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1 HOACHUTEJBbHAASA 3AIIMCKA

1.1 Hesab AMCHMIIMHBI: IOJITOTOBKA BHICOKOKBAIM(PHUIIMPOBAHHOIO CIELMATNCTA XUMHUKA
CIIOCOOHOI'O IMOHUMAaTh 3aKOHOMEPHOCTH NPOBEACHMSI XMMHUUYECKOTO SKCIEPUMEHTa, METOMbI
o0yueHMsl M OpraHu3aloOHHbIE (OpMbI OOYUYEHMsT XHUMHUM, IUIAHUPOBAHHUE, IMOJITOTOBKY H
IIPOBEJCHUE XHMHUYECKOr0 3KcrepuMeHTa. O3HAKOMHUTH CTYJEHTOB C OCHOBAMHM METOJ/IOB
OpraHu3alMy MOJYYEHHs M aHalIM3a METOAMK IPOBEIEHUs HKCIEPUMEHTa, CIOCOOCTBOBATH
CO3HATEJIbHOMY U TIyOOKOMY YCBOEHHUIO BOIIPOCOB OpraHMYECKON M HEOPraHMYECKONW XMUMHUU U
HOJArOTOBUTH CTYJIEHTOB K CAMOCTOSITEIILHOMN padoTe.

1.2. MecTo aucnuninnsl B crpykrype OOII:

Jucummmmza «MeTonnuka IOATOTOBKM OJKCIIEPUMEHTA» OTHOCUTCS K JAMCLHUIIIMHAM
qacTH, (hopMUpyeMoil ydacTHIKaMH 0Opa3oBaTesbHbIX oTHoeHui 61oka b1 (b1.B.10).

Jna  ocBoeHus aMcuMIUIMHBL  «MeToaMka IOATOTOBKH OJKCIIEPUMEHTA»  CTYICHTHI
UCTIONB3YIOT 3HAHUS, YMEHHUS, HABBIKH, C(POPMHUPOBAHHBIC 3a BpeMs OOYyYEHHUS Ha MIIQJILINX
Kypcax YHUBEPCHUTETA.

JuctumimHa «Meroauka NOArOTOBKM AKCIEPUMEHTa» TECHO CBA3aHA C JIPYTUMU
JUCLMIUIMHAMM: OOIIe M HEOpraHMYecKol Xumuen, (u3ndeckod XuMuel, opraHuyecKou
XUMHEH, OpraHMYecKUM CHHTE30M, HEOpPraHWYeCKUM CcHHTe30M. llpemonaBanue 3THX
JUCLHUIUIMH TOJDKHO 0a3MpoBaThCsl HAa 3HAHUU 3aKOHOB XMMHUM M 3aKOHOMEPHOCTEH MPOTEKaHHs
XUMHYECKUX PEAKIUM.

1.3. IlucuuninHa HanpasjeHa Ha ¢opMupoBaHue ciaeayomux komnerenumii: [1K-1,
I1K-5

— HIK-1. Bnageer cuctemoil (yHIaMEHTaIbHBIX XHMHUYECKHX MOHATUH M 3aKOHOB,
HHIMKATOPAMH JTOCTHKEHUS KOTOPOU SBJISETCS:

e [IK-1.1. IloHmMaer OCHOBHBIC NPUHIIMIBI, 3aKOHBI, METOJOJOTHUIO H3y4YaeMbIX
XUMHUYECKUX TUCLHUIUIMH, TEOPETUUECKUE OCHOBBI (PU3UUECKUX U (HU3UKO-XUMHUECKUX METOJIOB
UCCJIEIOBAHMUS.

e [IK-1.2. MWcnons3dyer (QyHIaMEHTaIbHbIE XUMHUYECKHE TOHATUS B  CBOEH
npodeccuoHaIbHOMN 1A TeTbHOCTH

e JIK-1.3. HMHrepnperupyeT MOJy4YE€HHBIE PE3yJIbTaThl, UCHOJb3ysl 0a30BbIE MOHATHS
XUMHUYECKUX AUCIUIIINH

— TIK-5. CnocobeH OCyIIeCTBIATh KOHTPOJIb KauyecTBa ChIpbsi, KOMIIOHEHTOB U
BBIIYCKa€MOH MPOAYKIMH XUMHUYECKOTO Ha3HAYEHMsI O]l PYKOBOJACTBOM CIIEUAIMCTOB OoJiee
BBICOKOW KBaJTM(HUKAIIMH, HHAUKATOPAMH JIOCTHKEHUS KOTOPOIl SIBIIsSETCS:

e JIK-5.1. BeiOupaer MeToABl U CPEACTBA KOHTPOJIS KAuecTBa ChIPbsl, KOMIIOHEHTOB U
BBIIIYCKA€MON  MNPOMYKUIMH XUMHUYECKOTO HA3HAYeHMs] Ha COOTBETCTBHE TpeOyemoil
HOPMAaTUBHOM TOKyMEHTallUU

e JIK-5.2. BeimonHseT cTaHIapTHBIE ONeEpal¥ Ha TUIIOBOM OOOpPYIOBaHUU JUIS
XapaKTePUCTHKU CBIPbSI, IPOMEKYTOYHON U KOHEUHOU MPOIYKIIMH XUMUYECKOTO ITPOU3BOJICTBA.

e [IK-5.3. CocraBnsieT NMpOTOKOJIbl UCHBITAHUI, OTUETHl O BBIOJHEHHOW paboTe 1o
3alaHHou (hopme

e [IK-5.4. OcymecTBasieT KOHTPOJIb TOYHOCTH aHAJIUTUYECKOro oOOpyJOBaHHS  Ha
COOTBETCTBUE TPeOyeMOil HOpMAaTUBHOM TOKYMEHTALUU

1.4. IlepevyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUS.

B pesynbrare nzydeHus AMCUUIIIINHBI CTYEHT JTOJIKEH:

— 3Hartb:

* CTaHJApTHHIE ONEPALUU MO MPEATIaraéMbIM METOAUKAM;

* METOABl MU CPEACTBA KOHTPOJS KauyecTBA ChIPbsA, KOMIIOHEHTOB M BBIITYCKAacMOU
OPOAYKIMM  XMMHYECKOrO Ha3HAue€HHs Ha COOTBETCTBUE TpeOyeMod  HOpMaTUBHOM
JIOKYMEHTAllUH;

— YMerb:

* BBIOMpATh METObI IMATHOCTUKH BEIIECTB U MAaTEPUAJIOB;



* TMPOBOJIUTH CTAHJAPTHBIC U3MEPECHHUS;

* BBINOJHATH CTAHJAPTHBIE ONEpalli Ha TUIIOBOM OOOPYJOBAaHUU Ui XapaKTEPUCTUKU
CBIPbs, MPOMEKYTOYHOM U KOHEUHOHN MPOIYKIIMU XUMUYECKOTO ITPOU3BOICTBA.

— Baapers:

* HaBBIKaMH IJIAHUPOBAHUS, AHATIN3A;

e 0a30BBIMU HABBIKAMH COCTABJICHHS IMPOTOKOJOB UCHBITAHUN, OTYETOB O BBITOJHEHHOM
pabote mo 3amaHHON (opme, KOHTPOJS TOYHOCTH AHAJUTHUECKOTO O0O0pYIOBaHUS Ha
COOTBETCTBHUE TPeOyeMOil HOPMATUBHOM JJOKYMEHTAIUH.

1.5 O0masi TPya0eMKOCTb IAMCHUILUIMHBI «MeTOIUKa TMOJATOTOBKH JKCIEPUMEHTA
coctaBisieT 3 3aueTHbIX enunuilbl (Hanee — 3E) (108 yacon).

[IporpamMmma mnpeaycmaTpuBaeT H3yu€HHUE MaTepuaja Ha JIEKUUAX U JabOpaTOpHBIX
saHaTHsIX. IIpemycmoTpeHa camocTosTenbHass padoTa CTYyAEHTOB IO TEMaM U pa3fesiaM.
[TpoBepka 3HaHUI OCyIIECTBISAETCS (PPOHTAIBHO, UHIUBUIYATTBHO.

1.6 O6bem AUCHMILVIMHBI U BUAbI Y4eOHOM /1esiTeIbHOCTH

OBBEM JIMCLIUIIJIMHBI U BUbl YYEBHOU JEATEJIBHOCTU

Bun yuebnoit paboTbl Bcero yacos Cemectp 4
OO01mas TpyA0eMKOCTh 108 108
AyIUTOpHBIE 3aHATUS 66 66
Jlexkuun 32 32
JlaboparopHbie pabOTHI 34 34
CamocTosTenpHas padoTta 42 42
Bun uTOroBoro KOHTpoIs: 3auer

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
YueOHO-TeMaTHUYeCKM MJIaH

Bcero AyIuTOpHBIE Camocro
Ne HaumeHnoBaHnue Tem (pa3aesioB) 4acoB 3aHATHSA ATeJbHA
Jlekuuu [JIaGoparop| % PadoTa
HbIE
3aHATHA
1 2 | 3 | 4 | 5 G

|. MeToabl, cpeicTBAa M OPraHU3aALMOHHbIE GOPMBbI MOATOTOBKH XUMHYECKOI0
HAYYHOI'0 IKCIIEPUMEHTAa

BBenenne. TexHuka 0€30mMacHOCTH MpU 1 1
pabote B maboparopuu xumuu. [IpaBuna
OKa3aHUs TMEPBOM MEAUIMHCKON MOMOIIM
MOCTPA/IaBIIEMY.

Jlabopatopnas pabora 1. BseneHue. 4 2 2
Texnuka Oe30macHOCTH TMpu paboTe B
naboparopun xumuu. [IpaBuna oka3aHusS

MepBOH MEIUIINHCKON TIIOMOIIN
MOCTPA/IaBIIEMY.
Cpenctra u METOIbI Hay4YHOTO 4 2 2

HUCCICIOBaHUA




Teopernueckne METOBI - TO3HABATEIIbHbBIC 6 4 2
JNIEUCTBUSA

Opranmzanus  mnporecca  MPOBEACHUS 4 2 2
HUCCIIEIOBAHHUS

OOBEKT U IIPEAMET UCCIIEIOBAHUSI. 4 2 2
Tema wucciieqoBaHus 4 2 2

Il. [InanupoBaHue, MOATOTOBKA U NMPOBeJAeHUEe XHMHUYECKOI0 IKCIIepUMEHTAa

Kpurepuu OLICHKH JIOCTOBEPHOCTH
pe3yJIbTaTOB XUMUYECKOTO IKCIIEPUMEHTA

6

4

2

Texnomornueckas tbaza HAYYHOTO
UCCIICIOBaAHHUSI

DOMIUPUUECKHUH 3TAIl UCCTEAOBaHUS

Pe(bHeKCI/IBHaH (1)333 HAay4YHOT O UCCJICAOBAHUS

MGTOI[I/IKa U IUIAHUPOBAHUC XHMHYCCKOI'O
OKCIICPUMCHTA

Jlaboparopuas pabora 2. IlmanupoBanue u
MOATOTOBKA  OJKCHEpPUMEHTa 10  TeMe
apoMaTHYeCKHUEe COCIMHEHUS U X PEaKIIHH.

Opranuzanus pabouero MecTa
JKCIIEPUMEHTATOPA

Jlaboparopuas pabora 3. IlmanupoBanue u
MOATOTOBKA JKCIIEPUMEHTa IO OKHCIICHUIO
OpPraHUYECKOT0 UJIU 3E€MEHTOOPTaHHUUECKOTO
COETMHEHUSI.

Odopmnenue pe3yabTaToOB Hay4YHOTO
WCCIICIOBAHUS

JlaboparopHass pabora 4. OmnpeneneHue
OCHOBHBIX (1)I/ISI/ILIGCKI/IX KOHCTAHT
OpPraHMYECKUX BEIIECTB.

YcranopneHne CTPOCHUA OPraHNYCCKUX H
SJICMCHTOOPTaHNYCCKUX COCIUHEHMH.

JlabopatopHas pabora 5 IlmanupoBanue u
MIOATOTOBKA JKCHEPUMEHTAa [0 W3yYEHUIO
CBOMCTB apuibHOTO coequHeHus cypbmbi(lll,

JIaGoparopnast pabora 6 IlnmanupoBaHue u
MOJITOTOBKA OJKCIIEPUMEHTA IO TOJIYYCHHUIO
raJoreHuja apuIbHOTO COEMHEHUS
cypombI(111)

JlabopatopHass pabora 7 IlmanupoBanue u
MOATOTOBKA JKCIEpUMEHTa TIO0 PEaKIUsiIM
OpPTaHUYEeCcKOro, AIIEMEHTOOPTaHNYECKOTO
WJIM HEOPTaHMYECKOTO COSTMHEHUS

JIaGoparopnast pabora 8. IlmanupoBanue u
MOJrOTOBKA JKCIIEPUMEHTa [0 OYHUCTKE
OpPraHUYECKUX, HEOPraHMYECKUX WIn
9JIEMEHTOOPTaHUYECKUX BEIIECTB




JIaGoparopnast pabora 9. IlnanupoBanue u 6 4 2
MOJTrOTOBKA SKCHEPUMEHTa I10 IOJYYCHUIO
0€3BOJHBIX M KPUCTAJUINYECKUX XUMUYECKHX

IIPOJYKTOB
KontponpHast pabota: I[lnammpoBanme wu 1 1
MOATOTOBKA XMMHYECKOrO 3KCIEPUMEHTa IO
MOJIYUCHUTIO )51 I/IIIGHTI/I(bI/IKaLII/II/I

OpraHu4€CcKoro, 3JIEMCHTOOPraHUYECKOI0 M
HCOPraHN4YCCKOro BCUICCTB

UTOIO: 108 32 | 34 42

HHTepaKTI/IBHOC oﬁyqelme o JTMCHMUIIJIMHE

®opma
Ne HaumenoBanue TeM (pa3aeioB) Bun HHTEPAKTUBHOIO Ko1-Bo
3aHATHA JacoB

3aHATHA

1. | TeopeTuueckue METOIbI - JIK Jlekuus-nuckyccus 4
MO3HaBaTeIbHBIC JCHCTBUSI

2. | Kpurepun OILIGHKH JOCTOBEPHOCTH JIK Jlexnus ¢ omnOKamMu 4
pe3yabTaToOB XHMHYECKOT'O
JKCIIEPUMEHTA

3. | DMOUpHUYECKH# 3TaIl UCCIEAOBaHUS JIK Jlexuus-nuckyccus 4

4 | Texnonoruueckass (aza Hay4dHOTO JIK Jlexuus-nuckyccus 2
HCCIICIOBAHUS

5. | JIaboparopHas pabota 5 JIb Pabora B ManbIx 4
[TnanupoBanue i IMOJITOTOBKA rpyImnmax
SKCIEPUMEHTA 110 U3YUYEHUIO CBOMCTB
apunpHOro coenuHeHust cypbmbi(lll,

V).

6. | JJaGoparopuas pabora 9. JIb Pabora B MasbIx 4
[InanupoBanue " MMOATOTOBKA rpymnmnax
IKCIIEPUMEHTA 1o MOy YCHUIO
O0E€3BOJHBIX M  KPHUCTAJUIMYECKUX
XUMUYECKUX TTPOTYKTOB
HUTOT'O 22

3 COAEP)KAHUE TEM (PA3IEJIOB)

I. METO/1bI, CPEACTBA U OPTAHU3AIIUOHHBIE ®OPMBbI IOAT'OTOBKHA
XUMHUYECKOI'O HAYYHOTI'O OKCIIEPUMEHTA

Beenenue. Texnuka 6e3omacHocTH npu padote B 1adoparopun xumui. [IpaBuna okazanus
NepBOIl MEAMIIMHCKOM MOMOIIM MTOCTPAAABIIEMY .

CpeHCTBa N MCTOABI HAYYHOI'O UCCIICA0OBaHNA

[Tpo6nemuoe oOydenue. CymHOCTh MPOOIEMHOTO 00yueHus xumMuu. lIpenmyiectsa u
HeloCTaTKu mpobieMHoro oOyueHust. OpueHTHpHI IpU MPOOIEMHOM METO/ie O0YUYEeHHSI.

TeopeTI/I‘IeCKI/Ie METOABI - TIO3HABATCIIHbHBIC HeﬁCTBHH

[Ipobnemuass  curyanus. CrocoObl  co3gaHus — MpoOieMHONM — cuTyauuu.  Poib
METOJIOJIOTUYECKNX 3HAaHWW Mpu mpoOsieMHOM oOydeHuu. McciemoBarenbckoe oOyueHue.
[Tonstue wuccnenoBaTenbckoro oOyueHus. OpraHuzanoHHbIE (OPMBI HCCIET0BATEIHCKOTO
00yuenust. O61acTh MPUMEHUMOCTH UCCIIEA0BATEIIBCKOTO OOyYCHHS.




Opranu3zanus rnpoiecca NpoBeIeHUs UCCIEI0BaHUS

Jlexumonnast gopma oOyuenus. HaznaueHue JEKIIMOHHOTO SKCIEPUMEHTA U JIGKIIMOHHOM
nemMoHcTpanuu. OCHOBHBIE TPEOOBAHUS K JIEKIIUOHHOMY 3KCIIEPUMEHTY.

JlaGopaTopHbIi XUMHUYECKHI NpakTHKyM. Ha3sHaueHune 1a00opaTOPHOrO MpaKTUKyMa Kak
OCHOBHOI1 hopMbI 00yueHus1. OCOOEHHOCTH J1abopaTOpHOTro npakTukyMa. CrocoObl MpoBeIeHUs
nabopaTopHoro npaktukyma. @akropsl, Baustomue Ha 3G GeKTUBHOCTD 1a00paTOPHOTO MPAKTH -
KyMa.

OOBEKT U MPEAMET UCCIICOBAHUS.

Tema uccnenoBanus

BrnusHue ncnonb3oBaHUs KOJUICKTUBHBIX (POpM yueOHOH AeATeNIbHOCTH B J1a00paToOpHOM
NpakTUKyMe Ha KadyecTBO oOyueHus. TeHIeHUUH pa3BUTUS 1a00paTOPHOTO MPAKTUKYMA.
XUMHUYECKUH SKCIEPUMEHT — Kak crnenupuyeckuid meron oOydenus.  OOmme MOHATHSL.
JleMOHCTpalOHHbIE ONBITHI 10 XUMUU. CTyIeHUECKUI SIKCIIEPUMEHT 110 XUMHUH.

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

Hay4Hblil XUMHYECKHI SKCIIEPUMEHT.

Kpurepuu o1ieHKH JOCTOBEPHOCTH PE3YyJIbTATOB XUMUYECKOTO SKCIIEPUMEHTA

TexHonormueckas (aza HaAyqIHOTO HCCIIEIOBAHUS

[InaHupoBaHME  XUMHUYECKOTO  OSKCHEPUMEHTa IO  IOJYYEHUIO  OpPraHUYECKUX,
AJIEMEHTOOPTraHNYECKUX U HEOPTaHUYECKUX BEILECTB.

Enunuunas cragus skcnepumenTta. CyOcCTpaTbl M peareHThl. OTambl SKCIEPUMEHTA.
CocraBnenue peranpHOro ero IviaHa. IloaroroBka wucxogHbIx BemecTB. OTmepuBaHue
ucxonHbx BemiecTB. COopka ammapaTypsl. [IpuBeneHue pearupyroniux BeIIECTB B KOHTAKT.
KonTtpoms 3a x010M peakiuu. Beiienenne npoykra peakiny, ero O4iCcTKa U HIeHTH(DUKAIUS.

OMIIMPUYECKUH 3Tal UCCIEN0BaHUS

[Tepekpucramnuzamnusa. Bosronka. Beicaxnenue. BpicanuBanue.  @uiabTpOBaHHE.
Oxctpakuus. [leperonka. Pa3nenenue Kuakux cMmecel U O4MCTKA >KUIKOCTEH. TOHKOCIOWHAsA
xpomatorpadus. Kononounas xpomarorpagus. XapakTepucTHKa IPOAYKTOB PEAKIIUH.

Omnpenenenne OCHOBHBIX (PM3NYECKHUX KOHCTAHT OPraHMYECKUX BEIIECTB.

[InanupoBaHne ¥ MOATOTOBKAa JKCIEPUMEHTAa [0 IOJYYEHHUIO ATWIOpOMUAA.
[TnaHupoBaHue U MOATOTOBKA SKCIEPHUMEHTA IO MOJyYEHHIO 3TUianeTrara (YKCyCHOITHIOBOIO
adupa).

[InanupoBaHre W TOATOTOBKA OHKCIEPUMEHTA IO TMOJIYYEHUIO M-HUTPOOEH30MHON
KucnoThl. [lnaHMpoBaHMEe W MOATOTOBKA SKCIEPUMEHTA IO MOJYYEHHUIO CYJb(paHUIOBON
KUCHOThl. [lnaHupoBaHMe M MOATOTOBKA KCIEPUMEHTA IO IMOJIyYEHHIO MOHOKAJIHEBOW COJHU
caxapHOW KHUCIOTHI. [lnaHnpoBaHue U MOATOTOBKA SKCIIEPUMEHTA 10 MOJYUYEHHUIO TIIFOKOHOBOMN
KHUCIOTHI. [lIaHupoBaHne M MOATOTOBKA SKCIIEPUMEHTA 10 MOJIYYEHHUIO IIaBEJIEBOKUCIION COJIN
U3 COJI MypPaBbMHOHM KHUCIOTHL [lnaHupoBaHMe M MOATOTOBKA SKCIIEPUMEHTA IO MOTYUYEHUIO
mpuc(2,6-numerokcupeHnn)cypbMbl.  [naHupoBaHHEe W MOATOTOBKA JKCIIEPUMEHTa 110
NoJTydeHuto qudpomuia Tpuc(2,6-1uMeTOKCU(PEHIIT)CYPbMBL.

[InannpoBaHue U MOATOTOBKA SKCIIEPUMEHTA 110 YCTAHOBJIEHUIO CTPOEHMSI OPraHUYECKUX
Y 3JIEMEHTOOPTaHUYECKUX COCTMHEHUN.

Onpenenenne TemmepaTypel IiaBieHusa. OmnpeneneHue TeMIepaTypbl KHUIIEHUS.
Omnpenenenne  mnokasarenss — npenomieHus.  [Ipumenenme — MK-cmektpockornmm s
UICHTU(HUKAIIMYA OPTaHUYECKUX U DJIEMEHTOOPTaHMUECKUX COSTUHEHUH.

Brinenenne BemiecTB W3 pacTBopa (Kpuctayuiu3anus, BbicaauBanue). OcoOeHHOCTH
BBIIEJICHUS] W3 PACTBOpA BEIIECTB, JAIOLIMX pa3IMuHble KpHUcTauioruaparsl. OtTaeneHue
0cagKkoB OT pactBopa ((punpTpoBaHue, LHEHTPU(YTUPOBAHHUE, OTKUMAHHE, OCAXKICHHE U
¢dbunsTpoBanue B arMochepe nHANGGEepeHTHBIX Ta30B). BricymuBanue BemecTs (Ha BO3ayxe, B
TEpMOCTaTaX, B 9KCUKATOpax HaJl OCYIIUTENSIMH, XapaKTepucTHKa ocymmureneit). OcobeHHOCTH
CYLIKH KpHcTautoruaparoB. OuucTka BellecTB (MEepeKpUCTaUIM3alus, CyOJluMalus, 30HHas
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IUIAaBKA, TPAHCIOPTHBIE pPEAKLUU, OYMCTKA PACTBOPOB COJIEH IIyTEM HArpeBaHMsl HX C
COOTBETCTBYIOIUMH MOPOIIKOOOPAa3HbIMU MeTalaMH, OKCUAAMHU U THAapokcuaamu). Crocoosl
BBIJIEJICHUSI BEILIECTB B XUMHH.

PednexcuBnas aza HayqHOTO UCCIICIOBAHUS

MeTtouka U MIIaHUPOBAHNWE XUMUYECKOTO IKCIIEPUMEHTA

Opranuzanus paboyero MecTa SKCIepuMeHTaTopa

[InanupoBaHre W TMOATOTOBKA JKCIEPUMEHTAa [0 BOCCTAHOBJIEHUIO OKCHIOB H
TaJIOTEHUJIOB  BOAOPOJOM,  METAUIOTEPMHUYECKUH M DIIEKTPOJIUTHYECKHHA  METOJBI,
BOCCTAHOBJICHHMSI B BOJIHBIX pPAaCTBOpPaX HOHOB METaUIOB MeTauiaMu u T.1. [lomydenue
QIIOMUHOTEPMHUYECKHM ITyTEM CILJIABOB XKEJIE30-XPOM, HKeJIe30-MapraHel 1 T.J.

Odopmienue pe3ynbTaToB HAYYHOT'O UCCIIEIOBAHUS

[InmanupoBaHWe M MOATOTOBKA 3KCIIEPHUMEHTAa O MOJYYCHHIO THUAPUAOB IICTOYHBIX HU
HIETIOYHO3EMENbHBIX METAIIIOB

[InanupoBaHWe W TOATOTOBKA JKCIEPUMEHTA IO TOJYYCHHIO OKCHJIOB IIEJIOYHBIX H
[IeIOYHO3EMENbHBIX METaJIOB, MEIu, cepedpa, MarHus, [UHKA, KaJMHsi, PTYTH, Oopa,
IIOMUHUS, BUCMYTa, BaHAJMI, CEPBI, CeJIeHa, XpoMa, MOJInO1eHa, BoIb(pama, ioaa, MapraHia,
kKenesa, KoOallbTa U HUKEJS.

[TnanupoBaHue U MOATOTOBKA YKCTIEPUMEHTA IO MOJTyYEHHIO TIEPOKCHIIOB M TIEPOKCHUTHBIX
coJieii: MepOKCHU]l BOAOPOJA, MEPOKCUIBl LIEIOUYHBIX M IIEJI0YHO3EMENbHBIX METAJIOB, MEIH,
cepebpa, MarHus, KoOambTa, TIEPOKCOOOpaTHl HATPUS M Kajusi, MEPOKCOXPOMATHI U
MEPOKCOAMXPOMATHl MICNIOYHBIX U IIETOYHO3EMENbHBIX METAJIOB, MNEPOKCOMOIUOIATH U
NEPOKCOBOJIb()PAMATHI MIETOYHBIX U IIEIOYHO3EMETBHBIX METAIUIOB.

Kucnoponconepskaiue KUCIOTHl U UX cONMU. bopHas, KpeMHHeBas, OIOBSHHAs, a30THas,
docdopHas, cypbMsHas, BaHAJHEBas, CEICHOBAas, XPOMOBas, MOJHOJECHOBAs, BOJIb(PpaMoBasi,
XJIOpHasi, HOTUCTasl.

[TmaHupoBaHWe W MOATOTOBKA SKCIIEPHUMEHTA IO MOJyYEHHIO TAIOTEHUIO0B (0e3BOHBIX U
KPUCTAJJIOTH/IPATOB) IIEJIOYHBIX M IIEJIOYHO3EMENbHBIX METAJIOB, MEAM, cepedpa, MarHus,
KPEeMHHUs, OJI0Ba, OOpa, allfOMUHMs, CBHHIIA, TUTaHa, ¢ocdopa, CypbMbl, BUCMYTa, BaHAIHA,
cephl, celeHa, XxpoMa, MonbieHa, Bosb(pama, Maprasua, keiesa, kooaibTa, HUKeJs.

[ImanupoBaHre W TOATOTOBKA OKCIEPUMEHTAa [0 TOJYYEHUIO CYylIb(QHIOB H
HOJUCYNb(UIOB LIETOYHBIX U LIETIOYHO3EMENIbHBIX METAJUIOB, MU, cepeOpa, MarHus, IIMHKa,
KaaMus, pTyTH, OOpa, allOMUHHUsS, OJIOBa, CBHUHIEA, (ochopa, CypbMbl, BHUCMYTa, XpoMma,
Moau0/eHa, BoJdb(ppaMa, MapraHiia, skenesa, KooanabTa, HUKes.

[TmaHupoBaHWE W MOATOTOBKA DKCIIEPHUMEHTA TI0 MOJIyYEHHIO TUIPOKCHJIOB IIEIOYHBIX U
II€JI0YHO3EMENIbHBIX METAJJIOB, MENIHW, LIMHKA, allOMUHHs, OJIOBAa, CBUHIIA, BUCMYyTa, XpoMma,
Mapraia, ’xemnes3a, kodanpra 1 HUKensl. HUTpuabl TuTus, MeI09H03eMeNbHBIX METAJUIOB, O0pa,
ATIOMUHUS, KpeMHUS, TUTaHa, pocdopa, BaHaaus, XpomMa, MOIUOIEHA, BOIb(paMa, MapraHiia,
xKenesa.

[TnanupoBaHue U MOATOTOBKA SKCIIEPUMEHTA MO MOJYYEHHUIO KOMIUIEKCHBIX COETUHEHHI:
a) TUAPOKCOCONH (KYNpPHUTHI, allOMUHAThI, CTAHHUTHI, CTAHHATHI, IUIFIOMOWTHI, (QEPPUTHI,
deppaThl IMIETOYHBIX M MIETOYHO3EMENbHBIX METaIoB); O) [BOWMHBIE COJM: QIIOMO- U
XPOMOBOKAJIMEBBIEH aMMOHHITHBIE KBACIIbl, KAIIMHMAarHUHXJIOpUI, CylTb(aT aMMOHHS H JKelle3a
(I); B) ammmuakatrel, TUApA3UHATBl U AMHHATBI MEIH, XpOMa, IMHKA, jKele3a, KynpepoHaThl
MeIH, >Kele3a, HUKENsd, JUMETIITIHOKCUMUHAT HUKEIs, o-HUTPOo30-P-HadTomaT KoOayibTa.
KapOonumsl nepexoHbix MeTayioB. OcCOOEHHOCTH MOTY4YEeHUS] KOMIUIEKCHBIX COSAMHEHU.

YCcTaHOBIIEHUE CTPOCHHS OPTAHUIECKHUX M DJIIEMEHTOOPTAaHUYECKUX COCTMHEHUH.

4 METOAUYECKHUE PEKOMEHJALIHNU (YKA3ZAHUSA) AJIA CTYAEHTOB 110
N3YYEHUIO JTUCIUIIJIMHBI

OcHoBHOM LENIBIO JaHHOU JUCLIMILIMHBI ABJIACTCS IIOArOTOBKA

BBICOKOKBAJIN()UIIMPOBAHHOTO CHEIMAINCTa XUMHMKA CHOCOOHOTO IOHUMATh 3aKOHOMEPHOCTH
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NPOBEICHUS XUMHUECKOTO JKCIEPUMEHTa, METOJbl OOyYeHHMsS W OpraHU3allMOHHbBIE (HOPMBI
00y4yeHMs XMMUH, IJIAHUPOBAaHUE, IOJTOTOBKY M IIPOBEACHNE XUMUUECKOT0 IKCIIEPUMEHTA.

B cBsa3u ¢ atuM B mpejularaeMoi IporpaMMme 0co0O€ BHUMAHHUE YJENSIETCd TaKUM
BOIpPOCaM, KakK TEOPETHYECKHUE OCHOBbl METOJOB  OpraHM3allMM IOJIy4E€HUS W aHaJIu3a
OpraHMYECKUX, HEOPTaHUYECKUX U 3JIEMEHTOOPTaHUUECKHUX BEILIECTB.

JlaHHas QUCLMIUIMHA IpecienyeT Leib HOJPOOHO O3HAKOMHUTH CTYAEHTOB C OCHOBAMHU
METO/I0B OpraHM3alMM TIOJIY4YEHMsT M aHajdu3a METOJMK IIPOBEJIEHUS SKCIEPUMEHTa,
CHOCOOCTBOBaTh CO3HATEJIBHOMY U TINIyOOKOMY YCBOEHHIO BOIPOCOB OpPraHUYECKOH U
HEOPraHMYECKOW XMMHUU U MOJITOTOBUTH CTYIEHTOB K CAMOCTOSITEILHON paboTe.

OcCHOBHBIE 33124l JUCLUIUIMHBI 3aKJII0YAI0TCA B OTPAOOTKE HABBIKOB B IIAHUPOBAHHH,
[OArOTOBKE M MPOBEAECHUHM XUMHUYECKOIO OKCIIEpUMEHTA, IOIYYEHUM, BBIJCICHUU U
UJCHTU(QUKAIMK BEIIECTB, a TaKKe yMeHHe (OpMyJIUpOBaTh LEJIUW M 3aJa4d BBIIOJHAEMOMN
paboTHI.

[IporpamMMa AMCUMIUIMHBI ~ IIOCTPOEHa B COOTBETCTBUM C TpeOoBaHusiMu [ocy-
JTApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA.

OcCOo0eHHOCTh JTaHHOM JMCLUIUIMHBI COCTOMT B TOM, 4YTO €ro H3y4darT CTYACHTHI
MOCJIEAHETO Kypca, KOTOPbIE YK€ OBJIJEIM OCHOBHBIMU 3HAHUSAMH 110 OOIIEH, HEOpPraHUUECKOH,
¢u3nueckoil, opraHMYecKod XUMHMM Y4e€OHOIO IUIaHA JAHHOTO HAIPABICHHUS M CIIOCOOHBI
CaMOCTOSITEJIbHO ~ pelllaTh IIOCTaBJICHHbIE 3aJayd [0 IUIAaHMPOBAaHUIO U  OpraHU3aluu
71a00paTOPHOI U CaMOCTOSATENILHON HKCIIEPUMEHTAIBHOM padoThI.

OTnUuuTENbHON 4YepTOMl JaHHOW NMCUUIUIMHBI SBJISETCS HANpPaBICHHOCTh CTYyJEHTa Ha
CaMOCTOSITENIbHBIN IIOUCK IIyTH PEIIEHUs TOCTaBICHHOMN SKCIIEpUMEHTAIBHOM 3a/1a4H.

[IporpaMMoil THpenycMOTPEHO uTeHue JeKuud B oObemMe 32 4acoB, IPOBEICHUE
71a00paTOPHBIX - 3aHATHH - 34 4acoB, BHINIOJHEHHUE | KOHTPOJILHON pabOTHI.

Onucanue moc/e10BaTeJIbHOCTH H3yYeHHUS] IMCHMILIMHBI «MeToauKa MOJArOTOBKU
DKCIIEPUMEHTAN !

[Ipyn wu3yuenum aucuMIIMHBL «MeToquKa MOATOTOBKHM SKCIEPUMEHTa» HEO0OXO0IUMO
TIIATEJIbHO M3Y4YUTh OOIIME BONPOCHI U OCHOBHBIE 3aKOHOMEPHOCTH XHUMHH HENEpPEeXOHBIX
AJIEMEHTOB, OCBOMTH TEPMHHOJOTHIO, «BEPHYTHCS» B JIpyrHe pasjenbl XUMUU (pusnyeckas,
HEOpraHuuyeckass W OpraHuyeckass XHMHs), HNOBTOPUTH TpeOyemble [UId H3y4eHHs JIaHHOM
JUCIUIUIMHBI 3aKOHbI, IPUHIUIIBI U 3aKOHOMEPHOCTH.

3areM NPUCTYNHUTh K HM3YYEHUIO OTIENIBHBIX PA3AEIOB IUCHUIUIMHBL, K H3YYEHHUIO
KOHKpPETHBIX THIIOB METOJUK, oOpamias ocoboe BHMMAaHHME Ha CHOCOObI IPOBEIEHUS
HKCIEpUMEHTa B KaXJIOM Kiacce coeauHeHui. Kaxaplii crnoco® mosyuyeHHs: ompeseneHHbIX
COEIMHEHUI MMeeT CBOM clienu(puyecKkue OCOOEHHOCTH, U M3MEHEHHE YCIOBHI IMPOBEIEHUS
peaKuuy BENET K CHWIKCHMIO BBIXOJA NPOJYKTa, CHUKEHUIO CKOPOCTH IPOLECCA, CHHKEHUIO
KayecTBa MPOJIyKTa U dKCIIEpUMEHTA.

[Ipexne, 4yeM NMPUCTYNHUTh K BBINOJHEHMIO 3aJaHUM JJII CAMOKOHTPOJIS, HEOOXOIUMO
M3YYHUTh TEOPETUUECKHI MaTeprall TEMbI: OCHOBBI METOJIOB OpPTraHU3AIMH MOJTYYSHHS U aHaIn3a
OpPraHMYeCKHUX BEIIECTB, HEOPTAaHUYECKUX COEJAMHEHHH, CIIOCOObI UX MOJyYEeHUS U OCHOBHBIE
peaxIuu.

B mporecce ocBoeHMsS IUCHUILIMHBI HEOOXOIUMO DETrYJISIpHO O0pamiaThCsi K CHHCKY
PEKOMEHI0BaHHOU (OCHOBHOM U JOMOJIHUTENBHOMN) TUTEPATYPHI.

B «JlaGopaTopHOM TpakTUKyMmMe» TMPHUBOJATCA pa3pabOTKH  OO0S3aTeNbHBIX IS
BBIMIOJHEHUsT J1a0opaTopHbIX padoT. JlabopaTopHble pabOTHI BHICTABIAIOTCS IUKIAMH, BCE
CTYACHTHI BBIOJIHSAIOT pa3NuyHble paboTsl. JIabopaTopHbie paboThl 10 «MeToauKe MOIrOTOBKH
HKCIIEPUMEHTa» OTJINYAIOTCS OT BBIMOJHIEMOIO paHee Ha 3aHATHSAX MO JPYTUM JUCHUILIHHAM
HKCIIEPUMEHTA TeM, 4TO TpeOyeT 0cOObIX HAaBBIKOB B IJIAHWPOBAHUH SKCIIEPHUMEHTA U CTPOTOMY
ClIeIOBaHMIO IUIaHy. B ocHOBe ux paOOoThI JIEKUT MOJyuyeHUE MPOAYKTa, OCYLIECTBISIEMOIO B
OJHY MWJIM HECKOJIBKO CTaguii, IO3TOMY BaXHEHIIMM YCIOBHEM SBISETCA TIIATENbHAs
JIOMAIIIHSAS TOATOTOBKA K BBIMOJHAEMOW paboTe, coOI0feHNE TEXHUKH Oe30MacHOCTH,
BHUMATEIbHOCTbD IIPH BBINOJIHEHUH PaOOTHI.
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[Tocrme w3yueHUs HECKOJIBKUX TEM TMPEAJIaraeTcs BBIMOIHUTH KOHTPOJIBHYIO padoTy,
BKJIFOYAIONIYI0 TEOPETUYCCKUE 3aJlaHus, W 3aJaHus 10 IUIAHUPOBAHWUIO U TOATOTOBKE
sKcriepuMenTa. Kaxmoe BBIMOJIHEHHOE 3a/1aHNe OIICHUBACTCS 10 5-TH OANbHOH IIIKase.

TemMa cuuTaeTcsi OCBOCHHOM, €clid BhI 1ajid He MeHee 50% MpaBWIbHBIX MOJHBIX OTBETOB.

PexoMeHnganmnu no noaAroTroBKe K 3a4eTy:

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

1. N3yuenne METOAWKHU TMOATOTOBKH SKCIEpPUMEHTAa. 3aTreM CJIeAyeT H3y4HTh
OCOOCHHOCTH TPOTEKAHUS XUMHUYECKHUX DPEAKIUH, JEeXKAIIUX B OCHOBE CIIOCOOOB IMOITY4YEHUS
OTIPEJICTICHHOTO KJlacca HeOpraHWYecKuX coenrueHnit. Ocoboe BHUMAaHUE CIIETyeT 0OpaTUTh Ha
M3y4YeHUE OCHOBHBIX PEAKIUN, XapaKTEPHBIX JJIsi TOTO KJacca COSIUHEHUMN.

2. CryneHT JO0MKEH 3HATh CIHOCOOBI IMEpexojia COSAUHEHWH W3 OJIHOTO Kiacca
coenuHeHUH B Apyrue. st 3Toro HeoOXoAMMO pa3OupaThes B CIOCO0aX BBEJACHUS B MOJICKYITY
Pa3IMYHBIX 3aMECTUTEIICH.

Pexomengaunu nmo padore ¢ JUTEPATYyPOIi:

[Ipy w3ydeHHH AUCIUIUIMHBI 0CO00€ BHUMAHHE CJIEIyeT OOpPAaTHTh HAa PEKOMEHyeMBbIC
OporpaMMoOil y4eOHMKM UM y4yeOHBIE MMOCOOWs, METOAMYECKHEe pa3paboTKu J1abOpaTOPHBIX
3aHATUH, a TAK)KE HA CIPABOYHYIO JIUTEPATYPY, IPUBOJUMYIO B CIIUCKAX JIUTEPATYPHI.

3ader mo «MeToaMKe TOATOTOBKM OSKCHEPUMEHTa» JOJIKEH IOoKa3aTh TIIyOoKoe
MOHMMAaHUE TEOPETUYECKUX OCHOB MIUCIMIUIUHBI, YMEHHE CBS3bIBaTh OOIIME U YacTHBIC
BOIIPOCHI, YMEHHE CTYJIEHTa CBOOOJHO ONEPHPOBATH MPUMEPAMU M3 PATUYHBIX PA3ICIIOB
JUCIUTIIMHBI METOo/IMKa TOJATOTOBKH AIKCIIEPUMEHTAa W OPHEHTHPOBATHCS B BOIPOCAX CBS3U
TEOPHH C MPAKTUKOM.

Y4eOHO-MeTOIHYECKOE 0DecTieueHHe CAMOCTOSATeILHOI PadoThI CTYIeHTOB 10

AUCIHHILJIMHE
KoanuectBo
HanmenoBanme pasaesna 1acos, B
Ne (Temb1) DopmMbl/BUABI COOTBETCTBHH C
CAMOCTOSITeILHOI PadoThI yueOHoO-
AUCHHUIIMHBI
TEeMATHYEeCKHM
UIAHOM
I. |I. Meronbl, cpencrtBa u | M3yueHue OCHOBHOM JUTEPATYpPHI 13
opraHuzanvonueie  Gopmel | U3yuenue JIOTTOJTHUTEbHON
MOATOTOBKU  XUMHUYECKOTO | JTUTEPaTyphl
Hay4YHOTO SKCIIEPUMEHTA KoncnektupoBanue  M3y4eHHBIX
HWCTOYHUKOB
IToaroroBka K 3a4ery
. |1l [InanupoBanue, | MI3yueHne oCHOBHOM JIUTEPATypPhI 29
MOJArOTOBKa W TpoBenaeHue | M3yuenue JIOTTOJTHUTEIbHON
XUMHUYECKOT0 IKCIIEPUMEHTA | TUTEPaTyphl
Odopmnenue nabopaTopHOU
paboThI
[TonrotoBka K  KOHTPOJBHOM
pabote
[ToaroroBka K 3a4ery
UTOT'O 42

5 IPAKTUKYM IO JMCIUIIVIMHE
Ilan Ja00paTOPHBIX 3aHATHI
\ Ne \ \ Tema 1abopaTopHO \ Bcero |




11

n/n Tema 3ansaTHA padoThI 4acoB

. | Meronsl, CpencTBa " | Beenenne. Texuuka 0€30IMaCHOCTH 2
OpraHu3alMOHHBIE (POPMBI IOATOTOBKY | P paboTe B JIAOOPATOPUU XHMHUHU.
XUMHYECKOI0 Hay4qHOro skcnepumenta | IIpasuna OKa3aHUs IIEpPBOM

MEIULUHCKON MIOMOILU
[IOCTPaIaBIIEMY.

Il. | [InanupoBanue, IOJIrOTOBKA u | [InanupoBanue u HOJrOTOBKA 4
IIPOBEJICHHE XUMHYECKOT'0 | IKCIIEPUMEHTA o TeEME
9KCHEPUMEHTA apOMaTUYeCKUe COEAMHEHUS U HX

peaxkuu.
[TInanupoBanue u MOArOTOBKA 4
HKCIIEPUMEHTA o OKHCJICHHIO
OpraHNYECcKOro Wi
AJIEMEHTOOPTraHUYECKOT0 COEIMHEHUSI.
OmnpeneneHne OCHOBHBIX (DPU3MUYECKHX 4
KOHCTAaHT OPraHMYECKUX BEILECTB.
[InanupoBanue U HOJrOTOBKA 4
HKCIEPUMEHTA 10 U3YYEHUIO CBOMCTB
apunbHOro coenuHeHust cypbMbi(lll,
V).
[InanupoBanue U HOJIMOTOBKA 4
HKCIIEpPUMEHTA o HOJYYEHUIO
rajoreHuia apwibHOTO COEIMHEHUS
cypbmbi(I11)
[InanupoBanue U MO/ITOTOBKA 4
JKCIEPUMEHTA 1o peakuusam
OpraHHYEecKoro,
AJIEMEHTOOPTaHUYECKOTO WIH
HEOPraHMYECKOTO COESMHEHMSI
[TnanupoBanue U MOJrOTOBKA 4
JKCIIEPUMEHTA 1o OYHUCTKE
OpPraHMYECKHUX, HEOPTaHWYECKUX WIIN
AJIEMEHTOOPTaHUYECKUX BEILLECTB
[TnanupoBanue U MOJrOTOBKA 4
JKCIIEPUMEHTA o MOJTyYEHUIO
O0€3BOJHBIX M KPUCTAJUIMYECKHX
XUMHUYECKHX POAYKTOB
UTOoro 34
JlabopaTopHBIH NPAKTHKYM
Ne Tembl Jluteparypa Bua 3ansiTuii
1 JlaGopatopHas pabota 3) c. 3-6. JlaGopatopHas
Brenenue. Texauka paborta
0e30macHOCTH TNpu  paboTe B
nabopatopun xumuu. I[lpaBuna
OKa3aHUs IEPBOM MEIULIMHCKOU
HOMOILMY TTOCTPAAABIIEMY.
2 JlaGopatopHas pabota 1)c.178 JlaGopatopHas
[InaHupoBaHue W MOATOTOBKA pabota




IKCTIIEPUMEHTA o TEME
apoOMaTUYEeCKHUe COCIMHCHUS U MX
pEaKIuH.

JlaGopaTopHas paborta 3.1 [1] c. 185 JlaGopaTopHas
[InanupoBaHne W TOATOTOBKA pabora
IKCIEPUMEHTA [0 OKHUCIICHUIO

OpPraHHYECKOTO WIIN

AJIIEMEHTOOPTaHUIECKOTO

COC/IMHCHHUSI.

JlaGopatopHas pabota 4.1[1] c.171 JlabopatopHas
Onpenencaue OCHOBHBIX pabota
buznuecKux KOHCTaHT

OpPraHUYeCKUX BEUICCTB.

JlabopatopHas pabota 51 [1] c.204 JlaboparopHas
[InaHupoBaHue W TOATOTOBKA pabora
IKCIIEPUMEHTA [0  H3YYCHHIO

CBOWCTB apWJILHOTO COCIMHCHUS

cypeumbi(lll, V).

JlaGopaTopHas pabora 6 | [1] c. 205 JlaGopaTopHas
[InanupoBaHue U MOATOTOBKA pabora
IKCIEPUMEHTa TIO0 TOJIYYCHHUIO

rajoreHuia apUIBHOTO

coeaunenus cypbMaI(l11)

JlabopatopHas pabota 711[2] c. 102 JlabopatopHas
[InaHupoBaHWe W TOATOTOBKA pabora
OKCIIEPUMEHTA [0  PEaKIUsIM

OPTraHUYeCKOro,

3JIEMEHTOOPTaHHYECKOTO WIN

HEOPraHUYECKOTO COCTMHEHUSI

JlabopatopHas pabota 8. 1[2] c.92 JlabopatopHas
[InaHupoBaHWe W TOATOTOBKA pabora
JKCIIEPUMEHTAa MO  OYHCTKE

OpPraHUYeCKUX, HEOPTaHMYECKHX

WITH AIIEMEHTOOPTaHHUYECKUX

BEILIECTB

JlaGopatopHas pabota 9. | [2] c.142-146 JlaGopatopHas
[InanupoBaHue U MOATOTOBKA paborta

9KCIICPUMCHTA II0 IMOJYYCHUIO
663B0}1HI)IX U KpUCTAININYCCKUX
XUMHYCCKUX IMPOAYKTOB

JIUTEPATYPA

JIABOPATOPHAS PABOTA Ne 1. (2 uaca)
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[1]. XKunkoB, B.B. Opranmdeckuii cunte3: ydeOHoe mocobume/ B.B. XKumkos, N.A.
Tpodumuosa, U.B. Eroposa. — binarosemenck: M3n-so BI'TIY, 2018. — 256 c. (20 3k3.)

[2]. Kunkos, B.B. [IpakTuKyM M0 XUMUYIECKOM TEXHOJIOTHUH U MPHUKJIATHON XUMHUH:
ydaeOHOe Tocobue Juis cTyneHTOB By30B / B.B. XKunkos. - bnarosemienck: Uzn-so BI'TTY, 2014.
— 124 c. (28 7k3.)

[3]. Kittounukos, I'.H. Heopranuueckuii cunres. - M.: Xumusi., 1976. — 142c. (27 3k3.)
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BBEJIEHUE. TEXHUKA BE3OITACHOCTU ITPU PABOTE B JIABOPATOPUU
XUMMUU. TIPABUJIA OKA3AHMS ITEPBOM MEJIMIIMHCKOM TTOMOILH
[TOCTPAJIABILIEMY.
KonTponbHbie BOpochl
1. Texnwuka 6e3omacHOCTH Ipu paboTe B TaOOpPATOpPHH HEOPTraHNIECKOTO CHHTE3a.
2. IlpaBuia oka3aHus IEPBOM METUIIMHCKOM MOMOIIY MOCTPAIaBLIEMY.
JIABOPATOPHAS PABOTA 2. (4 gaca)
[INIAHMPOBAHMUE U ITOAT'OTOBKA SKCITEPUMEHTA T10 TEME
APOMATUYECKHNE COEAMHEHUA 1 UX PEAKIIU.
KounTponbHbie BOpochl
CpencTBa Hay4YHOTO UCCe0oBaHus (Cpe/ICTBA MO3HAHUS)
MeTo/1bI Hay4YHOTO HCCIEA0BAHUS
Teopernueckue MeTo bl (METOBI — I03HABATEIbHBIC AEUCTBUS)
MeTton aHanu3a cucTeM 3HaHUMN

JIABOPATOPHAS PABOTA 3. (4 uaca)
I[NIAHMPOBAHMUE U ITOAT'OTOBKA SKCIIEPUMEHTA I10 OKHUCJIEHUIO
OPITAHMYECKOI'O WJIN 9JIEMEHTOOPT’TAHUYECKOI'O COEAMHEHNMA.

KoHTposbHbIE BOITPOCHI
Opranuzanus npouecca NpoBEACHUS NCCIIEI0BaHU
®da3a NpOEKTUPOBAHUS HAYYHOT'O UCCIIEI0BAHUS
KonuenryanbHas ctanus Gpasbl IPOSKTUPOBAHUS HCCIIEIOBAHUS
Oransl (pa3bl IPOEKTUPOBAHUS HUCCIIEOBAHUS

AP

JIABOPATOPHA PABOTA Ne 4. (4 yaca)
OIMPEAEJIEHME OCHOBHBIX ®U3NYECKNUX KOHCTAHT

OPI'AHMYECKHUX BEIIECTB-
KoHTponbHbIE BOTPOCHI
OOBEKT U TIPEAMET HCCIICIOBAHUS
Tema wnccrnemoBaHus
ConepxaTenbHblii U (OpMaIbHBIN MOIAXOAbI
Jlornueckuii 1 ICTOPUYECKUN MOIXObI
KadecTBEeHHLI M KOJMYECTBECHHELIM ITOIXOIbBI

JIABOPATOPHAS PABOTA 5 (4 gaca)
INTAHMUPOBAHMUME U ITOAT'OTOBKA SKCIIEPUMEHTA T1I0 U3YYEHUIO
CBOMCTB APWUJILHOI'O COEJIMHEHU S CYPEMBI(1IL, V).
KoHTponbHbIE BOIIPOCHI
OTan OonpenenacHusl LEad HCCIEeI0BaHMs
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Oran  ¢opmupoBaHus (BBIOOpPA) KPUTEPHEB OLEHKH JIOCTOBEPHOCTH  pPE3yJIbTaTOB

MCCJIEIOBAHUS
Kputepnn olleHKH 10CTOBEPHOCTH PE3YIbTaTOB TEOPETUUECKOTO MCCIEA0BAHNS
Kputepun o11eHKH 10CTOBEPHOCTH Pe3yIbTaTOB AMIMPUUYECKOTO UCCIIEI0BAHUS

JIABOPATOPHAS PABOTA 6 (4 gaca)
INTAHMPOBAHME U ITOAT'OTOBKA SKCITEPUMEHTA IIO ITOJIYYEHUIO
'AJIOTEHUOA APMJIBHOI'O COEAMHEHUS CYPBMBI(I1I)
KoHTponbHbIE BOIIPOCHI
Cragusi MOCTpOEHHUsS] TUIOTE3bl HMCCIEI0BaHUS
Cragusi KOHCTPYHPOBAHMSI UCCIIEIOBaHUS
TexHonornueckas (a3a HayuyHOIro MCCIEeI0BAHUS
ITocTpoeHne 10ruuecKkoi CTpyKTypbl TEOPETUUECKOTO UCCIIEIOBaHUS



5.
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ITocTpoeHune N0ruuecKkoi CTpyKTyphl TEOPUH (KOHLIETILIMH)

JIABOPATOPHA S PABOTA 7 (4 uaca)
[UIAHUPOBAHUE U TIOATOTOBKA DKCITEPUMEHTA IO PEAKLIUSIM

OPI'TAHUYECKOTI'O, 9JIEMEHTOOPI'AHUYECKOI'O NJIM HEOPT'TAHUYECKOI'O

NS

AP

™

COEJMHEHUMA
KoHTpoJibHBIE BOIIPOCHI
OMIIMPUYECKUH ATall UCCIIETOBaHM
Otan opopMIIEHUS PE3YJIBTATOB UCCIIEIOBAHUS
PednekcuBHas ¢pa3a HayuHOTO UCCIIEIOBAHUS
Meroauka u njIaHUPOBAHUE DKCIIEPUMEHTA.

JIABOPATOPHAS PABOTA 8. (4 gaca)
IINIAHUPOBAHUE U ITIOII'OTOBKA SKCIIEPUMEHTA T10 OYUCTKE
OPI'AHUYECKHNX, HEOPTAHUYECKHNX NJIM DJIEMEHTOOPI" AHUYECKUX
BEIECTB
KoHTpoiibHBIE BOIIPOCHI

Mertposoruueckoe obecriedeHne 3KCIepUMEHTAIbHBIX UCCIIEI0BAaHU.

Opranuzanus padodero Mecra 3KCIepUMEHTaTopa.

Bnusiaue ncuxonoruyeckux (pakTopoB Ha XOJI U Ka4eCTBO SKCIEPUMEHTA.

Odopmienue pe3ysbTaToB HAYYHOTO UCCIEIOBAHUS

JIABOPATOPHA PABOTA 9. (4 yaca)
INTAHMUPOBAHMUME U ITOAT'OTOBKA SKCIIEPUMEHTA I1IO ITIOJIYYHEHUIO
BE3BOJAHbIX U KPUCTAJUIMYECKUX XUMWYECKUX [TPOJYKTOB
KoHTponbHbIE BOIPOCHI

CrtpykTypa Hay4yHOH pabOThI
YcTHOe npencTaBieHre nHpopMauu
W3noxxeHue u apryMeHTaIus BbIBOJOB Hay4YHOU paObOThI

6 IMJAKTUYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJISAA (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OneHo4HbIe CPEACTBA, NOKA3aTeJIM U KPUTEPHH OLCHMBAHUS KOMIIETCHIM I

HNHpexc
KOMIIETe
HIIAU

OneHnouHoe
CPeIcTBO

IHoka3aTenn
OLICHUBAaHUA

Kpurepun onenuBanns
c()OpMHPOBAHHOCTH KOMIIETEeH M

[1K-1

Ortuer no
nabopaTopHOI
pabore

Huzkuii —
HEYJOBJIETBOPUTEIIb
HO

CTaBUTCH, eci JIOTTYIIICHBI
CYIIECTBEHHBbIE  OmMOKH (B XOAe
JKCTIIEPUMEHTa, B  OOBSICHEHUH, B
opopmiieHun  paboTHI, M0 TEXHUKE
0e30macHOCTH, B paboTe C BElecTBaMU U
npudopamMu), KOTOPbIE HE HCIPABISIOTCS
JTaKe TI0 YKA3aHHIO MPEIO01aBaTelsl.

IToporosslii —
YIOBJIETBOPUTEIBHO

CTaBUTCS, €CIU JONYILIEHbl OJHa-JBE
CYLIECTBEHHbIE ~ OmMOKM (B XOje
OKCHEPUMEHTa, B  OOBSICHEHUH, B
opopmiieHnun  pabOTHI, M0 TEXHUKE
6e30macHOCTH, B paboTe C BEIEeCTBAMH U
npudopaMu), KOTOPHIC HCIPABISIOTCS C
MTOMOIIBIO MTPETOaBaTEIIsl.

ba3oBblii — X0poI110

a) paboTa BBITIOJIHEHA TMPaBWIbHO, 03
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CYIIIECTBEHHBIX OIINOOK, CIeNaHbI
BBIBOJIBI;

0) JOMYyCTHUMBI: HEIOJHOTA IPOBEIACHUS
Wi opOpPMIICHHS AKCIEPUMEHTa, OJHA-
JIBE  HECYIICCTBCHHBIE  OIIMOKH B
NIPOBE/ICHUHT WIN oopmieHnn
JKCIIEPUMEHTa, B IMpaBWiIax paboThl ¢
BEIIECTBAMH U TIPUOOpaMu

Bricokuii — OTIIMYHO

a) paboTa BBHITIOJHEHA IOJIHO, PABHUILHO,
0e3 CYIIECTBEHHBIX OIIMOOK, CJeJIaHbl
BBIBOJIEL;

0) PKCIEPUMEHT OCYIIECTBJICH I10 IUIaHy C
Y4eTOM TEXHHKH O€30MacHOCTH U MPaBUII
paboOTBl ¢ BeIIECTBAMH W MPUHOOPAMH;
B) HMEIOTCS OPraHW3alMOHHBIC HABBIKH
(mopmepkMBaeTcs  4YUCTOTa  pabouero
MeCTa M TIOPSAJOK Ha CTOJIe, SKOHOMHO
UCIOJIB3YIOTCS PEAKTHBBI).

KoHntposbnas
pabora

Huzkuii —
HEYI0BJIETBOPUTEID
HO

JTOMYCTUJI YHUCJIO OIMMOOK W HEJO0YETOB
IPEBOCXOJSIIEe HOPMY, TMpPU KOTOPOU
MOJKET OBITH BBICTABJICHA OLICHKA «3)»

[ToporoBbiii —
YAOBJIETBOPUTEIHHO

€CIIM CTYJIEHT MpPaBWIbHO BBINOJHUI HE
MEHEe MOJOBHUHBI pabOTHl WU JIOITYCTHII:
He Oojee ABYX TpyObIX OHIMOOK; WM HE
Oosee onHOUN rpyOoil M ogHOW HerpyOoi
OLIMOKH U OJTHOTO HEeJloueTa; WiK He Ooee
JBYX-TpeX HErpyObIX OIIMOOK; MJIM OJHOM
HerpyOoi OIMOKHN U TPEeX HEI0YeTOB; WU
MIPH OTCYTCTBUH OIIMOOK, HO TIPY HAJTMIUHU
YeThIpeX-TISITH HEJ0UETOB.

ba3oBeIii — X0po1o

CTYJICHT BBIIIOJIHUI Pa0OTy IOJHOCTBIO,
HO JOMyCTHJI B Heil: He Oonee omHOU
Herpy0oil OMOKH U OHOTO HEIOYeTa UITH
He OoJiee ABYX HEJIOUETOB

Bricokuii — OTIIMYHO

paboTa BbIIOJIHEHa 0€3 OMMOOK, YKa3aHbI
BCE pacyeTHble (QOPMYJIbI, ETUHHIIBI
u3MepeHusi, 0e3 OmMOOK BBIMOTHEHBI
MaTeMaTHYeCKUE pacueThl

[1K-5

Ortuer no
nabopaTopHOI
pabore

Huzkuii —
HEYJOBJIETBOPUTEIIb
HO

CTaBUTCH, eci JIOTTYIIICHBI
CYIIECTBEHHBbIE  OmMOKH (B XOAe
OKCTIIEPUMEHTa, B  OOBSICHEHUH, B
opopmiieHnn  paboTHI, M0 TEXHUKE
0e30macHOCTH, B paboTe C BElecTBaMu U
npudopamu), KOTOpPbIE HE HCIPABISIOTCS
JKe TI0 YKA3aHHIO MPEIO01aBaTelsl.

IToporossrii —
YIOBJIETBOPUTEIBLHO

CTaBUTCS, €CIU JONYILIEHbl OJHA-JBE
CYLIECTBEHHbIE ~ OmMOKM (B XOje
OKCHEPUMEHTa, B  OOBSICHEHUH, B
opopmiieHUn  pabOTHI, M0 TEXHUKE
0e30macHOCTH, B padoTe C BEIIECTBAMH U
puOOpaMu), KOTOPHIC HCIPABISIOTCS C
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TIOMOIIIBIO IMPCTIOAaBaTCIIA.

ba3oBblii — x0po110

a)paboTa BBINOJHEHA TMPABWIBHO, 0€3
CYIIIECTBEHHBIX OIIMOOK, CeTaHbI
BBIBOJIBI;

0) JOMyCTHUMBI: HEIOJHOTA IMPOBEACHUS
Wi opOpPMIICHHS AKCIEPUMEHTa, OJHA-
JIBE  HECYIICCTBCHHBIE  OMIMOKH B
NIPOBEICHUHT WIN oopmieHnn
JKCIIEPUMEHTa, B IMpaBWIax paboThl ¢
BEIIECTBAMH U TIPUOOpaMH

Bricokuii — OTIIMYHO

a) paboTa BEITIOJHEHA IOJIHO, MPABHUILHO,
0e3 CyIIEeCTBEHHBIX OIIMOOK, C/eJIaHbl
BBIBO/JIBI;

0) PKCIEPUMEHT OCYIIECTBIIEH IO MJIaHy C
Y4eTOM TEXHHKH O€30MaCHOCTH W IMPaBUI
paboThl ¢ BelleCTBAMU U MNpUOOpaMu;
B) HMMEIOTCA OpraHU3AIMOHHBIC HAaBBIKU
(mogmep:kuBaeTcs  4YUCTOTa  pabouero
MeCTa M TIOPSIIOK Ha CTOJE, SKOHOMHO
UCIOJIB3YIOTCS PEAKTHBBI).

IIK-5

KoHntposbHas
paborta

Husknii — JOMYCTHJI YMCJIO OIIMOOK M HEJOYETOB
HEYJOBJIETBOPUTENb | IPEBOCXOSAUIEE HOPMY, IPU KOTOPOH
HO MOKET OBITH BBICTABJIEHA OLIEHKA «3»

[Toporossrii — €CJIM CTYJEHT MPaBUIBHO BBIMOJHUI HE
YAOBIETBOPUTENILHO | MEHEE TMOJOBUHBI Pa0OThI WA JOMYCTHII:

He Oonee ABYyX TPyObIX OIMIMOOK; WM HE
6onee onHOM rpyboi M OAHON HerpyOoit
OIMOKH 1 OJTHOTO HEeIOUeTa; WK He Ooiee
JIBYX-TpeX HErpyObIX OIIMOOK; WM OJTHOM
Herpy0oi omMOKH M TPEX HEOUETOB; WU
IpU OTCYTCTBUU OUIMOOK, HO MPU HAJTMYUU
YeThIPEX-TISITH HEJT0UYETOB.

ba3oBblii — x0po11o

CTYJICHT BBIIIOJIHUI Pa0OTy IOJHOCTBIO,
HO JOMyCTHJI B Heil: He Oonee omHOU
Herpy0oil OMOKY U OHOTO HEIOYeTa UITN
He 6osiee IBYyX HET0YETOB

Bricokuii — oTIMYHO

paboTa BbINOJIHEHa 6€3 OMMOOK, yKa3aHbI
BCE pacyeTHble (OPMYJbI, EIUHUIIBI
u3MepeHusi, ©0e3 OmMOOK BBIMOJTHEHBI
MaTeMaTHYeCKUEe pacueThl

6.2 IIpoMe:kyTOYHASI aTTECTALUS CTYAEHTOB MO AMCHHUIINHE

HpOMC)Ky'TO‘-IHa}I arTeCTanusa ABJISICTCA HpOBCpKOﬁ BCEX 3HaHHI>'I, HaBBIKOB H YMCHHf/'I

CTYJEHTOB, MPHUOOPETEHHBIX B MpOLECCe M3yUeHUs AUCHUILIUHBL. POpMO NMPOMEKYTOUHON
aTTeCTalluy 10 JUCLMILINHE SBIIACTCS 3a4ET.

KPUTEPUHN OLICHUBAHHUS.
Kpurepun oueHnBaHMs YCTHOI'O OTBETA Ha 3a4eTe

HJ’IH OLICHUBAHHA PE3yJbTaTOB OCBOCHUA JUCHUINIMHBI TIPUMCHACTCA CICAYIOIUE
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OneHka «32a4TEHO» BBICTABIISETCS CTYAEHTY, €CIH:

1. BOMPOCHI PaCKPHITHI, U3JIOKEHBI JIOTUYHO, O€3 CYLIECTBEHHBIX OIMIMOO0K;

2. TIOKa3aHO YMEHHE WIUIIOCTPUPOBATh TEOPETHUECKUE TMOJIOKEHHUSI KOHKPETHBIMHU
pUMepamu;

3. IPOIEMOHCTPUPOBAHO YCBOCHUE paHee H3YyUEHHBIX BOIPOCOB, C(HOPMHUPOBAHHOCTD
KOMIIETEHIINH, yCTONYUBOCTh UCIOJIB3YEMBIX YMEHUIN 1 HABBIKOB.

HomnyckaroTcst He3HAYUTENIbHbIEC OIIMOKH.

OueHka «He 32a4TEHO0» BBICTABIISICTCS, €CIIH:

1. He pacKkpbITO OCHOBHOE COZep)KaHuE YUeOHOro MaTepHaa;

2. oOHapy»eHO HE3HaHHE WM HEMOHMMaHue OoJbplIel Wi HamOojee Ba)KHOM dYacTu
y4eOHOro Marepuana;

3. JOMyLIeHbl OIIMOKKM B OMNpPENEICHUM TIOHSATUH, KOTOpble HE HCIPABIEHBI IOCIE
HCCKOJIBKHMX HAaBOAAIINX BOIIPOCOB;

4. He chOpMUPOBAHBI KOMIIETCHILIUN, YMEHHUS U HABBIKH.

TPEBOBAHUSA K ®OPME OTUYETA 10 JIABOPATOPHOU PABOTE

®opma otyera. OTueT JODKEH cOAepkKaTh Ha3BaHUE, IIeNib pabOThl, OMHCAHHME XOJa
paboThI, cxembl TIPHOOPOB, pacueThl, TabmuIly, BeIBOA. K mabGopaTopHOl paboTe HOJDKHBI
OBITH Pa300paHbI BOMPOCHI K 3aHATHIO.

6.3 TunoBbie KOHTPOJIbHBIE 3a]aHUsI WJIM HHbIE MATePHAJIbl, HeOOXOAUMBbIE J1JIsI
OLIEHKH Pe3yJIbTATOB OCBOEHHUS TUCUMILINHBI

KOMILJIEKT 3AJJAHUM 1151 KOHTPOJIbLHOM PABOTHI

BapuaHT KOHTPOJIBHOI PadOTHI
KonTposbHas padora: [InanupoBaHue M MOATOTOBKA XMMHUYECKOTO 3KCHEPHUMEHTA IO
HOJYYEHUIO U UJIEHTU(DUKALMU OPraHMYECKOT0 U HEOPraHWYECKOTO BEIIECTB
Bapuanr 1
1. MeToapl HAYYHOTO MCCIIEIOBAHUS
2. Teopernueckue METOIbI (METOIBI — MTO3HABATEIIHHBIE ICHCTBUS)
3. IlnanupoBaHME€ M TOATOTOBKA 3JKCIEPUMEHTAa II0 BOCCTAaHOBIICHUIO OKCHUIOB H
raJOreHU10B BOJIOPOJIOM
Bapmuanr 2
1. ®a3a npoexkTHPOBaHNs HAYYHOTO MCCIIEIOBAHUS
2. KonuentyanbHas cTagus Gpa3bl IPOSKTUPOBAHUS HCCIIEIOBAHUS
3. [InanupoBaHue M MOATOTOBKA SKCIIEPUMEHTA IO BOCCTAHOBIIEHUIO OPTI. COEANHEHUHN
Bapuant 3
1. ConepxatenbHblii U (OpMaNbHBIA MOIXOABI
2. Jlormyeckuil ¥ UCTOPUIECKUI TOAXO/IbI
3. KauecTBeHHBI M KOMWUYECTBEHHBIA MOIXOIbI
Bapmuanr 4
1. Kputepuu oLieHKH JOCTOBEPHOCTH PE3YJIbTATOB TEOPETUYECKOTO UCCIIET0BAHUS
2. Kpurepuu OLEHKH T0CTOBEPHOCTH PE3yJIbTAaTOB SMIIUPUUYECKOTO HCCIEeIOBAHUS
3. IlmaHupoBaHWE€ M TOArOTOBKAa JKCIEPHUMEHTAa IO TNOJYYEHHI IIEPOKCHIOB U
MIEPOKCUIHBIX COJIEH: IIEPOKCUJT BOLOPOAA.
Bapmuanr S
1. OMnupuyeckuil 3Tan uccieI0BaHus
2. Oran oopMIIeHHUS pPEe3yJIbTATOB UCCIEIOBAHHS
3. IlnanupoBaHue U MOATOTOBKA SKCIEPUMEHTA MO MOJIYUYEHUIO FaJIOTEHUI0B
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BOIIPOCHI K 3AYETY

CpencTBa Hay4yHOTO MCCIIE0OBAHU (CPEACTBA IO3HAHMUS)
MeTobl Hay4YHOIO UCCIEA0BaHUS

Teopernueckre METObI (METOABI — MO3HABATEIbHBIC ICHCTBUS)
Mertoj aHanu3a CUCTEM 3HaHUU

Opranu3anus npoiecca NpoBeIeHUs UCCIEIOBaHUS

@daza NpoeKTUPOBAHUS HAYYHOI'O UCCIEIOBAHUS
KonnenryanpHas cragus Gpa3bl IPOCKTHPOBAHUS HCCIICIOBAHUS
Oranbl (pa3bl IPOSKTUPOBAHUS HUCCIICOBAHUS

OOBEKT U peAMET UCCIICIOBaAHUS

Tema uccnenoBanus

CopnepxaTenbHblii U (OPMATBHBIN ITOIXOIbI

Jlornueckuii 1 UICTOPUUECKUI TTOAXObI

KadecTBeHHLI M KOJMYECTBCHHBIM ITOIXOIbBI

OTtan onpeneNeHus LEeIu HCCIIEeI0BaHUsA

Oran  popmupoBanus (BeIOOpA) KPUTEPUEB OICHKUA JOCTOBEPHOCTH

HCCIICOJOBaHUA

Kputepuu o1ieHKH JOCTOBEPHOCTH PE3yJIbTATOB TECOPETUUYECKOTO UCCICAOBAHUS
Kputepuu o1ieHKH T0CTOBEPHOCTH Pe3yIbTaTOB IMIIUPUUYECKOTO UCCIIETOBAHUS

CTaI[I/IH MMOCTPOCHUA THUIIOTE3blI HMCCICAOBAHUA
CTaI[I/IH KOHCTpYUPOBaHHUA HUCCICAOBAHUSA
Texmomoruaeckas (1)8,321 HAay4YHOT'O UCCJICAOBAHUSA

HOCTpOGHI/Ie JIOTUYECKOM CTPYKTYPBI TECOPECTUICCKOT'O UCCIICIOBAHUSA

[TocTpoeHune 10ruueckoi CTpyKTyphl TEOPUH (KOHLIETILIUH)
OMOUPUYECKUIA 3Tal UCCIIEI0BAHUS

Ortan ohopMIICHHs Pe3yIbTAaTOB UCCIIEIOBAHUS
PednekcuBHas ¢aza Hay4dHOTO UCCIIETOBaAHUS

Metoauka 1 TNIaHUPOBAHUE IKCTIEPUMEHTA.

MeTponoquecxoe obecneueHue OKCIICPUMCHTAJIbHBIX HCCJIeIOBaHUM.

Opranuzanus pabodero MecTa 3KCIepuMeHTaTopa.

BausHMe NCUXOJIOTHYECKUX (l)aKTOpOB Ha X0 M Ka4Y€CTBO 3KCIICPUMCHTA.

Odopmenue pe3yabTaToB HAYYHOTO UCCIEIOBaAHUS
CtpykTypa Hay4HOH pabOTHI

YcTHOE npencTaBieHne nHGopMaluu

N3n0xeHne 1 apryMeHTalus BbIBOJIOB HAyYHOH paboThI
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pe3yJIbTaTOB

HJ'IaHI/II)OBaHI/IG " IOATOTOBKA 3KCIICPUMCHTA IO TEME apOMATUUICCKHUE COCAUHCHUSA U UX

PCaKkmuu.

HJ'IaHI/IPOBaHI/Ie U TIIOATOTOBKA OJKCICPUMCHTA I10 OKHCICHHUIO OpPraHu4Y€CKOro HJIn

AJIEMEHTOOPTaHUYECKOTO COETUHEHUS.
Ornpenenenre OCHOBHBIX (PU3NYECKUX KOHCTAHT

HJIaHI/IpOBaHI/IC U TIOATOTOBKA OJKCIICPUMCHTA II0 H3YYCHUIO CBOMCTB ApUJIbHOTO

coenuuenus cypbmbi(ll, V).

HJIaHI/IpOBaHI/IC U TOATOTOBKA JKCIICPUMCHTA IO IMOJYYCHHIO TaJIOICHUIA apUIIBHOI'O

coenuHenus cypbmbi(l11).

HJIaHI/IpOBaHI/IC U TOATOTOBKAa  3KCICpUMCHTA 110 PpPCAKIOUAM

OJIEMCHTOOPTaHUYCCKOI'0 UM HCOPraHUYCCKOro COCANHCHM.

HJIaHI/IpOBaHI/IC u IOATOTOBKA 9KCIICPUMCHTA Io OYHCTKC

HEOPTaHUYCCKUX HUIIU SJICMCHTOOPIraHNYCCKUX BEIIECTB

OpTraHHu4€eCcKoro,

OpTraHN4YCCKUX,

HJ'IaHI/IpOBaHI/Ie N TIIOATrOTOBKA OKCIICPUMEHTA 110 IIOJYYCHHUIO 663B0,I[HI)IX n
KPpUCTATNIMYCCKUX XUMHUYCCKUX IMTPOAYKTOB



6.3.1.

OLEHOYHBIE

CPEJACTBA

CO®OPMUPOBAHHOCTU KOMITETEHIWH T1K-1

TecThl coiepKar CIEIYIOUIUE TUIIbI 3aIaHUI

I
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ITPOBEPKU

Tun 3aganus Ne zapanus | Bec 3aganus Pe3ysabTaTr oneHuBaHus
(0amn) (0a/JIB1, MOJTyYeHHBIE 32
BbIIIOJIHEHHE 3a]aHus /
XapaKTePUCTHKA MPABUILHOTO
O0TBETA)
3ajanus 3aKpBITOrO THUIIA 1,2,3,4 1 Sain 1 ©6 - monHOE mpaBWIBHOE
c BBIOOPOM OJHOTIO COOTBETCTBUE;
npaBwibHOro orsera (1 — 0 6 — ocTanmpHBIE CITy4Yan
4)
3amanus 3aKpBITOrO THUIIA 56,7 2 Oamna 2 0 — T1TOoJHOE TMpaBUIBLHOE
C BBIOOPOM HECKOJIBKHX COOTBETCTBHUE
IPABWIbHBIX OTBETOB (2 (mocienoBaTeIbHOCTh BapHUaHTOB
n34) OTBETAa MOXKET OBITH JIFOOOH);
1 6 — eciu pgomymieHa oOfHa
omuOKa / OTBET NMPaBUJILHBIN, HO
HE IIOJIHbII;
0 0 — ocTajbHBIC ClTyYan
3amaHusi 3aKpBITOTO THUIIA 8,9, 10 2 bayuta 2 0 — TmoJHOe MpaBWIBHOE
Ha YCTaHOBJICHHE COOTBETCTBUE;
cootBercTBUsA (3 Ha 3 u 4 1 6 — eciu jomymieHa oJHa
Ha4) omnOKa / OTBET MPaBUIIbHBIN, HO
HE ITOJIHEIN;
0 6 — ocTranpHBIC CTyYan
3amanus 3akpeitoro tuma | 11,12, 13 2 Oamta 2 0 — TmoJHOe TMpaBWIbHOE
Ha YCTaHOBJICHHE COOTBETCTBHE;
MOCJICA0BATEIEHOCTH 1 6 — ecnu [fomymieHa oJHA
omnoOKa / OTBET MPaBUIIbHBIN, HO
HE ITOJIHEIN;
0 6 — ocTtanbpHBIC CTyYan
3ajaHusl OTKPBITOTO THUIIA 14, 15 3 Gama 3 © — TmonHOe TMpaBHIbHOE
C KpaTKuM OTBETOM COOTBETCTBHE;

0 6 — ocTanbpHBIE CITy4YaH

®opmupyemMasi KOMIIETEHIUA NuaukaTopsl chopMHPOBAHHOCTH
KOMIIeTCHIIUH

IIK-1. Braneer cucremoit pynmameHnTaabHbix | @ [IK-1.1. ITonumaer OCHOBHEIE

XUMHUYECKHUX TIOHATUN U 3aKOHOB. MIPUHITUTIBI, 3aKOHBI, METO0JIOTHIO
U3y4aeMbIX XUMHYECKHX JUCLUILINH,
TEOPETUYECKHE OCHOBBI  (U3MYECKUX H
(U3UKO-XMMHYECKIX METOJI0B
HCCIIEA0BaHUS.
e [IK-1.2. Mcnone3yer ¢yHIaMEHTAIbHBIC
XMUMHUYECKHE TTOHSITHSI B cBOEH

YPOBHA
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po(hecCHOHATLHOM IS TEIIbHOCTH

e JIK-1.3. HMHrepnperupyeT NOIy4YEHHBIE
pe3yabTaThl, MCIOJB3ysl 0a30Bble IOHATHUS
XMUMUYECKHX JIUCIHUILINH

Tect 1. mo qucnuminne «MeToAMKa MOATOTOBKH IKCIIEPUMEHTA)

1. Kakoii J0OKyMeHT SIBJISIETCSI IePBOOYEPeIHbIM [IJIsl M3yYeHNsI Mepel HAYaJoM padoThl B
XUMHYecKoi J1abopaTopun?
1) XKypnas nabopaTopHBIX padoT.
2) UHCTpyKIHMS IO TEXHUKE 0€301MacHOCTH.
3) Meroaunueckoe nocodue mo SKCIepuMeHTY.
4) IlacnopT peakTusa.

Otser: 2

2. YUTo U3 mepevyncJeHHOr0 B EPBYIO 04Yepelb XapaKTepu3yeT NpeaMeT HCCaeI0BAHNA?

1) KonkpeTHas 001acTh MaTepuaibHOI0 MUpa, KOTOPYIO U3y4aroT.
2) KoHkpeTHOe CBOHCTBO, OTHOIICHUE HIIH aCHIEKT, N3y4aeMblii B 0OBEKTE.
3) ®opmyaupoBKa LEeIH paboThI.
4) 'nore3a uccnenoBaHusl.
Otser: 2

3. Ha kakom 3Tame Hay4yHOro HccjieA0BaHHUsA (POPMYJIMPYIOTCS BBIBOJAbI U OLIEHUBAETCS
COOTBETCTBHE Pe3yJIbTATOB NMOCTABJIEHHBIM 3a7auyam?

1) Texnonornueckas ¢asa.

2) DOMOMpUYecKuil HTam.

3) PednexcuBHas ¢aza.

4) Oran nIaHUpPOBaHUS.
Ortser: 3

4. Kakoii npuHOUI JIeKUT B OCHOBe o0ecriedeHHs JOCTOBEPHOCTH IKCIEPUMEHTATbHBIX
JTAHHBIX?

1) IlpuHIMI 5KOHOMHH PEAKTHUBOB.
2) [TpuHUIMIT BOCIIPOU3BOJUMOCTH.
3) [IpyHIMIT YHUKATBHOCTH.
4) [IpyuHIUI TPOCTOTHI.

Ortser: 2

5. Kakme wu3 mnepe4yncjieHHbIX [1elCTBHH OTHOCATCH K TeOPeTHYECKUM MeTOoAaM
Hccaea0BaHNs (IO3HABATEIbHBIM AeHCTBUAM)?

1) IIpoBenenue cuHTE3a HOBOTO COEIUHEHUSI.
2) AHanu3 Hay4HOU JIUTEPATYPHI.
3) MoaenupoBaHue mporecca.
4) Usmepenue pH pactsopa.
5) AbBcTparvpoBaHue U UaeaInu3alusl.
OtBer: 2, 3,5

6. Kakme kpuTepum MuCHOJB3YIOTCA [JI OLEHKH JOCTOBEPHOCTH Pe3yJbTATOB
XHMHMYECKOIr0 IKCIIepUMeHTa?
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1) Kpacora u HarnmsagHoCcTh opopMIIeHUs Ja00PaTOPHOTO KypHaJa.
2) Bocnipou3BoauMOCTh pe3yabTaTOB.
3) CooTBeTCTBHE PE3yIHTATOB THIIOTE3E.
4) Cratuctuueckasi 3HAaYUMOCTD JIaHHBIX.
5) CTOUMOCTb HCIIOIb30BAHHBIX PEAKTHBOB.
Ortser: 2, 4

7. Uro [0/KHO ObITH OTpakeHo B pasaene «Opranusanus padoyero Mecra
IKCIIEPUMEHTATOPA» Mepel HAaYaJI0M PadoThI?

1) Criucox Bcel HEOOXOMMOM MOCY bl ¥ TPHOOPOB.

2) I1nan sBakyanuu U3 3JaHUsl.

3) Pacnionosxenue cpefcTB MOXKapOTYLICHUS U HEUTpaTu3alluu.

4) I'paduk nexxypcTB Mo Ja00pPaTOPUH.

5) ITocnenoBaTenbHOCTH ONEpALHiA JIJIs O€30TaCHOM paOdOTHI.
Otset: 1, 3,5

8. YcTaHOBHTE COOTBETCTBHE MEKAY 3TAIIOM HAYYHOT'0 UCCJICAOBAHUSA U €10 COACPKAHUECM

1. Texnomoruueckas ¢asza : A. DopMyTupoBKa TEMBI, LIEJH, 33/1a4, THIIOTE3bI, IJITAHUPOBAHUE.

2. Dvnupudeckuii stan : b. HemocpencTtBenHHoe mpoBefeHHE IKCIEPUMEHTa, cOOp AMIUpHUUe-
CKHX JaHHBIX.

3. PednexcuBnas daza : B. Ananus, uHtepnperanus pe3yiabTaToB, (HOpPMYIHPOBKA BHIBOJIOB,
OLICHKA JIOCTOBEPHOCTH.

9. YcTaHOBHTE COOTBETCTBHE MEKIY MOHSITHEM H €ro onpeaeieHueM:

1) O6bext wuccrnenoBanus : A. KoHKpeTHBII MaTepuanbHBId WM HACATbHBIA HOCHTEIh
npoOJeMbl (BEIIECTBO, IPOIIECC, SBICHUE).

2) IIpenmer uccnenoBanust : b. KoHkpeTHBIN acmekT, CBOWCTBO WM OTHOIIEHHWE BHYTPHU
00BEKTa, KOTOPOE HEMOCPEICTBEHHO H3ydJaeTCsl.

3) Tema uccnenoBanus : B. KonkperHas, y3kas 0061acTb, B paMKax KOTOpPOi OyeT MPOBOAUTHCS
HCCIIeIOBaHUE.

10. Ilpm oxa3aHum TMepBOil MOMOIM B  CJy4Yae MOPaKeHUS] IJIEKTPUUYECKHUM
TOKOM He00X0ANMO:

1) HemenneHHO OTTalIUTh MOCTPaJaBLIETO OT MPOBOJA 3a OJEXKIY, HUCIOJB3Ys AUDIEKTPUK
(cyxyro IepeBSHHYIO MaJKYy).

2) Bb13BaTh CKOPYIO MEIUIIMHCKYIO IIOMOIIIb.

3) OcB0o6OANUTE MOCTPAAABIIETO OT JAEHCTBUS TOKA, OTKIFOUYHUB UCTOUYHUK.

11. YcraHoBHTEe MNPaBWIBHYI0 TMOC/IA€I0BATEIbHOCTh JAeHCTBUI NPH NJIAHMPOBAHUM
XHMHUYECKOIr0 IKCIIePUMEHTA:

1) AHanu3 nuTepaTypHbIX JAHHBIX O MpolieMe.

2) ®opMyIupOBKa L€ U 3a4a4.

3) Be1bop MeT0/10B 1 METOAUK.

4) Onpenenenne HEOOXOIUMOTO 0OOOPYJOBAHUS M PEAKTHUBOB.

5) CocraBrieHne NoAaroBoro miaHa (MpoToKoJIa) SKCIEePUMEHTA.

12. YcraHoBuTe NPaBHIBHYIO MOC/I€10BATeIbHOCTD ACHCTBUH NPH pa3inBe HeOOJIbIIOro
KOJINYeCTBA KOHICHTPUPOBAHHON KHCJIOTHI HA CTOJI:
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1) HageTs pe3anHOBBIC TIEpYATKH.

2) OrpaHu4uTh MECTO pa3JinBa.

3) 3achInarh HEUTPATU3YIOIIUM BEIIECTBOM (COIOM).

4) Y nanute HEUTpaIU30BaHHbIE OCTATKU U MPOMBITH IIOBEPXHOCTH BOAOM.
5) CooOmuTh pyKOBOAUTEIIO PAOOTHI.

13. YcraHoBHuTe MOC/I€I0BATEIbHOCTh CTAAMH PeajbHOr0 XMMUYECKOr0 3KCIepUMeHTa B
JabopaTopum:

1) [TonroroBka mpruOOPOB U PACTBOPOB.

2) IlpoBeneHue cepuu ONBITOB 10 HAMEYEHHOMY IJIaHy.

3) AHanu3 u uKcanys IPOMEXYTOUHBIX PE3yJIbTAaTOB.

4) UtoroBast 00paboTKa 1 OCMBICIICHHE BCEX MOJYyYEHHbIX JAHHBIX.

14. Kak Ha3pIBaeTcsi MeTOJ HAYYHOIO NO3HAHHSA, NPEACTABJIAIONINI C000H MBbICIEHHOE
BblJeJleHHE CYLIeCTBEHHbIX CBOWCTB M CBfi3eii INpeaMera MNpH OTBJEYEHHH OT
HeCcyllleCTBEeHHbIX?

OtBet: AGcTparupoBaHue

15. IlepeuyucinTe OCHOBHBbIE pa3/iesibl, KOTOPbIe JOJLKHbI ObITh B MHCbMEHHOM OT4YeTe 0
NMPOBeIECHHOM XMMH4YECKOM JKCIlepuMeHTe (He MeHee TpeX).

Ortser: Llenb/BBeieHE, METOAMKA/IKCIIEPUMEHTANIbHAS YaCTh, PE3YJIBTAThl U 00CYKIICHHE,
BBIBO/JIBI, JIUTEpPATYpa.

6.3.2. OLEHOYHBLIE CPEJICTBA JJIA ITPOBEPKU YPOBHA
CO®OPMHNPOBAHHOCTHU KOMITIETEHIIMUA T1IK-5

TecTsl copepIKaT CeNyIone TUTIBI 33JaHUuN

Tun 3aganusa Ne 3aganna | Bec 3aganus Pe3yabTar oneHuBaHus
(0asmn) (0a/JIB1, MOJTyYeHHBIE 32
BbIINIOJTHEHHE 3aaHus /
XapaKTePUCTHKA MPABUJIBLHOIO
0TBETAa)
3amanusi 3aKpHITOrO THUIIA 1,2,3,4 1 6amn 1 6 — mojmHOE TMpaBUIBLHOE
c BBEIOOpOM OJIHOTO COOTBETCTBHE;
npaBuiIbHOTO OTBeTa (1 — 0 6 — ocTanbpHBIC ClTydan
4)
3amaHusl 3aKpPHITOTO THUIIA 56,7 2 Oamna 2 0 — TmToJHOE TMpaBUIBHOE
C BBIOOPOM HECKOIBKHUX COOTBETCTBHUE
MPaBWIbHBIX OTBETOB (2 (mocienoBaTeIbHOCTh BapHUaHTOB
u34) OTBETa MOKET OBITh J1t000i1);
1 6 — ecimu pgomymieHa OfHa
omnOKa / OTBET MPaBUIIbHBIN, HO
HE TIOJIHBIH;
0 6 — ocTranpHBIC CITyYan
3amaHusl 3aKpBITOTO THIIA 8,9, 10 2 bayuta 2 0 — TmOoJHOe MpaBWIBHOE
Ha YCTaHOBJICHHE COOTBETCTBHE;
cootBercTBus (3 Ha 3 u 4 1 6 — ecimu gomymieHa OfHA
Ha4) omnOKa / OTBET MPaBUIIbHBIN, HO
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HE IOJIHBIN;
0 60 — ocTaJbHBIC CITyYaH
3amanust 3akpeitoro tuma | 11,12, 13 2 dayuta 2 0 — TmOoJHOE MpaBWIbHOE
Ha YCTaHOBJICHHE COOTBETCTBHE;
MIOCICA0BATEILHOCTH 1 6 — ecmu nomymieHa ojHA
omuOKa / OTBET NMPaBUIILHBIN, HO
HE IOJIHBIHN;
0 60 — ocTaJbHBIC CITyYaH
3amaHusi OTKPHITOTO THUIA 14, 15 3 oayta 3 © — TmmonHOE MpaBWIBHOE
C KpaTKUM OTBETOM COOTBETCTBHE;
0 6 — ocTanpHBIE CITyYaH

dopmupyemasi KOMIETEHIIUA

NuaukaTopsl chopMHPOBAHHOCTH
KOMIIeTCHIIUH

IIK-5. CnocoGeH ocymecTBIsATh KOHTPOJIb

Ka4yecTBa CBIPBS, KOMIIOHEHTOB u
BBIITYCKAEMON  MPOIYKIIUU  XUMHYECKOTO
Ha3HAYEHHS (il PYKOBOJICTBOM
CIICIIHAIMCTOB Ooiee BBICOKOM
KBaTM(UKAITTH

e [IK-5.1. BeiOupaer mMeTONBI M CpeICTBa
KOHTPOJISI KadyecTBa ChIPhs, KOMIIOHEHTOB W
BBIITYCKAGMOH  NPOJAYKIMH  XUMHYECKOTO
Ha3HA4YCHHS HA COOTBETCTBUE TpeOyemoun
HOPMATHBHOM JTOKYMEHTAIIUH

e JIK-5.2. Brimoaaser CTaHJIapTHbIE
Omepalnry Ha THUIIOBOM OOOPYIOBaHHUM ISt
XapaKTEPUCTUKU CBIPbs, MPOMEKYTOUYHOU U

KOHEYHOMH MPOYKIIHI XUMHUYECKOTO
IIPOU3BOJICTBA.
e JIK-5.3. Cocrasisier IIPOTOKOJIBI

WCIBITAaHUHM, OTYETHl O BBIIIOJIHEHHOH padoTe
10 3a/1aHHOM popme

o JIK-54. OcymecTBisier KOHTPOJIb
TOYHOCTH aHAJIUTHYECKOTO 000pYIOBAHUS
Ha COOTBETCTBHE TpeOyeMol HOpPMaTHBHOM
JIOKYMEHTalluu

Tecr 2. «MeToauka noAroToBku 3xcnepumenta» IK-5

1. Kakoii AOKYMEHT ABJACTCH NEPBUYHBIM H 00s13aTeIbHBIM AJIl MPOBEACHUSA aHaJIU3a

Ka4yecTBa NPOAYKUNHU B Jladoparopuu?

1) IIpoTokon ucHbITaHUH NPEABIAYLIEH MapTHH.
2) Texunueckuit pernament win ctagaapT ([OCT, TY) Ha MeToIbI KOHTPOJISI.

3) Hayunas ctatbs 1o TeMe aHaJIM3a.
4) XKypnan ydyera pabodero BpeMeHH.
Otser: 2

2. OcHOBHAasl 1eJIb TeXHOJIOTHYecKOoil (a3bl Mccie0BaHUS NPH MJIAHMPOBAHUU KOHTPOJISA

KadyeCcTBa — 3TO0:

1) HenocpencTBeHHOE IPOBENEHNE 3aMEPOB U MOJYUEHUE «CHIPBIX» TaHHBIX.
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2) Pa3paboTka u coriacoBaHue IuiaHa-rpaduka UCIBITAHUHN, TOA00P METOIUK.
3) Craructuueckas 06paboTKa JaHHBIX U HAIIMCAHUE OTYETA.
4) CBepka pe3ysbTaToB C TPEOOBAHUSIMHU 3aKa3YHKa.

Otser: 2

3. Kakoil u3 mnepeyuMcJeHHbIX KpPUTEpHEB  SIBJSIETCS KJIYEBBIM JJIs1  OLEHKH
JOCTOBEPHOCTH Pe3y/IbTATOB NPH KOHTPOJIe KadyecTBa?

1) HoBu3Ha NOy4eHHBIX 1aHHBIX.
2) CooTBeTcTBHE NPOLEAYPbI H3MEPEHHSI CTaHIaPTU30BAaHHON METOIUKE.
3) C10’XHOCTB UCTIOIB30BAaHHOTO 000PYIOBaHUS.
4) CxopocCTh NMPOBEICHUS aHAIIN3A.
Ortger: 2

4. HpI/IHIII/Il'[, KOTOpBIi;I ABJIACTCH OCHOBOIIOJAralium IJjas o0ecneyeHUsI TOYHOCTH
AHAJIUTHICCKOTO 060pyu03annﬂ:

1) IlpuHIMIT SKOHOMMUH.
2) IlpuHIMI CUCTEMATHYECKOTO KOHTPOJISI i KaTHOPOBKH.
3) IlpuHuKI MaKCUMaTbHOMN 3arpy3KH.
4) [IpyHIMI MUHUMAaJIbHOTO BMELIATEIbCTBA.
Ortser: 2

5. IIpu opranu3anuu padoyero Mecrta AJsi MPOBeleHUS] TUTPUMETPHUUYECKOr0 aHAJIU3A MO
CTAaHIAPTHOI MeToIMKe He00X0IUMO 00eCeYUuTh:

1) Hamuume peiicTByromero arrectata (macmopra) Ha HCHOJIb3yEeMble CTaHIapTHHIC
TUTPOBAHHBIE PACTBOPBI.
2) UcpaBHOCTB ¥ YUCTOTY MEPHOM MOCY /Il (TUMETOK, OIOPETOK, KOJIO).
3) Hanuuue >xypHaia Juist 3aKUCH MEPBUYHBIX JAHHBIX YCTaHOBIEHHON (OPMBI.
4) Hanuuune cpeacTB MHAWBUIyaJIbHOM 3aIIUTHI (XajaT, OUKH, IEPUYATKH).
5) HayuHo-nomnyisipHy!o JIMTepaTypy MO XUMHUH.
Otser: 1,2,3,4

6. Kakme Teopermueckme MeToabl (NO3HABATe/bHbIe [eHCTBUSI) MCHOJb3YIOTCH IPH
HHTEPNpeTANNH JAHHBIX KOHTPOJIA KayecTBa?

1) CpaBHEHUE NOTYUYEHHBIX 3HAUEHUI C HOPMATUBHBIMHU.
2) Craructuueckast 00paboTKa JaHHBIX (pacueT CpeHEro, JOBEPUTEIHHOIO HHTEPBAJIA).
3) AGcTparupoBaHue OT MEIIAIOUINX BIUSAHUN Ha OCHOBE JAHHBIX 10 BAJIMAALNN METOIUKH.
4) [IpoBenieHue NOMOJHUTEIBHOTO SKCIIEPUMEHTA C U3MEHEHHBIMU YCIOBHUSIMH.
5) Ananorus ¢ ApyrMMHU BUJAMH NPOAYKLIHU.
Otsert: 1,2, 3

7. Ilpu BbIOOpE METOAA KOHTPOJISI KAYeCTBA ChIPbSl PYKOBOJACTBYIOTCS

1) TpeboBaHUsIMM HOPMATHBHOM TOKYMEHTAIIMU HA 3Ty MPOAYKIIHUIO.
2) JocTyITHOCTRIO 000pYAOBaHUS B 1a0OpPaTOPHHU.

3) CxopocThIO U 3KOHOMUYECKOH 3(h(heKTHBHOCTHIO METOAA.

4) HayuyHoi#i HOBU3HON METO/A.
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5) HeoOGxoammoli TOUHOCTBIO M YyBCTBUTEILHOCTHIO METO/IA.
Otsert: 1, 3,5

8. YcraHoBuTEe COOTBETCTBHE MEXKAY I3TanoM HCCICI0BAHUA B KOHTCEKCTEC KOHTPOJIsA
KavyeCcTBa M €ro COACPKaHUEM

1. Texnonornyeckas ¢asza : A. U3ydyenue TY Ha nmpoayKiuio, BEIOOp U TMOATOTOBKA METOJIUKH,
KaJIMOpOBKa 000PY1I0BaHUS.

2. Dmmnmpuyeckuii otan : b. IIpoBenenne cepuu u3MepeHuil Mo BRIOPaHHONW METOAMKE, 3aIUCh
HOKa3aHU| IpuOOPOB.

3. PednexcuBnas daza : B. OdopmieHne mpoTokona HUCIBITAHUNA, CPABHEHHE PE3YJIBTATOB C
HOpMaTuBaMu, (OpMyJIUPOBKA 3aKIFOUEHUS.

9. YcraHoBHTEe COOTBETCTBHE MexAy BHAOM IepBO MNOMOIM W CHTyanueid B
NMPOU3BOJACTBEHHOI J1abopaTopuu:

1. ITope3 crexinom OT ammyiibl ¢ peakTuBoM : A. OcTaHOBKa KpOBH, 00pabOTKa KpaeB pPaHBI,
HAJIOKEHHE CTEPUIILHOM MOBS3KH.

2. [Nonaganue B a3 OpbI3r KUCIOTH : b. [IpoMbIBaHue OOIBIIMM KOJIMYECTBOM BOJIBI B TEUCHUE
15-20 muH, 3aTem 3akanath 2 % p-p OOPHON KUCIOTHI.

3. Ilokap u3-3a BOCIUIAaMEHEHUS JIETKOJIEeTy4Yero pacteoputens : B . Hemennennoe oTkitouenue
37ekTpooOopyaoBanus, Tymenue oruerymurenem (OY, OIl) wiu neckom.

10. YcTaHoBHTE COOTBETCTBHE MEKAY pa3acjioM METOAUKH aHA/IM3a U €ro Ha3HAYCHUEM

1. O6nacte npumenenus : A. YkazaHue, /Uil KakuX OOBEKTOB M B KaKOM JMAaNa3oHE METOJ
HPUTOJIEH.

2. CymHocts MeTona : b. dusuko-xumMudeckas OCHOBa METO/IA.

3. IlpoBenenue uzmepenuit : B. Onucanue maroB, ycIoBHid, pacueTHBIX (hopMyII.

4. CpencrtBa u3MepeHUN U BcrioMorarenbHoe oOopyaoBaHue : I. Ilepedenbp o0opynoBaHus,
PEaKTHUBOB, CTAaHIAPTHBIX 00Pa3LIOB.

11. YeraHoBHTe NPAaBUJIBLHYIO MOCJI€A0BATEbHOCTD eCTBHII J1a00paHTa NPH MOJYYeHUH
3a/1aHHUA HA aHAJIU3:

1) IMomyuuTs 00Opasel], 3aperucTpupoBaTh €ro.

2) O3HaKOMHUTBCS ¢ METOAUKOM aHaIM3a IO CTaHAAPTY.

3) [loaroToBuTh paboyee MecTo U 0OOPYIOBaHKE, TPOBECTH MIPH HEOOXOIUMOCTH KaTMOPOBKY.
4) ITpoBecTr MpOOOMOATOTOBKY U aHAJIN3, 3aIUChIBAs JaHHBIE.

5) ObpaboTaTh pe3yibTaThl U BHECTU UX B IMPOEKT IIPOTOKOJIA.

12. YcraHoBuTe NOC/I€10BATEIbLHOCTH ITANOB CTAHAAPTHON nmpoueaypbl Kaanoposku pH-
MeTpa:

1) BxuirounTs ipu6op U 1aTh €My MPOrpeThCS.

2) IIpoMBITH 37IEKTPO]] U TIOMECTHTD B NIEPBbIN CTaHIapTHBIN OydepHbIii pacTBop (Hanpumep, pH
4.01).

3) Hoxnarbes craOwiM3alMyd  TMOKa3aHMH W BBINOJHUTH KOMAaHAY — «KaJUOpOBKa».
4) TIpoMBITH 2IIEKTPOJI, TOMECTUTH BO BTOPO OyhepHBI pacTBOP.

5) 3anectn 3Hauenue pH BTOoporo OydepHoro pactBopa (Hampumep, pH 6.86 wmm 9.18) u
MOJTBEPAUTH KATMOPOBKY.
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13. YcranoBuTe mocienoBareJbHOCTH odopmiieHust «KypHana jgadopaTopHbIX pador»
(-1a00paTOPHOIO KypHAJIa) IPU NPOBEICHUN AHAJIN3A:

1) 3anuce HOMEpa 0Opasiia u AaThl.

3) Buecenue meroauku ananusa (ccpuiky Ha 'OCT) u pacueTHo# popMyIIbL.
2) 3anuch pe3ysbTaTOB BCEX B3BEIIMBAHUIN U OTCUETOB IO MPHOOpaM.

4) IlpoBeneHre BHIYMCICHUH U MOTYYEHUE UTOTOBOIO Pe3yJjIbTaTa.

5) [Moamuch UCTIOTHUTEIIS.

14. Kak Ha3bIBaeTcsl CTAHAAPTHBIA 00pa3el] ¢ U3BECTHBIM M ATTECTOBAHHBIM 3HAYeHHEM
omnpee/iieMoro napaMeTpa, UCNoJab3yeMblii 1151 KOHTPOJISA NPABUJIbHOCTH METOAUKNU?
OtBer: Crangaptabsiid oopaser (CO) / KonTponbHbIid 00paserr.

15. Kakoii J0OKYMEHT NOATBEPKIAeT, YTO CPeICTBO W3MepeHHs] COOTBETCTBYET
YCTAHOBJIEHHBIM METPOJIOTHYECKUM TPeOOBAHUSM U MPUTOJHO K TPUMEHEHUI0?
OtBet: CBHUIIETEILCTBO O MOBEPKE / ATTECTAT.

7 IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTI' A, UCIOJIb3YEMBbIX
B NIPOINECCE OBYYEHUA

HNudopmanuonHbie TeXHOJIOIMU — 00yUYEeHHE B 3JIEKTPOHHOM 00pa30BaTeIbHOM cpesie ¢
LEeNbI0 pacHIMpeHusl JoCTyna K oOpa3oBaTelbHbIM pecypcaM, YBEJIMUYEHUS KOHTAKTHOIO
B3aUMOJICHCTBUSL C IPENoJaBareieM, OCTPOCHUSI MHIAUMBUYAIbHBIX TPACKTOPUN MOATOTOBKH,
00BEKTUBHOI'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B oOpazoBatenbHOM Tpoliecce MO  JUCIUIUIMHE HCIOJB3YIOTCS — CIEAYIOIINe
MH(POPMALIMOHHBIE TEXHOJIOTUH, SIBISIONIMECS KOMIOHEHTaMH DJIEKTPOHHON MH(OPMAIMOHHO-
oOpa3oBatenbHOM cpeab! BITIY:

e Odunmanpusii caiit BI'TIY;

e Cucrema snektpoHHoro ooyuenuss ®I'6OY BO «bI'TIV»;

e (Cucrema TeCcTHpPOBaHMsI HAa OCHOBE €QUHOro mnoprana «VHTEpHET-TECTUpOBaHUS B
chepe obpazoBaHuss WWW.i-exam.ruy;

e Cucrema «Aururmuiaruat.BY3y;

e DJIEKTPOHHBIE OMOINOTEUHBIE CHCTEMBI;

e MynpTUMENUIHOE CONIPOBOXKIECHUE JIEKIIUH.

8 OCOBEHHOCTHU U3YYEHUS JUCUUITJIMHBI UHBAJIMJAAMU U JIMINAMMU C
OI'PAHUYEHHBIMHA BO3MOXKXHOCTSAMMHU 3/10POBbS
IIpu oOydeHUM IUI] C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3[0POBbS TNPHUMEHSIOTCS

aZlalITUBHBIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTMHU B COOTBETCTBUU C YCIOBUAMHU, HU3JIOKCHHBIMH B
pazznene «OCOOEHHOCTH peanu3ali 00pa3oBaTeIbHON MPOTrpamMMbl JJISi WHBAIMIOB U JIHUI C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH ~ 3/I0POBbS» OCHOBHOM 00pa3oBaTelIbHOW MPOTrpamMMbl
(MCTIONIb30BaHKE CHEUANBHBIX YUYEOHBIX TOCOOMM U JUIAKTUYECKUX MAaTEPUANIOB, CIICIUATBHBIX
TEXHUYCCKHUX CPCACTB O6yquI/I${ KOJUICKTUBHOTO W  HWHAWBUAYAJIBHOI'O  IIOJIB30BAHUA,
OpeJOCTaBlIeHNEe  yCIyr  acCHCTEHTa  (TMIOMOIIHMKA),  OKa3bIBAIOIEro  OOydarolmuMcs
HEOOXOUMYI0 TEXHMUYECKYI0 IMOMOIIb M T. I.) C Y4€TOM HHIUBUAYaJIbHBIX OCOOCHHOCTEH
o0ydaronuxcs.

Jns oOydaromuxcsi ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI IIPETyCMOTPEHBI
cieayroue (opMbl OpraHU3aIUK MEeAaroruueckoro mporecca 1 KOHTPOJIs 3HAHHMA:

- 711 CIIA0OBUISIIINX

o0ecrieynBaeTcsl HHIMBUAYyAIbHOE paBHOMEpHOE ocBelieHue He meree 300 Jrokc;

JUIs  BBIIIOJHEHHUsS KOHTPOJIBHBIX 3aJaHUil NpH HEOOXOJUMOCTH IPEAOCTABISACTCS
YBEJIMUHBAIOILIEE YCTPOMCTBO;


http://www.i-exam.ru/
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3a/laHus ISl BBIIIOJIHEHUS, a TaKXKE MHCTPYKIHUA O TIOPSIAKE BBITOJHEHUS KOHTPOJIBHBIX
3aaHuii 0hOPMIISIOTCS yBeIuUeHHBIM mmpudToM (pasmep 16-20);

- JUTSI TITYXHX ¥ CIIA00CITBIIIANINX

o0ecrieurBaeTcsl HATMYKE 3BYKOYCHIIMBAIOICH anmapaTypbl KOJUIGKTUBHOTO MOJIb30BaHHMS,
Opd  HEOOXOJUMOCTH OOYYaroIUMCs TPEOCTaBIISETCS 3BYKOYCHIJIMBAIOLIAsl —amrmaparypa
WH/IMBUYJIBHOTO TTOJIb30BaHMS,

- JUIS JIUI] C TSDKEJBIMU HAPYIICHUSMH PEYU, TIYXHUX, CIa00CTBIIIANUX BCE KOHTPOJIbHBIC
3aJ]aHUs 10 KEJIAHUIO MOTYT MIPOBOJIUTHCS B TUCBMEHHOMU (hopMe.

OcHoBHOI (opMOIi OpraHU3alny MeJarorHueckKoro mporecca SBIsSETCS] HHTETPUPOBAHHOE
o0yueHHe WHBAIHUIOB, T.e. BCE OOYyYalOIIUECs ydyaTcs B CMEIIAHHBIX TPYIIax, HMEIT
BO3MO>XHOCTh TIOCTOSIHHO OOIIATHCS CO CBEPCTHUKAMMU, JIETYe aAaTUPYIOTCS B COITUYME.

9 CIIMCOK JIMTEPATYPbBI U UTHOOPMALIMUOHHBIX PECYPCOB
9.1 JIuteparypa

OcHoBHas JiuTepaTypa

1. I'openos, H. A. Metononorusi Hay4YHBIX HMCCICIOBAHUH : YUYCOHHK W TPAKTUKYM JUIS
By30B / H. A. I'openos, /1. B. Kpyrnos, O. H. Kopa6nesa. — 2-e u3z., nepepab. u gor. - Mocksa :
WznatenberBo FOpaiit, 2022. — 365 c. - (Beicmiee obpazosanue). — ISBN 978-5-534-03635-0. —
Tekcr: anekTpoHHsld  //  OOpa3oBatenbHas  minatgopma  FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/489442

2. Kysnenosa, . B. Texnuka 1a00paTopHOT0 SKCIIEPUMEHTA B XUMUU : yueOHOe 1mocooue
st By3oB/ W. B. KysnenoBa, A. H. I'puropbeB. -Mocksa : W3zmatensctBo HOpaiit, 2022. —
244 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-14666-0. — Tekct : 31eKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/4971223.

3. XKuzaxos, B.B. Opranmueckuii cunre3: ydeOHoe mnocobue/ B.B. XKuakxos, M.A.
Tpodumuosa, N.B. Eroposa. — biiarosemenck: U3a-so BI'TIY, 2018. — 256 c. (21 73k3.)

4. Xunkos, B.B. [IpakTukyM 10 XUMHUYECKOI TEXHOJIOTUU U MIPUKIIAJAHON XUMHUU: yueOHOe
nocobue st ctyAeHToB By30B / B.B. )Kunkos. - bnarosemenck: U3n-so BI'TIY, 2014. — 123 c.
(28 9K3.)

5. Kimtounukos, H.I'. Heopranuueckuii cunres / I'.H. Kimtounukos. — M.: Xumus., 1988. —
240 c. (39 7k3.)

JlonoJiHuTeIbHAS JIUTEPATypa
1. [TaBnoB H.H. O6mias u Heopranuveckast xumusi: Yue6. ans crya. By3os / [1aBmos H.H.,
2-e w3, nepepad.u jor. - M.: Jlpoda, 2002. - 448 c. (27 7k3.)
2. Xayckpo¢t, K. CoBpemenHslii kypc obmieit xumun. B 2 1.: nep.c anrin. / K. Xayckpodr,
9. Koncrebn. - M.: Mup, 2002. - T.1. - 539 c. (13 7k3.)
3. Xayckpodrt, K. CoBpemenHnslii kypc obmieit xumun. B 2 1.: nep.c anri. / K. Xayckpodr,
9. Koncrebn. - M.: Mup, 2002. - T.2. - 528 c. (14 7k3.)
9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
1. Caiit o xumun http://www.xumuk.ru
2. Karanor oOpa3oBaTenbHBIX HHTEpHET-pecypcos http://www.edu.ru
3. DnexktponHas 6ubanoTeka mo xumun http://www.chem.msu.su/rus/elibrary/
9.3 DJIeKTPOHHO-0MOINOTEYHBIE PeCyPChI

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

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
Jis mpoBeleHHs 3aHATHM JIEKIMOHHOTO THWIIA, TPYNNOBBIX W WHAMBHAYAIbHBIX
KOHCYJIbTAIMi, TEKYILEro KOHTPOJIS U IPOMEXYTOUHOM aTTECTAllMH UCIONb3YIOTCS ayJUTOPHH,
OCHAIIEHHBIE YUeOHOH MeOemblo, ay TMTOPHOM JOCKOM, KOMIIBIOTEPOM(PaM1) C YCTAaHOBJIEHHBIM
JMILIEH3UOHHBIM CHEIMAIU3UPOBAHHBIM IPOIPaMMHBIM 00€CIeUYeHHEM, KOMMYTaTOpOM JUIs


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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BBIXO/Ia B  DIIGKTPOHHO-OMOJIMOTEYHYIO CHCTEMY H  JJEKTPOHHYIO HH(OpPMAIMOHHO-
obpasoBarenbHyto cpeay bBITIY, MyabTUMEIMIHHBIME TPOCKTOPAMH, HKCIIO3UITHOHHBIMU
9KpaHamMH, y4eOHO-HATJSIIHBIMU 1TOCOOMAMHU (TaOiHIIbI, MyIbTUMEAUNHHBIC MTpe3eHTanun). s
MIPOBEJICHUS JIAOOPATOPHBIX 3aHATHI TaK)Ke UCIOIB3YETCS:
Ayn. 219 «A». JIabopaTopusi XMuMH4YeCKOH T€XHOJIOTHH
Cron nadoparopHslii 2-mecT. (12 mIT.)
Cryn (24 wr.)
Cron npenogasarens (1 mT.)
Cryn npenogaBarens (1 mT.)
[Trormutp (1 mT.)
e AynuropHas gocka (1 mr.)
e KommbpioTep ¢ yCTaHOBJICHHBIM JHUIICH3UOHHBIM CIEIUATU3UPOBAHHBIM IPOrPAMMHBIM
oOecnieueHueM (3 mit.)
e 8- noproBbiit kommyTatop D-Link s BbIxoa B 3J€KTPOHHO-OMOIMOTEYHYIO CHCTEMY U
ANEKTPOHHYIO HH(pOpMaMOHHO-00pa3zoBaTenbhyto cpexy BITIY (1 mt.)
MynesTumeauiinstii npoektop SHARP -10 X (1 mt.)
[TpunTep nazepubiii «<CANONy (2 mT.)
OKCHO3ULMOHHBIN KpaH (HaBecHOM) (1 miT.)
SAMP-cnekTpomeTp Hu3Koro pazpemenus «Cous Tpak» (1 mr.)
Becer GF-300 (1 mT.)
Becwt Topcuonnsie BT-100 (1 mT.)
Bucko3umetp (4 mir.)
HNonomep (3 miT.)
Konaykrometp annon-4120 (3 mr.)
K®K-2 (1 mr.)
Jlrokemep (1 mt.)
Memanka marautHas [1-3-6100 (2 mrt.)
Monyns «Tepmuueckuii ananus» (3 mr.)
Monyns «TepmocTar» (3 mt.)
Mopynb «YHUBEpCaIbHBIM KOHTPOIUIEPY (3 1IT.)
Monynb «aexkTpoxuMus» (3 1mT.)
Monynb yHUBepcaabHbIN (6 1IT.)
Habop cur KII-131(1 mr.)
[Tonsspumerp (1 mit.)
[Totentmomertp (1 mit.)
Lleatpudyra nadoparopuas OITH-8 (c poropom) (1 mrT.)
[ItaTuB AJs 2IEKTPOIOB (2 IIT.)
OxcukaTop ¢ kpaHoM (1 m.)
Monaynb «ObmenabopatopHsiii» (1 1mT.)
Crnexrpodoromerp (1 mr.)
Crnextpoporomerp KOK-3KM (1 mit.)
KowmmiekT apuomerpos (1 mit.)
Metponowm (1 mit.)
MocT peoXOpaHbIN ¢ COCYA0M
Tepmoctar TC-1/80 CITY (1 m.)
YueOHO-HarsITHBIC TTOCOOUS - CIIaiIbl, TAOIUIIBI, MyJIbTUMEIUHHBIE TIPE3CHTAIIUH TI0
JucuuIunHe « MeToMKa MoArOTOBKH SKCIIEPUMEHTa)
e IlltatuBsl 11t MPOOUPOK, HArpeBaTeNbHbIE TPUOOPHI, TabOpaTOpHAs MmocyAa
XUMHUECKUE PEAaKTHBBI IO TEMAaTHKE J1JAOOPaTOPHBIX padoT
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CaMmocrtosiTennbHasi paboTa CTYIEHTOB OpPraHU3yeTCs B ayJAUTOPHUSX OCHAIICHHBIX
KOMIIBPIOTEPHOM TEXHHUKOW C BBIXOJOM B JIJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIbHYIO
cpeny By3a, B CHEIUATU3UPOBAHHBIX JIA0OPATOPUSIX 1O TUCLUILIMHE, a TAKXKE B 3aj1aX JIOCTyIa B
nokanpHyto ceTh BI'TIY, B maboparopuu ncuxooro-neaaroruaeckux UCClieJOBaHUuN U Ip.

JInieH3noHHOE MPOTPaAaMMHOE 00ECTICUeHUE: OTEPAIIMOHHBIC CUCTEMBI CEMEHCTBA
Windows, Linux; oducusie nporpamMmmbl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pazpabotunk: XKunkos B.B., kanaugar XuMu4ecKiX HayK, JOIEHT Kadeapbl XUMUH.
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11 JUCT U3MEHEHM Y TONNIOJTHEHU I

YrBepxaeHue nusmenenuid u gonoaHenuii B PII/1 nas peamuzanuu B 2025/2026 yu. r.
PIT/] mepecmoTpeHa, obcyxkaeHa U omoOpeHa is peanm3anuu B 2025/2026 yuebHOM
rojy. Ha 3acefaHuu kadenpel XxumMun (Mpotokod Ne 6 ot 26 mapra 2025 r.).



