKIIUHU K S—
MPOBEICHHUIO IEMOHCTPAIUOHHOTO
OIBITA. ® [IpoBeneH
[TnanupoBaHue U COCTABIICHUE ne ¢pparMenra
Pa3BepHYTOrO TIaHA-KOHCIICKTA ypoka
YpOKa C MCIIOJIb30BAHUEM JIEM.
IKCIIEPUMEHTA.
Tema 6. Kuneruka u 26 12 14 CocTaBieHre KOHCIIEKTOB
. ® HMunusun
CKOPOCTh XUMUYECKOM XUMHUYECKHUX OTIBITOB COTIACHO
yalbHbIe
peakuuu. IJIaHa.
MUChMEHHbBIE
XUMHUYECKOE MoaenupoBanue pparMeHTOB
3aJIaHuUs
paBHOBecHe YPOKOB, COIEPIKAIITUX
JIEMOHCTPAITMOHHBIHA ® [Iposenen
(YyueHUIeCKUi) XUMHIECKHA ue (parmMeHra
OKCIIEPUMEHT. ypoka
BapuaTBHOCTH XUMUYECKOTO
9KCIIEPUMEHTA B IIKOJBbHBIX
porpaMmmax.
Tema 7. 34 18 16 CocraBiieHre KOHCIIEKTOB ® Unmsun
Knaccuduxkarus, XMMHYECKUX OIBITOB COTJIACHO yATBHE®
HOMEHKJIaTypa U IJ1aHa.
MMCbMEHHBIE

10




XUMHUUYECKHUE CBOICTBA
OpraHUYECKUX
COCIUHEHUH.

CocTaBiieHue UHCTPYKLINHU K
MPOBEJICHUIO MTPAKTUYECKOMN
paboThL

[ImanupoBaHue U cocTaBieHUE
Pa3BEPHYTOrO MJIaHA-KOHCIIEKTA
YPOKa C UCTIONb30BAHUEM JEM.
OKcrepuMeHTa.
MogenupoBanue GpparMeHTOB
YPOKOB, COAEPHKAIINX
JIEMOHCTPALIMOHHBIN
(Y4eHMUECKUIT) XUMHUECKHUI
SKCIIEPUMEHT.

3aaHUs

® Jlposenen
ne hparMeHra
ypoKa

Tewma 8.
KauecTBeHHEIC
peaxkuuu B
OpraHu4vecKom 1
HEOPraHUYECKOU
XHMHH.

30

14

16

CocraBiieHne KOHCIIEKTOB
XMMUYECKUX OTBITOB COTIACHO
IUIaHA.

CocTraBiieHue HHCTPYKLINHU K
IMPOBCACHUIO OIIBITOB.
[InanupoBaHue U COCTaBICHUE
Pa3BepHYTOrO IJIaHA-KOHCIIEKTa
ypoKa.

MonenupoBanne GpparMeHTOB
YPOKOB, COAE€PKaILUX
JIEMOHCTPALIMOHHBIN
(yueHH4yecKuil) XUMHUYECKUI
9KCIEPUMEHT.

® Hunusun
yaJIbHbIE
MMMCHEMEHHBIE
3aJaHUs

® JIpoBeneH
ue gparmeHra
ypoka

BCET'O:

216

76

113

6.2 Opranu3anusi TeKylero KOHTPOJIs U MPOMEKYTOUHOM aTTecTaluu
[TpoBepka ycBOeHUs KayecTBa 3HAHHM OCYIIIECTBIISIETCS B TCUEHHE BCETO BPEMEHH B
MMCbMEHHOU (popme (camocTosTeTbHBIE padO0ThI), TAKKE MOJITOTOBKA JOKJIAI0B, OOCYKICHUH
BOIIPOCOB, MPEAHA3HAYEHHBIX ISl IUATIOTOB, JUCKYCCHUH.

I[IpumepHas TeMaTHKA 10KJIA10B:

BOoOo~NoOh wWhE

el el
wnh e O

Bomnpocsl 1 3a1aHus 1JIS1 CAMOCTOAATEJIbLHON padoThl, B TOM YK CJIe TPYNIIOBOM
CAMOCTOSITE/ILHOM padoThI 00y4aroIuxcs:

11

I[CMOHCTpaIII/IOHHI)IG OIIBITHI B HeOpFaHquCKOﬁ XUMHHN

I[CMOHCTpaIII/IOHHBIG OIIBITHI B OpFaHI/I‘-Ie()KOI\/JI XUMHHN

N3o6perenue [I1I-25 JI.M. KupromuHbsim
JleMOHCTpallMOHHBIE ONBITHI B HIKOJBHBIX IpOrpaMMax
Y4yeHnuecknii XMMHUYECKUH SKCIIEPUMEHT B IIKOJIBHBIX IIpOrpaMmax
N3yueHre BOMpOCOB TEXHUKH 0€30MMaCHOCTH Ha YPOKaX XUMHUH
Opranuzanys XMMHYECKOT0 SKCIIEPUMEHTA

OCOo0EeHHOCTH XUMUYECKOT0 SKCIIEPUMEHTA B OPraHU4eCKON XUMHUU

Knaccnquaum{ XUMHUYCCKUX PCAKTHBOB

[lepBast MemuIIMHCKass MOMOIIIb B JabopaTopuu

Bxnag B.H. BepX0BCKOro B TEXHUKY U METOJIUKY ITPOBEIACHUS XUMUYECKOTO
JKCIIEpUMEHTA

HpI/IFOTOBHeHI/Ie PacCTBOPOB MJIA HIKOJIBHOTO XUMHUYCCKOI'0 SKCIICPUMEHTA

MeTtoauueckrie BO3MOXKHOCTH BUPTYaJIbHON XHMUYecKol JabopaTtopun




1. InanupoBanue i cocTaBnenne pa3BepPHYTOro MIAHA-KOHCIIEKTA YPOKA, HA KOTOPOM
IIPEyCMOTPEHO IPOBEACHUE XMMUUECKOI0 AKCIIEPUMEHTA T10 ONPEEIIEHHON TeME.

CocraBiieHHE KOHCIIEKTOB XMMHYCCKHX OILITOB COTJIACHO IIJIaHa.

g

XapaKTepI/ICTI/IKa XUMHYCCKHUX OIBITOB: UX MCCTO B IIPOrpaMMC IIKOJbHBIX KYpPCOB
xumun 8-11 KJIaCCOB, ONPCACIICHUE UX MMPUHAMTICKHOCTHU K AEMOHCTPAIMOHHOMY HJIN
YUYCHUYCCKOMY SKCIICPUMCHTY.

CocraBicHue KapTOTCKHU OIIBITOB IIO TCMaM HIKOJIBHOI'O KypCa XUMUHU
CocraBicHue I/IHCprKI_II/Iﬁ K OPOBCACHUIO JCMOHCTPAIIMOHHBIX OIIBITOB 11O TEMC.

BrlsiBeHME 1EMOHCTPAIIMOHHBIX OIBITOB B Kypce XUMUM 8-9 KJ1acCOB U IpaBUiIa
0€30I1aCHOCTH K HUM.

i

. BhIsBIICHUE IEMOHCTPAIIMOHHBIX OITBITOB B Kypce XxuMuu 10 Kiacca U mpaBuiia
0€30aCHOCTH K HIM.

BrlsiBeHNE 1eMOHCTPAIMOHHBIX OIBITOB B Kypce xuMuu 11 kinacca u npasuia
0€3011aCHOCTH K HUM.
Bormpocs! 1151 caMonpoBepKH, 1UajIoroB, 00CYXKJI€HUH, TUCKYCCHI, SKCIIEPTH3:

TexHHKa 0€30ITaCHOCTH MPU MPOBEICHUH XUMHYECKOT0 IKCIIEPUMEHTA (Ha IpuMepe
o0CyXJIeHUS CUTYyalluii, onuchiBatouX HapyieHus Th B xuMudeckux 1abopaTopusix).

Oxazanmne HepBOﬁ MEJMIMHCKOM ITOMOIIY B XUMHYECKUX J'Ia60paTOpI/IHX Ha IIpUMCpe
KOHKPCTHBIX CHTyaHHﬁ.

[TpoOneMHbIN XMMUYECKHH SKCIEPUMEHT, €r0 0COOEHHOCTH M UCIIOIb30BaHUE Ha
ypOKax XUMHH.

BupryanpHas xumuueckas 1a0opaTopusi: «3a» U «IIPOTHUBY €€ UCII0JIb30BAHMSL.
Hcnonp3oBanue Bu1eopparMeHTOB XUMUIECKUX OTBITOB HA YPOKaX XMMUHU.
B03M0XHOCTH HHTEPAKTUBHOM JTOCKH IIPU U3YYECHUU XUMUYECKUX PEAKIUH.

XUMHYECKUH HKCIIEPUMEHT B €CTECTBEHHOHAayYHOM Tpoduie odyuenus 10-11 kmaccos.

NGk W M

Hcnonp30BaHne Npe3eHTaluil Ha YPOKax C UCIIOJIb30BAaHUEM JIEMOHCTPAIMOHHOTO
HKCIIEPUMEHTHI..

HToroBas arrecranus

JucuunnuHa «J/leMOHCTpAallMOHHBIE OIBITBI B XUMHW» 3aBepliaeTrcs 3k3aMeHoM. Ha
OCHOBAHUU dK3aMEHa MPOBEPSETCS YCBOCHHUE TEOPETUUYECKOr0 MaTepuana U yMEHUE UCIIOIb30BaTh
IIOJIy4eHHbIE 3HAHUSA IpU IOATOTOBKE W BBIIOJHEHUM IIKOJBHOIO JE€MOHCTPALMOHHOIO
XUMHUYECKOI0 dKCIIepUMeEHTa.. K UTOroBo# aTTecTaliuu JOMYCKAKOTCs CTYAEHThI, UMEIOIINE JOITYCK
[0 WUTOraM CaMOCTOATEIbHBIX paboTaM M JPYTHX BHUAOB PAa0OT, MPEIYCMOTPEHHBIX TEKYIIeH
aTTecTaluen.

IIpuMepHBIH NepedYeHb BONPOCOB /ISl IK3aAMEHAa

Texnuka npogedeHuss ONbIMos (MPAKMu4ecKas 4acmy):

1. Pasnosxkenue ocHOBHOro kapboHaTa Meau (+2)

4. B3pbIB rpeMyueii cMecH.

Jlerkocts Bogopona.

[Tosryuenue Bonopoaa B I1I1I'-25 u ero noka3aTenbcTBoO.
BoccranoBurenbHble CBOMCTBA BOAOPOIA.

[Tosryuenue Kuciaopoaa v €ro A0Ka3aTellbCTBO.

. I'openwue B kucnopoxae pocdopa u cepsi.

10 ["'openue B kuciopoie HaTpusl.

© oo~ O
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11.T'openue B kucnopose xenesa.

12.Tlonyyenue yruekucioro raza 1 ero XMMHUUECKHE CBOICTBA.
13.Ilonyuenue coneii yroabHoi KMCIOTHL

14.Tlonyyenue HepacTBOPUMOIO OCHOBAHMS U €T0 JI0KA3aTENbCTBO.
15.Tlonyuenune amdpoTepHOro 0OCHOBaHMS U €ro JOKa3aTeIbCTBO.
16.B3anmMoielicTBHE KUCIOTHBIX OKCHJIOB C OCHOBAHHSIMH.
17.CgoiicTBa OCHOBHBIX OKCHIOB.

18.CBoiicTBa KUCIIOTHBIX OKCHIOB.

19.Tlonyyenne ammuaxa.

20.B3anmoeiicTBIEe aMMHaKa ¢ BOJOH M KUCIOTAMH.
21.CBoiicTBa cosnei a30THOM KHUCIIOTHI.

22.AmomMotepMus.

23.XuMHu4ecKre CBOMCTBA aTFOMUHHSI.

24 .B3aumoeiicTBIE KaIbLUs C BOIOM.

25.B3aumMoseiicTBie HATPUs C BOJIOIL.

26.TlomyueHre MeTaHa M J0Ka3aTeIbCTBO €ro KaueCTBEHHOI0 COCTaBa.
27 .TlonyueHue 3TaHa U 0KA3aTeILCTBO €r0 HEMPeIeabHOTO XapaKTepa.
28. AMdoTepHBIE CBOICTBA TUIOBOTO CIIUPTA.

29.XapakTepHble peakllii Ha MHOTOATOMHBIE CITUPTHI.
30.B3aumoieiicTBIE IINLEPUHA C HATPUEM.

31.XapaxrepHble peakIuy Ha adbAeTUIbl.

TeopemuquKue eonpocsl.

. [IpuroToBienne pacTBopa OpPOMHOI BOJIBI.
. IIpuroToBieHne pacTBOPOB UHANKATOPOB: JakMyca U (heHOIPTaICHHOBOTO.
. MeTo/ipl cOOMpaHus ra3os.

. HazHaueHue u MCcnoab30BaHUE XUMUYIECKOM IMoCyabl 1 060py,[[OBaHI/I$I B XUMHWYCCKHX
OITIbITax.

O~ widN

6. Th npu oOpamienuy ¢ BEMIECTBAMH U TIPOBEIEHUH XMMHUIECKOTO SKCIIEPUMEHTA.
7. Buibl MHCTPYKTaKel M0 TEXHUKE GE30IIaCHOCTH.

8. Ymenue n306paskaTh IpuOOPhI U YCTAHOBKHU JIJIsl OIBITOB.

9. I'pynmsl XpaHeHHUs PeakTUBOB B KAOMHETE XUMHH.

10.VYcrpoiictBo n npurnmMn padotsl mpu6opos AKT-500, T1I1r-25, razomerpa.
11.CnuproBka, ee cocTaBHBIE YaCTH, 3aIIPaBKa, IPaBHIa OOPAIEHHS.

KpnTepml OLCHKH YCTHOI'O OTBE€TA CTYICHTA HA IK3aMECHE

OT1nu4HO [IposiBnsier TiyOOKME 3HAHUS MPOTPAMMHOIO MaTepualia, 3HaHUe

OCHOBHOM M JIOIIOJIHUTEIBLHOHN JIUTEPATyphl, MOCIECA0BATEIBHO U YETKO
OTBEYaeT Ha BOMPOCHI OMiIeTa U JIOMOJHHUTENbHBIE BOIPOCHI, YBEPEHHO
OpPUEHTUPYETCS B MPOOJIEMHBIX CUTYaLUsAX, IEMOHCTPUPYET CIIOCOOHOCTD
MIPUMEHATh TEOPETHMYECKUE 3HAHWA JUIsl AaHAIW3a IPAKTHYECKUX
CUTyallUi, 1eJacT PAaBUIIbHBIE BBIBOABI, IPOSBIIAET TBOPUECKUN MTOAXO/
K T[IOHUMaHHIO, W3JIOKEHUIO W  HCIHOJB30BAaHUIO IPOTrPaAaMMHOTO
Marepuana,  IOATBEPKAAET  IIOJHOE  OCBOCHHE  KOMIIETCHIUH,
MIPEAYCMOTPEHHBIX TPOrpamMMOit

XOpOIJ.IO Iloka3piBae€T MIOJHOE 3HAHUE IIpOrpaMMHOTO MaTcpHalia, OCHOBHOH H
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JOTIOTHUTEIBHON JUTEpaTyphl, JAeT TMOJHbIE OTBEThl HA BOMPOCHI
9K3aMEHAllMOHHOTO  Omiera, JONycKas  HEKOTOpble  HETOYHOCTH,
MPaBUJIBHO TMPUMEHSET TEOPETUYECKHME TMOJIOKEHUS K  OLEHKE
MPAKTUYECKUX CUTYyallui, IEMOHCTPUPYET XOPOIIM YpOBEHb OCBOEHUS
Marepuansa, B  I1EJIOM  MOATBEPXKIAaeT OCBOCHHE  KOMIICTCHIIUH,
MIPEeTyCMOTPEHHBIX MPOTrPaMMOI

y[[OBHeTBOpI/ITe.HBHO Iloka3wiBaeT 3HaHHC OCHOBHOTO Marcpuaia, JO0CTAaTOYHOC - IJIA

npeacTosiieil  NpopecCuoHaIbHON  JIEeATENIbHOCTH, IIpM OTBETE€ Ha
BOMPOCHI 9K3aMEHAIMOHHOTO OMJieTa W JONOJHHUTEIbHBIE BOMPOCH HE
JIOITyCKAeT rpyObIX OIMOOK, HO UCIBITHIBAET 3aTPYAHEHUS B U3JI0KEHUU
OTJEIBHBIX 3HAHWM, HE MPOSBIAECT TBOPYECKOrO IOAXOJA K YCBOCHUIO
MaTepuaga, He B IIOJHOW Mepe CIOCOOEH NPUMEHATh TEOPETHUYECKHE
3HaHUA K aHaIM3y NPAKTUYECKUX cuTyauuiu. IloaTBep:kaaer ocBOeHHE
KOMIIETEHIIMI Ha MUHUMAJIBHO TOIIyCTUMOM YPOBHE

Heynosnersopurens | imeer cyuiecTBeHHblE TPOOEbl B 3HAHUU IPOrPaMMHOr0 MaTepuasia, He

HO CIOCOOEH  IOCJIEAOBAaTEIbHO M apryMEHTUPOBAaHO €ro  u3jarartb,
JIOMTyCKaeT TpyOble OImMMOKM B OTBETAaX, HENMPaBWIBHO OTBEYAET Ha
OCHOBHBIE M JOIIOJIHUTEJIbHBIE BOIIPOCHI, HE IOATBEP)KIAET OCBOCHUE
KOMIIETEHIMH, IPEyCMOTPEHHBIX IPOTPaMMOM

7. YHEBHO-METOANYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE

Ocnoenasn:

1.

MunuenkoB E. E. [Ipaktuueckas quaakTuka B IPENOAaBAHUU €CTECTBEHHOHAYYHBIX
JTUCIUILINH [ DNEeKTpOHHBIN pecypc] : yued. mocobue — DnekTpoH. aaH. — CaHKT-
[TetepOypr : Jlanb, 2016. — 496 ¢

Tusanosa JI. I'. /leMOHCTpallMOHHBIN SKCIIEPUMEHT B XUMUH [ DJIEKTPOHHBIN pecypc] :
yuebHoe nocobue / JI.I'. Tusanosa, T.1O. Koxyxosa, ['oBopuna C. [1. — DnexTpoH. naH. —

Kemeposo : M3aarensctBo KemI'Y (Kemeposckuii rocynapctBeHHslil yauepeurer), 2010.
—86¢c.

Hononnumenwvnasn:

1.

2.

3.

4.

Pymzutuc I'.E. Xumus. OcHoBsl 06miei xumuu [Teker] : 11 kiace : yueOHUK ai1s
00111€00pa30BaTENIbHBIX YUPEXKICHUN C MPUIIOKEHUEM Ha 3JIEKTPOHHOM HOCUTENe : 0a30BBIN
ypoBens /T'. E. Pymutuc, ®@. I'. ®enpaman. - 13-e uzn. - Mocksa : [Ipocsemenne, 2011. —
158 c.

Pymsutuc I'.E. . Xumus. Opranndeckas xumus [Tekcr] : 10 knacc : yueOHUK 114
00111€00pa30BaTENbHBIX YUPEXKICHUN C MPUIIOKEHUEM Ha 3JICKTPOHHOM HOCHUTEINE : 0a30BbIN
ypoBesb / I'. E. Pynsutuc, @. I'. ®enpaman. - 14-e uza. - Mocksa : [Ipocsemienue, 2011. -
192 c.

[Tonocun, B. C., IIpakTHKyM 10 METOAMKE MPENOIaBaHus XUMHH : yueOHOe Tocooue Juist
CTYACHTOB I€/l. ”HCTUTYTOB M0 criel. «Xumus» / , ; — 3a. 6-e., nepepad. — M. :
IIpocsemenue, 1989. — 224 c.

XUMUS B IIKOJIE : HAYYHO-TEOPETUUECKUN U METOJUUECKUH KypHall / yupeuTeIb
MunucrepcTBo Hayku U o0pa3oBanus Poccuiickoit @enepanuu, Poccuiickas akagemus
oOpasoBanus, Llentpxummpecc. —. M. : Llenrpxummpecc.
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~NOo ok wWwN -

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHbII.

Jleknmonnas aygutopusi — 413A.

Kommbrorep (HOyTOYK).

MynbTUMEIUAPOEKTOP.

[Ipe3eHTanuu K JIEKUHSIM U IPAKTHUYECKUM 3aHATHSM.
Jlaboparopus aiist IpoBeACHUS T1ab0paTOPHOTO MmpakTukyma — 411A.
MeTonmnueckure paspaboTKM IOJid NpOBeneHMa JlabopaTOoOpHEIX paboT.
[leproonueckada CHUCTEMa XMMMUUeCKMX 3JieMeHTOB [I.J. MeHperieera,
TabaMia pacTBOPUMOCTU

XyMMUYEeCKME PEaKTUMBEL UM IOCyHa, JlabopaTopHOEe OOOpPyHOBAHME NOJId

OHdOoOmT OoH ®WT OO W H m S T OHOWOT O

E<K ®" S 894 % o0Td
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