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1 Hdesn u 3a1aum U3y4YeHUs JUCUMILIMHBI (MOXYJIA).

1.1 Ilesb 0OcBOEHMS TUCHUNIMHBI.

[lenpt0 OCBOEHUS MUCIUILIMHBI "DHEPreTUYECKU METa0O0JM3M MPOKAPUOT" SBIISCTCS
dbopMUpOBaHUE y CTYIEHTOB 00ImIenpodeccnoHaTbHON U PO(HEeCCHOHATFHOW KOMITETEHITHN B
MIPOU3BOJCTBEHHOW, Y4eOHOH W HCCIIEeNOBATEeNbCKOM JEATEIbHOCTH, a TaKXKe aHaju3
(dyHaaMeHTaNBbHBIX 3HAaHUH, HANPAaBJICHHBIX HA paclIMpEeHHE MPEACTaBICHUNA O Pa3HOOOpa3uu
CIOCOOOB MOJIYYeHUsI SHEPTUHM MHUKPOOPTaHW3MaMHM, POJH JAHHBIX IMPOLIECCOB B TNI0OATbHBIX
npolieccax, X HMCIOJIb30BaHUM B OMOTEXHOJIOTMYECKUX Tpoleccax. bonpinoe 3HaueHue MMeeT
MOJIyuYeHUE 3HAHUN O OMOXMMHUYECKOW OCHOBE JAHHBIX IMPOIIECCOB, POJIM COCTaBa CPEIbl Kak
UCTOYHUKA [OTEHLUMAJIbHBIX JOHOPOB WJIM AaKLENTOPOB 3JEKTPOHOB, a TaKXKE pOJIU
MUKpPOOPTaHM3MOB B TPEBPALIEHUSX TAKOBBIX COEAMHEHHUH, O COCTaBE U CTPYKType
CHeUaIn3UPOBAaHHBIX MHUKPOOHBIX COOOIIIECTB, JOMUHUPYIOIIHUX BUJIAX, ux
(GYHKIIMOHUPOBAHUU B T€X WJIM UHBIX dTarax MpeBpaIieHU.

W3yuenne IUCUMIUIMHBI "DHEpreTudeckuid MeTadoiau3M mpokapuor”"  obOecreyuBaeT
dbopMupOBaHUE y CTYAEHTOB-OMOJIOroB INIyOOKHX Oa30BBIX TEOPETUYECKUX U MPAKTHUECKUX
3HAHWHA, YMEHUWH, HABBIKOBB O0JIACTH MHKPOOHMOJOTHMH C TOYKH 3pPEHHUS COBPEMEHHBIX
MPEJICTaBICHU O Pa3HOOOPA3UN MUPA MUKPOOPTAaHU3MOB KakK 4acTu Onochepsl, U UX POJIH B €€
YCTOMYHMBOM pPa3BUTHUHU.

1.2 3agaun AMCHUAILIHHBL.

3aa4i OCBOEHMSI IUCLUUILINHBI:

— copMUPOBATH y CTYJCHTOB:

06a30Boe MBIIUICHHE, OOECIIEYMBAIONIEE CBS3b C CYHIECTBYIOIIUMH METOIUYECKUMHU
npueMaMd U TOAXOJAaMHU BBISBICHMS, W3YyYEHUS U UCIOJIB30BAHUS HHEPreTHUECKOTO
MeTa0oaM3Ma MPOKAPUOT, a TAKKE CBA3h C TEOPETHUYECCKUMH MPEANOCHUIKAMH MPAKTHYECKOTO
MCIIOJIb30BaHUs KaTabOIMYeCKOro MOTEeHIIMaNa MPOKapUOT KaK OMOJOTHYEeCKUX areHTOB.

CIOCOOHOCTh ~ TBOPYECKH  HCIONB30BaTh B  HAYYHOH W NPOU3BOACTBEHHO-
TEXHOJIOTUYECKON JIeATENbHOCTH 3HaHMs (YyHIaMEHTAIbHBIX M MPHUKIAJHBIX AacleKTOB B
00J1aCTH MUKPOOHOJIOTUHA U OMOTEXHOJIOTHH;

CIOCOOHOCTh CaMOCTOSITENIbHO aHAIM3UPOBATh MMEIOIIYIOCS WH(GOPMAIIUIO, BBISBISATH
(dyHIaMeHTallbHble TPOOJIEMbl, CTaBUTh 3aJayy M BBINOJHATH IOJIEBbIE, JIAOOpaTOpHbIE
MUKPOOHOJIOTUYECKUE HCCIIETOBAHNS;

— pa3BuMBaTh y CTYIAEHTOB YMEHHS HCIIOJIb30BaTh COBPEMEHHYIO ammnaparypy Hu
o0opyoBaHue ISl BBIMOJIHEHHs] OMOIOTUYECKUX paboT;

— pa3BUBaTh Y CTYJEHTOB HAaBbIKU Pa0OTHI C yueOHOU U HAyYHOU JIUTEPATypOU.

1.3 MecTo qucuuniIuHbl (MOAYJisl) B CTPYKType 00pa3oBaTe/IbHOI NPOrpaMMBbl.

JucuuruinHa "DHepreTuyeckuii MeTaboIu3M NpoKapuoT" OTHOCUTCA K AUCLUIUIMNHAM T10
BBIOOpY BapuatuBHOM yactu biioka 1 "/lucuummunel (Moaynn)" yaeOHOTO MI1aHa.

Kypc "Oueprernueckuii  MeTaOomu3M  NpOKapuoT"  BaXeH JJIs  CTYAEHTOB-
MHUKpPOOHMOJIOTOB, CIEIHAIU3UPYIOMUXCA B 00jacTH oOmiel Mukpobuonoruu. s ycBoeHUs
Kypca CTYAEHTY HEOO0XOAMMO OpHUEHTHpOBAThCS B NpobiemMax oOue MHUKpOOHOIOrHH,
OnoxummuM, (U3MOJIOTUM MHMKPOOpPraHU3MOB. VIMeTh HaBBIKM CAMOCTOATEIbHOW paboOThl C
JUTEpATypol, BKJIOYAs MEPUOJMYECKYI0 HAy4yHYIO JIUTepaTypy IO OaKTepHOIOTUU U
OMOTEXHOJOTMH, a TakXe HaBbIKM pabOThl C JJIEKTPOHHBIMH CpEJICTBaMU HH(OpMaILNH.
N3yueHunio JUCHUIUIMHBI "DHEPreTMYecKuii MeTaboau3M MPOKapHOT" MPEAIIECTBYIOT TaKue
TUCIUTITNHEL, Kak "Xumusa", "®uzuka", "buoxumus", "MonexynsapHas ouonorus", "I'eHeTnka u
cenekuus", "Mukpobuosnorus", KOTopble HM3ydalOTCsi, B TOM YHCIE, B paMKaxX HampaBIeHUs
06.03.01 «buonorus». bonpumyro BaxHOCTh HUMEIOT Kypchl "OCHOBBI (PU3MOJIOTHH pPOCTa
MHUKpPOOPTraHu3MOB", "Oxonorus Oaktepuii”, "IIprHIMITBL KYJIbTUBUPOBAHUS
MUKpoopranu3mMoB", "MukpoOHas Ouoreoxumus”, "LluTomorust MUKpOOpraHu3MoB', H3ydaeMble
B pamkax HampasieHus 06.04.01 «buonorus». Tpebyercs MMeTh HaBBIKH CaMOCTOSTEIbHOMN
paboThl ¢ TUTEPaATYpOM, BKIIOYAs NEPUOAMUYECKYIO0 HAYUHYIO JINTEPATYpPY 10 OMOTEXHOJIOTUH, U



HaBBIKK PaOOTHI

C DJEKTPOHHBIMH CpeACTBaMH HH(OpPMAIUHU.

I/IsyquI/Ie JUCILMITIIMHBI

"JHepreTUyeckuii MeTaboNM3M MPOKAPHOT" OCYIIECTBISIETCS B 3 CEMECTPE MarucTpaTypbl U
3aKJIa/IbIBACT TEOPETUYECKHE U NMPAKTUUECKUE OCHOBBI /IS IOCIEAYIOLed HayuHOU paboThl pu
MOJTOTOBKE BBIMYCKHON KBaTM(UKALMOHHOW pabOThI M KpallHE BaXXHBl B OCYIIECTBICHUU
MIPaKTUYECKON U PO ECCHOHAIBHON ASATEIHPHOCTH MarucTpa Ouoaoruu (MUKpOOHOJIOTHH).

1.4 IlepevyeHb NMJAHMPYyeMbIX pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH Pe3yJIbTATAMM 0CBOCHHA 00pa30BaTeJbHON MPOrpaMMBbl.

[InanupyeMbIMH pe3yibTaTaMyd OOy4eHHUS MO JUCIHIUIMHE, SBISIOTCS 3HAHHS, YMEHHUS,
BJIAJICHUsSI W/WIM OMNBIT JAEATENbHOCTH, XapaKTEepHU3YIOLIME ATallbl/ypOBHU (OPMHUPOBAHUS
KOMIIETEHIIMH U 00€CleuuBaIOUIMe JOCTHKEHHE IUIAHUPYEMBIX pe3Yy/lbTaTOB OCBOCHMS
o0Opa3oBaTesbHONW NpOorpaMMel B 1ejoM. [lepeuens koMneTeHuil, (GOpMUPYEMBIX B pe3yibTaTe
W3y4YeHHsI TUCIMIUIMHBI, IPUBEACH B Ta0IHIIE.

1400 (S B pesynbrare u3ydenus ydaeOHOM JUCIUTUIMHBL
No KC Conepxanue o0yyaroIuecs J10KHBI
LI KOMIIe | KOMIETeHINH (MiIH e&
TEHIIU YaCcTH) 3HaTh yMeTh BJaj1eTh
u

1. OIIK-4| crtocoOHOCTBIO OO01ue PaccuntreiBaTh Metonamu
CaMOCTOSITENIbHO IIPUHLIMIIBI KOJIMYECTBA MUKpOOHOJIOT
aHaAJIM3UPOBATh Karabosn3ma cybcTpara, MYECKUX
HUMEIOUTYIOCS IIPOKApHOT; TpeOyromerocs UCCIIEIOBaHUM
UH(pOpMaLHIO, DHepreTuyeckyro | KyJabTypam ;
BBISIBIISITh 3 PEKTUBHOCTh | MpOayLeHTOB B | HaBbikamu
byHaaMeHTallbHbIE pasHbIX CIIOCOOOB | 3aBUCUMOCTH  OT | pabOTHI c
poOJIEMbI,  CTaBUTbH | MOJIyYEHUS 3aJIeliCTBOBAaHHOT | MPOIYKTaMHU
3ajjayy W BBINOJIHATH | SHEPIUU 0 IyTU | SHEPreTHUYECK
II0JIEBBIE, IIPOKAPUOTAMU; KaTtabonau3ma, oro
nabopaTopHbIe dyHnamMeHTanbH | YCIOBUH MeTaboar3Ma
Ouonoruueckue bl€ pa3nuuusl | KyIbTUBUPOBAHUS | OaKTepHid;
UCCIICIOBAHMUSI  TIPU | MEXIY u cBoiicTB | HaBbikamu
pEIIeHNH KOHKPETHBIX | SHEPreTUYECKUM | IITaMMa, paboThI c
3aja4 c | u mpoueccamu B | [IpenBuners MHUKPOOHOJIOT
HCII0JIb30BaHUEM NPUCYTCTBUH U | pe3yJIbTaThl UYECKUM
COBPEMEHHOMN OTCYTCTBHUH KyJIBTUBUPOBaHUS | 000py10BaHNE
anmaparypsl U | KOHEYHOTO MHUKPOOPIaHu3Ma; | M
BBIYUCITUTENEHBIX aKIEenTopa; Hectu
CPEICTB, HecTd | OCHOBHBIE IYTH | OTBETCTBEHHOCTb
OTBETCTBEHHOCTh  3a | OMOXMMHUYECKHX | 32 Ka4yecTBO
KayecTBO padOT M | IpeBpalleHHi paloT U Hay4HYIO
HAYYHYIO SHEPreTUUECKUX | JTOCTOBEPHOCTh
JIOCTOBEPHOCTh cyocTparoB pe3yabTaToB
pe3yJIbTaTOB IPOKaAPHOTAMHU

2 [IK-1 | cmocoOHOCTBIO OcobenHoctu I'oToBUTH TBopueckumu
TBOPUYECKU HHEPreTUYECKOro | 3JIEKTHUBHBIE MOJIX0AaMHU B
HCIIOJIb30BaTh B | MeTabosn3ma Cpelsl JUISL | OpraHU3aliH
Hay4YHOH U | NIPOKAPHOT; BbIJIeNIeHUs! (DOTO- | HAYyYHOTO
MIPOM3BOJICTBEHHO- AJNBTEpHATUBHBIC | U UCCIIETOBaHUS
TEXHOJIOTUYECKOM IyTH HAYaJIbHOTO | XEMOCHHTE3UPYIO | B
NEeSITETHHOCTH 3HAHUS | MPEBpAICHUS mux  OakTepui, | MUKpOOHOJIOT
(byHIaMEHTaJIbHBIX U | YIJIEBOJIOB y | rerepoTpodHbIX | Mu; MeTogamu
MIPUKIIATHBIX OakTepuii; OakTepuit; N3y4YEHUs
paznenoB aucuuiiuH | Monekynspuele | Mcnonb3oBaTh KaTtaboJau3Ma




1400 (S B pesynbrare u3ydeHus yaeOHOM JUCIUTUIMHBL
No KC Copepxanue 00yyarouuecs T0JKHBI
LI KOMIIe | KOMIETeHINH (MiIH e&
TEHLHU 4acTu) 3HATh yMeThb BJaj1eTh
u
(Momyeit), OCHOBBI MOJTYYCHHBIC OakTepuii;
ONPEAEIAIOINX IpeBpaICHHS 3HaHUs B Hay4HO- | [Ipmemamu
HAIpPaBJIEHHOCTh SHEPTUU B | HCCIIEIOBATENbCK | MPHUKIAIHBIX
(mpocuinb) JKUBBIX oM U | pa3neioB
IPOrpPaMMbI CUCTEeMaXx: npodeccuoHanbH | YHEPreTHYECK
MarucTpaTypbl cyOcTpaTHoe, Ol J1eATENBHOCTH | OTO
OKHUCJIMUTEIHHOE U | MUKPOOHOJIOra; MeTabonu3ma
dorodochopunm MIPOKApUOT
poBaHUe,
XEMOCHUHTES.

2. CTpyKTypa U cojep:KaHue TUCHUIIUHBI.

2.1 Pacnipeaesienre TPY10éMKOCTH JUCHHUILIMHBI IO BHaM padoT.

Obmas Tpyno€MKOCTh TUCHUIUIMHBI COCTaBisAeT 2 3ad.el. (72 Jaca), UX pacnpenesieHue

10 BUJaM pabOT MPEACTABICHO B TaOJIHIIE

Bun yuebnoit paboTbl Bcero | Cemectpsl
(dacer)
gacoB | 3 -
KonTtakTHasi pa6oTa, B TOM 4Yucje -
AyauTopHbIe 3aHATHSA (BCEro) 14 14 -
3aHATUSA JEKIMOHHOTO TUIIA 6 6 -
JlabopaTopHble 3aHATHS 8 8 -
3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPbI, IPAKTUYECKUE 3aHATHU) - - -
HNuas koHTakTHas padora:
KonTtpons camocrostensHoit padots! (KCP) - - -
[Tpomexytounas arrectanus (MKP) 0,2 0,2 -
CamocTosiTe/IbHAsA padoTa, B TOM YHcIe:
Kypcosas paboma - - -
IIpopabomxka yuebHnozo (meopemuueckoco) mamepuana 28 28 -
Buinonnenue unousudyanvhuix 3a0anuii (no02omosxka coobueHutl, 10 10 -
npezenmayuii)

Pegepam 5 3) -

[TonroroBka K TeKyIeMy KOHTPOJIIO 14,8 | 14,8

KonTpous:

ITonroroBka K 3auety - - -
O01as Tpy10eMKOCTh yac. 72 72 -
B TOM YHCJIe KOHTaKTHasi padoTa 142 | 14,2 -
3a4. e/l. 2 2 -

2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenennie Bu10B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jieinaM JUCIUIINHBL.
Pa3nensl AuCHMIITUHBL, U3ydaeMbIe B ceMecTpe 3 (ounas hopma)




KonunuecTBo yacos
Ne HaumeHnoBaHue pasienoB Beero AynuropHas pabota B};zag;[gfff
J I13 JIP CPC
OO01e moHITHS 12 1 — 1 10
1 | sHepreTHYECcKOro MeTadoIr3mMa
MIPOKApUOT
CybcTpatHoe 12 1 — 1 10
2 dbochopunrpoBanue Kak
CHOCO0 TOTYYEHUS SHEPTUH.
3 Bposxenus, ocyliecTBisieMble 13 1 — 2 10
MPOKAPUOTAMHU.
4 OKuCIHTEIBHOE 13 1 — 2 10
docdopunupoBanue.
dorodochopunrpoBanue. 12 1 — 1 10
5 XeMOCUHTE3 KaK YaCTHBIN
CIIy4ail OKUCITHTEIILHOTO
dhochoprmmpoBanus.
MeTtoanueckue moaX0IbI K 9,8 1 - 1 7.8
6 UCCIICIOBAaHHIO KaTaboIm3mMa
MPOKAPHOT.
Hmoeo no oucyuniune: 6 — 8 57,8

[Tpumeuanue: JI — nexnuu, 13 — mpaktudeckue 3anatus / cemuHapsel, JIP — mabGopaTtopHbie
sansitusi, CPC — camocTosiTenbHast paboTa CTyIeHTa

2.3 Coaep:xanue pa3/iesoB (TeM) TUCHHUINIHHBI:

2.3.1 3aHATHA JeKIHOHHOI0 THIIA.

dopma
HanmenoBanue
No pasjiera (Tembi) Coneprxanue paszena (TeMbl) FeKYIIEro
KOHTPOJIS
1 2 3 4
1. Paznen 1. O0mme [TonsiTue karabomu3mMa W €ro posib B MeTabonusMme| Y CTHBIN
MOHATHUS Oakrepuil. ['MApOAM3  CHOXKHBIX  CYOCTpPaTOB  Kak| OMpocC
HHEPTETUIECKOTO HaualbHBIM  JTam  Karabonm3ma. [ waponuTudeckue
MeTaboM3Ma MPOKAPHOT. |pepMeHThl  OakTepuil Kak OCHOBa KaTabOIMYECKOIro
noTeHImana npokapuot. CydbcTpaThl, METa0OIU3UPYyEMBIE
MHUKPOOPIraHU3MaMH. Karabonuueckuif  moreHuuan
NpOKapuoT (TPUMEpHI, B3aUMOCBA3b CO CBOHCTBaMHU
OakTepuii). DHepreTHuecKuil MeTaboJu3M NpPOKapuoT.
OcHoBHbIE TOHATHS U MyTH. CrocoObl HAKOIUICHUS H
COXpaHEHMs] DSHEpPrud Ha  MOJIEKYJISIPHOM  ypOBHE:
MaKpOdprHYeCKhe coefuHeHus. Teopus Mwurderia:
¢dbopmupoBaHue HIPOTOHHBIX IpaIueHTOB Ha
Ouoornueckux MemoOpaHax Kak croco0® TpaHcpopmaiuu
sHeprun. @ochopunupoBanne AP Kak KIIOUYEBOU
MOMEHT  DJHEPreTHYecKoro  Mmerabonm3ma.  Bums
dochopunupoBanusi.
Paznen 2. Cyoctpataoe ([lostne cyOctpatHOoro QocdopumupoBanus. Cucrema| Y CTHBINA
¢dochopunrpoBaHue Kak |OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX npeoOpa3oBaHuii| onpoc




HaumenoBanue
paznena (Tembl)

Coneprkanue paszena (TeMbl)

dopma
FEKYyILETO
KOHTPOJIA

2

3

4

CI0co0 MOTy4eHUs
SHEPTUH.

BHYTPH MOJIEKYNbl cyOctpara. OOmas JIuUHAMUKa
CTaHJapTHOU SHEpPIun peakuui o0pazoBaHMsI
MHTEpPMEIUATOB Ha mpuMmepe riaukonuza. Pomp 1,3-
nudocdormumepara u dbocdoeHoMIUpYyBaTa B
obOpazoBanun AT®. Pa3HooOpasue Ha4danbHBIX IyTeH
pacuienieHus yriaeBoJoB. ['nmukonu3. Beixon sHepruum B
dopme ATD. Ilenrozodocdarnbiii mMyTh paciICIUICHUS
yrieBoaoB. Posb. Beixon »sHeprum. Ilyte DHTHepa-
HdynopoBa kak crnenupuUecKuii HAdalbHBIA  IyTh
pas3IoKEHUsT yriaeBoAoB Yy mpokapuoT. OcoOeHHOCTH.
Pouib B MeTabonm3me. XapakTepHble BO30YIUTEIH.

Paznen 3. bpoxenus,
OCYIIECTBIISIEMbIE
MIPOKAPUOTAMH.

[Tonsitue o OpokeHHMsX. Buabl OpokeHUH, XapakTepHbIE
B0o30ymuTenu. ['oModepMeHTaTHBHOE MOJIOYHOKHCIIOE
Opo’KeHHE. XuMusm, BO30YIUTENH.
['etepodepMeHTaTUBHOE  MOJIOYHOKHCIOE  OpOXKEHHE.
Xumusm, Bo30yautenu. [IponrnonoBokucioe OpoxxeHue —
XUMH3M,  poJib  (OPMHPOBAHUS  TPEXYTIEPOTHOTO
aKIernTopa, BO30YyIUTENH, UCIIOJIb30BaHUE.
MacnsHokucioe OpokeHHEe — XHUMH3M, 3HA4YCHHE
o0Opa3oBaHus YEeTBIPEXYTIIEPOTHOTO aKI1enTopa,
BO30y/AMTENN, WX 3HaueHHE. AeTOOYTHUIIOBOE OpOXKEHHE
— XUMH3M, POJb OOpa30BaHUS HECKOJIbKUX KOHEUHBIX
MPOIYKTOB, BO30YAHTENH, PaKTUYECKOE
UCIIOJIb30BaHUE. JBydaznoctsb OpO>KEeHUI.
buonoruueckuid  cMmbIci  pa3HOOOpa3zuss  KOHEUHBIX
MPOJIYKTOB. CnouproBoe OpoKeHue. XUMU3M.
Bo30ynurenu.

VcTHRIN
onpoc

Pasnen 4. OkuciautensHOE
bochopunupoBanue.

OnexTpoHTpaHcnopTHoedochopunupoBanue. [IpuHIUTIEL
OCYILIECTBJIEHUS, CBSI3b C XEMOOCMOTHYECKON Teopuen
MuTuenna. OxucnutensHoe (GocHOpPUIHPOBAHUE H
dboTodochopunupoBaHue. Pomnn dbopmupoBaHUs
MeMOpaHHOTO rpagueHTa. llenb mepeHoca 3IEKTPOHOB Y
OaxTepuil. Ob6mee CTpOEHUE, 0COOEHHOCTH.
CpaBHuTENbHAS JHEpreTHYecKas 3¢ (HEeKTHBHOCTH
CyOCTpPaTHOTO U OKHUCIHUTEIBHOTO (ochOopUINpOBaHUH.
MemOpanbsl  OakTepwii: CTPYKTYpHasl, MOJEKYJspHas
OpraHu3aIs, XUMHYCCKUAN COCTaB, GyHKIUH,
¢usnonornueckue  ocobennoctu. llemb  mepeHoca
AJIEKTPOHOB. Pa3HooOpa3ne KOHEYHBIX AaKIENTOPOB ¥
OakTepuil. OxkucnurensHoe bochopunrpoBanue.
AHa’poOHOE  JbIXaHWe  mNpokapuoT. Hwurpar- wu
cynbdarpenykius. Mcmnonb30BaHHE HHBIX aKIENTOPOB
AJICKTPOHOB ITPH aHAIPOOHOM JIBIXaHHH.

YcTHBIN
onpoc

Paznen 5.
dotodochopunupoBanue.
XeMOCHHTE3 KaK YaCTHBIN

CIIy4ail OKUCIUTEITHLHOTO

DOTOCHHTETUYECKOE dhochopumpoBanue. Pomnn
00paTHOTrO MepeHoca IEKTPOHOB.

[Typnypubie MeMOpaHbl (DOTOCHHTE3UPYIOIIUX apXew.
OKcUreHHbIN u AQHOKCUT€HHBII ¢doTocuHTE3.

Ycrubiin
onpoc




dopma
Hanverosanue Copepxanue pazzena (TeMbl) FeKYIIEro
No paznena (Tembl)
KOHTPOJISI
1 2 3 4
dbocpopummpoBanus. |[IpeacraBurenu. IlypnypHble cepHBIE U HECEpHBIC,
3enieHble (POTOCHHTE3UpYIomue OakTepuu. PaszHooOpaszme
HUCTOYHUKOB DJIEKTPOHOB JUTSt HELUKJINYECKOTO
TpaHCIoOpTa AJEKTPOHOB npu OaKkTepuaIbHOM
dorocunTe3eE. Ucnonb3zoBanue MIPOKAPUOTAMU
HEOPraHMYECKHUX BELIECTB B KayecTBe HCTOYHUKOB
AJIEKTPOHOB M »Heprud.  Pomp  mMe3ocom B
MPOCTPAHCTBEHHOM PacIoIoKEHUH dbepMeHTHOTO
anmapara XeMOJIHTOaBTOTPO(DOB.
Paznen 6. Meroauyeckue |Mconb30BaHUE dSJEKTUBHBIX M OOOTATUTENBHBIX Cpell| Y CTHBIN
MOJIXOJTBI K JUTSL BBISIBJICHUS TPYIT OaKTEpHid, pa3TUYalOMINXCS THIIOM| OIPOC
UCCIIETOBAaHUIO MeTabonu3ma. Hccnenosanue KaTaboIu4ecKon
KaTa0oJu3Ma MPOKAPUOT. [AKTUBHOCTH  MHKPOOPTaHM3MOB ~ 4e€pe3  BBISBIICHUE
ocobeHHocTed ¢enoruma. OrneHka KaTabOIMYEeCKOro
MOTCHIMAJa  IITaMMa  MOJICKYJISIPHO-TCHETUYECKUMU
METOJIaMU: BBISIBJICHHE T€HOB ouoaerpananuu
pa3IMYHBIMH METOJIaMH. MynbsTUCYOCTpaTHOE
TECTUPOBAaHUE KaK DSKCIPECcC-OlleHKa KaTa0OoIn4ecKon
AKTUBHOCTH HM30JISITA.
2.3.2 3aHATHA CEMUHAPCKOIO THIIA.
3aHATHS CEMUHAPCKOTO TUTIA — HE TIPEyCMOTPEHBI
2.3.3 JlaGopaTopHble 3aHATHSI.
®opma
No HanmenoBanue 1abopaTopHbIX padboT TEKYIIETro
KOHTPOJIS
1 3 4
1. |OOmue moHATHS, TPOLECCHl W METOJUKH HW3Y4YEHUs] HAdaJbHBIX JTarloB KommokBiym
HHEPreTHYECKOTO MeTabonn3ma MPOKAPHOT. CybctpaTHOE Nol
dbochopunpoBanue. 3
2. |U3ydyenne OpOKEHUU, OCYIIECTBISIEMBIX MHUKPOOPTaHU3MAMU: THIIBI
OpoxeHuM, TPONyKThI, Bo30ymuTenu. CpaBHeHHe  okuciuTelnbHOro u| KomiokBuym
cyocrpatHoro ¢ochopunupoanus. ObpaszoBanue 6moMacchl Kak (QyHKIUSA Ne2
s dexTrBHOCTH KaTabonmmu3Ma.
3. |®PorodochopunupoBanre U XeMocwHTe3. Meroanueckue moaxonsl K| KommokBuym
MCCJICIOBAHMIO KaTaboIM3Ma MIPOKAPHOT. No3
4. |O0630p mpoiiIeHHOro MaTepuana 1 MpoBeIeHNe 3a4eTa KomnokBuym
0 BOTIPOCaM K
3a4eTy

2.3.4 KonTposaupyemas camocrosiTeibHasi padora crynenTos (KCP)
He npenycMoTpena yueOHBIM ITAHOM.

2.3.5 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl — HEe TPeAyCMOTPEHBI YUEOHBIM ILIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHus AJIs1 CAMOCTOATEIbHONH padoThl
00y4alIIMXCH M0 JUCUHUILIIMHE (MOTYJII0)

Ne

Bung CPC

[Tepeuenp yueOHO-METOAMUECKOTO 00eCIeYeHHsT JUCIUIUIUHEI 1O
BBITIOJTHEHUIO CAMOCTOSITETIbHOM paboThl




1 2 3
[ToaroroBka k CTO 4.2-07-2012 Cucrema MeHeKMeHTa KadecTBa. O0mue
YCTHOMY OIIPOCY, TpeOOBaHUS K TIOCTPOCHUIO, H3JIOKEHUIO i O(POPMIICHHIO
nabopatopHoit pabote JIOKYMEHTOB y4eOHOU nesrenpHOCTH. — [lepensnanue. —

Kpacnosipck: COY, 2014. — 60 c.
MeTtoauueckue yKa3zaHus 10 OpraHru3aluy CaMOCTOSTENIbHOM
paboThI CTYICHTOB, YTBEPKACHHBIE KadeapOil TEeHETHKH,
MUKPOOHOJIOTHH ¥ OMOTEXHOJIOTHUU. TTPOTOKOI No 21 « 26 »
utons 2017 r

Y4eOHO-METOIUYECKHE MaTepUasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIUXCs U3

Yycila WHBAIMIOB W JIMI] C OrPaHUYCHHBIMH BO3MOXKHOCTSAMHU 370poBbsi (OB3) Moryr
MPEIOCTABIATLCA B (opMax, aJaNTUPOBAHHBIX K OTPAHUYCHHSM WX 370POBbSI M BOCIIPHUSATHUS
nHpopmanuu:

JUtst 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

J1J1st U1 ¢ HApYIIEHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

o0yyJaroumxcsi.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
[Ipu peanuzanum y4eOHOI pabOTHI IO OCBOCHHIO Kypca "DHEpreTH4ecKrii MeTadoIu3m

IPOKAPUOT" UCTIOIB3YIOTCSI COBPEMEHHBIE 00pa30BaTEIbHbIE TEXHOIOTUU:

¢ HH(pOPMALIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH;
® IIPOEKTHBIE METOJbI OOYUEHNUS;
® HCCIIEI0BATEIbCKUE METO/IbI B O0YUEHUN;
e npoOiemMHOe o0yueHue
Ceme| Bun Hcnonb3yemble MHTEpAaKTUBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH Kozn-
CTp | 3aHATHSA BO
4aco
B
3 JIP PaGora B ManpIXx Trpymmax ¢ Henplo OOCYXJEHUS OTBETOB Ha | 6
NpPEeUIOKEHHBIE Ui CaMOCTOATENbHOM paboThl BONPOCHI IO TeMe
3aHATHUA.

Kontponupyemsie npenoaaBaTeneM IUCKYCCHH MO TEMaM:

1.  JlerxatenbHas 1enb adpoOHBIX OakTepuii. CTpoeHue,
JIOKaJIU3alMsl, MEXaHU3M JAeUcTBUS. OTIMYUS OT SYKapUOTUUYECKON
JIBIXaTeIILHOM IEMH.

2.  CrnocoObl HAKOTUICHUS (JIETI0) SHEPTHH Y TPOKAPHOT
(mpancmembpannviti nomenyuan, akmusuposanivie COeOUHeHUs,
obpa3zytowuecs npu cyocmpamuom gpocogpopunuposanuu, HA/[H, ATD
u Op.). 3anacHble MTUTAaTENbHBIE BELIECTBAa Y OaKTepUil U CIIOCOOBI UX
MCIIOJIB30BaHUS JIJIsl IOJTyUYE€HHS DHEPTUU.

3. Tlomyyenue mpoxapuoTaMu SHEPTUH ITPH XEMOCHHTE3E.
[TpucnocoOseHus K UCIOJIb30BaHUI0 HEOPraHMYECKUX JTOHOPOB.




IToaroroBka cTyaeHTaMu MyJIbTUMEIUUHBIX IIPE3CHTALUN 110 TEMAM:

1.  Vcrtopus OTKpBITHS XeMOCHHTE3a Yy TpoKapHuoT. Pa3Butue
KOHIICTIIIUM MEXaHU3MOB XE€MOJIUTOABTOTPO(PHH.

2.  AmnaspoOHoe JpIXaHUE Y IPOKapHOT. J(pIxaTenbHas 1emb
MIPOKAPUOT, CIIOCOOHBIX K aHA3POOHOMY JBIXaHUIO.

3.  doTocHHTETHYECKHI anmapar y npokapuot. [IurmeHTs!.
@OYHKIMOHAIBHBIE CTPYKTYPBI.

4.  bakrtepuanbHBI aHOKCUTCHHBIN (hoTOCHHTE3. bruopaznoobOpasue
AQHOKCUT€HHBIX()OTOCUHTETUKOB. JJOHOPHI 31€KTpOHOB. BeprukanbHoe
pacnpezeneHue GOTOCUHTETUKOB B BOJJOEMAX.

5. Oxkcurennslii porocuntes uanodakrepuit. DoTocUCTEMBI.
CxopncTBa U OTIMYUA OT (POTOCHHTE3a SYKAPUOT (BBICIIUX PACTCHHIA).

6. Cy0OcrtparHoe pochopunupoBanre kKak HanOoJee MPUMUTUBHBIN
Croco0 MoIy4eHUs SHEPTUU TeTepoTpodamu.

7. DBousrouus crioco0OB MOITYYEHHSI SHEPTUU.
DHI0CUMONOTHYECKAsE TEOPUS IPOUCXO0XKICHUS MUTOXOHIPUI U
XJIOPOILIACTOB.

Hroro 6

I[JI?I JuL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPCHA OpraHu3aluAa

KOHCYJ’IbTaHI/Iﬁ C UCIIOJIb30BAHUEM BHCKTpOHHOﬁ IIOYTHI.

4. OneHO4YHbIE CPEACTBA VISl TEKYLIEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM

aTreCTanmuu.

4.1®DoHJ OLIEHOYHBIX CPEACTB AJIs NPOBEACHUS TEKYIIero KOHTPOJIs.
Texymuii KOHTPOJb YCHEBAEMOCTH IPOBOJUTCS C IOMOILBIO pedepaToB B BUIE

MYyJIBTUMEAUMHBIX MTPE3EHTAIHH U 1a00paTOPHBIX padoT.

IlepeyeHnb BONPOCOB /1JI1 YCTHOTO KOHTPOJISAA 3HAHMI CTY/1I€HTOB:

Pa3nes 1:00mue NOHATHS JHEPreTHYECKOTr0o MeTa00/1M3Ma NPOKAPHOT.
BOHpOCBI JUIA ITIOATOTOBKH .

[TonsiTre karabonu3Ma U ero poiib B MeTabonu3me OakTepuil.

['unponu3 cinoXXHBIX CyOCTpaTOB Kak HauyalbHBIM 3Tanm karabonusma. [‘mapomuTuueckue
dbepMeHThI 0aKkTepHil Kak OCHOBA KaTabOJIMYECKOro MOTeHIIMANA MPOKAPHOT.

CyOcTpatbl, MeTaboau3upyeMble MUKpoopranu3mamu. KaraGonnueckuii MOTEHIHAI
IPOKApUOT (IPUMEPHI, B3aUMOCBS3b CO CBOMCTBAMU OaKTepuil).

DHepreTudyeckuii MeTaboan3M npokapuoT. OCHOBHbBIE TIOHATHUS U MTYTH.

CriocoObl HAKOTIIEHUS M COXPAHEHHUS SHEPTUU Ha MOJIEKYJIIPHOM YPOBHE: MaKpOIPTHYECKHE
COETMHEHMUSI.

Teopusst Mutuemna: ¢opMUpOBaHHE MPOTOHHBIX TPAIUEHTOB HA OMOJOTHYECKHX MeMOpaHax
Kak croco0 TpaHchOopMaIii SHEPTHH.

®ochopunupoanne AJID Kak KIHOUYEBOH MOMEHT DHEPreTUYECKOro Meradonu3ma. Bumisl
dbochopuupoBaHus.

Pa3nea 2: CyGcerpaTHoe pochopuiinpoBaHue KaK croco0 moay4eHust JHepruu.
BOHpOCLI JUIA ITIOATOTOBKH .

[Tonsitue cybcrparnoro dochopunupoBanusi. CuctemMa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
npeoOpa3oBaHuil BHYTPH MOJIEKYJIbI cyOcTpaTa.

OO0mass OUHAMHKA CTaHJAPTHON DHEPrUM peakiuil oO0pa3oBaHHsI HMHTEPMEIUATOB Ha
npumepe rimkonmsa. Pons 1,3-mudochormmmepara u pochoenonmupyBara B 00pa3oBaHUN
ATO.

PasnooOpa3ue HavanbHBIX MyTEeH paciieryieHus yrieBojoB. [ nmukonus. Beixoa sHepruu B
dopme ATO.




[Tento3zodocdaruplii myTh pacuierieHus yriaeBoaoB. Ponbs. Berxon snepruu.
[Tyte OuTHEpa-/[ynopoBa kak cnenun(puyeckuil Ha4yalbHbIM IyTh Pa3i0kKEHUS YIJIEBOAOB Y
npokapuot. Ocobennoctu. Ponb B MeTabonusme. XapakTepHble BO30OyAUTEIH.

Pa3nes 3: Bpo:kenus, ocymecrsisieMble IPOKAPHOTAMM.

Bormpocs! u1st OAr0TOBKU:
[Tonsitue o Opoxxkenusix. Bunbl OpoxkeHut, xapakrepHble BO30YIUTEH.
["'oMmodepMeHTaTUBHOE MOJIOYHOKUCIIOE OposkeHne. XUMHU3M, BO30YAUTEIH.
['eTepodepMeHTaTUBHOE MOJIOYHOKHUCIIOE OposkeHHEe. XUMH3M, BO30YAUTEIH.
[IponnoHoBokuciaOoe OpoXK€HHE — XHUMHU3M, POJb (POPMHUPOBAHUS TPEXYTIECPOIHOTO
aKLEenTopa, BO30YAUTENHN, HCIIOJIb30BaHNUE.
MacnsHokuciaoe OpokKeHHE — XUMHU3M, 3HaueHHe OoOpa30oBaHUS UETHIPEXYTIIEPOIHOIO
aKUenTopa, BO30yIuTeNnu, UX 3HaYCHHUE.
AueroOyrunoBoe OpoKeHHE — XHUMHU3M, pPOJb O00pa30BaHUS HECKOJIBKUX KOHEUHBIX
IPOAYKTOB, BO3OYIUTENN, MPAKTUYECKOE HCIIOIb30BAHUE.
JIBydaznocts Opoxenuii. buonornueckuit cMpica pa3HO0Opa3usi KOHEUHBIX TPOAYKTOB.
CrnmproBoe O6poxenne. XumMuiM. Bo3Oynurenu.

Pa3znend: OxucaurensHoe ¢gochopuinpoBanue.

Bompocs! 11t 1oAroTOBKH:
OnekTpoHTpaHcnopTHoepochopunupoBanue. [IpUHIMIBI  OCYIIECTBIEGHUS, CBSI3b  C
XEMOOCMOTHYECKOHN Teopuert Muruera.
OxucnutensHoe ¢GochopunupoBanne u (orodochopunuposanue. Ponb dopmupoBanus
MEMOpPaHHOTO Ipa/IueHTA.
Llens nepenoca 3nekTpoHOB y Oaktepuii. O01iee cTpoeHue, 0COOEHHOCTH.
CpaBHuTeNnbHass JHepreTudyeckas dS(PPEKTUBHOCTH CyOCTpPAaTHOTO W OKHUCIUTEIHLHOTO
dbochoprIMpoBaHUH.
MemOpaHbl OaKTepHii: CTPYKTypHasi, MOJICKYJISIpHAs OpraHU3allysi, XUMHUYECKHUH COCTaB,
byHK1MH, pU3noIOTHYECcKre 0COOEHHOCTH.
Llernb nmepenoca 3meKTpoHOB. Pa3HOOOpa3ne KOHEYHBIX aKIIETITOPOB Y OAKTEpHil.
OxucnutensHoe GochopunupoBanue.
AHa’pobHOe apixaHue mnpokapuoT. Hutpar- u cynsdarpenykuus. VMcnonab3oBaHue HHBIX
aKLENTOPOB JEKTPOHOB MPU aHAIPOOHOM JIbIXAHUH.

Pazgea 5: ®@orodochopuiiupoBanne. XeMOCHHTE3 KAK YACTHBIN CJOy4Yail OKHUCJIUTEIbHOIO
(pocpopunupoBanus.

Bompocs! 115t moAroTOBKH:
®dotocuHTeTHYECKOE (pochopunupoBanue. Poiab 00paTHOro nepeHoca 3MeKTPOHOB.
[TypnypHble MeMOpaHbl (OTOCUHTE3UPYIOIINX apXeH.
OxcureHHbld W aHOKCUIeHHbIH ¢orocunTe3. IlpeacraButenu. IlyprnypHble cepHble H
HeCepHbIe, 3eJIeHble (POTOCHHTE3UPYIOIINE OAKTEPUN.
Pa3zHooOpa3ue MCTOUHUKOB 3JEKTPOHOB JJISi HELMKINYECKOTO TPAHCIOPTa 3JIEKTPOHOB MPHU
OaxTepruaabHOM (POTOCHHTESE.
Hcnonp30BaHNE MPOKAapUOTAMHM HEOPTaHMYECKMX BEIIECTB B KAaueCTBE HCTOYHUKOB
AJIEKTPOHOB U AHEPruu. Pojab Me30cOoM B MPOCTPAHCTBEHHOM PACIOJIOKEHUH (PEpMEHTHOTO
anrmapara XeMOJUTOABTOTPO(OB.

Pa3znen 6: Meroguyeckne mMoAXoAbl K HCCJIAEI0BAHNIO KaTA00/IM3MA POKAPHOT.

Bompocs! 11t ToArOTOBKH:
Hcnonp30BaHne 3JE€KTUBHBIX UM OOOTaTUTEIbHBIX CpEA Ul BBISBICHUS TPYII OakTepuid,
pa3INYaoNUXCcsl TUIIOM MeTa0oIu3Ma.
HccnenoBanne KaTabOJIMYECKONM aKTUBHOCTH MHUKPOOPTaHHW3MOB ue€pe3  BbISBJICHHE

ocoOeHHOCTeH eHoTuna.
Ornenka KaTabOJIMYECKOro MOTEHIMala IITaMMa MOJEKYIIPHO-TeHETUYECKUMU METOJaMU:
BBISIBJICHHE T€HOB OMoJIerpaialiiyl pa3InyHbIMU METOaMHU.



MynbpTHCYOCTpaTHOE TECTUPOBAHME KaK SKCIIpEcC-OleHKa KaTaOOJIMYecKOl aKTUBHOCTH
M30JIATA.

Kpurtepun onenku:

Onenka «oTiIUYHO» / «3aureHo». OTBEThl Ha IOCTABJIECHHBIE BOIMPOCHI H3JIararOTCs
JIOTUYHO, TOCIE0BATEIIbHO U HE TPEOYIOT JOMOJHUTEIbHBIX MOossCHeHUH. [10THO pacKpbIBatOTCS
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY SIBICHUSMHU U cOObITUAMHU. Jlenmatorcs 0OOCHOBaHHBIE
BbIBOIbI. COOIOAI0TCS HOPMBI JTUTEPATYPHOU pedun

Onenka «xopomo» / «3auteHo». OTBETbl Ha IOCTaBJICHHBIE BOMPOCHI M3JIaraloTcs
CHUCTEMAaTHU3UPOBAHO U TMOCIEAOBaTeIbHO. MaTepuan wu3naraeTcsi YBEPEHHO. PacKphITh
MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY SBJICHUSMU U COOBITHSAMU. [leMOHCTpHUpyeTcs yMeHue
aHaJIM3UpOBAaTh Marepuaia, OJHAKO HE BCE BBIBOJAbI HOCAT AapryMEHTUPOBAaHHBIA U
noka3aTenbHbIi XapakTep. Cob01al0TCs HOPMBI JTUTEPATypHOU peyn.

OneHka  «yIOBJICTBOPUTENBHO» /  «3adreHo». JlomycKaroTcsi  HapylmieHUs B
MOCIIEA0OBATEIbHOCTU H3JI0KEeHHs. HemosHo packphIBalOTCS MPUYUMHHO-CIIEACTBEHHbBIE CBSI3U
MEXIYy SBJICHUSIMU U COOBITHSAMHU. J[EeMOHCTPUPYIOTCS MOBEPXHOCTHBIE 3HAHUS BOIPOCA, C
TPYIOM peHIatoTCsl KOHKPETHbIE 3a/1adyu. VIMeroTcs 3aTpydHeHusl ¢ BbiBogaMu. JlomyckaroTcs
HapyIIEHUs HOPM JINTEPATYPHON PEUH.

OneHka  «HEYIOBIETBOPUTEIBHO» / «HE  3auTeHo». Marepuan  u3jaraercs
HEIOCJIeI0BATEeIbHO, COUBYMBO, HE TMPEACTABISICT OIPEACICHHOW CHUCTEMbl 3HAHMM 1O
muciumiiHe. He  packpbIBaloTCs NPUYMHHO-CIIEJACTBEHHBIE CBS3M MEXKAY SBICHUSIMU U
coobiTusiMu. He mpoBoautcst ananu3. BeiBombl OTCYTCTBYIOT. OTBETHI Ha JOMOJHUTEIHHBIC
BOIPOCHI OTCYTCTBYIOT. VIMEIOTCSI 3aMeTHBIE HAPYIIICHHSI HOPM JTUTEPATypHOI peyun.

BOl'[pOCLI K KOJUIOKBUYMaM

KosutoxkBuym 1. Tema: O01mme noHATHS, NPOLECCHI H METOAMKH U3yYeHHUs HAYAJIBHBIX
JTaNoOB HEPreTu4ecKoro meradoausma npokapuor. Cydocrparnoe gochopuinpoBanme.
Bonpocs! 1 MMCbMEHHOTO OTBETA.
[Tonstne xarabomus3Ma U €ro poib B Merabonmsme Oakrepuid. ['mapormTrueckue (epMeHTHI
OakTepuii  KaKk  OCHOBa  KaraOONWYEeCKOro  MOTEHIMana  MPOKapuoT,  CYOCTpaThl,
MeTabonu3upyemMble MUKpOOpraHn3mMamu.CrnocoObl HAKOIUIEHHS W COXpPaHEHMsI PHEPrMHM Ha
MOJIEKYJISIPHOM ypOBHE: Makpodpruueckue coenuHenus.Teopuss Mwutdenna: ¢opmMupoBaHue
IPOTOHHBIX TIPaJMEHTOB Ha OMOJOrMYECKMX MeMOpaHax Kak crnocod TpaHchopMalnuu
sHeprun.dochopunupoanre AJ[P kak KIIOYEBOH MOMEHT JHEPreTHYECKOro MeTadoIu3Ma.
Bunet pochopunuposanusi.
[Tonsitue cy6ctpatHoro GochopunupoBanus. CucreMa OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
npeoOpa3oBaHWid  BHYTPH  MOJIEKynbl  cyoctpata. Pomb  1,3-mudocdornmumnepara  u
docdoenonnupysara B oopazoBann ATD — orieHKa BeTUYUHBI CTAHAAPTHONU SHEPTUU PEaKIuit
o0pa3oBaHMsl JJaHHBIX MHTEPMEIMATOB B TINIMKoiu3e.PazHOOOpasue HavanbHBIX MyTel
pacuieruienus yrieoaoB. ['nukonus. [lenTozodocdaTHblit myTh paciienieHus yrieBoaos. [1yTs
DuTtHepa-Jlynoposa.

KosutokBuym 2. Bpo:xenus, ocymecTB/isieMble MUKPOOPTaHU3MAaMHU: THIIbI, IPOAYKTHI,
Bo30yauTenn. CpaBHeHHe OKHCJIHMTEJBHOIO U cy0cTpaTHOro pochopuiupoBanus.
Oopa3oBanue OmoMacchl Kak PpyHkuus 3¢dexkTHBHOCTH KaTadoIu3Ma.

BOHpOCLI JUIA MIMCBMEHHOI'O OTBETA.

Bungst  OpoxkeHuit — rTOMO- M TrerepodepMEHTATHUBHOE MOJOYHOKUCIOE CHHPTOBOE,
MIPOMTMOHOBOKHUCIIOE, MACISTHOKKCIIOE, alleTOOYTHIIOBOE — XMMH3M, XapaKTEpHbIE BO30YIUTEINN.
BydazHocts OpoxkeHuid. buonorndyeckuid cMmbica pa3HOOOpasusi KOHEYHBIX MPOAYKTOB.
DnekTpoHTpaHcnopTHOehOChHOpUINPOBAHHE: OKHCTTUTETHHOE bochopunupoBanue "
dorodochopmiupoBanre —poiab (GOPMHUPOBAHUS MEMOPAHHOTO TpPAJAUEHTa, MPUHIUIIBI



OCYILIECTBJIECHUS, CBSI3b C  XEMOOCMOTHYeCKOM  Teopued  Mutuemna.CpaBHUTEIbHAS
sHepreTudeckas dPQPEeKTUBHOCTh CYOCTPaTHOrO W OKHCIUTENIbHOro (ochopunupoBanuid.llens
nepeHoca 3JEeKTpOHOB. Pa3HooOpasne KOHEYHBIX aKLIENTopoB Yy OakTepuil. AHa’poOHOE
IbIXaHue mpokapuoT. Hutpar- u cynbdarpeaykius. Mcmonp3oBaHWE HWHBIX aKIENTOPOB
9JIEKTPOHOB ITPH aHAYPOOHOM JIbIXaHHH.

KoanokBuym 3. Tema: @otodochopuiiupoBanne u xemocunres. Meroauueckue moaxo/abl
K HCCJIeI0BAHMIO KaTa001M3Ma NPOKAPHOT.

Bonpocs! 1 MMCbMEHHOTO OTBETA.

dotocuHTeTHYECKOE  (hochOopHITpOBaHHE. OOpatHbIif  TIEepEeHOC  JJIEKTPOHOB B
JNeKTpoHTpaHcnopTHOW wenu. IlypnypHble MeMOpaHbl (OTOCHHTE3UPYIOUIMX apXeul Kak
npuMep (GOTO3aBHCUMOr0 MPOTOHHOTO Hacoca.llypnypHble cepHble W HECEpHbIe, 3elieHbIe
dorocunTe3upytone OakTepuu. AHOKCUTEHHbINH (oTocuHTe3. Pa3zHooOpazue HCTOYHHMKOB
AJIEKTPOHOB JIJIsl HEIMKIMYECKOTO TPAHCIIOPTAa AJIEKTPOHOB MPH OaKTepHaIbHOM (DOTOCHHTE3E.
OKCUTCHHBIN OakTepuaTbHBIN (dhoTocuHTE3. [{nanoGakTepumu.
[Tpoxnopodutsl. Xemonutoasrorpodus.MccnenoBanue KaTaboJIn4ecKoi AKTUBHOCTH
MUKpPOOPTraHU3MOB 4Yepe3 BbIABICHHE OCOOCHHOCTEH (eHoruna. HakonmutenbHble cpeapbl,
MYJIbTHCYOCTpaTHOE TECTUPOBAHHE.

Kpurepuu oieHKH KOJIIOKBHYMA:

- OLEHKa «OTJIMYHO» BBICTABIIACTCS, €CIIM CTYJCHT JIEMOHCTPUPYET BCECTOPOHHEE,
CHCTEeMaTHUYeCKOe U TITy0OKOe 3HaHWE MaTepuasia, yMEHHE CBOOOHO BBIMOIHATH MPAKTUYECKUE
3ajaHisl yMEEeT CBOOOTHO JIOTHYECKH, apryMEHTHPOBAHO, YE€TKO M CXKATO M3JaraTh OTBETHl Ha
BOIIPOCHI C MCITOJIb30BAHNEM HAYYHOH TEPMUHOJIOTHH;

- OIICHKAa «XOpOILIO)» BBICTABIACTCS, €CIH CTYIEHT MPOJEMOHCTPHPOBAT XOPOIIUE
CHCTEeMaTHUYeCKHE 3HaHHWs MaTepHuajia, OTBETHl COICPKAaT HEKOTOPYI HETOYHOCTh WIIM He
OTJIMYAIOTCS TOJIHOTOM U3JI0KCHHUS;

- OIICHKA «Y/IOBJICTBOPUTEIHHO» BBICTABIISICTCS, €CIIU CTYIEHT JAeT HEIOJHBIC OTBETHI
Ha BOIPOCHI, TOMTYCKAeT HETOYHOCTH B (POPMYIIMPOBKAX;

- OLIEHKa «HEYJOBJIETBOPUTEIBHO» BBICTABIIACTCS, €CIU CTYAEHT HE MOArOTOBUIICS, HE
OTBETHJI Ha BOTIPOCHI WJIM OTBETHJI HETPABWIIbHO; TTOKa3all ciiadble 3HAHUS U JOMYCTHII TPyObIe
OLIMOKH.

OneHoUHBIE CpencTBA Ui HMHBAJIMIOB W JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbsI BEHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH
3/10pOBbsI IIPEJIOCTABIISIETCS TOMOJIHUTENIbHOE BpeMs 1J1sl IOJATOTOBKU OTBETA,

— TIpH TPOBENICHUH TPOLIECAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHSI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JAJIs1 00YHAIOIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS PE3YJIbTaTOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMHM 3JI0POBbsSI 110 JTUCHUIUIMHE (MOJYJIO) TPEeNyCMaTpUBAET IpEJI0CTaBICHHUE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUnist 1 ¢ HapyIIEHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



JIJIst U1 ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMCHTA,

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUSA MPOMEKYTOUYHOM aTTeCTAllUuM.

Bonpocekl 1Jisi MOATOTOBKH K 3a4eTy
1. TlonsTue kaTabonm3Ma U €ro posib B MeTaboIM3Me OAKTepUH.
2. Tuaponus CIOXKHBIX CyOCTpaTOB KakK HadvalbHBIA JTam KaTabosim3ma. [ MapoIUTHYecKhe
(epMeHThI OaKTepHii Kak OCHOBA KaTabOJIMYECKOTr0 MMOTCHIMAIa IPOKAPHOT.
3. Cybctpatsl, MeTabOIU3UpyeMble MUKpOOpraHu3Mamu. Katabonnveckuii moTeHmuan

POKAapUOT (IPUMEPHI, B3aUMOCBS3b CO CBOMCTBAMU OaKTepuil).

4. DHepreTuueckuil MeTadboIU3M MPOKapUOT. OCHOBHBIE MOHATHS U IIYTH.

5. CmocoObl HakOIIEHWsT ¥  COXpaHEHHs JHEPrMU HA  MOJICKYJISPHOM  YpOBHE:
MaKpO3PrUYECKUE COCTUHEHNUS.

6. Teopus Mutuenna: GopMUpOBaHUE MPOTOHHBIX TPAIMEHTOB Ha OMOJIOTHUECKUX MeMOpaHax
KaK croco0 TpaHC(OpMAaLIUU SHEPTUH.

7. ®ochopunmupoBanue AJIP kak KIIOYEBOW MOMEHT SHEPreTHYecKoro Merabonusma. Buabl
dbochoprupoBaHus.

8. Tomsarue cyObcTpaTHOTrO pocdopmnmpoBanus. CucreMa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
npeoOpa3oBaHuil BHYTPH MOJIEKYJIbI cyOCTpaTa.

9. OOmas aMHAMUKAa CTAaHIAPTHOW SHEPrUM peakuuil o0pa3oBaHUS HWHTEPMEIUATOB Ha
npumepe raukonusa. Ponp 1,3-mudochormunepata u dochoeHonnupyBata B 0O0pa3oBaHUU
ATO.

10. Pa3zHooOpa3ue HayajbHBIX IMyTeW paclueruieHus yriaeBooB. ['nukonus. Beixos sHepruu B
¢dopme ATD.

11. TTento3odocdarHblii myTh paciiernieHus yrieroaos. Ponb. Beixos snepruu.

12. Ilyte DHTHEpa-/lynopoBa Kak crienu(pUIecKuii Ha4albHBINA ITyTh PA3JIOKEHUS YTIIEBOJIOB Y
npokapuoT. Ocobennoctu. Poib B MeTabonusme. XapakTepHble BO30YAUTEIH.

13. TlonsTue o OpoxeHusx. Buapl OpoxeHni, XapakTepHbIe BO30YAUTEIH.

14. T'omoepMeHTaTHBHOE MOJIOYHOKHCIIOE OpoxkeHrne. XUMU3M, BO3OYIUTEIH.

15. T'erepodepmMeHTaTUBHOE MOJIOUHOKUCIIOE OpOoskeHHEe. XUMU3M, BO30YIUTENH.

16. IlponnoHOBOKUCIIOE OpOXXKEHHWE — XHUMH3M, pPOJIb (OPMUPOBAHUS TPEXYTIEPOIHOIO
aKIenTopa, BO30yIUTeNH, NCIIOIh30BaHNUE.

17. MacnsHokuciaoe OpoXeHHe— XHMMH3M, 3HaueHHe OOpa30BaHUS UETHIPEXYIIIEPOJAHOTO
aKIenTopa, BO30yIUTENH, UX 3HAYCHHUE.

18. AneroOyrunoBoeOpoxkeHHEe— XHMMHU3M, pOJb OOpa3oBaHUS HECKOJBKMX  KOHEUHBIX
MPOIYKTOB, BO3OYIUTEINH, MPAKTHYECKOE UCTIOIb30BaHHE.

19. JIBydaznocts OpoxkeHuid. bruonornueckuii cMbici pa3HOOOpa3Hst KOHEUHBIX MTPOJYKTOB.

20. CrmproBoe OposkeHue. Xumu3Mm. Bo3oyaurenn.

21. DnexTpoHTpaHcopTHOe (ocdopunupoBanue. I[IpUHIMNBI OCYIIECTBIEHUS, CBA3b C
XE€MOOCMOTHYECKOH Teopuert Muruerna.

22. OxucnurenbHoe (ochopunupoBanue u poropochopunuposanue. Poirs GpopmupoBanus
MeMOpaHHOTO TpaJreHTA.

23. llenp mepeHoca 3MeKTPOHOB y OakTepumii. O0IIee CTpoeHHE, 0COOCHHOCTH.

24. CpaBHHTeNbHAs dJHepreTHueckas dS(P(EKTUBHOCTh CYOCTPAaTHOTO H  OKHCIHTEIHHOTO
dochopunupoBanuii.

25. MemOpaHbl OakTepuid: CTPYKTYpHasi, MOJEKYJsIpHAs OpTaHU3allMsl, XHMUYECKHI COCTaB,
byHkuuy, Gusnonornyeckrue 0coOEHHOCTH.

26. llemb mepeHoca 3JeKTPOHOB. Pa3HOOOPa3neKOHEUHBIX aKIIEIITOPOB Y OAKTEpHUi.



27. OxucnurenbHoe GhochoprIMpoBaHNE.

28. AmnaspoOHoe apixaHue npokapuoT. Hutpar- u cynbdarpenykuus. Mcnoiab3oBaHHE HHBIX
aKLENTOPOB 3JIEKTPOHOB IPU aHAIPOOHOM JIbIXAHUU.

29. ®otocunTeTHdeckoe Gpochopuiupoanue. Poirb 00paTHOTO IepeHoca AIEKTPOHOB.

30. IlypmypHbie MeMOpaHbl (HOTOCHHTE3UPYIOIINX apXeil.

31. OkcureHHblii W aHOKcUTreHHBIH ¢orocunte3. Ilpencrasurenu. IlypmypHbie cepHble U
HEcepHble, 3eJIeHbIe (POTOCHHTE3UPYIOLIUE OaKTepUH.

32. Pa3nooOpa3ue NCTOUHMKOB AJIEKTPOHOB ISl HEUKIMYECKOTO TPAHCIIOPTA AJIEKTPOHOB IPH
OakTepuaabHOM (OTOCHHTE3E.

33. Hcnonp3oBaHMe NPOKAPUOTAMU HEOPraHWYECKUX BEUIECTB B KaueCTBE HCTOYHHUKOB
JJIEKTPOHOB M 3HEpruu. Poiab Me30cOM B IPOCTPAHCTBEHHOM pAacIOJIOKEHUH (PEPpMEHTHOrOo
amrmapara XeMOJUTOABTOTPO(OB.

34. Mcnonb30BaHUE 3JIEKTUBHBIX M O0OTaTUTENbHBIX CPEJ AJS BBISABICHHS TpyNI OaKTepHid,
Pa3INYAIONIIUXCsl TUIIOM MeTaboInu3Ma.

35. HccnenoBanue kaTaboaMueCcKoi akTUBHOCTH MUKPOOPTaHU3MOB Yepe3 BbISBICHUE

ocobenHocTei heHorumna.

36. Onenka KaTabOIUIECKOTO MOTEHIMAIA ITAMMa MOJIEKYISIPHO-TeHETUIECKUMHU METO/IaMU:
BBISIBJICHHUEC I'CHOB 6HOI[CFpaI[aHI/II/I Pasiin4HbIMU METOJaMHU.

37. MynpTicyOCTpaTHOE TECTUPOBAHHME KaK JKCIIPECC-OICHKA KaTabOIMYecKOW aKTHBHOCTH
U30JIATA.

Kputepuu onieHku 3ayera:

- OLIEHKA «3a4TEHO0)» BBICTABIISETCS CTYIEHTY, €CJIM CTYACHT IOKa3al IPU OTBETE JIOCTATOYHOE
3HaHWEe MaTepuana, I[OHMMAaHUE CYHIIHOCTH pacCMaTpPUBAEMBIX IOHATUH, SBJICHUH U
3aKOHOMEPHOCTEH.

- OLICHKA «HE 3aUTEHO» BBICTABJISETCS CTYIEHTY, €CIIM CTYJIEHT HE MOArOTOBWICS U HE OTBETUII
Ha BOINPOCHI MM OTBETHJI HENPAaBWIIbHO; IOKa3aj cilabble 3HAHWS Marepuaiga M JIOIYCTHUI
rpyObIe (hakTHUYeCKHEe OIHOKH

OneHouHble cpencTBa Ui HMHBAJIMAOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHHYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS MIPEIOCTABIIAETCS JOMOJIHUTENBHOE BpeMs s TOATOTOBKM OTBETA Ha 3a4eTe;

— IIpU MPOBEJICHUH NPOLEIYPHl OLIEHUBAHUS PE3yJIbTaTOB 00yUeHHs] HHBAINIOB U JIULL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— Ip1 HEOOXOAUMOCTH JJIsl 00Y4aIOIIUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbsI
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOyUYeHHsI 10 JAUCHUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO JTAIOB.

ITponienypa orneHMBaHUs Pe3yIbTaTOB OO0y4YeHMs WHBAJIUAOB U JIUI] C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCHMIUIMHE (MOAYNIO) MNpEeAycMaTpHUBaeT IpeaoCTaBICHUE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 370pOBbS U BOCIPHUATHUSA
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTta:

— B TIe4aTHOM opme,



— B (hopMe 3JIEKTPOHHOTO JIOKYMCHTA,
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJbHOH Y4eOHOHM JIMTEPATYPbl, HEOOXOAUMOM
JJI51 OCBOCHHS TUCHUIINHBI (MOLYJIsI).
5.1 OcHoBHasi IUTEpPaTypa:
1. Herpycos, A. 1. Mukpob6uonorus: Teopus u npakTuka B 2 4. Yacts 1 : yueOHUK 17151

OakanaBpuata u maructparypsl / A. . Herpycos, 1. b. KotoBa. — M. : U3narensctBo FOpaii,
2017. — 333 c. — (Cepus : bakanaBp u maructp. Akagemudeckuit kypc). — ISBN 978-5-534-
03805-7.https://biblio-online.ru/book/B78 A1E41-7F18-4559-A20E-F3AFF52C9DAF

2. Herpycos, A. . MukpoOuosorusi: Teopust 1 mpakTuka B 2 4. YacTs 2 : y4eOHHK IS
OakamaBpuata u Mmaructpatypsl / A. Y. Herpycos, 1. b. KotoBa. — M. : U3nparenscTBo KOpaiiT,
2017. — 312 c. — (Cepus : bakanaBp u maructp. Akagemudeckuit kypc). — ISBN 978-5-534-
03806-4.https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. UBmmna, Mpuna Bopucona. bompmoi npaktukym "Mwukpobuonorna" [Tekcr] : ydeGHOE
nocoowue st crynenToB By30B / . b. Bmmna. - Cankr-IletepOypr : [Ipocnekt Hayku, 2014. -
108 c. : ui. - bubnmorp. B kKoHIIe 3aaa4. - bubnuorp.: ¢. 92-94. - ISBN 9785903090976 : 521.50.

Jljig OCBOEHMS AMCUMILIMHBI MHBAJIMJAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl MMEIOTCSl M3JAaHUS B JJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opaii».

5.2 JlonoiHUTe/IbHAS JINTEPaTypa:

1. Emues B.T. Mukpo6uonorus / B.T. Emues, E.H. Mumyctus. - 6-e u3z., ucnp. - M.: Ipoda,
2006. - 445 c.: un. - (Beiciiee odpazoBanue). c. 427-428. - ISBN 5358004432. (49 3k3).

2. 3ro3uHa, O.B. O6mas mukpoOuosorust : saboparopuslii npaktukym / O.B. 3io3unHa ;
MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit denepannu, @enepalibHOE TOCYIapCTBEHHOE
Oro/keTHOE 00pa30BaTEIbHOE YUPEXKJEHUE BBICIIErO MPOo(eccHOHAIBHOIO 00pa3oBaHuUs
«TaMOOBCKUI TOCYJapCTBEHHbI TEXHUYECKHIl yHUBepcuTeT». - Tamb6oB : WM3marenabcTBO
®I'bOY BIIO «TI'TVY», 2015. - 82 c. : mi. - bubn. B xkH. - ISBN 978-5-8265-1431-3 ; To xe
[Dn. pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=445121(29.03.2017)

3. I'opnenko, B.A. Hayunsle ocHOBBI OMOTexHOJOTHH : yueOHoe mocobue / B.A. I'opnenko,
HM. Kyry3zoBa, CK. Ilarynuna ; MuHuctepctBo oOpa3oBaHus M Hayku Poccuiickoit
Oenepannn, PenepaibHOE TOCYAAPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUpeXkKIeHUE
BbICILIErO Mpo¢ecCHOHaIbHOr0 00pazoBanHus «MOCKOBCKUH MeNaroru4eckuii rocy1apcTBeHHbIN
yHuBepcuret». - M. : Ilpomeret, 2013. - Y. 1. Hanorexnonorun B Ouonoruu. - 262 c. : ui.,
Ttabnm., cxem. - ISBN 978-5-7042-2445-7 ; To xe [Dnextponsslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240486 (29.03.2017).

5.3. llepuoauyeckue u3IaHus:

Mecto
[Tepuoanuno
Ne 3a KaKue rojpl XpaHeH
Ha3zBanue n3nanus CTBbBBIXOJIA
n/n XpaHUTCSA us
(B rom)



https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2
http://biblioclub.ru/index.php?page=book&id=445121
http://biblioclub.ru/index.php?page=book&id=240486

1 Muxkpobuosorus 6 1944-2017 93
1956-1983,
2 Bectauk MI'Y. Cepusi: buosnorus 4 1987-2017 g3
4 | Knuaudeckas u mabopaTtopHasi JUarHOCTHUKA 12 2001-2016 u3
5 Muxkosiorusi 1 GUTONATOIOTHUS 6 2001-2016 93
6 MuUKpoOHOIOTHYECKUH JKypHAIT 6 1987-2017 93
7 MoutexyssapHast OMOJIOTHs 6 1978-2017 3
8 buorexnonorus 6 1996-2017 3
9 W3Bectus PAH Cepusi: buonornueckas 6 1936, 1944-2013 4/3
10 | [puxiagHas OMOXUMUS 1 MUKPOOHOJIOTHS 6 1968-2017 93
buonorus. PegeparuBHelii )KypHail.
11 B%I?IHTH P 1970-2013 3an PXK

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«/HTepHEeT», HEOOXOAMMBIX JISI 0CBOEHHSI AUCUUIJIMHBI (MOIYJIs1).
1. www.kubsu.ru - opurmansabiii caiiT KybaHCKOTro rocy1apcTBEHHOTO YHUBEPCHUTETA,

2. http://www.biorosinfo.ru/ - odwunuansueii caiit obiiecTBa OuoTEeXHOIOroB Poccum

nMenu 10.A. OBYMHHUKOBA

3. http://www.cbio.ru/ - uarepuer-xypHan "Kommepueckas 6uorexHosorus';

4. http://www.genetika.ru/journal/ - odpuimanbublii caidT )xypHana "buorexuosorus";

5. http://www.ibp-ran.ru/main.php - oduuuaneHBIi caiT WHCTUTYTa OHOJOTUYECKOTO
puOOPOCTPOEHHUSI C ONBITHBIM ITpou3BoacTBoM PAH;

6. http://www.genetika.ru/ - odunmansueii caiit OI'YII T[ocynapcTBeHHBI Hay4dHO-
UCCJICIOBATEIbCKOIO HMHCTHTYTa TEHETUKHM M CEJICKIMHU MPOMBIIUICHHBIX MHUKPOOPTraHM3MOB
(Mockga)

7. DnexrtponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DnekTponHas 6ubIMoTEeYHAs cucTeMa u3atenbcTBa "Jlans" http://e.lanbook.com
7. MeTtoanyecKkue yKazaHusl VISl 00y4alOIIMXCS 110 OCBOCHUIO TUCHMILIMHBI (MOAYJIs1).

Jleknus:

Pabota Ha ekuuu sSBIsSETCS OY€Hb BAXKHBIM BUIOM CTYIEHUECKOH AEATENBHOCTH YIS
U3yUYeHHsI TUCIUIUTMHEL, T.K. Ha JIEKIIUU MIPOUCXOUT HE TOIBKO COOOIIEHIE HOBBIX 3HAHUI, HO U
cucreMaTu3anus U o0oO0IeHNe HAaKOIUIEHHBIX 3HaHUH, opMUpOBaHHE HA UX OCHOBE MAECHHBIX
B3IJIAJIOB, YOKACHUH, MHPOBO33PEHUS, DPAa3BUTHE IIO3HABATEIBHBIX M MPOQECCHOHATHHBIX
uHTEepecoB. JIGKTOp OpUEHTHpYET CTYJEHTOB B yueOHOM Marepuane. KpaTkue 3amucu Jiekuui
(KOHCTIEKTHPOBAHKE) IOMOTa€T YCBOUTh MaTepual.

Hanucanue koHCIeKTa JEKIHMH: KpaTKO, CXeMaTUYHO, MOCJIE0BAaTENbHO (PUKCUPOBAThH
OCHOBHBIE TIOJOXKEHHUS, BBIBOABI, (OPMYIMPOBKH, OOOOIICHHS; MOMEYATh BAXKHBIC MBICIIH,
BBIJICTISTH KIIFOUEBBIE CIIOBA, TEPMUHBI. KOHCIIEKT JTydIiie moipa3ieNaTh Ha MyHKTHI, maparpadei,
coOmoasi KpacHylo CcTpoky. [IpuHIMNHMampHBIE MecTa, omnpeieneHus, (HOpMyIbl CIeIyeT
COIIPOBOXKIATh 3aMEUAHUSIMH: «BAXKHO», «OCO0O0 BAKHO», «XOPOILIO 3alIOMHUTH» M T.II. WU
noJYepKuBaTh KpacHou pyukoi. llemecooOpasHo pa3paboTaTh COOCTBEHHYIO CHMBOJIHKY,
COKpAILIEHUS CJIOB, YTO IO3BOJHUT CKOHILIEHTPUPOBaTh BHUMaHHME Ha BAXXHBIX CBEIEHUSIX.
[IpocmymBaH#e 1 3aMUCh JIGKIIUU MOXXHO TIPOM3BOIUTH TPU TIOMOIIN COBPEMEHHBIX YCTPOUCTB
(tuktodoH, HOYTOYK, HETOYK W T.M.). PaboTas Haj KOHCIIEKTOM JIEKLUH, BCErja ClemayeT
UCTIONIF30BaTh HE TOJBKO YyYeOHWK, HO H Ty JIUTEpaTypy, KOTOPYIO IOMOJHHUTEIHHO
PEKOMEH/IOBAJI  JIGKTOp, B TOM UHCIIE€ TEPHOAMYECKHE U3JJaHHUsS COOTBETCTBYIOILICH
HampaBieHHOCcTH. [lo pesympTatraMm pabOTHI C KOHCIIEKTOM JIEKIIMU CIeAyeT 0003HAYUTh
BOIIPOCHI, TEPMUHBI, MaTepuall, KOTOPBIH BHI3BIBAET TPYIHOCTH, TOMETHThH U MOMBITATHCS HAWTH
OTBET B PEKOMEHIyeMOW JuTeparype. Eciu camMocCTOsATeNbHO HE yaaeTcss pa3o0paThCs B
MmartepHale, Heo0XoIuMo c(hOpMYIMPOBATH BOIPOC U 33/1aTh MPENOIaBATEI0 HA KOHCYJIbTAllUH,
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Ha J1a00paTOPHOM 3aHSATUH, HA OOIIEHUN B KOHTAKTHbBIE Yachl. JIGKIIMOHHBIA MaTepHan sSBIsSETCS
0a30BBIM, C KOTOPOTO HEOOXOAMMO HAuaTh OCBOCHHE COOTBETCTBYIOIIETO pa3fiesia WIH TEMBI.
[11aH MOATOTOBKH K JIEKLIUU:

. 03HAKOMHUTKCS C TEMOM JICKITNHU

. 03HAKOMHTHCS € MPEJI0KEHHBIMU BOIIPOCAMU
. U3Y4YUTh COOTBETCTBYIOIIMI MaTepHall

. 03HAKOMHTHCS C JJUTEPATYPOU MO TeMe

JlabopaTopHbie paboThI

B nporuecce noaroToBku K 1ab0opaTopHOi paboTe HEOOXOIMMO 03HAKOMUTHCS ¢ paboueit
OpOTrpaMMOM JUCUMIUIMHBL, TEMaMH M IUIaHAMU JIAOOpaTOPHBIX 3aHATHHA, YAEssl 0coboe
BHUMAaHUE LEJIAM M 3a7adaM, CTPYKTYpE M COICPKAHUI IUCLMILUIMHBI, IIPOBECTH aHAJIN3
OCHOBHOHM yueOHOI JuTepaTypbl, Ocae 4ero paborars ¢ peKOMEHIOBAHHON JIOMOIHUTEIHHON
autepatypoil. IIpu yCTHOM BBICTYIUIEHMH IO KOHTPOJIBHBIM BOIPOCAM JIAOOPATOPHOIO 3aHATHS
HY)KHO UW3Jaratb (He 4YWTaTh) MaTepuand BBICTYIUICHHS  CcBOOOaHO. HeoOxomammo
KOHIIEHTPUPOBaTh CBOE€ BHUMAaHHE HA TOM, YTO BBICTYILUICHHE OOpallleHO K ayJUTOpUH, a HE K
IPEenoIaBaTesio, T.K. 3TO 3HAYUMBIN acHEeKT MpopeCcCHOHATBHBIX KoMIeTeHIni. [1o okoHuanuu
71a00paTOPHOTO 3aHATHUS CIEAYET MOBTOPUTH BBIBOJIbI, CKOHCTPYMPOBAHHBIE B XOJI€ YCTHOI'O
orpoca, IPOCIEIUB JOIMKY UX MOCTPOEHUsS, OTMETHUB MOJIOXKEHUS, JIe)Kalue B UX OCHOBE. s
3TOr0 B TE€YEHME ONpOCa APYIHX y4alllUXCsl CIeAyeT JAenaTbh IOMETKH. boisiee Toro, B ciydae
HETOYHOCTEH W (WIM) HEMMOHMMAaHHUS KaKOro-IuOo BOIpOca MPONIACHHOTO MaTepualia CieayeT
00paTUThCsS K IMPEernojaBaTelto JUlsl MOJTY4YeHUsT HEeOOXOAMMOM KOHCYJIbTAllUU U Pa3bsICHEHUS
BO3HHKIIEH cuTyanuu. Cxema IMoAroTOBKH K TJaOOpaTOpHBIM paboTam:

® 03HAKOMHUTBCS C TEMOMH, LIEIBIO U 3a7jauaMu paboThI;
paccMOTpETh NMPEATI0KEHHBIE BOIIPOCHI;
U3Y4HTH JIEKLIMOHHBIN MaTepuall, OCHOBHYIO U JOIOJIHUTEIBHYIO JIUTEPATYPY;
03HAKOMMTBCSI C IPAKTUYECKUMH 3alaHUSIMU U XOJIOM MX BBINIOJIHECHHUS,
O3HAKOMUTbBCS ¢ 000PYZAOBaHUEM 3AHATUS;
BBINOJIHUTH 3a/1aHUS B COOTBETCTBUU C XOJIOM PabOThI;
MUCHbMEHHO 0(OPMUTH BBIIIOJIHEHHYIO paboTYy;

® IIOABECTH UTOT U CIENATh CTPYKTYPUPOBAHHBIE BBIBOJBI.

CamocrosiTesibHas padora:

CaMmocrosiTenbHasi paboTa CTYAEHTOB JMCHMIUIMHE OCYILIECTBISIETCS C  LENbIO
yIIIyONeHUsl, pacUIMpeHHs, CUCTEMAaTH3alMM M 3aKpeIUIeHUS MOJIYYEHHBIX TEOPETHUYECKUX
3HaHWUM, (HOPMUPOBAHMSI YMEHHUI HCIONB30BaTh JOKYMEHTALUIO U CHEIHUAIbHYIO JINTEPATYpY,
pasBUTHs TO3HABAaTEIbHBIX CIOCOOHOCTEH M  aKTMBHOCTH, a Takke (HOPMUPOBAHUSA
CaMOCTOSITEJIbHOTO MBILUIEHUS, CIIOCOOHOCTEN K caMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U
camMopealln3alliM,  pa3BUTHA  HCCIENOBaTeNbcKMX — ymeHuil.  Ilepen  BbInosHEHUEM
CaMOCTOSITENIbHOM pPabOTHl HEOOXOJMMO YETKO IOHUMAaTh LENM M 3ajaud paboOThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOUHBIH 00BEM, OCHOBHBIE TpeOOBaHMsS K pe3yiabTaraM padoTHl,
KpUTEpUN OIIEHKU. BO BpeMsl BBINIOJIHEHUS CaMOCTOSTENbHON pabOThl MpernoaaBaTesib MOKET
POBOJUTH KOHCYJIbTalMU. KOHTPOIIb pe3ynbTaTOB CaMOCTOATENbHOM pabOThI CTY/IEHTOB MOKET
OCYIIECTBIISITHCS B MMCbMEHHOM, YCTHOW WJIM CMEIIaHHOW (opMe, ¢ MPEeACTaBIEHUEM MTPOIyKTa
TBOPYECKOH AEATENbHOCTH CTyJeHTa. B kauecTBe (hopM U METO0B KOHTPOJISI CAMOCTOSATEIBbHOM
paboThI CTYIGHTOB MOT'YT OBITh MCIOJIb30BAHBI JIAOOPATOPHBIE 3aHATHUS, KOJJIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYEThI, KOHTPOJIbHbIE paboThl M Jp. KpuTepusiMu OLEHKH pe3ylbTaToB
CaMOCTOSITENIbHOW PabOThl CTyJEHTa SBISIOTCS: YPOBEHb OCBOEHHS CTYJEHTOM Y4eOHOro
MaTepuaia; yMEHMsl CTyJIeHTa HCIOJIb30BaTh TEOPETUUYECKHE 3HAaHHS TPU BBITOJIHEHUU
UHIMBUYAIbHBIX 3a7aHui; COPMHPOBAHHOCTH OOIIEY4YEOHBIX yMEHHUI; 0OOCHOBAHHOCTH U
YETKOCTh M3JI0KEHHUS OTBETa; 0pOopMIIEHHE MaTepuasia B COOTBETCTBUU ¢ TpeboBaHusMu. [Tnan
MOJTOTOBKH:

® U3y4YUTh COOTBETCTBYIOUIN JIEKIIMOHHBIA MaTepUal
® U3Y4YUTh OCHOBHYIO JIUTEpPATypy MO TEMeE



® U3YyYUThH JIONOJHUTEIBHYIO JUTEPATYPY MO TEME

e o0o(GopMHUTH BBITIOJIHEHHYIO pabOTy NHUCBMEHHO WJIM B BHUJE TNPE3CHTAIMHd B

3aBHCHUMOCTH OT 3aJaHHUS

e cJenaTh CTPYKTYPUPOBAHHBIE BBIBOBI.

IHoaroroBka k 3a4ery:

3adyeT — 3TO NPOBEPOYHOE HCIBITAHUE M0 YYECOHOMY MPEIMETY, CBOEOOpa3HBIN
WUTOTOBBIN PYOEK M3yUCHHUS TUCIUTLINHBI, TO3BOJISIOMIUMA Jy4Ille ONMPEACIUTh YPOBEHb 3HAHUH,
MOJyYeHHBI OOydJaromumucs. Jlns ycremrHod caayu 3adera CTYASHTHI JOJKHBI MOMHHTH
cleayrouiee:

— K OCHOBHBIM TOHSTHSM U KAaTETOPUSIM HY)KHO 3HATh OMNpPENENCHHUs, KOTOpPhIE HEOOXOAMMO
MMOHUMATh U YMETh MOSICHAThH, — IPH MOJTOTOBKE K 3a4eTy TPeOyeTcs MOMHMO JIEKIIMOHHOTO
MaTepuana, NPOYHMTATh €IIe HECKOIbKO YYeOHMKOB TIO AWCIMIUIMHE, JOMOJHUTEIHHBIC
WCTOYHMKH, MPEIJIOKEHHBIC U1 M3YYCHHS B CIHCKE JIMTEPATyphbl; — JaOOpATOPHBIC 3aHATHS
CIIOCOOCTBYIOT TIOJYYEHHUIO 0oJiee BBICOKOTO YPOBHSI 3HAaHHWM W, KaK CIEACTBHE, TOTyYeHUE
3a4era;

— TOTOBUTHCA K 3a4€Ty HY)KHO HAa4MHATh C MEPBOM JICKIIMM, a HE BBHIOMPATh TaK Ha3bIBAEMBIi
«ILITYPMOBOU METO», TP KOTOPOM MaTepHall 3aKpPEIIEeTCs B IaMITH 332 HECKOJIBKO MOCIEIHUX
4acoB M JIHEW mepea 3a4yeToOM. [Ipy oueHMBaHMM 3HAHUN CTYAEHTOB MPENOJABATENb
PYKOBOJICTBYETCSI, IPEXKIE BCETO, CIEAYIOIUMU KPUTEPUSIMHU:

— TIPaBWJIBHOCTh OTBETOB HAa BOMPOCHI; — MOJIHOTA M JAKOHUYHOCTH OTBETA; — CIOCOOHOCTH
MPaBUILHO KBATM(PHUIUPOBATh (aKThl W OOCTOATENbCTBA, AHAIM3UPOBATH CTATHCTHYECCKUE
JAaHHBIE; — OPUEHTUPOBAHUE B JIMTEPAType; — 3HAHME OCHOBHBIX MpoOJieM Y4eOHOM
JTUCIUIUIMHBI, — IMOHMMAaHME 3HAUYMMOCTH Y4eOHOW NHCHUIUIMHBI B CHUCTEME; — JIOTUKAa U
apryMEHTHPOBAHHOCTh H3JIOKEHUS; — KyJIbTypa OTBeTa. Takum oOpa3oMm, Mpu MNPOBEICHUU
3ayeTa MpenoJaBaTeNb yAeNIseT BHUMAHUE HE TOJIBKO COJEP)KaHUIO OTBETa, HO M (opMe ero
H3JI0KCHHUSL.

[Ipy moAroTroBke K 3a4eTy HEOOXOIUMO OPUEHTHPOBATHCS HA KOHCIEKTHI JIEKIIH,
pabodyro mporpamMmy JHCIHUILTAHBI, HOPMATUBHYIO, YICOHYIO U PEKOMEHIYEMYIO JIUTEPaTypy.
OCHOBHOE B MOJIFOTOBKE K C/lay€ 3a4yeTa - 3TO MOBTOPEHHUE BCEr0 Marepualia TUCIUILIUHBI, 110
KOTOPOMY HEOOXOJIMMO cliaBaTh 3adeT. [Ipu moaroroBke K craye Bech 00bEM pabOThI HYKHO
pacupenensiTb paBHOMEPHO MO JHSM, OTBEJACHHBIM JIJISl MOATOTOBKH, KOHTPOJIMPOBATH KaXAbIN
JIeHb BBITIOJHEHUE HaMEUeHHON paboThl. B meproa moAroToBKM CTYIEHT BHOBb OOparaercs K
yKe u3ydyeHHoMy (TpoiiieHHOMY) ydeOHOMy martepuany. IloaroroBka BKiIrO4YaeT B ceOsl ABa
JTama: caMOCTOATENbHAsE paboTa B TEUEHUE CEMECTPa; HETMOCPEJACTBEHHAs IMOATOTOBKA B JIHU,
MpEAIIECTBYIOIINE 3a4€Ty MO TeMaM Kypca. 3adeT MPOBOAMUTCS MO BOIPOCAM, OXBAThIBAIOLIUM
BECh NPOWJCHHBIA MaTepuag JUCHMUIUIMHBI, BKJIIOYas BONPOCHI, OTBEICHHBIE A
CaMOCTOSITENILHOTO W3y4eHus. J[is ycmemHoW coayM ykasaHHbIE B paboueill mporpamMme
dbopMHupyeMble KOMIIETCHIIMM B pe3yJbTaTe€ OCBOCHUS AUCIUIUIMHBI JIOJDKHBI  OBITh
MIPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4ETY HEOOXOAMMO HAUUHATH C TIEPBOIl JIEKIIUU.

HoaroroBka MyJabTUMEAUHHBIX NMPe3eHTALMMA:

® 3HAKOMHTHCS C TEMOM, IIEIBI0 U 3aJadaMH

® COCTaBHTb IUJIaH MPE3EHTALUH COTJACHO OCBOEHHOMY TEOPETUYECKOMY MaTepuany
MPOU3BECTH MOUCK B JICKIIMOHHOM MaTepualie, OCHOBHOUN U JOMOJHUTEIBHOMN JIUTEPATYpE
(haKTHUUYECKOT0 MaTepHuala 1o TeMe
MIPOU3BECTH MOUCK WITIOCTPATUBHOIO MaTepHaia B CETH "UHTEpPHET"
COCTAaBUTh MPE3EHTALIUIO MPU MOMOIIH crienraniu3upoBanHoro 110
COCTaBUTH JOKJIA/I [0 WILTIOCTPATUBHOMY MaTepHUally Ipe3eHTaluu
OTPENETUPOBATH MPE3CHTALIMIO MEPE]T Cllaveu

B ocBoeHun AMCHMIUIMHBI MHBATUIAMHU M JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OONBINIOE 3HAYCHHE WMEET WHAMBHAyallbHas ydeOHas pabora (KOHCYNbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.



WnauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3ALUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXIy TmpernojaBaTeieM U OO0y4arolMMCS HWHBAIWIOM WJIM JUIOM C OrpPaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBbSI.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJIEHUU
00pa3oBaTeIbLHOIO NMpolecca Mo JMCHUILINHE (MOYI10).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

— KoHcynbTHpOBaHUE IOCPEICTBOM 3JIEKTPOHHOM MOYTHI.

— Hcnonp30BaHue CTY/I€HTaMU AJIEKTPOHHBIX MTPE3EHTAINI Ha Ta00PAaTOPHBIX 3aHITUIX

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 o0ecreyeHusl.

Ne Ne norosopa [Tepedenp TUIIEH3MOHHOTO IPOTPAMMHOTO 00eCTIeUEHHS
/1

Ne77-ADD/223-D3/2017 Microsoft Windows 8, 10
Cornamenne Microsoft
ESS 72569510 ot
03.11.2017

No73—-ADD/223-D3/2018 Microsoft Windows 8, 10
Cornamenne Microsoft
ESS 72569510
06.11.2018

No77-ADD/223-D3/2017 Microsoft Office Professional Plus
Cornamenne Microsoft
ESS 72569510 or
03.11.2017

No73-AD®D/223-D3/2018 Microsoft Office Professional Plus
Cormnamenne Microsoft
ESS 72569510 ot
06.11.2018

Hor. Ne344/145 ot ITO st oOHapyKEeHUS ¥ TOUCKA TEKCTOBBIX 3aMMCTBOBAHUHN B
28.06.2018 y4eOHBIX M Hay4YHbIX paboTax «AHTUILIArUAT», Ha OJIUH IO

Kontpakt Ne74-ADdD/44- beccpounas uLeH3us ClieUAIU3UPOBAHHOIO
®3/2017 ot 05.12.2017 maremarnueckoro [1O StatSoft Statistica

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynprant I[lmrocy,
— «l"apaHT».
9. MarepuanbHo-TexHH4eckass 0a3a, HeoOXoauMasi JJsl  OCYLIECTBJICHUA
0o0pa3oBaTeIbHOIO Mpolecca Mo AMCHUIINHE (MOAYJII0).

No Bi paGor MatepuanbHO-TEXHUYECKOE 0OecriedeHne JUCIUITITNHBI
(MOmys1) M OCHAIIEHHOCTH

1. Jleknmonnseie 3ansatus | Aynuropun 412, 419, ocHanieHHbIE NPE3EHTALMOHHON
TEXHUKON (mpoexrop, JKpaH, KOMIIBIOTEP/HOYTOYK,
aylMoCUCTeMa) U  COOTBETCTBYIOIIMM  MPOTPAMMHBIM

obecneuenuem (110).
2. JlaGopatopHbie Aynutopuss 412 OCHAIIICHHAs] ~ MHKPOOUOIOTHYECKUM
3aHATUA 000pyI0BaHHuEM (GakTepuosorus), IPE3EHTALMOHHOU
TEXHUKOU (mpoektop, JKpaH, KOMITBIOTEP/HOYTOYK,




ayIMOCUCTEMa) M COOTBETCTBYIOIIMM  NPOTPAMMHBIM
obecneuenuem  (I10), HeoOXomUMBIM  JTa0OPATOPHBIM

000pyIOBaHUEM.
['pynmoBsie Aynutopus 410, (kabuHeT)
(MHIUBHIYaTBHBIC)
KOHCYJbTAIIHU
Texymuii  KoHTpoOusb, | Aynutopus 412, 419.
MIPOMEKYTOUHAs
aTTeCcTalus
CamocrodTenpHas Kabuner mns camocrosTenbHOW paboTel 437, OCHAIICHHBIN
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO INOAKIIOUECHUS K

cetn «MHTepHET» U 00€ecleYeHHbIN TOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BATENBLHYIO CPEAY YHUBEPCUTETA.

3an Oubmuoreku KyOI'Y ocHameHHBIH KOMITBIOTEPHON
TEXHUKOM C BO3MOKHOCTBIO NOAKIIIOUEHUS K ceTh «HTepHeT»
1 00eCreYeHHBIH TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIMOHHO-
00pa30BaTeILHYIO CPEly YHHBEPCUTETA




