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IlosicHuTEIBLHAS 3aIICKA

Pabouas mporpamMmma TUCIMIUIMHBI (MOAYJISI) COCTaBIEHA B COOTBETCTBUHU C TPEOOBaHUSIMHU
®I'OC BO 1o HanpasneHuto noarotoBku  03.03.02  @usuxa, HaANpPaBIEHHOCTb
OyHaameHTanbHas GU3MKa.

HucumiuinHa  (Moaynb)  «XpomaTtorpadus» OTHOCHTCA K  4acTH, (opMupyemoi
yYaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHWH (Oucyuniuunvt no ewvioopy bI1.B.J[B.6) Omnoka
JUCLHUILIMH y4eOHOTO TUTaHa.

Jlis  OCBOEHMSI JUCHUUIUIMHBI (MOIyJisi) HEOOXOAMMBbI 3HAHMS, YMEHHUS U BJIAJCHUA,
c(OpMHPOBAHHBIE B XOA€ H3YYEHHUS CICAYIOIIMX TUCHUIUIMH U TPOXOXKACHUS TNPAKTHK:
JJIEKTPUYECTBO U MArHeTU3M, OITHKA, pPaaguoPU3MKa U DIEKTPOHUKA, O3HAKOMUTENIbHAs
IIPAKTHKA 2.

TpynoemkocTs auctuIuikHb: 3 3.e./ 108 u.;

KOHTaKTHasi pabora:

3aHATUA JEKIMOHHOTO Thna — 16 4.,

3aHATHUSL CEMUHAPCKOro Tuma (cemunapsl) — 30 4.,

KOHTPOJIb CAMOCTOATEIbHON paboThI — 2 4.,

WHas KOHTakTHas padorta — 0,3 4.,

KOHTpOJIMpyeMasi mucbMeHHas padora — 0 u.,

CP—-334,

KOHTPOJIb — 26,7 4.

KiroueBsie cioBa: XpoMaTorpagusi, CMECH BEILIECTB, aicopOuus, Gas3bl, pa3aecHue
CMECH, OUMCTKA COeIMHEHUH, aHaJIN3 BEIIECTB.

1. Heau u 3a1a4u JUCHUNJIMHBI (MOIYJIs).

enb mucuuIuivHbl (MOAYIIsl) COCTOUT B QOPMHUPOBAHUU CIIEIYIOIINX
obmenpodeccuoHaNbHBIX U MPO(heCcCHOHATEHBIX KOMIETCHITHIA:

— CIIOCOOHOCTH MPUMEHSTH 0a30BbI€ 3HAHUS B 00/1aCTH (PU3UKO-MAaTEMATHUECKHUX U (MIIH)
€CTECTBEHHBIX HayK B cdepe cBoeit mpodeccuonanpHo aestensHoctu (OIIK-1),

— CHOCOOHOCTH UCTIOJIB30BaTh CIICIHATHN3UPOBAHHBIC 3HAHHS B 00JIaCTH (DU3UKHU JJIST OCBOCHUS
npoduibHbIX puznueckux aucrumuiad (ITK-1),

— CITOCOOHOCTH TOJIH30BATHCSI COBPEMEHHBIMH METOIaMU 00pa0OTKH, aHAIM3a U CHHTE3a
¢busnyeckoil nHpopMaluu B u30panHoi obactu pusmueckux uccienoBanuii (I1K-5).

3aaun TUCITUTITUHBL (MOO0YJIs):

® O3HAKOMJICHHE OOYyYalIMMXCSI C BO3MOXXHOCTSMH, KOTOpBIE€ OTKPBIBAIOTCS TEpeT
UCCJICIOBATEIISIMU, HCTIOB3YIOIIUMH XpOMaTOrpaduto JIsl HCCIeI0BAaHUS BEIIECTBA;

e opmupoBaHNEe yMEHMI W TPAKTUYECKUX HABBIKOB HCIIOJIB30BAHMS aMNMapaTHBIX H
MIPOTrPaMMHBIX CPEACTB XpoMaTorpados.

Tabnuma 1. [lepedyens maaHUpyeMbIX pe3yIbTaTOB 00yUEHUS MO JUCHUILTUHE (MOIYIIIO),
COOTHECEHHBIX C MHAMKATOPAMH JIOCTHKEHUSI KOMITETCHIIUM

Komnerenuus NuaukaTopbl 10CTHKEHUS Pe3yabTaThl 00yueHust
(xox m KOMIIeTEHIIUI

HaUMEHOBAHUE) (K01 ¥ HAUMEHOBAHHE)

OIIK 1 OIIK-1.1. AHanusupyet 3naem: Gusnueckue 0OCHOBBI XpoMaTorpapuu
po0JIeMbl, IPOLECCHl U KaK TMOpHIHOTO METO/Ia, COYETAIOLIETO
SIBIICHUS B 00JIaCTH (PU3UKH, pasaeNeHne u onpeesieHue, U 00JIacTH ero
UCTIONIBb3YET Ha MPaKTHKE NPUMEHEHHS, a TAaKXKe KIIaCCU(UKAITUIO
0a30BbIe 3HAHUS U METOJIBI XpoMaTorpauuecKux METOIOB,
(U3NUECKUX UCCIIETOBAHHN. XapaKTePUCTUKU HETIOJIBUKHBIX (a3 u




AIIIOEHTOB W MPHHIUIIBI KX BHIOOPA B Pa3HBIX
METO/IaX aHAIUTHYECKOW XpOoMaTOrpaduH.
Ymeem: npuMeHSTh METOBI IIOCTAHOBKH
(U3HYECKOTO IKCIIEPUMEHTA, OCHOBAHHOTO Ha
XpomarorpaduaecKiux MeToIax, IPOBOIUTh
00paboTKy XpoMaTorpaMM: ONPEACIIsATh
NIEPBUYHBIC TAPAMETPHI YICP)KUBAHUS,
pacCUMTHIBATH XapAKTEPUCTUKHU pa3iesIcHus,
3((PEKTUBHOCTH U CEIEKTUBHOCTH.
Braoeem: merononorueii BbiOOpa MeToaa
XpoMarorpaduuecKkoro aHajausa B
3aBUCHUMOCTHU OT aHAJINTUYCCKUX 3a1a4 1
00BEeKTa aHATHN3a.

OIIK-1.4. UcnionszyeT
MaTeMaTHYECKUi anmapar s
OIMCaHMUs, aHAIU3a
TEOPETUYECKOT0 U
HKCIEPUMEHTAIHOTO
UCCIICI0BaHUA U
MOJEIUPOBaHUs HU3NIECKUX
CHUCTEM, SIBJICHUH U IIPOLECCOB,
UCTIOJIb30BaHMs B O0yUeHUH U

3naem: OCHOBHBIC MaTeMaTHYECKHE METOIBI,
MPUMEHSEMBIX IS TCOPETHUECKOTO H
JKCIIEPUMEHTAIILHOTO UCCIIECIOBAHUS
XpPOMAaToTrpaMM, UCIIOJIb30BAHUS B 00YUECHUN
1 TpoecCUOHANTLHOM eI TEIbHOCTH.
Ymeem.: npuMeHATh OCHOBHBIE
MaTeMaTHYECKHE METOIbI ITPH OTMCAHUH,
aHaJIM3€ XpOMaTOrpaMM.

Braoeem: mareMaTH4ecKuM arnmapaTom s

npogeccuoHaNbHOM OIHCaHUs ¥ aHAJIN3a XPOMATOTPaMM.
JeSITeTbHOCTH.

IIK 1 [IK-1.1. Pa3zpabatriBaer 3naem: Teopun xpomarorpadhuaecKux
KOHLEMINH, TEOPHH, MIPOLIECCOB, OCHOBHBIE XapaKTEPUCTUKH
U3MEpHUTENbHBIE TPUOOPHI, Xpomartorpapuyeckoro mnpouecca u
IpOrpaMMHOe o0ecredeHne u napaMeTpbl XpOMaTOTPaMM.

METO/bI B 001acTH PU3UKM U1 | Ymeem: 110JIb30BaTbCS COOTBETCTBYIOLINM
OCBOCHUS TIPODUITHHBIX MPOTPaMMHBIM 00€CTIeYCHUEM IS
(bu3HYeCKUX TUCIIUILINH. XpoMaTorpauuecKoro aHaIu3a.
Braoeem: HaBBIKOM POTpaMMHPOBAHHS
XxpomMaTorpaduueckoro 000py10BaHusl.
ITK-1.2. [Tpumenser 3Haem: KaueCTBEHHBIA U KOJMYECTBEHHBIN
CHEIMaTM3UPOBAHHBIE 3HAHUS B | aHAJIU3 B XpoMaTorpapuu, METo bl ra30BOH U
o0nactu (GU3MKM 111 OCBOCHMSI | JKUJKOCTHOM XpoMaTtorpadus.
npoUIBHBIX (PU3HMUECKUX Ymeem: ouieHuBaTh U aHATU3UPOBATH
JUCIUTLTUH. (bu3nyecKue XapaKTePUCTHKU
xpomartorpagoB, pabOTAIOMIMX O PA3ITUYHBIM
METOAM.
Braoeem: HaBbIKOM pabOTHI Ha
COOTBETCTBYIOLIEM XpoMaTorpade u
HaBBIKOM aHAJIM33 XPOMATOIPaMM.
IIK 5 [IK-5.1. Mcnonp3yer 3Haem: 0CHOBbI 0OpaOOTKU JaHHBIX,

COBpPEMEHHBIE TIPUEMBI
00paboTku HHpOpMAIH U
NpeCTaBICHUS
OKCIICPUMECHTAJIbHBIX JTaHHBIX.

MOJTy4aeMbIX Ha XpomaTorpade ¢ moMOILbIO
OBM, cnenuaibHOro NporpaMmMHOTO
oOecrniedeHus1, MpeACTaBIeHUE PE3yIbTaTOB B
BUJIE XPOMATOTPAMM.

Ymeem: ncnonb30BaTh COBpEMEHHBIE
MPOrpaMMHBIE CpPelICTBAa 00pabOTKH
XpoMaTtorpaduueckoi HHPOpMaLuU U
MPeCTaBICHHUS YKCIIEPUMEHTAIBHBIX
JTAHHBIX.




Braoeem: HaBbIKOM PabOTBI C COBPEMEHHBIMH
KOMITBIOTEPHBIMU CPEACTBAMH I 00paboTKH
xpomarorpapudeckoir ”HPOpMAIIH U
NPECTaBICHUS SKCIIEPUMEHTAIBHBIX
JTAHHBIX.

2. O0beM AuCHMIIMHBI (MOAYJIs1) 10 BUAM y4eOHOMH padoThI

Tabnuma 2. O6beM TUCHUTITUHBI (MOYJIs) 001Ias Tpy1oeMKocTh: _3 3.e./_108 .
®opma o0yueHus: o4YHas

Bcero Pacnipenenenue
Bunst yueOHOI paboTh 4acoB 110 CEMECTPaM B Hacax

OO61mas TpyA0eMKOCTh AUCIUTUTHHBI 108
KonrakTHas pabora:

3aHATHS JIEKLIMOHHOT'O TUIIA 16 16

3aHATHS CEMUHAPCKOro TUIIA 30 30

(cemuHaphbI)

KOHTPOJIb CAMOCTOSITEIbHON pabOThI

WHas KOHTaKTHas paboTa 0,3 0,3

KOHTpPOJIMpyeMasi MMCbMEHHAasi padoTa

KOHTPOJIb 26,7 26,7
CamocTtosarenbHas padora (CP) 33 33
Kypcosas pabora (IpoekT)
Bua npomexyTOYHOTO KOHTPOJIS IK3aMeH

3. Conep:kanue TUCHUNIMHBI (MOLYJIs1)

Tabnuna 3. Pactipenenenue 4acoB Mo TeMaM U BHJIaM Y4eOHOH paOboThI
®dopma 00yueHus ouHas
Cemectp VI

Howmep HaunmenoBanue pasnenos

O0BeM B yacax

pazjena 1 TEM JTUCIHTUTAHBI (MOTYJIS)

Bcero JI 113

Kountpons | KCP CP
U WHas
pabota

1. Bsenenne. OCHOBHBIE TOHATUSA U
KJIACCH(MKAITIH.

13,35 2 4 3,35 4

2. Teopernyeckre OCHOBBI
XpoMaTorpaguu.

2.1. OcHOBHBIE XapaKTEPUCTUKHI
Xpomartorpapuaeckoro mporecca u
apaMeTpsl XpOMaTOrPaMM.

2.2. Teopuu xpomaTorpadudecKinx
IIPOIIECCOB.

2.3. KauecTBeHHBIH 1
KOJINUECTBEHHBIN aHAIN3 B
XpoMarorpapumu.

19,65 4 6 3,35 6.3

3. 3. lNa3oBas xpomaTorpadusi.
3.1. Anmaparypa juist ra30Boit




XpoMaTorpaguu.

3.2. l'azo-apcopOrrionHas
xpomarorpadus (I'AX).
3.3. I'a30-KuIKOCTHAS
xpomarorpadus (I2KX).
3.4. Beicokod(hpexTuBHAS
KanmuIsipHAas Ta30Bast
xpomarorpadus.

3.5. KauecTBeHHEIN 1
KOJUYECTBCHHBIN
razoxpomarorpauuecKuii aHaJIn3.
3.6. Peaknmonnast razosas
xpoMartorpadus

4, 4. )XunkoctHas XpoMaTorpadusi. 38 5 10 10 1 12
4.1. Metobl U anmapaTypHbIe
0COOCHHOCTH YKHIKOCTHOH
xpoMarorpaduu.

4.2. AncopOumoHnHast (KHIKOCTHO-
TBepaodazHas) xpoMmaTorpadus.
4.3. MonooOMeHHas
xpoMarorpadusi.

4.4. Vlonnas xpomatorpagus.

4.5. DKCKIHO3HOHHAs
xpomarorpadus
(renbxpomaTorpadus).

4.6. JKuakoCTHO-KUIKOCTHAS
(pacmipenenuTenbHas)
xpomarorpadus.

4.7. IlnanapHsle
XpomarorpapuiecKue MeTOIbI.

HUroro: 108 16 30 26,7 2 33,3

4. CamocrosiTe/ibHasi paboTa 00y4aroumuxcs

Lenu camocTosITeNbHON PabOThl — OCBOUTH TE Pa3/ieibl JUCUUIUIMHBI, KOTOPbIE HE ObUIH
3aTPOHYTHl B Mpoliecce ayJUTOPHBIX 3aHITHH, HO NPEeIyCMOTpEHbI pabodeil mporpaMmoii, a
TaKXe PaclIMpUTh TPAHUIBI NOTYYaeMbIX 3HAHWM, YMEHUH M HaBBIKOB (BJIaJICHUI) B Mpolecce
JIOTIOJIHUTEIILHOTO M3YyYEHHMsI OTACIIBHBIX TEM, PEIICHUU MPAKTUYECKUX 3a7a4, MCCIIECIOBAHUS
OTJENIbHBIX BOINPOCOB JUCHMIUIMHBI C TOMOIIbIO Y4eOHO-METOAMYECKOW JIMTEpaTyphl;
MIOATOTOBUTHCS K 3aHATUSAM JIEKIIMOHHOTO M CEMHUHAPCKOI0 TUIIA.

Buowi camocmosmenvroti pabomui:

- BBINOJIHEHUE JOMAIIHUX 33/IaHUH;

- IOATOTOBKA pedepaToB;

- U3y4EHHE OTIENIBbHBIX TEM, BOIIPOCOB, UX KOHCIIEKTUPOBAHMUE;

- MOATOTOBKA JTOKJIAI0B IO OTJEIbHBIM BOIIPOCAM TEM;

- OJrOTOBKA MPE3EHTALMI 110 OTAEIBbHBIM BOIIPOCAM TEM;

- BBIIIOJIHEHUE IOMAIIIHUX KOHTPOJIBHBIX 3aJJaHU;

- IOJrOTOBKA K 3aHATHUAM JIEKLIHOHHOTO U CEMUHAPCKOTO TUIIA;

- MOATOTOBKA K TEKYIIUM KOHTPOJBLHBIM MEPOIIPUATHAM;

- IpyTHe BUJIbI CAMOCTOATEIbHON PabOTHI CTYEHTOB.

Tabmuua 4. ConepxaHnue caMOCTOSITEILHON padOThl 00yJarOIuXCs

Ne, Bun camocTosTenbHOM paboTh Pa3nensl ®opMma
/I paboueit OTYETHOCTH




POrpamMMBbl
BreaynurtopHas:
- U3y4YEHHE TEOPETUUECKOT0 MaTepralia o KOHCIIEKTaM 1-4 KoncnekT nexnui,
JIeKHI/Iﬁ; KOHCIICKTUPOBAHUEC BOIIPOCOB, OTOBOPCHHBIX IIMCbMCHHBIC
Ha JISKIIUH, 110 Y4eOHOM IuTeparype; OTBETHI HA
- BBITIOJTHEHHE JOMAITHUX 33/IaHUH U MTOTOTOBKA K BOTIPOCHI
T1a00paTOPHBIM 3aHSATHSM;
- MOAATOTOBKA pedepaToB JJisk BBICTYILICHHUS TeKkcThl 3a7aHUl U
OTBETOB
Texcr pedepara,
BBICTYIIJICHUC,
TIpe3eHTaIs
[IpoBenenne pacyeToB O XpOMATOTpaMMaM U3 Teopernueckue | Otuer
JIEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA METOAOM Ta30BOl | OCHOBBI
XpoMatorpaduu aHAJTUTHYECKOM
Xpomatorpadpuu
BrinonHenne MHAUBUYyaTbHBIX PACUETHBIX 3aJJaHUH. l'azoBas PacueTHbie
xpoMartorpadus. | 3amaHusI
KunkocTtHas
XpomaTorpadus.
IToaroroBka K cade sK3aMeHa Bce paznensi OK3aMeH

4.1. Tunbl ceMeCTPOBBIX 3a/1aHUIL:

1. IMoaroroBka pedepara u npeseHTanuu Ha TeMy «CoBpeMEHHOE XpomaTorpaduyeckoe
o0opyToBaHUEY.

2. TlogroroBka pedepara u mpeseHTauu Ha TeMmy «KommbprorepHas moOAIepKKa
XpoMaTorpauiecKux MeTOI0BY.

3. IloaroroBka BeICTyIUIEHHs ¢ npe3eHTammed — «TexHomorms paboTel  Ha
xpomarorpade». [Tonbop obopynoBanus, GU3NIECKUX TPUOOPOB ISl IEMOHCTPALINH.

4. TlogroroBka noKiana ¢ mpe3eHTanueld Ha TeMy «llepcriekTHBBI XpoMaTorpapuuecKux
METOJIOBY.

5. TloaroroBka pedepaTa u mpe3eHTanuu Ha TeMy «DHu3rka HOHOOOMEHHOH
Xxpomarorpadumn.

6. IloaroroBka pedepaTa u npe3eHTanny Ha TeMy «PHu3uKa HOHHOI XpoMaTorpadum.

5. YueOHO-MeTOAMYECKOE 0OecriedeHrue TUCHUIJIMHBI (MOIYJIs1)

Tabmuia 5.1. OcHOBHasI IMTEpaTypa

HanmenoBanue, Oubnmuorpapuieckoe ornucanue

XpoMmarorpaduueckue METO b aHaNIM3a : yueOHoe nocodue / E.B. [Tamkosa, E. Bomocoga,
A H. lMunyns u np. — Craspononb: CI'AY, 2017. — 59 c. 9BC Pexum nocryna:
https://biblioclub.ru/index.php?page=book&id=484984

®dusnueckre METOIbI UCCTIEAOBAHUS U X MPAKTUYECKOE TPUMEHEHUE B XUMHUECKOM
ananuse: yuebHoe nocobue / H.I'. SApsimes, FO.H. Mensenes, M.U. Tokapes u ap. — 2-¢
u31., nepepad., u gon. — Mocksa: [Ipomereit, 2015. — 196 c. IBC Pexxum gocryma:
https://biblioclub.ru/index.php?page=book&id=426720

Kysneunkos, O.A. ®U3NKO-XUMHUECKHAE METOIBI KOHTPOJIA KauecTBa : yueOHoe mocoone /
O.A. Ky3neunkos. — Bonrorpag: BTACY, 2015. — 96 c. 9BC Pexum ngocryna:
https://biblioclub.ru/index.php?page=book&id=434823

OU3UKO-XUMHUYECKHE METO/Ibl aHau3a: Jaboparopublil npaktukym / I'.K. Jlynenko, A.1.
Amnapnes, T.I1. Anexcanaposa, A.A. Kazakosa. — 2-u3n. — HoBocubupck : HoBocubupckuii
rocyJapcTBeHHbIM TexHuueckuil yausepcuret, 2017. — 87 c. IBC Pexum noctymna:



https://biblioclub.ru/index.php?page=book&id=484984
https://biblioclub.ru/index.php?page=book&id=426720
https://biblioclub.ru/index.php?page=book&id=434823

|

| https://biblioclub.ru/index.php?page=book&id=575408

Tabnuma 5.2. JlononHUTENbHAS JTUTEpATypa

No
/11

HaumenoBanue, Oubnuorpaduueckoe onucaHue

Cuaiinep Jlnoiin P., Kupkienn JIxozed Jx., Jloman [)xon Y. Beenenne B COBpEMEHHYIO
KHUAKOCTHYIO XpomaTorpaduro. Uzn. 3. M.: Texnocdepa, 2020. — 960 c.

Komntoxos B.1IO. Xpomarorpadus. — Cankr-IlerepOypr: Jlanp, 2017. — 224 c.

MatseeBa M.B., Kapnos C.U., XoxioB B.1O., Cenemenes B.®. Xpomarorpadus:
[Ipaktuxym. - Boponex: Uzn-so BI'Y, 2005. - 35 ¢. Pexxum goctyna:
http://window.edu.ru/resource/260/27260

I'py3noB, B.M. ®u3ndeckne 0CHOBBI Ta30BOT0 aHAIM3a U TEOXUMHUUYECKON ChEMKH : ydeOHOe
nocobue: / B.M. I'py3noB, M.H. bannun, .M. Haymenko. — HoBocubupck:
HoBocubupckuii rocy1apcTBeHHbBIN TeXHUUeCKUi yHuBepeuteT, 2019. — 163 ¢. 9BC Pexum
nocrtyna: https://biblioclub.ru/index.php?page=book&id=574724

OU3NKO-XUMUIECKIE METO/IbI aHaH3a (MCCIIEIOBAHMS) | y4eOHO-METOANMYECKOe Toco0ue : /
coct. E.B. Koportkas, 11.B. Tumomyxk, H.C. I'omy6eBa, A.K. ['openkuna u np. — Kemeposo :
Kemeposckuii rocynapcrBennsiii yauepeutet, 2019. — 168 c¢. IBC Pexxum noctymna:
https://biblioclub.ru/index.php?page=book&id=572784

dapyc, O.A. Ouszndeckue U GU3NKO-XUMUUECKHE METOIbI aHAJIH3a: J1a00paTOPHBII
npaktukyMm: [16+] / O.A. @apyc, '.U. Sxymesa. — Mocksa ; bepnun: lupekr-Menua, 2015.
— 78 ¢. 3BC Pexum nocryna: https://biblioclub.ru/index.php?page=book&id=375309

JMMTPEBUY U.H., IPYIJIO I'.®., ®EJIOPOBA O.B., KOMHUCCAPEHKOB A A.
Ouzuko-xumudeckrne Meto sl ananmmuza. Y.II1. Xpomarorpadudeckne MeTonbl aHaIm3a:
y4ueOHOoe mocodue ist cTyneHToB 3a04Hoi opmel o0ydenus/ CI16 'TYPIL. - CII6., 2014.-
53c. http://www.nizrp.narod.ru/metod/kafobshineorgh/9.pdf

Tabmuna 5.3. Pecypchl nHOOpPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOH cetn «HTepHET»

No HasBanue (aapec) pecypca
/1
1 | http://www.anchem.ru/ ITpodeccrnoHanbHbIif HHTEPHET-PECYPC, TOCBAIICHHBIN
AHAIUTUYECKOW XUMHH, XUMHUUECKOMY aHAJIN3y U METPOJIOTHH.
2 | http://www.chromatography.narod.ru/links/index.html IToptan XpomaTorpadus
3 | http://Ipcma.tsu.ru/ru/post/chromatography_first Xpomarorpadwus ais HaYUHAIOIINX.
[Ton6opka 6a30BOI peKOMEHJOBAHHOW JIUTEPATYPHI JJIs1 HAUMHAIONINX U3y4YaTh
xpomarorpaduro (BOXX, I'X, TCX) - cTy1€HTOB, aCIUPaHTOB M MOJIOIBIX
CHEIMAJIUCTOB.
4 | https://chromatograf.ru/ Caiit mo xpomatorpadudeckoMy 000pyI0BaHUIO
Tabmuma 5.4. [lepuonuueckue u3gaHus

Ne HaunmenoBanue

/1

1. | http://www.sorpchrom.vsu.ru/ Kypnan «CopOIruoHHbIe 1 XpoMaTorpaguyecKue
MIPOLIECCHD»

2. | https://www.zldm.ru/jour/about HayuHo-TexHHUYECKHUH KypHAT 3aBOACKAs
naboparopus. J{uarHoctuka marepuanoB = Industrial Laboratory. Diagnostics of
Materials

3. | http://www.gostinfo.ru/pages/Infizd/izmer_texn/ XKypnan «M3mepuresnbHasi TEXHUKa»

4. | nauka.relis.ru exxeMecsMHBIA HAYYHO-TTONYJAPHBIN )xypHaT «Hayka u JKuzHby.

5. | virlib.eunnet.net/mif (Maremaruka, Madopmatuka, @usnka) ZKypuaia «MUAD»



https://biblioclub.ru/index.php?page=book&id=575408
http://window.edu.ru/resource/260/27260
https://biblioclub.ru/index.php?page=book&id=574724
https://biblioclub.ru/index.php?page=book&id=572784
https://biblioclub.ru/index.php?page=book&id=375309
http://www.nizrp.narod.ru/metod/kafobshineorgh/9.pdf
http://www.anchem.ru/
http://www.chromatography.narod.ru/links/index.html
http://lpcma.tsu.ru/ru/post/chromatography_first
https://chromatograf.ru/
http://www.sorpchrom.vsu.ru/
https://www.zldm.ru/jour/about
http://www.gostinfo.ru/pages/Infizd/izmer_texn/
http://nauka.relis.ru/
http://virlib.eunnet.net/mif/

‘ 6. ‘ Kypnan «Ycnexu puznueckux Hayk». www.ufn.ru

Hepeqeﬂb COBPEMECHHBIX l'lpO(l)eCC]/IOHaJII)HLIX 0a3 JaAaHHbIX U I/IHq)OpMaIII/IOHHbIX
CIIPpaBOYHBIX CUCTEM

Bba3b1 nanabix THUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/
IBC «YHuBepcurerckasi 0ndanorexa onaaiin» www.biblioclub.ru
Pecypc conmepxut yueOHMKH, yaeOHbIE TOCOOHS, MOHOTpadUH, MEPUOANIECKUE U3TaHNUs,
CIPAaBOYHUKH, CIIOBapH, 3HUUKIoNeauu. B HacTosmee Bpemst BkirouaeT Oosnee 130 ThIc.
HauMEHOBaHUN. Pexxum octyna: 1js 3aperucTpupoBaHHbIX M10JIb30BaTENEH.
OBC AI'Y na mardopme amnmapaTHo-porpamMmmHoro komiuiekca OOO KIAY
http://adygnet.bibliotech.ru
Pecypc conepKuT 35eKTpoHHbIE aHAJIOru TpynoB npenoaasareneil AI'Y. ObecneunBaet
JOCTyI K HEOOXOTUMBIM JJii 00pa30BaTeIbHOr0 Ipolecca W3JaHusM. Pexxum poctyma: amns
3aperuCTPUPOBAHHBIX I10JIb30BATENIEH.
000 «Hayunas 3jiekTpoHHasi oudaunorexka» (HIb) www.elibrary.ru
Poccuiickuit nHGOpPMaITMOHHO-aHATTUTUYECKUI MOPTall B 00JaCTU HAYKU, TEXHOJIOTUU U
00pa3zoBaHus, B TOM YUCIIE AIEKTpoHHbBIE Bepcun 6omnee 3900 poccuiicKX HayYHO-TEXHUUECKHUX
KYPHAJIOB, U3 KOTOPHIX Oosiee 2800 KypHaIOB B OTKPBHITOM JOCTYIIE.
Me:xayHapoaHblie 6a3bl JaHHBIX HAYYHbIX U3IaHUH
Web of Science https://apps.webofknowledge.com Haykomerpuueckas pepeparuBHas 6asa
JAaHHBIX JKypHaJIOB U KoHpepeHuuil. Pexum nocryna: IP anpeca ynusepcureTa
Scopus https://www.scopus.com/search/ — 310 Haykomerpuueckass pedepaTuBHas 0Oaza
JAHHBIX, BXo/sIIast B 6a3y manubix SciVerse komnanuu Elsevier. SciVerse oobenunsieT B cede
MaTepuaibl M3 KOJUIEKLIMM pELEeH3UpOoBaHHOM mureparypsl SciVerse Scopus, coOpaHus
MOJIHOTEKCTOBBIX cTateit SciVerse ScienceDirect. Pexxum noctyna: IP aapeca yausepcureTa.
zbMATH https://zbmath.org/ PedepatuBHas 06a3a JaHHBIX 1O YUCTOH M TPUKIAJIHOU
MaTeMaTHKe.

HNuTepHeT-pecypebl oTKpbITOrO Aocryna (Open Access)
(MuadopMaimoHHO-IOUCKOBBIE (CIIPABOYHBIE) CUCTEMBI)
Nudopmanuonnas cucrema «EnmHoe OKHO gocTynma K o0pa3oBaTelbHBIM pecypcam»
http://window.edu.ru/ Pecypc oGecrnieunBaeT CBOOOIHBIM JOCTYyH K WHTETPAIBHOMY KaTajory
00pa3oBaTeNbHBIX HMHTEPHET-PECYPCOB, K DIEKTPOHHOM OMOIMOTEKEe y4eOHO-METOIUYECKUX
MaTepuaioB JUIs OO0IIero M NpoQecCHOHAIbHOTO OOpa3oBaHUs M K pecypcamM CHCTEMbI
denepanbHbIX  00pa3oBaTeNbHBIX MOPTANOB, OOBEAMHSIET B €IuHOE WH(GOPMALMOHHOE
IPOCTPAHCTBO 3JIEKTPOHHBIE PECypChl CBOOOIHOTO JIOCTYyMa Ul BCEX ypOBHEH 0Opa3oBaHUS B
Poccun.
YHuBepcurerckasi HHpopMannoHHas cucrema Poceus uisrussia.msu.ru

6. O06pa3oBare/ibHbIE TEXHOJIOTHHU

Tabnuua 6. OOpa3oBaTelbHbIE TEXHOJIOTHU

Ne Buanbl yueOHbIX
HaunmenoBanue pasjeiia . Oo0pa3oBaTeJIbHBIC TEXHOJIOTHH
n/n 3aHATHI
1 2 3 4
1 Jlexuus 1. Jlekuus ¢ ucnonap30BaHUEM
BUZeoMaTepuanoB. MHpopMannoHHo
1. Beeoenue. Ocrnognvie noHAmMuUA U — KOMMYHHUKAITMOHHAS TEXHOJIOTHSI.
Kaaccuguxkayuu.
PasBepHyTas 6ecena ¢ o0CyKaeHUEM
CemuHap 1. BOITPOCOB.

10


http://www.ufn.ru/
http://inion.ru/resources/bazy-dannykh-inion-ran/
http://www.biblioclub.ru/
http://adygnet.bibliotech.ru/
http://www.elibrary.ru/
https://zbmath.org/
http://window.edu.ru/
http://uisrussia.msu.ru/

KoHcynpTHpOBaHNE U IPOBEPKA

CamocTosiTennpHas | AOMAIIHUX 3aJaHUN IIOCPEACTBOM
pabota 3JIEKTPOHHOM MOYTHI.
2. Teopemuueckue ocHogbl Jlexuus 2. Jlexuusi ¢ NCHOIB30BAHHEM
Xpomamozpaguu. Bupeomarepuanos. Madopmanmnonno
2.1. OcHogHble Xapakmepucmuku — KOMMYHUKAIIMOHHAsl TEXHOJIOT U,
Xpomamozpaguueckoz2o npoyecca u
napamempuvl XpoMamozpamm. CemuHap 2. PasBepnyTas O6ecena c o0CyxneHHEM
2.2. Teopuu xpomamoepaguueckux BOIIPOCOB.
npoyeccoa.
2.3. Kauecmeennuwiii u CamocrostensHas |KoHcynbTHpOBaHUE U ITPOBEPKA
KOMUYeCmEeHHbLIL AHATU3 8 pabota JOMAIHUX 331aHUi OCPEICTBOM
Xpomamozpaguu. AJIEKTPOHHOH MOYTHI.
3. I'azosas xpomamoecpaghus. Jlextmu 3 u 4. Jlexnus ¢ UCTIOIB30BaHUEM

3.1. Annapamypa ons 2azo8ou
Xpomamoepaghuu.

3.2. I'azo-aocopbyuonnas
xpomamoepagus (I'AX).

3.3. I'azo-sicuokocmuas
xpomamoepaghust (I 2KX).

3.4. Boicokosghghexmuenas
KanuisapHas 2a308as

Cemunap 3 u 4.

Bupeomarepuano. adopmanmnonno
— KOMMYHUKAIIMOHHASA TEXHOJIOTHU.
TexHoorus pa3BUTUs KPUTUYECKOTO
MBIIIIJIEHUS.

TexHOJIOTUHU TPYIIOBBIX JUCKYCCHI
Y Pa3BUTHUS KPUTUIECKOTO
MBIIUICHUS.

Xpomamozpagus. CamocTosTenbHas

3.5. Kauecmesennuwiil u pabota KoncynsrupoBanue u mposepka
KOJIUY4eCmeeHHblI JIOMAaITHUX 3aJaHUN TTOCPEICTBOM
2a30xpomamozpapuyeckull anau3. 3JIEKTPOHHOM MOYTHI.

3.6. Peaxyuonnas 2a3oeas

xpomamozpagusi.

4. Kuoxocmuas xpomamoepaghus. Jlexyuu 5 u 6. Jlexuuu ¢ ucnosb3oBaHUEM

4.1. Memoovl u annapamypHule
0CODeHHOCMU HCUOKOCMHOU
xpomamozpagu.

4.2. A0copbyuonHnas (HcuoKoCmHo-
meepooghasnas) xpomamoepagus.
4.3. Honoobmennas xpomamozpaghus.
4.4. Honnas xpomamozpagus.

4.5. Dxckno3uonnas xpomamozpagus
(cenvxpomamocpaghusi).

4.6. Kuoxocmno-scuokocmunas
(pacnpedenumenvras)
Xpomamoepagus.

4.7. IInanapuvie
Xpomamozpaguyeckue mMemooul.

CemuHap 5 u 6.

CamocTosTenbHas
pabora

Bupeomarepuanos. Madopmanmnonno
— KOMMYHHUKAITMOHHAS TEXHOJIOTHSI.

[IpoexkTHast TEXHOIOTHSI.
AHanu3 cuTyanuid 1 IMHATAIIHOHHBIX
MOJICNIEH.

KoncynsTHpOBaHHE U IPOBEpPKA
BBIIIOJIHEHHBIX 3a/IaHUH TOCPEICTBOM
BBICTYILJICHUI.

7. MeToauveckne peKOMEHIANNH M0 JUCHUILINHE (MOTYJIIO0)

MeToauuecKkue PECKOMEHIAMH NIPENoaaBaTe/Il0

N3yuuB conep:kaHue ydeOHON IMCHMIUIMHBI, LEIECO00pa3HO pa3paboTaTh MaTpHILy

HauOoJsiee MPEANOUTUTEIbHBIX METOJOB O0O0yd4eHuss U (OpPM CaMOCTOSTEIbHOH pabOThI
CTYJIEHTOB, aJIeKBaTHBIX BUAAM JIEKLIMOHHBIX U CEMUHAPCKUX 3aHATUH.

HeoOxonumo mnpeaycMoOTpeTh pa3BUTHE (QOPM CaMOCTOSTENbHOW paboThl, BBIBOAS

CTYZACHTOB K 3aBEpIICHUIO HM3Y4YCHHs Yy4eOHOW IMCUMIUIMHBI Ha €€ BBICIIMK YpOBEHB. Ilo
y4eOHOMY IIJIaHy MPEAYCMOTPEHO IPOBEACHUE Pa3HOTO TUIIA 3aHATHH.
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[Tpu mOATrOTOBKE JIGKLIMOHHOTO MaTepuala MpenoaBareib 00s3aH PyKOBOICTBOBATHCS
paboueii mporpaMMoii IJIsl JaHHOTO HANPABJICHHS TOATOTOBKY. [Ipy uTeHnn nexuuii
IpernoiaBaTesb UMEET MPaBO CAaMOCTOSTENIEHO BEIOMPATh (POPMBI M METOIbI H3JI0KEHUS
MaTepuasa, KOTopble OyIyT cmocoOCTBOBaTh KAaU€CTBEHHOMY €ro ycBoeHuto. [1pu stom
IIPENoAAaBaTeb B yCTAHOBIEHHOM MOPSAKE MOXKET UCII0JIb30BATh TEXHUUECKUE CPEIICTBA
o0OydeHus, uMeronrecs Ha Kadeape v B yHUBEPCUTETE.

Bwmecre ¢ Tem, BCAKMI JIEKIIMOHHBIN KYpC SIBISIETCA B OIIPEACICHHON MEpe aBTOPCKUM,
IpeJICTaBIsIeT COO0M TBOPUECKYIO MepepadoTKy MaTepuasa U Hen30eKHO OTpakaeT JIUUHYIO
TOUKY 3pEHUS JIEKTOPA Ha IIPEIMET U METO/Ibl €T0 MpenojaBaHusi. B 3Toil cBsa3u npeacraBisieTcs
1esnecoo0pa3HbIM MPUBECTH HEKOTOPhIE 001IMe METOUYECKHE PEKOMEH 1AM TI0 TOCTPOCHUIO
JIEKIIMOHHOTO Kypca u (hopMaM ero npernoaBaHusl.

1. I[TpoBeneHue 3aHATHII ¢ ayIUTOPUEH CTYJACHTOB SIBISETCS MyOJIUMYHBIM BUJIOM
JeSITeTILHOCTH, ONPESIISIONINM Psijl cenuduyecknx TpeboBaHM K IPEnoIaBaTesio:

- [IpenogaBaresnb 10MKEH UMETh ONPSATHBINA BHEIIIHUN BHI;

- [IpenonaBarens 00s13aH BiIaleTh KyJIbTypoOll peuu;

- [loBenenue npenoaBaTesst MpH JIFOOBIX CUTYALUAX JTOJDKHO OBITh KOPPEKTHBIM U
JIOCTOWHBIM.

2. BHuMarenpHO O3HAKOMHUTHCS C METOJAUYECKHUMH PEKOMEHIAUSMHU, MPUBEICHHBIMU B
yueOHOIl uTeparype 1o u3yyaeMoMy MaTepHaiy.

3. Tema nexuuu A0KHA OBITH SICHO U Y€TKO C(hOpMYIIMPOBAHA.

4. Tlepen HaualmoM TOAPOOHOTO U3JIOKEHUS MaTepuana IeJIecoo0pa3HO  KPaTKo
0003HaYHTh, O YEM TMOUJIET PEUb B LIETOM.

5. TlnaH (KOHCHEKT) JIGKLIMU JTOJDKEH OBITh 3apaHee TIIATENILHO MpoayMaH (ImpopaboTaH) C
TeM, 4TOOBI U3JI0KEHHE MaTepHasa ObUIO CHCTEMHBIM U CTPOTHM.

6. H3noxeHue IOMKHO BECTUCH SICHBIM M YETKUM SI3BIKOM, (ppa3el U NpensioxKeHus He
JOJKHBI OBITH TEPErpyXKeHbl MPUYACTHBIMU, JAECNPUYACTHBIMH M JIPYTUMHU O00OpOTaMH,
3aTpyIHSAIOIMMH BOCIIPUSATHE CMBICIIA.

7. Ompenenenuss ©  (GOPMYJIUPOBKH  JTOJDKHBI ~ COOTBETCTBOBATH  COBPEMEHHBIM
IIPEJICTaBICHUSM O IIPEAMETE U HE JIOJKHBI IPOTUBOPEUYUTH IIPEICTABICHHBIM ONPECIICHUSM B
PEKOMEHTyeMOU yueOHOM TUTEpaType.

8. M3noxxeHue MaTepuasia JOJKHO COMPOBOXKIATHCS OOPATHOM CBSA3BIO CO CIIyIIATENSIMU.
Oco00 Ba)kHBIE MECTa CJEyeT BbIIEIUTh WIH MOBTOPUTH. HEekoTOphie BOMPOCH CONPOBOXKIATh
3a/IMKTOBBIBAHUEM MaTepuasa.

9. PucyHku, BBINOJHEHHBIE OT PYKH MEJIIOM WM MapKepoM Ha JOCKE, JOJKHBI OBITh
SICHBIMU U XOPOIIIO BUJUMBIMU C JAJIbHUX PSIIOB ayJUTOPHUHU.

10. TIo BO3MOXHOCTH CIEAYyeT COMPOBOXKAATh H3JIOKEHHE (PYHIaMEHTAIBLHOTO MaTepHalia
IpUMepaMu, UMEIOIUMU IPUKIIAHOE 3HAUCHHE.

11. CrapaTbcs n306eratb HEOTHO3HAYHON TPAKTOBKHM pacCMaTpHUBAaEMbIX BETUYMH: CIEAUTD 3a
TEM, YTOOBI pa3HbIe M0 CMBICITY BETMUMHBI 0003HAYAIIUCH I10-Pa3HOMY.

12.Tlpu wWCHONB30BaHUM TEXHUYECKUX CPEJCTB OO0yueHHUs (BUICOMPOEKTOPOB, CPEICTB
MYJbTHUME/IMA U T.I1.) AaBaTh BO3MOXKHOCTh CTY/EHTaM JIeIaTh HEOOXOAMMbIE 3aIUCH U PUCYHKU
B KOHCIIEKTax WU MpelycMaTpuBaTh BOZMOXKHOCTh MIPEIOCTABIICHUSI MaTepHaja B JJIEKTPOHHOM
WM JPYTOM BHJE.

13. AKIIeHTHpOBaTh BHUMaHHUE CTYJEHTOB Ha TOM, KaKH€ BEJIMYMHBI SBIISIOTCS BEKTOPHBIMH,
a KaKue — CKaJsIpHbIMHU.

14. 3no0xxeHne Matepuana npearnodTuresbuee Bectu B cucteme CHU.

15. B xoHIIE JIEKIIUN KPATKO MOABECTU UTOTU U BHIBOJIBL.

OpnHoit U3 3a7a4 npenogaBaTess, BEAYIero 3aHATH 110 TUCIMILTHHE «XpoMaTorpadus»,

ABJISICTCS BBIPAOOTKA y CTY/IE€HTOB IOHUMaHUsI BaXKHOCTH U TIOJIE3HOCTH 3HAHUS AUCLUILINHbI
JUIs PO eCCHOHATIBHOTO 00pazoBaHus. PHU3HKa SIBISETCS CPEICTBOM PEILICHUS PUKIIATIHBIX
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3a/1a4 U YHUBEPCAJIBHOW OCHOBOM Il TEXHUYECKUX Pa3/IelIOB HAYyKH, a TAKKE CONECPKUT
3JIEMEHTHI 001 KyIbTypBI.

MeTtoanyeckasi MOJIENb MPETOIaBaHus TUCIMILIMHBI « XpoMmaTorpadus» ocHOBaHa Ha
IPUMEHEHUU aKTHUBHBIX METOA0B 00yueHus. [IpuHiunaMu opranusanuu yueOHOro nporecca
ABJISIFOTCS:

- BbIOOp METOZIOB NPENOAABAHUS B 3aBUCUMOCTH OT Pa3JINYHBIX (PAKTOPOB, BIUSIOIINX
Ha OpraHU3alrIo y4eOHOTro MmpoIecca;

- 00BbeIMHEHNE HECKOIBKUX METO/I0B B €IMHBIHN NPENOAABATENbCKUA MOTYJIb B LIEJSIX
noBbIIeHUs 3()(HEKTUBHOCTH Tpoliecca 00y4eHus;

- AKTUBHOE y4acTue ciyuiareiei B yueOHOM Ipolecce;

- IIPOBEJICHUE MPAKTUYECKUX 3aHATHH, ONPEIEIIAIOINX IPUOOPETEHNE HABBIKOB
peleHus mpoodIeMsbl;

- IIPUBEJICHHUE IPUMEPOB IIPUMEHEHUS U3Y4aEMOT0 TEOPETUYECKOI0 MaTepuaa K
pEAJIbHBIM NIPAKTUYECKUM CUTYaLUSIM.

[To yuebHOMY TUIaHY IIPEIYCMOTPEHO MPOBECHHE JICKIIMOHHBIX U Ta00paTOPHBIX
3aHATHH. JIeKIMu YnTaroTCs ¢ UCIOJIb30BaHUEM HarJISIAHBIX IOCOOMH U 3JIEKTPOHHBIX
NpEe3eHTAIHi, C MPUMEHEHHEM POOJIEMHOTO METO1a, CTUMYJIUPYIOLIETO MO3HABATEIbHYIO
AaKTUBHOCTB. B Hauase Ka)Kqoro MpakTU4YECKOro 3aHATHS MIPENOAaBaTellb OPraHUu3yeT
IIOBTOPEHHUE U3YyYECHHOI'O Ha JICKIIUHA MaTepuasa [0 KOHTPOJIBHBIM BOIIPOCAM K JAHHOMY
IIPAKTUYECKOMY 3aHATHIO, BCIOMUHAET CO CTYJCHTAMHU OHSATUMHBIN anIapaT, OCHOBHbIE
TEXHOJIOTMH 10 TEME ITPAKTUYECKOT'O 3aHATHUSA.

I1o ypOBHIO CII0KHOCTH IIPENYCMATPUBAIOTCS CaMble Pa3IMYHbIE BOIIPOCHI,
IIPEANOJIAraroIie BOCIIPOU3BEACHUE U 3aKPEINIEHUE TEOPETUYECKOr0 MaTepuraa, IIpOBEpPKyY €ro
OCMBICIICHHS, BOIIPOCHI Ha 00001IEHNE, aHAIU3 U CUHTE3 U Jip. O0s13aTeIbHO
IIPEAYCMATPUBAIOTCS. KOHTPOJIBHBIE BOIIPOCHI HA IIPOBEPKY YCBOCHMS ONPEICIICHUN KITFOYEBBIX
MOHATUH, 3HAHHE OCHOBHBIX TEOPETHUECKUX U MMPAKTHYECKUX BOIIPOCOB.

Bomnpocs!l 1 3ananus 151 KOHTPOJIIS JOJDKHBI II03BOJIUTH CTYACHTaM CaMOCTOSATEIILHO
OTpe/IeNIUTh YPOBEHb YCBOCHMSI y4eOHOT0 MaTepHralia o TeMe, MpeACcTaBIeHHOro B JIEKLINUHU, Ha
NPaKTUYECKOM 3aHATUN M yKa3aHHOM ydeOHOMU JuTepaType.

Bormpocs! 1151 caMOKOHTPOJISE MOTYT OBITh 3aMEHEHBI MHOT'OYPOBHEBBIMH 33JaHUSIMH.

[lenb OLIEHOYHBIX CPEACTB - ONPEACIUTh YPOBEHb YCBOCHHS MaTEpHUalIa:

1 ypoBEHB — penpoyKTUBHBIN, TPEATIONAratOIIUi JIMIIb BOCIIPOM3BEICHUE MaTepraa u
BBITOJIHEHHE 3aJaHUH TI0 00pasily;

2 ypOBEHB — PENPOYKTUBHO-IIPAKTUYECKHUH, PEANOJIAraAlOIINNA OCMBICIICHHE 3HAHUN U
UX UCIOJIb30BaHUs Ha IIPAKTUKE;

3 ypOBEHb — TBOPUYECKHUM, TAFOIIUH BO3MOKHOCTh UCIIOJIB30BaTh 3HAHUS HE TOJIBKO B
CTaHJAPTHBIX CUTYaLUsAX U U3BECTHBIX BUJIAX NEATEIBHOCTH, HO U B HOBBIX, paHEE HE3HAKOMBIX.

MeTtoauyeckue ykazaHusi 00y4alOIMMCs 110 AUCHHILIMHE

[IpodeccronanbHas NoAroToBKa B COBPEMEHHBIX By3aX CTPOUTCS MO MPUHIIMUITY «OT
TEOPHH K MIPAKTUKE», YTO co37aeT 06a3y A GOpMHUPOBAHUS YMEHHH U HABBIKOB HA OCHOBE
YCBOEHHUS TEOPETUUECKOro MaTepuaina. IMeHHO MosToMy ciieflyeT 0co60e BHUMaHHUE YAENATh
KaueCTBY YCBOCHHSI TEOPETUUYECKOTO MaTepHala.

Marepuan Kaxa0u JEKIUHA TOJDKEH OBITh MPOpadOTaH: JOJKHBI ObITH BBIICIECHBI
OTIpeIeNIeHus, TOHSTHUS, 3aKOHBI, TEOPEMbI U UX J0Ka3zaTesnbcTBa. JlomkHa ObITh YCBOCHA
JIOTHYECKasi CBSI3b DJIEMEHTOB M3y4yeHHOro Marepuana. [1oie3Ho nenath onopHbIi KOHCIIEKT
Ka)XJ10M JICKLWH.

[Ipu mapaynensHOM paboTe ¢ yueOHOH TUTepaTypOoil HEOOXOAMMO KOHCTIEKTHPOBATh
npopadaTbIBaeMblif MaTepuall ¢ 003aTeIbHBIM YKa3aHUEM UCTOYHHUKA HHpOpMAaLUu (aBTop,
Ha3BaHME yuyeOHHMKa, HOMEp CTpaHHIIbl). Bce HEMOHATHBIE MOMEHTHI CeAyeT 00513aTENbHO
pa3o0paTh ¢ mpernogaBaTesneM Ha 3aHATHH Win B pamkax KCP.
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[Tocye BbIMONMHEHUS IPAKTHYECKUX 3aJJaHUN, 00YJaIOIUiiCcs JOIDKEH 3HATh CTPYKTYPY
COOTBETCTBYIOILETO MPOrPaMMHOI0 00ECIIEYEHHUs], ET0 OCHOBHBIE (DYHKILIMH, ITPABUIIA
MCIIOJIb30BAHUS €T0 10 HA3HAYEHMUIO.

TexHos0rus BBINOIHEHUS 3alaHUi €JMHOO0pa3Ha U BKIIOYAET B ce0s clieAyIoIue
JTamsbl:

- TEOpeTHYECKOe YCBOEHHME Marepuana B 00beMe JAHHBIX METOAMYECKHX yKa3aHUH U
COOTBETCTBYIOIIIMX Pa3JIEl0OB Kypca JEKLN;

- IpakThyeckas padoTa (BbIIOJIHEHUE 3a1aHuil paboT);

- MOJy4YEHHE 3aJaHusl Ha CaMOCTOSATENIbHYIO pabdOTy, OCMBICIIEHHE €0 U IPOBEJICHUE
HEOO0XOUMBIX MOArOTOBUTENbHBIX PadOT;

- BBINIOJIHEHUE 3aJJaHMsI C UCII0JIb30BAHUEM BBIUNCIUTEILHOW CUCTEMBI;

- o(opMmIIeHHE OTUETA;

- 3aIIUTy BBIIIOJHEHHOU pabOoTHI.

Kaxnas npaktuyeckoe 3alaHie pacCYMTaHO Ha JIBa WM TP ayAUTOPHBIX daca.

B nauase 3aHATHS B YCTHOH (popMe MPOBOAUTCS KOHTPOJIb HA IOIYCK O0YYaromuXxcs K
BBINOJIHEHUIO 3a/1aHusl. [Tocie BhINONHEHUs 3a1aHus 00y4aromuecs MpeIbsBIIsAIOT
NPEenoIaBaTeNo pe3yJIbTaThl paboThl, IPEICTABICHHBIE B BUJE PUCYHKOB, CXEM, IIPOTPaMM,
TabauL 1 rpaduKoB, MHBIX 3anucell. [IpenogaBaresns OlleHUBAET BHIIOJHEHNE PAOOTHI 1O ILIKAaJe
ot 0 10 5 6amnoB. 3amuTa COCTOMT B MHIMBUAYAIBHOM COOECEIOBAaHUH TI0 TEOPETUIECKOH 1
npakTu4yeckoi yactu. Eciu oOydaronuiics BBINOJIHMII U 3aIUTHII BCE 3a/laHUS B ITOJTHOM
00BeME, TO MAKCUMAIBHOE KOJIMYECTBO OAIIIOB, KOTOPOE OH MOXKET MOJIYIHUTh, cocTaBmseT 30
0asoB.

IMon camocTroATenbHOM pabOTON CTYJEHTOB MOHUMAIOT Y4YeOHYIO JeATeNIbHOCTh
CTYIEHTOB, KOTOpas OpraHM30BaHA IPENOAABATEISIMU, HO OCYIIECTBISIETCS CTyJIEHTOM 0e3
HETIOCPEJCTBEHHOTO Y4acTHsl IpenojaBaTeis B y4eOHOH AEATeNbHOCTH CTyJAeHTa. Bce BHIbI
CaMOCTOSITENIbHOM PadOThl CTYJIEHTOB MO JMCUUIUIMHE MpEACTaBlieHbl B (DOHAE OLEHOYHBIX
cpencTB. YeTkasi opraHu3alusi CaMOCTOATEIbHOM paboOThl CTYJCHTOB JenaeT ee 3(h(HEeKTUBHOM.
D10 obecrneynBaeTcsi MPENOCTAaBICHUEM CTyAEHTaM: Y4YeOHbIX U Yy4yeOHO-METOJUYECKHX
nocoOuil; TeMaTWYeCKHX IJIAHOB JIEKIMH, NMPaKTHUYECKUX 3aHATHHA, 0Opa3loB KOHTPOJIBbHBIX
paboT, TeCTOB, KEHCOB U JIp.; MEpEUHs 3HAHUM ¥ YMEHUI, KOTOPHIMU OHU JIOJKHBI OBJIAJIETh MPU
U3yYEHUH AMCUUIUIMHBL, MHPOPMALMU O MpOoLEeaype claud 3adera U sk3ameHa u Jp. OTBeTh
MPEJICTABISIOTCS B MUChbMEHHON (opMe (TeuaTHOM, HENMOCPEACTBEHHO NPEIoiaBaTesio, HIn
AJIEKTPOHHOM).

CamocTosaTenbHass paboTa CTyJIeHTa SIBISETCd OCHOBHBIM CpEJCTBOM OBJAJICHUS
y4eOHbIM MaTepHalioM BO BpeMs, CBOOOJHOE OT 0O0sA3aTeNbHBIX Y4eOHBIX 3aHATHH. OHa
BKJIIOYAeT B ceOs BBHIMOJHEHUE Pa3IMYHOIO pojJa 3aJaHHii, KOTOpblE OPUEHTHUPOBAHbI HAa OoJiee
riyOoKoe YCBOGHHME MaTepuana wusydaemoil aucuuiuinHbl. [lo kaxaolt Teme yueOHOM
JTUCIUIUIMHBI CTYIEHTaM MpeJyiaraeTcs epeueHb 3aJaHuil 1Sl CaMOCTOSTEIbHONU padOoTHI.

K BBINOJHEHHIO 3alaHUM ISl CaMOCTOSITENBbHON paOOThl MPEABSABISIOTCS CIEAYIOIINe
TpeOOBaHUS: 3aJaHUSl JOJDKHBI HCIOJHSTBHCS CAMOCTOSITEIbHO M IPEACTaBIATHCS B
YCTAHOBJIEHHBIII CPOK, a TaKXe COOTBETCTBOBATh YCTAHOBJIECHHBIM TpPeOOBaHUSAM IO
opopmiennto. CTyJIeHTaM CIIeyeT: pyKOBOJICTBOBAThCS I'pa)KOM CaMOCTOSATEIbHON paboThl,
BBITNIOJIHATh BCE IIJIAHOBBIE 3a/JaHUSA, BbIABAEMBIE IPENOJABATENEM I CaMOCTOSTEIBHOIO
BBITNIOJIHEHMS, U pa30MpaTh HA CEMUHApax ¥ KOHCYJIbTALUAX HESICHbIE BOIPOCHI; TP MOJATOTOBKE
K 9K3aMeHy MapaulelbHO MPOpadaThiBaTh COOTBETCTBYIOIINE TEOPETUYECKHE M MPAKTUYECKHE
pa3ziesnbl IUCUUIUIMHBI, PUKCUPYS HESICHbIE MOMEHTHI JJISl UX 0OCYX/IE€HUS Ha KOHCYJbTAIUH C
IIpEnoaaBaTeIeM.

CamocrostenbHas paboTa CTYACHTOB  SIBISETCA  O0SI3aTEIbHBIM  KOMIIOHEHTOM
00pa30BaTeNLHOTO IMpOlecca, TaK KaKk OHa O0ecledyrBaeT 3aKpeIUIeHHE II0JIydaeMbIX Ha
JIEKIIMOHHBIX 3aHATHAX 3HAHUH IyTeM NMPHOOpPETeHHs HABBIKOB OCMBICIEHUS M PACHIMPEHUS UX
COJICpKaHUs, HABBIKOB PEIIECHUS AKTyaJIbHBIX MpoOsieM (OPMHUPOBAHUS OOIIEKYJIbTYPHBIX U
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po(hecCHOHANBHBIX KOMIETCHIIUN, HAYYHO-UCCIIeIOBATEILCKON IEATeIbHOCTH, MOATOTOBKH K
ceMuHapam, J1abopaTOpHBIM paboTam, cjaue 3a4€TOB U HK3aMEHOB.

[MoaroroBka K MPOMEKYTOYHOW AaTTECTAl[MM BEAETCS HA OCHOBE IOJYyYEHHOTO
JEeKIMOHHOTO MaTepuajia M PEKOMEHJIOBAaHHOW JIUTEpaTypbl, OCMBICICHHUS pPaOOTHl Ha
MPAKTUYECKHUX 3aHATUSAX U CAMOCTOSTEIILHON paOOTHI.

8. O0ecneuenne 00pa3oBaTEIHLHOIO NMPOLECCA NJIA JIUI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0OB

B XO0AC pcaiM3aliu AUCHUILIMHBI UCITOJB3YKOTCA CICAYIOMUC JOTTOJIHUTCIBHBIC MCTO/AbL
00y4eHHsI, TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOH aTTecTalli 00yJYaroluxcs B
3aBUCHUMOCTH OT UX UHAUBUAYAJIbHBIX OCO6€HHOCTGI71:

® JJIs CJICIIBIX U CJIaGOBI/II[SIH_[I/IXI

- JIeKIUU O(GOPMIISIOTCS B BHUAE SJICKTPOHHOTO JIOKYMEHTA, IOCTYITHOTO C TIOMOIIBbIO
KOMIIBIOTCPA CO CIICHUAIM3UPOBAHHBIM IIPOIrPpaMMHBIM 06CCH6‘-I€HI/ICM;

- TMCBMEHHBIC 3aJaHHs BBINIOJHIIOTCS Ha KOMIBIOTEpE CO  CICIUATU3UPOBAHHBIM
mporpaMMHBIM 06GCHG'-ICHI/I€M, WK MOT'YT OBITH 3aMEHEHDI YCTHBIM OTBCTOM;

- oOecrieunBaeTCsl MHAMBHYaIbHOE paBHOMEPHOE ocBeieHne He MeHee 300 Troke;

- A BBINIOJIHEHUS 3a/laHds TMPU HEOOXOJUMOCTH TPEAOCTABISCTCS YBEIUYHBAIOIICE
YCTPOMCTBO; BO3MOXHO TAK)KE MCIIOJIb30BAaHHE COOCTBEHHBIX YBEIMUMBAIOIIUX YCTPOWUCTB;

- MIMCHbMEHHBIE 3aJaHUs OPOPMIISIOTCS YBEIIMYSHHBIM HIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOM (DOpME MITH BBIMIOJIHSIOTCS B MMCbMEHHOM opme Ha
KOMIIBIOTEPE.

® Ui DIIYXUX U CIa00CIBIIIAIINX:

- Jekimu O(GOpPMIISIFOTCS B BHJE DSJCKTPOHHOTO JOKYMEHTa, MO0 MPeIoCTaBISIeTCs
3BYKOYCHJIMBAIOIas alaparypa HHAUBUIYaIbHOTO MT0JIb30BaHuU;

- MIMCHMEHHBIC 33aJJaHMs BBITOJHSAIOTCS HA KOMITBIOTEPE B MUCHbMEHHOM (hopMe;

- DK3aMEH W 3a4éT NpPOBOJATCA B IHCbMEHHOM (QopMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBe/ieHue B (hopMe TeCTUPOBAHUSI.

e IS JIAI] C HAPYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO armapaTra:

- JeKIuu OQOPMIISIFOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C ITIOMOIIBIO
KOMITBIOTEpA CO CIEIMATU3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHUEM;

- TIIMCbMCHHBIC 3aJaHUA BBIIOJHAIOTCA Ha KOMIIBIOTCPE CO CICHHUAIM3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (hOpMeE MIIN BBITTOTHSIOTCS B MUCBMEHHOH (opMe Ha
KOMITBIOTEPE.

IIpn HEOOXOIMMOCTH NPEAYCMATPUBACTCS YBETUUEHUE BPEMEHHU ISl IOATOTOBKHU OTBETA.

[Ipouenypa  mnpoBeaeHHs  NPOMEXKYTOUHOM — arrecrauuud Ui OOydaroIuxcs
YCTaHABIMBAETCA € YYETOM UX HMHAUBHUIYaIbHBIX ICUXOPU3NYECKUX OCOOECHHOCTEH.
[IpomexyTouHas arTecTanusi MOXKET IIPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Ipu mpoBeneHUU MpoOIEayphl OIEHUBAHMS PE3YAbTaTOB OOyUEHHUs MpeayCcMaTpUBAETCA
UCIIOJb30BaHUE TEXHUYECKUX CPEACTB, HEOOXOIMMBIX B CBSI3U C HHIUBUAYAJIbHBIMU
OCOOEHHOCTSAMU OOyYaroImuxcs. ITU CPEACTBA MOTYT OBITh MPEIOCTaBICHBI YHHUBEPCUTETOM,
WJIM MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUUYECKUE CPEICTBA.

[IpoBenenne mpoueAypbl OLIEHWBAHUS  pPE3yabTaTOB  OOyueHHUs JOMycKaeTcs C
UCIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

OobecneunBaeTcs 10CTyN K HHOOPMAIIMOHHBIM U OMOIHOrpadMIecKuM pecypcaM B CETH
WurepHer s kaxzaoro oOywaromerocs B (opmax, aganTUPOBaHHBIX K OTPaHUYEHHSIM WX
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3I0pPOBbS U BOCTIPUSTHUSI HHPOPMAIUH:

® JUIS CJCIBIX M CIIA00BUISIINX:

- B IeYaTHOU (popMe yBETMUYCHHBIM MIPUPTOM;

- B opMe PIEKTPOHHOTO IOKYMEHTA;

- B hopme ayauodaiina.

® I TUIYXHX U CIa00CTBIIIANTUX:

- B Ie4aTHou popme;

- B opMe PIEKTPOHHOTO IOKYMEHTA.

e I O0YYAIONINXCS C HAPYIICHUSIMU OTIOPHO-IBUTaTEILHOTO afmapara:

- B Ie4aTHou popme;

- B popMe PIEKTPOHHOTO IOKYMEHTA;

- B popme ayaunodaiina.

Y4eOHble ayAUTOPUN AJI BCEX BUIOB KOHTAKTHOW U CAMOCTOSITENbHOUM paboThl, HAy4dHAas

OMOIMOTEKa U WHBIE TIOMEIICHHS Jisi 0Oy4YeHHUs OCHAIICHBI CIIEIUAIBLHBIM O0OpYJOBaHUEM W
y4eOHBIMH MECTaMU C TEXHHUYECKUMHU CPEICTBAMU O0yUCHHUSI.

9. MaTepuajibHO-TeXHHYECKOEe o0ecnevyeHue TUCUUIIIMHBI (MOTYJI51)

JIeKIIMOHHBIE 3aHATUS IPOBOIATCA B Ay JUTOPUSAX, IPEJOCTABIIIEMBIX JIEKAHATOM
¢dakynbTeTa B COOTBETCTBUH C pacnucaHueM. JIEKIMH CONMPOBOKIAIOTCS IPE3EHTALUIAMU,
IIPEJICTaBIISIEMBIMU YEPE3 MEAUANPOECKTOP U UHTEPAKTUBHYIO IOCKY WJIM TEJIEBU30D C BHIXOAOM
B ceTb VIHTEpHeT.

OtnenbHple  3aHATHS  HPOBOJATCS B CHENMAIM3MPOBAHHBIX  JAOOpaTOpUsX -
naboparopusax Kadeapbl TEOPETUYECKON (PU3UKHU AJIs JEMOHCTPALUU IKCIEPUMEHTOB.

Crnenuanu3upoBaHHbIe Ja0opaTopuu - 1abopaTopun Kadeapbl TEOpeTHIeCKoi pu3nku
(17151 IeMOHCTpai HE0OX0AUMOr 0 000py10BaHus, POPMUPOBAHUS YMEHHUH paboTaTh ¢
du3nueckuMu npudopamu): 1a00paTopuss METOAUKH U TEXHUKH (PU3MYECKOTO IKCIIEPUMEHTA C
ra3zoBbsIM xpomaTorpadom «Xpom-5» u KUIKOCTHBIM XpomaTorpadom «Mummxpom-4» ¢
nporpamMmmMHbIM obecrieueHneM «CHROM».

Ha otnenbHbIX 3aHATHAX HEOOXOAUMBI BUAEOMPOEKTOP € IKPaHOM (Hn
KOMITbIOTEPHBIH KJ1acc), 000py0BaHUE T1a00PaTOPHd, MUKPOKOHTPOJIEPHI U KOMITBIOTEPHI.

Jiis mpoBeieHust MPaKTHYECKUX (J1TaO0paTOPHBIX) pabOT UCIIONB3YIOTCS JabopaTopus
METOAMKH U TEXHUKH (PU3MUECKOT0 HIKCIIEPUMEHTA C ra30BbIM XpoMaTorpagom «Xpom-5» u
XKHUJIKOCTHBIM Xpomartorpadom «Munuxpom-4» ¢ mporpamMMmubiM obecnieueHreM « CHROM»..
Jlnst 0OpabOTKM TaHHBIX MCTIOIB3YIOTCS dJIeKTpoHHbIe Tabmuiel n3 maketoB MS Office (Excel) u
OpenOffice (Calc). Ilo xenanuto o0ydaromerocss Takke MOI'yT IPUMEHSATHCS JJIs ATUX LeJen
Matlab nnu Maple.

KoMIiexT TuieH3noHHOoro v CBOOOAHO paclpoCTpaHsIeMOro NporpaMMHOTO
o0ecrieyeHus, B TOM YUCIIe OTEYECTBEHHOTO POU3BOCTBA.

[Iporpammuoe obecnieuenue 1K ayn. 3236, 329 u HOyTOYKA AJIs IPE3CHTAIIHIA:

JIMuieH3MOHHOE MTPOrpaMMHOE 0OecreueHue

— omeparionHas cuctema Microsoft Windows Professional 7 Russian Upgrade
Academic OPEN. Microsoft Open License No 48824880;

— oucuerit maket nporpamm Microsoft Office 2007 Russian Academic OPEN. Microsoft
Open License No 45084044.

CB0001HO-pacTIpocTpaHsieMoe IPOrpaMMHOE 00eCTICYeHHE:

— TeXworks - paboyas cpesja cUCTEMbI KOMIIBIOTEPHOM BEPCTKU (PU3UKO-

MaTEMaTHYECKUX TEKCTOB;

— Python (x, y) - 6ecruiatHoe mporpaMMHOe oOecrieueHue Ui HayYHbIX U MHKEHEPHbBIX

pa3paboTOK, YUNCIEHHBIX PACUETOB;

— OpenOffice Impress makeT o(pUCHBIX MPHUIOKEHUH.
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10. JIncT perucTpanum u3MeHeHUH

Howmep Howmepa nucros OcHoBaHue [Hara
JUTSt
M3MEHEHH | oo | pon AHHYJHPO [Mlognuce | Pacmmdposk| [ata |BBeaeHu
s BHCCCHUA a TIOJITUCH o
HHBIX X BAHHBIX
WU3MEHEHUs H3MEHEeH
usi
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