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|.Iesu 1 3a1a4M JMCHUNJIMHBI:

Hesab: V3y4nTh OCHOBBI TEOPUU M MPAKTUKU (PU3UKO-XMMUYECKOTO aHAIN3a BEILECTB,
OCHOBHBIX O3KCHEPHUMEHTAJBHBIX 3aKOHOMEPHOCTEH, JIeKalluX B OCHOBE (PHU3HKO-
XUMHUYECKHX METOJIOB UCCIICIOBAHUS, UX CBSA3H C COBPEMEHHBIMU TEXHOJIOTUSAMH, A TAKXKE
dopMupoBaHHe Yy  CTYAGHTOB  KOMIETEHIMH,  IO3BOJIAIONIMX  OCYIIECTBIIATH
HKCIIEPUMEHTAIBHOE UCCIIEI0OBAaHNE CBOMCTB MOJIEKYJISIPHBIX OMOIOTUYECKUX CUCTEM.
3agaun:

e  O000MIUTH M CUCTEMATU3UPOBATh 3HAHUS U MIPEJICTABICHHS O (PyHIaMEHTaIbHBIX 3aKOHAX
U OCHOBHBIX METOJax HCCIENOBaHUA (PU3MKO-XMMHUYECKHX CBOWCTB U CTPYKTYPHI
BEILIECTB;

¢ chopMyIHpPOBATh OCHOBHBIC 33a/1a4l (PU3NKO-XUMHUYECKOTO aHAJIN3a, YCTAHOBUTH 00JIACTh
¥ TPAHUIBI IPUMEHUMOCTH PA3JIMYHBIX METOIOB B OMOJIOTHH;

® pPaccMOTPETh OCHOBHBIE IIPHEMBI H METO/IbI SKCIIEPUMEHTAIBHOTO HCCIIEA0BaHUs (PU3NKO-
XMMHYECKHX CBOMCTB OHMOJIOTMUECKHX CHCTEM, HCIOJIb30BAaHHE JTUX METOJIOB B
COBPEMEHHBIX TEXHOJIOTHUSAX;

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

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

® 03HAaKOMHUTH C OCOOCHHOCTSIMHU aHAIN3a PEATHHBIX OOBEKTOB OKPYKAIOIICH CPEIbl.

ILMECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vyebnags mucrumumba bB1.0.32 «®PU3UKO-XMMHUUYECKHE METOALI B OHUOJIOTHN
OTHOCHTCS K 00s513aTeNTbHON YacTH mporpammel. M3ydaercs Ha 3 Kypce, B 5 cemectpe.

2.2. J1ng u3y4yeHus 1aHHON yueOHOM AMCHUIUIMHBI HEOOXOJMMBbI 3HAHUS!, YMEHHS U HAaBBIKH,
dbopMupyeMbIe MPEIIECTBYIOIMMHU TUCHUTIHHAMI Y4eOHBIX TTporpaMm OakanaBpuata «OO0mas
Oouonorus», «Marematuka», «OOm@as U HeopraHudeckas XuMus», «OpraHuyeckas XUMHUS,
«Puzukay, «AHanuTHuYecKas, (uU3NyecKas M KOJUIOMAHAs Xumus», «buoxumusy. CTyneHrT,
HNPUCTYNAIOIMUN K U3YYEHHIO JUCHUIUINHBI « DU3UKO-XMMUYECKHE METO/IbI B OMOJIOTUN», TOJIKEH
3HaTh OCHOBHbIE (PU3MUECKHUE U XUMUYECKHE TEOPUH, 3aKOHBI U TPUHIIUIIBI: CBOWCTBA PaCTBOPOB;
OCHOBHBIE THITBI XMMUYECKUX PABHOBECHIA; CTpOEHHE U (PU3UKO-XMMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB OPraHMYECKUX COCIMHEHMM; OCHOBBI TEOPHUHM JJIEKTPUYECTBA; XapaKTEPUCTUKU
JIEKTPOMArHUTHOTO U3TYy4YEHMSI; B3aUMOJEHCTBUE NIEKTPOMArHUTHOTO U3JTyUEHUS C BEILIECTBOM;
OCHOBHBI€ MTOHSATHUS ONTUKH; EUHUIIBI U3MEPEHUS PU3NUECKUX BETMYMH U UX PAa3MEPHOCTH.

2.3. Ilepedyenp nmocneayromux y4eOHBIX JUCLMIUINH, Ul KOTOPBIX HEOOXOIUMBbI 3HAHMS,
YMEHMsI U HaBBbIKH, GOpMUpYEMbIe JaHHON yueOHOM quctuminHoi: buodusuka, buorexnomnorus,
MonexkynspHasi 6uonorus akapuot, Hanobuorexnonoruu, bonpmoil mpakTukym no npoguio,
OcHoBBI pU3NKO-XUMUYeCcKOM Ononoruu, IlpupoaooxpanHbie TEXHOIOTUN, XUMUS U TEXHOJIOTHUS
NUILEBBIX U OMOJIOTMYECKH aKTUBHBIX H00aBOK, [IpakTuka mo mpoduio mnpodeccuoHaaIbHON
nesitenibHOCTH, [Ipenaumniomuas npakTuka.

1. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI
IIporiecc OCBOEHHMS AMCHUIUIMHBI HalpaBiieH Ha (OpMUpOBAaHHE KOMIIETEHIMH B
cootrBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxarotoBku 06.03.01
«buonorusy», npopmis «PU3NKO-XUMHUECKasi OMOTIOTHSI U OUOTEXHOIOTUSA»:
OIIK-8: Cioco6eH ucnoabp30BaTh METOIBI cOOpa, 00paOOTKH, CUCTEMATH3AIMH U IPEACTABIICHUS
nojeBoi M jabopaTopHON MHGOpPMAIMM, NPUMEHATh HAaBBIKM PA0OTBI C COBPEMEHHBIM
000pyI0BaHUEM, aHAITM3UPOBATH MMOTYUYECHHBIE PE3YIbTATHI.



ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4eHHsI 110 JUCIHUIIJIMHE, COOTHECEHHBIX ¢
HHIUKATOPAMH JOCTUKEHHS] KOMIIeTeH i

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 BBEIOPAHHOTO 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 NeSITeIbHOCTH,  yCIOBHUS

o0opyoBaHuEM, ero cojaep>kanusi u paboTsl

aHAJTM3UPOBATh C HUM C  y4eToM

MOJTy4YeHHBIC Pe3yNbTaThl. | TpeOOBaHUI HOPM

0€30MacHOCTH TpY/a,

HJIK onks.2

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

pelIeHns  MTOCTABJIEHHOU
3a/1a4u, BbIOpaTh u
MOJIU(UIIPOBATH

METOAUYECKUE IIPUEMB,

YMeer aHanu3UpoOBaTb U KPUTUYECKHU
OLICHUBATh PA3BUTHE HAYYHBIX WJEH, 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, CIMOCOOHOCTBIO
TPaMOTHO 000CHOBaTH
MOCTABICHHBIC 33aJa4d U
OIICHHUTH JIOCTOBEPHOCTH U
3HAYUMOCTH TOJYYE€HHBIX
pe3yJIbTATOB, MPEJCTABUTH
WX B IIMPOKOH ayAUTOpUU
Y BECTH JTUCKYCCHIO.

Brnaneer HaBBIKAMU HCIOJIb30BAHUS
COBPEMEHHOT0 00OpYy/I0BaHUS B MOJEBBIX U
71ab0paTOPHBIX YCIOBHUSAX, CIHOCOOHOCTBIO
rPaMOTHO  OOOCHOBaTh  IOCTaBJICHHBIE
3aJauyd ¥ OIEHHUTh JOCTOBEPHOCTh U
3HAYNUMOCTH IMMOJIYYCHHBIX PE3YJIbTATOB,
MPEJICTAaBUTh UX B IIUPOKOW AyAUTOPHH U
BECTU JHUCKYCCHIO.




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM TUCHUILINHLI COCTABJsAET 3 3a4eTHLIX eauHnlbl, 108 yacos
N3 HUX peanu3yeTcs ¢ UCTOIB30BAaHUEM JICKTPOHHOTO OOYYCHHS M TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHM 11 yacoB.

®opMa NPOMEKYTOUYHOM ATTECTAIUN . 3a4eT.

4.1 CopepxxaHue QUCHUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKAa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Pa3aen aucuMIIMHbI/ TEMA - Buapl yueGHOI# pabOTHI, dopMa TeKyIero
n/H S | BKIKOYas CAMOCTOSTCIBHYIO paboTy 00y4aroUMXCs , | KOHTPOJIsSt
= E NPaKTUYECKYIO MIOATOTOBKY U TPYIOEMKOCTb ycneBaemMocTu/
g s (B yacax) ®opma
[~1 <
5 MPOMEKYTOYHOM
= g KonrakTHas paboTa mpernoaBaress ¢ = p Y
= O 2 aTrecranuu
=) o0y4armuMucs =
2 = < (mo cemecTpam)
=) ] =
o = ® <
=l § | E& =5
5 : 25 Jexuus | Cemunap/ Koncyabranus g
S = = = TpakTHYecKoe, S &
8 Q é’ S JabopaTopHoe 8 -
R = 3ansaTne/ =
1 2 3 4 5 6 7 8 9 10
1 Beenenne. OOmiasi xapakTepucTuka (U3HMKO- KoHTtpobHbIe
XUMHYECKUX METOAOB aHAJIN3a. 5 11 4 2/4 1 BOIIPOCHI U 3313491
2 KouTtposbHbie
Ou3NKO-XMMUYECKAst XapaKTePUCTHKA
5 11 4 2/4 1 BOIIPOCHI U 3a/1a4n
MaKpPOMOJICKYI.
3 MeTopl HEMOCPEICTBEHHOTO HAOIOICHUS Konrp. Bomp. n
3aa4YMi, 3al11uTa
5| 11 4 2/4 1 A, Satil
OTUCTA, IMPE3CHTALIA
JOoKJ1aaga




Xpomatorpadus

317

KownTp. Bomp. 1
3a1a4u, 3aluTa
0T4YeTa, IPEe3CHTalNs
JoKJIana

DnekTpodopes

3/7

KonTp. BomIp. 1
3a1a4u, 3alIuTa
oTYeTa, Mpe3eHTalus
JoKJIana

CHCKTpOCKOHI/I‘-IeCKI/IC METOABI

2/4

KonTtp. Bomp. u
3a/1a4m, 3aInTa
oTueTa, Ipe3eHTAIUs
JIoKJIaga

Hentpudyruposanne

212

Kourtp. Bonp. u
3a1a4u, 3alIuTa
oTyeTa

[Ipoune pu3NKO-XMMHYECKIE METOBI aHATH3a

2/4

KountponbHbie
BOIIPOCHI U 33Ja4U

4.2 Ilnan BHeay[[l/lTopHOﬁ CaMOCTOSITEJILHOM paﬁoTbI oﬁyqaloumxcn o JTUMCHUIIJINHE

Cemectp

Hazanue pasaciia, TCMblL

CamocrosTenpHast padoTta o0yyaromuxcs

Bun camocTosTenbpHO# paboTh

Cpoxu
BBIITOJIHCHU S

TpynoeMkocTsb
(uac.)

OneHoyHOE
CPEIICTBO

CaMOCTOSTEILHOU

YyeOHo-
METOIUYECKOE
oDecrieyeHne

paboThl

Beenenue. OO6mas
XapaKTepUCTHKa (HU3HKO-
XUMHUYECKHX METOIOB
aHam3a.

Pabota ¢ nuTepaTypoit U HHTEPHET-UCTOYHUKAMU

1,2

Kontponbubie
BOTIPOCHI
3aJa4u

n

Pazgen 5 a-r
HacTOSIIEN
MPOrPaMMBbI




CamocrosTenpHast padoTa 00yJyaromumxcs Y4ebHo-
METOIMYECKOe
OneHouyHoe
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue
Bun camocTosiTensHON paboTh CpPe/ICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON
paboTHI
B ———— Pabora c nureparypoit 1 HHTepHET-UCTOUHUKAMHU P 5 i
KonTponbHbie aspen - a-r
5 |XapaKTepuCcTHKa 3.4 1 BOTPOCHI a[HACTOsIIIeH
MaKpPOMOJIEKYII. 3a71a4u MpOrpaMmbl
Mertonbl PaGora c nuteparypoit 1 UHTEpHET-UCTOUHUKAMHU Kontp. BOmp. M
HENOCPEACTBEHHOTO 3a]auM, 3aIlUTa Paspen § ar
S  |mabmogenus 56 1 OTYeTa, HaCTOATICH
mpe3eHtauus  |[IPOIPaMMBbl
JOKJana
PaGora ¢ nureparypoit 1 HHTEpHET-UCTOUHUKAMHU Konrp. Bomp. u
Xpomarorpadus patyp P 3az[aq1;1, 3anrl)ma Paznen § a-r
5 7-10 1 oT4eTa, HaCTOAMICH
npezeHTanust  |[TPOTPAMMBbI
JIOKJIa1a
Pabora c nmureparypoit 1 HHTepHET-HCTOYHUKAMHI Kontp. BOmp. M
Onexrpodopes patTyp p 3agaun, 3ammraPazmen 5 a-r
5 11-13 1 oT4era, HACTOSAIIEN
Ipe3CHTAlMA IporpaMmsbl
JIOKJIa1a
C PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Kontp. BOMp. U
MEKTPOCKOITUYECKHUE samaun, sammraPasaen 5 a-r
)
5  |MCTOABI 14,15 1 oTyera, HACTOSIIIEeH
Ope3CHTauA IIporpaMmal
JIOKJIa1a
[enrpudyrupoanme PaGora c nuteparypoit 1 HHTepHET-UCTOUHUKAMHU Kontp. BOMp. U .
3amaym, 3ammralPazmen 5 a-r
5 16,17 1 oT4erTa, HACTOSAIIEN
NPE3EHTAINUSA  |[IPOTrPaMMBI
JIOKJIaj1a




YuebHo-

CamocrosTenpHast padoTa 00yJyaromumxcs

METOINYECKOe
OneHouyHoe
Cemectp| HaszBanue paznena, TeMbl . Cpoku  |TpymoeMKocTh H oOecrieyeHue

Bug camocTosiTensHOM paboTh CPEenCTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON

paboTHI
Mpoute (bu3uKo- Pabora c nureparypoit 1 HHTepHET-UCTOUHUKAMHU Kontponbusle Pasnen 5  a-r

BOTIPOCHI U N
5 |[XHMHYECKHE METO/IbI 18 1 3a1a9H HACTOSALIEN
aHanmu3a MPOTrPaMMBI

OO6muii 00beM CaMOCTOSTEIHLHOM PabOTHI IO TUCIUILTMHE (Jac) — 8




4.3 ConepixaHue y4eOHOT0o MaTepuaa

Conep:xaHue pa3iejioB M TeM JHCHUTLTHHbI

Tema 1. BBenenne. O01ias xapakTepucTuka pu3nKo-XuMHYECKHX METO10B aHAJIH3A.
[lpeqmer w 3amaum Kypca. MecTo M pOJb COBPEMEHHBIX (DU3HKO-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 TOTpeImHocTeld. Maremarndeckas o0pabOTKa pe3yJbTaToB
U3MEPEHUM U DKCIIEPUMEHTOB.

Tema 2. ®U3UKO-XUMHYECKAS XaPAKTEPUCTUKA MAKPOMOJIEKY.JI.

Pasmepsl monekyn. Opranuyeckue KUCIoThl. OOIIas XapakTEepUCTHKAa aMHHOKHUCIOT. 3apsif
MoJekyibl. [lonsgpHble 1 HENMoJIspHblE aMUHOKUCIOTHI. [loinnenTuiHble U MOJMHYKICOTHIHbIE
nenu. Cs3u, 00yCIOBIMBAIOIINE B3aUMO/ICHCTBIE AMUHOKUCIIOT B Oenkax. [lenTtuaHas cBs3b.
HyknenHoBble KucioTbl. KOMIOHEHTHI HYKJIEMHOBBIX KHCJIOT. AB3OTHUCTbIE OCHOBaHMI,
HYKJIEO3U/Ibl, HYKJI€OTUIbl. CBS3M, BO3HMKAIOUIME B IOJMHYKJICOTHUAHOM uenu. I[lepBuunas,
BTOPUYHAs, TPETUYHbIE CTPYKTYpbl O€IKOB M HYKIEMHOBBIX KHciaoT. HaTtuBHas wu
JeHaTypUpOBaHHAsl CTpyKTypa Omononmmepa. llepexon crupanb-kiyOok. JleTepreHTsl.
Penaryparus, nuccouuanus u peaccouuanus. [ mopuanbie Mosiekynbl. JINHeHHbIE U HUKIUYECKHE
HOJIMHYKJIEOTHIHbIE MOJIEKYJIBI.

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

Tema 3. MeToabl HeNOCPeACTBEHHOT0 HAOJIIOAeHUS

OnTuueckast Mukpockonus. OCHOBBI TeOpuHM MHKpockonuu. TemHomosbHas, (¢azoBo-
KOHTpacTHasi, MHTepPEPEeHLINOHHAs, MOJAPU3ANUOHHAS MHUKpOCKomUs. JIFOMHUHECIIEHTHAs U
dayopectieHTHas Mukpockonus. KondoxkanpHas MUKPOCKOTIHSI.

OneKTpoHHass MUKpockonus. [IpuHuunm nelcTBUs 3NEKTPOHHOrO MHKpockona. lloaroroska
obpasnoB. KontpactupoBanue. TpaHCMUCCHOHHAS M CKaHUPYIOIIAs MUKPOCKOIHUS. 30HI0Bas
MUKpOCKOMHUSA. BO3MOKHOCTH pa3HbIX BUIOB MUKPOCKONMHUU 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

Hctopust pazButus xpomartorpaduu. Kraccupukanus xpomatorpaduueckux. Dusnko-
XUMHYECKHE OCHOBBI XpoMaTorpauueckoro mpoiecca. Teopus TEOPETHUYECKHX TapeioK U
KUHeTHYecKkass Teopus xpomatorpaduu. @DakTopbl, BIHUSIONIME HA CEIEKTUBHOCTh U
3¢ (HEeKTUBHOCTH pa3fiesieHns. XpomaTorpaduueckuil MUK U ero XxapakTepucTuku. Bpems u o0bem
yaepxxuBanus. KodduuueHnTsl ynep:kuBaHUs, €MKOCTH, CEJICKTHBHOCTH. AHAINU3 U METOJBI
pacuera xpomatorpaMm. KauecTBeHHBIN M KOJTMYECTBEHHBIN aHaIN3. MeTo HOpMUPOBKH, METO/T
BHEIIIHETO CTAaHJIapTa U METOJ BHYTPEHHETO CTaHAapTa.

["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.

Kunkoctaast xpomartorpadus. OcCoOEHHOCTH W KiaccH(HUKAIMSA pPa3HOBUIHOCTEH MeToja.
[TpuHIMIIUaTBHAS CXeMa KUAKOCTHOTO xpomartorpada. IIpUHIMIBI JOETEKTUPOBAaHUS B
KHUIKOCTHOW XpoMarorpadun. PoToMeTpUIECKU, (IyOpeCICHTHBIA, pePpakTOMETPUUECKUN 1



AIIEKTPOXMMHUYECKHE JeTeKTophl. PacmpenenutensHas xpomarorpadus. CymHOCTH MeToja.
Henonsuxxusie ¢a3zbl: IMMOOUITN30BaHHBIE )KUIKOCTH U XUMUYECKH 3aKpEIJICHHbIE 0OpallieHHbIE
U HOopMasbHbIE (a3bl. [loaBrkHbIe (a3bl, HMoUpyIoNIas cuia MoABWKHON ¢a3el. [Ipumenenne
pacnpeaenuTeNbHON KUIKOCTHOM XpomaTorpaduu npu anaau3e 00bEeKTOB OKPYKaIOIIEH Cpebl.
AncopOIoHHas KHUJIKOCTHasE XpomaTtorpadus - HopManbHO-(azoBas (HOX) u obpameHHo-
dazopas (ODX). Monnas xpomartorpadus. Hemoasmxubie (a3el, TpeOOBaHMS, IPEIBABIIEMBIE K
HuM. Knaccudukammst moHOOOMeHHUKOB.  CelleKTUBHOCTH  HMOHHOTO  oOMeHa.  ['enb-
xpomatorpadus. MonekynspHas 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

Teopust anexkrpodopesa. Buasl snextpodopes3a: ¢ MOABMKHONW TpaHUIICH, 30HAJIbHBIN,
HENpephIBHBIA. HHU3KOBOJNBTHBI W BBICOKOBOJIBTHEIN 3nekTpodope3. OOopymoBaHue IS
anekTpodopesa. Dnekrpodope3 Ha Oymare, reiab-3nekrpodope3. TUIbl HCTIONB3yeMbIX Tele:
NOJIMAKPUJIAMUIHBIM, arapo3Hblii, KpaxMmajbHbli. OO0NacTh MNPUMEHEHUsSI pa3HbIX TIeleH.
Henarypupyromuii  snektpodopes — SDS-anexktpodopes. Dnekrpodope3 B TIpagueHTe
nopuctoctu remst. Juck-anekrpodopes. M3oanekrpodokycupoanue. MmmyHO3IEKTpOdopes.
Nmmynobnortunr. HoszepH-, cay3epH-ruOpuausanus. Vcmonb3oBanue saektpodopesa A
paszeneHus U UAeHTU(UKAIUU OElNKOB U HYKJIEMHOBBIX KUCIOT. OrpeneneHue MOJIeKyIspHOU
Macchl OuomonumepoB. [lpuMenenue snektpodopesa Uisi aHaIU3a MHOXECTBEHHBIX (QOpM
(depMeHTOB. AHATUTHYECKHI U MperapaTuBHbINA diekTpodopes. HempeprbiBHBIN dnekTpodopes.
Kanumnsipueiii  snextpodopes. CymHOCTh MeToAa. DIEKTPOOCMOTUYECKHUH TOTOK U €ro
UCIIOJIb30BaHUE sl pas3zaeneHus BemecTB. [IpuOopbl 1 KanwuisspHOro 3nekTpodopesa.
BozmoxxHOCTH MeToAa.

Tema 6. CieKTpoCKONUYECKHE METObI

OOmast Teopust TOIJIOLIEHUS CBeTa MoOJIeKylaMu. AOCOpPOIMOHHAs  CIIEKTPOCKOIMMSL.
DHEpPreTUYecKue YpPOBHH MOJIEKYS W aToMOB. Xpomodopbl. CHeKTpsl MOTJIONICHUS MOJEKYIL.
Monsipablit koad unimeHT 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
U3MEpeHHil, uccienoBaHue neHatypauuu-peHarypauuun JIHK, uccienoBanue IMHAMUYECKHX
cBoiictB OenkoB u T.A. Cnekrpodoromerpuyeckue npubopbl. DOTOAIEKTPOKATOPUMETPHI.
CriekTpo(hOTOMETPHI. ATOMHO-a7ICOPOIIIOHHBIE CIEKTPOMETPHI. dnyopecreHTHas
criektpockonus. O6mas teopust dhayopecteHuu. [Ipubopsr anis u3mepenus: GiyopecieHnun -
crekTpodIyopuMeTpsl. SIepHBIE MarHUTHBIA PE30HAHC W JJIEKTPOHHBIA TMapaMarHUTHBIN
pesonanc (IMP u OI1P). ®ypre-cnexktpockonus AMP. Annaparypa nns usmepenus AMP u OI1P.
Hcnonb30oBaHue METOAOB I MMOJMy4eHHs HMHGOPMAIMM O CTPYKType OHOIMOIUMEpPOB, O
B3aUMO/ICHCTBUY MEXIY MOJIEKYIaMU U O MOJICKYJISIPHOM JIBFKEHHH.

Tema 7. LlenTpudyruposanue

Teopetnueckre ocHOBBI MeTofa. LleHTpoOexHas u ieHTpocTpeMuTeNbHas cuiibl. CeAMMEeHTalus.
OcHoBbl Teopuu cenuMmeHTanuu. CkopocTh ceauMeHTanuu. Kosdduuuent cenumenTanmu.
Macca u ¢opma MoyeKkya M ceIuMEHTAllMOHHbIe cBOMCTBA. CeAMMEHTAllMOHHOE PaBHOBECHE.
@akTophl, BIMAIOLUIME HAa CEAMMEHTALMI0 — KOHLEHTpPALUs, CKOPOCTb W 3apsiii MOJIEKYIIBI.
LlenTpudyru: aHamUTUYECKHE U NTpenapaTuBHble. TUIBI pOTOPOB. MeTobI HEHTPUPYTUPOBAHUS:
muddepeHIraIbHoe U B TPaIUeHTe TUIOTHOCTU. 30HaNbHOE LeHTpudyruposanue. [Ipumenenue
METO0B LEHTPU(DYTUpoBaHUs Ui BBIACICHHUS KJIETOYHBIX CTPYKTYp, (paKIMOHMPOBAHUSA
OpraHMYECKUX  BEIIECTB,  ONpEAENEHUS  MOJEKYJIIpHOM  Macchl  MaKpOMOJEKYII.
VnerpauentpugpyrupoBanve. ONTHYECKHE CHCTEMbl Ul M3MEPEHHUs  KOHLEHTpPaLUH



KOMIIOHCHTOB

pu

HEHTPUPYTUPOBAHUU:
abcopOrronHast. [IpuMeps! NCTIONB30BaHNS 30HATBHON U CKOPOCTHOM CEMMEHTAIIHH.

LIUINPEHOBCKas,

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

Crioco0bl

TOMOTCHH3AIIMA CBEXEro0 ¥ (PUKCHPOBAHHOTO MarepHaa.

UHTepPEpEHIIMOHHAs |

I'oMoOreHu3aropsl.

KonnenrpupoBanue pactBopos. Llentpudyruposanue. BoicanuBanue. YmapruBanue. BakyyMHbIT
pOTanMoHHbIN ucnaputens. Jlnodpunmzanus. Juanus.
[Torenumometrpusa. pH-merpusa. Ilpunuunel msmepenuss pH. YcrpoiictBo pH-merpa. Tumbl
aneKTpoAoB. [ToTeHIIOMEeTpHUYECKE METO bl NCCIIE0BAaHUS XMMUYECKOTO COCTaBa U (PYHKIIUH.
Omnpenenenue cojep>kaHus MHHEpalbHBIX BemlecTB. OmnpeneneHue akTUBHOCTH (HEPMEHTOB.
[Monsporpaduueckre METOIBI.
MeTtoa «MeudeHbIX» aTOMOB. M30TOMBI, UCIIOJIb3yeMbIe B OMOIOTUYECKUX MCCIEAOBAHUAX. THUIIBI
A7IepHBIX paciaioB: o- B- y-pacman. [lepuox momypacnana. Xapakrepuctuxa °H, 1C, 32p, 5, 90K |
“5Ca. W3mepenne paauoaKTHBHOCTH B OMONOTMYECKUX 0OBeKkTaX. I10AroroBka oOpasLoB I
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 HanmeHnoBanue TpynoemkocTh OueHounble | DopMupyembie
n/H | pasaena CeMUHAPOB, (uac.) cpeacraa KOMIIeTEHIIN U
H TeMBbI NMPAKTHYECKUX U Bcero N3 anx (MHIUKATOPBI)*
J1a00paTOpHBIX PadoT | yacos NMpaKTHYeCcKast
MOJATOTOBKA
1 2 3 4 5 6 7
1 | Temal Craructudeckas 6 2 KoHTposIbHBI OIIK-8
00paboTKa pe3yabTaToB © BOIIPOCHI 1 Z§§ Z”K 81
IIK 8.2
aHanusa 3ajatn WK o
2 | Tema2 [IpuroroBnenue 6 2 KonTponbHe OIIK-8
pacTBOPOB pa3HBIX € BOIIPOCHI U Zgﬁ ZZ?:;
pa3sMepHOCTEN 3ajpain IK onicss
3 | Tema3 OnTtuveckas 6 2 Kowurtp. Bomp. OIIK-8
MUKPOCKOIUSA U 3a]1a4H, HJIK onksa
3a1[UTa HJIK onks.2
oTYeTa, MK onxcs3
IPE3CHTaLNsL
JOKJIa1a
4 | Tema 4 [Tnanapuas 10 3 Konrtp. Bomp. OIIK-8
xpomarorpadus  33/1a4H, HJIK onk 81
KunkoctHas 3a1mMrTa UK onks.2
xpomatorpadus Ha oTyYera, MK omcss
KOJIOHKE Mpe3eHTaIHs
JIOKJIa1a




5 | Tema5s Onekrpodopes B 10 Kowntp. Bomp. OIIK-8
arapo3HOM Telle W 3a/1a4u, HJIK onk 8.1
Onektpodopes B 3aIuTa HJIK onks2
MOJIMAKPUIIAMUTHOM TeJie OTueTa, HJIK onres
Mpe3eHTaIHs
JIOKJIa/1a
6 | Tema6 CrnekrpodoToMeTpus: 6 Kowntp. Bomp. OIIK-8
orpejiesieHue U 3a/1a4H, HJIK onks.1
KOHIICHTpAIU BEIIECTB. 3ammra HJIK onks2
CnektpooTomMeTpHs: oTuerTa, HIK orxcss
Kunernka npe3eHTaIMs
(epMeHTATHBHBIX JIOKJTa/1a
peakui
7 | Tema7 OcaxeHue BelecTB 4 KouTtp. Bomp. OIIK-8
HEeHTPU(YTUPOBAHHEM 1 33J1a4H, HJIK onksa
3aIuTa HﬂK OJIK 8.2
oTyera, HJIK onxas
Mpe3eHTaIHs
JIOKJIa/1a
8 | Tema8 [ToTennomeTpusl. 6 KoHTpoJbHBI OIIK-8
KucnoTHo-ocHOBHOE € BOIIPOCHI U HJIK oncs.1
TUTPOBAHUE 3aJa4u HJIK onks2
HJIK onks s
4.3.2. Ilepeuyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE
CTYJeHTaMH B PaMKax caMocTosATebHOi padotsl (CPC)
Ne n/m Tema 3ananue ®opmupyemas HAK
KOMIIETeHIIHsI
1. Craructuueckas W3yunte  TeopeTumueckuit OIIK-8 OIIK-8
00paboTKa pe3ynbTaToB | MaT€pUal 10 BOMPOCY. Zgﬁ Z”’( Z;
o 11K 8.
HCCIIEIOBAHU I UK omess
2. 1. ®uszuko-xumuueckue | M3yunuts  TeopeTndyeckuit OIIK-8 OIIK-8
CBOMCTBa OMOMOJIEKYN | MaTepuas o BOIpocy. MK onrs:
2. 3ajaum 110 TeMe HIK onxe.
HJIK oniks 3
1. OnTtuueckas u N3yuuts  TEOpETHUYECKHIA OIIK-8 OIIK-8
3. JIEKTPOHHAS MaTtepHal 1o BOIPOCY. HJIK onks.1
MHKPOCKOIIHS HAK onxs2
HJIK oniks 3
2. 3agaum 1o Teme
1. Buget xpomarorpadguu | M3yuuth  TeOpeTHYECKHi OIIK-8 OIIK-8
2. 3agauu 1o Teme MaTtepHal 1o BOIpocy. HJIK onk 8.1
HJIK onks.2
HJIK onkss
1. Bugst anexkrpodopesa M3yuuts  TeopeTHuecKuit OIIK-8 OIIK-8
2. 3agauu 1o TeMe MaTepHaJI [0 BOMPOCY. HJIK onxsa




HJIK oniks.2

HJIK onk a3
1. [TpuHOUTIBL, BUABI U W3yunte  Teopermdeckuit OIIK-8 OIIK-8
anmaparypa ONTHYECKOH | MaTepHa 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 MaTepuai o BOIpocy. HJIK onksa
yABTPAEHTPU(YTHPOBAH HJIK onks.2
us HJIK onixss3
2. 3ajaym 1o TeMe
1. [ToTeHIIIOMETPHSL: W3yunte  Teopermdeckuit OIIK-8 OIIK-8
NPUHLAIT METOa U Martepuall 1o BOIpocy. HJIK onxsa
00J1acTh MPUMEHEHUS B HIIK onixs.2
onoorun HJIK onkss
2. 3ajauu no TemMe

4.4. MeToauyeckne yKa3aHusi 110 OPraHU3alUH CAMOCTOSITeIbHOMH PadoThI CTY1€HTOB
CaMocTosiTenbHasi paboTa CTYACHTOB SIBIISIETCS COCTABHOM 4acThi0 y4eOHOro mporecca u
UMEeT LEeNbI0 3aKpeIieHHne W YIIyOJIeHHWe TONYYeHHBIX 3HAHMA M HABBIKOB, IIOMCK U
NpUOOpEeTEeHNUE HOBBIX 3HAHMM, a TaKXKe BBINOJHEHHWE Y4YeOHBIX 3aJaHul, MOJATOTOBKY K
IPECTOSIINM 3aHITHSAM, 3a4€TaM U IK3aMEHAM.

J171g opranuzanuy caMoCTOATEIbHON pabOThI O TUCHUILINHE «DU3NKO-XUMUYECKUE METO/IbI
B OMOJIOTHI UCTIONB3YIOTCS CIEAYIONIHE OPMBI CAMOCTOATEILHON yueOHOM padOThI:

- PaboTa HaJ KOHCIIEKTOM JIEKLIUH.

- [TonGop, n3yueHne, aHaIM3 pEeKOMEHJOBAHHOW JINTEPATYPHI.

- CaMocTOsTETbHOE U3yUEHHE OTAENIbHBIX TeM, aparpadoB, He U3JI0’KEHHBIX B JIEKLINU.

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

- Hanmcanue pedepaToB, HOATOTOBKA JOKIIAIOB.

- [lonroroBka K TECTUPOBAHUIO.

- [ToaroroBka k 3a4ery.

Tucomennvie pabomwi. JIns u3ydeHUs TeM, HE H3JIOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
UCTIOJIF30BaTh OCHOBHYIO | JIOTIOJIHUTEIBHYIO JINTEPATYPY, & TAKKE HCTOUYHUKH, Hali/IeHHBIC TIPU
HOMOIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M IMOUCKOBBIX cUCTeM. [lJis 3aKperuvieHus Marepuana
PEKOMEH/IyeTCsl JIeNlaTh KpaTKHe KOHCHEKTHl Mo TeMe. KadecTBO BBIMOJHEHHOH pPaOOTHI
OLIGHUBAETCA B XO0Je OOCYX/JEHHUS ITaHHBIX BOMNPOCOB NpU MPOBEACHUU KOJJIOKBHYMa II0
COOTBETCTBYIOIIEH Teme (cM. 1. 4.3.1).

Pegepam — ¢opma nucbMeHHOW pabOTHl, KOTOPYIO PEKOMEHIYeTCs HpPUMEHSTh Npu
OCBOEHUU BapUATUBHBIX (MpOoGUIBHBIX) IUCHUIUIMH MpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe U3JI0KEHHE COJCPKAHUS HAyYHBIX TPYJOB, JUTEPATYPHI MO ONpPEIeICHHON TeMe.
O6nem pedeparta MoxkeT gocturath 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 pacCMaTpUBAaEMON MOAPOOHO Ha JIEKIIMU, CHCTEMaTHU3allUIo
Marepuala u KpaTkoe ero n3noxxenue. Llenb Hanmucanus pedeparta — IPUBUTHE CTYICHTY HAaBBIKOB
KpaTKoro M JaKOHUYHOTO MPEJCTABICHUS COOpaHHBIX MaTepHANIOB U (PaKTOB B COOTBETCTBHH C
TpeOOBaHUSMU, IPEABSIBIIEMBIMHI K HAYYHBIM OTYETaM, 0030paM U CTaThsM.

CamocrosarenbHas paboTa CTYACHTa IPEAyCMaTpUBAeT COBEPIICHCTBOBAHNE HABBIKOB
caMmooOpa3oBaTeNbHONM pPabOThI KaK OCHOBHOTO TYTH TIOBBINICHHS YPOBHS 0Opa3OBaHMS:
yrIyOneHHne W pacliupeHue 3HaHuil 1o mpeamery. Hipke mpeacTaBieHbl BapHaHTHI



CaMOCTOSITENIbHON PabOTHI CTYACHTOB:

1. U3y4deHre yueOHOro Marepuaa, mpeayCMOTPEHHOTo paboyvei mporpaMMoii, HO He
U3JI0KCHHOTO B JICKIIHSIX;

2. HOJIrOTOBKA K YCTHOMY OIPOCY Ha MPAKTUYECKUX 3aHSATHUSIX;

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

4. HaIMCcaHue pedeparos.

Tembl 013 camocmosmenvHou pabomol

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

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

DKOJOTHYECKUX CHCTEM.

DU3NKO-XUMHUYECKHAE CBOMCTBA aMUHOKHUCIIOT, U OEJIKOB

OU3NKO-XUMUYECKUE CBOMCTBA JIUIHJIOB U YTIIEBOIOB

OU3NKO-XUMUYECKHE CBOMCTBA HYKJIICMHOBBIX KHUCIIOT

Onrruueckass 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. Ontuyeckue  CUCTEMBI  JUIS ~ HM3MEPEHUS  KOHIIGHTPAllMd  KOMIIOHEHTOB  IPU
HEeHTpU(yrupoBaHUU

17. MeToibl MOATOTOBKH 00pa3lioB AJis (PU3UKO-XMMHUECKOTO aHaln3a

18. MeTo/1bI KOHIIEHTPUPOBAHUS PACTBOPOB

19. [ToTeHIMOMETPUYECKHE METOBI.

20. IMonstporpadrueckue METOIBI.

21. 'a3oaHaTUTHUYECKUE METOIBI.

22. MeTobl ¢ MPUMEHEHHEM «MEUCHBIX) dJICMEHTOB.

23. KommnbroTepbl B PU3NKO-XUMUYECKUX UCCIIEIOBAHUSX.

24. IMMyHOJIOTHIECKUE METOIBI

POONO U AW

Pexomenoayuu no noocomosxe peghepama

['my6okoMy yCBOEHHIO CTY/IEHTaMU MaTepuaia Kypca, ¢ HCIIOJIb30BaHUEM TEOPETHUECKUX U
NPaKTUYECKUX NCTOYHUKOB. Pedepar mo3BoisieT Hanbosee MOJHO M TOAPOOHO OCBETHTH TEMY
UCCIIEIOBaHMUS, IPOAHAIM3UPOBATH CYTh BOIIPOCA U BBICKA3aTh CBOE OTHOILIEHHE K OMUCHIBAEMOM
npobneme.

Pedepar nomxeH BKIIIOYATh CIETyIOIIUE pa3eiibl: BBEACHUE, 1€ YKa3bIBAIOTCS ILETH U
3aja4n pabOThI, OCHOBHAs YacTh, TJI€ JAETCS aHAJIHM3 JIUTEpaTyphl, PACKPBIBACTCS ‘‘UCTOPHS
BOINpOCa”, M3JIaraloTCs OCHOBHBIE IOJIOKEHHS MOCTABICHHOW MPOOJIeMbl; 3aKiIIOYeHUe, IJe
MIPUBOJISITCSI OIICHKH TIPOJICTTAHHOMN paboThI, Ja€TCs aHAIN3 PEUICHUS TIOCTABICHHBIX BO BBEJICHUT
3agay. OOs3aTenpHBI NMYyHKT pedepara - OuOIMOrpapuuecKuil CHUCOK HCIOJIB30BAaHHOM
JUTEPATYPHI.

O6bem pedepara He OKEH MPEBBINIATH 25 CTPaHMIl MEYaTHOrO TeKCTa. TekcT paboThl
JIOJDKEH ObITh HaOpaH Ha kommbioTepe mipudToM Times New Roman pasmepom 14 nt (mpu
UCTIOJIb30BaHUM TEKCTOBOro mpoueccopa Microsoft Word). lpudt, wucnonb3yemsiii B
WJUTFOCTPAaTUBHOM Matepuasie (Tabmuipl, rpaduKu, ITAarpaMMmbl W T.II1.), TIPH HEOOXOTUMOCTH
MOXeT OBITh MeHbIIIe, HO He MeHee 10 nT. MeXCTpOUHbIi HHTEPBAI B OCHOBHOM TEKCTE (KpoMe



WUTIOCTPATUBHOTO MaTepuaa) - oJyTOpHEIH, hopMarupoBanue mo mupuHe. [Ipu Habope TekcTa
cienyer coOmoaaTh cleayoUe pa3Mepsl MMojiel CTpaHuIIbl: JieBoe nose -30 MM; rpaBoe mojie -
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
Oosblnye, meperpykeHHble udpaMu TaONUIBI, a Tak K€ MaTepuaj, oQOpMIICHHBIH B BUIE
CIUJIOIIHOTO TEKCTa, MEJIKUE JHarpaMMbl, pUCYHKHA U T.II.

Marepuain qoknana peKOMEHYyeTCs U3jlararb B CIEAYIOIIEH MOCIeA0BATEIbHOCTHU:

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  M3Jaratb CBOM IMPEACTABICHUS, BECTH apryMEHTHPOBAHHYIO JIHUCKYCCHIO, YETKO
OTBeuaTh Ha BOMPOCKHl. CBOEBPEMEHHOE M KAUECTBEHHOE BBIMOJIHEHUE pedepaTa BOZMOKHO JIUIITh
MIPY TUTAHOMEPHOH CaMOCTOSATENbHON paboTe U OCEIIEHUH KOHCYIbTAINM, paciucaHie KOTOPBIX
COTJIACOBBIBAETCS CO CTYJCHTAMHU.

Cooeporcanue u popma omuema no npaxmuieckoi pabome

OTueT 1Mo MpaKTHYECKO padoTe TOJKEH BKIIOYATh CIICAYIONINE Pa3Iebl:

1. Ha3Banue paGoThl

2. llens u 3amaun paboThI

3. MeTo/ibl UCCeI0BaHUS

B nmanHOM pasgene mpUBOAATCS TEPEUYCHb HCIIONB30BAaHHBIX B pPabOTe pPEaKTHUBOB,
npubopoB, 000pyIOBaHMS M MAaTepHalioB; OINHCAaHHE METOJIUK, JUTEepaTypHble HMCTOYHUKHU
MeToauk. He ciemyer BKITIOYaTh MaTepHaibl, He UCIIOIb30BaHHBIE B paboTe.

4. O6cyxaeHne pe3ynbTaToB

B nanHOM paszmene NpUBOIATCS OCOOCHHOCTH MPOBEACHHUS paldOThHl, B TOM YHCIE
OTKJIOHEHUSI OT OOUICTIPUHATBIX METOAMK, OOYCIOBIEHHbIE OIIMOKaMH B MOCTAaHOBKE,
MOTPEITHOCTSIMHU TPH TPUTOTOBIICHHH PACTBOPOB, PEAKTHBOB U T.]I., TPUBOSATCS KATHOPOBOYHBIE
rpaduku u pacueTsl. Jlaetcs onucanue u 00CyXJeHHE Pe3yIbTaToB paboThI, JaTa MPOBEAECHHOTO
WCCIICIOBaHMS.

5. BeiBogsl

Kpurepuu onennBanus pedepara:

- OneHka «OTJIMYHOY» BBICTABIISAETCS B TOM Cllydae, €clid B pedepaTe MOTHOCTHIO PacKphITa
TeMa, TPOAHATH3UPOBAHO COBPEMEHHOE COCTOSHHE BOMPOCA, MaTepuan HW3J0XKEH JIOTUYHO,
NOCJIEeI0BATENbHO, NpHUBENeHO He MeHee 10 JIUTepaTypHBIX MCTOYHHMKOB (Cpeau KOTOPBIX
npeobiagaeT JuTepaTypa 3a mociaeaHue S5 7eT), pedepaT opopMIeH B COOTBETCTBHUU C
TEXHUYECKUMHU TPEOOBAHUSAMH, MIPEABABISIEMBIMH K TAKOTO pojia paboTam.

- O11eHKa «XOpOILI0Y» - TEMa PaCKpbITa, IPUBEIEHO JOCTATOYHOE KOJMYECTBO MaTepuania, HO
Opd 3TOM MaTepuan B HEIOCTaTOYHOW CTENEHH MPOaHATU3UPOBAH aBTOPOM, odopmieHue



pedepara COOTBETCTBYET TEXHUUYECKUM TPEOOBAHHSM.

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

- OLeHKa «HEyIOBIICTBOPUTEIBHO» - TEMa HE PACKpbITA, CKYyIHBIH 00BEM NPHUBEICHHBIX
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 oneHrBaHuS YCTHOTO JOKJIAA:

- OneHka «OTIMYHO». B [OKIajge MOJHOCTBIO pAcKphITa TeMa, MPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHHE BOIIPOCA; CTYAEHT CBOOOJHO BIIAJICET MAaTEpUAIOM, H3JaraeT ero
JIOTUYHO, TIOCIIEI0BATENIFHO, JAKOHUYHO, COOJII0/1as OCHOBHBIE ITPaBUIIa KyJIbTYpHsl peun. Jlokmas
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, apTYMEHTHPOBAHHBIC, 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 TpeOoBaHUsM. OTBETHI CTYJCHTAa HE HAa BCE BOIPOCHI
SBJISIIOTCSI UCUEPIBIBAIOIIIMMU U apTyMEHTUPOBAHHBIMH.

- OmeHka «yIOBIETBOPHUTENBHO». TeMma pacKpbITa HE IIOJIHO, MaTepuan TMPHUBEACH Kak
npocTas KOHCTaTanus (akToB, HE MPOAHAIM3UPOBAH, CTYAEHT IMOKa3bIBaeT IOBEPXHOCTHBIE
3HAHUSI. [Ipe3eHTammss YacTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBaHusM. [lpu
00CYX/IeHUU JOKJa/Ja CTYJIEHT He BCerJa JaeT MpaBUJIbHBbIE, MCUEPIIBIBAIOIINE OTBETHl HA
3a71aBaeMbl€ BOTIPOCHI.

- OneHka «HEYIOBIETBOPUTENbHO». Tema JoOKiaza 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 HAOIIOIEHUS

3HaveHue anepTypbl: A=n-sin %A

Yucnosas aneprypa: A = Nn-sin a

250

VBenuuenue okynapa: By = —

OK

~ 250  A250  500-A,

O6miee yBemuueHne Mukpockomna: A = = w1y = f; - B

= ! o ! ! !
fu fia - Tre D
Tewma 4. Xpomatorpadus
OtHOCHTENBHAS CKOPOCTH TIePEMEIIIeHHsT KOMITOHEHTOB B TOHKOM ciioe (Rf): R, = EI
V, -V,

Koaddpuumnent pacnpenenenus: K, = v

S



Bryrpennuit o6bem pactBoputens: Vs = aW, a — Bec cyxoro Hocutensi, W — oObeM BOJIBI,
IOTJIOIEHHON eIMHUIEH MAaCCHI I'eiIs
OO6muit o6beM HenoaBmwkHOU (aszbr: Vi = Vo + Vs + Vi, Vim — 00beM MaTpHUIIBI TEJIA.

Tema 5. Diekrpodopes

\
OnekTpodopeTnyeckas HOJBUKHOCTD: L = G&U WIH [ = E =
V4

Q
f

Tema 6. CIIEKTPOCKOITMYECKHE METOIBI

I
0
Onrurueckas miotHocts: D =1g LT

3akon Byrepa—Jlam6epra—bopa: | =1, -e " um Ig (ITO] =¢-C-I

Tema 7. Llenrpudyruposanue

o’rm—vp,o°r  w’rm(l-vp,) _Vo'r(p-p,)

CKOpOCTh OCAXKICHUSI YACTULIBL: V = . : i V .
KoadduimenT cemumenTanum: S = 5
o°r
Tema 8. IIpoune GUNKO-XUMHYECKHUE METOJIBLI aHAJIN3a
o RT
[ToTenmman snekrpoxa (ypaBuenue Hepucra): E=E" +— -Ina.
. o RT a,,
[ToTeHIIMaT OKMCIUTEIBHO-BOCCTAHOBUTENBHOM Mmapel: E =E" + _F - n =%
n a

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

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEeTyCMOTPEHbI YUeOHBIM
IIJIAaHOM.

V. YYUEBHO-METOJUYECKOE 1 HTHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

a) mepe4veHb JUTEPaTyphbl

1. Amnamutnueckas Xumus U GU3UKO-XMMHUUYECKHE METObI aHanu3a [ Tekct] : yuel. s
CTY[. BY30B, 00y4. IO XMM.-T€XHOJIOT. Hamp. U crell. : 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 »k3.)

2. ®wusuko-xumudeckue Metonbl B Onosiorun [Tekct] / B. I1. Canosaposa [u np.] ; pen. B.
I1. CanoBaposa - Upkyrck : M3n-Bo UT'Y, 2013. - 295 c. - ISBN 978-5-9624-0806-4 (70
9K3.)

3. Ocrepman JI.A. MccnenoBanne OHOTOTHYESCKHX MaKPOMOJICKYIT
31eKTPOoOKYCUPOBAHHEM, UMMYHOIEKTPOGOPE30M U paIHOU30TOMHBIMU METOAAMH /
JLLA. Octepmasn. - M.: Hayka, 1983. - 304 c. (4 7k3.)

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

0) mepuoguYecKne U3IAHUS
«buonornueckue meMOpaHbl», «buoxummsy, «buoduszmkay, «buorexHoIOTHNY,
«Bomnpocsl Onomornueckoi, MeIuIMHCKON M (apMarneBTHUeCKod Xumum», «M3Bectust PAH.



Cepuss Ouonormueckas», «Mukpoobuonorus», «MonekynsapHas Ouonorus», «llpuknannas
OMOXUMUS U MUKPOOUOJIOTUSY.

B) 0a3bl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE M MOMCKOBbIE€ CUCTEMbI

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 osnexkTpoHHas OHOJIMOTEKa, KpYyMHEHIINI
poccuiickuii MHPOPMAITMOHHBIM TOPTaJI B 00JaCTH HAYKH, TEXHOJOTHH, MEIUIUHBI U
o0pa3oBaHus, coJepKauii pedeparsl U MOJHbIE TEKCTHI Ooniee 12 MITH HAyYHBIX CTaTel
U ITYOJIMKAIHHA.

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

5. http://molbiol.ru/protocol/ - omucanue OOJBIIOro KOIMUYECTBA (HUBUKO-XMMHUYCCKHX H
MOJIEKYJISIPHO-TEHETHUECKUX METOJIOB.

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

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

8. http://www.protocol-online.org/ - CaiiT comepXHUT XOpOIIO CTPYKTYPUPOBAHHYIO
KOJUIEKIIUIO CCHUIOK Ha MPOTOKOJIBI METOAOB (B OCHOBHOM, PazNUYHBIX JabopaTopuit).
Nmeercsa Tematnueckuit hopym.

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 nocrymna 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 OBECIIHEYEHUE JJUCIHUIIJINHbI
6.1. YueOHO-1a00paTOpHOE 000pyI0BaHHE:

MartepuaabHO-TEXHUUYECKOE 00ecTiedeHIe TUCITUTUTUHBI « DU3NKO-XUMHUYECKHUE METOIBI B
Ouosiorumy 6a3upyeTcst Ha CICAYIONTUX pecypcax:

- Aygutopusi IS TIPOBEACHUSI 3aHATHI JIEKIIMOHHOTO TUIA. AyTUTOpHUs 000pyI0OBaHa:
cneyuanuzuposanrot (yaeOHoI) mebenvio Ha 66 TOCaTOYHBIX MECT; 000PYI0BAHA MEXHUYeCKUMU
cpeocmeamu obyuenus, CIYXKAIIUMHU JUIsL TpeJcTaBleHus yuyeOHol uHbopManuu O0iblIon
ayIUTOpHUH 1o qucHumimHe «Dusnko-xuMuyeckue MeTo il B Onosiorun»: npoektop Epson EB-
X03, okpan Digis; yuebHO-HaznsiOHbIMU nOCOOUAMU, OOECTICUYUBAOIIUMUA TEMATHUECKUE
WLTIOCTPAIH TI0 JTUCHHUITINHE «DH3UKO-XUMHUYECKHE METO/IBI B OMOJIOTHWY: TPE3CHTAIlNH B
KOJINYECTBE S IIT.

- Aynuropus i IPOBEJCHUS 3aHATUH J1a00paTOPHOTO TUIA. AyaUTOpHUs 000pyAOBaHa:
cneyuanuzuposanuoll (yaeoHol) mebenvro Ha 12 mMOoCcagoIHBIX MECT; 000PYI0BaHA MEeXHUYECKUMU
cpeocmeamu ooyuenus: IlpoektropEpson EB-X03, Dkpan ScreenMedia, Jlocka ayautopHas
MejoBasi, MarHuTHas, JlaGoparopust opran xumum - Illkad BeITsDKHOW AD-221"- 2 1mT.,
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Xumnueckuit mkad (cremuiax) -1 mr., JlaGopaTopHbIi CTON ¢ BHIKATHBIMH TymMOamMH — 5 IIT.,
XonomunebHUK «MuHCK» - 2mT., Ammapar mjis BepTHKaJIbHOTO 3nekrpodopesa — 1 mT.,
Bakyymmnsiii ucnaputens PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mt., le3unrerparop Y-20 — 1
mt., V3Mepurens MOHHBIX CONMPOTUBIEHUM (umneaanca) - 1 mr., VICTOYHMK muTaHusd i
anekrpodopesa "Inbd" — 1 mT., Ocuumiorpad yausepc asyxiydeBoir C-55 — 1 mr., Tepmocrar
TC-80 — 1 mr., Lentpudyra K-24 — 1 mwr., LHearpudyra MIIB-310 — 1 mT., BEChl aHaTUTHYCCKHE
HR-200 — 1 mT., Becol 1aboparopusie OHAUS — 2 mrt., peppakromerp UPD 45462M — 1 .,
pebpakromerp YPII — 1 mr., ¢orosnexkrpokanopumerp KF 77 — lmr., uentpudyra
naboparopnas OIIK-8 — 1 mrT., nentpudyra mabop-s1, meauuuH-s1, HactoibHas LJIH 16 c
MHUKPOIIPOIIEC-HON cucTeMo ynpasi — 1 mrt., ciekrpodoromerp CD-2000, hepmentep Minifors
Speco OakrtepuanbHblii — lmiT., Tepmoctar WB4MS Boasblii /c mepememmBanuem/ - | 1mirT.,
tepmoctatr TC-1/80 CIIY — 1 mT., cayxamuMmu JJis IPeAcTaBlIeHus y4eOHOH HHGbOpMAaIiu
00JIBIION ayAUTOPUH 1O TUCHUILTHHE «DU3NKO-XUMUUECKUE METOJIBI B OMOJIOTUI.

- KommnbrotepHblii kiacc (yueOHas ayauTOpusi) Al TPYNIOBBIX M HHIUBUIYaTbHBIX
KOHCYJIbTAIlMid, TEKYIIEr0 KOHTPOJS M TPOMEXYTOYHOHW aTTeCTalliH, OpraHu3aluu
CaMOCTOSITENbHOM paboThl. AynuTopusi 000pyA0BaHa: ClIeUaIN3UPOBAHHOM (YueOHOIT) MeOenbio
Ha 20 mocaJ0YHbIX MECT, JI0CKOI MEIOBOI; 000pyA0BaHAa TEXHUYECKUMU CPEICTBAMHU O0yUECHMUS:
Cuctemnsiii 6510k PentiumG850, Monutop BenQ G252HDA-1 mr.; Cucremnusiii 610kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremnsiii 610k PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6sok IRU T2105P — 2 mr.; Cuctemusrit 6;10k Pentium G3250,
Monwutop BenQG955 — 1 mir.; Cucremusiii 61ok Pentium G3250, Morutop BenQ GL2250 — 1
wit.; CucreMuslit 610k Pentium G3250, Monutop Samsung T200 HD — 1 mt.; CuctemHblii 6510K
Pentium G3250, MonuTtop Samsung T190N — 1 mt.; Cucremnstii 6510k Pentium G3250, Mounutop
Samsung 740N — 1 mt.; ITpoextop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpanuueHHbIM
JOCTYIIOM K cetd MHTepHeT M oOecreueHHeM JOCTyla B AJIEKTPOHHYIO HH(GOpPMAIMOHHO-
00pa30oBaTeNbHYIO CPey OpraHU3aIIH.

- Tlomemenuss [Isi XpaHeHMs] M TNPOQPHIAKTUYECKOTO OOCIYXMBaHHUS Y4eOHOTO
o0opynoBanusi. Ayautopus o00py/oBaHa: ClEIUAIN3UPOBAaHHON MeOenblo Ha § MOCaJ0uHbIX
mecT; BrermspkHol mkadg — lmr., Jlamunapssii mkag — 2 mr., Tepmocrar TC-80 — 2 mT.,
JlaGopaTopHbIif cTon MeTamuueckuit — 3 mT., JIJabopaTopHBbIii CTOJ ¢ pE3MHOBOM MOBEPXHOCTHIO
— 2 wrt., XoNOAWIbHUK «ATHaHT» — 1mT.MUKpOCKONT MOHOKYJIApHBIA — 8 T, Mukpockon
"buonam"-1 wr., Crepummszatrop mnaposon BK-75 IIT "T3MOMU" - lwmr., Ilunerka
aBromarnueckas Jleununer 0,5-10 m"-1 mr., [lunerka-go3arop"-1 wmrt., Mukpockon Levenhuk
D870T tpunokynsp"-1 wr., [Ipoexrop Osepxen'-1 mwr., [Ipoekrop View Sonic"-1 ., IIpoexktop
View Sonic"-1 mr., Hoyroyk Lenovo"-2 mir., [Ipunrep Brother -1 mit., [Tpunrep Canon -1 1mrT.,
ITpoexrop OBepxen'-1 wir.

Jlabopamopus buoxumuu u OuomexHoro2uu

Xpomatorpad KHUJIKOCTHBII MHUKPOKOJIOHOUHBIH "Munuxpom-6"; Hanoporomerp Pearl -
lut; ®depmentep Minifors Speco OakTepuanbHbIN-1IIT; CcayXamlMMU A MOPEICTaBICHUS
yueOHOI nH(popMaIy Mo AUCHUIUINHE «DU3HUKO-XUMUYECKUE METO/IbI B OHMOJIOTUN».

6.2 IIporpamMHoe obecrnieyenne

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

Kaspersky Endpoint Security mis 6usneca - Crammaptaeii Russian Edition. 250-499.
®opyc Kontpakr Ne04-114-16 ot 14uos6pss 2016r KES. Cuer NePCI[3-000147 u AKT or
23u0s0pst 20161 JTui.Ne1B08161103014721370444.



Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JlutieH3uu
Microsoft 43364238.

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

Office 365 npodeccnonanbHbii IrOC A yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

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

Cmarnoapmuvie memoobl 00yYeHUsL:

e UMudopmannoHHas JeKIus

e JlaGopaTopHble 3aHATHS, MPEIHA3HAYCHHBIC NJIsi MPAKTHUYECKOTO OCBOCHHS CTYICHTAMH
HanboJsIee BOCTPEOOBAHHBIX B OMOJIOTUN (PU3UKO-XUMHUYECKUX METOOB;

e (CamocrosTenbHas paboTa CTYACHTOB;

e KoHCynbTalMy npenoaBaTes;

e [loaroroBka 0TBETOB Ha KOHTPOJILHBIE BOIIPOCHI M PEIICHUE PACUETHBIX 33724,

Obyuenus ¢ npumeHernuem UHMePaAKMUsHuIX opm 00pPaA308aMENbHBIX MEXHOIOULL:

e Kelic-MeToq — oOy4deHHe B KOHTEKCTE MOJCIUPYEMOH CHUTYalluu, BOCIPOHM3BOASIIECH
pealibHbIEe YCIOBUS HAYYHOU J1eATeNbHOCTH (pa300p KOHKPETHBIX CUTYaLIUi);
¢ HH(QOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE  00pa30BaTENbHbIE TEXHOJOTMM —  JICKIUS-

BU3yaJIM3allusl, MPEJACTABICHUE PE3yJIbTAaTOB NEATEIbHOCTH (pedeparoB U OTYETOB IO

1ab0paToOpHBIM paboTaM) C UCMOIb30BAHUEM CIEIIHATM3UPOBAHHBIX MPOTPAMMHBIX CPEI.

ViIl. OHEHOYHBIE MATEPUAJIBI U1 TEKYIIEI'O KOHTPOJIA "
MPOMEXYTOYHOM ATTECTALIMU

Tecmosvie 3a0anus 0151 BX0OHO020 KOHMPOJISL

1. AMHMHOKHUCIOTHI B BOJHOM pacTBOpe INpH 3HaueHHsX pH, OIM3KuUX K HEHTpalbHBIM,
COJIepKaT: a) MOHM3UPOBAHHYIO AMUHOTPYMIY; 0) IPOTOHUPOBAHHYIO KapOOKCHUIIBHYIO
rpymniy; B) NPOTOHUPOBAHHYIO AMHUHOTPYMIY; T') HOHHM3MPOBAHHYIO KapOOKCHIBHYIO
rpyniry

2. IlemtupHast cBA3b, oOOpa3yiolias MEPBUYHYIO CTPYKTYpy O€JIKOB sBJseTcs: a)
KOBaJIEHTHOI; 0) HOHHOI1; B) BOJOPOIHOM; I') BaH-nep-BaanscoBoit

3. Kaxkue cBsi3u 00pazyroT [J-criupaib BO BTOPUUHOM CTpyKType Oenka? a) Bannep-Baainbca;
0) runpodoOHbIe; B) IENTUIHBIE; T') BOJOPOIHBIE

4. Kakme ¢dakropel MOryT BBI3BIBaTH HEOOpaTHUMyl0 JeHaTypanuio Oenka?  a)
B3aUMOJICCTBUE C JTUTAH/IOM; 0) OTPAaHUYCHHBIN MTPOTEOIHN3; B) IEUCTBUE COEH TSHKEIBIX
METAaJUIOB I') U3MEHEHHE KOH(pOopMaIuu OEIKOB 3a CUET XUMHUYECKON MOIU(PUKAIIIH

5. U3 nmypuHOBBIX OCHOBaHUH B HYKJIEMHOBBIX KUCIOTaX OOHApYKEHBI: a) afieHnH; 0) TuMuH;
B) YpaLWJI; T') TUTO3UH

6. Cpeau mepevnciieHHbIX COeMHEeHNH ykaxuTe ekrponuthl: a) NaOH; 6) CeHs; B) HCI;
r) CoHsOH; 1) CsH1206

7. Kakoil 31eMEHT MMEET TOJIBbKO OTPUIIATEIBHYIO CTENEeHb OKHCICHHs? a) KUCIOpo.; O)
HEOH; B) YIJIEPOJ; I') JUTUIA; 1) GTOP
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[Tpu HarpeBaHUM CKOPOCTh XMMUYECKON PEaKIMU: a) yMEHbINACTCS; 0) HE MEHSETCS; B)
CHayaja BO3pacTaeT, MOTOM MaJaeT; I') BO3pacTaeT

PaBHOBecue peakuuy cMemaeTcs B CTOPOHY 0Opa3oBaHUs MPOAYKTOB pEakUUHU HpH: a)
YBEJIMYEHUH KOHIIGHTPAIlMM HWCXOJHBIX BEIIECTB; 0) YMEHBIICHWHU KOHIEHTPAIIUU
WCXOJHBIX BEIIECTB; B) YBEIMYCHUN KOHIICHPAIIMH MTPOIYKTOB PEAKIIMK; T) HEM3MEHHBIX
KOHIIEHTPALUAX BCEX BEIIECTB

YHuBepcaiibHas ra30Bast IOCTOSIHHAS — 3TO pabd0Ta, KOTOPYIO COBEPILIUT MPH YBEITMUCHUH
Temrepatypsl Ha 1K B m306apHOM nporecce: a) 1 kr rasa; 6) 1 kmons raza; B) 1 m° raza;
r) 1 nuTp rasa.

Bri6epute Hanbosee npaBUiIbHOE ONpeeNieHue: mokaszarenb pH - 3To: a) KOHIIeHTpaIus
IPOTOHOB B PacTBOpE; 0) KOHIIEHTPALUs THAPOKCUI-aHUOHOB B PacTBOpE; B) JoTapudm
KOHIIEHTPALlUU [IPOTOHOB B pacTBOpE; I') 0OpaTHBIN Jorapu(m KOHIEHTPALUU IPOTOHOB
B pacTBOpE

K nyxneosunmonodocdaram otnocurcs: a) ATP; 6) AMP; B) TMP; r) CTP

[To mpaBuiry Bant- I'odda ckopocTh XuMUUECKOH peakiuy yBeanmuuBaercs B 2-4 pasa
IpU: a) HATMYMH KaTalnu3aTopa; 0) MOBBIICHUN TEMIIEPATypPhl; B) TOBBIIICHUN JaBICHUS;
T') MOHM)KCHUE TEMIICPATyPBI

MaccoBas 10511 BOAOpOJa MEHbIIIE BCero B BemecTe, ¢popmyna koroporo: a) CHs; 0)
H2>COs; B) CoH2; ) CoHe

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

KonnuecTBo (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 (111) paBuoit 19,5 r, cooTBeTCTBYET KOIMUECTBO BEILIECTBA:
a) 0,5 mons; 6) 0,1 monsw; B) 0,25 monb; 1) 0,3 Mo

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

Ha ocHoBaHM# XUMH4ecKoil (hOpMyIIBI MOKHO OTIPENIEIIUTE: a) MaCCOBBIE JI0JIH DJIEMEHTOB
B COEIMHEHWHU; 0) MOJSIPHYIO MacCy BeIECTBa; B) MAacCOBYIO OO0 pacTBopa; T)
M30TOIHBIN COCTaB BEIIECTBA

[Ipu onmuHakoBO#l Temmeparype W AaBieHWH | 1 razooOpasHoro kucimopona u 1 i
razo000pa3HOro BOJIOPO/Ia UMEIOT PaBHbBIE: a) YMCIIO MOJIEKYI; 0) Macchl; B) TUNIOTHOCTH
Monekyna — 9T0: a) 4acTuIla aToMa; 0) YacTHIIa, CYIIECTBYIOIIAas B TBEPJOM COCTOSIHHH,
B) HaWMEHbINAs YacTHIlA BEIIECTBA, COXPAHSIONIas €ro CBOWCTBA, TI) YaCTHUIIA,
coJieprKaIiasi HOHbI

HanpaBieHne OKHCINTEIbHO-BOCCTAHOBUTENBHONW peakmmu: Fe¥* + I° — Fe?™ + Iy,
TIpoTeKarolleil mpy cTaHaapTHEIX yenoBusax: E% 12 7/ 1°=+0.536B; Fe**/Fe?* = +0.771B;
a) BmpaBo; 0) BJIEBO; B) peakiMsl PaBHOBECHA; T) JTHUX JAHHBIX HEAOCTATOYHO JIJIst
oTpesieNieHus] HalpaBIeHUS PeaKIuu

MarauTHoe KBaHTOBOE YHCIIO M XapaKTepU3yeT: a) pagnyc OpOUTHI dJIEKTPOHA; 0) HAKJIOH
OpOUTHI B IPOCTPAHCTBE; B) DHEPTHIO dJIEKTPOHA; T) 3apsif spa

['maBHOE KBaHTOBOE uMcIio N (1Mo bopy) xapakTepusyert: a) GopMy IEKTPOHHOTO 00JIaKa;
0) paccTossHUE SIEKTPOHA OT SPa; B) YHEPTHIO IIEKTPOHA; T') 3aps sapa

Op6utansHoe kBaHTOBOe umciao | (mo Bopy) xapakrtepusyer: a) pasmep opOuTHI, 0)
DHEPTrUI0 JJIEKTPOHA; B) (GOpMY IIEKTPOHHOrO oOJaKa ; T) SJIEKTPOOTPUIATEIBHOCTD
aToma

[TpaBuna, cobmrofaromuecs MpU 3aMOJHEHUHU SJEKTPOHAMHU AaTOMHBIX OpOuTaneil: a)
npuniun [laynu; 0) nmpaBwio XyHaa;, B) MPUHIMIT HAUMEHBIICH SHEPrUM; T) MpaBuia
KneukoBckoro

MakcumanbHOE YUCIIO0 AJIEKTPOHOB Ha ypoBHE ¢ N = 3 paBHO: a) 3; 0) 4; B) 32; 1) 18; 1) 8
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BemecTtBa, B KOTOpBIX BCe CBS3M KOBaeHTHBIE mossipHbIe: a) H202; 6) NH4NO3; B) NHs;
r) H20

Haunmenee npouHas xumudeckast CBsi3b: a) METAJUIMUECKast; 0) MOHHAs; B) BOJAOPOIHAS; T)
KOBaJICHTHAsI

EIMHUIBI M3MEPEHHs CKOPOCTH XMMHYECKOH peakiuu: a) MOoiub-1c?; 6) i-Momb L B)
C'MOJb '1; T) Moub- 1 Mua™

[TpaBuiio (mpuHLUI), JIeXKaIee B OCHOBE OIPEACIICHUS BIUSHUS PA3IMYHBIX (PaKTOPOB HA
XUMHUYecKoe paBHoBecue: a) npunuun I[laynu; 0) mpaBuno Xynpna; B) npuHiun Jle-
latense; r) mpasuio Bant-T'odda

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

Bripaxxenue “PactBop ¢ maccoBoii noneit 3% o3nayaet: 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 oxnoii cknsuke Hamucano “15% HCI”, a wa apyroit — “onci=0.15”. TlpaBuibHOE
YTBEpXKACHHE: a) KOHIIEHTpalusl pacTBopa B nepBoil ckisiike B 100 pa3 Oosiblie, 4em BO
BTOPOil; 0) KOHIIEHTpAIUs pacTBOpa BO BTOPOIi ckiisiHKe B 10 pa3 MeHbIIIe, YeM B MEPBOIL;
B) KOHIIEHTPAIIMX PACTBOPOB B 00EMX CKIISTHKAX OMHAKOBBI

Boanbie pacTBOPHI AJIEKTPOIUTOB MPOBOJAT ICKTPUUECKUN TOK 32 CUET: a) KATUOHOB U
AIIEKTPOHOB; 0) AaHMOHOB U JICKTPOHOB; B) TOJIFKO JIEKTPOHOB; T') KATHOHOB 1 aHUOHOB
BemiectBa, KOTOpbIE pU JUCCOLIMALIMU B BOJE B Ka4eCTBE KAaTHOHOB 00pa3yIOT TOJIBKO
MOHBI BOJIOPOJIA, HA3BIBAIOTCS: a) MIeJo4YaMu; O) KHUCIBIMU COJISIMHU; B) KHUCJIOTAMH; T)
aM(bOTEepHBIMU THAPOKCUIAMU

DNEeKTPOIN3 — ITO: a) OKUCIUTEIbHO—BOCCTAHOBUTENBHBIE TPOLIECCHI, TPOUCXOISIINE B
pacTBOpax U pacmiiaBax 3JIEKTPOJIUTOB BO BPEMS MIPOXOKACHUS FIEKTPUUECKOTO TOKa; 0)
OKHCITUTEIFHO-BOCCTAHOBUTEIFHBIC PEAKIINH, TPOXOISIINE B PACTBOPAX MEXKITY HOHAMU;
B) peaKIMi MOJIEKYJ PACTBOPEHHBIX BEIIECTB C MOJIEKYJIaMU BOJBI.

DJEKTPOIU3 JUCTUILTUPOBAHHON BOJBI IPOBOIUTH: a) MOXHO, T.K. BOJA TUCCOITUUPYET C
oOpasoBanneM nonos H* 1 OH’; 6) MOkHO, e/ JOOABHUTH 3JIEKTPOIIUT, YBEIHMIUBAIOIIUI
AIIEKTPONPOBOIHOCTD pacTtBopa; B) HENb3s, T.K. MOJIEKYJIBI BOABI Ha HMOHBI HE
JUCCOLUUPYIOT.

Ha karoge oOBIYHO NpOTEKAIOT MPOLECCHI: a) OKUCIEHMs; O) BOCCTAHOBJIEHUS; B)
JUCCOLIMAIINY DIIEKTPOIUTOB HA MOHBI.

Bydepubim cBoiictBoM obmamaer cmech: a) (CH3COO)2Pb 1 CH3COOH; 6) NHsNO3 u
NHsOH; B) NH4sNO3 u HNO3; r) Cu(OH)2 u CuCl;

OneHouyHble  CpEACTBA  TEKYHIEr0  KOHTPOJs (OPMHUPYIOTCS B COOTBETCTBUU C

[TonoxxeHneM o OaIbHO-PEUTHHIOBOM crcTeMe YyHUBepcuTeTa. HazHaueHue olleHOYHBIX CPE/ICTB

- BEISIBUTH c(opMupoBaHHOCTH kKomnereHIn OITK-8.

agbrwbnE

~N o

Temvl pechepamos
OU3NKO-XUMUYECKUE METObI UCCIICIOBAHNSI B MOHUTOPUHTE OKPY)KAIOIIEH CPEIBI.
MeTo bl U3YYCHHUS KUBBIX KIETOK (PacTeHUH, )KUBOTHBIX, MUKPOOPTAaHH3MOB).
W3ydeHne TOHKOM CTPYKTYpPhl MAKPOMOJIEKYII: MPOILIOe, HACTOsIIee U Oy TyIIee.
CoBpeMeHHBIE MUKPOCKOITBI: HOBBIC BO3MOKHOCTH.
DKONOTUYECKUIT MOHUTOPUHT U METOJOJIOTHSI HAYYHBIX HMCCIEIOBAaHUN — MpOoOIeMBbl U
MIEPCIICKTHBBI.
DnekTpodopes: UCTOPHsSI OTKPBITHS U COBPEMEHHBIE BO3MOKHOCTH.
Hcrionp30BaHue IBYMEPHOTO Tellb-IeKTpodopesa sl pa3aelieHus OeTKOB.
JloCTOMHCTBAa W HEIOCTAaTKH METOJIa Telb-3JeKTpodopes3a s U3ydeHUsT HYKIECHHOBBIX
KHCJIOT.
JleHaTypupyOIUN Telb-3JeKTPo(ope3: UCIOIB30BaHUE IS pa3/IelCHHs] HYKIEHHOBBIX
KHCJIOT.
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JeHarypupyromuit refb-31eKTpodopes: UCIOIb30BaHUe I pa3AciieHus] OCIKOB.
OU3NKO-XUMHUYECKUE METOJIbI M PYHIAMEHTAIBHBIC OTKPBITHS B 00JIACTH MOJICKYJIIPHOM
OMOJIOTUH: B3aUMHOE Pa3BUTHE U TBOPUYECKAS MBICITb.

PoJib GU3HMKO-XUMHUYECKOTO TIOIX0/Ia B OTKPBITHH ITPOLIECCOB TPAHCKPHUIIIIUH, TPAHCIISIIH
58 peHJII/IKaL[I/II/I.

V3y4eHne BUPYCOB: HEBO3MOXKHOE CTAJI0 BO3MOMKHBIM.

Bo3moxHOCTH METO1a CeTMMEHTAINH B H3yYCHUH BUPYCOB U OaKTepruodaros.
VIMMYHOJIOTMYE€CKHE METOJIbI B H3yYCHUH MaKPOMOJICKYIL.

Vcnonp30BaHue painOaKTUBHBIX U30TOMOB B H3yYeHUN (DYHKIIMOHUPOBAHUS KIIETOK.
Hcnonb30BaHrue pagMOaKTHBHBIX H30TOIMOB B HM3YYCHHH TPOMUUYCCKOH CTPYKTYpPBI
OuoIrcHO3a.

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

KosinyecTBeHHBIE METO/IBI B U3YUCHUH MAKPOMOJICKYJI H KIIETOK.

N3yuyenue CTpyKTypbl MAKPOMOJIEKYJI: UCTOPUS Pa3BUTHUS METOJAMYECKUX MTOAXO0B.
[TprMeHEeHNe MOHOCEIEKTHBHBIX 3JICKTPOJOB JIJIS ONMPEICICHHS KOHIICHTPAIMK HOHOB B
BOOHBIX paCTBOan.

MeToibl onpeieTICHHs MOJICKY ISIPHBIX MacC OMOMOJICKYII: CPABHUTEIIbHBIC ACTICKTHI.
OU3NKO-XUMHUYECKUE METO I UCCIICIOBAHUSI IPOTEOMA.

KBaHTOBBIE MEXaHHM3Mbl BO3HHKHOBEHHS MOJICKYJIIPHBIX CIIEKTPOB TMOIJIOIICHUS |
I/ICHYCKaHI/ISI.

Konmponvhvle 6onpocwl 013 meKywe2o KOHmpoJis
Kakue mpuHIMITBL JIe)KaT B OCHOBE KJIaCCU()UKAIIMK OPTaHUYECKUX COSTNHEHU?
KakoBbI MpUHITUIIBI KITACCU(PUKAIIMA AMUHOKUCIOT?
Kakue pacTBOpUTENHN HCHOIAB3YIOT AJIS SKCTPAKIIUN AMUHOKHCIIOT?
Kak MOXHO pa3/ienuTh cMeCh aMHHOKHUCIIOT U HIIEHTH(UIIUPOBATh UX?
Kakue MeTobl HCIIOIB3YIOT [l KOJIMYECTBEHHOTO ONPEesIEHIs] aMUHOKHCIOT?
JaiiTe 00m1yI0 XapaKTepUCTUKY JTHMUAaM. KakoBbI MPUHINTIBI KITACCH(PUKAIINN JTUTTHIOB?
Kak MOkHO M3BNI€UYb JIUMU/IBI U3 OMOJIOTMYECKUX 00pa31ioB?
Kaxuve mpuHIUIIBI JIe)KaT B OCHOBE Ki1acCU(UKAIIUU YTIIE€BOI0B?
Kakue MeTobl HCIIONB3YIOT [T U3BJICUEHHS! YTIIEBO0B?

. J1s pazfeneHus cMecu KakuX YIieBOJOB HCHOJb3YIOT OyMa)KHYI WJIM TOHKOCJIOHHYIO

xpomarorpaduro?

Kakwue crioco0s! knaccudukanuu 0enkoB pacTeHH Bbl 3HaeTe? Ha kakux mpUHIIMIIAX OHU
OCHOBaHbI?

Kaxkue criocoOb1 ¢ppakiinoHUpOBaHUs OCIKOB UCTIONB3YIOT MPU UX BBIICICHUN?

Kakue cBoiicTBa GeIKOB MO3BOJISIOT UX (PPAKIIMOHUPOBATH?

Kaxkue comm 00bIMHO HCTIONB3YIOT 17151 ocakaeHus 0enkoB? [louemy?

KakoBa nocnenoBaTebHOCTh 3TANIOB OYUCTKU O€IKOB?

Kak MOXHO 0unCTUTH O€JIKM OT HU3KOMOJIEKYJISIPHBIX COeTUHEHUN?

Maiite cpaBauTensHyto xapakrepuctuky JHK u PHK.

Kakue pu3nko-xuMudeckre MeTo 1l UCIOIB3YIOT JIJISl BBIAEIECHUS HYKJIENHOBBIX KUCIIOT?
[lepeuncnure u oxapakTepu3yiTe OCHOBHBIE 3Talbl BolaeneHus u ounctku JJHK u PHK?
[ToueMy HYKJIE€MHOBBIE KUCIIOTHI U OEIKU BBLACISIOT HA XOJIOAY?

Kak ouncTUTh HYKJIEMHOBBIE KUCIIOTHI OT O€JIKa U IPYTUX OPraHMYECKUX COEAUHEHUI?
Kak M0O>XHO TPOKOHTPOIMPOBATH cTENEeHb YncToThI penaparos JJHK u PHK?

Kakue meronp!l ncnonb3yroT 1 konmdecTBeHHoro onpeaenenus JJHK u PHK?

Kakue npubOopbl M MeTOABl MOXXHO HCIOJIb30BaTh Ul OIPEICIICHUS COJEpKaHUs
HEOPraHUYECKUX KaTHOHOB?

B dyem npeuMy1iecTBa 1 HEAOCTATKH Pa3HbIX BUJOB CBETOBO MUKPOCKONUH?
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Kakue mpuembl MO3BOJSIOT MUHUMH3UPOBATHh MOSIBIEHUE apTe(akTOB NPU CBETOBOIA
MUKPOCKOIUH?

B xakux cmyyasx 3¢¢EeKTHBHO HCIOJIB30BaTh JIOMUHECHEHTHYIO M ()IyOpeCIEHTHYIO
MUKPOCKOIHIO?

Kakue BO3MOXKHOCTH JjaeT KOH(OKaIbHAsE MUKPOCKOIIHNS?

Kakue npuembl moAroToBKU 00pa3LoB AJis 3IEKTPOHHOI MUKpOocKonuu Bam n3BecTHBI?
Kakue cioco0bl KOHTPacTUPOBAHUS UCIOIB3YIOT B AJIEKTPOHHONH MHUKPOCKOITUHU?
KakoBbl BO3MOXHOCTH TPAHCMUCCUOHHOW U CKAHUPYIOIIEH 3JIEKTPOHHON MUKPOCKOTTUN?
Kakue MeTonpl B COYETAaHMHM C MUKPOCKOINHEH IO3BOJSIOT M3y4aTh JIOKAJIU3ALHUIO
BEIIECTB, OT/ICIbHBIX peakluid, GEPMEHTOB B KJIETKE U TKAHSIX?

B gem cyniHOoCTh METOI0B Xpomarorpadun?

Kto nzo6pen meroa xpomarorpadguu?

MoHO 1M caenaTh BBIBOJ O HMPUPOJAE BEIIECTBA HA OCHOBAHMH XpOMAaTOpapruecKuX
MAHHBIX?

B uwem mpeumymectBa SIIOGHTHOW Xpomarorpaduu mepen  (QpPOHTAIBHOH |
BBITECHUTEIBHOMN?

Jlath ompenencHue CISAYIONUX MMOHSATHI: a) BBICOTA XpPOMAaTOrpaguveckoro nuka; 0)
HIMPUHA XpOMAaTOrpaduiyecKoro Muka; B) oOUINil yaepKUBaeMblii 00BEM.

Uro Takoe OTHOCHUTEIbHBIM yJEpKUBAaeMblii 00BEM U OTHOCUTEIBHOE BpEMs
yAEepKUBAHUSA?

Uro takoe MepTBEIil 00beM KoJoHkn? Kaknue 00beMbl OH B ce0sl BKITFOUAET?

[Touemy B Xxpomarorpauyeckyrd KOJOHKY BBOAST OOBIYHO Majble KOJIUYECTBA
OIpeAeieMbIX COETUHEHUI?

Kak u3smeputs Rf? B kakoM nHTepBasie 3HAYCHUI MOXKET U3MEHAThCS Bemnunna Rf?

B uem npenmytiecTBa U HEAOCTATKH BOCXOSIICH M HUCXOASAIICH XpomaTtorpaguu?

B uem ocobGeHHOCTH M IpeuMyIllecTBa TOHKOCIOWHOW XpomaTorpapuu B CpaBHEHUU C
OymaxHOW?

Kak BBINOJHAIOT KOJIMYECTBEHHBIM aHAJIN3 METOJOM PacCIpeIeIUTEIbHON KUIAKOCTHOU
xpomaTorpaduu Ha 6ymare?

Kakne napamerpsl XpomMaTorpauueckoro MUKa HCIOJIB3YIOT JUIsl KOJIMYECTBEHHOTO
aHayuza?

Yro sBnsercsa Hanboee BaKHON MPUYMHOM pa3MbIBaHMsI XpoMaTorpaduueckoro nuka?
Kakas u3 Teopuit xpomaTorpaduu JaetT OCHOBY Ui ONITHUMHU3ALIMHA XPOMATOTpadhuIeCcKOro
npoiecca?

Kakue BennunHbl XapakTepu3yoT 3Qp(GeKTUBHOCTh XpoMaTorpaduueckoit koaoHku? Kak
€€ TIOBBICUTH?

Kak oneHuth 3ppexkTuBHOCTD pazzeneHus B xpomarorpapuun?

KakoBel 001acTM NpUMEHEHHUs, JOCTOMHCTBA M HEIOCTaTKW METOJOB Ta30BOU
xpomatorpaduu?

Ha3zoBute ciocoObl 1€TEKTUPOBaHUS BEIIECTB B ra30BOM M *KHMJIKOCTHOM XpoMaTorpaduu.
Kakyto uHpOpMaInuio MOXXHO MOJYYUTh W3 XPOMATOTpamMM IpPU HCIOIB30BAHUM JIBYX
MOCJIE0BATENBHO COEIMHEHHBIX 1€TEKTOPOB?

Kakoii nerexktop Bbl Obl BBIOpalM HpHU aHAU3€ OOBEKTOB OKpPYXKAIOIIEH cpeabl Ha
co/iepaHue NeCTULIUI0B?

B deMm CcymHOCTh METOAOB KOJIMYECTBEHHOTO aHaIn3a: a) abCOMIOTHON KaInOpOBKH; 0)
BHYTPEHHEH HOpManu3aluuu (HOPMUPOBKH); B) BHYTPEHHET 0 cTanaapTa?

B kakux ciydasix B KOJMYECTBEHHOM XpOMAaTorpauyeckoM aHaJIU3€ U3MEPSIOT BHICOTY
nuKa? mionaab nuka?

KaxoBa ponbs moaBmxHOM (pa3bl B Ta30BOM U KUIKOCTHOM XpomaTorpadpuun?

[lpuBeauTe mnpHUMeEpbl HEMOABWXHBIX (a3 B ancopOIMOHHON BbICOKOI()(EKTUBHOM
KHUIKOCTHOM XpoMartorpadumu.

UYto Takoe rpaJueHTHOE IIOUPOBAHKE B TA30BOM U )KHUJIKOCTHOU Xpomatorpaduun?
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YeM oTIMUAIOTCS HOPMAJIbHO- U 0OpaleHHO-(pa30BbIi BapuanT BOYKX?

KakoBbl 06s1acTu NpUMEHEHUs, TOCTOMHCTBA M HEIOCTaTKU METOJOB aJICOPOLIMOHHON
xpomarorpadun?

Ha3zoBure Haumbosiee pacnpoCTpaHEHHbIE PACTBOPUTENM U aJCOPOEHTHI B KMJKOCTHOM
xpomaTorpadum.

Kakue HenonBmxHble (a3bl MCIOJIB3YIOT B MOHHOM XpomaTtorpaduu I pas3ieiaeHus
AQHUOHOB U KaTUOHOB?

Kakue noHOOOMEHHBIE CMOJIBI BAM U3BECTHBI?

B kakux cimy4asix UCIOIb3YIOT HOHOOOMEHHHUKH?

Yro Takoe renb-priibTpanus?

Kakue BemecTBa HCHOIB3YIOT B KAUECTBE HOCUTENCH IS Telb-(puiabTparimn?

Yro npencrasusier coboi cedanexc? [lo kakoMy NPUHLUIY pa3IMyarOT pa3Hble THIIBI
cedanexcon?

KakoBsl cdepbl ncnoab30BaHus reiab-(GpuiabTpanuu’?

Kakoli IpUHITHIT JIKUT B OCHOBE Pa3/ICIICHIS MOJICKYJ IPH dJIeKTpodopese?

Kakue ream nucnosb3yror ais aaekTpodopesa 6e1KoB U HyKJIEHHOBbIX Kuciot? [louemy?
J1st Kakux 1ener mpoBOIAT MpoLeaypy iekTpodopesa?

B yeM 0c00E€HHOCTH aHAIMTUYECKOT0 U IpenapaTUBHOIO 3JIeKTpodopesa?

Kak 3aBuCUT OT HanpsKeHUs! Ka4eCTBO AIEKTPOPOPETUUECKOTO Pa3/IeICHHS BEIIECTB?

B kakux ciaydasx neiaecoo0pa3Ho uconb3oBaTth SDS-snexTpodopes?

Uro Takoe nzoanexTpopoxycupoBanue? B kakux ciaydyasx ero mpuMeHsOT?

B kakux ciydasx MCIOJIb3YIOT HO3€PH-, a B KAKUX Cay3epH-THOpUAN3ALINI0?

KakoB npunIun padbotsl criekrpodoromerpa?

Yro Takoe MOJIPHBIN KOAPHUIMEHT SKCTUHKIIUH?

Uro Takoe onTuyeckas miaoTHocTh? Kak ee usmeputs?

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

Kak u g gero mpumenstor ¢uryopecueHTHble kpacutenu? Kakue duryopecleHTHbIE
KpacUTEIU BaM U3BECTHBI?

Kakue Bubl 1eHTpu(yrupoBaHus UCIOIB3YIOT 7S BBIAETCHUS KJIETOUYHBIX CTPYKTYp?
Kakue BemiecTBa MCHOIB3YIOT JUISl CO3/IaHUSI TPAJAMEHTa IUIOTHOCTU B LEHTPU(DYKHBIX
npobupkax?

Uro Takoe k03 PpULIMEHT ceTMMEeHTaIIH?

Yro o3HauaroT enuHuUIbl CBenbepra?

B uem oTiMuns aHANUTUYECKOTO U MTPenapaTUBHOTO LIEHTPUPYTrUpoBaHus?

Kakue ¢pakTopsl BIUAIOT Ha CEAUMEHTALIUIO CTPYKTYP U MaKpOMOJIEKY?

Kak omnpenenauTs NI0THOCTh U Maccy CTPYKTYP U MOJIEKYJI ITPH LEHTPUPYTrupOBaHUN?
Yem ompenenstorcss 0cOOEHHOCTH HCIOJIB30BaHMS YIJIOBOTO POTOpa MM pOTOpa C
MOJIBECHBIMH CTaKaHaMU?

MoseT 1M HCIOoJIb30BaHHE MPHOOPOB 00€CneunTh OOBEKTUBHOCTh PE3YJIbTAaTOB
HCCJIEIOBaHMSI OMOJIOTUYECKUX 0OBEKTOB?

KakoBbI HCTOYHHUKH MOTPEIIHOCTH IIpU paboTe ¢ mpudopamu?

Kakwue cymiecTByroT METOIbI OATOTOBKU 00pa31oB K K XUMHUYECKOMY aHaIHU3y?

Kakue ycnoBus HeoOXxoaumo coOdrofaTh TpU  yNAapUBaHUM PACTBOPOB  Pa3HBIX
OpraHnYecKux coenuHeHuit? [louemy?

B kakux cimyuasx ucnonb3yroT auann3? KakoBsl ycioBHs €ro NpoBeneHus?

Kakue mpeumymiectBa naer auoduiibHas Cyllka B CPAaBHEHHUU C BBICYIIMBAaHUEM B
CYIIMIIBHBIX MIKagax?

Kakue 3kcTpareHTsl HCIIOJIb3YIOT U1 3BJICUEHUS] OPraHMYECKUX BEIIECTB U3 00pa3LoB?
JlaiiTe onpeneneHne NOHATUAM «Pa3JIEIeHUE), KKOHLIEHTPUPOBAHNUEY, «BBIJICIICHHUEY.
Kaxoit mapametp ucronb3yeTcs a1 o1eHKH 3P GEeKTHBHOCTH KOHIICHTPUPOBAHHUSA?

. JlaiiTe onpeseneHne NOHATHIO «K03()(MULIMEHT pa3IeIeHUs.



100. JaiiTe ompeneneHue MOHATHIO CTENEHb W3BIedeHUs. Kakum oOpa3oMm crereHb
U3BJICYCHUS CBsA3aHA C KOAPPHUINEHTOM pacrpeiesieHus?

101. Kak yctpoen pH-metrp? Kakue THIBI 3JIEKTPOJOB HCIOJIB3YIOT ISl U3MEPEHUS
KHUCJIOTHOCTH CpeJibl?

102. B yeM nocromHCTBAa M HEOCTATKU MCIOJB30BAHUS MHIUKATOPHON Oymaru mpu
n3mepenun pH?

103. UTo Takoe CeIEeKTUBHBIE AIEKTPOIBI?

104. Kakue Tumbl celneKTUBHBIX 3JEKTPOJOB BaM U3BECTHBI? 1 4ero ux Ucrosib3yor?

105. AKTHUBHOCTB KakuX (DepMEHTOB MOKHO OTPEACIATH HNEKTPOMETPUIECKU?

106. [ouemy C mmpoko HCIONB3YIOT B OHOXMMHYECKHX M 9KOJOTHYECKHX
UCCIIEI0BaHUIX?

107. Kakue wmeppl mpeaocTOPOKHOCTH HEOOXOJMMO MpeANpUHUMATh, padoTas ¢

paarnOaKTUBHBIMHA n30TonaMu?

Jlemoncmpayuonnsiii eapuanm mecma Nel

1. MeTox pa3zeneHus: MOJISKYJl, OCHOBAaHHBI Ha MHOTOKPATHOM ITOBTOPCHHUU aKTOB COPOIMH U
JeCOpOIMH BEIIECTBA MPH NIEPEMEIICHUH €T0 B MOTOKE TOIBMKHON (Pa3bl BIOJIb HETIOABUKHOTO
copOeHTa Ha3bIBaCTCS:

a) anektpodopes; 0) xpomarorpadus; B) abCopOIHs; T) YIbTpaQUIbTPALIUS.

2. Cpeau TEpEYMCIICHHBIX BHIIOB Xpomarorpaduu BbIOCpH Te, KilaccH(UKALUS KOTOPBIX
OCHOBaHA Ha MEXaHU3Max pa3eiICHHs BEIIECCTB.

a) )KUJKOCTHAs; 0) KOJIOHOYHAs; B) OyMaxcHast; T) adduHHAas.

Hemoncmpayuonnwiii éapuanm mecma Ne2
1. Beibepure TN mepexosia, COOTBETCTBYIOLIMM MOTJIOUIEHUIO MOJIEKYJION 3JI€KTPOMarHUTHBIX
BOJIH BHJIUMOM OOJIaCTH CIIEKTpa:
a) sfepHbIi; 0) MEXAY OCHOBHBIM COCTOSIHUEM M JHOOBIM KojeOaTeIbHBbIM YPOBHEM IE€PBOIO
BO30Y>KJEHHOIO COCTOSIHMSI; B) BpallaTeNbHBIM; I') MEXIy KoieOaTeJbHbIMU YPOBHSMHU B
IIpeJIeax OJHOTO JIEKTPOHHOTO YPOBHS.
2. Breibepute THI TIepexona, COOTBETCTBYIOIIMM IOTJIOMICHUIO MOJIEKYJIOH WH(pPaKpacHOTO
U3ITy4EHUS:
a) sJepHbIi; 0) MEXIy OCHOBHBIM COCTOSSHUEM M JIIOOBIM KOJeOaTelbHBIM YPOBHEM IE€PBOTO
BO30Y)KJICHHOTO COCTOSIHMS; B) BpAIATENbHBIM; T) MEXIy KoJeOaTelbHBIMU YPOBHSIMH B
npejenax 0JHOrO IEKTPOHHOIO YPOBHSI.

ﬂeMOHcmpab;MOHHblﬁ eapuanm cumyayuUoOHHbIX U pACUYEemHblx 3a0ay

Tema «Du3nK0O-XUMHUYECKas XapaKTEPUCTUKA MAKPOMOJIEKYJIDY
PaccuuraiiTe 3Ha4eHHS U303JIEKTPUUYECKUX TOUEK OJIMTONENTH/A 110 U3BECTHRIM 3HaueHusIM pK
Tema «MeTobl HEMOCPEICTBEHHOTO HAOIIOICHUSI»
Bo ckonbko pa3 M3MeHHMTCS IIyOMHA Pe3KO M300pa)KaeMoro MpOCTPAHCTBA B MUKPOCKOIIE MPHU
cmene oobekTuBa 8x0,2 Ha 60x0,85? Oxyssip ¢ yBenuyeHueM 15X octaercs HOCTOSHHBIM.
Tema «XpomaTorpadus»
Monekyna ¢gepMeHTa TUCCOLMUPYET Ha YeTblpe HAECHTHYHBIX CYOBEIMHUIBI U HEOOXOAUMO
IPOBEPUTh  HUHIUBUAYyaldbHYIO  (EpMEHTAaTHBHYIO  aKTUBHOCTh  cyObenunul.  Kakyro
Xpomarorpauyeckyro CUCTeMY ClIeyeT BBIOpaTh, YTOOBI OT/AEIUTH MOHOMEPHI OT TeTpamepa’?
Tema «DaexTpodopes»
Bupyc cogepxxut 256 6enkoB, 64 U3 KOTOPBIX UMEIOT MoJeKysipHyto Maccy 1800 [la, a 192 —
26000. Ecnu Bupyc pa3pymmTh U npoaHam3upoBath MetoaoM JJCH-anexkTpodopesa, To, CKOIbKO
30H Ha 3JeKTpodoperpaMme MOXKHO OXHJaTh, KAaKOBbl OyIyT OTHOCUTENbHBIE PACCTOSHHSA
MUTPALUU 1 OTHOCUTEIbHBIE IIJIO0IIAH 30H?
Tema «CeKTpOCKONIUYECKNE METOIBD)
[Tornomenune pacTBopa, COAECPIKAIIETO BEIIECTBO C MOJIEKYJISIPHBIM BECOM 423 B KOHIEHTPALIMKU
32 wmkr/mn coctaBuser 0,27 mpu 540 HM B OJHOCAaHTUMETPOBOW KioBeTe. Yemy paBeH




KOd(p(UIIMEHT MOJNSpHOro morameHus npu 540 HM, ecnm JONMYCTUTh, 4YTO 3akoH bepa
coomromaerca?

Tema «leaTpudyrupoBanue

Kakoe neHTpo0exHoe yCKkopeHHe JODKHA UMETh LIEHTpU]yra, 4ToOb! BbI3BaTh OCEIaHUE YaCTHUI]
panuycom I = 5-10® m u mnotnoctsio p = 3-10% kr/M3 B cpene ¢ maotHOCTBIO po=1-10% kr/M° 1
Bsa3kocThio 77 = 1107 Ia-c mpu T =300 K?

Tema «[Ipoune HUZUKO-XUMHUYECKUE METOJILI aHAIU3AY

Berurciute 37€KTPOAHBIN TOTSHIHAT MEAHOTO JIEKTPO/Ia, OMYIICHHOTO B PACTBOP COJIM MEJIH C
konuenTparueit Cu?* pasuoit 0,1 Mons/1; E°cy®*/cue = 0,34 B.
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Ouenounvle cpedcmea 01 RPOMEHCYmMoOUHOl ammecmayuu

Ilpumepnbwiii nepeuensb 60npocos K 3auemy
Ou3NKo-XxUMUYEeCcKHe MeToIbl. O01Ias XapaKTepUCTHKA, IPHHLIUIIBI KIacCHU(DUKAIIH.
XapakTepucTuka MakKpOMOJEKYyN: HoidunenTuaHbie nenu. Csi3u, 00YyCIOBIMBAIOIIUE
B3aUMO/ICCTBUE AMHUHOKHUCIIOT B Oenkax. OU3nKo-XMMUYECKOI CBOWCTBA aMUHOKHUCIIOT U
OenKOoB.
KoMIOHEHThI HYKJIEMHOBBIX KUCIOT. CBS3U, BO3HUKAIOLIUE B MOJUHYKJICOTHIHON LIEIH.
JluHeHpleE W UMKIMYECKHE NOJMHYKIeOoTHAHble uenu. [luxibr Xepmu. Pusuko-
XUMHUYECKHE CBOMCTBA HYKJICMHOBBIX KHCIIOT.
[ToHATHS HATUBHOW M JEHATYPUPOBAHHON CTPYKTYphHl Omomnoimmepa. JleTepreHTsl.
Penatypanus, nuccounanus u peaccoruanus. [ MOpuaHbIE MOTEKYJIBI.
Onekrpodope3.  CKOpoCTh  JOBMKCHHS  YacTUIBI B JJIGKTPUYCCKOM  TIOJIC.
OnekTpodopernyeckas moIBUKHOCTD.
Bunsr snextpodopesa. DnexTpodope3 ¢ TOABIKHOW TpaHHWLEH W HENPEepPHIBHBIN
aneKTpoopes.
Bunet anextpodopesa. 3oHaabHBIN 5IEKTpOPopeE3.
['enb-anekTpodopes. XapakTepuCTHKa arapo3HOro rens.  SIBieHHe »5HIOCMOcCAa B
arapo3HOM reJe.
Xapakrepuctuka nonuakpuiaamugHoro renst (ITAADY).  ®akrtopsl, yiydmiaronue
paspemenue aekTpodopesa. GakTopsl, BIUAIONIME HA Todumepu3anuo [TAAT .
Onektpodope3 HYKIEHHOBBIX KHUCIOT. XAapaKTePUCTHKH HYKIEHHOBBIX  KHCIOT,
00yCIIOBIIMBAIOIINE OCOOEHHOCTH MX dJIEKTpodopesa.
Hu3KkoBONMBTHBIII M BBICOKOBOJBTHBIM Telb-31eKTpodope3 HYKICHHOBBIX KHUCIOT.
OnekTpodope3 B JACHATYPUPYIOMIUX Teisix. MapkepHble Mosekynbl. Jlugupyromme
KpacUTENN.
Onektpodopes 6enkoB. JJCH-anekTpodopes. Huck-snexrpodopes B ITAAT.
JIByMepHBIii renb-3aekTpodopes. M3oanekrprudeckas GoKycHpoBKa.
Kanmwmspasriii sanexkrpodopes.
Lleatpudyrupoanue. OCHOBBI TEOPUH CKOPOCTH cenuMeHTauuu. CeauMEeHTalMOHHOE
paBHOBECHE.
AHanuTHuecKue W TpenapaTuBHbIe IeHTpU(dyru. OCHOBHBIE MpaBWIa CEAMMEHTAIUU.
Koaddumnuent cequmenTarum.
CkopocTHoe nenTpu¢yrupoBanue. GakTopsel, BIUAIONNE HA CKOPOCTh CEMMEHTAIHH.
30HaNbHOE LEHTPUPYrUpOBaHUE. 3aBHUCUMOCTh CEAMMEHTAllMd OT KOHIIEHTpaIUH.
Crangaptabie K03 (PUIIMEHTH CeANMEHTAIIUH.
OnTHyeckre CUCTEMbI, UCIOIb3yeMble /Ul ONpeieeHIs] KOHIIEHTPAallud KOMIIOHEHTOB B
HEHTpUPYTax.
Cemnnmentanus JIHK B memodyHoM rpanmeHte caxapo3bl. M3MepeHue MONEKYISIpHON
Macchl METOJIOM CEIMMEHTAllMOHHOTO paBHOBecus. Ilpumepsl Hcnonb30BaHUS
CKOPOCTHOMW U 30HAJILHON CEIMMEHTAIWH.
Xpomarorpadusi.  Teopusi  xpomarorpaduueckoro  mporecca.  Kmaccuduxarms
XpoMaTorpauueckux METOOB.



22.

PacnpenenurensHast xpomarorpadus: IpUHIUI METOAA U K03 ULneHT pacnpeaeneHus.

23. Ancop6rmonnas xpomatorpadus. BeicokoadhekTuBHas )KUAKOCTHASI XpoMaTorpadusi.

24. lonooOMenHHast xpoMaTtorpadusi.

25. Abdunnas xpomarorpadus. Jluranapl, ucrosib3yemsie B ahGuHHON XpomaTorpaduu.

26. I'enp-niponukaromnias xpomatorpagus. OnpeneneHue MOJIEKYIIpHOI Macchl OemKa.

27. Xpomarorpamma. XapaKTepUCTHKH Xpomarorpaduyeckux MUKoB. KauecTBeHHBIH U
KOJIMYECTBEHHBIN aHAIN3 B KOJIOHOYHON Xpomarorpadumu.

28. OntuMuzanusi yciaoBUi (pakUMOHUPOBAHUS B XpoMarorpaduyeckoM SKCIEPUMEHTE.
Xpomarorpadusi MakpoMosieKyll. [I[puHIunuansHas cxema )HIKOCTHOTO Xpomarorpada.

29. I'azo-xuakocTHass xpomarorpadus. YCTpoicTBO razoBoro xpomarorpada. Oobmacts
MIPUMCHCHHUS.

30. [Tnanapnras xpomarorpadus: pacupeaeauTenbHas OymaxHas xpomaTtorpadus. [TpuHiun
paszaenenus. KauecTBEHHBIN U KOJTMYECTBEHHBIN aHAJIU3.

31. Tonkocnoitnas xpomarorpadus. KauecTBeHHBIH U KOTHMUECTBEHHBIN aHAIH3.

32. Ontaeckas MEKpockomust. [IpuHIum MeToa 1 ero Mo UKAIHH.

33. dnyopecuenTHas Mukpockomnus. [IpuHIuI U 0cCOOEHHOCTH METOIA.

34. @akTopsl, ONPENENSIONNE PA3PEMIAIONIYI0 CIIOCOOHOCTh ONTHYECKOW CIEKTPOCKOIINH.
Aneprypa.

35. DekTpoHHas CKaHUPYOIIast MUKpocKomus. [IpuHIun Metroaa, 001acTh MPUMECHECHHUS.

36. DnekTpoHHas TpaHCMHUCCHHHAsI MUKpocKkonus. [IpuHiun Meroaa.

37. TexHUKa IOATOTOBKHU MPENapaToB JJIsi MUKPOCKOITHH.

38. Cnexktpockornnyeckue Meronabl. IlormoimeHne W HMCMyCKaHHWE H3IYYCHHS BEIECTBOM.
DHepreTUYecKre ypOBHU MOJIEKYJ U aTOMOB. BH/IBI CIIEKTPOCKOIINH.

39. AbcopOrmonnas criekTpockonus. 3akon Jlambepra-bapa.

40. CriekTpoCcOoKONHs B YIbTPaPHUOIETOBON U BUIUMON obnacTsax. [I[puMeHeHne B OMOIOTHH.
[TpunnMnuanbpHas cxema crekTpodoTomMerpa U (OTOKOIOPUMETPA.

41. KonebarenbHble CEKTphI: HH(ppaKpacHoe norioiieHue. [Ilpumenenne B OMOI0rnyecKux
UCCIIEIOBaHUSX.

42. ATOMHO-a7IcCOpPOITMOHHAS CIIEKTPOCKOTIHS.

43. MemOpaHHas GUIbTpaLus U JUalu3.

44. Metonpl TPOOOTMOATOTOBKH OHMOJIOTMYECKOT0 MaTepuayia: (UKcalus, BBICYIIMBAHUE,
TOMOTEHH3aIHSL.

45. Metoabl NpoOONOArOTOBKM OMOJIOTMYECKOTO MaTepuaja: OCaXKJIEHUE BELECTB U
KOHIIEHTPUPOBAHUE PACTBOPOB.

46. pH-meTpust. [IpuHIHITEI H3MEpeHus U ycTporcTBO pH-MeTpa.

47. TloTeHIMOMEeTpUYECKHE METO/IbI ONPEACTICHUS COJCPKAHNUS MUHEPAJIbHBIX BELIECTB.

48. TIpuMeHeHe paJHoaKTUBHBIX METOK B OMOJIOTHIECKHUX UCCIIETOBAHMSIX. XapaKTePUCTHKA
«MEUYEHBIX» aTOMOB.

PaspaboTuuk;,
; ,y,ﬂ/)[[é - noueHt Muxaiinenko B.JIL.
~ (moamucs)

[IporpamMma coctaBiena B coorBercTBuM ¢ TpeboBanusiMu OI'OC BO no HampaBieHHro
06.03.01 buomnorus.

[Iporpamma paccMoTpeHa Ha 3acemannu  Kadeapbl (U3UKO-XUMUYECKON OHOJIOTHH,
ouounxeHepun u o6nonHdopmatuku 17.04.2024 r. nporoxon Ne 15.

3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @52&

Hacrosimass mporpamMa He MOKeT OBITh BOCHPOM3BeleHAa HM B Kakoil d¢opme 0e3

NpeIBAPUTEILHOT0 MICHLMEHHOTO pa3penieHus Kadeapbi-pa3padoTynKa NporpaMmabi.



