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|.eau 1 3a1a9u AUCUMILIUHBI:

Hesab: V3y4nTh OCHOBBI TEOPUM M MPAKTUKU (PU3MKO-XMMHUYECKOTO aHAIN3a BEILECTB,
OCHOBHBIX OJKCIHEPUMEHTAJBHBIX 3aKOHOMEPHOCTEH, JIeKalluX B OCHOBE (PHU3HKO-
XUMHUYECKHX METOJIOB UCCIICIOBAHUS, UX CBSA3H C COBPEMEHHBIMU TEXHOJIOTUSAMH, A TAKXKE
dopMupoBaHHe Yy  CTYAGHTOB  KOMIETEHIMH,  IO3BOJSIONIMX  OCYIIECTBIATH
HKCIEPUMEHTAIBHOE UCCIICA0OBAHNE CBOMCTB MOJICKYJISIPHBIX OMOIOTHYECKUX CUCTEM.
3agaun:

e  O000MIUTH M CUCTEMATU3UPOBATh 3HAHUS U MIPEJICTABICHHS O (PyHIaMEHTaIbHBIX 3aKOHAX
U OCHOBHBIX METOJAax HCCIEeNOBaHUA (PU3MKO-XMMUYECKHX CBOWCTB M CTPYKTYPHI
BEILIECTB;

¢ chopMyIHpPOBATh OCHOBHBIC 33124l (PU3UKO-XUMHUYECKOTO aHATIN3a, YCTAHOBUTH 00JIACTh
¥ TPAHUIBI IPUMEHUMOCTH PA3JIMYHBIX METOIOB B OMOJIOTHH;

® pPaccMOTPETh OCHOBHBIE IIPHEMBI U METO/IbI SKCIIEPUMEHTAIBHOTO HCCIIEA0BaHUs (PU3HKO-
XMMHYECKHX CBOMCTB OHOJIOTMYECKHX CHCTEM, HCIIOJIb30BaHHE JTHX METO/IOB B
COBPEMEHHBIX TEXHOJIOTHUSAX;

® U3y4uTh oOIIME TabOpaTOpHBIC U CIICHHATIbHBIE METO/Ibl HCCIICOBAHUS OMOIOTHIECKUX
00BEKTOB, PACCMOTPETH MPHHIUIIEI PA0OOTHI COBPEMEHHON aHAINTHYECKOH anmaparypbl;

e 00yYUTHh OCHOBAM ITOCTAaHOBKH 3KCIIEPHMEHTA U 00pa0OTKM MaTepPHaIOB UCCIIEIOBAHMS;

® 03HAaKOMHUTH C OCOOCHHOCTSIMH aHAIN3a PEATbHBIX 00BEKTOB OKPYKAIOMIECH CPEIbl.

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yueonas mucnumumaa b1.B.13 «®u3uko-xuMuyeckue METOAbI B 9KOJIOTHNAY OTHOCUTCS
K 4acTU IpOTrpaMMebl, GopMUpyeMOi yyacCTHUKaMu 00pa30BaTebHBIX OTHOIICHUH. M3yuaercs Ha
3 Kypce, B 5 cemectpe.

2.2. ]1na u3ydeHus TaHHOW y4eOHOM AMCIUTUIMHBI HEOOXOJIMBI 3HAHUS, YMEHHS U HABBIKH,

(bopmupyeMble TPEILEeCTBYIOUIMMU JUCHUIUIMHAMU Y4eOHbIX ITporpamMm OakaaBpuara «O0mas
Ouosorus», «AHaIUTHYECKas FeOMETpHUsl U BbIciias anreOpay, «O0mas xumus», «Opranuyeckas
xumus», «O0mas ¢pusnka», «AHanUTHYeCKas, pU3nUecKas M KolougHas XUMHsD», «OCHOBBI
Onoxumun azantauuii». CTYIEHT, NPUCTYNAIOMMNA K H3YYEHUIO IUCHUIUIMHBL «Dusuko-
XUMHUYECKHE METO/IbI B SKOJIOTHM», JOJKEH 3HaTh OCHOBHBIE (PM3UUECKUE U XUMUUECKUE TEOPHH,
3aKOHBI ¥ IPUHIUIIBL: CBOWCTBA PACTBOPOB; OCHOBHBIE THUIIBI XUMHUYECKUX PABHOBECUI; CTPOCHHE
U (PU3UKO-XUMHUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB OPIraHUYECKUX COSAMHEHUI; OCHOBBI TEOPHH
JJNIEKTPUYECTBA;  XApPaKTEPUCTUKH  DJIEKTPOMATHUTHOIO  M3JIYyYEHHs;  B3aUMOJCHCTBUE
JIEKTPOMAarHUTHOTO U3JIyYEHUS C BELIECTBOM; OCHOBHBIE ITOHATHS ONTHKH; €IMHULIBI N3MEPEHUS
(Gu3NYECKUX BEIMYMH U UX PA3MEPHOCTH.
2.3. Ilepedenp nocieAyOMMX YI€OHBIX JUCIUIUINH, JUIsI KOTOPBIX HEOOX0AUMBI 3HAaHUS, YMEHUS
W HaBbIKM, (QOpMUpyEMbIe MaHHOM y4eOHON IUCHUIUTMHON: TeXHOTeHHBIE CHUCTEMBI U
HKOJIOTHUECKUH PUCK, DKOOMOTEXHOIOTHsI, DKCIEPTU3a MUIIEBBIX IPOJAYKTOB 1 OHOJIOTUYECKOTO
Celpbsi, bomnpmioll mnpaktukym no mnpodummo, buoxummueckas skosorusi, MeToabl OLEHKU
(YHKLIMOHAJIBHOTO COCTOSIHUSI OpraHu3Ma ueloBeKa, Paauoskosornyeckas 3SKCHEPTH3a,
HopmupoBanue u cHuXeHHE 3arps3HEHMs] OKpyxkarome cpensl, Ilpakthka mo mnpoduiio
npodeccuoHaIbHOM fesTenbHoCTH, [IpeqaumiomHas mpakTuka.

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCIHUIIJINHBI
[Iporiecc OCBOGHWS AWUCIUIUIMHBI HaINpaBlieH Ha (OpMUpOBaHHE KOMIIETEHIIMA B
coorBercTBUM ¢ ®I'OC BO u OIl BO mo nanHomy HampasieHuto noxaroroku 05.03.06
«DKOJIOTHSI ¥ IPUPOIONOIB30BAHUEY, TIPOPHITH «DKOJIOTHUECKAS IKCIIEPTU3AN:
[1K-3: CnocobGeHn BbIOMpaTh M HCIOIB30BaTh METOJBl JKOJIOTMYECKHX HCCIEI0BaHMMA,
COOTBETCTBYIOIIICE obopyoBaHue, MPOTPaMMHOE obecrieueHne TUTSt perieHus
UCCIIEIOBATEIbCKUX 3aj1ay.



IlepeueHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUsI M0 TUCHUILJINHE, COOTHECEHHBIX €
HHAUKATOPAMM JOCTHKEHUSI KOMIeTeHIH I

KoMmnerennus Nuaukaropsl PesyabTaThl 00yyeHus
KOMIIeTeHIH i

I1K-3: Cnoco6en | MK mx-3.1 I'oroBuT SJIEMEHTEI JIOKYMEHTALlWH,

BBIOMPATh M HUCIIOJL30BATh | 3Hamb: MPOEKThl TUIAHOB M MPOTPaMM OTACIbHBIX

METOJIbl  3KOJOTMYECKHUX | DJIEMEHTBhl JOKyMeHTauuu, | 3tanoB HUP;

HCCIICTOBaHUM, MPOEKTHI IUIAaHOB " | 3HAeT OCHOBHBIC THUIIBI KCIICAUIIMOHHOTO U

COOTBETCTBYIOLIEE MpOrpamMm OTJICNBHBIX | TAOOPATOPHOTO obopynoBaHus,

obopyoBaHue, stanoB HUP; 0COOEHHOCTH BBIOPAHHOTO o0BbeKTa

MPOrPAMMHOE po(hecCHOHANTLHOM AESITeTbHOCTH, YCIOBUS

obecrieueHue 1JIs peleHus ero cojepxaHusi U paboThl C HUM C YU4E€TOM

HCCIICIOBATEIbCKUX 3a/1a4. TpeOoBaHU HOPM 0€30MaCHOCTH TPy/Ia
UK nk32 BriOupaeT TeXHHUECKHE CPEJICTBA M METOIbI
Ymems: (u3 HaOopa HMEIOIIUXCS) JUISl pEUICHUS
BBIOMpATh TeXHUYECKHE | ITOCcTaBlIeHHBIX 3agad HIP;

cpenctBa W MeTonbl (U3
Habopa MMEIOMIUXCS) IS

YmMmeer AHAJIIN3UPOBATDH n KPUTUYCCKHU
OLICHUBATL PA3BUTUC HAYYHBIX H,I[ef[, Ha

pelieHusT TOCTABJICHHBIX | OCHOBE HMMEIOLIUXCS PECYPCOB COCTABHUTH
3amau HUP IUIaH pPENICHUs TOCTABICHHOW 3aJlaud,
BEIOpaTh M MOJU(UIIMPOBATH METOIUICCKUE
MIPUEMBI
HJIK k33 Bnaneer HaBBIKAMU HCIIOJIb30BaHUI
Bnaoemn: HaBBIKAMH | COBPEMEHHOTO0 00OPYIOBaHUS B IMOJIEBBIX U
WCIIOIb30BaHUS 7a00paTOPHBIX  YCIOBHUSX, CIIOCOOHOCTHIO
COBPEMEHHOTO IrPaMOTHO 000CHOBATH MOCTaBIICHHEIC
000pyIOBaHUs B TOJEBBIX | 33J]a4 U OICHUTh JIOCTOBEPHOCTH U
i 1abopaTOpHBIX | 3HAUMMOCTh ~ TONYYEHHBIX  PE3yJIbTaTOB,
YCJIOBHSIX, CIIOCOOHOCTBIO | MPEACTABUTh MX B IIUPOKON ayIUTOPUU H
rPaMOTHO 000CHOBATH | BECTH JUCKYCCHIO.

IIOCTaBJIEHHbIE 3a7a4d H
OLICHUTb JOCTOBEPHOCTbH U
3HAYMMOCTh TIOJyYE€HHBIX
pe3yabTaToOB, IIPEACTABUTH
UX B IIAPOKON ayIUTOPHUH
U BECTH JUCKYCCHUIO.




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0BneM TUCIHHMILIMHEI COCTaBJIAeT 3 3a4eTHLIX exuHuI b, 108 yacos
N3 HUX peanu3yeTcs ¢ UCTOIb30BAaHUEM JICKTPOHHOTO O0YUYCHHS U AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJIOTHI 11 yacoB..

®opMa NPOMEKYTOUYHOM ATTECTANUN: 3a4eT.

4.1 Conep:xxaHue AUCUMILIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BHAOB Y4YeOHbIX 3aHATHIl M OTBEeJIEHHOI0 Ha HUX
KOJIMYEeCTBA aKA/IeMHYECKHUX YAaCOB

Ne Pa3zgen pucuunjinHbl/ TeEMa - Bunet yueOHoi paboThl, dopMa TeKyLIero
n/H S | BKIIOYAs CAMOCTOSTEIBHYIO paboTy 00yJaromuxcs , | KOHTPOJs
= E MIPAKTUYECKYIO MTOATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
£ 2 (B wacax) dopma
S = NPOMeKyTOUHO
52, KonTtakTHas paboTa npemnoaaBarens ¢ =
= o A aTrrecTaluu
] 00yJaromuMucs =
2 = < (mo cemecTpam)
S S & =
Q = " «®
2 = = =) [
5 : ; & Jlekuust | Cemunap/ KouncyabTanus 58
g = = = IpakTHYECKOE, g s
= o = -
8 Q g S JabopaTopHoe 8 -
R a 3ansaTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Beenenne. OOmiasi xapakTepucTuka (U3HMKO- KoHTtpobHbIe
XHMUYECKHX METOJIOB aHAJIN3a. 5 11 2 0/3 6 BOIIPOCHI U 33Jja4H
2 KouTtposbHbie
OU3NKO-XUMUYECKAsT XapaKTEPUCTHUKA
5 12 2 0/4 6 BOIIPOCHI U 3a/1a4n
MaKpOMOJIEKYI.
3 MeTopl HEMOCPEICTBEHHOTO HAOIOICHUS Konrp. Bomp. n
3aa4u, 3aliuTa
5| 12 2 0/4 6 aani, satit
OTUCTA, IMPE3CHTALIA
JOKJIaaa




Xpomatorpadus

0/8

KonTp. Bomp. n
3aJa4u, 3almuTa
0T4YeTa, IIPe3eHTalNs
JoKJIana

DnekTpodopes

or7

KownTp. BomIp. 1
3a1a4u, 3aluTa
oTyeTa, Mpe3eHTalus
JoKJIana

CHCKTpOCKOHI/I‘-IeCKI/IC METOABI

0/4

KonTtp. Bomp. u
3a/1a4m, 3aIuTa
oT4eTa, IPEe3eHTAIUS
JIoKJIaza

Lleatpudyrupoanue

0/2

Kourtp. Bomp. u
3a1a4u, 3aluTa
oTyeTa

[Tpoune GU3NKO-XMMHUYECKIE METOBI aHATH3a

0/4

KountponbHbie
BOIIPOCHI U 33Ja4U

4.2 Ilnan BHeayHHTOPHOﬁ CaMOCTOSITEJILHOM paﬁoTbI oﬁyqaloumxca o JTUMCHUIIJINHE

Cemectp

Hazanue pasaciia, TCMblL

CamocrosTenpHast padoTta o0yyaromumxcs

Bun camocTosTenbpHO# paboTh

Cpoxu
BBIMOJTHCHHS

TpynoeMkocTsb
(dac.)

OneHoyHoOE
CPEIICTBO

CaMOCTOSTEILHOU

YyeOHo-
METOIUYECKOE
oDecrieyeHne

paboThI

BBenenue.

XapaKTepUCTHKa (HU3HKO-

XUMHUYCCKUX
aHaJInu3a.

Pabota ¢ nuTepaTypoit 1 HHTEPHET-UCTOYHUKAMU

1,2

KonTponbHbie
BOIPOCHI
3aJauu

n

Pazgen 5 a-r
HacTosAIEH
MPOrPaMMBbI




CamocrosTenpHast padoTa 00yJyaromumxcs Y4ebHo-
METOJUYECKOE
OreHOYHOE
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue
Buj camocTosTensHON paboThI CPEICTBO .
BBIMTOJIHCHUS (dac.) CaMOCTOSATEILHOMI
paboTHI
B ———— Pabora c nureparypoit 1 HHTepHET-UCTOUHUKAMHU P 5
KonTponbHbie asper. > aT
5 XapAKTEPUCTHKA 3.4 6 BOTIPOCHI a|HACTOsIIIeH
MaKpPOMOJIEKYII. 3a1a41 MpOrpaMmbl
MeTtobl PaGora ¢ nuteparypoit 1 HHTEpHET-UCTOUHUKAMHU Kontp. Bomp. u p 5
aznen a-r
HEIIOCPEICTBEHHOTO 3anaun, s3ammTal’ SN >
S |nabmonenus 56 6 oTHeTa, HaCTOAICH
npeseHtanus  |[IPOrPaMMBbl
JIOKIaaa
PaGora ¢ nureparypoit 1 HHTEpHET-UCTOUHUKAMHU Konrtp. Bomp. u
Xpomarorpadus -
p pag 3aJa4ud, 3alluTa Paznen § a-r
5 7-10 6 OTYeTa, HaCTOAMICH
Mpe3eHTalus HPpOrpamMmal
JIOKIa1a
Pabota c nutepaTypoil 1 HHTEPHET-UCTOYHHUKAMU Kontp. Bomp. u
KT
OnexTpodopes sajaum, sammraPasaen 5 a-r
5 11-13 6 oTyera, HACTOAIIEN
[IPE3CHTALHS IIPOTPaMMBI
JIOKJIa1a
PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Konrtp. Bomp. u
CHexTpocKonu4ecKue P 5
3ajauu, 3amuralbPa3iaen a-r
5 METOBI 14, 15 7 oTuera, HACTOSAIIEH
IIpe3cHTanus IIporpaMMsbI
JIOKJIa1a
[enrpudyruposame PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Konrtp. BOmp. M
PHOYTHP 3amaum, 3ammralPazmen 5 a-r
5 16,17 6 oT4eTa, HACTOSAIIEN
Mpe3eHTaINs MPOrpaMMBbI
JOKJIaza




YuebHo-

CamocrosTenpHast padoTa 00yJyaromumxcs

METOANYECKOe
OnenouHoe A
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue

Bun camocTosiTensHOR paboTh CpPEICTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON

paboTHI

Pabota ¢ nuTepaTypoil 1 HHTEPHET-UCTOYHUKAMU KontposnbHeie

[Tpoune dusuko- patyp p BOH;SCH u Pazmen 5 a-r

5 |XUMHYECKHE METO/bI 18 6 3aa9K HACTOSILIEH

aHanusa IIPOrpaMMBl

OO6muii 00beM CaMOCTOSTEIHLHOW PabOTHI TTO TUCIUILINHE (dac) — 49




4.3 ConepixaHue y4eOHOTr0 MaTepuasa
Conep:xkaHue pa3iejioB U TeM THCHUTIHHbI
Tema 1. BBenenne. O01ias xapakTepucTuka pu3nKo-XuMHYECKHX METO10B aHAJIH3A.
[lpeqmer w 3amaum Kypca. MecTo M pOJb COBPEMEHHBIX (DU3MKO-XMMHUYECKHX METOJIOB
UCCIICIOBAaHHS B COBPEMEHHOM OMOJIOTUH, SKOJIOTUH U MeTuIHEe. CBSA3b IUCIUILTIHBI C XUMHUEH,
(GU3UKOI, MATEMATUKON M CMEKHBIMU JIUCHUIUIMHAME. [IpUHIMIBI KiaccupUKauu (GH3HKO-
XUMHUYECKHX METOJIOB aHan3a. MeTo/1bl HeMOCPeACTBEHHOTO HAOI0IeH L. MeTOo/ bl pa3/ieNeHHs
U ujeHTU(UKAMK BemecTB. [ maponnHamudeckue MeToabl. CIEKTPOCKONMUYECKHE METOJIBI.
O6mue naboparopusie MeToabl. MHbIe MeToabl aHanu3a. UyBCTBUTEIBHOCTH METOJ0OB. Busl,
UCTOYHUKA W XapaKTEPUCTHKH TOTrpeImHocTeld. Maremarndyeckas o0pabOTKa pe3ysbTaToB
U3MEPEHUM U DKCIIEPUMEHTOB.

Tema 2. ®U3UKO-XUMHYECKASI XAaPAKTEPUCTHKA MAKPOMOJIEKY.JI.

Pasmepsr monekyn. Opranuyeckue KHCHOThL. OOImas XapakTepUCTHKA aMHUHOKHUCIOT. 3apsij
MoJeKkyibl. [lonsgpHble 1 HENOJIspHbIE aMUHOKUCIIOTHI. [losinnenTuiHble U MOJMHYKICOTUAHbIE
nenu. CBs3u, 00yCIOBIMBAIONINE B3aMMOACHCTBIE aMUHOKHCIIOT B Oenkax. [lenTunnas cBs3b.
HyknenHoBble KucioTbl. KOMIOHEHTBI HYKJIEMHOBBIX KHUCJIOT. AB3OTHUCTbIE OCHOBaHMI,
HYKJIEO3U/Ibl, HYKJI€OTUIbl. CBS3M, BO3HMKAIOUIME B IOJMHYKJICOTHUAHOM uenu. I[lepBuunas,
BTOPUYHAs, TPETUYHbIE CTPYKTYpbl O€IKOB M HYKIEMHOBBIX KHciaoT. HaTtuBHas wu
JIeHaTypUpOBaHHAs CTpyKTypa Omononmmepa. llepexon crupanb-kiryOok. JleTepreHTsl.
Penaryparus, nuccouuanus u peaccouuanus. [ mopuanbie Mosaekynbl. JINHeHHbIE U HUKIUYECKHE
MOJIMHYKJIEOTHIHBIE MOJIEKYJIBL.

Jlunuasl u yraeBonsl. OOmIas XapakTepUCTUKA. BplnesneHue M MeToJbl KayeCTBEHHOro W
KOJIMYECTBEHHOTO aHanu3a. HU3KOMONIeKyNsipHbIE OpraHWYecKHWe BemiecTBa: (hIaBOHOMIIBL,
JIKAJIOUbl, TEPHEeHOMbl. MuHepaibHble BellecTBa. MeTOoAbl M3BJICUEHHUS U OIpelesIeHUs
OTJICIbHBIX KOMIIOHEHTOB.

Tema 3. MeToabl HENOCPEACTBEHHOT0 HAOIIOEHUS

Onrtuueckass MuKpockonusi. OCHOBBI TEOPUHM MHUKPOCKONWHU. TemHomosbHas, (a3oBo-
KOHTpacTHasi, MHTePPEPEeHLHOHHAs, MOJIAPU3ALUOHHAS MUKpOCKomHus. JIIOMHUHECIIEHTHas U
dyopecnieHTHass MUKpockonus. KoHdokampHas MEKPOCKOTIHSI.

OneKTpoHHass MUKpockonus. [IpuHuunm nelcTBUs 3NEKTPOHHOrO MHKpockona. lloaroroska
obpasnoB. KontpactupoBanue. TpaHCMUCCHOHHAS M CKaHUPYIOIIAs MUKPOCKOIHUS. 30HI0Bas
MUKpOCKOMHUSA. BO3MOKHOCTH pa3HbIX BUIOB MUKPOCKONHUU U cepbl ux npumeHenus. [{uto- u
TUCTOXUMHYECKHE MUKPOCKOMIUYECKHUE HcclieqoBanus. VccnenoBanue JoKalu3aluy BEIIECTB B
KJIeTKe. MUKPOCKONMYECKHUE MOIX0/Ibl B U3YYEHHH CTPYKTYPHOU OpraHU3aluu KJIETOK U TKaHEH.

Tema 4. XpomaTtorpadus

Wctopus paszsutus xpomarorpapuu. Kraccudukamus xpomarorpadpuueckux. Duznko-
XUMHYECKHE OCHOBBI XpOMaTorpauueckoro mnporecca. Teopuss TEOPETHUECKHX TapeloK U
KUHeTHYecKast Teopust Xpomartorpaduu. @DakTopbl, BIMSIONME HA CEJIEKTUBHOCTh U
3¢ (EeKTUBHOCTH pa3esieHns. XpomMaTorpaduueckuil MUK U ero XxapakTepucTuku. Bpems u o0bem
ynepxkuBanus. Koadduiuments! ynepxuBaHus, €eMKOCTH, CEIIEKTUBHOCTH. AHAlIM3 U METOJIbI
pacuera xpomaTorpamm. KauecTBEeHHBIN U KOJTMYECTBEHHBIN aHaIu3. MeTol HOPMUPOBKH, METO]T
BHEIIHETO CTaHAAapTa U METOJ BHYTPEHHEIO CTaH1apTa.

["azoBas xpomarorpadus. Knaccuduxamus MeTonoB ra3zoBoii xpomarorpaduu. HemonprkHbie
¢a3pl, ciocoObl UX MOJXY4YeHUs U MOAroToBKU. Kiaccudukaius HocuTenel B ra30KuaKOCTHON
xpomaTtorpaduu. XapaKTepUCTUKH HEMOJBMKHBIX JKUIAKUX (a3. OCoOEHHOCTH Tra30BbIX
xpomarorpadon. CriocoObl BBEIEHUS JKUIAKUX U Tra30BbIX Mpo0. JleTekTopbl, o0uue TpeGoBaHus
Y OCHOBHBIE XapaKkTepucTHKu. CriocoObl KOHIEHTPUPOBAHUS MUKPOIIPUMECEH U3 BO3AyXa, BO U
IIOYB.

KunkoctHas xpomarorpadus. OcOOEHHOCTH U KiIacCHU(PHUKALuUs pPasHOBHIHOCTEH METO/a.
[TpuniMnuanbHas cxXeMma SKUIKOCTHOro Xxpomarorpada. IIpuHIMIBI JETEKTUPOBaHHUS B
KUAKOCTHOHN Xxpomatorpaduu. doToMerpuueckuid, QpryopeclieHTHbIH, peppakToMeTpudecKuil u



AIIEKTPOXUMHUYECKHE JETeKTOphl. PacmpenenurensHas xpomarorpadus. CymiHOCTb MeToja.
Henonsuxueie ¢a3zbl: IMMOOUITN30BaHHBIE )KUIKOCTH U XUMUYECKH 3aKpETJICHHbIE 0OpallieHHbIe
U HOopMasbHbIE (a3bl. [loaBrkHbIe (a3bl, HMoUpyIoNIas cuia MoABWKHON ¢a3el. [Ipumenenne
pacnpeaenuTeNbHON KUIKOCTHOM XpomaTorpaduu npu anaau3e 00bEeKTOB OKPYKaIOIIEH Cpebl.
AncopOIoHHas KHUJIKOCTHas XpomaTtorpadus - HopMmanbHO-(azoBas (HOX) m obOpameHHo-
dazoas (ODX). Monnas xpomartorpadus. Hemoasuxubie (a3bl, TpeOOBaHMS, IPEIBIBIIEMBIE K
HuM. Knaccudpukammst moHOOOMeHHUKOB.  CelleKTUBHOCTH  HMOHHOTO  oOMmeHa.  ['enb-
xpomatorpadus. MonekynspHasa skckmo3us. [Ipumenenue renp-xpomarorpaduu. bymaxknas u
TOHKOCJIOMHAs  pacmpeienuTenbHas  Xxpomartorpadus. Bo3MOXHOCTH, TNpPEHMYILECTBa,
HepocTaTku. Hanecenue npoObl U nmostyueHue xpomarorpaMMm. KauecTBeHHBIH 1 KOJIMYECTBEHHBIN
anamm3. Kosddunuent ynepkuBanus u Kod3PPUIMeHT eMKocTd. [IpuMeHeHne TOHKOCIONHON
xpomarorpadumu.

Tema S. daexrpodopes

Teopuss »anmekTpodopesa. Buasl saexkrpodope3a: ¢ MOABWIKHONW T'pPAHMICH, 30HATBHBIM,
HENPephIBHBIA. HHU3KOBONBTHBI W BBICOKOBOJIBTHEIN 3nekTpodope3. OOopymoBaHue s
anekTpodopesa. Dnekrpodope3 Ha Oymare, reiab-3nekrpodope3. TUIbl HCTIONB3yeMbIX Tele:
NOJIMAKPUJIAMUIHBIM, arapo3Hblii, KpaxMmajbHbli. OO0NacTh MNPUMEHEHUsSI pa3HbIX TIeleH.
Henarypupyromuii  snektpodopes — SDS-anexktpodopes. Dnektpodope3 B TpagueHTe
nopuctoct remst. Juck-anekrpodopes. M3oanekrpodokycupoanue. MmmyHOIEKTpOdOpes.
Nmmynobnortunr. HoszepH-, cay3epH-ruOpuausanus. Vcmosnb3oBanue saektpodopesa ais
paszeneHus U UAeHTU(UKAIUU OElNKOB U HYKJIEMHOBBIX KUCIOT. OrpeneneHue MOJIeKyIspHOU
Macchl OuomonumepoB. [lpuMenenue snektpodopesa Uisi aHaIU3a MHOXECTBEHHBIX (POpM
(depMeHTOB. AHATUTHYECKHI U MperapaTuBHbINA diekTpodopes. HempeprbiBHBIN dnekTpodopes.
Kanumnsipueiii  snextpodopes. CymHOCTh MeToAa. DIEKTPOOCMOTUYECKHUH TOTOK U €ro
UCIIOJIb30BaHUE I pas3zaeneHus BemiecTB. [IpuOopbl 1 KanwuisspHOro 3nekTpodopesa.
Bo3moxxHocTu MeToaa.

Tema 6. CieKTpOCKONNYECKHE METObI

OOmass Teopus TOIJIONMIEHUST CBeTa MoJleKylamMH. AOCOpPOIIMOHHAsS  CIEKTPOCKOIIHS.
DHepreTuYecKre YpOBHH MOJIEKYJ U aToMOB. XpoMo(hopsl. CIEeKTpsl HMOTJIOMEHHUS MOJICKYII.
Monsipablit koad punimeHT skcTuHKIKU. 3akoH JlamGepTa-bapa. Ontuyeckas miaotHocTh. UV-VIS
cnekTpockonusi. MHppakpacHas — crekTpockonwus.  Mcmomb3oBaHWe — CIIEKTPOCKONHW B
HKOJIOTUYECKUX M OMOJIOTMYECKUX HCCIEIOBaHMSX: ONpeAeTeHUe KOHIEHTpalluUd BEeIIEeCTB,
U3ydeHne OWMOXMMHYECKMX pEaKnud, WISHTH(HUKAINS BEIIECTB MYTEM CIIEKTPAIbHBIX
U3MepeHull, uccienoBaHue aeHaTypauuu-peHarypauun JIHK, uccnenoBanue auHaMHUYECKUX
cBoiictB OenkoB u T.A. Cnekrpodoromerpuyeckue npubopbl. DOTOAIEKTPOKATOPUMETPHI.
CriekTpo(hOTOMETPHI. ATOMHO-a7ICOPOIIIOHHBIE CIEKTPOMETPHI. dnyopecrieHTHas
criektpockonus. OOmas teopust dayopecteHuu. [Ipubopsr ans usmepenus: GpiyopecieHiun -
cnekTpoIyopuMeTpsl. SIaepHBIE MarHUTHBIA PE30HAHC W AJIEKTPOHHBIA TMapaMarHUTHBIN
pe3onanc (AMP u OIIP). ®dypre-cnexkrpockonus AMP. Annapatypa ans usmepenus AMP u OIIP.
Hcnonb3oBaHue METOAOB I MOJy4yeHHs HMHGOpMAIMM O CTPYKType OHOIMOIUMEpPOB, O
B3aUMO/ICHCTBUU MEXKIY MOJIEKYIaMU U O MOJIEKYJISIPHOM JIBFKEHHH.

Tema 7. LlenTpudyruposanue

Teopetnueckre ocHOBBI MeTofa. LleHTpoOexHas u ieHTpocTpeMuTeNbHas cuiibl. CeAMMEeHTalus.
OcHoBbl Teopuu cenuMmeHTanuu. CkopocTh ceauMeHTanuu. Kosdduuuent cenumenTanmu.
Macca u dhopma MOJIEKYT U CeIUMEHTAlMOHHBIE CBOWCTBA. CeIMMEHTAIIMOHHOE PaBHOBECHE.
@axkTophl, BIMAIOLUIME HAa CEAMMEHTALMI0 — KOHLEHTpPALUsA, CKOPOCTb W 3apsii MOJIEKYIIBI.
LenTpudyru: ananutuyeckue u npemnapaTuBHbie. TUIIBI pOTOPOB. MeTo1bl HEHTPUPYTHPOBAHUS:
muddepeHIaIbHoe U B TPalMeHTe TUNIOTHOCTU. 30HaNbHOE LeHTpudyruposanue. [Ipumenenue
METOJIOB LIEHTPU(YTUpOBaHUS MJIsl BBIIEICHHUS KIETOYHBIX CTPYKTYp, (PpakiMOHUpOBaHUS
OpraHMYECKUX  BEIIECTB, ONpENENeHUsT  MOJIEKYJSIPHOM  Macchl  MaKpOMOJEKYII
Vabrpauentpudyrupopanue. OnTHUUeckHe CHCTEMbl JUIS  U3MEpPEHHUs  KOHIIEHTpaluu



KOMIIOHEHTOB ~ NpU  HEHTPU(YrUpOBaHMM:  HUIUPEHOBCKas, MHTep(epeHLnOHHas U
abcopOrmonHast. [Ipumepbl UCTIOIb30BaHUs 30HATLHON M CKOPOCTHOM CeIMMEHTAITUH.

Tema 8. [Ipoune pu3nKo-xuMUYeCKHEe METOIbI AHAIN3A

[IpoGonoaroroska. IlpaBmma orbopa mpoO. IloaroroBka 00pa3oB sl OMOXUMHYECKOTO W
¢dusnonoruueckoro uccienoanus. Gukcanus, OCHOBHBIE THITBI pUKcaTOpoB. Kprocoxpanenue.
BricymmBanue o06pa3iuos.

CriocoObl TOMOTEHHM3AIMKA CBEXKEro M (UKCHPOBAHHOTO MaTepuaia. | OMOreHH3aTopHlI.
KonnenrpupoBanue pactBopos. Llentpudyruposanue. BoicanuBanue. YmapruBanue. BakyyMHbIT
pOTanMoHHbIN ucnaputens. Jlnodpunmzanus. Juanus.

[Torenumometrpusa. pH-merpusa. Ilpunuunel musmepenuss pH. YcrpoiictBo pH-merpa. Tumbt
aneKTpoAoB. [ToTeHIIOMEeTpHUYECKE METO bl NCCIIE0BAaHUS XMMUYECKOTO COCTaBa U (PYHKIIUH.
Omnpenenenue cojep>kaHus MHHEpalbHBIX BemlecTB. OmnpeneneHue akTUBHOCTH (HEPMEHTOB.
[Monsporpaduueckre METOIBI.

Meton «medeHbIx» aTOMOB. M30TONBI, UCIIOJIb3yeMble B OMOJIOTUYECKUX MCCIEA0BAHUAX. THUIIBI
A7IepHBIX pacaioB: o- B- y-pacman. [lepuox nomypacnana. Xapakrepuctuxa °H, 14C, 32P, 5, 490K
#5Ca. U3Mmepenue paguioakTHBHOCTH B OMONOTMYECKHX 0OBeKkTax. I1oAroToBKa 06pasIoB s
pamuometpun. Vconp30BaHne METO]a MEUEHBIX aTOMOB B UCCJIEIOBAHUH CTPYKTYPHI U CBOMCTB
MoOJIeKyJ, MeTabonu3ma, (PyHKUUN KIETOK W OPraHM3MOB: aHAJIN3 CTPYKTYpPhl HYKJICHMHOBBIX
KHCJIOT M OEJKOB, BBISIBIICHHWE JOKAIM3AIlMHM BEIIECTB B KIETKaX M KIETOYHBIX CTPYKTypax,
ompezeNieHue akTUBHOCTU (DepPMEHTOB, U3yueHue yTeil oOMeHa BemiecTB. ABTopaauorpadus.

4.3.1. IlepeyeHb CeMHHAPCKHX, MPAKTUYECKHUX 3aHATHH U JIa00PATOPHBIX 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 CraTtucrudeckas 3 2 KoHTpOIBHEI IIK-3
00paboTKa pe3yabTaToB © BOIIPOCHI 1 Z§§ MK
1K 3.2
aHanu3a 3ajatn T Kicss
2 | Tema2 [TpuroroBnenue 4 2 KoHTposbHbI NK-3
pacTBOPOB pa3HbIX € BOTIPOCHI U Zgﬁ Zzzi
pa3sMepHOCTEH 3ajatn WTKicss
3 | Tema3 Onrtuueckas 4 2 Kowurp. Bomp. TK-3
MHUKPOCKOIHUA U 3a1a4y, HJIK i3
3aIuTa MK 1xcs2
oT4era, H/Knkss
IIpe3eHTanus
JIOKJIaia
4 | Tema4 I1nanapnas 8 3 KonTp. BOMIp. MK-3
xpomarorpadust ¥ 331290, HJIK nk3a
KunkoctHas 3a11UTa WK nixcs2
xpomatorpadus Ha oT4Yera, HKnc33
KOJIOHKE npe3eHTalIHs
JIOKJIaia




5 | Tema5s Onekrpodopes B 7 KonTp. BOMIp. MK-3
arapo3HOM Trejie U 3a7a4H, MK nx3a
Onekrpodopes B 3amuTa HJIK 132
MOJIMAKPHIIAMHUTHOM Telle oTyeTa, MK 33
MIpe3eHTaIHs
JIOKJIaa
6 | Tema6 CrekrpodoToMeTpus: 4 Kowntp. Bomp. IIK-3
ornpeeeHue U 3aa4H, HJIK nxsa
KOHIICHTPAIU BEIIECTB. 3ammra HJIK k32
CrekrpodoroMeTpus: oTyeTa, MKk 33
Kunernka Hpe3CHTALUS
(epMeHTaTHBHBIX JOKJIaa
peaxiuin
7 | Tema7 Ocax/eHue BelecTB 2 Konrtp. Bomp. IK-3
HEeHTPUPYTUPOBAHHEM W 3a/1a4u, HJIK nxc3a
3aImTa HJIK k32
oT4YeTa, WKk 33
TIpe3eHTaIHs
JIOKJIa1a
8 | Tema8 ITorenunomerpus. 4 Kontponbael IIK-3
KucnotHo-ocHOBHOE € BOIIPOCHI K nxcsa
TUTPOBAHUE 3amaun HJIK k32
MKk 33
4.3.2. Ilepeuenb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4YeHHe
CTYJAeHTAMH B PaMKax caMocTosATebHO# padotsl (CPC)
Ne n/mm Tema 3ananue ®opmupyemast HNIK
KOMIEeTEeHIHsI
1. Craructuueckas W3yunte  TeopeTHUecKHit IIK-3 NK-3
06paboTKa pe3yabTaToB | MATEPHAI IO BONIPOCY. Zgﬁ 1K 3.1
9 IIK 3.2
HCCIIEIOBAHU I MK nicas
2. 1. ®dusuko-xumudeckue | U3yuuts  TeopeTHUUECKUIl IK-3 MK-3
CBOMCTBa OMOMOJIEKYN | MaTe€puas o BOIpocy. WK nixcsa
2. 3aja4u 1o TemMe HIK mxcs2
WKk 3.3
1. OnTuueckas u W3y4ynTh  TEOPETHUECKHIA IK-3 MK-3
3. SIEKTPOHHAS MaTepHal 1Mo BOIpocy. NJIK nkcsa
MHKPOCKOIHS MK mcsa
MKk 33
2. 3ajaum 1o Teme
4 1. Buget xpomarorpadguu | M3yunuth  TeopeTHYEeCKHid IK-3 MK-3
2. 3amauu 1o Teme Marepuail 1o BoIpocy. MK nxsa
HJIK k32
H]lKriks3
5 1. Bugpl anekrpodopesa | M3yuuth  TEOpEeTHUYECCKHIA I1K-3 IK-3
2. 3aznauu 110 TeMe Marepuall 1o BOIpocy. HJIK nxsa
HJIK k3.2

UKk 33




1. ITpuHIUIIBI, BUJBI U M3yunth  TeopeTHUeCKUi IK-3 IK-3
anmaparypa ONTHYECKOH | MaTepHa IO BOIPOCY. MK nx3a
CIEKTPOCKOTINU HIIK nixc32
2. 3agauu 1o Teme MKk
1. [TpuHIUIIBL, BUABI U HN3yunts  TEOpETHUECKUI T1K-3 IIK-3
anmaparypa Marepuail 1o BOIpocy. HJIK nxs1
yABTPAEHTPU(YTHPOBAH HJIK nixs2
us HﬂKHK 33
2. 3ajaum 1o TeMe

1. IToTeHuOMETPHSL: HN3yuute  TEOpeTHUECKUI IK-3 NK-3
HPHUHIMI METOA U MaTepHal 1o BOIPOCY. HJIK nixs1
00J1aCTh MPUMEHEHUS B HIIK nixc32
Oouonoruu WKk 33
2. 3ajauu mo Teme

4.4. MeToauyeckue yKa3aHusl 110 OPraHU3alH CAMOCTOSITeJIbHOMH PadoThl CTY1eHTOB
CaMocrosiTenbHasi padoTa CTYACHTOB SIBISIETCSI COCTAaBHOM 4acThio Y4eOHOro mporecca u
UMeeT LEeNbI0 3aKpelyIeHue M YIiayOJieHHWe TIOJMY4YEeHHBIX 3HAHUM M HAaBBIKOB, IOUCK U
npuoOpeTeHre HOBBIX 3HAHUHM, a TaKKE BBIIOJHEHHE Y4YeOHBIX 3aJaHUi, MOArOTOBKY K
HPEICTOSIIUM 3aHATHUSAM, 3a4€TaM U 3K3aMEHaM.

JIi1st opraHn3aluy caMOCTOSATENLHON paboTHI O TUCIHITHHE «DH3UKO-XUMHUYECKHE METOIbI
B HKOJIOTMM» UCIIOJIb3YIOTCS CIEyIoLIe (POPMbI CAMOCTOATENIbHON yueOHOM paboThI:

- PaboTa Haj KOHCIIEKTOM JICKIIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPBHI.

- CaMocTosITEIbHOE U3yUEHHE OTACIbHBIX TEM, aparpagoB, He N3JI0KEHHbIX B JIEKLIUH.

- IloaroroBka K MPaKTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOH IMOJITOTOBKE WU
BBINOJIHEHUH [TPAKTUYECKHX 3a1aHul (peleHne 3a1a4, OTBEThI Ha BOIIPOCHI U T.1.).

- Hanimcanue pedepaToB, HOATOTOBKA JOKIIAIOB.

- [lonroroBka K TECTUPOBAHUIO.

- [ToaroroBka k 3a4ery.

Iucvmennvie pabomsi. J{ns u3ydeHHs TeM, HE HM3JI0KEHHBIX B JIEKIIMU, PEKOMEHAyeTcs
UCTIOJIF30BaTh OCHOBHYIO H JIOTIOJIHUTEIBHYIO JINTEPATYPY, & TAKXKE HCTOUYHUKH, HaliIeHHBIC TIPU
HOMOIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M IMOUCKOBBIX cUCTeM. [y 3aKperuieHus Marepuana
PEKOMEHAYETCS JIeNaTh KpaTKME KOHCIEKTHI IO Teme. KadecTBO BBHIMOIHEHHOW paboThI
OLIGHUBAeTCAd B Xo0Je OOCYX/JEHHUs IaHHBIX BOMNPOCOB NpU MPOBEACHUU KOJJIOKBHUyMa I10
COOTBETCTBYIOIICH Teme (cM. 1. 4.3.1).

Pegpepam — ¢opma nucbMeHHOW paboOTH, KOTOPYKD PEKOMEHIYyeTCsl HpPUMEHSTh Npu
OCBOEHUH BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe U3JI0KEHHE COJCpKAHUS HAyYHBIX TPYJOB, IUTEPATYPHI MO ONpPEIEICHHON TeMe.
O6nem pedeparta Moxket gocturath 15-20 cTp.; Bpemsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOATENbHOE H3y4YeHUeE
CTYZICHTOM HECKOJBKUX JIUTEPATYPHBIX HCTOYHUKOB (YI€OHHKOB, MOHOTpad Ui, HAYYHBIX CTaTeH
U T.1.) 110 ONpeJeNEéHHON TeMe, He pacCMaTpUBAaeMON MOAPOOHO Ha JIEKLUH, CHCTEMAaTH3allHIo
Marepuala u KpaTkoe ero n3noxxenne. Llenb Hanmucanus pedeparta — IPUBUTHE CTYICHTY HAaBBIKOB
KpaTKoro M JaKOHUYHOTO MPEJCTAaBICHUS COOpaHHBIX MaTepHalIOB U ()aKTOB B COOTBETCTBHH C
TpeOOBaHUSMHU, IPEIBSIBIIEMBIMU K HAYIHBIM OTYETaM, 0030paM U CTAThSIM.

CamocrodarenbHas paboTa CTyAEHTa IpeAycMaTpUBaeT COBEPIICHCTBOBAHNE HABBIKOB
camoo0pa3zoBaTelbHOW pabOThl Kak OCHOBHOTO IyTH IOBBIIIEHUS YPOBHA 0Opa3oBaHUS:
yriIyOlieHHue W pacliupeHue 3HaHuil 1o mpeamery. Hupke mpeacTaBieHbl BapHaHTHI
CaMOCTOSITENTbHOW Pa0OTHI CTYACHTOB!



1. u3ydeHHne yueOHOTro MaTepuana, IpeayCMOTPEHHOro paboueil mporpaMMoi, HO He
U3JI0KEHHOTO B JIEKIMSIX;

2. MOJTrOTOBKA K YCTHOMY OIPOCY Ha MPAaKTUYECKUX 3aHATHUSAX;

3. MOJrOTOBKA K TEKYIIMM KOHTPOJBHBIM MEPOIPHITUSM (KOHTPOJIbHBIE PaOOTHI,
TECTUPOBAHUIO U 3a4ETY);

4, Harnucanue pedepaTos.

Tembl 0151 camocmosimenvHol pabomsi

1. OrtkpeiTus, OmpelenuBIINE pPa3BUTUS (PUIMKO-XMMUYECKUX MeEToA0B. Mcropuueckue
ACTICKTBI.

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

3. DU3NKO-XMMHUYECKHE CBONCTBA aMUHOKHCIIOT, U OEJIKOB

4. OuU3NKO-XHUMHYECKHE CBOMCTBA JIMIMTUIOB U YTIIEBOJOB

5. DU3NKO-XUMUYECKHE CBONCTBA HYKJIEUHOBBIX KUCIIOT

6. OnTHueckass MUKPOCKOITHUS

7. DIeKTpoHHAs U 30HAO0Bas MUKPOCKOIHUS

8. JleTekTopsl, UCIOJIb3yeMbIE B XpOMaTOrpauueckoM aHam3e

9. T'azoxuuKocTHast Xpomatorpadus

10. Apdunnas xpomartorpadusi.

11. JIBymepHBblii anekTpodopes.

12. N303nekTpohOKyCHpOBAHHE.

13. KanumisapHelid aekTpodopes.

14. ®nyopecueHTHas CIEKTPOCKOIIHS.

15. DnekTpoHHBII MapaMarHUTHBIA PE30HAHC

16. OnTuyeckre  CUCTEMBI  JUIS  W3MEPEHHS  KOHIIGHTPAllMM  KOMIIOHEHTOB  IpH
HeHTpUudyrupoBaHuu

17. MeTtonbl MOATOTOBKH 00pa3IoB i (GPU3NKO-XMMHYECKOTO aHaIH3a

18. MeTo/1bl KOHLIEHTPUPOBAHUS PACTBOPOB

19. IloTeHIIMOMETPHUYECKUE METOIBI.

20. IMonsporpadudeckue METOIHI.

21. 'a3oaHATUTHYECKUE METOIBI.

22. MeTonbl ¢ MPUMEHEHHEM «MEUEHBIX» 2JIEMEHTOB.

23. KoMnbroTeps! B GU3UKO-XUMUYECKIX HCCICTOBAHUSX.

24. IMMYHOJIOTUYECKUE METOIBI

Pexomenoayuu no noocomoske peghpepama

['myGoKOoMy YCBOEHHIO CTY/IEHTAMH Marepuaia Kypca, ¢ HCIIOJIb30BAaHHEM TEOPETHUECKUX U
NPaKTUYECKUX UCTOYHUKOB. Pedepar mo3Bonser Hanbosee MOJHO M MOAPOOHO OCBETUTH TEMY
UCCIIEIOBAHMUS, IPOAHATIM3UPOBATH CYTh BOIIPOCA U BHICKA3aTh CBOE OTHOIIIEHHUE K OMMCHIBAEMOM
npobieme.

Pedepar nomxen BKIIIOYATh CIEAYIOIIME pa3feiibl: BBEACHUE, TI€ YKa3blBAlOTCS IENU U
3agaul paboThl; OCHOBHAs 4YacTb, IJ€ JAE€TCA aHAJIU3 JIMTEpaTyphl, PacKpbIBAaeTCAd ‘“‘UCTOPUS
BOIpOCca”, W3JAraroTCs OCHOBHBIE TOJIOKEHHS TIOCTABICHHOM MpPOOJIEMBI; 3aKIIOUYECHHE, TIIe
IPUBOIATCS OLIEHKU MPOJieNITaHHOM padoThl, JaeTCs aHAJIN3 PELICHHUs TIOCTaBIEHHBIX BO BBEICHUHU
3amaq. OOs3arenbHBI MyHKT pedepara - OubmuorpaduuecKuil CHUCOK HCIOIB30BAHHON
JUTEPATYPBHI.

O6bem pedepara HE MODKEH MPEBBIMIATh 25 CTPAaHMI] MEYATHOTO TEKCTa. TeKCT paboThl
JOJDKeH ObITh HaOpaH Ha kommbioTepe mpudpTom Times New Roman pasmepom 14 nt (mipu
HCIIOJIB30BaHUM  TEKCTOBOro rmpoueccopa Microsoft Word). Illpudt, wucnonb3yemsiii B
WITIOCTPAaTUBHOM Marepuaie (Tabmuipsl, rpadukd, IuarpaMMbl U T.II.), TIPH HEOOXOAMMOCTHU
MOKET OBITh MEHbIIE, HO He MeHee 10 nT. MeXCTpouHbIi HHTEpBaj B OCHOBHOM TEKCTe (Kpome
WITIOCTPATUBHOTO MaTepuana) - MoJIyTOpHbIN, popmarupoBanue no mupuHe. [Ipu Habope Tekcra



cienyeT coOMonaTh CleayIoIie pa3Mepsl MoJiel CTPaHUIIBL: JeBoe moe -30 MM; mpaBoe mojie -
10 mm; BepxHee nose - 20 MM; HUxKHee moje- 20 M.

Pedepar, opopmiieHHBIN B COOTBETCTBUU C TPEOOBAHUSMU, MMOAMUCHIBACTCS CTYICHTOM U
claeTca TIpemnojaBareiio0 Juis IPOBEPKHM B YCTAHOBJIEHHbIE CpPOKH. Pedepar, mmeromuit
3aMeUaHusl OTHAaeTCs JUIA TOPAOOTKH M CTYICHT (Ka) 00s13aHbl B HAJUICKAIUI CPOK YCTPAHUTh
3aMe4yaHMs U cAaTh pedepar Ha MOBTOPHYIO IPOBEPKY.

st yeTHOTO JI0K/Ia/ia CTYACHT JOJKEH MOATOTOBUTh TECTOBBIN Marepual Ha 7-10 MUHYT,
YTO COCTaBJIET MPUMEPHO YETHIPE CTPAHUIIBl MAIIMHOMKCHOTO TEKCTa W HEOOXOIUMBIN
JIEMOHCTPAIIMOHHBIN (HAMSHBINM) MaTepuaia B BUIE TaONUIl, cXeM, TpadUKOB, THArpamm,
dororpaduit. Harmsaueiii MaTepuar, mpeacTaBiIsieMblil CTYACHTOM JJI apryMEHTAI[UH OCHOBHBIX
MOJIOKEHUH PabOThI, JOIDKEH 00S3aTelIbHO MMETh 3aroJIOBOK, MOSICHEHHS, €CIH TPEOYIOTCS, K
yCIOBHBIM 00O3HaueHusiM. He pekoMmeHyeTcs B KauecTBE HaINIAJHBIX MOCOOUN HCHOIb30BATh
OosbIMe, MeperpykeHHbIe MUppaMu TAONHIBI, a TaK Xe Marepual, oQOpMIICHHBIH B BUIE
CIUIONIHOTO TEKCTa, MEJIKUE TUarpaMMbl, PUCYHKH H T.II.

Marepuain nokiaaga peKOMEHAYETCS u3JiaraTb B CJIEAYIOIICH MOCIeI0BaTeIbHOCTH:

1. HaumenoBanue pedepara, akTyallbHOCTh TEMbI
2. lenu u 3agaun
3. Kparkoe u3noxeHue peuieHus MoCTaBICHHBIX LEIH U 3a]a4
4. BeiBOIBI
B xozme BBICTYIJIEHHS CTYAEHT JOJDKEH CBOOOJHO BIAJETh TEKCTOM JIOKJIana W
WCIIOJIb30BaTh HAIVISIAHBIC Marepualbl (TaOJUIbI, CXEMbI, AuarpamMmbl U 1p.). [lo oxoHuaHun
BBICTYIUICHHUS CIIYIIATeNIH, MPUCYTCTBYIOLIUE HA 3alllUTE, 3a/1al0T BOMPOCHI CTYACHTY IO TEeMe
nokiana. Ha Bce mocraBiieHHbIE BOMIPOCHI CTYACHT JIOJDKEH JaTh UCYEPIIBIBAIOIINE OTBETHI.
[Tpu onenke pedepara, ycTHOro cOOOLIECHUS YYUTHIBAETCS, COACPIKAHHUE, YMEHUE
JIOTUYHO  M3JIaraTh CBOM TMPEACTABJICHHS, BECTH apryMEHTHPOBAHHYIO JIHUCKYCCHIO, YETKO
0TBeYaTh Ha BOMpockl. CBOEBpEMEHHOE U KaYeCTBEHHOE BBINMOIHEHHE pedepaTa BOSMOKHO JIHIIb
MIPH IJIAHOMEPHOM CaMOCTOSTEIbHON pab0Te U MOCEIIEHUN KOHCYJIbTAINH, paCITUCaHNE KOTOPBIX
COTJIACOBBIBAETCS CO CTYJCHTAMH.

Cooeporcanue u hpopma omuema no npakmuueckou pabome

OTtuer no npakTU4yeckoil paboTe JOMKEH BKIIOYATh CIEIYIOIINE Pa3elibl:

1. HazBanue paboTsl

2. lenp 1 3a1aunt pabOTHI

3. MeTtozs! uccienoBaHus

B nmaHHOM pa3znene mpUBOASTCS TEpeueHb HCIOJB30BAHHBIX B paboTe pEakTHBOB,
npuOOpoOB, OOOPYJIOBAHHS W MATEPUAIOB; OIKMCAHWE METOJHK, JUTCPATypHBbIC HCTOYHHKHU
MeToauK. He crneayer BkItouaTh MaTepHalibl, He UCTIOJIb30BaHHBIE B paboTe.

4. OOcyxeHe pe3ysbTaToB

B nmanHOM pa3zgene mpuBOAATCS OCOOCHHOCTH NpPOBEJACHHS pabOThl, B TOM UHCIE
OTKJIOHEHHUS OT OOIICTIPUHATHIX METOJUK, OOYCIIOBJICHHBIE OIMMOKaMH B TIOCTAHOBKE,
MOTPENIHOCTSIMH TTPHU IPUTOTOBICHUH PACTBOPOB, PEAKTUBOB U T.1I., IPUBOJISATCS KATUOPOBOYHbBIE
rpaduku U pacueTsl. JlaeTcs onmcanue U 00CyXIIeHHE Pe3yIbTaTOB pabOTHI, 1aTa MPOBEICHHOTO
HCCJICTOBAHMSI.

5. BeiBoZIBI

Kputepuu onenuBanus pedepara:

- O1eHKa «OTJIMYHOY» BBICTABIISIETCS B TOM CIlydae, €Clid B pedepaTe MOTHOCTHIO PACKPhITA
TeMa, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSHHE BOIPOCA, MaTepual H3JI0KEH JIOTMYHO,
MOCJIeI0BATEIbHO, TMPHUBEACHO He MeHee 10 JIHMTEepaTypHBIX HCTOYHHKOB (Cpeal KOTOPBIX
npeobiagaer JuTepaTypa 3a mocienHue S5 Jer), pedepar odopMIeH B COOTBETCTBUU C
TEXHHYECKUMHU TPEOOBAHMSIMHU, MTPEIBSIBIIEMBIMH K TAKOTO POJia paboTaMm.

- O11eHKa «XOpOIIIOY - TeMa PaCKPbhITa, MPUBEIECHO JOCTATOYHOE KOJMYECTBO MaTepuania, HO
OpA ITOM MaTepuan B HEIOCTaTOYHOW CTENEHH MPOaHATM3UPOBAH aBTOPOM, odopmIieHHe
pedepara COOTBETCTBYET TEXHUUYECKUM TPEOOBAHUSIM.



- OneHKa «yIOBIETBOPUTEIBHO» - TEMa PACKPBITA TIOBEPXHOCTHO, MaTepUaNl IPUBENICH KaK
npocTtasi KoHcTaTanusi (akToB, HE MPOAHAIU3UPOBAH, B OGOPMIICHHH HMEIOTCS TEXHUYECKHE
HEJ0CTaTKH, CIIMCOK JIUTEPATYPhl COJEPIKUT MEHEE 5 UICTOYHUKOB.

- OleHKa «HEYIOBIETBOPUTEIBHO» - TeMa HE PAcKphITa, CKYAHBIH 00BbEM IpPHUBEIEHHBIX
MaTepUasoB.

Yemmuwiti 0oknao — 3to coodmenue B TeueHue 10-15 MUH, B KOTOPOM CTYACHT B JIAKOHUYHOU
dopMe T0KEeH U3T0KHUTh MaTepUall TI0 COOTBETCTBYIOIIEH TEMe, MPUAEPIKUBASCH CIETYIOLIETO
IUIaHa: BBEACHUE, OCHOBHAs 4YacTb, 3aKiroueHue. JloKiaa compoBOXKIaeTcsl Mpe3eHTallueH,
OTpakarollle OCHOBHBIE IOJOXEHHUS IO COOTBETCTBYIOIEH TEME, BKJIIOYAIOIIEH HarisgHble
MaTepuaibl (cxeMbl, Tabauiel, GoTo u T.1.). [lo okoOHUaHUYU TOKIIaa CTYEHTY 3aJJal0T BOPOCHI,
KaK MperojaBaTeib, TaK U CTYIACHTHI, HA KOTOPbIC JOKJIATYMK JOHKEH JaTh MCUEPIBIBAIOIINE
OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO JOKJIAJA:

- OueHka «OoTIMYHO». B JoK/ame MOJTHOCTBIO packpbiTa TeMa, MIpOaHAIU3HPOBAHO
COBPEMEHHOE COCTOSIHUE BOIIPOCA; CTYIEHT CBOOOJHO BJaJEET MaTepUAIOM, H3JIaracT €ro
JIOTUYHO, TOCJIEI0BATENbHO, JTAKOHUYHO, COOJII0asi OCHOBHbIE MpaBuia KyJIbTyphl peun. Jloknan
CONPOBOXKAAETCA IpPE3EHTAallel, KOTopas OTpakaeT OCHOBHBIE TIOJIOKEHMS JIOKJIaja,
Mpe3eHTAIUs COCTaBJIEHA ITPAMOTHO € COOJIIOIEHHEM OOMIMX TpeOOBaHMM, MPaBUI MIPUPTOBOTO
oopMIICHHS, TIOJa4l TPaPUIECKOro MaTepuaia, MMEIOTCS CCHUIKM Ha MPUBEACHHBIE (OTO,
PUCYHKH, CXEMBbI U T.J., IPUBOJAUTCS CIHUCOK MCIOJIB30BaHHOM nuTeparypsl. [Ipu obcyxnennn
JIOKJIaa CTYJIEHT JIa€T UCUEPIBIBAIOIINE, APTYMEHTUPOBAHHbBIE, KOPPEKTHBIE OTBETHI HA BOITPOCHI.

- Onenka «xoporio». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepuaia, HO
IIPY 3TOM MaTepuaj B HEJOCTATOYHOM CTENEeHHU MpOaHaIU3upoBaH aBTopoM. [IpezeHTanus He B
MOJIHOM CTEMEeHH COOTBETCTBYET OOIIMM TpeboBaHusM. OTBETHI CTYACHTAa HE Ha BCE BOMPOCHI
SIBJISIFOTCSI KCUEPIIBIBAIOIIIUMHU U apTyMEHTHPOBAHHBIMH.

- OneHka «yJqOBIETBOPUTEIBHO». Tema packpbiTa HE IOJIHO, MaTepuaj MPHUBEACH Kak
npocTasi KOHCTaTanus (akToB, HE MPOAHAIM3HPOBAH, CTYACHT MOKAa3bIBACT IOBEPXHOCTHBIC
3HAHUS. [Ipe3eHTanMsi YaCTUYHO COOTBETCTBYET YCTaHOBIEHHBIM TpeboBanusM. [Ipu
0o0CY)XJI€eHUH [OKJIaJa CTYAEHT HE BCerjaa JaeT MpaBUJIbHbIE, HMCUEPIIBIBAIOLIMNE OTBETHI HaA
3aJ1aBaeMbI€ BOIIPOCHL.

- OleHKa «HEYJOBIIETBOPUTEIbHO». TeMa JOKJajja HE pacKpbiTa, CKYIHBIH 00beM
MPUBEICHHBIX MaTEPHUaJoB; Mpe3eHTalus OTCyTCTBYeT. [Ipu oOCyKIeHNHN J0KIaaa CTYACHT He
JIA€T OTBETHI UM OHU HE COOTBETCTBYIOT 3aJIaHHBIM BOIIPOCAM.

CoomHouwenust, Komopbvle HeoOX00UMO YUUMbIBAMb NPU 8bINOIHEHUU PACYEMHbIX 3a0aY

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

3HaueHue anepTypsl: A=n-sin %A

UYucnosas aneprypa: A = Nn-Sin a
250

VYBenuueHue okymsipa: B = f_’
OK

250 A250  500-A,

Ob61ree yBenmueHue Mukpockomna: A; um 1y, = B+ B,

= 14 - 14 ! - !
fM fTé * e D
Tema 4. Xpomartorpadus
OtHOcHTeNbHAS CKOPOCTH TepEeMEIIeHHsT KOMIIOHEHTOB B TOHKOM ciioe (Rf): R, = —L
V, -V,

Koadpuuuent pactipenenenns: K = Y
S
Buytpennuit o0vem pactBopurens: Vs = aW, a — Bec cyxoro Hocutens, W — o0beM BOJBI,

MOTJIOIIEHHON €IUHUIIEH MacChl Tl



OO6muii 06vem HemoaBmkHOU ¢asbl: Vi = Vo + Vs + Vi, Vin — 00beM MaTpUIIBI Tels.

Tema 5. Dnekrpodopes

OnexTpodoperndeckas NOABMKHOCTh: yu=——NWU umm u = y_ 9
67nr E f

Tema 6. CIIEKTPOCKOITMYECKHE METOIBI

I
Onrtuueckast mioTHOCTH: D = Ig(T0

3akon Byrepa—Jlam6epra-bapa: | =1, -e %' um Ig(ll—oj =¢-C-I

Tema 7. lentpud yruposanue

2 2 2 2

o' rm-vp,0°r  o'rml-v, Vor(p—
CKOpOCTh OCaXJI€HUSI YaCTULL: V = . Po = (f Po) um V = #

\Y
Koapduumnent cexumenranmu: s = —-—

w'r
Tewma 8. [Ipoune PU3MKO-XUMHUYECKHE METOIbI aHATIN3a
o  RT
[Morennman snexkrpona (ypaBuenue Hepucra): E=E" + — -Ina.
y o, RT Ao
[ToTeHman OKMCIUTENIbHO-BOCCTaHOBUTENBbHOM mapel: E=E" + o In
n a

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

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

V. YYEBHO-METOANYECKOE U TH®OOPMAILIMOHHOE OBECIIEYEHHUE
JUCIHHUIIVINHBI

a) epeyeHb TUTEPATYPHI

1. OuU3NKO-XMMHUYECKHE METO/bI B OMOJOTHH: TEOPETUIECKHE M SKCIIEPUMEHTAIHHBIE
OCHOBBI [ DneKTpoHHBIH pecypce] : yueb. nocodue / B. JI. Muxaiinenko [u np.]. -
DIIeKTPOH. TEKCTOBBIE /1aH., 5,34 MO. - Upkyrck : U3a-so UT'Y, 2018 . - 3:1. onT. Auck
(CD-ROM) ; 12 cm. - Cuctem. tpedoBanus: Omneparr. cucrema Windows 2000 / XP /
Vista, Mac OS X ; [Ipoueccop Pentium III 700 MI'tt (pekomennyetcst Pentium IV 1500
MI'u umn AMD Athlon XP 1600+ u Bbimie) ; OnepatuBHas naMsats 256 MO u Baimie
[TonnepkuBatotcs Bee paspeleHue 3kpana Boime SVGA 1024x768 BKIIIOUUTENBHO ;
Adobe Reader 6 uiu Boitie (1edekToB HeT). - 3ari. ¢ STUKeTKH aucka. - ISBN 978-5-
9624-1622-9 (B kop.) : 150.00 p.

2. DusuKo-xuMHYecKHe MeTo bl B Ononoruu [Tekct] : yued. mocodue /it By30B, 00yd. 0
Harp. 020400 (020200) "buonorus" u 6uonornvyeckum crenuaabHocTsM / B. I1.
Canosaposa [u ap.] ; pea. B. II. CanoBapoga ; peu.: B. K. Boitnukos, C. H. Ecradbes ;
Upxkytckuii roc. yH-T, buon.-nmous. dak. - Upkyrck : U3a-so UT'Y, 2013. - 295 c. : i,
1B. Wi ; 21 cm. - bubnuorp.: ¢. 272-275. - ISBN 978-5-9624-0806-4 (88 5k3.)

3. Amnanutudeckas XUMHU U (PU3UKO-XUMHUECKHE METOAbI aHanmu3a [ Tekcr] : yueb. s cTy.
BY30B, 00y4. MO XHWM.-T€XHOJIOT. Hamp. u creim. : B 2 T. / pea. A. A. Umenko. - M. :



Axanemus, 2010 - . - 24 cm. - (Beicee npodeccnonansHoe oopaszoBanue). - ISBN 978-5-
7695-5817-7. T.1.-2010.-352c.: un. - ISBN 978-5-7695-5816-0. 24 5k3.+
CesaTtkuHa, JIto00Bb MBaHOBHA. DU3NKO-XUMHUYECKHE METOIbI HCcclieqoBanus [ Tekcr] :
nabopatopHbiii mpaktukyM / JI. . CBaTtkuHa ; MexxayHap. WH-T SKOHOMUKH U
muHrBucTUKH, Kad. ToBapoBen. u sxcnepTu3ssl ToBapoB. - Upkyrck: M3a-so UT'Y, 2012. -
89 c., 30 ’k3.+

OU3NKO-XUMHUYECKHE MEeTO I B Onomnoruu [Tekcr] : yue0. mocobue i By30B, 00y4. 11O
Harp. 020400 (020200) "buonorus" u 6uosiorndyeckum cnernuaibHocTsM / B. I1.
Canosapoga [u ap.] ; pea. B. I1. Canoapoga ; pem.: B. K. Boitnukos, C. H. Ectadnes ;
Wpkyrckuii roc. yH-T, bruoin.-mous. ¢ak. - Upkyrck : U3n-Bo UT'Y, 2013. - 295 ¢. : wi.,
uB. ui. ; 21 cm. - bubnuorp.: c. 272-275. - ISBN 978-5-9624-0806-4. 79 sk3.+
CesaTkuHa, JIto60Bbp MIBaHOBHA. DPU3NKO-XUMHUYECKHE METOIbI HCccleoBanus [ Tekcr] :
yueb. nmocobue / JI. UI. Catkuna ; peu.: B. @. CunopkuHn, E. B. AnTonosa ; Upkyrckuii
roc. yu-T, MexyHap. HH-T 5KOHOMUKH U JUHIBUCTUKU. - UpkyTck : U3a-Bo UT'Y, 2015.
- 164 c. ; 20 cm. - bubanorp.: ¢. 151-153. - ISBN 978-5-9624-1226-9. 59 »x3.+

Hpyros, FOpuit CrenanoBud. AHanu3 3arpsi3HEHHOM MOYBBI M OMACHBIX OTXO0A0B [ TeKkcT]:
npakT. pykooacteo / 0. C. Jlpyros, A. A. Pogun. - 2-¢ u3a., nepepad. u jom. - M. :
bunowm. JlabopaTopus 3nanuii, 2014. - 469 c. - ISBN 978-5-9963-0372-4. 3 7k3. +

0) nepuoguYeCKUE U3TAHUS
«buonornueckne wmemOpanbl», «buoxumus», «buodusznuka», «bHOTEXHOIOTHNY,

«Bompockl OMoOrHYecKOr, MEIUIMHCKOW U (papManeBTHUeckor xummm», «M3Bectust PAH.
Cepust Omonorndeckas », «Mukpobuonorus», «MonekynsipHas Ouonorus», «llpukmamgnas
OMOXHUMHMSI I MEKPOOHOJIOTHS».

B) 0a3bl JaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepuer BEpCHUs
MEKTYHApPOIHOTO XKypHaJla T0 OMOXMMHUH M OMOXMMHUYECKUM acCHeKTaM MOJICKYJISIPHOU
O6uonornu, OMOOPraHMYEMCKONH XUMUH, MUKPOOHOJIOTUH, UIMMYHOJIOTHH, (DU3HOIOTHU H
OmoMeTMIIMHCKUX ucccienoBanuii. Ctateu B pdf-dopmare.

http://tusearch.blogspot.com - TloWck 3JIEKTPOHHBIX KHHT, MyOJUKAIlUi, 3aKOHOB,
['OCToB Ha caiiTaXx HayYHBIX JIEKTPOHHBIX OMOIMOTEK. B monckoBuke 0ToOpaHbl JTydine
610IMOTEKH, B OOJIBIIMHCTBE KOTOPHIX MOKHO CKayaTh MaTepHalibl B TOJHOM 00beMe 0e3
peructpand. B cnMcok BKJIIOYEHBl OMONMOTEKM WHOCTPAHHBIX YHUBEPCUTETOB MU
Hay4HBIX OpraHU3aLHAMN.

http://elibrary.ru/defaultx.asp - Hayunas osnekTpoHHass OuOIMOTEKa, KPYMHEUIINH
poccuiickuii mHGOPMAIMOHHBIA TIOPTall B 00JacTH HAYKH, TEXHOJIOTHH, MEIUIIMHBI H
o0Opa3oBaHus, coiepKaliuii pedepaTsl U MOJIHbIE TEKCThI Ooiee 12 MITH Hay4YHBIX cTaTel
U IyOJIMKaIui.

http://6years.net/index.php - mopran OecruiaTHONH METUITMHCKON HH(DOPMAIIMH, COACPIKUT
00JbIIOE KOJMYECTBO KHUI, Y4€OHBIX MOCOOMH OMOXUMHYECKOH U OHOo(pu3MuecKoit
HalpaBJIEHHOCTH.

http://molbiol.ru/protocol/ - omucanue GONBIIOTO KOJNUYECTBA (UIMKO-XUMHUYCCKUX U
MOJIEKYJISPHO-TEHETUYECKUX METOJIOB.

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

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

http://www.protocol-online.org/ - CalT COACPKUT XOPOIIO CTPYKTYPUPOBAHHYIO
KOJIJIGKIIMIO CCBIJIOK Ha MPOTOKOJIBI METOJOB (B OCHOBHOM, pa3jMYHBIX J1abopaTopuii).
Nmeercsa Tematnueckuit hopym.



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/ -  kmmra  A.H.
HIenapuka « THCTpyMEHTAIbHBIC METOBI HCCIICAOBAHUS B OHOXUMHINY

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

11. BBC «PykonT».. Aapec mocryma http://rucont.ru/

12. OBC «Aiibyke». Anpec nocryna http://ibooks.ru

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME INCHUIIJIMHBI
6.1. YueOHO-71a00paTopHOe 000py/10BaHNE:

MarepuaabHO-TEXHHUECKOE 00eCTIeYeHHE JUCIUTUINHBI «DU3NKO-XUMHUECKHE METOIbI B
9KOJIOTHMY 0a3UpyeTcs Ha CIEIYIOIINX pecypcax:

- AynuTopHs Ui IPOBEACHUS 3aHATHH JEKIIMOHHOTO THIA. AyAUTOpHUS 000pyAOBaHa:
cneyuanuzuposanroti (yaeOHoM) mebenvio Ha 66 TIOCaTIOYHBIX MECT; 000PYI0BaHA MEXHUUeCKUMU
cpedcmeamu  00OyueHus, CIYXKAIAMU I TpeACTaBiIcHHs y4eOHOW wuHpOpMamuu OOBIION
ayJIUTOPUH MO JUCHUIUTNHE «DUBUKO-XMMHYECKHE METO/IbI B 3KOJIOTUN»: mpoekTop Epson EB-
X03, okpan Digis; yuebno-naznsionbiMu nocobusmu, OOSCIICUNBAIOIIMMHA TEMATHUCCKUC
WUTIOCTPAIMH 110 JUCHUIUINHE «DU3HKO-XUMUYECKHE METOJbI B 3KOJOTHUW»: MPE3CHTAlUU B
KOJIMYECTBE 5 MIT.

- Ayautopus U1 IPOBEACHHUS 3aHATHI TabopaTopHOro Tumna. AyauTopus o0opyaoBaHa:
cneyuanuzuposannoll (yaeOHol) mebenvio Ha 12 TOCaT0IHBIX MECT; 000PYI0BaHA MEXHUYECKUMU
cpedocmeamu obdyuenus: IlpoektopEpson EB-XO03, Dxpan ScreenMedia, [locka aynutopHas
MmenoBas, MaruutHas, Jlabopatopuss opran xummm - llkad BerTsDKHON AD-221"- 2 mT.,
Xumuyeckuit mkad (cremwtax) -1 mr., JlaBopaTopHblil CTON C BBIKATHBIMU TyMOamMu — 5 IIT.,
XonmomunbHUK «MuHCK» - 2mT., Amnmapar Ijs BepTHKalbHOro 3JekTpodopesa — 1 mr.,
Bakyymusiii ucnapurens PBO-64 — 1 wir., Bonemerp BY-15 — 1 mwt., Jlesunrerparop Y1-20 — 1
mt., Vi3Mepurenb MOHHBIX CONPOTUBICHUH (MMmmenaHca) - 1 mT., VICTOYHWUK THTaHUS IS
anekTpodopesa "Iabd" — 1 wr., Ocummiorpad yHuBepe aByxiaydeBoit C-55 — 1 mr., TepmocTtar
TC-80 — 1 mrt., Henrpudyra K-24 — 1 mr., Hearpudyra MIIB-310 — 1 mr. ciayxammmu 1is
npeicTaBieHus ydyeOHOH uHpopManuu OOJBIION ayAMTOpUU MO JAUCHUIUIMHE «DU3HKO-
XUMHYECKHE METOIBI B SKOJIOTHI.

- KomnerotepHsblii kiace (ydeOHas ayaMTOpHs) A TPYNIOBBIX W HHIMBUAYaIbHBIX
KOHCYJIbTAIlMid, TEKYIIEro KOHTPOJS ¥ TPOMEXKYTOYHOHW aTTECTAllMH, OpTaHW3aluu
CaMOCTOSITeNIbHOU paboThl. AyaAUTOpHS 000pY0BaHAa: ClIeUATU3UPOBaHHON (yueOHOiT) Meberbio
Ha 20 mocaiouHBIX MECT, JOCKOW MEJIOBOI; 000pyI0BaHA TEXHUYECKUMHU CPEACTBAMHU O0YUICHUSI:
Cucremusriit 6ok PentiumG850, Monutop BenQ G252HDA-1 mit.; Cuctemusiit 61okAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremnsrii 6ok PentiumD 3.0GHz, MouuTop
Samsung 740N — 3 mr.; Mono6mok IRU T2105P — 2 mr.; Cuctemusrit 6110k Pentium G3250,
Momnutop BenQG955 — 1 mt.; Cucremusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
wtT.; Cucremuslii 610k Pentium G3250, Monutop Samsung T200 HD — 1 wt.; Cucremuslit 010K
Pentium G3250, MouuTtop Samsung T190N — 1 mr.; Cucremusiii 610k Pentium G3250, Monutop
Samsung 740N — 1 wrT.; ITpoextop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHHUeHHBIM
JOCTYNIOM K ceTd MHTepHeT M oOecredeHWeM JOCTyla B AJIEKTPOHHYIO WH(POPMAIMOHHO-
00pa30oBaTeNbHYIO CPEy OpraHU3aIIH.

- Ilomemenuss 1Isi XpaHeHMs] M TNPOQPHIAKTUYECKOTO OOCIyXMBaHHUS Y4eOHOTO
o0opynoBaHusi. Ayautopus o00pyloBaHa: CleHUAIN3UPOBAaHHOW MeOenblo Ha § MOCaJ04HbIX
mecT; BrermspkHoM mkad — lmr., Jlamuaapssii mkag — 2 mr., Tepmocrar TC-80 — 2 mT.,
JlaGopaTopHbIi cToN MeTaTuecKuil — 3 mT., JIJabopaTopHBIii CTOJI ¢ PE3MHOBOM MOBEPXHOCTHIO
— 2 mT., XON0IUIbHUK «ATnaHT» — lmT.MHUKpOCKON MOHOKYISpHBIA — 8 mT, MuKpockon
"buonam"-1 wr., Crepunmmzatrop mnaposor BK-75 IIT "T3MOWU" - lwr., Ilunerka
aBromaruyeckas Jleununer 0,5-10 m"-1 mr., [unerka-go3arop"-1 wrt., Mukpockon Levenhuk
D870T tpunokysmsip"-1 mrr., [Ipoexktop OBepxen'-1 mr., [Ipoektop View Sonic"-1 m., [IpoexTop
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http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

View Sonic"-1 mr., Hoyroyk Lenovo"-2 mir., [Ipunrep Brother -1 mr., [Ipuarep Canon -1 1.,
ITpoektop OBepxen"-1 mit.

Jlabopamopus 6uoxumuu u 6UOMexHoI02UU

Xpomatorpad >KUIKOCTHBIH MHUKPOKOJIOHOYHBIN "Munuxpom-6"; Hanodortomerp Pearl -
lmT; Pepmentep Minifors Speco OakTepuanbHbIA-1MT;, CIyKalMMU JUIsI TPEACTABICHUS
yqe6Hoﬁ I/IH(bOpMaI_[I/II/I 110 JUCHUITIIUHE «DU3NKO-XUMHUYECKIE METOJAbI B 3KOJIOTUUN»

6.2 IIporpamMHoe ofecnieyeHne

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
or 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crammaptaeii Russian Edition. 250-499.
®opyc Kontpaktr Ne04-114-16 ot 14nos6ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

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

Office 365 npodeccuonanbHblii IroOC s yuamuxcs. Homep 3aka3za: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Ipu peanuzanuu pa3IUYHBIX BUAOB Y4eOHOH pabOTHl JUCHUIUIMHBI HCIIOIB3YIOTCS Kak
CTaHJapTHbIE METOAbl OOyueHHs, TaK M MUHTEPAKTUBHbIE (OPMBI MPOBEACHUS 3aHATHUH, 10JsA
KOTOPBIX COCTaBiIsieT HE MeHee 25 % ayauTOpHBIX 3aHATHHA. JloJIg JEeKIMOHHBIX 3aHATHH IO
JUCLUIUIMHE cOCTaBiseT 48 % OT ayAUTOPHON HArpy3KH.

Cmanoapmuvie Memoobl 00yYeHUsL:

e llHdopmMarmoHHas JEKIUsI

e JlaGopaTopHble 3aHATHS, NMpeJHA3HAUYCHHBIE JUISl MPAKTHUYECKOTO0 OCBOEHUS CTYAEHTaMU
Haun0oJiee BOCTpEOOBAaHHBIX B OMOJIOTUN (PU3UKO-XMMUYECKHX METOJI0B;

e (CamocrosiTenbHast paboTa CTYAEHTOB;

e KoHcynpTanum npenoaasarelns;

e [loaroroBKa OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI U PEIIEHUE PACUETHBIX 33/1ay;

Obyyenus ¢ npumenenuem UHMEPAKMUEHbIX Popm 00pPA308aMeNbHLIX MEXHONOULL:

e Keiic-mMeTon — OOy4eHHe B KOHTEKCTE MOJEIMPYEMON CHTYyallld, BOCIPOU3BOJSIICH
peayIbHbIE YCIOBUS HAyYHOH J1eATEeNbHOCTH (pa300p KOHKPETHBIX CUTYaLlUi);
¢ HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE ~ 00pa3oBaTelbHblE TEXHOJIOTUM —  JIEKLUS-

BU3yalIU3alsl, MPEJICTaBICHUE PE3yIbTaTOB JEATEIbHOCTH (pedepaToB M OTYETOB IO

71ab0paTOPHBIM paboTaM) C UCIOJIb30BAHUEM CIEIIMATM3UPOBAHHBIX POTPAMMHBIX CpEJ.

VIill. OHEHOYHBIE MATEPHAJIBI VI TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

Tecmosvie 3a0anus 0151 BXOOHO20 KOHMPOJIS

1. AMHHOKHCIOTHI B BOJHOM pacTBope Ipu 3HaueHusx pH, Onu3kux K HeUTpanbHbBIM,
coJiepKatr: a) MOHU3UPOBAHHYI0 aMUHOTPYIIY; O) MPOTOHHPOBAHHYIO KapOOKCHIBHYIO
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Tpynmy; B) MPOTOHUPOBAHHYI) AMHUHOTPYIIY; T) HOHU3UPOBAHHYIO KapOOKCHUILHYIO
rpyniry

[lenTuanas cBsi3b, oOOpa3yoInas TMEPBUYHYIO CTPYKTYpy OCIKOB sBISETCS: a)
KOBAJICHTHOM; 0) MOHHOM; B) BOJOPOIHOK; T') BaH-1ep-BaanbcoBoit

Kakwue cBsi3u 00pasytot [J-ciupaiib BO BTOpUIHON CTPYKTYpe Oenka? a) Banaep-Baanbca;
0) ruapodoOHBIC; B) MENTHIHBIC; T') BOJOPOIHBIC

Kakme ¢akrtopel MOTYT BBI3BIBATH HEOOpAaTHMYIO JAcHATypanuiro Oenka?  a)
B3aMMOJICICTBHE C IUTAaHIOM; 0) OrpaHHUYEHHBIN IPOTEOIN3; B) IEHCTBUE COJICH TSKEIIBIX
METAJIJIOB T') U3MEHEHHE KOH(OpMAaIUK OCITKOB 33 CYET XMMHYECKON MOTUBUKAIINN

W3 nyprHOBBIX OCHOBaHHM B HYKJIEMHOBBIX KUCJIOTaX OOHAPY>KEHBI: a) aieHuH; 0) TumuH;
B) ypalWJI; T') HUTO3UH

Cpenu nepedrciaeHHbIX coeauHenuil ykaxure snekrpoautsl: a) NaOH; 6) CeHs; B) HCI;
r) C2HsOH; 1) CeH1206

Kakoli 31eMeHT UMeeT TOJNBKO OTPULIATENIbHYIO CTENEHb OKHCIEHHUS? a) KUCIopon; 0)
HEOH; B) YIJIEPOJ; T') JUTHIA; 1) GTOP

[Tpu HarpeBaHUU CKOPOCTh XUMHUYECKOW PEaKIMH: a) YMEHbIIAeTcs; 0) He MEHSETCS; B)
CHavaJia BO3pacTaeT, IIOTOM TaJIaeT; I') BO3pacTaeT

PaBHOBecue peakiy CMeIaeTcsi B CTOPOHY 00pa3oBaHMs MPOAYKTOB PEaKlUU IMPH: a)
YBEIIMYCHUN KOHIEHTPAIMA WCXOJHBIX BEIIECTB; 0) YMEHBIICHHH KOHIICHTPAIUH
UCXOJHBIX BEIUIECTB; B) YBEIMUYCHUN KOHIICHPAIIMH MPOJIYKTOB PEAKIIUU; T) HEU3MEHHBIX
KOHIICHTPALIUSIX BCEX BEIIECCTB

YHuBepcaibHas ra3oBasi IOCTOSIHHAS — 3TO paboTa, KOTOPYIO COBEPIINT MPH YBEIHUCHUU
temnepatyps! Ha 1K B u306apHoM mponecce: a) 1 kr rasa; 6) 1 kmonb rasa; B) 1 M rasa;
r) 1 nuTp rasa.

BriGepute Hanbosiee mpaBUIbHOE OMpeneTeHue: mokaszarenab pH - 3T0: a) KOHIIEHTpalus
IIPOTOHOB B PAacTBOPE; 0) KOHIEHTPALMs THIPOKCUI-aHHOHOB B PAacTBOpE; B) Jorapudm
KOHIICHTPALlMH IPOTOHOB B PACTBOPE; T') OOpaTHBIN JOrapru(M KOHIEHTPAIIMH IPOTOHOB
B pacTBOpe

K nykneosunamonodocdaram ornocurcsi: a) ATP; 6) AMP; 8) TMP; r) CTP

[To npaBuny Bant- ['odhda crkopocth xumMHuueckoil peakiuu yBenuduBaeTcs B 2-4 pasa
IpU: a) HAJIMYUK KaTaln3aTropa; 0) MOBBIILIEHUN TEMIIEPATypPbl; B) OBBIIICHUN JaBJICHHUS;
T') IOHI)KEHUE TeMIIEePaTyphI

MaccoBasi 10715 BOAOPOJia MEHBIIIE BCEro B BemecTBe, opmyia kotoporo: a) CHs; 0)
H2COs; B) CoHa; 1) CoHe

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

KonnuecTBo (MOJIb) KATHOHOB M aHMOHOB, OOPa3yIOIIMXCS MPHU MOJTHON Aucconuanuu 1
MoJb ocdaTa HATpuUsl, COOTBETCTBEHHO paBHO: a) 1 n3;0) 1u4;8)4ul;r) 1ul
Macce ruapoxcuaa amomunus (111) pasaoii 19,5 r, cooTBeTCTBYET KOIMUECTBO BELIECTBA:
a) 0,5 mons; 6) 0,1 moms; B) 0,25 monb; 1) 0,3 Mo

Ecnu 3a equHAIY N3MEpEHUsT OTHOCUTENIFHBIX aTOMHBIX Macc MPUHATH 1/16 Maccel aroma
KHCJIOpO/a, TO Macca 1 MOJb BellecTBa: a) HEe U3MEHHUTCS; 0) yBeNIMUMUTCS B 2 pasa; B)
YMEHBIIUTCS B 2 pa3a

Ha ocHoBaHMM XUMHUECKOH (POPMYIIBI MOKHO OIIPEENIUTh: a) MACCOBBIE JI0JIU 3JIEMEHTOB
B coequHEHUU; O0) MOJSPHYIO MacCy BEIIECTBA; B) MAacCCOBYIO JOJIFO PAacTBOpa; T)
U30TOMHBII COCTaB BEIleCcTBa

[lpn oxmHakoBOW TemmepaType W jAaBileHMH | 1 Ta3oo0pa3Horo kwciopomga u 1 1
ra3o00pa3HoOro BOJI0Opo/Jia UMEIOT paBHBIE: @) YMCIIO MOJIEKYIT; 0) Macchl; B) INIOTHOCTH
Mouekyina — 9TO: a) YacTuIla aToMa; 0) YacTUIla, CYIIECTBYIONAsl B TBEPJIOM COCTOSTHUH;
B) HaMMEHbIIAasg YacTHIla BEIIECTBA, COXPAHAIONIAs €ro CBOMCTBA; I) YacTHIIA,
coJiepKamiasi HOHbI
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HanpaBnenne OKHCIHTENLHO-BOCCTAHOBUTENbHOH peakiuu: Fe* + I° — Fe?* + Iy,
TpoTeKaromeil Ipu cTaHaapTHIX yernosusax: E% 12 /17 =+0.536B; Fe**/Fe?" = +0.771B;
a) BmpaBo; 0) BIEBO; B) pEaKIMs PABHOBECHA; T') ITHUX JAHHBIX HEAOCTATOYHO JUJIS
orpeziesieHus] HalpaBlIeHUs peakluu

MarauTHOe KBaHTOBOE YHCIIO M XapaKTepU3yeT: a) paauyc OpOUTHI JIEKTPOHA; 0) HAKIIOH
OpOUTHI B IPOCTPAHCTBE; B) DHEPTHIO JIEKTPOHA; T') 3apsij slpa

['maBHOE KBaHTOBOE uKCIO N (10 bopy) XapakTepu3syer: a) popmy FIEKTPOHHOTO 00JIaKa;
0) paccTosiHUE JIEKTPOHA OT SPa; B) SHEPTHIO SJIEKTPOHA; T') 3aps siapa

OpGOutansHoe kBaHTOBoe umcio | (mo Bopy) xapakrepusyer: a) pasmep opOuTHI, 0)
SHEPTUI0 JJIEKTPOHA; B) (OPMY 3JIEKTPOHHOrO 00Jlaka ; T) 3JIEKTPOOTPULIATEIbHOCThH
aToma

[IpaBuina, coOmrofaromuecs NMpU 3alOJHEHUU 3JEKTPOHAMHU aTOMHBIX OpOuTaneil: a)
npuHuun Ilaynu; 6) npaBuno XyHAa; B) IPUHLMII HAaUMEHbBIIEH SHEPrUM; I') MpaBuia
KiteukoBckoro

MakcuMaabHOE YHCIO SJICKTPOHOB Ha ypoBHE ¢ N = 3 paBHo: a) 3; 0) 4; B) 32;1) 18; 1) 8
BemectBa, B KOTOpBIX Bce CBsI3U KoBasieHTHBIC nossipHbIe: a) H202; 6) NH4NO3; B) NHs;
r) H0

Haumenee npouHas XuMHUeCKas CBS3b: a) MeTaJUIMYecKasi; 0) MOHHAs; B) BOJOPOIHAS; T)
KOBaJICHTHAS

EfMHUIBI U3MEPEHHsT CKOPOCTH XUMMUYECKOH peakiuu: a) Mojib 1 'ct; 6) 1-Mons 1 B)
c-Monb L 1) mome - ivma?

[TpaBuiio (pUHIIKIT), JIeXKAIee B OCHOBE OMPEIeIICHUs BIUSHUS Pa3IN4HbIX ()aKTOPOB Ha
XUMUYECKoe paBHoBecue: a) mpunumn I[laynu; 6) mpaBuno Xywpaa; B) npuHiun Jle-
[Tarense; r) mpaBmwio Bant-I'odda

Brnaxnas makmycoBast Oymakka KpacHeeT B mpobupkax ¢ BemiecrBamu: a) NHs; 6) HCI; B)
SO2; 1) CO

Bripaxenue PactBop ¢ maccoBoit noneit 3% o3nauaet: a) B 100 r Boabl pacTBOpEHO 3 T
cosii; 0) B 97 T BozibI pacTBOopeHo 3 T cou; B) B 103 1 pacTBOpa COAEPKUTCS 3 T COJH.
Ha omnoii cxisiake Hamucano “15% HCI”, a wa apyroit — “wncr=0.15”. TlpaBuibHOE
YTBEpXKACHHE: a) KOHIICHTpAIUsl pacTBopa B nepBoil ckisinke B 100 pa3 Oosblie, 4em BO
BTOPOIi; 0) KOHIIEHTpAITUsI pacTBOpa BO BTOPOH CKIITHKE B 10 pa3 MeHbIIIe, YeM B TIEPBOI;
B) KOHIICHTPAIIMH PACTBOPOB B 00EHX CKIISTHKAX OJMHAKOBBI

BojHbIe pacTBOPEI AIEKTPOIMUTOB MPOBOJIAT SICKTPHUSCKUAN TOK 33 CUET: a) KATHOHOB U
AIIEKTPOHOB; 0) aHHOHOB U AJIEKTPOHOB; B) TOJIBKO 3JIEKTPOHOB; T') KATHOHOB U AHHOHOB
BemecTBa, KOTOpBIE TP TUCCOIMAIIMNA B BOJIE B KAYECTBE KAaTHOHOB O0Pa3yiOT TOJBKO
MOHBI BOJOPOJa, HA3BIBAIOTCS: a) HIEN0YaMu; O) KUCIBIMU COJNISIMHU; B) KHCIOTAMHU; T)
aM(pOTEpHBIMH THIPOKCUIAMHA

DAEKTPOIN3 — 3TO: a) OKUCIUTENbHO—BOCCTAHOBUTEIbHBIC MPOIIECCHI, TPOUCXOSIINE B
pacTBOpax M pacIuiaBax JICKTPOJIUTOB BO BPEMs MTPOXOKICHHSI SJICKTPHUECKOTO TOKa; 0)
OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIINH, TPOXOISAIINE B PACTBOPAX MEXKIY HOHAMH,
B) pEaKIMH MOJICKYJI PACTBOPEHHBIX BEIIECTB C MOJICKYJIAMHU BOJIBI.

DNEKTPOIN3 TUCTHITMPOBAHHON BOJIBI IPOBOJUTH: &) MOXKHO, T.K. BOJA TUCCOLIMHUPYET C
obpaszosanueM nonos H™ u OH"; 6) MoXkHO, eciti 106aBHUTH DIEKTPOIIUT, YBEIUINBAOLIHAI
AIIEKTPOIPOBOIHOCTD pacTBopa; B) HeENb3s, T.K. MOJEKYIbl BOJAbI Ha HOHBI HE
JTUCCOLUUPYIOT.

Ha karome OOBIYHO MPOTEKAIOT MPOIECCHI: a) OKUCIECHHs; 0) BOCCTAHOBICHHS; B)
JTUCCOIIAAITAY JICKTPOJIUTOB HA MOHEI.

Bydepubim cBoiicTBoM o6namaeT cmech: a) (CH3COO)2Pb u CH3COOH; 6) NH4NO3 u
NH4OH; B) NHsNO3 u HNOs3; r) Cu(OH)2 u CuCl,
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Temvl pechepamos
OU3NKO-XMMUYECKHE METO/IBI HCCIICIOBAHUSI B MOHUTOPUHTE OKPYKAIOIICH CPEIbl.
MeTobl H3y4YCHHUs )KUBBIX KJICTOK (pPAaCTEHUH, )KUBOTHBIX, MUKPOOPT'aHU3MOB).
M3yueHre TOHKOH CTPYKTYpPBhI MAaKPOMOJIEKYJI: MPOIILIOE, HACTOSIIEe U OyayIIee.
CoBpeMeHHbIE MUKPOCKOITBI: HOBBIC BO3MOKHOCTH.
DKOJIOTMYECKHI MOHUTOPHHT M METOIOJIOTHS HAYYHBIX HCCICIOBAHUN — MPOOJIEMBI H
NEPCIICKTHBHI.
DnexTpodopes: UCTOPHSI OTKPHITHS U COBPEMEHHBIE BO3MOKHOCTH.
Hcnonb30BaHue IByMEPHOTO Trefb-3jieKTpodopesa s paszeicHus OCIKOB.
JIOCTOMHCTBAa M HEJIOCTATKA METOJIa Tellb-dJIeKTpodope3a Ui U3yIeHUsT HYKICHHOBBIX
KHUCJIOT.
JleHaTypupyoOmmil Tenb-31eKTpodopes: UCIONb30BaHUEe IS Pa3eicHHsT HYKICHHOBBIX
KHCJIOT.
JleHaTypHp YOIl Telib-3IIeKTPodope3: UCTIOIB30BAHKE IS pa3ielieHUs] OCJIKOB.
DOU3UKO-XUMUYECKHE METO/IbI U (yHIAMEHTAIbHBIC OTKPBITHS B 00J1aCTH MOJICKYJISIPHOM
OMOJIOTHU: B3aUMHOE Pa3BUTHE U TBOPUECKAS MBICIIb.
Posib pHU3HKO-XMMHUYIECKOTO TOX0/1a B OTKPBITHH ITPOIECCOB TPAHCKPHITIIUHI, TPAHCIIAIIUH
U PEIUIUKAIUH.
W3yueHre BUPYCOB: HEBO3MOXKHOE CTAJI0 BO3MOKHBIM.
Bo3MoHOCTH MeTO/1a CeITMMEHTAIMH B U3yYCHUH BUPYCOB U OaKTeproQaros.
MIMMYHOJIOTHUECKUE METO/IbI B U3YUCHHH MAKPOMOJICKYI.
Vcnonp30BaHue paJiiOaKTUBHBIX U30TOMOB B M3yYCHUU (DYHKIIMOHUPOBAHUS KJIETOK.
Wcnonp3oBaHne paguOaKTUBHBIX H30TONOB B H3YUYCHHH TPOPHUECKOW CTPYKTYPHI
OuolLIEHO3A.
W3ydeHre CTPYKTYpbl MaKpPOMOJCKYJI C TOMOIIbIO 3JCKTPOHHOH MHKPOCKOIIUH U
CIEKTPOCKOITUYECKUX METOJIOB: CPABHUTEIILHBIN aHAJIH3 METOJIOB.
KosmyecTBeHHBIE METO/TbI B U3YUCHHH MAaKPOMOJICKYJI M KJIETOK.
H3yueHne CTpYKTYpbl MAKPOMOJICKYIT: UCTOPHS PAa3BUTHS METOJAMYECKHX MOIXOI0B.
[TpuMeHeHHe MOHOCETIEKTUBHBIX 3JIEKTPOIOB JJIS ONpEACICHHS KOHIICHTPAIIMU HOHOB B
BOJIHBIX PAaCTBOpPAX.
MeTo bl onpeeeHIs] MOJIEKYIIPHBIX Mace OMOMOJICKYJI: CPAaBHUTEIbHbBIE ACTICKTHI.
OU3UKO-XMMUYECKHE METO/IbI HCCIICOBAHUS IIPOTEOMA.
KBaHTOBbIC MEXaHHM3Mbl BO3HMKHOBEHHS MOJEKYJISIPHBIX CIIEKTPOB IMOTJIOIIECHUS |
UCITYCKaHHUSI.

KoumponvHnvie 6onpocwi 0151 mexyue2o KOoHmpoiis
Kakue npuHIMIIBI 1eKaT B OCHOBE KiIacCU(UKAIIMU OpraHUYEeCKUX COSIUHEHU?
KakoBbl IpUHIHUITE KJIacCU(UKAIIMA aMUHOKHUCIIOT?
Kakue pacTBopuTEIN NCHOAB3YIOT AJIsl IKCTPAKIIUM AMUHOKUCIOT?
Kak MOXHO pa3faenuTh cMeChb aMUHOKHUCIIOT M UACHTH(PHUITUPOBATH HX 7
Kakune MeTop! UCTTONB3YIOT TSl KOJIMYECTBEHHOTO OMPEIeNICHUS] aMHUHOKHUCIIOT?
Jaiite o011yto XapakTepuCTUKY JunuaaM. KakoBbl MPUHITUIBI KJIacCU(DUKAIIH JTUITH]IOB?
Kak M0>XHO W3BJI€Yb JTUTHIBI U3 OMOJOTHYECKUX 00pa3IoB?
Kakue npuHIUIIBI JIeKaT B OCHOBE KJIaCCU(UKAIIUU YTIEBOIOB?
Kakwne MeToapl UCTIONB3YIOT U1l U3BJICYCHUS YIIIEBOIOB?
Jlnst paznieneHusi CMECH KakuX YTIIEBOJOB HCIOJB3YIOT OYMaKHYIO WM TOHKOCIOHHYIO
xpomarorpaduio?
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Kakue crioco6s! kitaccuduxanum 0enkoB pacTeHui Bbl 3HaeTe? Ha Kakux mpUHIUIAaX OHU
OCHOBAaHbI?

Kakwue criocoOsl hpakiimoHUpoBaHUST OCITKOB UCTIOIB3YIOT MPU UX BBIACICHUU?

Kakwue cBoiicTBa 6€7IKOB O3BOJISAIOT UX (PPaKIIMOHUPOBATH?

Kakwue conu 00bIMHO MCTIONB3YIOT ISl ocaxaeHus 6enkoB? [Touemy?

KakoBa mocneioBaTeabHOCTh ATAoOB OUUCTKU OEIKOB?

Kak MO>KHO OYUCTUTH OEIKH OT HU3KOMOJIEKYJISIPHBIX COSANHEHHIA?

[Haiite cpaBautenbHyto xapakrepuctuky JHK u PHK.

Kakune Gpu3nko-xuMu4ecKkre METO bl UCTIONB3YIOT JUISl BBIICICHUS! HYKJIEUHOBBIX KUCIOT?
[lepeuncnure u oxapakTepu3yhuTe OCHOBHBIC Tarnbl BelaeeHus U ounctku JJHK u PHK?
[Toyuemy HYKJIEMHOBBIC KUCIOTHI U OETIKU BBIJCISAIOT HA XOJIOAY?

Kak o4ncTuTh HYKJIEMHOBBIE KHCIOTHI OT O€NIKa U APYTUX OPraHuYeCKUX COeTUHEHUIT?
Kak MOXHO IPOKOHTpOIMPOBATh cTeneHb YucToThl npenaparos JJHK u PHK?

Kakue meToasl ucnoib3yroT ajia kosmuectBeHHoro onpenenenus [JHK u PHK?

Kakue npubGopbl ¥ METOJBl MOXXHO HCIOJIB30BAaTh JUIS OIPEICICHUS COJEPKAHUS
HEOPraHWYeCKNX KaTHOHOB?

B uem npeumyiiecTBa ¥ HEIOCTATKU Pa3HBIX BUJOB CBETOBOM MUKPOCKOIIUU?

Kakue mnpuembl MO3BOJSIOT MUHUMH3UPOBATH MOSBICHHE apTe(daKkTOB MPHU CBETOBOM
MUKpOCKONNN?

B kakux ciaydasx >QQeKTUBHO UCHOIB30BaTh JIOMUHECIICHTHYIO U (IyOpPECICHTHYIO
MUKPOCKOIHIO?

Kakue Bo3MOXHOCTH AaeT KOH(pOKaIbHAsI MUKPOCKOMHS?

Kakue npuembl noAroToBKU 00pa3LoB AJs 3JIEKTPOHHON MUKpOocKonuu Bam n3BecTHbI?
Kakwue crocoObsl KOHTPACTUPOBAHUSI UCIIONIB3YIOT B AJIEKTPOHHOM MUKPOCKOTIHH?
KaxoBbI BO3MOXHOCTH TPAHCMUCCUOHHOM M CKAaHUPYIOIIEH 3JIEKTPOHHON MUKPOCKOTIHH?
Kakue meronpl B co4YeTaHMM C MHUKPOCKOIMEHW IO3BOJSIOT HM3Yy4yaTh JIOKAJIM3ALUIO
BELIECTB, OT/ICIbHBIX PEAKLIUN, PEPMEHTOB B KJIETKE U TKaHSX?

B gyem cymHocTh METOA0B XpoMaTorpapuu?

Kto u300pen meTo xpomarorpapuu?

Mo>xHO 11 caenaTh BBIBOJ O MPHUPOJAE BEIIECTBA HA OCHOBAHUHU XPOMAaTOpaUUECKUX
JaHHBIX?

B uemM mpeumyiecTBa AMIOEHTHOW xpoMartorpaduu mepen (poHTambHOU W
BBITECHUTEIHHOM?

Jlath ompeneneHue CIEAYIONUX MOHSATHI: a) BBICOTa XpoMaTorpapuveckoro nuka; 0)
HIMpUHA XpOMATOrpaduiyecKoro Muka; B) oOUINil yaepKuBaeMblii 00BbEM.

Uro Takoe OTHOCHUTEIbHBIA YACPKUBAEMBIi OO0BEM U OTHOCHUTEIHHOE BpEMs
yIAepKUBaHUS?

Yro Takoe MepTBBIit 00BeM KoNOHKHK? Kakue 00beMbl OH B ce0sl BKITIOYaeT?

[Touemy B Xxpomarorpauyeckyro KOJOHKY BBOAST OOBIYHO Majble KOJMWYECTBA
OnpeIeNsieMbIX COEUHEHNN?

Kaxk u3meputs Rf? B kakoMm nHTepBasie 3HAYCHUI MOXKET U3MEHAThCs BenunHa Rf?

B yem npeumyiecTBa 1 HeJOCTATKU BOCXOSIICH U HUCXOASIIEH XpoMaTorpapuu?

B yem ocobeHHOCTH M MpeuMyIlecTBa TOHKOCIOWHON Xpomarorpapuu B CPaBHEHHUH C
OyMaxxHOI?

Kak BBIMOJHSIOT KOJMYECTBEHHBIA aHAIM3 METOJOM PacCHpeeIuTEIbHON KUJIKOCTHON
xpomarorpaduu Ha Gymare?

Kakune mapamerpsl XpoMaTorpaguueckoro MuKa HCHOJB3YIOT AJIs KOJHMYECTBEHHOTO
aHanmu3za’?

UYro sBriseTcst Hanbosiee BaXKHOM MPUYUHON pa3MbIBaHUS XpoMaTorpadudeckoro muka?
Kakas u3 Teopuit xpomatorpaduu JaeT OCHOBY IS ONITUMHU3AINH XPOMATOTpadhuIeCcKOro
nporecca?
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Kakue BenMumHbI XapakTepusyroT 3QPEeKTUBHOCTh XpoMaTorpadudeckoit konoHku? Kak
€€ MOBBICUTB?

Kak onenuts 3¢h(hekTuBHOCTH pazaeneHus B xpomarorpadun?

KakoBbl o0OsiacTu mnpuMEHEHHs, JOCTOMHCTBA UM HEJOCTaTKH METOJOB Ta30BOM
xpomarorpadun?

HazoBuTe crocoObl JETEKTUPOBAHUS BEIIECTB B Ta30BOM U JKUJKOCTHON XpoMaTorpaduu.
Kakyro mHpOpMaLni0 MOXXHO IMOJYYUTh M3 XPOMATOrpaMM IIPH HCIIOJIB30BaHUH JIBYX
MOCIIE0BATEIbHO COETUHEHHBIX IE€TEKTOPOB?

Kakoii nerexkrop Bbl Obl BHIOpadM NpU aHaAIW3e OOBEKTOB OKpYXKAIOIIEH Cpeasl Ha
coJiep)KaHue MeCTULUI0B?

B deM cymHOCTh METOJOB KOJMYECTBEHHOT'O aHAM3a: a) abCONIOTHON KamuOpOBKH; O)
BHYTpEHHEI HopMaln3aluuu (HOpPMUPOBKH); B) BHYTPEHHETO cTaHAapTa?

B kakux ciydasx B KOJUYECTBEHHOM XpOMATOrpauyecKoM aHAJIM3e U3MEPSIOT BBICOTY
nuKa? Iiomanb nuKa?

KakoBa ponb moaBrxkHOMU (ha3bl B Ta30BOH U KUIKOCTHOM XpoMaTtorpaduu?

[IpuBenure mpuUMepbl HEMOABMXKHBIX (a3 B aJCOPOLMOHHON BBICOKOI(PPEKTUBHOM
KUJIKOCTHOHM XpoMaTorpadumu.

Yro Takoe rpaJueHTHOE SIIOUPOBAHKE B FA30BOM U )KHUJIKOCTHOW Xpomatorpaduun?

UeMm oTaMyaroTCcsi HOpMaJIbHO- U 00paieHHo-(ha30BbIi Bapuant BOYKX?

KakoBbl 0051aCTH MPUMEHEHHUs, JOCTOMHCTBA U HEJOCTATKU METOAOB aJICOPOIIMOHHOM
xpomarorpadun?

HazoBute Hambosee pacrnpocCTpaHEHHbIE PACTBOPHUTENU U aACOPOCHTHI B KUIKOCTHOMN
xpomaTtorpadum.

Kakune nenonBukHbIe (ha3bl UCHOIB3YIOT B MOHHOW XpoMaTorpaduu I pa3leicHUs
AQHUOHOB U KaTUOHOB?

Kakune noHooOMEeHHbIE CMOJIBI BaM U3BECTHBI?

B kakux cimyyasx UCIIOJIb3YIOT HOHOOOMEHHUKH?

Yro Takoe renb-pribTpanus?

Kakue BemecTBa HCHIOIB3YIOT B KAYECTBE HOCUTEICH IS TeIb-(QHIbTparumn?

Uro mpexacrasinser coboii cedanexc? [lo kakoMy NPUHIUIY PA3IUYalOT Pa3HbIE TUIIBI
cedaexkcoB?

KakoBsl cdepbl ncnoab30BaHus reiab-(QpuiabTpanun?

Kaxoit mpuHIIHI JIEKUT B OCHOBE pa3/ieNIeHUs MOJIEKYJI IPH AeKTpodopese?

Kakue ream nucnosb3yror ais 31ekTpodopesa 6eKoB U HyKJIEHHOBBIX Kucnot? [Touemy?
Jnst Kakux 1ened mpoBOIAT MpoLenypy JiekTpodopesa?

B yeM 0c00E€HHOCTH aHAIMTHYECKOT0 U IpenapaTUBHOIO 3JIeKTpodopesa?

Kak 3aBHCHT OT HanpsDKEHHS KAYECTBO IIEKTPOPOPETUIECKOTO pa3IesICHHsI BEIIeCTB?

B kakux ciaydasx 1enecoo0pa3Ho ucmonb3oBats SDS-anektpodopes?

Uro Takoe nzoanexTpopoxycupoBanue? B kakux ciayyasx ero mpuMeHsoT?

B kakux ciydasx MCIOJIb3YIOT HO3€PH-, a B KAKUX cay3epH-THOpUAN3ALINIO?

KaxoB mpunIun padoTsl criektpodoromeTpa?

Yro Takoe MOJISIPHBIN KOAPPUIMEHT SKCTUHKIIUH?

Uro Takoe onTuyeckas miaoTHocTh? Kak ee nsmeputs?

[TpuBeauTe NpUMEpPHI UCIIOIB30BaHUS CEKTPOPOTOMETPUUECKUX METO/I0B B OMOJIOTUH U
9KOJIOTHH.

Kak u g yero mpumensor ¢uyopecueHTHble Kpacutenu? Kakue (myopecueHTHbIE
KPAaCUTEIN BaM U3BECTHBI?

Kakue BubI IeHTpUYrupoBaHUs UCTIONB3YIOT 7S BBIACTICHUS KJIETOUYHBIX CTPYKTYp?
Kakne BemecTBa MCHONB3YIOT JUISI CO3[AHHS TPAJWEHTA TUIOTHOCTH B HEHTPH(YKHBIX
npobupkax?

Urto Takoe KodhPUIMEHT ceTMMEHTAITIN ?

UYro o3nauarot eauHuibl CBendepra?



86. B yem oTaMuuMs aHATUTUYECKOTO U MTPENAapaTUBHOTO EHTPUPYTUPOBAHUS?

87. Kakue ¢hakTopsl BIUSIOT HA CEIUMEHTAINIO CTPYKTYP ¥ MAaKPOMOJIEKYJ?

88. Kak onpenenuTh INIOTHOCTb U MACCy CTPYKTYP U MOJIEKYJ NPH LEHTPUPYTrUpOBaHUN?

89. Uem ompenenstoTcsi OCOOCHHOCTH HCIOJIb30BaHUS YIJIOBOTO POTOpa WM pOTOpa C
IIOABECHBIMU CTaKaHaMU?

90. MokeT JIM WCHOJb30BaHUE MPUOOPOB OOCCHEUYUTh OOBEKTUBHOCTH PE3YJIbTAaTOB
UCCJICIOBAHMSI OMOJIOTUYECKUX 0OBEKTOB?

91. KakoBBI HCTOYHUKH MTOTPEUTHOCTH MPH padoTe ¢ mprudopamu?

92. Kakue CymecTByIOT METO/Ibl TOATOTOBKH 00Pa3lioB K K XUMUYECKOMY aHAJIH3Yy?

93. Kakue ycnoBusi HeoOXOauMO cOONOaTh MpH  YHApUBAaHUM PACTBOPOB Pa3HBIX
opraHuueckux coequHeHuit? [louemy?

94. B kakux cirydasx HCTOJb3YI0T quain3? KakoBbel yCcIoBuUS €ro MpoBeACHUs?

95. Kakue mpeumymiecTBa JaeT Juo(uiIbHAs CyIIKa B CPaBHEHHH C BBICYIIMBAHHEM B
CYLIWJIBbHBIX IIKadax?

96. Kakue sKCTpareHThl UCTIONIB3YIOT [T U3BJICUEHUS] OPraHMYECKUX BEIIECTB U3 00pa3oB?

97. JlaliTe onpeneneHne MOHITHIM «pa3/IelIeHIE), KKOHLIEHTPUPOBAHHEY, «BbIACICHUE.

98. Kakoii mapameTp UCHOIB3YETCs U OLEHKH 3P (EKTUBHOCTH KOHIICHTPUPOBAHUS?

99. JlaiiTe ompeneieHue MOHATHIO «KOA(DPUITUEHT pa3aeIICHH.

100. Jlaiite ompeneneHue MOHATHIO CTENEHb H3BIedeHUs. Kakum oOpa3oM cCTeneHb
U3BJICUEHMS CBA3aHA C KOG GUIIMEHTOM pacipeaeneHus?

101. Kax yctpoen pH-metp? Kakue THIIBI 3JIEKTPOJOB UCIOJB3YIOT JISI U3MEpPEHUs
KHUCIIOTHOCTH CPeJIbl?

102. B dem nmocromHCTBa M HEIOCTATKM MCIOJIB30BAHUS MHIUKATOPHON Oymaru mpu
n3mepenun pH?

103. UTo Takoe CeIEeKTUBHBIC AIEKTPOIBI?

104. Kakue THITbI CeJIEKTUBHBIX JIEKTPOJIOB BaM U3BECTHBI? J[JIsl 4ero ux UCHoib3yroT?

105. AKTHUBHOCTB KakuX (DEpMEHTOB MOKHO OTIPEICIATH AIEKTPOMETPUIECCKU?

106. [ouemy C mmpoko wuCHONBE3yIOT B OHOXMMHYECKMX M 9KOJOTMYECKHX
UCCIIE0BaHUIX?

107. Kakue Mepbl mpeaocTOPOKHOCTH HEOOXOJMMO MpEANpUHUMATh, padoTas ¢

PaaArnOaKTUBHBIMU A30TONaMu?

Lemoncmpayuonnvii eapuanm mecma Nel

1. Metox pa3aeneHust MOJIEKYJ, OCHOBAaHHBII Ha MHOTOKPAaTHOM MOBTOPEHUHU aKTOB COpPOIMH U
JIeCOpOIMH BEIIECTBA MPH MIEPEMEIICHUH €T0 B MOTOKE TOIBHKHON (Da3bl BIOJIb HETIOABUKHOTO
copOeHTa Ha3bIBAETCS:

a) anektpodopes; 6) xpomarorpadusi; B) abcopOIus; T) yIbTpaQuibTpaius.

2. Cpeau mepeyMCICHHBIX BHUIOB XpoMaTorpaduu BbIOEpU Te, KiacCU(UKAIUSI KOTOPBIX
OCHOBaHA Ha MEXaHMU3MaXx pa3ZeiICHHs BEIIECTB.

a) )KUJKOCTHAs;, 0) KOIOHOYHAs;, B) OyMaxcHas; T) adduHHAas.

Jlemoncmpayuonnwiii 6apuanm mecma Ne2
1. Beibepure THN mepexonia, COOTBETCTBYIOLIUI MOITIOMIEHUIO MOJIEKYJION 3JIEKTPOMAarHUTHBIX
BOJIH BUIUMOM 00JIaCTH CIIEKTpa:
a) sfepHbIi; 0) MEXAY OCHOBHBIM COCTOSIHHUEM M JOOBIM KojeOaTeIbHBbIM YPOBHEM IE€PBOIO
BO30YXKJICHHOTO COCTOSIHMSI; B) BpallaTeNbHBIM; T') MEXIy KoieOaTeJbHBIMU YPOBHSMHU B
IIpeJienax OJJHOTO JIEKTPOHHOTO YPOBHSI.
2. BreiGepute THI mepexonia, COOTBETCTBYIOIMIUM IOTJIOMICHUIO MOJIEKYJIOH WH(PaKpacHOTO
U3ITyYEHUS:
a) sJepHbIN; 0) MEXIy OCHOBHBIM COCTOSSHUEM M JIFOOBIM KOJeOaTelbHbBIM YPOBHEM IE€PBOTO
BO30Y)XJICHHOTO COCTOSIHMS; B) BpAIATENbHBIN; T) MEXIy KoJeOaTelbHbBIMU YPOBHSIMH B
npeJienax OJJTHOTO 3JIEKTPOHHOTO YPOBHSI.



ﬂeMOHcmpal{MOHHblﬁ eapuann cumyayuUOHHblX U paCYemHblx 3a0ay

Tema «Du3uKo-XUMHUYECKasi XapaKTEPUCTUKA MAKPOMOJIEKYID)
Paccuuraiite 3HaU€HMS N303JIEKTPUUECKUX TOUYEK OJIMTOMENTH/IA 10 U3BECTHBIM 3HAUeHUsIM PK

Tema «Metoabl HENOCPEACTBEHHOTO HAOTIOICHUSI
Bo ckonbko pa3 m3MeHUTCs riyOMHa pe3ko M300pakaeMoro MpOCTPaHCTBA B MUKPOCKOIIE MPH
cmene oobekTuBa 8x0,2 Ha 60x0,85? Okymsap ¢ yBenudeHHEM 15X ocTaeTcs MOCTOSTHHBIM.

Tema «Xpomatorpadusi»
Monekyna (epMeHTa AUCCOLMUPYET Ha YEThIPE UACHTUYHBIX CYOBEIUHUIBI U HEOOXOAUMO
POBEPUTh  HWHIUBUIYyadbHYIO  (EpMEHTATHBHYIO  aKTHBHOCTh  CyObenuHuil.  Kakyro
XpoMaTorpauuecKkyro CUCTEMY ClielyeT BbIOpaTh, YTOOBI OTAEIUTH MOHOMEPHI OT TeTpamepa?

Tema «DnexTpodopes»
Bupyc comepxut 256 6enkoB, 64 U3 KOTOPBIX UMEIOT MOJEKy sipHyto Maccy 1800 [la, a 192 —
26000. Ecniu BUpyc pa3pymuTs 1 nmpoananu3uposats merogoM JICH-anekTpodopesa, To, CKOIBKO
30H Ha JJIEKTpooperpaMme MOXKHO OXHUAATh, KAKOBbI OyIyT OTHOCUTENIbHBIE PACCTOSHUS
MUTPALIMU ¥ OTHOCUTEJIbHBIEC TIJI0IIA U 30H?

Tema «CreKTPOCKONUYECKUE METOIBD
[TornouieHue pacTBopa, COAEPAKAILErO BEIMIECTBO ¢ MOJIEKYJISIPHBIM BecoM 423 B KOHLEHTpaLUu
32 wmxkr/mn cocraBusier 0,27 mpu 540 HM B OJHOCAaHTUMETPOBOIl KkioBeTe. Uemy paBeH
ko3 duuueHT MossgpHoro mnoramenus npu 540 HM, eciM AOMYCTHTh, YTO 3aKoH bepa
cooOnromaerca?

Tewma «llenrpudyrupoBanuer»
Kakoe nenTpo6exHoe ycKkopeHue JoKHA UMETh HeHTpHU]yra, YTOObI BHI3BATh OCEIaHNE YaCTHUI
paguycom I = 5-10® m u mnotHOCTEIO p = 3-10° Kr/M° B cpenie ¢ maoTHOCTBIO po=1-10% kr/™® U
Bsa3kocThio 77 = 1107 [a-c mpu T =300 K?

Tewma «lIpoure HU3NKO-XUMUIESCKIE METOJIBI AHATTU32)»
Brrancnute 31eKTpOJHBINA MOTEHIIMAT MEIHOTO 3IEKTPO/Ia, OMYIIEHHOTO B PACTBOP COJIHM MEJIHU C
koruenTpanueit Cu?* pasuoit 0,1 Mons/1; E°cy®*/cue = 0,34 B.

Ouenounvle cpedcmea 01 RPOMeHCYmMoOUHOl ammecmayuu

Ilpumepubwtii nepeuensv 60npocos K 3auemy

1. ®usuxo-xuMuyeckue Metoabl. O01as XapaKTepUCTHKA, TPUHLUIIBI KIaCCU(UKAIUH.

2. XapakTepuCTHKa MaKpOMOJIEKYI: TOJHIeNnTHaAHble 1enu. CBs3u, 00YyCIOBIMBAOIINE
B3aUMO/IEIICTBHE AMUHOKHCIIOT B 6enkax. PU3NKO-XUMUUECKOM CBONCTBA aMHUHOKHUCIIOT U
OenKoB.

3. KoMnoHeHTBl HyKJIEMHOBBIX KUCIOT. CBs3M, BOZHUKAIOUIME B MOJUHYKICOTHIHON 1IeTH.
JluHeiHpleE W UMKIMYECKHE NOJMHYKIeOoTHAHble uenu. [luxibr Xepmu. Pusumko-
XUMHUYECKHE CBOMCTBA HYKJIEUHOBBIX KHCIIOT.

4. lloHATHA HAaTUBHOM M JEHATYpUPOBAaHHOW CTPYKTypbl Ouomnonumepa. JleTepreHTsl.
Penaryparnus, qucconuanus 1 peacconuanusi. [ MOpuHbIe MOIEKYIBI.

5. Omnektpodope3. CKOpoCTh  JIBMXKEHUS  YaCTHIBl B JJEKTPUYECKOM  IIOJIE.
OnekTpodopernyeckas moIBUKHOCTD.

6. Bumer snextpodopesa. Diekrpodope3 ¢ TOABMKHONW TpaHUICH W HENPEPBHIBHBIN

aNeKTpodopes.

Bunel anextpodopesa. 3oHanbHbIN 35eKTpodopes.

8. T'enb-anexrpodopes. XapakTepucTHKa arapo3HOro rens.  SIBieHue sHAOCMOca B
arapo3HOM reJe.

9. Xapakrepuctuka nonuakpuiaamuaHoro rens (ITAADY). ®@akrtopsl, yiaydmiarouue
paspenieHue ekTpodopesa. DakTopsl, BAUAIOMUE Ha mosmMepusaruio [TAAT.

10. Dnexktpodope3 HYKIEHHOBBIX KHUCIOT. XapaKTEepUCTHKH HYKJIEMHOBBIX KHUCIIOT,
00yCIIOBIIMBAIOIIIE OCOOEHHOCTH MX AJIEKTpodopesa.

~
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Hu3KoBONBTHBIE W BBICOKOBOJBTHBIH Telb-3JeKTPOPOpe3 HYKICHHOBBIX KHCIOT.
OnekTpodope3 B JACHATYPUPYIOIIUX Teisix. MapkepHble MoseKkynbl. Jlugupyromme
KPaCHUTEJH.

Onektpodopes 6enkoB. JJCH-anmekTpodopes. duck-amnexrpodopes B ITAAT.

JIByMepHBIii renb-3aexTpodopes. M3oanekrpudeckas HOKycHpoBKa.

Kanwmspasriii snexkrpodopes.

Lentpudyrupoanue. OCHOBBI TEOPUH CKOPOCTH cenuMeHTanuu. CeanMEeHTalnOHHOE
paBHOBeEcCHE.

AHalMTHYECKUE W TpenapaTtuBHble HeHTpU(yru. OCHOBHbBIE NpaBUIA CEIUMEHTAIUH.
Koaddumnuent cequmenTauu.

CkopoctHoe nentpudyrupoBanre. OakTopsel, BIUAIONNE HA CKOPOCTh CEMMEHTAIHH.
30HaNbHOE LEHTPUPYTUpOBaHUE. 3aBHUCUMOCTh CEAMMEHTAlMd OT KOHICHTpAIUH.
CrangaptHbie KO3 (PUIIMEHTHI CeANMEHTALINN.

OnTHyeckre CUCTEMBbI, UCIOIb3yeMble /Ui ONpeieeHIs] KOHIEHTPAallud KOMIIOHEHTOB B
HEHTpUPYTax.

Ceaumenrarusa JJHK B mienouHoMm rpajuente caxapo3bl. M3MepeHue MoOJIeKYIspHOM
Macchl METOJOM CEIMMEHTALMOHHOTO paBHOBecHs. [IpuMepbl HCHONB30BaHHS
CKOPOCTHOU Y 30HAJIbHOM CeTUMEHTAIINH.

Xpomarorpadus.  Teopust  xpomarorpaduueckoro  mporecca.  Kiaccuduxamms
XpoMaTorpauueckux MeTOOB.

PacripenenurensHas xpomarorpadus: MPUHIIAIT METO1a U KOI(DPUIIMCHT pacrpeeTeHus.
AncopOunonnas xpomarorpadus. BeicokoadekTruBHas KUIKOCTHAS XpoMaTorpadus.
HonooOmeHHast XxpoMaTorpadusi.

Addunnas xpomartorpadus. Jluranasl, ucnonaszyemsie B ahhuHHOI XpoMaTorpadum.
['enp-iponuKaromas xpomatorpadus. OnpenesieHue MOJIEKYIIPHOI Macchl OemKa.
Xpomarorpamma. XapakKTepUCTUKH XpoMaTorpapuueckux MNUKOB. KadecTBeHHBIH U
KOJIMYECTBEHHBIN aHAIN3 B KOJIOHOYHON XpomaTorpaduu.

OnTumuszanus yciuoBUid (pakIMOHUPOBAHHUS B XPOMATOTpaUUYeCcCKOM JKCIEPHUMEHTE.
Xpomarorpadusi MakpoMolieKyll. [I[puHIunuanpHas cxema )UIKOCTHOTO Xpomarorpada.
["azo-xuakoctHas Xpomarorpadusa. YCTpolcTBo razoBoro xpomarorpada. Oobnacth
MIPUMCHCHHUS.

[TnanapHas xpoMartorpadus: pacupenenurenabHas OymaxkHas xpomarorpadus. [Ipuniun
paznenenusa. KayecTBEeHHBIN U KOJTMYECTBEHHBIN aHAJIU3.

Tonkocnoiinas xpomarorpadus. KauecTBeHHBIN 1 KOTUYECTBEHHBIN aHATH3.
Ontrueckast Mukpockonus. [TpuHIun Merona u ero Mmoaudukanuu.

dnyopecueHTHass MUKpockomnus. [IpuHInn 1 0cCOOEHHOCTH METO1a.

@DaKTOpbI, OMPEIEISIONINE Pa3PEIIAOIIYI0 CIIOCOOHOCTh ONMTUYECKOH CHEKTPOCKOITHH.
Arneprypa.

DJeKTpOHHAs CKaHUpYIomast MUKpockonus. [IpuHiun MeTona, 001acTh MPUMEHEHUS.
DNeKTpOHHAas TPAaHCMUCCHUHHAsE MUKpocKomus. [Ipunnun metona.

TexHUKa MMOATOTOBKY MPETAPAaTOB ISl MUKPOCKOTIHH.

Crniextpockonuyeckre Metonbl. llornomeHne M UCIyCKaHHE H3JTyYEHHUS BELIECTBOM.
DHepreTUyecKre ypOBHU MOJIEKYJI X aTOMOB. BHIIBI CIIEKTPOCKOTIHNH.

AbcopbironHas criekTpockonus. 3akoH JlamGepra-bapa.

CnexTpocokomnust B yIbTpaduoaeTOBOM M BUAUMOM obnacTsax. [Ipumenenue B Onoaoruu.
[TpuHIMnuanbpHas cxema crekTpodoTomMeTpa U (POTOKOIOPUMETPA.

KoinebarenbpHbIe CIEKTpBI: HHPpaKpacHOe moriomieHue. [IpumMeHerrne B OMOIOTHYECKUX
UCCIIEIOBaHMSX.

ATOMHO-3ICOpOIIMOHHAST CIIEKTPOCKOITHSI.

MemOpaHHasi GUIBTPALUS U JUATIH3.

Metoapl mpoOONOArOTOBKM OMOJIOTUYECKOTO0 MaTepuana: (QUKcanusi, BbICYIIMBaHUE,
TOMOTEHH3AIHSL.



45. Metoapl TPOOOMOATOTOBKM OWMOJIOTHUECKOTO0 MaTepuana: OCAKICHHE BEIIECTB U
KOHIEHTPUPOBAHUE PACTBOPOB.

46. pH-metpust. [IpuHnmnel n3mMepenus u ycrporctso pH-metpa.

47. IloTeHuMOMEeTpUYECKHE METO/IbI ONIPEAEICHUS COACPKAHNUS MUHEPAJIbHBIX BELIECTB.

48. IIpuMeHeHne paoaKTUBHBIX METOK B OMOJIOTHYECKUX UCCIETOBAHMX. XapaKTePUCTHKA
«MEUYEHBIX» aTOMOB.

PaspaboTunk;,
. ,«’,ﬂ/][ lbff » noneHT Muxaiinenko B.JL
"~ (moamucek)

IIporpamMma cocrtaBieHa B coorBercTBUM ¢ TpeOoBanusiMu ®I'OC BO no HampaBieHHIO
05.03.06 Dkomorus 1 NPUPOIOTIOIBL30BaHHE.
[IporpamMma paccMoTpeHa Ha 3aceqaHuM  Kadeapbl (U3HKO-XUMHUYECKOH OHOJIOTruw,
ouonmxenepun u omonHpopmatuku 20.02.2023 r. mpotokoa Ne 12,
; " -
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @Qﬁ—cf’ﬁ

Hacrosimmasi mporpamMmma He MO:KeT ObITh BOCHPOU3BeeHA HUM B Kakod ¢Qopme 0e3

NpeABAPUTETLHOT0 MICHMEHHOT0 pa3peleHusi Kadeapbi-pa3padoTyYuKa MPOrpaMMbl.



