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1.  OBIIME CBEJEHMS

VYyeOnass gucnuruiiHa «BBeneHue B TEXHUKY JKCHEPUMEHTAIbHBIX HCCIEOBaHMI» H3ydaeTcs B
IIEPBOM CEMECTpE.
Kypcogas paborta/KypcoBoit mpoekT —He peaycMOTpeH

1.1. ®opma npoMexXyTOUHOHN aTTeCTalUH: IK3aMEH
1.2. Mecro yuebHoOM nucuumuinHbl B cTpykrype OITOIT

VYyeOHas qucuuminHa «BBeaeHre B TEXHUKY SKCIEPUMEHTAIbHBIX UCCIIEJOBAHUI OTHOCUTCS K 4acTH,
(bopmMHUpyeMoii yuacTHUKaMU 00pa30BaTeIbHbIX OTHOIIECHUI.
W3ydyeHne MAMCLMIIIMHBI ONUpAETCs Ha pPe3yjiabTaTbl OCBOEHMsSI 00pa30BaTENIbHON IPOTPAMMBbI
IIPEABIAYILETO YPOBHH.

PesynbraTel 00yueHus Mo y4yeOHOM AMCIUIUIMHE, MCIIONB3YIOTCS MPU U3YYEHUHU CIETYIOLIHX
JUCLIUIUINH:

—Opranuyeckas Xumus

PesynbTaThl oOcBOEHUS yueOHOM AMCUMIUIMHBI B JabHEHIIEM OYAYyT MCIOIb30BAHbI TIPU MPOXO0XKICHUH
IIPOU3BO/ICTBEHHOMN NMPAKTUKK U BBIIOJIHEHUH BBITYCKHON KBATU(UKALMOHHON pabOoThI.

2. HEJIN U INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA 110 JUCHUIIJINHE

LensiMmu oCBOGHUA AUCUMIUTUHBI «BBefeHHe B TEXHUKY SKCIEPUMEHTAIBHBIX HCCIEIOBAHHI
SIBJISTEOTCS .

— U3Y4YCHHME HOPM U TPAaBWI TEXHUKA OE30MaCHOCTH TMPU BBIMOJHEHUH XHUMHYECKOTO
IKCIIEPUMEHTA B J1a00PATOPHBIX YCIOBHSIX;

— (opmupoBaHUE HABBIKOB BHITIOJHEHUS CTAHJAPTHBIX OTEpaIUil JIA00PATOPHOTO XUMHUIECKOTO
SKCIIEPUMEHTA IO MpeAsiaraéMbIM METOANKAM MPU PEIICHUU MPAKTUYECKUX 3a/1a4;

— npuoOpeTeHrne HaBBIKOB T'PAaMOTHOTO BbIOOpa M MPAKTUYECKOTO HCIIOJIBb30BAHHUS METO/OB
paszieneHus, OYUCTKU U UACHTU(PUKAIIMA XUMUUECKUX COCTMHEHUI;

— npuoOpeTeHHe HABBIKOB TPAMOTHOTO BBIOOpa W  MPAKTUYECKOTO  HUCIOJIB30BaHUS
1ab0paTOpPHON XUMUYECKOM MOCY/bI, HArpeBaTENbHBIX U IEPEMEIINBAIOIINX YCTPOUCTB;

— ¢QopmupoBanue (QyHIAMEHTANBHBIX 3HAHUH O TEOPETUYECKUX OCHOBAaX IPOIIECCOB
pasziefieHre U OYNCTKAa XUMHUECKUX BEIIECTB;

— ¢dopMHpOBaHME HABBIKOB  HAYYHO-TEOPETHMUECKOTO TMOJAXO0Ja K  PEIICHUI0  3ajad
npodeccHoOHaNbHOM  HAmpaBIEHHOCTH M MPAKTUYECKOTO0 WX HCIHOJIb30BAaHUS B  JalbHEUIIeH
po¢eCCuOHANTBHON EATEeTbHOCTH;

— ¢opMupoBaHue y OOYYAIONIMXCS  KOMIIETEHIIUM, YCTAaHOBJICHHBIX 00pa3oBaTelbHON
nporpammoii B cootBetcTBuu ¢ @I'OC BO 1o gaHHOM TUCHUTUIHHE;
Pesynpratrom 00y4eHHs MO y4eOHOI MUCIUIUIMHE SIBISIETCS OBJIAJEHHE OOYYArOIIMMUCA 3HAHUSMU,
YMEHHUSIMHM, HaBBIKAMH U OIIBITOM JI€ATEIbHOCTH, XapaKTepU3YIOIIMMH Ipolecc (GopMupoBaHUs
KOMITETCHIIMUI W O0O0ECIEUMBAIONIMMHU JIOCTHKEHUE TIAHUPYEMBIX DPE3YJIbTaTOB OCBOCHUS y4eOHOM
JUCLUTITUHBL.



2.1.

dopMupyemsble

KOMIICTCHIIMUH,

HHIUKATOPLbI

JOCTHIKCHUA

COOTHECEHHEIE C IUIaHUPYCMBIMHU PC3yJIbTaTaMH O6y‘ICHI/I$I IO AUCHUIIJINHE

Kox 1 HamMeHOBaHHE

Koa u HamMeHOBaHHe

IInanupyemble pe3yJbTaThbl 00y4eHUs!

HHAUKATOpa
KOMIIeTeHIIUH 10 AUCHMILINHE
JOCTHKEHUS] KOMIIeTEH MU

OIIK-1. Cnocoben wusyyarb, | UJ[-OIIK-1.5. [lonumanue I'paMOTHO HCMOJB3YEeT MPaBUIIa TEXHUKH
aHaJ'IH?»PIpOBaTL, (I)I/I?:I/IKO'XI/IMI/I‘ICCKI/IX 6€3OH3CHOCTI/I l'[pI/I BBIIIOJIHCHU U
WCIIONB30BaTh  MEXaHU3MBI | IPOLIECCOB U SIBJICHHIA; XUMUYECKOTO 9KCIIEpHUMEHTA B
XUMUYECKUX peaxuuii, | BIajeHue TEXHUKOHN na00paTOPHBIX YCIOBUSX;

HPOUCXOAAIINX B | OKCIICPUMCHTAIBHBIX JIeMOHCTpHpYET HABBIKM  BBIIIOJHEHHUS
TEXHOJIOTUICCKUX UCCIIEIOBAHNN; CTaHJAPTHBIX OIepaluil J1adopaTOPHOTO
Ipoleccax M OKPYXKAIOUIEM | HCIOJb30BaHUE XUMHUYIECKOTO DKCIIEPUMEHTA 1o

MHpE, OCHOBBIBAsCh  Ha
3HAHUIX 0 CTPOEHUU
BEILIECTBA, MIpUpoe
XUMUYECKOM CBSI3U u
CBOMCTBax Ppa3IMYHBIX
KJIaCCOB XUMHWYCCKUX
3JIEMEHTOB, COCIMHEHUM,
BEILECTB U MAaTEPUAIIOB

MaT€MaTU4YCCKOTI'O allrapara

OIIK-5.
OCYIIECTBIISITH
JKCIIEPUMEHTAIbHBIE
HCCIICAOBAHUA U HUCIIBITAHUA
0 3aJaHHOM  METOJMKE,
MPOBONTH HAONIONCHUS W
HU3MCPCHUA C Y4e€TOM
TpeOOoBaHUIt TeXHUKHU
0€301acHOCTH,
o0pabaTsiBaTh u
HHTEPIPETUPOBATH
JKCIIEPUMEHTAIIbHBIE
JTaHHBIE

Crocoben

NA-OIIK-5.1 Bri6op
COOTBETCTBYIOIINX METOAUK
UCCIIEIOBaHUS OCHOBHBIX
CBONMCTB HEOPraHUYECKUX U
OparHUYeCKUX BEIECTB C
y4eToM TEXHHUKN
0e30MacHOCTH B XMMUYECKUX
naboparopusix

IpeaIaraéMbpIM METOIUKAM IPU PeIeHUN
MPAaKTUYECKUX 3a]ay;

[IpumeHsieT  JTOTMKO-METOAOJIOTUIECKHUI
MHCTPYMEHTapuil TIpH BBHIOOpE METOIOB
pa3aeneHus, OYNCTKH M HIACHTH(UKAINN
XUMHYCCKHUX COCIMHCHU;

Kpurnueckn " CaMOCTOSITEEHO
OCYyIIECTBIsIET  BHIOOp  JabopaTOpHOMA
XMMHYECKOH IOCYZbI, HarpeBaTeNbHBIX M
NepeMEINBAIOIIIX YCTPOKCTB IE|
NPOBEJICHUA XUMHYECKOTO JKCIIEPHMEHTA
B JJa0OPATOPHBIX YCIOBUSIX;

Ucnonb3yer 3HaHMS O TEOPETUYECKUX
OCHOBAX IPOLECCOB pa3JeieHNe U OYUCTKA
XUMUYECKUX BEIIECTB NpPU IPOBEACHUH
XHMHYECKOT0 YKCIICPUMEHTA;

I'paMOTHO WHCIONB3yeT HABBIKM HAy4YHO-
TEOPETHYECKOTO IOIX0Ja K PEIICHHUIO

3a1a4 npodecCHOoHANTBHON
HANPAaBJICHHOCTH W TMPAKTHYECKOrO HX
HUCHOJIb30BaHUA B JNanbHeNIen

npoQecCHOHATLHON IS TEILHOCTH.

3. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

O6mas TpyA0€MKOCTh Y4eOHON AUCHHUIUIMHBI 10 Y4eOHOMY IJIAaHY COCTABIISIET:

o 04HOH opMe o0yueHUs — 4

128

3.€. gac.

3.1. Crpykrypa yueOHON JUCHUILIUHBI JAJI 00yUYarOIINXCsI IO BUIaM 3aHSITHI

CTpyKTypa U 00beM JMCHMILTHHBI
KonrakTHas aynutopHasi padora, | CamocrosiTeabHasi padoTa
yac o0yu4aromerocs, 4ac
)= < - &
g @ o = = = < g
O0beM IMCHUILTHHBI F o = g 2o S 5 4 g =
10 cemecTpam e = " 2 35 25 | & e 3 -
2 = s - ) Ed | E8 (333 8=E z =
< 58 = = = = & = = £ & S §F E ¢ £c
85 | o = | ES| g5 |2c |$§548g¢g | 23
a3 g 5 g = = © I | S XolRS e ] 58
S = ] L = S = Lo S A S A ] = =% & 4 e =
S = - = =4 ] EEREFIK/RAX IO moy Ew
1 cemectp 9K3aMEH 128 16 48 32 32
Bcero:| ask3amen 128 16 48 32 32

KOMIIETEHIINH,
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CtpykTypa yu4eOHOM NUCIUIUTHHBI JIJIs1 00yJaIOmUXCs 10 pa3jeinaM U TeMaM JUCITUTIINHBIL:

Ilnanupyembie
(KOHTPOJIUpPYEMBbIE)

Bubl yueoHo#i padoThl

KonrakTtHas padota

pe3yJIbTaThl OCBOECHHSI: o 5 Buabi n ‘bgpMﬁH KOHTPOJIbHBIX
KOH(Ll)u ' g E g g E MEpPONPUATHH, O ecneqr}‘Bammne mo
¢opmupyemoii(bix) HaumenoBanue pasneJ}os, TeM, g | 2 4 = g 24 E o COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
KommeTeHuu(ii) 1 (opma(bl) MPOMEKYTOUHOI aTTeCTAIMH =12 7 ? 52 = = £ yCIIEeBAEMOCTH;
HHIAKATOPOB = |58 SZ EE| § & (opMBbI IPOMEIKYTOYHOT0 KOHTPOJISI
JOCTHKEHHSI 2|54 S| £5| 28 ycneBaemocTH
KOMMIeTeHIuii 2 ; =8 &gl 8
OIIK-1,; Pa3nen |. Texnuka 6e30macHOCTH M OCHOBHbIE MPaBUJa padoThl B 4 5 ®DopMBI TEKYIIIET0 KOHTPOJIS IO pazaeny |:
NA-OIIK-1.5 XHMHYeCKOii JabopaTopun 1. duckyccus
OIIK-5 Jlaboparoprast pabora Ne 1.1 TexHuka 0€30MaCHOCTH W OCHOBHEIE 4 5 2. IIuCbMEHHBIH OTYET C pe3yIbTaTaMHu
NJ-OIIK-5.1 MpaBuiIa paboThl B XUMHYECKOH 1abopaTopuu IKCIIEpPUMEHTA u OTBETaMH Ha
KOHTPOJIbHBIE BOIIPOCHI
OIIK-1; Paznen I1. OcHoBHasi 1aGopaTopHasi XMMHYECKas MOCYAa 2 4 5 ®DopMBI TEKYIIETO KOHTPOJIS 10 pazaenry |l
NJ-OlK-1.5 Tema 2.1 OcHoBHas nabopaTopHas  XWMHYecKas Tocyma. | 2 1. uckycens
OIIK-5 ITepeMeninBaHue, HATPEBAHUE U OXJIAK/ICHUE PEAKLIMOHHBIX CMECeU 2. TluceMeHHBI OTYET C pe3ylbTaTaMHU
W-OIIK-5.1 JlaGoparopHast pabora Ne 2.1 OsHakomyieHHe C J1aDOPAaTOPHOMA 4 5 IKCIICPUMEHTA H OTBCTaMH Ha
nocyjoi. Coopka npudopa KOHTPOJIBHBIC BOIPOCHI
OIIK-1,; Pazgen 111. Xumuueckue peakTUBBI X KIaccu(pUKaLmsa U cTeneHb | 3 10 6 DopMBI TEKYIIETO KOHTPOJIA MO pa3lery
NJ-OIIK-1.5 YHCTOTHI II:
OIIK-5 Tema 3.1 Xumuueckue peakTUBBl WX Kiaccudukamus u crenenp | 1 1. Quckycens
NA-OIIK-5.1 YUCTOTHI 2. IIucbMEHHBIM OTYET C pe3yIbTaTaMu
Tema 3.2 OnpenesneHue HEKOTOPHIX (PU3NIECKUX KOHCTAHT BEILECTB 1 9KCIIEpUMEHTa u OTBETaMHU Ha
Tema 3.3 MeTo/1bI BRICYIIMBAHUSI PEATCHTOB U PACTBOPUTEIIEH 1 KOHTPOJILHBIC BOIPOCHI
JlaGoparopnast padora Ne 3.1 IlpuroroBieHue pacTBOPOB 3aJaHHOM 5 3
KOHIIEHTPALIH
JlaGopatopHast padora Ne 3.2 OmnpenelieHde HEKOTOPBIX (U3UYSCKUX 5 3
KOHCTaHT BEIIIECTB
OIIK-1; Pazmen |V. Pa3neneHue u ouYncTKa OpPraHM4YecKux BelnecTB | 4 6 5 @opMBl TEKYIIET0 KOHTPOJS IO pa3ieily
UA-OIIK-1.5 METOOM NePeroHKH V:
OIIK-5 Tewma 4.1 [eperonka npu arMochepHOM JaBJICHHU 1 PEKTUDUKAIHS 2 1. duckyccus
NA-OIIK-5.1 Tema 4.2 TleperoHka XHAKOCTEH NPU MOHMKEHHOM JaBICHUM U C | 2 2. TIUCbMEHHBI OTYET C pe3yabTaTaMu
BOJISIHBIM ITAPOM IKCIIEPUMEHTA u OTBETaMH Ha
JlaGopatopnas pabora Ne 4.1 OuncTka 3TaHOIa METOAOM MIEPETOHKH 6 5 KOHTPOJIbHBIE BOIIPOCHL
OIlK-1; Paznen V. PaznejseHne W 0YHMCTKA OpPraHMYyecKMX BemecTB | 2 4 5 DopMBI TEKYIIETO KOHTPOJIS MO pazaeny V:




Ilnanupyembie
(KOHTPOJIUpPYEMBbIE)

Bubl yueoHo#i padoThl

KonrakTHas padota

pe3yJIbTaThl 0CBOECHHSI: o 5 Buabi n ‘bgpMﬁH KOHTPOJIbHBIX
KOH(Ll)u ' g % § g E MEpPONPUATHH, O ecneqlil‘salomne mo
¢opmupyemoii(bix) HaumenoBanue pasneJ}os, TeM, g | 2 4 = g 24 E o COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
KoMmeTeHIuu(if) 1 (hopma(bl) MPOMEKYTOUHOI ATTECTALMHI |2 5] ?r Z = g g yCII€BA€eMOCTH;
HHMKATOPOB S |28 52 28| §«< (hopMBI IPOMEKYTOYHOTO KOHTPOJIS
OCTHIKEHHs! £|%d 32| £5| £ yCIIeBaeMOCTH
KoMIeTeH il 2|53 S5 8 S8
NA-OIIK-1.5 MeTOAOM NepeKPUCTAIIN3ANNA 1. duckyccus
OIIK-5 Tema 5.1 PaznmeneHue M O4MCTKa OPraHMYECKMX BELIECTB METOJOM | 2 2. IIMCbMEHHBIH OTYET C pe3yIbTaTaMHU
NJ-OIK-5.1 HNEePEKPUCTAIIIM3ALUN OKCIEPUMEHTA u OTBETaMH Ha
Jla6opaTopHas pa6ora Ne 5.1 OuncTka GeH30HHON KMCIOTH METOAOM 4 5 KOHTPOJIBHBIC BOMPOCEL
MIEPEKPUCTAILTU3AIIHI
OIIK-1; Pazmen VI. Ouucrka opraHu4ecKux BelIeCTB MeTOIAOM | 2 6 6 DopMBI TEKYIETO KOHTPOJIA TIO pPa3ieiy
NJ-OI1K-1.5 cy0auManum (BO3roHKH) U IKCTPAKIIUMA VI
OIIK-5 Tema 6.1 OuncTka OpraHMYECKUX BEIIECTB METOAOM cyOnumanmu | 1 1. Juckyccus
NA-OIIK-5.1 (BO3rOHKN) 2. IluceMeHHBI OTYET € pe3yIbTaTaMH
Tema 6.2 PazneneHue W OYNCTKA OPTraHUYECKHUX BEHIECTB METOIOM 9KCIIEPUMEHTA u OTBETaMHU Ha
IKCTPAKIINH KOHTPOJIbHBIE BOIPOCHI
Jlaboparopnas pabora Ne 6.1 Owuncrka ¢rangeBoro anrugpuga | 1 4 3
METOJIOM CYOIUMAIIHH
JlaboparopHnas padora Ne 6.1 DKcTpaknys aHIITUHA 4 3
OIIK-1,; Pazmen VII.  Xpomartorpaguueckme MeToabl paszmesieHuss Hu | 3 6 2 @opMbI TEKYUIEr0 KOHTPOJIS MO pa3ieny
NJI-OIIK-1.5 UICHTH(PUKAIUN XUMHUYECKHUX COeTUHECHUI VII:
OIIK-5 Tema 7.1 OcHOBHBIE 3aKOHOMEPHOCTH M TMOHATUS Xpomarorpaduu. | 1 1. Quckycens
WJI-OIIK-5.1 Knaccugukanus xpoMaTorpapum. 2. IInCbMEHHBIN OTYET C Pe3yIbTaTaMU
Tema 7.2 IlpumeHeHne pasaMYHBIX METOJOB XpoMaTorpadumu. OKCIIEpUMEHTA U OTBETAMHM Ha
OnwcaHre IpoIeccoB XpoMaTorpadguIeckoro pasaeneHusl KOHTPOJIbHBIE BOIIPOCHI
Jlabopatopnas padora Ne 7.1 Tonkocnoitnas xpomarorpadus 2 6 2
OIIK-1; Pazmen  VIIl. IlnanupoBaHme wu  mnpoBeaeHWe  cuHTe3a | 1 8 3 @opMBl TEKYIIET0 KOHTPOJS IO pa3ieily
NA-OIIK-1.5 OPraHMYecKHX COeIMHEHMIT VIII:
OIIK-5 JlaboparopHast pabora Ne 8.1 Pacyer cuHTE3a OpPraHUYECKOTO 8 3 1. luckyccus
NJI-OI1K-5.1 COEJIMHEHHUS 2. IluceMeHHBI OTYET C pe3yJbTaTaMu
9KCIEPUMEHTA u OTBETaMH Ha




Ilnanupyembie Bubl yueoHo#i padoThl
p:g‘;‘j::?;‘;—‘lﬁ‘zz’zr::l‘zm KonrakTHasi pagora A Buapl u q)gpmﬁbl KOHTPOJIbHBIX
KOH(“)M ' o 2 = 5 = MeponpusITHii, oGecnieynBarolLHe MO
¢opmupyemoii(bix) HaumeHnoBanue pasneJ}os, TeM, g | 2 4 = g 24 E o COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
KoMmeTeHIuu(if) 1 (hopma(bl) MPOMEKYTOUHOI ATTECTALMHI |2 5] ?r Z = g g yCII€BA€eMOCTH;
HHMKATOPOB S |28 52 28| §«< (hopMBI IPOMEKYTOYHOTO KOHTPOJIS
OCTHIKEHHs! g |3 E Sg| £E g8 ycneBaeMocTH
KoMIleTeHIuii S |E8 S8 Sg &
KOHTPOJIbHBIE BOIIPOCHI
OIIK-1; DK3ameH 32 3a4eT TMPOBOAUTCS B YCTHOW/TMCEMEHHOU
NA-OIIK-1.5 ¢dopMe 1o OmieraM COTJIACHO Mporpamme
OIIK-5 3aueTa
NJI-OIIK-5.1
HUTOI'O 3a cemectp | 16 48 64
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Kpatkoe conepxkanne yaeOHOM TUCIIUATIITNHBI

HaumeHoBaHue pasgena u

Ne nn Copep:xaHue pa3aesa (TeMbl)
TeMbl JUCHUNIMHBI
Paznen | Paspea 1. Texnuka 0e30nacHOCTH M OCHOBHbBIE PaBMJIa padoThl B XUMUYECKOil 1adopaTopuu
TexHmnka 6€301IacCHOCTH U [IpuBenure 5 oOmMX MpaBHI MOBEACHHUS B XMMUYECKOH abopaTtopuu.
OCHOBHBIC IIpaBmiIa paboTel B | JleHcTBHS IpM BO3HMKHOBEHMH OdYara BO3ropaHus B Jaboparopuu. Urto
XUMHYECKOH abopaTopun CIIEAyeT TPEeNNpHUHATh, €CIH B JA0OpaTOpuH pa3dWiMm TEepMOMETP.
OCHOBHBIE TIpaBMJIAa JIMYHON THIHEHBI NpH pPaboTe ¢ XUMHICCKHMHU
coequHeHMAMH. [lpaBmima TexHUKH Oe30macHOCTH TIpH paboTe co
cTekiIssHHOH u  ¢dapdopoBoii  mocyzmoit. IlpaBuma  pabGotel ¢
KOHIIGHTPUPOBAaHHBIMU KHCIOTaMH U TBEpAbIMU Inenodamu. [IpaBumna
MIPUTOTOBJICHUSI PAacTBOPOB KHUCJIOT M Ienoded. [IpaBuia paboTsl ¢
JNeKTpUYeckUMH IuinTkamu. Ilepas momomis IHpu  NOpakKeHUH
9JIEKTpUUECKUM TOKOM. [IpaBuia paboThl ¢ JIErKOBOCILIAMEHSIOIIUMHUCS
xuakocTamu. [IpaBuna obpamenue co cnuproBkoi. [IpaBuna paboTsl ¢
IeNoYHbIMA MeTautaMu. OCHOBHBIE NpaBHiIa PabOTHI ¢ TOKCHYHBIMHU
COelMHEHUsIMU. Mepbl 0€30macHOCTH M TepBasi [IOMOLIb  HPH
oTpaBieHuH. JleHcTBUS TpeAnpHHUMAaeMble IIPU MONAJaHWM B TJa3a
IIET0YM WIIM KUCTIOTH. HeoTnoxxHast HOMOIIb MpH 05KOTax KUCIOTaMu U
menodamy. [lepBast moMomnh IIpy TEPMUYCCKUX U XUMHYIECKUX 0XKOTax.
Paszgen Il. Pa3gex II. OcHoBHas 1a0opaTopHasi XHMHYeCKasi MOCyAa
Tema 2.1 OcHoBHas nmaboparopHas | Xumudeckass Tocyna Ans TIPOBENCHHS XHMHYECKOTO CHHTE3a H
XUMHUYECKas nocyna. | mpuHounmel ee BblOOpa. OYHMCTKAa M CyIIKA XHMHYECKOH MOCYHBI.
[lepememmBanue, HarpeBaHue | HarpeBanue n oxJiaXkJIeHHE pEareHTOB U PEaKIMOHHBIX cMeced. Ciryuan
U OXJIQXKJCHHE PEaKIMOHHBIX | MCIOJIb30BAHUS BOJISHBIX, MECYAHBIX M MeTaM4Yeckux (cruiaBa Byna)
cMecel 6aHb. [lepeMeIInBanne yCTpOMCTBA M IPUHIMIIBI HX BBIOOPA.
Paszgen I, XuMu4YecKHe peakTHBBI HX KiIaccHpUKALUS U CTeNEeHb YHCTOThI
Tema 3.1 Xumndeckue peaktuBbl uX | OOo3HaueHwe, KBannpuUKanus, HPOLEHTHOE COJECpP)KAaHHE OCHOBHOTO
KIacCU(UKayMsi W CTENEHb | XMMHUYECKOTO BEIECTBA, IIBET MapKHPOBOYHOH MOJIOCHI XHMHUYECKHX
YUCTOTBI peaktuBoB B cootBerctBHH ¢ ['OCT 13867-68. Kiaccuduxanms
XMMHUYECKHX DPEaKTHBOB IO CTENEeHM omacHocTH corimacHo CanlluH.
[IpuroroBnenne pactBopoB. CrocoObl BBIPAXKEHUS KOHIEHTPALUU
BemecTB B pactBope. Dopmynbl nepexona OT OJHUX BBIPAXKEHUU
KOHIIEHTPAIMH pacTBOPOB K ApyruM. M3meperne o0beMa U INIOTHOCTH
JKHJIKHX BEIIECTB.
Tema 3.2 Onpenenenne HEKOTOPBIX | MeTonbl ompeieneHus] IJIOTHOCTH JKUJKUX BEUIECTB. 3aBHUCHUMOCTH
(u3ngecKux KOHCTaHT | TJIOTHOCTH OT TeMIepaTypsl MeToapl ONpeneieHusl TeMIepaTypsl
BEIIIECTB IUIABJICHUS TBEPIBIX BEIIECTB. MeTOABl ONpEAETICHUs TeMIepaTyphl
KUMICHUA OKUJKAX BEIIeCTB. MeTOoAsl OIpeneneHus IoKa3aTemst
IIPEIOMIICHUSL.
Tema 3.3 Meronbt BBICYIIMBaHUs | MeTonbl OCyIIeHHs TBEPIBIX pEareHTOB. MeETOolbl OCYIICHHUS >KHIKHUX
peareHTOB M PacTBOpUTENEH peareHToB
Pazgen IV. Pa3neneHue U 04MCTKA OPraHMYeCKHX BellleCTB MeTOA0M NeperoHKH
Tema 4.1 Ieperonka mpu armocheproMm | UTo Ha3bIBAaIOT TEMIEPATYpOil KUIICHUS BEIIECTBA, KAK OHA MOXKET OBITh
JIABJICHUH U PEKTU(DUKAITHS noHmwkeHa. IlepBeii u  Bropoit  3akoH  I'mb6ca-KonoBanoga.
Teoperndeckne OCHOBHI Mporiecca neperoHku. O6NacTh NCIOIb30BAHUS
MeperoHKU. Buibl eperoHKy B 3aBUCHMOCTH OT CBOMCTB pa3/iessieMbIX
BEIIIECTB.
Tema 4.2 Ileperonka >xunkocreil mnpu | TeopeTHueckre OCHOBBI IMpoLiecCca MEPErOHKM INpU  MOHMKEHHOM
MOHIDKEHHOM JIaBJIeHMM W C | maBneHmu. OOnacTh HCHONB30BaHUS TEPETOHKH IIPU  ITOHW)KEHHOM
BOJIIHBIM IIapOM JaBneHud. TeopeTuueckue OCHOBBI NPOLECCA MEPErOHKU C BOJSHBIM
rrapoM. O6J1acTh NCIIOJIL30BAHNSI HEPETOHKH C BOJSIHBIM IIAPOM.
Pazpen V. Pa3geneHue u 04MCTKA OPraHMYEeCKUX BelleCTB METOA0M MepeKPHCTAIIH3 AN
Tema 5.1 Pa3znenenue u ounctka | Teopernmueckne OCHOBBI Meroja Iepekpuctamamzanun. OonacTb
OpPraHUYECKUX BEIECTB | MCIIOJBb30BaHMSl IEPEKpUCTAIM3aUsl M3 pacTtBopa. TpebGoBaHws,
METOZOM IpeIbsBIAEMBIE K PACTBOPUTEIIIO NIPH NMepekpucTaumzanui. OCHOBHEIE
MepeKPUCTAIIN3AINH STambl  Ipolecca  mepekpuctamsanuu.  KoHumemmms — monxdopa
pacTBopuTENns  JUId  IepeKpHcTauiM3andd.  Meroauka — mopdopa

KOJINYECTBA pACTBOPUTEIIA HCO6XO,HI/IMO€ JUJIA IEPEKPUCTAJTIIIM3AIUH.




Pazgen VI. OuucTKa OPraHMYecKUX BellecTB METOI0M CyOJJMMALMH (BO3TOHKHU) U IKCTPAKIHHA
Tema 6.1 Ouncrtka opranndeckux | Teoperndeckne OCHOBBI BO3TOHKH. UTO MPOMCXOOUT IPH BO3TOHKE.
BEILECTB MmeroznoM | Kakme BemiecTBa MOABEPraroTCsl BO3TOHKE. Temrmeparypa BO3TOHKH H
cyOmMMaIyu (BO3rOHKH) KaKk ee MOXKHO peryiupoBaTh. Kak HY>KHO HarpeBaTh BEIECTBO NP
BO3TOHKE, YTOOBbI M30€KaTh 3HAUYNTENBHBIX MOTeph. Coco0 yBeluueHus
CKOPOCTH CYOJIMMAITUH.
Tema 6.2 Paznenenue " ounctka | Teopermueckne  OCHOBBI ~ MeroAa  9KcTpakumd.  Koaduumenrt
OpPTraHUYEeCKuX BellecTB | pacmpenenenus. J{Bmxkyias cuiaa npouecca skcTpakuui. TpeboBaHus K
METOJIOM 3KCTPaKIHN PacTBOPHTENIO MPUMEHSIEMbIH Al dKcTpakuuu. Kakue opraHuueckue
BEIIECTBA HEBO3MOXKHO M3BJeYb OKCTpakuued. Kak moHU3UTH
pacTBOpHMOCTH B BOJE OKcTparupyemoro Bemecta. Ilocyxna
IpUMEHsieMass Al OKCTpakiouu TexHuka TIpoBEAEHHs Ipolecca
9KCTpaknuu. MeToasl MPEeROTBpalICHUs] 00pa30BaHMSA SMYJBCHH MpH
9KCTpaKnuU. METOnbsl yHaleHWs CJIEIOB KHCIOTHI WM IIETO0YH U3
OpraHWYECKOH (a3bl.
Pazgen VII. Xpomartorpaduueckne MeToAbl pazaejeHus U uAeHTU(GUKALIMHA XUMHYECKUX COeIMHEeHU I
Tema 7.1 OCHOBHBIE 3aKOHOMEPHOCTH U | OCHOBHEIC 3aKOHOMEPHOCTH u TIOHATHUSA xpomarorpaduu.
TIOHATHS xpomarorpaduu. | Kmaccuduxanms xpomaTorpadpum.
Knaccudukarus
XpoMaTtorpadum.
Tema 7.2 IIpumenenue pa3muuHBIX | AncopOruoHHas xpoMaTorpadus. PacnpenenurensHas xpomarorpadus.
METOJIOB xpomarorpagun. | MonekymnsipHo-cuToBass ~ xpomarorpadus (renb-GuiIbTpanus, Teib-
Omnncanne MIPOLIECCOB | MpOHMKarOIasi, OAKCKIIO3HOHHAA Xpomarorpadus). HMoHooOMeHHas
XpoMaTorpaduIeckoro xpomarorpadus. bumocnenngudeckas xpomatorpadus (adduHHASA,
pasieneHus 6uoaddunHas, XxpoMarorpadus o CPOACTBY).
Paszgen VIII. I[InanupoBaHue U MpoBeIeHHE CHHTE3a OPTAHHYECKHX COeTMHEeHUI
Tema 8.1 IInanupoBanue u nposenenue | [InanupoBaHue K NPOBEACHHE CUHTE3a OPraHUYECKUX COCAMHEHUH.
CHHTE3a oprannyeckux | Bexenue 3ammceii B mabopaTopHOM XKypHale.
COEIMHEHN
3.4. Opranuszanusi CaMOCTOATEIbHOW pabOThl 00yUYaIOLIUXCS
CamocrosiTenbHast pabora cryneHTa — oOs3aTesbHas yacTb 00pa3oBaTEIbHOrO Ipolecca,
HallpaBJICHHAA Ha Pa3BUTHC T'OTOBHOCTHU K HpO(l)CCCI/IOHaJIBHOMy n JINYHOCTHOMY
caMo00pa30BaHUIO, Ha MPOEKTUPOBAHHE JAIbHEHIIEro oO0pa30BaTeNPHOTO MapupyTra H

npohecCuOHANBHOM Kapbephl.
CamocrosiTenpHast pabota 00yJaronIuXxcs Mo JUCIUIUTMHE OpTraHu30BaHa Kak COBOKYITHOCTh
AyTUTOPHBIX U BHEAYAUTOPHBIX 3aHATUA M padoT, 00eClmedYHBAIONINX YCIEIIHOE OCBOCHHE
JAUCHUITIIINHBI.
AynuTopHas camMocCTOsITelbHasg paboTa OOyJaromUXCs MO AUCIMILIAHE BBIMOIHSACTCS Ha
y‘-Ie6HI)IX 3aHATUAX TI0[ pYKOBOI[CTBOM npenonaBaTenﬂ U 110 €ro 3aJaHHro. AYI[I/ITOpHaSI
camocTosTeNnbHas paboTa 00ydarmuxcsi BXOIUT B 0011t 00beM BPEMEHH, OTBECHHOTO YU€OHBIM
TUTAHOM Ha ayJUTOPHYIO PadOTy, M PEriaMEHTHPYETCS PaCICAHUEeM YUIeOHBIX 3aHSATHH.
BueayautopHas camoctosiTenbHas paboTa oOydaronuxcs — IIaHupyeMasi yueOHasi, Hay4Ho-
HCCIICIOBATENIbCKAs, TPAKTUYeCKas paboTa OoOydaromuXcs, BBITIOJNHSAEMAass BO BHEAYJTUTOPHOE

BpeMA 1IN0 3aJJaHUI0 W 1OpH  MCTOAUYCCKOM PYKOBOACTBE IMIPCIIOAaBaTCIIA,

HO 0e3 ero

HENOCPEJICTBEHHOI'O YYacTHsl, paCIIMCAaHUEM YUYE€OHBIX 3aHATUI HE perjJaMeHTHPYETCS.
BreaynuropHast camoctosiTenbHas paboTa 00y4yaromuxcs BKJIIOYaeT B ceOsi:

IOATOTOBKY K JICKIIUAM,

MPaKTUYICCKHUM U Ha60paTOpHBIM 3aHATHSIM, 3a4YECTY,

u3yueHHue yuyeOHbIX TOCOOuii;
U3y4yeHHe TEOPETHYECKOr0 M IMPAKTUYECKOTr0 MaTepuayia MO PEKOMEHJI0BaHHBIM

HCTOYHUKAM,

MOJATOTOBKA K BBITIOJIHEHUIO J1a00paTOPHBIX pabOT U OTYETOB 10 HUM;
MTOATOTOBKA K MPOMEXYTOYHOM aTTECTAllMM B TEUEHUE CEMECTPA;




8

CamocrosiTennpHass paboTa 0OydYaromuxcsi ¢ y4dacTHeM MperojaBateis B (opme HHOH
KOHTaKTHOW pPabOThl TMpeaycMaTpuBaeT TPYNIOBYHO U (WIM) WHAMBHIYAIbHYIO paboTy
00y4aroIuMuUCs U BKIIIOYAeT B ceOsl:

- MPOBEJCHUE WHJWBUIYaJbHBIX M TPYIIOBBIX KOHCYJIbTAUUWA MO OTAEIbHBIM
TeMam/pasaenam JUCIUTLUIHHBL

- MPOBE/ICHUE KOHCYIbTALUHN Tepe]l 3a4€TOM;

- KOHCYJbTallMM 10 OpraHU3alid  CaMOCTOSITENILHOTO HM3YyYEHUS  OTIENbHBIX
pa3zienoB/TeM,  0a30BBIX  MOHATHHA  y4eOHBIX  AMCUMIUIMH  TPOQHUIBHOTO/POJCTBEHHOTO
OakanaBpuata, kotopsle ¢opmupoBanu OIIK u IIK, B memsax oGecnedeHusi mMpeeMCTBEHHOCTH
o0pazoBaHusl.

3.5. IlpuMeHeHHE 3JICKTPOHHOTO OOYyUYCHHMs, JUCTAHIIMOHHBIX O00pa30BaTEIHHBIX
TEXHOJIOTUN

[Tpu peanuzanuu nporpaMmbl yueOHOM JUCIUTUIMHBI BO3MOXKHO IPUMEHEHUE 3TICKTPOHHOTO
00y4YeHMsI U IUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

Peanu3zanus nporpaMmsel yueOHOM AUCHUIUIMHBI C IPUMEHEHUEM JIEKTPOHHOIO 00y4eHus 1
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOIMH pPeriaMeHTUPYeTCs NeHCTBYIOIMMH JIOKATbHBIMU
AKTaMM YHUBEPCUTETA.

HpI/IMeHHIOTCﬂ CJICAYIOUC PASHOBUAHOCTU pPCaIM3alUN IPOrpamMmbl C HCIIOJIB30BAHUCM
20 u 10T.

B snexktponHyro 00pa3oBaTenbHYIO0 Cpeay, M0 HEOOXOAMMOCTH, MOTYT OBITh MEPEHECEHBI
OTJIeIbHBIC BUBI yYEOHOH JEATEIbHOCTH:

HCIO0JIb30BaAHHE ucnonb3opanme 30 u JOT 00beM, BKJIIOYEHHE B YUeOHBIH
90 u JIOT yac npoirecc
CMEIIIaHHOE JIEKINH 16 B COOTBETCTBUU c
oOydeHune pacnrcaHueM Y9e0HBIX
3aHITHI




4.
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PE3YJbTATbI OBYYEHHMA 1O JUCHUIVIMHE, KPUTEPUM OHEHKH YPOBHsI C®OPMHPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHUBAHUSA

4.1. CooTHeceHue IIAaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMUPOBAHHOCTH KOMITETEHIIUU(11).
YpoBHH HTorosoe koJan4ecTBO OneHnka B IMoKka3aTenn ypoBHsi choPMUPOBAHHOCTH
chopmupoBaHH 0aJ10B NATHOANTbHOM
ocTH B 100-6annbHOI cucreMe YHUBEPC npodgecce
KOMIIeTeHInHu(- cucTeme 10 pe3yabTaTam AIILHOH( 5 _ AL e
i) 110 pe3yJibTaTam TeKymmeii u -BbIX) of01enpogeccnoHATbHOM(-bIX) KOMIIETeH M 011 (-BbIX)
TeKyei u MPOMEXYTOYHOM KommeTe Kommere
MPOMEKYTOYHOI aTTecTaluu Humu(-i) HuHH(-i)
aTTecTanuu OIIK-1;
NJ-OIIK-1.5
OIIK-5
NJ-OIIK-5.1
BBICOKUU OTJINYHO OO0yyaromuiics:

- TIOKa3bIBaCT YETKUE CHCTEMHBIC 3HAHHSA NpPaBUJIA TEXHUKU OE30MACHOCTH IIPH
BBITTOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA B Ta0OPATOPHBIX yCIOBUSX;

- IIEMOHCTPHUPYET HABBIKM BBIIOJIHEHHUS CTaHAAPTHBIX OINepauuil J1abopaTopHOTo
XUMHYECKOTO OSKCIIEPUMEHTa [0 TpPeyIaraéMbIM METOJWKaM IpU pPEHICHHH
MPAKTHUYECKUX 3a]1a4;

- HCYEPIBIBAIOIIE M JIOTHYECKH CTPOMHO H3JIaraeT JIOIMKO-METOJOJOTHYECKHN
MHCTPYMEHTApui MpHU BBIOOPE METOJOB pa3lefieHHs, OYUCTKH U WACHTHU(QHUKALUU
XUMHUYECKHUX COCJIMHEHMUI;

- KpUTUYECKH M CAMOCTOSITENIFHO OCYIIECTBIISIET BHIOOD JTA00PaTOPHON XUMHUYECKOH
MOCYZABI, HarpeBaTeNbHBIX W IEPEMEIIUBAIOIINX YCTPOWCTB JUIsl HPOBEACHUU
XUMHYECKOTO SKCIIEPUMEHTA B TAOOPATOPHBIX YCIOBHUSX;

- TIOKa3bIBaeT YETKHE CHCTEMHBIE 3HAHUS M TPEJCTABIECHUS O TEOPETUUECKUX
OCHOBax MPOIIECCOB Pa3/ICIICHNE U OUYNCTKA XMMHUYECKUX BEIECTB IPU MPOBEACHUN
XUMHYECKOT0 IKCIIEPHMEHTA;

- JEMOHCTPHUPYET HaBBIKH HAyYHO-TEOPETHYECKOTO IMOAXO0Na K PEIIEHHIO 33aJad
npodecCHOHANIBHONW HANpaBICHHOCTH M MNPAaKTUYECKOIO0 HUX HCIIONb30BaHUS B
JanpHelen npodeccuoHaIbHOM AesITENbHOCTH.
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MOBBIIIIEHHBINA

XOPOIIIO

OO0yyaromuicst:

- IIOKa3bIBa€T YETKHE CHCTEMHbIC 3HAHMSA IPABWJIA TEXHUKU OC30MIACHOCTH IIPH
BBITIOJTHEHUN XMMUYECKOT0 3KCIIEPUMEHTa B JIAOOPATOPHBIX YCIOBUSX, NOMYCKAeT
€IMHUYHBIC HErpyOble OLUIHOKY;

- IIEMOHCTPHUPYET HABBIKM BBIIOJIHEHHUS CTaHAAPTHBIX Olepauuil 1adopaTopHOro
XUMHUYECKOI0 3KCIEPUMEHTA II0 IMpeaIaraéMbIM METOJMKAM IIPU PEIIECHHUU
MIPaKTUYECKUX 3a]a4;

- HCYEPIBIBAIOIIE M JIOTMYECKH CTPOMHO H3JIAaraeT JIOTMKO-METOJOJIOTHYECKHN
MHCTPYMEHTApUi MpHU BBIOOPE METOIOB Pa3lefeHHs, OUUCTKH U WACHTHU(QHUKALUU
XUMHUYECKUX COEIUHECHU;

- KPUTUYECKU U CAMOCTOSTENILHO OCYLIECTBIISIET BBIOOP J1a00PAaTOPHOI XMMUYIECKOH
MOCYZABI, HArpeBaTEeNbHBIX W IEPEMEIIUBAIOIINX YCTPOWCTB JUIsl HPOBEACHUU
XMMHYECKOTO AIKCIEPHUMEHTa B JIAOOPAaTOPHBIX YCJIOBHAX, IOIMYCKACT CIUHHUYHBIC
HerpyOble OLIMOKY;

- JJaeT pa3BepHYTble M YaCTHYHO BEpHBIE OTBETHI HA BOIPOCH O TEOPETUYECKHUX
OCHOBax MPOIECCOB Pa3EIeHNE U OYNCTKA XUMHUYECKHX BEIECTB IPU MPOBEACHUN
XUMHUYECKOT0 3KCIIEPUMEHTA;

- JEMOHCTPHPYET HaBBIKM HAyYHO-TEOPETHUYECKOTO MOAXO0Na K PEIICHHUIO 3aJad
npodeCCHOHANBHOW HANpaBICHHOCTH M IPAKTUYECKOTO HX HCIOJIB30BaHUSA B
JTATbHEHIIICH MPO(ECCUOHAIBHOM IeATEIbHOCTH.
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0a30BLIN

YAOBJIETBOPUTCIIBHO

OO0yyaromuicst:

- C HETOYHOCTSIMH M3JaraeT 3HAaHUS W IPEACTABICHHS O IpPaBWIaX TEXHUKHU
0e30MacHOCTH TPU BBHINOJHEHUH XHMHUYECKOTO SKCIEPUMEHTa B JIAOOpaTOPHBIX
YCIIOBUSIX;

- JIEMOHCTpUpYeT (parMEeHTapHbIC HABBIKM BBIIIOJHEHUS! CTAHIAPTHBIX OINEPALUi
71a00paTOpHOTO XMMHUYECKOTO SKCIEPUMEHTa MO TpeiaraéMbIM METOAUKAM IpU
pEIIEHNH NPaKTUYECKUX 33/1a4;

- UCIIBITHIBAET CEPhE3HBIC 3aTPyIHEHUS IPH BEIOOPE METOAOB Pa3AesiCHHs, OUYMCTKU U
UACHTU(PUKALUN XUMAYECKUX COSIMHEHUMN;

- HCIBITBIBACT CEPhE3HBIC 3aTPYJHEHUS MPU BBHIOOpE JTa0OPaTOPHONH XUMHUYECKOH
MOCYJbl, HAarpeBaTeNbHBIX M IEPEMEIIMBAIOIINX YCTPOHCTB Al MPOBENCHUHU
XUMHAYECKOT0 SKCIIEPUMEHTA B 1a0OPAaTOPHBIX YCIOBHSIX;

- C HCTOYHOCTAMM H3JJara€T OTBETBI Ha BOIIPOCBI O TCEOPCTUYCCKUX OCHOBAX
MPOLIECCOB pa3fiefieHHe W OYUCTKAa XWMHYECKHX BEIIECTB IpHU IPOBEACHUHU
XUMHAYECKOTO SKCIICPUMEHTA;

- C TPYAOM JIEMOHCTPHPYET HaBBIKH HAyYHO-TEOPETHYECKOTO MOAX01A K PEIICHHIO
3a7a4 MpoQecCUOHATFHON HAMPaBICHHOCTH U MPAKTHYECKOTO WX UCIIOJIb30BaHUS B
JTATbHEHTIIeH MPoheCCHOHABHOM e TENbHOCTH.

HU3KHHI

HEYAOBJIECTBOPUTEIHHO

OO0yyaromuiics:

- HCIIBITBIBACT CepLéSHLIe 3aTPyAHCHUA IIPU U3JI0KCHUU 3HAHUM ImpaBuJjia TCXHUKU 6C3OH3CHOCTI/I Ipu
BBITTIOJIHCHUHN XUMHUYCCKOT'O SKCIICPUMEHTA B Ha60paT0pHBIX YCIIOBUSX,

— IEMOHCTpUpPYET (parMeHTapHbIE HABBIKM BBIIOJHEHUS CTaHAAPTHBIX oONepanuil J1abopaTopHOTO
XUMHAYECKOTO OSKCIIEPUMEHTa [0 TNPEAJaracMbIM METOJMKAM MPU PEIICHUH MNPAKTHYSCKUX 3a/1ad,
JIOITYCKAeT IrpyObIe OMUOKH MPH €T0 U3JI0KCHUH Ha 3aHATHSIX U B X0/ MPOMEKYTOYHON aTTECTAIINM;

— - HCTIBITBIBAET CEPhE3HBIC 3aTPYAHEHHUS TP BBIOOPE METOJIOB pa3/eieHus, OYUCTKH M MIACHTH(OUKAIMH
XUMUYECKHX COCTMHEHHIA, HE BIIaJiceT HEOOXOAMMBIMH JIJISl STOT'0 HABBIKAMU M MPUEMAMU;

- HCTIBITBIBACT CEPhEIHBIC 3aTPYAHEHHUSI TPH BBIOOPE Ta00paTOPHON XMMUYECKOH MOCYIbl, HarpeBaTEIbHBIX
n MNEpEeMCUIMBAIOIINX YCTpOﬁCTB oJid OpOBEACHHMHW XHUMHYCCKOrO JOKCIECpHMMEHTA B Ha60paTOpHI)IX
YCIIOBUSAX;

- HCIBITBIBAET CEPLE3HBIE 3ATPYMHEHHS MPU OTBETAX HA BOMPOCHI O TEOPETUYECKUX OCHOBAX MPOIECCOB
pas3aciIi€Hue U OYMCTKAa XUMHUYCCKUX BCUICCTB ITIPU IMPOBECACHUN XUMUYCCKOI'O OKCIICPUMEHTA,

- C TPYAOM JEMOHCTPUPYET HAaBBIKH HAayYHO-TEOPETHYECKOTO TIO/X0Ja K pEIICHUIO 3a1ad
npoeCCHOHANBPHOW — HAMPABJICHHOCTH W MPAKTHYECKOTO WX  HCMOJNBL30BaHUSA B  JalbHEHIeH
po(heCCHOHATIBHOM JIeATEIbHOCTH.
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. OIEHOYHBIE CPEJACTBA [JS TEKYIIEITO KOHTPOJSA YCHEBAEMOCTH M IIPOMEXYTOYHOM
ATTECTAIIMH, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCSA

[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENIbHOM paboThl 00YyJarOMMXCsl, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluy Mo Y4eOHOM AUCIUILTUHE
«BBenenne B TEXHHKY OSKCIEPHMEHTAIBHBIX HCCICIOBAHUI» IPOBEPSIETCS YpPOBEHb C(HOPMHUPOBAHHOCTH Y OOYYAIOUIMXCS KOMIIETCHIMHA U
3aIIaHUPOBAHHBIX PE3YIbTATOB OOYUEHUS MO JUCIUIUIMHE, YKa3aHHBIX B pazjiesie 2 HACTOSIIEeH MPOrpaMMBl.

51. ®opMbl TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJJaHUM:
Ne i PopMeI Tekyuero IIpuMepsbI TUNOBBIX 3aJaHU
KOHTPOJIsA
1 Bomnpocsr K 3amute | KOHTpoJbHBIE BOIIPOCHI K 3alIuTe 1ab0opaTOpHBIX padoT
nmaboparopHeix pabotr mo | 1. [IpuBenuTe 5 00mMMX MpaBMII TOBEIECHUS B XUMHYECKOH 1ab0paTopuu.
paszzneny «Texnnka | 2. Yro cnemyer MpearpuHATE, €CIU B Ta00OPaTOPUU BOSHHUK OYar BOTOPAHUS?
Oe3o0macHOCTH U OCHOBHBIC | 3. UTO clieyeT NpeAnpuHsTh, €CIIH B J1a00paTOpPUK pa3ouiIu TepMoMeTp?
mpaBuiia pa6OTI)I B 4. HpI/IBeI[I/ITC OCHOBHBIC ITpaBUJIa JIMYHOM TMTHEHBI Ipu pa60Te C XUMHYCCKUMHU COCANHCHUAMU
XUMHYECKOH 5. [IpaBuna TexHUKH 0€30MTaCHOCTH IIPH padoTe co CTEKISTHHON 1 (hapdopoBOit TOCYIOM.
nabopaTopumny 6. IlpaBuna paboThl ¢ KOHICHTPUPOBAHHBIMH KHCIOTAMH W TBEPIBIMHU Ienoyamu. [IpaBuia MPUTOTOBIEHUS PacTBOPOB
KHUCJIOT U IIEJI0YEH.
7. IlpaBuna paboThI € 3IEKTPHUECKUMH TUINTKaMH. IlepBast HOMOIb P MOPA’KEHUHU 3JIEKTPUUECKUM TOKOM.
8. IIpaBumna paboOTHI C IETKOBOCIUIAMEHSIOLIIMMUCS KUIKOCTSMU.
9. [IpaBuna oOparieHre co CIIUPTOBKOM.
10. IIpaBuna paboTHI ¢ MIETOYHBIMUA METAIIIAMH.
11. OcHoBHBIE npaBuiIa pabOTHI C TOKCHYHBIMH COSAMHEHUSIMU. Mepbl 0€3011acCHOCTH U IIepBasi IOMOIIIb IIPH OTPaBJICHHH.
12. Kakue fieiicTBuUS cielyeT NpelnpruHATh TP MONaJaHuH B IJ1a3a IEJIOYH WA KUCIOThI?
13. HeoTnio)kxHast HOMOIIb IPY 0KOTaX KMCIOTAaMH U IeT0YaMHU.
14. IlepBas noMoOLIb IPU TEPMUUYECKUX U XUMHUECKUX OXKOT'aX.
2 Bomnpocsr K 3amure | KOoHTposibHBIE BOIIPOCHI K 3alIuTe Ja00paTOpHBIX padoT

71a00PaTOPHBIX PpaboT 1o
pasneny «Pasmenenne u
OYUCTKA  OPraHUYECKUX
BEIIECTB METOIOM
TIEPETOHKI

. Ha paznuunn B Kakux CBOMCTBaX COSAMHEHUI OCHOBaHA MIEPETOHKA KaK METOJ pa3/IeJICHUs] U OUYUCTKU BEIECTB?

. Uro Takoe Temriepatypa KUTIEHHS X OT YeT0 OHA 3aBHCHT?

. Kakoii mporuecc Ha3bIBalOT MPOCTOM NEPErOHKOMU?

. B kakux ciy4asx npu neperoHke >KMIKOCTeH UCTIONb3YETCs XOMOAUIbHUK JInOrxa, a B KaKUX — BO3AYIIHbIN XOJOJUIbHUK?
. KakoBo HazHaueHMe «KAMATIIIEHUKOBY? Korma ux ciieryeT BHOCUTD B KHUIKOCTH?

. C xakoli ckopocThlo npoBoautcd neperonka? Korga cnegyer ee 3akaHUUBaTh?

. ITo xakuM KpUTEpUSIM CYAAT O CTEIIEHU YUCTOTHI MTOIYICHHOTO ITpenapara’?

. Kak meperonsroT cMecu BemecTB ¢ OM3KUMHU TEMIIEpATypaMHu KUTICHHS ?

. Uro takoe pektudukanus? Yem 3TOT Mpolecc OTIINIAETCs OT MPOCTON IepEeroHKu?

O 0 31O N B~ W —
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DopMBbl TEKYLIEro

nabopaTtopHbBIX PaboOT 1o
pazzaeny «XUMHUECKHE
PEaKTHBBI uxX

Ne IIpuMepsI THOBBIX 3aaHUI
KOHTPOJIsA
10. B kakux ciny4asx NPUMEHSIOT MEPEroHKy MpH MOHWKECHHOM NaBieHHH? Kakue KolObl MCTIONB3YIOT NPH BaKyyMHOM
neperonke? [Touemy?
11. Jlas gero MCHONB3yIOT MEPETOHKY C BOASHBIM mapoMm? Kaknmu cBOWCTBaMH JTOMKHO 0OJaIaTh BEIIECTBO, YTOOBI €ro
MOXHO OBIJIO TIEPETOHATH ¢ BOASHBIM ITApOM?
12. Tloyemy mepen MeperoHKOH >KUAKOTO OPraHWYEeCKOro BEIIECTBa €ro He0OX0AUMO 0cBOOOIUTH OT Biaru? Kak 3To MOXHO
CHeNaTh?
13. Ha wem ocHOBaH TpoIlecC CYIIKA OPraHWYECKUX PAaCTBOPUTENEH HEOPraHMIeCKHMHU OCyIUTensiMiA. Kakoe cooTHOIIEeHHe
MEX]y OCYIIUTENEM M OCYIIAIOIINM PACTBOPOM.
14. Kunkoe opranudeckoe BemecTBo pasznaraercs Boimie 150 °C u kunut npu atMocdeproM nasienuu npu 174 °C. Kakoit
BUJI [IEPETOHKH HY>KHO BBIOpAaTh ISl €T0 OUYUCTKU?
3 Bormpocsr K 3amuTe | KOHTpOIBHBIE BOIPOCH K 3aIUTE TA00OPATOPHBIX paboT
nabopatopHbeix paboT 1o | 1. Pasnmuume B KakuX CBOWCTBAax TBEP/BIX BEUIECTB JISKUT B OCHOBE MEPEKPHUCTAIUIN3AINH KaK METO/IA OYHCTKHU?
pazneny «Paznenenne wu | 2. Ha yem oCHOBaH MeTOJ NEPEKPUCTAIIN3ALINH.
OYHCTKA opraHuyeckux | 3. YKakuTe OCHOBHBIE TpeOOBaHUS, IPEIbSBISIEMbIE K PACTBOPUTEIIIO PU MEPEKPUCTAIIIM3ALNHN U KaK €ro moaoupart?
BEII[ECTB MeronoM | 4. Kakue cTtaauu BKIIOYAeT mporiece nepekpuctaminzanun? Ha kakoit u3 HUX pa3faessitoTesl IPUMECH U OCHOBHOE BEIIECTBO?
MePEKPUCTAIIITN3ALI 5. Kak ocymecTBuTh mpolecc KpUCTALIM3AlWH, €CIH: a) OCHOBHOE BEUIECTBO PACTBOPSETCS Jydlle, 4YeM NpuMecH; O)
OCHOBHOE BEIIIECTBO PACTBOPSAETCS XYK€, UEM IIPUMECH.
6. Kakas nocyzaa ncnons3yercs JUid MPOBEACHNS NEPEKpUCTAIUIH3ANN?
7.IToyeMy CTUPTHI MaJI0 IPUTOIHBI IS IEPEKPUCTATH3AINN KApOOHOBBIX KHCIOT?
8. Kak 04MCTHTh BEIIECTBO OT OKPAIICHHBIX IPUMECEH.
9. Kak BBICYIIMBaIOT KPUCTAIUIBI [IOCIIE NEPEKPUCTAIUIU3ALNN ?
10. Tlo xakoMy KpUTEPHIO MOXHO OLIEHHUTh CTEIIEHb YMCTOTHI MTOJYUYEHHOT0 BelecTBa?
4 Bomnpochr K 3ammTe | KOHTpoJIbHBIE BOIIPOCHI K 3alIuTe JIabOpaTOpHBIX padoT
naboparopHbix pador 1o | 1. UTo Takoe BO3roHKa, Ha YeM OHA OCHOBaHa.
pasneny «Ounctka | 2. UTo IpOUCXOIUT MPH BO3TOHKE.
oprannyeckux  BemiecTB | 3. Kakue BelecTBa noaBepraioTcs BO3roHKE.
METO/IOM cyonumanuu | 4. Kakas TemiepaTypa Ha3bIBaeTCs TEMIIEPATYPO BO3TOHKH U KaK €€ MOXHO PeryIrupoBaTh?
(BO3TOHKN)» 5. Kak Hy>XKHO HarpeBath BELIECTBO MIPHU BO3TOHKE, YTOOBI H30€KaTh 3HAYUTEIILHBIX MTOTEPb.
6. Crioco6 yBenm4ueHHs! CKOPOCTH cyOmumanmm?
7. B ueMm npeuMyIiecTBa BO3TOHKH KaK METOJa OUYUCTKHU NIepe)l IepeKpUCTAIITU3AIHCH ?
5 Bomnpocsr K 3ammre | KOHTposibHBIE BOIIPOCHI K 3aLIuTe 1abOpaTOpHBIX padoT

1. Yto Takoe IIOTHOCTH BeliecTBa?
2. Kak ompenenstoT mIOTHOCTh KHIKUX BEIIECTB?
3. Kak m10THOCTb KUJKHUX BEIIECTB 3aBUCUT OT TEMIIEPaTyphI?
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Ne 1

DopMBbl TEKYLIEro
KOHTPOJIsA

IIpuMepbl THIOBBIX 3aAHUI

YUCTOTBD)

knaccugukanus U crenens | 4. Kakoit o6vem Bogsl 1 H2SO4 (0 = 90%; p = 1,8144 r/mi) HeoOxoauMo cMemiats 4ToObl mpurotoBuTh 30 r 45%-HOTO

pactBopa H2SO4
5. PaccumTaiite, CKOJIBKO HYXHO B3ATh BOAbI M TBepaoit KOH, uro6sr mpurotoButs 50 Mt 25,36 %-noro pactBopa KOH p =
1,240 r/mu1.

6. OnpenenuTh MACCOBYIO JOJIO a30THOM KUCIOTHI B 10 MOJIIPHOM ee pacTBOpe, IIIOTHOCTH KoToporo 1,30 r/mi.

5.2. KpI/ITepI/II/I, IIKaJIbl OOCHUBAHHA TCKYIICI'O KOHTPOJIA YCIICBACMOCTHU!

HaunmeHoBaHue kans
OLIEHOYHOI'0
OLICHHBAHMSA
cpeactba Kputepun ounennBanns
(KOHTPOJILHO-
OLIEHOUHOTO IIaTudannbHas
MepONpPUATHS) cuerema
BompocH! K 3aiiuTe Pabota BeimonHeHa nmosHOCTHIO. HeT ommboK B TOrMuecKux paccykXIeHHAX. BO3MOXXKHO Haln4ue OAHOW HETOYHOCTH 5
11a6OPaTOPHBIX WJIY OIHMCKU, HE SIBJISIOLIMECS CIEeCTBUEM HE3HAHMs WM HEIOHMMaHus yueOHoro Marepuana. OOyuaromuiics mokasan
pabot HOJIHBINA 00bEM 3HAHUM, YMEHH B OCBOCHUH IPOICHHBIX TEM M IPUMEHEHUE UX Ha NIPAKTHUKE.
PaboTa BeINOIHEHA MTOJHOCTHIO, HO 0OOCHOBAHUI IIarOB peIICHUs HEAOCTaTOYHO. JlomyiieHa oqHa omnbKa Wix J1Ba- 4
TpH HEZlOYETa.
JonymieHsl 6oee 0HOM OmMOKK MK OoJiee ABYX-TpeX HEJ0UETOB. 3
Pabota BhInonHeHa He TOTHOCTHIO. JlomyIeHb! TpyOble OIMOKH. 2
Pabora He BbINOIHEHA.

5.3. IIpomexyrouHas aTrecTanus:

dopma
NMPOMEKYTO TunoBbie KOHTPOJILHBIE 32JaHUSI U HHbIE MATEPHAJIbI
YHOH JJISl IPOBe/IeHNs] TPOMEKYTOYHOM aTTeCTAIUH:
arrecTanuu
Bapuanr 1
OK3aMeH B 1 Kakue neficTBus cienyer MpeanpuHATh IPY NOMAJaHUN B TJ1a3a IIEI0YH WIH KHCIOTHI?
YCTHO# 2 Ha yem OCHOBaH NpOLECC CYIIKM OPraHWYECKUX PACTBOPHUTENEH HEOPraHUYECKUMH OCYIIUTEIsIMUA. Kakoe COOTHOIIeHHE MEXIY
dopme 1o OCYLIUTENIEM U OCYIIAIOIIUM PACTBOPOM.
buneram 3 Yro Ha3bIBaIOT TEMIIEPATYPOI KHIIEHHS BEIIECTBA, KAK OHA MOXET OBITh MOHMKeHa? Kakue BUJIbl IEPErOHKU MPUMEHSIOT B 3aBUCUMOCTH OT
CBOWCTB pa3JIesieMbIX BEIIECTB.
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Ha gem ocHOBaH MeTon nepekpucTaum3anui. Kak onpenensioT TeMIieparypy IJIaBIeHNs OPTaHNIECKUX CYIb(OKHCIOT?

Ha gem ocHOBaH mMeTon sxcTpakumu? Kak yanuTh ciepl KHCIOTH WK MIETIOYH U3 OpTraHNIecKoi (asbl.

Ha uem ocHoBano pazmenenue BemecTB MetogoM [2KX? Kak moctpoeHa Onok-cxema razoBoro xpomarorpaga? Kakowel oOmactu
MPUMEHEHUs ¥ HeJocTaTku metoaa [ KX ?

Ckounbko HykHO B3aTh CaCl, u Bojbl, YT00BI IPUTOTOBUTE 75 M 16%-Horo pactBopa p = 1,139 r/mu.

CKOJIbKO HYKHO JT00aBUTh BOJBI K 55 Mt 36%-Horo pactBopa KOH p = 1,358 /M1, yToOBI TOMy4uTh 25%-HBIi PacTBOp.

[Ipu aHanu3e cMecu aHTUOMOTHUKOB METOJIOM TOHKOCJIOWHOW XpoMaTorpaduu Ha XpoMaTorpaMMe ObIJIO OOHAPYKEHO IMATHO, PACCTOSHHUE OT
[IEHTpa KOTOPOTO 10 JIMHUM CTapTa cocTaBmiio 15.5 MM, anmuHa nipobera gponra smroerta 150 mm. Kakomy 13 nmpuBeI€HHBIX aHTHONOTHKOB
COOTBETCTBYET 3TO IMATHO (JIaHbI BEIMYUHBI (DAKTOPOB YICPKUBAHUS BEIIESCTB B TJAHHOW CHCTeMe XpoMarorpadupoBanms)?

A. 6-amuHOneHuIMILIaHoBas kucinora Rf = 0.26 B. ®enoxkcunenuipime Rf = 0.10

C. Jluakozamupg Rf = 0.35 D. Xnopamdenuxon Rf = 0.78

[Ipu ananmmze cMecn aHTUOMOTHKOB psijia TIEHUIMIUIMHA ¢ TIPUMEHEHHEM METOJUKH TOHKOCIONHON XpoMaTtorpaduu ¢ TpeMs BEIIeCTBAMU —
CBUJCTEISIMH Ha MPOSBICHHON XpoMaTorpaMMe OBUIO OOHAapy>KEHO BCEro BoceMb ISITeH. CKOJBKO aHTHOMOTHKOB HAXOIWTCS B
ucciaeayeMon cmecu?

A.5 b.4 C.3 D.§

Bapuanr 2

[NepBast mOMOIIb PU TEPMUIECKUAX U XUMHUECKHX 0KOTaX.

B kakux ciydast HCIIONB3YIOT BOJSHBIE, IECUaHble U MeTaJuIndeckue (cruaBa Byna) Oanu?

Ha 4yem ocHOBaHO pa3zeneHue cMecH IyTeM IeperoHku. Kakue Buabl IEperoHKH MPHUMEHSIOT B 3aBUCHMMOCTU OT CBOMCTB pa3ieiisieMbIX
BEIIIECTB.

Ha yem ocHOBaH MeTon nepekpucTauim3anuy. Kak onpenesstoT KOJIM4ecTBO pacTBOPUTENSI HE00X0IUMOE [T EPEKPUCTAIUIN3ALH?

Ha yem ocHoBan meton 3kctpakuun? Kakum TpeGoBaHUSAM OJDKEH YAOBJIETBOPSTH PACTBOPUTEIIL, IPUMEHSIEMbIH JJ151 3KCTPAKLNHU?

Ha 4em ocHoBano XpomaTorpaduueckoe pasjielieHHe BEIeCTB B cCllydyac HOHOOOMEHHOW xpomarorpaduu. s pemieHne Kakux 3agad
MPUMEHSIETCS JIAHHBIN METOJ] XpoMaTorpaduun?

Ckounbko HyxHO B3aTh NaOH 1 Bojib1, uT00BI TpUroToBUTH 60 M1 26%-HOTO pacTBOopa p = 1,285 r/mMn

CkoJ1bKO HYKHO J100aBUTh BOJbI K 50 Mt 56%-Horo pactBopa HNO3 p = 1,351 r/mi1, uroObl mosryuuth 35%-HbIi pacTBOp.

[lpu aHanmm3e cMecw JTUMHIOB METOJOM TOHKOCIIOWHOW XpoMaTtorpaduu Ha XpomarorpaMme ObII0 0OHApYXKEHO TMATHO, PACCTOSHHE OT
LEHTpa KOTOPOro N0 JIMHUM CTapTa COCTaBWiIo 85MM, JumHa npodera ¢ponta smoeHta 200 mm. Kakomy W3 mpuBeneHHBIX JTUNHIOB
COOTBETCTBYET 3TO IISITHO (JaHBI BETMYUHBI (PAKTOPOB yJiep>KUBaHUS BEIIECTB B JAHHOW CUCTEME XpoMaTorpaupoBaHus)?

A. pocharnaunxonun (ermutur) Rf=0.15  B. tpucreapounrnumnepun Rf = 0.65

C. uepamuzg Rf = 0.43 D. rpunansmuronnrauuepud Rf = 0.77

[Ipu ananuze cMecn aHTHOMOTHKOB psiAa MEHUIWIIMHA ¢ IPUMEHEHUEM METOAUKU TOHKOCIOWHOW XpoMaTorpaduu ¢ TpeMs BELECTBAMH —
CBHUJICTEIISIMH Ha TIPOSIBIICHHOW XpoMarorpaMmme ObLIO OOHAPYKEHO BCEero ceMb IsiTeH. CKOJIBbKO aHTHOMOTUKOB HAXOJUTCS B UCCIIEyeMOH
cmecu?

A 4 B.5 C.8 D.3

Bapuanr 3
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[IpaBmita paboThI ¢ KOHIICHTPUPOBAHHBIMH KHCIIOTaMHU M TBEPABIMH IiesiouaMu. [[paBuiia mpuroToBIEHUS! paCTBOPOB KHCIIOT U IIETOYEH.

2  OOo3HaueHHe, KBATU(HUKAINS, IPOIEHTHOE COCPKAHNEe OCHOBHOTO XHMMHYECKOTO BEIICCTBA, I[BET MAPKUPOBOYHOM MOJIOCHI XUMUYECKUX
peaktuBoB B coorBercTBUM ¢ [OCT 13867-68

3  Cdopmynupyiite mepBblii u BTOpoi 3akoH [ nbO0ca-KonoBanmoBa. UTo mpoHcXoAuT B mpolecce meperoHku. Kakue BHIBI HEpEerOHKH

MIPUMEHSIOT B 3aBUCHMOCTH OT CBOMCTB Pa3/IesieMbIX BEIIECTB.

Ha uem ocHoBan MeToa nepekpucTaumzanin. Kak mop0uparoT pacTBOPUTEND AN TEPEKPUCTAIITH3ALNHN ?

Ha yem ocHoBaH MeTox skcTpakuuu? Kak MOKHO pacmo3HaTh BOOHBIN M opraHuueckuil cioit? Kak pekomeHayeTcsl BBUTUBATH BOAHBIN

pacTBOp W3 ICTUTEIIHPHON BOPOHKH M KaK — OPTaHUISCKUAN?

6 Ha gem ocnoBaHo paszgencHue BemiectB merogoM BOXKX? Kak moctpoeHa 0510K-cxema KuUAKOCTHOro xpomarorpada? Kaxossl oGmactu

npuMenenuss BOXKX?

Ckombko HY)XHO B3sTh KBr 1 Bojib1, uTo0BI ipurotoButh 100 Mi1 28%-Horo pactBopa p = 1,238 r/min

CxonpKko HYXHO 100aBUTh BOJIbI K 40 M1 40%-HoT0 pactBopa NaOH p = 1,437 /M1, uToOBI TOMy4uTh 15%-HBIH pacTBop.

9  [Ipu ananuze cMecu aHTHOMOTHKOB METOJIOM TOHKOCIOWHOH Xpomarorpaduu Ha XpoMaTorpaMMe ObT0 0OHAPYKEHO MATHO, PACCTOSHHUE OT
IIEHTpa KOTOPOTO JIO IMHUU cTapTa coctaBuio 18.5 MM, mwmHA pobera ¢ppoHTa amoenTta 150 mm. KakoMy U3 mpuBeeHHBIX aHTHONOTHKOB
COOTBETCTBYET 3TO IIATHO (JaHBI BETWYHHBI (PAKTOPOB yAEPKUBAHUS BEIIESCTB B TaHHOW CUCTeMe XpoMaTtorpadupoBanms)?

A. ®enokcunenummiavd Rf=0.12  B. JIuakozamung Rf = 0.35
C. Xnopampenukon Rf =0.78  D. 6-amuHonenunmwuianoas kuciora Rf = 0.26

10 Ilpm ananm3e cMecu aHTHOMOTHKOB Psi/ia MEHUIMIDINHA C IPUMEHEHHEM METOIUKH TOHKOCIOWHOW XpoMaTorpaduu ¢ TpeMs BEIIECTBAMH —

CBUJICTEIISIMU Ha TIPOSBICHHON XpoMaTrorpaMme ObLIO 00HAPYKEHO BCero ceMb IsaTeH. CKOIbKO aHTUOMOTUKOB HAXOAHUTCS B UCCIEAYEMOU

cMmecu?

A 4 B.5 C.8 D.3

o~

oo

5.1. Kpurtepuu, mkasabl OIEHUBAHUS TPOMEXYTOUHON aTTeCTallMi Y4eOHON NUCIUTIIIUHBL:

®opma
MPOMeKyTOYHOM IxaJjbl oHeHUBAHUS
arTecTanuu

Kpurtepun oueHnBanust
HaumeHoBanue

OLIEHOYHOI' 0 IIsTnb6anaLHas cHCTEMA
cpeacTrsa

OOyyaromuiicsi 3HaeT OCHOBHBIE OIPENENIeHUs, TIIOCIEOBATE]IeH B HW3JIOKEHHUH MaTepuaa, 3a4TE€HO
DK3aMeH: YCTHBIH OIPOC | IEMOHCTPUPYET Oa30BbIe 3HAHMS JUCIUIUIMHBI, BJIaJeeT HEOOXOIUMBIMH YMEHHUSIMU M HAaBBIKAMHU IIPH
BBINIOJIHEHUHU MTPAKTUUYECKUX 3aJaHUM.

OOyuaromuiicss He 3HAeT OCHOBHBIX ONPEACICHHUI, HENOoCIe[OoBaTeNieH M COMBYMB B H3JIOKECHUU HE 3a4TEHO
MaTepuana, He 00JIlaZlaeT ONpPeaeIEHHON CHCTEMOW 3HAHUH IO IHMCIUILIMHE, HE B ITOJHON Mepe BiIajeeT
HGO6XOZII/IMI)IMI/I YMCHHAMHA M HaBbIKaMU ITIPH BBITTOJIHCHHUU IMPAKTUYCCKUX 3a)1aH1/n71.
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5.1. Cucrema OLIEHUBAaHUS PE3YIHTATOB TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM
aTTeCTaIUU.

OneHka no JUCHUILTMHE BBICTABISETCS 00yJaronemMycs ¢ y4EToM pe3yabTaToB TEKYIIeH 1
MIPOMEKYTOUHOM aTTecTaliu.

dopma KOHTPOJIS 100-6anabpHas cucrema [aTudannbHas cucrema
Tekymuii KOHTPOJIb:
- oTIpocC 3a4TeHO/HE 3aYTEHO
HToro 3a nucuuminHy 5K3aMeH OTJINYHO
XOPOILO
YIOBJIETBOPHUTEIHHO
HEYIOBJIETBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzamust mporpamMmbl MpeayCMaTpUBAaeT WCIOJIB30BAaHUE B TpoIecce OOydeHUs
CJICAYIONIMX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- pOOJIeMHAS JICKITUS;

- IPYNIOBBIE M HHIUBUIYaTbHBIC JUCKYCCHU;

- MperojaBaHue TUCIUTUIMHEI HA OCHOBE PE3yJIbTaTOB HAYYHBIX UCCIICIOBAHHIMA

- MOKMCK ¥ 00paboTka nH(OPMAIINY C UCIIOIh30BaHHEM ceTu MHTepHET;

- JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH;

- MCIOJIb30BaHNE Ha JICKIIMOHHBIX 3aHATHIX BUJCOMATEPHAIIOB M HATJISTHBIX TTOCOOHIA

7. IMPAKTHUYECKASA ITIOAI'OTOBKA

[IpakTiueckast HOArOTOBKA B paMKax y4eOHOW TUCIUIUIMHBI Peau3yeTcs Npu MPOBEIECHUH,
nabopaToOpHBIX paboT, NOpeaycMaTPUBAIOIIMX YydacTHE OOydYalolIMXCsS B  BBITIOJHEHUU
OTJICJIBHBIX AJIEMEHTOB paboT, CBSI3aHHBIX C OyayIIeld mpodheCcCUOHAIBHON 1€ TEILHOCTHIO.

8. OPTAHM3AIIUA OBPA3OBATEJIBHOI'O ITPOLHECCA UJIA JIMLI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMHU 310POBbSA

I[Ipu oOydeHuH JHUI] C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHIOB
WCIIOJIB3YIOTCSL TIOJXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30aphepHOil 00pa30BaTENbHOU CPEIbI:
TEXHOJOTUH Au(EepeHInanud 1 UHIUBUIYaTbHOTO OOy4YeHHs, TPUMEHEHHNE COOTBETCTBYIOIIMX
METOAUK IIO pa60Te C HUHBAJIMAaMH, HCIIOJIB30BAHHUC CPCACTB AUCTAHIWMOHHOIO O6H1€HI/I$I,
MPOBEJICHUE JOMOIHUTENbHBIX HHIWBUIYaTbHBIX KOHCYJIBTAIMA MO HM3y4aeMbIM TEOPETUYECKUM
BOIIpOCaM MU MNPAKTHYECKUM 3aHATUAM, OKA3aHUC IMOMOIIM IIPU IMOATOTOBKE K HpOMG)KyTO‘-IHOfI
arrecranun.

[Ipu HEOOXOAMMOCTH pabodyasl mporpamMma JUCHUIUITMHBI MOXET OBbITh aJanTUpOBaHa s
obecrieueHns 00pa30BaTEILHOTO MPOIIecca JIUIAaM ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS, B
TOM YUCIIE I JUCTAHIIMOHHOTO OOYYEHHUS.
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VueOHBIE W KOHTPOJBHO-M3MEPUTENbHBIE MaTepHaibl MNPEACTaBISAIOTCS B (opMmax,
AOCTYIHBIX IJId U3YUYCHUA CTYACHTaMHU C 0COOBIMH 06pa3OBaTeJIbHBIMI/I HOTpC6HOCTHMI/I C y4€TOM
HO30JIOTHYECKHUX TPYIII HHBAIUIOB!

I[J'DI MOATOTOBKH K OTBCTY HaA IMMPAKTUYCCKOM 3aHATUHU, CTYACHTAM C OIpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBBSI CPEJHEE BPEMs YBEJIIMUMBACTCS 110 CPABHEHHUIO CO CPEJHHM BPEMEHEM
MOJTOTOBKH OOBIYHOTO CTY/ICHTA.

JIns CTYAEHTOB C HMHBIMJHOCTBIO WM C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBS
dopma mpoBemeHHUS TEKyIIeH M TNPOMEXKYTOUHOH aTTeCTallMM YCTAHABJIMBACTCS C Y4YETOM
WHJIMBHTyJIbHBIX NICUXO(U3NIECKUX 0COOCHHOCTEH (YCTHO, MUCHBMEHHO Ha Oymare, MICbMEHHO Ha
KOMITbIOTEpE, B )OPME TECTUPOBAHUS H T.IL.).

[TpomexyTouHasi arTecTanys MO TUCLHUILUIMHE MOXET MPOBOAMTHCS B HECKOJBKO ITAIlOB B
dopMe pyOeKHOT0 KOHTPOJSI IO 3aBEPUICHHIO WM3YYCHHS OTACITBHBIX TEM IUCHUIUIMHEL [Ipu
HEOOXOIMMOCTH CTYJICHTY MPEIOCTABIISCTCS JIOTIOJHUTEIFHOE BPEeMs Ul MOATOTOBKM OTBETa HA
3a4eTe WK 3K3aMEHE.

JInst oCyIIecTBICHHS MPOLEAYP TEKYLIETO KOHTPOJIS YCHEBAEMOCTH M IPOMEKYTOYHOM
aTTecTaluyd OOYYAIOUINXCS CO3JAIOTCS, TP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
alanTUPOBAHHBIE IS JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3JJOPOBBSI M TTO3BOJISIOLIIE OLICHUTh
JOCTIDKEHUE WMH 3alUIaHMPOBAaHHBIX B OCHOBHOW 00pa3oBaTENbHON INporpamMme pe3ysbTaToB
00y4eHUsI ¥ YpOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIICTCHLMH, 3asBICHHBIX B 00pa30oBaTEIbHON
porpaMMe.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapaKkTeprucTUKa MaTepHATLHO-TEXHHYECKOTO O0SCIICUCHUs TUCITUIUIMHBI COCTABIICTCS B
cootBeTcTBUU ¢ TpeboBanusimu OI'OC BO.

MaTepI/IaHBHO'TeXHI/I‘IeCKOC obOecrieyeHne JUCHUIIIMHBI IIPpH O6y‘leHI/II/I C HUCIIOJIB30BaAHUEM
TPAAULUOHHBIX TEXHOJIOTHI O6y‘-IeHI/I$I.

19071, r. MockBa, Maublii Kanyskcekuii nepeysiok, 1oM 2, crpoenue 5, aya. 5206, 5204

Ne u HaMMeHOBaHHMe YYeOHBIX

ayAnTOpHIii, JabopaTopmuii, OcHaneHHOCTh Y4eOHBIX ayANTOPHIi, JJabopaTopuii,
MAaCTepPCKUX, MOMeIIeHn i MAaCTEePCKHUX, MOMeIeHN i MpeIHA3HAYeHHbIX IS
NpeaHA3HAYEHHBIX /151 NMPaKTHYeCKOM MOATO0TOBKH
NMPAKTHYECKOI NOATOTOBKHU
- yueOHas aynutopusNe 5206 s KOMILIEKT yueOHOM Mebeny,
MIPOBECHNS 3aHATHUH CEMHHAPCKOTO TEXHUYECKUE  CpelCcTBa  OOyueHMs,  CiyXamue  Jd

THUIA, TPYIIIOBBIX U MHIUBHUyaIbHbIX npeacTaBieHus] yuyeOHOW uHGpopMauuu OONBLION ayIUTOPHH:
KOHCYJIbTallUH, TEKYLIEr0 KOHTPOJIS U HOYTOYK; IIPOEKTOP, IKPaH
MIPOMEKYTOYHON aTTeCTaIlH KomnpioTep B KOMIUIEKTE € BbIX0/I0M B MHTEpHET

- yuebHas aymguropusi Ne5204 - | Xumudeckue nabopaTopuu Kadeapbl OpraHUYEcKOW XHUMUH,
naGoparopusi IJisl IPOBEIEHUS 3aHATUH | 000pyIOBaHHBIE BBITSDKHOW BEHTHJSIIMEH, J1a0opaTOpHBIMHU
CEMHMHApCKOT0 THUMA, TPYNIOBBIX H | CTOJNaMH C TOABEACHHBIM  BOJONPOBOJIOM M PO3ETKaMH

VHJUBUYJIbHBIX KOHCYJIbTAllUH, | anekTponuTanud. JlabopaTopHble CTEHIbI, HaOOp CTEKJIAHHOM
TEKYyIero KOHTPOJIA U MPOMEKYTOYHOH | 1abopaTopHOi MOCYZAbl, HAO0Op pPEAaKTHUBOB JJsl TMPOBEACHUS
aTTecTaluu 9KCHEpUMEHTANBHBIX paboT. O0opynoBaHHE: HarpeBaTelbHbBIC

puOopsI (KoIOOHArpeBaTeny, MEKTPOILTUTKH), MEXaHUIECKHe
MEIIAJKH, FOMOI€HE3aTOphbl, HCHApUTENb POTALMOHHBIN P-
12M, wucnaputens HBO, wMemanku BEPXHEIPUBOHBIE,
FOMOTEHE3aTOPBI, pudop pedpaxkTomeTp MP®,
cnekrpodoromerp Perkin Elmer, cnekrpodoromerp Crexopn
M-40, cnekrpodoromerp C®d-26, ycraHoBka Y3VY-025,
xpomatorpad «Xpom-5», xpomarorpad «Kpucramomokc-
4000», xunkoctHoW  xpomarorpad  «Gilson»  BBICOKOTO
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nasienus, npudop Datacolor, mukpockon Mukmen-100-1, PMC
pH-meTpus, mnpubGop s  ompeleneHUs  TeMIEpaTypsl
I1aBJeHus1, yapTpoduoneroBas mamna VL-6LC, crepunuzatop
mcy, MEIIaJIKN MarHuTHbIE c MIOJIOTPEBOM,
KOJIOOHATPEBATEIIH.

- IOMEIIEHHE IS CAMOCTOSATEIEHOM
paboThI

KomnbroTep B KOMILIEKTE C BbIXOJ0M B IHTEpHET

MartepuanbHO-TeXHUUYECKOEe oOecreueHne y4yeOHOW MNUCHUIUIMHBI IpU  OOYy4YeHHUU C
MCIIOJIb30BAHUEM 3JICKTPOHHOTO O0YyUEHHUS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

Heo0xogumoe o0opyaoBaHue IMapameTpsl TexHu4yeckue TpedOBaHUS
IepconanbHeiii kommbloTep/ | Be6-0paysep Bepcus nporpaMMHOTO 00ecTieYeHHS HE HIDKE:
HOYTOYK/ILTaHIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Sunnexc.bpayzep 19.3
MUKPO(]OH, OnepaimoHHas cucteMa | Bepcus nmporpaMMHOT0 0OeCTiCUeHUS HE HUXKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierray», Linux
JocTyn B ceTh MHTepHer Beb-kamepa 640x480, 15 kagpos/c

Muxkpodon 000U

JuHamMuKH (KOJIOHKU WU | JTr0ObIe

HAYITHUKH)

Cetb (MHTEpHET) [TocTostHHAs cCKOpOCTH HE MeHee 192 xbut/c

TexHonormueckoe obecreueHne pealn3alud HPOTPAMMBI/MOAYINS  OCYIIECTBISIETCS  C

UCIIOJIb30BAaHUEM  JIEMEHTOB
YHHMBEpPCUTETA.

JNEKTPOHHOW  MH(OPMALMOHHO-00pa30BaTebHON  cpefbl
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10. YYEBHO-METOJMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JJUCHUATIIMHBI
Bua u3nanus Anpec caiita 9bC KoIn4ecTro
Ne (y4eOHHUK, Ton HMJIM JJIEKTPOHHOT0 pecypca 9K3eMILTSIPOB B
n/n ABTOP(b1) s YII, MII n AR M3IAHUSA (3anoansemcsa 01 u30aHuil 6 OubmMoTexe
Ap.) 91EKMPOHHOM 8UOe) Yuupepcurera
10.1 OcHoBHas TUTEpATYpPa, B TOM YHCIIE AIEKTPOHHBIC N3IaHUS
1 3akyckun C.I'., OCHOBEI 3KCTIEpUMEHTA VYyebHoe M.: MI'VT 2012 15
Kpaxuna H.b., nocobue
Momnceena JI.B.,
Penun AT
2 | Hoxapckuit A.®., | [IpakTukyM 1O OpraHHYecKOn VYueOHHK PoctoB-na-/lony 2009 https://znanium.com/catalog/prod -
I'yneBckas  A.B., | xumun U3natenbctBo FODY uct/556021
Jsg6mo0 OB,
O3zepsinckuii B.A.
10.2 lonmomHuTeIbHAS IUTEPATYpPa, B TOM YHCIIC AICKTPOHHBIC U3TaHU
1 Crenun B.J1. TexHnka 712a00paTOPHOTO VYuebHoe M.: Xumus 1999 10
9KCIEPUMEHTA B XHMHUH nocobue
2 Hapn /Ix., I'ocuu | IlpakTukyM 1O OpraHMYecKOM YyeOHoe M. Xuiuist 1993 5
., Poynu A. XUMUHU rmocodue
3 -
10.3 Meroauueckue Matepransl (yKa3aHusl, pEKOMEHIAIMHU 110 OCBOCHUIO qucuuiuinibl aBTopoB PI'Y um. A. H. Kocbiruna)
1 Ky3znemnos /I.H. YyebHoe nmocobue «BBeneHue B YuebHoe M.: PT'Y um. A. H. 2022 JlokanpHas CETh YHUBEPCUTETA 15
Kapagaesa E.b. TEXHUKY XUMHUYECKOTO rocooue Koceiruna
OKclepuMeHTa. Koucnekr
JISKLUID)
2 Kyznenos /I.H. VuebHoe mocobue «BaeieHne B YyeOHoe M.: PT'Y um. A. H. 2022 JlokanpHast ceTb yHHBEpPCHUTETA 15
Kapasaesa E.b. nocobue Koceiruna
TEXHUKY XHUMHUYECKOTO
sKcnepumenTa. JlabopaTopHsiit

MPAKTUKYM»
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11. HUHO®OPMALIUMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

11.1 Pecypchl 53IeKTpPOHHOH OMOMMOTEKH, HH(GOPMAIMOHHO-CIIPABOYHBIE CUCTEMBI U
npodecCuoHAIbHBIC Oa3bl TAHHBIX !

Hupopmayus 06 ucnoavsyemuvix pecypcax cocmaegisemcs 8 coomeemcemesuu ¢ Ilpunooscenuem 3 x
Oll0Il BO.

Ne it | DnekTpoHHbIe yueOHbIE U3JaHNUS, TICKTPOHHbIE 00pa30BaTEIbHBIC PECYPCHI

1. 9BC «JIanb» http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-U3/aTesIbcKoro enTpa «Mudpa-M» http://znanium.com/
3. Onekrponnbie nznanus «PI'Y um. A.H. Koceirnna» Ha miargopme DBC «Znanium.comy

http://znanium.com/

[Ipodeccuonanpuble 0a3bl JaHHBIX, HHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI

1. MexnyHaponHas yHHBepcanbHas pedeparuBHas ©O0aza mannbix Web of Science
http://webofknowledge.com/
2. MexnayHaponHass — yHUBEpcaibHas  pedepaTuBHas  0aza  JaHHBIX Scopus

https://www.scopus.com

ba3za nannbix Organic Syntheses: http://www.orgsyn.org/

baza nanneix ChemSynthesis: http://www.chemsynthesis.com/

US Patent and Trademark Office (USPTO) http://patft.uspto.gov/

o0 ~w

BioMed Central http://www.biomedcentral.com

Ilepeuens ucnonvb3yemo2o npoPAMMHO20 OOeCnedeHuss ¢ PeKGUUMAMU  NOOMBEPIHCOAIOUUX
O0oKkymenmos cocmasisemcs ¢ coomsemcmsuu ¢ Ipunoscenuem Ne 2 k OIIOII BO.

Nenn | HammeHoBaHHe JJUIIEH3HOHHOIO PexBHU3HUTHI MOATBEPKAAOIICTO

MPOrpaMMHOIr0 odecrneyeHust JAOKYMEHTA

1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne  18-DA-44-19 or
20.05.2019

2. CorelDRAW Graphics Suite 2018 KoHTpakT Ne  18-DA-44-19 ot
20.05.2019

3. Adobe Creative Cloud 2018 all Apps | koutpakr Ne  18-DA-44-19  or
(Photoshop, Lightroom, Illustrator, InDesign, | 20.05.2019

XD, Premiere Pro, Acrobat Pro, Lightroom
Classic, Bridge, Spark, Media Encoder, InCopy,
Story Plus, Muse u nip.)

JUCT YYETA OFBHOBJEHUH PABOYEHM TIPOTPAMMBI YUYEBHOM
JUCIUIVIMHBI/MOY JISA

B pabouyto nporpamMmmy y4eOHON AUCIUIUIMHBI/MOIYJIS BHECEHBI N3MEHEHU S/ OOHOBICHHS U
YTBEpPKACHBI Ha 3acelaHuu Kadeapol:

Ne mnn roj
00OHOBJICHUSA
PIIJ

XapakTep H3MeHeHUi1/00HOBIeHUI
¢ YKa3aHHMeM pasjeJia

HOMeEp NMPOTOKOJIA
M 1aTa 3aceJaHus
kadeapsl
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