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|.lean u 3apaun AMCHUIIJINHDI:

Heab: M3yunTh OCHOBBI TEOPUU U MPAKTHKU (PUIUKO-XMMUYECKOTO aHaIM3a BEIECTB,
OCHOBHBIX JKCIIEPUMEHTAILHBIX 3aKOHOMEPHOCTEH, JEeKallMX B OCHOBE (PH3UKO-
XUMHYECKHX METOOB UCCIEIOBAHUS, UX CBSI3U C COBPEMEHHBIMH TEXHOJIOTHSIMHU, a TAKKE
dbopMUpOBaHHE Yy  CTYJISHTOB  KOMIIETCHIMM,  IO3BOJISIFOIIMX  OCYIICCTBISATH
9KCIIEPUMEHTAIILHOE UCCIIEIOBAaHNE CBOMCTB MOJIEKYJIAPHBIX OMOJIOTMYECKUX CHCTEM.
3amaun:

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

e chopmynrpoBaTH OCHOBHBIC 3371291 (PU3HKO-XMMHUYECKOT0 aHAIIN3a, YCTAHOBUTH 00JIACTh
Y TPaHUIIbl IPUMEHUMOCTH Pa3IMYHbIX METOIOB B OMOJIOTUH;

® pPaccMOTPETh OCHOBHBIE TPUEMBI U METO/IbI IKCIIEPUMEHTAIBHOTO UCCIIE0OBAHUS (PU3HUKO-
XUMHUYECKHX CBOHCTB OHOJIOTUYECKUX CHCTEM, WCIIOJIb30BAHUE OSTUX METOJOB B
COBPEMEHHBIX TEXHOJIOTHSAX;

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

e 00YyYHTHh OCHOBAM ITOCTAHOBKH 3KCIICPUMEHTA ¥ 00paOOTKH MaTEPHAIIOB HCCIICIOBAHUS;

® O03HAKOMHTH C OCOOCHHOCTSIMH aHAJIHM3a PeaTbHBIX O0BEKTOB OKPYXKAIOMICH CPE/IbI.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yueonas mucnumumaa b1.B.13 «®usuko-xuMuyeckue METOAbI B 9KOJIOTHNAY OTHOCUTCS
K YacCTH Mporpammbl, GopMHUpPyEeMOil yuacTHUKaMU 00pa3oBaTeNbHbIX OTHOIICHU. 3y4yaercs Ha
3 Kypce, B 5 cemecTpe.

2.2. JIns u3y4yeHus JaHHOU y4eOHOM JUCIMUILTUHBI HEOOXOMMbI 3HAHHSI, yMEHUS 1 HABBIKH,

dbopMupyeMBbIe MPEIIECTBYIOIMMHU TUCHUILTHHAMU Y4eOHBIX TTporpamMm OakanaBpuara «OO0mmas
Ounonorusy, «AHaTUTHYECKas FeOMEeTpHUs U BbIcias anredpay, «O0mmas xumusy, «Oprannyeckas
xumusy, «O0mas Gusnkay, «AHanuTHYECKas, QU3HYSCKas U KOJUIOUTHAS XUMHUSD», «OCHOBBI
Oouoxumun ananrtanuit». CTyIEHT, NPUCTYMAIOMUNA K H3YYEHUIO TUCHUIUIUHBI «Dusmko-
XUMHUYECKHE METO/bI B IKOJIOTUN», JOJIKEH 3HATh OCHOBHBIC (PU3UYECKHE U XUMUUECKHE TEOPHH,
3aKOHBI U TPUHIIUIIBI: CBOMCTBA PACTBOPOB; OCHOBHBIE TUIIBI XUMHUUECKUX PABHOBECUI; CTPOECHUE
1 (PU3UKO-XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX COSTMHEHHI; OCHOBBI TEOPUU
ANEKTPUYECTBA;  XApPAaKTEPUCTUKH  AJIEKTPOMATHUTHOIO  M3IYYEHHUs;  B3aUMOJEHCTBUE
AIIEKTPOMATHUTHOTO U3ITyUYEHHUSI C BEIIECTBOM; OCHOBHBIC MOHSATHS ONTHUKU; €TUHULIBI H3MEPEHUS
(bu3NYECKUX BETUYHH U UX PA3MEPHOCTH.
2.3. [lepeuens mocaeyIONTUX YISOHBIX TUCITUTUIAH, I KOTOPBIX HEOOXOAMMBI 3HAHUS, YMCHUS
U HaBbIKH, (opmupyemble OaHHOW y4eOHON JUCHUIUIMHOW: TeXHOTeHHbIE CHCTEMBl U
HKOJIOTMYECKUN PUCK, DKOOMOTEXHOJIOTHUS, DKCIIEPTHU3a MULIEBBIX MPOYKTOB U OHOJIOrHYECKOT0
CeIpbsi, bompmioi mpakTukym mo mnpodummo, buoxummueckas skonorus, MeToAbl OIEHKU
(YHKIIMOHATBLHOTO COCTOSIHUSI OpraHW3Ma uejoBeKa, Paauoskosiornueckas dKCIEepTH3a,
HopMupoBanue u CHW)XXEHHE 3arps3HEHHs] OKpykawolel cpensl, [Ipakthka mo mpoduiio
npodecCHOHANIBHON AesiTenbHOCTH, [IpeaumioMuas npakTuka.

I1l. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA IUCIHUIIJIMHBI
[Ipouiecc ocBoeHUS MUCHUIUIMHBI HampaBieH Ha (GOPMUPOBAHHE KOMIETEHIIMA B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxarotoBku 05.03.06
«DKOJIOTHSI U TIPUPOIONIOTB30BaHUEY, TPODUITE «IKOIOTHYECKAs IKCIIEPTU3AN:
[1K-3: CnocobeH BBIOMpaTh M HCIOIB30BaTh METOJBI JKOJOTHYSCKUX HCCIICAOBAHUM,
COOTBETCTBYIOLIEE obopymoBaHue, MIPOrpamMMHOE obOecrieueHue JUIS peLeHust
HCCIICIOBATEIbCKUX 3a1ad.



IlepeyeHb MJIaHMPYeMbIX Pe3yJIbTATOB 00y4YeHHs MO JUCHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTEeHIIU

Komnerenuus Nuaukaropsl Pe3yabTarnl 00yyeHus
KOMIIeTeHIIMii

[1K-3: Cnocoben | MJIK nk-3.1 T'oToBuT SJIEMEHTEI JIOKYMEHTAIlUH,

BBHIOMPATHh U UCTIOJB30BATH | 3HAMb: MPOEKTHl TUIAHOB M MPOrpPaMM OTAEIbHBIX

METOJIbl  DKOJIOTUYECKHUX | DJIEMEHThl JOKyMeHTanuu, | 3TanoB HUP;

HCCIICAOBAHUM, MIPOEKTHI IIAHOB U | 3HaCT OCHOBHEIC THIIBI KCIICIUIIMOHHOTO U

COOTBETCTBYIOIIEE MporpamMmm OTJICTLHBIX | JIA0OPATOPHOTO obopynoBaHus,

o0opyioBaHue, stannoB HUP; 0COOCHHOCTH BBEIOPAHHOTO o0BeKTa

MPOrpaMMHOE poeCCUOHAIBHON JIESITEIIBHOCTH, YCIOBHS

obecrieueHue s pereHus €ro cojepkaHusi U pabOThl C HUM C YYETOM

HCCIICIOBATEIbCKUX 3a1a4. TpeOOBaHUN HOPM O€30MACHOCTH TPyAa
HJIK k32 BriOupaeT TeXxHMUECKHE CPEICTBA U METOIbI
Ymemos: (3 Habopa WMEIOIIUXCS) Ui peuIeHUS
BBIOUpATh TEXHUYECKHE | MOCTaBIeHHLIX 3agad HUP;

cpenctBa W MeTonabl (U3
Habopa WMEIONIMXCS) IS

YmMmeer AHAJIM3UPOBATH n KpPUTHYCCKH
OLICHUBATb PAa3BUTUC HAYYHBIX Hﬂeﬁ, Ha

pelIeHNs  IIOCTaBJICHHBIX | OCHOBE HMEIOIIUXCSI PECYPCOB COCTABUTH
3amaud HUP IJJaH pelIeHUs IIOCTABJICHHOW 3aJayH,
BbIOpATh U MOJU(PHUIMPOBATH METOAUYECKHE
IPUEMBI
UK k33 Bnaneer HaBBIKAMU HUCIIOJIL30BaHUS
Baaoemy: HaBBIKAMH | COBPEMEHHOT'0 00OpYIOBaHUS B IOJIEBBIX U
HCII0JIB30BAHHUS 71a00paTOPHBIX YCIOBUSX, CIIOCOOHOCTBIO
COBPEMEHHOTO rpaMOTHO  00OCHOBaTh  MOCTaBJIEHHbIE
00OpyJIOBaHUS B TOJIEBBIX | 337a4l ¥ OLIEHUTb JIOCTOBEPHOCTh U
u 71a00paTOPHBIX | 3HAYMMOCTh ~ IOJYYEHHBIX  PE3yJIbTaTOB,
YCIOBHAX, CHOCOOHOCTBIO | IPEACTAaBUTh UX B IIMPOKOH ayJUTOpUU U
IrpaMOTHO 000CHOBATh | BECTU JAUCKYCCHIO.

[IOCTABJICHHBIE 3aJaud U
OLICHUThH JIOCTOBEPHOCTH U
3HAYUMOCTH ITOJIYYE€HHBIX
pe3yJIbTaTOB, MPEJCTABUTD
UX B IIMPOKOW ayIUTOpUHU
1 BECTH JIUCKYCCHIO.




IV.COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHbI

O0BeM TUCHHUILINHBI cocTaBJgeT 3 3a4eTHRIX exuHunbl, 108 yacos
W3 Hux peanusyercs ¢ UCIOIb30BAHUEM 3JIEKTPOHHOTO O0YUYEHHS M TUCTAaHIIMOHHBIX 00pa30BaTeabHbIX TEXHOJIOTUM 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 MIPAKTUIECKYIO MTOJTOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o g NPOMEKYTOYHOMI
5 g, 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
XUMHUYECKMX METOJIOB aHaIN3a. 5 11 2 0/3 6 BOIPOCKHI U 331241
2 KouTtposbHbie
OU3NKO-XUMHUYECKasT XapaKTEPUCTHKA
5 12 2 0/4 6 BOIIPOCHI U 3a/la4n
MaKpPOMOJIEKYI.
3 MeTo/1bI HeTIOCPEICTBEHHOTO HAOIIIOICHUS Kowurp. Bomp. 1
3aJa4u, 3aliuTa
5| 12 2 0/4 6 Aai, satt
OTUCTA, IMPE3CHTALIA
JOKJI1aaa




Xpomarorpadus

0/8

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

Dnexrpodopes

or7

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

CHCKT];)OCKOHI/ILIGCKI/IC METOJbI

0/4

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

Lentpudyruponanue

0/2

Kourtp. Bomp. u
3a1a4u, 3aluTa
oTyeTa

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

0/4

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-UCTOYHUKAMHU

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 6 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 6 oTYeTa, HACTOAICH
npeseHtanus  |[IPOrPaMMBbl
JOKJana
Pabora c nmureparypoit 1 HHTepHET-HCTOYHUKAMHA Kontp. Bomp. u
Xpomarorpadus -
pomatorpad 3a7a4u, 3aluTa Paszien § a-r
5 7-10 6 oryera, HaCTOAMICH
Mpe3eHTalus HpOrpamMmal
JIOKJIaia
PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Kontp. BOmp. M
Omnexrpogopes 3amaum, 3ammtalPasmen 5 a-r
5 11-13 6 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 7 OTYeTa, HacTOSIIEN
MPe3CHTAIINS POTPAMMBI
JIOKJIaia
[enTpudyruposanie Pabota c nuTepaTypoil 1 HHTEPHET-UCTOYHHUKAMHU Konrp. BOmp. n
TPHEYTHp 3amaun, 3ammralPazmen 5 a-r
5 16,17 6 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 6 3aa9K HACTOSIIEN

aHanusa IIPOTPaMMBbI

OO0t 00beM CaMOCTOSTEIIBHONW PabOTHI MO qucIUIUInHE (dac) — 49




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
OTJIE/IbHBIX KOMIIOHEHTOB.

Tema 3. MeToabl HeNoOCPeACTBEHHOI0 HAOIIOAeHUS

Ontuueckass MHKpockonus. OCHOBBI TEOpPUHM MHUKPOCKONMU. TemHomosbHas, (a3oBo-
KOHTpacTHasi, WHTep(EpEeHIIMOHHAs, MOJAPU3AMOHHAs MHUKPOCKONHs. JIIoMUHECIeHTHass |
dayopecuenTHas Mukpockonus. KondokanbHas MUKpOCKOIHS.

OnekTpoHHass MUKpockonus. [IpuHIMN nAelcTBUS 3IEKTpOHHOro MHKpockomna. Iloaroroska
oOpa3uoB. KonrpactupoBanue. TpaHCMUCCHOHHAs M CKaHHpYOLash MUKPOCKOMMs. 30HO0Bas
MUKpOCKOTHSA. BO3MOKHOCTH pa3HbIX BUIOB MUKPOCKONHUU U cepbl ux npumeHenus. Lluto- u
TUCTOXUMHMUYECKHE MUKPOCKOIIMYECKHUE HccienoBanusd. MccnenoBanue noKanu3aluy BEIIECTB B
KJIeTKE. MUKPOCKOIIMYECKHUE MOIXO0/IbI B U3YYEHUH CTPYKTYPHOU OPraHU3alMU KIIETOK U TKaHEH.

Tema 4. XpomaTtorpapus

Uctopust pa3Butus xpomartorpaduu. Kiaccupukauus xpomatorpaduueckux. Dusnko-
XMMHUYECKHE OCHOBBI XpoMaTorpapuueckoro mporecca. Teopusi TEOPEeTHUECKUX TapesoK |
KMHEeTHYecKkass Teopuss xpomatorpadpuu. @DaxkTophl, BIMSIONIME HA CEJIEKTUBHOCTb U
3 PEKTUBHOCTH pa3/ieneHus. XpoMaTorpapuueckuil MUK 1 ero XxapakTepucTuku. Bpems u oobem
ynepxxuBanus. KoadduureHnTsl ynepxkuBaHus, €MKOCTH, CEJIEKTHMBHOCTU. AHAJINU3 U METOJbI
pacuera xpoMarorpamm. KauecTBeHHBIN 1 KOJIMYECTBEHHBINA aHAJIN3. MeTo HOpMUPOBKHU, METOJ
BHEIIHET0 CTaHJapTa U METO/ BHYTPEHHEIO CTaH1apTa.

["azoBas xpomarorpadus. Knaccupukanus meronoB razoBoit xpomatorpaduu. HemoasuxHsie
¢a3bl, ciocoObl X Moy4YeHus U noArotoBku. Kiaccudukamus HocuTene B ra30KUAKOCTHOM
xpomarorpaduu. XapaKTepUCTUKH HEMOABIKHBIX KHIKUX (a3. OcoOeHHOCTH Tra3oBBIX
xpomarorpado. CriocoObl BBEACHUS KUAKUX U Ta30BbIX MPo0. [leTekTopsl, 001me TpeOoBaHUs
¥ OCHOBHbIE XapakTepucTHKH. CrIocoObl KOHLIEHTPUPOBAHHUS MUKPOIIpUMECEH U3 BO3yXa, BOJ U
MOYB.

XKunkoctHas xpomarorpadus. OcobGeHHOCTH U KiIaccUUKAIMs pa3HOBUIHOCTEH MeToja.
[TpuHuunuanbHas cxema KUAKOCTHOTO xpomatorpada. IlpuHIMIBI JOeTEeKTUpOBaHUS B
XKHUJIKOCTHOH Xxpomatorpaduu. @oToMeTpudeckuid, (ayopeclieHTHbIH, pehpakTOMETpUIECKUN U



JJIEKTPOXMMHUYECKHE JAeTeKTophl. PacmpenenurtensHas xpomarorpadus. CymiHOCTb MeToja.
HenonswxHaeie ¢a3pl: IMMOOMIM30BaHHBIC KUAKOCTH M XMMUYECKH 3aKpeTJICHHbIE O0paIlleHHbIE
U HopMasbHble (a3bl. [loaBrrkHbIE (a3bl, MOUpYyIOLIas cuila MOABMKHON ¢a3bl. [Ipumenenne
pacIpenenTeNIbHOM KUIKOCTHOM Xpomarorpaduu npy aHaau3e 00beKTOB OKPYKAIOMIEH CpeIbl.
AncopOnMoOHHasT KXUIKOCTHAsE Xpomarorpadusi - HopMmaiibHO-(a3oBas (HDX) u obOpamienHo-
¢azosas (ODX). Monnas xpomarorpadus. HemoasmwxkHabie assl, TpeOOBaHUS, IPEIBIBIIEMBIC K
HuM. Knaccudpukanuss nMoHOOOMeHHUKOB.  CelleKTUBHOCTh  HMOHHOTO  oOMeHa. ['enb-
xpomarorpadus. MorxekymnspHas skckimo3us. [Ipumenenue renp-xpomatorpadun. bymaxknas u
TOHKOCJIOMHAs  pacnpeienuTenbHas  Xpomartorpagus. Bo3moxHOCTH, NpeuMyILecTBa,
HenoctaTku. Hanecenue npoOs!I 1 nosrydyeHune xpomarorpamm. KauecTBeHHBIN U KOJTHMYECTBEHHBIN
a”Hanmu3. Koadounuent yaepxuanus U KodpPUUUEHT eMKocTH. IIpruMeHeHne TOHKOCIOWHON
xpomaTorpadum.

Tema 5. daexkrpodopes

Teopust anmekrpodopesa. Buasl smekTpodope3a: ¢ MOABMKHONW TpaHUICH, 30HATBHBIN,
HenpepbIBHBIA. HU3KOBONBTHBI M BBICOKOBOJBTHBIM 3JekTpodope3. OOopymoBanue s
anekTpodopesa. Dnekrpodope3 Ha Oymare, reiab-3aekTpodope3. THUITBI HCITONB3yeMbIX Tellei:
MOJIMAKPUIIAMUIHBIN, arapo3Hblif, KpaxmanbpHblii. OO0NacTh NPUMEHEHHUS Ppa3HBIX TeleH.
Henarypupyromuii  snekrpodopes — SDS-anekrpodopes. Dmekrpodope3 B TpagucHTE
nopuctoctu rens. Juck-anextpodopes. M3oanexkrpodokycupoBanue. MmmyHosnekrpodopes.
NmmynoGnortunr. HoszepH-, caysepH-TuOpuamsanus. Vcrmonb3oBanue siekTpodopesa s
pazzeneHus U uAeHTHU(PUKAIMU OCIKOB M HYKIEHHOBBIX KUCIOT. OnpeneneHue MONeKyIIpHON
Maccel OuomonuMepoB. [lpumenenue snexTpodopesa I aHadW3a MHOXKECTBEHHBIX (hopm
bepMeHTOB. AHAIUTUYECKUI U TIpemapaTUBHBINA 3ekTpodopes. HenpeprbiBHbI 3mexkTpodopes.
Kanumnsipueiii  anextpogopes. CylmHOCTh MeToAa. ODJIEKTPOOCMOTUYECKUMH 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 ypoBHHM MOJIEKYJ U aToMoOB. XpoMo(popsl. CreKTpbl HOIIOMEHHUST MOJIEKYII.
MonsipHbIii K03GGUIIEeHT SKCTHHKINA. 3akoH JlamOepTa-bapa. Ontudeckas miotHocTh. UV-VIS
cnekTpockonus. MHppakpacHas  crektpockonus. Mcmonb3oBaHue — CIEKTPOCKONHUU B
HKOJIOTUYECKUX W OWOJIOTMYECKUX HCCIIEJOBAHMSX: OIpeAeeHUe KOHIEHTPAllUu BEIECTB,
u3ydyeHne OHMOXMMMYECKMX peaklUud, HIAeHTHU(UKALKS BEIIECTB MYTEM CIEKTPaJbHBIX
M3MEpPEHU, HccienoBaHue JeHarypauuu-peHarypanun [IHK, uccinegoBanne nuHaMUYECKUX
cBoiicTB OenkoB M T.A. Cnektpodoromerpudeckue NpuOOpsl. DOTOAIEKTPOKATOPUMETPHI.
CrnekTpodoToMETpHI. ATOMHO-a7cOpOLIMOHHBIE CIIEKTPOMETPBI. dnyopecuieHTHas
cnekTpockonus. O6mas Teopus dayopecuenuuu. [Ipudopsl st u3mMepenus (GayopecueHuuy -
CHIEeKTPOIyOpUMETPHL. SJEpHBIH MAarHUTHBIA PE30HAHC U DJIEKTPOHHBIM TapamMarHUTHBIN
pe3onanc (SIMP u OI1P). ®ypse-cnextpockonus AMP. Annaparypa s usmepenus AMP u OI1P.
Hcnonp3oBaHne METOMOB JUIsl MOJIydeHUS HH(OpMAalMM O CTPYKType OHMOIOJIMMEPOB, O
B3aMMOJECHCTBUY MEXAY MOJIEKYJIAMU U O MOJIEKYJISIPHOM JIBHJKEHUHU.

Tema 7. LlenTpudyruposanue

Teoperuueckre ocCHOBBI MeTo1a. LleHTpoOexxHas U LIEHTpoCTpeMHUTENbHAsA CUiIbl. CeTMMEHTAIHSL.
OcHoBbl Teopun cenuMmeHTanuu. CkopocTh ceaumeHtanuu. KoadduumeHT ceaumeHTanuu.
Macca u Gopma MOJEKya M CeAMMEHTAllMOHHbIe CcBOicTBa. CeMMEHTAllMOHHOE paBHOBECHE.
@akTophl, BIUSIOUIME HAa CEIMMEHTAIMI0 — KOHLEHTpPAlUs, CKOPOCTb W 3apsii MOJIEKYIIbI.
LlenTpudyru: aHaTUTUYECKHE U MTpenapaTuBHble. TUIIBI pOTOPOB. MeToabl HEHTPUPYTUPOBAHUS:
muddepeHIManbHOe U B TPaJAUEHTE TUIOTHOCTH. 30HaIbHOE LeHTpudyruposanue. [Ipumenenue
METOOB LEHTPU(DYrUpoBaHUs Il BBIACICHHUS KJIETOUHBIX CTPYKTYp, (paKIMOHHUPOBAHUS
OPraHMYECKHUX  BEIIECTB,  ONPEAEIECHUs  MOJIEKYJSIPHOM  Macchl  MaKpOMOJIEKYIL
VnprpauentpupyrupoBanue. ONTHYECKHE  CHCTEMBl Ui HM3MEpPEHHs  KOHLIEHTpALUH



KOMIIOHEHTOB ~ TpuU  IEHTpU(YTUPOBAHUU:  LUIMPEHOBCKAs,  HMHTEPPEpEeHLUUOHHAs U
abcopOunonHas. [Ipumepsl HCIIOB30BaHUS 30HATBHON U CKOPOCTHOM CeTUMEHTAITHH.

Tema 8. [Ipoune pusnKo-xXUMHUYECKHE METOAbI AaHAJIN3A

[TpoGomoaroroBka. IlpaBuina ordopa mpod. IloaroroBka 00pasnoB st OMOXHMMHYECKOTO W
duznonoruueckoro uccinenoBanus. Oukcaiys, OCHOBHbIE TUIIBI (hrkcaTopoB. Kpruocoxpanenue.
BricymmBanue o6pasios.

CnocoObl TOMOTeHM3AallMM CBEXEro M (PUKCUPOBAHHOTO MarepHuaia. [ OMOreHu3aTophl.
Konuentpuposanue pactBopos. Llentpudyruposanue. BeicanuBanue. Ynapusanue. BakyymHbIit
pOTaIMOHHBIN UcniapuTelnb. Jilnobunuzanus. Juanms.

ITorenumomerpus. pH-merpus. Ilpunnuner musmepenus pH. VYcerpoiictBo pH-merpa. Tumsl
a1ekTpoaoB. [loTeHIOMeTprUecKre METOIbI UCCIIeI0BAaHUSI XUMUUECKOT0 COCTaBa U (PyHKIIHIA.
Omnpenenenue coaep:kaHusi MUHEpPANbHBIX BemlecTB. OmpeneneHre akTUBHOCTH (DEPMEHTOB.
[Tonsporpaduueckre METOIbI.

Metoa «Me4eHBIX» aTOMOB. V30TOIBI, HCHIOIB3yeMbIe B OMOIOTHYECKUX UCCIIETIOBAHUAX. THITBI
AJIEPHBIX PacIIaioB: o- B- y-pacman. Ileproxn nonypacnana. Xapakrepuctuka °H, 14C, 32P, 5, 40K |
5Ca. M3Mepenne paaMoaKTHBHOCTH B OHMOJIOTMYECKHMX 00BEKTaX. I10AroToBKa 0OPA3LOB IS
panuometpuu. Mcnonp3oBaHne METO1a MEYEHBIX aTOMOB B UCCIIEAOBAHUN CTPYKTYPBI U CBOHCTB
MOJIEKYJI, MeTa0onu3Ma, (QYHKIHHA KIETOK W OPraHU3MOB: aHAIN3 CTPYKTYPhI HYKJIEHHOBBIX
KHUCIIOT M OEJNKOB, BBISBJICHHE JOKAJIW3AlUMA BEHIECTB B KIETKAaX MU KJIETOYHBIX CTPYKTYpax,
OTIpeNieIeHne aKTUBHOCTU (DePMEHTOB, H3y4UCHHE MyTeil 0OMeHa BemecTB. ABTopaauorpadusi.

4.3.1. IlepeyeHb CEMHUHAPCKHUX, MPAKTUYECKUX 3aHATHI H JIa00OPATOPHBIX 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 Cratucrtuyeckas 3 2 KoHTposnbHbI NK-3
00paboTKa pe3yabTaToB ¢ BOIIPOCHI U Zgﬁ MK 3.1
1K 3.2
aHajan3a saaqu lTKnas
2 | Tema2 [TpuroroBneHue 4 2 KoHnTponbHbI MK-3
pacTBOPOB pa3HbIX € BOIIPOCHI U Z§§ K31
) 1K 3.2
pasMepHOCTEN 3a/iaqu T Kicss
3 | Tema3 Onrtuueckas 4 2 Kowntp. Bomp. IK-3
MUKPOCKOIHUS U 3aJ1a44, HJIK ks
3almura HJIK nxcs2
OTYeTa, WKk 33
IIpe3eHTalus
JIOKJIa1a
4 | Tema4 I1nanapnas 8 3 KonTp. BomIp. IK-3
xpomatorpadus ¥ 33/1a4H, HJIK ks
KunkoctHas 3a11UTa MK nkcs2
xpomatorpadus Ha oTyeTa, MK 33
KOJIOHKE Mpe3eHTalus
JIOKJIaj1a




5 | Tema$s Onextpodopes B 7 KonTp. Bomp. IK-3
arapo3HOM Telle ¥ 3aauH, MK nxcsa
Onekrpodopes B 3amuTa HJIK k2
MOJIMAKPUIIAMHTHOM Teie oTYeTa, /K33
MIpe3eHTaIHs
JIOKJIa1a
6 | Tema6 CriexktpodoToMeTpust: 4 KonTp. BomIp. IK-3
ornpeiesieHue H 3a]1a4H, HJIK nxs1
KOHIEHTPAIINX BEMIECTB. 3aIuTa HJIK 132
CuektpodoTomeTpus: oT4eTa, MKn33
Kunernka npe3eHTalus
(epMeHTaTHBHBIX JOKJIaa
peaxiuin
7 | Tema7 Ocaxx/ieHHe BEIEeCTB 2 KonTp. BomIp. IK-3
HEeHTPUPYTUPOBAHHEM W 3a/1a4H, HJIK nxc3a
3amura HJIK nxcs2
oTueTa, WKk s
TIpe3eHTaIHs
JIOKJIaj1a
8 | Tema 8 [ToTenmumomeTpusi. 4 Kontponbusl IK-3
KucnoTHo-0cHOBHOE € BOIIPOCHI 1 HJIK nk3a
TUTPOBaHHE 3aga9u HJIK nxcs2
MKk 33
4.3.2. Ilepeuenb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEIbHOE H3y4YeHHe
CTYACHTAMH B PAMKaX caMocTosATeJbHOM padotsl (CPC)
Ne i/ Tema 3aganue ®opmupyemasi HNIAK
KOMIEeTEeHIHsI
1. CraTucruueckas W3yunte  TeopeTHUecKHid IIK-3 IK-3
00paboTKa pe3yJabTaTOB | MaTepHal 1o BOIpOCy. Zgﬁ K31
9] 1K 3.2
HCCIIEI0BAHU I HllKrmcsn
2. 1. ®dusuko-xumuueckue | U3yuuts  TeOpeTHUUECKUIl IIK-3 MK-3
CBOICTBa OMOMOJIEKYJT MaTepuall o BOIPOCY. MK nicsa
2. 3a1aun 1o TeMe HAK a2
MKk 33
1. Onrryeckas u N3yunts  TEOpeTHUECKUN IK-3 MK-3
3. DJIEKTPOHHASA Marepual 1o BOIIpocCy. Hﬂl{ IIK 3.1
MHKPOCKOTIHS HIK mxcs2
MKk 33
2. 3agauu 1o Teme
4 1. Buget xpomarorpadguu | M3yuuth  TeopeTHYECKHid IK-3 IK-3
2. 3agauu 1o Teme MaTepHal 110 BOIPOCy. HJIK nx3a
HJIK nxs2
WKk 3.3
5 1. Bugpl anekrpodopesa | M3yuuth  TEOpEeTHUYECKHIA IK-3 IK-3
2. 3aznauu 110 TeMe Marepuall 1o BOIpocy. HJIK nx3a
HJIK k3.2

WKk 33




1. [IpyHLIKIIBI, BUOBI X W3yunth  TeOpeTHYECKHIH IK-3 IIK-3
amnmaparypa ONTHYeCKOW | MaTepHal 1o BOIPOCY. HJIK nxc3a
CIEKTPOCKOMIHH HIIK nxcs2
2. 3agauu 1o Teme MKk
1. IIpyHLIKTIBL, BUABI U N3yuute  TEOpeTHUECKUI IK-3 IK-3
anmaparypa Marepuall 1o BOIpocy. MK nx3a
YABTPAIIEHTPUPYTHPOBAH MK nx3.2
us WKk 33
2. 3ajayn o TeMe

1. [ToTeHuOMeTpHSL: W3yunte  TeopeTmueckuit [K-3 IK-3
IPUHLUII METOJA U Marepuall 1o BOIpocy. HJIK nxs1
00J1aCTh MPUMEHEHUS B HIIK 132
6KMoNOruK /K33
2. 3agauu o Teme

4.4. MetoauvecKue yKa3aHHs 110 OPraHU3alii CaMOCTOSITeIbHOI padoThI CTYy1eHTOB
CamocrosrenbHas paboTa CTYJEHTOB SIBJISETCS COCTaBHOM YacThi0 ydeOHOro mporecca u
UMEeT LEeNbI0 3aKpeIUIeHHne W YIIyOJIeHHWe TONMYYEeHHBIX 3HAHMA W HABBIKOB, IIOMCK U
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBIIOJHEHME Y4YeOHBIX 3a/JaHUil, HOArOTOBKY K
IPEJICTOSIIIUM 3aHATUSAM, 3a4ETaM U IK3aMEHaM.

JU1st opraHu3anuy caMoCTOATENIbHON paboThI O TUCHUITIMHE «DU3UKO-XUMUYECKHE METOIbI
B DKOJIOTHI HCIIOJB3YIOTCS CIIEAYIOIe (hOPMBI CAMOCTOSATEIBHON yueOHOI paboThI:

- PaboTa Hajl KOHCIIEKTOM JIEKLIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPHI.

- CaMocTosITeTbHOE H3yYeHHE OTACIBHBIX TEM, aparpagoB, He U3TI0KEHHBIX B JICKIIUH.

- IloaroroBka K NIPAaKTUYECKOMY 3aHATHIO COCTOMT B TEOPETHYECKON IOArOTOBKE W
BBINIOJIHEHUH MTPAKTUUYECKUX 33aJJaHU (pellieHue 3a7a4, OTBEThl Ha BOIPOCHI U T.1I.).

- Hanmcanue pedepaToB, HOAr0TOBKA JOKJIAI0B.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [loaroTtoBka k 3a4ery.

Iucomennvie pabomul. J{nst u3ydeHHs] TE€M, HE HU3JOKEHHBIX B JIEKLIUH, PEKOMEHAYETCS
MCII0JIb30BaTh OCHOBHYIO U JIONIOJHUTEIBHYIO JINTEPATYPY, a TAK)KE UCTOUHUKH, HAlICHHBIE TIPU
MOMOIIM MH(OPMALMOHHO-CIIPABOYHBIX M TOMCKOBBIX CHCTEM. JlIsl 3aKkpersieHus Marepuana
peKOMeH/yeTcs JeNlaTh KpaTKHe KOHCHEKThl Mo TeMe. KadecTBO BBINOJIHEHHOH pPaboOTHI
OLICHMBAeTCAd B XOJ€ OOCYXIEHHUS IaHHBIX BOMNPOCOB IMpU IPOBEIEHUU KOJUIOKBHYMa IO
COOTBETCTBYMOIIEH Teme (cM. 1. 4.3.1).

Pegepam — ¢dopma mnuCbMEHHONH pabOTHI, KOTOPYIO PEKOMEHAYETCS MPUMEHSTh IpHU
OCBOCHMH BApHATUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COIepKaHUsI HAYUHBIX TPYIOB, JIUTEPATYpPHI [0 ONpPEACTIEHHON TeME.
O06mwem pedepara Moxer gocturats 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJrOTOBKY — OT 2
Henenb 10 Mecauna. IloaroroBka pedepara mnoapasymMeBaeT CaMOCTOSITENIbHOE H3yueHUe
CTYAEHTOM HECKOJBKUX JIUTEPATYPHBIX HCTOYHUKOB (YU€OHUKOB, MOHOTpaduil, Hay4HbIX cTaTel
U T.J.) IO ONpene’EHHON TeMe, HE paccMaTpUBaeMOll MOJPOOHO HA JIEKIIMH, CUCTEMaTH3alUI0
MaTtepHala u KpaTkoe ero uznoxxenue. Llenb Hanucanus pedeparta — IpUBUTHE CTYICHTY HaBBIKOB
KpPaTKOTO U JJAKOHUYHOTO IMPEICTaBICHHs] COOpAaHHBIX MAaTepHaIOB U (PAKTOB B COOTBETCTBUU C
TpeOOBaHUSAMHU, IPEIBIBIAEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTaThSIM.

CamocrosiTenbHast paboTa CTy/IeHTa IPeIycMaTpHUBAET COBEPIICHCTBOBAHNE HABBIKOB
camMoo0pa3oBaTeNbHOW pabOThl KaK OCHOBHOTO MYTH TMOBBIIMICHUS YpPOBHS 0Opa3oBaHUS:
yrayOieHue W paclIMpeHue 3HaHud 1o mpenMery. Huke mnpeacTtaBieHbl BapUaHTHI
CaMOCTOSITENIbHON PabOThI CTYACHTOB!



1. n3ydeHue yueOHOTo MaTepuaa, MpeaycMOTPEHHOTO paboyeii mporpaMmoit, HO He
HU3JTOKCHHOTI'O B JICKIIUAX,

2. HOJIrOTOBKA K YCTHOMY OIPOCY Ha MPAKTUYECKUX 3aHSATHUSIX;

3. MOJArOTOBKA K TEKYHIMM KOHTPOJBHBIM MEPOIPHUATUSAM (KOHTPOJIbHBIE PabOTHI,
TECTUPOBAHUIO U 3a4ETY);

4. HamMcaHue pedeparos.

Tembl 013 camocmosmenvHou pabomol

1. OTkpeiTHS, OUpPENSIHUBIINE Pa3BUTHS (PHU3UKO-XUMUYECKUX METOAOB. Mcropuyeckue
ACIEKTEI.

2. MaremaTndeckne MeTOABbl B (DU3UKO-XUMHUYECKUX HCCIEIOBAHUSAX OHOJIOTHYECKHX U

DKOJOTHYECKUX CHCTEM.

DuU3NKO-XUMHUYECKHE CBOICTBA aMHHOKHCIIOT, U OCJIKOB

DU3BNKO-XUMHYECKUE CBOMCTBA JIMIMUIOB U YTIIEBOJIOB

DU3UKO-XMMUYECKHE CBOMCTBA HYKJIEMHOBBIX KHCIIOT

Onrrueckas MUKPOCKOTIHUS

DNEKTPOHHAS U 30HI0BAsT MUKPOCKOITHUS

JleTeKTophl, UCTIONB3YEMbIE B XpOMaTOrpauyeckoM aHaan3e

["a3oxuaKoCcTHAS XpoMaTorpadus

0. Apdunnas xpomarorpadusi.

11. JIBymepHBIii 21eKTpodopes.

12. U3osnexTpodoKycupoBaHue.

13. KanmmyuisipHeiii aiexTpodopes.

14. ®nyopecueHTHAs CIIEKTPOCKOIIHS.

15. DnekTpoHHBII MapaMarHUTHBIN pe30HaHC

16. OnTuyeckue CHCTEMBI JUIA  HM3MEPEHUS  KOHIEHTpAIlMd  KOMIIOHCHTOB  IIPH
HEHTPUPYTUPOBAHUT

17. MeTopl MOATOTOBKH 00Pa3IoB I PU3UKO-XUMHUYECKOTO aHAIN3a

18. MeTo/1bI KOHIIEHTPUPOBAHUS PACTBOPOB

19. IToTeHIMOMETPUIECKUE METOIBI.

20. IMonstporpadrueckue METOIBI.

21. 'a3oaHaTUTHUYECKUE METOIBI.

22. MeTo/bl ¢ MPUMEHEHHEM «MEUCHBIX) dJICMEHTOB.

23. KommnbroTepbl B PU3NKO-XUMUYECKUX UCCIEIOBAHUSX.

24. IMMyHOJIOTHIECKUE METOIBI

BOo~NOO AW

Pexomenoayuu no noocomosxe peghepama

['my6okoMy yCBOEHHIO CTYJIEHTaMU MaTepuaia Kypca, ¢ HCIIOJIb30BaHUEM TEOPETHUECKUX U
NPaKTUYECKUX NCTOYHUKOB. Pedepar mo3BossieT Hanbosee MONHO M MOAPOOHO OCBETHUTH TEMY
UCCIIEIOBaHUS, TPOAHAIM3UPOBATH CYTh BOIIPOCA U BBICKA3aTh CBOE OTHOILIEHHE K OMUCHIBAEMOM
npobneme.

Pedepar nomkeH BKIIIOUaTh CIEIYIOLINE pa3feibl: BBEACHUE, INI€ YKa3bIBAIOTCS LEIH U
3amaun paboThl; OCHOBHAS 4YacTh, TAE JAETCS aHAIU3 JINTEPaTyphl, PAaCKPBIBACTCA ‘‘UCTOPHS
BOINpOCa”, M3JIaraloTCsl OCHOBHBIE IOJIOKEHMs MOCTABICHHOM IMpOOJEeMbl; 3aKIIOYeHHE, IIie
MIPUBOJISITCS OIICHKH TIPOJICTITAHHOM pabOoThI, TaeTCs aHAJIN3 PEUICHHUS TIOCTABICHHBIX BO BBEJICHUT
3agay. OOs3aTenpHBIH NMYHKT pedepara - OuOIMOrpapuuecKkuil CHUCOK HCIOJIB30BAHHOM
JUTEPATYPHI.

O6bem pedepara He IOKEH MPEBBIIIATh 25 CTPaHMIl NEYaTHOro TeKcTa. TekcT padoThl
JIoJkeH ObITh HaOpaH Ha komnbioTepe mpudTomM Times New Roman pasmepom 14 nrt (mpu
UCTIOJIb30BaHUM  TEeKCTOBOro mpoueccopa Microsoft Word). Ilpudt, ucnons3yemsiii B
WUTIOCTPAaTUBHOM Matepuaie (Tabmuipl, rpaduky, AMarpaMMbl M T.II.), IpU HEOOXOAMMOCTHU
MOXeT OBbITh MeHbIIIe, HO He MeHee 10 nT. MeXCTpoUyHbIil HHTEpBaJl B OCHOBHOM TEKCTE (KpoMme
WUTIOCTPATUBHOTO MaTepuara) - oJIyTopHbIH, popmaTupoBanue o mupuHe. [Ipu Habope Tekcra



cienyeT coOMonaTh CASAYIONNE pa3Mephl oJIel CTpaHuUIIbL: JieBoe mosie -30 MM; mpaBoe TmoJie -
10 mM; BepxHee nosie - 20 Mm; HUXKHEe noJie- 20 MM.

Pedepar, odopmieHHBINI B COOTBETCTBUH C TPEOOBAaHUSMU, MOJIUCHIBACTCS CTYICHTOM U
cHaeTcs TMpenojaBareli0 JUIs NPOBEPKHM B YCTAHOBJICHHBIE CPOKH. Pedepar, mmeromuit
3aMe4YaHMsl OTHAETCs i TOpabOTKH M CTYyNEHT (Ka) 00s3aHbl B HAAJIEXKALIUI CPOK YCTPAHUTD
3aMe4aHus U CAaTh pedepar Ha MOBTOPHYIO IPOBEPKY.

st ycTHOTO JIOKJIa/la CTYJICHT JOJKEH MOATOTOBUTh TECTOBBIM Marepuai Ha 7-10 MUHYT,
YTO COCTaBISET MPUMEPHO YETHIPE CTPAHMIIBI MAIIMHOMUCHOTO TEKCTa W HEOOXOIMMBIN
JEMOHCTPAIIMOHHBIN (HAmIsAHBIA) MaTepuajia B BUIE TaONIul, cxeMm, rpaduKoB, Juarpamm,
dororpaduit. Harmsaaeiii MaTepuan, mpeacTaBIsIeMblid CTYACHTOM I QpTyMEHTAI[UH OCHOBHBIX
MOJIOKEHUH paboThl, JOKEH 00S3aTelIbHO MMETh 3aroJIoBOK, MOSICHEHMsI, €ClM TpeOyroTcs, K
YCIIOBHBIM 0003HaueHusM. He pekoMeHIyeTcss B KaueCcTBE HAINISAIHBIX MOCOOUN MCTOIh30BATh
OoJsblne, MmeperpykeHHble HudpamMu TaONUIBI, a TaK XK€ MaTepuaj, oQOpMIICHHBIH B BUIE
CIUIOLIHOTO TEKCTa, MEJIKUE JHarpaMMbl, pUCYHKHA U T.II.

Marepuai qoknana peKOMEHIYeTCsl u3jlararb B CIEAYIOIIEH MOCIEN0BATEIbHOCTH:

1. HaumenoBanue pedepara, aKTyallbHOCTh TEMBI
2. llenn u 3agauan
3. Kparkoe uznoxkeHue peiieHus MOCTaBICHHBIX 1IEJU U 3a]1a4
4. BBIBOIBI
B xozme BBICTYIUICHUS CTYJIEHT JOJDKEH CBOOOTHO BIIAJCTh TEKCTOM JIOKJIana M
UCIIONIB30BaTh HArNAHBIE MaTepuaibl (TaONUIbI, CXEMBI, nTuarpaMMmbl U 1p.). [lo okoH4aHuu
BBICTYIUICHUS CITyIIATEIH, MPUCYTCTBYIOIINE HA 3allMTE, 3aJal0T BOMPOCHI CTYIEHTY IO TeMe
nokiaaa. Ha Bce mocraBiieHHbIE BOIPOCHI CTYACHT JIOJKEH JaTh UCUEPIIBIBAIOIINE OTBETHI.
[Tpu omenke pedepara, yCTHOTO COOOIICHHUS YYUTHIBACTCS, COACPKAHHE, YMCHUC
JOTUYHO  M3Jaratb CBOM IMPEACTABICHUS, BECTH apryMEHTHPOBAHHYIO JIHUCKYCCHUIO, YETKO
OTBeuaTh Ha BONMPOCKkl. CBOEBPEMEHHOE M KAUECTBEHHOE BBINOJIHEHUE pedepara BOZMOKHO JIUIIb
[IPU TUTAHOMEPHOH CaMOCTOSATENbHON paboTe U MOCEIIEHUH KOHCYIbTALIUH, pacliucaHue KOTOPBIX
COTJIACOBBIBAETCS CO CTYJCHTAMHU.

Cooeporcanue u ghopma omuema no npakmuueckou pabome

Otuer no npakTuyeckoi paboTe JOJKEH BKIIOYATh CIENYIOIINE pa3elibl:

1. Ha3Banue paGoThl

2. llenp u 3amaun pabOTHI

3. MeTo/1bl UCCeI0BaHUS

B nmanHOM pasgene TpUBOAATCS TEPEYCHb HCIIOJIB30BAaHHBIX B Pa0OTE pPEaKTHUBOB,
npubopoB, 000pyIOBaHMS M MaTepHalioB; OINHCAaHME METOJIUK, JUTepaTypHble HMCTOYHUKHU
MeToauk. He criengyer BkitouaTh MaTepualibl, HE UCIIOJIb30BaHHBIE B paboTe.

4. O6¢cyxaeHHe pe3ynbTaToB

B nanHOM paznene npuBOASTCS OCOOEHHOCTH IPOBEJIEHUS pabOThl, B TOM 4HCIIE
OTKJIOHEHUSI OT OOUICNPUHATBIX METOAMK, OOYCIOBIEHHbIE OHIMOKaMH B IOCTaHOBKE,
MOTPEIIHOCTSMH TPH TPUTOTOBIICHHH PACTBOPOB, PEAKTUBOB U T.]I., TPUBOIATCS KATHOPOBOYHBIE
rpaduku u pacueTsl. Jlaetcs onucaHue U 00CyXJIeHHE pe3yIbTaToOB pabOThI, 1aTa MPOBEJCHHOTO
UCCJIEIOBAHMUS.

5. BeIBOIBI

Kpurepuu onennBanus pedepara:

- OneHka «OTJIMYHO» BBICTABIISETCS B TOM Cllydae, €clid B pedepaTe MOJTHOCTHIO pacKphITa
TeMa, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHHE BOIIPOCA, MaTepuall H3JI0KEH JIOTMYHO,
NOCJIEI0BATENbHO, TNpHUBENeHO HEe MeHee 10 JUTepaTypHBIX MCTOYHHMKOB (Cpeau KOTOPBIX
npeobnagaeT JuTepaTypa 3a mociaeaHue S JeT), pedepaT opopMIieH B COOTBETCTBUU C
TEXHUYECKUMU TPEOOBAaHUSMH, MPEABABISIEMBIMH K TAKOTO pojia paboTam.

- O1eHKa «XOpOILIOY» - TEMa PacKpbITa, IPUBEIEHO JOCTATOYHOE KOJMYECTBO MaTepuaia, HO
Opd 3TOM MaTrepuan B HEIOCTaTOYHOW CTENEeHH IPOaHATU3UPOBAaH aBTOPOM, odopmieHue
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.



- OeHKa «yIOBIECTBOPUTEIHHO» - TEMa PACKPhITa MOBEPXHOCTHO, MaTepuall MPUBEACH Kak
npocTasi KOHCTaTanus (akToB, HE NMPOAHAIM3UPOBAH, B O(OPMIICHHH HMEIOTCS TEXHUYECKHE
HEJIOCTAaTKHU, CITUCOK JINTEPATYPHI CONEPKUT MEHEE 5 NCTOUHUKOB.

- OLeHKa «HEyIOBICTBOPUTEIHHO» - T€Ma HE PACKpbITa, CKyIHBIH 00BEM INPHUBEICHHBIX
MaTepuaJIoB.

Yemuwuii 0oknao — sto coobienue B reuenue 10-15 MuH, B KOTOPOM CTYACHT B JAKOHUYHON
dopMe TODKEeH M3JI0KHUTh MaTepHal 10 COOTBETCTBYIOLIECH TeMe, MPUICPIKUBASICh CIIETYIOIIETO
IUIaHA: BBEJIEHHE, OCHOBHAs 4YacTb, 3aKiroucHue. [lOKiIa] CONpOBOXKAACTCS IpE3CHTAIUEH,
OTpaXkarolleld OCHOBHBIC IMOJOXKEHHUS IO COOTBETCTBYIOUIEH TeMe, BKJIIOYAIOIICH HarisgHbIe
MaTepHaisl (CXeMbl, TaOIuIBl, POoTo U T.1.). [lo OKOHYaHMK AOKJIa/1a CTYIEHTY 33/1al0T BOIIPOCHI,
KaK IperojaBarellb, TaK M CTYJCHTHI, Ha KOTOPHIE JOKJIAJTYHK JOJDKEH AaTh MCUCPIBIBAIOIINE
OTBETHIL.

Kpurepun oneHrBaHuS YCTHOTO JOKIIAAA:

- OneHka «OTIMYHO». B [0KIajge MOJHOCTBIO pacKpbITa TeMa, MPOAHATH3HUPOBAHO
COBPEMEHHOE COCTOSIHHE BOIIPOCA; CTYAEHT CBOOOJHO BIIAJICET MAaTEpUAJIOM, H3JaraeT ero
JIOTUYHO, TIOCIIEI0BATENILHO, IJAKOHUYHO, COOJII0/1as OCHOBHBIE ITPaBUIIa KyJIbTYpsl peun. Jlokiaa
CONPOBOXKIAETCSl NpEe3eHTalMeld, KOTopas OTpakaeT OCHOBHBIC IIOJIOKEHHS JIOKJIAJa,
Ipe3eHTalHsl COCTAaBIECHA IPAaMOTHO ¢ COOMI0/ICHHEM O0ImuX TpeOoBaHuUil, MpaBui MIPUPTOBOTO
oopmiienns, momaun rpaduUEecKOro Marepualia, UMEIOTCS CChUIKM Ha INpHBeAeHHBIE (oTo,
PUCYHKH, CXEMBI U T.II., IPUBOJIUTCS CIIMCOK HMCIIOIB30BaHHOM JnTepaTyphl. [lpu oOcyxnenun
JIOKJIa1a CTY/JICHT AaeT HCUEPIBIBAIOIIIE, apIYMEHTUPOBAHHBIC, KOPPEKTHBIE OTBETHI HA BOIPOCHI.

- Onenka «xopomoy». Tema packpsiTa, IPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuana, HO
IpY 3TOM MaTepHal B HEJAOCTATOYHOW CTENECHU MPOaHATM3UPOBAH aBTOpoM. [Ipe3eHTanus He B
MIOJTHOM CTETIEHHW COOTBETCTBYET OOmUM TpeOoBaHUsAM. OTBETHI CTYJCHTAa HE HAa BCE BOIPOCHI
SIBJISIFOTCS] HCUEPITBIBAIOLIMMH U apT'yMEHTHPOBAaHHBIMHU.

- OueHka «yIOBIETBOPHUTENBbHO». Tema pacKpbITa HE IOJIHO, MaTepHUan NPUBEACH Kak
npocrasi KOHCTaTanus (akToB, HE NPOAHAIU3UPOBAH, CTYJCHT IOKA3bIBAET ITOBEPXHOCTHBHIC
3HaHUS. [Ipe3eHTanyss YacTUYHO COOTBETCTBYET YCTAaHOBICHHBIM TpeOoBanusM. I[lpu
OOCY)XICHUHU JOKJIaAa CTYJICHT HE BCerJa AaeT NpPaBWIbHBIC, MCUEPIBIBAIONIME OTBETHl Ha
3aJ1aBaeMbI€ BOIIPOCHI.

- OneHka «HEYIOBIETBOPUTENbHO». Tema JOKiaza He pacKphlTa, CKYAHBIM 00BeM
NPUBEJICHHBIX MaTE€PHAJIOB; MPE3EHTAIUsI OTCYTCTBYeT. [Ipu 0OCyXIeHNH TOKJIaga CTYyIEHT He
JlaeT OTBETHI WJIK OHU HE COOTBETCTBYIOT 33JaHHBIM BOIIPOCAM.

Coomnowenus, komopule HeoOX00UMO YHUMbIEAMb NPU BbINOIHEHUU PACYEMHbIX 3A0aY

Tema 3. MeToasl HEMMOCPEACTBEHHOTO HAOIIOIEHMS

3HaueHue aneptypbl: A =nN-Sin %A

Yucnosas aneptypa: 4 = N-sin a
250

VBenuuenue okynsapa: S, = o
OK

250  A250  500-A,

Ty fafy D

OGee yBenuuenue MUKpockona: A; wm Iy, =B B,

Tema 4. Xpomarorpadus

OTHOCHTENBHAS CKOPOCTh IIEPEeMEIICHUsI KOMITIOHEHTOB B TOHKOM cioe (Rf): R, = _II_

V, -V,
Y

S
Buytpennuit o0vem pactBopurens: Vs = aW, a — Bec cyxoro Hocutens, W — o0beM BOJBI,
MOTJIOIEHHON eINHUIIEH MaCCEI I'eiIs

Koadpuuuent pactpenenenns: K =



OO6mwmit o0beM HenoaBmwxHOM (aszbr: Vi = Vo + Vs + Vi, Vin — 00beM MaTpHUIIBI TEJIS.

Tema 5. Duexkrpodopes

OnexTpodoperndeckas NOABMKHOCTh: p=——NWU umm u = y_ Q
67mr E f

Tema 6. CHEKTPOCKOIINYECKHUE METOILI

I
Onrrueckas wiotHocTh: D =1Ig (To

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

Tema 7. Llearpudyruposanue

2 2 2 2
o‘Mm-vp,0r o rml-v vor(p-—
CKOpOCTh OCaXKJICHUSI YACTULIBL: V = Po = (1-vp,) wm V = M

f f f
\Y

KoadduimenT ceqmumeHTanuu: S = —

'r

Tema 8. ITpoure GU3NKO-XUMHUYECKHIE METOALI aHAIN3a
RT
[oTenuuan >nexrpona (ypasuenue Hepucra): E=E° + — -Ina.
N o RT a,,
[ToTeHIan OKUCIUTENIbHO-BOCCTaHOBUTENIbHOM napsl: E=E" + _F o fn —=
n a

red
AxtuBHOCTh HOHOB: a = f -C (B pa3baBieHHbIX pacTBopax f~1)

4.5. IlpumMepHas TEMATHKA KYPCOBBIX padoT (IPOEKTOB): HE MPEAYCMOTPEHBI YIeOHBIM
IUTAaHOM.

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

a) IepeveHb JINTEPATypPhl

1. ®usuko-XxMMUYECKHE METO/IbI B OMOJIOTMU: TEOPETUUYECKHE U SKCIIEPUMEHTAIbHbIE
OCHOBBI [ DNIEKTPOHHBIN pecypce] : yuel. mocodue / B. JI. Muxaiinenko [u ap.]. -
DNEeKTPOH. TEKCTOBBIE J1aH., 5,34 MO. - Upkytck : U3n-Bo UT'Y, 2018 . - a1 ont. auck
(CD-ROM) ; 12 cm. - Cucrem. TpeboBanmsi: Oneparr. cuctema Windows 2000 / XP /
Vista, Mac OS X ; IIpoueccop Pentium III 700 MI't (pexomenayetcs Pentium IV 1500
MTI'u umu AMD Athlon XP 1600+ u Beie) ; OnepatuBHast naMath 256 MO u Bbiwe
[TonnepxuBarorces Bee paspemieHue 3kpasa Boime SVGA 1024x768 BKIIFOUUTENBHO ;
Adobe Reader 6 uiu Beime (1edekToB HeT). - 3ari. ¢ ITUKeTKH nucka. - ISBN 978-5-
9624-1622-9 (B kop.) : 150.00 p.

2. Du3HKo-XUMHUYECKHe MeTo bl B Onosiorun [TekcT] : yued. mocodue st By30B, 00yd. TI0
Hanp. 020400 (020200) "buonorus" u 6uonorudeckuM crernuanbHocTsM / B. I1.
Canosapoga [u 1p.] ; pea. B. I1. CanoBapoga ; perr.: B. K. Boiinukos, C. H. Ectadnes ;
Wpkyrckuii roc. yH-T, buomn.-nous. ¢ak. - Upkyrck : Uzn-so UI'Y, 2013. - 295 c. : ui,
1B. WI. ; 21 cm. - bubmumorp.: ¢. 272-275. - ISBN 978-5-9624-0806-4 (88 5k3.)

3.  AHamuTHYecKas XUMUS U PU3UKO-XUMUICCKUE METOIbI aHamu3a [ TekcT] : yued. uist cTy.
BY30B, 00y4Y. MO XMM.-T€XHOJIOT. Hamp. U crel. : B 2 T. / pea. A. A. Umenko. - M. :



Axanemusi, 2010 - . - 24 cm. - (Beiciee npodeccrnonansaoe oopazoBanue). - ISBN 978-5-
7695-5817-7. T.1.-2010.-352c.: un. - ISBN 978-5-7695-5816-0. 24 sk3.+
CesaTkuHa, JIto60Bb MIBaHOBHA. DPU3NKO-XUMHUYECKHE METOIbI HCClieoBaHus [ Tekcr] :
naboparopHsrii mpaktukyMm / JI. Y. CBsiTkuHa ; MeXayHap. HH-T SJKOHOMUKH U
nuHTBUCTUKH, Kad. ToBapoBen. u a3kcriepTussl ToBapos. - Upkyrck: U3a-so UT'Y, 2012. -
89 c., 30 3k3.+

Ou3MKO-XUMHUYECKHE MeTO bl B Onosoruu [Tekcr] : yue0. mocodue g By30B, 00y4. 110
Hanp. 020400 (020200) "buonorus" u 6uonornueckuM cnernuansaocTsM / B. T1.
Canosapogna [u 1p.] ; pen. B. I1. CanoBaposa ; perr.: B. K. Boiinukos, C. H. Ectadnes ;
Wpkyrckuii roc. yH-T, buomn.-mous. ¢ak. - Upkyrck : Uzn-so UI'Y, 2013. - 295 c. : ui,
1B. ui. ; 21 cm. - bubnuorp.: c. 272-275. - ISBN 978-5-9624-0806-4. 79 sk3.+
CesaTtkuHa, JIto00Bb MBaHOBHA. DU3NKO-XUMHUYECKHE METOIbI HcclieqoBanus [ Tekcr] :
yue0. mocobue / JI. U. Cearkuna ; pem.: B. ®. Cunopkun, E. B. AutoHosa ; UpkyTckuit
roc. yH-T, MexayHap. UH-T 9KOHOMUKHU U JUHTBUCTUKH. - UpkyTck : U3a-Bo UT'Y, 2015.
- 164 c. ; 20 cm. - bubmmorp.: ¢. 151-153. - ISBN 978-5-9624-1226-9. 59 sk3.+

Hpyros, IOpuii CrennanoBuY. AHaiu3 3arpsA3HEHHOM 110YBBI U ONACHBIX 0TX0/10B [ Tekcr]:
npakT. pykooactso / FO. C. Jlpyros, A. A. Pogun. - 2-e u3a., nepepad. u gom. - M. :
bunowm. Jlaboparopus 3nanuit, 2014. - 469 c. - ISBN 978-5-9963-0372-4. 3 5k3. +

0) nepuogUYecKHe U3TAHUS
«buonornueckue MemOpaHb», «buoxumusy, «buodusznka», «bHOTEXHOIOTHUMY,

«Bompocsl OMOIOTHYECKO, MEIUIMHCKONH M (hapManeBTHYeCKOW Xumum», «M3Bectust PAH.
Cepuss Ouonorunyeckas », «Mukpobuosnorusy», «MonekynspHas Ouonorus», «llpuknannas
OMOXUMUS U MUKPOOUOJIOTUSY.

B) 0a3bl JaHHbIX, nH(bopMaunonﬂo-cnpasoqﬂme H IMOUCKOBbIC CUCTEMbI

1.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepHer BEpCHs
MEXYHAPOIHOTO JKypHaJla IO OMOXMMUU U OMOXMMHUYECKUM acleKTaM MOJEKYISIpHOU
Ouosioruu, OMOOPraHMYEMCKONH XUMUKM, MUKPOOHOJIOTUH, UMMYHOJIOTUH, (DU3HOJIOTUU H
OnoMeUITMHCKUX ucccenopanmii. Ctateu B pdf-popmare.

http://tusearch.blogspot.com - Ilowick SJIEKTPOHHBIX KHHUT, MYyOJIMKAIUi, 3aKOHOB,
I'OCToB Ha caifTax HayYHBIX IEKTPOHHBIX OMOIMOTEK. B onckoBrKe 0TOOpaHBbI TydIlIne
610IMOTEKH, B OOJIBIIMHCTBE KOTOPHIX MOXKHO CKayaTh MaTepHajbl B IOJIHOM o0beMe 0e3
peructpanuu. B CHMCOK BKITIOYEHBI OHOJMOTEKHM HWHOCTPAHHBIX YHUBEPCHUTETOB U
HAYYHbIX OpraHU3aIui.

http://elibrary.ru/defaultx.asp - Hayunas »snekTpoHHass OWOJIMOTEKa, KPYMHEUIINH
poccuiickuii MHGOPMAIMOHHBIA MOPTad B 00JacTH HAyKH, TEXHOJIOTMH, MEIUIIMHBI U
oOpasoBanus, coaepxaiiuil pedepaTsl U TOJHBIE TEKCTHI Oosiee 12 MITH Hay4YHBIX cTaTen
U TyOJIMKAIIHA.

http://6years.net/index.php - mopran OecriaTHON MEIUIIMHCKON HHPOPMAIHH, CONEPKUT
00JIbIIIOE KOJUYECTBO KHUT, Y4eOHBIX MOCOOMH OMOXMMHYECKOM W OHOPHU3NUECKOM
HaIpaBJICHHOCTH.

http://molbiol.ru/protocol/ - omucanue OGompioro KommyecTBa (U3MKO-XUMHUYECKHX WU
MOJIEKYISIPHO-TEHETUIECKUX METOJIOB.

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

http://www.molecularcloning.com/ - nporokosnsl MmetogoB A Laboratory Manual. Joseph
Sambrook and David W. Russell.

http://www.protocol-online.org/ - CalT COOEPKUT XOPOLIO CTPYKTYPUPOBAHHYIO
KOJIJICKIIMIO CCBIJIOK Ha MPOTOKOJBI METOJOB (B OCHOBHOM, Pa3IMYHBIX J1A0OPATOpPHUiA).
Nmeetcst Tematudeckuit Gopym.



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B2%D1%8F%D1%82%D0%BA%D0%B8%D0%BD%D0%B0%2C%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B2%D1%8F%D1%82%D0%BA%D0%B8%D0%BD%D0%B0%2C%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D1%80%D1%83%D0%B3%D0%BE%D0%B2%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A1%D1%82%D0%B5%D0%BF%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp
http://6years.net/index.php
http://molbiol.ru/protocol/
http://www.uspto.gov/
http://www.molecularcloning.com/
http://www.protocol-online.org/

9. http://www.donnu.edu.ua/chem/student/methodic/phys methods/ -  xmmra  A.H.
Mlenapuka « AHCTpyMEHTAIbHBIE METOBI HCCIICIOBAHUS B OMOX MU

10. DBC «M3marensctBo Jlanb». Aapec pocrtyma http://e.lanbook.com/

11. 5BC «Pykont».. Anpec noctyna http://rucont.ru/

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

13. BBC «Opaiit». Anpec noctyna: http://biblio-online.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 060pPy10BaHUE:

MatepuanbHO-TEXHUUYECKOE 0OecreyeHre TUCIUIUTUHBI «DU3NKO-XUMHUYECKHUE METOIbI B
HKOJIOTHI 0a3upyeTcs Ha CIEAYIOIUX pecypcax:

- Ayautopusi U1l IPOBEACHUSI 3aHATHI JIEKIIMOHHOTO TUIA. AyTuTOpHusi 000pynIoBaHa:
cneyuanuzuposannoll (yaeOHo) mebenvro Ha 66 TOCATOYHBIX MECT; 000PYI0BaHA MEXHUYECKUMU
cpeocmeamu  0OyueHus, CAYXallUMU JUIsl TPEACTaBIICHUs Y4eOHOW HH(popManuu OOIbIION
ayIUTOPUH 10 AUCHUIUIMHE «DU3NKO-XUMHUYECKHE METOBI B DKOJIOrum»: npoexrop Epson EB-
X03, oxpan Digis; yuebHO-HaznsiOHbIMU nOCOOUAMU, OOECICUYUBAIOIIUMUA TEMATHYECKUE
WUTIOCTPAIMK 10 AUCIUIUINHE «DU3HKO-XMMHUYECKHE METOJBI B DKOJIOTHHY. IPE3CHTAINH B
KOJINYECTBE S IIT.

- Aynuropusi i IPOBEJCHUS 3aHATUH J1a00paTOpHOTO TUIA. AyAUTOpHUs 000pyAOBaHa:
cneyuanuzuposanuotl (yueOHoi) mebenvro Ha 12 mOcag0YHBIX MECT; 000PYI0BaHA MEeXHUYECKUMU
cpedocmeamu odyuenusi: IlpoektopEpson EB-X03, Dkpan ScreenMedia, [locka aymuropHas
MejoBasi, MarHuTHas, JlaGoparopus opran xumum - Illkad BeITsDKHOW AD-221"- 2 mmT.,
Xumnuaeckuit mkad (cremnax) -1 mr., JlaGopaTopHBIA CTON C BHIKATHBIMU TyMOaMu — 5 miT.,
XonogunbHUK «MuHCK» - 2mT., Anmapar ais BEpTUKAIbHOTO 3JekTpodope3a — 1 mrT.,
Bakyymmnsriii ucnaputens PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mt., lesunrerparop Y-20 — 1
mt., V3Mepurens HMOHHBIX CONPOTUBICHWHM (umnemanca) - 1 mr., VICTOYHMK mHUTaHUSA IJis
anekrpodopesa "Dnbd" — 1 mT., Ocummuiorpad yausepc asyxiaydeBoit C-55 — 1 mr., Tepmocrar
TC-80 — 1 wrr., LHentpudyra K-24 — 1 wr., Herarpudyra MIIB-310 — 1 mT. coyxamumu amis
npeAcTaBieHUsT y4eOHOUW wuHGOpMaruu OOJNBIIONW ayIuTOpUH MO aucuuiuiiHe «Dusuko-
XUMHUYECKHE METOBI B 3KOJIOTHM.

- KomnbroTepHblii kiacc (yueOHast ayauTopus) IJis TPYHNIOBBIX M HHAWBHIYAJTbHBIX
KOHCYJIbTAllMi, TEKYyLIEro KOHTPOJs M TMPOMEXYTOYHOH aTTecTallM, OpraHu3aluu
CaMOCTOSITENIbHON paboThl. AyAUTOpHUs 000pyAOBaHa: CIICUATU3UPOBAHHOM (YueOHO ) MEOENbIO
Ha 20 moca04YHbIX MECT, TI0CKON MeIOBOM; 000pYyA0BaHa TEXHUYECKHUMHU CPEJCTBAMU O0yUEHHUS:
Cucremusiif 610k PentiumG850, Monutop BenQ G252HDA-1 mit.; Cuctemusiii 610kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cuctemusiii 610k PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mmr.; Mono6mok IRU T2105P — 2 mt.; Cucremsusiii 610k Pentium G3250,
Monutop BenQG955 — 1 wr.; Cuctemusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
mT.; Cucremubiit 6510k Pentium G3250, Monutop Samsung T200 HD — 1 mwit.; CucteMHsbIit 6510k
Pentium G3250, MonuTop Samsung T190N — 1 mt.; Cuctemnslii 610k Pentium G3250, Monurtop
Samsung 740N — 1 mrt.; ITpoextop BenQ MXS503; skpan ScreenVtdiaEcot. C HeorpaHUYEHHBIM
JocTynoM K cetd VHTepHeT M oOecrieuyeHHEeM J0CTyNa B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO CPey OpraHU3aIIH.

- Ilomemenus nans XpaHeHUS M NPOPUIAKTUYECKOTO OOCITYXHBaHHS Y4eOHOTO
obopynoBaHus. AyIuTOpHusi 000OpyIOBaHA: CIICUATM3UPOBAHHON MeOeNb0 Ha 8§ MOCaJ0YHBIX
mecT; Bormspknoi mkadg — lmr., Jlamunapssii mkagp — 2 mr., Tepmocrar TC-80 — 2 mT.,
JlaboparopHblil cTon MeTauinyeckuit — 3 mrt., JlJabopaTOpHBINA CTOJ ¢ pe3MHOBOM MOBEPXHOCTHIO
— 2 wT., X0NOAUIBHUK «ATIaHT» — lmT.MUKpPOCKON MOHOKYJSpHBIH — 8 mT, MuKpockon
"buonam"-1 wmr., Crepunuzatrop mnaposor BK-75 IIT "T3MOWU" - lwmrt., Ilunerka
aBromaruyeckas Jleununer 0,5-10 m"-1 mr., [lunerka-go3arop"-1 wrt., Mukpockon Levenhuk
D870T tpunokymsp"-1 wr., [Tpoextop OBepxen'"-1 mr., [Ipoekrop View Sonic"-1 mr., [Ipoextop
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View Sonic"-1 mr., Hoyroyk Lenovo"-2 mr., IIpuarep Brother -1 ., IIpuatep Canon -1 1ur.,
ITpoextop OBepxen'-1 wir.

Jlabopamopus buoxumuu u buomexroaro2uu

Xpomatorpad KHUIKOCTHBI MHUKPOKOJIOHOUHBINH "Munuxpom-6"; Hanoporomerp Pearl -
lmt; ®epmentep Minifors Speco OakTepuanbHBINA- 1T, CIyXallUMHA I TPEICTABICHUS
yueOHOI nH(DOPMALIUY TI0 TUCTUTUINHE «DU3HKO-XUMHUYECKHE METOJIbI B SKOJIOTHUIY

6.2 IlporpaMmmHoe obecneyeHue

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). lorosop Ne03-016-14
ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranmapthbiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s0ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JIui.Ne1B08161103014721370444.

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

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

Office 365 npodeccnonanbHbIi MIrOC A1 yuaruxcs. Homep 3akasza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Ipu peanuzanuu pa3aMyuHbIX BUAOB Y4eOHOM paOOThl AMCUUILTUHBI UCIIOJIB3YIOTCA KaK
CTaH/JapTHBIC METOJIBI OOYYCHHS, TaK U HHTECPAKTUBHBIC (OPMBI TPOBEACHHS 3aHATHU, OIS
KOTOPBIX COCTaBIisieT HE MeHee 25 % aynuTOpHBIX 3aHATHH. JloNs JEKIUMOHHBIX 3aHITHH IO
JTUCUUIITNHE cocTaBisieT 48 % OT ayTuTOPHON Harpy3KH.

Cmarnoapmuvie memoobl 00yYeHUsL:

o HudopmainmoHHas neKuus

o JlaGopaTopHbie 3aHATH, NMPEAHA3HAUYEHHBIE ISl MPAKTUYECKOTO OCBOEHUS CTYIEHTaMH
HanboJiee BOCTPEOOBAHHBIX B OMOJIOTUH (PU3UKO-XUMUYECKUX METOOB;

e (CamocrosiTenbHasi paboTa CTYAEHTOB;

e KoHcynpTanum npenoaasarerns;

e [loaroroBka OTBETOB HAa KOHTPOJILHBIC BOITPOCKHI U PEIICHUE PACUCTHBIX 33]1aY;

Obyuenus ¢ npumeHeHuemM UHMEPAKMUBHBIX PopM 00paA308aMENbHBIX MEXHOIO2UL:

e Kelic-MeTo] — OOy4deHHEe B KOHTEKCTE MOJICIIUPYEMON CHUTYaIlUH, BOCIIPOM3BOJISIICH
pealibHbIE YCIOBUS HAYYHOU NIEATETHHOCTH (pa300p KOHKPETHBIX CUTYaIIUi);
¢ UHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE ~ 00pa3oBaTeNbHbIE TEXHOJIOTUHM —  JICKIIHS-

BU3yaJIU3aIys, MPEICTABICHHE PE3yIbTaTOB NEATEIHLHOCTH (pedeparoB M OTYETOB IO

1ab0paToOpHBIM paboTaM) C UCMOJIb30BAHUEM CIEIIHATM3UPOBAHHBIX MPOTPAMMHBIX CPEJ.

VIIl. OOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

Tecmosvie 3a0anus 01151 BX0OH020 KOHMPOJIsL

1. AMHMHOKHCIOTHI B BOJHOM pacTBOpe INpH 3HaueHHsX pH, OMM3KuMX K HEHTpalbHBIM,
CoJIepKaT: a) MOHM3UPOBAHHYIO AMUHOTPYMIY; 0) MPOTOHHPOBAHHYIO KapOOKCUIBHYIO
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TpyIIy; B) TPOTOHUPOBAHHYIO aMHHOTPYIITY; T') HMOHU3HPOBAHHYIO KapOOKCHIBHYIO
rpyniy

[lentTuanas cBs3p, oOpa3yolias MEPBUYHYIO CTPYKTypy O€NIKOB sBIsETCS: a)
KOBAJICHTHOH; 0) MOHHOI; B) BOJIOPOIHOM; T) BaH-11ep-BaaibcoBOi

Kaxkwue cBs3u 00pa3yroT [J-cripains BO BTOpUYHOM CTPYKTYype Oenka? a) Bannep-Baannbca;
0) ruapodoOHbIe; B) NENTUIHBIE; T') BOAOPOIHBIC

Kakue ¢akrtopsl MOTryT BbI3BIBATH HEOOpAaTHMYK JcHaTypaluio Oenka?  a)
B3aMMOJICHCTBHE C JIMTAHIOM; 0) OTpaHIMYCHHBIA IPOTEOIN3; B) IEHCTBUE COJICH TSKEIIBIX
METAJIJIOB T') U3MEHEeHHE KOH(OpMaluy OEJIKOB 3a CUET XMMHUECKON MoaubuKauu

W3 mypruHOBBIX OCHOBaHHI B HYKJICMHOBBIX KUCJIOTaX OOHApYKEHBI: a) aaeHuH; 0) Tumus;
B) ypallWJyI; T') IUTO3HH

Cpenu nepedrciaeHHbIX coeauHenuit ykaxute anekrpoautsl: a) NaOH; 6) CeHs; B) HCI;
r) C2HsOH; 1) CsH1206

Kaxkoit ayieMeHT MMeeT TOJBKO OTPUIIATENIbHYIO CTEIEeHb OKUCICHHS? a) KUCIopoa; O)
HEOH; B) YIJIEpO; T) JIUTHI; 1) HTOP

[Tpu HarpeBaHUM CKOPOCTh XMMUYECKON PEaKIMH: a) YMEHBIIAETCs; 0) HE MEHSETCS; B)
CHayaja BO3pacTaeT, MOTOM MaJaeT; I') BO3pacTaeT

PaBHOBecue peakuuu cMemaeTcs B CTOPOHY 0Opa3oBaHUs MPOAYKTOB PEaKLUU IpH: a)
YBEJIMYEHUU KOHIIGHTPAIIMM HWCXOJHBIX BEIIECTB; 0) YMEHBIICHUU KOHIEHTPAIIUU
UCXOJHBIX BEIICCTB; B) YBEIUYCHUN KOHIICHPAIUH MTPOIYKTOB PEAKIIMK; T) HEM3MEHHBIX
KOHIIEHTPALMAX BCEX BEIIECTB

YHuBepcaibHas ra30Bast MOCTOSIHHAS — 9TO pabd0Ta, KOTOPYIO COBEPIINUT MPH YBEITHUYCHUH
Temnepatyps! Ha 1K B m306apHoM mponecce: a) 1 kr rasa; 6) 1 kmomb rasa; B) 1 M° rasa;
r) 1 nuTp rasa.

Bribepute Hanbonee npaBuibHOE ONpeAeNeHne: mokaszarenb pH - 3To: a) KOHIIEHTpaIus
IPOTOHOB B PacTBOpE; 0) KOHIIEHTPALUS THAPOKCUI-aHUOHOB B PACTBOPE; B) JIOTapu(pm
KOHIIEHTPAIlUU [IPOTOHOB B pacTBOpE; I') 0OpaTHBIN Jorapu(m KOHIEHTPAIIUU IPOTOHOB
B pacTBOpe

K nykneosunmonodocdaram otnocures: a) ATP; 6) AMP; B) TMP; r) CTP

[To mpaBmiry Bant- I'odda ckopocTs XuMu4eckoil peakuuu yBeIHuuBaeTcs B 2-4 pasa
IpU: a) HATMYUH KaTalnu3aTopa; 0) MOBBIIICHUN TEMIIEPATypPhl; B) TIOBBIIIICHUN JaBICHHUS,
T') MOHM)KCHUE TEMIICPATyPhI

MaccoBas 107151 BOAOpOJa MEHBIIIE BCEro B BelecTBe, ¢popmyna koroporo: a) CHs; 0)
H>COs; B) CoH2; ) CoHe

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

KonnuecTBo (MOJB) KAaTHOHOB M aHMOHOB, OOPA3YIOIIMXCS MPHU MOTHON Aucconuanuu 1
MoJib (hocdaTa HaTpHsl, COOTBETCTBEHHO paBHO: a) 1 ©3;0) 1u4;8)4ul;r) lul
Macce runpoxcuna amtomunus (111) paBaoit 19,5 r, coOTBETCTBYET KOTMUECTBO BELIECTBA:
a) 0,5 mons; 6) 0,1 mons; B) 0,25 monb; 1) 0,3 MoIb

Ecnu 3a equauIly n3MepeHHst OTHOCUTENBHBIX aTOMHBIX Macc MpuHATH 1/16 Maccel aToma
KHCIIOpOJia, TO Macca 1 MOJIb BElIECTBAa: a) HE U3MEHUTCS; 0) YBEIMUUTCA B 2 pas3a; B)
YMEHBIIIUTCS B 2 pa3a

Ha ocHoBanuu xumuueckoi popmysibl MOXKHO OTIPEAETUTh: a) MACCOBBIE 0 AIIEMEHTOB
B COEAMHEHUH; O) MOJSPHYIO Maccy BeIIeCTBa; B) MAacCOBYIO JIOJIIO pacTBOpa; T)
M30TOITHBIN COCTaB BENISCTBA

[Ipu onuHakoBO# TemmepaType M AaBieHWH | 1 razooOpasHoro kuciuopona u 1 1
ra3000pa3HOro BOJIOPO/Ia UMEIOT PAaBHBIE: a) YHCIIO MOJIEKYI; 0) Macchl; B) TUIOTHOCTH
Mornekyna — 3T0: a) 4yacTula aToma; 0) 4acTuIla, CyIeCTBYIOIast B TBEPJOM COCTOSIHUH;
B) HauWMEHbINAs YacTHIlA BEIIECTBA, COXPAHSIONMIAs €ro CBOWCTBA, T) 4YaCTHUIIA,
coJiepKaiasi HOHbI
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HanpaBieHne OKHCINTEIbHO-BOCCTAHOBUTENbHON peakmmu: Fe3* + I° — Fe?™ + Iy,
TpoTekaromeil npu cranaapTHeIX yeaosusax: E% 127/ 17 =+0.536B; Fe**/Fe** = +0.771B;
a) BmpaBo; 0) BJIEBO; B) peakiMs PAaBHOBECHA;, T') 3THX JAHHBIX HEAOCTATOYHO ISt
OTIpeIeJICHNs HAaIlPaBJICHHSI PEaKINU

MarautHoe KBaHTOBOE YHCIIO M XapaKTEePHU3yeT: a) paaryc OpOUTHI AJIEKTPOHA; O) HAKIIOH
OpOUTHI B IPOCTPAHCTBE; B) SHEPTUIO JIEKTPOHA; T') 3apsij ajpa

I'maBHOE KBaHTOBOE YMCcIO N (10 bopy) xapakTepusyert: a) GopMy FIEKTPOHHOTO 00IaKa;
0) paccTostHUE JIEKTPOHA OT sI/Ipa; B) SHEPTUIO DJICKTPOHA; T') 3apsia sjipa

Op6uransHoe kBaHTOBOe umciao | (mo Bopy) xapakrepusyer: a) pasmep opOHTHI, 0)
DHEPTHUIO0 DJIEKTPOHA; B) (OpPMY 3JIEKTPOHHOrO OOJIaKa ; T') BJIEKTPOOTPHUIATEIHHOCTD
aToma

[IpaBuna, coOmromaromIvecs: MPU 3alOJIHEHUM JJIEKTPOHAMU aTOMHBIX OpOuTajeil: a)
npunuun Ilaynu; 6) mpaBuino XyHAa; B) IPUHLMI HAaUMEHbBIIEH SHEPrUH; T') MpaBuia
Kireukosckoro

MakcumanbHOE YUCII0 AJIEKTPOHOB Ha ypoBHE ¢ N = 3 paBHO: a) 3; 06) 4; B) 32; 1) 18; 1) 8
BemectBa, B KOTOpBIX Bee CBsi3u KoBalieHTHBIE nossipabie: a) H202; 6) NH4sNOs; B) NH3;
r) H20

Haunmenee npounas xumudeckast CBsi3b: a) METaJUIMUECKast; 0) MOHHAs; B) BOJAOPOIHAS; T)
KOBaJICHTHAs

EIMHUIE] M3MEPEHHs CKOPOCTH XMMHYECKOH peakIuH: a) Moib- T c™; 6) n-Momb 1 B)
c-Moub 1 T) MOJIb T 'MUH

[TpaBuio (mpuHIUI), JIeXKalIee B OCHOBE OIPEISIICHUS BIUSHIS PA3INYHBIX (PAKTOPOB HA
XUMHYeCKoe paBHOBecue: a) npunuun [laynu; 6) mpaBuno Xynna; B) npuHiun Jle-
latense; r) mpaBuio Baut-T'odda

Briaxknas makmycoBasi OyMaxkka KpacHeeT B mpobupkax ¢ BemectBamu: a) NHs; 6) HCI; B)
SO2; 1) CO

Bripaxxenue “PactBop ¢ maccoBoii noneit 3% o3nayaet: a) B 100 r Boabl pacTBOpEHO 3 T
conu; 0) B 97 T Boasl pactBopeHo 3 T cour; B) B 103 T pacTBOpa COMEPKUTCS 3 T COJH.
Ha oxnoii cknsuke Hamucano “15% HCI”, a wa apyroit — “onci=0.15”. TlpaBuibHOE
YTBEpXkKACHHE: a) KOHIIEHTpalus pacTBopa B nepBoil ckisiike B 100 pa3 Oosiblie, 4em BO
BTOPOil; 0) KOHIIEHTpAIUs pacTBOpa BO BTOPOIi CckisiHKe B 10 pa3 MeHbIIIe, YeM B MEPBOIL;
B) KOHIIEHTPAIIMX PACTBOPOB B 00EHX CKIISTHKAX OMHAKOBEI

Bopanble pacTBOPHI AJIEKTPOIUTOB MPOBOIAT IIEKTPUUECKUN TOK 32 CUET: a) KATHOHOB H
AIIEKTPOHOB; 0) aHMOHOB U JIEKTPOHOB; B) TOJIFKO JIEKTPOHOB; T) KATHOHOB M aHUOHOB
BemectBa, KoTOpBIE IPU JMCCOLMALIMN B BOJE B Kau€CTBE KATHOHOB OOPa3yIOT TOJIBKO
MOHBI BOJOPOJa, HA3BIBAIOTCS: a) LIeIoYaMu; O) KUCIBIMU COJISIMU; B) KHCIOTAMHU; T)
aM(bOTEepHBIMU THAPOKCUIAMU

DNEeKTPOIN3 — ITO: a) OKUCIUTEIbHO—BOCCTAHOBUTENBHBIE TPOLIECCH, TPOUCXOISIINE B
pacTBOpax M pacriiaBax 3JIEKTPOIUTOB BO BpeMs MIPOXOKIACHUS SJIEKTPHUECKOTO TOKa; 0)
OKHCITUTEITFHO-BOCCTAHOBUTENFHBIC PEAKIINH, TPOXOISIIIE B PACTBOPAX MEXKITY HOHAMU;
B) peaKIMK MOJIEKYJ PACTBOPEHHBIX BEIIECTB C MOJIEKYJIaMU BOJBI.

DIEKTPOIU3 JUCTUILTUPOBAHHON BOJBI IPOBOIUTH: a) MOXHO, T.K. BOJA TUCCOITUUPYET C
o0OpasoBanueM noHoB H* 1 OH"; 6) MOXkHO, e J0OABUTH JIEKTPOIIUT, YBEIMIUBAIOIIUM
AIIEKTPOIPOBOTHOCTD pacTtBopa; B) HENb3s, T.K. MOJIEKYJIBI BOABI Ha HMOHBI HE
JUCCOLIMUPYIOT.

Ha karome oOBIYHO MPOTEKAIOT MPOIECCH: a) OKHUCIIEHHUs; 0) BOCCTAHOBJICHHUS; B)
JUCCOLIMAIIIY DIIEKTPOIUTOB HA MOHBI.

Bydepusim coiictBoM obamaer cmech: a) (CH3COO)2Pb 1 CH3COOH; 6) NHsNO3 u
NH4OH; B) NH4sNOs u HNOg3; 1) Cu(OH)2 u CuCl,
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CoNoOARWNE

[EN
o

Temvl pechepamos
DU3UKO-XUMHUYECKUE METO/IbI UCCIIEIOBAHUS B MOHUTOPUHIE€ OKPYKAIOILEH CpEebl.
MeTonbl U3y4eHus )KUBBIX KIETOK (pacTeHH, )KUBOTHBIX, MUKPOOPTaHU3MOB).
M3yueHne TOHKOH CTPYKTYpbl MaKpOMOJIEKYJI: IPOIILIOE, HACTOsIIEee U OyayIIee.
CoBpeMeHHbBIE MUKPOCKOIIBL: HOBBIE BO3MOXKHOCTH.
DKOJIOTMYECKHI MOHUTOPHHT M METOAOJIOTHS HAyYHBIX HCCICIOBAHUN — MPOOJIEMBI H
IIEPCIIEKTHUBBI.
OnexTpodopes: UCTOPHSI OTKPHITHS U COBPEMEHHBIE BOZMOKHOCTH.
Vcnonb30BaHue IByMEPHOIO renb-ieKTpodopesa s pa3aeneHus OenKoB.
JIOCTOMHCTBAa M HEAOCTATKU METOJIA Telib-3IIeKTpodopesa i U3ydeHUsT HYKICHHOBBIX
KHCJIOT.
JleHaTypupyonmii renb-31eKTpodopes: HCIoNb30BaHue I pa3felieHUsT HYKICHHOBBIX
KHCJIOT.
Jlenatypupyromuii refb-31eKTpodopes3: NCIOIb30BaHuE IS pa3ieaeHus OEIKOB.
DU3UKO-XUMUYECKHE METO/Ibl U (DyHIAMEHTAJIbHBIE OTKPBITHS B 00JaCTH MOJIEKYJISIPHON
OMOJIOrUM: B3aUMHOE Pa3BUTHE U TBOPUECKASI MBICIIb.
Posnb hr3MKO-XUMHUECKOT0 MOAX0/1a B OTKPBITUHU IPOLIECCOB TPAHCKPUIILIUH, TPAHCIISALIMU
Y PEIUIMKALUN.
N3y4eHne BUPYCOB: HEBO3MOKHOE CTaJI0 BO3MOXKHBIM.
Bo3MokHOCTH METO/1a CETMMEHTAINH B U3YUYSCHHH BUPYCOB U OaKTeproQaros.
MMMyHOJIOrM4€CKHE METOIbI B U3yYEHUH MAKPOMOJIEKYJL.
Hcnonp30BaHne paJuOaKTUBHBIX U30TONOB B U3yYEHUH (PYHKIIMOHUPOBAHUS KIIETOK.
Hcnonb3oBaHue paguOaKTUBHBIX H30TONOB B H3YYEHHM TPOPUUECKONW CTPYKTYpHhI
OuoLeHo3a.
N3ydyeHne CTPYKTYpbl MAaKpOMOJEKYJ] C IOMOIIBIO 3JIEKTPOHHOW MHMKPOCKOIHUM MU
CIIEKTPOCKOIINYECKUX METOJIOB: CPABHUTEIIBHBIN aHAIN3 METO/0B.
KonnuecTBeHHBIE METOBI B U3YYEHUH MAKPOMOJIEKYJI U KIIETOK.
N3yuenue CTpyKTypbl MAKPOMOJIEKYJI: UICTOPUS Pa3BUTHS METOINYECKHUX MTOAXO0I0B.
IIpuMeHeHre HOHOCEIEKTUBHBIX DJIEKTPOAOB I ONPEIEICHUS KOHLIEHTpAllud UOHOB B
BOJHBIX PacCTBOPAX.
Mertobl onpeaeneHns MOJIEKYIPHBIX MacC OMOMOJIEKYII: CPABHUTEIIbHBIE aCTIEKTHI.
PU3NKO-XNUMHUYECKHE METO/IbI UCCIIEJOBAHUS ITPOTEOMA.
KBaHTOBBIE MEXaHM3Mbl BO3HUKHOBEHHUS MOJIEKYJISPHBIX CIIEKTPOB IOIJIOLIEHUS U
UCITYCKaHHS.

Koumponwbhnvie 6onpocwl 01151 mexkywe2o Konmpons
Kakue npuHIUIIBI IeKaT B OCHOBE KJIacCU(UKAIIMKA OPTaHUYECKUX COSTUHEHHIT?
KaxoBbl mpuHIMIBI KiIacCU(PUKAUA aMUHOKHUCIIOT?
Kaxkue pacTBopuUTENnN UCNONIB3YIOT AJI SKCTPAKIIUU AMUHOKHUCIIOT?
Kak M0>XHO pa3fieinuTh CMECh aMUHOKUCITIOT U UJICHTU(DUIIMPOBATH UX?
Kakue MeToabl HCTIONB3YIOT ISl KOJIMYECTBEHHOTO ONPEIeNICHUs] aMUHOKHUCIIOT?
JatiTe 001Iyr0 XapakTepUCTUKY JumuiaM. KakoBbI TPUHITUIIEI KJIacCU(DUKAIIAN JTUITHIO0B?
Kak MOXHO W3BJI€Yb TUMUABI U3 OMOJOTHYECKUX 00pa3IoB?
Kakwne mpuHIUIIBI JIe)KaT B OCHOBE Ki1acCU(UKAIIUN YTIIE€BOIOB?
Kakue MeToabl UCTIONB3YIOT JJIsl U3BJICUEHUS YIIIEBOI0B?

. J1s pazfeneHust cMecu KakuxX YIieBOJOB HUCHOJb3YIOT OyMaXKHYI WJIM TOHKOCJIOHHYIO

xpomarorpaduro?
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Kaxkune ciocoOw1 kitaccudukamnmnm 0€IK0oB pacTeHUi BbI 3HaeTe? Ha kakux MpuHITUIIaX OHU
OCHOBaHbI?

Kakwue criocoOsl ppakiinoHMpoBaHUsl OEITKOB UCHIOIB3YIOT MPU UX BbIACICHUU?

Kakwue cBoiicTBa O€TKOB TIO3BOJISIOT UX (PPaKIIMOHUPOBATE?

Kaxkue conm 00bIMHO UCTIONB3YIOT ISl ocakaeHus 0enkoB? [Touemy?

KakoBa mocnienoBaTebHOCTh 3TAllOB OUYMCTKH O€IKOB?

Kak MOXHO 04nCTUTH O€JIKH OT HU3KOMOJIEKYJISIPHBIX COeIUHEHUN?

[anite cpaauTenbHyro xapakrepuctuky JJHK u PHK.

Kakue pu3nko-xuMmuieckre MeTo Il MCIONB3YIOT JJISl BBIACICHUS HYKJIENHOBBIX KUCIOT?
[lepeuncnure U oXxapakTepusyiTe OCHOBHBIE dTaribl Beiaenenus u ounctku JJHK u PHK?
[ToueMy HYKJIEMHOBBIE KUCIOTHI U OEIKU BBIACISIOT HA XOJIOAY?

Kak ouncTuTh HYKJICMHOBBIC KUCIIOTHI OT O€JIKa U IPYTUX OPraHMYECKUX COSAUHEHUI?
Kak MOHO NpOKOHTpOIMPOBATh cTeneHb yucToThl npenapatoB JHK u PHK?

Kakue mMeToapl ucnonb3ytoT a1t koimyectBeHHoro onpenenenus JHK u PHK?

Kakue mnpubopsl U METOIbl MOKHO HCIIONB30BAaTh Ui OINpPEACNCHUS COACpPHKAHUI
HEOPraHUYECKUX KaTHOHOB?

B yem npeumyiecTBa 1 HEJOCTATKU Pa3HBIX BUAOB CBETOBOW MUKPOCKOHUU?

Kakue npuemsl MO3BOJSAIOT MUHUMHU3UPOBATH IOSIBJICHHE apTe(PaKTOB IPU CBETOBOU
MUKPOCKOIUU?

B kakux cmy4asx 3¢(eKTUBHO HCIOIB30BATh JIOMHUHECHEHTHYIO U (DIyOpPECIEHTHYIO
MUKPOCKOIHIO?

Kakne BO3MOXKHOCTH JjaeT KOH(OKaIbHAsT MUKPOCKOIIHS?

Kakue npuembl moAroToBKHA 00pa3oB AJisl AIEKTPOHHON MUKpOCKonuu Bam n3BecTHBI?
Kakwue criocoObpl KOHTpaCTUPOBAHMSI UCIIOJIB3YIOT B 3JIEKTPOHHOM MUKPOCKOIMU?
KakoBbl BO3MOKHOCTH TPAHCMUCCUOHHON U CKAaHUPYIOIIECH 3IEKTPOHHOW MUKPOCKOTIHUN?
Kakue MeTonpl B COYETAaHMHM C MHUKPOCKOINHEH IO3BOJSIOT M3y4aTh JIOKAJIU3ALUIO
BEIIECTB, OT/ICIbHBIX peakluid, GEPMEHTOB B KJIETKE U TKAHSIX?

B uem cymnocTs METO0B XpoMaTorpapuu?

Kto nzo6pen meroa xpomarorpadguu?

MOoHO 1M caenaTh BBIBOJ O MPUPOJAE BEIIECTBA HA OCHOBAHHH XPOMAaTOpapUUECKUX
MAHHBIX?

B uyem mnpeumyiiecTBa 3IIOEHTHOM Xpomarorpaguu mneper  (QpOHTAIbHOM U
BBITECHUTEIBHOMN?

HaTte ompeneneHue CAeAyIOIMX MOHATHUMA: a) BBICOTA XPOMATOrpapUYEcKOro IMuka; 0)
HMIMPHHA XpPOMATOrpauuecKoro Mnuka; B) OOl yaepKuBaeMblil 00beM.

Uro Takoe OTHOCHUTEIbHBIM yJEp’KUBAaeMblii 00BEM M OTHOCUTEIBHOE BpeEMs
yIAep>KUBaHUs?

Uro Takoe MepTBBIN 00beM KosIoHKK? Kakrie 00beMbl OH B ce0s1 BKITIOUAET?

[Touemy B XpomaTorpaduyeckyio KOJOHKY BBOJAT OOBIYHO Majble KOJIMYECTBA
OTpeesieMbIX COeTUHEHUI?

Kak nsmeputs Rf? B kakoM HHTEpBajie 3HAUCHHI MOXKET U3MEHATHCS BearmunHa Rf?

B uem npenMytiecTBa U HEAOCTATKH BOCXOAIICH M HUCXOASAIICH XpomaTtorpaguu?

B uem ocobGeHHOCTH M IpeuMyliecTBa TOHKOCIOHHONW XpoMaTorpaduu B CpPaBHEHHHU C
OymaxHOW?

Kak BBINOJIHAIOT KOJIMYECTBEHHBIM aHAJIN3 METOJOM PacHpeIeIUTEIbHON KUIAKOCTHOU
xpomatorpaduu Ha 6ymare?

Kakue mnapamerpsl XpomMaTorpapuueckoro MUKa HCIOJIB3YIOT JUIsl KOJIMYECTBEHHOTO
aHanuza’?

Yro aBnseTca HanboJiee BaKHON MPUYMHON pa3MbIBaHUS XpoMaTorpaguueckoro nmiuKka?
Kakas u3 Teopuit xpomatorpaduu JaeT OCHOBY Ui ONITHUMHU3ALMHA XPOMATOTpadhuIecKoro
npotiecca?
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Kakue BenmunHbl XapakTepusyroT 3¢(HeKTUBHOCTh XpomaTorpadudeckoi komonku? Kax
€€ TOBBICUTH?

Kak oueHuth 3 PexkTuBHOCTD pazzaeneHus: B xpomarorpapuun?

KakoBel 00macT TpUMEHEHHUs, JOCTOMHCTBA M HEIOCTaTKM METOJOB Ta30BOU
xpomarorpaduu?

HazoBure ciocoObI IETEKTHPOBAHUS BEIIECTB B Ta30BOM U )KHUIKOCTHOM XpoMarorpadumu.
Kakyio uHpOpMaIio MOXKHO MOJYYUTh W3 XPOMATOrpamMM IPU HCIIOJIB30BAHUU JIBYX
IIOCJIEI0BATEIBHO COEIUHEHHBIX 1€TEKTOPOB?

Kakoii nerektop Bbl Obl BBIOpalM HpHU aHaU3e OOBEKTOB OKPYXKAIOIICH Cpeibl Ha
coJiepaHue MECTUIIUI0B?

B dem CcymHOCTh METOAOB KOJIMYECTBEHHOTO aHaIn3a: a) abCONMIOTHON KalMOpOBKH; O)
BHYTpPEHHEN HOpManu3aluy (HOPMUPOBKH); B) BHYTPEHHETO CTaHaapTa?

B kakux ciydasix B KOJMYECTBEHHOM XpOMATOrpaUyecKOM aHaIU3€ U3MEPSIOT BBICOTY
nuKa? mionaab nuxka?

KaxoBa poibs moaBmxHOM (pa3bl B Ta30BOM U KUIKOCTHOM XpomaTtorpaduun?

[lpuBeauTe mnpHUMEpbl HEMOABWXHBIX (a3 B afcopOIUOHHOW BBICOKOI()()EKTUBHOM
KUJKOCTHOM XpoMaTtorpaduu.

Uro Takoe rpaJleHTHOE SIIOMPOBAHIE B Ta30BOH U )KUIKOCTHOU XpoMaTorpaduu?

YeM OTIMYAIOTCS HOPMAJIbHO- U 0OpalieHHO-(a30BbIi BapuanT BOXKX?

KakoBbl 0051aCTM IPUMEHEHHUS, JOCTOMHCTBA M HEIOCTAaTKU METOAOB a/ICOPOIIMOHHOM
xpomarorpaduu?

Ha3zoBute Hambonee pacrnpoCTpaHEHHBIE PACTBOPHUTENH M aJCOPOSHTHI B KHIKOCTHOM
xpomarorpadumu.

Kakue HenonBuHbIE (a3bl UCHOJB3YIOT B MOHHOM XpoMaTorpauu i pa3/eieHUs
AQHUOHOB U KaTHOHOB?

Kakne noHooOMeHHbIE CMOJIbI BaM U3BECTHBI?

B kakux ciy4asx UCMOJIb3YIOT HOHOOOMEHHUKH?

UYro Takoe renb-puiIbTpanus?

Kakwue BemiecTBa UCIOIB3YIOT B KAUECTBE HOCUTENEH 1715 Teb-(UIbTparuun?

Uro npencrasisger coboit cepanexc? Ilo kakoMy NpuHIUIY Pa3IUYalOT pa3HbIE THUIIbI
cedanexcon?

KakoBbl cdepbl Hcnonb3oBaHus renb-puiabTpanun’?

Kakoii nprHIKT JIeXKUT B OCHOBE pa3JieJIeHUs] MOJIEKYJI IpU 3ieKTpodopese?

Kakwue renu ncnonbs3yror AJis aekTpodopesa OeKoB U HyKJIEHNHOBBIX KucioT? [louemy?
Jlnist kakux 1esnel IpoBOJAT MpoLeaypy ekTpodopesa?

B uem 0coOeHHOCTH aHATUTUYECKOTO U NpenapaTUBHOTO 31eKTpodopesa?

Kak 3aBUCHT OT HanpsDKEHHsI KAUYeCTBO IEKTPOPOPETUUECKOTO pa3/iesieHHsI BELeCTB?

B kakux cinyuasx menecoodpasHo ucnoib3oBath SDS-anexkTpodopes?

Yro Takoe n3031eKTpooKycrpoBanue? B kakux ciiyyasix ero npuMeHsoT?

B kakux cimyyasx UCIONIB3YIOT HO3EPH-, @ B KAKUX Cay3epH-THOpUIn3anno?

KakoB npunHimmn pabotsl ciekrpodoTomeTpa?

Urto Takoe MOJSIpHBIN K03 (PUIIMEHT IKCTUHKIUU?

Yro Takoe onTuyeckas moTHOCTh? Kak ee u3mepurs?

[TpuBenuTe mpUMeEpHl UCIIOJIb30BAHUS CIIEKTPOPOTOMETPUUECKHX METO/I0B B OMOJIOTHH U
DKOJIOTHH.

Kak u mna gero mpumensitoT QuiyopecueHTHble kpacutenu? Kakue dmyopeciieHTHbIE
KpacuTeNy BaM U3BECTHBI?

Kakue Buibl HeHTpUYrupOBaHUs UCIOIB3YIOT AJISl BbIIEIEHUS KIETOUHBIX CTPYKTYp?
Kakue BemecTBa MCHONB3YIOT AJIS CO3JaHMS T'PAJAMEHTa IUIOTHOCTH B LEHTPH(PYKHBIX
npobupkax?

Yro Takoe KOAPPHUIHUEHT CeAUMEHTAUN?

Uro o3nauarot equnuiibl Ceendepra?



86. B yem oTiuuus aHATMTHYECKOTO U MPETapaTUBHOTO EHTPU(YTUpOBaHHUSI?

87. Kakue (akTopsl BIMAIOT HA CEAUMEHTALUIO CTPYKTYP U MaKpOMOJIEKYI?

88. Kak onpenenuTs INIOTHOCTb U MACCy CTPYKTYP U MOJIEKYJ IPH LEHTpU(YrupoBaHUU?

89. Uem ompenensitoTcsi 0OCOOCHHOCTH HCIOJIB30BAaHUS YIVIOBOTO POTOpa WM POTOpa C
HOJIBECHBIMM CTaKaHaMu?

90. MoxeTr 1M HCIOJIb30BaHHE MPHOOPOB 00ECHeunTh OOBEKTUBHOCTH PE3YJIbTAaTOB
UCCIIEI0BaHMsI OMOJIOIMYECKHX OOBEKTOB?

91. KakoBbI HCTOYHUKH MTOTPEIIHOCTH P padoTe ¢ mpudopamu?

92. Kakue cymiecTByrOT METO/Ibl IOATOTOBKU 00pa3LioB K K XUMUYECKOMY aHaIU3y?

93. Kakue ycnoBus He0oOXOAMMO COOJIOAATh TpPU  yINApPUBAaHUU PACTBOPOB Pa3HBIX
opranndeckux coenquHeHui? [louemy?

94. B kakux ciy4asix UCTIONb3YIOT nuann3? KakoBbl ycI0BUS €ro MpoBeIeHUs?

95. Kakue mpeumymiectBa JaeT JUO(UIbHAS CyIIKa B CPAaBHEHMM C BBICYLIIMBAHHUEM B
CYUIMIIBHBIX mIKagax?

96. Kakue skCTpareHTsl UCIOJIb3YIOT JUIsl U3BJICUEHUS] OPraHMYECKUX BEIIECTB U3 00pa3LoB?

97. [NaiiTe onpeeneHre MOHATUSAM «pa3IeIeHUue», KKOHIICHTPUPOBAHUEY, «BBIJICIICHUEY.

98. Kakoii mapameTp UCHOIb3YETCs Il OLIEHKH 3P (HEKTUBHOCTH KOHIIEHTPUPOBAHUS?

99. HMaiiTe onpeeneHne MOHATHIO «KOd(PPHUIIMEHT pa3aeIeHHs.

100. Jlaiite ompeneneHue MOHSATHIO CTeNeHb H3BIedeHUs. Kakum oOpa3oMm cTemneHb
U3BJICUCHHSI CBA3aHA C KO GUIIMEHTOM pacipeaesieH s ?

101. Kak ycrpoen pH-merp? Kakue TUIBI 3JEKTPOAOB HCIONB3YIOT ISl U3MEPEHUS
KHCIIOTHOCTH CPEJIbI?

102. B 1em gocTOMHCTBA M HEIOCTATKH WCIOJIB30BAaHUS MHAWKATOPHOW Oymaru mpu
u3mepenuu pH?

103. YTo TaKoe CEICKTUBHBIC AIEKTPOIbI?

104. Kakwue Tumsl cenekTUBHBIX 3JEKTPOJOB BaM U3BECTHBI? [l 4ero ux UCrosb3yoT?

105. AKTHBHOCTb KakuX ()€pMEHTOB MOKHO OMPEIEISTh SJICKTPOMETPUUECKU?

106. [ouemy C mmpoko wuCIONBE3yIOT B OHOXMMHYECKMX M 9IKOJOTMUECKHX
UCCIIeIOBaHUIX?

107. Kakne Mepbl TIpeaocTOpOKHOCTH HEOOXOAMMO NpPEANpPUHUMATH, padoTas C

paannOaKTUBHBIMU H30TOIamMu?

Jlemoncmpayuonnwiii eapuanm mecma Nel

1. Metox pa3zaeneHusi MOJEKYJ, OCHOBAaHHBI Ha MHOTOKPATHOM MOBTOPEHUU aKTOB COPOIMH U
JIecOpOIIMH BEIECTBA MPH MEPEMELIEHUN €ro B MIOTOKE MOJIBUKHOM (ha3bl BOJIb HEMOABHKHOTO
copOeHTa Ha3bIBACTCS:

a) anekTpodopes; 6) xpomaTorpadus; B) abcopOLus; I') yabTpaduIbTpaLus.

2. Cpenau mepeyuclIEeHHbIX BHJOB XpoMaTorpaguu BblOepu Te, Kiaccu(uKalus KOTOPBIX
OCHOBaHa Ha MEXaHU3Max pa3J/IeJICHMsI BEILIECTB.

a) )KUJKOCTHas; 0) KOJIOHOYHAs; B) OyMaxHasi; I) apuHHas.

Lemoncmpayuonnvii éapuanm mecma Ne2
1. Beibepurte TUN miepexoa, COOTBETCTBYIOIIMMI MOTJIOMICHUIO MOJICKYJION JIEKTPOMArHUTHBIX
BOJIH BUJIUMOM 00JIaCTH CIIEKTpa:
a) AJepHbIi; 0) MEXIy OCHOBHBIM COCTOSSHUEM M JIIOOBIM KOJeOaTelbHbIM YPOBHEM IE€PBOTO
BO30Y)KJICHHOTO COCTOSIHMS; B) BpAIATENbHBIN; T) MEXIy KoJeOaTelbHBIMA YPOBHSIMH B
npeJienax OJTHOTO 3JIEKTPOHHOTO YPOBHSI.
2. Bribepute THNI Tepexojaa, COOTBETCTBYIOIIMN IOTJIOUICHUIO MOJEKYJIOH HH(paKpacHOro
U3ITyYEHUS:
a) s7epHbIi; 0) MEXAY OCHOBHBIM COCTOSIHUEM M JHOOBIM KojeOaTeIbHBIM YPOBHEM IE€PBOTO
BO30Y>KJIEHHOTO COCTOSIHMSI; B) BpallaTeNbHBIM; T') MEXIy KoieOaTeJbHbIMU YPOBHSMU B
IIpeJienax OJJHOTO JIEKTPOHHOTO YPOBHSI.



ﬂeMOHcmpaL;MOHHblﬁ eapuarm cumyayuOHHblX U pac4emHnblx 3a0ay

Tema «PU3UKO-XUMHUYECKAs XapaKTEPUCTUKA MAKPOMOJIEKYII»
PaccuuraiiTe 3Ha4eHHS U303IEKTPUYECKUX TOUEK OJIMTONENTH/IA 10 U3BECTHRIM 3HaueHusIM pK

Tema «MeTo/bl HEIOCPEACTBEHHOTO HAOIIOACHUSY
Bo ckonbko pa3z u3MeHHTCS IIyOMHA pe3Ko M300pakaeMOoro MPOCTPAaHCTBA B MUKPOCKOIE MpHU
cmeHe oobekTHBa 8x0,2 Ha 60x0,857 Okyisip ¢ yBenuueHueM 15X ocTaercs MOCTOSHHBIM.

Tema «XpomaTorpadus»
Mouekyna ¢gepMeHTa JUCCOIUUPYET Ha YEThIPEe UACHTHYHBIX CYOBEIMHHIIBI M HEOOXOIMMO
IPOBEPUTh  UHIUBUAYyaJdbHYIO  (EpMEHTAaTHMBHYIO  aKTHBHOCTh  cyObenuuuin.  Kakyro
XpoMaTorpauuecKyro CUCTEMY CIIeIyeT BEIOpaTh, YTOOBI OTACTUTH MOHOMEPHI OT TeTpamepa?

Tema «3aexTpodopes»
Bupyc comepxur 256 6enkoB, 64 U3 KOTOPBIX UMEIOT MOJEKyIsspHyro maccy 1800 [la, a 192 —
26000. Ecnu Bupyc pa3pymmuTh 1 npoaHaim3uposath MetogoM JJCH-amekTpodopesa, To, CKoJIbKo
30H Ha JJEeKTpodoperpaMmMe MOXKHO OXKHUAATh, KAKOBBI OyIyT OTHOCUTEIIBHBIC PACCTOSHUS
MUTPALUU U OTHOCUTEIbHbIE TIOIIAIU 30H?

Tema «CeKTpOCKONMUYECKHE METOIBI»
[Tornomuienue pacTBopa, COAECPHKAIIETO BEIIECTBO C MOJIEKYISPHBIM BecoM 423 B KOHIIEHTpALlUU
32 wmkr/mn cocraBmsier 0,27 mpu 540 HM B OIJHOCAaHTHMETPOBOW KioBeTe. Yemy paBeH
kodduimeHT MomspHoro mnorameHus npu 540 HM, ecid JOMYCTUTh, 4TO 3akoH bepa
coOmronaercs?

Tema «llentpudyrupoBanuer
Kakoe nenTpobexHoe yCKOpeHHe JOKHA UMETh HEeHTpUdyra, YTOObl BHI3BaTh OCEIaHNUE YaCTHULL
pamuycom I = 5-10® m u mmotHoCTHIO p = 3-10° Kr/M B cpene ¢ maoTHOCTBIO po=1-10% kr/M° M
BA3K0CTBIO 7 = 1-10 ITa-c mpu T = 300 K?

Tema «[Ipounie HU3NKO-XUMUYECKIE METO/IbI AaHATTU3a)»
Brruucnute 351€KTpOIHBIN MOTEHIIMA METHOTO JIEKTPO/Ia, OMYIIEHHOTO B PACTBOP COJIU MEJIU C
KoHuenTparumeii Cu?* paBuoit 0,1 Mons/11; E°cu®*icue= 0,34 B.

Ouyenounvle cpedcmea 01 RPOMEHCYMOUHOU Ammecmayuu

Ilpumepubwtii nepeuensv 60npocos K 3auemy

dusnko-xuMuueckre MeToibl. OOIas XxapakTepUCTHKA, TPUHITUITBI KITaCCHU(UKAIIIH.

2. XapakTepHcTHKa MaKpOMOJEKYI: MONUINeNnTuAHble nenu. CBs3u, 00yCIOBIHUBAIOIINE
B3aUMO/ICCTBUE AMHUHOKHUCIIOT B Oenkax. OU3MKo-XMMUYECKOI CBOMCTBA aMUHOKHUCIIOT U
OenKoB.

3. KoMIOHEHTHI HYKJIEHHOBBIX KUCJIOT. CBSI31, BOSHUKAIOIINE B IMOJTMHYKICOTHTHON TICTIH.
JIuHeHbpleE W UMKIMYECKHE NOJMHYKIEOTHAHblE uenu. [luxiubr Xepmu. Pusuko-
XAMHYECKHE CBOMCTBA HYKJIEMHOBBIX KHCJIOT.

4. TloHATHA HATUBHOM M JEHATYPUPOBAHHOW CTPYKTYpbl Ouomonumepa. JleTepreHThI.
Penaryparnusi, quccounanus u peaccoruanus. [ MOpuHbIe MOJIEKYITHI.

5. Omnextpodope3. CkopocTh  JABMKEHHS  YaCTUIBI B DJIEKTPUYECKOM  TOJeE.
DnekTpodopeTrndeckas MoABHXHOCTb.

6. Buabr snextpodopesa. Dnekrpodope3 ¢ MOABMKHONW TpaHUIEH U HEMpPEepBIBHBIN

anexTpodopes.

Bunsl anexrpodopesa. 3oHanbHbIHM 1eKTpodopes.

8. Temp-amekTpodope3. XapaKTepUCTHKA arapo3Horo reiss.  SIBIeHWe SHI0oCMOca B
arapo3HOM reJe.

9. Xapakrepuctuka mnommakpmwiamugHoro tens ([TAADD). ®axrtopsl, yiydmiaronme
pa3petienue sekrpodopesa. DakTopsl, BIUsAOMKE Ha momuMepusanuio [TAAT .

10. DnekTpodope3 HYKIEHHOBBIX KHCJIOT. XapaKTePUCTHKU HYKJIECHHOBBIX KHCIIOT,
00yCIIOBIMBAIOIINE OCOOEHHOCTH UX ANEKTpodopesa.
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Hu3KkoBOJIBTHBIH M BBICOKOBOJIBTHBIN Tellb-31eKTpodope3 HYKIEHHOBBIX KHUCIOT.
OnexkTpodope3 B JEHATYpUPYIOIIMX Trensx. MapkepHble Moiekynsl. Jluaupyromme
KpacHUTellH.

Onexrpodopes 6enkon. JJCH-anekrpodopes. Auck-anexrpodopes B [TAAT.

JIBymepHBIii renb-anekTpodopes. M3oanekrpuueckast pokycupoBKa.

Kanumsipasrii anekTpodopes.

LenTtpudyruponanre. OCHOBBI TEOPUU CKOpPOCTU ceauMeHTanuu. CearuMeHTAIMOHHOE
paBHOBECHE.

AHanuThueckue W rnpenapaTuBHble HeHTpUdyru. OCHOBHBIE MpaBWiia CEAMMEHTAIUU.
Koadduuument ceaumenTanuu.

CkopoctHoe nentpudyrupoanue. GakTopsl, BIUSIONINE HA CKOPOCTh CEAMMEHTALINU.
30HaMbHOE LEHTPUPYTHpPOBaHUE. 3aBUCUMOCTh CEIUMEHTAIlMH OT KOHIIEHTPAIUH.
Crangaptablie K03 (PUIUEHTHI CeAUMEHTALIUU.

OnTHyeckre CUCTEMBI, UCTIOJIb3YeMbIE ISl OTIPEIEICHUsI KOHIICHTPAMU KOMIIOHEHTOB B
HeHTpudyrax.

Cenumentanus JJHK B menoyHoM rpagueHte caxaposbl. M3mepeHne MOJIEKYISIpHOM
Macchl METOJIOM CEIMMEHTAllMOHHOTO paBHOBecus. [Ipumepsl HCMIONB30BaHUS
CKOPOCTHOMW M 30HAJIbHOM CEIMMEHTALIUH.

Xpomarorpadpusi. Teopuss  xpomarorpaduueckoro  mporecca.  Kmaccuduxarms
XpoMarorpagpuyecKiux METOI0B.

PacnpenenurensHas xpomarorpadus: IpUHLIUI METOa U KO3 (DUIIMEHT pacrpeieleHHUs.
Ancop6rronHas xpomarorpadus. BeicokosddhexTuBHas KUAKOCTHASI XpoMaTorpadusi.
HNonooOMeHHas xpomarorpadus.

Addunnas xpomarorpadus. JIuranasl, ucrnonszyemble B adhGuHHON XpoMaTorpapu.
['enp-nponukaromas xpomarorpadus. OnpeaeneHue MOJICKyIIPHONH Macchl Oelnka.
XpomaTtorpamma. XapaKTepUCTUKH XpomaTorpaduueckux NUKOB. KauecTBeHHBIH U
KOJIMUECTBEHHBIN aHAINU3 B KOJIOHOYHON Xpomartorpaduu.

OntuMuzanusi ycnoBHid (QpakKIMOHUPOBAHUS B XPOMATOTPA(PHUECKOM 3KCIIEPHMEHTE.
Xpomarorpadus makpomosnekyi. [IpuHIunuansHas cxema XHIKOCTHOTO XpoMaTtorpada.
["azo-xuakocTHas Xpomarorpadus. YCTpoHCTBO ra3zoBoro xpomarorpada. OoOmacth
IPUMEHEHHUS.

[Tnanapnas xpomarorpadus: pacupeneauTenbHas OymaxHas xpomatorpadus. [TpuHiun
paszzenenHus. KauecTBeHHBIM U KOTMYECTBEHHBIH aHAIN3.

Tonkocnoiinas xpomarorpadus. KauecTBeHHBIN U KOJIMUYECTBECHHBIN aHAU3.
Ontuueckast Mukpockonus. [Tpuniun Merona u ero Mmoaudukanuu.

®nyopeciieHTHast MUKpockonus. [IpuHIMI 1 0COOEHHOCTH MeToAA.

@DaKTOpbI, ONMPEEIISAIONINE Pa3pPelIaoIlyl0 CIIOCOOHOCTh ONTUYECKOH CHEKTPOCKOIHUH.
Aneprypa.

DJeKTpoHHas cKaHupyroas Mukpockonus. [Tpuniun Metona, 001acTh NPUMEHEHUS.
DJeKTpOHHAs TPAaHCMHUCCHHHAsE MUKpOocKonHs. [IpuHImm MeToa.

TexHuKa MOATrOTOBKH MPENapaToB JUIsi MUKPOCKOIIHH.

Criektpockonuyeckre MeTonbl. llormomenne u UCIyCKaHWE H3JITyYEeHHUS BEIIECTBOM.
DHepreTUyecKre ypoBHU MOJIEKYJ U aTOMOB. BUJIbI CIEKTPOCKOIINH.

AOGcopOunonHas criekTpockonus. 3akoH Jlambepra-bapa.

CriekTpocokonus B ylIbTpaHroiIeToBON U BUAUMON obnacTsax. [Ipumenenne B OMOIOTHH.
[IpuntunuansHas cxema crekTpodoToMeTpa U (HOTOKOIOPUMETPA.

KonebarenbHble ciekTpel: HHGpakpacHoe noriomieHue. [IpumMenenre B OMOIOTHYecKuX
UCCIICIOBaHHSX.

ATOMHO-a1COPOIIMOHHAS CHEKTPOCKOIIHSI.

MemOpanHas GuIbTpanus U JUaIn3.

Metoabl TpoOOMOATrOTOBKM OHOJOIMYECKOro MarepHaia: (HUKCalMs, BBICYIIMBAaHUE,
TOMOTEHH3AIIHSL.



45. Metoapl TPOOOMOATOTOBKM OHMOJOTHYECKOTO MaTepHalia: OCaXICHHE BEIIEeCTB U
KOHIIEHTPHUPOBAHUE PACTBOPOB.

46. pH-metpus. [IpuHnume! u3mMepenus u yctporctso pH-meTpa.

47. TIoTeHITMOMETPUIECKIE METO IbI OMIPEICTICHHS COICPKAHUSI MUHEPATbHBIX BEIIECTB.

48. IlpuMeHeHue paiiOaKTUBHBIX METOK B OMOJIOTHYECKUX HCCIEAOBAHUAX. XapaKTepUCTUKA
«MEUEHBIX» aTOMOB.

PaspaboTunk;,
. ,,ﬂ/}[f - noneHT Muxaiinenko B.JL
~ (mommuce)
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