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1 HOACHUTEJIBHASA 3AIIUCKA

1.1 Hesab AMCHMNIMHBI: TOJrOTOBKA BHICOKOKBATH(HIIMPOBAHHOTO CIEIMATNCTA XUMHUKA
CHOCOOHOI0 TMOHMMAaTh 3aKOHOMEPHOCTH IPOBEACHUS XUMHMUYECKOIO SKCIEPHUMEHTa, METO]Ib
o0yueHHss M OpraHu3aloOHHBIE (OpMBI OOyYEHHMS XWMHUH, IUIAHUPOBAHHUE, MOJTOTOBKY H
IIPOBEJCHUE XHMHUYECKOro HSKCrepuMeHTa. O3HAKOMHUTH CTYJEHTOB C OCHOBAMH METOJOB
OpraHM3alMy IIOJIyYEHUS M aHAJIW3a METOJUK IPOBEICHMS SKCIIEPUMEHTA, CIIOCOOCTBOBATH
CO3HATEJIILHOMY U I'NTyOOKOMY YCBOEHHIO BOIIPOCOB OPraHUYECKOM M HEOPraHWYECKOH XUMHM U
IOJAFOTOBUTH CTYAEHTOB K CAMOCTOSITENILHOM padoTe.

1.2. MecTo aucuuniuubl B cTpykrype OOII:

Jucnunnuza «MeTtoauka NOATOTOBKH DKCIIEPUMEHTa» OTHOCHUTCA K AUCLUIUIMHAM
4acTH, GOPMHUPYEMON ydaCTHUKaMH oOpa3oBaTeIbHbIX oTHOmeHu 6oka b1 (b1.B.10).

Jns  ocBoeHMs IHUCHMIUIMHBL «MeToauKa TNOArOTOBKM 3KCIIEPUMEHTa»  CTYIEHTHI
UCMOJB3YIOT 3HAHUSA, YMEHUs, HaBBIKH, C(OPMHUPOBAHHBbIE 3a BpeMs OOYy4YEeHHs Ha MIIAALIMX
Kypcax yHUBEpPCUTETA.

JuciumummHa «Meroauka MOArOTOBKM OKCIEPUMEHTa» TECHO CBA3aHA C  JIPYTUMHU
JUCITUTUIMHAMU: OOIICH M HEOPraHMYeCKOH XUMHUEH, PU3NICCKOW XUMHEH, XUMHUEH 3JIEMEHTOB,
OpPraHMYECKON XMMHEHN, OPraHMYECKUM CHHTE30M, HEOPraHMYECKUM cHHTe30M. [IpenonaBanue
ITUX JIUCHUIUIMH JOJDKHO O0a3upoBaThCsl HAa 3HAHMHM 3aKOHOB XHUMHHM W 3aKOHOMEpPHOCTEH
IIPOTEKAaHUsI XMMHUYECKUX PEaKLUM.

1.3. IucunmiinHa HanpaBJ/jieHa HA ¢jopMuUpoBaHue ciaeaywomux komnerenumii: [1K-1,
[1K-5

— HK-1. Bnageer cuctemoil (yHIaMEHTaIbHBIX XWMHUYECKHX MOHATHH M 3aKOHOB,
HHIMKATOPAMH JOCTHKEHUS KOTOPOH SBJISAETCS:

e [IK-1.1. IToHMmaer OCHOBHBIE IPUHLMIIBI, 3aKOHBI, METOHOJOTHI0 H3y4aeMbIX
XUMHYECKHX TUCHUIUIMH, TEOPETUIECKHE OCHOBBI (PH3UYECKUX B (PU3UKO-XUMHUECKUX METOJIOB
UCCIICJOBAHMSL.

e JIK-1.2. Hcnomp3dyer (yHIaMEeHTalbHble XMMHUYECKHME IOHATUS B  CBOEH
poeCCHOHAIBHON e TEIHHOCTH

e [IK-1.3. MHTepnperupyeT MOJyYEHHBbIE PE3yJbTaThl, UCIOJIb3Ys Oa30BbIE IMOHSATHS
XUMHUYECKHUX AUCLUTIINH

— IIK-5. CnocobeH oOCyIIecTBISATh KOHTPOJIb KauecTBa CbIPbsi, KOMIIOHEHTOB U
BBIITyCKaeMOM MPOIYKIIMM XUMHUYECKOT0 Ha3HA4YEeHHUs IM0JI PYKOBOJCTBOM CHELMAIMCTOB Ooiiee
BBICOKOM KBaJTM(UKALNY, HHAMKATOPAMHU JOCTHKEHUS] KOTOPOH SIBIISIETCS:

e [IK-5.1. BoiOupaer MeTOJbl M CpelCTBA KOHTPOJS KauecTBa ChIPbsl, KOMIOHEHTOB U
BBITYCKAaeMON  NpPOAYKIMM XHMHYECKOTO Ha3HaueHWss Ha COOTBETCTBHE Tpedyemoi
HOPMAaTUBHOM JTOKYMEHTAllUH

e [IK-5.2. BoinmonHsieT cTaHAapTHBIE OIEpali Ha TUIIOBOM OOOpPYJOBaHUU JUIS
XapaKTEPUCTHUKU CBIPbSI, IPOMEKYTOYHON U KOHEUYHOW MPOLYKIIMM XUMHUYECKOIO IPOU3BOJICTBA.

e JIK-5.3. CocraBniseT NpOTOKOJBI HCIBITAHUH, OTYETHI O BBHINOJIHEHHOW paboTe Mo
3aJaHHOH Qopme

e JIK-5.4. OcyuiecTBiasieT KOHTPOJIb TOYHOCTH AHAIUTHYECKOTO OOOpYyNOBaHHS  Ha
COOTBETCTBHUE TpeOyeMOoil HOpMATUBHOM JOKYMEHTAIH

1.4. IlepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUYCHHS.

B pesynprare nzydeHus: AUCIUIUIMHBI CTYIEHT JTOJIKEH:

— 3HaTh:

* CTaHJApTHBIE ONIEPALUHU IO NIPEATATAEMBIM METOAUKAM;

* METOABI M CpPEICTBA KOHTPOJIA KAaydeCTBAa CHIPbS, KOMIIOHEHTOB M BBIIYCKaeMOH
OPOAYKIMM  XMMHUYECKOTO HA3HAUYeHUS HA COOTBETCTBUE TpeOyemMoil  HOpMaTHBHOM
JIOKyMEHTAINU;

— YMerb:



e BBIOMPATHh METOJIBI IMATHOCTUKHU BEIIECTB U MAaTEPUAJIOB;

e TIPOBOJUTH CTAHJAPTHBIC U3MEPCHHS;

 BBINOJHITH CTAHJAPTHHIC OINEPAIMH HA THIIOBOM OOOPYJOBAaHUU IS XapPaKTCPUCTUKU
CBIPbsI, MPOMEKYTOYHOM U KOHEUHOH IPOYKIIMHA XMMUYECKOTO MTPOU3BOICTBA.

— Baagern:

e HaBBIKAMH IJITAHUPOBAHUS, AHATIN3A;

e 0a30BBIMH HaBBIKAMH COCTABJICHHsI TIPOTOKOJIOB UCIIBITAHWN, OTYETOB O BBITIOJHEHHOMN
pabore mo 3amaHHOW (hopMe, KOHTPOJS TOYHOCTH AHATUTHYECKOTO OO0O0pYIOBaHUS Ha
COOTBETCTBHUE TPeOyeMOil HOpPMAaTUBHOM JTOKYMEHTAITHH.

1.5 O6masi Tpya0eMKOCTh AUCHUILUIMHBI «METOAMKA TIOJATOTOBKH JKCIEPUMEHTa)
coctapseT 3 3adeTHbIX enuHuIbl (Hanee — 3E) (108 vacon).

[IporpaMmma mpemycMaTpuBaeT H3yYeHHUE MaTepualia Ha JEKIUAX U JTa0OpaTOpHBIX
3aHATUAX. [IpemycMoTpeHa camocTosATeNnbHas paboTa CTYACHTOB IO TeMaM M pasjciiaM.
[TpoBepka 3HaHUI OCYIIECTBISETCS PPOHTAIBHO, UHIUBUIYATHHO.

1.6 O0beM TUCUMIJIMHBI M BUIbI Y4e0OHOM 1eATeJIbHOCTH

OBBEM JIMCLIUIIJIMHBI U BUJIbl YUEBHOU JIESATEJILHOCTU

Bun yaebHol paboThl Bcero vacos Cemectp 4
OO61mas Tpya0eMKOCTh 108 108
AyIUTOpHBIC 3aHATHS 66 66
Jlexumu 32 32
JlaGopaTopHbie pabOThI 34 34
CamocTtosTenbHas paboTta 42 42
Bua utoroBoro KOHTpOIIA: 3a4eT

2 VYEFHO-TEMATUYECKOE NIVIAHUPOBAHUE
YyeOHo-TeMaTHYECKHI IJIAH

Bcero AyauTOpHbIE Camocto
Ne HaumenoBanue Tem (pa3zaesioB) 4acoB 3aHATHA ATelbHA
Jexunn | TaGoparop | PadoTa
HbIe
3aHATHSA
1 2 | 3 | 4 | 5 | 6

I. MeToabl, cpecTBa M OPraHU3aLMOHHBIE (POPMBI MIOATOTOBKH XMMHYECKOI0
HAYYHOI'0 IKCIIePUMEHTA

Beenenune. TexHuka 0e30MacHOCTH NpU 1 1
pabotre B nabopatopuu xumuu. lIpaBuia
OKa3aHMs TEpPBOW MEIUIIMHCKOM MOMOIIH
MOCTPAIaBIIEMY.

Jlabopatopnass pabora 1. Baenenue. 4 2 2
Texnuka Oe30macHOCTH TIpH  paboTe B
nabopatopun xumuu. [IpaBuna okaszaHus
MepBOI MEIUIMHCKOHN TIOMOIIN
MOCTPaJaBILEMY.




CpenctBa U METO/IBI HAy4HOTO 4 2 2
HUCCIIEIOBAHUS

Teopernueckne METOBI - TTO3HABATEIIHHBIC 6 4 2
JIICUCTBUS

Opranm3anus mpoiecca MIPOBECHUS 4 2 2
HACCIIEI0BAHUS

OOBEeKT U IpeIMET UCCIIETOBaHUS. 4 2 2
Tema wucciienoBaHusA 4 2 2

1. HJIaHI/IPOBaHI/Ie, MoArOoTOBKAa U NMPOBEACHUEC XUMHUYECKOI'0 IKCIIEPUMEHTA

Kpurepun OIICHKHU JIOCTOBEPHOCTH 6 4 2
PE3yJIbTaTOB XUMUYECKOTO IKCIIEPUMEHTA

TexHonmornyeckas haza Hay4YHOTO 4 2 2
WCCIICTOBAHMS

DMIUPUYECKUH ATaIl UCCIEIOBAHUS 5 4 1
PedrnexcuBHas (haza HayIHOTO UCCIICIOBAHUS 3 2 1
Meroanka W TUTAHUPOBAHME XHUMHYECKOTO 6 4 2
IKCIEPUMEHTA

JlaboparopHast pabora 2. IlmanupoBanue u 6 4 2

IIOArOTOBKAa OKCIICPUMCHTA 10 TEMC
ApOMATHYCCKUEC COCANMHCHUA N UX PCAKIHUU.

Opranuzanus pabouero MecTa 3 2 1
AKCIIEPUMEHTATOpa
JlaGopaTopHas pabota 3. IlmanupoBanue u 6 4 2

IMOATOTOBKAa JKCICPUMCHTA II0 OKHCJICHHIO
OpraHu4€eCKOro WJir 3JICMCHTOOPTIaHUYICCKOTO

COCIMHEHMUSI.
Odopmiienue pE3yJIbTAaTOB HAy4HOTO 3 2 1
UCCIIC/IOBAHHS

Jlabopatopnas pabota 4. OmnpeneneHue 6 4 2
OCHOBHBIX ¢buznyeckux KOHCTaHT

OpPraHn4Y€CKUX BCHICCTB.

VYcTaHOBIIEHUE CTPOEHUSI OPraHUYecKuX U 2 2
3JIEMEHTOOPTaHUYECKUX COCTMHEHUH.

JIaGoparopHast pabota 5 IlmanupoBanue u 6 4 2
MOJITOTOBKA JKCIIEPHMEHTa TI0 H3YYCHHUIO
CBOMCTB apmiibHOro coequHeHus: cypbmbi(lll,

JlaboparopHast pabora 6 IlmanupoBanume u 6 4 2
MOATOTOBKA DJKCHEPUMEHTa MO TOIyYEHUIO
raJloreHua ApHUIILHOTO COCTUHEHUS
cypembi(111)

JIaGoparopnast pabota 7 IlmanupoBanue u 6 4 2
MOJITOTOBKA AKCIEPUMEHTa 0  PEaKIHsIM
OpPraHUuy4ecKoro, 3JIEMEHTOOPTraHUYECKOTO
WJIH HEOPTaHMYECKOTO COCTMHECHUS




JIaGoparopnast pabora 8. IlmanupoBanue u 6 4 2
MIOATOTOBKA  JKCIEPUMEHTa IO OYHCTKE
OpPraHUYECKUX, HEOPraHUYECKUX WIH
3JIEMEHTOOPTAHMYECKUX BEIIECTB
JlaboparopHast pabora 9. IlmanupoBanue u 6 4 2
MMOATOTOBKA JKCIEPUMEHTA [0 TMOJYyYECHUIO
0€3BOJHBIX M KPUCTAJUIMYECKUX XUMHUYECKHX
MIPOJIYKTOB
KonrponwsHast paborta: IlmanupoBanue wu 1 1
MMOATOTOBKA XMMHUYECKOIO HKCIIEPUMEHTA 110
IIOJIy4YEHHUIO u UACHTH(DHUKAIIH
OpPraHUYEeCKOIo, 3JIEMEHTOOPTraHUYECKOro |
HEOpPraHUYECKOT 0 BEILIECTB
UTOIO: 108 32 | 34 42
HNuTepakTHBHOE 00yUeHHe MO0 JUCHHUIINHE
Bup ®opma Koua-Bo
Ne HaunmenoBanue Tem (pa3zieson) HHTEPAKTUBHOIO
3aHATHSA 4yacos
3aHATHS
1. | TeopeTuueckue METOIbI - JIK Jlekuus-nuckyccus 4
M03HABATEJIbHBIE ICVCTBHUS
2. | Kpurepun OLIEHKH JIOCTOBEPHOCTH JIK Jlexuus ¢ ommbkamu 4
pe3yJIbTaToB XUMHYECKOTO
JKCIEPUMEHTA
3. | DMIupuYecKuii aTam ucciaeI0BaHus JIK Jlexuus-nuckyceus 4
4 | Texnonoruueckass (aza Hay4dHOTO JIK Jlexuus-nuckyccus 2
UCCIIEIOBAHMS
5. | JIaboparopHas pabota 5 JIb Pabora B ManbIx 4
[InanupoBanue u MOArOTOBKA rpynmnax
9KCIIEPUMEHTA 110 U3YUYEHHUIO CBOMCTB
apunpHOro coenuHeHust cypbmbi(lll,
V).
6. | JJaGoparopuas pabora 9. JIb Pabora B MasbIx 4
[InanupoBanue u MOATOTOBKA rpymnmnax
JKCIIEPUMEHTA 1o MOJIy4YEHUIO
0€3BOJHBIX U  KPHUCTAIIMYECKUX
XUMUYECKUX MTPOTYKTOB
UTOoro 22

3 COAEP) KAHUE TEM (PA3JEJIOB)

I. METObI, CPEJCTBA U OPTAHU3ALIUOHHBIE ®OPMbI IOAI'OTOBKH
XUMHNYECKOI'O HAYYHOI'O OKCIIEPUMEHTA

MEepBOM MEAUIIMHCKON MTOMOIIM OCTPaAaBIIEMY.

CpenctBa v METOJIbI HAYYHOTO UCCIIEOBAHUS
[Ipo6nemuoe oOydenue. CymHOCTh MPOOIEMHOTO 00yueHus xumuu. lIpenmyiectsa u

HEOOCTAaTKHU HpO6HCMHOF0 OGy‘-ICHI/I}I. OpI/IeHTI/IpLI npu HpO6JICMHOM METOAC O6y‘-ICHI/I$I.

TeOpeTI/I'-IeCKI/Ie METOJBI - ITIO3HABATCIIBHBIC HGfICTBHS[

Beenenue. Texnuka 0e3onacHocTu npu padote B 1abopatopuu xumuu. [IpaBuna okazaHus
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[Ipobnemuass  curyamms. CrocoObl  co3maHus — NpoOseMHOM — curyauuu.  Ponb
METOJIOJIOTUYECKNX 3HAaHWW Mpu mpoOsieMHOM oOydeHuu. McciemoBarenbckoe oOyueHue.
[Tonstue wuccnenpoBaTenbckoro oOyueHus. OpraHuzanuoHHbIE (HOPMBI HCCIET0BATEIHCKOTO
o0yuenwust. O0IacTh IPUMEHHUMOCTH UCCIIEIOBATEILCKOTO O0YUYCHHS.

Opranuzanus npouecca NpoBEACHUS UCCIIEI0BaHU

Jlexumonnas gopma oOyuenus. HaznaueHue JEKIIMOHHOTO SKCIEPUMEHTA U JIGKIIMOHHOM
nemoHcTpauuu. OCHOBHbIE TPEOOBAHHUS K JIEKIIMOHHOMY IKCIIEPUMEHTY.

JlaGopaTopHbIii XUMHUYECKHI NpakTHKyM. Ha3HaueHue 1abopaTopHOro MpakTHKyMa Kak
OCHOBHOM (opMbl 00yueHust. OcoOeHHOCTH 1a00paTopHOro npakTukyma. CrocoObl IpOBeACHUS
nabopaTopHoro npaktukyma. @akropsl, Baustomue Ha 3GpPeKTHBHOCTH 1a00PATOPHOTO MPAKTHU-
KyMa.

OOBEKT U MPEAMET UCCIICOBAHUS.

Tema uccnenoBanus

BnusHue ncnonp3oBaHus KOJJICKTHBHBIX (POpPM yueOHOH IeATeNIbHOCTH B J1a00paTOpHOM
IPaKTUKyMe Ha KadyecTBO o0OydeHus. TeHAeHUUM pa3BUTHS J1aOOPAaTOPHOIO NPAKTUKYMA.
XUMHUYECKUH SKCIEPUMEHT — Kak crnenupuieckuid meron oOydenus.  OOmme MOHATHSL.
JleMOHCTpallMOHHBIE ONBITHI 110 XUMUHU. CTYIEHUYECKHH SKCIIEPUMEHT 10 XUMUHU.

1. IJTJAHUPOBAHMUE, TIOAT'OTOBKA U ITPOBEJEHUE XUMHNYECKOI'O
IKCIIEPUMEHTA

Hay4Hblil XUMHYECKHI SKCIIEPUMEHT.

Kputepun oLleHKH 10CTOBEPHOCTH PE3yIbTaTOB XMMHUYECKOTO KCIIEPUMEHTA

TexHonormueckas (aza HaAyqYHOTO HCCIIEIOBAHUS

[InanupoBaHMEe  XMMHUYECKOIO  OJKCIIEPUMEHTA 110  IIOJYYEHUI0  OpPraHMYECKHX,
AIIEMEHTOOPTAaHUYECKUX U HEOPTaHUYECKUX BEILIECTB.

Enunnunas craausa skcnepumenta. CyOcTpaThl M peareHTbl. OTamlbl 3KCIIEPUMEHTA.
CocraBnenue peranpHOro ero IviaHa. IloaroroBka ucxofHbIx BemecTB. OTMmepuBaHuE
ucxonHbIx BemiectB. COopka ammapaTypsl. [IpuBeneHHe pearupyromux BeIIeCTB B KOHTAKT.
KonTtpoms 3a x010M peakiinu. BeiieneHne npoyKra peakiyu, ero OYUCTKa U UACHTH(QHUKAIINS.

OMIIMPUYECKUM 3Tal UCCIEN0BaHUS

[Tepekpucramnuzamusa. Bosronka. Beicaxnenue. BpicanuBanue.  @PuiabTpOBaHHE.
Okcrpakuus. Ileperonka. Paznenenue )xuIKUX cMecell M OYMCTKA JKMAKOCTEW. TOHKOCIOWHas
xpomatorpadus. Kononounas xpomarorpagus. XapakTepucTUKa IPOAYKTOB PEAKIIHH.

Omnpenenenne OCHOBHBIX (PM3NYECKUX KOHCTAHT OPraHMYECKUX BEIIECTB.

[InanupoBaHMe ¥ TOArOTOBKAa OHKCIEPUMEHTAa [0 TMOJYYEHHUIO ATWIOpOMUA.
[TnanupoBaHue U MOATOTOBKA 3KCIEPHUMEHTA IO MOJyYEHHIO 3TUiIaneTara (YKCyCHOITHIOBOTIO
adupa).

[InanupoBaHre W TOATOTOBKAa OHKCIEPUMEHTA IO MOJIYYEHUIO M-HUTPOOSH30MHON
KkucnoThl. [lnaHupoBaHMe W MOATOTOBKA SKCIEPUMEHTA IO IMOJYYEHHIO CyJb()aHUIOBON
KHUCIIOTHL. [lnaHupoBaHue M MOArOTOBKA JKCIEPUMEHTA I10 IMOJYYEHHI0 MOHOKAJIMEBOU COJIU
caxapHOM KHUCJIOThI. ImaHnpoBaHne U MOArOTOBKA HKCIIEPUMEHTA I10 MOIYYEHHUIO TIIFOKOHOBOU
KHUCIIOTHL. [ImaHupoBaHre U MOArOTOBKA HKCIIEPUMEHTA I10 IOJIYYEHHUIO LIAaBEJICBOKUCION COJIH
U3 COJM MYypPaBbMHOM KHCIOTHI. IlmaHMpoBaHME M NOATOTOBKA HKCIIEPUMEHTA IO IOJYYEHUIO
mpuc(2,6-numerokcupeHun)cypbMbl.  [naHupoBaHHE W MOATOTOBKA DKCIIEPUMEHTA  II0
NoJTydeHuto qudpomuia Tpuc(2,6-1uMeTOKCU(PEHIIT)CYPbMBL.

[InanupoBaHue ¥ NOATOTOBKA HKCIIEPUMEHTA 110 YCTAHOBJICHUIO CTPOCHUS OPraHUYECKUX
Y 3JIEMEHTOOPTaHUYECKUX COCTMHEHUN.

Onpenenenne TemmepaTypel IiaBieHusd. OmnpenerneHue TeMIepaTypbl KHUIIEHUS.
Omnpenenenne  mnokasarenss — npenomieHusa.  [Ipumenenme — MK-cnektpockormmm s
UACHTU(DUKAIIMN OPTaHUYECKUX U JIEMEHTOOPraHUYECKUX COEIMHEHUH.

Boiienenue BemiecTB W3 pacTBopa (KpuUcTau3alus, BbicaiuBaHue). OcoOeHHOCTH
BBIJICICHUSI W3 pacTBOpa BEIIECTB, JAIOIIMX pa3jInyHble KpUCTaoruaparsl. OTtaeneHue



8

0ocagkoB OT pactBopa ((unmbTpoBaHue, HEHTPU(PYTUPOBAHHE, OTKUMAHHE, OCAKICHHE U
dbunsTpoBanue B arMochepe nHANGPEepeHTHBIX Ta30B). BricymuBanue BemecTB (Ha BO3ayXe, B
TEpPMOCTaTaX, B IKCUKATOPAX HaJ[ OCYIIUTEISIMH, XapaKTepUCTUKaA ocymmTeneii). OcodeHHoCTH
CYHIKH KpucTauioruaparoB. O4ucTka BemiecTB (NMEPEeKPHCTAUIN3AIMUs, CyOIMMaluns, 30HHAS
IUTaBKa, TPAHCIOPTHBIC PEAKIMU, OYUCTKA pPACTBOPOB COJIEH IIyTeM HArpeBaHUsS HUX C
COOTBETCTBYIOIIUMH TTOPOIIKOOOPa3HBIMU METalIaMH, OKCUAaMU U THApOKcHaaMu). Crioco0s
BBIJICJICHUSA BCIIIECCTB B XUMUHU.

PednexcuBnas aza HayqHOTO UCCIICIOBAHUS

MeTtoauka U MmIIaHUPOBaHUE XUMUYECKOTO IKCIIEpUMEHTA

Opranuzanus paboyero MecTa SKCIepuMeHTaTopa

[InanupoBaHre W TMOATOTOBKA OJKCIEPUMEHTAa [0 BOCCTAHOBIIEHUIO OKCHIOB H
TaJIOTEHUJI0B  BOJOPOAOM,  METAJUIOTEPMMUECKUH U BJIEKTPOJIUTUYECKUH  METOJbI,
BOCCTAHOBJICHHMsSI B BOJHBIX pPAaCTBOpPaxX HOHOB METAUIOB MeTauilaMu u T.1. [lomydenue
ATIOMUHOTEPMHUYECKHUM ITyTEM CILJIaBOB JKEJIE€30-XPOM, JKEJI€30-MapraHel u T...

Odopmienue pe3ynbTaToB HAYYHOT'O UCCIIETOBAHUS

[InanupoBaHue M NOJArOTOBKA SKCIEPUMEHTA MO IOIYYEHHIO TMJPHUJIOB LIEJIIOYHBIX U
HIETIOYHO3EMENbHBIX METAIIIOB

[InanupoBaHue M MOATOTOBKA 3KCIEPUMEHTAa IO IOJYYEHUIO OKCUJOB IIEIOYHBIX U
[IEIOYHO3EMENbHBIX METaNIOB, MEIu, cepedpa, MarHus, IMHKA, KaJMHs, PTYTH, Oopa,
IIOMUHUS, BUCMYTa, BaHAJMsI, CEPBI, CelIeHa, XpoMa, MOJInO1eHa, BoIb(pama, io1a, MapraHia,
xKenesza, KoOallbTa U HUKEJS.

[InanupoBaHue ¥ NOArOTOBKA SKCIIEPUMEHTA I10 MOJIYYEHUIO IEPOKCUAOB U MEPOKCUIHBIX
coJieii: MepoKCHU]l BOAOPOJA, MEPOKCUIBl LIEJIOUYHBIX M IEI0YHO3EMENbHBIX METAJIOB, MEJH,
cepebpa, MarHus, KoOambTa, TIEPOKCOOOpaTHl HATPUS M Kajusi, MEPOKCOXPOMAThI U
MEPOKCOAMXPOMATHl MICNIOYHBIX U IIEJI0YHO3EMENbHBIX METAIOB, MNEPOKCOMOIUOAATH U
NEPOKCOBOJIb(h)paMAaThI MIETIOYHBIX U IIEITOYHO3EMENbHBIX METAIIIOB.

Kucnoponconepskaiue KUCIOTHl U UX CONU. bopHas, KpeMHHeBas, OIOBSHHAsA, a30THAas,
docdopHas, cypbMsHas, BaHAJHEBas, CEICHOBAs, XPOMOBas, MOJHOIECHOBAs, BOJb(PpaMOBasi,
XJIOpHas, HoaucTasl.

[InanupoBaHue U MOATOTOBKA SKCIIEPUMEHTA IO MOJYUYEHUIO TaJoreHUA0B (0€3BOIHBIX U
KPUCTAJJIOTH/IPATOB) IIEJIOYHBIX M IIEJIOYHO3EMENbHBIX METAJIOB, MEAM, cepedpa, MarHus,
KpeMHUs, 0j0Ba, Oopa, alllOMMHMsS, CBUHIA, TUTaHa, (ocdopa, CypbMbl, BUCMYyTa, BaHaIu,
cephl, celleHa, XpoMa, MonOieHa, Boslb(pama, Maprasua, eiesa, ko0anbTa, HUKes.

[InanupoBaHre ¥ TOArOTOBKAa OSKCIEPUMEHTA IO TMOJY4YEHHIO CyIbQUIOB U
HOJUCYNb(UIOB LIETOYHBIX U LIETOYHO3EMENIbHBIX METAJIOB, MU, cepeOpa, MarHus, IIMHKa,
KaaMusi, pTyTH, OOpa, allOMUHHUsS, OJIOBa, CBHUHIEA, (ochopa, CypbMbI, BHUCMYTa, XpoMma,
MonubOieHa, Bolb(pama, Maprania, sxeiesa, kooanbTa, HUKEIS.

[InanupoBaHue M MOJATOTOBKA SKCIIEPUMEHTA MO MOIYUYEHHIO TMAPOKCHIOB LIEIOYHBIX U
[IEIOYHO3EMENbHBIX METaJUIOB, MEIU, IIMHKA, AIIOMHHH, OJIOBAa, CBHHIIA, BHCMYTa, XpOMa,
Maprasia, ’esnesa, kodanbTa U HUKens. HUTpuapl 1uTHs, MeT09YHO3EMENbHBIX METAIIIOB, O0pa,
AMIOMUHUS, KpEMHUS, TUTaHa, pocdopa, BaHaaus, XpomMa, MOIUOIeHa, BOIb(paMa, MapraHiia,
xKenesa.

[TnanupoBaHue U MOATOTOBKA SKCIIEPUMEHTA MO MOJYYSHHIO KOMIUIEKCHBIX COEIMHEHMNA:
a) TUAPOKCOCOIM (KYNPHUTHI, alllOMMHATHI, CTAHHUTHI, CTAHHATbHI, IUTIOMOUTHI, (EPPUTHL,
deppaThl IMIETOYHBIX M MIETOYHO3EMENbHBIX METaioB); O) [BOMHBIE COJM: QIIOMO- U
XPOMOBOKAJIMEBBIEH aMMOHHITHBIE KBACIIbl, KAIMHMAarHUHXJIOpUI, CylTb(aT aMMOHHS H JKele3a
(I); B) ammmakatrel, TUApPA3UHATHI U AMHUHATBI MEIHM, XpOMa, IWHKA, Xele3a, KynpepoHaThl
MeH, >Kele3a, HUKENs, JUMETIITIHOKCUMUHAT HUKEIs, o-HUTPOo30-P-HadTomaT KoOaibTa.
KapGonmisl nepexoaabpix MeTauioB. OCOOCHHOCTH MOTYUYEHUs KOMIUIEKCHBIX COSTHHEHUI.

YcTaHOBIIEHUE CTPOCHHS OPIaHUYECKUX U JIEMEHTOOPTaHMUECKUX COSTMHEHUH.
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4 METOAJUYECKHUE PEKOMEHJALINU (YKA3AHUSA) JIAA CTYJAEHTOB 110
N3YYEHUIO JUCIUIIJINHbI

OcHoBHOI LEJIBIO JTAaHHOM JUCLUILIMHBI SIBJIIETCS MOJIOTOBKA
BBICOKOKBAJIN()MIIMPOBAHHOTO CHEIMAINCTa XUMHKA CHOCOOHOrO IOHUMATh 3aKOHOMEPHOCTH
NPOBEICHUSI XUMHUYECKOTO JKCIEPUMEHTa, METOJbl OOyYeHHMS W OpraHU3alMOHHBIC (DOPMEI
00y4yeHMsI XMMUH, IJITAHUPOBAaHUE, IOJTOTOBKY M IIPOBEACHNE XUMUUECKOT0 SIKCIIEPUMEHTA.

B cBsa3u ¢ atuM B mpejularaeMoi NporpaMMme 0co0O€ BHUMAHHUE YJENSIEeTcs TaKUM
BONpPOCaM, KakK TEOPETHYECKHUE OCHOBBI METOJOB  OpraHU3alMM IOJIy4YE€HUS W aHalIu3a
OpraHMYECKUX, HEOPTaHUYECKHUX U 3JIEMEHTOOPTraHUYECKHUX BEIIECTB.

JlaHHas QUCLMIUIMHA IpecienyeT Leib HOJPOOHO O3HAKOMHUTH CTYAEHTOB C OCHOBAMHU
METO/I0B OpraHM3alM TIOJIY4YEHMs] M aHaju3a METOJIUK IIPOBEIEHUS OSKCIEPUMEHTA,
CHOCOOCTBOBaTh CO3HATENBHOMY U TINIyOOKOMY YCBOEGHHIO BOIIPOCOB OpPraHUYECKOW U
HEOPraHMYECKOW XMMHUU U MOJITOTOBUTH CTYIEHTOB K CAMOCTOSITEIILHON paboTe.

OcHOBHBIE 33124 JUCLHUIUIMHBI 3aKJII0YAI0TCA B OTPAOOTKE HABBIKOB B IIAHWPOBAHMH,
NOArOTOBKE M IPOBEAECHUUM XUMHUYECKOIO OKCIIEPUMEHTA, IIOJIyYEHHM, BBIJCICHUU U
UJCHTU(UKAIMK BEIIECTB, a TAaKKe yMeHHe (hOpMyJIupoBaTh LENM U 3aJa4d BBINNOJIHAEMON
paboTHhL.

[IporpamMMa AMCUMIUIMHBI ~ IIOCTPOEHa B COOTBETCTBUM C TpeOoBaHusMu [ocy-
JTApCTBEHHOT0 00pa30BaTEIbHOTO CTaHAAPTA.

OcCO0eHHOCTh JTaHHOM AMCUMIUIMHBI COCTOMT B TOM, 4YTO €ro H3y4yaroT CTYAEHTHI
MOCJIEIHETO Kypca, KOTOPbIE YK€ OBJIAJIEIM OCHOBHBIMU 3HAHUSMH 110 OOIIEeH, HEOpraHMYECKOH,
¢du3nueckoil, opraHMYecKod XUMHMM Y4e€OHOIrO IUIaHA JAHHOTO HAINPABICHHUS M CIIOCOOHBI
CaMOCTOSITEJIbHO ~ pelllaTh IIOCTaBJICHHbIE 3aJayd [0 IUIAHUPOBAaHMIO U  OpraHU3aluu
71a00paTOPHOI U CaMOCTOSATENbHON AKCIIEPUMEHTAIBHOM padoThI.

OTnUuuTENbHON 4YepTOMl JaHHOW NMCLUUIUIMHBI SBJISETCS HANpPaBICHHOCTh CTYyJEHTa Ha
CaMOCTOSITENIbHBIN TIOUCK IITH PEIIEHUs 0CTaBICHHOMN SKCIIEpUMEHTAIBHOM 3a/1a4H.

[TporpaMMoil TperyCMOTPEHO uTeHUEe JeKuuil B oO0beme 32 yacoB, NIPOBEICHHE
71a00paTOPHBIX - 3aHATUH - 34 4yacoB, BHIMOJHEHHUE | KOHTPOJILHON pabOTHI.

Onucanue moc/e10BaTeIbHOCTH H3yYeHUs] IMCHUILIMHBI «MeToauka NOJIrOTOBKU
DKCIIEPUMEHTAN !

[Ipyn u3yuenum aucuMIIMHBL «MeToauKa MOATOTOBKHU SKCIEPUMEHTA» HEO0OXOIUMO
TIIATEJIbHO M3Y4YUTh OOIIME BONPOCHI U OCHOBHBIE 3aKOHOMEPHOCTH XMMHH HENEpPEeXOHBIX
AJIEMEHTOB, OCBOMTH TEPMHHOJOTHIO, «BEPHYTHCS» B JIpyrHe pasfenbl XUMUU (pusnyeckas,
HEOpraHuyeckass W OpraHuyeckas XHMMHs), HOBTOPUTH TpeOyemble Ui H3Y4YeHUs JIaHHOM
JUCIUIUIMHBI 3aKOHBI, IPUHIUIIBI ¥ 3aKOHOMEPHOCTH.

3areM NPUCTYNHUTh K HM3YYEHUIO OTIENBHBIX PA3AEIOB IUCHUIUIMHBL, K H3YYEHHUIO
KOHKpPETHBIX THIIOB METOJUK, oOpamias ocoboe BHMMAaHME Ha CHOCOObI IPOBEIEHUS
HKCIEpUMEHTa B KaXJIOM Kiacce coeauHeHui. Kaxapiii crnoco® mosyuyeHHs OnpeaereHHBIX
COEIMHEHUI MMeeT CBOM clienu(puyecKkue OCOOEHHOCTH, U M3MEHEHHE YCIOBHIl MPOBEIEHUS
peaKuuy BENET K CHMIKCHMIO BBIXOJA NPOJYKTa, CHUKEHUIO CKOPOCTH IPOLECCA, CHUKEHUIO
KayecTBa MPOJIyKTa U dKCIIEpUMEHTA.

[Ipexne, 4yeM NPUCTYNHUTh K BBINOJHEHMIO 33/JaHUM A CaMOKOHTPOJIsl, HEOOXOJIUMO
U3YYHUTh TEOPETUUECKHUI MaTeprall TEMbl: OCHOBBI METOJIOB OpPIraHMU3AlMK MOIYYEHHS U aHaIu3a
OpPraHMYeCKHUX BEIIECTB, HEOPTAaHUYECKUX COEAMHEHHH, CIIOCOObI UX MOJyYE€HUS] U OCHOBHBIE
peaxIuu.

B mporecce ocBoeHHs IUCIUILIMHBI HEOOXOIUMO PErYJSIpHO 00pamaThCcsi K CHHCKY
PEKOMEHI0BaHHOU (OCHOBHOM U JOMOJIHUTENBHOMN) TUTEPATYPHI.

B «JlaGopaTopHOM TpakTUKyMmMe» TMPHUBOJATCA pa3pabOTKH  0O0S3aTeNbHBIX IS
BBIMIOJHEHUsT J1a0opaTopHbIX padoT. JlabopaTopHble pabOTHI BBICTABIAIOTCS IUKIAMH, BCE
CTYJE€HTHI BBIIIOJIHAIOT pa3sinyHble padboThl. JJaboparopubsie paboThl 0 «MeToIMKe MOArOTOBKU
AKCIEPUMEHTa» OTJINYAIOTCS OT BBIMOJHIEMOIO paHEE Ha 3aHATHAX MO JIPYrMM JUCLUILIMHAM
HKCIIEPUMEHTA TE€M, UYTO TpeOyeT 0COObIX HAaBBIKOB B IJIAHMPOBAHUU SKCIIEPUMEHTA U CTPOTOMY



10

CIIEIOBaHMIO TUIaHy. B OCHOBe uX pabOTHI JIGKUT MOIYUYEHHE MPOIYKTa, OCYIIECTBISIEMOTO B
OJIHY WJIA HECKOJBKO CTaaui, TOITOMY BaXHEHUIIUM YCJIOBHEM SIBJISICTCS TIIATEIbHAS
JOMAIITHSISL TOATOTOBKA K BBIMONHIEMOW padoTre, COOMIOJCHHE TEXHUKH O€30MaCHOCTH,
BHUMATEJIBHOCTD TP BBITIOJHEHUU PAOOTHI.

[Tocrme w3yueHUs HECKOJIBKUX TEM IMPEAJIAraeTcs BBIMOJIHUTH KOHTPOJBHYIO padoTy,
BKJIFOYAIONIYI0 TEOPETUYCCKUE 3aJlaHus, W 3aJaHus 10 I[UIAHUPOBAHWUIO U TOATOTOBKE
sKcriepuMenTa. Kaxioe BBIMOJIHEHHOE 3a/IaHNEe OIICHUBAETCS 10 5-TH OAJBbHOH IIIKase.

TeMa cuuTaeTcsi OCBOCHHOM, €clid BbI 1ajid He MeHee 50% MpaBWIbHBIX MOJHBIX OTBETOB.

PexomeHnaaumnu no noaAroTroBKe K 3a4eTy:

[Ipu moaroToBke K 3adyery oco0Oe BHHUMAHHE CIEAYeT OOpaTUTh Ha CIEAYIOIINE
MOMGCHTBI:

1. N3yuenne METOAWKHU TMOATOTOBKH SKCIEPUMEHTAa. 3aTreM CJIeAyeT W3y4HTh
OCOOCHHOCTH TPOTEKAHUS XUMHUYECKHUX DPEAKIUH, JEeKAIIUX B OCHOBE CIOCOOOB IMOJTY4YEHUS
OTIPEZICTICHHOTO KJlacca HeOpraHWYeCcKuX coenrHeHnit. Ocoboe BHUMAaHUE CIIETyeT 0OpaTUTh Ha
M3y4YeHUE OCHOBHBIX PEAKIUN, XapaKTEPHBIX JJIsi TOTO KJacca COSTUHEHUMN.

2. CryneHT JO0KEH 3HATh CIOCOOBI IMEpexojia COSAUHEHWH W3 OJIHOTO Kjacca
coeMHEeHUH B apyrue. s 3Toro Heo0X0IUMO pa3dupaTbest B Cioco0ax BBEACHUS B MOJICKYITY
Pa3IMYHBIX 3aMECTUTEIICH.

Pexomengaumnu nmo padore ¢ JUTEPATYPOIi:

[Ipy w3ydeHHH AUCIUIUIMHBI 0CO00€ BHUMAHHE CJIEIyeT OOpPAaTHTh HAa PEKOMEHyeMBbIC
OpoTrpaMMoOil y4eOHMKHM M ydeOHbIe MOCOOWs, METOAWYECKHe pa3paboTKu J1abopaTOPHBIX
3aHATUH, a TAK)KE HA CIPABOYHYIO JIUTEPATYPY, IPUBOJUMYIO B CIIUCKAX JIUTEPATYPHI.

3ader mo «MeToaMKe TOATOTOBKM OSKCHEPUMEHTa» JOJIKEH IOoKa3aTh TIIyOoKoe
MOHMMAaHHUE TEOPETUYECKUX OCHOB MIUCIMIUIUHBI, YMEHHE CBS3bIBaTh OOIIME U YacTHBIC
BOIIPOCHI, YMEHHE CTYJIEHTa CBOOOJHO ONEPUPOBATH IMPUMEPAMU M3 PATUYHBIX PA3ICIIOB
JUCIUTIIMHBI METOo/IMKa TMOJTOTOBKH JKCIIEPUMEHTAa W OPHEHTHPOBATHCS B BOIPOCAX CBS3U
TEOPHH C MPAKTUKOM.

Y4eOHO-MeTOIHYECKOE 00ecTeueHHe CAMOCTOSATe/ILHOI PadoThI CTY1eHTOB 10

AUCHHILIMHE
KoanuectBo
HanmenoBanme pasaesna 1acos, B
Ne (Temb1) DopmMbl/BUABI COOTBETCTBHH C
CAMOCTOSITeIbHOI PadoThI yueOHoO-
AUCHHUIIMHBI
TEeMATHYEeCKHM
UIAHOM
I. |I. Merombl, cpencrtBa u | M3yueHue OCHOBHOU JUTEPATYpPHI 13
opraHuzanvonueie  Gopmel | U3yuenue JIOTTOJTHUTEbHON
MOATOTOBKH  XUMHYECKOTO | JTUTEPaTyphl
Hay4YHOT'O SKCIIEPUMEHTA KoncnektupoBanue  M3y4eHHBIX
HMCTOYHUKOB
[ToaroroBka K 3a4ery
. |1l IInanupoBanue, | MI3yueHne oCHOBHOM JIUTEPATyphI 29
MOJArOTOBKa W TpoBenaeHue | M3yuenue JIOTTOJTHUTEIbHON
XUMHUYECKOTO IKCIIEPUMEHTA | TUTEPaTyphl
Odopmnenue nabopaTopHOU
paboThI
[TonrotoBka K  KOHTPOJBHOM
pabote
[ToaroroBka K 3a4ery
HUTOT'O 42
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Ne Tema smaéopaTtopHoii Bcero

n/n Tema 3aHsaTHA padoThI 4acoB

I. | MeTonpl, CpencTBa u | Beenenne. Texnuka ©Oe3omacHOCTH 2
OpraHu3alMOHHbIE (POPMBI IOATOTOBKY | P paboTe B JIAOOPATOPUU XHMHUHU.
XUMHYECKOI0 Hay4qHOro skcnepumenta | IIpasuna OKa3aHUs IIEpPBOM

MEIULUHCKON MIOMOILU
[IOCTPaIaBIIEMY.

Il. | [InanupoBanue, IIOJIrOTOBKA u | [InanupoBanue u HOJrOTOBKA 4
IIPOBEJICHUE XUMHUYECKOT'0 | IKCIIEPUMEHTA o TeEME
9KCHEPUMEHTA apOMaTUYeCKUE COEAMHEHUS U HX

peaxkiuu.
[TnanupoBanue U HOJrOTOBKA 4
JKCIIEPUMEHTA o OKHCJIEHHIO
OpPraHUYeCcKOro WIn
AJIEMEHTOOPTraHUYECKOT0 COEIMHEHUSI.
OmnpeneneHne OCHOBHBIX (DPU3MUYECKHX 4
KOHCTAaHT OPraHM4YEeCKUX BEILECTB.
[InanupoBanue U HOJrOTOBKA 4
HKCIEPUMEHTA 10 U3YYEHUIO CBOMCTB
apunbHOro coenuHeHust cypbMbi(lll,
V).
[InanupoBanue U HOJrOTOBKA 4
HKCIIEpPUMEHTA o HOJYYEHUIO
rajoreHyujia apwibHOTO COEIMHEHUS
cypbmbi(I11)
[InanupoBanue U MO/ATOTOBKA 4
JKCIEPUMEHTA o peakuusam
OpraHUYEecKoro,
AJIEMEHTOOPTaHUYECKOTO WIH
HEOPraHMYECKOT0 COESMHEHMSI
[TnanupoBanue U HOJrOTOBKA 4
JKCIIEPUMEHTA 1o OYHUCTKE
OpPraHWYeCKHUX, HEOPraHWYECKUX WU
AJIEMEHTOOPTaHUYECKUX BEILLECTB
[TnanupoBanue U HOJrOTOBKA 4
AKCIIEPUMEHTA 1o MOJTyYEHUIO
O0€3BOJHBIX M KPUCTAJUIMYECKHUX
XUMHYECKUX POJTYKTOB
UTOoro 34
JlabopaTopHBIH NPAKTHKYM
Ne Tembl Jluteparypa Bua 3ansaTuii
1 JlaboparopHas paborta 3) c. 3-6. JlaboparopHas
Baenenue. Texauka pabora
0e30macHOCTH Tpu  paboTe B
nabopatopun xumuu. IlpaBuna
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OKa3aHus IEPBOM MEIULIMHCKOU
IIOMOUIY ITOCTPaJaBIIEMY.

2 JlaboparopHas pabora 2.1 1)c.178 JlaboparopHas
[lnanupoBaHue ¥  MOJATrOTOBKA pabora
IKCIICPHUMEHTA o TeMe
apOMaTHYECKHUE COSTUHECHHUS U UX
peaKIvu.

3 JlabopatopHas pabota 3.1 [1] c. 185 JlabopatopHas
[lnanupoBaHue ¥ MOJATrOTOBKA pabora
OKCIICPUMEHTA [0 OKHUCIICHUIO
OpPraHUYECKOTO WIN
3JIEMEHTOOPTaHUIECKOTO
COC/IMHCHUSI.

4 JlabopatopHas pabota 4.1[1] c.171 JlabopatopHas
Omnpenenenue OCHOBHBIX pabora
buzneckux KOHCTaHT
OpPraHUYEeCKUX BEIIECTB.

5 JlabopatopHas pabota 51 [1] c.204 JlabopatopHas
[lnanupoBaHKe ¥ MOJATOTOBKA pabota

IKCIIEPUMEHTA [0  H3YYCHHIO
CBOICTB apWJIBHOTO COCIHHCHHUS
cypeumbi(lll, V).

6 JlaGopaTopHas pabora 6 | [1] c. 205 JlaGopaTopHas
[InanupoBaHue U MOATOTOBKA pabora
IKCIEPUMEHTa TI0 TOJIYYCHHUIO
raJloTeHH 1A apUIBLHOTO
coeaunenus cypbMbi(111)

7 JlabopatopHas pabota 711[2] c. 102 JlaboparopHas
[lnanupoBaHue © MOATOTOBKA pabota
IKCIIEpUMEHTa TI0  PEaKIusIM
OpPraHU4ecKoro,

AIIEMEHTOOPTaHINYECKOTO 17001
HEOPraHMYEeCKOro COSAMHEHUS

8 JlaGopatopHas pabota 8.1[2] c. 92 JlaGopatopHas

[InanupoBaHue M MOATOTOBKA pabora

SKCIICPUMCHTA 1o O4YUCTKEC
OpTraHU4YC€CKUX, HCOPraHUYCCKUX

WIn 3JIEMEHTOOPTaHUYECKUX
BEILICCTB

9 JlaGopatopHas pabota 9. | [2] c.142-146 JlaGopatopHas
[InanupoBaHue M MOATOTOBKA pabora

SKCIICPUMCHTA II0 IOJYYCHUIO
6C3B0}1HI)IX U KPHUCTAIIIMYCCKUX
XUMHYCCKUX IMPOAYKTOB

JIMTEPATYPA
[1]. XKunkoB, B.B. Opranmveckuii cunte3: ydyeOHoe mocobume/ B.B. XKumkos, N.A.
Tpodumuosa, U.B. Eroposa. — bnarosemenck: M3n-so BI'TIY, 2018. — 256 c. (20 3k3.)
[2]. Kunkos, B.B. [IpakTuKyM M0 XUMUYIECKOM TEXHOJIOTHH U MPHUKJIATHON XUMHUH:
yaeOHOe Tocobme /i cTyieHTOB By30B / B.B. JKunkos. - bnarosemenck: Uzn-so BI'TTY, 2014.
— 124 c. (28 7k3.)
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[3]. Kittounukos, I'.H. Heopranuueckuii cunres. - M.: Xumusi., 1976. — 142c. (27 3k3.)

JIABOPATOPHA PABOTA Ne 1. (2 yaca)
BBEJIEHME. TEXHUKA BE3OITACHOCTU ITPU PABOTE B JIABOPATOPHUN
XVMUU. [TIPABUJIA OKA3AHMSA ITEPBOM MEJIULIMHCKOM ITOMOILLA
I[TOCTPAJJABILIEMY.
KoHTpoJibHBIE BOIIPOCHI
1. Texnuxka GezomacHoCTH NMpH paboTe B 1aOOPATOPUU HEOPIAHUYECKOTO CUHTE3A.
2. IlpaBuna oxa3zaHus MEPBOK METUIIMHCKOM MOMOIIM MOCTPAaBILIEMY.
JIABOPATOPHAS PABOTA 2. (4 yaca)
INTAHMPOBAHMUE U ITOAT'OTOBKA SKCIIEPUMEHTA I10 TEME
APOMATHUYECKHUE COEJUHEHNA N NX PEAKIINN.
KoHTpoJibHBIE BOIIPOCHI
CpencTBa HayyHOI 0 Mcciel0BaHUs (CpeICTBA MO3HAHUS)
Meroasl Hay4HOIO UCCIEA0BaHUS
Teopernueckue MeTo bl (METO/bI — MO3HABATEIbHbBIC ICHCTBUSA)
Meton anam3a cuCTEM 3HAaHUN

JIABOPATOPHAS PABOTA 3. (4 gaca)
I[INIAHUPOBAHMUE U ITOAT'OTOBKA SKCITEPUMEHTA T10 OKHUCJIEHWIO
OPTAHUYECKOI'O UJIN SJIEMEHTOOPI'TAHNYECKOI'O COEAMMHEHNWA.

KoHnTpoabsHbIe BOIpOCH!
Opranu3zanus nporecca NpoBeACHUS UCCIIEI0BaHUS
®da3a NpOeKTUPOBAHUS HAYYHOTO UCCIIETOBAHUS
KonnenryanpHas cragus Gpa3bl MPOCKTHPOBAHUS HCCIICIOBAHUS
Oransl (pa3pl IPOSKTUPOBAHUS HUCCIICOBAHUS

AN

JIABOPATOPHAS PABOTA Ne 4. (4 yaca)
OIMPEAEJIEHME OCHOBHBIX ®U3NYECKNX KOHCTAHT

OPTAHMYECKHNX BEHIECTB-
KoHTpoIibHBIE BOITPOCHI
OOBEKT U MpeIMET UCCIICOBAHUS
Tema wucciegoBaHHS
CognepxaTenbHblii U (OPMANBHBIN MOIXOIbI
Jlorn4eckuii 1 ICTOPUYECKUN MOIXOIbI
KadecTBeHHBIH M KOMWYECTBEHHBIA MOIXOIbI

JIABOPATOPHAS PABOTA 5 (4 gaca)
IINIAHMPOBAHMUE U ITOAT'OTOBKA SKCIIEPUMEHTA 110 U3YYEHUIO
CBOMCTB APMJILHOI'O COEJIMHEHU S CYPEMBI(1IL, V).
KoHTpoIibHBIE BOITPOCHI
Otan onpenenacHusl LEau UCCIEeI0BaHUs

Ortan ¢opmupoBanus (BbIOOpa) KPUTEPUEB OIEHKH JTOCTOBEPHOCTH  PE3yJIbTaTOB

VCCIIEJOBAHMUS
Kputepun o1ieHKH T0CTOBEPHOCTH PE3yIbTaTOB TEOPETUUYECKOTO HCCIEA0BAHUS
Kputepun o1leHKH 10CTOBEPHOCTH PE3YIbTATOB AMIIMPUUYECKOTO UCCIIEN0BAHUS

JIABOPATOPHAX PABOTA 6 (4 gaca)
I[INIAHMPOBAHMUE U ITOAT'OTOBKA SKCITEPUMEHTA TIO [TOJIYYEHUIO
T'AJIOTEHUAA APMJIBHOI'O COEAMHEHUW S CYPBMBI(11T)
KoHTposibHBIE BOITPOCHI
Cragust mOCTpOEHUs! TMIOTE3bl MCCIENO0BAHUSA
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Cragusi KOHCTPYHPOBAHMSI UCCIIEIOBaHUS

Texnonornueckas (aza Hay4HOTO HCCIEAOBaHUS

ITocTpoeHne TOrM4ecKor CTPYKTYPbl TEOPETUYECKOTO UCCIEA0BAHUS
[TocTpoeHue TOruueckoi CTpyKTyphl TEOPUH (KOHLICTIIIUH)

JIABOPATOPHAS PABOTA 7 (4 gaca)
INTAHMPOBAHME U ITOATOTOBKA SKCIIEPUMEHTA 110 PEAKIIUAM

OPI'TAHUYECKOTI'O, 9JIEMEHTOOPI'’AHUYECKOI'O NJIM HEOPI'TAHUYECKOI'O

NS

AN

N

COEJIMHEHU S
KoHTpoJIbHBIC BOIPOCHI
OMIUPUYECKUIA 3Tl UCCIICI0BAHUS
Otan opOpMIICHHUS PE3YJIbTATOB UCCIICTOBAHUS
PednexcuBnas aza HayqHOTO UCCIICIOBAHUS
Mero/¥Ka U MJIaHUPOBAHUE SKCIICPHUMEHTA.

JIABOPATOPHAS PABOTA 8. (4 gaca)
[TNIAHUPOBAHMUE U TTOJATI'OTOBKA OKCITEPUMEHTA T10 OUUCTKE
OPITAHMYECKUX, HEOPTAHUYECKUX NJIN SJIEMEHTOOPI' AHMYECKUX
BEILIECTB
KoHTposbHbIE BOIIPOCH

Mertponorudeckoe o0ecriedeHre 3KCIEPUMEHTAIBHBIX HCCICIOBAHU.

Opranuzanus pabodero MecTa 3KCIepuMeHTaTOpa.

BimsiHre icuxonornyeckux GakTOpoB HA XOJI M KA4eCTBO IKCIICPUMEHTA.

Odopmienue pe3ynbTaToB HAYYHOT'O UCCIIETOBAHUS

JIABOPATOPHAS PABOTA 9. (4 gaca)
I[NIAHMPOBAHMUE U ITOAT'OTOBKA S5KCIIEPUMEHTA TIO [TIOJIYYEHUIO
BE3BOAHbIX U KPUCTAJUIMHECKUX XUMHUYECKHUX I[TPOJJYKTOB
KoHTpoiibHBIE BOIIPOCHI

CrpykTypa HayyHOM paOOTbI
VYcTHOE npencTaBieHne nHGopMalun
W3n0xeHne 1 apryMeHTalus BbIBOJIOB HAyYHOH paboThI

6 IMJAKTUYECKHUE MATEPHUAJIBI 111 KOHTPOJISAA (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHAJIA

6.1 OuneHoyHbIE cpeacrea, moxka3areJiui U KpUTepun OCHUBAHUA KOMIIEeTeHIU I

Nupexc
KOMIIETe
HIUHU

Onenounoe
CpeACTBO

TIToka3zaTenun
OLICHUBAHUSA

Kpurtepuu onenuBanus
c()OpMHPOBAHHOCTH KOMIICTCHIM I

[1K-1

Oruer no
nabopaTtopHoOi
pabote

Huskuit —
HEYJIOBJIETBOPUTEIIb
HO

CTaBUTCH, eciu JOTYILEHbI
CYLIECTBEHHBIE OIHUOKHU (B xoze
JKCIIEPHUMEHTa, B  OOBSICHEHUHU, B
opopmiieHnn  pabOTHI, M0 TEXHUKE
0e30MmacHOCTH, B paboTe C BElIeCTBaAaMH U
npudopaMu), KOTOpbIE HE HMCIPABISIIOTCS
JIaXKE MO YKa3aHUIO MPENnoIaBaTeisl.

[ToporossIii —
YAOBJIETBOPUTEIBHO

CTaBUTCS, €CIIM JIONMYIIEHBI OJ{HA-JIBE
CYIIECTBEHHBbIE  OmMOKH (B XOHe
JKCTIIEPUMEHTa, B  OOBSICHEHUH, B
opopmiieHun  paboTHI, 0 TEXHUKE
0e301acHOCTH, B paboTe C BEIIeCTBAMHU M
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npubopamMu), KOTOpBIE HCIPABIAIOTCA C
IOMOILBIO IIPENOJABaATEIsL.

ba3oBblii — x0po1o

a) paboTa BHINIOJHEHA MPAaBWIBHO, 0€3
CYIIECTBEHHBIX OIIMOOK, ClIeNaHbl
BBIBOJHBI,

0) IOMyCTUMBI: HEMOJHOTA MPOBEACHHS
Wi 0QOpPMIICHHS SKCHEPUMEHTa, OHA-

JIBE  HECYIIECTBEHHbIE  OLIMOKM B
IIPOBEACHUU WU oopmiennn
9KCHEpUMEHTa, B MpaBWiax paboThl C

BELIECTBAMH U NIPUOOpaMHU

Bricokuii — oTIIMYHO

a) paboTa BBINOJHEHA IOJHO, MPABHIBHO,
0e3 CyYIIECTBEHHBIX OIIMOOK, CHETaHbI
BBIBOJIBI;

0) SKCIIEPUMEHT OCYUIECTBJICH MO IUIaHy C
y4eTOM TEXHHMKH O€30MacHOCTH W TPaBHII
paboTel C BellecTBaMH M Npudopamu;
B) HMMEIOTCS OpraHU3allMOHHBIC HAaBBIKH
(momnmepxuBaerTcss  YucToTa  pabouero
MecTa M TOpSAOK Ha CTOJE, SKOHOMHO
WCIIOJIB3YIOTCSI PEaKTUBBI).

KonTponbnas
pabora

Huzknii —
HEYI0BJIETBOPUTEID
HO

JIOMYCTUJI YMCIO OHWMOOK U HEI0YETOB
IPEBOCXOJSIIEE HOPMY, IpU KOTOPOH
MOXET OBITh BBICTABJICHA OLIEHKA «3»

IToporossrii —
YIOBJIETBOPUTENBHO

€CJIM CTYJICHT TPAaBHILHO BBITIOJHUI HE
MEHee MOJOBHHBI Pa0OThI WM JOMYCTHII:
He Oojiee JBYX TpyOBIX OIIMOOK; WM HE
Oosee onHOU TrpyOoil U ofgHOW HerpyOou
OIIMOKY ¥ OJTHOTO HEeJ0UYeTa; WK He Ooiiee
JBYX-TpeX HEerpyObIX OIIMOOK; HIIM OJHOM
Herpy0oi omMOKH M TPEX HEOUYETOB; WU
IIPU OTCYTCTBUU OIINOOK, HO IPU HATTMYUU
YEeTHIPEX-TISITH HEJIOYETOB.

ba3oBslii — xopo1o

CTYJICHT BBINIOJHUI PabOTy MOJTHOCTHIO,
HO JIOMyCTWJI B Hel: He Ooisiee OJIHOU
Herpy0oii ommOKH U OTHOTO HeloueTa Hin
He 0oJiee IBYX HEJIOUYETOB

BrIcokuit — oTIIMUHO

paboTa BbIMOJIHEHa 0€3 OMMOOK, yKa3aHbI
BCe pacyeTHbIe (QOPMYJIBI,  CIUHHUIIBI
u3MepeHusi, 0e3 OMMOOK BBIMOIHEHBI
MaTEeMaTHYECKHE PACUETHI

[1K-5

Oruer no
nabopaTtopHoit
pabote

Huskuit —
HEYJIOBJIETBOPUTEIIb
HO

CTaBUTCH, ecin JIOTIYIIIEHbI
CYLIECTBEHHbIE ~ OmMOKM (B XOje
OKCHEPUMEHTa, B  OOBSICHEHUH, B
opopmiieHnun  pabOTHI, M0 TEXHUKE
6e30macHOCTH, B paboTe C BEIeCTBAMH U
npudopaMu), KOTOpbIE HE HCIPABISIIOTCS
JJaKe 0 YKa3aHHIO MPENo1aBaTelsl.

IToporossrii —
YAOBJIETBOPUTEIBHO

CTAaBUTCS, €CIM JIOMYIICHBl OJHA-IBE
CYILIECTBEHHbBIE OIIIMOKH (B XoJe
OKCIIEPUMEHTa, B  OOBSICHEHWH, B
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opopmiieHun  paboTHI, M0 TEXHUKE
0e30macHOCTH, B paboTe C BEIIeCTBAMH U
npudopaMu), KOTOPBIC HCIPABISIOTCS C
TIOMOIIBIO TIPENO/IABATEISL.

ba3oBblii — x0po1o

a)paboTa BBINIOJIHEHA TMPaBWIBHO, 0e€3
CYIIECTBEHHBIX OIINOOK, CJICJIaHBbI
BBIBO/IBI;

0) JONMYCTHMBI: HEMOJHOTA TPOBEICHUS
Wi oQOpPMIICHHS SKCHEPUMEHTa, OHa-
JIBE  HECYIICCTBEHHbIE  OIMMUOKH B
MIPOBEICHUHT WIn oopmiennn
OKCIEPUMEHTa, B TMpaBWiax pabOThl C
BELIECTBAMH U NIPUOOpaMHU

Bricokuii — oTIMYHO

a) paboTa BBINOJIHEHA TOJHO, MPABHILHO,
0e3 CyIIeCTBEHHBIX OIIMOOK, CHETaHbI
BBIBOJIBI;

0) SKCIEPUMEHT OCYIIECTBIICH IO TUIaHY C
YUETOM TEXHHMKH OC30MaCHOCTH U TIPABHII
paboTel € BellecTBaMH M Npudopamu;
B) HMMCIOTCS OpPraHMU3allMOHHBIC HAaBBIKU
(momnmepxuBaercss  4ucToTa  pabouero
MecTa W TOPSAIOK Ha CTOJIE, YKOHOMHO
WCIIOJIB3YIOTCSI PEaKTUBBI).

I1K-5

KonTponbhas
pabora

Huzkwmii — JIOMYCTHWJI YMCIO OHWMOOK U HEJ0YETOB
HEYJOBJIETBOPUTEND | IIPEBOCXOJALIEE HOPMY, IIpU KOTOPOHU
HO MOYET OBITh BHICTABJICHA OLIEHKA «3»

IToporossiii — €CJIM CTYJEHT IPAaBUJIBHO BBIIOJHWI HE
YAOBJIETBOPUTEIILHO | MEHEE IOJIOBUHBI padOThl WK JOIYCTHII:

He Oojee ABYX TpyObIX OHIMOOK; WM HE
Oosee onHOUN rpyOoill M ogHOW HerpyOoi
OLIMOKH U OJTHOTO HEeJloueTa; WK He Ooee
JBYX-TpEX HETPyOBIX OMIMOOK; UM OJHOU
HerpyOoi OmMOKN U TPEX HEI0YETOB; WU
MIPH OTCYTCTBHH OMIMOOK, HO MPU HATUIHH
YEeThIPEX-TISITH HEJJOUETOB.

ba3oBslii — xopo1o

CTYJIEHT BBINIOJHUI PabOTy MOJTHOCTBIO,
HO JIOMyCTWJI B Hel: He Oosiee OJIHOM
Herpy0oii ommOKH U OTHOTO HeloueTa Hin
He 0oJiee IBYX HEJIOUETOB

BrIcokuit — oTIIMYHO

paboTa BbIMOJIHEHa 0€3 OMMOOK, yKa3aHbI
BCe pacyeTHbIe (QOPMYJIBI,  CIUHHUIIBI
u3MepeHusi, 0e3 OMMOOK BBIMOTHEHbI
MaTEeMaTHYECKHUE PACUETHI

6.2 [IpoMe:kyTOUHASI aTTECTAIUSI CTYA€HTOB MO ANCIUILINHE

IIpomexxyTouHast arrecTanus ABISIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYZCHTOB, NMPHUOOPETEHHBIX B IPOLECCE M3YUEHUS NUCHUILTMHBI. DopMoil MpoMeKyTOuHOM
aTTECTAllMU 110 TUCLIMIUINHE SBIISETCS 3a4ET.
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Jnst  ouleHUBaHUS Pe3yJbTaTOB OCBOCHUS JUCLUUIUIMHBI TPUMEHSETCS CIEAYIONINe

KPUTEPUH OLICHUBAHUS.
Kpurepun oueHnBaHus yCTHOTO OTBETAa HA 3a4eTe

OueHka «3a4TeHO0» BbICTABIISETCS CTYJICHTY, €CIIHU:

1. BOMPOCHI PaCKPHITHI, H3JIOKEHBI JIOTHYHO, O3 CYIIECTBEHHBIX OIIMOOK;

2. TIOKa3aHO YyMEHHE WIUTIOCTPUPOBATh TEOPETHYECKHE IIOJIOKEHUS KOHKPETHBIMU
puMepamu;

3. MPOAEMOHCTPUPOBAHO YCBOCHHE paHEe M3YyYCHHBIX BOIPOCOB, CHOPMHUPOBAHHOCTH
KOMIIETEHIINH, YCTOMYUBOCTD UCIIOJIb3yEMBIX YMEHUN U HABBIKOB.

JomnyckaroTcst He3HAYUTEIIbHBIC OIITHOKH.

OneHKka «He 3aUTEHO0» BBLICTABIISICTCS, CCIIU:

1. He pacKpbITO OCHOBHOE COZepKaHue y4eOHOTro MaTepuraa;

2. oOHapy»eHO HE3HAHWE WM HEMOHMMaHWE OOJNbIICH WM HauOojee BaKHOH dYacTu
y4eOHOIro Marepuaa;

3. JOMyIICHBl OMMOKKA B OMNPEICICHUM TIOHSATUH, KOTOPbIE HE WCIPABICHBI IOCIE
HECKOJIbKMX HaBOASIIUX BOIIPOCOB;

4. He copMUPOBAHBI KOMIIETEHIIMN, YMEHUS U HABBIKU.

TPEBOBAHUSA K ®OPME OTUETA 11O JIABOPATOPHOM PABOTE

®opma otyera. OTUET JOIDKEH COJACP)KaTh Ha3BaHHWE, IeNb PaOOTHI, OMHCAHUE XOJa
paboThI, CXeMBbl NMPUOOPOB, pacyeThl, TaOuHIly, BbIBOA. K jaboparopHOil paboTe MOIKHBI
OBITH Pa300paHBI BOMPOCHI K 3aHATHIO.

6.3 Tunosnie KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTE€pUaJibl, l-[eOﬁXOI[I/IMbIe AJIsA
OICHKHU PE3yJbTAaTOB OCBOCHHUS TUCIHHUIIIMHDBI

KOMILIEKT 3AJTAHUAM JJISI KOHTPOJIBHOM PABOTHI

BapuaHT KOHTPOJILHOI padoTHI
KonTpoubnasi padora: [InanupoBanue um NMOATOTOBKA XMMUYECKOTO IKCIEPHUMEHTA IO
MOJIyYEHHUIO U UACHTU(PUKAIIMY OPraHUYECKOI0 U HEOPTaHUYECKOTO BELLIECTB
Bapmunanr 1
1. Metoasl Hay4yHOTO UCCIIEI0BAHUS
2. Teopernueckue MeTo bl (METO/IbI — MO3HABATEIbHbBIC ICHCTBHSA)
3. IlnanupoBaHMe | TMOATOTOBKAa OJKCHEPUMEHTAa II0O BOCCTAHOBJIEHUIO OKCHUIOB H
raJOreHu10B BOJIOPOAOM
Bapuant 2
1. ®a3a npoeKTUPOBAHNS HAYUYHOI'O HUCCIIEN0BAHUS
2. KonuentyanbHas cragus ¢pa3bl IPOEKTUPOBAHUS MCCIIETOBAHUS
3. IlnannpoBaHue U NOArOTOBKA DKCIIEPUMEHTA 110 BOCCTAHOBJIEHUIO OPT. COEIUHEHUI
Bapuant 3
1. CopnepxatenbHblii U (OPMATBHBIN MOIXOIBI
2. Jlormdeckuit 1 HCTOPUICCKUI TTOIX O IBI
3. KauecTBeHHBIH M KOJMYECTBEHHBIH MOJXOMIbI
Bapmuanr 4
1. Kpurepuu OLEeHKH TOCTOBEPHOCTH PE3YyJIbTATOB TEOPETUYECKOTO HCCIEIOBAHMUS
2. Kpurepuu OleHKH TOCTOBEPHOCTH PE3YIHTATOB SMITUPUIECKOTO HCCIICIOBAHMUS
3. IlnanupoBaHME€ M TNOATOTOBKAa OJKCIEPUMEHTAa II0 TOJIYYEHUIO NEPOKCUIOB H
MIEPOKCUIHBIX COJIEH: IIEPOKCUJ BOAOPOAA.
Bapmuanr S
1. OMnupuyeckuil 3Tan uccieI0BaHus
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. Ortan opopMIICHHs PE3yJIbTaTOB UCCIIECIOBAHUS
. IImaHnpoBaHKe U OArOTOBKA SKCIIEPUMEHTA 110 MOJyYEHHUIO FAJIOTEHUIOB

BOIIPOCHI K 3AYETY

CpencTBa HaAyYHOT'O MCCIICIOBAHUS (CpeICTBa MO3HAHUS )
MCTOI[BI Haquoro HUCCIICOOBAHUS

Teopernueckne METObI (METOABI — IIO3HABATEIBHBIC ICHCTBHS)
MeTton ananu3a cucTeM 3HAHHUH

Opranu3anus rnporecca npoBeICHUS UCCIIEIOBaAHUS

®a3a NpOEKTUPOBAHUS HAYYHOTO UCCIICIOBAHUS
KonnenryanpHas ctaaus ¢ha3bl MPOCKTUPOBAHUS HCCIICIOBAHUS
Oransl (pa3sl IPOSKTUPOBAHUS HUCCIICIOBAHHUS

OOBEKT U TIPeAMET UCCIICOBAHUS

. Tema ucciemoBaHus

. ConepkatenbHBIH ¥ (OPMaIbHBIN ITOIXOIbI

. Jlorn4eckuii 1 ICTOPUYECKUN MOIXOAbI

. KayecTBeHHBIM M KOJHWYECTBEHHBIM ITOJXOJIBI

. DJTan ompeneneHus LeIu HCCIIeIOBaHUS

.Oran  ¢QopmupoBaHus (BbIOOpa) KPUTEPUEB OIEHKUA JOCTOBEPHOCTH  PE3yJbTAaTOB

UCCIICTOBAHMS
Kputepuu o1ieHKH 10CTOBEPHOCTH PE3yJIbTATOB TEOPETHUECKOTO MCCIEAOBAHUS
Kpurepun oieHKH JOCTOBEPHOCTH PE3YJIBTATOB ASMITMPHUYECKOTO UCCIICAOBAHMS

Cragusi MOCTPOEHUS] TUIOTE3bl HCCIEI0BAHUS

Cragus KOHCTPYHPOBAHUS HCCIETOBAHUS

Texnonornueckas aza Hay4HOTO HCCIEAOBAHUS

ITocTpoeHne TOru4ecKor CTPYKTYpPbl TEOPETUUECKOTO UCCIEA0BAHUS

[TocTpoeHue TOruuecKoi CTPyKTYphl TEOPUH (KOHLICTIIIUH )

OMOUPUYECKUNA 3Tall HUCCIEIOBAHUS

Ortan oQopMIICHHs PE3yJIbTaTOB UCCIIEAOBAHMS

PednexcuBHas ¢aza HaydHOTO HCCIIEIOBAHUS

MertoarKa U MIIaHUPOBAHUE SKCIIEPUMEHTA.

Mertpomnorudeckoe o0ecrieueHre IKCIIEPUMEHTAIBHBIX HCCIEIOBAHN.

Opranuzanus paboyero MecTa HKCIepuMeHTaTopa.

Brusiaue ncuxonorndeckux (pakTopoB Ha X0 M Ka4eCTBO SKCIIEPHMEHTA.

Odopmitenne pe3yabTaToB HAyYHOTO UCCIIETOBaHMS

CrtpykTypa Hay4yHOH pabOThI

YcTHOe npencTaBieHre nHpopManuu

W3n0xeHne 1 apryMeHTaIus BEIBOJIOB HAYYHOH paboThI

[TnanupoBaHue U MOArOTOBKA SKCIIEPUMEHTA 0 TeME apOMaTUYECKUE COSIUHEHHS U UX
pEaKIm.

[InanupoBaHMe W NOJArOTOBKAa HKCHEPUMEHTAa IO OKHUCIEHHIO OPraHMYeCKOro WU
AIIEMEHTOOPTaHUYECKOTO COCTMHECHUSI.

OnpezneneHre OCHOBHBIX (PU3NYECKUX KOHCTAHT

[ImaHupoBaHWe W TOATOTOBKA OKCIEPUMEHTa II0 HW3YYEHHIO CBOWCTB apHIILHOTO
coenuHenus cypembI(l11, V).

[ImaHupoBaHWe W TOATOTOBKA JKCIIEPHMEHTA IO IMOJNyYEHHWIO TAJOTeHUIa apWIbHOTO
coenuHenus cypbmbI(l11).

[ImanupoBaHne W TIOATOTOBKA OJKCIEPUMEHTa 10 PEAKIUsIM  OpPraHHYECcKOro,
AJIIEMEHTOOPTAaHUYECKOTO M HEOPTaHUIECKOTO COCTUMHEHHUS.

[InanupoBaHne W  TMOATOTOBKA  OJKCIEPHUMEHTa IO  OYHCTKE  OpPraHUYECKHX,
HEOPTraHMYECKUX WM DJIEMEHTOOPTaHHYECKUX BEIIECTB
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41. IlnanupoBaHWE M TIOATOTOBKA OSKCIEPHUMEHTa IO TMOJYy4YEeHUIO O€3BOJAHBIX U
KPUCTAJUIMYECKUX XUMUYECKHUX IIPOLYKTOB

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT' Ui, NUCIIOJIb3YEMBIX
B ITPOLECCE OBYUYEHUASA

HNudopmMannoHHbIe TEXHOJOTHH — 00yUeHHE B DJIEKTPOHHON 00pa3oBaTeIbHON Cpefie ¢
LEJIbI0 PACHIMPEHHs] JOCTyma K OOpa3oBaTENbHBIM pecypcaM, YBEJIMYEHHS KOHTAaKTHOTO
B3aMMOJICHCTBHS C IpernoAaBaTeseM, MOCTPOSHUsI UHIUBUIYAIbHBIX TPACKTOPUN MOJATOTOBKH,
00BEKTUBHOI'O KOHTPOJII U MOHUTOPUHTA 3HAHUM CTYJCHTOB.

B oOpazoBatenbHOM Tmpoliecce IO  JUCIHUIUIMHE HCIOJB3YIOTCS — CIEAYIOIINe
WH(OPMALIMOHHBIE TEXHOJIOTHH, SIBJISIOIIAECS KOMIIOHEHTAMH DJICKTPOHHON MH(OPMAIIMOHHO-
obpazoBarenbHol cpeabl BITIY:

e Odumnumanshsiii cait BI'TTY;

e Cucrema amekrponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TeCcTUpPOBAHMSI Ha OCHOBE equHOro mnopraia «VHTepHeT-TeCTUpOBaHUS B
chepe obpazoBaHuss WWW.i-exam.ruy,

o Cucrema «AHTUILTArHaT.BY3%;

e DJEKTPOHHBbIE OMOTUOTEYHBIE CHCTEMBI;

¢ MynbTUMEIUIHOE CONTPOBOXKICHUE JICKIIUH.

8 OCOBEHHOCTHU N3YYEHUSA JUCHUIIVIMHBI THBAJIUJAMU U JIMIAMMU C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbS
IIpu oOydeHuM UL C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBbsSI INPHUMEHSIOTCS

aJIalITUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH B COOTBETCTBHU C YCIOBHUSMH, W3JIOKCHHBIMH B
pazznene «OCOOEHHOCTH peanu3aluu 00pa3oBaTeIbHOM MPOrpamMMbl AJIS MHBAIUIOB U JIUI C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH ~ 37I0POBBS» OCHOBHOH 00pa30BaTeNbHOW IMPOrPaMMBbI
(MCHOJIb30BaHKE CHELUANBHBIX YYEOHBIX TOCOOMM U JUIAKTUYECKUX MAaTEpUAIOB, CIIEUATIbHBIX
TEXHUYECKUX CPEICTB OOY4YEeHHs KOJUIGKTMBHOTO W WHAWBHIYAJIBHOTO  IIOJIb30BaHMS,
OpEeJOCTaBlIeHNe  yCIyr  acCHCTeHTa  (IIOMOIIHMKA),  OKa3bIBAIOLIET0  O0y4yaromuMcs
HEOOXOMMYI0 TEXHHUYECKYI0 TOMOIIb W T. I.) C Y4ETOM HWHAMBHIYAIBHBIX OCOOCHHOCTEH
o0y4aromuxcs.

Jns  oOydarommxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH  3JIOPOBBSI  TIPEIYCMOTPEHEI
cieayroue (opMbl OpraHU3alUK ME€AArorHuecKoro mporecca 1 KOHTPOJIs 3HAHHM:

- U1 CITAa00BUASIIMX:

o0ecrieunBaeTcsi MHIMBUAYyaIbHOE paBHOMEpPHOE ocBelleHue He meree 300 Jrokc;

JUI  BBITIOTHEHHWS KOHTPOJIBHBIX 3aJlaHUil TpU  HEOOXOAMMOCTH TIPEIOCTABISAETCS
YBEJIMYHBAIOLIEE YCTPOHCTBO;

3aaHust JJISl BBITIOJHEHUS, @ TaK)Ke WHCTPYKIHUH O TOPSIKE BBITIOJHEHHUS KOHTPOJIBHBIX
3a7aHuil OOPMIISIOTCS YBETHMYCHHBIM pudToM (pazmep 16-20);

- TSl TITYXHUX U C1a00CBIIIAITIX

o0ecreynBaeTcsl HaIM4YKe 3ByKOYCHIIMBAIOLIEH anmnapaTypbl KOJUIEKTUBHOTO MOJIb30BaHUs,
Opd  HEOOXOJMMOCTH OOYYaromUMCsI TPEJOCTABIISIETCS 3BYKOYCHIIMBAIOUIAsl —ammaparypa
WH/IMBUYaIbHOTO M10JIb30BaHMS;

- JIISL JIUIL C TSDKEITBIMU HapyIICHUSIMH PEYH, TIYXHX, CITa00CIBIIAIINX BCe KOHTPOJIbHBIC
3aJJaHMsI 10 YKEJIAHUIO MOTYT ITPOBOIUTHCS B MUCBMEHHOM hopme.

OcHoBHOM (popMOIi OpraHu3alyy MeJarornyeckoro mpouecca sSBIsSETCs] HHTETPUPOBAHHOE
o0yueHHe WHBAJIUAOB, T.e. Bce OOydaloluecs ydarcs B CMEIIAHHBIX TpyImax, HMEIOT
BO3MOYXHOCTH ITOCTOSTHHO OOIIATHCSI CO CBEPCTHUKAMH, JIETYe aIalTHPYIOTCS B COITUYME.

9 CHIUCOK JIUTEPATYPbI U TH®OPMALMOHHBIX PECYPCOB
9.1 JIuteparypa


http://www.i-exam.ru/
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OcHoBHas1 InTepaTypa

1. I'openos, H. A. Metononorusi Hay4YHBIX HCCICIOBAHUH : YUYCOHMK W TPAKTUKYM JUIS
By30B / H. A. T'openos, /. B. Kpyrnos, O. H. Kopabnesa. — 2-e u3n., nepepad. u gor. - Mocksa :
WznatenbcrBo FOpaiit, 2022. — 365 c. - (Beicmiee obpazoBanue). — ISBN 978-5-534-03635-0. —
Tekcr: anekTpoHHbId  //  OOpasoBarenbHas — 1miatdopma  FOpaidrt [cariT]. -
URL: https://urait.ru/bcode/489442

2. Kysnenosa, . B. Texnuka 1a00paTopHOT0 SKCIEPUMEHTa B XUMUU : yueOHOe 1mocodue
st By3oB/ W. B. KysnenoBa, A. H. I'puropbeB. -Mocksa : WzmatensctBo HOpaiit, 2022. —
244 c. — (Bwicmiee oOpazopanue). — ISBN 978-5-534-14666-0. — Tekct : »IeKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/4971223.

3. XKunkos, B.B. Opranmueckuii cunre3: ydyeObHoe mnocodome/ B.B. XKuakos, H.A.
Tpodumuosa, U.B. Eroposa. — bnarosemenck: M3n-so BI'TIY, 2018. — 256 c. (21 3k3.)

4. XKunakos, B.B. [IpakTrkym 110 XUMUUYECKOW TEXHOJOTUH U NMTPUKIIATHON XUMHUU: YIEOHOE
nocobue st ctyeHToB By30B / B.B. XKuakos. - bnarosemenck: M3a-so BI'TIY, 2014. — 123 c.
(28 2K3.)

5. Knrounukos, H.I'. Heopranwueckuii cuares / I'.H. KimtounukoB. — M.: Xumus., 1988. —
240 c. (39 3k3.)

JonotHUTEILHAS JTUTEPATypa
1. [TaBnoB H.H. O6mias u Heopranuueckas xumus: Yueb. ans crya. By3os / [1ainos H.H.,
2-e w3, nepepad.u jor. - M.: Jlpoda, 2002. - 448 c. (27 7k3.)
2. XayckpodT, K. CoBpemennsiii kypc obmeid xumun. B 2 1.: nep.c anri. / K. Xayckpodr,
3. Konctebn. - M.: Mup, 2002. - T.1. - 539 c. (13 7k3.)
3. Xayckpodt, K. CoBpeMenHslii kypc obmieit xumuu. B 2 1.: mep.c anrin. / K. Xayckpodr,
3. Konctebn. - M.: Mup, 2002. - T.2. - 528 c. (14 7k3.)
9.2 ba3bl JaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI
1. Caiit o xumuu http://www.xumuk.ru
2. Karayior oO6pa3oBaTenbHbIX HHTEpHET-pecypcos http://www.edu.ru
3. DnekTpoHHas 6ubimoreka o xumuu http://www.chem.msu.su/rus/elibrary/
9.3 DJ1eKTPOHHO-0MOIHOTEYHbIE PeCypPChI

1. Polpred.com O630p CMU/CnpaBounuk http://polpred.com/news
2. OBC «OpaiiT» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
JUia mpoBeleHHs 3aHATHM JIEKIMOHHOTO THWIIA, TPYNNOBBIX W HWHAMBHUAYAIbHBIX

KOHCYJIbTAllMi, TEKYILEro KOHTPOJIS U MTPOMEXYTOUYHOHN aTTECTAlMM UCIOJIb3YIOTCS ayAUTOPHH,
OCHaIEHHBIE Y4eOHOI MeOelblo, ay TMTOPHOM JOCKOM, KOMIIBIOTEPOM(PaMK) C yCTAHOBJIECHHBIM
JMIIEH3UOHHBIM CHEIHMAIU3UPOBAHHBIM POrPaMMHBIM O0O€CIeueHHEM, KOMMYTaTOpOM JUIs
BBIXOJJa B  JJICKTPOHHO-OMOJMOTEYHYI0 CHUCTEMY M  DJIEKTPOHHYIO  HWH(OpMAIMOHHO-
oOpazoBatenbuyto cpeay bBITIY, MynbTUMETUHHBIMH TPOEKTOPAMH, SKCIO3UIIHOHHBIMU
9KpaHaMH, Y4eOHO-HarIsIIHBIMU MTOCOOMSAMU (TaOauIbl, MyJIbTUMEIUHbIE Npe3eHTanun). s
IpOBeIeHUs TaOOPaTOPHBIX 3aHATHH TaKkKe UCHOIb3yeTCs:
Ayn. 219 «A». JIaGopaTopusi XMuMH4YeCKOH TeXHOJIOTUH

Cron naboparopusiii 2-mect. (12 mrT.)

Cryn (24 mwr.)

Cron npenogasatens (1 mrt.)

Cryn npenogasatens (1 mrt.)

[Trorutp (1 mT.)

AynutopHas aocka (1 mr.)

KomnpioTep ¢ yCTaHOBJIEHHBIM JIMLIEH3MOHHBIM CIELMATU3UPOBAHHBIM IIPOrPAMMHBIM

obecneueHueM (3 mit.)


https://urait.ru/bcode/489442
https://urait.ru/bcode/4971223
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=Павлов%20Н.Н.
http://www.xumuk.ru/
http://www.edu.ru/
http://www.chem.msu.su/rus/elibrary/
http://рolpred.cоm/news
https://urait.ru/
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e 8- moproBslii KoMMmyTaTop D-LINK 1715t BBIX0/1a B 3JIEKTPOHHO-OMOIHOTEYHYIO CHCTEMY H
AIIEKTPOHHYIO WH(OpMAIMOHHO-00pa3oBaTenbHyo cpeay BITIY (1 mT.)
Mynbstumenuiinsnii mpoextop SHARP -10 X (1 mit.)
[TpunTep nazepusiit «KCANON» (2 mT.)
OKCHO3ULMOHHBIN KpaH (HaBecHOM) (1 miT.)
SIMP-cniekTpomeTp HU3KOro pazpemeHus «Crua Tpaky» (1 mT.)
e Becb GF-300 (1 mT.)
e Becol Topcuonnsie BT-100 (1 mt.)
e Bucko3umerp (4 mr.)
e Honowmep (3 mrT.)
Konnykromerp annon-4120 (3 mr.)
K®K-2 (1 wr.)
JIrokemep (1 mwt.)
Memanka marautHas [1-2-6100 (2 mT.)
Mopyns «Tepmuueckuit ananmu3» (3 mit.)
Monyns «Tepmoctar» (3 wT.)
Monynb «YHUBEpcaIbHbIH KOHTPOIEP) (3 1IT.)
Monynb «3nekTpoxumus» (3 1IT.)
Monynb yHUBEpCcaTbHBIN (6 IMIT.)
Ha6op cut KII-131(1 mt.)
[Tomstpumerp (1 mT.)
[Torenmometp (1 mit.)
Lentpudyra nadboparopnas OITH-8 (c potopom) (1 mit.)
[lItatuB asst 31€KTPOI0B (2 mIT.)
OxcukaTop ¢ kpaHoM (1 mT.)
Monynb «O6menadbopaTopabiiny (1 miT.)
Crnextpodoromerp (1 mir.)
Cnexrpodporomerp KOK-3KM (1 mt.)
KommnekT apuometpos (1 mit.)
Metponowm (1 mit.)
MocT peoXOpAHBIH € COCYI0M
Tepmoctar TC-1/80 CITY (1 mir.)
Y4eOHOo-HarIsIIHbIE TOCOOUS - CNaiiibl, TAONMUIIBI, MyJIbTUMEIUNHBIC TPE3CHTALIUU TTO
mucnuruinHe « MeToMKa MoIrOTOBKH SKCIIEPUMEHTa)
e [lltaTuBsl A1 MPOOUPOK, HATPEBATEIbHBIC TPUOOPHI, JTabOpaTOpHAs MOCyAa
XYMUYECKUE PEaKTUBHI IO TEMATHKE JTA00OPATOPHBIX paboT

CamocrosTenbHass paboTa CTYACHTOB OPTaHU3YeTCs B AyJUTOPHUAX OCHAIICHHBIX
KOMITBIOTEPHOM TEXHMKOM C BBIXOJIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTENbHYIO
Cpeldy By3a, B CIICIIHATU3MPOBAHHBIX Ja00OpaTOPHAX 1O AUCHUILUIMHE, a TAKXKE B 3aJlaX JOCTyIa B
nokanbHyto ceTh BI'TIY, B 1abopaTopuu NcUxXoI0ro-neaarornueckux Uccie0BaHuil u Jp.

JIumeH3nOHHOE MTPOrpaMMHOE 0OecTIeueHHE: OTIepaIlHOHHBIE CHCTEMBI CeMeiCcTBa

Windows, Linux; opucusie nporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pazpaborunk: )Kunkos B.B., kannuaaT XuMH4YeCKUX HAYK, TOIEHT Kadeapbl XUMUH.
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11 JUCT U3MEHEHM Y TONNIOJTHEHU I

YT1Bepxaenue usmeHeHuii u ponosHenuit B PILI s peanuzanuu B 2020/2021 yu. r.
PIIJ] o6cyxnena u ogoOpena s peanusanuu B 2020/2021 yu. 1. Ha 3acenanuu Kadeaps
xumun (potokon Ne 9 ot «11» urons 2020 r.). B PII/l BHeceHwl cneayroniye U3MEHEHUS U
JIOTIOTHEHHUS:
B pabouyto nmporpaMmy BHECEHBI CIICIYIOIINE U3MEHEHUS U JOMOTHEHUS:

Ne uzmenenus: 1
No cTpaHHIIBI ¢ UBMEHEHUEM: TUTYJIBHBIN JTUCT

Uckmounts: MUHUCTEPCTBO HAVKU U | Brmounts: MUHUCTEPCTBO
BBICILIETO OBPA3BOBAHUS [TPOCBEILEHU S POCCUICKOI
POCCUMCKOI ®EJIEPALIUN ®EIEPALINU

YrBepxkaenue usmenennii B PILJ noist peanusanum B 2021/2022 yu. r.

PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2021/2022 yae6HOM TOIY
Ha 3acenanuu kadeapsl Xxumuu (mporokon Ne 7 ot 14 ampenst 2021 1.).

B pabouyro nmporpamMmy BHECEHBI CIICTYIOIINE U3MEHEHUS U JOTIOJIHCHUS:

Ne u3menenuns: 2
Ne crpanuiisl ¢ usmeHenuem: 20

HckmrounTh: BxirounTs:

B nynkT 9.3:
OBC «Opaiit» https://urait.ru/

YrBep:kaenue u3Mmenenuii u gonojaHennii B PIIJL nuis peanusanun B 2022/2023 yu. r.
PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2022/2023 yae6HOM roay
Ha 3acefanuu kadenpsl xumun (mpotokoia Ne 8 ot 26 mas 2022 r.).
B pabouyro nporpamMmy BHECEHBI CIICTYIOIINE U3MEHEHUS U JOTIOJIHCHUS:

Ne n3menenus: 3
Ne crpanunsl ¢ m3menenuem: 20

13 nmyHkTa 9.3 HCKIIIOUUTH: B nyHKT 9.3 BKIIOYHTSE:

1. Polpred.com O630p CMU/CripaBo4HHK 1. Hayunas a;ekTpoHHast OMOImoTeKa
(http://polpred.com/news.) eLIBRARY.RU

2. 9BC «Jlanwy» (http://e.lanbook.com) (https://elibrary.ru/defaultx.asp?)

YrBep:knenue uzmenenuii u qonojHenunii B PINJI nus peanuzauuu B 2022/2023 yu. r.

PIT/I nepecMoTpena, oOcykaeHa u ogodpeHa Juist peanuzanuu B 2022/2023 yyeGHOM roy
Ha 3aceiannu Kadenpsl xumun (mpotokos Ne 1 ot 14 centsops 2022 r.).

B paGouyto mporpaMMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne n3menenus: 4
Ne crpanutsl ¢ m3menenuem: 20

B pazgen 9 BHeceHbl U3MEHEHHsI B CIHCOK JIMTEPATYyphl, B 0a3bl JAHHBIX U MH(POPMAIMOHHO-
CIPaBOYHBIE CHUCTEMBI, B  JJIEKTPOHHO-OMOJIMOTEYHbIE pecypchl. YKa3aHbl  CCBUIKH,
o0ecrevynBaroIue JOCTYI 00yUYaoIUMCS K AIEKTPOHHBIM Y4EOHBIM M3JIaHUSM H DJIEKTPOHHBIM
obpazoBarenbHbIM pecypcaM ¢ caiita DI'BOY BO «bI'TIY ».



https://urait.ru/
http://рolpred.cоm/news
http://e.lanbook.cоm/
https://elibrary.ru/defaultx.asp
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YTBepxkaenne usMeHeHuii u gonojHenuit B PIIJ nas peamusanun B 2023/2024 yu.r.
PITJ] mepecmoTpena, obcyxaeHa u omodpeHa s peanuszanuu B 2023/2024 yuyeOHOM TOIy Ha
3acenanuu kadeapsl Xumuu (mpotokos Ne 9 ot 28 utonst 2023 1.).

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI s peanuzanuu B 2024/2025 yu. r.
PIIJI mepecmoTtpena, oOoCcykaeHa u ogo0peHa s peanusanuu B 2024/2025 yueOHOM TO-
Iy Ha 3acefgannu kadeapsl xumun (mpotokoi Ne 8 ot 30 mast 2024 r.).



