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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 UCCIIEIOBAHUS, UX CBA3H C COBPEMEHHBIMU TEXHOJIOTUSAMH, A TAKXKE
dopMupoBaHHe Yy  CTYAGHTOB  KOMIETEHIMH,  IO3BOJIAIONIMX  OCYIIECTBIIATH
HKCIEPUMEHTAIBHOE UCCIICA0OBAHNE CBOMCTB MOJICKYJISIPHBIX OMOIOTHYECKUX CUCTEM.
3agaun:

e  O0600IUTH ¥ CHCTEMATU3UPOBATH 3HAHUS U MTPEICTABICHUA O (PyHIaMEHTAJIBHBIX 3aKOHAX
U OCHOBHBIX METOJax HCCIENOBaHUA (PU3MKO-XMMHUYECKHX CBOWCTB U CTPYKTYPHI
BEILIECTB;

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

® pPaccMOTPETh OCHOBHBIE IPHEMBI M METO/IbI IKCIIEPUMEHTAIBHOTO HCCIIeA0BaHus (Gpru3nko-
XMMHYECKHX CBOMCTB OHMOJIOTHUECKHX CHCTEM, HCIOJb30BAaHHE JTUX METOIOB B
COBPEMEHHBIX TEXHOJIOTHUSAX;

® U3y4uTh oOIIME TabOpaTOpHBIC U CIICHHATIbHBIE METO/Ibl HCCIICOBAHUS OMOIOTHIECKUX
00BEKTOB, PACCMOTPETH MPHHIUITBI PA0OTHI COBPEMEHHOW aHAIUTHYECKOH anmaparyphl;

e 00yYUTH OCHOBAM ITOCTAHOBKH 3KCIIEPHMEHTA U 00pa0OTKH MaTepHaIOB UCCIIETOBAHMS,

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

ILMECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vyebnag mucrumumba bB1.0.32 «®PU3UKO-XMMHUUYECKHUE METOALI B OUOJIOTHNY
OTHOCHUTCS K 00s3aTeIbHON YacTh mporpammel. Mzyuaercst va 3 kypce, B 5 cemectpe.

2.2. JIns u3y4yeHus JaHHOU y4eOHOM JUCIUILTUHBI HEOOXOJMMbI 3HAHHSI, yMEHUS 1 HABBIKH,
dbopMupyeMbIe MPEIIECTBYIOIMMHU TUCIUILUIMHAMU YYeOHBIX TTporpamMm OakanaBpuara «OO0mmas
ouonorus», «Matematukay, «OOmas u HeopraHudeckas XuMusy, «OpraHudeckas XUMHI,
«Duszukay, «AHanuTHueckas, ¢uznUeckas W KoulougHas Xxumusy, «buoxumus». CryaeHrt,
MPUCTYNAIOMINNA K U3yYEHUIO TUCIUTUIUHBI « DU3UKO-XUMUYECKUE METO bl B OMOJIOTUNY, HOTKEH
3HATh OCHOBHBIC (DHM3MYECKHUE U XUMUIECKHIE TEOPUH, 3aKOHBI M TTPUHIIUIIBI: CBOWCTBA PACTBOPOB;
OCHOBHBIE THITbl XUMUYECKHIX PABHOBECHIl; CTpOEHHUE U (PU3UKO-XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB OPTraHMYECKUX COCIWHEHUM; OCHOBBI TEOPHH JJICKTPUYECTBA; XapaKTEPUCTHUKU
ANIEKTPOMATHUTHOTO U3TyUYEHUS; B3aUMOIEUCTBUE 3JIEKTPOMArHUTHOTO U3JTYUYEHHS C BEIIECTBOM;
OCHOBHBI€ MOHATHUSI ONITUKH; €AMHUIIBI U3MEPEHUs PU3NUECKUX BEIMYUH U UX PA3MEPHOCTH.

2.3. Ilepedenp MocienyOMNX Y4eOHBIX AUCIMILINH, A KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHUS ¥ HaBBIKH, PopMuUpyembie JaHHOM yueOHOM nucuurinHoi: buodusuka, buorexnomorus,
MonekynspHas 6uonorusi akapuot, HanoO6norexHonoruu, bonpioi npakTukym mo npoguio,
OcHoBHI (pu3nKo-xuMUYecKoi Ouonoruu, [IpupomooxpanHbie TEXHOIOTUH, XUMUS U TEXHOJIOTHS
MUIIEBBIX U OMOJOTUYECKH aKTUBHBIX N00aBoK, [IpakTuka mo mpoduiito mpodeccrHoHanbHON
JesATenbHOCTH, [IpenauioMHast mpakTHKa.

1. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI
IIporiecc OCBOEHHMS AMCHUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxarotoBku 06.03.01
«buonorusy», npopmis «PU3NKO-XUMHUECKasi OMOTIOTHSI U OUOTEXHOIOT U
OIIK-8: CiocoOeH ucoIh30BaTh METOIBI cOOpa, 00padOTKH, CHCTEMATHU3AINH U ITPEICTABIICHUS
nojeBod M JabopaTOpHOM HH(QOpMAIMM, NPUMEHITH HABBIKM pabOThl C COBPEMEHHBIM
000pyI0BaHUEM, aHAITM3UPOBATH MMOTYUYECHHBIE PE3YIbTATHI.



Ilepevyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX €
HHIUKATOPAMH JOCTHKEHHUSI KOMIIeTeH M

KoMmnerennus Nuaukaropsl PesyabTaThl 00yyeHus

KOMIIeTeHIH i

OIIK-8: Crnocoben | MIK onk-8.1 3HaeT OCHOBHBIC THUIIBI AKCICAUIIMOHHOTO U

UCIIOJIb30BATh METOJbl | 3Hamb: OCHOBHBIC THIIBI | JIAOOPATOPHOTO o0opynoBaHus,

coopa, 00paboTKH, | IKCIIEAUIIHOHHOTO U | 0COOCHHOCTH BEIOpaHHOTO o0BeKTa

CUCTeMaTU3aINH U | 1a00paTOpHOTO podecCuoHANBHOM 1eATeIbHOCTH, YCIOBHS

NPEeCTaBJICHUS TIOJIEBOM U | 000pYyAOBaHUS, ero CoJIepXKaHus U pabOTHl C HUM C y4ETOM

nabopaTopHOH 0COOEHHOCTH BBIOpPAHHOTO | TpeOOBaHUK HOPM 0€30MMaCHOCTH TpyJa

uHpOpMAaLIUU, TPUMEHATH | 0OBEKTa

HaBBIKU paboThI ¢ | mpodeccuoHaNbHOM

COBPEMEHHBIM NeSTeNbHOCTH,  yCIOBUS

o0opyoBaHueEM, ero cojep>kanusi u paboThl

aHATU3UPOBATh C HUM C  y4eToM

MOJTy4YeHHBIC Pe3yNbTaThl. | TpeOOBaHUI HOPM

0€30IacHOCTH TPY/Ia,

HJIK ok 8.2

Ymems: ananuzupoBats u
KPUTUYECKHU OLICHUBATH
pa3BUTHE HAY4YHBIX WJEH,
Ha OCHOBE MMEIOIIUXCS
pPECYPCOB COCTaBUTH ILIAH

pelIeHus]  MOCTaBICHHOM
3a/1a4H, BBIOpATh U
MOIH(PUIPOBATH

METOIUYECKUE IIPUEMB,

YMeer aHanu3UpoOBaTb U KPUTUYECKHU
OLICHUBATh pAa3BUTHE HAYYHBIX MWJIEH, HA
OCHOBE MMEIOLIUXCS PECYPCOB COCTAaBUTH
IJJaH pelIeHUs IIOCTABJICHHOW  3aJa4H,
BbIOpATh U MOJU(PHUIMPOBATH METOAUYECKHE
IIPUEMBI

HJIK onix 83
Bnaoems: HaBBIKAMH
WCIIOJIb30BaHUS
COBPEMEHHOTO
000py/nOBaHUsl B TOJEBBIX
u 71a00PaTOPHBIX
YCIOBUSIX, CIMOCOOHOCTHIO
TPaMOTHO 000CHOBATH
MOCTaBIEHHBIE 3aJa4d U
OIICHHUTH JIOCTOBEPHOCTH U
3HAYUMOCTH TOJYYE€HHBIX
PE3YJIbTATOB, MPEJCTABHUTH
WX B HIMPOKOH ayAUTOPUH
Y BECTH JTUCKYCCHIO.

Brnaneer HaBBIKAMU WCIIOJIb30BAHUS
COBPEMEHHOTO 00OPY/IOBAaHMS B MOJEBBIX U
71ab0paTOPHBIX YCIOBHUSAX, CIHOCOOHOCTBIO
rPaMOTHO  OOOCHOBaTh  IOCTaBJICHHBIE
3aJauyd ¥ OIEHHUTh JOCTOBEPHOCTh U
3HAYNUMOCTH IMMOJIYYCHHBIX PE3YJIbTATOB,
MPEJICTAaBUTh UX B IIUPOKOW ayJUTOPUHU U
BECTU JUCKYCCHUIO.




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0BneM TUCIHHMILIMHEI COCTaBJIAeT 3 3a4eTHLIX exuHuI b, 108 yacos
N3 HUX peanu3yeTcsi ¢ UCTIOIb30BaHUEM JICKTPOHHOTO 00YYCHHS M JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHI 11 yacoB.

®opMa NPOMEKYTOUYHOM ATTECTANUN: 3a4eT.

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

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 4 2/4 1 BOIIPOCHI U 33Jja4H
2 KouTtposbHbie
OU3NKO-XUMUYECKAsT XapaKTEPUCTHUKA
5 11 4 2/4 1 BOIIPOCHI U 3a/1a4n
MaKpOMOJIEKYI.
3 MeTopl HEMOCPEICTBEHHOTO HAOIOICHUS Konrp. Bomp. n
3aa4u, 3aliuTa
5| 11 4 2/4 1 A, sattt
OTUCTA, IMPE3CHTALIA
JOKJIaaa




Xpomatorpadus

317

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

DnekTpodopes

3/7

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

CHCKTpOCKOHI/I‘-IeCKI/IC METOABI

2/4

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

Lleatpudyrupoanue

212

Kourtp. Bomp. u
3a1a4u, 3aluTa
oTyeTa

[Tpoune GU3NKO-XMMHUYECKIE METOBI aHATH3a

2/4

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 1 BOTIPOCHI a|HACTOsIIIeH
MaKpPOMOJIEKYII. 3a1a41 MpOrpaMmbl
MeTtobl PaGora ¢ nuteparypoit 1 HHTEpHET-UCTOUHUKAMHU Kontp. Bomp. u p 5
aznen a-r
HEIIOCPEICTBEHHOTO 3anaun, s3ammTal’ SN >
5  |nabmonenus 5,6 1 oTueTa, HaCTOSIEH
npeseHtanus  |[IPOrPaMMBbl
JIOKIaaa
PaGora ¢ nureparypoit 1 HHTEpHET-UCTOUHUKAMHU Konrtp. Bomp. u
Xpomarorpadus -
p pag 3aJa4ud, 3alluTa Paznen § a-r
5 7-10 1 OTYeTa, HaCTOAMICH
Mpe3eHTalus HPpOrpamMmal
JIOKIa1a
Pabota c nutepaTypoil 1 HHTEPHET-UCTOYHHUKAMU Kontp. Bomp. u
KT
OnexTpodopes sajaum, sammraPasaen 5 a-r
5 11-13 1 oTy4eTa, HACTOSAIIEN
[IPE3CHTALHS IIPOTPaMMBI
JIOKJIa1a
PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Konrtp. Bomp. u
CHexTpocKonu4ecKue P 5
3ajauu, 3amuralbPa3iaen a-r
5 METOBI 14, 15 1 oTuera, HACTOSAIIEH
IIpe3cHTanus IIporpaMMsbI
JIOKJIa1a
[enrpudyruposame PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Konrtp. BOmp. M
PHOYTHP 3amaum, 3ammralPazmen 5 a-r
5 16,17 1 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 1 3aa9K HACTOSILIEH

aHanusa IIPOrpaMMBl

OO6muii 00beM CaMOCTOSTEIHLHOM PaObOTHI IO TUCITUILTHHE (Jac) — 8




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



KOMIIOHCHTOB

pu

HEHTPUPYTUPOBAHUU:
abcopOrmonHast. [Ipumepbl UCTIOIb30BaHUs 30HATLHON M CKOPOCTHOM CeIMMEHTAITUH.

LIUINPEHOBCKas,

Tema 8. [Ipoune pu3nKo-xuMUYeCKHEe METOIbI AHAIN3A
[IpoGonoaroroska. IlpaBmma orbopa mpoO. IloaroroBka 00pa3oB sl OMOXUMHYECKOTO W
dusnonornueckoro uccienoBanus. Oukcarys, OCHOBHbIC THITBI (pukcaTopoB. KprocoxpaHnenue.
BricymmBanue o06pa3iuos.

Crioco0bl

TOMOTCHH3AIIMA CBEXEro0 ¥ (PUKCHPOBAHHOTO MarepHaa.

uHTeppEpEeHIIMOHHAs U

I'oMoOreHu3aropsl.

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
paauomMerpuu. Vcnonb30BaHue METOJ]a MEUEHBIX aTOMOB B UCCJIEJOBAHUM CTPYKTYpPbI U CBOWMCTB
MoOJIeKyJ, MeTabonu3ma, (PyHKUUN KIETOK W OPraHM3MOB: aHAJIN3 CTPYKTYpPhl HYKJICHMHOBBIX
KHUCJIOT U O€JNKOB, BBISBJICHHE JOKAJIM3ALMK BEIIECTB B KJIETKAaX U KJIETOYHBIX CTPYKTYpaX,
ompezeNieHue akTUBHOCTU (DepPMEHTOB, U3yueHue yTeil oOMeHa BemiecTB. ABTopaauorpadus.

4.3.1. IlepeyeHb CeMHHAPCKHX, MPAKTUYECKHUX 3aHATHH U JIa00PATOPHBIX padoT

Ne Ne HaunmenoBanue TpynoemkocTh OueHounble | Dopmupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacTna KOMIIeTEHIN U
H TeMbl NPAKTHYECKUX U Bcero N3 anx (MHIUKATOPBI)*
JadopaTopHBIX padoT | yacos NpaKTHYecKas
MOATOTOBKA
1 2 3 4 5 6 7
1 | Temal Crartuctudeckas 6 2 KoHTposbHBI OIIK-8
00paboTKa pe3yabTaToB © BOIIPOCHI 1 Zf]ﬁ Z”K 81
71K 8.2
aHajim3a 3ajatn WK o
2 | Tema2 [Ipurorosnenue 6 2 KonTponbHbI OIIK-8
pPacTBOPOB Pa3HbIX € BOTIPOCHI U Zgﬁ onK 8.1
) O[IK 8.2
pa3sMepHOCTEH 3ajau HTK ongas
3 | Tema3 OnTuyeckas 6 2 Kowurtp. Bomp. OIIK-8
MHUKPOCKOTIHSI ¥ 3a/1a4H, MK ok
3ammTa UK onks2
oTYerTa, MK onkss
IIpe3eHTanus
JI0KJIa1a
4 | Tema 4 [Tnanapnas 10 3 Konrtp. Bomp. OIIK-8
xpomarorpadust ¥ 331290, HJIK ok 81
KunkoctHas 3aIIuTa HJIK onxs.2
xpomatorpadus Ha oT4Yera, MK omcss
KOJIOHKE npe3eHTalIHs
JI0KJIa1a




5 | Tema5s Onekrpodopes B 10 Kowntp. Bomp. OIIK-8
arapo3HOM Telle ¥ 3a/1a4H, HJIK onks.1
Onekrpodopes B 3amuTa HJIK onks2
MOJIMAKPHIIAMHUTHOM Telle oTyeTa, ALK orcs3
Hpe3eHTaIM
J0KJIaa
6 | Tema6 CrekrpodoToMeTpus: 6 Kowntp. Bomp. OIIK-8
ornpeeeHue U 3aa4H, HJIK onks.1
KOHIICHTPAIU BEIIECTB. 3ammra HJIK onks2
CnektpooTomMeTpHus: oTuera, MK orxcss
Kunernka Hpe3CHTALUS
(epMeHTaTHBHBIX J0KIIana
peaxiuin
7 | Tema7 Ocax/eHue BelecTB 4 Konrtp. Bomp. OIIK-8
HEeHTPUPYTUPOBAHHEM W 3a/1a4u, HJIK onxs1
3aIuTa Hﬂ[{ OJIK 8.2
oTuera, HJIK onxcas
Hpe3eHTaIMA
J0KJIa1a
8 | Tema8 ITorenunomerpus. 6 Kontponbael OIIK-8
KucnotHo-ocHOBHOE € BOIIPOCHI HJIK oncs.1
TUTPOBAHUE 3a1a4u HJIK onks2
HJIK onkss
4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE
CTYJAeHTAMH B PaMKax caMocTosATebHO# padotsl (CPC)
Ne i/ Tema 3aganue ®opmupyemasi HNIAK
KOMIIETeHIIHsI
1. Craructuueckas W3yunte  TeopeTHUecKHit OIIK-8 OIIK-8
00paboTKa pe3ynbTaToB | MaT€PUal 10 BOMpPOCY. Zgﬁ Z”’( :i
o 11K 8.
HCCIIEIOBAHU I UK omes.s
2. 1. ®uszuko-xumuueckue | M3yunts  TeopeTnmdyeckuit OIIK-8 OIIK-8
CBOMCTBa OMOMOJIEKYN | MaTepuas o BOIpocy. K onrs:
2. 3aja4u 10 TeMe HIK omce.
HJIK oniks 3
1. Ontuueckas u N3yuuth  TEOpPETHUECKHIA OIIK-8 OIIK-8
3. >IeKTPOHHAsS MaTepHal 1o BOMpocy. NJIK onksa
MHKPOCKOIHS HAK ons:
HJIK onikss
2. 3ajauu 1o Teme
1. Buget xpomarorpadguu | M3yuuth  TeOpeTHYECKHi OIIK-8 OIIK-8
2. 3agauu 1o Teme MaTtepHal 1o BOIpocy. HJIK onxsa
HJIK onks.2
HJIK onkss
1. Bugsr anekrpodopesa M3yuuts  TeopeTuueckuil OIIK-8 OIIK-8
2. 3a1a4u 1o TeMe MaTepHaJI [0 BOIPOCY. HJIK onkcsa




HJIK oniks.2

HJIK onk s
1. [TpuHOUTIBL, BUABI U W3yunte  Teopermdeckuit OIIK-8 OIIK-8
anmaparypa ONTHYECKOH | MaTepHas IO BOIPOCY. HJIK onxsa
CIEKTPOCKOTINU HJIK onxs.2
2. 3ajaun 1o Teme HJIK onkss
1. [TpuHIUIIBL, BUABI U HN3yunts  TEOpETHUECKUI OIIK-8 OIIK-8
armaparypa MaTepua 1o BOIpocy. HJIK onks.a
yABTPAEHTPU(YTHPOBAH HJIK onks.2
us HJIK onkss
2. 3agaun mo Teme
1. [ToTeHIIIOMETPHSL: W3yunte  Teopermdeckuit OIIK-8 OIIK-8
HPHUHIMI METOA U MaTepHal 1o BOIpoCy. HJIK onk 8.1
00J1aCTh MPUMEHEHUS B HIIK onixs.2
Oomoorun HJIK onkss
2. 3ajauu no TemMe

4.4. MeToauyeckne yKa3aHusi 110 OPraHU3alUH CAMOCTOSITeIbHOMH PadoThI CTY1€HTOB
CamocrosrenbHas paboTa CTYIEHTOB SIBJISETCS COCTaBHOM 4acThi0 ydyeOHOro mporecca u
UMEeT LEeNbI0 3aKpeIieHHne W YIIyOJIeHHWe TONYYeHHBIX 3HAHMA M HABBIKOB, IIOMCK U
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBIIOJHEHHE Y4YeOHBIX 3a/JaHUil, HOArOTOBKY K
IPECTOSIINM 3aHITHSAM, 3a4€TaM U IK3aMEHAM.

JU1st opraHu3aluy caMoCTOATENIbHON paboThI O TUCHUITIMHE «DU3UKO-XUMUYECKHE METO b
B OMOJIOTHI UCTIONB3YIOTCS CIEAYIOMIHE OPMBI CAMOCTOATENLHON yueOHOM pabOThI:

- PaboTa Hajl KOHCIIEKTOM JIEKLIUH.

- [Ton6op, n3yueHne, aHaan3 pEeKOMEHJOBAHHOW JIUTEPATYPHI.

- CaMocTosITEIbHOE U3yUEHHE OTAEIbHBIX TEM, aparpadoB, He U3JI0’KEHHBIX B JIEKLIUU.

- IloaroroBka K MPaKTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOH IMOJITOTOBKE H
BBINOJIHEHUH MTPAKTUYECKHX 3a/1aHUl (peleHne 3a1a4, OTBEThI Ha BOIIPOCHI U T.1.).

- Hanmcanue pedepaToB, HOATOTOBKA JOKIIAIOB.

- [lonroroBka K TECTUPOBAHUIO.

- [ToaroroBka k 3a4ery.

Iucvmennvie pabomsi. J{ns m3ydeHHs TeM, He HW3JI0XKEHHBIX B JIEKIIMH, PEKOMEHAyeTcs
UCTIOJIF30BaTh OCHOBHYIO | JIOTIOJIHUTEIBHYIO JINTEPATYPY, & TAKKE HCTOUYHUKH, Hali/IeHHBIE TIPU
HOMOIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M IMOUCKOBBIX cUCTeM. [lJis 3aKperuvieHus Marepuana
PEKOMEHAYETCS JIeNaTh KpaTKME KOHCIEKTHI IO Teme. KadecTBO BBHIMOIHEHHOW paboThI
OLIEHUBAeTCAd B XO0Je OOCYX/JEHHUs IaHHBIX BOMNPOCOB NpU MPOBEACHUU KOJJIOKBHYyMa I10
COOTBETCTBYMOIIEH Teme (cM. 1. 4.3.1).

Pegpepam — ¢opma mnucbMeHHOW paboOTHl, KOTOPYKD PEKOMEHIYeTCsl HpPUMEHSTh HNpu
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe U3JI0KEHHE COJCpKAHUS HAyYHBIX TPY/OB, JUTEPATYPHI MO ONpPEIEICHHON TeMe.
O6nem pedeparta MoxkeT aocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 1o Mecsna. IloarotoBka pedepara moapa3yMeBaeT CaMOCTOATENbHOE H3Yy4YEeHUE
CTYZICHTOM HECKOJIBKUX JIUTEPATYPHBIX HCTOYHUKOB (YI€OHHKOB, MOHOTpad Ui, HAyYHBIX CTaTel
U T.1.) 110 ONpeaenEéHHON TeMe, He pacCMaTpUBAaEeMON MOAPOOHO Ha JIEKIIMU, CHCTEMaTHU3allHIo
Marepuala u KpaTkoe ero n3noxxenue. Llenb Hanmucanus pedeparta — IPUBUTHE CTYICHTY HAaBBIKOB
KpaTKoro M JaKOHUYHOTO MPEJCTAaBICHUS COOpaHHBIX MaTepHaNIOB U (aKTOB B COOTBETCTBHH C
TpeOOBaHUSMHU, IPEIBSIBIIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThsIM.

CamocrodarenbHas paboTa CTyAEHTa NpeAycMaTpUBaeT COBEPIICHCTBOBAHNE HABBIKOB
camoo0pa3zoBaTelbHOW pabOThl Kak OCHOBHOTO IyTH IOBBIIIEHUS YPOBHA 0Opa3oBaHUS:
yrIyOneHrue W pacliupeHue 3HaHuil 1o mpeamery. Hupke mnpeacTaBieHbl BapHaHTHI



CaMOCTOSITENIbHON PabOThI CTYACHTOB:

1. n3ydeHue yueOHOTO MaTepuaa, MpeaycMOTPEHHOTO pabodeii mporpaMmoit, HO He
U3JI0’)KEHHOTO B JICKIIUSX;

2. MOJITOTOBKA K YCTHOMY OIPOCY Ha PAKTUYECKUX 3aHSITHUSX;

3. MOJArOTOBKA K TEKYHIMM KOHTPOJBHBIM MEPOIPHUATUSAM (KOHTPOJIbHBIE PabOTHI,
TECTUPOBAHUIO U 3a4YETY);

4. HaIMCcaHue pedeparos.

Tembl 013 camocmosmenvHou pabomol

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

2. MaremaTndeckne MeTOAbl B (DU3MKO-XUMHUYECKUX HCCIEIOBAHUSAX OHOJIOTHYECCKHX U

DKOJOTHYECKUX CHCTEM.

DU3NKO-XUMHUYECKHAE CBOMCTBA aMUHOKHUCIIOT, U OEJIKOB

DU3NKO-XUMHYECKUE CBOMCTBA JIMIMUIOB U YTIIEBOJOB

DU3UKO-XMMHUYECKHE CBOMCTBA HYKJIEUHOBBIX KHCIIOT

Onrrueckas MUKPOCKOTIHUS

DNEKTPOHHAS U 30HI0BAsT MUKPOCKOITHS

JleTeKTophl, UCTIONB3YyeMbIE B XpOMaTOrpauyeckoM aHaan3e

["a3okuaKOoCcTHAS XpOoMaToTrpadust

0. Apdunnas xpomarorpadusi.

11. JIymepHBIii 2eKTpodopes.

12. U3osnexTpodoKycupoBaHHe.

13. KanmmyuisipHelii aiexTpodopes.

14. ®nyopecueHTHAs CIIEKTPOCKOIIHS.

15. DnekTpoHHBII MapaMarHUTHBIN pe30HaHC

16. OnTyeckue CHCTEMBbI JUII  HM3MEPEHUS  KOHIEHTpPAIlMd  KOMIIOHCHTOB  IIPH
HEHTPUPYTUPOBAHUT

17. MeTopl MOATOTOBKH 00Pa3IoB I PU3UKO-XUMHUYECKOTO aHAIN3a

18. MeTo/1bI KOHIIEHTPUPOBAHUS PACTBOPOB

19. IToTeHIMOMETPUUIECKUE METOIBI.

20. IMonstporpadrueckue METOIBI.

21. 'a3oaHaTUTHUYECKUE METOIBI.

22. MeTobl ¢ MPUMEHEHHEM «MEUCHBIX) dJICMEHTOB.

23. KommnbroTepbl B PU3NKO-XUMUYECKUX UCCIIEIOBAHUSX.

24. IMMyHOJIOTHIECKUE METOIBI

BOoNOO AW

Pexomenoayuu no noocomosxe peghepama

['my6okoMy yCBOEHHIO CTYJIEHTaMU MaTepuaia Kypca, ¢ HCIIOJIb30BaHUEM TEOPETHUECKUX U
NPaKTUYECKUX NCTOYHUKOB. Pedepar mo3BossieT Hanbosee MOIHO M MOAPOOHO OCBETHUTH TEMY
UCCIIEIOBaHUS, IPOAHATIM3UPOBATH CYTh BOIIPOCA U BBICKA3aTh CBOE OTHOILIEHHE K OMUCHIBAEMOI
npobneme.

Pedepar nomkeH BKIIIOUaTh CIEIYIOLINE pa3zeibl: BBEACHUE, INI€ YKa3bIBAIOTCS LEIH U
3amaun paboThl; OCHOBHAS YacTh, TAE JAETCS aHAIN3 JINTEPaTyphl, PAaCKPBIBACTCA ‘‘UCTOPHS
BOINpOCa”, M3JIaraloTCs OCHOBHBIE IOJIOKEHHS MOCTABICHHOW MPOOJIeMbl; 3aKiIIOYeHUe, IJe
MIPUBOJISITCSI OIICHKH TIPOJICTTAHHOMN paboThI, Ja€TCs aHAIN3 PEUICHUS TIOCTABICHHBIX BO BBEJICHUT
3agay. OOs3atenpHBI NMYyHKT pedepara - OubAMOrpapuueckuii CHUCOK HCIOJIB30BAHHOM
JUTEPATYPHI.

O6bem pedepara He OKEH MPEBBINIATH 25 CTPaHMIl MEYaTHOrO TeKCTa. TekcT paboThl
JIoJkeH ObITh HaOpaH Ha kommbioTepe mpudToM Times New Roman pasmepom 14 nrt (mpu
UCTOJIb30BaHUM TeKCTOBOro mpoueccopa Microsoft Word). Hlpudt, wucnonb3yemsiii B
WUTIOCTPAaTUBHOM Matepuaie (Tabmuupl, rpaduky, AUAarpaMMbl U T.OI.), IIPU HEOOXOAUMOCTH
MOXeT OBbITh MeHbIIIe, HO He MeHee 10 nT. MeXXCTpOouHbIif HHTEpBal B OCHOBHOM TEKCTe (KpoMe



WLTIOCTPATUBHOTO MaTepuana) - MoJIyTOpHbIH, popmaTupoBanue no mupune. [Ipu Habope Tekcra
cienyeT coOMomaTh CAeAYIONNUE pa3Mephl oJIel CTpaHuUIIbL: JeBoe moie -30 MM; mpaBoe TmoJie -
10 mm; BepxHee none - 20 MM; HUKHee nose- 20 Mm.

Pedepar, odopmieHHBINI B COOTBETCTBUH C TPEOOBAaHUSMU, MOJIUCHIBACTCS CTYICHTOM U
cHaeTcs TMpEenojaBareli0 JUIs TPOBEPKHM B YCTAHOBJICHHBIE CPOKH. Pedepar, mmerommuit
3aMe4YaHMsl OTHACTCs i TOpabOTKH M CTYyNEHT (Ka) 00s3aHbl B HAAJIEXKALIUI CPOK YCTPAHUTh
3aMe4aHus U CAaTh pedepar Ha MOBTOPHYIO IPOBEPKY.

st ycTHOTO JIOKJIa/ia CTYJICHT JIOJKEH MOATOTOBUTh TECTOBBIM Marepuai Ha 7-10 MUHYT,
YTO COCTaBISET MPUMEPHO YETHIPE CTPAHMIIBI MAIIMHOMUCHOTO TEKCTa W HEOOXOIMMBIN
JEMOHCTPAIIMOHHBIN (HamIsHBIA) MaTepuaja B BUJE TaONul, cxeMm, IpaduKoB, AUATPAMM,
dororpaduit. Harmsaaeiii MaTepuan, mpeaCcTaBIsIeMblid CTYACHTOM JJI QpTyMEHTAI[UH OCHOBHBIX
MOJIOKEHUH paboThl, JOKEH 00S3aTelIbHO MMETh 3aroJIOBOK, MOSICHEHMsI, €ClM TpeOyroTcs, K
YCIIOBHBIM 0003HaueHusM. He pekoMeHIyeTcss B KaueCcTBE HATISIHBIX MOCOOMI MCIOIh30BaTh
OoJsblne, MmeperpykeHHble HudppamMu TaONUIBI, a Tak XK€ MaTrepuai, oQOpMIICHHBIH B BUIE
CIUIOLIHOTO TEKCTa, MEJIKUE JHarpaMMbl, pUCYHKHA U T.II.

Marepuain qoknana peKOMEHyeTCs U3jlararb B CIEAYIOIIEH IMOCIEA0BATEIbHOCTHU:

1. HaumeHnoBanue pedepara, akTyaJlbHOCTb TEMbI
2. llenn u 3agauan
3. Kparkoe uznoxxeHue peiieHust MOCTaBICHHBIX 1IEJU U 33]1a4
4. BBIBOIBI
B xozme BBICTYIUICHUS CTYIEHT JOJDKEH CBOOOTHO BIIAJCTh TEKCTOM JIOKJIana M
UCIIONB30BaTh HAINIAIHBIE MaTepuaibl (TaONUIbI, CXEMbl, auarpammbl u Ap.). [lo okoH4aHuu
BBICTYIUICHUS CITyIIATEIH, MPUCYTCTBYIOIINE HA 3allMTE, 3aJal0T BOMPOCHI CTYIEHTY IO TeMe
nokiana. Ha Bce mocraBiieHHbIE BOIPOCHI CTYACHT JIOJKEH JaTh UCUEPIIBIBAIOIINE OTBETHI.
[Tpu omenke pedepara, YCTHOrO COOOIIECHUS YIUTHIBACTCS, COACPKAHKE, YMCHUC
JOTUYHO  M3JIaratb CBOM IMPEACTABICHUS, BECTH apryMEHTHPOBAHHYIO JIHUCKYCCHUIO, YETKO
OTBeuaTh Ha BONMPOCkl. CBOEBPEMEHHOE M KAUECTBEHHOE BBINOJIHEHUE pedepara BOZMOKHO JIUIIb
[IPU TUTAHOMEPHOI CaMOCTOSATENbHON paboTe U MOCEIICHUH KOHCYIbTAINM, paciucaHie KOTOPBIX
COTJIACOBBIBAETCS CO CTYJCHTAMHU.

Cooeporcanue u ghopma omuema no npakmuueckou pabome

OTtyeT no npakTUUecKoi paboTe JOJKEH BKIIIOYATh CIEAYIOIINE Pa3Ieibl:

1. Ha3Banue paGoThl

2. llens u 3amaun paboThI

3. MeTozpl uccienoBaHus

B namHOM pasmene TpHUBOJATCS IEpPEUCHb HCIIOJB30BAHHBIX B pa0OTe PEaKTUBOB,
npubopoB, OOOPYIOBaHMS W MaTEPUANIOB; OINHUCAHWE METOAMK, JUTepaTypHble HCTOYHHKU
MeToauK. He crienyer BkitouaTh MaTepuaibl, HEe UCIOJIb30BaHHbIE B paboTe.

4. O6¢cyxeHre pe3ynbTaToB

B nmamnom pasnene mpuUBOIAATCS OCOOEHHOCTH TMPOBEACHUS palbOThl, B TOM YHCIE
OTKJIOHEHHS OT OOMICTIPUHATHIX METOJUK, OOYCIIOBJICHHbIE OIIMOKaMH B TIOCTAHOBKE,
MOTPEITHOCTSIMH TTPH IPUTOTOBJICHHH PACTBOPOB, PEAKTUBOB H T.II., IPUBOJISATCS KATHOPOBOYHBIE
rpaduxu u pacuetsl. [laeTcst onucanue u 00CyXIeHHE pe3yIbTaToB PabOTHI, 1aTa MPOBEICHHOTO
MCCJIEIOBAHMUS.

5. BeiBogsl

Kpurepuu onennBanus pedepara:

- OleHKa «OTJIMYHOY» BBICTABIISIETCS B TOM cliydae, eciii B pedepare MOJTHOCThIO pacKphITa
TeMa, TMPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSHHE BOIPOCA, MaTepual M3J0XKEH JIOTUYHO,
MOCNe0BAaTENbHO, MPUBEACHO He MeHee 10 muTepaTypHBIX HUCTOYHHKOB (Cpeau KOTOPBIX
npeobnagaeT JuTepaTypa 3a mociaeaHue S JeT), pedepaT opopMIieH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHHSIMHU, MIPEABSIBIIEMBIMH K TAKOTO pojJa padoTam.

- OneHKa «xXOpoIIIoy - TeMa PacKpbITa, MPUBEICHO JOCTATOYHOE KOJMYECTBO MaTepuasia, HO
Opy 5TOM MaTepuall B HEJOCTATOYHOW CTEMEHU NpOoaHATM3UPOBAH aBTOPOM, odopMmileHHE



pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSM.

- OneHKa «yIOBIETBOPUTEIHHO» - TEMa PACKpPhITA MMOBEPXHOCTHO, MaTepHall IPUBEACH KaK
npocTasi KOHCTaTanus (akToB, HE NMPOAHATM3HPOBAH, B OPOPMIICHHH HMEIOTCS TEXHUYECKHE
HEJIOCTAaTKHU, CITUCOK JINTEPATYPHI COIEPKUT MEHEE 5 NCTOUHUKOB.

- OLeHKa «HEyIOBIICTBOPUTEIHHO» - T€Ma HE PACKpbITa, CKYIHBIH 00BEM MPHUBEICHHBIX
MaTepuaoB.

Yemuwui 0oknao — sto coobienue B reuenue 10-15 MuH, B KOTOPOM CTYACHT B JAKOHUYHON
dopMe OIDKEeH U3JI0KHUTh MaTepHal 10 COOTBETCTBYIOLICH TeMe, MPUICPIKUBASICH CIIETYIOIETO
IUIaHA: BBEJIEHHE, OCHOBHAs 4YacTb, 3aKiroucHue. [lOKiaJ CONpOBOXKAACTCS IpEe3CHTAIUEH,
OTpaXkarolleld OCHOBHBIC IOJIOXKEHHUS 0 COOTBETCTBYIOLIEH TeMe, BKJIIOYAIOIICH HarisgHbIe
MaTepHalsl (CXeMbl, TaOIuIBl, GoTo U T.1.). [lo OKOHYaHMK AOKJIa/1a CTYIEHTY 33/1al0T BOIIPOCHI,
KaK IperojaBarellb, TaK M CTYJCHTHI, Ha KOTOPHIE JOKJIAJTYHK JOJDKEH JaTh MCUCPIBIBAIOIINE
OTBETHIL.

Kpurepun oneHnBaHus yCTHOTO JOKJIAA:

- OneHka «OTIMYHO». B [0KIajge MOJHOCTBIO pacKpbITa TeMa, MPOAHATH3HUPOBAHO
COBPEMEHHOE COCTOSIHHE BOIIPOCA; CTYAEHT CBOOOJHO BIIAJICET MAaTEpUAIOM, H3JaraeT ero
JIOTUYHO, TIOCIIEI0BATENIFHO, JAKOHMYHO, COOJII0/1as OCHOBHBIE ITPaBUIIa KyJIbTYpHsI peun. Jlokas
CONPOBOXKIAETCSl NpEe3eHTalMeld, KOTopas OTpaykaeT OCHOBHBIC IIOJIOKEHHS JIOKJIAJa,
Ipe3eHTaIHsl COCTAaBIEHA IPAaMOTHO ¢ COOMIOICHHEM O0ImUX TpeOOBaHuUil, MpaBui MIPUPTOBOTO
oopmiienns, momaun rpaduUecKoOro Marepualia, UMEIOTCS CChUIKM Ha INpHBeAeHHBIE (oTo,
PUCYHKH, CXEMBI U T.I., IPUBOJUTCS CIUCOK HMCIIOJIB30BAaHHOMW JuTeparypshl. Ilpu oOcyxnenun
JIOKJIa1a CTY/JICHT AaeT HCUYEPIBIBAIOIIIE, apT'YMEHTUPOBAHHBIC, KOPPEKTHBIE OTBETHI HA BOIPOCHI.

- Ouenka «xopomoy». Tema packpsiTa, IPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuaa, HO
IpY 3TOM MaTepHal B HEAOCTATOYHOW CTENECHU MPOAHATM3UPOBAH aBTOpoM. [Ipe3eHTanus He B
MIOJTHOM CTETIEHHW COOTBETCTBYET OOmUM TpeOoBaHUsAM. OTBETHI CTYJCHTAa HE Ha BCE BOIPOCHI
SIBJISIFOTCS] HCUEPITBIBAIOIIMMH U apT'yMEHTHPOBAHHBIMHU.

- OueHka «yIOBIETBOPHUTENBHO». Tema pacKpbITa HE IOJIHO, MaTepHUan NPUBEACH Kak
npocrasi KOHCTaTanus (akToB, HE NPOAHAIU3UPOBAH, CTYJCHT IOKAa3bIBAET IOBEPXHOCTHBHIC
3HaHUS. [Ipe3eHTanyss YacTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBanusM. [lpu
OOCY)XJICHUU JOKJIaAa CTYJICHT HE BCerJa AaeT NpPaBWIbHBIC, MCUEPIBIBAIONIME OTBETHI Ha
3a71aBaeMbl€ BOTIPOCHI.

- OneHka «HEYIOBIETBOPUTENbHO». Tema JoOKiIaza He pacKphlTa, CKYAHBIM 00BeM
NPUBEJICHHBIX MAaTE€PHAJIOB; MPE3EHTAIUsI OTCYTCTBYeT. [Ipu 0OCyKIeHNH TOKJIaza CTyIEHT He
JlaeT OTBETHI WJIK OHU HE COOTBETCTBYIOT 33JaHHBIM BOIIPOCAM.

Coomnowenus, komopule He0OX00UMO YUUMbIEAMb NPU BbINOIHEHUU PACYEMHBIX 3A0aY

Tema 3. MeToasl HEMMOCPEACTBEHHOTO HAOIIOIEHMS

3HaueHue aneptypsl: A=n-sin % A

Yucnosas aneptypa: 4 = N-sin a

250
YBenuueHue okymspa: B, = f_'
~ 250 A250 500- A,
OO6miee yBennueHne MUKPOCKOTIA: Ai =, =" P ) wm 1y, :,Boa 'ﬁax
fM fTé ’ fTé D
Tema 4. XpoMarorpadbus
|
OtHOcHTENBHAS! CKOPOCTH TIePEMEIIEHHsT KOMIIOHEHTOB B TOHKOM ciioe (Rf): R, = _Il

Ve _VO
V

S

Koapdpuument pacnpenenenus: K, =



Bryrpennuii o6bem pactBoputens: Vs = aW, a — Bec cyxoro Hocutensi, W — oObeM BO/IBI,
MOTJIOIEHHON eIUHUIIEH MaCChI I'eiIs
OO6muit o6beM HenoaBmwkHOU (aszbr: Vi = Vo + Vs + Vi, Vi — 00beM MaTpHUIIbI TEJIA.

Tema 5. Diekrpodopes

OnexTpodoperrnyeckas MOABHKHOCTD: LI = Q. U wm y= Y_
67Tnr E

Q
f

Tema 6. CIIEKTPOCKOITMYECKHE METOIBI

Onrrueckast IIOTHOCTH: D = Ig(TOJ

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

Tema 7. Llearpudyruposanue

2 2 2 2
o‘rm—vp,o°r o rml-v Vo r(p-—
CKOPOCTh OCaXJEHHS YaCTULBL: V = fp 0 = (f Po) wim V =M
Kosppuuuent cepumenranun: s =—
w'r
Tema 8. IIpoune GUNKO-XUMHYECKHUE METOJIBLI aHAJIN3a
o RT
[Torennman snexrpona (ypaBaenue Hepucra): E=E° +— -Ina.
. o  RT Ay
[ToTeHIIMaT OKMCIUTEIBHO-BOCCTAaHOBUTENBHOM mapel: E=E" + _F In /=%
n a

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

4.5. IlpumepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB): HE MPEAYCMOTPEHBI YIEOHBIM
IUTAHOM.

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIEYEHHUE
JUCHUTINHBI

a) mepe4veHb JUTEPaTyphbl

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

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

3. Ocrepman JI.A. MccnenoBanne OHOTOTHYECKUX MAKPOMOJICKYIT
ANMEKTPO(HOKYyCHPOBAHHEM, IMMYHORJIEKTPO(OPE30M U PATHMON30TOITHBIMHA METOaMH /
JLLA. Octepmasn. - M.: Hayka, 1983. - 304 c. (4 7k3.)

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

0) mepuoguYecKne U3JIaAHNS
«buonornueckue MeMOpaHbl», «buoxummsy, «buoduszmkay, «buorexHoIOTHNY,
«Bomnpocsl Ononornueckoit, MeIuIMHCKON M (hapManeBTHUecKod xumum», «M3Bectust PAH.



Cepust Ouonormueckas», «MukpoOuonorus», «MonekynsapHas Ouonorus», «llpuxnagHas
OMOXUMHSI I MEKPOOHOJIOTHS».

B) 0a3bl JIaHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE W MONCKOBbIE€ CHCTEMbI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepuer BepCHs
MEXIYHApOJHOIO XKypHasla 10 OMOXUMHHU U OMOXMMHUYECKHUM acleKTaM MOJEKYJISIPHOM
Omonoruu, OMOOPTaHUIEMCKOW XUMHUH, MUKPOOHOJIOTHH, UMMYHOJIOTHH, (DU3UOJIOTUH H
OmomMeTMIIMHCKUX ucccienoBanuid. Ctateu B pdf-opmare.

2. http://tusearch.blogspot.com - Ilouck 53JIEKTPOHHBIX KHUT, MYOJHKAIMiA, 3aKOHOB,
I'OCToB Ha caiiTax HAyYHBIX 2JICKTPOHHBIX OMOIMOTEK. B morcKoBHKE OTOOpAHBI JTydITne
OnbmMoTeku, B OOJBIIMHCTBE KOTOPHIX MOKHO CKauaTh MaTepPHAIIbl B IOJTHOM 00beMe Oe3
peructpauuu. B cnucok BKiIIOUEHB OMOIMOTEKHM HHOCTPAHHBIX YHUBEPCUTETOB U
Hay4HbIX OpraHU3aLAMN.

3. http://elibrary.ru/defaultx.asp - Hayunas osmexTpoHHass OHOIMOTEKA, KpYyMHEHIINI
poccuiickuii HHPOPMAIIMOHHBIA TOPTAl B 00JaCTH HAYKH, TEXHOJOTHUH, MEIUIUHBI U
o0pa3oBaHus, coJepKaluii pedepaTsl U MOJIHbIE TEKCTHI Ooiee 12 MITH HAyYHBIX CTaTel
U ITYOJIMKAIHHA.

4. http://6years.net/index.php - mopTai GecraTHONW MEIUIIMHCKON HH(POPMAIIUH, COITECPIKHUT
0O0JIBIIIOE KOJMYECTBO KHUT, y4YEOHBIX MOCOOMI OMOXMMHUYECKOW W OMO(PH3NIECKOH
HAIpPaBIEHHOCTH.

5. http://molbiol.ru/protocol/ - omucanue OOJBIIOro KOIMUYECTBA (HUBUKO-XMMHUYCCKHX H
MOJIEKYJISIPHO-TEHETHUECKHUX METO/IOB.

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

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

8. http://www.protocol-online.org/ - CalT CcOAEPKUT XOPOIIO CTPYKTYPHUPOBAHHYIO
KOJUICKIIUIO CCHUIOK Ha MPOTOKOJIBI METOAOB (B OCHOBHOM, PazNMYHbBIX JabopaTopuit).
HmeeTcst TeMaTudecKuit Gopym.

9. http://www.donnu.edu.ua/chem/student/methodic/phys methods/ -  kmmra  A.H.
[ennpuka « ATHCTpYMEHTALHBIC METO Bl HCCIICTOBAHUS B OMOX MU

10. BBC «M3narenbctBo Jlanby. Anpec moctymna http://e.lanbook.com/

11. BBC «PykouTt».. 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 OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000pPyI0BaHUE:

MatepuaabHO-TEXHUUYECKOE 0OecTiedyeHre TUCIUTUTUHBI « DU3NKO-XUMHUECKHUE METOIBI B
Onosorum» 6a3MpyeTcs Ha CIEAYIONINX pecypcax:

- Ayautopusi 1S TIPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUMA. AyTUTOpHUs 000pyI0BaHa:
cneyuanuzuposanHoti (yaeOHoM) mebenvio Ha 66 TOCaTOUHBIX MECT; 000PYI0BaHA MEXHUYeCKUMU
cpeocmeamu obyuenus, CIYXKAIIUMHU JUIsL TpeJcTaBleHus yuyeOHol uHbopManuu O0iblIon
ayIUTOpHUU 1o qucHumimHe «Dusnko-xuMuyeckue MeTo il B Onosiorun»: npoektop Epson EB-
X03, okpan Digis; yuebHO-HaznsiOHbIMU nOCOOUAMU, OOECTICUYUBAOIIUMUA TEMATHUECKUE
WLTIOCTPAIH TI0 JTUCHHIUINHE «DH3UKO-XUMHUYECKHE METO/IBI B OMOJIOTHWY: TPE3CHTAIlNH B
KOJINYECTBE S IIT.

- Aynuropus i IPOBEJEHUS 3aHATUI J1a00paTOPHOTO TUTIA. AyAUTOPHUS 000pyaOBaHa:
cneyuanuzuposarnuotl (yueOHoi) mebenvro Ha 12 OCaA0YHBIX MECT; 000PYI0BaHA MEXHUYECKUMU
cpeocmeamu obyuenusi: IlpoektropEpson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas
MmenoBasi, MarautHas, Jlabopatopuss opran xumum - llkad BeITsDKHONW AD-221"- 2 miT.,
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Xumnueckuit mkad (cremnax) -1 mr., JlaGopaTopHbIii CTON C BHIKATHBIMU TyMOaMu — 5 miT.,
XononunbHUK «MuHCK» - 2mT., Ammapar mjis BepTUKaIbHOTO 3nekTpodopesa — 1 mT.,
Bakyymmnsiii ucnaputens PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mt., le3unrerparop Y-20 — 1
mt., V3Mepurens MOHHBIX CONMPOTUBIEHUH (Mmmnemanca) - 1 mr., VICTOYHMK muUTaHusA Ui
anekrpodopesa "Inbd" — 1 mT., Ocummuiorpad yausepc asyxiydeoir C-55 — 1 mr., Tepmocrar
TC-80 — 1 mt., Hentpudyra K-24 — 1 mr., Hearpudyra MIIB-310 — 1 mr. cayxamumu s
MpE/CTaBICHUS y4eOHOW WH(POpMAUU OONBIION ayAUTOpUH TO JUCHUIUIHHE «Du3nKo-
XUMHUYECKHE METO/IbI B OMOJIOTUNY.

- KommbroTepHblii kiace (ydeOHas ayauTOpus) JJisi TPYNIOBBIX W HHIUBUIYaTbHBIX
KOHCYJIbTAIlMM, TEKYyIIEro KOHTPOJS M TMPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
CaMOCTOSITENILHOM paboThl. AyTuTopus 000pyA0BaHA: CIICIUATN3NPOBAHHOM (Y1eOHOI ) MeOeThIO
Ha 20 mocaJioYHbIX MECT, JOCKOI MeN0BOIi; 000pyA0BaHa TEXHUYECKUMU CPECTBAMH O0yUYCHHUS:
Cucremnsliii 610k PentiumG850, Monutop BenQ G252HDA-1 wT.; Cuctemnsrii 6:1okAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mt.; Cuctemusiii 6s1i0k PentiumD 3.0GHz, MonuTop
Samsung 740N — 3 mr.; Mono6mok IRU T2105P — 2 mr.; Cuctemusiii 6110k Pentium G3250,
Monutop BenQG955 — 1 mt.; Cuctemusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
wt.; Cucremusiii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mt.; Cucremuslii 610K
Pentium G3250, MonuTop Samsung T190N — 1 wt.; Cucremnsiii 6ok Pentium G3250, Monutop
Samsung 740N — 1 mrt.; ITpoextop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHUYEHHBIM
noctynoM K cetu MHTepHeT u oOecredyeHHeM JOCTyNa B AJIEKTPOHHYIO HH(OPMAIOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aIIH.

- Ilomemenuss [asi XpaHeHHs] W NPOQPHUIAKTUYECKOTO OOCIYyXHBaHHUS Y4eOHOTO
obopymoBanus. Ayauropusi 000pyIOBaHa: CICIUATM3UPOBAHHON MeEOENbl0 Ha 8 TI0CaTOUHBIX
MecT; Bormspkaoi mkad — lwmt., Jlamunapueii mkadg — 2 mr., Tepmoctar TC-80 — 2 mit.,
JlaGopaTopHBIi CTON METATHIeCKUi — 3 mT., JIabopaTopHBIi CTOJ C PE3MHOBOH MMOBEPXHOCTHIO
— 2 wrt., XoNOOWIbHUK «ATIaHT» — 1mT.MUKpPOCKONI MOHOKYISAPHBIA — § mT, MHUKpOCKON
"buonam"-1 wr.,, Crepunuzatop mnaposor BK-75 IIT "T3MOWU" - lwr., Ilunerka
aBromatuyeckas Jleanuner 0,5-10 m"-1 mr., [Tunerka-go3atop"-1 mt., Mukpockon Levenhuk
D870T tpunokyisap"-1 mr., [Ipoektop OBepxen'-1 mr., [Ipoektop View Sonic"-1 m., [Ipoextop
View Sonic"-1 mir., Hoyroyk Lenovo"-2 mir., IIpunrep Brother -1 mit., [Tpuarep Canon -1 mT.,
[Tpoextop OBepxen'-1 wir.

Jlabopamopus ouoxumuu u 6UOMexHOI02UU

Xpomarorpad *KHUAKOCTHBIN MUKPOKOJOHOUHBIN "Munuxpom-6"; Hanoporomerp Pearl -
lmt; depmentep Minifors Speco OakTepuanbHbIN-1IIT;, CcayXamKMMA A TPEICTaBICHUS
yueOHOM nH()OPMAIIUN TI0 TUCTIUIUTHHE «DU3HKO-XUMHYECKHE METOJIBI B OMOJIOTHI.

6.2 IIporpammMHoe obecneyenne

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 mns 6usneca - Cranmaptabeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0sa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0s16ps 20161 JIu.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
Jlunenzun Microsoft 41059241.

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



Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Ipu peanuzanuu pa3nMYHBIX BUJIOB Y4eOHOW paOOTHI NUCIMIUIMHBI UCIIONB3YIOTCS KaK
CTaH/JapTHBIE METOJAbI OOYYCHHS, TaAK U HHTEPAKTUBHBIC ()OPMBbI TPOBEIACHUS 3aHATUU, TOJIS
KOTOPBIX COCTaBJA€T HE MeHee 25 % ayauTOpHBIX 3aHATUH. [0 JEKIMOHHBIX 3aHSATHUUA IO
JUCIUTUTHHE cocTaBisieT 48 % oT ayAMTOpHON HArpy3KH.

Cmarnoapmuvie memoobl 00yYeHUsL:

o HudopManmoHHas TEKIUs

e JlabGopaTopHble 3aHATHS, PEIHA3HAYCHHBIC NJIsi MPAKTHUYECKOTO OCBOCHHS CTYICHTAMHU
Hanbosee BOCTPEOOBAHHBIX B OMOJIOTUN (DPU3UKO-XUMHUYECKUX METOOB;

e CamocrosiTenbHas padoTa CTy/ICHTOB;

e KoHcynbTanuu npemnoaBarers;

e [loaroroBka OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI M PELICHUE PACUETHBIX 337a4;

Obyuenus ¢ npumeHeHuemM UHMEPAKMUBHLIX opM 00PA308AMENbHBIX MEXHOIO2ULL:

e Kelic-MeToq — oOy4eHHEe B KOHTEKCTE MOJCIUPYEMON CHUTYyalluu, BOCIPOHM3BOASIIECH
pealibHbIEe YCIOBUS HAYYHOU JIeATeNbHOCTH (pa300p KOHKPETHBIX CUTYaLlUi);

¢ KH(QOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE  00pa30BaTENbHbIE TEXHOJOTMM —  JICKIUS-
BU3yaJlM3allusi, MPEACTABICHUE PE3yJIbTAaTOB NEATEIbHOCTH (pedeparoB U OTYETOB IO
J1a00paTOPHBIM paboTaM) C UCIOJIb30BAaHUEM CIEIIUATU3UPOBAHHBIX MPOrPAMMHBIX CPE/I.

VIIl. OHEHOYHBIE MATEPUAJIBI IJI51 TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALIUA

Tecmosvie 3a0anus 0Jisi BXOOHO20 KOHMPOJIS

1. AMHMHOKHUCIOTBI B BOJHOM pacTBOpe INpH 3HaueHHsX pH, OIM3KuUX K HEHTpalbHBIM,
coJepKar: a) MOHU3UPOBAHHYIO aMHUHOTPYIIY; 0) MPOTOHHPOBAHHYIO KapOOKCHIIBHYIO
rpymniy; B) NPOTOHHPOBAHHYIO AMHUHOTPYMIY; I') HOHHU3MPOBAHHYIO KapOOKCHIIBHYIO
rpyniry

2. IlentupHast cBA3b, oOOpasyiolias MEPBUYHYIO CTPYKTYpy O€JIKOB sBJseTcs: a)
KOBaJIEHTHOM; 0) HOHHOI1; B) BOJOPOIHOM; I) BaH-nep-BaanscoBoit

3. Kaxkue cBsi3u 00pazyroT [I-criupaib BO BTOPUYHOM CTpyKType Oenka? a) Bannep-Baainbca;
0) runpodoOHbIe; B) IENTUIHBIE; I') BOJOPOIHBIE

4. Kakume ¢dakrtopel MOryT BBI3BIBaTH HEOOpaTHUMyl0 JeHaTypanuio Oenka?  a)
B3aMMOJICHCTBHE C IUTaHIOM; 0) OrpaHUYEHHBIN IPOTEOIN3; B) JCHCTBHE CONEN TSKEIBIX
METAaJUIOB I') U3MEHEHHE KOH(pOopMaluu OEIKOB 3a CUET XUMHUYECKON MOIUpUKAIIIH

5. U3 nypuHOBBIX OCHOBAaHUH B HYKJIEMHOBBIX KUCIOTaX OOHApYKEHbI: a) afieHuH; 0) TuMuH;
B) ypallWiI; T) IUTO3UH

6. Cpeau mepevnciieHHbIX COeMHeHNH ykaxuTe dekrponuthl: a) NaOH; 6) CeHs; B) HCI;
r) C2HsOH; 1) CeH1206

7. Kakoil 3IeMEHT MMEET TOJBKO OTPUIIATEIHHYIO CTENEeHb OKHCICHMsI? a) KUCIOpo.; O)
HEOH; B) YIJIEpOJ; I') JUTUH; 1) GTOp

8. Ilpu HarpeBaHWW CKOPOCTh XMMHUYECKOW pEaKkIuy: a) YMEHbIIaeTcs; 0) He MEHSETCS; B)
CHavaJla BO3pacTaeT, IOTOM MaJIaeT; I') BO3pacTaer

9. PaBHOBecue peaknuu CMEIIAeTCs B CTOPOHY OOpa3oBaHUs MPOAYKTOB PEaKIUU TpH: a)
YBEJIMYEHUU KOHIEHTPAllUM HMCXOJHBIX BEIIECTB; O) YMEHBLIICHMHM KOHILIEHTPAIUH
MCXOJIHBIX BEIIECTB; B) YBEIMUCHUH KOHIIEHPAIMH TPOIYKTOB PEAKIINH; T) HEU3MEHHBIX
KOHIIEHTpPALUAX BCEX BEIIECTB
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YHuBepcalibHas Ta30Basi IOCTOSIHHAS — 3TO pab0oTa, KOTOPYIO COBEPIINT MPH YBEITHUCHUU
TemrepaTypsl Ha 1K B m306apHOM mporiecce: a) 1 r rasa; 6) 1 kmons rasa; B) 1 m° rasa;
r) 1 nuTp rasa.

Bri6epute Hanbonee npaBUiIbHOE ONpeeNieHue: mokaszarenb pH - 3To: a) KOHIIEHTpaIus
IPOTOHOB B PacTBOpE; 0) KOHIIEHTPALUS THAPOKCUI-aHUOHOB B PacTBOpE; B) JoTapudpm
KOHIIEHTPALlUU [IPOTOHOB B pacTBOpE; I') 0OpaTHBIN Jorapu(M KOHIEHTPAIMU IPOTOHOB
B pacTBOpE

K nykneozunmonodocdaram otHocurcs: a) ATP; 6) AMP; 8) TMP; r) CTP

[To mpaBmiry Bant- I'odhda ckopocTs XuMU4eckoil peakuuu yBeIHuuBaeTcs B 2-4 pasa
IpU: a) HATMYUH KaTalnu3aTopa; 0) MOBBIICHUN TEMIIEPATYpPbl; B) OBBIIICHUN JaBJICHUS;
T') IOHM)KCHUE TEMIICPATYyPBI

MaccoBast 10715 BOJIOpOJia MEHbBIIIE BCEro B BemiecTBe, Gpopmyna koroporo: a) CHs; 6)
H2COs; B) CoH2; ) CoHe

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

KonuuecTBo (MOJIB) KATHOHOB M aHMOHOB, OOPA3YIOIIMXCS MPHU MOJTHON Aucconuanuu 1
MoJib (hocdaTa HaTpHs, COOTBETCTBEHHO paBHo: a) 1 ©3;0) lu4;B)4ul;r) lul
Macce runpoxcuna amtomunus (I11) paBaoit 19,5 r, cooTBeTCTBYET KOIMUECTBO BELIECTBA:
a) 0,5 mons; 6) 0,1 mons; B) 0,25 monb; 1) 0,3 MoJb

Ecnu 3a equnauiy u3MepeHust OTHOCUTENBHBIX aTOMHBIX Macc MpuHATH 1/16 Maccel aToma
KHCJIOpOJia, TO Macca 1| MOJIb BELECTBA: a) HE U3MEHHUTCS; 0) yBeIUUMUTCA B 2 pasa; B)
YMEHBIIUTCS B 2 pas3a

Ha ocHoBannm XxuMu4eckoit (hopMysIsl MOKHO OTIPENIEIIUTE: a) MaCCOBBIE JI0JIH 3JIEMEHTOB
B COEIMHEHUHU; 0) MOJSIPHYIO MacCy BeIECTBa; B) MAacCOBYIO [OJI0 pacTBOpa; T)
M30TOIHBIN COCTaB BEIIECTBA

[Ipu onumHakoBO#l Temmeparype W AaBieHWd | 1 razooOpasHoro kuciopona u 1 i
ra3000pa3HoOro BOJIOPO/Ia MMEIOT PaBHBIC: @) YMCIIO MOJIEKYIT; 0) Macchl; B) INIOTHOCTH
Monekyna — 3T0: a) 4acTula aToma; 0) YacTHIla, CYIIECTBYIOLIAas B TBEPJOM COCTOSIHHH,
B) HauWMEHbIAs YacTHI[a BEIIECTBA, COXPAHSIONIas €ro CBOWCTBA, TI) YaCTHUIIA,
coJieprKariasi HOHbI

HamnpaBneHne OKHCIHTENBHO-BOCCTAHOBUTENRHOH peakiuu: Fe* + I° — Fe?* + Iy,
TpoTeKarolleil mpy cTaHaapTHEIX yenoBusax: E% 12 7/ 17 =+0.536B; Fe**/Fe?* = +0.771B;
a) BmpaBo; O) BJIEBO; B) peakiMsl PaBHOBECHA; T) ATHUX JIAaHHBIX HEJAOCTATOYHO JIJIsi
oTpesieNieHus] HalpaBIeHHUS peaKiuu

MaruuTHoe KBaHTOBOE YMCIIO M XapaKTepU3yeT: a) paanyCc OPOUTHI 2JIEKTPOHA; 0) HAKIIOH
OpOUTHI B IPOCTPAHCTBE; B) DHEPTHIO DIEKTPOHA; T) 3apsif spa

['maBHOE KBanTOBOE UKo N (10 bopy) xapakTepusyert: a) GopMy JIEKTPOHHOTO 00JIaKa;
0) paccTosTHUE PTIEKTPOHA OT SApPa; B) YHEPTHIO IIEKTPOHA; T) 3aps sapa

OpGutansHoe kBaHTOBOe umcio | (mo Bopy) xapakrepusyer: a) pasmep opOuTHI, 0)
SHEPTHUIO0 JJIEKTPOHA; B) (OPMY 3JIEKTPOHHOro o0JaKa ; TI') ANIEKTPOOTPHULATEIBHOCTD
aToma

[TpaBuna, coOmrofaromvecs MpU 3aMOJHEHUH 3JEKTPOHAMHU aTOMHBIX OpOuTaneil: a)
npunuun Ilaynu; 6) npaBuno XyHAa; B) IPUHLMII HAaUMEHbBIIEH SHEPrHM; T') MpaBuia
KneukoBckoro

MakcumanbHOE YUCIIO0 AIEKTPOHOB Ha ypoBHE ¢ N = 3 paBHO: a) 3; 0) 4; B) 32; 1) 18; 1) 8
BemecTBa, B KOTOpBIX Bee CBSA3M KoBaeHTHBIEe mossipHble: a) H202; 6) NH4NO3; B) NHs;
r) H20

Haunmenee npouHas xuMudeckast CBsI3b: a) MeTaJUTMUeCcKast; 0) HOHHAs; B) BOJAOPOIHAS; T)
KOBaJICHTHASI

EfMHUIBI U3MEPEHHsT CKOPOCTH XUMHMUYECKOH PeakKIuu: a) Moib 1 'cY; 6) 1-Monb 1; B)
c-Monb L 1) Mome - imma?
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[TpaBuiio (MpUHIIKIT), JIeXKAIIEE B OCHOBE OMPECIICHUS BIUSHUS Pa3IUYHbIX ()aKTOPOB Ha
XUMUYECKOe paBHOBecue: a) mpunmmn I[laynu; 6) mpaBuno XyHpaa; B) mpuHiun Jle-
latense; r) npasuio Bant-T'odda

Braknast makmycoBast Oymaskka KpacHeeT B mpobupkax ¢ BemecrBamu: a) NHs; 6) HCI; B)
SO2; 1) CO

Bripaxxenue “PactBop ¢ maccoBoii noneit 3% o3navaet: a) B 100 r Boabl pacTBOpEHO 3 T
conu;, 6) B 97 r Bozbl pacTBOpeHO 3 T cony; B) B 103 T pacTBOpa COAEp>KUTCS 3 T COJIH.
Ha onnoii ckisuke Hamucano “15% HCI”, a na apyroit — “onci=0.15". TlpaBuibHOe
YTBEp)KJCHHE: a) KOHIICHTpalKs pacTBopa B nepBoii ckisike B 100 pa3 Oosnblie, yem BO
BTOPOIi; 0) KOHIIEHTpAIUs pPacTBOpa BO BTOPOH CKIITHKE B 10 pa3 MeHbIIIe, YeM B TIEPBOI;
B) KOHLIEHTPAIlMU PACTBOPOB B 00€UX CKIISTHKAX OJIMHAKOBBI

Boanble pacTBOpHI AJIEKTPOIIUTOB MPOBOJAT JIEKTPUUECKUN TOK 32 CUET: a) KATUOHOB U
AJIEKTPOHOB; 0) AHHOHOB U JIEKTPOHOB; B) TOJIBKO 3JIEKTPOHOB; ') KATUOHOB U AHMOHOB
BemiectBa, KOTOpble NpU JUCCOLIMALIMU B BOJE B Ka4eCTBE KAaTHOHOB 00pa3ylOT TOJBKO
MOHBI BOJIOPOJIA, HA3BIBAIOTCS: a) MLIeJoYaMu; O) KHUCIBIMU COJISIMU; B) KHUCJIOTAMH; T)
aM(bOTEepHBIMU THAPOKCUIAMU

DNEKTPOIU3 — 3TO: ) OKUCIUTEIbHO—BOCCTAHOBUTEIbHBIE MPOLIECCHI, IPOUCXOAIINE B
pacTBOpax U pacmiiaBax 3JIEKTPOJIUTOB BO BpEMS MIPOXOKACHUS FIEKTPUUECKOTO TOKa; 0)
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIE PEAKIINH, TTPOXO/ISIINUE B pACTBOPAX MEX]y HOHAMM;
B) peaklMK MOJIEKYJI PACTBOPEHHBIX BEIIECTB C MOJIEKYJIaMU BOJBI.

DNEKTPOIN3 JTUCTUIIIMPOBAHHON BOJbI IPOBOJUTH: @) MOXKHO, T.K. BOJA TUCCOLIMUPYET C
oOpazoBanueM noHos H* 1 OH'; 6) MOKHO, e/ JOOABHUTH 3JIEKTPOIIUT, YBEIMIUBAIOIIUI
AIIEKTPONPOBOIHOCTD pacTBopa; B) HENb3s, T.K. MOJICKYJIBI BOJbl Ha HOHBI HE
JUCCOLIUUPYIOT.

Ha xarome OOBIMHO MPOTEKAIOT MPOLIECCHI: a) OKHCIEHUs; 0) BOCCTAHOBJICHHS; B)
JTUCCOLIMAIINY DIIEKTPOJIUTOB HA MOHBI.

Bydepubim cBoiictBoM obaamaer cmech: a) (CH3COO)2Pb 1 CH3COOH; 6) NHsNO3 u
NH4OH; B) NH4sNO3z u HNO3; r) Cu(OH)2 u CuCl;

OneHoUHBIE  CpEeICTBAa  TEKYIIETO  KOHTPOJS (OPMHUPYIOTCS B COOTBETCTBHU C

[TonoxxeHneM o OanIbHO-PEHTHHIOBOM crcTeMe YyHUBepcuTeTa. HasHaueHue olleHOYHBIX CPE/ICTB

- BEISIBUTH c(opMupoBaHHOCTH KomnereHin OITK-8.
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Temvl pechepamos
OU3NKO-XUMHUYECKHE METObI UCCIICIOBAHUSI B MOHUTOPUHTE OKPY)KAIOIIEH CPEIBI.
MeTo/1bI H3yUYeHHUS )KUBBIX KIIETOK (PaCTCHHIA, )KUBOTHBIX, MUKPOOPTAaHU3MOB).
W3ydeHne TOHKOM CTPYKTYpPbl MAKPOMOJIEKYII: MPOILIOe, HAacTosIIee U Oy yIiee.
CoBpeMeHHBIE MUKPOCKOITBI: HOBBIC BOBMOKHOCTH.
DKOJIOTUYECKUIT MOHUTOPUHT W METOJOJIOTUSl HAYYHBIX HMCCIENOBAaHUN — MpOOJIeMBbl U
TIEPCIICKTHBBI.
OnekTpodopes: UCTOPHS OTKPHITHS U COBPEMEHHBIE BO3MOKHOCTH.
Hcrionp30BaHue TByMEPHOTO Telb-3yIeKTpodopesa sl pa3aeneHus OeKOB.
JlocTOMHCTBa W HEIOCTAaTKH METOJIa Telb-dJeKTpodopesa g U3ydeHUs: HYKIEHHOBBIX
KHCJIOT.
JleHaTypupyOImUN renb-3JeKTpodope3: UCIOIb30BaHUE IS pa3/ieleHHUs] HYKIEHHOBBIX
KHCJIOT.
JleHaTypupyrOImuii Tenb-3IeKTpodopes: UCIOIb30BaHuE IS pa3AeTeHus OEIKOB.
OU3NKO-XUMHYECKUE METOJIBI i PYHIAMEHTAILHBIC OTKPBITHS B 00JIACTH MOJICKYJISIPHOM
OMOJIOTUH: B3aHMHOE Pa3BUTHE U TBOPUYECKAS] MBICITb.
PoJtb pU3MKO-XUMHYECKOTO TIOIX0/1a B OTKPBITHH ITPOIIECCOB TPAHCKPHUIIIIAH, TPAHCIISITUN
U peTLTUKAIUH.
W3yueHre BUPYCOB: HEBO3MOXHOE CTAIO BO3MOYKHBIM.
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Bo3MoxHOCTH METO/1a CETMMEHTAIMM B U3yYCHUH BUPYCOB U OaKTepruodaros.
VIMMYHOJIOTHYECKHE METOJIbI B H3yYSCHHUH MaKPOMOJICKYIL.

Vcnionp30BaHue painOaKTUBHBIX U30TOMOB B H3yYeHUN (PYHKIIMOHUPOBAHUS KIIETOK.
Hcnonb30BaHue pagMOaKTHBHBIX H30TOIMOB B HM3YYCHHH TPOMUUYCCKOH CTPYKTYpPBI
OuoIlcHO3a.

M3y4yeHrne CTPYKTYpbl MaKpPOMOJCKYJI C ITOMOIIBIO 3JCKTPOHHOW MHMKPOCKOIHH |
CHGKTpOCKOHI/I‘-IeCKI/IX METOHAOB: CpaBHHTeHBHBIﬁ aHaJIn3 METOOO0B.

KonuuecTBeHHBIE METO/IBI B U3YYCHHH MAaKPOMOJICKYJT U KJICTOK.

N3yuyenue CTpyKTypbl MAKPOMOJIEKYJI: UCTOPUS Pa3BUTHUS METOJAMYECKUX MTOAXO0B.
[TprMeHEeHNe NOHOCEIEKTHBHBIX JICKTPOJOB JIJIS ONMPEICICHHS KOHIICHTPAIIMA HOHOB B
BOIOHBIX paCTBOan.

MeTo b1 onpeIeIIeHUsT MOJISKYJISIPHBIX MacC OMOMOJICKYJI: CPABHUTEIbHBIC ACTICKTHI.
OU3NKO-XUMUYECKUE METO I UCCIICIOBAHUSI IPOTEOMA.

KBaHTOBbIE MeXaHHW3Mbl BO3HHUKHOBEHHS MOJICKYJISPHBIX CIICKTPOB IOTJIONICHHUS |
HCIIyCKaHUS.

Konmponvhuvle 6onpocwl 013 meKywe2o KOHmpoJis
Kakue mpuHIMITBL JIe)KaT B OCHOBE KJIaCCU()MKAIIMK OPTaHUYECKUX COSANHEHUI?
KakoBbI MpUHIUIIBI KITACCU(PUKAIIMA AMUHOKHCIOT?
Kakue pacTBOpHUTEIN HCIONB3YIOT ISl SKCTPAKLIUN aMHHOKHCIIOT?
Kak MOXHO pa3/ienuTh cMeCh aMHHOKHUCIIOT U HICHTH(DUIIUPOBATh UX?
Kakue MeTo/1bI NCTIONB3YIOT U1l KOJIMYECTBEHHOT'O ONPEICIeHUs] aMHHOKHCIOT?
Jaiite 00m1yI0 XapaKTepUCTUKY JTUMUAaM. KakoBbI MPUHIMIIBI KITACCH(UKAIINN JTUTTHIOB?
Kak M0>XHO M3BJI€Yb JHUITUIBI U3 OMOJIOTHYECKUX 00pa3oB?
Kakue nmpuHIUIIBI JIeXKaT B OCHOBE Ki1acCHU(UKAIIUU YTIIIE€BOI0B?
Kakue MeTo/1bl NCTIONB3YIOT JIsl U3BJICYCHUS YTIIEBOIOB?

. J1s pazfeneHus cMecu KakuxX YIieBOJOB HUCIHOJb3YIOT OyMaXKHYIO WJIM TOHKOCJIOHHYIO

xpomarorpaduio?

Kakwue crioco0s! knaccudukanuu 0enkoB pacTeHHi Bbl 3HaeTe? Ha kakux NpUHIMIIAX OHU
OCHOBaHBbI?

Kaxkue criocoObI ¢ppakiinoHUpOBaHUs OCIKOB UCTIONB3YIOT MPU UX BBIICICHUN?

Kakue cBolicTBa 6eIKOB MO3BOJISIIOT UX (PPAKIIMOHUPOBATH?

Kaxkue conu 00bIMHO UCTIONB3YIOT JJIs1 ocakaeHus 0enkoB? [louemy?

KakoBa nocnenoBaTenbHOCTh 3TAlIOB OUUCTKU O€NKOB?

Kak MOXHO 04nCTUTH O€IKN OT HU3KOMOJIEKYJISIPHBIX COEIMHEHUI?

Maiite cpaBauTensHyto xapakrepuctuky JHK u PHK.

Kakue pu3nko-xuMudeckre MeTo 1l HCIOJIb3YIOT J1JISl BBICIECHNS HYKJIENHOBBIX KUCIIOT?
[Tepeuncnure u oxapakTepu3yiTe OCHOBHBIE 3Tanbl BbiaeneHus u ounctku JTHK u PHK?
[ToueMy HYKJIE€MHOBBIE KUCIIOTHI U OEJIKU BBIACISAIOT HA XO0JIOAY?

Kak ouncTUTh HYKJIEMHOBBIE KUCIIOTHI OT O€JIKa U IPYTUX OPraHMYECKUX COeAUHEHUIH?
Kak MOXHO MpOKOHTpOIMPOBaTh cTeneHb YucToThl npenaparoB JJIHK u PHK?

Kakue meronb! ncnonb3yroT 1 konmdecTBeHHoro onpeaenenus JHK u PHK?

Kakue mnpubopsl M METOIbl MOKHO HCIIOJIB30BATh I OINpPEAENCHUS COAECpHKAHUS
HEOPraHUYECKUX KaTHOHOB?

B ueMm nmpeumyiiecTBa 1 HEIOCTATKH Pa3HBIX BUJOB CBETOBOM MUKPOCKOIINU?

Kakue npuembl MO3BOJSIOT MUHUMH3UPOBATH MOSIBIEHHE apTe(akTOB NPU CBETOBOM
MHUKPOCKOIIAN?

B kakux cimyyasx 3¢(eKTUBHO HCIOIb30BaTh JIOMHUHECLUEHTHYIO U (DIyOpPECIIEHTHYIO
MHUKPOCKOIIHIO?

Kakue BO3MOXKHOCTH JjaeT KOH(OKaIbHass MUKPOCKOIHUs?

Kakue npuembl moAroToBKH 00pa3LoB AJs 3IEKTPOHHON MUKpocKkonuu Bam n3BecTHbI?
Kakune ciocoObl KOHTPacTUPOBAHUS UCIIOIB3YIOT B AJIEKTPOHHON MUKPOCKOITUU?
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KakoBbI BO3MOKHOCTH TPAHCMHUCCHOHHOW U CKaHUPYIOIIEH 3IEKTPOHHOW MUKPOCKONINN?
Kakpne wmeronpl B coYeTaHMM C MHKPOCKONHEW IO3BOJSIOT H3Yy4aTh JIOKAJIM3ALUIO
BEIIIECTB, OT/IEIbHBIX PeaKLni, (epMEHTOB B KJIETKE U TKAHIX?

B yem cymnocTs MeTO0B XpoMaTorpapuu?

Kto u300pen meTon xpomarorpapuu?

MosxHO 11 caenaTh BBIBOJ O MPHUPOJAE BEIIECTBA HA OCHOBAaHMHM XpoMaTopaduyecKux
JTAHHBIX?

B uem nmnpeumyimecTBa AMOGHTHOW Xxpomartorpaduu mepen (poHTambHOU H
BBITECHUTEIBHON?

JlaTtb ompeneneHue CIeAYIOLUUMX MOHSATHI: a) BbICOTa XpoMaTorpaguyeckoro nuka; 0)
MIMPUHA XPOMATOrpauIecKOro M1Ka; B) OOIIUI yAep)KUBAaEMbIi 00beM.

Uro Takoe OTHOCHUTEIbHBIA YACpKUBAEMbIi O00BEM U OTHOCHUTEIHHOE BpEMs
yaep>KUBaHUs?

Yrto Takoe MepTBbIi 00beM KooHKK? Kakue o0beMbl OH B ce0s1 BKITFOYAeT?

[Touemy B XpomaTorpaMueckyr0 KOJOHKY BBOJIAT OOBIYHO Majibleé KOJHYECTBA
OnpeAessieMbIX COCTMHEHUM?

Kaxk u3meputs Rf? B kakoMm nHTepBasie 3HaYCHUI MOXKET U3MEHAThCs BennunHa Rf?

B yem npeumyiecTBa 1 HEJOCTATKU BOCXOSAIICH U HUCXOASIIEH XpoMaTorpapuu?

B 1eM 0coGeHHOCTH M MpEeUMyIIecTBa TOHKOCIOWHOM XpoMaTorpaduu B CpaBHEHHH C
OyMaxxHOI?

Kak BBINOJHAIOT KOJIMYECTBEHHBIM aHAJIU3 METOAOM pPacCIpeNesINTEIbHON JKUIKOCTHOU
xpomatorpaduu Ha Oymare?

Kakne mnapamerpsl XpoMaTorpapuueckoro MUKa HCIONB3YIOT Uil KOJIHMYECTBEHHOTO
aHanuza’?

Yo sBisieTcst HanboJee BaXKHON MPUUUHON pa3MbIBaHUS XPOMATOrpaPUIecKoro muka?
Kakas u3 teopuit xpomatorpaduu JaeT OCHOBY Ui ONITUMHU3ALMH XPOMATOTpadhuIecKoro
npoiiecca?

Kakue BennunHbl XapakTepu3yoT 3¢GeKTUBHOCTh XpoMaTorpaduueckoit komonku? Kak
€€ TIOBBICUTH?

Kak oteHuTh 3 PexkTuBHOCTD pa3zeneHus B xpomarorpapuu?

KakoBbl o0OsiacTu mnpuMEHEHHs, JOCTOMHCTBA M HEJOCTaTKM METOJOB Ta30BOM
xpomarorpadun?

HazoBure cniocoObl 1eTeKTUPOBAaHKS BEIECTB B Fa30BOM U )KMJIKOCTHOW Xpomarorpaguu.
Kakyro mHpOpMannio MOKHO MOJYYUTh M3 XPOMATOrpamMM IPH HMCIIOJIB30BAaHUM JIBYX
MOCJIEI0BATEIBHO COETUHEHHBIX I€TEKTOPOB?

Kakoit nerexkrop Bbl Obl BBIOpajM NpU aHaAU3e OOBEKTOB OKpYXKaroIled cpeabl Ha
coJiepKaHue TIECTUITUIOB?

B yem cymHoOCTh METOAOB KOJIMYECTBEHHOI'O aHalu3a: a) aOCOIIOTHON KanuOpoBKU; 0)
BHYTpEHHEI HOpMalin3aluuy (HOPMUPOBKH); B) BHYTPEHHETO cTaHaapra’?

B kakux ciyyasix B KOJMYECTBEHHOM XpOMAaTOrpauiyeckoM aHallu3e U3MEPSIOT BBICOTY
nuka? miomnap nuka’?

KakoBa posb moaBH>KHOMN (ha3bl B ra30BOH U KUIKOCTHOM XpoMaTtorpaduu?

[IpuBenure mnpuUMepbl HEMOABMXKHBIX (a3 B aJCOPOLMOHHOM BBICOKO3(PPEKTUBHOI
AKHUJIKOCTHOH Xpomarorpaduu.

UYrto Takoe rpaueHTHOE JIIFOUPOBAHKUE B Ta30BOM U KUJIKOCTHOM XpomaTorpadun’?

YeM oTIMUarOTCS HOPMAJIbHO- U 0OpaleHHo-(pa30BbIi BapuanT BOYKX?

KakoBbl 0051aCTH MPUMEHEHHUS, TOCTOMHCTBA M HEJOCTAaTKU METOAOB aJCOPOIMOHHOMN
xpomarorpadun?

HazoBute Hambosee pacrnpocTpaHEHHbIE PACTBOPHUTENU U aJCOPOEHTHI B KUIAKOCTHOMN
xpomarorpaduu.

Kakune nenonBukHbIE (a3bl UCHONIB3YIOT B MOHHOM XpoMaTorpaguu i pa3ieieHHs
AQHUOHOB U KaTHOHOB?
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Kakmne noHOOOMEHHBIE CMOJIBI BaM U3BECTHBI?

B kakux ciydasx UCHOJb3yIOT HOHOOOMEHHUKN?

Uro Takoe renb-GunbTpanms’?

Kakwue BemiecTBa UCIOIB3YIOT B KAUECTBE HOCUTENEH /17151 Teb-(UIbTpauun?

Uro mpencrasnsier coboii cedanexc? I[lo kakoMy MPUHLIUIY pa3IHyYalOT pa3HbIe THIIBI
cedasekcoB?

KakoBsI cdepbl ncnoabp30Banus reiab-(GpuiabTpaumn?

Kakoli mpyHIINII JEKUT B OCHOBE pa3/ieJIeHHs] MOJIEKYJ Mpu diekTpodopese?

Kakue reim ncnomip3yroT ais 37eKTpodopes3a 6eKoB U HyKJIEHHOBBIX Kuciot? [louemy?
JInst kakuXx 1enel mpoBOIAT IpoLeaypy JiekTpodopesa?

B yem 0coOeHHOCTH aHATMTUYECKOTO U MTPENapaTUBHOTO AeKTpodopesa?

Kak 3aBUCHT OT HanpsKEHUsI Ka4eCTBO AJIEKTPOPOPETHUUECKOTO pa3/ieIeHHsI BEIEeCTB?

B kakux cnyyasix menecoodpasHo ucmonb3oBarh SDS-anexkrpodopes?

Yrto Takoe n303eKTpodoKycrpoBanne? B kakux ciaydasx ero mpuMeHsroT?

B kakux ciy4asix UCIONB3YIOT HO3EPH-, a B KAKUX Cay3epH-TUOPUAN3ALINIO?

KakoB npuniun pa6otsl criekrpodoromerpa?

Uro Takoe MOJISIPHBIN KO GUIIMEHT SKCTUHKITUH?

UYro Takoe ontuueckas miotTHocTh? Kak ee usmepuTs?

[TpuBeauTe IPUMEPHI HCIIOIB30BAHUS CIEKTPOPOTOMETPUIECKUX METOIOB B OMOJIOTHH U
9KOJIOTHH.

Kak u mis dero mpumensrotr ¢uryopecueHTHble Kpacutenu? Kakue ¢uryopeciieHTHbBIE
KpacuTelu BaM U3BECTHBI?

Kakue BuibI neHTpUyrupoBaHHUS UCTIONB3YIOT ISl BBIACTICHUS KJIETOYHBIX CTPYKTYp?
Kakue BemrecTBa MCHONB3YIOT JJISl CO3/IaHUSI TPAAMEHTA IUIOTHOCTU B HEHTPUDYKHBIX
npobupkax?

UYro takoe korhULUEHT cequMeHTaun?

Urto o3nauarot enunuiibl Ceendepra?

B yem oTiiMuus aHATUTUYECKOTO U IPENapaTUBHOIO EHTpUyrupoBaHus?

Kakue GakTopsl BIUSIOT HA CETUMEHTAINIO CTPYKTYP ¥ MAaKPOMOJIEKYII?

Kak ompenenuTs MI0THOCTh U MAcCy CTPYKTYP U MOJIEKYJI IIPH LHEHTPUPYTrupoBaHUN?
UeM ompenensrorcss OCOOCHHOCTH HWCIIONB30BAaHMS YIJIOBOTO pOTOpa MM POTOpa C
MOJIBECHBIMH CTaKaHaMu?

Mosxer 1M UCHOJIb30BaHME NPUOOPOB 00ECHEeUUTh OOBEKTUBHOCTH PE3YJIbTaTOB
UCCIIEI0BaHMsI OMOJIOTMYECKHX OOBEKTOB?

KakoBbI HCTOYHUKH MOTPEITHOCTH TIPHU padoTe ¢ mprudopamu?

Kakue cymiecTByt0T METOIbI MOATOTOBKU 00Pa3lloB K K XUMUYECKOMY aHaJIU3y?

Kakne ycnoBuss HeoOXomamMmMo coONIOfaTh TPU  yMapuUBaHUM PAcCTBOPOB  PA3HBIX
opranundeckux coenuHeHuit? [louemy?

B kakux ciy4asix ucmonb3yroT nuanni? KakoBbl ycI0BHS €ro MPOBeIeHUs?

Kakue npeumymiectBa naeT JHOQHMIbHAs CyIIKa B CPaBHEHUH C BBICYIIMBAaHHEM B
CYIIWJIBbHBIX IIKadax?

Kakue skcTpareHTsl HCTIONB3YIOT [T N3BJICUEHHUS] OPraHMYECKUX BEIIEeCTB U3 00pa3oB?
JlaiiTe onpeenieHIe MOHATUSAM «pa3JIeIeHUe», KKOHIICHTPUPOBAHUEY, «BBIJICIICHUEY.
Kakoii mapametp ucrnosnb3yercs 11 OleHKH 3 (EKTUBHOCTH KOHIIEHTPUPOBAHUS?

. JlaliTe onpeneneHne MOHATHIO «K0d()(OUIIMEHT pa3IeIeHUsD.

100. I[aﬁTe ONPCACIICHUC TMOHATHUIO CTCIICHb W3BJICUCHUA. Kakum O6p3.30M CTCIICHDb
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U3BJIEYEHUS CBsI3aHa ¢ KOA((DUIIMEHTOM pacrpesiesieHus?
1. Kak ycrpoen pH-merp? Kakue TUIBI 37€KTPOJOB MCHOIB3YIOT IJII U3MEPEHUS
KUCJIOTHOCTH Cpeibl?

102. B ueM moCTOMHCTBA M HEIOCTATKH HCIOJIb30BaHMS HHHHK&TOPHOﬁ 6yMaFI/I npu

n3mepennu pH?

103. UTo Takoe CeIeKTUBHBIE ANEKTPOJIbI?



104. Kakue TuIbl CelneKTUBHBIX 3JEKTPOJOB BaM U3BECTHBI? /{111 Uero Ux UCMIonb3yT?

105. AKTUBHOCTB KakuX ()€PMEHTOB MOYKHO OTPEILISITH JIEKTPOMETPUICCKHU ?

106. Mouemy C mmpoko wuCMONBE3yIOT B OHOXMMHYECKMX M 9KOJOTHUYECKHX
HUCCIENOBaHUIX?

107. Kakue Mepbl NIpeaocTOpPOKHOCTH HEOOXOAMMO NpEANpPUHUMATh, padoTas C

paairnOaKTHUBHBIMHU n30TonaMu?

Jlemoncmpayuonnsiii 6apuanm mecma Nel

1. Metox pa3nenenusi MOJIEKYJl, OCHOBAaHHBIH Ha MHOTOKPAaTHOM IOBTOPEHHUU aKTOB COPOIMU U
JIeCOpOIMH BEIIECTBA MPH MEPEMEIICHUN €ro B MOTOKE MOJIBUKHOMN (ha3bl BIOJIb HETIOABIIKHOTO
copOeHTa Ha3bIBACTCS:

a) anektpodopes; 6) xpomarorpadusi; B) abcopOIus; T') ynbTpaQriIbTpaius.

2. Cpeam mepevMCICHHBIX BHJOB Xpomarorpaduu BbIOEpH Te, KiaccH(UKALUs KOTOPBIX
OCHOBaHA Ha MEXaHMU3MaXx pa3zciICHHs BEIICCTB.

a) XKHUJKOCTHas1; 0) KOJIOHOUHAs; B) OyMaxkHas; T) appuHHAas.

Jlemoncmpayuonnwiii eapuanm mecma Ne2
1. BriGepure TUI nepexonia, COOTBETCTBYIOIIMM MOIJIOMIEHUIO MOJIEKYJION 3JIEKTPOMArHUTHBIX
BOJIH BUJTUMOM 00JIaCTH CIIEKTpa:
a) sAepHBI; 0) MEXITY OCHOBHBIM COCTOSIHHEM M JIIOOBIM KOJeOaTeIbHBIM YPOBHEM IEPBOTO
BO30Y)KICHHOTO COCTOSIHHSI; B) BpallaTeNbHBIN;, T') MEXIy KOJeOaTeJIbHBIMU YPOBHSMU B
IpeJienax OJJHOrO 3JIEKTPOHHOTO YPOBHSI.
2. BpiOepute THUI MepexoAa, COOTBETCTBYIOLIUM IOTJIOMICHUIO MOJIEKYJIONH HH(PaKpacHOTO
U3ITyYEHUS:
a) sJepHbIN; 0) MEXIYy OCHOBHBIM COCTOSHUEM M JIIOOBIM KOJeOaTelIbHBIM YPOBHEM IE€PBOTO
BO30Y)KJICHHOTO COCTOSIHHISI; B) BpaIaTENbHBIA, T) MEXIY KOJICOATCIBbHBIMU YPOBHSMU B
mpeJenax OJJHOTO IEKTPOHHOTO YPOBHSI.

ﬂeMOHcmpaLﬂ/lOHHblﬁ eapuannm cumyayuoOHHbIX U pacyemHnblx 3a0ay

Tema «PHU3UKO-XUMUYECKAs XapaKTEPUCTUKA MAKPOMOJIEKYII»
PaccuuTaiitTe 3HaU€HUS U303JIEKTPUUYECKUX TOUYEK OJIMTONENTHA 10 U3BECTHBIM 3HaueHUsM PK

Tema «MeToabl HENOCPEACTBEHHOTO HAOIIOICHUS»
Bo ckoibko pa3 u3MeHHMTCs TIyOMHA Pe3Ko M300pa)kaeMoro MpoCTPaHCTBA B MUKPOCKOIE MPHU
cmene oobekTuBa 8x0,2 Ha 60x0,85? Okymsap ¢ yBenudeHueM 15X ocTaeTcs MOCTOSTHHBIM.

Tema «XpomaTorpadus»
Mornekyna gepMeHTa JUCCOLMUPYET Ha YEThIpe MIACHTUYHBIX CyOBEIMHUIIBI U HEOOXOIUMO
OPOBEPUTh  WHAMBHUIAYalbHYI0  (DEpMEHTATHBHYKO  aKTHBHOCTb  cyObeauHul.  Kakyto
XpoMaTorpauuecKyro CUCTEMY CIIEyeT BbIOpaTh, YTOOBI OTAEIUTH MOHOMEPHI OT TeTpaMepa?

Tema «DnekTpodopes»
Bupyc conepxut 256 6enkoB, 64 U3 KOTOPHIX UMEIOT MOJEKyIsipHyto maccy 1800 [la, a 192 —
26000. Ecniu Bupyc pa3pymuTh 1 poanainu3uposats MetogoM JICH-3nexTpodopesa, To, CKOIBKO
30H Ha 3JeKTpodoperpaMmMe MOXKHO OXKHUAAaTh, KaKOBbI OyJIyT OTHOCUTENIbHBIE PACCTOSHUS
MUTPAlMU U OTHOCUTENBbHBIE TUIOIAIU 30H?

Tema «CeKTpOCKONIUYECKNE METOIbD
[Tornouienure pacTBopa, COAEPHKAILETO BEIMIECTBO ¢ MOJIEKYISAPHBIM BeCOM 423 B KOHLEHTpaLUU
32 wmxr/mn cocraBnser 0,27 mpu 540 HM B OJHOCAaHTUMETPOBOH kioBere. Uemy paBeH
K03 duuueHT MossgpHoro mnorameHus npu 540 HM, eciu JONYCTHTb, YTO 3aKoH bepa
coomromaerca?

Tewma «llenTpudyrupoBanuer»
Kakoe nenTpobexxHoe yckopeHue J0KHA UMETh HEeHTpUdyra, 4ToObl BbI3BaTh OCETAHUE YaCTHUI]
pammycom r = 5-10® M n mmotHoCTHIO p = 3-10% KI/M B Ccpene ¢ maoTHOCTBIO po=1-10% kr/™® 1
BA3K0CTBIO 7 = 1-10° ITa-c mpu T = 300 K?

Tema «IIpoune GU3NKO-XUMHUECKUE METO/IbI aHAJIN3a»




BuluncianTe 371€KTPOAHBIN MOTEHIUAT MEAHOTO JIEKTPOIA, OIYIIEHHOIO B PACTBOP COJIM MEMU C
koHuenTparmeii Cu?* pasuoit 0,1 Mons/1; E°cu®*/cue= 0,34 B.
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Ouyenounvle cpedcmea 01 RPOMEHCYMOUHOU Ammecmayuu

Ilpumepubwtii nepeuenv 60npocos K 3auemy
dusnko-xuMudeckue Metobl. O01as XapakTepuCTUKa, IPUHLUIBI KIacCU(PUKALIH.
XapakTepucTuKa MaKpOMOJEKYJ: nojaunenTuanble nenu. Csi3u, 00YyCIOBIMBAIOLINE
B3aUMO/IEHICTBHE AMUHOKHCIIOT B Oenkax. PU3NKO-XUMUUECKOM CBONCTBA aMUHOKHUCIIOT U
OEIIKOB.
KoMnoHeHTbl HYyKJIEMHOBBIX KUCIOT. CBsI3U, BO3HUKAIOIUE B MOJIMHYKICOTUHON LEIH.
JIuHeliHblE M LMKIMYECKHME NOJHMHYKIeoTHAHble uenu. [{ukibr Xepmn. Pusuxo-
XMMHUYECKHE CBOMCTBA HYKIEHMHOBBIX KHCIIOT.
[TonsATHS HATUBHOW M JEHATYPUPOBAHHON CTPYKTYphl Ouomnoimmepa. JleTepreHTsl.
Penarypanus, nucconuanus u peacconyanusi. [ uOpuHble MOIEKYIIbI.
Onextpodope3.  CKOpocTh  IBMIKEHHS  YacTUIBI B DIEKTPUYECKOM  TOJIE.
OnexTpodoperndeckas NOJBUKHOCTb.
Bunsr snextpodopesa. DnexTpodope3 ¢ TOABIKHOW TpaHHWLEH W HENPEepPHIBHBIN
anexTpodopes.
Bunpl anextpodopesa. 30HalIbHBIN 311eKTpodopes.
['enpb-amexktpodopes. XapakTepucTHKa arapo3HOro reis.  SIBIeHHe »HIOCMOca B
arapo3HOM reJe.
Xapakrepuctuka nonuakpuwiamugHoro rens (ITAAID).  ®akrtopsl, ynydiiaroume
pasperienue 3ekTpodopesa. Gakropsl, Bausomue Ha noauMepusanuto [TAAT.
OnexTpodope3 HYKIEHHOBBIX KHCIIOT. XapaKTEPUCTHKH HYKJIEHHOBBIX KHCIOT,
00yCJI0BIMBAIOIIME OCOOCHHOCTH UX 3JIEKTpodopesa.
Hu3KOBONMBTHBINT U BBICOKOBOJBTHBIM Telb-3JIEKTPO(Ope3 HYKICHMHOBBIX KHCIIOT.
Onexktpodope3 B JeHATypUpYHOIIMX rensx. MapkepHble Mosekynbl. Jluaupyrommue
KpacHUTEJIH.
Onekrpodopes 6enkoB. JJCH-anekrpodopes. Auck-snexrpodopes B ITAAT.
JIBymMepHBIii renb-aniekTpodopes. M3oanekrpuueckast pokycupoBka.
Kanunnspuslii anexktpogopes.
[entpudyruposanure. OCHOBBI TEOPUU CKOpPOCTU ceauMeHTanuu. CenrMEeHTalMOHHOE
paBHOBECHE.
AHanuThueckue W rpenapaTuBHble HeHTpU(pyru. OCHOBHbIE IMpaBWila CEAMMEHTAIUU.
Koadduuument ceaumentanuu.
CxkopocTtHoe neHTpudyrupopanue. @akTopsl, BIUSIONINE HA CKOPOCTh CEAMMEHTAIINN.
30HaNbHOE LEHTPUYrUpOBaHUE. 3aBUCUMOCTb CEJUMEHTAIMM OT KOHILIEHTPAIUH.
CrangaptHble K03()(PUIIMEHTH CeAMMEHTALIUN.
OnTryeckre CUCTEMBI, UCIOIb3YEMbIE Ul ONPENEICHUS KOHIEHTPAMU KOMIIOHEHTOB B
neHTpudyrax.
Cemumentanus JJHK B menoyHoM rpaguente caxaposbl. M3mepeHue MOJEKYJSpHOU
Macchl METOJIOM CEIMMEHTAallMOHHOTO paBHOBecus. Ilpumepsl HCMONb30BaHUS
CKOPOCTHOM M 30HAJIBHOM CEJMMEHTALINH.
Xpomarorpagpusi. Teopuss  xpomarorpaduueckoro  mpouecca. Kiaccuduxarms
Xpomarorpauyeckiux MeTo/10B.
Pacnipenenurenbrast xpomartorpadus: MPUHIUA MEeTOoAa U KO3(PHUIIUEHT pacpeIeTIeHUsI.
AncopOrronHas xpomarorpadus. BeicokoahdhexkTuBHas )XuIKOCTHAS XpoMaTorpadus.
HNonoobmMenHast xpomarorpadus.
Ad¢dunnas xpomarorpadus. Jluranasl, ucrnoibzyemble B ahhuHHON XpoMaTorpapu.
['enp-nponukatonas xpomarorpadus. OnpeaeneHue MOJIEKYIIpHONH Macchl Oelnka.
Xpomarorpamma. XapakTEpUCTHKH Xpomarorpaduueckux nHukoB. KadecTBEHHBIH U
KOJTMYECTBEHHBIN aHAJIN3 B KOJIOHOYHOM Xpomatorpadumu.
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OnTumuszanus yclnoBUi (paKIMOHUPOBAHHUS B XPOMATOTPAPUUYECKOM IKCIEPUMEHTE.
Xpomarorpadus makpomosneky:i. [IpuHiunuansras cxema )XHIKOCTHOTO XpoMaTorpada.
["azo-xuakocTHas Xpomarorpadus. YCTpoHCTBO ra3zoBoro xpomarorpada. OO6macth
MPUMEHEHHUS.

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

Tonkocnoiinas xpomarorpadus. KadecTBeHHBIN 1 KOTUYECTBEHHBIN aHAN3.
OnTuueckast Mukpockonus. [IpuHiun Meroaa u ero MoaupuKaluu.

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

@DakTOpHhl, ONpPEAESIOUIe Pa3pelIalonlyl0 CIIOCOOHOCTh ONTHYECKON CHEKTPOCKOIHUU.
Aneprypa.

DNeKTpOHHas CKaHupytoas MUKpockonus. [Ipunuun metoaa, 061acTh NpUMEHEHHUS.
ONEeKTpOHHas TPAHCMUCCUHHAs MUKpockonus. [Ipunnun metona.

TexHuKa MOATOTOBKH MPENapaToB JJisl MUKPOCKOITHH.

Crnexrpockonuueckue Metoibl. lloriomeHne u HCIyCKaHUE H3JyYEHUs BEIECTBOM.
DHepreTuyeckue YpoBHU MOJIEKYN U aTOMOB. BUpI criekTpocKomnuu.

AOGcopOumonHas ciekTpockonus. 3akoH JlamOepra-bapa.

CrnekTpocokornusi B ynbTpaduoieToBON U BUAUMON oOnactsax. [IpuMenenue B 6uonoruu.
[TpuHIMIIIATBHAS cXeMa CTIEKTPodoTOMETpa U (POTOKOIOPUMETPA.

KonebatenbHble criekTpel: nH(ppakpacHoe nornomnienue. [lpuMenenne B OHOIOrHUECKUX
UCCJIEIOBAHMUSIX.

ATOMHO-21cOPOLIMOHHAS CTIEKTPOCKOTIHSL.

MemOpaHHasi GUIBTPALUS U JHATIH3.

MeTtoapl mpoOONOATOTOBKM OHMOJIOTUYECKOT0 Marepuana: (QUKcanus, BBICYIIMBaHUE,
FOMOT'€HU3AIHS.

MeToasl TpoOOMOATOTOBKM OHMOJOTHYECKOT0 MaTepHalia: OCaXICHHUE BEIIeCTB H
KOHLEHTPUPOBAHNE PACTBOPOB.

pH-metpus. [Ipuniuns uamMepenus u ycrpoiictso pH-merpa.

[ToTeHIMOMETpHUYECKUE METO/IbI ONIPEAETICHUS COAEPKAHUS MUHEPAIbHBIX BEILIECTB.
[TpumeHeHne paAOaKTUBHBIX METOK B OMOJIOTMYECKUX UCCIIETOBAHUIX. XapaKTePUCTHUKA
«MEUYEHBIX» aTOMOB.

PazpaboTunk:,

4§

.1£"/[[ 'f - jnoueHT Muxaiinenko B.JTL.
~ (moamuce)

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

[Iporpamma paccMoTpeHa Ha 3acefaHud Kadeapbl (U3MKO-XMMUYECKOH OHoIoruH,
ounonnxkeHepun u ononHpopmatuku 28.04.2022 r. npotokon Ne 16.

3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @0‘_2&&

Hacrosimmass nmporpamma He MoO:KeT ObITh BOCHpPOM3BedeHAa HH B Kakoil ¢opme 0e3

NpeIBapUTEIbHOr0 MMCHbMEHHOI0 paspemeHust Kadeapbi-pa3padoTynka NporpaMmsl.



