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l. esn 1 3a1aum TUCHUILUIHHBI (MOYJIA):
Memnn:

MMO3HAKOMUTh C COBPEMEHHBIM COCTOSHUEM XpOMaTorpauueckux METOJIOB,
PacKpbITh TEOPETUUECKUE U SKCIEPHUMEHTAIbHBIE INPUHLMUIBL, OKa3aTh BO3MOKHOCTH
xpoMmaTorpaduu Kak METO/a aHaju3a CIOXKHBIX CMecel BellecTB, 00Jaaromero OoJbIIoi
CTETIEHBIO HAJIEKHOCTH M BocmpousBogumocTH. CdopMupoBaTh NpenCTaBICHUS O
TEOPETUYECKHX OCHOBaX, O MHOTOOOpa3suu XpoMaTorpauuecKkux METOAOB U pellaeMbIX
UMM 3a/1a4 [IPU UX HCIOJB30BAHUU B MPO(PECCHOHATBHON HAayYHO-HUCCIEIOBATEIBLCKON, U
MIPOU3BOJCTBEHHOM AESITEIBHOCTH.

3agaun:

03HAKOMUTH C TEOPETUICCKUMH IMOAXO0aMHU K OIMUCAHUIO XPOMATOTpaduiIecKoro mpoiecca
U BBIOOPOM yCJlOBHMI XpomarorpadupoBaHHUA TpU TNPUMEHEHHUH PA3JIUYHBIX BHJIOB
xpomatorpadun (KX, BOXKXX, TCX u T.1.); ¢ GU3HKO-XUMHUYECKHMHA OCHOBAMH Pa3/ICJICHUS B
afcopOLMOHHON, paclpeleIuTeNbHON, HOHOOOMEHHOH, XumMudeckod, adpduHHON BUAAX
xpomatorpadum;  (GopMUpOBaHWE  MPEICTABICHHA 00  OCHOBHBIX  XapaKTEPUCTHKAX
XpOMaTOrpaMM U KPUTEPUSIX pa3AesieHus BEHIECTB, 0 (aKTOpax, ONPEIEISIIOIINX CEIIEKTUBHOCTh
u 3 dexTuBHOCTH pasnencHus. O3HAKOMIICHHE ¢ OTEYCCTBCHHOW M 3apyOC:KHOM ammaparypoit
(xpomatorpadsl, HHTEPGEHCH, TOMOTHUTENbHbIC AHATUTUYECKHE CUCTEMbl B THOPUIHBIX
METOJaX W Jp.); OOy4YeHHe mpueMaM HICHTH()HUKAIMN KOMIIOHCHTOB B METOJaX Tra30BOM
xpomatorpapuun u BIXX ¢ yderom THma nerektopoB. IlpuMeHeHHe MOJyYEHHBIX
TEOPETHUUECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB MPU 00pabOTKe pe3ysbTaTOB KaYECTBEHHOTO
M KOJMYECTBEHHOTO aHanu3a JUId BBINOJIHEHUS WHAWBUIYaJbHBIX 3alaHUd W HAY4YHO-
MCCJIEI0BATENbCKUX padoT.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE AOIIOII BO

VYuebHas qucuuIuiMHa (Moyib) «Xpomarorpadus» OTHOCUTCS K 00s3aTeIbHOM YacTh
porpaMMsl (K yacTtu, (hopMHUpyEeMOI ydacTHUKaMH 0O0pa3oBarenbHbIX oTHOoLeHui) b1.B.03.

Jns u3yyeHus: JaHHOW y4yeOHON AMCUMITIMHBI (MOIYJsl) HEOOXOAUMBI 3HAHUS, YMEHHUS U
HABBIKH, (OPMUPYEMBIC TTPEIIICCTBYIONTUMH JTACITUTUTHHAMH -

«Mamemamuxa» (F1.0.10),

«Mexanuxa u monexynapuas ¢uzuxa» (61.0.12),

«Obwasn xumus. Xumus nememannosy (b1.0.15),

«Mamemamuueckas meopus sxcnepumenmay (b1.B.02),

«Opeanuueckas xumusy (61.0.19),

«Ananumuuecxas xumusny (61.0.17),

« Qusuueckas xumust. Xumuueckas mepmoounamuxay (B1.0.24),

«Dusuueckas xumus. Inexkmpoxumus. Xumuueckas kunemuxa u kamaaus» (b1.0.25).

[lepeuenr mnocneAyOUMX Y4eOHBIX IUCHUIUIMH, IJi KOTOPBIX HEOOXOIMMBI 3HaHUS,

YMEHUS ¥ HaBBbIKH, (hOpMUpyeMble JaHHOH y4eOHO! AUCIUILTMHOMN:

«BoicokomornekynsapHblie coequHeHus» (b1.0.25),

«Xumus nekapctBeHHbIX npenaparos» (b1.B.J1B.02.01),

«Dusnueckre M (QU3NKO-XUMUYECKHE METOJAbl BBIJIEICHUS, OUYUCTKA M HCCIETOBAHUS
MPUPOIHBIX OMOJOTHYECKH aKTUBHBIX coeanHenuit» (b1.B.J1B.02.02),

«Mcnonp3oBanue xpomaTorpaduu U AIEKTPOXUMHUUYECKUX METOJIOB B aHAIIN3€ OOBEKTOB
cnoxuoro coctasa» (b1.B.JIB.03.01),

BBITIOJTHEHUST KBaJIM(UKAIIMOHHBIX paboT u  (QopmupoBaHUs MpodeccrnoHalIbHbBIX
KOMIIETECHIIUH.



I1l.  TPEBOBAHWUS K PE3YJIIBTATAM OCBOEHUSA JUCIUAIIJIMHBbI
[Ipouiecc ocBOeHWs JUCHUIUIMHBI HAMpaBiIeH HAa (QOpMHUPOBAHUE KOMIICTCHIIUN
(onemenmos cuedyrowux komnemenyuii) B coorerctBun ¢ ®I'OC BO u AOIT BO 1o manHoMy
HANPABICHUIO TIOJATOTOBKH (cmenmuanbHOCTH): 04.04.01 «Xumusay, npogurs: Hayuno-

MexXHoNI02UYecKull.

IlepedyeHb MIaHMPYeMBbIX Pe3yJIbTATOB 00YYeHHS M0 TUCHHUIIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIIH

Komnerenmus HNuaukaropsbl Pe3yabTarnl 00yyeHus
KOMIIeTEeHIM I
[IK-4 HJIK TIK-4.1 Baaners: HaBbIKaMu 00pabOTKH
Crniocoben oOpabarTbIBaTh Oo6pabatbiBaeT MOJIyYEHHBIX Pe3yJIbTaTOB

pe3ynbTaThl padboT
XUMHYECKOHN
HaIPaBJICHHOCTH C
HCIIOJIb30BAHUEM
CTaHJAPTHBIX METOJIOB U
METOIUK

MOJTyYCHHBIC PE3YIIbTAThI
HCCIIEIOBAHUM C
UCTIOJIb30BaHUEM
CTaH/IAPTHBIX METO/IOB
(MeTouK)

HUCCIENOBaHUN C
MCIIOJIb30BAHNEM CTAHIAPTHBIX
METO0B (METOIMK)

HJIK TIK-4.4
CocTtaBisieT MpOTOKOJIbI
HCIIBITAHHUI, OTYCTEI O
BBITIOJIHCHHOU paboTe 1Mo
3alaHHON (hopme

Baagern: HaBEIKaMH
COCTaBJICHUS IPOTOKOJIOB
HUCIIBITAHUI, OTYCTOB O
BBITIOJIHCHHOU paboTe 1Mo
3alaHHoN (hopme

IIK-5
Crioco0eH oCyIIecTBISATh
KOHTPOJIb KQUeCTBA ChIPhS,
KOMITOHCHTOB 1
BBIITYCKaeMOH MPOYKIIUN
XUMHWYCCKOI'O HA3HAYCHUA

HJIK TIK-5.3
Crioco6eH OLeHUTh
HOTPELIHOCTH U3MEPSIEMBIX
XapaKTEPUCTHK BEIIECTB U
MaTepHaIoB, UCTOUHUKU
OIIMOOK Npu
UCTIOJIb30BaHUHU
BbIOpAaHHOTO METO/1a
UCCIIEIOBaHMS

3HaTh: CIIOCOOBI OLIEHKU
MOTPEUTHOCTH U3MEPSEMBIX
XapaKTEPUCTHK BEUIECTB U
MaTepuaioB, UCTOYHUKH OIIHOOK
MIPH UCTIOJIb30BAHUU BHIOPAHHOTO
METO/a UCCIIeHOBaHUS

YMeTh: OIICHUBATh MOrpeIIHOCTU

U3MEpPSEMBIX XapaKTEePUCTHK
BELIECTB u MaTEepUasoB,
HUCTOYHUKHU o1IMO0K npu
MCIOJIb30BaHNNU BBIOPAHHOTO

METOJa UCCICTOBaHUA




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJIMHbBI (MOIYJISA)

O0beM THCHHUILIMHBI COCTABJIfAAET 6 3a4eTHBIX eTUHNI, 216 yacoB
B TOM uHncie 0.97 3aueTHasi eTMHHUIA, 35 YaCcOB HA IK3aMeH.

N3 Hux 54 yaca — npakTuYecKas MoAroroBKa

®opMa NIPOMEKYTOUYHOM aTTECTAIUU: IK3aMeH

4.1 CopepxxaHue OMCUUILIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Pa3nes qucuuninHbl/Tema Buabl yueOHoii padoThl, DopmMbI
n/H BKJIIOYAsl CAMOCTOSATEIbHYI0 padoTy TeKyLiero
5 00y4JaroIIUXCs, MPAKTHYECKYIO MOATOTOBKY H KOHTPOJIA
g E TPYA0EMKOCTb (B 4acax) yCIeBaeMOoCTH;
§ E KonrakTHasi paGoTa npenojaaBareJisi ¢ = dopma
o g 2 s 00y4aroIUMHUCS g NPOMEKYTOUYH
5 | 8 == = oii aTTecTanuu
> - 2O L O
s o g ©° = (no
) = = ® &
O |8 : = S + | cemecmpam)
== E S | Jlexuun Cemunapckne/ Kouncyabranuu § s
o S npaktuyeckne/ | + KCP =8
~ = naGopaTopHbIe O g
= 3aHATHSA
1 2 3 4 5 6 7 8 9 10
1 OcHoBBI XpoMartorpaduu 1 60,34 | 18 12 18 2,67 27,67 | IIpoBepka
oTueToB 110 JIP,
MIPAKTUICCKHE
3a/laHus
2 | Beicokoa(h(dexTUBHAS KUAKOCTHAS 1 16032 |18 12 18 2,66 27,66 | IIposepka
XpOMaTorpa(bI/ISI oTueToB 110 JIP,
MPaKTUYECKHE




3aaHus
3 ["a3oBast xpomaTtorpadus 1 60,32 | 18 12 18 2,66 27,66 | IIpoBepka
otueToB 110 JIP,
MMPAKTUYCCKUC
3aJaHusl,
npoBepKa
pedepaToB
4.2 Tl;1an BHeayIMTOPHOM caMOCTOSITE/ILHOH Pa6oThl 00y4aloIuXCsl M0 TUCIUIITIHHE
CamocrosiTenpHas paboTa 00yJaromuxcs VuebHo-
METOANYECKOE
Cewmect Hassanue pasjena, TeMbl 3arpartsl Onenounoe obecreuenue
P pasieiIa, Buna camocTosiTenbHOM pabOThI Cpot BpEMEHU CPENCTBO .
BBIIIOJTHCHHS CaMOCTOSTENIbHOMI
(uac.) paboTHI
OcHOBHI XpoMaTorpaduu [MonroroBka oruéros mo JIP 27,67 IIpoBepka otaeTa mo| CM. OCHOBHYIO U
1 pabore. VO JIOTIOJIHUTENBHYO
JUTEPATYPY
BericokoaddekTrBHas KUIKOCTHAsE XpomaTorpadus ITonroroBka oruéros mo JIP 27,66 IIpoBepka oTueta mo| CM. OCHOBHYIO U
1 pabore. VO JIOTIOJIHUTENBLHYHO
JUTEPATYPY
I"azoBas xpomarorpadus [Moaroroska oTuéros o JIP 27,66 IMposepka pedepara | CM. OCHOBHYIO U
1 ITonroroBka pedeparon IIpoBepka oTuera 0| AONOJHUTEIIBHYIO
pabote. YO JUTEPATypy
OO6muii 00beM caMOCTOATEIHHOM PabOThI O JUCHUILTHHE (Yac) 83
U3 HEX 06beM CaMOCTOSITENBHOM PaboTHhI C UCIIOIB30BAHUEM JJIEKTPOHHOTO 00YYIEHHMS U AUCTAHIMOHHBIX
00pa30BaTeNBHBIX TEXHOJOTHIA (Yac)




4.3 ConepixaHue y4ueOHOTro MaTepuasa

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a00OPaTOPHBIX padoT

Ne Ne HaumeHoBaHue TpynoemkocTb OuneHounslie | Popmupyemsble
n/" Pa3nesia u TeMbl CeMHHAPOB, (uac.) cpeacTBa KOMIIeTEHIINH
NPAKTHYECKUX H Bcero M3 nnx (MHMKATOPBI)*
JIaGopaToOpHBIX padoT YacoB | MpaKTHYecKasi
MOATOTOBKA
1 2 3 4 5 6 7
1 | OcHoBEI Ornpenenenue 2 VO, O [1IK-4.1
xpomatorpadun cocTaBa KEpPOCHHA [1K-4.4
KOMOWHHPOBAHHBIM I1K-5.3
METO0M
a7IcCOpOITMOHHOM
xpomarorpadpun  Ha
CUJIMKarese
2 | OcHOBBI Onpenencane 2 YO, O [K-4.1
xpomMarorpaduu KpacuTejed MeTOI0M [1K-4.4
KOJIOHOYHOM [1K-5.3
xpomarorpadhuu  Ha
OKCHJIC aJTFOMUHUS
3 | OcHOBBI Omnpenenenne | 2 YO, O [K-4.1
xpomMarorpaduu a7ICOpOITMOHHOM [1K-4.4
AKTUBHOCTH I1K-5.3
CUJIMKAress
4 | OCHOBEI Onpenenenue 2 VO, O [1K-4.1
xpomMarorpaduu cocTaBa [1K-4.4
aMUHOKHCIIOT ITK-5.3
METOIOM
pacnpeaenuTeNbHON
xpomaTtorpaguu  Ha
Oymare
5 | OcHOBEBI TCX MOHO- ul2 VO, O [IK-4.1
xpomarorpaduu JcaxapHuioB I1K-4.4
I1K-5.3
6 | OcHOBBHI Beinenenue ykcycHoit | 2 YO, O I1K-4.1
xpomMarorpaduu KUCJIOTBl M3 auerara [1K-4.4
HaTpus METOI0M [1K-5.3
HMOHOOOMEHHOI
Xxpomarorpapuu
7 | OcHOBBI ['enp-xpomarorpadus | 2 Y0, O [1K-4.1
xpomarorpaduun YIJIEBOJIOB [1K-4.4
I1K-5.3
8 | OcHOBBI Onpenenenue 2 ¥O, 0 [K-4.1
Xxpomatorpaduu Ka4eCTBEHHOTO [1K-4.4
cocTaBa cMecHu ITK-5.3
YIIIEBOAOPOIOB
METOI0M ra3oBoi
XpomaTorpaduu
9 | OcHoOBBI Ornpenenenue 2 v¥O, 0 [IK-4.1
Xpomatorpapuu KOJIMYECTBEHHOTO I1K-4.4




cocTaBa cMecH
OpraHUYECKUX
COEIMHEHUI METOI0M
KX

I1K-5.3

10 | BeicokoaddextuBnas | 1.Paznenenue cmecu YO, 0 I1K-4.1
JKUAKOCTHAS apoOMaTHUYECKUX IIK-4.4
xpomarorpadus YTJIEBOJIOPOIOB I1K-5.3

merogom BIXX ¢
oOpareHHO# (a3oi

11 | BeicokoaddexruBnas | 2.0ueHka ¥O, O I1K-4.1
JKUIKOCTHAS cojiepkanus (EHOJIOB [IK-4.4
xpomarorpadus B KOITYEHBIX [1K-5.3

Bricokoadde | mpomykrax u

KTHBHAsI KHUJIKOCTHAsl | CTOYHBIX BOJIAX

xpomatorpadus 3.0npenenenue v¥O, 0 [1K-4.1
AJIIKaJIOUJI0B [1K-4.4
IIyPUHOBOTO psina- [1IK-5.3
Kodenna,
TeoOpOMHHA u
TeopUIUTMHA B
MUIIEBBIX MPOAYKTAX
u JICKapPCTBEHHBIX
npernaparax

12 | BeicokoaddexruBnas | 4.0Onpenenenue ¥0, O [1K-4.1
KHUJKOCTHAs KUPOPACTBOPUMBIX [1K-4.4
xpomarorpadus ButamMuHoB (A, /1, E) [1K-5.3

B TOJUBUTAMUHHBIX
npernaparax

13 | BoicokoaddextuBnas | 5.0npenenenue, YO, O I1K-4.1
KUIKOCTHAS BOJIOPaCTBOPUMBIX IIK-4.4
xpomarorpadus sutamuHoB (C, HK, I1K-5.3

B6, B1, B2, B12) B
MOJIMBUTAMUHHBIX
npernaparax.

14 | T'azoBas ["azo-agcopOunoHHas VO, O [1K-4.1
xpomatorpadus XpomaTorpadusi. [1K-4.4

AHanu3 BO3Jyxa Ha [1K-5.3
KOJIOHKE c

MOJIEKYJISIPHBIMU

CUTaMH

15 | T'a3zoBas I'azoxugxocTHast VO, O [1K-4.1

xpomatorpadus XxpomaTorpadusi. [1K-4.4
KonuuecTBeHHbII ITK-5.3
aHan3 c
UCIIOJIb30BaHUEM
TIOTPAaBOYHBIX
KO3 PHUIIHEHTOB

16 | 'azoBas Onpenenenue VO, O [1K-4.1
xpomatorpadus TEIJIOTHl U SHTPOIHH [1K-4.4

pacTBOpPEHUS Ha ITK-5.3
OCHOBE

XpoMaTorpahuyeckux




\ \ U3MEpEHUM. \ \ \

4.3.2. Tlepeuenb TeM (BONMPOCOB), BBIHOCHMBIX Ha CAMOCTOSITEJIbHOE H3y4YeHHE B
pPaMKax caMOCTOAITEeJIbHOI PadoThI CTYIeHTOB

Ne Tema 3ananue dopmupyemas NAK
n/H KOMIETEHIUsI
1 2 3 4 5
1 | OcHoBbI XpomaTorpaduu Hammcanne otyeroB mo | [IK-4, IIK-5 [1K-4.1
JIP, BBITNIOJIHCHHE I1IK-4.4
MIPAKTHYCCKUX 3aTaHHH. [1K-5.3
2 | BoicokoaddexTuBHas Hanucanue otueroB mno | [1K-4, [IK-5 [IK-4.1
JKUIKOCTHAS JIP, BBIIIOJTHEHUE [1IK-4.4
Xxpomarorpadus IIPaKTUYECKUX 3aJaHU. I1K-5.3
3 | l'azoBas xpomarorpadus Hammcanne otyeroB 1o | [IK-4, I[IK-5 [1K-4.1
JIP, BBITIOJIHCHHE I1IK-4.4
MPaKTHYECKUX  3aJlaHuH. TIK-5.3
[Toaroroska pedeparon

4.4. Meroauyeckue YyKa3aHWsi M0 OPraHu3alUd CAMOCTOATEJLHON PadoThl
CTY/IEeHTOB

CamocTosiTenbHast paboTa CTYICHTOB, CBSI3aHHAS C ITOJATOTOBKOW OTYETOB IO BBHITTOJIHEHHBIM
nabopaTopHbIM paboTaMm, HanucaHueM pedepaToB, MPOBOAUTCS BO BHEAYIUTOPHOE BPEMS.

Crpykrypa oTuera 1o jgabopaTtopHoil padbore:

1. Ilens paboTsbl.

2. TeopeTrnueckas 4acTb.

3. BoimonmHeHue pacyeTHBIX, Tpa@UuecKUX U KOHTPOJIBHBIX 33/JlaHU B COOTBETCTBUU C
METOJMYECKUMH YKa3aHHUSIMH K Kax 10l paborte.

4. BbiBoj (Ha OCHOBE MOJYUYEHHBIX PE3YyIbTATOB).

Meroandeckue peKOMEHIAIMH 110 BBHITTOJIHEHUIO U 00pa00TKE SKCIEPUMEHTAIBHBIX JaHHBIX
M0 KaXKJI0M J1abopaTOpHOU paboTe OMMUCAHBI B METOJUYECKUX PEKOMEHIAIIUSX, IOJTOTOBIECHHBIX
npenoaaBaresnsiMu kadep.

4.4. TlpumepHasi TeMaTHKA KypcOBbIX padoT (POeKTOB) Hem

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUILIMHBI (MOLYJIS)

1. Kontoxos, B. 0. Xpomatorpadus [Tekcr] : yue6nuk / B. FO. Konroxos. - CII0.: Jlans,
2012. - 222 c.: ui.; 20 cm. - bubmmorp.: c. 218-220. - ISBN 978-5-8114-1333-1.

2. Jpyros, 10. C. I'azoxpomaTorpaduaeckuii aHaJIA3 MPUPOTHOTO Ta3a [ DIeKTPOHHBII
pecypc] / FO. C. Ipyros. - MockBa: bunom. Jlaboparopust 3Hanwmii, 2009. - 174 c.: un.; 25 cMm.
- (Metozs! B xumun). - Pesxxum noctyna: 9bC "UsaarensctBo "Jlanp". - Heorpanuu. noctym.
- bubnmorp.: c. 172 (14 nazs.). - ISBN 978-5-94774-763-8

3. Xenke, X. XKunkoctHas xpomatorpadus / X. Xenke; nep. ¢ Hem. H. E. Kupeena; pen. A.



A. Jlemun. - M.: Texnocdepa, 2009. - 263 c.: un.; 25 cm. - bubnmorp.: c. 220- 223. - ISBN
978-5-94836-198-7:

4. MocksuH, JI. H. MeToibI pa3ienenus U KOHIICHTPUPOBAHUS B aHATTUTUYECKON XUMHUH
[Tekct]: yueOnuk / JI. H. MocksuH, O. B. PonuHkoB. - 2-¢ u3z. - JlonronpyaHblii:
Wnrennexrt, 2012. - 348 c.: mi.; 21 cm. - ISBN 978-5-91559-129-4:

5. CprueB, C. H. BricokorddexTtuBHas KUIKOCTHAs Xpomarorpadwus. AHAIUTHKA,
¢u3nueckas XuMus, pacro3HaBaHWE MHOTOKOMITOHEHTHBIX cucteM [Tekct]: yueO. mocobue /
C. Cpiues

0) mepeyeHb OCHOBHOM JIUTEPATYPbI
6. Tomnbbepr, K. A. Beenenue B razoByro xpomarorpaduro [Texct] / K.A. I'ons6ept, M.C.
Burneprays. - 3-e uzn., nepepad. u gor. - M.: Xumus, 1990. - 351 c.: uin.; 21cm. - ISBN
572450412X:

Z. KonunuectBennslii ananus xpomarorpaduyeckumu merogamu [Tekcr] / D. I'pymika,d.
Uencen, C. Xarub u ap. ; Pen.3.Kom; [lepeBon ¢ anrn. A.B. Ponuonosa u np.; [lox pen. B.I.
bepeskuna. - M.: Mup, 1990. - 319 c.: mi.; 22cm. - ISBN 5030012109:

B) CIHCOK aBTOPCKUX METOAUYECKUX Pa3padoToK:
1. Maxapos B. A. Xpomamoecpagus (memoouueckue pexomeHOayuu K HPAKMUYECKUM
sanamusam). Upkymcx.: Upxkym. coc. yn-m, 2005. — 42 c.

F) 0a3bl JaHHbIX, I/IH(l)OpMaHI/IOHHO'CHpaBO‘IHbIe H MOUCKOBBIC CHCTEMBbI

1. http://www.msu.ru/libraries/
Jlaunviti  unmepnem  ucmounux — 2mo caum Mockoéckoco  20CyOapCcmeeHHO20
yHueepcumema, HAa KOI’I’lOpOM npedcmaeﬂeﬁbz pa3jlu'{Hbl€ uH(ﬁOpMaL;MOHHble Mamepuafzbl.

2. http://www.physchem.chimfak.rsu.ru/
Hannviii Unmeprem- ucmounux — 3mo caiim 104cHo20 gedepanrvroco yHusepcumema (PI'Y),
HA Komopom npeacmaeﬂeﬁbl pas3iudHble 1eKyuu

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MOOVYJIA)
6.1. YueOHO-1a00paTOpHOE 000pPy10BaHUE:

[lomemennss  ans  TPOBEIACHHS  JIGKIMOHHBIX M JaOOpaTOPHBIX  3aHATHH,
YKOMIUIEKTOBAaHHBIE HEOOXOAMMBIM 00OpyaOBaHHEM, MpUOOpHON 0a30if W peakTHBaMH, a
UMEHHO:

- ayIUTOPHH, OCHAIIEHHBIE MYJIbTUMEAUMHBIMUA CpPEIACTBAMH, ISl TPOBEACHHS

ayIUTOPHBIX M MpakThyeckux 3aHsatuil (aya. 402, 426, 303); ayn. 5, 402, 426 obopynoBaHbl
mynbTuMeauiiHeIMu  ripoekTopamu  (InFocus IN 105 (3D Ready), HacTeHHBIMH SKpaHaMHu,
HoyTOykamu Samsung NP 300T5A-AOFRU.
- - KOMITBIOTEPHBIM Kiacc kadeapsl ¢uszndeckoi um kommougHod xumuu (ayn. 303). Oobumree
KOJIMYECTBO €IWHUL BBIYMCIUTEIbHON TeXHUKHA — 5: Pentium IV — 1 wr.; Pentium I — 1 mr.;
Pentium | — 3 mr. Imeercs nokaabpHas CETh.

nabopaTopHbBIN TpakTUKYM (aya. 321), OCHaIEHHBIE CIETYIONUM 000PyI0BAHUEM:


http://www.msu.ru/libraries/
http://www.physchem.chimfak.rsu.ru/

Ne i/mm HaumenoBanue KonunuectBo

1. Xpomatorpad «Mumuxpom 1». 1

2. pH -merp. 1

3. IlenTpudyra 1

4, Beckl ananutnueckue 1

5. CymuinbHbIN mKad 1

6. Mepnbie kos0b1 Ha 25, 50, 100 M 20,20,20

7. ['pagyupoBaHHBIC MUTIETKH B ACCOPTHMECHT

8. MepHble IUITUHAPHI B ACCOPTHUMEHT

9. ['pagyupoBaHHBIC TPOOUPKU B ACCOPTUMEHT

10. AratoBas cTymnka, haphopoBas CTyIKa 1;10

11. Bonsnas u necuanas 0anu 2:1

12. BakyymHbI ncnapurenb 1

13. Hacoc KamoBckoro, BoiocTpyiiHbIi Hacoc 1:1

14. Becrr BJITK-500 1

15. Xpomarorpad JIXM 8 M/ 3

16. Xpomarorpad Xpomatsak-Kpucramn 5000.2 1

17. IllTaTuB )

18. Habop xumuueckoii nocyzsl (cTakaHbl, IpOOUPKHU, U T.1.) B
HE00XO0AUMOM
KOJI-BE

6.2. IlporpamMHoOe oGecrieyeHue:
XpomaTdKk AHaTUTUK

6.3. TexHnyeckne M JIeKTPOHHbIE CPEACTBA O0yUEHUSI:

VI1.OBPA3OBATEJIBHBIE TEXHOJIOT'MN

HaumeHoBaHue TeM 3aHATHH ¢ yKa3aHHeM (pOPM/MeTON0B/TEXHOJIOT Ml

AUCTAHIUOHHOI'0, UHTCPAKTUBHOI'O OﬁyquHﬂ .

Ne Tewma 3anaTHA Bun 3ansTus dopma/merozsl/TexHosnoru | Kon-
n/ U TUCTAHIIUOHHOTO, BO
H MHTEPAaKTUBHOI'O OOyYEHHUsl | 4aco
B
1 2 3 4 5
1 OcHoBBI J1a0opaTOpHbIE/ TIPAKTHUECKU I'pynmoBast auckyccust/ 18
xpomarorpadun e POJIEBBIE UTPEI
2 | BricokoaddexTuBHa | I1a0OpPATOPHBIC/TTPAKTHYECKH I'pynnoBas auckyccus / 18
s KHUJIKOCTHAs e POJIEBBIE UTPHI
xpomaTorpadus
3 I"a3oBas J1a0opaTOpHbIE/ IPAKTHUECKU I'pynmoBas auckyccust / 18
xpomarorpadus e POJIEBBIE UTPEI
HToro uyacos: 54




VIIL.OOEHOYHBIE MATEPHAJIBI JUIA TEKYIIET'O KOHTPOJIA K
IMPOMEXYTOYHOU ATTECTALLUU

8.1. Ouenounnie maTepuaabl (OM):

8.1.1. Oyernounvie mamepuanvl 0151 6X0OOHO20 KOHMPOJIs
8.1.1 Oyenounvie mamepuasnsl 0151 RPOMENCYMOUHOU ammecmayuu 6 hopme

Marepuanbl AJsi NPOBeAeHHS] TEKYNIero MW TMPOMEKYTOYHOr0 KOHTPOJIAA 3HAHMIl
CTY/JA€HTOB:

Ne Bup xonTpos KonTposmpyembie TeMbl (pa3eJibl) KoMmnerenuun
n/H (KOMIIOHEHTHI),
KOTOpbIe
KOHTPOJIMPYIOTCSA
1 2 3 4
1 [ToaroroBka OcHoBbl Xpomarorpaduu [1K-4, ITIK-5
pedepara.
PoiieBbie urper.
2 [TonroroBka BricokoadexruBnas wuakoctHas | [1K-4, TIK-5
pedepara. xpomarorpadus
Ponesble urpsl.
3 [ToaroroBka l"a3zoBas xpomarorpadus [TK-4, TTK-5
pedepara.
PouiieBbie urpsr.

Tembl 1151 pedpepaTon
OO6u1me cBeeHus 0 XxpoMarorpaduu

Teopus paBHOBECHOI ra30Boif XpoMaTorpapuu

Teopun HepaBHOBECHON Xpomarorpaduu

KauecTBeHHBIN U KOTWYECTBEHHBIN Ta30XpoMaTorpa@uyecKuii aHaaus3
OU3NKO-XUMHUYECKOE TPUMEHEHHE Ia30BON Xpomarorpaduu
®axTopsl, BAUSAIOLME Ha 3P(HEKTUBHOCTD Pa3AeICHUS

No ok owbdE

JerexTopsl

[Mpomexxyrounass arrectanus (9Kk3amer) MOXKET TIPOBOJAUTBCS B (OpMe YCTHOTO
cobecemoBaHus.

IMPUMEPHBINA CIIUCOK BOITPOCOB K DK3AMEHY:

1.  AncopOuuoHHas )KUIKOCTHAs KOJIOHOYHasi XpoMaTtorpadus. TeopeTnyeckre OCHOBBI
Mmetoza. MneanbHas paBHOBecHast XxpoMaTorpadus. Cratuka, TMHAMHUKA U KHHETHUKA
MIPOIIECCOB, MPOTEKAIOIINX B XpOMATOrpauyeckoil KOJIOHKE.

2.  AmnmapaTypa Al KOJJOHOUYHOM XpoMaTorpaduu: KOJOHKH, KOJUIEKTOPHI JUI cOopa
¢bpakuuit, nerexTopsl u ap. Hemonsuxubie Ga3sl — agcopOenTsl. TpeGoBaHus K
azicopOeHTaM, KilacCu(UKaLus, XapakTepUCTUKa HanboJjiee pacpoCTPaHEHHbIX
agcopOenToB. CuilMKarenb, OKCUJ aJIOMUHUS, MOJIEKYJISIPHbIE CUTA, aKTUBUPOBAHHBIN
yroijib. MeToip! OnpeiesIeHusl akTUBHOCTH aJICOPOCHTOB.



10.
11.

12.

13.

14.

15.

[ToaBuxHBIE a3kl — PACTBOPUTEIH U AECOPOCHTHI. DIIFOOTPOIHBIC PSABL. TpeOoBaHMs K
NOJBMKHBIM (a3am. KauecTBeHHBI M KonMuyecTBeHHBIH aHanu3. IIpenmapaTuBHas
xpomatorpadus.

Pacnpenenurensbaas xpomatorpadusi.

Ponp  xoHBekTMBHOTO TmiepeHoca, UGPy3MH U  COPOIMOHHOTO PpAaBHOBECUS B
xpomatorpaduueckom mpouecce. KoapdunueHT EMKOCTH, KOHCTaHTa paclpeaeieHus,
NOABMXKHOCTh, Kodpdumment Ry Padorer H.A. ®ykca. Teopus JuUHEHHOU
pacnpenenuTenbHOM  xpomaTtorpaduu. HemonBukHas W moaBmwkHasS  (a3pl B
pacnpeaenuTeNbHON XpoMaTorpapuu.

Bymaknast xpomarorpadus.

Metonpl OymaxkHOW Xpomartorpaduu (BocXonsmlas, HUCXOHAIIas, IOBTOpHas,
JIBYMEpHasi, KpyroBas), MOHATUS M Ha3BaHHs. Xpomarorpaduueckass Oymara, mpaBuia
paboTsl ¢ Oymaroi. Meton oOparnieHnbIX (a3. Beibop HenmoasmxkHoi dhaszel. TpeboBaHuUs
K HeMoABIKHBIM (pazam. Bei6op moasuxHoMU (has3bl. PactBoputenu u TpeboBaHUs K HUM.
Tonkocnolinas xpomarorpadusi.

Meroasl TCX, nouarus u HazBanus. Annaparypa aig TCX: naacTUHBI, CKaHUPYIOLIUE
YCTPOMCTBA, KaMEphI JJI1 IPUTOTOBJICHUS IJIACTUH € 3aKPEIJIEHHBIM CII0E€M, KaMephbl s
XpaHeHHs IUTaCTUH, Xpomartorpaduyeckue kamepbl. Henomswxkubeie ¢azer B TCX,
TpeOoBaHUs K HHUM. AKTHBHOCTh cinosi u mnpaBwio Ilrans. [loxBmxuble dassl,
samootponHbiid psan Llrtans. KauectBenHslid aHanm3 (MeToa crnenu(UYECKUX IBETHBIX
peakiui, MeToa «CBUAETeNeW» U Jp). MeToapl KOJWYECTBEHHOIO  aHaJIM3a.
[Ipenaparusnas TCX.

HNonooOMeHHas xpomarorpadus.

Teopetnueckue OCHOBBI MeTona. VoHHBIH OOMEH, MATh CTaJuid HOHHOTO OOMEHa,
MOHOOOMEHHOE paBHOBECHE, HM30TE€pMa HOHHOro oOMeHa. Psaapl cponcrtBa. MoHHBIN
0OMEH B CMEIIaHHBIX Cpeax.

Arnmaparypa mjii MOHOOOMEHHOM xpomatorpaduu. MoHUTBE, TpeOOBaHHS K HUM,
KJIacCU(UKALMs MOHUTOB, CTPYKTYpa CUHTETHYECKMX HMOHUTOB, XUMUYECKOE CTPOCHHE
MOHHTOB.

[TonBukHbIe (ha3sl B HOHOOOMEHHOM Xpomatorpaduu, pH 1 MoHHas cuina — OCHOBHBIE
CBOMCTBA MOABWKHOM (ha3bl. KauecTBEHHBIN U KOJIMYECTBEHHBIH aHAIN3.

['en» — xpomatorpagusi.

Teopetnueckne OCHOBBI MeTOJa. MeXaHM3M MOJEKYJISIPHO-BECOBOTO PACIPENEICHUS.
OcHoBHBIE  MNOHATHA. MoJenb  NPOCTPAHCTBEHHOIO  3ampera,  paspelleHHE,
3¢ (PEKTUBHOCTD, CENEKTUBHOCTh. Benmnuunsl uzmepenuit B ['TIX.

Tunsl reneil, X CTPyKTypHble ocoOeHHOCTU. TpeOoBaHUS, MPEABABISAEMbIE K TEsIM.
CenextuBHocTh reneid. IlonBmxknas ¢aza. TpeboBaHusi K pacTBOPUTENSIM. Y CIOBUS
npuMeHeHus pactBoputeneil. Anmapatypa ['TIX. KadecTBeHHBII M KOJIWYECTBEHHBIN
aHaJIN3.

BricokoaddextuBHas xkuakoctHas xpomatorpapus (BDXKX), ee coBpemeHHoe
cocrosaue B mupe u P®. Tunuuneie 3agauu, pemaembie MeTogoM BOXKX.

brnok-cxemMa  COBpPEMEHHOTO  JKHAKOCTHOTO  XpoMmaTtorpada, OCHOBHBIE  Y3JIBI
xpomarorpada.

Xpomarorpapuueckas KOJIOHKA, ONTUMHU3ALUS PabOThl KOJOHKH, €€ 3(P(EKTUBHOCTD.
®axTopsl, BAUAONINE HA 23PPEKTUBHOCTh KOJOHKHU. Teopus Tapesiok, MOHSTHE O BBICOTE,



16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.
27.
28.
29.
30.
31.
32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

SKBUBAJIEHTHON  Teopermueckoir Tapenke (BOTT) w  mnpuBeaeHHOW  BBICOTHI
SKBUBAJIEHTHOU TeopeTnueckoi Tapenku (IIBOTT).

PasMmbiBanne B KOJMOHKE (BUXpeBas, MoJeKyimsipHas aud@y3uu, CONpOTHBICHUE
Maccornepeaaue).

VYpaHenune Ban-/leemtepa, ero rpaduueckoe oroOpakeHHE, BBIOOP ONTUMATBHBIX
yCIOBUH XpoMaTorpadupoBaHusl.

TpeboBaHMs K KMIKOCTSAM, BXOJAIIMM B COCTaB 3J10€HTA. Bxian moxsuxkHON (assl B
IpoIecchl XpoMarorpadupoBaHusl.

Pa3MbIBaHUE BHE KOJIOHKH, CIIOCOOBI €M0 YMEHBIIECHUS.

Bomnpocsl Teopun coBpemennoit BOXKX.

Copb6enrtsl, ucnonb3yembie B BOXX. CopOeHTHI Ha OCHOBE CHIIMKArelsi: IpsaMoQasHble 1
oOpareHHO(a3HbIE COPOSHTHI, X JOCTOMHCTBA U HEJOCTATKHU.

CriocoObl MHAKTUBALMM OCTAaTOYHBIX CHJIAHOJIOB B MOAM(DUIMPOBAHHBIX COpOEHTaX
(aTKMIIbHBIE MOCTHKH, TTOJTUMEPHBIC COPOSHTHI).

Cop6entsl HOBoro nokosieHusi. CopOeHTs! pupmbl Caitsic, UX TOCTOMHCTBA.
CoBpeMeHHbIE  KOJIOHKM  (MOHOJMTHBIE,  Hep(dy3HUOHHBIE, C  copOeHTamu
cneuuduyeckuMy, yriaepoaHeiMu). Cucrtema OlleHKH COPOEHTOB B KOJIOHKAX.

Herexroper B BOXKX, nx xnaccudukanuu. O0mume cBOWCTBA JETEKTOPOB, TPEOOBAHUS K
HUM.

Crienuduueckue U yHUBEpCaIbHbBIE TETEKTOPHI, UX XapaKTEePUCTHKH.

N30kpaTrueckoe 1 rpalu€HTHOE AIOUPOBAHUE.

CymHocTs razo-aacopOuuonnoit xpomarorpaduu (I'AX)

Bunpl ancopbeHToB, NpuMeHseMbIX B Ta30Boi xpoMaTtorpaduu. Mx kiaccupukanmu.
MounekynspHble cuta U ux npumeHenue B 'AX.

MoauduurpoBaHue MOBEPXHOCTH aICOPOCHTOB.

KauecTBenHslil razoxpomarorpadudeckuil ananus. (MaeHtupukamus MeToaomM 100aBoK.
Nunexcol ynepxuBanust KoBava. Peakiinonnas ananutudeckas xpomarorpadus. Meton
BBIUMTAHUS TMKOB. MeTO/l «cBUTa» TUKOB.)

MeTto1 BHYTpEeHHEN HOpMaiau3aluyd (HOPMUPOBKH) 0€3 MPUMEHEHUS U C MPUMEHEHUEM
KaJTMOPOBOYHBIX KO3(PPUIIMEHTOB.

[Tpuniun neicTBus, YCTPOWCTBO W XapaKTEPUCTHUKU KaTapoMeTpa (JIETEKTOp IO
TETIONPOBOJAHOCTH).

CymHocTh razo-kuakoctHol xpomaTorpadpun (I'KX).

Bugp! ancopbenTos, npumensieMbix B KX, nx knaccudukanus.

KonunuectBeHHblll razoxpomarorpadpudeckuii aHaius (rpapuueckuii MeTos U3MepeHHs
Tioniaiel MUKOB (B Clydae MOJHOTO U HEMOJIHOTO pa3JielieHusl MUKOB). MeToabl pacyeTa
XpoMmaTorpaMm (MeTo adCOIIOTHON KanuOpPOBKH, METOJT BHYTPEHHETO CTaH1apTa).
®daxTopsl, BIUsIOMKME Ha 3PGEKTUBHOCTh pa3zeneHus (TpeOoBaHUs, IPEIbIBIsEMble K
ra3y-HOCHUTEIIO ¥ HEMOABIXKHBIM KHUJIKUM (azam).

[TpyHIMI [E€HCTBUSA, YCTPOMCTBO M XapaKTEPUCTUKH IJIAMEHHO-MOHU3ALMOHHOIO
JETEKTOpA.

Juddyznonno-maccoobmenHnas teopust Ban-Jleemrepa.

dusnko-xuMuueckoe mpumeHenrne ['X: mocTpoeHune U30TepMbI COpPOIHH, OMpeneIecHue
TEIUIOTHl M DHTPONUU COPOLUH, ONpeeNieHUuE yAeIbHON MOBEPXHOCTU aJCOPOEHTOB IO
o0bemMaM yAepKUBaHUS, OMNpEIENIEHUE YAENbHON IOBEPXHOCTH METOJOM TEIIOBOM
JlecopOIuu a30Ta.



PaspaboTunku:

’W JIOLEHT I".H. Koponena

) JIOLEHT E.®. Poxuna
&7 JIOLEHT H.U.Ckpumnos

IIporpamma coctasieHa B cooTBerctBuH ¢ TpeGoBanmamu ®I'OC BO mo HampasieHHIO
nozaroroBku 04.04.01 — «XuMus».

[IporpaMma paccMOTpeHa Ha 3acelaHud Kadeap aHATHTHYECKOH, (u3ndecKodl u
KOJUIOMJHOH XMMHH, Kadeapsl TEOPETHYECKOW M IIPUKIANHOH OpPraHM4ecKOH XHUMHH K
HOJIMMEPU3ALHOHHBIX TTPOLECCOB.

22T,
A.T". TIpoiinakoB

ITporoxon Ne 4 ot «1
3as. xadenpoi

ITpotokon Ne 7 o1°«26» 2022 .
W.o. 3aB. xadenpoi ,égcaé JL.b. Benpix

ITporokon Ne 6 ot «26» mas 2022 .
3aB. kapenapoii %ﬂ/ O.A. DaenbiuTeitn

Hacmosuyas npozpamma, He Mmodcem Oblmb 60CNpoU3GedeHa HU 6 Kakou ¢opme 6e3
npedsapumenbHo20 NUCbMEHHO20 PA3PeUleHUs Kaheopbl-paspabomiuuka npozpammbol.




