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|.lean u 3agaun AMCHUIJINHDI:

Heapb: M3yunTh OCHOBBI TEOPUU U MPAKTHKU (PU3UKO-XHMUYECKOTO aHaIM3a BEIECTB,
OCHOBHBIX JKCIIEPUMEHTAILHBIX 3aKOHOMEPHOCTEH, JEeKallMX B OCHOBE (PH3UKO-
XUMHYECKHX METOOB UCCIEIOBAHUS, UX CBSI3U C COBPEMEHHBIMH TEXHOJIOTHSIMHU, a TAKKE
dbopMUpOBaHHE Yy  CTYJIEHTOB  KOMIICTCHIIMHA,  IO3BOJISIIOIIMX  OCYIIECTBIATH
9KCIIEPUMEHTANILHOE UCCIIEIOBAaHNE CBOMCTB MOJIEKYJIIPHBIX OMOJIOTHUECKUX CHCTEM.
3amaun:

e  OO0O00OUUTH U CUCTEMATH3UPOBAThH 3HAHMSI U TIPEJICTABICHUS O PYHIAMEHTAILHBIX 3aKOHAX
U OCHOBHBIX METOJAaX HCCIENOBaHUS (UBUKO-XUMUUYECKHUX CBOHCTB U CTPYKTYpbI
BEIICCTB;

e chopmynrpoBaTH OCHOBHBIC 33]]a91 (PU3UKO-XMMHYECKOTO aHAIIN3a, YCTAHOBUTH 00JIACTh
Y TPaHUIIbl IPUMEHUMOCTH Pa3IMYHbIX METOIOB B OMOJIOTUH;

® pPaccMOTPETh OCHOBHBIE TPUEMBI U METO/IbI IKCIIEPUMEHTAIBHOTO UCCIIE0OBAHUS (PU3HUKO-
XUMHUYECKHX CBOHCTB OHMOJOTMYECKUX CHCTEM, HCIOJIb30BAaHUE OTHUX METOAOB B
COBPEMEHHBIX TEXHOJIOTHSAX;

® U3Y4YUTHh OOIIKE JTa0OPATOPHBIE U CHEIHAIBLHBIE METOJIbI UCCIEIOBAHUS OUOIOTHYECKUX
00BEKTOB, PACCMOTPETh MPUHITUIIBI PAOOTH COBPEMEHHOW aHAIUTUYCCKOM arnmaparyphl;

e 00YyYHTHh OCHOBAM ITOCTAHOBKH 3KCIIEPUMEHTA 1 00pabOTKM MaTepHUaIOB UCCIICIOBAHUS;

® O03HAKOMHTH C OCOOCHHOCTSIMH aHAJIM3a PeaTbHBIX OOBEKTOB OKPYXKAIOMICH CPE/Ib.

ILMECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vyebnag mucrumumba bB1.0.32 «®PU3UKO-XMMHUUYECKHUE METOALI B OUOJIOTHNY
OTHOCHTCSI K 00s13aTeIbHOM YacTu mporpamMmsl. Mzyuaetcs Ha 3 Kypce, B 5 cemecTpe.

2.2. JIns u3y4deHus JaHHOW Y4eOHOU JUCIMIUTMNHBI HEOOXOMMBI 3HAHHS, yMEHHUS ¥ HABBIKH,
dbopMupyeMbie MPEANIECTBYIOMUMU JUCIUILUTHHAME y4eOHBIX mporpamMm OakanaBpuara «OOmmas
ouonorusi»y, «Marematuka», «OOmas M HeopraHuueckas XuMus», «OpraHuueckas XUMUSD,
«Dusnka», «AHaTUTHYECKas, (u3HuUecKas W KoJulougHas xumus», «buoxumus». CTyneHr,
MPHUCTYTIAOIIHNA K H3y4SHUIO TUCIUTUIMHBI « DH3UKO-XUMHUICCKUE METObI B OMOJIOTUNY, TOJKECH
3HATh OCHOBHBIE (PU3NUYECKHE U XMMHUYECKHUE TCOPUH, 3aKOHBI M IIPUHITUIIBI: CBOMCTBA PaCTBOPOB;
OCHOBHBIE THUITBI XUMHUYECKUX PAaBHOBECUI; CTpOEHNE U (PU3UKO-XMMHUYECKUE CBOMCTBA OCHOBHBIX
KJIaCCOB OPraHMYECKUX COEIMHEHMI; OCHOBBI TEOPUH AJIEKTPUYECTBA; XapaKTEPUCTHUKU
AJIIEKTPOMATHUTHOTO U3TyYEHUST; B3aUMOICUCTBUE AJICKTPOMArHUTHOTO U3JTYUYECHHS C BEIIECTBOM;
OCHOBHBIE MOHSTHS ONTUKU; SAUHUIIBI U3MEPEeHHs PU3NIECKIX BETUYMH U UX Pa3MEPHOCTH.

2.3. TlepeveHb MOCICIYIONIMX YUCOHBIX AWCIMILINH, JJIT KOTOPBIX HEOOXOIUMBI 3HAHWS,
YMEHHUsI U HaBBIKH, GOpMUpYyeMbIe JaHHOK yueOHOoM quctuminHoi: bruodusuka, buorexnomnorus,
MonexynsipHas 6uonorusi akapuoT, Hanobuorexuosnoruu, boiapinoil mpakTHKyM mo mpoduio,
OcHOBBI PU3UKO-XUMUYECKOU Oroorun, [Ipupo1ooxpanHbie TEXHOIOTUN, XUMUS U TEXHOJIOTHUS
MUIIEBBIX U OMOJIOTHYECKH aKTHUBHBIX J100aBOK, IIpakTuka mo mpoduio mpodeccuoHanTbHON
JesATeNbHOCTH, [IpenqunioMHas nmpakTHka.

1. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JNCHUITJIMHBI
[Ipomiecc OCBOGHHWS AWUCIUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIIMA B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanHomy HampasieHuto noxaroroku 06.03.01
«buonorusy, npopuins «dOu3znko-xuMuUdecKas OMOJIOTHSI U OUOTEXHOIOTHUS.
OIIK-8: Cnoco0eH ncnoiabp30BaTh METOIbI cO0pa, 00pabOTKH, CCTEMaTU3alliy U TIPeACTaBICHUS
MOJICBOM ® J1abopaTtopHOW WHGOPMAIMK, TPUMEHSITh HaBBIKM pPabOTBI C COBPEMEHHBIM
000pyI0BaHUEM, AaHAIM3UPOBATH MOJYUYEHHBIE PE3YIbTATHI.



Ilepeyenb MiIaHMpPyeMbIX pPe3yJIbTATOB 00y4eHHs MO JUCHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIU

Komnerenuus Nuaukaropsl Pe3yabTarnl 00yyeHus
KOMIIeTEeHIH I

OIIK-8: Cnocoben | MJIK ork-8.1 3HaeT OCHOBHBIE THUIILI DKCIECIUIIMOHHOIO U
UCIIOJIb30BATh METOJIbI | 3Hamb: OCHOBHBIC THIIBI | JJAOOPATOPHOTO o0opymoBaHus,
coopa, 00paboTKH, | IKCIICAUIIMOHHOTO U | 0COOCHHOCTH BBIOPAHHOTO o0BbeKTa
CUCTEMAaTH3AINH U | 1abopaTopHOTO po(heCcCHOHATLHOM IEeATeILHOCTH, YCIOBHS
IIpEJICTaBJICHUS MIOJIEBOI U | 000pyAOBaHUS, ero cojepxaHusi U paboThl C HUM C YU4E€TOM
naboparopHOit 0COOCHHOCTH BBIOPaHHOTO | TpeOOBaHUIT HOPM 0€30MaCHOCTH Tpya
uH(popMaIuy, NPUMEHATH | 00BEKTa
HABBIKU paboThI ¢ | mpoheccnoHaATLHOM
COBPEMEHHBIM NEeSTeNIbHOCTH,  YCJIOBHUSA
00opyoBaHuEM, €ro cojiepKaHus U paboThI
aHAIU3UPOBATH C HMM C  Yy4YeToM
MOJTyYEHHBIC PE3yJbTaThl. | TpeOOBaHUI HOPM

0e30MacHOCTH TPY/a,

HJIK ok s2
Ymems: ananuzupoBath u
KPUTUYECKH OLIEHUBATh

Pa3BUTHUC HAYYHBIX I/I,Heﬁ,
Ha OCHOBC HMCIONIHUXCA
pPeCypCoOB COCTABUTH ILIIAH

pEeLIEHHsT  MOCTABJIEHHOU
3a/1a4u, BBIOpaTh u
MOJIU(UITPOBATH

MCTOANYCCKUC HpI/ICMBI;

YMeer aHanu3UpoOBaTb M KPUTHYECKHU
OLICHMBAaTh pa3BUTHE HAYYHBIX HJEH, Ha
OCHOBE HMMECIOUIMXCA PECYpPCOB COCTaBUTH
IUIaH ~ PELIEHUs IIOCTAaBJIEHHOW 3ajauu,
BBIOpATh U MOJU(PHUIIMPOBATH METOAUIECKHE
IIPUEMBI

HJIK onk 83
Bnaoemy: HaBBIKAMU
WCTIOIb30BaHUS
COBPEMEHHOTO
000pyI0BaHUs B TOJIEBBIX
u 1abopaToOpHBIX
YCIIOBHSIX, CIIOCOOHOCTHIO
rPaMOTHO 000CHOBATH
MOCTaBJICHHBIE 3a7a4d WU
OLIEHUTh JOCTOBEPHOCThH U
3HAYMMOCTb TOJTYYE€HHBIX
pe3yabTaTOB, MPEACTABUTH
UX B IIAPOKON ayJUTOPHUH
Y BECTH JIUCKYCCHIO.

BHa}IeeT HaBBIKaAMU HUCITOJIB30BaHUA
COBPEMEHHOT0 00OpYIOBaHUS B MOJEBBIX U
7Ta00paTOPHBIX  YCIOBHUSX, CIIOCOOHOCTHIO
rpaMOTHO  00OCHOBAaTh  TOCTaBJICHHBIE
3aJadd W  OICHUTHh JOCTOBEPHOCTH U
3HAYUMOCTh  TOJYYEHHBIX  PE3yIbTaTOB,
IIPEACTABUTh UX B IIHPOKOM AYAUTOPUU H
BECTH JIUCKYCCHIO.




IV.COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHbI

O0BeM TUCHHUILINHBI cocTaBJgeT 3 3a4eTHRIX exuHunbl, 108 yacos
W3 Hux peanusyeTcs ¢ UCIOIb30BaHUEM JIEKTPOHHOTO 00YyUYeHHS U IMCTAaHLIIMOHHBIX 00pa3oBaTeIbHBIX TeXHONIOTHH 11 yacos.

(I)opMa l'[pOMe)KYTO‘IHOﬁ aTTecTallMu. 3a4eT.

4.1 CoaepsxkaHue JMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yYKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeAEHHOr0 HA HHUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Pa3nen nucuuniauHbl/TEMA = Buapl yueOHo# paboThI, ®opMa TeKyLIero
n/H Q| BKIIHOYAs CAMOCTOSTEIIbHYIO PaboTy 00y4atomuxcs , | KOHTPOIIst
= E MPAKTUYECKYIO MOJTOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o g NPOMEKYTOYHOMI
5oz, KonTaktHas pabora mpemnogaBaTens ¢ =
= o 2 arrecTauuu
) oOyuaromuMucs =
& = ) (mo cemecTpam)
S S & =
Q = ® ®
ol & = e =) S
5 Z ; £ Jlexmus | Cemunap/ KouncyabTanus 58
g = == TpakTHueckoe, g s
GEJ 3 ) abopaTtopHoe ‘-'23 o
=] JI TOPH =
O~ = = 3ansTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Beenenne. OOmiast xapakTepucTHKa (HU3UKO- KoHTtpobHbIe
XUMHUYECKHX METOJ0B aHAJIM3a. 5 11 4 2/4 1 BOIIPOCHI ¥ 3312491
2 KouTtposbHbie
DU3NKO-XUMHUYECKas XapaKTepUCTHUKA
5 11 4 2/4 1 BOIIPOCHI U 3a/la4n
MaKpOMOJIEKYJL.
3 MeTo/1bI HeTIOCPEICTBEHHOTO HAOIIIOICHUS KouTp. BOmp. 1
3aJa4u, 3aliuTa
5| 11 4 214 1 Aai, satt
OTUCTA, IMPE3CHTALIA
JOKJI1aaa




Xpomarorpadus

317

KonTp. Bomp. 1
3aJa4u, 3almuTa
0T4YeTa, IIPEe3CHTalNs
JoKJIana

Dnexrpodopes

3/7

KonTp. BomIp. 1
3aJa4y, 3aluTa
oTyeTa, Mpe3eHTalus
JoKJIana

CHCKT];)OCKOHI/ILIGCKI/IC METOJbI

2/4

KonTtp. Bomp. u
3a/1a4m, 3aIiTa
oT4eTa, IPEe3eHTAIUS
JIoKJIaga

Lentpudyruponanue

212

Kourtp. Bomp. u
3a1a4u, 3aluTa
oTyeTa

Hpque (l)I/IBI/IKO'XI/IMI/I‘leCKI/IC MCTOABI aHAJIM3a

2/4

KountponbHbie
BOIIPOCHI U 33Ja4U

4.2 IlnaH BHeayIUTOPHOIi CAMOCTOSITEIbHOI PadoThl 00YYAIOLIMXCS 110 JUCHHILIHHE

Cemectp

HazBanue pasaciia, TCMblL

CamocrosTenpHast padoTta oOyyaromuxcs

Bun camocTosTenpHO# paboTh

Cpoxku
BBINTOJTHEHHS

TpynoeMKocTb
(uac.)

OneHo4yHoOEe
CPEIICTBO

CaMOCTOSTEILHOU

Yy4eOHo-
METOIUYECKOE
obecrieyeHne

paboThI

Bsenenue.

XapaKTCPHUCTHUKA (I)I/I3I/IKO-

XUMHNYECKUX
aHaJIM3a.

Pabota c nuTepaTypoil 1 HHTEPHET-UCTOYHHUKAMHU

1,2

KonTponbHbie
BOIPOCHI
3aJauu

n

Pazgen 5 a-r
HacTodIIEen
MPOTPaMMBI




CamocrosTenpHas padoTta o0yyaromumxcs

YuebHo-

METOJIMYECKOE
OueHounoe

Cemectp| Haspanue pasnena, TeMbl . Cpoxu | TpynoeMKocTs obecrieueHue
Buj camocTosTenbHON paboTh CPeICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON

paboTHI
Pabota c nmuTepaTypoil 1 HHTEPHET-UCTOYHHUKAMHU
DU3UKO-XUMHUYECKAS Pazgen 5 ar
KontponbHsle -

5 |XapaKTepuCcTHKa 3,4 1 BOTIPOCH jl/HacTosAmen
MaKpPOMOJIEKYI. 3a1auu MPOrpaMMbl
Meronpl Pabota ¢ nmutepaTypoil 1 HHTEPHET-UCTOYHUKAMU Kountp. BOmp. M p 5

aznen a-r
HETMOCPEACTBEHHOTO sajaun, sammral’ SN N
S |mabmonenus 5,6 1 oTYeTa, HACTOAICH
npeseHtanus  |[IPOrPaMMBbl
JOKJana
Pabora c nmureparypoit 1 HHTepHET-HCTOYHUKAMHA Kontp. Bomp. u
Xpomarorpadus -
pomatorpad 3a7a4u, 3aluTa Paszien § a-r
5 7-10 1 oryera, HaCTOAMICH
Mpe3eHTalus HpOrpamMmal
JIOKJIaia
PaGora ¢ nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Kontp. BOmp. M
Omnexrpogopes 3amaum, 3ammtalPasmen 5 a-r
5 11-13 1 oTyYeTa, HACTOSAIIEHN
MPE3CHTAIUS IPOTPaMMBI
JIOKJIaia
CHeKTDOCKOMMUECKHE Pabota c nutepaTypoil 1 HHTEpPHET-UCTOYHHUKAMU Kontp. Bomp. u
P 3agayn, 3ammralPazmen S5 a-r
5 MCTOABI 14, 15 1 OTYeTa, HacTOSIIEN
MPe3CHTAIINS POTPAMMBI
JIOKJIaia
[enTpudyruposanie Pabota c nuTepaTypoil 1 HHTEPHET-UCTOYHHUKAMHU Konrp. BOmp. n
TPHEYTHp 3amaun, 3ammralPazmen 5 a-r
5 16,17 1 oT4eTa, HaCTOSIIEH
IIpe3eHTanus IIPOTPaMMBI
JIOKJIaia




YuebHo-

CamocrosTenpHas padoTta o0yyaromumxcs

METOIMYECKOe
OneHouyHoe A
Cemectp| Haspanue pasnena, TeMbl . Cpoxu | TpynoeMKocTs obecrieueHue

Bug camocTosiTensHOR paboThI CpEZCTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON

paboTHI

PaGora c nuteparypoit 1 UHTEpHET-UCTOUHUKAMHU Konrposbrbie

[Ipoune bu3uKo- patyp p BOH;SCH u Pazmen 5 a-r

5 |[XHMHYECKHE METO/IBI 18 1 3aa9K HACTOSIIEN

aHanusa IIPOTPaMMBbI

OO0t 00beM CaMOCTOSTEIIBHONW PaOdOTHI MO JUCIUIUIMHE (Jac) — 8




4.3 ConeprxaHue y4eOHOTro MaTepuaja

Conep:xanue pa3iesi0B M TeM JUCHUNIMHBI

Tema 1. BBenenne. O0masi XapakrepucTuka GU3NKo-XMMUYECKHUX METOI0B aHAJIU3A.
[Ipenmer u 3amaunm Kypca. MecTo W pOJib COBPEMEHHBIX (PH3UKO-XHUMHUYECKUX METOI0B
HCCJICIOBAaHMS B COBPEMEHHOM OMOJIOTHH, SKOJIOTUH U MeauIuHe. CBsI3b JUCITUTUIMHBI C XUMHCH,
¢u3uKOM, MaTEeMAaTUKON M CMEKHBIMU IUCUMIUIMHAMH. [IpUHIMIBI KiaccupUKauu (QpHU3HKO-
XUMHUYECKHX METOJIOB aHaIn3a. MeTo bl HEMOCPEICTBEHHOT0 HAOMI0IcHUS. MeTO bl pa3eieHHs
nu I/II[GHTI/I(bI/IKaLII/II/I BCIICCTB. FI/I[[pOI[I/IHaMI/I‘-IGCKI/IC METOABbI. CHCKTpOCKOHI/I‘-ICCKI/IC METOABbI.
OO6mue maboparopHbie MeToAbl. MHBIE MeTOabI aHann3a. UyBCTBUTEIBHOCTh METOJOB. Bubl,
UCTOYHUKA M XapaKTEPUCTUKHU ToOrpenrHocreid. Martemaruueckas o0paboTka pe3yabTaToB
HU3MEPEHHI U SKCIIEPUMEHTOB.

Tema 2. ®u3nKo-XMMHYECKAs XaPAKTEPHCTHKA MAKPOMOJIEKY.JI.

Pa3zmepsl monekysn. Opranndeckue KuciaoThl. OOIIas XapakTepUCTHKa aMHUHOKHUCIOT. 3apsij
MoJieKybl. [losipHbIE U HETONSIpHbIE aMUHOKUCIIOTHL. [lonunenTuanble U MONMHYKIEOTUIHbIE
nenu. Ces3u, 00yCIOBIMBAIONINE B3aUMOAECHCTBIE aMUHOKHCIIOT B Oenkax. [lenTunHas cBs3b.
HyxneunoBbie KucioTsl. KOMIOHEHTBI HYKJIEMHOBBIX KHCJIOT. AB3OTHUCTBIE OCHOBAHUS,
HYKJICO3U/bl, HYKI€OTUIbl. CBS3M, BO3HMKAIOUIME B IOJUHYKJICOTUAHOM Lenu. IlepBuynas,
BTOPUYHAS, TPETUYHBIE CTPYKTYpbl OEIKOB M HYKJICHHOBBIX KHCIOT. HaTuBHas wu
JICHaTypuUpOBaHHas CTpyKTypa Ouononumepa. Ilepexon chupanb-kiyOok. JleTepreHTsl.
Penarypanus, qucconmanus u peaccouuanus. [ uépuaneie MoaeKkyibl. JINHEHHbIE U TUKINYECKHE
MOJIMHYKJIEOTHIHBIE MOJIEKYJIBL.

Jlununer m yrnesogsl. OOmiasi XapakTepucTuka. BblieneHne W MeTo/bl Ka4eCTBEHHOI'O U
KOJINYECTBEHHOI'O aHanu3a. Hu3KoMolleKynsipHble OpraHudecKkue BellecTBa: (hIaBOHOMIIBL,
aJlKaJIoubl, TepleHoUIbl. MuHepajibHble BellecTBAa. MeETOAbl H3BIECUEHUS U OINpeAeIeHUS
OTJIEIbHBIX KOMIIOHEHTOB.

Tema 3. MeToabl HeNoOCPeACTBEHHOI0 HAOIIOAeHUS

Ontuueckass MHKpockonus. OCHOBbI TEOpPUHM MHUKPOCKONMU. TemHomonbHasA, (a3oBo-
KOHTpacTHasi, WHTep(EpEeHIIMOHHAs, MOJAPU3AMOHHAs MHUKPOCKONHs. JIIoMUHECIeHTHass |
dayopecuenTHas Mukpockonus. KondokanbHas MUKpOCKOIIHS.

OnekTpoHHass MUKpockonus. [IpuHIMN nAelcTBUS 3IEKTpOHHOro MHKpockomna. Iloaroroska
oOpasuoB. KonrpactupoBanue. TpaHCMUCCHOHHAs M CKaHMpYIOLIas MHKPOCKOMHUSA. 30HAOBas
MUKpOCKOTHSA. BO3MOKHOCTH pa3HbIX BUIOB MUKPOCKONHUU U cepbl ux npumeHenus. Lluto- u
TUCTOXMMHMUYECKHE MUKPOCKOIIMYECKHUE HccienoBanusd. MccnenoBanue noKanu3aluy BEIIECTB B
KJIeTKE. MUKPOCKOIIMYECKHUE MOIXO0/IbI B U3YYEHUH CTPYKTYPHON OpraHU3aluu KJIETOK U TKaHEH.

Tema 4. XpomaTtorpapus

Uctopust pa3Butus xpomartorpaduu. Kiaccupukauus xpomatorpaduueckux. Dusnko-
XMMHUYECKHE OCHOBBI XpoMaTorpapuueckoro mporecca. Teopusi TEOPEeTHUECKUX TapesoK |
KMHEeTHYecKkass Teopus xpomartorpadpuu. @DaxkTophl, BIMSIOINIME HA CEIEKTUBHOCTh U
3 PEKTUBHOCTH pa3/ieneHus. XpoMaTorpapuueckuil MUK 1 ero XxapakTepucTuku. Bpems u oobem
ynepxxubanus. KoapduurenTtsl ynepkuBaHusi, eMKOCTH, CEIEKTUBHOCTU. AHAJINW3 U METOJbI
pacuera xpoMaTorpamm. KauecTBeHHbIN ¥ KOJIMYECTBEHHBINA aHaIN3. MeTo HOpMUPOBKH, METO.T
BHEIIHET0 CTaHJapTa U METO/ BHYTPEHHEIO CTaH1apTa.

["azoBas xpomarorpadus. Knaccudukanus meronoB razoBoit xpomatorpaduu. HemonsuxHble
¢a3bl, ciocoObl X Moy4YeHus U noArotoBku. Kiaccudukamus HocuTene B ra30KUAKOCTHOM
xpomarorpaduu. XapakTepUCTUKH HEMOABIKHBIX KHUIKUX (a3. OcoOeHHOCTH Ta30BBIX
xpomarorpado. CriocoObl BBEACHUS KUAKUX U Ta30BbIX MPo0. [leTekTopsl, 001me TpeOoBaHUs
U OCHOBHbIE XapakTepuCTHKH. CrIocOOb KOHIIEHTPUPOBAHHSI MUKPOIIPUMECEH U3 BO3yXa, BOJ U
MOYB.

XKunkoctHas xpomarorpadus. OcobGeHHOCTH U KiIaccUUKAIMs pa3HOBUIHOCTEH MeToja.
[TpuHuunuanbHas cxema KUAKOCTHOTO xpomatorpada. IlpuHIMIBI JOeTEeKTUpOBaHUS B
XKHUJIKOCTHOH XpomaTtorpapuu. @oToMeTpudeckuid, (payopecieHTHbIN, peppakToMeTpUIeCcKUid 1



JIEKTPOXMMHYECKHE JAeTeKTopbl. PacnpenenurtensHas xpomarorpadus. CymiHOCTb MeToja.
HenonswxHaeie ¢a3pl: IMMOOMIM30BaHHBIC KUAKOCTH M XMMUYECKH 3aKpeTJICHHbIE O0paIlleHHbIE
U HopMasbHble (a3bl. [loaBrkHbIe (a3bl, aMoupyromas cuiaa noABMKHOU ¢asbl. [Ipumenenue
pacIpenenTeNIbHOM KUIKOCTHOM Xpomarorpaduu npy aHaau3e 00beKTOB OKPYKAIOMIEH CpeIbl.
AncopOnMoOHHasT KXUIKOCTHAsE Xpomarorpadusi - HopMmaiibHO-(a3oBas (HDX) u obOpamienHo-
¢azosas (ODX). Monnas xpomarorpadus. Hemoasuxkusie Gas3sl, TpeOOBaHUs, IPEABIBISIEMbIC K
HuM. Knaccudpukanuss nMoHOOOMeHHUKOB.  CelleKTUBHOCTh  HMOHHOTO  oOMeHa. ['enb-
xpomarorpadus. MonexymnspHas skckino3us. [Ipumenenne renp-xpomaTtorpadun. bymaxknas u
TOHKOCJIOMHAs  pacnpeienuTenbHas  Xpomartorpagus. Bo3moxHOCTH, NpeuMyILecTBa,
HenoctaTku. Hanecenue npoOslI 1 nosrydeHune xpomarorpamm. KauecTBeHHBIN U KOJTHMYECTBEHHBIN
anamu3. Kosgounuent yaepxuBanus U KOdXPPHUUUEHT eMKOCTU. IIpumMeHeHue TOHKOCIOHHON
xpomaTorpadum.

Tema 5. daexkrpodopes

Teopust anmekrpodopesa. Buasl smekTpodope3a: ¢ MOABMKHOW TpaHUIEH, 30HAIBHBIMH,
HenpepbIBHBIA. HU3KOBONBTHBI M BBICOKOBOJBTHBIM 3JekTpodope3. OOopymoBanue s
anekTpodopesa. Dnekrpodope3 Ha Oymare, renb-3naekTpodope3. THUITBI HCITONB3yeMbIX Tellei:
MOJIMAKPUIIAMUIHBIN, arapo3Hblif, KpaxmanbpHblii. OO0NacTh NPUMEHEHHUS Ppa3HBIX TeleH.
Henarypupyromuii  snekrpodopes — SDS-anekrpodopes. Dnekrpodope3 B TpagucHTE
nopuctoctu rens. Juck-snextpodopes. M3oanexkrpodokycupoBanue. MmmyHosnekTpodopes.
NmmynoGnortunr. HoszepH-, caysepH-TuOpuamsanus. Vcrmonb3oBanue siekTpodopesa s
pazzeneHus U uIeHTU(UKAIUU OSIKOB M HYKJIEMHOBBIX KUCIOT. OmpenesaeHne MOJIEKYIIpHOU
Maccel OuomonuMepoB. [IpumeHnenue snexTpodopesa sl aHaIM3a MHOXKECTBEHHBIX (hopMm
bepMeHTOB. AHAIUTUYECKUI U TIpemapaTUBHBINA 3ekTpodopes. HenpeprbiBHbI 3mexkTpodopes.
Kanumnsipueiii  anextpogopes. CylmHOCTh MeToAa. ODJIEKTPOOCMOTHYECKUH IOTOK U €ro
UCIIONIb30BaHUE sl paszzieneHus BemecTB. [IpuOopbl mis KanmwuisspHOro 3iekTpodopesa.
Bo3moxxHOocTH MeTOAA.

Tema 6. CieKTpoCKONIUYECKHE METOAbI

OOmast Teopusi TOIJIONICHUS CBETa MOJIEKylaMH. AOCOpPOIMOHHAS  CIIEKTPOCKOIIHSL.
OHepreTUyeckre ypoBHM MOJIEKYJ U aTOMOB. XpoModopbl. CeKTpbl MOTIOIEHUS MOJIEKYIL.
MonsipHbIii K03GGUIHEeHT SKCTHHKINA. 3akoH JlamOepTa-bapa. Ontudeckas miotHocTh. UV-VIS
cnekTpockonus. MHppakpacHas  crektpockonus. Mcmonb3oBaHue — CIEKTPOCKONHUU B
HKOJIOTUYECKUX W OUOJIOTMYECKUX HCCIIEJOBAHUIX: OIpEeICHUe KOHLEHTPALlUKU BEIIECTB,
u3ydyeHne OHMOXMMMYECKMX peaklUud, HIAeHTHU(UKALKS BEIIECTB MYTEM CIEKTPaJbHBIX
M3MEpPEHU, HccienoBanue aeHarypauuu-peHarypanun [IHK, ucciaegoBanne nuHaAMUYECKUX
cBoiicTB OenkoB M T.A1. CnektpodoroMerpudeckue HpuOopsl. DOTOIIEKTPOKATIOPUMETPHI.
CrnekTpodoToMETpHI. ATOMHO-a7cOpOLIMOHHBIE CIIEKTPOMETPBI. dnyopecuieHTHas
cnekTpockonus. O6mas Teopus dayopecuenuuu. [Ipudopsl 11 n3MepeHus (ryopecueHIun -
CHIEeKTPOIyOpUMETPHL. SJEpHBIH MAarHUTHBIA PE30HAHC U DJIEKTPOHHBIM TapamMarHUTHBIN
pe3onanc (SIMP u OI1P). ®ypse-cnextpockonus AMP. Annaparypa s usmepenus AMP u OI1P.
Hcnonp3oBaHne METOMOB JUIsl MOJydyeHUs HH(OpPMAaLUM O CTPYKType OMONOJUMEpPOB, O
B3aMMOJECHCTBUY MEXAY MOJIEKYJIAMU U O MOJIEKYJISIPHOM JIBHJKEHUHU.

Tema 7. LlenTpudyruposanue

Teoperuueckre ocHOBBI MeTo1a. LleHTpoOexxHas 1 LIeHTpocTpeMHUTeIbHAas CUiTbl. CeTUMEHTAIHSL.
OcHoBbl Teopun cenuMmeHTanuu. CkopocTh ceaumeHtanuu. KoadduumeHT ceaumeHTanuu.
Macca u gopma MOJEKyT M CeAMMEHTAllMOHHbIe CBOicTBa. CeMMEHTAllMOHHOE paBHOBECHE.
@akTophl, BIMUSIOUIME HAa CEIMMEHTAIMI0 — KOHLEHTpPAlUs, CKOPOCTb WU 3apsi MOJIEKYJIbI.
LenTpudyru: ananuTuyecKue u mpemnapaTuBHbie. TUIIBI pOTOPOB. MeToAbI IEHTPU(YTHPOBAHUS:
nuddepeHnraibHOe U B TPaJUeHTe TUIOTHOCTH. 30HAIbHOE IeHTpudyrupoBanue. [Ipumenenue
METOJIOB LEHTPU(PYTUPOBAHUS ISl BBIICICHHUS KIETOYHBIX CTPYKTYp, (DpaKkinOHHPOBAHUS
OpraHUYECKUX BELIECTB, omnpezeNieHuss  MOJIEKYJISIpHOM  Macchl ~ MaKpOMOJEKYIL.
VYnprpauentpupyrupoBanre. ONTHYECKHE CHCTEMBl Ui HU3MEPEHHMs  KOHLEHTpAIUU



KOMIIOHCHTOB

npu

EeHTPU(YTUPOBAHUH:
abcopOuunonHas. [Ipumephl HCIIONB30BaHMSI 30HATBHOM U CKOPOCTHON CEIMMEHTAIUH.

IJIMPCHOBCKAsd,

Tema 8. [Ipoune pusnKo-xXUMHUYECKHE METOAbI AaHAJIN3A
[TpoGomoaroroBka. IlpaBuina ordopa mpod. IloaroroBka 00pasnoB st OMOXHMMHYECKOTO W
dusnonoruueckoro uccienoBanus. Gukcanus, OCHOBHbBIE THITBI puKcaTopoB. KprocoxpaHeHue.
BricymmBanue o6pasios.

CroocoOsbl

TOMOI'€HH3allU CBEXKEIro Hu (bHKCHpOBaHHOFO Marepualia.

uHTephEepeHIIMOHHAs U

FOMOFCHI/BaTOpH.

Konuentpuposanue pactBopos. Llentpudyruposanue. BeicanuBanue. Ynapusanue. BakyymHbIit
pOTaIMOHHBIN UcniapuTelnb. Jilnobunuzanus. Juanms.
ITorenumomerpus. pH-merpus. Ilpunnuner msmepenus pH. VYcerpoiictBo pH-merpa. Tumsl
31ekTpoaoB. [loTeHIIOMeTprYeCKre METOIbI NCCIIEIOBAaHUSI XUMHUYECKOTI0 COCTaBa U (PYHKIIMIA.
Omnpenenenue coaep:kaHusi MUHEpPANbHBIX BemlecTB. OmpeneneHre akTUBHOCTH (DEPMEHTOB.
[Tonsporpaduueckre METOIbI.
Metoa «Me4eHBIX» aTOMOB. V30TOIBI, HCHIOIB3yeMbIe B OMOIOTHYECKUX UCCIIEIOBAaHUAX. THITBI
SAJIEPHBIX PacIIaioB: o- B- y-pacman. Ileproxn nonypacnana. Xapakrepuctuka °H, 14C, 32P, 5, 40K |
5Ca. M3Mepenne paaMoaKTHBHOCTH B OHMOJIOTMYECKHMX 00BEKTaX. I10AroToBKa 0OPA3LOB IS
paaguometpuu. Mcronp3oBaHuEe METOZa MEYEHBIX aTOMOB B UCCIIEZIOBAHUH CTPYKTYPHI U CBOWCTB
MOJIEKYJ, MeTabonu3Ma, (QYHKIHKA KIETOK W OPraHU3MOB: aHAIU3 CTPYKTYPHl HYKICHHOBBIX
KHUCIIOT M OEJNKOB, BBISBJICHHE JOKAJIW3AlUMA BEHIECTB B KIETKAaX MU KJIETOYHBIX CTPYKTYpax,
OTIpeNieNIeHNe aKTUBHOCTU (PEPMEHTOB, H3ydeHHE MyTeil oOMeHa BemiecTB. ABTopaguorpadus.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a0OPaTOPHBIX padoT

Ne Ne HaumenoBanmue TpynoemkocTs Ouenounsle | PDopmupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacTna KOMIIeTEHIN U
M TeMbI NPAKTHYECKUX U Bceero N3 Hux (MHIMKATOPBI)*
JadopaTopHBIX padoT | yacos NpaKTHYecKas
MOJATr0OTOBKA
1 2 3 4 5 6 7
1 | Temal CraTtucruyeckas 6 2 KountponbHbl OIIK-8
00paboTKa pe3yIbTaToB € BOIIPOCHI 1 Z%ﬁ Z”K 81
TIK 8.2
aHajan3a saaqu K omas
2 | Tema2 [TpuroroBneHue 6 2 Kontponbubt OIIK-8
pacTBOPOB pa3HBIX € BOIPOCHI U Z§§ onK 8.l
o OIIK 8.2
pasMepHOCTEN 3a/iaqu WK o
3 | Tema3 Onrtuueckas 6 2 Kowntp. Bomp. OIIK-8
MHUKPOCKOIIHS U 3371244, HJIK ok 81
3a1UrTa HJIK onixs.2
oTYeTa, MK onrss
npe3eHTaIus
JIOKJIaia
4 | Tema4 I1nanapnas 10 3 KonTp. BomIp. OIIK-8
xpomatorpadus ¥ 33/1a4H, HJIK onks.1
KunkoctHas 3alnTa HJIK oixcs2
xpomatorpadus Ha oTyeTa, HK onxcs3
KOJIOHKE Mpe3eHTalus
JIOKJIaa




5 | Tema$s Onextpodopes B 10 KonTp. Bomp. OIIK-8
arapo3HOM Telle ¥ 3a]a9H, HJIK onxs1
Onekrpodopes B 3amuTa HJIK ok s2
MOJIMAKPUIIAMHTHOM Teie oTYeTa, HAK oncss
MIPEe3CHTAINS
JIOKJIaia
6 | Tema 6 CrekrpodoToMeTpus: 6 Kontp. Bomp. OIIK-8
onpeelieHIe U 3a7a4H, HIIK ok
KOHIICHTPAaIU BEIIECTB. 3amura HJIK onks2
CriekTpopOoTOMETPHUS: oTYeTa, HJIK onss
Kunernka Hpe3CHTALUS
(bepMeHTATHBHBIX JOKJIana
peaxiuin
7 | Tema7 Ocaxx/ieHHe BEIEeCTB 4 KonTp. BOMIp. OIIK-8
HEeHTPUPYTUPOBAHHEM W 3a/1a4H, HJIK onxs1
3ammTa HJIK oniks.2
oTueTa, HJIK ones
MPE3CHTAIINS
JIOKJIaia
8 | Tema8 [Horenumomerpus. 6 KoHnTponbHbt OIIK-8
KucIioTHO-0CHOBHOE € BOIIPOCHI U K onks1
TUTPOBaHUE 3aaun HJIK onxs2
HJIK onik s
4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE WH3y4eHHe
CTYACHTAMH B PAMKaX caMocTosATeJbHOM padotsl (CPC)
Ne i/ Tema 3aganue ®opmupyemasi HNIAK
KOMIETEHIHSA
1. CraTucruueckas W3yunte  TeopeTHUecKHid OIIK-8 OIIK-8
00paboTKa pe3yybTaToB | MaT€PUaI 10 BOMPOCY. Zgﬁ ZUK 81
9] 11K 8.2
HCCIIEI0BAHU I WK o
2. 1. ®dusuko-xumuueckue | U3yuuts  TeOpeTHUUECKUIl OIIK-8 OIIK-8
CBOMCTBA OMOMOJIEKYT | MaTepua 110 BOIpocy. Zgﬁ OnK 8.1
O[IK 8.2
2. 3agauu 1o Teme HIK onxcss
1. OnTrueckas u N3yunts  TEOpeTHUUECKUI OIIK-8 OIIK-8
3. JIEKTPOHHAS MaTepual o BOIpocy. HJIK onks.1
MHUKPOCKOIIHS HAK onxs2
HJIK oniks3
2. 3agauu 1o Teme
1. Buasl xpomatorpaduu | 3yunth  TeopeTHUECKHUid OIIK-8 OIIK-8
2. 3aj1aun 110 TEME Marepua 1o BOIpocy. HJIK onxcsa
HJIK oniks.2
HJIK oniks3
1. Bugsr anekrpodopesa M3yuuts  TeopeTuueckuil OIIK-8 OIIK-8
2. 3a/1a4u 10 TeMe MaTepuaJl 1mo BOMpPOCY. HJIK onks.1




HJIK onxs2

HJIK onxss
1. [TpuHOUTIBL, BUABI U W3yunte  Teopermdeckuit OIIK-8 OIIK-8
anmaparypa ONTHYECKOH | MaTepHa IO BOIPOCY. HJIK onxsa
CIEKTPOCKOTINU HIIK onixs.2
2. 3agauu 1o Teme HIK onkss
1. IIpyHLIMTIBL, BUABI U HN3yuute  TEOpeTHUECKUI OIIK-8 OIIK-8
ammaparypa MaTepHal 1Mo BOIpocy. HIIK onixsa
yIABTPAEHTPU(YTHPOBAH HJIK onks.2
us HJIK onxss
2. 3ajaun o TeMe
1. IloreHomeTpus: W3yunte  Teopermdeckuit OIIK-8 OIIK-8
IPUHIHI METOJa U MaTepHa 1o BOIpocy. K onxs1
00J1aCTh MPUMEHEHUS B HJIK onxs.2
Ouonoruu HJIK onxes
2. 3ajaum 1o TeMe

4.4. MeToauyeckue yKa3aHusl 110 OPraHU3alH CAMOCTOSITeJIbHOMH PadoThl CTY1€HTOB
CaMocrosiTenbHasi padoTa CTYACHTOB SIBISIETCSI COCTAaBHOM 4acThio y4eOHOro mporecca u
UMEeT LEeNbI0 3aKpelyIeHue M YIayOJieHHWe TIOJIYYEeHHBIX 3HAHUM M HAaBBIKOB, IOMCK U
npuoOpeTeHne HOBBIX 3HAHUH, a TaKKE BBINOJHEHHE Y4YeOHBIX 3aJaHUi, MOArOTOBKY K
HPEICTOSIIUM 3aHATHUSAM, 3a4€TaM U 3K3aMEHaM.

Jli1st opraHn3aluy cCaMOCTOSATENbHON paboThI O TUCIHITTHHE «DH3UKO-XUMUYECKHE METOIbI
B OMOJIOTUMUY UCIIONB3YIOTCS Cleayromue GOpMbl CAMOCTOSITEIbHON Y4eOHOMH paboThI:

- PaboTa Haj KOHCIIEKTOM JICKIIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPBHI.

- CaMocTosITeTbHOE H3yYeHHE OTACIBHBIX TEM, aparpagon, He U3TI0KEHHBIX B JICKIINH.

- IloaroroBka K MNpakTUYECKOMY 3aHSATHIO COCTOMT B TEOPETUYECKOH IOJITOTOBKE U
BBINIOJTHEHUH MTPAKTUYECKUX 3aJJaHUi (pelleHue 3a7a4, OTBEThl Ha BOIPOCHI U T.1I.).

- Hanmcanue pedepaToB, HOArOTOBKA JOKJIAJI0B.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [loaroTtoBka k 3a4ery.

Iucomennvie pabomul. J{nsi u3ydeHHs] TE€M, HE HU3JOKEHHBIX B JIEKLIUH, PEKOMEHAYETCS
MCII0JIb30BaTh OCHOBHYIO U JIONIOJHUTEIBHYIO JINTEPATYPY, a TAK)KE HCTOUHUKH, HAlICHHBIE DU
MOMOIIM MH(OPMALMOHHO-CIIPABOYHBIX M TOMCKOBBIX CHCTEM. JlIsl 3akpersieHus Marepuana
peKOMeHyeTcsl JieNlaTh KpaTKHe KOHCHEKThl Mo TeMe. KadecTBO BBINOJIHEHHOH pPaboOTHI
OLICHMBAeTCA B XOJ€ OOCYXIEHHUS JaHHBIX BONPOCOB IMPU MPOBEAECHUU KOJUIOKBHYMa IIO
COOTBETCTBYMOIIEH Teme (cM. 1. 4.3.1).

Pegepam — ¢opma nucbMEHHON pabOThI, KOTOPYIO PEKOMEHIYETCS MPHUMEHSTh IpH
OCBOCHMH BApHATUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COIepKaHHsI HAYUHBIX TPYIOB, JIUTEPATYpPhl 10 ONPEACTIEHHON TeMe.
O06mwem pedepara Moxer gocturats 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 1o Mecdana. IloaroroBka pedepara mnoapa3zyMeBaeT CcaMOCTOSITENIbHOE H3yueHUe
CTYZICHTOM HECKOJBKUX JUTEPATYPHBIX HCTOYHUKOB (Y4€OHUKOB, MOHOTpauii, HAyYHBIX CTaTeH
U T.J.) IO ONpenenéHHON TeMe, He paccMaTpuBaeMoil MOJIPOOHO Ha JIEKLUHU, CUCTEMATU3AINIO
MaTtepHala U KpaTkoe ero uznoxxenue. Llenb Hanucanus pedeparta — IpUBUTHE CTYICHTY HaBBIKOB
KpPaTKOTO M JJAKOHUYHOTO IMPEACTaBICHUS COOpaHHBIX MaTepuaioB U (aKkTOB B COOTBETCTBUU C
TpeOOBaHUSAMHU, IPEIBIBIAEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTaThSIM.

CamocrosiTenbHast paboTa CTy/IeHTa IPeIyCMaTPUBAET COBEPIICHCTBOBAHNE HABBIKOB
camMoo0pa3oBaTeNbHOW pabOThl KaK OCHOBHOTO MYTH TOBBIIIEHHUS YPOBHS OOpa3oBaHUSA:
yrayOieHue W paclIMpeHue 3HaHud 1o mpenMery. Huke mnpeacTtaBieHbl BapUaHTHI



CaMOCTOSITENIbHOM pabOThI CTYIEHTOB:

1. u3ydeHHne yueOHOTro MaTepuana, IpeayCMOTPEHHOro paboueil mporpaMMoi, HO He
U3JI0KECHHOTO B JICKIIHSIX;

2. MOJTrOTOBKA K YCTHOMY OIPOCY Ha MPAKTUYECKUX 3aHITUSAX;

3. MOJrOTOBKA K TEKYIIMM KOHTPOJIBHBIM MEPOIPHSTUSM (KOHTPOJIbHBIE PabOTHI,
TECTUPOBAHUIO U 3a4ETY);

4, Harnucanue pedepaTos.

Temwl 0151 camocmosimenvHol pabomsi

1. OrtkpeiTus, OmpelenuBIINE pPa3BUTUSA (PUIUKO-XUMUYECKUX METOAOB. Mcropuueckue
ACTICKTBI.

2. MaremaTnueckre MeTOAbl B (DU3MKO-XUMHUYECKHX MCCIEAOBAHUSAX OHOJIOTHYECKUX U
HKOJIOTHUECKUX CHUCTEM.

3. DuU3NKO-XMMHUYECKHE CBONCTBA aMUHOKHCIIOT, U OEIKOB

4. OuU3NKO-XHUMHYECKHE CBOMCTBA JIMIMUIOB U YTIIEBOJOB

5. DU3NKO-XUMUYECKHE CBONCTBA HYKJIEUHOBBIX KUCIIOT

6. OnTHueckass MUKPOCKOITUS

7. DIeKTpoHHAs U 30HAO0Bas MUKPOCKOIHS

8. JleTekTopsl, UCIIOJIb3YeMbIE B XpOMaTOrpahuueckoM aHam3e

9. T'azoxxuukocTHast Xxpomatorpadus

10. Apdunnas xpomartorpadmusi.

11. JIBymepHblii anekTpodopes.

12. N303nekTpohoKyCHpOBaHHE.

13. KanumispHeld aekTpodopes.

14. ®nyopecueHTHas CIEKTPOCKOIIHS.

15. DnekTpoHHBII MapaMarHUTHBIA PE30HAHC

16. OnTuyeckne  CUCTEMBI  JUIS ~ W3MEPEHHS  KOHIIGHTPAllMM  KOMIIOHEHTOB  IpH
HeHTpUudyrupoBaHuu

17. MeTtonbl MOATOTOBKH 00pa31oB i (PU3NKO-XMMHYECKOTO aHaJIH3a

18. MeTo/1bl KOHLIEHTPUPOBAHUS PACTBOPOB

19. IloTeHITMOMETPHUYECKUE METO/THI.

20. Ionsporpaduueckue METOIbI.

21. 'a3oaHATUTHYECKUE METOIBI.

22. MeTosbl ¢ IPUMEHEHUEM «MEYEHBIX» JIEMEHTOB.

23. KoMnbroTeps! B GU3UKO-XUMUYECKIX HCCICTOBAHUSX.

24. IMMYHOJIOTUYECKUE METOIBI

Pexomernoayuu no noocomoske peghepama

['myOoKkoMy YyCBOEHHIO CTy/IEHTaMU MarepHualia Kypca, ¢ UCII0JIb30BaHUEM TEOPETUUECKUX U
MPAKTHYECKUX UCTOUYHUKOB. Pedepar mo3Bosser Hambosee MONMHO U MOAPOOHO OCBETUTH TEMY
MCCJIEZIOBAHNUS, IPOAHAIM3UPOBATh CYTh BOIPOCA U BBHICKA3aTh CBOE OTHOILIEHUE K OMUCHIBAEMOI
npobieme.

Pedepar nomxen BKIIIOYATh CIEAYIOIIME pa3feiibl: BBEACHUE, TI€ YKa3blBAlOTCS IEJU U
3aaud paboThl; OCHOBHAs YacTh, TJ€ NAeTCS aHAINU3 JUTEPaTyphl, pacKpbIBaeTCs ‘‘UCTOPUS
BOIpOCa”, W3JAraroTCs OCHOBHBIE TOJIOKEHMsSI TIOCTABJICHHOW MPOOJIEMBbI; 3aKJIIOUCHUE, TTIe
MIPUBOSITCS OIICHKH MPOJIEIAHHOM paboThl, TaeTCsl aHATTU3 PELISHUS MTOCTABICHHBIX BO BBEJICHUU
3amad. OOs3arenbHBI MyHKT pedepara - Oubmuorpad@uuecKuil CHUCOK HCIOIB30BAHHON
JTUTEPaTyphl.

O6bem pedepara HE MODKEH MPEBBINIATH 25 CTPAHMI] MEYATHOTO TEKCTa. TeKCT paboThl
nokeH ObITh HaOpaH Ha kommbioTepe mpudToM Times New Roman pasmepom 14 nr (mpu
UCIIOJIB30BaHUM TeKCToBOro rmpoueccopa Microsoft Word). Illpudt, wucnonb3yemsiii B
WLTIOCTPAaTUBHOM Matepuane (TaObmuilel, TpaduKy, AUArpaMMbl U T.OI1.), TIPU HEOOXOAUMOCTHU
MOXET OBITh MeHbIIE, HO HEe MeHee 10 nT. MeXCTpOoUHBIi HHTEPBaI B OCHOBHOM TEKCTE (KpoMe



WJUTFOCTPATUBHOTO MaTepHalia) - MoJIyTOpHBIi, popmarupoBanue no mupune. [Ipu Habope Tekcra
cienyeT coOMonaTh CleayIonIie pa3Mepsl MoJiel CTPaHUIIBL: JieBoe mose -30 MM; mpaBoe mojie -
10 mm; BepxHee nose - 20 MM; HUXKHee moje- 20 M.

Pedepar, opopmiieHHBIN B COOTBETCTBUU C TPEOOBAHUSMU, MMOAMUCHIBACTCS CTYICHTOM U
claeTca TpemnojaBareiio Juis IPOBEPKHM B YCTAHOBJIEHHbIE CpPOKH. Pedepar, mmeromuit
3aMeUaHusl OTHAeTCs JUIA TOPAOOTKH M CTYIACHT (Ka) 00s3aHbl B HAJUICKAIUI CPOK YCTPAaHUTh
3aMe4yaHus U cAaTh pedepar Ha MOBTOPHYIO IPOBEPKY.

st yeTHOTO JI0KIaia CTYACHT JOJKEH MOATOTOBUTh TECTOBBIN Marepual Ha 7-10 MUHYT,
YTO COCTaBJIET MPUMEPHO YETHIPE CTPAHMIIBl MAIIMHOMKCHOTO TEKCTa W HEOOXOIUMBIN
JEMOHCTPAIIMOHHBIN (HAMISAIHBIA) MaTepuajia B BUIE TaONWI, cXxeMm, TpaduKOB, AHATPAMM,
dororpaduii. Harmsaueiii MaTepual, mpeacTaBiIsieMblil CTYASHTOM Ui apryMEHTAI[H OCHOBHBIX
MOJIOKEHU PabOThI, JOIDKEH 00S3aTelIbHO MMETh 3aroJIOBOK, MOSICHEHHS, €CIH TPEOYIOTCS, K
yCIIOBHBIM 0003HaueHusiM. He pekomeHyeTcs B KauecTBE HAIIAIHBIX MOCOOMI MCIOIb30BaTh
OospIMe, MeperpykeHHbIe MUppaMu TAONHIBI, a TaK Xe Marepual, oQOpMIICHHBI B BUIE
CIUIONIHOTO TEKCTa, MEJIKUE TUarpaMMbl, PUCYHKH U T.II.

Marepuain nokinaga peKOMEHAYETCs U3JiaraTh B CJIEAYIOUIEH MOCIIeI0BATEIIbHOCTH:

1. HaumenoBanue pedepara, akTyalTbHOCTh TEMBbI
2. lenu u 3agaun
3. Kparkoe u3noxeHue penieHus MoCTaBICHHBIX LEIH U 3aa4
4. BeiBOIBI
B xozme BBICTYIJIEHHS CTYAEHT JOJDKEH CBOOOJHO BIAJETh TEKCTOM JIOKJIana W
WCIIOJIb30BaTh HAIVISIAHBIE Marepualbl (TaOMUIbI, CXEMbl, aAuarpamMmbl U Jp.). [lo oxoHuaHun
BBICTYIUICHHUS CIIYIIATeNH, MPUCYTCTBYIOLIUE HA 3alllUTE, 3a/1al0T BOMPOCHI CTYACHTY IO TeMe
nokiana. Ha Bce mocraBiieHHbIE BOMIPOCHI CTYACHT JIOJDKEH JaTh UCUEPIIBIBAIOIINE OTBETHI.
[Ipu onenke pedepara, yCTHOro COOOIIEHUS YYUTHIBAETCS, COACPKAHHUE, YMEHUE
JIOTUYHO  M3JIaraTh CBOM TMPEACTABJICHHS, BECTH apryMEHTHPOBAHHYIO JIHUCKYCCHUIO, YETKO
0TBeYaTh Ha BOMpockl. CBOEBpPEMEHHOE U KaYeCTBEHHOE BBIIMOIHEHHE pedepaTa BOSMOKHO JIHIIb
MIPH IJIAHOMEPHOM CaMOCTOSITEIbHON pa00Te U MOCEIIEHUN KOHCYJIbTAIINM, PACTICAHUE KOTOPBIX
COTJIACOBBIBAETCS CO CTYJCHTAMH.

Cooeporcanue u ghpopma omuema no npakmuueckou pabome

OTtuer no npakTU4Yeckoil paboTe MOMKEH BKIIOYATh CIEIYIOIINE Pa3elbl:

1. HazBanue paboTsl

2. lenp u 3amaun paboOTHI

3. MeTtozp! uccienoBaHus

B nmaHHOM pa3nene mpUBOAATCS TEpeYeHb HCIOJIB30BAHHBIX B paboTe PEaKTHBOB,
npuOOpoOB, OOOPYJIOBAHHS W MATEPUAIOB; OIKMCAHWE METOJHK, JUTCPATypHBIC HCTOYHHKHU
MeToauK. He crneayer BkItouaTh MaTepHalibl, He UCTIOJIb30BaHHBIE B paboTe.

4. OOcyxaeHne pe3yIbTaToB

B nmanHOM pa3zgene mpuBOAATCS OCOOCHHOCTH MPOBEACHHS PAOOTHI, B TOM YHUCIE
OTKJIOHEHHUS OT OOIICTIPUHATHIX METOJUK, OOYCIIOBJICHHBIE OIMMOKaMH B TIOCTAHOBKE,
MOTPENIHOCTSIMH TTPU IPUTOTOBICHUH PACTBOPOB, PEAKTUBOB U T.JI., IPUBOJISATCS KATUOPOBOYHbBIE
rpaduku U pacueTsl. Jlaetcs onrcanue U 00CyXIeHHE Pe3yIbTaTOB paboTHI, JaTa MPOBEACHHOTO
HCCJICTOBAHMSI.

5. BeIBOZIBI

Kputepuu oniennBanus pedepara:

- O1eHKa «OTJIMYHOY» BBICTABIISIETCS B TOM CIIydae, €Clid B pedepaTe MOITHOCTHIO PACKPHITa
TeMa, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSHHUE BOMPOCA, MaTepual H3JI0KEH JIOTHYHO,
MOCJIeI0BATEIbHO, TMPHUBEACHO He MeHee 10 JHMTEepaTypHBIX HCTOYHHKOB (Cpel KOTOPBIX
npeobiagaer JuTepaTypa 3a mocienHue S5 Jer), pedepar odopMIeH B COOTBETCTBUU C
TEXHHYECKUMHU TPEOOBAHHSIMH, TPEIBABIIEMBIMH K TAKOTO POJia paboTaMm.

- O1ieHKa «XOpOIIIOY - TeMa PaCKphITa, IPUBEIEHO JOCTATOYHOE KOJMYECTBO MaTepuana, HO
OpA ITOM MaTepuan B HEIOCTaTOYHOW CTENEHH MPOaHATM3UPOBAH aBTOPOM, odopmIieHne



pedepaTa COOTBETCTBYET TEXHUUCCKUM TPEOOBAHUSIM.

- OneHKa «yIOBICTBOPUTEIBHO» - TEMa PACKPBITA TTOBEPXHOCTHO, MaTepUaN MIPUBEICH KaK
npocTtasi KoHcTaTauusi (akToB, HE NMPOAHAIU3HPOBAH, B OGOPMIICHUH HMEIOTCS TEeXHUYECKHE
HEJ0CTaTKH, CIIMCOK JIUTEPATYPhl COJEPKUT MEHEE 5 UICTOYHUKOB.

- O1eHKa «HEYIOBJIETBOPUTEIBHO» - TeéMa HE PAcKphiTa, CKYAHBIH 00BbEM IpPHUBEIEHHBIX
MaTepUasoB.

Yemmuwiti 0oknao — 3to coodmenue B Teuenue 10-15 MUH, B KOTOPOM CTYACHT B JIAKOHUYHOU
dopMe T0KEeH U3T0KHUTh MaTepUall TI0 COOTBETCTBYIOIIEH TEMe, MPUAEPIKUBASCH CIETYIOLIETO
IUIaHa: BBEJCHHE, OCHOBHAs 4YacTb, 3aKiroueHue. Jlokiaa compoBOXKIaeTcsl Mpe3eHTallueH,
OTpaXKarollled OCHOBHBIE IOJIOXKEHHUS 10 COOTBETCTBYIOLIEH TEME, BKIIIOYAIOLIEH HarjsaHble
MaTepuaibl (cxeMbl, Tabauiel, GoTo u T.1.). [lo okOHUaHUYU TOKIIaAa CTYEHTY 3aJJal0T BOIPOCHI,
KaK MperojaBaTeib, TaK U CTYIACHThI, HA KOTOPbIC JOKJIATYUK JOHKEH JaTh MCUEPIBIBAIOIINE
OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO JOKJIAJA:

- OueHka «oTIMYHO». B JoK/ame MOJTHOCTBIO packpbiTa TeMa, MPOaHAIU3HPOBAHO
COBPEMEHHOE COCTOSIHUE BOIIPOCA; CTYIEHT CBOOOJHO BJaJEET MaT€pUAIIOM, H3JIaracT €ro
JIOTUYHO, TOCJIEI0BATENBHO, JAKOHUYHO, COOJII0asi OCHOBHBIE MpaBuia KyJIbTyphl peud. Jlokmnan
CONPOBOXKAAETCA IpPE3EHTAllMel, KOTopas OTpakaeT OCHOBHBIE TIIOJIOKEHMS JIOKJIaja,
MpEe3CHTAIUSI COCTaBJIEHA IPAMOTHO € COOJIIO/ICHHEM OOMIMX TpeOOBaHMM, MPABUI MIPUPTOBOTO
oopMIICHHS, TIOJa4l TPaPUIECKOro MaTepHaia, MMEIOTCS CCHUIKM Ha IMPUBEACHHBIE (OTO,
PUCYHKH, CXEMBbI U T.J., IPUBOJUTCS CIIUCOK MCIOJIB30BaHHOM nuTepatyphl. [Ipu obcyxnennn
JIOKJIaJia CTYJIEHT JIa€T UCUEPIBIBAIOIINE, APTYMEHTUPOBAHHbIE, KOPPEKTHBIE OTBETHI HA BOITPOCHI.

- Onenka «xoporio». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepuaia, HO
IIPY 3TOM MaTepuaj B HEJOCTaTOYHOM CTENEeHU MpOaHaIU3UpoBaH aBTopoM. [IpezeHTanus He B
MOJIHOM CTEMEeHH COOTBETCTBYET OOIIMM TpeOoBaHusM. OTBETHI CTYACHTAa HE Ha BCE BOMPOCHI
SIBIISTFOTCS. UCYCPITBIBAIOIIMME U aPTYMEHTHPOBAHHBIMHU.

- OneHka «yqOBIETBOPUTEIBHO». Tema packpbiTa HE IOJIHO, MaTepuaj MPHUBEACH Kak
mpocTtasi KOHCTaTamusi (pakToOB, HE NMPOAHAIM3HPOBAH, CTYACHT IOKAa3bIBACT IMOBEPXHOCTHHIC
3HAHUS. [Ipe3eHTanMsi YaCTUYHO COOTBETCTBYET YCTaHOBIEHHBIM TpeboBanusM. [Ipu
00CY)XJI€eHUH [OKJIaJa CTYAEHT HE BCerjga JaeT MpaBUJIbHbIE, HMCUEPIIBIBAIOLINE OTBETHI Ha
3a/laBaeMble BOIIPOCHI.

- OueHKa «HEYJOBIETBOPUTEIbHO». TeMa JOKJajja HE pacKpbiTa, CKYIHBIH 00beM
MPUBEICHHBIX MaTEpHUaJoOB; Mpe3eHTalus OTCyTCTBYeT. [Ipu oOCyKaeHNN 0KIaaa CTYACHT He
JTA€T OTBETHI UM OHU HE COOTBETCTBYIOT 33/IaHHBIM BOITPOCAM.

CoomHouwenust, Komopbvie He0OX00UMO YUUMbIBAMb NPU 8bINOIHEHUU PACYEMHbIX 3a0aY

Tema 3. MeTobl HENOCPEACTBEHHOTO Ha6J'IIOJ_'[eHI/I$I

3nauenwue aneptypsl: A=n-sin %A

Yucnosas aneptypa: A = N-Sin a

250

YBenuueHue okymsipa: ﬂOK = f_’
X 250 A250 500- A,
OO1ee yBenm4eHne MUKPOCKONa: A == == a wia Iy =B - B,

T, fL A D’

1a e

Tema 4. Xpomartorpadus

l.
OTHOCI/ITGHBHaﬂ CKOPOCTh NECPEMCIICHN A KOMIIOHCHTOB B TOHKOM CJIOC (Rf) Rf = —II_
Ve _VO

V

S

Koadduumnent pacnpenenenus: K, =



Bryrpennuii o6bem pactBoputens: Vs = aW, a — Bec cyxoro Hocutensi, W — o0beM BO/IBI,
IOTJIOIIEHHON eIMHUIIEH MacCChI I'eiIst
OO6muii 06vem HemmoaBmkHOU ¢asbl: Vi = Vo + Vs + Vi, Vin — 00beM MaTpUIIBI Tels.

Tema 5. Dnekrpodopes

\
Onektpodopernyeckas NOJIBUKHOCTD: L = Q U wm y= E-
mnr

Q
f

Tema 6. CIEKTPOCKOIIMUYECKHE METOIbI

I
0
Onrnueckas miotHocts: D =1g (T

3axon Byrepa—Jlam6epra—bapa: | =1, - " wm Ig(ll—oj =¢-C-I

Tema 7. lentpud yruposanue

2 2 2 2

o‘Mm-vp,or o' ml-v Vor(p-—
CKOpOCTh OCKICHUS YaCTHIIBL: \V = . Po = (f Po) wm V = M

\Y
KoadduimenT cemumeHTanuu: S = —

w'r
Tema 8. ITpoure PU3UKO-XUMUYECKUE METOAbI aHAJIN3A
RT
[oTennuan >nexrpona (ypasaenne Heprcra): E=E° + — -Ina.
N o RT ag,
[ToTeHIIMaT OKMCIUTEIBHO-BOCCTAaHOBUTENbHOM Mmapel: E=E" + pr= -In
n a

red
AxtuBHOCTh HOHOB: a = f -C (B pa30aBieHHbIX pacTBopax f~1)

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB): HE MPEIyCMOTPEHBI YUeOHBIM
TJIAHOM.

V. YYEBHO-METOANYECKOE U THOOPMAILIMOHHOE OBECIIEYEHUE
JUCIHHUIIVINHBI

a) nmepeveHb JUTEPATypPbl

1. Amnamutnueckas Xumus U GU3UKO-XMMHUYECKHE METObI aHanu3a [ TekcT] : yuel. s
CTYJ. BY30B, 00y4. IO XMM.-T€XHOJIOT. Hamp. U crell. : B 2 T. / pex. A. A. Umenko. - M. :
Axanemus, - T. 1. - 2010. - 352 c. : un. - ISBN 978-5-7695-5816-0; T. 2. - 2010. - 412 c.
: WL - ¢. 396-407. - ISBN 978-5-7695-5818-4 (24 »k3.)

2. ®wusuko-xumudeckue Meronbl B Onosioruu [Tekct] / B. I1. Canoaposa [u np.] ; pen. B.
I1. CanoBaposa - Upkyrck : U3n-Bo UT'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4 (70
9K3.)

3. Ocrepman JI.A. MccnenoBanne OHOTOTHYECKUX MAKPOMOJICKYIT
NMEeKTPO(HOKYyCHPOBAHHEM, IMMYHOAJIEKTPO(OPE30M U PATHON30TOITHBIMA METOaMH /
JLLA. Octepmasn. - M.: Hayka, 1983. - 304 c. (4 7k3.)

4. Ocrepman JI.A. MeTtoas! nccieaoBaHus OSIKOB M HYKJIIGMHOBBIX KHUCIIOT: DekTpodopes
u ynbrpaueHTpudyrupoanue / JILA. Octepman. - M.: Hayka, 1981. - 288 c. (8 7k3.)

0) nepuoauYeCKUe U3TAHUS
«buonornueckue MemOpaHbl», «buoxumusy, «buopusuka», «buoTexHOIOTHS,
«Bormpocsl Ouonornueckoil, MeguIMHCKON U (apmaneBTuueckoil xumuny, «M3Bectuss PAH.



Cepust Omonormueckas», «MukpoOuonorus», «MomnekynspHas Ouomnorus», «lIpukiamnas
OMOXHUMUS 1 MUKPOOHOIOTHS.

B) 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE M TOUCKOBbIE CHCTEMBI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WutepHer BEPCHS
MEXIYHAPOJIHOTO XypHAJIa 110 OMOXMUMHHM M OMOXMMHUYECKUM aCIIeKTaM MOJIEKYJISIPHOM
Ouosiornu, OMOOPTraHUYEMCKON XUMHUH, MUKPOOHOJIOTUH, UMMYHOJIOTHH, (DU3UOJIOTUH U
OmoMeuITMHCKUX ucccienopanmii. Crateu B pdf-gopmare.

2. http://tusearch.blogspot.com - Ilomck 3IEKTPOHHBIX KHHUI, ITYOJHKAIMi, 3aKOHOB,
['OCToB Ha caiiTaXx HayYHBIX JIEKTPOHHBIX OMOIMOTEK. B monckoBuke 0ToOpaHbl JTydIime
O610OIMoTeKH, B OOJNBIIMHCTBE KOTOPHIX MOKHO CKauaTh MaTepHalibl B TOJHOM 00beMe 0e3
peructpanuu. B cnHMcOK BKIIOUEHBI OWMOIMOTEKHM HWHOCTPAHHBIX YHUBEPCHTETOB U
HAYYHBIX OpTaHU3aIUi.

3. http://elibrary.ru/defaultx.asp - Hayunas osnekTpoHHass OuOIMOTEKA, KPYITHEHIIUIA
poccuiickuii HHOOPMAIIMOHHBIA TOPTad B 00JacCTH HAYKH, TEXHOJIOTUH, MEIUIIMHBI H
o0Opa3oBaHus, CoJepKaluii pedepaTsl U MOJHBIC TEKCTHI Oosiee 12 MITH HAyYHBIX CTaTeH
U IyOJIMKAIHA.

4. http://6years.net/index.php - mopTa OecIuIaTHON MEIUIIMHCKON HH()OPMAIIMH, COACPIKUT
0OJIbIIOE KOJNWYECTBO KHUT, YYEOHBIX MOCOOMI OMOXUMHYECKOW U OHOo(pU3HUecKoit
HATPaBJICHHOCTH.

5. http://molbiol.ru/protocol/ - omnucanue OONBIIOr0 KOJWYECTBA (PU3UKO-XHUMHUUYCCKUX H
MOJICKYJISIPHO-TEHETHYECKHUX METOIOB.

6. http://www.uspto.gov/ - mpocmotp marentoB Ha United States Patents and Trademark
office.

7. http://www.molecularcloning.com/ - nporokossl metogoB A Laboratory Manual. Joseph
Sambrook and David W. Russell.

8. http://www.protocol-online.org/ - CalT comepKUT XOpOIIO CTPYKTYPHUPOBAHHYIO
KOJIJICKIIMIO CCBUJIOK Ha MPOTOKOJIBI METOJOB (B OCHOBHOM, Pa3IMYHBIX J1A0OPAaTOpUiA).
Hmeetcs Tematuyeckuit Gopym.

9. http://www.donnu.edu.ua/chem/student/methodic/phys_methods/ -  kmura  A.H.
lennpuka « THCTpYMEHTAIbHBIC METO/IbI UCCIICIOBAHHS B OMOXUMUM

10. BBC «M3narenbctBo Jlanby. Aapec poctyma http://e.lanbook.com/

11. OBC «PykonT».. Anpec nocryma http://rucont.ru/

12. BBC «Aiibykc». Aapec poctyma http://ibooks.ru

13. OBC «Opaiit». Anpec nocryna: http://biblio-online.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEUEHUE JUCIHUIIJINHBI
6.1. YueOHo-1200paTOpHOE 060py10BaHUE:

MarepuanbHO-TEXHIHUECKOE 00eCTIeYeHHEe JUCIUTUINHBI «DU3NKO-XUMHUECKHE METOIHI B
O6uonorum» 6a3upyercs Ha CIEIYIOUINX pecypcax:

- AynuTopusl JUIS IPOBEACHUS 3aHATHIA JEKIIMOHHOTO THIA. AyAUTOpHUS 000pyAOBaHa:
cneyuanusuposantou (yueObHoil) mebenvio Ha 66 OCAIOUHBIX MECT; 000PYAOBaHA MEXHUYECKUMU
cpedcmeamu 0Oyuenus, CIYKAIIUMHU TSl TIPENICTaBIeHUsT yd4eOHOH wHbOopMaIu OOIbIIoN
ayJUTOPUU IO AUCHUIUTNHE «DPUZUKO-XUMHUECKHE METO/Ibl B Onosorumn»: npoektop Epson EB-
X03, okpan Digis; yuebHoO-HacHA0HLIMU nOCOOUAMU, OOECTICUNBAIONIUMU TEMAaTUYECKHE
WITIOCTPAIMK 0 JUCHUITINHE «DHU3UKO-XUMHUYECKHE METO/AbI B OMOJIOTUM»: MpPE3eHTAlllH B
KOJIMYECTBE S5 MIT.

- AynuTtopust Ui IPOBEACHUS 3aHATHI J1a00paTOPHOTO TUIA. AyAUTOPHsS 000py0BaHa:
cneyuanuzuposanroti (yaeOHoM) mebenvio Ha 12 IOCaTOYHBIX MECT; 000PYI0BaHA MEXHUYeCKUMU
cpeocmeamu oobyuenusi: IlpoektopEpson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas
MmenoBasi, MaruutHas, Jlabopatopus opran xumum - Ilkad BeITsDKHON AD-221"- 2 miT.,
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Xumuaeckuit mkad (cremnax) -1 mr., JlabopaTopHbIil CTON ¢ BHIKATHBIMH TyMOaMu — 5 IIT.,
XonogunbHUK «MUHCK» - 2mT., Anmapar ais BepTUKAIBLHOTO 3jekTpodopesa — 1 mT.,
Bakyymnsiii ucriaputens PBO-64 — 1 mit., Bonemerp BY-15 — 1 mir., Jesunterpatop ¥Y/-20 — 1
mrt., M3Mepurens MOHHBIX CONMPOTUBICHWN (Mmmnemanca) - 1 mr., VICTOYHMK MHTaHUS s
anextpodopesa "Dnbd" — 1 mT., Ocrmmtorpad yausepe ayxiydeBoit C-55 — 1 mt., TepmocTat
TC-80 — 1 wr., Lentpudyra K-24 — 1 mr., Hentpudyra MIIB-310 — 1 1T., BeCbl aHaIUTHYECKHE
HR-200 — 1 mr., Becsr nabopatopusie OHAUS — 2 mr., pedpakromerp UPD 454b2M — 1 mir.,
pedppakromerp YPII — 1 mrT., ¢orosnexkrpokanopumerp KF 77 — lmT., uertpudyra
nabopatopnas OIIK-8 — 1 mr., nenrpudyra nabop-s, mMemunuH-1, HactoiabHas [[JIH 16 ¢
MUKPOTIPOIIeC-HOM cucTeMoi ympasi — 1 mT., ciekrpodoromerp CD-2000, pepmentep Minifors
Speco Oakrepuanbhblii — lmT., Tepmoctar WB4MS Boasblll /c mepememuBanuem/ - 1 1.,
tepmoctatr TC-1/80 CIIY — 1 mr., cuyXamuMu Ui MpencTaBlieHus yueOHoW uHbopMamu
OO0JIBIION ayAUTOPHH 10 AUCHUIUTHHE «DU3NKO-XUMUYECKHE METO/IbI B OUOIOTHI.

- KommbrotepHblii kiace (ydeOHas ayauTOpus) JJisi TPYNIOBBIX W HHIUBUIYaTbHBIX
KOHCYJIbTAIlMM, TEKYyIIEero KOHTPOJS M TMPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
CaMOCTOSITENILHOM paboThl. AyTuTopust 000pyA0BaHa: ClICUATN3UPOBAHHON (YIeOHOI ) MEOEITBbIO
Ha 20 mocaoYHBIX MECT, TOCKOI MeNoBOIi; 000pyA0BaHa TEXHUYECKUMHU CPECTBAMH O0yUYCHHUS:
Cucremnslii 610k PentiumG850, Monutop BenQ G252HDA-1 m.; Cuctemnsriii 6:10kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 610k PentiumD 3.0GHz, MonuTop
Samsung 740N — 3 mr.; Mono6mok IRU T2105P — 2 mwr.; Cucremusiii 610k Pentium G3250,
Mounutop BenQG955 — 1 wr.; Cuctemusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
mit.; CucreMuslit 610k Pentium G3250, Mourutop Samsung T200 HD — 1 mt.; CuctemMHbIN 610K
Pentium G3250, MouuTtop Samsung T190N — 1 wt.; Cucremnsiii 6ok Pentium G3250, Monutop
Samsung 740N — 1 mrt.; ITpoextop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHUYeHHBIM
noctynoM K cetu MHTepHeT u oOecredyeHHeM JOCTyla B AJIEKTPOHHYI0 WH(OpMAalHOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aINH.

- Ilomemenuss 1as XpaHeHHs] W NPOQPHUIAKTUYECKOTO OOCIYyXMBaHHUS Y4eOHOTO
obopymoBanus. Ayauropusi 000pyIOBaHa: CICIUATM3UPOBAHHON MeEOENbi0 Ha 8 TI0CATOUHBIX
MecT; BermsokHOM mikad — lmr., Jlamuaapubeiii mkad — 2 mr., Tepmocrar TC-80 — 2 miT.,
JlaGopaTopHBIi CTON MEeTATUYeCKUi — 3 mT., JIJabopaTopHBIA CTOJ C PE3MHOBOH MOBEPXHOCTHIO
— 2 wrt., XONOAWIbHUK «ATIaHT» — 1mT.MUKpPOCKONT MOHOKYISAPHBIA — § mT, MHUKpOCKOT
"buonam"-1 wr., Crepunmuzatop mnaposor BK-75 IIT "T3MOWU" - lwmr., Ilunerka
aBromaruueckas Jleanumer 0,5-10 m"-1 mr., [lunerka-go3arop”-1 mt., Mukpockon Levenhuk
D870T tpunokymnsap"-1 mr., [Ipoektop Oepxen'-1 mt., [Ipoextop View Sonic"-1 mt., [Ipoektop
View Sonic"-1 ., Hoyroyk Lenovo"-2 mr., [Ipunrep Brother -1 mrr., [Tpunrep Canon -1 mrt.,
[Tpoextop OBepxen'-1 wir.

Jlabopamopus ouoxumuu u 6UOMeXHOI02UU

Xpomarorpad *KHUAKOCTHBIN MUKPOKOJIOHOUHBIN "Munuxpom-6"; Hanoporomerp Pearl -
lmt; ®depmentep Minifors Speco OakTepuanbHBIN-1IIT;, CcayXamMMA A TPEICTaBICHUS
yaeOHOM nH(POPMAIIAN TI0 TUCTIUIUTHHE «DU3HKO-XMMHYECKHE METOJIBI B OMOJIOTHI.

6.2 IIporpammMHoe obecneyeHne

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). loroBop Ne03-016-14
ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranmapthbiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0sa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0510ps 20161 JIu. Ne1B08161103014721370444.



Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JIunensun
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIuuenszun Microsoft 41059241.

Office 365 npodeccronanbHbIi TUTIOC s yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Tpu peanuzanuu pa3aUYHBIX BUAOB y4eOHOH pabOTHl JUCHUIUIMHBI HCIIOIB3YIOTCS Kak
CTaHJapTHBIE METOJbl OOY4EHHS, TaK U MHTEPAKTUBHBIE (OPMBI MPOBEACHUS 3aHATUH, OIS
KOTOpBIX COCTaBiisieT HE MeHee 25 % aynuTOpHBIX 3aHATHM. [loisf JEKIMOHHBIX 3aHATUH 110
JUCUHUIIIMHE cocTaBisieT 48 % OT ayIMTOPHON Harpy3KHu.

Cmanoapmuvie Memoobl 00yYeHUsL:

o HudopManmoHHas TEKIUs

e JlabopaTopHble 3aHATH, NPEAHA3HAUYEHHBIE JUISI MPAKTUYECKOTO OCBOEHUS CTYIEHTaMU
Haubosee BOCTPeOOBAHHBIX B OMOIOTUU (DU3UKO-XUMHUECKUX METOOB;

e (CamocrosTenbHas paboTa CTYACHTOB;

e KoHCynbTalMu npenoiaBaTes;

e [loaroroBka OTBETOB Ha KOHTPOJIbHBIE BOIIPOCH U PELLICHUE PACUETHBIX 33/]a4;

Obyuenus ¢ npumeHeHuemM UHMEPAKMUBHBIX pOpM 00pA308aMENbHBIX MEXHOIO2ULL:

e Kelic-MeToq — oOy4eHHEe B KOHTEKCTE MOJCIUPYEMOH CHUTYalluu, BOCIPOHM3BOSIICH
peasIbHbIE YCIOBUS HAyYHOH J1eATENbHOCTH (pa300p KOHKPETHBIX CUTYaLlUi);
e UH(POPMALMOHHO-KOMMYHUKAIIUOHHBIE ~ 00pa30BaTENIbHbIE TEXHOJOTUUM —  JIEKIMS-

BU3yalIH3alys, MPEACTaBICHUE DPE3YyJIbTaTOB NEATENBHOCTH (pedeparoB U OTYETOB IO

1a00paTOpHBIM paboTaM) C UCIOJI30BAHUEM CIELIMATIM3UPOBAHHBIX IPOTPAMMHBIX CPEJL.

Vill. OHEHOYHBIE MATEPHAJIBI JIUIAA TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

Tecmoegvie 3a0anus 0151 6XOOHO20 KOHMPOJIS

1. AMHHOKHCIOTHI B BOJHOM pacTBope Ipu 3HaueHusx pH, Onu3kux K HeUTpanbHbIM,
coJiepKatr: a) MOHU3UPOBAHHYI0 aMUHOTPYHIY; 0) MPOTOHUPOBAHHYIO KApOOKCHIIbHYIO
rpynny; B) NPOTOHMPOBAHHYI0 AMHUHOIPYIIY; T) HOHU3UPOBAHHYIO KapOOKCHUIIBHYIO
rpyniy

2. TlentumHas CBs3p, OOpasyromias TMEPBUYHYIO CTPYKTYpPY OCJIKOB SIBISICTCS: Q)
KOBaJICHTHOH; 0) MOHHOI1; B) BOJOPOIHOM; T') BaH-nep-BaanscoBoit

3. Kakue cBs13u 00pa3yroT []-criivpaib BO BTOPUYHOM cTpYKType Oenka? a) Bannep-Baanbca;
0) runpodoOHbIe; B) IENTUIHBIC; T') BOJOPOIHBIE

4. Kakue @QakTtopsl MOTYT BBI3BIBATH HEOOpaTHUMyl0 JeHaTypanuio Oenka? a)
B3aMMOJIEIICTBHE C IUTaH0M; 0) OrpaHMYEHHBIN POTEO0JIN3; B) ACHCTBUE CONEH TSHKEIBIX
METaJUIOB T') U3MEHEHHE KOH(pOpMaIHK OEITKOB 3a CUET XUMUYECKON MoaupuKkanum

5. U3 mypuHOBBIX OCHOBAaHU B HYKJIEMHOBBIX KHCIOTaX OOHApYKEHBIL: a) afieHnH; 0) TumuH;
B) ypalui; I') IUTO3UH

6. Cpeau mepednciieHHBIX coeMHeHnH ykaxuTe nekrponuthl: a) NaOH; 6) CeHs; B) HCI;
r) C2HsOH; 1) CeH1206

7. Kakoil 31eMEeHT MMEeT TOJIBKO OTPHULATENIbHYIO CTENEeHb OKHCIEHHs? a) KUCIOpoxd; O)
HEOH; B) yIJIEpOJ; T) JIUTHIA; 1) PTOp
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[Ipu HarpeBaHWM CKOPOCTh XMMHYECKON PEaKIMU: a) YMEHBIIAETCs; 0) HE MEHSCTCS; B)
CHavaJia BO3pacTaeT, IOTOM MaJaeT; I') BO3pacTaeT

PaBHOBecue peakiy CMeEIIaeTcsi B CTOPOHY 00pa3oBaHUs MPOJYKTOB PEaKLUU MPH: a)
YBEIIMYEHUU KOHIEHTPAlMM HMCXOJHBIX BEIIECTB; O) YMEHBIICHHHM KOHIICHTPAIIUH
UCXOJHBIX BEUIECTB; B) YBEIMUYCHUN KOHIIEHPAIMH MPOJIYKTOB PEaKIIUU; T') HEU3MEHHBIX
KOHIICHTPALIUAX BCEX BEIIECTB

YHuBepcanabHas ra30Bas MOCTOSIHHAS — 3TO paboTa, KOTOPYIO COBEPIINUT MPH YBEIMUECHUU
Temneparyps! Ha 1K B u306apuom mpomnecce: a) 1 kr rasa; 6) 1 kmomb rasa; B) 1 M rasa;
r) 1 nuTp rasa.

Bribepure naubosee mpaBuiIbHOE ONpeAeeHue: moka3aTens pH - 3To: a) KOHIEeHTpaIus
IIPOTOHOB B PAacTBOpPE; 0) KOHLEHTPALUs THIPOKCUI-aHHOHOB B PacTBOpE; B) Jorapudm
KOHIICHTPALMH IPOTOHOB B PACTBOPE; I') OOpaTHBIN JOrapu(M KOHLEHTPAIIMH IPOTOHOB
B pacTBOpe

K nykneosuamonodocgaram ornocurcs: a) ATP; 6) AMP; 8) TMP; r) CTP

[To mpaBuny Bant- I'odhda ckopocTh XUMHUUYECKON pEaKIMU yBEeIWYUBaeTcs B 2-4 pasa
IpHU: a) HUIMYUH KaTaIn3aTopa; 0) MOBBIIICHUH TEMIIEPATYpPhl; B) MOBBIIICHUH J1aBJICHUS;
T') IOHI)KEHUE TeMIIepaTyphbl

MaccoBasi 1015 BOAOPOJia MEHBIIIE BCEro B BemecTBe, ¢opmyna koroporo: a) CHs; 0)
H2COs; B) CoHa; 1) CoHe

B 0,5 monb cunukata Hatpust NaxSiOz macca Hatpus paBHa: a) 23 1; 0) 46 1; B) 4,6 T; 1)
6lr

KonuuecTBo (MOJIb) KATHOHOB M aHMOHOB, OOPA3yIOIIUXCS NP MOJIHON Aucconuanuu 1
MoJTb ocdaTa HATpUsl, COOTBETCTBEHHO paBHO: a) 1 1 3;0) 1u4;B)4ul;r) 1ul
Macce ruapoxcuaa amomunus (111) pasnoii 19,5 r, cooTBeTCTBYET KOIMUECTBO BELIECTBA:
a) 0,5 mons; 6) 0,1 moms; B) 0,25 monb; 1) 0,3 MoJb

Ecnu 3a equHMIY H3MEPEHUsT OTHOCUTENIFHBIX aTOMHBIX Macc MPUHATH 1/16 Maccel aroma
KHCTIOpOJia, TO Macca | MOIIb BElIeCTBa: a) HE U3MEHUTCS; 0) yBeIHMUUTCsS B 2 pasa; B)
YMEHBILIUTCS B 2 pa3a

Ha ocHoBanuu xumuueckoil GopMyIsbl MOXKHO OMIPENEIUTh: a) MACCOBBIE I0JIU JIEMEHTOB
B COEIMHEHUHU; 0) MOJSIPHYIO MacCy BEIECTBA; B) MAacCOBYIO [OJIIO pacTBopa; T)
U30TOMHBII COCTaB BeIllecTBa

[lpu oxmHakoBOW TemmepaType W JAaBileHMH | 71 ra3oo0pa3zHoro kucimopoma u 1 i
ra3o00pa3HoOro BOJIOpOJia UMEIOT paBHBIE: @) YUCIIO MOJIEKYIT; 0) Macchl; B) INIOTHOCTH
Monekyna — 3T0: a) 4acTuila aTroma; 0) 4acTHIla, CyIIeCTBYIONIAs B TBEPJIOM COCTOSTHUU;
B) HaMMEHbIIasg YacTHIa BELIECTBA, COXPAHAIONIIAs €ro CBOICTBa; I) YacTulla,
coJiepKamiasi HOHbI

HamnpaBnenue OKUCIMTENBHO-BOCCTAHOBUTEIBHON pEaKIIMU: Fe¥* + I' —> Fe?* + |,
TpoTeKaromeil Ipu craHaapTHEIX yernosusax: E% 12 /17 =+0.536B; Fe3*/Fe?" = +0.771B;
a) BmpaBo; 0O) BIEBO; B) pEakiMs PAaBHOBECHA; I') ITHX JaHHBIX HEIOCTATOYHO JIS
OTIpeIeJICHUs] HallPaBIICHHSI PEaKIIHN

MarsuTHoe KBaHTOBOE YHCIIO M XapaKTepU3yeT: a) painyc OpOUTHI AIEKTPOHA; 0) HAKIIOH
OpOUTHI B IPOCTPAHCTBE; B) SHEPTHIO JEKTPOHA; T') 3apsij sjpa

I'maBHOe kBaHTOBOE uKcio N (1o bopy) xapakrepusyet: a) GopMy 3JIE€KTPOHHOTO 00JIaKa;
0) paccTosiHUE JIEKTPOHA OT SpPa; B) SHEPTHIO JIEKTPOHA; T') 3apsL siapa

OpoOuransHoe kBaHTOBOE umcio | (mo Bopy) xapakrtepusyer: a) pasmep opOUTHI; 0)
SHEPTHIO JJIEKTPOHA; B) (HOPMY AJIEKTPOHHOTO OO0JIaKa ; T) DJIEKTPOOTPHUIATEIHBHOCTH
aToma

[IpaBuna, coOimromaromIpiecss MPU 3aMOJHEHHH AJIEKTPOHAMH ATOMHBIX OpOuTanei: a)
npunanun [laynu; 6) npaBuno XyHAa; B) IPHUHIIUI HAaUMEHbBIIEH SHEPTHH; T') MpaBuia
KireukoBckoro

MakcumManbHOE YHCIIO SJIEKTPOHOB Ha ypoBHE ¢ N = 3 paBHO: a) 3; 6) 4; B) 32; 1) 18; 1) 8
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BemecTBa, B KOTOpBIX BCe CBsI3U KoBaieHTHBIC moJsipHbIe: a) H2O2; 6) NH4NOs; B) NHs;
r) H0

HanmMenee nmpovHast XMMHUYECKasi CBSI3b: a) METaJUTMYECKas; 0) HOHHAs; B) BOJAOPOIHAS; T)
KOBaJICHTHAS

E/IMHUIE] U3MEPEHHs CKOPOCTH XMMHYECKOH peakIyH: a) Moib T lcl; 6) n-Momb 1; B)
c-monb L 1) mome - mivua?

[TpaBuiio (pUHIIKIT), JIeXKaIllee B OCHOBE OMPEICIICHUS BIUSHUS pa3IndHbIX (JaKTOpOB Ha
XUMUYECKoe paBHoBecue: a) npunuun I[laynu; 6) mpaBuno Xywpaa; B) npuHiun Jle-
[[Iarense; r) mpaBmwio Bant-I'odda

Brnaxnast makmycoBasi Oymaskka KpacHeeT B mpoOupkax ¢ BemectBamu: a) NHs; 6) HCI; B)
SO2; ) CO

Bripaxenue “"PactBop ¢ maccoBoit noneit 3%’ o3nauaet: a) B 100 r Boabl pacTBOpEHO 3 T
cosi; 0) B 97 T Bozbl pacTBopeHo 3 T cou; B) B 103 T pacTBOpa COAEPKUTCS 3 T COMH.
Ha omnoii cxisake Hamucano “15% HCI”, a Ha apyroit — “wnci=0.15”. TlpaBuibHOE
YTBEpXKACHHE: a) KOHIIEHTpaIUsl pacTBopa B nepBoil ckiisinke B 100 pa3 Oosbliie, 4em BO
BTOPOIi; 0) KOHIICHTpAIUs pacTBOPa BO BTOPOIi CKIIsiHKE B 10 pa3 MeHbIIe, YeM B MEPBOIA;
B) KOHIICHTPAIIMHN PACTBOPOB B 00EHX CKIISTHKAX OJMHAKOBBI

BopHbie pacTBOPHI 3JEKTPOTUTOB MPOBOISAT dJIEKTPUUYECKHIA TOK 3a CYET: a) KATHOHOB H
3JIEKTPOHOB; 0) aHMOHOB U AJIEKTPOHOB; B) TOJIBKO 3JIEKTPOHOB; T') KATUOHOB U aHUOHOB
BemiectBa, KOTOpBIE P TUCCOIMALIMN B BOJIE B KAUeCTBE KAaTHOHOB 00Pa3ylOT TOJBKO
HWOHBI BOJIOPOJIA, HA3BIBAKOTCS: a) IIeNo4YaMu; 0) KHCIBIMU COJIIMH; B) KHCJIOTaMH; T)
aM(pOTEPHBIMH THIPOKCUIAMU

DAEKTPOIN3 — 3TO: a) OKUCIUTEIbHO—BOCCTAHOBUTEIbHBIC MPOIIECCHI, TPOUCXOSIINE B
pacTBOpax M paciiaBax 3JIEKTPOIUTOB BO BPEMs IPOXOKICHHS HIEKTPHUECKOTO TOKa; 0)
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, TPOXOISAIINE B PACTBOPAX MEXKIY HOHAMH,
B) PEAKIH MOJIEKYJI pACTBOPEHHBIX BEIIECTB C MOJICKYJIaMH BOJIBI.

DNEKTPOIN3 TUCTHUIIMPOBAHHON BOJBI IPOBOJUTH: @) MOXKHO, T.K. BOJA TUCCOLIMUPYET C
ob6pazoBanneM noHoB H* 1 OH"; 6) MOKHO, eciii JOOABHUTH 3JIEKTPOIIUT, YBEIMIHBAIOIIUI
AIEKTPOIPOBOAHOCTD pacTBopa; B) HeENb3s, T.K. MOJEKYIbl BOJAbl Ha HMOHBI HE
JVICCOIIMHUPYIOT.

Ha karome OOBIYHO MPOTEKAIOT MPOIECCH: a) OKHUCIEHHUs; 0) BOCCTAHOBJICHHUS; B)
JIVICCOIMAIINH JICKTPOJIUTOB HA HOHBI.

BydepubiM cBoiictBoMm 06s1amaet cmech: a) (CH3COO)2Pb 1 CH3COOH; 6) NH4NO3 u
NH4OH; B) NHsNO3 u HNOs3; r) Cu(OH)2 u CuCl,

OHGHO‘IHBIG cpeacrTBa TCKYLICTO KOHTPOJIA (l)OpMI/IPYIOTCH B COOTBCTCTBHH C

ITonoxenuem o 6aJ'IJ'II>HO'peI\/’ITI/IHFOBOI\;I CUCTCMC YHUBCPCUTCTA. HaznaueHne o1ieHOYHBIX CpCACTB

- BBISIBUTH c(opMHUpoBaHHOCTh KomnereHiuu OITK-8.

asrLONE

~No

Temvl pechepamos
PU3NKO-XNMHYECKHE METO/IbI MCCIIEIOBAHUS B MOHUTOPUHIE€ OKPYKAIOIIEH CPEbI.
MeTobl U3y4eHus )KUBBIX KIETOK (pacTeHHi, )KUBOTHBIX, MUKPOOPTaHU3MOB).
W3ydeHre TOHKOW CTPYKTYpbl MAKpOMOJIEKYJI: MIPOIILIOE, HACTOsIIEE U Oyayliee.
CoBpeMEHHbBIE MUKPOCKOIIBI: HOBBIE BO3MOXKHOCTH.
OKOJIOTUYECKUIT MOHUTOPUHT U METOJOJIOTUSI HAYYHBIX HMCCIEIO0BAaHUN — MpoOIeMbl U
MEPCIEKTUBBI.
OnekTpodopes: UCTOPHS OTKPBITUS U COBPEMEHHBIE BO3MOKHOCTH.
Hcnonb30BaHue IByMEPHOTO refb-3eKTpodopesa sl pasaeneHus OenKoB.
JlocToMHCTBa M HEIOCTATKH METOJIa refb-3JeKTpodopes3a g U3ydeHUs: HYKJIEHHOBBIX
KHCJIIOT.
JleHaTypupyoomuil renb-31eKTpodopes: UCIoIb30BaHue Ul pa3leleHUs] HYKIEHHOBBIX
KHCJIIOT.
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. JleHaTypupyronui reab-37eKTpodopes: UCIOoIb30BaHUE IS pa3/IeIICHUS OCIIKOB.
OU3NKO-XUMHUYECKUE METOJIBI ¥ PYyHIAMEHTAILHBIC OTKPBITUS B 00JIACTH MOJIEKYIISIPHON
OMOJIOTHH: B3aHMHOE Pa3BUTHE U TBOPYECKASI MBICIIb.

Ponb GU3HKO-XMMHYECKOTO MTOAX0/1a B OTKPBITHH IPOIIECCOB TPAHCKPHUITIIUU, TPAHCIISIIUN
U PETLIUKAIIH.

W3y4eHne BUPYCOB: HEBO3MOKHOE CTajI0 BO3MOYKHBIM.

B03MOXHOCTH MeTO/a CeTMMEHTAIIMH B U3YYCHHH BUPYCOB U OaKTepHOQaros.
VIMMYHOJIOTHYECKHE METO/IbI B H3yYSCHUH MaKPOMOJIEKYIL.

Hcnonp30BaHre paIHOAKTUBHBIX H30TOIIOB B H3yYCHUH (PYHKIIMOHUPOBAHUS KICTOK.
Hcnonp3oBaHue pagoOaKTUBHBIX HW30TONOB B H3YYCHHH TPOMUUIECKOU CTPYKTYPHI
OuoIEeHO03a.

W3ydeHne CTPYKTYpbl MaKpOMOJEKYJI C IOMOIIBI0 3JIEKTPOHHONM MHUKPOCKOMUU U
CHEKTPOCKOINYECKUX METOJIOB: CPAaBHUTEIBHBIN aHAJIN3 METOJIOB.

KonnuecTBeHHBIC METOIBI B U3YYCHUH MAaKPOMOJICKYJ U KJIETOK.

W3y4eHne CTpyKTypbl MAKPOMOJIEKYJI: HCTOPHUS Pa3BUTHS METOAUMYECKHUX IO IXO/IOB.
[TprMeHeHre NOHOCEIEKTHBHBIX JIEKTPOJIOB JIJIsl ONPEACIICHUS] KOHIICHTPAIIMH HOHOB B
BOJIHBIX pacTBOpax.

MeTobl onpeIeIeHHs MOJICKYIISIPHBIX MacC OMOMOJIEKYII: CPABHUTEIbHBIC ACTICKTHI.
DOU3NKO-XUMHUYECKHE METOIbI UCCIICIOBAHMS IPOTEOMA.

KBaHTOBBIE MeXaHW3MBl BO3HUKHOBEHHUS MOJICKYJSIPHBIX CIIEKTPOB TIOTJIOMICHHUS W
UCITYCKaHHUSI.

KoumponvHnvie 6onpocwl 0151 mexyue2o KOoHmpoiis
Kakue npuHIUIBI 1eKaT B OCHOBE KJIacCU(PUKALIMU OPraHUYECKUX COCIUHEHUM?
KakoBbl IpUHIHUITEI KJIacCU(UKAIIMY aMUHOKHUCIIOT?
Kakue pacTBopuTe HCHOIB3YIOT AJISl SKCTPAKIIMY aMUHOKHUCIIOT?
Kak M0OXHO pa3faenuTs cMechb aMUHOKHUCIIOT U UIEHTU(UITUPOBATE UX?
Kakue MeTobl HCTIONB3YIOT JIUIsl KOJIMYECTBEHHOT'O ONPEAEICHUSI aMUHOKUCIIOT?
Jaiite o0uryto XxapakTepuCcTUKY JunuaaM. KakoBbl IPUHIUIIBI KJIacCU(PUKAIINY JTUITH]IOB?
Kak MOXHO W3BJICYb JIMTTUABI U3 OMOJIOTHYECKHX 00Pa3IoB?
Kakue npuHIUIIBI IeKaT B OCHOBE KJIacCU(UKAIIMK YTIIEBOI0B?
Kakue MeTopl NCTIONB3YIOT /1711 U3BJICUEHUS YTIIEBOIOB?
Jlnis pa3zeneHns CMecH KaKHX YIJIEBOJIOB MCIOJIB3YIOT OYMa)KHYIO MM TOHKOCIOWHYIO
xpomarorpaduio?
Kakwue crioco0s! knaccudukanum 0enkoB pacTeHUi Bel 3HaeTe? Ha KakuxX MpUHIUIIAX OHU
OCHOBaHbI?
Kakwue criocoOsl ppakiinoHnpoBaHusi OETKOB UCTIOIB3YIOT MPU UX BBIICTCHUH?
Kaxkue cBoiicTBa 6€1KOB MO3BOJISIOT UX (HPAKIIMOHUPOBATH?
Kakue conm 00bIYHO MCIONB3YIOT A7 ocakaeHus 6enkoB? [Touemy?
KaxkoBa mmociie 1oBaTeIbHOCTh dTAlIOB OYHUCTKHA OEIIKOB?
Kak MOKHO OUHCTUTB OEIKH OT HU3KOMOJIEKYIISIPHBIX COSMHEHUI?
[anite cpapauTensHyro xapakrepuctuky JJHK u PHK.
Kakue pu3mko-xuMudeckre MEeTOo Il UCIIONB3YIOT TSl BBIAEICHUS HYKIEHHOBBIX KUCIOT?
[lepeuncnure u oxapakTepusylTe OCHOBHBIE dTarbl Bbiienenus u ounuctku JJHK u PHK?
[Touemy HYKJI€MHOBBIE KUCIIOTHI U OEIKU BBIACISAIOT Ha XOJI0Y?
Kak o4ncTuTh HYKJIEMHOBBIE KHCIOTHI OT O€JIKa U APYTUX OPraHuYEeCKUX COeTUHEHUI?
Kak MOXHO IPOKOHTPOIMPOBATh cTeneHb YucToThl npenaparos JJHK u PHK?
Kakne meToasl ncnonb3yroT miid konrndectBeHHoro onpeaenenus [JHK u PHK?
Kakue npubopbl M METOABI MOXKHO HCIOJNB30BATh JUIS OIpPENEIICHUS COJEpKAHUS
HEOPraHUYECKUX KaTHOHOB?
B uem npenmyniecTBa U HEIOCTATKH Pa3HBIX BUJOB CBETOBOM MUKPOCKOIIUU?
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Kakue npuembl MO3BOJSIOT MUHUMH3UPOBATH MOSBICHHE apTe(dakTOB MPU CBETOBOM
MUKpOCKOINN?

B kakux ciay4asx >Q¢eKTUBHO HCIOIB30BaTh JIOMUHECHEHTHYIO M (hIyOpeclEeHTHYIO
MHUKPOCKOIIHIO?

Kakue Bo3MoxkHOCTH AaeT KOH(pOKaIbHAsI MUKPOCKOMHS?

Kakue npuembl TOArOTOBKK 00pa3LoB sl SJIEKTPOHHOW MUKPOCKONUU Bam n3BecTHbI?
Kakwue crnoco0pl KOHTPACTUPOBAHUSI UCIIOJIB3YIOT B ANIEKTPOHHON MUKPOCKOIHN?
KakoBbI BO3MOXHOCTU TPAHCMUCCUOHHOM M CKAaHUPYIOIIEH 3JIEKTPOHHOM MUKPOCKOTTHH?
Kakue meronpl B co4YeTaHMM C MHUKPOCKOIMEHW IO3BOJSIOT HM3Yy4aTh JIOKAJIM3ALUIO
BEIIIECTB, OT/IEIbHBIX PeaKUni, (epMEHTOB B KJIETKE U TKAHIX?

B yem cymnocTs MeTon0B xpomaTorpaduu?

Kto m300pen meTon xpomarorpapuu?

Mo>xHO 11 caenaTh BBIBOJ O MPHUPOJAE BEIIECTBA HA OCHOBAHUHU XpOMaTopaduuecKux
JTAHHBIX?

B uemM nmnpeumyiecTBa AMIOGHTHOW XxpoMmartorpaduu mepen (poHTambHOU H
BBITECHUTEIBHON?

Jatb ompeneneHue CIEAYIOLUX MOHSATUIN: a) BBICOTa XpoMaTorpaguyeckoro nuka; 0)
HMIMPUHA XPOMATOrpauIecKoro M1UKa; B) OOIINI yAepKUBaEeMbIi 00bEM.

Uro Takoe OTHOCHUTEIbHBIA YACPKUBAEMBIi OO0OBEM U OTHOCHUTEIHHOE BpEMs
yAep>KUBaHUS?

Yro Takoe MepTBBIi 00BeM KoNOHKHU? Kakue 00beMbl OH B ce0sl BKIItOYaeT?

[Touemy B XxpomaTorpaduyecKkyrd KOJOHKY BBOISAT OOBIYHO Majble KOJIHYECTBA
OnpeAesieMbIX COCTMHEHUM?

Kaxk u3meputs Rf? B kakoMm nHTepBasie 3HAYCHUI MOXKET U3MEHSThCs BennunHa Rf?

B yem npeumyiecTBa 1 HEJOCTATKU BOCXOSAIICH U HUCXOASIIEH XpoMaTorpapuu?

B 1eM ocoGeHHOCTH M TpenMyliecTBa TOHKOCIOWHOW XpoMaTorpadui B CPAaBHEHHH C
OyMaxHOI?

Kak BBINOJHAIOT KOJIMYECTBEHHBIM aHAJIU3 METOAOM pPaCIpENeINTEIbHON JKUIKOCTHOU
xpomatorpaduu Ha Oymare?

Kakne mnapamerpsl XpoMaTorpapuueckoro MUKa HCIONB3YIOT JUIsi KOJIHMYECTBEHHOTO
aHanmuza’?

Uro sBisieTcst Hanbosee BaXXHOW MPUUNHON pa3MbIBaHUs XpoMaTorpadudeckoro muka?
Kakas u3 Teopuii xpomatorpaduu JaeT OCHOBY JUIsi ONTUMH3ALIUU XpoMaTorpaduyeckoro
npoiiecca?

Kakue BennumHbI XapakTepusyroT 3QpGEeKTUBHOCTh XpoMaTorpadudyeckoit konoHku? Kak
€€ TIOBBICUTH?

Kak oneHuts 3(h(hekTuBHOCTH pazjeneHus B xpomarorpadun?

KakoBbl o0OsiacTu mnpuMEHEHHs, JOCTOMHCTBA M HEJOCTaTKM METOJOB Ta30BOM
xpomarorpadun?

HazoBure ciocoObl 1eTeKTUPOBAaHKS BELIECTB B Fa30BOM U )KMJIKOCTHON Xpomarorpaguu.
Kakyro mHpOpMaLnio MOXXHO MOJYYUTh M3 XPOMATOrpamMM IpPU HCIOJIb30BaHUM JIBYX
MOCJIEI0BATENbHO COETUHEHHBIX IE€TEKTOPOB?

Kakoili nerexkrop Bbl Obl BbIOpajM NpU aHalU3e OOBEKTOB OKpYXKaroIled cpeabl Ha
coJiepKaHue TIECTUITUIOB?

B uem cymHOCTh METOJIOB KOJMUYECTBEHHOTO aHANM3a: a) abCOMOTHON KaauOpoBKH; O)
BHYTpEHHE HOopMalin3aluuu (HOPMUPOBKH); B) BHYTPEHHETO cTaHAapTa’?

B kakux ciydasix B KOJMUECTBEHHOM XpOMAaTOrpauyeckoM aHallu3e U3MEPSIOT BBICOTY
nuKa? Iiomans nukKa?

KakoBa posns moaBH»KHOMN (ha3bl B Ta30BOH U *KUIKOCTHOM XpoMaTorpaduu?

[IpuBenute mnpuUMepbl HEMOABMXKHBIX (a3 B aJCOPOLMOHHOM BBICOKOI(PPEKTUBHOM
XKHUJIKOCTHOI Xpomartorpadum.

Urto Takoe rpaJueHTHOE JIIFOUPOBAHKIE B Ta30BOM U KUJIKOCTHOM XpomaTorpadun’?
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Yem oTauvaroTcss HOpMaJIbHO- U oOpareHHO-(a30BbIi BapruanT BOKX?

KakoBbl 005acTi NMpUMEHEHUs], TOCTOMHCTBA M HEAOCTAaTKU METOJOB aJCOPOLIMOHHOM
xpomarorpaduu?

Ha3zoBute Hambonee pacrnpoCTpaHEHHBIE PACTBOPHUTENHM M aJCOPOEHTHI B KHJIKOCTHOM
xpomarorpadumu.

Kakue HemonBmxHble (a3bl HCIOIB3YIOT B MOHHOM XpomaTtorpaduu i pa3aeieHHs
AQHMOHOB U KaTUOHOB?

Kakne mnoHoOOMEHHBIE CMOJIBI BAM U3BECTHBI?

B kakux ciy4asx MCIOJIb3YIOT HOHOOOMEHHUKH?

UYro Takoe renb-puiIbTpanus?

Kakue BemecTBa HCIOIB3YIOT B KAUECTBE HOCUTENEH Ui reb-puiabTpanuun?

Uro mpencrasnsier coboii cedanexc? Ilo kakoMy MPUHLIMIY pa3IHyYalOT pa3HbIe THIIBI
ceaekcoB?

KakoBsI cdepbl ncnoap30Banus reib-(GpuiabTpanumn?

Kakoil npyHIMI JIEKUT B OCHOBE pa3/ieJIeHUs] MOJIEKYJI IpU AieKTpodopese?

Kakue reim nucnosip3yroT ais 37ekTpodopes3a 6eKoB U HyKJIEHHOBBIX Kuciot? [Touemy?
Jlnis kakux Lesnel NpoBOJAT MpoLeaypy ekrpodopesa?

B yem 0coOeHHOCTH aHATMTUYECKOTO B MTPETIapaTUBHOTO AeKTpodopesa?

Kak 3aBUCHT OT HanpsDKEHMsI KAUeCTBO JIEKTPOPOPETUIECKOT0 pa3/iesieH sl BEeCTB?

B kakux cinyuasx menecoodpasHo ucnoib3oBatb SDS-3nexTpodopes?

Yro Takoe n303aeKTpodoKkycrupoBanue? B kakux ciiyyasx ero npuMeHsoT?

B kakux cimyyasix UCIOJIb3YIOT HO3EPH-, @ B KAKUX Cay3epH-TUOpUIn3anuo?

KakoB npuniun pabotsl ciekrpodoromerpa’?

Uro Takoe MOJISIPHBIN KOA(PGUIIMEHT SKCTUHKITUH?

Yro takoe ontuyeckas moTHOCTh? Kak ee usmepurs?

[TpuBeauTEe IPUMEPHI HCIIOIB30BAHUS CIEKTPOPOTOMETPUIECKUX METOIOB B OMOJIOTHH U
9KOJIOTUH.

Kak u mis gero mpumensior ¢uryopecueHTHble Kpacutenu? Kakue QmyopecrieHTHBIC
KpacuTeNIy BaM U3BECTHBI?

Kakwue Buibl neHTpuyrupoBaHHs UCTIONB3YIOT ISl BBIACTICHUS KJIETOYHBIX CTPYKTYp?
Kakue BemecTBa MCHONB3YIOT AJIS CO3JaHMS I'paJMEHTa IUIOTHOCTH B LEHTPU(YKHBIX
npobupkax?

Yro Takoe KOAPPHUIHUEHT ceAUMEHTAUN?

Urto o3nauatot enunuiibl Ceendepra?

B yeM oTiMuus aHaNUTHYECKOTO U MPENapaTUBHOIO EHTPUPYTUPOBaHUS?

Kakwne dakTops! BIUAIOT HA CEAUMEHTALINIO CTPYKTYP U MaKpOMOJIEKYIT?

Kak onpenenauTts IIIOTHOCTh U MAcCy CTPYKTYP U MOJIEKYJ IPH LEHTPUPYTrUpOBaHUN?
UeM ompenensrorcss OCOOCHHOCTH HWCIIONIB30BAHMS YIJIOBOTO POTOpA HIJIM POTOpa C
MOJBECHBIMH CTaKaHaMu?

Mosxer 1M UCHOJIb30BaHME NPUOOPOB 00ECIEeUUTh OOBEKTUBHOCTb pE3YJIbTaTOB
UCCIIEI0BaHMsI OMOJIOTMYECKHX 0OBEKTOB?

KakoBbI HCTOYHUKH TOTPEITHOCTH TIPHU padoTe ¢ mpudopamu?

Kakue cymiecTBytoT METOABI MOATOTOBKU 00Pa3LOB K K XUMHUECKOMY aHaIU3Yy?

Kakne ycnoBuss HeoOXomamMmMo coONIOaTh TPU  yMAapUBaHUM PACTBOPOB  PAa3HBIX
opraHuueckux coequHeHui? [ouemy?

B kakux ciayyasx ucnoyib3yroT nuanu3? KakoBsl yCIIOBHsS €T0 POBEACHUA?

Kakue npeumymiectBa naeT JUOQHUIbHAs CYIIKa B CPaBHEHUH C BBICYIIMBAaHHEM B
CYIIWJIBbHBIX IIKadax?

Kakue skcTpareHTsl HCTIONB3YIOT [T U3BJICUEHHUS] OPraHMYECKUX BEIIECTB U3 00pa3oB?
JaiiTe onpeenieHIe MOHATHSIM «pa3JIeIeHUe», KKOHIICHTPUPOBAHUEY, BBIJICIICHUEY.
Kakoii mapameTp ucrnosnb3yercst Ui OleHKH 3 (HEKTUBHOCTH KOHIIEHTPUPOBAHUS?

. JlaliTe onpeneneHne MOHATHIO «K0d()OUIIMEHT pa3IeIeHUsD.



100. JlaliTe ompejeneHure TMOHSATHUIO CTENEHb W3BJIeUYeHHSA. Kakum 00pa3oMm cTereHb
U3BJICUCHHSI CBA3aHA C KO UIIMEHTOM pacipeaeneHus ?

101. Kak ycrpoen pH-merp? Kakue TuIBI 3JI€KTPOJIOB MCIONB3YIOT ISl WU3MEPEHUS
KHCJIOTHOCTH Cpefibl?

102. B yem gocTOMHCTBA M HEOCTATKH HCIOJIb30BAaHUS MHAWKATOPHON Oymaru mpu
u3Mmepenuu pH?

103. UYTto Takoe CEeICKTUBHBIC AIEKTPOIbI?

104. Kakue TUIbl CeeKTUBHBIX AJIEKTPOOB BaM U3BECTHBI? J1JIs 4Eero ux UCMoab3yroT?

105. AKTHUBHOCTB KaKuX ()€PMEHTOB MOYKHO OIPEILISIThH JICKTPOMETPUICCKHU ?

106. Mouemy C mmpoko wuCIONBE3yIOT B OHOXMMHYECKMX M 9KOJOTHYECKHX
HUCCIENOBaHUIX?

107. Kakue Mepbl NHpeaocTOpPOKHOCTH HEOOXOAMMO NpEANpPUHUMATh, padoTas C

paairnOaKTUBHBIMHU n30TonaMu’?

Jlemoncmpayuonnsiii 6apuanm mecma Nel

1. Metoa pa3nenenusi MOJIEKYJl, OCHOBAaHHBIH Ha MHOTOKPAaTHOM IOBTOPEHHUHU aKTOB COPOIMU U
JecopOLMH BEIIeCcTBa MPH NMEPEMEIICHUH ero B MOTOKE MOJBUKHON (a3bl B0 HEMOABUKHOTO
copOeHTa Ha3bIBACTCS:

a) anektpodopes; 0) xpomarorpadusi; B) abcopOIus; T) yabTpadUIbTpaus.

2. Cpenu mepevMCICHHBIX BHJIOB Xpomarorpaduu BBIOEPH Te, KiaccH(UKAUsS KOTOPBIX
OCHOBaHa Ha MEXaHU3MaXx pa3JieJICHHsI BEIIECTB.

a) KHUJIKOCTHast; 0) KOJIOHOUHAs; B) OyMakHas; T) apuHHAs.

Llemoncmpayuonnwviii eapuanm mecma Ne2
1. BriGepure TUI nepexonia, COOTBETCTBYIOIIMM MOIJIOMIEHUIO MOJIEKYJION 3JIEKTPOMArHUTHBIX
BOJIH BUJIUMOM 00JIaCTH CIIEKTpa:
a) sAepHBIA; 0) MEXITY OCHOBHBIM COCTOSIHUEM M JIOOBIM KOJeOaTeIbHBIM YPOBHEM IE€PBOTO
BO30Y)XJICHHOTO COCTOSIHMS; B) BpAIATENbHBIM; T) MEXIy KoJeOaTelbHBIMU YPOBHSIMH B
IpeJienax OJHOrO 3JIEKTPOHHOTO YPOBHSI.
2. Boibepure THUN mepexona, COOTBETCTBYIOIIMM IOTJIOLICHUIO MOJIEKYJION HH(pPaKpacHOro
U3ITyYEHUS:
a) sfepHbIi; 0) MEXAY OCHOBHBIM COCTOSIHUEM M JHOOBIM KojeOaTeIbHBIM YPOBHEM IE€PBOTO
BO30Y>KJIEHHOIO COCTOSIHMSI; B) BpallaTeNbHBIM; I') MEXIy KoieOaTeJbHbIMU YPOBHSMHU B
IIpeJIeax OJHOTO JIEKTPOHHOTO YPOBHSI.

ﬂeMOHCWlpaquHHbZIZ eapuann cunmyayuoOHHbIX U pacyemHnblx 3a0ay

Tema «PU3UKO-XUMUYECKAS XaPAKTEPUCTHKA MAKPOMOJICKYII»
PaccunraiiTe 3Ha4eHHS U309IEKTPUUYECKUX TOUEK OJIMTONENTHIA 10 U3BECTHRIM 3HauUeHusIM pK
Tema «MeToabl HETTOCPEACTBEHHOTO HAOIIOACHUS»
Bo ckonbko pa3z U3MEHHTCS TIyOMHA PE3KO M300pa)KaeMoro MPOCTPAHCTBA B MUKPOCKOIIE MPHU
cmene oobekTuBa 8x0,2 Ha 60x0,85? Okymsap ¢ yBenudeHueM 15X ocTaeTcs MOCTOSTHHBIM.
Tema «Xpomatorpadusi»
Monekyna ¢epMeHTa JUCCOIMUPYET HA YEThIPE HIACHTHYHBIX CYOBEAMHUIIBI U HEOOXOIUMO
NPOBEPUTh  WHAUBUAYyaldbHYIO  (EpMEHTATHBHYIO  aKTUBHOCTh  cyObemuHuil.  Kakyro
XpOMaTOrpapUIECKyr0 CUCTEMY CIIEYET BBIOpATh, YTOOBI OTACIUTh MOHOMEPHI OT TeTpamepa?
Tema «3aexTpodopes»
Bupyc comepxut 256 6enkoB, 64 U3 KOTOPBIX UMEIOT MOJEeKyisipHyto maccy 1800 [la, a 192 —
26000. Ecniu BUpyc pa3pymuTh U mpoananu3uposats metoaoM JICH-anekTpodopesa, To, CKOIBKO
30H Ha J3JIeKTpodoperpaMMe MOXKHO OXKHJIaTh, KaKOBBI OyIyT OTHOCHUTEIBHBIC PACCTOSTHUS
MUTPALIMU U OTHOCUTENbHBIE MJI0IIA U 30H?
Tema «CeKTpOCKOMUYECKHE METOIBI
[Tornomenue pacTBopa, COAEPKAILIETO BELUIECTBO C MOJIEKYJISIPHBIM BecoM 423 B KOHLIEHTpaluu
32 mxr/mn cocraBuser 0,27 mpu 540 HM B OJHOCAaHTUMETPOBOH kioBere. Uemy paBeH




kod(ddurmenT MomspHOro morameHus npu 540 HM, e€cnM AOMYCTUTh, 4YTO 3akoH bepa
cobmromaercs?

Tema «lleaTpudyruposanme»

Kakoe nenTpobexHoe yckopeHue JObKHA UMETh LIeHTpU]yTa, 4ToObI BEI3BAaTh OCEIaHUE YaCTHUI]
pazuycoM I = 5-10°8 M 1 mmotHOCTRIO p = 3-10° Kr/M° B Ccpene ¢ mIoTHOCTBIO po=1-10° kr/M° U
BA3KOCTBIO 7 = 1-107 ITa-c mpu T = 300 K?

Tema «IIpoune d)I/IBI/IKO'XI/IMI/ILIeCKI/IC METOJbI aHAJINU3a»

BuIuucInTe 37I€KTPOAHBIN MOTEHIUAT MEAHOTO DIEKTPOA, OIYIIEHHOIO B PACTBOP COJIM MEMU C
koHuenTparueii Cu?* paBuoit 0,1 Mons/11; E°cu®*/cue = 0,34 B.
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Ouyenounvle cpedcmea 01 RPOMEHCYMOUHOU ammecmayuu

Ilpumepnbwiii nepeuensb 60npocos K 3auemy
Ou3nKo-xuMuyeckue Metobl. O01as XapakTepucTUKa, MPUHIIUIIBI KI1acCU(DUKAIIIH.
XapakTepucTUKa MaKpOMOJEKYJ: nojaunenTuanble nenu. Csi3u, 00YyCIOBIMBAIOLIME
B3aMMOJICIICTBIE aMUHOKHCIIOT B Oenkax. PU3NKO-XUMUYECKOM CBOIICTBA aMUHOKHCIIOT U
OENKOoB.
KoMIoOHEHThI HyKJIEMHOBBIX KUCIOT. CBS3U, BO3HUKAIOLIUE B MOJUHYKJICOTHIHON LIEH.
JluneliHple W UMKIMYECKHME NOJUHYKIeoTHAHble uenu. [ukinbr Xepmu. Puzuko-
XUMHUYECKHE CBOICTBA HYKJIEMHOBBIX KHCIIOT.
[ToHsTHsi HATUBHON M JI€HATYPUPOBAHHOW CTPYKTYpHl Ouomnonumepa. [leTepreHtsl.
Penarypanus, nucconuanus u peaccouuanusi. ' MOpuaHbIe MOJIEKYJIbI.
Onektpodope3.  CKOpocTb  JOBMKEHHS  YacTULBI B DJIGKTPUYECKOM  TIOJE.
Onekrpodopernyeckas moIBHKHOCTD.
Buner snextpodopesa. Dnextpodope3 ¢ MOABIKHOM TIpaHHULIEd U HENPEPHIBHBIM
anexTpodopes.
Bungr anextpodopesa. 3oHanbHbIN 31eKTpodopes.
['enb-amexktpodopes. XapakTepucTHKa arapo3HOro reis.  SIBIeHHe »HIOCMOca B
arapo3HOM rere.
Xapakrepuctuka nonuakpuwiamugHoro rens (ITAAD).  ®akropsl, yiydiiaroume
pazpemienue snekrpodopesa. DakTopsl, BIusdOMKe Ha nonuMmepusanuio [TAAT .
OnekTpodope3 HYKIEHHOBBIX KHUCJIOT. XapaKTepPUCTUKU HYKJIECHHOBBIX KHCIOT,
00yCJI0BIMBAIOIINE OCOOCHHOCTH UX 3JIEKTpoopesa.
Hu3KOBONMBTHBINT U BBICOKOBOJBTHBIM Telb-3JIEKTPO(OpPEe3 HYKICHMHOBBIX KHCIIOT.
OnexkTpodope3 B JeHATypUpPYIOIIMX Trensx. MapkepHble Mosekynsl. Jluaupyrommue
KpacHUTelH.
Onekrpodopes 6enkoB. JJCH-anekrpodopes. Auck-snexrpodopes B ITAAT.
JIByMepHBIii renb-anekTpodopes. M3oanekrpuueckast pokycupoBka.
Kanunnspuslii anexktpogopes.
[enTpudyruposanue. OCHOBBI TEOPUU CKOPOCTU ceauMeHTauuu. CenrMEeHTalMOHHOE
paBHOBECHE.
AHanuThueckue W rnpenapaTuBHble HeHTpUdyru. OCHOBHbIE IMpaBWiia CEAMMEHTAIUU.
Koadduuunent ceaumenTanuu.
CxkopocTtHoe neHTpudyrupopanue. @akTopsl, BIUSIONINE HA CKOPOCTh CEAMMEHTALINU.
30HanbHOE ULEHTPUPYTHpOBaHKWE. 3aBUCUMOCTh CEIUMEHTAIlMH OT KOHIIEHTPAIUH.
Cranmaptabie K03 (UIUEHTHI CEANMEHTAIUH.
OnTHyeckyre CUCTEMBI, UCIOIb3YEMbIE Ul ONPENEIEHUS KOHIEHTPALlMU KOMIIOHEHTOB B
neHTpudyrax.
Cenumentanus JJHK B menoyHoM rpaguente caxaposbl. M3mepeHne MOJIEKYISIpHOM
Macchl METOJIOM CEIMMEHTAllMOHHOTO paBHOBecus. [lpumepsl HCMONb30BaHUS
CKOPOCTHOM U 30HAJIBHOM CETUMEHTALINH.
Xpomarorpagusi. Teopuss  xpomarorpaduueckoro  mpouecca. Kiaccuduxarms
Xpomarorpauyeckiux MeTo/10B.
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Pacnipenenurenbras xpomartorpadus: MPUHIUA METOAa U KO3(PDHUIIUESHT pacpeieICHUsI.
AncopOrronHas xpomarorpadus. BeicokoahdhexkTuBHas )XUIKOCTHAS XpoMaTorpadus.
HNonooOMenHas xpomarorpadus.

Addunnas xpomarorpadus. Jluranasl, ucrnoibzyemble B ahGuHHON XpoMaTorpapu.
['enp-nponukaromas xpomarorpadus. OnpeaeneHue MOJIEKYIIPHONH Macchl Oelka.
Xpomarorpamma. XapaKTEpUCTHKH XpoMaTorpaguueckux NUKOB. KadecTBeHHBIH U
KOJIMUECTBEHHBIN aHAINU3 B KOJJOHOYHON Xpomartorpaduu.

OnTtumuzanusi ycuoBHi (QpaKIMOHHPOBAHUS B XPOMATOTPAPHUECKOM 3KCIIEPHUMEHTE.
Xpomarorpadus makpomosekysi. [IpuHiunuansHas cxema XHIKOCTHOTO XpoMaTorpada.
["azo-xkuakocTHas Xpomarorpadus. YCTpoOHCTBO ra3zoBoro xpomarorpada. OO6macthb
MPUMEHEHHUS.

[Tnanapuas xpoMartorpadus: pacupeaenureabHas OymaxkHas xpomarorpadus. [IpuHun
paznenenus. KauecTBeHHBI 1 KOJMYECTBEHHBIN aHAIH3.

Tonkocnoiinas xpomarorpadus. KadecTBeHHBIN 1 KOTUYECTBEHHBIN aHATIN3.
OnTuueckast Mukpockonus. [IpuHiun meroaa u ero MoauuKaluu.

dyopecreHTHas MEKpOcKomus. [I[puHINI 1 0COOEHHOCTH METOa.

@DakTOpHhl, ONPEACTAIONINEe PAa3PELIAONIYI0 CIIOCOOHOCTh ONTHYECKON CHEKTPOCKOIUU.
Aneprypa.

DNeKTpOHHas CKaHupYyroas MUKpockonus. [Ipuniun metoga, 061acTb NpUMEHEHHUS.
DJNEeKTpOHHas TPAHCMUCCUHHAs MUKpockonus. [Ipunnun metona.

TexHUKa MOATOTOBKH MPEMapaTOB JJIsl MUKPOCKOITHH.

CrnekTtpockonuueckue MeToibl. lloriomeHne M HCIyCKaHHE H3JyYeHUs BEIECTBOM.
DHepreTuyeckue YpoBHU MOJIEKYN U aTOMOB. BUIbI crieKTpoCKoMuu.

AOGcopOumonHas ciekTpockonus. 3akoH JlamOepra-bapa.

CrnekTpocokornusi B ynbTpaduoieToBON U BUAUMON oOnactsax. [IpuMenenue B 6uonoruu.
[TpuHIMIIIATRHAS cXeMa CTIEKTpodoTOMETpa U (POTOKOIOPUMETPA.

KonebatenbHble criekTpel: nH(ppakpacHoe noronienue. [lpuMenenne B OUOIOrHUECKUX
UCCJIEIOBAHUSIX.

ATOMHO-21cOpOLIMOHHAS CTIEKTPOCKOTIHSL.

MemOpaHHasi GUIBTpALUS U JHATIH3.

Metonbl mpoOONOATrOTOBKM OMOJIOTMYECKOTO MaTepuana: (UKcalus, BbICYIIMBaHHE,
TOMOT€HU3aIHS.

Metonbl 1poOOMOATOTOBKM OHOJOIMYECKOrO MaTepualia: OCaXKACHHE BEUIeCTB U
KOHIIEHTPUPOBAHNE PACTBOPOB.

pH-merpus. [Ipuniune! usmepenus u ycrpouctso pH-merpa.

[ToTeHIOMETpHUYECKHE METOIbI ONIPEAETICHUS COAEPKAHUS MUHEPAIbHBIX BEILIECTB.
[TpuMeHeHne painOaKTUBHBIX METOK B OMOJIOTMUYECKUX UCCIIEJOBAHUAX. XapaKTepUCTUKA
«MEUYEHBIX» aTOMOB.

PaspaboTuuk;,

.;ﬂ/}[l - noneHT Muxaitnenko B.JL.

T

~ (mommucs)

IIporpamma cocraBneHa B cooTBeTcTBUU ¢ TpeboBaHusiMu ®I'OC BO no HampaBieHuio
06.03.01 buosorus.

[Iporpamma paccMoTpeHa Ha 3acefaHud Kadeapbl (U3MKO-XMMUYECKOH OHOJIOrHH,
ononmxkeHepun u ononHpopmatrku 19.03.2025 r. mporoxon Ne 12.

3aB. kadenpoi, 1.6.1., mpodeccop B.II. Canorapopa @;_Lﬁ

Hacrosimmass mporpamma He MO:KeT ObITh BOCIPOM3BelleHA HU B Kakoil ¢opme 0e3

NpeIBapUTeIbHOr0 MMCHbMEHHOI0 paspemeHust kageapbi-pa3padoTynka NporpaMmsl.



