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|.lean u 3agaun AMCHUIJINHDI:

Heab: M3yunTh OCHOBBI TEOPUU U MPAKTHKU (PUIUKO-XMMUYECKOTO aHaIM3a BEIECTB,
OCHOBHBIX JKCIIEPUMEHTAILHBIX 3aKOHOMEPHOCTEH, JEeKallMX B OCHOBE (PH3UKO-
XUMHYECKHX METOOB UCCIEIOBAHUS, UX CBSI3U C COBPEMEHHBIMH TEXHOJIOTHSIMHU, a TAKKE
dbopMUpOBaHHE Yy  CTYIEHTOB  KOMIICTCHIIMH,  IO3BOJISIIOIIMX  OCYIICCTBIIATH
9KCIIEPUMEHTAIILHOE UCCIIEIOBAaHNE CBOMCTB MOJIEKYJIAPHBIX OMOJIOTMYECKUX CHCTEM.
3amaun:

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

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

® pPaccMOTPETh OCHOBHBIE MPUEMbBI U METO/IbI IKCIIEPUMEHTAIBHOTO UCCIIE0OBAHUS (PU3UKO-
XUMHUYECKHX CBOHCTB OHMOJOTMYECKUX CHCTEM, HCIOJIb30BAaHUE OTHUX METOAOB B
COBPEMEHHBIX TEXHOJIOTHSAX;

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

e 00YyYHTHh OCHOBAM ITOCTAHOBKH 3KCIIEPUMEHTA B 00pabOTKH MaTEpHUaIOB UCCIICIOBAHUS;

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

ILMECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vueomas mucimiumHa b1.0.30 «DU3MKO-XMMHYECKHE METOALI HCCIIELOBAHUI
OTHOCHTCSI K 00s13aTEIbHOM YacTu porpamMmsl. Mzyuaetcs Ha 2 Kypce, B 4 cemecTpe.

2.2. JIns u3y4deHus JaHHOW Y4eOHOU JUCIMIUTMNHBI HEOOXOMMBI 3HAHHS, yMEHHUS ¥ HABBIKH,

dbopMupyemMbie MPeaIIeCTBYIOMMMHU AUCIUIIIMHAMY Y4€OHBIX TIporpamm crenuanutera «OO0mas
ouonorus», «Martemaruka», «OOmas u HeopraHudeckas XuMus», «OpraHudeckas XUMUS,
«Dwusukan, «OCHOBBI AHAIUTUYECKOW, (PU3NUYECKOW M KOJUIOUTHOW XHMHA», «BHOXUMHSI.
CryneHT, NpPUCTYNAOMUA K M3YYCHHUIO JUCHUIUIMHBI «DU3UKO-XUMHUYECKUE METObI
WCCJICIOBAaHMI», JOJDKEH 3HAaTh OCHOBHBIE (DM3MYECKHE W XHUMHYCCKHE TEOPHUH, 3aKOHBI W
MPUHIMIIBI: CBOMCTBA PAaCTBOPOB; OCHOBHBIC THUIBI XMMHYECKHX PABHOBECUH; CTPOCHUE U
(bU3UKO-XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHWYECKUX COEIMHEHMIT; OCHOBBI TEOPHH
ANIEKTPUYECTBA;  XApPAKTEPUCTUKH  DIJIEKTPOMATHUTHOTO  M3IyYEHHUS;  B3aUMOJCHCTBHUE
ANIEKTPOMATHUTHOIO U3JTyUYEHHUSI C BEILIECTBOM; OCHOBHBIE MOHSATHS ONTUKU; €IUHULIBI U3MEPEHUS
(UBUYECKUX BEIHYUH U UX Pa3MEPHOCTH.
2.3. [lepeuens mocneayOUMX Y4eOHBIX TUCIUIUINH, A1 KOTOPBIX HEOOXOAUMBI 3HAHHUSI, YMEHHUS
W HaBBIKH, (OpMHUpYyEeMble HTaHHOW yueOHOW mucuuruimHoW: buodusuka, buorexHosmorus,
MonekynspHas O6uosnorus kiaeTku, HanHoOmorexHoioruu, bonpinoi mpakTHKyM 1Mo mpoduiio,
OcHOBBI  PU3HKO-XUMHUECKOW Ouosioruu, buomarepuanoBenenue, HanoOmoanamuTuyeckue
cuctembl, CoBpeMEHHbIE  METOJbl ~ MHKPOCKOMHUH, YueOHas  TMpakTHUKa:  Hay4dHO-
uccienaoBarenbekas pabora (MOdydyeHHWE TEPBUYHBIX HABBIKOB HAYYHO-HMCCIIENOBATEIHCKON
pabotsl), [IpeanuniaoMHas mpakTHKa.

1. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA IUCHUIIJINHBI
[Iporiecc OCBOCHWS AWUCIUIUIMHBI HAINpaBlieH Ha (OpMUpOBaHHE KOMIIETEHIIMA B
coorBerctBU ¢ ®I'OC BO u OIl BO mo nanHomy HampasieHuto noxaroroku 06.05.01
«buounxenepus u 6MonHpOpMaTHKAY!
OIIK-2: Cnoco0OeH MCHOIb30BaTh CIEHUAIN3UPOBAHHBIEC 3HAHUS (YHJIaMEHTAIbHBIX Pa3J/IeoB
MaTeMaTuKH, (PU3UKU, XUMHAU W OWOJOTUW I TPOBEACHHS WCCIECIOBaHUM B 00JacTH
OMOMH)XEeHepUH, OMOMH(POPMATUKU U CMEXHBIX JUCHUILIUH (MOyJIei);



OIIK-3: CrocoOeH MpOBOAUTH 3KCHEPUMEHTAIBHYIO pabOTy ¢ OpraHu3MaMHU M KJIETKaMH,
HUCIIOJIB30BAaTh (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/I€ MCTOAbI HCCJICIOBAHUA MAKPOMOJICKYJ, MATCMATHYCCKUC
METO/IbI 00paOOTKH PE3yJIbTATOB OMOJIOTUIECKUX UCCIICIOBAHUI.

IlepeyeHb MJIaHMPYeMbIX Pe3yJIbTATOB 00y4YeHHs MO JUCHUILINHE, COOTHECEHHBIX €

HHAUKATOPaAMH JOCTUKCHU S KOMIIeTeHIInii

Komnerenuus Nuaukaropsl Pe3yabTarnl 00yyeHus
KOMIIeTEeHIM I
OIIK-2: Cnoco6en | UK onk-2.1 JlemoHCTpHpYyET CIIelIMaIu3UPOBaHHbIC
UCII0JIb30BaTh 3uamo: 3HaHUs B oOjactu  (pyHIAMEHTAIbHBIX
CHelraln3upoBaHHbIC CHelHaTu3UPOBAHHbBIE pa3zesioB  MaTeMaTukH, (QU3UKH, XUMHU,
3HaHUS (YHIAMEHTAIBHBIX | 3HAHUS B obnactu | Guosorun u MEePCIEKTUBBI
paszenon MaTeMaTHKH, | GyHIaMEHTAIbHbIX MEXIUCUUTUTMHAPHBIX UCCIEA0BaHNUN
busukwy, XUMUU U | pa3ienoB MaTE€MaTUKH,
Ouosoruu i npoBeneHus | GusmKwy, XUMUH,
UccieI0OBaHUM B o0nacTu | OMOJIOTUU U TEPCHEKTUBBI
OMOUHKEHEpUH, MEXIUCHIUTIITUHAPHBIX
OononH(pOpPMATHKU U | UCCIIEJIOBAHMUI;
CMEKHBIX mucuuIuH | AJIK ok 2.2 YMeeT ucronb30BaTh HABBIKH MPOBEICHUS
(MopyIiei) Ymems: UCCJICIOBAaHUA B 00JIACTH OWOMH)KECHEPHH,
WCIIOJIb30BAaTh HaBBIKU | OMOUH(OPMATHUKH c y4eToOM
IIPOBEICHUS CICIUAM3UPOBAHHBIX  (PYHIAMEHTAITBHBIX
HUCCIEIOBAHUI B 00JaCTH | 3HAHUMI
OMOUHKEHEpUH,
OMOMH(POPMATHKHU c
y4eToM
CHeIHaTU3UPOBAHHBIX
(byHIaMEeHTAIbHBIX
3HAHUM;
HIIK ok 2.3 Brnageer wmertomamMu xumuu, QU3NKA T
Bnaoemy: MaTE€MaTUYeCcKOro  MOJEIUPOBAHUS IS
METOJIaMU XMMHUH, PU3UKU | IPOBEIEHUsI HCCIeloBaHUM B o0nactu
u MaTEeMaTHYeCKOro | OMouHX)eHepuu, OnOMHGOPMATHKH
MO/IETTUPOBAHUS TUTST
IIPOBEICHUS
uccienoBaHuil B oOnacTu
OMOMH)KEHEepHH,
O61onH(pOpMaTUKU
OIIK-3: HJIK onik-31 [TpoBOIUT SKCIIEpUMEHTAIBHYIO PAabOTy ¢
Cnoco0eH npoBOIUTH 3uamo: OopraHu3Mamu u KJIETKaMu c
AKCIIEPUMEHTAIIbHYIO AKCIIEPUMEHTAIIbHYIO HCI0JIb30BaHUEM (U3BUKO-XUMHUYECKUX
paboTy c opranu3mMamMu 1 | paboTy € OpraHu3MaMy M | METOOB UCCJIEI0BAHUS MAaKPOMOJIEKYJ
KJIETKaMH, UCTIOJIb30BaTh | KJIETKAMHU c
(UBUKO-XUMHYECKUE WCIIOb30BaHUEM (DU3HKO-
METO/Ibl UCCIIEA0BAHUS XUMHUYECKUX METO/IOB
MaKpOMOJIEKYI, UCCIIETOBaHUS
MaTE€MaTUYeCKHE METOJbl | MAaKpPOMOJIEKYJ
00paboOTKH pPe3yIbTaTOB HJIK ok 3.2 JleMOHCTpHUpYeT MpakTHYECKHE  HaBBIKU
Ymemo: MaTeMaTHYECKUX  METOJOB  00paboTKH




OHMOJIOTHYECKUX
HCCIICTOBAHUII;

MPAKTUYICCKHUC HaBbIKU
MaTeMaTH4eCKUX METOI0B
00paboTKH  pe3yabTaToOB
IKCTIEPUMEHTAIBHBIX
HCCIIEN0BAHUMI

pCSYHI:TaTOB BKCHepI/IMeHTaHBHLIX
HUCCIENOBaHUN

HJIK onik 3.3
Bnaoemo:

OIIBITOM MIPUMEHEHUS
METOJIOB IS
HCCIEI0BaHUS
MaKpOMOJIEKYI,
00pabOTKH  PE3yJIbTaTOB
OMOJIOTHYECKUX
HCCIIEJOBAHUM,
MIPOTHO3UPOBAHUS
MEPCIEKTHB U COIIMATBHBIX
MOCJIEICTBUI CBOCH
npodecCuoHAIBHON
JIEATEIILHOCTH.

Buasieet onbITOM IPUMEHEHHS METOI0B IS
UCCIICIOBAaHUS MaKpOMOJIEKYJ, 00paboTKU
pe3yJabTaTOB OMOJIOTHYECKUX
UCCIICIOBAHHIA, IPOTHO3UPOBAHUS
HEPCIEKTUB M COLMAIBHBIX MOCIEICTBUIl
CBOCH MpodecCHOHATBHON 1eATEeThHOCTH.




IV.COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHbI

O0BbeM TUCHHUILIMHBI cocTaBJgeT 4 3adeTHBIX equHULbI, 144 yaca

W3 Hux peanusyeTcs ¢ UCIOIb30BaHNUEM JIEKTPOHHOTO 00YUYeHHS U IMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH 18 yacos.

(I)opMa HpOMe)I(yTO'{HOﬁ aTTeCcTallMU . JK3aM€EH.

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

Ne Pa3nen nucuuniauHbl/TEMA = Buapl yueOHo# paboThI, ®opMa TeKyLIero
n/H Q| BKIIHOYAs CAMOCTOSTEIIbHYIO PaboTy 00y4atomuxcs , | KOHTPOIIst
= E MIPAKTUIECKYIO MTOJTOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o g NPOMEKYTOYHOMI
5 g, KonTaktHas pabora mpemnogaBaTens ¢ =
= o 2 arrecTauuu
) oOyuaromuMucs =
& = ) (mo cemecTpam)
S S & =
Q = ® ®
2 s =S g5
5 Z ; £ Jlexmus | Cemunap/ KouncyabTanus 0
g = == TpakTHueckoe, g s
GEJ 3 ) abopaTtopHoe ‘-'23 -
=] JI TOPH =
O~ = = 3ansTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Beenenne. OOmiast xapakTepucTHKa (HU3UKO- KoHTtpobHbIe
XUMHYECKHX METOJOB aHAIN3a. 4 13 4 8 1 BOIIPOCHI U 3a/1a4H
2 KouTtposbHbie
OU3NKO-XUMHUYECKasT XapaKTEPUCTHKA
4 13 4 8 1 BOIIPOCHI U 3a/la4n
MaKpPOMOJIEKYI.
3 MeTo/1bI HeTIOCPEICTBEHHOTO HAOIIIOICHUS Kowurp. Bomp. 1
3aJa4u, 3aliuTa
4| 13 4 8 1 Aai, satt
OTUCTA, IMPE3CHTALIA
JOKJI1aaa




Xpomarorpadus

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

Dnexrpodopes

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

CHCKT];)OCKOHI/ILIGCKI/IC METOJbI

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

Lentpudyruponanue

Kourtp. Bomp. u
3a1a4u, 3aluTa
oTyeTa

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

KountponbHbie
BOIIPOCHI U 33Ja4U

4.2 IlnaH BHeayIUTOPHOIi CAMOCTOSITEIbHOI PadoThl 00YYAIOLIMXCS 110 JUCHHILIHHE

Cemectp

HazBanue pasaciia, TCMblL

CamocrosTenpHast padoTta oOyyaromuxcs

Bun camocTosTenpHO# paboTh

Cpoxku
BBINTOJTHEHHS

TpynoeMKocTb
(uac.)

OneHo4yHoOEe
CPEIICTBO

CaMOCTOSTEILHOU

Yy4eOHo-
METOIUYECKOE
obecrieyeHne

paboThI

Bsenenue. Oomas
XapaKTepUCTHKa (HU3HKO-
XUMHUYECKHUX METO]IOB
aHaju3a.

Pabota c nuTepaTypoil 1 HHTEpHET-UCTOYHUKAMHU

1,2

KonTponbHbie
BOIPOCHI
3aJauu

n

Pazgen 5 a-r
HacTodIIEen
MPOTPaMMBI




CamocrosTenpHas padoTta o0yyaromumxcs

YuebHo-

METOJIMYECKOE
OueHounoe

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

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

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

aznen a-r
HETMOCPEACTBEHHOTO sajaun, sammral’ SN N
4 |mabmronenns 5,6 1 oTYeTa, HACTOAICH
npeseHtanus  |[IPOrPaMMBbl
JOKJana
Pabora c nmureparypoit 1 HHTepHET-HCTOYHUKAMHA Kontp. Bomp. u
Xpomarorpadus -
pomatorpad 3a7a4u, 3aluTa Paszien § a-r
4 7-10 1 oryera, HaCTOAMICH
Mpe3eHTalus HpOrpamMmal
JIOKJIaia
PaGora ¢ nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Kontp. BOmp. M
Omnexrpogopes 3amaum, 3ammtalPasmen 5 a-r
4 11-13 1 oTyYeTa, HACTOSAIIEHN
MPE3CHTAIUS IPOTPaMMBI
JIOKJIaia
CHeKTDOCKOMMUECKHE Pabota c nutepaTypoil 1 HHTEpPHET-UCTOYHHUKAMU Kontp. Bomp. u
P 3agayn, 3ammralPazmen S5 a-r
4 MCTOABI 14, 15 1 OTYeTa, HacTOSIIEN
MPe3CHTAIINS POTPAMMBI
JIOKJIaia
[enTpudyruposanie Pabota c nuTepaTypoil 1 HHTEPHET-UCTOYHHUKAMHU Konrp. BOmp. n
TPHEYTHp 3amaun, 3ammralPazmen 5 a-r
4 16,17 1 oT4eTa, HaCTOSIIEH
IIpe3eHTanus IIPOTPaMMBI
JIOKJIaia




YuebHo-

CamocrosTenpHas padoTta o0yyaromumxcs

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

Bug camocTosiTensHOR paboThI CpEZCTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON

paboTHI

PaGora c nuteparypoit 1 UHTEpHET-UCTOUHUKAMHU Konrposbrbie

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

4  |[XMMHYECKHE METO/IBI 18 3aa9K HACTOSIIEN

aHanusa IIPOTPaMMBbI

OO0t 00beM CaMOCTOATEIIBHONW PaOOTHI IO JUCIUIUIMHE (Jac) —7




4.3 ConeprxaHue y4eOHOTro MaTepuaja

Conep:xanue pa3iesi0B M TeM JUCHUNIMHBI

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

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

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

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

Tema 3. MeToabl HeNoOCPeACTBEHHOI0 HAOIIOAeHUS

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

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

Tema 4. XpomaTtorpapus

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

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

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



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

Tema 5. daexkrpodopes

Teopust anmekrpodopesa. Buasl snektpodope3a: ¢ MOABMKHOW TpaHUIEH, 30HAIBHBIH,
HenpepbIBHBIA. HU3KOBONBTHBI M BBICOKOBOJBTHBIM 3JekTpodope3. OOopymoBanue s
anekTpodopesa. Dnekrpodope3 Ha Oymare, renb-3naekTpodope3. THUITBI HCITONB3yeMbIX Tellei:
MOJIMAKPUIIAMUIHBIN, arapo3Hblif, KpaxmanbpHblii. OO0NacTh NPUMEHEHHUS Ppa3HBIX TeleH.
Henarypupyrommuii  snexkrpodopes — SDS-anekrpodopes. Dmekrpodope3 B TpagucHTE
nopuctoctu rens. Juck-snextpodopes. M3oanexkrpodokycupoBanue. MmmyHosnekTpodopes.
NmmynoGnortunr. HoszepH-, caysepH-TuOpuamsanus. Vcrmonb3oBanue siekTpodopesa s
pazzeneHus U uIeHTU(UKAIUU OSIKOB M HYKJIEMHOBBIX KUCIOT. OmpenenaeHne MOJEKYIIpHOU
Maccel OuomonuMepoB. [IpumeHnenue snexTpodopesa sl aHaIM3a MHOXKECTBEHHBIX (hopMm
bepMeHTOB. AHAIUTUYECKUI U TIpemapaTUBHBINA 3ekTpodopes. HenpeprbiBHbI 3mexkTpodopes.
Kanumnsipueiii  anexrpogopes. CylmHOCTh MeToAa. DJIEKTPOOCMOTHYECKUH IIOTOK U €ro
UCIIONIb30BaHUE sl paszzieneHus BemecTB. [IpuOopbl mis KanmwuisspHOro 3iekTpodopesa.
Bo3moxxHOocTH MeTOAA.

Tema 6. CieKTpoCKONIUYECKHE METOAbI

OOmast Teopusi TOIJIONICHUS CBETa MOJIEKylaMH. AOCOpPOIMOHHAS  CIIEKTPOCKOIIHSL.
OHepreTUyeckre ypoBHM MOJIEKYJ U aTOMOB. XpoModopbl. CHeKTpbl MOTJIOIEHUS MOJIEKYII.
MonsipHbIii K03GGUIHEeHT SKCTHHKINA. 3akoH JlamOepTa-bapa. Ontudeckas miotHocTh. UV-VIS
cnekTpockonus. MHppakpacHas  crektpockonus. Mcmonb3oBaHue — CIEKTPOCKONHUU B
HKOJIOTUYECKUX W OWOJIOTMYECKUX HCCIIEJOBAHUIX: OIpEAe/IeHne KOHLEHTPALlUKU BEIIECTB,
u3ydyeHne OHMOXMMMYECKMX peaklUud, HIAeHTHU(UKALKS BEIIECTB MYTEM CIEKTPaJbHBIX
M3MEpPEHU, HccienoBanue aeHarypauuu-peHarypanun [IHK, ucciaegoBanne nuHaAMUYECKUX
cBoiicTB OenkoB M T.1. Cnektpodoromerpudeckue HpuOopsl. DOTOIIEKTPOKATIOPUMETPHI.
CrnekTpodoToMETpHI. ATOMHO-a7cOpOLIMOHHBIE CIIEKTPOMETPBI. dnyopecuieHTHas
cnekTpockonus. O6mas Teopus dayopecuenuuu. [Ipudopsl 11 n3MepeHus (ryopecueHIun -
CHIEeKTPOIyOpUMETPHL. SJEpHBIH MAarHUTHBIA PE30HAHC U DJIEKTPOHHBIM TapamMarHUTHBIN
pe3onanc (SIMP u OI1P). ®ypse-cnextpockonus AMP. Annaparypa s usmepenus AMP u OI1P.
Hcnonp3oBaHne METOMOB JUIsl MOJydyeHUs HH(OpPMAaLUM O CTPYKType OMONOJUMEpPOB, O
B3aMMOJECHCTBUY MEXAY MOJIEKYJIAMU U O MOJIEKYJISIPHOM JIBHJKEHUHU.

Tema 7. LlenTpudyruposanue

Teoperuueckre ocCHOBBI MeTo1a. LleHTpoOexxHas U LIEHTpoCTpeMHUTENbHAsA CUiIbl. CeTMMEHTAIHSL.
OcHoBbl Teopun cenuMmeHTanuu. CkopocTh ceaumeHtanuu. KoadduumeHT ceaumeHTanuu.
Macca u gopma MOJEKyT M CeAMMEHTAllMOHHbIe CBOicTBa. CeMMEHTAllMOHHOE paBHOBECHE.
@akTophl, BIUSIOUIME HAa CEIMMEHTAIMI0 — KOHLEHTpPAlMs, CKOPOCTb W 3apsi MOJIEKYIIbI.
LenTpudyru: ananuTuyecKue u mpemnapaTuBHbie. TUIIBI pOTOPOB. MeToAbI IEHTPU(YTHPOBAHUS:
nuddepeHnraibHOe U B TPaJUeHTe TUIOTHOCTH. 30HAIbHOE IeHTpudyrupoBanue. [Ipumenenue
METOJIOB LEHTPU(YTUPOBAaHUS s BBIICICHHS KIETOUYHBIX CTPYKTYp, (PpaKkIHMOHUPOBAHUS
OpraHUYECKUX BELIECTB, omnpezeNieHuss  MOJIEKYJISIpHOM  Macchl ~ MaKpOMOJEKYIL.
VYnprpauentpupyrupoBanre. ONTHYECKHE CHCTEMBl Ui HU3MEPEHHMs  KOHLEHTpAIUU



KOMIIOHCHTOB

npu

EeHTPU(YTUPOBAHUH:
abcopOunonHas. [Ipumepsl HCIIOB30BaHUS 30HATBHON U CKOPOCTHOM CeTUMEHTAITHH.

IJIMPCHOBCKAsd,

Tema 8. [Ipoune pusnKo-xXUMHUYECKHE METOAbI AaHAJIN3A
[TpoGomoaroroBka. IlpaBuina ordopa mpod. IloaroroBka 00pasnoB st OMOXHMMHYECKOTO W
du3nonoruueckoro uccieaoBanus. Gukcanus, OCHOBHbBIE THITBI (uKcaTopoB. KprnocoxpaHnenue.
BricymmBanue o6pasios.

CroocoOsbl

TOMOI'€HH3allU CBEXKEIro Hu (bHKCHpOBaHHOFO Marepualia.

uHTephEepeHIIMOHHAs U

FOMOFCHI/BaTOpH.

Konuentpuposanue pactBopos. Llentpudyruposanue. BeicanuBanue. Ynapusanue. BakyymHbIit

pOTaIMOHHBIN UcniapuTelnb. Jilnobunuzanus. Juanms.

ITorenumomerpus. pH-merpus. Ilpunnuner musmepenus pH. VYcerpoiictBo pH-merpa. Tumsl
31ekTpoaoB. [loTeHIIOMeTprYeCKre METOIbI NCCIIEIOBAaHUSI XUMHUYECKOTI0 COCTaBa U (PYHKIIMIA.
Omnpenenenue coaep:kaHusi MUHEpPANbHBIX BemlecTB. OmpeneneHre akTUBHOCTH (DEPMEHTOB.
[Tonsiporpaduueckre METOIBI.
Metoa «Me4eHBIX» aTOMOB. V30TOIBI, HCHIOIB3yeMbIe B OMOIOTHYECKUX UCCIIETIOBAHUAX. THITBI
SAJIEPHBIX PacIIaioB: o- B- y-pacman. Ileproxn nonypacnana. Xapakrepuctuka °H, 14C, 32P, 5, 40K |
5Ca. M3Mepenne paanoaKTHBHOCTH B GMONOTMYECKHX 0OBeKTaX. I10AroToBKa 0OpasnoB s
panuometpuu. Mcnonp3oBaHne METO1a MEYEHBIX aTOMOB B UCCIIEAOBAHUN CTPYKTYPBI U CBOHCTB
MOJIEKYJ, MeTabonu3Ma, (QYHKIHKA KIETOK W OPraHU3MOB: aHAIU3 CTPYKTYPHl HYKICHHOBBIX
KHUCIIOT M OEJNKOB, BBISBJICHHE JOKAJIW3AlUMA BEHIECTB B KIETKAaX MU KJIETOYHBIX CTPYKTYpax,
OTIpeNieIeHne aKTUBHOCTH (DePMEHTOB, H3ydUCHHE TyTeil oOMeHa BemecTB. ABTOpaauorpadusi.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a0OPaTOPHBIX padoT

Ne Ne HanmeHnoBanue TpynoemkocTh OueHounble | Dopmupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacTna KOMIIeTEHIN U
M TeMbI NPAKTHYECKUX U Bceero N3 Hux (MHIMKATOPBI)*
JadopaTopHBIX padoT | yacos NpaKTHYecKas
MOJAT0TOBKA
1 2 3 4 5 6 7

1 | Temal CraTtucruyeckas 8 2 KountponbHbl OIIK-2
00paboTKa pe3yIbTaToB € BOIIPOCHI 1 Z%ﬁ Z”K 21
TIK 2.2
aHajan3a 3ajatn HTK omas

OIIK-3
HJIK onk3a
HJIK onik 3.2
HJIK onk 33

2 | Tema?2 [TpuroroBneHue 8 2 Kontponbnbt OIIK-2
pacTBOPOB pa3HbIX € BONPOCHI 1 Zﬂz onK21
pasMepHoCTeit 3a/1249m ng« ZZ Z

OIIK-3
HJIK onksa
HJIK ok 32
HJIK onk 33

3 | Tema3 Onrtuueckas 8 2 KonTp. Bomp. OIIK-2
MUKPOCKOIIHS ¥ 3a]1a4H, HAK ormcan
3a1UrTa HJIK onik 2.2
oryera, HiK 0171; 23
IIpe3eHTalus I/IEII(I Z(];K .
AOKIana HJIK onk 3.2
HJIK onk 3.3

4 | Tema4 [1nanapnas 8 2 KonTp. BOMIp. OIIK-2
xpomatorpadus  33j1a4H, HJIK onk 2.1
3a1Mra HJIK onx 2.2
HJIK onk 2.3




XKunxocrHas oTueTa, OIIK-3
Xpomarorpadus Ha pe3eHTaIns YK onx 31
KOJIOHKEC IOOoKjIaga HﬂK O[IK 3.2
HJIK onkss
5 | Tema$s OnekTpodope3 B 8 Kontp. BoOTIp. OIIK-2
arapo3HoOM reie M 3aJ1a4H, HJIK o241
DnekTpodopes B 3aIuTa HIIK ok 2.2
MOJINAKPUIAMHUTHOM Tefie OTYeTA, HJIK onx 23
NpE3EeHTaINSA OIK-3
JOKJIaza HAK omxss
HJIK onks2
HJIK onkss
6 | Tema6 CriexrpodoToMeTpust: 8 Kowurp. Bomp. OIIK-2
omnpejeneHue W 3a7a4H, UK onk 21
KOHIIEHTPAIMU BEIIECTB. 3amuTa HIIK ok 2.2
CrekrpodoToMeTpus: OoTYeTa, HJIK onx 23
Kunerunka Ipe3eHTaLus OIIK-3
(bepMEeHTaTUBHBIX JIOKJIaza HIK omcss
. HJIK onks2
peaxiuii UK omess
7 | Tema7 Ocaxx/ieHue BEIECTB 8 KonTp. BOMIp. OIIK-2
HEeHTpU(yrupoOBaHUEM U 3aJa4H, HIIK onixc2.1
3aluTa HJIK onk 22
oT4era, HIK ok 2.3
pe3eHTaINs OIK-3
HJIK onksa
JOKJIa1a HJIK orca
HJIK onkss
8 | Tema 8 [ToTeHmomeTpusi. 8 KountponbHbl OIIK-2
KucnotHo-ocHOBHOE € BOTIPOCHI H HIIK ok 21
TUTPOBAHUE 3a/1a91 HJIK onik 2.2
HJIK ok 23
OIIK-3
HJIK onksa
HJIK onks2
HJIK onkss

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha

CTYJ€eHTaMH B PpaMKax caMocTosATebHO# padotsl (CPC)

CaMOCTOATECJIbHOC M3YYCHUEC

Ne n/m

Tema

3aganmne

®opmupyemas
KOMITeTeHLUsI

UK

Cratuctuueckas
00paboTKa pe3yabTaToB
HCCIIEIOBAHU I

M3yuute  TeopeTuuecKuil
MaTepHal 1o BOIpocy.

OIIK-2
OIIK-3

OIIK-2
HJIK onk 21
HJIK onik 2.2
HJIK ok 2.3

OIIK-3
HJIK onk3a
HJIK onk 3.2
HJIK onk 33

1. ®usuko-xuMuYeCcKue
CBOMCTBa OMOMOJIEKYT
2. 3aga4u mo TeMe

N3yuute  TeopeTHUecKuil
Marepua 1o BOIIpocy.

OIlIK-2
OIIK-3

OIIK-2
HJIK onk 21
HIIK ok 2.2
HIIK onk 23

OIIK-3
HJIK onk3a
HJIK onk 3.2
HJIK ok s




1. OnTruueckas u W3yunTh  TEOPETHUECKHIA OIIK-2 OIIK-2

3. 3JIEKTPOHHAS MaTepua 110 BOIpocCy. OIIK-3 HJIK onk 2.1

HJIK onk 2.2
MUK KOIIHUA
POCKO HJIK onk 2.3

2. 3ama4yu o TeMe OIIK-3
HJIK onksa

HJIK onik 3.2
HJIK onk 33

1. Buget xpomarorpadguu | M3yuyuth  TEOpPETUYECCKHIA OIIK-2 OIIK-2
2. 3agauw 1o Teme MaTtepHa 1o BOIpoCy. OIIK-3 HJIK onx 21
HJIK onk 2.2
MK onik23
OIIK-3
HJIK onk 31
HJIK ok 3.2
HJIK onik 33

1. Bugsr anektpodopesa | M3yunth  TeOpeTHIECKHA OIIK-2 OIIK-2
2. 3agauu no Teme MaTepuall o BOIpocy. OIlK-3 MK onxc2.1
HJIK ok 2.2
HJIK onk 23
OIIK-3
HJIK onk 31
HJIK onk 32
H/IK onkss

1. [IpyHUIMTIBL, BUABI U N3yuute  TeOpeTHMUECKUil OIIK-2 OIIK-2
ammaparypa ONTHYECKOH | MaTepHas IO BOIPOCY. OIIK-3 HJK onx 2.1
CTIEKTPOCKOIUHU HJIK onxc2.2

2. 3agaun 1o TemMe HJIK onik 23
OIIK-3

HJIK onk 31
HJIK onk 3.2
HJIK onk 33

1. IlpuHUUIIBL, BUABI U M3yuute  TeopeTHuecKuil OIIK-2 OIIK-2
anmapatypa MaTepHall o BOmpocy. OIlK-3 HJIK onk 21
yIABTpalleHTpU(YyTUPOBaH HIIK onixc 2.2
us HIK onx 23
OIIK-3
2. 3ajgauu 1o Teme HIK omeas
HJIK onks2
HJIK onkss

1. ITorenmomeTpus: W3yunte  TeopeTmueckuit OIlIK-2 OIIK-2
OPUHIUI METOJA U MaTepua 1o BOIIpocy. OIIK-3 HJIK onx 2.1

00JIacTh IPUMEHEHUS B HJIK onikc 2.2
ouonoruu UK ok 23

OIIK-3
2. 3amauu Mo TeMe
% WK o

HJIK onx 3.2
HJIK onk 33

4.4. MeToauyeckue yKa3aHusi 10 OPraHU3alMH CAMOCTOSITeJIbHOM PadoThl CTY1eHTOB

CaMocrosiTenbHasi paboTa CTYAEHTOB SIBISIETCSI COCTAaBHOM 4acThio y4eOHOro mporecca u
UMeeT LEeNbI0 3aKpelyieHue W YIayOJieHHWe TOJY4YEeHHBIX 3HAHMM M HAaBBIKOB, IOHCK U
HpI/IO6peTeHI/Ie HOBBIX 3HaHI/II>'I, a TaKXXC BbIIIOJTHECHUEC y‘—Ie6HI)IX SaﬂaHHﬁ, IMOATOTOBKY K
NPECTOSIIUM 3aHATUSAM, 3aU4eTaM U SK3aMEHaM.

J1y1st opraHu3aiy CaMOCTOSITEIBHON pabOThI IO TUCHUTUTHHE «DU3UKO-XUMHUYIECKUE METOIBI
UCCIIEIOBaHUI» UCTIONB3YIOTCA ClIEAYIOUINE (POPMBI CAMOCTOSATENIbHON yueOHOM padoThI:

- PaboTa Haj KOHCTIEKTOM JIEKIHH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JIUTEPATYPHI.

- CaMocTosITeThHOE H3yYeHHE OTACITBHBIX TEM, aparpadoB, He U3II0KEHHBIX B JICKIINH.



- IloaroroBka K NpPaKTHUYECKOMY 3aHATHUIO COCTOMT B TEOPETHYECKOH IOATOTOBKE U
BBITIOJIHEHUH MPAKTUYECKUX 3aJjaHul (pelleHre 3a/1a4y, OTBEThl Ha BOIPOCHI U T.1I.).

- Hanmucanue pedeparos, moAroroBka JOKJIaI0B.

- [ToaroroBka K TECTUPOBAHHUIO.

- [loaroTtoBka k 3a4ery.

Tucomennvie pabomwi. JIns u3ydeHWs] T€M, HE W3JIOKEHHBIX B JICKIIUH, PEKOMEHIYETCS
MCIIOJIb30BaTh OCHOBHYIO U JIONOJHUTENbHYIO JIUTEPATYPy, a TaK)Ke UCTOUHUKH, HalJICHHbIE TIPU
MOMOIIM WH()OPMAIMOHHO-CIIPABOYHBIX W TOMCKOBBIX CHCTEeM. J[JIsl 3aKkperieHus Marepuana
pEeKOMEHIyeTCcsl JeNlaTh KpaTKUe KOHCIEKThl 1Mo Teme. KauecTBO BBIMOJHEHHONW pabOThI
OIICHUBACTCA B XOJ¢ OOCYXIEHUS IaHHBIX BOMPOCOB TPU MPOBEACHUH KOJJIOKBUYMa II0
COOTBETCTBYIOIICH Teme (cM. 11. 4.3.1).

Pegpepam — dopma THCHBMEHHOH padOTHI, KOTOPYIO PEKOMEHIYETCS MPHUMEHSTH IpH
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co00M KpaTKoe U3JI0KEHHUE COJIEPKaHUsI HAYUHBIX TPYJIOB, JTUTEPATYPHI 11O ONPEACICHHONU TEME.
O06nem pedeparta MoxkeT gocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOATENBHOE H3Yy4YEeHUE
CTYJEHTOM HECKOJIbKUX JIUTePATYPHBIX HCTOUHUKOB (Y4eOHUKOB, MOHOTpaduii, HAYYHBIX cTaTel
U T.J.) TIO ONpPEACIIEHHON TeMe, HE paccMaTpuBaeMoOU MOJPOOHO Ha JIEKIIUU, CUCTEMATU3AINIO
MaTepuaia U KpaTkoe ero usnoxenue. Llens Hanmucanus pedepara — NpUBUTHE CTYJICHTY HABBIKOB
KpPaTKOTO W JIAKOHHYHOTO IMPEJICTaBICHHUS COOPAHHBIX MATEPUAIOB U (PaKTOB B COOTBETCTBHH C
TpeOOBaHUSMU, IPEABSIBIIEMBIMH K HAYYHBIM OTYETaM, 0030paM U CTaThsIM.

CamocrosiTenbHasi padoTa CTyJeHTa MPEAYyCMaTPUBAET COBEPIICHCTBOBAHME HABHIKOB
camMoo0pa3zoBaTelbHOW pabOThl KaKk OCHOBHOTO IyTH TMOBBIIIEHUS YPOBHA 0Opa3oBaHUS:
yrayojieHHe W paclIupeHue 3HaHui 1o npeamery. Huke mnpeacTaBieHbl BapHaHTHI
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB:

1. n3ydeHue yueOHOro MaTrepuaa, npeaycMOTPEHHOTOo paboyeil mporpaMmoit, HO He
U3JI0KCHHOTO B JICKIIHSIX;

2. MOJTrOTOBKA K YCTHOMY OIPOCY Ha PAaKTUYECKUX 3aHATHUSX;

3. MOJrOTOBKA K TEKYIIMM KOHTPOJIBHBIM MEPOIPHSITUSM (KOHTPOJbHBIC PabOTHI,
TECTUPOBAHUIO U 3aYETY);

4. HanucaHue pedepaTos.

Tembl 0ns camocmosmenvHou pabomol

1. OtkpeIiTHs, OmpenenuBIINE Pa3BUTHS (U3UKO-XUMHUECKUX MeToJoB. McTopuueckue
ACTICKTEI.

2. MareMaTHuecKue MeTO/Abl B (PU3MKO-XHMHUYECKHUX HCCIEOBAHUAX OHMOJIIOTHYECKUX U
IKOJIOTHUECKUX CHUCTEM.

3. Pu3MKO-XMMHUYECKUE CBOICTBa aMMHOKHUCIIOT, U OEJIKOB

4. OU3NKO-XHUMHYECKHE CBOMCTBA JIMITUIOB U YTIIEBOJOB

5. Pu3MKO-XMMHUYECKHE CBOMCTBA HYKJIEMHOBBIX KHCIOT

6. OnTHueckass MUKPOCKOITHS

7. DIEeKTpOHHAs U 30H0Bas MUKPOCKOMHS

8. JleTekTopsl, UCIOJIb3YeMbIE B XpOMaTorpadgpuaeckoM aHam3e

9. Ta3oxwunkocTHas XpoMaTorpadpus

10. Addunnas xpomartorpadusi.

11. JIymepHBIii aneKTpodopes.

12. N303ekTpohOKyCHpOBaHHE.

13. KanumsipHeiii anextpodopes.

14. ®nyopecueHTHas CIEKTPOCKOIIHS.

15. DneKkTpOHHBII MapaMarHUTHBIA PE30HAHC

16. OnTryeckre  CUCTEMBI  JUII  W3MEPEHHs  KOHIIGHTPAallMM  KOMIIOHEHTOB  TpH
HeHTpUuyrupoBaHum

17. MeToapl MOATOTOBKH 00Pa3IoB ISt PU3UKO-XUMHUYECKOTO aHATN3a



18. MeTo1b1 KOHIIEHTPUPOBAHUS PACTBOPOB

19. [ToTeHIIMOMETPUYECKHE METO/IBI.

20. Ionsporpaduueckre METOIBI.

21. Ta30aHATUTUYECKUE METO/IBI.

22. MeToapl ¢ MPUMEHEHHEM «MEYEHBIX) JJIEMEHTOB.

23. KomnbroTeps! B PU3UKO-XMMUYECKHX HCCIECTOBAHUSAX.
24. IMMyHOJIOTHYECKUE METO/IbI

Pexomenoayuu no noocomosxe peghepama

I'myOokoMy yCBOEHHIO CTyI€HTaMU MarepHalla Kypca, C UCIIOJIb30BaHUEM TEOPETUUECKUX U
MPAKTHYECKUX UCTOUYHUKOB. Pedepar mo3Bossier Hambosee MONMHO U MOAPOOHO OCBETUTH TEMY
MCCJIEZIOBAHNS, IPOAHAIM3UPOBATh CYTh BOIIPOCA U BBICKA3aTh CBOE OTHOILIEHUE K OIMCBHIBAEMOI
npoOieme.

Pedepar momxeH BKIIIOYATh CIEIYIOIIUE Pa3Zeiibl: BBEJACHUE, TI€ YKA3bIBAIOTCS LU U
3aJauyu palboThl; OCHOBHAS 4acTh, IJIE€ JACTCsl aHANU3 JIMTEpPaTypbl, pacKpbIBaeTcs ‘“‘UCTOpUS
BOTIPOCA”, W3JIaralOTCs OCHOBHBIC TOJOKCHUS IMOCTABJICHHON MpPOOJIEMBbI; 3aKIIIOYCHHE, TIe
MPUBOASTCS OILICHKH MPOJIEIIaHHOM paboThl, 1aeTCs aHAU3 PELICHUS TOCTABICHHBIX BO BBEICHUU
3amad. OOs3areNbHBIA MYyHKT pedepara - Oubmmorpadguueckwii CHUCOK HCIOIb30BAaHHOU
JUTEPaTyphI.

O6wem pedepara He IOHKEH MPEBBINIATH 25 CTPAHMII MEYaTHOTO TEKCTa. TeKCT paboThI
JIOJDKEH OBbITh HaOpaH Ha kommbloTepe mpudToM Times New Roman pasmepom 14 nt (mpum
UCTIONIB30BAaHUM  TEKCTOBOTo mpomeccopa Microsoft Word). Hlpudt, ucnons3yemsiii B
WUTIOCTPAaTUBHOM Matepuaine (Tabmuipl, Tpaduky, AUArpaMMbl U T.OI1.), TIPU HEOOXOAUMOCTHU
MOXeET OBITh MeHbIIIe, HO He MeHee 10 nT. MeXCTpOoUYHbIif HHTEpBaJI B OCHOBHOM TEKCTE (KpoMe
WTIOCTPATUBHOTO MaTepuana) - oJIyTOpHbIH, popmaTupoBanue o mupune. [Ipu Habope Tekcra
cienyeT coOMonaTh CASAYIONIUE pa3Mephl MoJIel CTpaHuUIIbL: JieBoe moiie -30 MM; rpaBoe moJie -
10 mm; BepxHee nosie - 20 MM; HUXKHee mnoje- 20 M.

Pedepar, opopmiieHHBIN B COOTBETCTBHH C TPEOOBAHUSAMH, MOIIUCHIBACTCS CTYIECHTOM H
claeTca TMpemnojaBareii0 Juis IPOBEPKHM B YCTAHOBJICHHBIE CpPOKH. Pedepar, mmeromuit
3aMeyaHusl OTHAeTcCs Uil 1O0paOOTKH U CTYAEHT (Ka) 00si3aHbl B HaJJIeXKAIllUi CPOK YCTPAaHUTh
3aMe4aHus U cAaTh pedepar Ha MOBTOPHYIO IPOBEPKY.

Jls ycTHOrO 0KIaAa CTYAEHT JOKEH MOArOTOBUTh TECTOBBIM Matepuai Ha 7-10 MUHYT,
YTO COCTaBISIET MPHUMEPHO YEThIPE CTPAHMIIBI MAIIMHOMUCHOTO TEKCTa W HEOOXOIMMBIN
JIEMOHCTPAIIMOHHBIN (HamIsaHBIA) MaTepuaiga B BUJIE TaOMUL, CXeM, IpaHKOB, AUarpamm,
dororpaduit. Harmsaueiii Matepuan, mpeacTaBisieMblil CTYICHTOM I apTyMEHTAI[UU OCHOBHBIX
MOJIOKEHUH paboThl, JOIKEH 00S3aTelIbHO MMETh 3aroJIoBOK, MOSICHEHMSI, €ClIU TpeOyroTcs, K
yYCIIOBHBIM 0003HaueHusM. He pekoMmeHIyeTcs B KauecTBe HArNIAJHBIX MOCOOUN HCIOIh30BATh
Oonplue, MeperpykeHHble nudpamMu TaOIUIBl, a Tak k€ Marepual, o(GOpPMIICHHBIH B BHJIE
CIUIONIHOTO TEKCTa, MEJIKUE TUArpaMMbl, PUCYHKH | T.II.

Marepuan nokinaga peKOMEHIyeTcsl u3jaraTtb B CIEAYIOLIEH M0CciIe10BaTeIbHOCTHU:

1. HaumenoBanue pedepara, akTyalbHOCTh TEMbI
2. lenw u 3amaun
3. Kparkoe u3noxeHue penieHus MOCTaBICHHBIX LEIH U 3a]1a4
4. BeiBoabI
B xozme BBICTymIEHUSI CTYIEHT JOJDKEH CBOOOMHO BIAJETh TEKCTOM JOKJIana W
UCTIONIb30BaTh HAIJSIIHBIE MaTepHhalibl (TaONHIIBI, CXeMBI, TuarpaMMmbl U ap.). [lo oxoHUaHUH
BBICTYIUICHHUS CITYIIATeNH, MPUCYTCTBYIOIINE HA 3alllUTE, 33Jal0T BOMPOCHI CTYACHTY IO TEeMe
noknana. Ha Bce mocTaBiieHHbIE BOIPOCHI CTYACHT JOJDKEH JaTh UCUEPIIBIBAIOLINE OTBETHI.
ITpu ouenke pedepara, ycTHOTO COOOIIEHUSI YUUTHIBAETCS, COJEp)KaHHUE, YMEHHE
JIOTUYHO  M3J1araTb CBOU TPEACTABIEHUS, BECTH ApPryMEHTHPOBAHHYIO IUCKYCCHIO, YETKO
oTBeuYaTh Ha BONpochl. CBOEBPEMEHHOE U KaUue€CTBEHHOE BBINOJIHEHUE pedepaTa BO3MOXKHO JIUILb
IIpU TUTAHOMEPHOU CaMOCTOSATENbHON paboTe U MOCEIIEHUH KOHCYIbTAINN, paCIUCaHHE KOTOPBIX



COIJIaCOBBIBACTCA CO CTYACHTAMMU.

Cooepoicanue u popma omuema no npaxmuyeckoi pabome

Otuer no npakTuyeckoil paboTe JOJKEH BKIIYATh CIEIYIOIINE Pa3elibl:

1. Ha3Banwue paboThl

2. llens u 3amaun pabOTHI

3. MeTtozp! ucciejoBaHus

B nanHOM pa3znene npuBOASTCS MEpeYeHb HCIOJB30BAHHBIX B paboTe pPEaKTHBOB,
npuOOpoB, OOOPYIOBAHHSI W MATEPUAIOB; OINKMCAHUE METOIHK, JUTEPATypHbIE HCTOYHUKU
MeTouK. He creayer BkitouaTh MaTepHalibl, He UCIIOJIb30BaHHBIE B paboTe.

4. Ob6cyxaeHue pe3yabTaToB

B nanHoMm pa3zgene npuBOAATCS OCOOCHHOCTH MPOBEACHHS PAOOTHI, B TOM YHUCIE
OTKJIOHEHHUS OT OOMICTIPUHATBIX METOJIUK, OOYCIIOBJICHHBIE OIMIMOKAMH B IIOCTaHOBKE,
MOTPEIIHOCTSIMH IIPU IPUTOTOBICHUH PACTBOPOB, PEAKTUBOB U T.JI., IPUBOJISATCS KATUOPOBOUYHbBIE
rpaduku u pacuetsl. JlaeTcst onucanue u 00CyXIeHUE Pe3yIbTaTOB PadOTHI, 1aTa IPOBEICHHOTO
UCCJICIOBAHMUS.

5. BbIBOJIBI

Kputepuu ouenuBanus pedepara:

- O1eHKa «OTJIMYHOY» BBICTABIISIETCS B TOM Cllydae, eciii B pedepare MOJHOCThIO PaCKPhITa
TeMa, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSHHUE BOIPOCA, MaTepuasl H3JI0KEH JIOTMYHO,
[OCJIEI0BATENbHO, IMPUBEACHO He MeHee 10 nuTepaTypHbIX HCTOYHHKOB (Cpeau KOTOPBIX
npeobiiajaer JuTepaTypa 3a mocieaHue S5 7er), pedepar odopmiIeH B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBAHMSIMHU, TPEIABSIBIIEMBIMH K TAKOTO POJia paboTam.

- O1eHKa «XOpOIIIOY - TeMa PaCKphITa, IPUBEIEHO JOCTATOYHOE KOJMYECTBO MaTepuana, HO
IpH 3TOM MaTepHall B HEAOCTATOYHOW CTENEHW IPOAHAIU3MPOBAH aBTOPOM, OQOpMIICHHE
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

- OneHKa «yIOBJICTBOPUTEIIBHO» - TEMa PACKPBITA TIOBEPXHOCTHO, MaTepUal IPUBEICH KaK
npocTtas KoHcTaTanusi (GakToB, HE NMPOAHAIU3HPOBAH, B OGOPMIICHHH HMEIOTCS TEXHUYECKUE
HEJIOCTaTKH, CIIUCOK JIUTEPATYPHI COJIEPIKUT MEHEE 5 UCTOYHHKOB.

- OleHKa «HEYAOBIETBOPUTEIBHO» - TeMa HE PAcCKphITa, CKYAHBIH 00BEM MpPHUBEICHHBIX
MaTepHayioB.

Yemuwiii 0oknao — 3to coobuienne B Tedenue 10-15 MuH, B KOTOPOM CTYACHT B JAKOHHUYHOM
dbopMe TOIDKEH M3II0KHUTh MaTepHall TI0 COOTBETCTBYIOIIEH TeMe, MPUACPKUBASICH CIICIYIOIIETO
IJIaHa: BBEJCHHE, OCHOBHAs 4YacTh, 3aKiroueHue. JlOKIaa compoBOXKIAeTcs Mpe3eHTallueH,
OTpakarolleld OCHOBHBIC IOJOXEHHS 10 COOTBETCTBYIONICH TeMe, BKIIFOYAIONICH HarjIsaHbIC
MaTepuaibl (cxeMbl, TabIuIbl, GoTo U T.1.). [To OKOHUaHWU TOKIaAa CTYIEHTY 3a/1al0T BOIIPOCHI,
KaK TperojaBaTellb, Tak M CTYJICHTHI, Ha KOTOpPbIE JOKJIATYUK JOJDKCH JaTh MCUSPITHIBAOIINE
OTBETHI.

Kputepun onieHHBaHHS YCTHOTO JOKJIAJa:

- OueHka «OTIMYHO». B J0OKIane MOTHOCTBIO pacKpbiTa TeMa, MpPOoaHAIU3HPOBAHO
COBPEMEHHOE COCTOSTHME BOMPOCA; CTYACHT CBOOOJHO BIAJEET MaTepUalioM, M3jaraeT ero
JIOTUYHO, TOCJIEI0BATENBHO, JAKOHUYHO, COOJTI0asi OCHOBHBIE MpaBuila KyJabTyphl peun. Jlokman
COTIPOBOXIACTCS MPE3EHTalue, KOTopas OTpakaeT OCHOBHBIC TIOJIOKEHHUS  JIOKJaja,
Mpe3eHTAIMs COCTaBIIeHA TPAMOTHO € COOJIO/ICHHEM OOIIMX TpeOOBaHMA, MPaBUI MIPUPTOBOTO
oopMIICHHS, TOJa4M TpapUIeCKOro MaTepHaja, MMEIOTCS CCHUIKM Ha IMPUBEIACHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJUTCS CIIUCOK MCIOIB30BaHHOU nuTeparyphl. [Ipu oOcyxnennn
JOKJTaJia CTYJICHT JaeT HCUEPITBIBAIOIINE, apTYMEHTHPOBAHHBIC, KOPPEKTHBIC OTBETHI HAa BOITPOCHI.

- Onenka «xoporioy». Tema packpbiTa, TPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepuaia, HO
IIPH OTOM MaTepHajl B HEJOCTATOYHOW CTENEHU MPOAHATU3NPOBaH aBTOpoM. [Ipe3eHTarus He B
MOJTHOW CTETIEHH COOTBETCTBYET OOImIMM TpeOoBaHusM. OTBETHI CTYACHTAa HE Ha BCE BOMPOCHI
SIBIITFOTCS HCYCPITBIBAIOIIMME W apTYMEHTHPOBAHHBIMHU.

- OneHka «yqOBIETBOPHUTEIBHO». Tema pacKkpbiTa HE IOJHO, MaTepual MPHUBEACH Kak
mpocTas KOHCTaTamusi (pakToOB, HE MPOAHATM3HPOBAH, CTYACHT IOKAa3bIBA€T IMOBEPXHOCTHBIC



3HaHUS. [Ipe3eHTanysi YaCTUYHO COOTBETCTBYET YCTaHOBJIEHHBIM TpeboBanusM. [Ipu
00CYX/IEeHUH JOKJa/Ja CTYIEHT He BCerJa JaeT IpaBUIbHBIC, MCUEPIIBIBAIOIINE OTBETHI Ha
3aJ]JaBa€Mbl€ BOIIPOCHI.

- OneHka «HEYIOBIECTBOPUTENbHO». Tema JOKiIaza HE pacKphiTa, CKYAHBIH 00BeM
MPUBEICHHBIX MaTEpUaJIoB; Mpe3eHTanus oTcyTcTByeT. [Ipu oOCyKaeHn A0KIaaa CTYACHT He
JTa€T OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/1aHHBIM BOIIPOCAM.

Coomnouwenus, Komopbvle He0OX00UMO YUUMbIBAMb NPU 8bINOIHEHUU PACYEMHbIX 3a0aY

Tema 3. MeToabl HENOCPEICTBEHHOTO HAOIIIO ACHUS

3HaueHue anepTypsl: A=n-sin %A

Yucnosas areprypa: A = Nn-sin a

250

YBenuueHue okysspa: ﬁok = Y

OK

~ 250 A250 500- A,
OO1ee yBenn4eHHEe MUKPOCKOTIA: A] = £ = £ PR D’ wm I M= 1805 'ﬁox
M o

ia e

Tema 4. Xpomarorpadus

OtHoOcHUTeNNbHAS CKOPOCTD TIEPEeMEIIeHHsT KOMIIOHEHTOB B TOHKOM ciioe (Rf): R, = _II_

V.-V,
vV

S

Koaddpuument pacupenenenus: K, =

Buyrpennuii 06beM pactBoputens: Vs = a‘W, a — Bec cyxoro Hocutens, W — o0bemM BOjibI,
HOTJIOIEHHOM eTMHUIIENH MacChl I'elist
OO6umit 06vem HenoaBkHOM (asbr: Vi = Vo + Vs + Vi, Vim — 00beM MaTpHIIbI TeIs.

Tema 5. Dnekrpodopes

Dnekrpodopernyeckas MOABMKHOCTD: 1 =——U mm py= v._Q
67mr E f

Tema 6. CIEKTpOCKOINYESCKUE METOIBI

I
0
Onruueckas miotHocts: D =1g T

3axon Byrepa—JlamGepra—bopa: | =1, -e %" wm Ig(ll—o) =¢-C-I

Tema 7. Heurpudyruposanie

@’ M —vp,0°r 3 o’rm(1-vp,) _Va)zr(p—po)

CKOpOCTh OCaKIEHUS YaCTUIIBL: V = . . wim V :
Koa¢pdpuunent cexumenranu: S =—-—

w'r

Tewma 8. [Ipoune hU3HKO-XMMHUYECKHE METOJIbI aHATH3a
o RT
[Torennman snextpoja (ypaBaenue Heprucra): E=E" +— -Ina.
v 0 RT a'ox
[ToTeHIMan OKUCIUTEIbHO-BOCCTAaHOBUTENIbHOM Napsl: E=E" + P -In
n a

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

4.5. IlpumepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB): HE MPEAYCMOTPEHBI Y4eOHBIM



IIJIAaHOM.

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) nmepe4veHb JUTEPATypPbl

1. AmnamutHueckas XuMusl U GU3NKO-XUMHUYECKHE METO bl aHam3a [ Tekct] : yuel. s
CTYA. BYy30B, 00y4. [0 XMUM.-TE€XHOJIOT. Hamp. U cuetl. : B 2 T. / pen. 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 5k3.)

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

3. Ocrepman JI.A. MccnenoBanue OMOTOTHYECKUX MAKPOMOJICKYIT
AIIEKTPO(OKYCUPOBAHHEM, HMMYHORJIEKTPO(POPE30M U PATHMOU30TOIHBIMA METOAaMHU /
JLA. Octepman. - M.: Hayka, 1983. - 304 c. (4 7k3.)

4. Ocrtepman JI.A. MeTtonb! uicclieIoBaHUs OCITKOB U HYKIIEHHOBBIX KUCIIOT: DJIeKTpodopes
u ynbrpaneHTpudyrupoanne / JILA. Octepman. - M.: Hayka, 1981. - 288 c. (8 7k3.)

0) CIIUCOK aBTOPCKUX METOAUYECKHX Pa3padoToK:

1. buodusuka. Yue6Ho-MeToqu4yeckoe nocobue /A.A. IlpucraBka, I.B. lOpuHoBa,
3.A.Eppemenko, B.JI. Muxainenko, B.Il.CanoBapoBa; [nog o6buipen. B.IL
CanoBapoBoit]. - MHWpkytck: HsgatenbctBo HWIY, 2021. - 1 3/IeKTPOHHBIN
nuck. ISBN 978-5-9624-1982-4

2. OU3MKO-XMMUYECKHE METOAbl B OWMOJOTHMM U JKOJIOTHUU: TEOPETHYECKHE W
SKCIIEPUMEHTAJIbHBIE OCHOBBL. YueOHO-MeTonuyeckoe nocoodue / B.JI. MuxaiineHko ,
A.A. IlpucraBka, I'.A. Terepuna, JI.B. Akcénos-I'pudanos, I'.B. Opwunona, B.II.
CanoBapoBa; — Upkyrck: M3mparensctBo UT'Y, 2022. — 191 c. ISBN 978-5-9624-2125-4

Kpowme 3Toro, cTyieHTaM peKOMEeHyeTcsl U3y4yeHNe NePUOANUECKUX HayYHbIX U3/IaHUN:
«buonornyeckne memOpanbl», «buoxumus», «buodusuka», «buorexHonorus», «Bompocs
OMoJOru4ecKor, MeTUUMHCKOM u QapmaneBtuueckoi xumuny», «M3Bectuss PAH. Cepus
O6uonornyeckas », «Mukpooduonorusy, «MonekynspHas ouonorusy, «[IpukinagHas OMOXUMUS U
MUKpPOOHOJIOTHSD.

B) porpaMMHOE o0ecIieyeHue

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 - Cranmapthbiid 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 IrOC s yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.



r) 0a3bl JaHHBIX, UHHOPMAIIMOHHO-CIIPABOYHBIC U TIOUCKOBBIC CHCTEMbI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WutepHer BEPCHS
MEXIYHAPOJIHOTO XypHAJIa 110 OMOXMUMHHM M OMOXMMHUYECKUM aCIeKTaM MOJIEKYIISIPHOM
Ouosiornu, OMOOPTraHUYEMCKON XUMHUH, MUKPOOHOJIOTUU, UMMYHOJIOTHH, (DU3UOJIOTUH U
oromenuIMHCKKX ucccnenoanuii. Crateu B pdf-opmare.

2. http://tusearch.blogspot.com - Ilomck 5JIEKTPOHHBIX KHHUI, ITYOJHKAIMi, 3aKOHOB,
['OCToB Ha caiiTax HayYHBIX JIEKTPOHHBIX OMOIHOTEK. B oMCKOBUKE OTOOpAHBI JTy4IINe
O61bOIMoTeKH, B OOJIBIIMHCTBE KOTOPHIX MOKHO CKauaTh MaTepHalibl B TOJHOM 00beMe 0e3
peructpanuu. B CcnHCOK BKIIOYEHB OWOIMOTEKM WHOCTPAHHBIX YHUBEPCHTETOB U
HAYYHBIX OpTaHU3aIUi.

3. http://elibrary.ru/defaultx.asp - Hayunas osnekTpoHHass OHONMOTEKA, KPYIHEHIIUIA
poccuiickuii HHOOPMAIIMOHHBIA TIOPTal B 00JaCTH HAYKH, TEXHOJIOTUH, MEIWIIMHBI H
o0Opa3oBaHmus, coJepKaIuii pedeparsl U MOJIHBIC TEKCTHI OoJiee 12 MITH HAyYHBIX CTaTeH
U yOJIuKaIuii.

4. http://6years.net/index.php - mopTa OecIuIaTHON MEIUIIMHCKON HH(OPMAIIMH, COACPIKUT
00JIbIIOE KOJIWYECTBO KHUT, YYEOHBIX MOCOOMI OMOXUMHUYECKOW U OHOoPU3NYECKOM
HAIPaBJICHHOCTH.

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

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

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

8. http://www.protocol-online.org/ - CalT comepKUT XOpOIIO CTPYKTYPHUPOBAHHYIO
KOJUICKIIMIO CCHUIOK Ha MPOTOKOJIBI METOJOB (B OCHOBHOM, PaslIMYHBIX Jaboparopuil).
Hmeetcs Tematuyeckuit Gopym.

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

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

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

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

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECINHEUEHUE JUCIHUIIJINHBI
6.1. YueOHo-1200paTOopHOE 060py10BaHUE:

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHHEe AUCIUIUINHBI «DU3UKO-XUMHUECKHE METOIBI
UCCIIeIOBaHMI» 0a3upyeTcs Ha CIeyIOIUX pecypcax:

- Aynuropusi i NPOBEJCHUS 3aHATUN JEKIUOHHOTO TUMA. Aynutopusi o00pyaoBaHa:
cneyuanusuposantou (yueObHoil) mebenvio Ha 66 MOCAIOUHBIX MECT; 000PYAOBaHA MEXHUYECKUMU
cpedcmeamu 00OyyeHus, CIyXallMMU JJi1 TpeacTaBieHus] ydueOHoM uH@opmanuu OoJbIION
ayJUTOPUHU MO TUCHMIUIMHE «DHU3MKO-XMMHUYECKHE METOABI MCCIeNoBaHU»: npoekTop Epson
EB-X03, skpan Digis; yuebHo-nHacnsaouvimu nocobusimu, OOECTEYHBAIOIMIUMH TEMATHUYECKUE
WITIOCTPAIMU 110 AUCHUIITHHE «DU3UKO-XMMHYECKHE METO/Ibl UCCIIEJOBAHUI»: MPE3EHTALUHU B
KOJIMYECTBE S5 MIT.

- AynuTopus Ui IPOBEACHUS 3aHATHI J1a00paTOPHOTO TUMA. AyIUTOPHs 000pyI0BaHa:
cneyuanuzuposanroti (yaeOHoM) mebenvio Ha 12 IOCaIOYHBIX MECT; 000PYI0BaHA MEXHUYeCKUMU
cpedocmeamu odyuenus: IlpoektopEpson EB-X03, Dkpan ScreenMedia, locka aymutopHas
MmenoBas, MarautHas, Jlabopatopuss opran xumum - llkad BeITsDKHON AD-221"- 2 miT.,
Xumunueckuit mkag (cremtax) -1 mr., JlaBopaTopHblil CTON C BBIKATHBIMU TymMOaMu — 5 IIT.,
XonmonunbHUK «MHHCK» - 2mT., Amnmapar Ijis BepTUKaJbHOro 3jekrpodopesa — 1 1mr.,
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Bakyymnsiit ucriaputens PBO-64 — 1 mt., Bonemerp BY-15 — 1 mir., Jesunterpatop ¥Y/1-20 — 1
mt., V3Mepurens MOHHBIX COMPOTUBICHWN (MMmnenanca) - 1 mr., VICTOYHMK NMHUTaHUS AJis
anextpodopesa "Dnbd" — 1 mT., Ocrmmtorpad yausepe ayxiydeBoit C-55 — 1 mt., TepmocTat
TC-80 — 1 wr., Lentpudyra K-24 — 1 mr., Hentpudyra MIIB-310 — 1 1T., Becbl aHaIUTUYECKHE
HR-200 — 1 mr., Becsr nabopatopusie OHAUS — 2 mr., pedpakromerp UPD 454b2M — 1 mir.,
pedppakromerp YPII — 1 mrT., ¢orosnexkrpokanopumerp KF 77 — lmT., uertpudyra
nabopatopnas OIIK-8 — 1 mr., nenrpudyra nabop-s1, mMemunuH-1, HactoiapHas I[JIH 16 ¢
MUKPOTIPOIIeC-HOM cucTeMoi ympasi — 1 mT., ciekrpodoromerp CD-2000, pepmentep Minifors
Speco Oakrepuanbhblii — lmT., Tepmoctar WB4MS Boasblli /c mepememuBanuem/ - 1 1miT.,
tepmoctatr TC-1/80 CIIY — 1 mT., ciayXamuMmu Ajs MpencTaBieHus] yaeOHOH uHbopMaruu
0O0JBIION ayAUTOPHH 1O AUCHUIUIHNHE «DU3NKO-XUMUYECKUE METOAbI UCCIIEJOBAHUIT.

- KommbroTepHblii kinace (ydeOHas ayauTopusi) IJis TPYINIOBBIX W WHAWBHIYATBHBIX
KOHCYJIbTAIlMM, TEKYyIIEro KOHTPOJS M NPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
CaMOCTOSITENILHOM paboThI. AyTuTopust 000pyA0BaHa: ClICUATN3UPOBAHHON (Y4eOHOI ) MEOEITBbIO
Ha 20 mocaZioyHbIX MECT, JOCKOH MeJI0BOii; 000pyJ0BaHa TEXHUUYECKUMHU CPEICTBAMU O0yUEHUS:
Cucremnsliii 610k PentiumG850, Mounutop BenQ G252HDA-1 wT.; Cuctemusiii 6:1okAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 610k PentiumD 3.0GHz, MonuTop
Samsung 740N — 3 mr.; Mono6mok IRU T2105P — 2 mrt.; Cucremssrii 610k Pentium G3250,
Mounutop BenQG955 — 1 wt.; Cuctemusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
mit.; CucreMusiil 610k Pentium G3250, Mourutop Samsung T200 HD — 1 mt.; CuctemMHbIN 010K
Pentium G3250, MounuTop Samsung T190N — 1 wt.; Cucremnsiii 6ok Pentium G3250, Monutop
Samsung 740N — 1 mrt.; ITpoextop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHUYEeHHBIM
noctynoM K cetu HMHTepHeT u oOecnedyeHHeM JOCTyNa B AJIEKTPOHHYI0 HH(OpPMAalMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aIIH.

- Ilomemenuss [ias XpaHeHHs] W NPOQPHIAKTUYECKOTO OOCIYXHBaHUS Yy4eOHOTO
obopymoBanus. Ayauropusi 000pyIOBaHa: CICIUATM3UPOBAHHON MeEOENbl0 Ha 8 TI0CaTOYHBIX
MecT; BermsokHoOM mkad — lmr., Jlamuaapubeiii mkad — 2 mr., Tepmocrar TC-80 — 2 miT.,
JlaGopaTopHBIi CTON MEeTATUYeCKUi — 3 mT., JITabopaTopHBIA CTOJ C PE3MHOBOH MOBEPXHOCTHIO
— 2 wrt., XoNOOWIbHUK «ATHaHT» — 1mT.MUKpPOCKONI MOHOKYIAPHBIA — § mT, MHuKpOCKON
"buonam"-1 wr., Crepunuzatop mnaposor BK-75 IIT "T3MOWU" - lwr., Ilunerka
aBromaruueckas Jleanumer 0,5-10 m"-1 mr., [Munerka-go3arop"-1 mt., Mukpockon Levenhuk
D870T tpunokymnsap"-1 mr., [Ipoektop Oepxen'-1 m., [Ipoextop View Sonic"-1 mt., [Ipoektop
View Sonic"-1 mwr., Hoyroyk Lenovo"-2 wur., [Ipunrep Brother -1 mrr., [Tpunrep Canon -1 .,
[Tpoektop OBepxen'-1 mir.

Jlabopamopus ouoxumuu u 6UOMexXHOI02UU

Xpomarorpad *KHUAKOCTHBIN MUKPOKOJIOHOUHBIN "Munuxpom-6"; Hanoporomerp Pearl -
lmt; ®depmentep Minifors Speco OakTepuanbHBIN-1IIT;, CcayXamMMA A TPEICTaBICHUS
y4eOHOI nH(popMaIK N0 AUCHUTUINHE « DU3UKO-XMMUYECKHE METO/IbI HCCIIEIOBAHUI

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Tpu peanuzanuy pazaMyHBIX BUAOB y4eOHOM pabOTHl JUCLHUIUIMHBI UCIOIB3YIOTCSA Kak
CTaHJApTHBIE METOABI OOyUYeHHs, TaK M WHTEPAKTHBHBIC (OPMBI MPOBEACHUS 3aHATHH, IOJIS
KOTOPBIX COCTaBisieT He MeHee 25 % ayauTOpHBIX 3aHATHHA. [0y JEeKIMOHHBIX 3aHATUH 1O
TMICIIATUTHHE cOCTaBIsieT 48 % oT ayAuTOpHON HATrPy3KH.

Cmanoapmuvie MemoObl 00yHeHUsL:

e llHdopmarmoHHas JEKIUI

e JlabGopaTopHble 3aHATHS, NMpeJHA3HAUYCHHBIE JUISI MPAKTHUYECKOTO OCBOEHUS CTYAEHTaMHU
Haubosee BOCTpeOOBaHHBIX B OMOJIOTUN (DU3UKO-XUMHUYECKHUX METOOB;

e CamocTosiTenbHas padoTa CTyCHTOB;

e KoHcynpTanum npenoaBarerns;

e [loAroroBKa OTBETOB Ha KOHTPOJIbHBIC BOTIPOCHI U PEIIEHUE PACUETHBIX 33/1ay;
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Obyuenus ¢ npumeHeHuemM UHMEPAKMUBHBIX PopM 00pA308aMENbHBIX MEXHOIO2UL:
Keiic-MeTos; — OOydeHHE B KOHTEKCTE MOJCIUPYEMON CHTYyallld, BOCIPOU3BOISIICH
pealibHbIe YCIIOBUS HAYYHOH J1eATeNbHOCTH (pa300p KOHKPETHBIX CUTYaLlUi);
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE ~ 00pa30BaTe/IbHbIE TEXHOJOTUM —  JICKIIHS-
BU3yalIU3alysl, MPEICTABICHHE PE3YyJIbTaTOB JEATEIBHOCTH (pedepaToB M OTYETOB IO
1ab0paToOpHBIM paboTaM) C UCIOJIb30BAHUEM CIEIHATM3UPOBAHHBIX POTPAMMHBIX CPEJI.

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

Tecmosvie 3a0anus 0151 BXOOHO20 KOHMPOJIS

AMHUHOKHCIIOTBl B BOJHOM DAacTBOpe NpH 3HaueHusX pH, OMu3kux K HEUTpaJIbHbIM,
coJiepKar: a) MOHU3UPOBAHHYIO aMUHOTPYIIY; 0) MPOTOHMPOBAHHYIO KapOOKCHIIbHYIO
rpymniy; B) NPOTOHUPOBAHHYI0 AMHUHOIPYMIY; I') HOHHU3MPOBAHHYIO KapOOKCHIIBHYIO
rpyniry

[lentuanast cBsA3b, oOpa3ylolias MNEPBUYHYIO CTPYKTYpy O€JIKOB sBJseTcsA: a)
KOBaJIEHTHOM; 0) HOHHOI1; B) BOJOPOHOM; I) BaH-nep-BaanscoBoit

Kakue cBs13u 06pasyrot [1-ciupalib BO BTOpUUHOH cTpyKType Oenka? a) Bannep-Baanbca;
0) ruapodoOHbIe; B) MENTUIHBIE; T') BOAOPOIHbIC

Kakue ¢aktopsl MOryT BbI3bIBaTb HEOOpaTUMYIO JeHaTypauuioo Oenka?  a)
B3aMMOJIEICTBHE C IUTaHI0M; 0) OTpaHUYEHHBIN IPOTEOIN3; B) JEHCTBUE COJIEH TSKEIIBIX
METAaJUIOB I') U3MEHEHHEe KOHpopMaLuu OEIKOB 3a CUET XUMUYECKON MOIUBUKALIIH

W3 nyprHOBBIX OCHOBaHHM B HYKJIEMHOBBIX KHUCJIOTaX OOHAPYKEHBI: a) aJieHUH; 0) TuMuH;
B) ypallui; T') IUTO3UH

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

Kaxkoit 3yieMeHT MMEeT TOJBKO OTPUIIATEIIBHYIO CTEICHb OKUCICHHS? a) KUCIopond; O)
HEOH; B) yIJIEpOJ; I') JUTHH; 1) GTOp

[Tpu HarpeBaHUU CKOPOCTh XMMHUYECKOW PEaKIMU: a) YMEHbIIaeTcs; 0) He MEHSETCS; B)
CHavaJla BO3pacTaeT, IOTOM MaJaeT; I') BO3pacTaeT

PaBHOBecue peakiuu cMemaercs B CTOPOHY 00pa3oBaHUS MPOIYKTOB pEaKLMM MpU: a)
YBEJIMYEHUU KOHIEHTPAllUd MCXOJHBIX BEIIECTB; O) YMEHbLICHMHM KOHILIEHTPAIUH
MCXOJIHBIX BEIIECTB; B) YBEIMYCHUN KOHIEHPAIIMH MPOIYKTOB PEAKIINH; T) HEU3MEHHBIX
KOHIIEHTPALUAX BCEX BEIIECTB

YHuBepcasibHas ra3oBasi IOCTOSIHHAs — 3TO paboTa, KOTOPYIO COBEPIIHUT MPH YBETUUECHUH
Temnepatyps! Ha 1K B m306apHoM mpomnecce: a) 1 kr rasa; 6) 1 kmomb rasa; B) 1 M° rasa;
r) | autp raza.

Bri0epute Haubosiee mpaBUIbHOE OMpeneTeHne: mokaszarenb pH - 3T0: a) KoHIIEHTpalus
IPOTOHOB B PacTBOpE; 0) KOHIEHTPALUs THAPOKCUI-aHUOHOB B PACTBOpPE; B) Jorapudm
KOHIEHTPALlUU [IPOTOHOB B pacTBOpE; I') 0OpaTHBIN JIorapu(m KOHLUEHTPALMU TPOTOHOB
B PacTBOpE

K nyxneozunmonodocdaram otnocures: a) ATP; 6) AMP; 8) TMP; r) CTP

[To mpaBuny Bant- I'odda ckopocTh XuMUUecKoi peakuuu yBeanuuBaercs B 2-4 pasa
IpU: a) HATMYUH KaTaln3aTopa; 0) MOBBIIEHUN TEMIIEPATypPbl; B) OBBIIICHUN JaBICHHUS;
I') IOHWXEHUE TEMIIEPaTyphl

MaccoBas 10151 BOJIOpPOJia MEHBIIIE BCEro B BemiecTBe, ¢opmyiia koroporo: a) CHs; 0)
H>COg; B) CoH2; 1) CoHe

B 0,5 monbs cunukara Hatpus NaxSiOsz macca Hatpust paBHa: a) 23 1; 0) 46 T; B) 4,6 T, T)
6lr
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KonudecTBO (MOJIb) KATHOHOB M @HUOHOB, OOPA3yIOIIMXCSI MPY TOJIHON JAMCCOIManuu 1
Motk (hocdaTa HaTpHsl, COOTBETCTBEHHO paBHOo: a) 1 3;0) lu4;B)4ul;r) lul
Macce runpoxcuaa amomuaus (111) paBHoit 19,5 r, COOTBETCTBYET KOJIMUECTBO BEIICCTRA!
a) 0,5 momw; 6) 0,1 monw; B) 0,25 monsk; T) 0,3 MOTB

Ecnu 3a egunauiy u3MepeHust OTHOCUTENBHBIX aTOMHBIX Macc NpuHATH 1/16 Maccel aToma
KHCIIOpOJIa, TO Macca | MOJIb BEmIeCTBA: a) HE U3MEHHUTCS; 0) yBenU4HTCS B 2 pasa; B)
YMEHbILUTCS B 2 pas3a

Ha ocHoBannu XxuMu4eckoit (hopMysbl MOKHO OTIPENIEIIUTE: a) MACCOBBIE JI0JIH 3JIEMEHTOB
B CcOeIuHEHUHU; O) MOJSIPHYH MacCy BEIIECTBA; B) MACCOBYIO JIOJIFO PAacTBOpa; T)
M30TOIHBIN COCTaB BEIlECTBA

[Ipu onuHakoBO#l Temmeparype M JaBieHUHd | J1 ra3zooOpazHoro kuciopoaa u 1 1
ra3o00pa3HoOro BOJIOPO/a UMEIOT paBHBIE: @) YMCIIO MOJIEKYIT; 0) Macchl; B) INIOTHOCTH
Monekyna — 3T0: a) yacTula aToma; 0) YyacTHIla, CYIIECTBYIOLIAasl B TBEPJOM COCTOSIHHH;
B) HauWMEHbIAsg YacTHI]a BEIIECTBA, COXPAHSIONIAs €ro CBOMCTBa; T) YaCTHUIIA,
coJieprKaniasi HOHbI

HanpapjieHue OKHCIMTEIbHO-BOCCTAHOBHTENbHOH peakumum: Fe3* + I — Fe?* + I,
TpoTekaromeil pu cTaHaapTHEIX yenosusax: E% 12 7/ 17 =+0.536B; Fe*'/Fe** = +0.771B;
a) BmpaBo; 0) BJIEBO; B) pEaKkiUs PAaBHOBECHA; I') 3TUX JAHHBIX HEIOCTATOYHO JUIS
oTpezieNieHus] HalpaBIeHHUS peaKluu

MarauTHOe KBaHTOBOE YHCIIO M XapaKTePU3yeT: a) paarnyc OpOUTHI JIIEKTPOHA; 0) HAKIIOH
OpOUTHI B IPOCTPAHCTBE; B) PHEPTHIO JIEKTPOHA; T) 3apsij spa

['maBHOE KkBanTOBOE UKo N (110 bopy) xapakTepusyert: a) GopMy IEKTPOHHOTO 00JIaKa;
0) paccTosiHUE TEKTPOHA OT SPa; B) SHEPTHIO JIEKTPOHA; T) 3aps siapa

OpGutansHoe kBaHTOBOoe umcio | (mo Bopy) xapakrepusyer: a) pasmep opOuTHI, 0)
SHEPTUI0 AJIEKTPOHA; B) (OPMY SJIEKTPOHHOTO 00JaKka ; T) DJIEKTPOOTPUILIATEIHHOCTh
aToMa

[TpaBuna, cobmromaromniviecs MpU 3alOJHEHHHM SJEKTPOHAMH aTOMHBIX OpOuTaneil: a)
npunuun Ilaynu; 6) npaBuno XyHAa; B) IPUHLMI HAaUMEHbBIIEH SHEPrUM; I') MpaBuia
KiieukoBckoro

MakcuMaapHOE YHCIIO SJICKTPOHOB Ha ypoBHE ¢ N = 3 paBHO: a) 3; 0) 4; B) 32; 1) 18; 1) 8
BemectBa, B KOTOpBIX BCe CBA3M KoBayieHTHBIE mossipHble: a) H202; 6) NH4NO3; B) NHs;
r) H20

Haumenee npouHasi XuMHUECKas CBS3b: a) MeTaJUIMUecKas; 0) MOHHAs; B) BOJOPOIHAS; T)
KOBaJICHTHAsI

EfMHUIBI U3MEPEHHsT CKOPOCTH XUMMUYECKOH PeakIuu: a) Mojib 1 'ct; 6) a1-Mons 1 B)
c-Monb L 1) mome - mivma?

[TpaBuiio (MpUHIIKIT), JIeXKAIee B OCHOBE OMpEIeNICHUs BIUSHUS Pa3INYHbIX ()aKTOPOB Ha
XUMUYECKoe paBHOBecue: a) mpunmmn I[laynu; 6) mpaBuno Xynpaa; B) mpuHiun Jle-
Hlatense; r) mpasuio Baut-T'odda

Braxxnast makmycoBasi Oymakka KpacHeeT B mpoOupkax ¢ BemecrBamu: a) NHs; 6) HCI; B)
SO2; 1) CO

Bripaxenue “PactBop ¢ maccoBoit noneit 3% o3Havaet: 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 omnoii cxisiake Hamucano “15% HCI”, a wa apyroit — “wnci=0.15”. TlpaBuibHOE
YTBEp)KJEHHE: a) KOHIIEHTpalus pacTBopa B nepBoii ckisHke B 100 pa3 Oosnblie, yeM BO
BTOPOI; 0) KOHIIEHTpAITUs pacTBOpa BO BTOPOH CKIITHKE B 10 pa3 MeHbIIIe, 4eM B TIEPBOI;
B) KOHIICHTPAIIH PACTBOPOB B 00EHX CKIISTHKAX OJMHAKOBBI

BonHbIe pacTBOPHI AIEKTPOTUTOB MPOBOIST IEKTPUIECKHI TOK 32 CYET: a) KATHOHOB H
AIIEKTPOHOB; 0) AaHMOHOB U JIEKTPOHOB; B) TOJIBKO JIEKTPOHOB; I') KATHOHOB M aHUOHOB
BemiecTBa, KOTOpBIE TIPU JMCCOIMAIIMN B BOJIE B KAUeCTBE KATHOHOB 00Pa3yIOT TOJIBKO
MOHBI BOJOPOJa, HA3BIBAIOTCS: a) IIeNo4aMu; O) KUCIBIMU COJIIMU; B) KHUCIOTaMH; T)
aM(pOTEPHBIMH THAPOKCUTAMH
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DNEeKTPOIN3 — ATO: a) OKUCIUTEIbHO—BOCCTAHOBUTEIIBHBIC TPOLIECCHI, TPOUCXOISIINE B
pacTBOpax M pacriiaBax 3JIEKTPOIUTOB BO BpeMs MIPOXOKIACHUS dJEKTPHUECKOTO TOKa; 0)
OKHCITUTEIILHO-BOCCTAHOBUTEIILHBIC PEAKIIUH, TPOXOISIIIE B PACTBOPAX MEXKITYy HOHAMU;
B) pEaKIH MOJICKYJI pACTBOPEHHBIX BEIIECTB C MOJICKYJIaMH BOJIBI.

DJIEKTPOIU3 JUCTUILTUPOBAHHONW BOJIBI IPOBOIUTH: a) MOXHO, T.K. BOJa TUCCOIUUPYET C
ob6pazoBanneM noHoB H* 1 OH"; 6) MOkHO, eciii JOOABHUTH IEKTPOIIUT, YBEIMIHBAIOIIUI
AJIEKTPOIIPOBOTHOCTh pacTtBopa; B) HENb3s, T.K. MOJICKYJbI BOJIBI Ha HOHBI HE
JVCCOLIMUPYIOT.

Ha katonme OOBIYHO MPOTEKAIOT MPOLECCHI: a) OKHCICHHUs; O) BOCCTAHOBJICHHS; B)
JMICCOIMALINY JICKTPOJIUTOB HA UOHBHI.

Bydepubim cBoiictBoM obaamaet cmech: a) (CHzCOO)2Pb 1 CH3COOH; 6) NHsNO3 u

NHsOH; B) NH4sNO3 u HNOg3; r) Cu(OH)2 u CuCl;

OneHouyHble  CpeACTBA  TEKYHIEr0  KOHTPOJs (OPMHUPYIOTCS B COOTBETCTBUU C

ITonoxenuem o 63J'IJ'IBHO-pCI>iTHHFOBOfI CUCTEME YHUBCPCUTETA. Haznauenue OLOCHOYHBIX CPCACTB

- BBIIBUTH chopmupoBanHocTh komneTeHuu OITK-2, OITK-3.
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Temvl pechepamos
DU3UKO-XNUMHUYECKHE METO/IbI UCCIIEIOBAHUS B MOHUTOPUHIE€ OKPYKAIOIIEH CPEbL.
MeTobl U3ydeHus )KUBBIX KIETOK (pacTeHHi, )KUBOTHBIX, MUKPOOPTaHU3MOB).
W3yueHre TOHKOH CTPYKTYpBhI MaKpOMOJIEKYJI: MIPOILIOE, HACTOsIIee U Oy yIiee.
CoBpeMeHHbIE MUKPOCKOIIBI: HOBBIE BO3MOKHOCTH.
OKOJIOTUYECKUII MOHUTOPUHI U METOJOJIOTUSl Hay4YHBIX MCCIEI0BAaHUN — MpOOJIeMbl U
IIEPCIIEKTHUBBI.
OnexTpodopes: UCTOPHSI OTKPHITHS U COBPEMEHHBIE BO3MOKHOCTH.
VMcnonb30BaHue IByMEPHOIO renb-3ieKTpodopesa Ais pa3aeneHus OenKoB.
JIOCTOMHCTBAa M HEJOCTATKHA METOJA Tellb-dIIeKTpodopesa i U3ydeHUsT HYKICHHOBBIX
KHCJIOT.
JleHaTypupyomuii renb-31eKTpodopes: HCIoNb30BaHue IS pa3leiieHUsT HYKICHHOBBIX
KHCJIOT.
Jlenatypupyromuii refb-31eKTpodopes: NCIOIb30BaHuE s pa3ieaeHus OEIKOB.
OU3UKO-XUMUYECKHE METOIbI U (PyHIaMEHTaJIbHbIE OTKPBITUS B 007aCTH MOJIEKYIISIpHON
OMOJIOTUM: B3aMMHOE Pa3BUTHE U TBOPUECKASI MBICIIb.
Posnb (hr3MKO-XUMHUECKOTO MOAX0/1a B OTKPBITUHU MTPOLIECCOB TPAHCKPUIILIUH, TPAHCIISAIIMN
Y PEIUIMKALUN.
N3yuyenue BUPYCOB: HEBO3MOXKHOE CTAJIO0 BO3MOXKHBIM.
Bo3moxHOCTH MeTO1a CeTMMEHTAIMK B U3YYEHUH BUPYCOB U OaKTepruoQaros.
MMMyHOJIOTMYECKHE METOABI B U3y4YEHUN MaKPOMOJIEKY L.
Hcnonp30BaHne paJu0aKTUBHBIX U30TONOB B U3yYEHUH (PYHKIIMOHUPOBAHUS KIIETOK.
Hcnonb3oBaHue paguOaKTUBHBIX H30TONOB B H3YUYEHUH TPOPHUECKOH CTPYKTYpHI
OuoLeHo3a.
N3yyenue CTPyKTypbl MAaKpOMOJEKYJ C IIOMOIUBI JJIEKTPOHHOM MHUKPOCKOIUU U
CIIEKTPOCKOITNYECKUX METOJIOB: CPABHUTEIIbHBIN aHAIN3 METO/0B.
KonuuecTBeHHBIE METOBI B N3YYEHUH MAKPOMOJIEKYJI U KIIETOK.
N3yuenue CTpyKTypbl MAKPOMOJIEKYJI: HICTOPHUS Pa3BUTHS METOIUUYECKHUX MTOAXO0B.
IIpuMeHeHre NOHOCEIEKTUBHBIX DJIEKTPOAOB IS OINPEIEICHUS KOHLIEHTpAllud HOHOB B
BOJHBIX PaCTBOPAX.
MeToap! onpeeneHust MOJIEKYJIIPHBIX Macc OMOMOJIEKYJ: CPAaBHUTEIbHbIE ACTIEKTHI.
PU3NKO-XNUMHYECKHE METO/IbI HCCIIEIOBAHUS ITPOTEOMA.
KBaHTOBbIE M€XaHU3MBl BO3HHUKHOBEHHUS MOJIEKYJISIPDHBIX CIIEKTPOB IOIVIOUICHUS U
WCITYCKaHHS.
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Konmponvhvie 6onpocwl 03 mexkywe2o KOHmpoiis
Kakue npuHIMIIBI JIeKaT B OCHOBE KJIACCH(DHUKAIIMKA OPTaHUYECKUX COCTUHEHUN?
KakoBbl IpUHIUIBI KIACCUPUKALIMY AMUHOKUCIIOT?
Kakue pacTBOpuTEIN UCHIOIB3YIOT JIs1 SKCTPAKIIUN AMUHOKUCIIOT?
Kak MOKHO pa3ienuTh cMeCh aMMHOKHUCIIOT U MICHTU(DUIUpPOBaTh UX?
Kakue MeTosbl HCTIONB3YIOT JIJIs1 KOJIMYECTBEHHOT'O ONPEAEICHUSI aMUHOKUCIIOT?
Jaiite 0011yI0 XapaKTepUCTUKY TUNuAaM. KakoBbl IpUHLIMIIBI KIACCU(PHUKALIUY JTUITHI0B?
Kak MO>KHO M3BII€Ub JIUTTUABI U3 OMOJIOTHYECKIX 00pa31oB?
Kakue npuHIMIIbI 1eXKaT B OCHOBE KJIACCU(PHKALIMU YIIIEBOIOB?
Kakue MeTo/bl MCTIOIB3YIOT J1J1s1 U3BJICUEHUS YTIIEBOIOB?
JUis pa3zeneHns CMECH KaKHX YIJIEBOJOB HMCIIOJIB3YIOT OYMa)KHYIO MM TOHKOCJIOWHYIO
xpomatorpaduro?
Kakue crioco6s! kitaccudukanum 0enkoB pacTeHUi Bbl 3HaeTe? Ha Kakux NpUHIUIAX OHU
OCHOBaHbI?
Kakue cioco0s! ppakiinOHUpOBaHUs OEIKOB UCIIONB3YIOT PU UX BBIACICHUN?
Kakwue cBoiicTBa O€TKOB TIO3BOJISIOT UX (PPaKIIMOHUPOBATE?
Kakue conu 00bIYHO HCIONB3YIOT 71 ocakaeHus 6enkoB? [Touemy?
KakoBa mociie1oBaTeIbHOCTh 3TAllOB OYMCTKU OEIKOB?
Kak MOKHO OUHCTUTB O€NIKH OT HU3KOMOJIEKYJISIPHBIX COEAMHEHHNA?
[anite cpaBauTenbHyro xapakrepuctuky JJHK u PHK.
Kakue Qpu3nko-xuMudeckre MeTO bl UCIIOIb3YIOT JUISl BBIIEIEHUS HYKJIEUNHOBBIX KUCIOT?
[lepeuncnure n oXxapakTepusyuTe OCHOBHBIE dTaribl Bbiaenenus u ounctku JJHK u PHK?
[ToueMy HYKJI€MHOBBIE KUCIIOTHI U OEIIKU BBIJEIAIOT HA X0JI0AY?
Kak o4McTUTh HYKJIIEMHOBBIE KMCIOTHI OT O€JIKa U APYTUX OPraHUYECKUX COETUHEHUI?
Kak MOHO NpOKOHTPOIMPOBaTh cTeneHb yucToThl npenapatoB JHK u PHK?
Kakue metoap! ucnonb3yroT 11t konmuectBeHHoro onpeaenenus JJHK u PHK?
Kakue npubopbl M MeTOJBbl MOXXHO HCIOJIb30BaTh Ul OIpPEICIICHUS COJEpKaHUS
HEOPraHUYECKUX KaTHOHOB?
B yem npeumyiiecTBa 1 HEJOCTaTKH Pa3HbIX BUAOB CBETOBOW MUKPOCKOIIMH?
Kakue npuempl MO3BOJSIOT MUHUMHU3UPOBATH IOSIBJIEHHE apTe(pakTOB IPU CBETOBOI
MUKpOCKOINN?
B xakux cimyyasx 3¢(eKTHBHO HCIOJB30BATh JIOMUHECHEHTHYIO M ()IyOpeCLEHTHYIO
MHUKPOCKOIIHIO?
Kakue Bo3MOXHOCTH AaeT KOH(pOKaIbHAsI MUKPOCKOMHS?
Kakue npuemsl NOAr0OTOBKU 00pa3LioB /sl 3JIEKTPOHHOW MUKpOCKONUU Bam n3BecTHbI?
Kakwue criocoObpl KOHTpaCTUPOBAHUSI UCIIONIB3YIOT B AJIEKTPOHHOW MUKPOCKOTIUU?
KakoBbI BO3MOKHOCTH TPAHCMHUCCUOHHON U CKaHUPYIOIIEH 3IEKTPOHHOW MUKPOCKONINN?
Kakue MeTonpl B COYETaHMHM C MHUKPOCKONHEH MO3BOJSIOT M3y4aTh JIOKAJIU3ALUIO
BEIIIECTB, OT/IEIbHBIX peakLni, (epMEHTOB B KJIE€TKE U TKaHIX?
B uem cymHocTh METO10B XpoMarorpapuu?
Kto n3zob6pen meron xpomartorpapuu?
MoskHO 511 cienaTh BBIBOJ O NMPUPOJE BEIIECTBA HA OCHOBAHUU XPOMATOPAPUUECKUX
MAHHBIX?
B uyem mnpeumyiiectBa 3IIOEHTHOM Xpomarorpaguu mneper  (QpOHTAIbHOM U
BBITECHUTEIIBHON ?
Hate ompeneneHue CAeAyIOMMX MOHSTHI: a) BbICOTa XPOMATOrpaUIECcCKOro Muka; 0)
MIMPUHA XpPOMATOrpauyecKoro Muka; B) OOLIUil yaepKuBaeMbIi 00beM.
Uro Takoe OTHOCHUTEIbHBIH YAEpKUBAaEMbli OO0BEM U OTHOCUTEIBHOE BpeEMs
yAep>KUBaHUs?
Yro Takoe MepTBbIi 00BeM KoJIOHKK? Kakne o0beMbl OH B ce0sl BKIItOYaeT?
[Touemy B XpomaTorpauMueckyr0 KOJOHKY BBOJAT OOBIYHO Majibleé KOJMYECTBA
ONpEeIEIsIEMbIX COCTUHEHNN?
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Kak n3meputs Rf? B kakoM HHTEpBajie 3HAYCHHI MOYKET U3MEHATHCS BeanunHa Rf?

B uem npeumyiiiecTBa U HEIOCTATKH BOCXOIAIICH U HUCXOIIEH Xpomarorpadun’?

B 1uem 0coOGeHHOCTH M IPEUMYIIECTBA TOHKOCIOWHON XxpomaTorpaduu B CpaBHEHUU C
OyMaxxHOW?

Kak BBIMONHAIOT KOJMYECTBEHHBIH aHAINU3 METOJOM PaCHpeIeIUTEIbHON KUAKOCTHOM
xpomarorpaduu Ha Gymare?

Kakune mapamerpbl xpomMaTorpauueckoro MuKa HCHOJB3YIOT AJIs KOJHMYECTBEHHOTO
aHasuza?

Yro siBisieTcs Hanbosee BaKHOM MPUYMHON pa3MbIBaHUS XpoMaTorpaduueckoro nuxa?
Kakas u3 Teopuii xpomatorpaduu JaeT OCHOBY JUIsi ONTUMH3ALIMN XpoMaTorpaduyeckoro
npouecca?

Kakue BenmumHbl XapakTepusyroT 3QGEeKTUBHOCTh XpoMaTorpadudeckoit konoHku? Kak
€€ IIOBBICUTH?

Kak onienuTs 3(h(hekTHBHOCTH pa3eneHus B xpomarorpahuu?

KakoBbl o0OsiacTu mnpuMEHEHHs, JOCTOMHCTBA UM HEJOCTaTKH METOJOB Ta30BOM
xpomarorpadun?

HazoBuTe cnocoObl JETEKTUPOBAHUS BEIIECTB B Ta30BOM U KUIKOCTHON XpoMaTorpaduu.
Kakyro mHpOpMannio MOXXHO TMOJYYUTh M3 XPOMATOrpaMM IpPU HCHOJIB30BAHUU ABYX
MOCIIE0BATEIHHO COETUHEHHBIX I€TEKTOPOB?

Kakoli nerexkrop Bbl Obl BbIOpaiM IpHU aHAIU3E€ OOBEKTOB OKpPYXKAlOIIEW Cpeabl Ha
coJiep>KaHue MeCTULIUI0B?

B deM cymHOCTh METOJIOB KOJMYECTBCHHOT'O aHaIM3a: a) abCONOTHOW KaMOpOBKH; O)
BHYTpEHHEI HOpMalu3anuu (HOpPMUPOBKH); B) BHYTPEHHETO cTaHaaprTa’?

B kakux cirydasx B KOJTMYECTBEHHOM XpOMAaTOrpauyeckoM aHAIIN3e U3MEPSIOT BBICOTY
nuKa? Iiomans nuKa?

KakoBa poiss moaBrkHOMU (ha3bl B Ta30BOM U KUIKOCTHOM XpomaTtorpaduu?

[IpuBenute mnpuUMepsl HEMOABMXHBIX (a3 B aICcOPOLMOHHON BBICOKOI(P(PEKTUBHOM
KUJIKOCTHOM XpoMaTorpadum.

Yro Takoe rpaJueHTHOE SIIOUPOBAHKE B FA30BOM U )KHUJIKOCTHOU XpomaTorpaduun?

UeM oTaMyaroTCsi HOpMaJIbHO- U 00pamieHHo-(ha30BbIi Bapuant BOYKX?

KakoBbl 005acTv NMpUMEHEHUs], TOCTOMHCTBA M HEJOCTaTKU METOJOB aJICOPOLIMOHHON
xpomatorpaduu?

Ha3zoBure Hambosiee pacnpoCTpaHEHHBIE PAaCTBOPUTENN U aACOPOCHTHI B >KUIKOCTHOM
xpomarorpadumu.

Kakue HemonBmxHbIe (a3bl MCIOJIB3YIOT B MOHHOM XpomaTorpaduu Is pasjieieHus
AHUOHOB ¥ KaTHOHOB?

Kakne noHOOOMEHHBIE CMOJIBI BAM U3BECTHBI?

B kakux cimyyasx UCIONIb3yIOT HOHOOOMEHHUKH?

Yro Takoe reab-QpuiabTpanus?

Kakwue BemiecTBa UCMOIb3YIOT B KAUECTBE HOCUTENEH /7S TeIb-QUIbTpaLiuu?

Yro mpencrasusier coboi cedanexc? [lo kakoMy NPUHLUIY pa3IHyalOT pa3Hble THIIBI
cedaexkcoB?

KakoBsl cdepbl ncnoab30BaHus reiab-(QpuiabTpanun?

Kaxoit mpuHIIHI JIEKUT B OCHOBE pa3/ielieHUs MOJIEKYJI IPpH AekTpodopese?

Kakue ream nucnosp3yror A 37ekTpodopesa 6eKoB U HyKJIEHHOBBIX KucioT? [Touemy?
Jlnst Kakux 1enel mpoBOIAT MpoIenypy JiekTpodopesa?

B yem 0cobeHHOCTH aHATMTUYECKOTO U ITPENapaTUBHOTO AeKTpodopesa?

Kak 3aBUCHT OT HanpsKeHUs! Ka4eCTBO AJIEKTPOPOPETHUECKOTO pa3/IeTIeHHs BEIIeCTB?

B kakux cnyyasx mnenecoodpasHo ucnonb3oBath SDS-anexTpodopes?

Yro Takoe n3oanekTpodokycupoBanre? B kakux ciydasix ero npuMeHsoT?

B kakux cimy4asix UCTONB3YIOT HO3EPH-, a B KAKHUX Ccay3epH-TUOpUAU3ALINIO?

KaxoB mpunItun padoTsl criektpodoTomeTpa’?



78. Uto Takoe MOJSPHBIA KO3(PDUIIMESHT SKCTUHKITAN ?

79. Uto Takoe onTudeckas mioTHOCTh? Kak ee u3meputs?

80. IIpuBeauTe npuMepbl UCOIB30BAHUS CIEKTPOHOTOMETPUUECKUX METOAOB B OMOJIOTUU U
HKOJIOTHH.

81. Kak u nns yero mpumensitoT (iyopecueHTHble Kpacutenu? Kakue ¢iyopecueHTHBIE
KpacUTEIU BaM U3BECTHBI?

82. Kakue Bubl HeHTpU(YTUPOBAHUS UCTIONB3YIOT JUIS BbIACICHUS KJICTOYHBIX CTPYKTYp?

83. Kakue BemiecTBa MCHONB3YIOT AJI CO3JAAHMS TPATUEHTA IJIOTHOCTH B LEHTPHUQYKHBIX
npoOupkax?

84. Uto Takoe ko3 pUIMEHT ceTMMEHTAIIH?

85. Urto o3HavaroT eauHMILI CBedepra?

86. B yem oTiMuuMs aHATUTUYECKOTO U MIPETAapaTUBHOTO EHTPUPYTUPOBAHUS?

87. Kakue ¢hakTopbl BIUSIOT Ha CEAUMEHTAIUIO CTPYKTYP U MaKPOMOJIEKYJ?

88. Kak ompeaenuTs INIOTHOCTh M MACCy CTPYKTYP M MOJICKYJI IPHU HeHTpUyrupoBanuu?

89. Uem ompenensitoTcsi 0OCOOCHHOCTH MCIOJIb30BAaHUS YIJIOBOTO pOTOpa MM POTOpa C
IIOABECHBIMU CTaKaHaMU?

90. MoxxeTr 1M UCHONB30BaHHWE MPHOOPOB 00€CleYnTh OOBEKTUBHOCTH PE3YJIHTATOB
UCCIIETIOBAaHMSI OMOJIOTHYECKIX 0OBEKTOB?

91. KakoBbI HCTOYHUKH ITOTPEUTHOCTH MPH padboTe ¢ mprudopamu?

92. Kakue cymiecTByOT METOJIbI IIOATOTOBKH 00PA3IOB K K XUMUYECKOMY aHAIIN3Y?

93. Kakue ycnoBusi HeoOXOauMO cOONIONATh MpH  YHApUBAaHHH PACTBOPOB Pa3HBIX
opraHuueckux coequHeHuit? [louemy?

94. B xakux ciydasix UCIOIb3YyIOT quanu3? KakoBbl yClIOBUS €ro NpOBEACHUS?

95. Kakue mpemmyImiecTBa jJaeT JTUO(PIIbHAS CYIIKAa B CPAaBHCHHH C BBICYIIMBAHHEM B
CYIIWIBbHBIX IIKadax?

96. Kakue sKCTpareHTsl UCTIONB3YIOT [T U3BJICUEHUS] OPTaHMYECKUX BEIIECTB U3 00pa3oB?

97. JlaliTe onpeneneHne MOHITHIM «pa3IeTIeHIE), KKOHLIEHTPUPOBAHHEY, «BbIICICHUE.

98. Kakoii mapameTp UCHOIB3YETCs UL OLIEHKH 3 (HEKTUBHOCTH KOHIICHTPUPOBAHUS?

99. JlaiiTe onpeneieHue MOHATHIO «KOA(DPHUITUEHT pa3aeIICHHUS.

100. Jlaiite ompeneneHue MOHATHIO CTENEHb H3BIeueHUs. Kakum oOpa3oMm cCTeneHb
U3BJICUEHHS CBA3aHA C KOG UIIMEHTOM pacipeaeneHus?

101. Kak yctpoen pH-metp? Kakue THIIBI 3JIEKTPOJOB UCIOJB3YIOT JISI U3MEPEHUs
KHUCJIIOTHOCTH CpeJibl?

102. B deMm nmocromHCTBa M HEMOCTATKM HCIOJIB30BAHUS MHIUKATOPHON Oymaru mpu
n3Mmepenuu pH?

103. Uto Takoe CeIeKTUBHBIE AIIEKTPOIBI?

104. Kakue THITBI CeIeKTUBHBIX JIEKTPOJIOB BaM U3BECTHBI? J{J1s 4ero ux MUCMoyb3yoT?

105. AKTHBHOCTb KakiX ()€PMEHTOB MOYKHO OIPEIENATH FIEKTPOMETPUUECKU?

106. [ouemy C mmpoko HCMONB3YIOT B OHOXUMHMYECKHX H SKOJNOTHYECKHMX
UCCIIEIOBaHMX ?

107. Kakne Mepbl npeaocTOpPOKHOCTH HEOOXOAMMO NpeANpUHUMATh, paboTas c

PaarnOaKTUBHBIMU A30TONaMu?

Lemoncmpayuonnvii eapuanm mecma Nel

1. Meton pa3aeneHust MOJIEKYJ, OCHOBAaHHBII Ha MHOTOKPATHOM IOBTOPEHUHU aKTOB COPOIMH U
JIeCOpPOIMH BEIIECTBA MPH MIEPEMEIICHUH €0 B MIOTOKE TIOIBHKHON (ha3bl BIOJIb HETIOABHKHOTO
copOeHTa Ha3bIBACTCS:

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

2. Cpeau MEpeYUCICHHBIX BHUJOB XpoMaTorpaduu BbIOEpU Te, KIacCU(PUKAIUS KOTOPBIX
OCHOBaHA Ha MEXaHMU3Max pa3ciICHHs BEIIECTB.

a) )KUAKOCTHAs, 0) KOIOHOYHAS; B) OyMaxcHasi; T) aduHHAas.

Jlemoncmpayuonnwiii eapuanm mecma Ne2



1. Beibepure THI mepexoaa, COOTBETCTBYIOIIMKM MOTJIOMICHUIO MOJICKYJION 3JIEKTPOMArHUTHBIX
BOJIH BUJTUMOM OOJIACTH CIIEKTpa:

a) sIACpHBIN; 0) MEXIY OCHOBHBIM COCTOSIHUEM M JIFOOBIM KOJIEOATEIbHBIM YPOBHEM IEPBOTO
BO30Y)KJICHHOTO COCTOSIHMS; B) BpAIIATENbHBIN; T) MEXIY KOJeOaTeIbHBIMUA YPOBHSIMH B
npeJienax OJJHOTO 3JIEKTPOHHOTO YPOBHSI.

2. Bpibepute THI Tepexoaa, COOTBETCTBYIOIIMK TOTJIOMIEHUIO MOJEKYJIOH HH(PaKpacHOro
U3ITyYEHUS:

a) sAepHBI; 0) MEXAY OCHOBHBIM COCTOSIHHUEM M JIOOBIM KOJeOaTeIbHBIM YPOBHEM IE€PBOTO
BO30Y>KJICHHOTO COCTOSIHMSI; B) BpalIaTeNbHBIN;, T') MEXIy KoleOaTeJbHBIMU YPOBHSMU B
IpeJienax OJJHOr0 3JIEKTPOHHOTO YPOBHS.

ﬂeMOHcmpauLIOHHblﬁ eapuanm cumyayuOHRHbIX U pACYEMHbIX 3a0ay

Tema «PuU3MKO-XUMHUYECKas XapaKTEPUCTUKA MAKPOMOJICKYI»
Paccuuraiite 3HaUeHUS U303JEKTPUUECKUX TOUEK OJUTONENTH A IO U3BECTHHIM 3HaUeHUAM PK

Tema «MeTosbl HENOCPEACTBEHHOIO HAOIIOICHUS)
Bo ckonbko pa3 m3aMeHUTCs riyOMHa pe3Ko M300pakaeMoro MpOCTPaHCTBA B MUKPOCKOIIE MPH
cmeHe oobekTuBa 8x0,2 Ha 60x0,85? Oxyssp ¢ yBenuyeHueM 15X octaercs HOCTOSHHBIM.

Tema «Xpomarorpadusi»
Mornekyna ¢epmeHTa AMCCOLMUPYET HA YEThIpe MJIEHTUYHBIX CYOBEIMHUIIBI U HEOOXOJUMO
NPOBEPUTh  WHAMBHAYaIbHYI0  (DEPMEHTATHBHYIO  aKTHBHOCTh cyObeamHun.  Kakyro
XpoMaTorpauyecKkyro CUCTEMY CleyeT BbIOpaTh, YTOOBI OT/AEIUTH MOHOMEPHI OT TeTpamepa’?

Tema «3aexrpodopes»
Bupyc conepxur 256 GenkoB, 64 U3 KOTOPHIX UMEIOT MOJeKysipHyto Maccy 1800 [a, a 192 —
26000. Ecniu Bupyc pa3pymuTh U mpoananuzupoBatb metogoM JJCH-anekTpodopesa, To, CKOJIBKO
30H Ha 3JeKTpooperpaMme MOXKHO OXXKHIaTh, KaKOBbI OYyJyT OTHOCUTEIbHBIE PACCTOSHUS
MUTPAllMU U OTHOCUTENbHbIE TIOIIAU 30H?

Tema «CrieKTpOCKOMMYECKUE METOIbI»
[Tornouienue pacTBopa, COAEPHKAILETO BEIIECTBO C MOJEKYJISIPHBIM BeCOM 423 B KOHLIEHTPALUU
32 wmxkr/mn cocraBusier 0,27 mpu 540 HM B OJHOCAaHTUMETPOBOIl KkioBeTe. Uemy paBeH
KO3 uImeHT MoJspHoro mnorameHus npu 540 HM, eciu JOMYCTUTh, 4TO 3akoH bepa
cobumoiaercs?

Tema «llentpudyrupoanue»
Kakoe nenTpobexHoe yckopeHue JODKHA UMETh EHTpUQYra, 4ToObl BEI3BATh OCEAAHUE YACTHIL
paguycom I = 5-10® m u motHOCTEIO p = 3-10° Kr/M° B Ccpejie ¢ maoTHOCTBIO po=1-10% kr/™® U
Bsa3kocTho 77 = 1-10° [Ma-c mpu T = 300 K?

Tema «IIpounie GU3NKO-XUMUYECKHE METO/IbI AHATTU3A»
BeraucnuTe 31€KTpOAHBINA TOTEHIIAATI MEHOTO IEKTPO/IA, ONYIIEHHOTO B PACTBOP COJIM MEIU C
koruenTparmeit Cu?* pasuoit 0,1 Mons/1; E°cu®/cue= 0,34 B.

Ouenounvie cpedcmea 01 NPOMENHCYMOUHOU ammecmayuu

Ilpumepnuoiit nepeuens 60npocos K IK3aMeny

1. ®usuxo-xuMuyeckue Metoabl. O01as XapakTepUCTHKA, TPUHLUIIBI KIaCCU(UKAIIUH.

2. XapakTepHCTHKAa MaKpOMOJIEKYJ: TOJHIenTHaAHble 1end. CBs3u, 00YyCIOBIMBAOIINE
B3aMMO/IEIICTBHE AMUHOKHCIIOT B 6enkax. PU3NKO-XUMUUECKOM CBOHCTBA aMHUHOKHUCIIOT U
0EeIKOB.

3. KoMnoHeHTBl HyKJIEMHOBBIX KUCIOT. CBs3M, BOZHUKAIOLINE B MOJUHYKJICOTHIHON IIeTIH.
JluHeitHple W UMKIMYECKHEe NOJMHYKIeoTHAHble uenu. [lukibr Xepmu. ®Pusuko-
XUMHYECKHE CBOMCTBA HYKJIEMHOBBIX KHCIIOT.

4. TloHATHA HAaTUBHOM M JEHATYpUPOBAaHHOW CTPYKTypbl Ouomnonumepa. JleTepreHTsl.
Penaryparnus, nucconuanus u peaccoruanus. [ MOpuIHbIe MOIEKYIIBI.

5. Dmnektpodope3. CKOpoCTh  JIBMXKEHUS  YaCTHIIBl B OJJEKTPUYECKOM  MOJIE.
OnexTpodoperndeckas NOJBUKHOCTb.
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Buner anextpodopesa. Dnektpodope3 ¢ TMOABMKHOW TpaHUIEH W HEMPEPHIBHBIN
aJeKTpodopes.

Bunbl anekrpodopesa. 3oHanbHBIN d51eKTpodopes.

['enb-anexkTpodopes. XapakTepucTHKa arapo3HOro rens.  SIBieHHe »HIOCMOcCAa B
arapo3HOM reJe.

Xapakrepuctuka nosuakpuwiamugHoro rens (ITAAID).  ®akropsl, ynydmiaroume
paspenieHue ekTpodopesa. PakTopsl, BAUAOMKE Ha TosmMepu3aiuio [TAAT.
OnexTpodope3 HYKIEHHOBBIX KHUCIOT. XapaKTEPUCTHKH HYKJIEHHOBBIX  KHCIOT,
00yCIIOBIIMBAIOIINE OCOOEHHOCTH MX AJIEKTpodopesa.

Hu3KOBONMBTHBI ¥ BBICOKOBOJBTHBIA Telb-3JEKTPO(Ope3 HYKICHHOBBIX KHCIIOT.
Onektpodope3 B ACHATYpPUPYIOIIUX Tensix. MapkepHble MoJekynbl. Jluaupytomiue
KpacUTEIN.

Onektpodopes 6enkoB. JJCH-anmekTpodopes. uck-anexrpodopes B [TAAT.

JIByMepHBIii renb-3aexTpodopes. M3oanekrpudeckas GoKycHpoBKa.

Kanwmspuasiii snekrpodopes.

Lentpudyrupoanue. OCHOBBI TEOPUH CKOPOCTH cenuMeHTauuu. CeauMEHTalnOHHOE
paBHOBECHE.

AHaIMTHYECKUE W TIpernapaTtuBHbIe HEeHTpUPYru. OCHOBHBIE MpaBHJA CEAUMEHTAILNU.
Koaddumnuent cequmenTanuu.

CkopoctHoe nenTpudyrupoBanne. OakTopsl, BIUAIONNE HA CKOPOCTh CEMMEHTAIHH.
30HaNbHOE LEHTPUPYTUpOBAHUE. 3aBHUCUMOCTh CEAMMEHTAllMd OT KOHIICHTPAIUH.
CranmapTHble KOOQQHUIUEHTH! CETUMEHTAIIH.

OnTHyeckre CUCTEMBbI, UCIOIb3yeMble Ui ONpeIeTeHIs] KOHIIEHTPAlMu KOMIIOHEHTOB B
HEHTPUPYTax.

Cenumentanus JJHK B menounoM rpaguente caxaposbl. M3mepeHue MOIEKYISPHOM
Macchl METOJOM CEIMMEHTALMOHHOTO paBHOBecHs. [IpuMepbl  HCMONB30BaHHS
CKOPOCTHOM Y 30HAJIbHOM CeTMMEHTAIINH.

Xpomarorpadus.  Teopust  xpomarorpaduueckoro  mporecca.  Kiaccuduxamms
XpoMaTorpauuecKkux MeTOOB.

PacnipenenurensHas xpomarorpadus: MPUHIIUIT METO1a U KOI(PPUIIMCHT pacrpeeTeHus.
Ancop6rronHas xpomarorpadus. BeicokoaddhexkTuBHas KuAKOCTHasE XpoMaTorpadus.
HNonooOMeHHast xpomarorpagus.

A¢dunnas xpomarorpadus. JIuranasl, ucrnosbzyemble B adpGuHHON XpomaTorpapu.
['enp-npoHukaroas xpomarorpadus. OnpeaeneHue MOJIEKyIIpHONH Macchl Oelka.
Xpomarorpamma. XapakTEepUCTHKH Xpomarorpaduueckux mNUKoB. KadecTBeHHBIH U
KOJTMYECTBEHHBIN aHAJIN3 B KOJIOHOYHOUM Xpomatorpadumu.

OnTtumuzanusi ycaoBUH (pakIMOHHPOBAHUS B XPOMaToOrpapUuecKoM 3KCIIEPHUMEHTE.
Xpomarorpadusi MakpoMolieKyll. [I[puHIHnmanbpHas cxema )UIKOCTHOTO Xpomarorpada.
["a3o0-)xuakocTHast xpomarorpadus. YcTpoHcTBO ra3oBoro xpomatorpaga. O6nacTb
PUMEHEHHSI.

[TnanapHas xpomarorpadusi: pacupenenuTenbHas Oymaxsas xpomarorpadus. [Ipunmun
paznenenusa. KayecTBEeHHBIN U KOJMYECTBEHHBIN aHAJIU3.

TonkocnoiiHas xpomaTorpadus. KauecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAJIH3.
Ontrueckast Mukpockonus. [TpuHInn Merona u ero moaudukanuu.

dnyopecreHTHass MUKpockomus. [IpuHIMI 1 0COOEHHOCTH METO1a.

@DakTOphl, ONpPEAEAIOUIe Pa3pelIalonlyl0 CIIOCOOHOCTh ONTHYECKON CHEKTPOCKOIHUU.
Aneprypa.

DJeKTpOHHAs CKaHUPYIoIast MUKpockonws. [TpuHIun MeToaa, 00:1acTh MPUMEHEHUSI.
DJeKTpOHHAs TPAHCMUCCUHHAA MUKpOcKonus. [IpuHimn metoaa.

TexHUKa MMOATOTOBKH MPETAPaTOB ISl MUKPOCKOTIHH.

Crniexktpockonuyeckre Metonbl. llormomeHne W UCIyCKaHHE H3JIyYEHHUS BEIIECTBOM.
DHepreTUYecKre yPOBHU MOJIEKYJI U aTOMOB. BHIIBI CIIEKTPOCKOTINH.
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AOGcopOunonHas criekTpockonus. 3akoH Jlambepra-bapa.

40. CriekTpocoKomus B yabTpaduoIeToBOH U BUAUMOI obnacTsx. [lpumenenue B 6uonoruu.
[TpuHMnuanbHas cxeMa crekTpodoTomMeTpa U (OTOKOJIOPUMETPA.
41. KonebatenbHble CIIEKTPhI: HH(pakpacHoe noriouienue. [Ipumenenne B OMOIOTHYECKUX
UCCIICIOBaHUSX.
42. ATOMHO-a7IcCOpPOIIMOHHAs CIIEKTPOCKOTIHS.
43. MeMOpanHasi GUIbTpaIus 1 JHan3.
44. Metoapl TIPOOOMOATOTOBKM OMOJOTHYECKOT0 Marepuana: (pukcamusi, BBICYIIMBAHHE,
TOMOTEHU3aIMSL.
45. Metoasl TPOOOMOATOTOBKM OWMOJIOTHUECKOTO MaTepuana: OCKICHHE BEIIECTB U
KOHIIEHTPUPOBAHUE PACTBOPOB.
46. pH-metpust. [IpuHumel n3mMepenus u ycrpoictso pH-metpa.
47. IloTeHuMOMEeTpUYECKHE METO/IbI ONIPEAEICHUS COACPKAHNS MUHEPAJIbHBIX BELIECTB.
48. IIpuMeHeHne paoaKTUBHBIX METOK B OMOJIOTHYECKUX UCCIIETOBAHMIX. XapaKTePUCTHKA
«MEYEHBIX» aTOMOB.
PaszpaboTunxk:,
; ;,ﬂ/’j[l i noueHt Muxaiinenko B.JI.
~ (monamuce)

IIporpamMma coctaBiena B coorBerctBuM ¢ TpeboBanusMu ®I'OC BO no HampaBieHHro
06.05.01 «buounxeHepusi 1 OMOMH(POPMATHUKAY.

[IporpamMmma paccMoTpeHa Ha 3aceqaHuu  Kadeapbl (U3HKO-XUMHUYECKOH OHOJIOTHUH,
ouonrxenepuu u omornHpopmaruku 19.03.2025 r. mporokoa Ne 12,

3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @aizaﬁ

Hacrosimmass mporpamma He MoO:KeT ObITh BOCIHpOM3BeJeHa HHU B Kakoil ¢opme 0e3

NpeABAPUTETLHOT0 MICHMEHHOTO0 pa3pelieHusi Kadeapbi-pa3padoTyYnKa MPOrpPaMMbl.



