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Pabouas mporpamma gucrmruinasl "[Ipo6aeMs! HU3KUX ypOBHEH BO3ACHCTBHS B paAroOHOIOTHH' IO HAIPABICHHIO
noarotoBk (cnenuansHoctr) 06.04.01 "buonorus” HanmpasienHocTH (podmmo) Pagnanuonnas 6uonorust ®PI'BOY cTp. 3
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1. HEJIX OCBOEHUA JUCHUILIITNHBI

Lensto qucnumuHb! «[IpobaeMbl HU3KUX ypOBHEH BO3AEHCTBHS B pa{iOOHOIOT I

SBJICTCS U3YUCHHC HeﬁCTBHﬂ Ppas3iinaHOro Buaa I/ISJIy‘IeHI/Iﬁ HU3KON MHTEHCUBHOCTH Ha YKHBBIE OpraHu3MBbl.

B IPONCCCC N3YUCHUA NUCHUILNIMHBI MaruCTphl peIIarOT CIACAYIOIIUEC 3aJa9un:

° OBJIa,HeHI/Ie TCOPECTUYCCKUMHU 3HAHUSAMUA O BIIMSAHUNA HCHUOHU3HUPYIOIUX H3Hy‘-l€HPII7I Ha XHUBbIC OpraHU3MBbI.

° OBJIa,HeHI/Ie TCOPECTUICCKUMHU 3HAHUSAMUA O ,Z[CP'ICTBI/IPI HU3KOMHTCHCHUBHBIX HOHU3HUPYIOIUX I/IBHy‘IeHI/Iﬁ Ha JXMBbIC OPraHU3MBbI.

* OcBoecHHE MCTOAOJIOTUYCCKHUX ITOAXO0A0B K UCCIICIOBAHUIO OHOJIOrHYECKOI0 JIeNCTBUS HCUOHU3HUPYIOIHUX U HU3KOMHTCHCUBHbBIX
HOHU3HPYIOIUX I/I3Hy‘-IeHI/II\/'I.

PeByJIBTaTBI 06y‘ICHI/I$I IO JUCHUITIJINHE HalIPAaBJICHBI HA TOCTHKCHUC NHAUKATOPOB!:

VK-1.1. Kputudeckn aHammsupyeT IpoOIeMHYI0 CHTYaIHIO ¢ EebI0 BEIPA0OTKU CTPATErHH AeHCTBHIL, apryMEeHTHPOBAHO
(bopMyIHpyeT cOOCTBEHHBIC CYKICHHS U OLICHKN.

VK-1.2. Ucnomb3yeT KpUTHIECKHIT aHAIN3, CHCTEMATH3alHUI0 H 0000IIeHIe HH(POPMAIINH JUTS peIIeHnsT POOIEMHOH CHTYaluH.

[IK-2.1. UmeeT IpPEACTaBICHUEC 00 OCHOBHBIX SKCHCPUMCHTAJIbHBIX 1 JUArHOCTUYCCKUX MCTOAaX paZII/I06I/IOHOFI/II/I u 6I/IO(I)I/IBI/IKI/I.

I1K-2.2. PaccMaTprBaeT IPHHIUIIE! YCTPOUCTBA U PabOTH COBPEMEHHBIX JIa00paTOpHil.

I1K-2.3. Beibupaer 0OBEKT HAyYHOTO UCCIEAOBAHUS U MCHONB3YET COBPEMEHHBIC ONO(H3NIECKIE, METNKO-ONOIOTIECKHE
METOJIbl UCCIIEIOBAHMS.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Ly (pazgen) OITOIT: b1.B.07

2.1 TpeGoBaHusl K IPeABAPHUTEIbHON MOAT0TOBKE 00y4Yal0ILerocs:

I[JIS[ YCiemHOro OCBOCHUA JUCIUIIINHBL HGO6XOI[I/IMI>I 0a30BbIE 3HAHUS 110 O6HIefI 6I/IOHOFI/II/I, pa,Z[I/IO6I/IOJIOFI/II/I, (1)I/I3I/IK€, XHUMUH.

PaI[I/IaHI/IOHHa}I HUMMYHOJIOT UL

BHO(bHBHKa CJIOXKHBIX CUCTEM

VYuenue o 6uochepe

COBpeMeHHaS[ 9KOJIOTHS U TTI00aIbHEBIE 9KOJIOTHUECKHE HpO6HeMI>I

2.2 IucuMnIMHbI U NPAKTHKH, 118 KOTOPBIX OCBOEHHE JAHHOM JMCUMIIIMHBI (MOAY./I1) He00X0AMMO KaK NMpeJllecTByoLee:

HOJ’Iy‘IeHHLIe IIpH U3Yy4YCHUUN ,HaHHOfI JAUCHUIUIMHBI 3HAHUA IIPUMCEHSIOTCS B Hay‘IHO-HCCHe,Z[OBaTeHLCKOﬁ MIPAKTUKE MAarucTpoB.

3. KOMIIETEHIIUM OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIUIIMHBI
(MOJY.JIsT)

YK-1: Cnioco0eH ocylecTBIAThL KPUTHYECKHI aHAIN3 IP00JIEeMHBIX CUTYAllHii HA 0CHOBE CUCTEMHOI'0 II0AX0/2,
BbIpa0aThIBaTh CTPATETHIO el CTBUI

3HaTh:

Junst noctmxenns naaukatopa YK-1.1: cymectByromme HHMOPMAIMOHHBIE PECYPCHI

YMmerh:

Jns noctmxenns naaukaTopa YK-1.1: dopmynupoBats HHGOPMAIIMOHHBIH 3aIIpOC B TOMCKOBBIX 0a3ax TaHHBIX, COCTABIIITH
OubumorpaduIecKie 3ampocs

Juns noctmxenns naaukaTopa YK-1.2: cucremMaTn3npoBath U 00001aTh HHOOPMAIHIO; 00padaThBATh TOCTATOYHBIE OOBEMBI
MH(OPMALIUH, KPUTUIHO OTHOCUTBCS K MOJTYYSHHBIM HCTOYHHKAaM HHPOPMALIUK, aHATU3UPOBATh U BBIACIATH HAHOOIee 3HAUNMEbIe
poOJIEMBI, apryMEHTUPOBATh CBOH MO3UIMHU, CTPOUTD JIOTHYECKH 0OOCHOBAHHBIE BBIBOJIBI, BECTH JIUAJIOT C OMMIOHEHTAMH B PaMKax
nebaToB

Baagern:

Juns noctmxenns naaukaTopa YK-1.1: HaBpIkamMu paboTHI B 2JIEKTPOHHBIX 0a3aX JaHHBIX
Jns moctmxenns naaukaropa YK-1.2: HaBbIKaMH ITONCKA B 0OPaOOTKY CIIeNNAaTH3UPOBAHHON JINTEPaTyPhI
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IIK-2: Cnoco6eH HCI0/1b30BATh B HAYYHOH M NPOM3BOICTBEHHO-TEXHOJI0TH4eCKOIi AesiTeIbHOCTH 3HaHUS (yHIAMEHTaIbHBIX
U NPHKJIAJHBIX PA3/1eJ0B PAIH00H0J0THYECKHX JUCHUILINH

3HaTh:

Junst noctmxenns uaaukatopa [1K-2.1: ocHOBHBIE MOJI0KEHHSI, TEPMHHBI M TIOHATHSI PaAHAIIMOHHON OHOJIOTHY.

Jns noctmxenns naaukatopa [1K-2.2: ¢usnyueckne u 103uMeTpHIECKUE XapaKTEPUCTHKU PA3TNYHBIX BUIOB HOHU3UPYIOIIUX H
HEHOHU3UPYIOMINX M3TYIeHII 1 0COOCHHOCTH HX B3aUMOJICHCTBHS C BEIIECTBOM; OCHOBHBIC COBPEMEHHBIC TIPE/ICTABICHHS 1
THITOTE3BI 0 MEXaHH3MaX OMOJIOTHIECKOT0 JEHCTBUS ATUX H3TYIeHHH; 0COOCHHOCTH METOOIOTHH OIIEHKH OMOJIOTHYECKOTO ISHCTBHS
W3ITyYSHUI HU3KOTO YPOBHS HA OHOJIOTMIECKHE CHCTEMBI.

YMmern:

Juns noctmxenns naaukatopa [1K-2.3: camocTosTenbHO OBNIaIeBaTh 3HAHUSIMH M HABBIKAMU WX TIPAMEHEHHS B TPOPECCHOHAIBHOM
JIeSITEIbHOCTH;  IEMOHCTPUPOBATH 0a30BbIE MPEICTABICHHS O OMOIOTHYECKOM JACHCTBIUH HU3KO HHTEHCUBHBIX H3Ty4YCHHH HA KUBEIC
OpTraHU3MBI, IPUMEHSATH UX Ha MPAKTHKE; KPUTHIECKU aHATH3UPOBATH MOJTYIESHHYIO0 HH)OPMAIIHIO M IPEICTABIAT PE3yIbTaThI
HICCIICIOBAaHUM.

Baagern:

Jnst moctmxenns naaukaropa [1K-2.3:  crocoOHOCTEIO K HOUCKY U peann3aniid HOBBIX, 3 (eKTUBHEIX ()OpM OpraHH3aInH CBOEH
JIEATEeNBHOCTH; CHOCOOHOCTBIO 0000IIaTh M KPUTHIECKH OL[EHHBATh PE3yIbTaThl HCCIEAO0BAHMUI, ITOTyUCHHbBIE OTEUCCTBEHHBIMH
3apyOeXHBIMI YUEHBIMH; CII0COOAMH ITAHUPOBAHUS HAYYHBIX HCCIECOBAHHI U IPON3BOACTBEHHBIX 3a/a4.

B pe3yabTaTe 0CBOCHHS JUCHHUILINHBI 00y4aIOLIUIiCH 10JKEH

3.1{3narn:

3.1.1{- (1)I/I3I/I‘IGCKI/IG 1 JO3UMCETPHUYICCKHUC XaPAKTCPUCTUKU PA3JIMIHBIX BUAOB HOHU3HPYIOMIUX U HCHOHU3UPYIOIINX
I/I3J1y‘IeHI/Iﬁ M 0COOEHHOCTH HX B3aHMOHeﬁCTBHS[ C BCIICCTBOM;

3.1.2|- ocHOBHEIC COBPEMCHHBIC IPEACTABIICHUA U THITOTE3bI O MEXaHU3MaX OHOJIOrHIECKOT0 Z[eﬁcTBPI’I OTHUX H3Hy‘leHHﬁ;

3.1.3]- ocobennoctu METOJ0JIOTHH OLICHKHA OHOJIOrHIECKOTO I[eﬁCTBPI}I I/I3HY‘-I€HI/II71 HU3KOI'O YPOBHA Ha OHOJIOrHYECKHE
CHUCTCMBI.

3.2|{YmeTn:

3.2.1|- camocTOATEIHLHO OBJIaACBATh 3HAHUSIMU U HABbIKAMH UX MIPUMCHCHUS B HpO(I)eCCHOHaHBHOP'I JACATCIIbHOCTH,

3.2.2(- ACMOHCTPUPOBATH 0a30BbIE MNpeacTaBJICHUA O OHOJIOrHIECKOM I[eﬁCTBHPI HH3KO MHTCHCHUBHBIX H3Hy‘leHHfI Ha )KMBbIC
OpraHu3Mbl, IPUMCHATH UX HA IIPAKTHUKE;

3.2.3|- KPUTUYCCKU aHAJIM3UPOBATh NOJTYYCHHYIO I/IH(I)OpMaIII/IIO U NPpEACTABIIATh PE3YJIbTAThI I/ICCHG,ZIOBaHI/Iﬁ.

3.3|Baaaers:

3.3.1|- criocoGHOCTBIO K MOMCKY H peaTn3alliy HOBEIX, (D ()EKTHBHEIX ()OPM OPTraHU3AIMU CBOSH JIEITeIbHOCTH;

3.3.2]- cnocoOHOCTHI0 0000IMIATh ¥ KPUTHYECKU OIIEHIBATh PE3yJIbTAaThl HCCIECOBAHMUH, TTIOydeHHBIE OTEUYECTBEHHBIMH H
3apyOeKHBIMU YUCHBIMU;

3.3.3]- cmocobamu IUTIaHUPOBAHU HAyYHbBIX I/ICCHCHOBaHI/Iﬁ 1 IIPOU3BOACTBCHHBIX 3a1a4.

4. OFbEM JUCLUILIUHBI (MOYJIST)

O6was TpyaoemMKocTb 43ET

Yacos o yuebHOMY myiany : 144 Bunpl koHTpONIs B cemecTpax:
B TOM YHUCIIE :

ayJUTOpHBIE 3aHATUA : 64 9K3aMEHBI 3

caMmocTosiTeNbHAs padoTa : 49,7
4acoB Ha KOHTponp : 27
KOHTaKkTHas pabota: 67,3

HKP: 3,3
5. CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI (MOYJISI)
Kon HaumeHoBaHue pa3eioB H TeM /BH/ 3aHATHS/ Cemectp | Yacos Jlutepatypa
3aHATUSA [ Kvpe

Paznen 1. Beegenue B JucHUNINHY
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1.1 BBenenue B tucuuIuinHy. 3 2 JI1.1J12.1
0103023354
WNonnzupyromue nznyyenus (MN) - 370 moTOKM 4acTHIl ¥ KBAHTOB
3JIEKTPOMArHUTHOTO M3JIy4eHHs, IPOXOXKIEHHE KOTOPHIX Yepe3 BEeIIECTBO
MPUBOAMT K MOHU3ALNH 1 BO30YKJICHUIO €r0 aTOMOB HJIA MOJIEKYJL.
HUcrounnkom nonnsupyromiero nainydenus (MAN) MoxkeT ObITh KOCMHYIECKUIA
0OBEKT, 3eMHOI 00BEKT, COTepIKAIII PaTHOAKTUBHOE BEIIECTBO
(paIuOHYKJIUIbI) UM TEXHUUECKOE YCTPOICTBO, UCITYCKAIOLIEE WU CIIOCOOHOE
IIPU OTIPEENICHHBIX YCIOBHIX MCITyCKaTh HOHU3UPYIOIIEE H3IIyUeHHE.

Mo pu3uveckoit MpupoIe HOHU3UPYIOIINE U3ITYyISHUS ACIATCS Ha
KOPITyCKYJISIPHBIE U 3JIEKTPOMAarHUTHBIE.

[Ipu nonasanny B OpraHu3M HEKOTOPBIE PAAUOHYKIHbI BKITIOYAIOTCS B
MeTaboIYecKHe MPOLeCChl ¥ HaKaruuBaroTes B TKaHsax. [lo xapakrepy
pacrpeiesieHus B OpraHu3Me paJuOHYKIUIbl yCIOBHO AETST Ha 4 TPYIIIbL.
Henonmsupytomme u3mydeHus. Y IpTpadHoIeTOBOE, BUANMOE,
nH}ppakpacHoe U3IydeHHs. PanoBOIHEI (CBEPXUTMHHBIE, [UINHHBIE, CPETHHE,
KOPOTKHE, YIbTPAKOpOTKHE). PU3HNUECKHE XapaKTEPUCTUKU U3ITyYESHUH,
knaccudukanys. (eCTeCTBEHHbBIE, HCKYCCTBEHHBIE) AIEKTPOMArHUTHBIX
HEHOHU3UPYIOMNX M3ydeHnid. OCHOBHbIE HCTOYHHUKH McCienoBanus. /JIex/

1.2 BBenenue B tucuuIuinHy. 3 4 JI1.1J12.1
D1 02223 D4
Vcnonp30BaHre HOHU3UPYIOMUX HU3TyUYE€HUH YEIOBEKOM: B HAPOIHOM
XO34HCTBE, HayKe, MeanuiuHe. HenoHnsupytomue u3inyyeHns — Kak
sKojoruueckuit pakrop. Mcropust aucuuruimabl. OCHOBHEBIE HAIIPABIICHUS
nccienoBanuii n3mydenunit. Kilaccudukaiys HOHH3UPYIONIUX U3ITydeHHUH.

Mp/
1.3 BBenenue B tucuuIuinHy. 3 2 JIT.1J12.1
/J1ab/ 0103023354
1.4 INonsTue Manble 1036l U3Ty4eHUs» MUKPOAO3UMETPUYECKUX TO3ULUI Maoi 3 11 JI1.1J12.1
JIO3BI. 0103023354

buonoruuecknit 1 MeTUITUHCKUH (TOYHEE, SITUASMHOIOTHYECKUH ) TTOIXOIBI IO
OTIpeIeIEHUI0 MaJIbIX J103.

I'panuna maneix 103 HKAP-2006 (coobmenue u3nano B 2008 r.).
Penkononnsupytomas paguanuu B8 NCRP, MKP3 (MKP3-103), BEIR u DOE
(Munucrepctpo suepretuxu CIIA) (0,1 I'p).

[NonsTHEe Manoi MOLTHOCTH A03bI IPUMEHUMO TOJBKO B PaANOOHOIOTHIECKOM
U SMHUIEMUOJIOTHIECKOM (MEIUIITHCKOM ) 3HAYCHHSIX.

Manasi MOIIHOCTb J103bI 110 KpuTeputo noaHoTsl penapanuu JHK pasna 0,001
MmI p/vu. /Cp/

Paznen 2. XapakrepucTuku 4 3¢ QeKThl 00J1y4eHHs] Pa3HbIX 103
HMOHHM3UPYIOINUX M3JIyYeHHil
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2.1 XapakTepucTUKH 1 3Q(HEeKTH 00IIydeHnsT Pa3HBIX 103 HOHU3HPYIOMINX 3 3 JI1.1J12.1
U3JTy4eHUN. 0103023354

Haunbonee Ba)XHbIMU JJIS IPAKTUYECKUX LIEJICH U yiKe
«CTaHAAPTU3UPOBAHHBIMID) THANIa30HAMH 103 SIBIISTFOTCSL:

a) Ouenp Masble 10361 — 110 10 MIp;

6) Massie no3sr — 10-100 MIp;

B) Cpennue no3st — 0,1-1 I'p;

r) bBonpmme no3er — ot 1 o 10 I'p BKIFOYHTENBHO;

1) Ogens Oombmmue 10361 — cBbime 10 I'p.

Ha BeIpaX€HHOCTH OMOIOTHUYECKUX PEAKINit MOXKET OKa3bIBATH BIIMSHUEC
BEJIMYMHA JI03bI U pacIipe/ieieHHe 1036l BO BPEMEHH (MOIIHOCTH JIO3bI U
(bpakuoHnpoBanue). B pa3nuuHbIX 103aX LIS MPUBEICHHBIX BUIOB AUAITa30HA
paIuaIiy ONpeIeNIeHbl Pa3IHIrs PaIuoOnOIOTHIECKHX dP(EKTOB,
CTOXaCTUYECKHX U TKaHEeBHIX ( (IeTepMUHHUPOBAaHHEIX) dddekToB. /JIex/

2.2 XapakTepucTUKH 1 3Q(HEeKTH 00IIydeHnsT Pa3HBIX 103 HOHU3HPYIOIINX 3 4 JI1.1J12.1
U3JTy4eHUN. 0103023354

Hcnions3oBarue noHmupyomux nirydennit (M) senosexoM. OCHOBEI
OMOJIOTUYECKOTO ASHCTBUS HOHU3HUPYIOIINX U3TydeHnH. [(namna3onsl 103:
a) Ogenp manbie 10361 — 10 10 MI'p;

6) Massie no3er — 10-100 MIp;

B) Cpennue no3st — 0,1-1 I'p;

r) Bonpmme no3er — ot 1 o 10 I'p BKIIFOYHTENBHO;

1) Ogens Oombmmue 10361 — cBbime 10 I'p.

PagnouyBcTBUTENEHOCTH Opranu3ma. (CTOXacTHUECKHE U TKaHEBbIE
panuanonHsie 3¢ GekTel. COKpaleHne MpoI0DKATEIFHOCTH XKH3HU,
BO3HUKHOBEHHE 3JI0Ka4eCTBEHHBIX HOBOOOpa3zoBanwuid. /I1p/

23 XapakTepucTUKH 1 3Q(HEeKTH 00IIydeHnsT Pa3HBIX 103 HOHU3HPYIOMINX 3 3 JI1.1J12.1
n3rygennit. /J1ab/ 0103023354
24 OMMU — dakrop 3Bomormu. Dxonorust MU - 31eKTpoMarauTHOE 3arps3HeHe 3 10 JI1.1J12.1
okpyxatorei cpenst. /Cp/ 21323354
Paznen 3. I¢dexTsl MaIbIX 103 paguanuu
3.1 D heKTh MaBIX 103 PaIHAIHH. 3 3 JI1.1J12.1
0103023354

HUccnenoBanus Manbix 103 MW - cI0’KHOCTB MPOOIIEM U HEONPEIeICHHOCTh
OTIAJIEHHBIX MMOCIEACTBUN (HApYIICHHE KI3HEACATEITbHOCTH,
MHUKPOZ03UMETPHUYECKHE UCCIIEIOBAHUS, OLIEHKA 3/10pPOBbsI YEJIOBEKA).
Jluneitnast GecrioporoBasi KOHIEIHS. PagraioHHbII TopMe3nc. ATanTUBHBINA
otBeT. HecTaOMIIbHOCTh TeHOMa paIialliOHHO-UH Y IUPOBAHHAS. DKCIIPECCHUS
TeHOB. [ HIleppainOTyBCTBUTENHFHOCTS. /JIek/

32 D¢ exTh! MaTBIX 103 pagUaIliH. 3 6 JI1.1J12.1
01 52 33 54
OCHOBHEIE TPYJHOCTH B HCCIIEOBAHIAX 3()(EKTOB MaJIBIX JI03 B IIPABMIBHOM
OLICHKE PEe3yJIBTaTOB 00YCIOBICHBI IBYMsI OOCTOSATENBCTBAMU: 1) OTCYTCTBHE
TPSIMBIX ¥ SITHIEMHOJIOTHYECKIX JaHHBIX B CTOXaCTHUECKUX d(dekTax; 2)
HE0OXOANMOCTH OOJBIIOTO YHCIA SKCIIEPHMCHTANEHBIX HAOIIOACHHH TPH
oreHke 3P (HEeKTOB MAIBIX J103.

Jluneiiasre 6ecrioporoBast koHnenws. JlokaszarensctBa obocHoBaHus JIBK.
Ononentsl JIBK.

I'mmoTesa MOBHIIIEHHOI OITACHOCTH OOTy4YeHNS B MaJbIX no3ax. /I1p/

33 Db hexTh MabIX 103 paguarmu. /J1ad/ 3 3 JIT.1J12.1
3152 33 54
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34

IMpaxTidaeckoe NpIMEHEHHE H3TyYCHUH YIbTPpaHrOIeTOBOr0, HH(PaKpacHOTo,
PaIroBOIHOBOTO CrIekTpoB OMMU B nesrensHOCTH denoBeka. /Cp/

10,7

JI1.1J12.1
01 52 33 54

Paznen 4. MexaHu3Mbl paiMalluOHHBIX 3(p¢eKToB MaIbIX 103

4.1

MexaHN3MBI paJHaIlMOHHEIX 3()(EKTOB MaJIBIX J03.

OCHOBHBIE MEXaHH3MBI PaIMAIMOHHOTO KaHIeporeHe3a. HacnencreeHnsie

3¢ dekTsl y moaeil. MyTanus moJoBsIX KieTok. HemuieHHbIE G EKTHI.
Brnusiaue Ha 310pOBbE YEI0BEKa CTPYKTYP T€HETHYECKOTO CTaTyca, COCTOSHUS
OKpYyXKarolei cpeapl, 3apaBooxpanenus (BO3). /Jlex/

JI1.1J12.1
01 52 33 54

4.2

MexaHN3MBI paHalMOHHEIX 3()(EKTOB MaJIBIX J03.

OCHOBHBIE MEXaHH3MBI PaIMAIMOHHOTO KaHIeporeHe3a. HacnencreeHnbie
3¢ dekTsl y moaeil. MyTanus moJoBbIX KieToKk. HemuieHHbIE G OEKTHI.
OCHOBHBIC BBHIBOJIBI  C yYETOM JIAHHBIX OMOJIOTUIECKHX MOCIIEICTBHS
BO3JICHCTBHI payalliy B MAIBIX 032X H HEMOIIHBIX 2 dexToB.

Mp/

JI1.1J12.1
01 52 33 54

43

MexaHN3MEI paHaHOHHEIX 3()(eKTOB MaITBIX 103 paguanui. /J1ad/

JI1.1J12.1
01 52 93 54

44

JeiicTBue Ha MPOHUIIAEMOCTh MEMOpaHbI, HAa AKTUBHBIN 1 TACCUBHBIN
TPAHCIIOPT BEIIECTB Yepe3 MeMOpaHy, MeMOPaHHbIH TTOTEHIIHAAI, SKCTIPECCHIO
peuenrtopos. /Cp/

JI1.1J12.1
01 52 33 54

Paznen S. Buostornyeckue MeXaHU3Mbl JeiiCTBUSI HCHOHU3UPYIOIIMX
M3JIy4eHuit

5.1

buomornueckne MexaHH3MBI ﬂeﬁCTBHﬂ HCUOHU3HUPYIOIUX PIBJIy‘IeHPIIZ.

TermnoBoe U HETEIUIOBOE JICHCTBIE dJICKTPOMAarHUTHBIX M3ITyYeHHUH Ha
onosnornueckue 00beKThl. OCHOBHBIE MUIICHH, 3aITyCKAIOIHe OUOIOTHYECKIE
s dekTsl HenoHm3upyroumx IMU (Bona, memoOpansl, JTHK).

[ornormieHne 31eKTPOMarHUTHOM SHEPIHY aTOMaMH, MOJIEKYJIaMH, KJIETKaMH,
TKaHsIMH, OpPraHaMH ¥ BCEM OPTraHU3MOM U IPpeoOpa3oBaHus ee B IpYyTrue
(bopmbl. «OOBEMHBINY HArPEB TKAHEH, IeHATYpalHs U KOATYJISIIHs OSITKOB,
TIOBBIIIIEHHAS] IPOHUIIAEMOCTD KIETOUYHBIX MEMOPaH, CHIYKEHHIO aKTUBHOCTH
(bepmeHTOB U T. 1. Pe3oHancHbIe 3 dexThl. CHHXpOHH3aHs KOIe0aTeIbHBIX
nporueccoB  MouieKkyd ("oCHIIIITOpOB" ), 00JIydaeMoro 00beKTa B
BO3JICHCTBYIOIIEM DJIEKTPOMArHUTHOM 1onie.  /JIex/

JI1.1J12.1
01 52 33 54

52

buomornueckne MexaHH3MBbI ﬂeﬁCTBHﬂ HCUOHU3HUPYIOIUX PIBJIy‘IeHPIIZ.

DOMMU — dakrop sBomory. [elicTBrue Ha OHOTOTUYECKHE CUCTEMBI
YIBTPa(HOIETOBOTO, BUIMMOT0, HHPPAKPACHOTO, PaJHOBOIHOBOTO
n3ydenus. TeroBoe u HeTerwioBoe neiicteue DM Ha Guoiornueckue
cHCTeMbl. MexaHH3MaMH HEeTEIUIOBOTO AeicTBUS: | - pe30HaHCHBIH 3 deKT B
o0Iy4aeMoM 00BEKTe, Harboee BEIpaXKeH B MIJUTIMETPOBOM JIHaIIa3oHe. 2 -
CHHXPOHH3AIMs KOJIEeOATEeNbHBIX IPOIECCOB MOJIEKYI ("'ocIIIIsTOpoB"),
00JIy4aeMoro o0beKTa B BO3ICHCTBYIOIIEM IEKTPOMArHUTHOM IIoe. 3 -
n30upaTensHOE AeficTBIE MIKPOBOIH Ha OMOIOTHYeCcKHe MEMOpPaHBI HEPBHBIX
U IPYTUX KIIETOK, BIMSHIEM Ha IIPOIECCH KOMIUIEKCO00pa30BaHUs U
aKTHBHOCTH (PEePMEHTOB, a TAKKE HA N30JIUPOBAHHBIE (HOCHOIUIHIHEIE
MeMmOpansr /Ip/

JI1.1J12.1
01 52 33 54

53

Buonornueckne MexaHU3MbI AEHCTBHS HEHOHU3UPYIONMX M3MydeHui. /J1a6/

JI1.1J12.1
01 52 93 54

54

CpaBHHTENbHAS XapaKTePUCTHKA OHOIOrNYECKOT0 ISHCTBHS HOHU3UPYOIINX 1
HEHOHHU3UPYIOLIMX HU3JIyYSHHI Ha KJIETOYHOM, TKAHEBOM M OPraHH3MEHHOM
ypoBasx. /Cp/

10

JI1.1J12.1
01 52 33 54
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Paznen 6. Buosnornyeckue 3¢gpgeKkTbl HSMOHU3UPYIOIMX U3TyYeHHUI Ha
CHCTEMHOM YPOBHe

6.1 Bbuonornueckne 3 (heKTh HSHOHM3UPYIOMNX U3ITyIeHHIl. Ha CHCTEMHOM 3 2 JI1.1J12.1
YpOBHE. 210202354

Peaxuuu ITHC, 3H10KpUHHON ¥ IMMYHHOU CUCTEM, CUCTEMBI KPOBU Ha
obmyueHne HenoHm3upyronmymu MU, Binsane Henonmsupyromux MU Ha
penponykTuBHYyIo (pyrknmio. /Jlex/

6.2 Buonornueckne 3(heKTh HSHOHM3UPYIOMNX U3ITyIeHAT Ha CHCTEMHOM 3 6 JI1.1J12.1
YpOBHE. 210202354

ONHUAEeMHAOIOTHIECKHE U SKCIICPUMEHTANBHEIE JaHHEIE 00 s dexrax Ha
KJIETOYHOM, CUCTEMHOM, OPraHU3MEHHOM YPOBHsIX. OCHOBHBIE HOPMATUBHBIE
JTIOKYMEHTBHI B 00J1aCTH 0€30IIaCHOCTH HEMOHU3UPYIONIHUX H3IydCHHUH.
Ipunuuns! u kpurepuu I[IJ1Y.

CanlluHs1 PO.
Mp/

6.3 Buonornueckne 3(heKTh HSHOHM3UPYIOMNX U3TyIeHAIl Ha CHCTEMHOM 3 2 JI1.1J12.1
yposHe. /J1a6/ 21323354

Pa3gen 7. Unasi koHTaKTHas padoTa

7.1 VunuBuayansHble KOHCYIBTAINN, TeKymuii koHTpons /MKP/ 3 33 JI1.1J12.1

6. POH/I OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BUIOB OLCHOYHBIX CPEJICTB

YcrHEBIC OIIPOCHI, peq)epaTLI, BOIIPOCHI K 9K3aMCHY

6.2. TunoBbie KOHTPOJIbHBIC 32JaHUS U HHbIEC MAaTePHAJIbI Uil TEKYlIel aTTecTaluu

ITpumepHBIe BOIPOCH! UL YCTHOTO OIIPOCa:

1) ilnana3oHs! 103 1 6nonorndeckne 3GHeKTsl.

2) Maiible 103bl HOHU3UPYIOLIETO U3Ty4EHHUS.

3) Jluneiinas 6ecrnioporosas konnenws (JIBK) pannobnonorum.

4) I'mmoTe3a NOBHIIIEHHOH OMACHOCTH OOIYUCHHUS B MaJIBIX JJ03aX.

5) buonornuaeckue 3(heKTH pagUaoHHOTO BO3ACHCTBHSL.

6) IIpsiMele (OCTpEIe), OIOCPEOBAHHEIM 1 OTIAICHHBIM 3(h(ekTaM 00Ty IeH s
7) PannannoHHslii ropMe3uc.

8) PagmoaganTuBHEL OTBET.

9) HecraOuiibHOCTE FeHOMA paalliOHHO-UHIYLIUPOBAHHAS.

10) Dxcpeccryl TEHOB IPH MANBIX 103aX PaJHAIHOHHOTO OOIydCHNU.

11) I'uneppaquouyBCTBUTEIBHOCTD.

12) Hemumennsre 3 eKTsI Ipy BO3IEHCTBUH MAIIBIX JI03.

13) MexaHU3MBI pagHaoHHBIX 3P (EKTOB MANBIX 103 PagHaIliii

14) HacnencrBenHsle 3(heKTH y MOASH IPH paJHalioOHHOM BO3CHCTBHN.
15) MexaHu3Mbl paIualliOHHOTO  KaHLIEPOreHe3a

16) DnexTpoMarHuTHbIE U3Iy4eHHs. BoiHOBbIE CBONCTBA.

17) OcHoBHbIE XapakTepucTuku OMMU paguoBOIHOBOIO AUANA30H.

18) O6nacTu npuMeHeHHsT HCTOYHHUKOB DM B COOTBETCTBUY C THANIa30HAMH YaCTOT.
19) Bruonormdeckue 3 HeKTH! yIbTPOGUONTETOBEIX U3y ICHUH.

20) bronormaeckue 3¢ exThr BHANMOTO CBETa.

21) Bruonormyaeckue 3¢ dexTsr HHPPOKPACHOTO M3ITYICHHUS

22) IlpupoaHele ¥ TEXHOTEHHbIE UCTOYHUKY OMU .

23) Bnussaue DMU Ha 310pOBbe UEIIOBEKA.

24) Ucnonb3oBanne MU B menuiuse.

25) Bruonormaeckue 3¢ dexTs! TemoBoro aeicTus SMU.

26) bruonormaeckue s3¢dexrsr IMU HETEII0BOTO ASHCTBHUL.

27) buonoruueckue MEXaHU3Mbl HEHOHU3UPYIOLIETO U3Ty4EHHUS.

28) MuiieHr 6MOJIOTHYECKOTO AEUCTBHS HEHOHU3UPYIOLIETO U3ITyUEHHSIO.
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Tems! pedepaTHBHEIX COOOIICHMIH:

. Pammanust — pakTop COBpeMEHHOM JKH3HU.

. OCHOBHBIE TPYTHOCTH B UCCIIEAOBAHUIX IPPEKTOB MAIBIX 103 PAJAUALNH.

Marnble 1035l - 00JACTh CTATHCTHIECKON H COIMATBHO-TICHXOJIOTHYECKON HEOPEACIIEHHOCTH.
. buonormueckue >3 exTsl 00TyIeHNS IS pa3HbIX THANA30HOB /103 PAJIUALINH.

. HacnencrBenusle 2 dexThl y Jroaei mpu panaiioOHHOM BO3JICHCTBHU.

. MexaHM3MbI paJMalliOHHOTO  KaHIEpOreHe3a

. Hemumennsie 3 dexTsl mpr  paaualioHHOM OOyYIEHHH.

. I'umote3a MoBHIIIEHHOH OMTACHOCTH OOIYYEHHS B «MAaJIBIX) J103aX.

. OnmoHeHTHI HHEIHON OecrioporoBoit kouuenwn (JIBK).

. PagnoananTuBHBIN OTBET.

. Bmustare DMU Ha KOTHHTHBHYIO (DYHKIIHIO.

. Bmusinne DMMU Ha noBeeHYeCKHE PEAKITUH.

. buonornueckast akTHBHOCTH TOJIOBHOT'O MO3T'a — «MO3TOBBIE PUTMBD».

. Kombuamnposannoe neictsiue MU u apyrux (pakTopoB HA KHUBBIC OPTraHU3MBIL.

. buonone genoseka.

. 'eomarautHOE mosie 3emiu.

. YiTpohuoreToBoe n3yueHne: 3HaUSHNE IS JKUBBIX OPTaHU3MOB, HCIIOJIb30BaHHE YSIOBEKOM.
. Kpurepun v npuHIHITEI 6€301IaCHOCTH HEMOHM3UPYIOIINX H3TyICHHH.

. Ucnonp3oBanne DMU B MequIInHE.

. CpaBHHTENIbHASL XapaKTEPUCTUKA OMOJIOTHIECKOTO IEHCTBHS HOHU3UPYIOMINX M HEHOHU3UPYIOIINX M3y IeHHI

[N I i e el e e e
SOOI N LW —O

6.3. TunoBbie KOHTPOJIbHBIC BOIPOCHI U 32JaHUS /151 IPOMEKYTOYHOM aTTeCTalHH

Bormpocsl k 3Kk3aMeHy:

. IIpoGIieMBI MaITBIX 103 paIHaIi.

. Nonusupyrolye u3my4eHus.

. [namazonst o3 MU u 6nonornaeckne 3GphexTsr.

. IIpobnemsr orieHKH 3¢ HeKToB MalbIxX 103 oOrydenust M.

. PagnogyBcTBUTENEHOCTS Opranm3Ma. CTOXacTHYeCKHe U TKAaHEeBbIE paUaloHHBIE Y (EeKTHI.

. PanuodyBCTBUTENBHOCTD Ha NOMYJSIIUOHHOM YPOBHE.

. Db dextsr 06mydeHus MU 1o OTHOIIEHHIO K 3a4aTHIO.

. JIuneliHas Gecrioporosast KOHLEILUSL.

. Pagno6unonorngeckne 3p(heKTs MANBIX 103: TOPME3NC, ATaITHBHBIN OTBET, THIICPPaIHOIyBCTBHTEIEHOCTD, HECTaOMIBHOCTh
reHOMa pauanuoHHO-nHIyImposanHas (PHCT).

10. Pagnobuonornaeckue 3¢pheKTs! ManbIx 103: 3G QeKT cBuaeTeNs, HeCTabMIBHOCTS TEHOMA, YKCIPECCHs TeHOMA.

11. Pagno6nonorust HEeHOHU3NUPYIOIIMX U3ITYICHUH.

12. HenoHU3MpYyIOIHUE U3ITyYECHUsL.

13. TemmoBoe IeWCTBIE HEHOHM3UPYIOMIUX MIEKTPOMArHUTHBIX H3ITyYeHHI Ha OHOIOTHIECKHAE OOBEKTHI.

14. HeremnoBoe feiicTBIE HEHOHN3UPYIOMINX IEKTPOMATHUTHBIX M3IyUCHUH HA OHOIOTHYECKHE OOBEKTHL.

15. MexaHU3MBI JeHCTBHS HSHOHI3UPYIOMIIX MICKTPOMArHUTHBIX H3ITydeHHit Ha OMOIIOTHYECKHe OOBEKTHI.

16. bruonornueckue 3¢ QexTsl HenoHMupyomux MU Ha MOIEKYIIPHOM U KIIETOYHOM YPOBHE OPTaHM3AI[MH OHOJIOTMYECKIX CHCTEM
17. Bnusnue HenoHusupyomux OMHW Ha HMMYyHHYIO CUCTEMY.

18. Bnusnue HenoHusupyomux MU Ha HEPBHYIO CUCTEMY.

O 01N N K~ W

6.4. Kpurepun oueHuBaHuA

TpeboBanus (KpUTEpHATBHEIE ITOKA3aTEIH) K TEOPETHIECKOMY OIIPOCY TEeKyIIeil 1 IpoMeKyTOYHOHaTTecTaIlin
HeynosnerBopurensHo:

IMomHoTa OTBeTa — CTYACHT HE 3HACT 3HAUUTENBHOIN YaCTH MPOrPaMMHOTO MaTepHaa, TOITyCKaeT CYIECTBEHHBIEC OIMHOKH,
OTCYTCTBYIOT MEXIIPEIMETHBIE CBSI3H.

CrpykrypupoBaHHOCTb — Her.

Jloruka nznoxxenus — OTCyTCTBYET JIOTHKA B U3J10)KEHUU MaTepuaa.

OTBeTHI Ha JIONONHUTENbHBIE BOIIPOckl — Her.

YIlOBIIeTBOp UTCIIbHO!

IToasoTa oTBETa — CTyIIeHT YCBOUJ TOJIBKO OCHOBHOM MaTepuall, HO HE 3HACT OTACIbHBIX ,IIGTaJ'IefI, JAOIIyCKAaCeT HECTOYHOCTH, HE
JAOCTAaTOYHO IIPAaBUJIbHBIC (1)0pMyJ'II/Ip0BKI/I, OTBCT OTINMYACTCS HU3KHUM YPOBHEM CaMOCTOATCIIbLHOCTH.

CprKTypHpOBaHHOCTL —He BCEraa npocCiaeKuBacTCsA YETKOCTh U CTPYKTYPHPOBAHHOCTb.

Jloruka uznmoxxkenus — He BCErAa NpoCICIKUBACTCS JIOTHKA U3JIOKCHUS MaTCpHalia.
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OTBETHI HA JOIMOJHHUTCIBbHBIC BOIIPOCHI — 3anyI[H$IeTC$[ C OTBE€TaMH, OTBET OTIIMYACTCA HH3KOH CaMOCTOSITCIIBHOCTBIO.

Xopo1o:

IMomHoTa OTBeTa — CTYIEHT TBEPAO 3HACT YISOHO-IIPOrPAMMHBIA MaTepHal, TPaMOTHO U O CYIIECTBY H3JIaracT €ro; OTBET
OTJIMYAeTCs MEHBIIEH 00CTOATEIIFHOCTEIO.

CTpyKTypHpOBaHHOCTE — OTBET CTPYKTYPUPOBaH, IPAMOTEH, 00CTOSATENIEH.

Jloruka n3noxxeHus — KoppekTHO U IOTMYECKU CTPOMHO €ro U3jaraeT OTBET.

OTBeTHI Ha JIONONHUTENbHBIE BOIIPOCHl — He 3aTpyAHAETCs ¢ OTBETOM IIPU BUJOU3MEHEHUY 3a/1aHUs, HE BCETa OTBETHI HA
JIOLOJIHUTENbHBIE BOIIPOCH! OTJIMYAOTCS IOJHOTOM, CTPYKTYPUPOBAHHOCTBIO.

OTnu4HO:

IMonHOTa 0TBeTa — CTYIEHT MOJHO U3JIaraeT y4eOHbIi MaTeprat Ha OCHOBE JIKIHH M JOTIOHHTEILHOM JINTEPATYPhl, OCYIIECTBIISIET
MEXIIPEIMETHBIE CBSI3H; BJlaJIeeT MOHATHHHBIM arIapaToM U ySICHWI B3aUMOCBS3b OCHOBHBIX ITOHATHI JUCLUUIUIMHBI U UX 3HAUYCHHE
JUTSL IPHOOpPETEHHS TIPODECCHH.

CTpyKTyprpOBaHHOCTE — OTBET CTPYKTYPUPOBaH, TPAMOTEH, OOCTOSITENICH.

Jloruka n3noxenus — KOppekTHO 1 JTOrMYeCKH CTPOIHO €ro U3jaraer OTBET.

OTBeTHI Ha JIOTIOTHUTENBHBIE BOIIPOCH — He 3aTpyaHsIeTcs ¢ OTBETOM MPU BHIOM3MEHEHUH 33/IaHHs1, CBOOOIHO CIIPABISETCS C
[IOCTaBJICHHBIMU 33]Ja4aMH, OTBETHI Ha JIOTIOJIHUTEIIbHBIE BOIIPOCHI XapaKTEPU3YIOTCS MOJTHOTOH, CTPYKTYPUPOBAaHHOCTHIO.

Onwmcanne KPpUTCPUCB OLICHUBAHUA KOMHGTGHHHP‘I PIRIG: | pe(bepaTa " IIpE3CHTaun

HeynosnerBoputenbHo:

[MonHoTa oTBeTa — CTyIeHT B pedepare U MPE3CHTAUHA HE OCBETHII 3HAYUTEIILHYO YacTh IIPOrPAMMHOTO MaTepHaa, JOIMyCcKaeT
CyIIIECTBEHHbIE OIUOKH, OTCYTCTBYIOT MEXIIPEMETHBIE CBSA3H.

CTpyKTypHpOBaHHOCTb, JIOTUYHOCTh — HeT JTIorn4HoCTH, CTPYKTYPHUPOBAHHOCTH.

Harmsgnocts — Her.

JIOCTYIHOCTD YCBOSHHST MaTepHaa CTYIEHTaMH-COKYPCHIUKaMU — Marteprai He COIepKHT (PaKkTOB, MATEPUATIOB, HEOOXOAUMBIX JUIS
(opMupoBaHHs KOMIIETCHIMI OaKaiaBpa UM HETIOHSTEH.

OTBeThI Ha JIOTIOJIHUTENbHBIE BOnpockl — Her.

Y 10BIETBOPUTENHHO:

[MonaoTa 0TBeTa — CTyIEHT B pedepare u MPE3CHTALUH OCBETHII TOJIBKO OCHOBHOM MaTepHal, HO He 3HAET OTIENbHBIX JeTaleH,
JIOMTYCKaeT HETOYHOCTH, HEe JOCTATOYHO MPABUIIbHBIE ()OPMYIHPOBKH, OTBET OTIMYAETCS HU3KHM YPOBHEM CAMOCTOSITEIIBHOCTH.
CTpyKTypHpOBaHHOCTb, JIOTHYHOCTh — He Bceraa mpociexuBaeTcs JJIOTH4HOCTb.

Harnmsgnocts — Her.

JIOCTyIHOCTD YCBOSHHST MaTepHala CTYIeHTaMHI-COKYpCHUKaMu — JlocTyTieH, pecTaBiieH B popme, 3aTpy THSIONIEH BOCIIPUSITHE, HE
BCE BOIIPOCHI OCBEILICHBI.

OTBeTHI Ha JIOTIOJIHUTENBHBIE BOIIPOCH — 3aTPYIHACTCS C OTBETAMH, OTBET OTJIMYAETCS HU3KON CAMOCTOSTEIbHOCTBIO.

Xopo1o:

[MonuoTa 0TBeTa — CTyIEHT B pedepare U Mpe3eHTAUH AEMOHCTPUPYET TBEPAOE 3HAHUE YIEOHO-IPOrPAaMMHOTO MaTepHuara,
TPaMOTHO | TIO CYIIECTBY H3JIaraeT €ro; OTBET OTJIMYACTCS] MEHBIIIEH 00CTOATETbHOCTHIO.

CTpyKTypHpPOBaHHOCTb, IOTHYHOCT — KOPPEKTHO ¥ JIOTUUECKH CTPOMHO €T0 M3JIaraeT OTBET.

Harnsgaocts — Jla.

JIOCTYITHOCTD YCBOGHHST MaTepHaa CTYyIeHTaMH-COKYPCHUKaMU — MaTtepuai JOCTyTIeH U MOJIe3eH COKYPCHHUKAM.

OTBeTHI Ha JIOTIOTHUTENBHBIE BOITPOCH — He 3aTpyaHsAeTCs ¢ OTBETOM MPU BHIOM3MEHEHUH 33/IaHHsI, HE BCETIa OTBETHI Ha
JIOTIOJTHUTENBHBIE BOIIPOCKHI OTJIMYAIOTCS TOJTHOTOM, CTPYKTYPHPOBAHHOCTEIO.

Ot1iuyHoO:

IMonHoTa 0TBeTa — CTyIEeHT B pedepare u MPE3CHTAUH TTOJIHO H3JIaraeT yuaeOHbI MaTepral Ha OCHOBE JICKIUH U TOTOJTHUTEIHHOM
JIUTEPATyPBI, OCYIIECTBISIET MEXKITPEAMETHBIE CBSI3H; BIaieeT MOHITHUIHBIM allliapaToM U YSICHUI B3aUMOCBSI3b OCHOBHBIX TIOHSTHI
JTUCHUIDIAHBI M UX 3HAUYEHHE JUTS IPUOOPETEHHS TPOPECCHH.

CTpyKTypHpPOBaHHOCTb, JIOTHIYHOCTh — KOPPEKTHO M JIOTUYECKH CTPOMHO U3JIaract OTBET.

Harnsgaocts — Jla.

JIOCTYITHOCTD YCBOGHHST MaTepHaa CTYIeHTaMI-COKYPCHUKaMU — MaTtepuai JOCTYTIeH U MMOJIe3eH COKYPCHHUKAM.

OTBeTHI Ha IOTIOTHUTENBHBIE BOIIPOCH — He 3aTpyaHsIeTcs ¢ OTBETOM MPU BHIOM3MEHEHUH 33/IaHHs1, CBOOOIHO CIIPABIISETCS C
MOCTABJICHHBIMH 33]Ja4aMH, OTBETHI Ha JIOTIOTHUTEIBHBIE BOIIPOCHI XapaKTEPU3YIOTCS TIOTHOTOM, CTPYKTYpPHPOBAHHOCTHIO.
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7. YHEBHO-METO/MYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE TUCITUITJIMHBI (MOAY JI1)

7.1. PexoMenyemas Jureparypa

7.1.1. OcHOBHas1 JIUTEPATypa

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscrBo, rog| Pecype
J1.1 |Kyapsmos 1O. B., Panmuarmonnas 6nodu3nka: CBepXHH3KOYACTOTHBIE H3TyYCHHS: Mocksa : 9BC
Py6un A. B. y4eOHUK Ousmatiur, 2014

(https://biblioclub.ru/index.php?page=book&id=275552)

7.1.2. Jlono/IHUTe/ILHAS JIUTEPATypa

ABTOpBI, COCTABUTEIH 3arnaBue WznarenscrBo, rog| Pecype
JI2.1 |I'peGentok A. H., OCHOBBI PaHOONONIOTHH U PAANALIIOHHON MEINIINHEL yaeOHOe Cankr- [TetepOypr:

Crpenosa O. 1O., nocooue dogumant, 2012

Jleresza B. 1.,

Crenanosa E. H.

7.2. Ilepeuens pecypcoB HH()OPMALIMOHHO-Te1eKOMMYHUKAIIMOHHOI ceTu ""UHTepHeT"

D1 |ba3a manHbIX IO OHONIOTHH YenoBeka http://www.humbio.ru/

32 |buonormueckoe oopazosanue B MOTHU  http://www.bio.fizteh.ru/

33 |Copocosckuit 06pazoBaTenbHEIH KypHAN http://www.netbook.perm.ru/soj.html

34  |Univertv.ru http://univertv.ru/

7.3 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHil

7.3.1 IlporpaMmMHoe o0ecnieyeHue

LMS Moodle

7.3.2 IlpodeccnonaiibHbie 0a3bl AAHHBIX U HH(POPMALUOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas 6nbmmoteka YenmsiOHHCKOTO rocy1apcTBEHHOTO YHUBEpCHTETa [ DIeKTpOHHEI pecypc] : [caiT] / Yens6. roc. yH -T. —
Yensabuuck, [2001-]. — Pexxum moctyma: http://www.lib.csu.ru/ , ceobomusIit. — 3ari. ¢ skpana(/lara obpamenus: 18.10.2018).

2. Hayunas snextpornas 6udnmorteka eLIBRARY.RU [OnexTpoHHSIH pecypc] : HaydHas SIeKTpOHHAS ONONIMoTeKa [HayqIHOI
MIEPUOTUKH Ha PyCcCKOM s3bIke |. — Mocksa, [1999-]. - JlocTyn Kk nosiHbIM TekcTaMm mocie perucrpanun u3 cetu Yenl'Y. — URL:
http://elibrary.ru/defaultx.asp ([lata obpamenus: 18.10.2018).

Ko Bcem HUHTCPHET peCypcaM UMECCTCA OTKpBITBIﬁ JAOCTYII, 6o JAOCTYII IOCJIC pEruCTpanuu.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE IUCIIUITIJINHBI (MOAY JIST)

((I[J'I}I peanur3anun JUCHUIIINHBI UCIIOJIb3YIOTCA y‘Ie6HLIe Ay IUTOPpUU JIs1 IPOBEACHUS 3aHATHH JICKIITMOHHOI'O THUIIA, 3aHATHH
CCMUHAPCKOI'o THIIA, I'PYHNIIOBBIX U NTHAWBHUAYAJIbHBIX KOHcyHBTaHHﬁ, TCKYILICTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTalun, a TaKXKE
IOMCIICHUA 1JIA CaMOCTOSITCIIBHOU pa6OTLI.

Ay,HI/ITOpHLIe 3aHATHUA IO JUCHUIUIMHE IIPOBOISATCA B y‘-I€6HI>IX AyJUTOPHUAX CICAYIOIINX TUIIOB:

HpOBe,HeHI/Ie JICKIMOHHBIX U IPAKTHUICCKUX 3aHATUH OCYHICCTBIISICTCA B y‘Ie6HOfI ayUTOPpUU BMECTUMOCTBIO HEC MCHCC 15 genoBex.
VueOunie ayJUTOPUHN YKOMIUICKTOBAHbBI CHCHHaHHBHpOBaHHOfI MeOEeNbI0 (y‘Ie6HBIe CTOJIBI CO CTyJIBSIMI/I) U TCXHUYCCKHUMHU CPECACTBAMHA
O6y‘IeHI/I}I (HpOGKTOpOM, MMIPOCKIHUOHHBIM 3KPAaHOM U KOMIIBIOTECPOM IJIsI AEMOHCTPALIUN r[pe3eHTau1/H71).

JInist mpoBeIeHus 3aHATHI JTIEKIMOHHOTO TUTIA TIPEIIATaloTcsl HAOOPHI IEMOHCTPAIMOHHOTO 000PYIOBAaHUS H YIeOHO- HATJISHBIX
rocoOuii, B BU/€ ClaiiI-Ipe3eHTaIlH:

1. BBeneHue B qUCHUIUIUHY

2. XapaxTepuCTUKH 1 3(Q(PEeKTH 00IydeHnsT Pa3HbIX 103 HOHU3UPYIOMINX H3TydeHIH

3. DddexTh ManbIX 103 pagHauu

4. MexaHU3MBI panaoHHBIX 3P (EKTOB MaNbIX 103

5. buonornueckue MeXaHNU3MBI I[eﬁCTBI/IH HCUOHU3UPYIOIHNX H3Hy‘-leHHfI
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6. bruonornueckue 3 (heKTH HSHOHM3UPYIOMNX U3TyIEeHHIT Ha CHCTEMHOM YPOBHE

VueOunie J'IaGOpaTOpI/II/I YKOMILICKTOBAHBI CHeL[HaIIHBHpOBaHHOfI MeOENBI0 U TEXHNYECKUMHU cpeacTBaMu 06y‘-I€HI/I$[Z y‘Ie6HLIe CTOJIbI
CO CTYJIbSIMHU PACCUUTAHHBIC HA HE MCHEC 15 YCJIOBCK, MUKPOCKOIIBI, Ha60paT0pHI:IfI HWHBCHTAPb, XUMHUYCCKHUC PCAKTUBBI.

IMomemeHus I caMOCTOATENBHON PaOOTH! 00YJAIONIIUXCS OCHAIICHBI KOMITBIOTEPHON TEXHUKOH C MOAKITIOYEHHEM K CETH
"HrTepHeT" 1 0OecredeHIeM JOCTYTIA B 3IIEKTPOHHYI0 HH()OPMaMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETAY.

9. METOAUYECKHE YKA3AHUA JISA OBYYAIOIIUXCSA IO OCBOEHUIO TUCITUITIJIMHBI (MOY JI51)

Jst Hanbonee 3(h(HeKTHBHOTO JOCTHKEHHUS Pe3yIbTaTa H3yUeHHs JUCIHUILTHHBI «[IpoOIeMBI SIIMIEMUOIOTHIDY CTYICHT HOJDKEH He
TOJIBKO HCIIPABHO MOCEIIATh JIEKIWH, HO ¥ YCBaNBaTh JICKIIMOHHBIA MaTepHall, a TakKe HHPOPMAIIHIO, ITOIyJaeMyro Ha MPAaKTHIECKIX
3aHATUAX. [Ipu BOZHUKHOBEHHU BOIIPOCOB, BO3HUKAIOLIMX B IIPOLECCE OCBOECHHS HOBOIO MaTepuaa, CTyJEHT 00513aTeNIbHO JOKEH
o0pamaThCs 3a UX pa3bsCHEHHEM K IIPEIoaBaTeNio.

CamocTosTenpHas pabOTa HAIIPABJICHA Ha 3aKPETUICHNE U YIIyOIeHne 3HAHUI, TIOJy9eHHBIX Ha  ayTUTOPHBIX 3aHATHAX, a TAKKe Ha
M3y4eHUE NOMONHUTEIBHOM uTepaTypsl (IOCOOHH, >XypHANOB, IyOnmkanuii u T.1.) CaMocTosTeNnbHas paboTa CTyJCHTOB
BKJIIOYAET B Ce0S CaMOCTOATENIFHOE N3YIEHHE TEM U BOIIPOCOB, HE BOIIE/IINX B JEKIIMOHHEIN Kypc, HO HEOOXOIUMBIX JUIS yCBOCHUS
JCIAIIIMHEL J[JIs1 ycHemHo#i paboThI CTyEHT HCIOb3YeT CIIUCOK JTUTEPATyPhl, PeKOMEHIyEMBIH IIPenoiaBaTeeM, a TAakKe MOXKET
CaMOCTOSATENBHO MOTyYaTh JOMONTHUTEIbHYI0 HH()OPMAIIIO, H3ydast ’KypHAIBHBIC CTAThU U MONB3YSACh BO3ZMOXKHOCTSIMH HHTEPHETA.

HpI/I 06y‘leHI/II/I Ji € OrpaHUYCHHBIMA BO3MOXHOCTAMU 310POBbS DJICKTPOHHOC 06yquI/Ie, JUCTaHIITUOHHBIC O6p330BaTeJII>HI>Ie
TEXHOJIOTUH MTPEAYCMATPUBAIOT BO3MOXKXHOCTDh IpUEMaA-IICpeaadn I/IH(I)OpMaHI/II/I B JOCTYIIHBIX JJISI HUX (l)OpMaX.

Peanm3anust AUCIIUILTIHEL ¢ IPUMEHEHHEM 3JIeKTPOHHOTO O0yUYeHUS, JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH (nanee — 20,
JOT) ocymectsnsercs Ha ocHOBaHHHU «I10T0KEHHS O peai3aii OCHOBHBIX H JIOMOIHHUTEIBEHBIX 00pa30BaTEeIbHBIX IIPOTPAMM C
IPIMEHEHHEM 3JIEKTPOHHOT0 00y9IeHHs U TUCTaHIHOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH B (heepalbHOM TOCYAapCTBEHHOM
OI0KETHOM 00pa30BaTENEHOM YUPEXKICHHH BHICIIEro 00pazoBaHus «UensIOnHCKHT Tocy JapCTBEHHBIH YHHBEpCUTETY», «IlomoskeHus
0 TIOpsIIKE 3aueTa 00YyJarOMIMUCS II0 OCHOBHBIM IIPO(eCCHOHANIBHEIM 00pa30BaTeIbHBIM IIPOrpaMMaM BEICIIETO 00pa30BaHUS B
OI'BOY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTaHU3AIIAX, OCYIIECTRIISIONIAX 00pa30BaTeNbHYIO NeATEIEHOCTD, YIeOHBIX
IPEeIMETOB, KYPCOB, NUCIHUILTHH (MOJYIIEH), TPAKTHK, JOTIOIHUTEIBHBIX 00Pa30BaTEIFHBIX IIPOTPAMM) ITOCPEICTBOM HIEKTPOHHON
nH(pOpMaoHHO-00pa3oBatensHO cpeasl PI'BOY BO «Uenl'Vy». B uckmounTensHbIX ciydasx (Gopc-Maxop H T.1.) IpH
peanm3amy 00pa3oBaTeNbHOH AestenbHocTH ¢ mpuMeHeHreM 50, JIOT MoryT nprMeHsSTh KOMIIOHSHTEI, He BXOJIAIIHE B IIEPEUCHb
3NIEKTPOHHON HH(POPMAIIMOHHO- 00pa30BaTETbHOM CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBHS OCBOEHUSA TUCITUITIJIMHBI OBYYAIOIIIUMHUCA C HTHBAJIMTHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbA

OcBoeHHE NUCHUTUTMHBI HHBAUIAMHA U JHIAMHU C OTPaHHYCHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI OCYIIECTBISIETCS] C UCTIOIb30BAHUEM
CHEUUATBHBIX TEXHHYECKUX CPEICTB W HH(OPMAIMOHHBIX TEXHOJIOTHH, MPEIOCTaBISIEMBIX PecypcHBIM yueOHO-METOANYECKHM
LHEHTPOM 10 OOYYEHUIO WHBAIMAOB W JIUI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTAMH 370poBbs Yenl'Y mo 3ampocy oOydarorierocs
(MOOHMIIbHBIE CTIEIHANbHBIE TEXHHYECKHE CPEICTBA UL JIMI C HApYNICHWSIMHU 3pEHHS M C HapyIICHHEM CIyXa, aCCHCTHBHBIE
MHQOPMALIUOHHBIE TEXHOIOTUH).

Ipu HeoOXomuMocTH Uil OOYYAIOMIMXCS C HapyMICHUsMH 3peHHs Ha pabouMx MecTaX Uil IMPOBEICHUS NPAKTHYECKUX WIH
nab0paTOPHBIX 3aHATHH YCTaHABIMBACTCS CHEIUAIBHOE MPOrpaMMHOE oOecredeHue (IporpaMma peueBOil HaBUTAIWH, PEUYEBEHIC
CUHTE3aTOPbI, DKPaHHBIE JTYTIbI).

B yueOHble aymutopun obecrieunBaeTcs OeCHpensSTCTBEHHBIH IOCTYI Uil OOYYAIOIIMXCS ¢ WHBAJHIHOCTBIO M C OTPaHMYCHHBIMA
BO3MOXKHOCTSIMH 3JI0POBbsL. B KaXkmoi aymuTopuu, r1ie 00yJaroTcsi HHBATUIBI U JIUIA C OTPAHMYSHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBS,
MIPEeTyCMATPHUBACTCS] COOTBETCTBYIOIIEE KOJIMUYECTBO MECT JJIsl O0YJAIOIINXCSI C YIETOM HapYIICHUH UX 370POBBSI.

J1J1st OCBOGHHMS TUCIMIUIMHBI HHBATUIAM U JIHIAM C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3JJOPOBbS IIPEIOCTABISIETCS TOCTYI K IEYaTHBIM
WCTOYHHKAM, UMEIOIIUMCSI B HayqIHOH Onbimoteke Uenl'Y, ¢ MOMOIIBIO CHEIUATBHBIX TEXHUYECKHX CPEACTB; JOCTYII C MTOMOMIBIO
CHEUUATBHBIX TEXHHYECKUX M TPOTPAMMHBIX CPEJCTB K DJICKTPOHHBIM HCTOYHWKAM, MPEACTABICHHBIM B (POPME DIEKTPOHHOTO
JIoKyMeHTa B (hoHIe HayqHOU Onbmmorexn Yenl Y WM SJIeKTPOHHO-OMOIMOTEYHBIX CHCTEMAX.
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y‘-le6HO-MeTOHI/I‘IeCKI/Ie MaTepualbl AJs 06yqalonmxca n3 yucjia MHBAJIMAOB W JIUI C OrpaHUYCHHBIMH BO3MOKHOCTAMHU 310POBbA
MNpeaOCTaBIAIOTCS B Q)OpMaX, aJalITUPOBAHHBIX K OrPAHUYCHUAM UX 310POBbA U 0COOEHHOCTSIM BOCIIPpUATHUA I/IH(i)OpMaHI/II/I.

I[JIS[ HWHBAJIUIOB U JIML C OIPaHNIYCHHBIMHA BO3MOKHOCTAMU 3J0POBbs OCBOCHUE NUCITUIUIMHBI MOKET OBITh YACTHYHO WJIH ITOJIHOCTBIO
OCYMICCTBJICHO C UCIIOJIb30BAHUECM JUCTAHIIMOHHBIX 06paBOBaTeJII>HI>IX TEXHOJIOTHiA.

HpI/I IMPOBCACHUUN HpOMe)KyTO‘IHOﬁ arreCralu 110 JUCHUILUIMHE O6y‘IaIOHII/IMC$I C HWHBAJIUJIHOCTBIO M C OIpaHHYCHHBIMHU
BO3MOXXHOCTSAMHU 300POBbSI oOecrieunBacTCs MO HX 3asABICHUIO IpeaAOCTaBICHUEC B HOCTyHHOfI (’popMe B 3aBUCHUMOCTH OT HX
HHAUBUAYAJIbHBIX 0COOEHHOCTEHN HHCTPYKIHHU O IOPAAKE IPOBECACHU HpOMe)KyTO‘IHOI\/'I aTrTeCTaly, OLCHOYHBLIX CpEACTB H
BO3MO>KHOCTH OTBCTOB Ha 3aJaHHs (HI/ICLMGHHO Ha 6yMare, Ha60p OTBCTOB Ha KOMIIBXOTEPE, MUCbMCHHO HIpI/I(I)TOM Bpaﬁﬂﬂ, C
HCIOJIb30BAHUEM YCIIYT aCCUCTCHTA, ycTHO).

HpI/I MIPOBEACHUU NPOUCAYPHI OICHUBAHUSA PE3YJIbTATOB 06y‘I€HI/I$[ HWHBAJIUMAOB U JIUI C OrpaHUYCHHBIMU BO3MOKHOCTSAMU 310POBbA
NpeayCMaTpruBacTCA NCIIOJIb30BAHUEC IIPEAOCTABICHHBIX YenlV uim cOOCTBEHHBIX TEXHUYECKHIX CpEeaCTB, HCO6XOI[I/IMI>IX UM B CBA3U C
HUX MHAUBUAYAJIbHBIMU 0COOEHHOCTSIMHU. HpI/I HeO6XOI[I/IMOCTI/I HHBaJIWAaM U JMIaM C OTpaHUYCHHBIMH BO3MOKHOCTSMHU 310POBbA
NIpeaAOCTaBIACTCS AOMOJHUTCIBHOC BpEMs UL IOATOTOBKM OTBETA HA 3alaHUs, IMPOLEAYypa OLUCHUBAHUSA PC3YJIbTATOB O6y‘IeHI/I$[ 1o
JUCHUIITIMHE MOXKET MPOBOAUTHCS B HECCKOJIBKO JTAIIOB.
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