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1 Henu u 3a1a4u M3yYeHUs1 AUCHHUILIMHBI (MOLYJIs1)

1.1 Ileanb ocBOeHUNA TUCHHUILIUHBI

Henpto Kypca sBISETCS TMOATOTOBKA BBICOKOKBATH(UIIMPOBAHHBIX OHOXMMHKOB,
CIOCOOHBIX BBIMOJHATh HCCIEAOBAHUS, CAMOCTOSTENIBHO IIJIAHUPOBATH XOJ IKCIIEPUMEHTa W
nox0upaTh HEOOXOAWMBbIE METONBI AJSl PEIICHHUS KOHKPETHBIX 3aJad. YCIHEIIHOE OCBOCHHUE
Kypca «MeToabl MPaKTUYECKON OHMOXUMHK» TMOATOTOBHUT CTYJEHTOB K MPOBEICHUIO HAYUYHBIX
UCCIIEIOBaHU B 00MacTh OMOXMMHU M MOJEKYJSIPHON OHOJOTHU, CIOCOOHBIX PAaIlMOHATBHO
MIPOBOJIMTH TTOWCKOBBIE JKCICPUMEHTAIBHBIE HCCIeIOBaHUsA, 3(PPEKTUBHO WHCIIOIB30BAaTh B
HAYYHO-HCCJIEIOBATEIbCKOW M TPAaKTUYECKOH paboTe COBpEMEHHBIE METOABl MOJEKYJISPHON
OMOJIOTHH U CMEXKHBIX HayK, 0000IaTh U aHATM3UPOBATh MOJYYCHHBIC PE3YIbTATHI.

1.2 3agaun IMCHUILIAHBI

O3HaKOMUTBH CTYJEHTOB C HCTOpUEH BO3HMKHOBEHHS, Pa3BUTHEM, U COBPEMEHHBIM
COCTOSIHHEM OMOXMMHYECKHX M CMEKHBIX METOJOB HCCIICIOBAHUS OHMOJIOTUYECKHX OOBEKTOB
pacCcMOTpPETb TEOPETHUYECKHE OCHOBBI JIAHHBIX METOAOB, IPOJEMOHCTPUPOBATH  IApK
COBPEMEHHOM ammapaTypbl C ONHMCAHHWEM IMPUHLUIOB €€ pabdoThl, 00JaCTH NPUMEHEHUS,
TOYHOCTH, BOCIPOU3BOAMMOCTH, IPEUMYIIECTB M  HENOCTATKOB , JaTb II€PEUYEHb
IIPOM3BOJUTENICH ammaparypbl U IOCTABIIMKOB PACXOJHBIX MaTEpHaoB, HEOOXOAMMBIX MJIs
3¢ (EeKTUBHOIO NPUMEHEHHUS Pa3HOOOpPA3HBIX METOJIOB HCCIIEAOBAaHUS, H3J0XKHTh OCHOBHBIE
npuéMBI IPOBEICHUS SKCIIEPUMEHTOB U OOCYAHUTH 00JIaCTh BO3MOYKHOTO NMPUMEHEHUS KaKJOT0
KOHKPETHOI'0 MeTo/ia (OpMHUPOBaTh y CTYJEHTOB HABBIKM CAaMOCTOSTEIbHOM aHATIUTHYECKOU
paboThl, pa3BUBATh y CTYIEHTOB HaBBIKK PA0OTHI C Y4eOHOW M HAyYHOU JINTEPATYPOH.

1.3 MecTo gucuuninHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuuiuinHa «MeTosbl MPakTUYecKOH OMOXMMHMM» OTHOCHTCS K BapuUaTHBHON yacTu
broka 1 "Jlucuumirabl (MOAY )" Yy4eOHOTO TUIaHA U SIBISIETCS JUCIUILTHHON 1O BBIOOPY.

Juctmnmmaa  «MeToapl  MPaKTHYECKOHM  OMOXMMHHY»  pa3BHUBACTCS Ha  CTBIKE
OMOJIOTUYECKHUX, (U3NYECKUX U XMUMHUYECKHX TUCHMIUIMH. B Kypce «MeToasl MpakTHYECKOU
OMOXMMHUM» M3Y4alOTCd TEOPETUYECKHE OCHOBBI OMOXMMHUYECKMX METOJOB HCCIEI0BaHUM,
OCHOBHBIC METO/IOJIOTUYECKHE W METOAMYECKHE TpPHEMbl, HEOOXOIMMBbIE JUIsl YCHEIIHOTO
IPUMEHEHHUs 3TUX MeToZoB. Oco00e BHUMaHME B Kypce OTBOJUTCS COBPEMEHHbIM MeToaaM pH-
METpUM,  Xpomartorpapuu,  3JekTpodope3a,  CIEKTPOCKONHMH,  PaTUOU30TONHBIM U
UMMYHOJIOTHYECKUM  METOJaM  MCCIEIOBaHMH, BHJAaM COBPEMEHHOrO JIabOpaTOPHOIro
000pyIOBaHUS U TIPHEMaM pabOThI C HUM.

Jl1s yCIIeNIHOTO OCBOEHUS JUCLUIUIMHBI « MeToIbl MPaKTUIECKOH OMOXUMHUM» CTYAEHTHI
JOJDKHBI 00J71a/1aTh 3HAHMSAMH, TOJTYYEHHBIMH HpPU U3yYeHHHM (DU3MKH, XMMHH, MaTEMaTHKH,
OMOXMMUH U MOJIEKYJISIPHOW OMOJIOTHH, LIUTOJIOTUH, SH3UMOJIOIMH, T€HETUKH, MUKPOOUOJIOTHH,
UMMYHOJIOTHH, OMOTeXHOJIOTHU. J{OIDKHBI yMETh paboTaTh Ha J1a0OpaTOPHOM OOOPYAOBAaHUH U
npubdopax: Ha XpoMarorpaduueckux yCTaHOBKaX, (hOTOAIIEKTPOKOTIOPUMETPE,
cnekTpodoromeTpe, GIyopuMeTpe, UEHTpU(YTre, YMETb I0JIb30BaThCs aBTOMATUYECKHUMHU
J103aTOpaMH, AHAIUTUYECKMMM BecamH, pH-MeTpaMu, yMeThb pacCUMTBIBATh KOHLEHTPALUU
pacTBOPOB, CTPOUTH I'paUKU Ha MEPCOHATILHOM KOMITBIOTEPE.

Marepuansl JUCHMIUIMHBI HMCIOJIB3YIOTCSL CTYAGHTaMHM B Hay4yHOM pabore mpu
MOJTOTOBKE BBITYCKHON KBaJM(UKATMOHHONW pabOThl (MAarucTepcKoil JauccepTanu) U KpaiiHe
Ba)KHBI B OCYIIIECTBICHUH NPAKTHUECKON JESITEIbHOCTH MarucTpa OnoJoruH.

1.4 IlepedyeHb MJIAaHMPYeMbIX Pe3yJbTAaTOB O0Oy4YeHHMs IO JAMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX € IJIAHUPYEMBbIMHU pPe3y/IbTaTaMH 0CBOCHHs 00pa30BaTeJbHOI NPOrpaMMbl

N3ydenne naHHOW ydeOHOM AWCHUIUIMHBI HaIlpaBieHO Ha (GOPMHpPOBAHUE VY
00y4JaroIUXCs CIEAYIOMUX KOMITETESHITUH:



KOJI N HAUMCHOBAHWE NHAMKATOPa

PesynbraThl 00y4eHUs 110 TUCIUITIMHE

IK-1 Crioco0eH K y4acTHIO B MEPOIPUATHSIX 110 JTaOOPATOPHBIM OMOIIOTHYECKAM HCCIETOBAHUSAM, SKOJIOTHIECKOMY
MOHHUTOPUHTY W OXpaHe NPHPOJBI, UCIONB3YsS 3HAHHSA (DYHIAMEHTAIBHBIX M IPHKIAIHBIX Pas3liesioB THCLMIUIMH
(Mopyneit), onpeneNsIOIINX HapaBJIeHHOCTh (IPOQIIIB) MPOrPaMMbl MAaTHCTPATYPHI.

WIIK-1.1. 3HaeT OCHOBBI
(yHIaMEHTAIBHBIX M MPUKITAIHBIX
pa3menoB OMOIOTHIECKUX U
9KOJIOTMYECKUX TUCIUILIHH.

3HaeT OCHOBBI (DyHJaMEHTANbHBIX M MPHUKIATHBIX Pa3/eiOB OMOJIOTHYECKHX
JICIUILIMH, COBPEMEHHbIE HMH(OPMALMOHHBIE PECYpChl OMONOrHMYECKOTO W
9KOJIOTMYECKOI'0 COJEPKaHuUs

YMEET HUCHOJIB30BATH OCHOBBI q)yH,Z[aMeHTaJ'IBHBIX " IPUKIAOHBIX Pa3aciioB
OUOJIOTHYECKHUX U DKOJIOIHYECKUX JUCHUIIINH

BJIa€€T HAaBbIKaMW TBOPYCCKOTO IIOJAXO0Ja K HCIOJb30BaAHHUIO OCHOBBI
q)yHI[aMeHTaHbH])IX u MPUKJIaJHBIX pa3acionB OHOJIOTHYECKUX u
OKOJIOTHYCCKUX JUCHHUITIINH

HIIK-1.2. YMmeeT nnaHupoBaTh U
MIPOBOJIUTH MEPOIPUATHS 110
3KOJIOTHYECKOMY MOHUTOPUHTY U
OXpaHe IPUPOIBI.

3HACT MPUHIUIILI 9KOJOTMYCCKOro MOHUTOPUHI'A U €r0 NMEPCICKTHUBLI

YMECT HCIOJb30BATL Ha IIPAKTUKE 3HAHUSA  OCHOBHBIX IoKa3aTesei
9KOJIOTMYCCKOT'O 6naron0nyq1/m

BJIaJICeT IIpUeMaMH paboThI ¢ JabOpaTOpPHBIM 000pYZOBaHUEM M NpUOOpamHy,
HMPUMEHSIEMBIMH B 9KOJIOTHUECKOM MOHUTOPHHTE

HUIIK-1.3. Bnageet coBpeMEHHBIMU
WH(GOPMAIIMOHHBEIMH PECypCaMHu
OHOJOTHIECKOTO U IKOJIOTHYECKOTO
COJICPXKaHUs, ¥ UCIIOJIh30BATh HX B
npodeccHOHANBEHOH JIESITENbHOCTH.

3HAaCT COBPEMCHHLIC I/IH(l)OpMaIII/IOHHI)IC PECypChL OHOJIOTHYECKOTO U

9KOJIOTMYCCKOI'0 COACPIKAHUA

yMEeT HCIOJIb30BaTh HH(OPMAIIMOHHBIE pPECYpChl OHOJIOTHYECKOTO U

9KOJIOTUYECKOTO  COAEPXKaHWs B  ITOBCEAHEBHOM  IPOQeCcCHOHATbHON
JICSITENIEHOCTH

BIaJ€eT  HABBIKAMM  TBOPYECKOTO  TOAXOAAa K  HCIOJIB30BAHHIO
MH(QOPMALMOHHBIX ~ PECYpCcOB  OHOJIOTHYECKOTO M HKOJOTHYECKOTO

COJICpKaHUs B TPOECCHOHATBHBIX LIEJISIX

HIIK-1.4 YMeeT aHamu3upoBaTh
pe3yIbTaThl HAyYHBIX
9KCIIEPUMEHTOB H MPEICTABIATH UX
B (hopme ImyOnuKanuii B
peLeH3NpYEMbIX HayYHBIX H3/IaHUsX,
MPOBOJNTH AMCKYCCHH Ha HAyYHBIX
MEPOIIPUSITHSX.

3HACT OTIINYUS PEUCH3UPYEMBIX HAYIHBIX U30aHUKA OT Hay4IHO-TIOITYJISIPHBIX

yMEeT aHAJIM3MPOBATh IOIYYEHHbIE JAHHBIC, UX CXOACTBO U Pa3IUuUs IO
CPaBHEHUIO C IaHHBIMU, OJTY4YEHHBIMHU JIPYTUMU aBTOPAMU paHee

BJIaJICET TPAaMOTHOCTBIO B MPEACTABICHUH IOIYYEHHBIX IaHHBIX B CTPOTO
Hay4HOH (opme B BUE MyOJIMKAKi B PELICH3UPYEMbIX HAYIHBIX U3/aH

PCSyHLTaTBI O6y‘-IeHI/I$I no AWCHUINUIAHC AJOCTUTAIOTCA B paMKaX OCYHICCTBJIICHUS BCCX

BUJOB KOHTAKTHOH W

CaMOCTOSITENIbHOH ~ pabOThI

06yqa}01u1/1x051 B COOTBCTCTBHUU C

YTBEPKJICHHBIM YY€OHBIM IJIAHOM.

Nuaukatopel

JOCTHIKCHUA

KOMIIETEHIIMM  cuuTaloTcs CHOPMHUPOBAHHBIMU  IPH

JOCTH>KEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0yUCHHS.

2. CTpyKTYypa U cojep:KaHHue TUCHUILIUHBI

2.1 Pacnipenesienne TPyA0EéMKOCTH TMCHUIJIMHBI 110 BUAaM padoT
OO6mas Tpy10€MKOCTh TUCIMIUIMHBI COCTaBisieT 3 3aveTHble enuHuibl (108 gacoB), nx
pacnpe/eieHre o BUIaM padoT MPeICTaBICHO B TaOIUIE

Bunst padot Bcero ®dopma o0yueHHs
4acoB ouHas
2 cemectp | X cemecTp
("acern) (Jacen)
KonTakTHas pa6oTa, B TOM 4ncie:
AyIuMTOpHBIE 3aHATHS (BCero):
3aHATHS JIEKIIMOHHOT'O THIIA 12 12
nmabopaTOpHBIEC 3aHATHUS 12 12
MPaKTHYECKUE 3aHATHS
HNuasi koHTaKTHas padora:
IIpomexxyTounas arrectanus (MKP) 0,3 0,3
CamocTosiTe1bHasi padoTa, B TOM YHCJIe:
CaMocTosITenpbHOE H3YUCHUE Pa3IeiOB, CAMOIIOATOTOBKA (IpOpadoTKa 1
MOBTOPEHHNE JIEKIIMOHHOTO MaTepualia W MaTephaia ydeOHHKOB U 22 12
y4eOHBIX  NOCOOWi, TONrOTOBKAa K  J1a0OPaTOPHBIM  3aHSATHSIM,



Администратор
Выделение


Bunasr padot Bcero dopma o0yueHust
4acoB oYHas
2 cemectp | X cemecTp
("acern) (Jackhn)

KOJIJIOKBHYMaM H T.1.)
BrmonHenne WHAWBUAYAIBHBIX 3aJaHWN (MIOATOTOBKA COOOIIEHUH, ] 3
MIPEe3EHTAIIHI)
IToaroToBKa K TEKyIeMy KOHTPOIIO 18 18
KonTpoas:
IToaroToBKa K SK3aMeHY 35,7 35,7
O6masn qac. 108 108
TPYA0eMKOCTh B TOM 4YKCJie KOHTAKTHasi padoTa 24,3 24,3

3a4. e 3 3

2.2 CopeprxaHue TUCHHUILINHBI
Pacnpenenenne BuaoB yueOHOM pabOTHI U MX TPYTOEMKOCTH IO pa3zieiaM JUCUUIUINHBL
Paznens! (Tembl) AuCIMIUIMHBL, H3ydaembie Bo 2 cemectpe (1 kypce) (ounast popma o0yueHus)

KonnyectBo wacos
A Breayaut
Ne HaumenoBanwue pas3nenosB (Tem) yautopHast OpHas
Bcero pabota
pabora
J 113 JIP CPC
1. [TpuHIUIIEI OMOXUMHYCCKIX HCCIICIOBAHUI 2 2 -
2. YnbTpaleHTpUyrupoBaHue 12 2 2 8
3. XpomaTtorpadus 12 2 2 8
4. DNEKTPOPOPETUICCKHE METOTBI 12 2 2 8
5. CHeKTpOCKONMYECKHUE U PAIMOU30TOIHBIE METOIbI 12 2 2 8
6. HNMMyHOJIOTHYECKHE METObI 12 2 2 8
7. MeTo/ 16l HCCIIEIOBAHMSI OCHOBHBIX I'PYIIIT OHOMOJIEKYIT 10 2 8
UTOI'O no pazdenam ducyuniutivl 72 12 12 48
Kontposs camocrositensHoi pabotst (KCP)
[Tpomexyrounas arrecrarms (MKP) 0,3
IToaroToBKa K TEKYLIEMY KOHTPOJIIO 35,7
OO0mas TpPyJ0EMKOCTb 110 TUCIUITIHHE 108

[Ipumeuanne: JI — nexuwnu, I13 — mpaxrnueckue 3austust / cemuHapsl, JIP — naboparopusie 3ansitus, CPC —
caMocCToATeNbHAs paboTa CTyJeHTa

2.3 Coaep:xanue pa3aesioB (TeM) IUCHUATIIAHbBI
2.3.1 3aHATHA JEeKINOHHOI0 THIIA

HaumenoBanue paznena
(Tembr)

Copneprxanue paszena (TeMsl)

dopma
TEKyLIETro
KOHTPOJISI

1. |[TpUHIUITBI OMOXUMHUIECKIX
Hccie10BaHuil

OCHOBHBIC ~ TIOAXONBI K  TPOBEICHHI0O  OHOXUMHYCCKUX
uccienoBanuil. HccinenoBaHuss Ha 1LIeJIOM OpraHu3Me, Ha
OTHENbHBIX OpraHax M TKaHAX, Ha KIETOYHBIX KYJbTypax.
Co3nanne  TeTepOKapmoOHOB.  bydepHBIe  pacTBOpBl LIS
ucciuenoBanuii. 'omorennsamnus.

v

2. |YnpTpaneHTpUpYrupoBaHUE

IMpuannn  nentpudyruposanus.  Llentpudyrupoanne u
yIIBTpaleHTpU(yTrupoBaHHE. Amnanmutnieckoe
yIbTpaneHTpU(yrupoBaHue. YCTPOWCTBO M NPHUHIMI PabOTHI
AHAJIMTUYECKOMN yIBTpaleHTPUDYTH. IIpenapatuBHOE
HEHTPUPYTHPOBAHUE. YerpoicTBo IpenapaTUBHOU
ynbTpaneHTpudyru. OO0NacTh NPUMEHEHHS, Pa3HOBHIHOCTH
POTOPOB. 30HAJBHO-IJIOTHOCTHOE YIIBTPAICHTPU(DYTHPOBAHHUE:
co3JlaHne u U3BJIEYCHUE rpaJIneHTOB TUIOTHOCTH.
JuddepenunansHoe ynpTpaneHTpudyrupoBaHue.

3. |Xpomarorpadus

OcHOBHbIE TOHATUS B Teopun Xxpomarorpaduu. [loHsTHE O
koa(unmenre pacrpenenceHus u ¢asze. OOmas xapakTepucTHKa
XpoMmarorpaMueckux METOJIOB HCCIIEI0BaHMs. XpoMarorpadus:

a/:[cop6u1/10HHa$[, pacrpeaciimTeiibHasi, TOHKOCJ’IOﬁHaﬂ,



Администратор
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HaumenoBanue paznena

dopma

No (embl) Conepxanue paszeina (TeMbl) TEKyIIEero
KOHTPOJIS
HOHOOOMEHHasi, mnpoHuKaromas, adduuHas, ruapodobHas,
BbICOKOA((peKTHBHAS KUAKOCTHAsI, ra3o-xkuakocTHas. OOiacth
NPUMEHEHHS, 33]Ja9H, TIPUHLIUIL
4. |Onexrtpodopernueckue Teopus anekTpodopesa. dakropsl, BIMSIIOIINE Ha y
METOIBI 3 peKTUBHOCTH HCIOJIH30BAHUSA EKTPOHOPETUIECKIX
MeToz0B. Hocurenu mist anekrpodopesa. Bugsl anexrpodopesa.
Xox paboTel mpu 3nekTpodopese. DIeKTpoPopes ¢ MOIBHKHON
rpanuneid.  [uck-anekrpodopes.  30HOBBIH  3neKTpodopes.
OnexTpodope3 B TpaaueHTE IOPUCTOCTH. IIEKTpodopes ¢
JOACIIICYNb(hATOM HaTpus. [Tynsc-anexTpodopes.
Kanmnnspusrit anekTpogopes. N3oanexTpuueckoe
hoxycupoBanme, m3oraxodopes. XpomMaropoKyCHpOBaHHUE.
5. |CrnekTpockonuuecKkue u [Tonstue «cnextp». PazHoBuaHOCTH criekTpoB. OCHOBHOM 3aKOH v
paIoON30TONHBIE METOIBI  |[IOTJIOLICHUSI CcBeTa. [IpuHIMIBI paboThl  (HOTOMETPHUECKUX
pudOpoB. CrniextpodoToMeTpus B BUAUMOM u
yibTpaduoneroBoit obnactu cnekrpa. CrekrpodiryopuMeTpus.
PenTreno-¢uyopeciieHTHbIH aHanus. DNEeKTPOHHBII
napamarHuTHeI  pe3oHanc  (OIIP).  SlnepHblit  MarHWTHBINA
pesonanc  (SIMP). Macc-cnektpomerpus.  PaguounsoromnHeie
HCCIIeJOBAaHHS
6. |MMmmyHONOrnueckue AHTHUTEHBI, AHTUTEINA. HNMMyHOTIIOO0Y THHBIL. l'anrenst. v
METObI Kommnement. Peakuuss npeuunuranud. Meton — ABOWHOM
UMMYHOIUDDY3HH. Meton (ukcarmn KOMIIJICMCHTA.
PagmonmmyHonormuecknii  aHanmm3. MIMMyHOQIIyOpeCceHTHBIH
aHainu3 U MMMyHo(depMeHTHbIH aHanu3. MmyHoanekTpodopes.
Yerasiit onpoc (V)
2.3.2 3ansAaTHsA J1a0OPATOPHOIrO THNA (MPAKTHYECKHE PadoThl)
Ne HaunmenoBanue pasnena (TeMbl) TemaTuka 3aHATHIA/PabOT Popwma Texyero
KOHTPOJIS
1. |YaprpaueHTpudyrupoBaHue Ipunnun HEHTPUPYTHPOBAHUS. Hamnucanue
HenTtpudyruposanne | [POBEPOYHOI
yIBTpalEHTPU(yTrHpOBaHHE. Amnanutnueckoe| pabotsl. becenma
yIBTpalEeHTPU(yTrUpOBaHHe. VYerpoicTBo u| Pemenue 3amau
MPUHINT paboTsI AHAITUTUYECKOMN
yIBTpaeHTPUDYTH. [MpenaparuBHOE
HEHTPUPYTHPOBaHUE. Y CTPOHCTBO MpemapaTuBHON
yIBTPAleHTPUYTH.
2. |Xpomatorpadus OCHOBHBIE TOHATHA B TEOPHH XpomaTorpadum. Hanucanue
[onsTe 0 KO3 duIeHTe pacnpeneneHus 1 (ase.| MPOBEPOYHOH
OOmas  xapakrepucTuka Xxpomarorpaduyeckux| pabotsl. becena
METOJIOB HCCIIEJOBAHMS. Xpomarorpadusi:| Pemenne 3amau
asicopOIoHHAS, pacrpeaennuTenbHasl,
TOHKOCJIOIfHAsl, HWOHOOOMEHHAs, IPOHMUKAIOIIA,
apounHAA, THIAPO(DOOHAS, BBHICOKOIPPEKTHBHAS
JKMJIKOCTHAsI, Fa30-KUIKOCTHAs
3. |DnexTpodopeTHIecKue METOIbI Teopus amexrpodopesa. PakTOPbI, BAUSIONIAEC HA Hanucanue
3¢ (eKTHBHOCTH WCIOJB30BAHUS|  TPOBEPOUHOM
anektpodopeTryeckux MeroaoB. Hocurenu | pabotsl. becenma
anektpodopesa. Buasl  anekrpodopesa. Xox| Pemienwue 3amay
paboTsl npu AeKTpodopese
4. |CHeKTpoCKONHMYECKUE U Ilonsatue «cnexkTp». Pa3sHOBUIHOCTH CIEKTPOB. Hanucanue
PaIuOU30TOITHBIE METOIBI OCHOBHOW 3aKOH IIOTJIONIEHUS CBeTa. [IpHHIMIBI|  IPOBEPOYHON
paboTsl (oromeTpruecKnx npubopos.| pabotsl. becena
Cnexrpodoromerpus B BUAMMOM u| Pemenue 3agau
YIBTPa(rOIETOBOM obmacti CIIEKTpa.
CriekTporyOprMeTpHsL. Pentreno-
(hIryopeceHTHBIN aHAN3.




dopMa TeKyLIEero

Ne HanmenoBanue pasaena (Tembl) Temartuka 3aHsITHIA/PabOT
KOHTPOJIS

5. |AMMyHOJIOrMYECKHUE METO/IbI AHTHUTEHBI, aHTHTEIIA. HMMMyHOT100yTHHEL. Hanucanue
Tlanrensl. Kommnement. Peaknus mpenunuranuu.| HOpOBEpOYHOU
Merton  nBoiHOM uMmyHoamMb¢y3un. Metoxn| pabotsl. becena

(uxcarun KoMIuleMeHTa.| Pemienue 3amau
PannonmmyHonornueckui aHau3.
NMMmyHOQITyOpeCIieHTHBIH aHaIn3 u
MMMYHO(EPMEHTHBIN aHAIN3
6. |MeTtomp! ncciteoBaHUS OCHOBHBIX  |MccremoBaHme TEpBHYHOW  CTPYKTYpHI — Oerka: Hamnucanue
rpyIn 6HOMOJIEKY T ONpEJICTICHNE  AaMHHOKHCJIOTHOTO  COCTaBa M|  IIPOBEPOYHOU
cyOpemuHMYHONH  CTpyKTypel.  MccimemoBamme| paboTsl. becena
MEpBUYHON  CTPYKTypbl Oenka: ompeneneHue| Pemienne 3amad
aAMHHOKHUCIIOTHOM MOCJIEI0BATENbHOCTH,
JIOKaJIU3aIuu THCYITb(QUIHBIX MOCTHKOB.

Hccnenosanre koH(pOpMaIue OCIKOB METOI0M
PEHTT€HOCTPYKTYPHOTO aHAIN3a

[Ipy w3ydyeHUM [OUCHMIUIMHBI MOTYT TPUMEHATHCS OJIEKTPOHHOE OOyueHue u
JTUCTaHIIMOHHBIE 00pa3oBaTenbHble TeXHOJI0ruH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 lIpuMepHas TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboTsI He MperyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecneyeHus: AJIsi CAMOCTOATEIbHONH padoThl
o0yyawimuxcs Mo AUCHUILIHHE (MOLYJII0)

Ilepeuenp yueOHO-METOANUECKOTO 00ECTIEUEHUSI AUCLIUILINHBI 110
Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITENTLHON paboThI
1 |{IloaroroBka K JEKLMAM U Meroanueckre peKOMEHJALNH [0 OPTaHNU3aIMK CaMOCTOSITENBbHON paboThI
71a00paTOPHBIM 3aHATHUSIM CTYZACHTOB Kaeapbl reHeTHKH, MUKPOOHOJIOTUH U OMOXUMHUH, YTBEPIK/ICHHbIE
kadeapoit mpotokos Ne 07 ot 18.02.2021 ¢
2 |CamonoAroroBka Meroauueckue PeKOMEHIALMH 110 OpraHM3alluk CaMOCTOSTENILHOM paboThI
CTYZACHTOB Kadeapbl TEHETUKH, MUKPOOHOJIOTHH U OMOXUMHH, YTBEPIKACHHBIC
kagenapoii nporokon Ne 07 or 18.02.2021 r

Y4eOHO-MeTOAMYECKHE MaTepHalbl A CaMOCTOSITENbHON paboThl OOyYarommxcs W3
YHUCiIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocTaBnsiorcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[J0OPOBBS M BOCIIPHUATHS HUH(DOpMAIIUU:

JUiist T ¢ HAapyIIEHUSIMH 3PSHHS:

—B MI€YaTHOM opMe YBEITMUECHHBIM IIPUPTOM,

— B (popMe IIEKTPOHHOT'O TOKYMEHTA,

— B ¢popmMme ayauodaiina,

JUiist T ¢ HApyIICHUSIME CITyXa:

— B mieuaTHoi opme,

— B (popMe JIEKTPOHHOTO TOKYMEHTA.

Jlnis au11 ¢ HapyIIeHUSIMA ONIOPHO-JIBUTATEILHOTO afmnapara:

— B mieuaTHoOM hopme,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTA,

— B opme ayamocaiina.

JlaHHBIN TepedyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcsi.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NMPHMeHsieMble NMPH OCBOCHUH AUCHMILIUHBI
(MoayJin)

[Ipn peanuszanuu yuyeOHOUW pabOTHI MO OCBOEHUIO Kypca «MonekyspHas OHOJOTHUS»
UCTIOJIb3YIOTCSl COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOIOTHU:



—HMH(OPMAITIOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH;
—IPOEKTHBIE METOBI O0YUCHHUS;
—HCCIIEeI0BATEIbCKUE METO/IBI B 00yYEHUH;
—npobieMHOe 00yUYeHHe

HHTEepakTHBHBIE YaChI:

Cemectp Bun Hcnone3yemble HHTEPAKTUBHBIE 00pa30BaTEIbHbBIE TEXHOIOTHN Konnuectso
3aHATHS 4acoB
JL, JIP,
I13)
1 JI [IpobseMHbIC JICKINH, JICKINU-BU3YAIU3AIIUH, JICKIUH-0CCe/Ibl, JTCKIIUH- 4
JICKYCCHH IO TEMaM: OCHOBHBIE METOJIbI pabOTHI ¢ OesrkamMu
2 JIP PaGora B ManpIx Tpymmax C LeNbl0  OOCYXIEHHS OTBETOB Ha 4
TIPEJIOKEHHBIC ISl CAMOCTOSITEIBHON pabOTHI BOIIPOCHI 110 TEME 3aHSTHSI.
KonTposmpyemsle penogaBaTeneM AUCKYCCHU
HWroro 8

Jlns nun ¢ OrpaHU4EeHHBIMM BO3MOXKHOCTSIMHU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAlli C NCIIOJIb30BAHNUEM DIIEKTPOHHOM TOYTBHI.

4. OueHoYHEBIE

cpeAcTBa I TeKYyLIero

MPOMEKYTOYHOM aTTecCTAMHU
OneHouyHbIe CpeACTBa IMpelHAa3HAYeHbl I KOHTPOJS M OLEHKH 00pa3oBaTelIbHBIX

JOCTIDKEHUM  00ydJaronuxcs,

NPaKTUIECKOH OMOXUMUI.
OHCHO‘IHBIG Cp€acCcTBa BKIIIOYACT KOHTPOJBHBIC MAaTECpHUAIIbI I MPOBEACHUA TEKYLIETr0O
KOHTPOJIsI B (hOpME 3aIIUTHI TaOOpaTOPHOW pabOThI, U MPOMEKYTOUHOI aTTecTanuu B Gpopme
BOIIPOCOB K 9K3aMEHY.

CTpyKTYypa OLIEHOYHBIX CPEICTB Il TEKYIIeHl U 1T

KOHTPOJIA

OCBOMBIIUX MPOrpaMMy y4YeOHON IUCIUILIMHBI

YCrnieBaeMoCTH H

«Metonabl

DOMEKYTOYHOM ATTeCTAlNM

HaunmenoBanue OLICHOYHOT'O CPCAACTBA

Ne | Kon u HaumeHOBaHUe
PesynbraTel 00ydeHUs . IIpomexyTounas
n/m HMHIUKAaTOpa Texymuii KOHTPOIIb
ATTECTAIHS
UIIK-1.1. 3HaeT | 3HaeT OCHOBH (yHOaMmeHTansHBIX U | [IpoBepounas Bompocs! k
OCHOBBI NPUKITAIHEIX pa3lenioB Ouosormyeckux | padora. Onpoc MIPOBEPOYHON
(yHIAMEHTANBHBIX W | JUCIHILIVH, COBpPEMEHHEIE pabote Ne 1
MPUKITIHBIX nH(pOpManNOHHbIE pecypcbl
paszenos OMOIOTHYECKOTO W 3KOJIOTHYECKOTO
OHMOJIOTHMYECKUX u | coaepxaHus
OKOJIOTHYCCKUX yMeEEeT HCIIOJIB30BATh OCHOBBI
1 JUCLIUIIIIMH. (byHIaMEHTATbHBIX u MPUKIIATHBIX
paszernnos OHMOJIOTUYCCKHIX "
9KOJIOTMYECKUX JUCIUTUTIH
BJIaJIceT HaBbIKaMU TBOPUYECKOTO MOAXOAa
K HCIIOJIb30BAHUIO OCHOBBI
(GyHIaMEHTABHBIX W TPHUKJIAJHBIX
pasnenos OHMOJIOrMYECKUX u
9KOJIOTUYECKUX TUCIUILIUH
UIIK-1.2. YmMeer | 3HaeT TIPUHITHIIBL skosornaeckoro | [IpoBepounas Bomnpocsr k
IUIAaHUPOBATh 1 | MOHUTOPHWHTA U €70 NMEPCHEKTUBBI pabora. Ompoc MIPOBEPOTHON
MIPOBOIUTH yMeeT HCIIOIb30BaTh Ha MPAKTUKE 3HAHUSA pabote Ne 2, 3
MEpOIPUATHS MO | OCHOBHBIX TOKa3aTeled HKOJIOTHYECKOTO
2 9KOJIOTUIECKOMY Ousaromnosyyus
MOHUTOPHUHTY U | BIaneeT nprueMaMHu paboTsI c
OXpaHe IPUPOIBL. n1a00paTopHBIM 00opy10oBaHUEM u
npudopamu, MIPUMEHSIEMBIMU B
9KOJIOTMYECKOM MOHHTOPHHTE
3 HIIK-1.3. Brnanmeer | 3HaeT coBpemeHHBIe uH(popManHoHHEIE | [IpoBepounas Bompocs! k
COBPEMEHHBIMHU pecypehl OHMOJIOTHIECKOTO u | pabora. Onpoc MIPOBEPOYHOM




HanmenoBanmue o1ieHOYHOTO CpeacTBa

Ne | Kon n HaumeHOBaHUE
PesynbraTs! 00yueHus . IIpomesxyTouHast
n/n HMHIUKaTOpa Texymuii KOHTPOIIb
aTTeCTaIMS
uH(pOopMaALIMOHHBIMU 9KOJIOTHYECKOTO COMEPKAHNUS pabote Ne 4
pecypcamu yMEeT HCIIONb30BaTh WH(OpMaLMOHHbIE
OMOJIOTHYECKOTO U | pecypchl OUOJIOTHYECKOTO u
9KOJIOTHYECKOTO 9KOJIOTHYECKOTO CoJepKaHUA B
COZepIKaHus, U | IOBCEJIHEBHOM npodeccroHanbHON
UCIIONB30BaTh WX B | JEATENLHOCTH
npodeccuoHaNbHON BJIaJIe€T HaBBIKAMU TBOPYECKOTO MOJAX0Ma
JIeSITETbHOCTH. K HCIOJIb30BaHUIO HMH(POPMAIIMOHHBIX
pecypcoB OMOJIOTYECKOTO u
9KOJIOTUYECKOTO COZIepIKaHUs B
PO eCCHOHANBHBIX HETSIX
HIIK-1.4 YMeer | 3HaeT OTIMYMs peleH3upyeMbIX HayuHbIX | [IpoBepouHnas Bompocs! k
aHaJIM3MPOBATh W3JaHUH OT HAyYHO-ITOMYJIIPHBIX pabora. Ompoc MIPOBEPOYHON
pe3ynbTaTel HAy4YHBIX | YMEET  aHAIM3HPOBaTh  IIOJNyYCHHBIC pabore Ne 5, 6
OKCIICPUMEHTOB u JAHHBIC, WX CXOACTBO H pa3JIU4YIud 110
IpPEACTaBIsITh UX B | CPaBHCHUIO C JAHHBIMH, IOIy4CHHBIMHU
4 dhopMe myOIUKaIMi B | APYTHMH aBTOPaMH paHee

PELIeH3UPYEMBIX BJIaJIe€T IPaMOTHOCTBIO B NPEJCTaBICHUU
HayuYHbIX  W3JIaHUNX, | MOJYYEHHBIX JAaHHBIX B CTPOrO HAYUYHOM
MPOBOIMUTH AWCKyccud | ¢opmMe B BHAc  OyOnmkamuid B
Ha HAYYHBIX | PELEH3UPYEMbIX HAYYHBIX H3/1aH
MEPOTIPUSITHSIX.

TunoBble KOHTPOJIbHBbIE 3aJaHUSl WJIM HHbIe MaTepHalibl, Heo0XOoaAMMBbIe IJsl
OLCHKHM 3HAHWI, YMEHUH, HABBIKOB U (MJIH) ONBITA JESITEJIHLHOCTH, XapPaKTePU3YIOUIUX
sTanbl GOPpMHUPOBAHUS KOMIIETEHIMH B NpoLiecce 0CBOeHMsI 00pa30BaTeJIbHOM MPOrpaMMbl

3agaHus M0 NOATOTOBKE K KOHTPOJIbHBIM (IIPOBEPOYHBIM) padoTam

[TpoBepounas padora Ne 1
. Lens Onoxumuun
. llonsarus: in vitro, in vivo, ex vivo, in situ, in utero, in silico
. [lonsiTre: ommoOKka (HETOYHOCTH) H3MEPEHUS

. 2 BUJIa SKCIIEPUMEHTAJIbHBIX OLTHOOK

. KonnuecTBeHHbIE XapaKTEPUCTUKH METOJOB U3MEPEHUS
. CriocoOBbI BhIpaKeHUST KOHIICHTpAIUi
. [lonsiTve «KCeHOOMOTUKI
9. IoHsTHS: KJIOH, KJIIETOYHAS JTHHHUS, TETEPOKAPUOH
10. TpeboBanus k 6ypepHbIM pacTBOpaM JjIsi OMOJOTUYECKUX UCCIEAOBAHUI
11. IToHsATHE KTOMOIECHU3AIIUIY
12. CnocoObI TOMOr€HU3aHNA

03N DNk W~

1
2
3
4
5. Ilpu4nHBI SKCIEPUMEHTATBHBIX OLIIHOOK
6
7
8

[TpoBepounas padora Ne 2

METOJaMU

. [lpyHIMI ¥ TPUMEHEHNE aHATUTUYECKOTO YIbTPaleHTPU(DyTUPOBAHHS

. IlpuHIMT 1 TPUMEHEHNE 30HAIBHO - INIOTHOCTHOTO HEHTPU(YTHPOBAHUS
. [lpunnun n npumenenue nudhepeHnanTbHOro HeHTPUPYrupoBaHUs

. IlpuHIMT pa3eneHus BEmeCcTB XpoMaTorpadnaecKuMH METOIaMH

. I[TonsiTne KO3 GUIMEHT pacpeaeIeHUs

. [lonsaTre kodpurmeHT pacnpeneacHus

. [Nonsitue 3¢ extuBHBIN K03 PULIMEHT pacTipeneneHus
. CouetaeMOCTh METOJIOB XpoMaTorpaduu ¢ IpyruMu HU3NKO-XUMHUECKUMHU U (HU3HIECKIMU




9. HocTonHCTBA XpoMaTOrpapuuecKkoro aHajinza

10. Buasl xpomarorpaduu

11. [puHnmn agcopOIMOHHON XpoMaTorpadhuu

12. TpeboBanus k afcopOEeHTY

13. AncopOEHTHI U AITIOCHTHI IS aJICOPOLIMOHHON XpoMaTtorpadun

14. IIpeumyiiecTBa U OrpaHUYEHUS B IPUMEHEHUH METOA aJCOPOILIMOHHOM XpoMaTorpapuu
15. [puHIMT TOHKOCIOHHON XpoMaTorpapun

16. CopOeHTBHI 15l TOHKOCJIOMHOM XpomaTorpapuu

17. TpeGoBaHus K OABIKHOW (haze

18. JlocTOMHCTBA U HETOCTATKU METO0J1a TOHKOCIOWHON XpoMaTorpaduu

IIpoBepounas padora Ne 3
. [lpuHIMT pacnpenenuTeNbHOM XpoMaTorpaduu.
. [lpunun noHooOMeHHOM Xxpomarorpaduu. Buabl HOHOOOMEHHUKOB
. 3aBUcuUMOCTb 3apsiaa oT pH
. OCHOBHBIE KOMIIOHEHTBI XpOMaTOrpau4eckoil CUCTEMBI
. Matpwuis! 1u1st HOHOOOMEHHO Xpomarorpadun
. TUIIBI KOJOHOK IS Ta30-)KUJKOCTHONW XpoMaTorpaduu
. Pa3HOBHITHOCTH IETEKTOPOB JJIs Ta30-KUIKOCTHOM Xpomarorpaduun
. [lpunun npoHukaromei XxpomaTorpapuu
. Matpuip! [u1st MpOHUKAIOMIe XpoMaTorpadhuu
10. [IpumeHeHre MpoHUKaroIel XpoMaTorpapuu
11. purnun addunnoii XpomaTorpaduu: mpumeps! adhGUHHOTO B3aUMOICHCTBUS MOJIEKYT
12. Tlpunnun ruapodoOHoit XxpoMaTorpaduu
13. Crioco0sl 31I0MpOBaHMS BEIECTB C KOJIOHKU IpU TuApodoOHOit xpomaTorpadun
14. OtnuuuTenbHble 0COOEHHOCTH BBICOKO3()(PEKTUBHOM xuaKocTHONH xpomarorpaduu. Kakue
BUJIbI TPAIUIIMOHHON XpoMaTorpaduu MOTYT OBITh peann3oBaHbl B MeToze BOKX
15. Pasnuuust B HOpManbHO-()a30Boi 1 oOpamenHo-hazopoit BOXKX
16. B3anMocBs3b MeX Ay pasMeEpaMy YacTULl U KadecTBOM paszzaeneHus npu BOXKX

O 0 1O\ DN K W —

ITpoBepounas pabora Ne 4
. Pa3HOBHHOCTH pa3zienieHus BEIIECTB ¢ IOMOIIbI0 MEMOpaH U MOJIBIX BOJIOKOH
. MaTepuaisl, HCTIOIb3yeMble B Ka4ecTBe MEMOPaHHBIX (PUITBTPOB
. [IpuHIMI 371eKTPOodOPETUIECKOTO pa3aesieHUsI MOJIEKYI
. OT yero 3aBHCUT CKOPOCTH NMEPEMEIICHUS MOJIEKYJI IIPH IeKTpodopese
. OcHOBHBIE 0JIOKH pUOOpa 11 ANeKTpodopesa
. Kak Bnmsier Ha anexkrpodopeTndeckyto moABMKHOCTh 3HAK M BEJTMYUHA 3apsiia MOJIEKYJ
. Kak Bnuser Ha snexkTpodopeTnuecKyto NoABUKHOCTh BEIUUYUHA MOJIEKYT
. Kak Bnmsier Ha anexkrpodopeTnueckyro moABHKHOCTh (popMa MOJIEKYJI
. Kak Bnuser Ha snektpodopeTnueckyto NoABUKHOCTh CHUJIa TOKa
10. Kak BrusieT Ha 37eKTpOPOPETHUECKYIO MOABIKHOCTh HAIIPSKEHUE
11. Kak BausieT Ha 271eKTpOo(hOPETHIECKYIO TTOABMYXHOCTh HOHHAs cujia Oydepa
12. Hocurenu ajis anekrpodopesa
13. Bunp! anektpodopesa mo ¢gopmMe MpoBeACHUS
14. O6umii xox paboTHI puU AIeKTpodopese
15. Ipuaun auck-snextpodopesa
16. [Ipunuun s1exTpodopesa B rpaueHTe MOPUCTOCTH
17. Ipuniun amektpodopesa ¢ 1oaenuicyibGaToM HATPUs
18. [IpuHun mynbc-3aekTpodopesa
19. ITpuHIUT U302IEKTPUIECKOTO (HOKYCHPOBAHUS
20. Ipunnun nzoraxodopesa
21. [IpuHIUT KamWLIIIPHOTO JIeKTpodopesa

O 0 1N DN B W —



22. IlpuHuun AByMEpHOIO JIeKTpodopesa

[TpoBepounas padora Ne 5
. Uro takoe cnexrp?
. HenpepsiBHBIE CIIEKTPBI
. JInneuyaTele CIEKTPHI
. [lonocatsle cnekTpel
. Y4acTKu ynbTpadHoIeTOBOTO CBeTa
. Jlnana3zoH BUAMMOTO CBETA
. UndpakpacHoe uznyueHue
. MEKpOBOJIHOBOE M3JIy4€HUE
. Paquonsnyuenne
. DIIEKTPOHHBIE CIIEKTPBI
. KonebarenbHo-BpalaTenbHble CIIEKTPBI
. PamaHOBCKHE CIIEKTPBI
. Cnextpsi OI1P
. Cniextpsl SAIMP
. 3aBUCUMOCTb MEX/ly IJIMHON BOJIHBI U YaCTOTOU
. OCHOBHOW 3aKOH MOTJIOUIEHUS CBETA
. Ilornomenue u npornyckaHue.
. Orpann4eHust B UCIIOJIb30BAHUH OCHOBHOT'O 3aKOHA IOTJIOIIEHHUS CBETa

O 00 1 N N B W —
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[IpoBepounas paborta Ne 6
. AGcopOLIMOHHAs CIEKTPOMETPHS
. UaCTpyMeHTanmbHBIE OMOKH a0COPOIIMOHHON CIIEKTPOMETPHH
. Omn6xu abcopOLMOHHON CIEKTPOMETPHH, CBsI3aHHbIE ¢ (PU3UKOM 1 XUMUEH mporecca
. CriekTphI moromeHus B Buaumoii u Y@ obnactsix
. Xpomodophbl, MpUMEPbI
. CoBuru crekTpa, ruIo- U TUIEPXPOMHUS
. CxoncTBO M pa3nuyus B CHEKTPOPOoTOMETpax U GOTOIIEKTPOKOIOPUMETPAX
. MonoxpomaTop
. KroBeTsl, (hoTOR1€MEHTHI, 111Eb
10. Peructpupyromniue crieKTpooToOMeTphl
11. CienmanbHbie CIEKTPOGOTOMETPHI
12. Hedpenomerpust u TypOuanMeTpus
13. JIroMuHECIIEHITUSI
14. Buasl TIOMUHECIIEHIIUHA
15. Otnuaust ciekTporyopuMeTpun OT CIIEKTPOPOTOMETPUHT
16. Pentreno-¢yopecueHTHbIN aHanu3

O 0 1N DN B W —

3a4eTHO-IK3aMeHAIMOHHbIE MATEPUAJIbI 1JIsl IPOMEKYTOUHOI aTTecTALMHU
(3K3aMeH/3a4eT)

IlepeyeHb BOPOCOB /1JIsl IPOMEKYTOUHOM aTTecTalum (IK3aMeH):
1. Tlogxompl OMOXMMHYECKOTO HccaeAoBaHus. VccnemoBanuwsi Ha 1EJIOM OpraHU3MeE, Ha
OpraHax, Ha TKaHSX.
2. Bydepnsbie pacTBOpPHI 411 OMOJIOTHIECKUX MCCIICTOBAHU.
3. ®pakIMOHUPOBAHUE KIETOK, CIIOCOOBI U3METbUCHUS.
4. Paznmenenue BemecTB MeTofoM meHTpudyrupoanus. [IpenaparuBHoe neHTpudyrupoBaHme
Y 33/1a4U, pelaeMble ITUM METOJIOM.
5. Ananutudeckoe yJibTpaleHTpudyrupoBanme, 3aauu, penaemMble ’TUM METOIOM.
6. Xpomartorpaduueckuii MeTOJ pasneneHus BemiecTB. llonsatue o KoddduUIUEHTE
pactipenenenus u dase.



7. OOmas XapakTEepHCTHKa XpoMaTorpauueckux METOJOB HCCIICIOBaHWS. BHIbI
xpomaTtorpaduu.

8. Teopus ancopOumonHoii xpomarorpaduu. [Ipumenenue.

9. Tonkocnoiinas xpomatorpadus. 3anaum, Texauka. [I[pumenenue.

10. PactipenenurensHast xpomarorpadus, xpoMaTorpadus Ha Oymare. 3aaadum, TEXHUKA.

11. Honoobmennasst xpomartorpacdusa. Ilpunuun, 3amaum, TexHuka. 12.I'a30xuaxkoctHas
xpomatorpadus. 3anaum, 000pya0BaHUE.

12. IIponukaromas xpomarorpadus. ['enb-xpomaTtorpadus. Matepuansl sl MPOHUKAIOIIEH
xpoMarorpadum.

13. IlpumeHeHHe TNpOHMKAIOMIEH XpoMarorpaduu: OUYKMCTKAa BEIIECTB, OMNpEIeICHUE
MOJIEKYJISIPHBIX ~ MacC, KOHILIEHTPUpPOBaHHE  pacTBOPOB, 00ECCOJMBAHME  PAcTBOPOB
MaKpOMOJIEKYI.

14. Adpdunnas xpomarorpadus.

15. TuapodobHas xpomarorpadus.

16. BeicokoadhekTrBHASI )KUIKOCTHAS XpoMaTorpadusi.

17. Pa3znenenue BemecTB ¢ IOMOIIbIO MEMOpaH U IMOJIBIX BOJIOKOH.

18. Teopwust anekrpodopesa. DaKkTopbl, BAUSIONIUE HA IIEKTPOdope3.

19. Buas! anextpodopesa. Hocutenu ans snekrpodopesa.

20. Xox paboTsl mipu 21eKTpodopese.

21. Dnektpodopes ¢ MOABUKHON IpaHULIEH.

22. luck-3nexTpodopes.

23. 30HOBBIH 3IEKTpOdopes3.

24. DnexTpodope3 B rpaIue€HTE MOPUCTOCTH.

25. DaexTtpodopes ¢ noaeIcyabpaTroM HATPUSI.

26. [Tynwsc-anexTpodopes.

27. KanunnspHslit 51eKTpodopes.

28. N3oanekTpudeckoe GoKycHpoBaHHE, U30Taxohopes.

29. XpomaTooKyCHUpOBaHHE.

30. Cnekrpockonusi. Pa3HOBUAHOCTH CIIEKTPOB.

31. OcHOBHOM 3aKOH ITOIJIOIIICHUS CBETA

32. CrnektpodoTromMeTpusi B BHUAUMOW M ynbTpaduoneToBoil obmact. IlpuHImnbl paboThl
(hoTomMeTpuUeCKHX MPUOOPOB.

33. Cnexrpodayopumerpusi. PeHTreHO-(hITyopecieHTHBIN aHaTH3.

34. DneKTpOHHBIN MapaMarHuTHeIN pe3onanc (D11P).

35. S nepubiit MarHuTHBIN pe3oHaHC (SIMP).

36. Macc crieKTpoMeTpHusi.

37. Panpon30TONHLIC UCCICAOBAHUS,

38. IMMyHOIOTHYECKHE UCCIEA0OBaHUS B OMOXUMHUH. AHTUTEHBI, aHTUTEJIA.

39. UmmyHornoOynunsl. ['antensl. KommiemeHr.

40. Peakmus nperunutanyd. Meton nBoitHON nMMyHO U Py3un.

41. Metop Qukcanuy KOMILIEMEHTA.

42. PaqnonMMyHOJIOTUYECKUI aHATU3.

43. UmmyHO(DIYOpECIEHTHBIN aHAIN3 H UMMYHO(EpMEHTHBIN aHAIN3.

44. UmmyHnosnexTpodopes.

45. WccnenoBanue MEepBUYHON CTPYKTYpHI Oellka: ompeaeseHrne aMUHOKHUCIOTHOTO COCTaBa U
cyObeAMHUYHON CTPYKTYPBHI.

46. HccnemoBaHue TEPBUYHOM CTPYKTYypbl Oenka: oOmnpeAelieHHe aMHUHOKHUCIOTHOMN
MOCJIEZI0BATEIBbHOCTH, JIOKATU3AIUH TUCYIb(OUIHBIX MOCTUKOB.

47. UccnenoBanue KoH(OpMaIy OETKOB METOJIOM PEHTIC€HOCTPYKTYPHOTO aHAIIN3A.

48. MeTonbl onpeneneHus HYKJICHMHOBBIX KHUCIOT. Pa3znenbras uaentudukanus JJHK u PHK.
Briienenre HyKJI€MHOBBIX KHCIIOT.

49. Onpexnenenue nociaeaoBaTeIbHOCTH HYKIeoTUa0B B JJTHK.



50. Meron nonuMepa3sHOW EMHOW peaKIuu.

51. Meronb! unentTudukanuu tuayHocty no ananuly VNTR-nocnenoBarensHOCTEH.

52. YrneBoasl. MeTobl UX ONpPEesICHNUS.

53. Jlunuael. KonnuectBeHHOE onpeeneHrne TMIUA0B. MeTobl pa3ieieHus dKUPHbBIX KUCTIOT.

Kputepun oneHuBaHus pe3yabTATOB 00y4eHHUsI

Omnenka Kpurepun orieHHBaHMSI 110 SK3aMEHY
Bricokuii OLEHKY ~«OTIMYHO»  3acIyKHBACT CTY/ICHT, OCBOUBIIIUN 3HAHUS,
YPOBEHD «5» YMCHHS, KOMICTCHIMH W TEOPCTHUCCKUH MaTepual 6e3 mpoOeIoB;
(oTmuro) BBITIOTHUBIIMKA BCE 3a/laHusl, MPEIYyCMOTPEHHBIE YYeOHBIM IJIAHOM Ha
BBICOKOM KauyeCTBEHHOM YpOBHE; MIPAKTHICCKHE HABBIKU
poheCCHOHAILHOTO IPUMEHEHHsI OCBOCHHBIX 3HAHHI C(HOPMHUPOBAHBI.
Cpenumii OLIEHKY «XOpOIIO» 3aCIyXXHBACT CTYACHT, MPAaKTUYCCKH TOJTHOCTHIO
YPOBEHB «4» OCBOMBIIIUN 3HAHWS, YyMEHHUS, KOMIIETCHIIMA U TEOPETUYCCKUI
(xoporo) Marepuas, ydeOHbIe 3aJlaHus HE OICHEHbl MaKCHUMAaJIbHBIM YHCIIOM
0aJJI0B, B OCHOBHOM C()OPMHUPOBAIT MPAKTUIECKUE HABBIKH.
[ToporoBerii OLIEHKY «YyJIOBJICTBOPUTEIHHO» 3aCIy)KUBACT CTYIEHT, YaCTUYHO C
YPOBEHB «3» mpoOenaMu  OCBOMBIIMK  3HAHUS, YMEHHUS, KOMIIETCHIUH U
(YIOBIETBOpUTE | TEOPETHUECKH MaTepuall, MHOTHE YydeOHble 3agaHus Jub0 He
JIHO) BBIDOJHMII, JUOO OHH OIIEHEHBI YHCIOM OaloB ONM3KHM K
MUHHMAaJIbHOMY, HEKOTOpPBIC IPAKTUYECKHE HABBIKK HE C(HOPMUPOBAHBHI.
MuHMMAJBHBIH | OIEHKY «HEYIOBJICTBOPUTEIHHO» 3aCIYKUBACT CTYJCHT, HC OCBOMBIIUI
YPOBEHB «2» 3HAHUS, YMEHUsS, KOMIIETEHIIUN U TEOPETUYCCKUI Marepual, ydeOHbIe
(HEeyIOBJICTBOPH | 3a/laHUs HE BBIIOJIHUII, IPAKTHUECKUE HABBIKU HE C(OPMHUPOBAHBI.
TEJILHO)
OneHouHbIe CpeACTBA ISl WHBAJWAOB M JIHI[ C OrPAaHUYCHHBIMH BO3MOXHOCTSMU

3]I0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAWBUIYATBHBIX ICUXO()U3UYECKIX 0COOCHHOCTEH.

— IpH HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI ITPEIOCTABIISIETCS IOTIOTHUTENILHOE BpeMsl JUIsl IOJrOTOBKU OTBETAa HA IK3aMEHE;

— IpU MIPOBEJICHUH IIPOLEAY Pl OLICHUBAHKS PE3yJIbTaTOB 00yUEHHS MHBAINAOB U JIHII C
OTrPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBACTCS UCTIOIB30BAHUE TEXHHUUECKUX
CpPE/CTB, HEOOXOIMMBIX UM B CBS3U C MX MHIMBHIYaIbHBIMI OCOOCHHOCTSIMY;

— IIpU HEOOXOAUMOCTH AJIsi 00YUAIOMIMUXCSI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS
¥ WHBIWAOB TPOIEIypa OLEHUBAHUS pE3YyJIbTATOB OOYYEHHUS 110 JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa orneHnBaHMS PE3yIbTATOB OOYYECHUS WHBAJIUIOB U JIUIl C OIPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JIOPOBbSI IO JHCLHUIUIMHE (MOXYJIIO) TPEeIyCMaTpUBAET IPEI0CTaBICHHUE
uHpopmanmu B QopMax, aJaNTUPOBAHHBIX K OTPAaHWYEHHSIM HX 30POBbS M BOCIIPHATHS
UHpOpPMALIUH:

JInst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIICHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIBLHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.



5. IlepeyeHnb yueOHOM JIUTEPATYPbl, HH(POPMALIMOHHBIX PECYPCOB H TEXHOJIOT Uil

5.1. YueOHasi iuTeparypa

1. Vwuncon, K. IlpuHiunsl u MeToabl OHOXMMHHM U MOJEKYJSpPHONW Ouosioruu
[OnexTpoHHBIi pecypce] : yueOHoe nocodue / K. Yuicon, 1. Yonkep ; moa pen. Jlepamosa A.B.,
Tumkosa B.U. ; nep. ¢ auri. Moconosoii T.I1., bozenek-Pemernsix E.}O.. — Dnextpon. nan. —
MockBa : UznatensctBo "JlaGopatopus 3nanuit", 2015. — 855 c¢. — Pexum poctymna:
https://e.lanbook.com/book/66244 . — 3arm. ¢ skpanHa. — 5 3K3.

2. Henncon, JI. OcuoBbl Ounoxumuu Jlenunmkepa: B 3 1. T. 1: OcHOBBI OHOXUMUH,
CTpOCHHE M Katanu3 [DNeKTpoHHBINH pecypc] : yuedbnoe nocodue / JI. Henbcon, M. Koke ; mon
pea. A. A. bornanosa u C. H. KouerkoBa ; nep. ¢ anri. kana. xum. Hayk T. II. MocomnoBoii,
kaHa. xuM. Hayk E. M. Monoukuno¥, kaua. Ouon. Hayk B. B. benoBa. — DnekTpoH. maH. —
MockBa : UznatensctBo "JlaGopatopus 3nanuit", 2017. — 749 c¢. — Pexum poctyma:
https://e.lanbook.com/book/103034 . — 3aru. ¢ skpana. — 40 3k3.

3. Kontoxos, B. }0. Xpomarorpadus [DnexkrponHslil pecypce] : yue6Huk. - CII6. : Jlans,
2012. - 224 c. - https://e.lanbook.com/book/4044 .

4. UmmyHonorusi: y4eOHUK AJIsi CTY/IEHTOB YUPEKIECHUN BBICHIETO MPO(ECCHOHATBHOIO
obpazoBanus / P. M. Xautos. - 2-¢ u3j., nepepad. u jom. - M. : TDOTAP-Menua, 2011. - 521 c.
: ui. + [1] anektpon. ont. auck (CD-ROM). - ISBN 9785970412886

5. békkep, 0. Xpomarorpadus. HWHCTpyMeHTaJbHAS aHAJIWTHKA:  METOJBI
xpomarorpaduu u KanwusipHoro snekrpodopesa / FO. békkep ; nep. B.C. Kyposa. - Mocksa :
PUIL "Texuochepa", 2009. - 472 c. - (Mup xumum). - ISBN 978-5-94836-212-0 ; To xe
[Onextponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=89008

[popeccuonanvnvie 6azvl Oannvlx
ﬁBI/IpTyaHLHHﬁ yuTaidbHbIN 3a1 Poccuiickoit rocynapctBenHoii 6ubanorexu (PI'b)
https://Idiss.rsl.ru/
2. HanmmonanbHas anexkTpoHHas OubnroTeka https://rusneb.ru/
3. Hayunas snextponHnas 6ubianoreka eLIBRARY.RU (HOBb) http://www.elibrary.ru/
4. ITomHOTEKCTOBAasK KOJUTIEKITUS XypHanoB Ha tiatrgopme PLITHU (DnexkrpoHHBIe Bepcuun
HayuHbIX kypHaioB PAH) https://journals.rcsi.science/
5. Ilpe3unentckas 6ubanorexka uM. b.H. Ensruna https://www.prlib.ru/
6. YuauBepcurerckas napopmarmonnas cucrema POCCUSA (YUC Poccust)
http://uisrussia.msu.ru
7. XKypnuans! uznarensctBa Wiley https://onlinelibrary.wiley.com/
8. ITonnorexkcroBsas koiuiekus kHUr eBook CollectionsuzgarensctBa SAGE Publications
https://sk.sagepub.com/books/discipline
9. INomroTtekcroBas koyuekius kKHUr EBSCO  eBookri{youna apxusa: 2011-2023 rr.)
https://books.kubsu.ru/
10. Pecypcst Springer Nature https://link.springer.com/, https://www.nature.com/
11. Questel. baza mannbix Orbit Premium edition https://www.orbit.com
12. China National Knowledge Infsaktrwademic Reference
https://ar.oversea.cnki.net/
13. TlonHOTEKCTOBBIE APXUBBI BEAYIIMX 3alaJHbIX HayUYHbIX *KypHaJI0OB Ha Poccuiickoi
matdopme HayuHbiX xKypHamoB HOMKOH http://archive.neicon.ru

Hugpopmayuonnwie cnpasounsie cucmemul
1. Koncynbrant [Imtoc - cipaBoyHasi mpaBoBasi cucteMa (JOCTYI MO JOKAIBHON CETH C
KOMIIBIOTEPOB OUOTNOTEKH)



Poccun

Ha3Banue usnanus IlepuoauunocTs Mecto 3a Kakue To/bl XpaHUTCSA
BBIXOJ1a (B T'0JT) XpaHeHUs
buonorus.PedeparuBaerit 12 PX 1970-2020 Nel-2
kypHaL. BUHUTHU
buooprannyeckas xumus 6 43 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 momyr.)
buoduznka 6 U3 1959, 1961-2008, 2009 Ne 1-3, 5-6,
2010-2018 (1 mosyr.)
buoxumus 12 43 1944-45, 1947 — 2018 (1momyr.)
BecTtHHK 3K0I0rHYECKOTO q3 1999 Ne 3, 2000-2006, 2007 Ne 1, 3-4,
oOpa3zoBanus B Poccun 2008-2010, 2011 Ne 1-3,2012,
2013 Ne 3, 2014- 2016, 2017 Nel
I'eneTnka 12 3 1965-2016,2017 Ne 1-6
’Kypnan MmukpoOuomorum, 6 U3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,
SIUAEMUOIIOTUU U 2020-
UMMYHOOHMOJIOTHH
KypHuan obmieit Ononorun 6 U3 2009-2017 Ne 1-3, 2018 (1 momyr.)
3amuTa OKpY>KaIoIIeH CPe/Ibl B g3 2008 Ne7-12,2009- 2012, 2013 Ne 7-12,
He()TEra30BOM KOMILJICKCE 2014-2015,2017 Ne 1-3
NzBectus BY3os Cesepo- 4 43 2010- 2012, 2013Ne 1-2, 4-6, 2014-
Kagka3zckoro pernona. Cepusi:
EcTtecTBeHHBIE HAYKH
NzBectus PAH (mo 1993 1. 6 u3 2009-2018 (1 nomyr.)
Uzsectuss AH CCCP). Cepus:
Buonorunyeckas
Hcnonb3oBaHue U 0XpaHa 12 u3 2008-2017 Ne 1-2
MIPUPOJIHBIX peCypcoB B Poccun
Muxkpobuonorus 6 U3 2009-2018 Nel-3
MonekynspHasi OHOJIOTHS 6 U3 2008- 2016, 2017 Ne 1-3
[MpuxagHas OHOXUMUS U 6 43 2008- 2013, 2014 Ne 1-5, 2015- 2016,
MHKPOOHOJIOTHsT 2017 Ne 1-3
Yenexu COBpeMEHHON 6 3 2008-2017
OuoIoruu
DKoJa0rust 6 U3 2009-2018(1 momyr.)
DKOJIOTHS U KU3Hb 12 U3 2003-2012
OKOJIOTHS U TPOMBILUIEHHOCTh 12 u3 2008-2017

1. ba3s!l mauabix komnanuu « MBUCy https://eivis.ru/
2. Onexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchbl, B TOM YK CJIe COBPeMeHHbIe NPodeccnoHabHbIe 0a3bl
NAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIC CHCTEMbI

Inekmponno-ouonuomeunvie cucmemst (36C):
1. O6pasoBarenbhas miarhopma «FOPAVT» https://urait.ru/
2. ObC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ruy» https://www.book.ru

4. OBC «ZNANIUM» https://znanium.ru/

5. 9BC «JIAHb» https://e.lanbook.com




6. MeTtoauyeckne yKazaHusi AJs1 OOy4YalOUIUXCH IO OCBOCHMI) IMCHMILIMHBI
(MoayJin)

Jleknmus:

PaGora Ha nekiuu SBISIETCS OYEHb BAXKHBIM BHJIOM CTYJICHUECKOW AESTENbHOCTU IS
W3YYCHHS TUCITUTUIMHBI, T.K. Ha JISKIIUW TPOUCXOIUT HE TOJIHKO COOOIIEHUE HOBBIX 3HAHHM, HO U
cucTeMaruzanus U 0000IIeHne HAKOIUICHHBIX 3HaHUN, ()OPMUPOBAHHME HA WX OCHOBE HJICHHBIX
B3TJISAZIOB, YOEXKICHHI, MHUPOBO33PEHHMsS, PA3BUTHE IIO3HABATEIBHBIX M MPOGeCcCHOHATBHBIX
uHTEepecoB. JIGKTOp OpUEHTUPYET CTYACHTOB B yueOHOM marepuane. Kparkue 3amucu nexkuui
(KOHCIIEKTHPOBAaHKE) IOMOTaeT YCBOUTh MaTepHall.

Hamucanme xoHCHekTa JEKIHMI: KpaTKo, CXEMaTHYHO, MOCJIEI0BaTeNIbHO (PUKCUPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJBI, (POPMYJIUPOBKH, OOOOIICHHS; MOMEYaTh Ba)KHBIC MBICIIH,
BBIJICTISITH KITIOYEBBIE CII0BA, TEPMHUHBI. KOHCIEKT JIydIlle MOoApa3aeNiaTh Ha MMyHKTHI, naparpadsl,
cobmoasi KpacHylo CTpoky. [lpuHIunuanpHbie MecTa, OmpenencHus, (GpopMysbl claeayer
COMPOBOXKAATh 3aMEUAHUSIMU: «BAKHO», «OCO00 BAXKHOY», «XOPOIIO 3allOMHUTHY» U T.NI. WU
MOTUCPKUBATh KpacHoW pyukoi. IlemecooOpasHo pa3paboTath COOCTBEHHYIO CHMBOJIHKY,
COKpAlIeHUs] CJIOB, YTO TMO3BOJIUT CKOHIICHTPUPOBAaTh BHHMAaHUE HA BAXXHBIX CBEICHMSIX.
[IpocnymmBanue 1 3amuch JEKIIUH MOXHO MPOU3BOIUTH MPHU MOMOIIN COBPEMEHHBIX YCTPOUCTB
(muktodoH, HOYTOYK, HEeTOyK M T.m.). PaboTas Haa KOHCIIEKTOM JIGKIIM, BCEerjaa clemayer
UCIIOJIb30BaTh HE TOJIBKO YYE€OHWK, HO U Ty JHUTEPATypy, KOTOPYIO JOIMOJTHHUTEIBHO
PEKOMEHJIOBaJ JIEKTOp, B TOM 4YHCJIE€ [EPUOAMYECKHME W3aHHUS COOTBETCTBYIOLICH
HanpaBiieHHOCTH. [lo pe3ynpTaramM pabOThl C KOHCIEKTOM JIEKIIUW CJeAyeT OOO3HAYHTh
BOIIPOCHI, TEPMUHBI, MaT€pUa, KOTOPbII BbI3bIBAET TPYIHOCTH, TOMETUThH U MOMNBITATHCS HAWTU
OTBET B PEKOMEHAyeMOW mureparype. Eciu caMocCTOsATenhbHO HE yaaeTcsi pa3olOparbcs B
MaTepuase, Heo0XoauMo cHopMyIHpPOBATH BOMPOC U 33JaTh MPENoAaBaTeio Ha KOHCYIbTAllUH,
Ha OOIICHWM B KOHTAKTHBIC Yachl. JICKIIMOHHBIA MaTepuai SBISeTCS 0a30BBIM, C KOTOPOTO
HEO0OXOJMMO HauyaTh OCBOCHHE COOTBETCTBYIOIIErO pasjerna wid Tembl. [11aH moaroTroBku K
I (D9112178

— O3HAaKOMMTBCS C TEMOM JIEKIIMHU

— O3HAaKOMMTHCS C MPEITI0KEHHBIMUA BOITPOCAMH

— H3YYUTbh COOTBETCTBYIOLIMI MaTepHall

— O03HAaKOMMThBCS C JIUTEPATypOu IO TEME
JlaGopaTtopHbie padoThI

B nporiecce moaroToBku K J1abopatopHOi paboTe HEOOXOAMMO 03HAKOMUTHCA ¢ pabodeit
IpOrpaMMOil TUCIUIUIMHBI, TEMaMU M IUTaHAMH J1a0OpaTOPHBIX 3aHATHH, YAENss o0co0oe
BHUMAaHHUE LEISIM M 3aJadaM, CTPYKType M COJAEPNKAHUIO JHUCLHMIUIMHBI, IPOBECTH aHAIU3
OCHOBHOU y4eOHOM JIUTEepaTyphl, MOCIe Y4ero padoTaTh ¢ PEKOMEHIOBAHHOMN OMOIHUTEIHHOU
autepaTypoil. IIpu yCcTHOM BBICTYIJIEHUU 110 KOHTPOJBHBIM BOIIPOCaM JIAOOPaTOPHOIO 3aHATHUS
HY’)KHO UW3Jaratb (He 4YHMTaTh) MaTepwal  BBICTYIUIEHUS cBoOomHO. HeoOxomammo
KOHIICHTPUPOBATh CBOE€ BHMMAaHHE HA TOM, YTO BBICTYIJIEHHE OOpallleHO K ayAMTOPUHU, a HE K
IpenoaBaTesio, T.K. 3TO 3HAYUMBIH acHeKT Mpo(pecCHOHANBHBIX KoMneTeHIi. [1o okoHuaHuu
71a00paTOPHOTO 3aHATHS CJIEAYyeT MOBTOPUTH BBIBOJABI, CKOHCTPYHMPOBAHHBIE B XOJE YCTHOTO
ompoca, IPOCIEANB JIOTUKY UX MOCTPOCHHsS, OTMETUB IMOJIOKEHHUS, Jexkalire B uX ocHoBe. s
3TOr0 B TEYEHHUE OIpoca APYTHX YydalluxXcsl CIEIyeT AenaTh NOMETKH. bojee Toro, B ciydae
HETOYHOCTEH W (WMJIM) HEMOHMMAHUS KAaKOTO-TUOO BOMpOCa MPOWIEHHOTO MaTrepuala ClIeayeT
00paTUThCA K TPETOJaBATEN0 ISl TOJy4YeHUsT HEOOXOAUMOW KOHCYJIBTAllMM U Pa3bsICHEHUS
BO3HUKIIEH cutyaruu. CxeMa moJAroToBKU K Ja00paToOpHBIM paboTam:

— O3HAKOMHTHCS C TEMOM, IENIBbI0 U 3a/1adaMu paboThI
—  PaccMOTPETb MPEIIOKEHHBIE BOPOCHI



— U3YYHTh JICKIIMOHHBIA MaTepHall, OCHOBHYIO U JOTIOJIHUTEIBHYIO TUTEPATYPY
— 03HAKOMUTHLCS C 3aJaHUSIMHU M XOIOM HX BBIIIOJTHEHUS
— 03HAaKOMHTKCS ¢ 000PYIOBAHUEM 3aHATHUS
—  BBITIOJIHUTH 33J]aHUSI B COOTBETCTBUU C XOJIOM pabOTHI
— THUCBMEHHO 0()OPMUTH BBHITIOJHEHHYIO pPaboTy
— TIOABECTH UTOT U CACNATh CTPYKTYPHUPOBAHHBIE BHIBOJIBI
CamocrosiTesibHas padoTa
CamocTtosTebHas paboTa CTYACHTOB JUCIHMIUIMHE OCYIISCTBISCTCS C  IEJBIO
yrayOJaeHus, pacHIMpEeHHs, CHUCTEMAaTH3allud M 3aKPETUICHUS IMOJyYeHHBIX TEOPEeTUYECKUX
3HaHWH, (POPMHUPOBAHHSI YMEHUH HCIOIH30BATh JOKYMEHTAIMIO M CICIUAIBHYIO JUTEPATypy,
pa3BUTHSL TO3HABATENbHBIX CHOCOOHOCTEH M AaKTUBHOCTH, a Takke (OPMUPOBaAHUS
CaMOCTOSITEJIBHOTO MBIIUICHHUS, CIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHHUIO U
camopeanu3ali,  pa3BUTUS  HCCIeNOBaTeNbckuX  ymeHuil.  Ilepen  BhIMONHEHHEM
CaMOCTOSITCIIEHOM PabOTHl HEOOXOMMMO YETKO IOHWUMATh MENH M 33aJa4d pabOoThI, CPOKHU
BBITIOJTHEHHSI, OPUEHTUPOBOYHBIH 00BEM, OCHOBHBIE TpeOOBaHUS K pe3yibTaraM paboThl,
KpUTEpPUU OIICHKU. BO Bpemsi BBIMIOJHEHUS CaMOCTOSITENIBHOW pabOTHI MPENoaaBaTeNib MOKET
MPOBOANUTH KOHCYJNbTallMU. KOHTPOIIb pe3ybTaTOB CaMOCTOSITENILHOM PaOOThI CTYIEHTOB MOKET
OCYIIECTBIIATHCS B MMCbMEHHOM, YCTHOW WJIM CMEIIaHHOW (hopMe, ¢ TIPEJCTABICHUEM TPOIYKTa
TBOPYECKOH AESITENbHOCTU CTyAIeHTa. B kadecTBe (hOopM M METOZOB KOHTPOIISI CAaMOCTOATEIHHOU
paboThl CTYACHTOB MOTYT OBITh MCIOJIb30BAHBI CEMUHAPCKHUE 3aHATHSI, KOJUIOKBUYMBI, 3a4€THI,
TECTUPOBAHUE, CaMOOTYETHI, KOHTPOJIbHBIE paboOThl U np. KpuTepusmu OLeHKH pe3yIbTaToB
CaMOCTOSITEIbHOM pabOThl CTYJACHTA SBJISIOTCS: YPOBEHb OCBOCHHUS CTYJIEHTOM Yy4eOHOTO
MaTepuanga; yMEHHs CTyJEeHTa HCIOJIb30BaTh TEOPETUYECKUE 3HAHHMS TPHU BBIMOJTHEHUU
WHIUBUIYAIbHBIX 3aJaHUN; OOOCHOBAHHOCTh M UYETKOCTh M3JIOKEHHUS OTBETa; O(pOpMIICHUE
MaTepuasa B COOTBETCTBUHU C TPEOOBAHHSIMH.
IIman moaroToBKM:
— HW3YYUTh COOTBETCTBYIOIIUH JICKITMOHHBIA MaTepra
— HW3YYUTh OCHOBHYIO JINTEPATYpPy IO TEME
— HW3YYHUTh JOTOJHUTENBHYIO JINTEPATYpPy 1O TEME
— 0o(opMHUTH BBIIOJHEHHYIO pabOTy MHUCHPMEHHO WM B BHJE MPE3CHTAIMU B
3aBHCHMOCTH OT 3aJaHuUsA
— caenaTh CTPYKTYPUPOBAHHBIC BHIBOIBI
IHoaroroBka K 3K3aMeHy
[Ipy moAroToBKE K 3K3aMEHY HEOOXOIMMO OPUEHTHUPOBATHCS HA KOHCHEKTHI JICKIIHH,
pabouyro mporpamMmy AUCIUIUTMHBI, HOPMAaTHBHYIO, YU€OHYIO M PEKOMEHIYyEMYIO JIUTEpaTypy.
OcHOBHOE B MOJTOTOBKE K C/laye PK3aME€Ha — 3TO MOBTOPEHUE BCEr0 Marepuaia JUCHUTLIINHBI,
0 KOTOPOMY HEOOXOIHMMO cllaBaTh dk3aMeH. [Ipy MOAroToBKe K crade dK3aMeHa BeCh 00beM
paboThl HYXHO pacmlpeieNsiTh pPaBHOMEPHO IO MJHSIM, OTBEACHHBIM JUIS TOATOTOBKH,
KOHTPOJIMPOBATh KaXK/IbIH JIEHb BBIMIOJHEHWE HaMEYeHHOW paboThl. B mepuosa moAroToBKH K
9K3aMEHY CTYJCHT BHOBb OOpamaercss K YK€ HW3yYeHHOMY (MpoiIeHHOMY) ydeOHOMY
Marepuany. IloarotroBka BKIOYaeT B ceOsl TpU dTama: cCaMOCTOSATENbHas paboTa B TEUEHUE
CeMecCTpa; HEMOCPEACTBEHHAs MOATOTOBKA B JHU, IPEAIIESCTBYIOIINE K3aMEHY 110 TEMaM Kypca;
MOATOTOBKA K OTBETY Ha 3aJIaHMsI, COAEpIKaIecs B OueTax. Dk3aMeH MPOBOIUTCS 110 OMIIeTaM,
OXBAaTBHIBAIOIINM BECh MPOWUICHHBIA MaTepwall JUCIHILTAHBI, BKJIIOYAs BOMPOCHI, OTBEICHHBIC
JUIS CaMOCTOSITETILHOTO HM3ydeHwus. JIJisi ycmemntHo ciavm yka3aHHbIE B pabodeil mporpamme
dbopMupyeMble KOMIIETCHIIMM B pE3yJbTaTe OCBOCHUS JUCHUIUIMHBI JIOJDKHBI  OBITh
MPOJIEMOHCTPUPOBAHBI.

Jns yenemHo# caaun SK3aMeHa CTyACHTBI JOJIKHBI IOMHUTD CIIEYIOIIEE:

— K OCHOBHBIM TOHATHSM W KAaTETOPHSAM HYXHO 3HATh OIPEACIICHUS, KOTOPHIC
HEOOXOJMMO MOHUMATh MU YMETh TMOSCHATH; MPH MOATOTOBKE K IK3aMEHY TpeOyeTcs MOMHMO
JEKIIMOHHOTO  MaTepualia, TMPOYMTATh €IIe HECKOJbKO Y4YeOHWKOB TIO JAUCIUIUIMHE,
JOTIOTHUTEIbHBIE HUCTOYHUKH, TIPEUIOKCHHBIE JJIsi W3YYeHHUS B CIUCKE JIUTEPaATypHI;



CEMHHAPCKHE 3aHATHS CHOCOOCTBYIOT IMOJNYyYEHHIO OoJiee BBICOKOTO YpPOBHS 3HAHHWHA M, Kak
CJIEJICTBUE, NTOyYCHHUE DK3aMEHa,

— TOTOBUTBCS K DK3aMEHy HYKHO HAYMHATH C IIEPBOM JIEKIMM M CEMHHApa, a HE
BBIOMpPATh TaK Ha3bIBAEMBIH «LITYPMOBOW METOA», NMPHU KOTOPOM MaTepuasl 3aKpervisieTcs B
NaMATH 32 HECKOJIBKO IOCIEJHUX YacOB M AHEH nepexn 3adeTtoMm. IIpu ouneHuBaHuMM 3HAHUUI
CTYJIEHTOB IIPENOAABATENlb PYKOBOJACTBYETCS, MNPEXKAE BCETO, CIECAYIOMMMH KPUTEPUSMU:
IPAaBUJIBHOCTh OTBETOB Ha BOIPOCHI; IOJHOTA U JJAKOHUYHOCTh OTBETA; CIIOCOOHOCTH NMPaBUIBHO
KBaTM(PUUUPOBaTh (PAKTBI M OOCTOATENBCTBA, AHAIW3UPOBATh CTATUCTUYECKHE JAHHBIE;
OpPUEHTUPOBAHUE B JINTEPATYpPE; 3HAHNUE OCHOBHBIX MPOOIEM YUeOHON AUCIUIIIINHBL; TOHUMAHNE
3HaYMMOCTH y4eOHOM MUCLMIUIMHBI B CHUCTEME; JIOTUKA M apryMEHTUPOBAHHOCTb W3JIOXKEHHUS;
KyJbTypa oOTBeTa. Takum o00pa3oM, IpH MPOBEIACHUU DHK3aMEHa IPENoAaBaTeNb yAEseT
BHUMaHNE HE TOJBKO COJEPKAaHHIO OTBETA, HO U (pOpMe ero N3I0KEeHHUS.

7. MaTepuaibHO-TEXHUYECKOe ofecredeHne Mo JUCHUNInHe (MOAYI10)

HO BCEM BHIaAM y‘Ie6HOI\/JI JCSATCIIBHOCTU B paMKaX OUCIHUITIIINHBI I/ICHOJ'II)?;YIOTCSI
ayJIUTOpUH, KaOMHETHl U J1abOpaTOpUH, OCHAIICHHbIE HEOOXOIUMBIM CIEHUATH3UPOBAHHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM.

HaunmenoBanwue OCHaIIEHHOCTD CIEeHaTbHBIX [lepedyeHb MUIIEH3NOHHOTO
CHeIHabHBIX TOMEIEHUI MOMEIIeHU MPOrPaMMHOT0 00ecTieueHust
VYuebHble ayautopum s | MeGenb: yueOHas meOenb Microsoft Windows
POBECHUS 3angaTuil | TexHuueckue cpencta | Microsoft Office
JEKIIMOHHOTO THIIA 00y4YeHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP
VYuebHbie ayautopun s | MeGenb: yueOHas meOenb Microsoft Windows
npoBeieHusT  J1abopaTtopHbIX | TexHuuyeckue cpeactea | Microsoft Office
pabor. JlaGoparopusi 431, | oOyueHus:
428, 429 3KpaH, IPOEKTOP, KOMIIBIOTEP
O6opynoBanue: J1a00paTopHOE
MOJIEKYJISIPHO-OMOJIOTHYECKOe
o0opyIoBaHue
Jns  camMoCTOsATeNbHOW — paboThl  OOYyYaIOIIMXCS  HPEAYCMOTPEHBI  MMOMEILICHHMS,

YKOMITJICKTOBAHHBIE CIIEIHATN3UPOBAHHON MeOeIbI0, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOU C
BO3MOXKHOCTBIO MOAKITIOUCHUS K ceTu «MHTepHEeT» U o0ecreueHrneM 0CTyna B AJIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

HaumenoBanue OcHalleHHOCTh TOMEIIEHHUH TSt [Iepeuenn
MOMEILEHUH 17151 CaMOCTOSITENIbHOM pabOoThl 00yYarOIIUXCS JUIIEH3UOHHOTO
CaMOCTOSITEIILHOM MPOrPaMMHOTO
paboThl 00yYAIOIUXCS obecrieueHus
[Tomemenue i | MeGenb: yueOHas mebenb Microsoft Windows
CaMOCTOSTEIBHOMN KommiekT cnemumanusupoBanHoit  mebenn: | Microsoft Office
paboThl OOYYArOMIMXCS | KOMIIBIOTEPHBIE CTOJIBI
(YuTaTBHBIN 3as | O6opyioBaHUE: KOMIBIOTEpHAs TEXHUKA C

MOIKJTFOUEHUEM K nH(OPMAIIMOHHO-
KOMMYHUKAllMOHHOW ceTn «MHTepHeT» H
JOCTYTIOM B AJICKTPOHHYIO WH(GOPMAIMOHHO-
o0pa3oBaTeNbHyI0 Cpely 00pa3oBaTeIbHON
OpraHu3aluH, BeO-KaMephl,
KOMMYHHKAI[MOHHOE o0opyaoBaHue,
obecrnieunBaromiee JOCTYN K CETH HHTEPHET
(mpoBOZHOE coenMHEHHE H OECTpOBOIHOE
coenuHeHHe 1Mo TexHosorun Wi-Fi)

Hayunoii 6ubnuorexn)









