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1 OEJb U 3AJAYU OCBOEHUA JTUCIHUIIJIMHbI

I_[e.m, OCBOCHHA AUCHUIUIMHBIL: SBJIACTCA HU3YUCHUC q)yHI[aMeHTaJIBHBIX OCHOB BSaHMOﬂeﬁCTBHH
HOHU3UPYIOIIUX I/I3J1y‘IeHHﬁ ¢ OMOJIOTHYECKUMU O6’beKTaMI/I, BKJIIOYasi MCXaHU3MBI IIPOTECKaHUA IIOCTpa-
ANAlIUOHHOTI'O IICprUoaa.

33}13‘[“ HN3YUCHUA NUCHUIIJIMHBI:

— H3y4YCHHUE OCHOBHBIX IOHATHI O B3aMMOACHCTBUH M3JIyYCHHI PA3IMYHOMN IPUPOJIBI C )KUBBIMH CH-
CTCMaMHU, 1, B IICPBYIO OUCPCAb, BOIIPOCOB, KACAIOIIUXCA (1)I/I3I/IKO'XI/IMI/I‘-ICCKI/IX U MOJICKYJIAIPHBIX MCXa-
HH3MOB IEPBUYHBIX MIPOLIECCOB JIyYEBOrO MOPAXKCHUS, TPOTEKAFOLIMX C MOMEHTA BOSHUKHOBCHUS HOHH-
3UPOBAHHBIX U B036}I)KI[CHHLIX aTOMOB M MOIJICKYJ OO MOABJICHUA BUAWMBIX CTPYKTYPHBIX W q)YHKHI/IO-
HaJIbHBIX U3MCHCHHUIA;
— TOJy4YeHHEe HEe0O0XO0AMMOro o0beMa 3HaHUU B 00JacTH paanoOMONIOTHH, NMPEIHA3HAYEHHOTO IS
OCYILIECTBIICHHS aHAITM3a U ITPOTHO3a MOCJICICTBUI PaANAIIMOHHOTO 00Ty YCHHS.

2 HIEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA
MO JMCHMIIVINHE

[Iponecc n3ydeHus AUCIUILIMHBI HANIPaBIIeH Ha (GOPMHUPOBAHHUE CICAYIONUX KOMITCTSHITUI 1 WH-
JUKATOPOB MX JocTtukeHus: B coorBeTcTBUM ¢ OC HUAY MUDU u OOIT BO no cnenuaibHOCTH.

IIpodeccuonanbHble KOMIETEHINHA U MHANKATOPbI UX 10CTHKEHHA:

3amaya npodeccuo-

OO0BeKT unu 00-

Konx n nanmenona-

Ko 1 Haumenosanue -

OcHoBanue (mpodeccuo-
HaJIbHBIA CTAHAAPT, aHAIIN3

HAJIBHOHU e TeIIbHO- JMKaTopa OTIBITA)
JIACThb 3HAHHUS nue [1K
CTH moctmxerns [TK O0001IeHHBIE TPYAOBEIC
GyHKIMH

Tun 3agaun npodecCHoHaIbHOMN NEATEIBHOCTH: HAyYHO-UCCIICA0BATEIbCKHIM

CrocoOHOCTE camo-
CTOSTCIILHO CTaBUTh
KOHKPETHBIC 3a]]auH
Hay4HbIX HCCIIEIO-
BaHHUH B 001aCTH
(bu3nKu, OMOPU3NKH
U sJIEpHOM MEJIUIIU-
HBI, pelIaTh X ¢
[MOMOIIIBIO COBpe-
MEHHOH annaparypsl
1 THPOPMAITOHHBIX
TEXHOJIOTHH, KC-
[OJIb3ys HOBEHIIUI
OTEYCCTBCHHBIN U
3apyOeKHBII OIBIT

0OBEKTHI U TEX-
HUYECKHE
YCTpOMICTBA, UC-
MyCKAOIIIE UITH
CII0COOHBIE HC-
MyCcKaTh HE
MOHHU3UPYIOIIEe
1 MOHU3HUPYIO-
Iee U3TyueHHE

[IK-2 Cnocoben
MIPOBOJUTH Hay4Y-
HBIE HCCIIe/I0Ba-
HUS B W30paHHOM
obracth  dKcIe-
PUMEHTAIBHBIX |
(unmu) TeopeTHue-
CKUX (U3NUECKUX
HCCIEAOBAHUNA €
MOMOIIBIO COBpe-
MEHHOW Tpubop-
HOH 0aspl (B TOM
Yucie  CIO0XKHOIO
(hmznyeckoro
o0opynoBaHUs) |
nHPOPMAITUOH-
HBIX TEXHOJOTUH
C YYeTroM oTede-
CTBEHHOTO M 3a-
pPyOEXHOTO OTIBI-
Ta

3-I1K-2 3Hath: 3¢ dek-

THBHBIE METONBLI  JIA
MIPOBEJEHUS  HAYYHBIX
UCCJIEIOBAHUI.

V-IIK-2 VYmers: BBIOU-
path Hambomee 3¢ddex-

THBHBIE METONBLI  UIA
MPOBEJEHUS  HAYYHBIX
UCCJIEIOBAHUI.

B-IIK-2 Bmaners: 3Ha-
HHUSIMH M HaBBIKAMM JUIS
MPUMEHEHUS COBPEMECH-
HOU pubopHOI 6a3bl Ha
YpOBHE, HEOOXOIUMON
JUIST TIOCTAHOBKH H pe-
IIEHUS 337144, HMEIOIINX
€CTECTBEHHO-HAYYHOE
HaIpaBIlicHHUE.

[IpotdheccuonanbHbII cTaH-
napt ««40.008. Cnenuanuct
[0 OpraHU3aluK U yIIpaB-
NMEeHNI0 HAYYHO-
MCCIIEI0BATENLCKUMU U
OTIBITHO-KOHCTPYKTOPCKUMU
[paboTamm»

O06o0mIeHHas TPy IOBast

(b yHKITHSI

A.6. OpraHnu3zanys BBITIOJ-
HEHUS HAy9IHO-
MCCIIeIOBATEIHCKUX PadoT
[0 3aKPEIJIEHHON TEMAaTUKE

Tun 3agaun npodeccuoHaNbHON AEATEILHOCTH: HAYYHO-HCCIIeI0BATENbCKUN
CriocoOHOCTH ca- 00BEKTHI U [IK-5.1 Criocoben | 3-1IK-5.1 3nHath cBoii- | IlpodeccnonanbHbIit
MOCTOSITEITEHO TEXHUYECKUE | TUTAHUPOBATH U cTtBau CcTpykTypy ¢u- | cranmapt «40.011. Cre-
CTaBUTh KOHKPET- YCTPOWCTBA, | OPraHM30BBIBaTh | 3MYECKHX MPOLIECCOB, LUAJTUCT 110 HAYYHO- HC-




HBIC 33/1a4U WCIyCKAalO- | MEPONPHUSITUH M0 | MPOUCXOJAIINX B Pa3- CJICZIOBATEIHCKUM U
HaYYHBIX HCCIIe- e WIH OCYIIIECTBIICHUIO | JIMYHBIX CPEJax; TEOpe- | OMBITHO- KOHCTPYKTOP-
JIOBaHUN B 00Ja- CHOCOOHBIC | HAYYHBIX MCCIIC- | THYECKHE OCHOBHI M 0a- | CKUM pa3paboTKam»

cTH Qu3uku, OMo- | HCIyCcKaTh HE | JOBaHHI B U3- 30BbIC TIpesicTaBieHus  |(OOOOIICHHAS TPy IOBast
(U3UKY U AOEpHON | HOHHU3UPYIO- | OpaHHOM 00NacTH | HAYYHOTO MCCIeAoBa-  [(DYHKITUSA

MEIUINHEI, pe- Iee ¥ MOHU- | OKCIIEpUMEHTallb- | HUS B BEIOpaHHOHM 00ma- | B.6. [IpoBenenne nHay4no-
IIaTh UX C TIOMO- 3UPYIOIICe HOW U (WK) Teo- | cTH PyHAaMEHTAIBHON | UCCIECMOBATEIILCKUX U
B0 COBPEMEH- U3JTy4YCHHUE peTuyeckoit pu- n(WIIn) 3KCIIEpUMEH- OIIBITHO- KOHCTPYKTOP-

HOW anmnapaTypsl 1
WH(POPMAITUOHHBIX
TEXHOJIOT UM, UC-
I0JIb3YS1 HOBEU-
IIAHA OTEYCCTBEH-
HBII U 3apyOex-
HBIN OTIBIT

3UKH C TIOMOIIBIO
COBPEMEHHOU
puOOPHOIT 6a3kl

TaIbHON (PU3UKHU; OC-
HOBHBIE COBPEMECHHBIE
METOJIBI pacueTa 00beK-
Ta HAy4HOT'O HCCIIeI0Ba-
HUSI, UCIIOJIB3YIOLIHE
nepenoBbie HHPOKOM-
MYHHUKaLMOHHbIE TEXHO-
JIOTUH

VY-IIK-5.1 ymers onpe-
JeIsTh el HayqHO!
paboTHI 1 CTIOCOOBI HX
MOCIIEIOBATENBHOTO JI0-
CTHKEHHUSI, TPAMOTHO
pactpenensits pabouee
BpeMs Ha JOCTI)KEHHE
TIOCTaBJICHHBIX 1IETIEH;
YIPABJIATH TPYLOBBIMU
pecypcamu u paboToi
[epcoHaJIa B MajIon
Hay4YHO- UCCJIeJI0BaTEIb-
CKOH rpymmne

B-IIK-5.1 BnaneTs Me-
TOJaMH OpTraHU3aLN
3¢ (HeKTUBHOI COBMECT-
HOM paboTHl MpH HPO-
BEJICHUHU TEOPETHYECKUX
Y 9KCIIEPUMEHTAITbHBIX
WCCJIeI0BAaHUM; MTPU-
KJIaJHBIMHU TIPOTpaMma-
MH JUIs1 U3y9IEHUS pa3-
JIMYHBIX (PU3NIECKUX
NPOIIECCOB B 3JIEKTPOH-
HBIX YCTPOHCTBaX M
OHMOJIOTHUECKUX 00BEK-
Tax

CKHX pa3pabOTOK IPH HC-
CJIeIOBaHUH CaMOCTOSI-
TEJIBHBIX TEM

B PE3YIBbTATC U3YUCHUS JUCHUIIIMHBI CTYACHT OJOJIPKCH:

— MOJIEKYJISIPHYIO CTPYKTYPY ¥ (YHKIIMOHUPOBAHHE HAIMOJEKYISIPHBIX KOMIUIEKCOB OMONOTrHYe-
CKHMX CHCTEM Pa3HOTO YPOBHS CIOXHOCTH, (PU3UIECKOM CYITHOCTH MPOIECCOB TPeoOpa30BaHUs BEIIECTBA
Y DHEPTrUuu B OMOJOTHYECKHUX CHCTEeMaX, 0COOEHHOCTEH MH(POPMAIMOHHBIX B3aUMOJACHCTBUN MOJIEKYIISP-
HBIX, KJICTOYHBIX ¥ HAJKJICTOYHBIX CTPYKTYP OMOJIOTUUECKHUX CUCTEM;

— OCHOBHBIE TIOHATHUS PAAUOOHONOTHH; (PU3NIECKYIO MPUPOY ACHUCTBHSI HOHU3UPYIOIIETO MU3ITyde-
HUS; MEXaHU3MBbI OMOJIOTHYECKOTO JNCUCTBUSI HOHU3UPYIOIIETO U3ITYUYCHHs; PEAKIINH KIETOK, TKAaHEH U op-
TaHU3MOB Ha JIEHCTBHE MOHU3UPYIONMIETO U3My4YeHHUs; (OPMUPOBAHHE OTIAJICHHBIX paJHAlMOHHO-
MHIYIIUPOBAHHBIX A()(PEKTOB; MEXaHU3MbI PA3BUTHS PaJAHAIMOHHO-UHIYIIUPOBAHHOTO KAHIIEPOTE€HE3a U
HACJIEICTBEHHBIX 2P PEKTOB; 0OCOOCHHOCTH MOBEACHUS PAIUOHYKIIUIOB B OKpYKaIOIIeH cpere

Ymemn:



— OMpeneNsiTh INIaBHbIE (DAKTOPHI, BIUAIONIME HA XapakTep U 0OCOOEHHOCTH OMOJIOTMYECKUX MPO-
IIECCOB;

— TPUMEHATH Ha MPAKTUKE TOJTYYEeHHBIC 3HAHUS; IJITAHUPOBATH M MIPOBOAUTH PAAHOONOIOTHIECKHE
UCCIIeJOBaHMS; paboTaTh ¢ mprudopaMu, 000pyI0BaHUEM, a TAKXKe C OMOJIOTHYECKUM 00BEKTaMH IIPU BBI-
MOJTHEHUU PainOOMOJIOTMYECKUX UCCIIE0BAaHU; IPECTABIATh MaTepual B YCTHOM, MUCbMEHHOM U Tpa-
¢uueckoit popme IS pa3IMIHBIX KOHTUHTEHTOB CIIyIIaTedIe.

Braoemw:

— YBEPEHHO BJIAJICTh CUCTEMHBIM NPEICTABICHUEM O PAAMOAKTUBHOCTH, 00 MCTOUYHHKAX U IPHUPO-
7ie MIOHU3UPYIOUINX U3ITy4eHUH, (PU3NYECKHUX acleKTaX B3auMOJICHCTBHS U3ITYUYEHUS C BELUIECTBOM;

— HAaBBIKAMHU HCIIOJIb30BAHUS OCHOBHBIX PaJIMOOMOJIOTHUECKUX MOHITUH; BEICHHUS TUCKYCCHUHU IO
TeMaM o0mIel U MeTUIIMHCKON paanoOnoIoruH;

— HAaBBIKAMU CaMOCTOSATENIFHO MPUHUMATh PEIICHHS MO pa3paboTKe W MPUMEHEHHIO (PU3NYEeCKUX
METOJI0B JUIs 00ECIeUYeHns paJualiOHHON 0e3011acHOCTH 4eJIO0BeKa M OKPYKaloIleil cpenibl, B JUarHo-
CTUKE W JICUCHHUU TMAIMEHTOB, a TAK)KE B IPYTUX OMOJIOTHYECKUX M MEIUIMHCKHX TEXHOJIOTHUSX, CBSI3aH-
HBIX C PaJIUAIlMOHHBIMH U (PU3UUYECKUMHU (PaKTOPaMHU,;

— HAaBBIKAMHU HCIIOJIb30BAHUS CIIPABOYHBIX MATEPHAJIOB JUISl pacdyeTa aKTUBHOCTH PaJvOHYKIH[A,
BbIOOpa TOJIIMHBI U MaTepHaia (pU3MUeCKOW 3alIMThl, HABBIKAMU TUIAHUPOBAHUS U MPOBEICHHUS OHOIIO-
T'MYECKOT0 IKCIIEPUMEHTA C UCIIOJIb30BAHUEM PAIHOHYKIINIOB,;

— (hMBMKO-MAaTEeMAaTUYECKUMH METOJaMH JUIS ONHCAHUS MPOIECCOB B OMOIIOTMYECKHUX CHCTEMAax
Pa3HOTO YPOBHS CI0KHOCTH.

3 MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
ITPOT'PAMMBbI

Huctummuaa «Paduobuonoeusy OTHOCUTCS K Yacmu, opmupyemon yyacmuuxamu o06pazosa-
MeNbHbLIX OMHOWEHUL eCMecm8eHHOHAYYH020 MOAYJS NUCHUIUIMHBI (MOAYJIH) MO BBIOOPY ydeOHOTro
Tu1aHa 1o HanpasieHuro moarotoBku 03.03.02 Qusuka.

Jucuunnuna peanusyercs kadenpoit ooweti u meouyunckou ¢usuxu JUTU HUSAY MUOU.

4 BOCIUTATEJBHBINA MOTEHIUAJ JUCIUIIJIAHBI

Hanpasnenus/uenu .
3anayn BocuTaHus (KON) BocnuraTenbHbIH TOTSHIUAN UCIUITINH
BOCIIUTAHUS
DKOJIOTHYECKOe B9 ¢dopmupoBanne 6e- Hcnonb3oBanne BOCIMTATENLHOTO MOTEHIHMANA JUCIH-
BOCIIMTAHUC PEXHOrO OTHOWIIEHUS K IUIMHBIL U1
IPUPOE W OKpYyKAfomeil - PA3BHTHE JKOJIOTMUYECKOM KYJIBTYphI Yepe3 yueOHbIe 3a-
cpene JaHMsI UCCIIeI0BATEIBCKOTO XapaKTepa, OJr0TOBKY pe-
(bepaToB, TOKIIA0B, TPE3CHTALUH, 3cce, HAYYHO-
00pa3oBaTeIbHBIX MPOEKTOB IKOJOTHYECKOIN HANPaBJICH-
HOCTH;
- COJICCTBUE PA3BUTHIO DKOJOTHYECKOTO MBIIILICHHS Ye-
pe3 U3yveHue MoCICICTBUN BIUSHUS Y€JI0OBEKa HAa OKPY-
JKAIOIIYIO CPEY
Hntennexryansnoe | B11 gopmupoBanue Kyinb- (HOPMHPOBaHHUS KyJIbTYPbl yMCTBEHHOTO TPY/Ia IIOCPE-
BOCTIUTaHUE Typbl yMCTBEHHOIO TpyJa = CTBOM BOBJICUCHHS CTY/JCHTOB B y4eOHbIC HCCICI0BA-
TEbCKHUE 3aIaHusl, KYPCOBbIC pabOTHI U JIp.
IIpodeccuonansnoe | B15 ¢dopmupoBanue rncu- (HOpMHUPOBaHUS yCTOHYMBOIO MHTEPECA M MOTHBAIIUM K
U TPYZIOBOE BOCIIH- | XOJIOTHYECKOM TOTOBHOCTH TPOMECCHOHANBHON NeATeIbHOCTH, IOTPEOHOCTH B JI0-
TaHue K TIpo(becCHOHANbHOI fesi- CTHKEHHH Pe3yIbTaTa, OHHMAHNs q)YHKI_II/IOHaJ'ILHBIXv
TEBHOCTH MO M36paHHOI 00s13aHHOCTEN U 3a1a4 N30paHHON npo@ecchOHaanon
npodeccu JeSTeILHOCTH, YyBCTBA MPO(ECCHOHAIBHON OTBETCTBEH-
HOCTH 4epe3 BHIIMOJIHEHUE YYEOHBIX, B TOM YHUCIIE TIPAKTH-
YECKHUX 33JIJaHHH, TPEOYIOUIUX CTPOTOro COOJII0ACHMSI




MIPaBUJI TEXHUKH O€30IIACHOCTU ¥ UHCTPYKIUH 110 paboTe
¢ 00opyI0BaHMEM B paMKax J1abopaTOPHOTO MPAKTHKyMa

[Ipodeccuonans-  B24 dhopmupoBanue Kyiib-
HOE BOCITUTAHUE  TYPBI paaUaIliOHHON 0e3-
OIACHOCTH TP MEIMIINH-
CKOM HCIIOJIH30BaHUH HC-
TOYHUKOB HOHU3HUPYIOIIE-
T'0 ¥ HEMOHU3HPYIOIIETO
U3ITyYCHUS

- (hopMupOBaHUS KYJIBTYpHI paJUallMOHHON 0€30TacHO-
CTH, B TOM YHCJIC TP MOJTYYCHUHU MPAKTUICCKUX HABBIKOB
MOCPEJICTBOM TEMATUYECKOTO aKIICHTUPOBAHHUS B COJIEP-
YKAHUW JTUCIMIUINH U y4eOHBIX 3aJJaHUH, TOJITOTOBKH 3C-
ce, peepaToB, IUCKYCCHIL, a TAKXKE B X0O/I€ TIPAKTHUECKON
paboTHI C TEPAIEBTHYECKUM U JUATHOCTUIECKIM 000py-
JIOBaHHEM.

- (hopMupOBaHUS CO3HATEIHLHOT'O OTHOIIICHUS K HOPMaM U
MpaBUJIaM IUPPOBOrO MOBEICHUS TOCPEICTBOM BBIIOJI-
HEHHSI UHJTUBHUTyaJIbHBIX 3aJIaHHH.

5 CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI

5.1 O0beM AUCHUIIIMHBI

O6mast TpymoeMKocTh (00beM) Paduobuonozus cocrapnset 2 3adetnbix equnanil (3ET), 72 akane-

MHWYCCKHUX 4Haca.

Tabmuma 5.1 — O0BEM IUCHUIUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

Bcero, 3auet- |Cemectp
Bun yuebHoit paboThl HBIX €IUHHUIL 8
(akaj. yacoB)
KonTakTHas padoTa ¢ npenogaBartejemM
B TOM YUCIIE:
— ay/IMTOpHAs 110 BUJAM Y4€OHBIX 3aHATHIA 30 30
— JICKITUHU 10 10
— IPAKTUYCCKUEC 3aHATHUS 20 20
— mabopaTopHbIie pabOThI 0 0
CamocrosiTesibHas padoTa 00yUyaouuxcst
B TOM YHCJIe: 42 42
— npopabOTKa KOHCIEKTA JIEKLIUU 14 14
— MOJrOTOBKA K NPAKTHYECKOMY 3aHSTHUIO M €ro MocIeAyoas 10padoTka 14 14
— MOJITOTOBKA K JJa0OpaTOPHOMY 3aHSATHIO U €0 TOCIIeAYIOIIasl TopadoTKa 0 0
— COCTAaBJICHHUSI TJ10CCApUs 4 4
— MOJTrOTOBKA JOKIaaa 4 4
— pedepar 6 6
Bua npoMexkyTo4yHoi arrectannu (3a4er, JK3aMeH) 3a4ueT 3a4ueT
HToro no mucuuniuge 72 72
Tabnuma 5.2 — Pactipenenenue yueOHOM Harpy3KH 10 pas/iesiaM TUCIUILTIHBI
Buner yaeOHON Harpy3Kku v UX TPYAOEMKOCTb, BKITIOYasl ca-
MOCTOSITCJIbHYIO paOOTY CTYJICHTOB, aKaJl. 4achl dopmu-
:
5 o |=fEl 8 |a2F % |22 .| o
= HaumeHnoBanue pasnena < |2 «|QE Q| 3 e ESlg Ll 8 = S| g
s TUCITUTLTAHBI = |2 E|E é ol & 2 g é = :F: 5| & é 2l g TOPI
g & E;;:g S8 ;:gg%;:g o | ocsocHus
= | 58|38 g); s 5 %); S &3 E); 3 KOMIIE-
= :%3% :%35 :%g s TeHIMit
SO | = = o |0 = o
1 | dusnveckue OCHOBHI pa- 4 7 0 0 0 18 0 29 | 3-IIK-5.1
JTUOOMOIIOTUN V-TIK-5.1




Buonornyeckoe neiicteue 6 13 0 0 0 24 0

MOHU3HUPYIOLIUX U3ITyYe-

HUH

43 | B-IIK-5.1
3-T11K-2
V-IIK-2

HUTOI'O: 10 | 20 0 0 0 42 0

75| B-IIK-2

5.2 Conep:xanue TUCUUIIMHBI

Tabmuas.3 — JIeKIuoHHBIH Kypc

Ne
JIEK-
1005051

Ho-
Mep
pas-
nena

TpynoemMKocTs,
aKajl. 4acoB

Tema JIeKIIUU 1 TIepEUYCHb TUIAKTHICCKUX CIMHHMII

BCETO

B T. Y. C UC-
I10JIB30BaHU-

em UOT

I[Ipeamer paguoduosorusi. ®usnyecKue 0CHOBbI PaaM00MOJI0T I
Beenenue B panuodbuonoruto. Mcropus paszsutus Hayku. CBs3b pa-
MTMOOMOJIOTUU C JIPYTUMH HayKaMu. AKTYallbHOCTh HCCIIEIO0BaHUs
OMOJIOTMYECKOTO JICHCTBUS HOHU3HUPYIOIMUX W3NydeHuil. OCHOBHas
3ajava paguoouonorud. OCHOBHOW pagroOHOIOTMYECKUN MapaioKc.
(OCHOBHBIE 3TaIbl PA3BUTHS PAIMOONOJIOTUH.

Buabl moHM3MpYOIMX H3IyYeHUil. MexaHu3Mbl B3auMO/1elCTBUS]
HOHU3HPYIOIIUX U3Ty4YeHHUii C BEeIIeCTBOM.

HoHu3upyroniye u3nydyeHus. DIeKTPOMarHuTHbIE U KOPITYCKYIISPHBIE
n3mydeHuss. OCHOBHBIC MEXaHM3MbI B3aUMOJICUCTBUS PEHTICHOBCKOIO
M3ITy4yeHUsl U Y-KBAaHTOB ¢ BeuiecTBOM (porodddext, addext KommnTo-
Ha, 00pa3oBaHWE 3JIEKTPOHHO-TIO3UTPOHHBIX Tap). KopmyckymnspHblie
3mydeHus. [IpsMo U KOCBEHHO HOHU3HUPYIOIIKE U3NTydeHus. YacTHIlbl,
[M0JTy9aeMbIe OT €CTECCTBCHHBIX U MCKYCCTBEHHBIX PAaTUOAKTHBHBIX HCH
TOYHUKOB. MeXaHu3M Mepefaud dHEepPruu 3apsuKeHHbIX dacTull. [1po-
HUKAIoMasl ClIoCOOHOCTh u3nydeHui. [ImoTHOCTh MoHM3anuu. JIuHe
Has Tiepefaya dHepruu. Penko- U MI0THO-HOHU3UPYIOUINE U3TyUeHHSsI.
Kpuas bporra.

YcrpoiicTtBo xkuBoil KieTrku. IHK — HocuTe b reHeTH4eCcKOM HMH-
popmanuu.

KneTtka — ocHOBHas euHULA )KU3HU. DOPMUPOBAHHUE KIETOYHOU TEO-
pun (McTopuyeckuii acnekT). MHorooGpasue KieTok. /[Be crymeHu
OpraHM3allK KJIETOK — MPOKapHOTHYECKHE U dykapuotuueckue. OcH
HOBHBIE JIeMEHThI KieTkd. Knerounas memOpana. CtpoeHue. DyHK-
nnu. [{urormasma. buoxumudeckuii cocraB. OCHOBHBIE KOMITOHEHTHI.
OHjoIUIa3MaTH4eckass ceTb. Pubocombl. MuToxoHapuu. Amnmapar
['onpmxu. JInzocomel. Ilnactuasl. Brirouenus. Bakyonn. Kirerounoe
1po. SIpo — HOCUTENb reHeTHdeckoi MHpopManuu. SnaepHas MeM-
Opana. Xpomatud. @ynkuuu sapa. Anpeimko. Knetku mpokapuor.
OcHoBHBbIE 351eMeHThl. Knetounas crenka. JKrytuku. Bopcunku. Kar-
cyna. Me3ocombl. Hykneoua. OcoOEHHOCTH CTPOEHHs 3yKapuOTHYe-
CKMX W TPOKAPUOTUYECKHX KJIETOK. CTpyKTypa XpOMOCOM. AMHHOA
KHCJIOTHI U HYKJICOTUIBI — KaK CTPYKTYpHbIe enuHuIbl 6enkos u JTHK.
Vcropuueckuii acniekt cozmanus mojenu crpoenus [IHK. Pentreno-
CTPYKTYpHBIM aHanu3 U peHtreHorpamma P. ®panknus. OTKpbITHE
ctpyktypsl JIHK [Ix. Yorconom n @. Kpukom. Pemnmkamus JTHK.
[loyKOHCEpBATUBHBIN, KOHCEPBATUBHBIN, NUCIIEPCHBIA MEXaHU3M pe-

mukanud. Mogens [x. Yorcona m ®@. Kpuka. ['eHeTnyeckuii Kom.




T'unore3a I'. 'amoBa. OcHOBHEIE CBOICTBA reHeTHUECKOT0 Koga. Oco-
OCHHOCTH TE€HETUYECKOU CTPYKTYPHI MPOKAPUOTHICCKUX U IYKAPHOTHUA
UECKUX KJIETOK.

/IHK — yyBcTBHTEAbHAA MHIIeHb KJIeTKU. Poab penapanun JTHK
B IO//ICPKAHUHU CTA0UIBHOCTH NeHETHYECKOI0 MaTepHaJIa.
OkcniepumenTsl Opaa, lanuenu u 3epkia 110 CPAaBHEHUIO PaguoyyB-
CTBUTEIBHOCTU sApa WU nurorazMel kinetku. /IHK — yHukanbhas
CTpyKTypa KieTKH. IIpsMoe nelcTBME HMOHMU3UPYIOLIECH paavalvu.
KocBeHHOE aeiicTBHE HOHM3UpYIOoEeH paauaui. CBOOOIHbBIE paJKa-
b1, Paguonus Boabsl. OcHoBHbIE Tkl noBpexaeHuii JJTHK. Ognonu-
reBbie pa3pbiBbl JIHK. JIBynuteBnie paspeibl JJHK. CuuBku JIHK-
JIHK, JIHK-6enoxk. I[ToBpexnenus ocHoBaHUH. OCHOBHBIC MEXaHU3MBbI
penapanuu JIHK. JlopennukatuBHas penapanusa. DoTopeakTHBaLIMS.
Penaparysi OQHOHUTEBBIX Pa3pBIBOB: CBEPXOBICTpas, ObICTpas, Mea-
nmenHas (SOS-pemnaparust). Dkciu3noHHas penapanus. [loctpernuka-
THUBHas penapauusd. Penmapanus nsynuresbix pa3pbisos JHK.

JleTajbHOe [eiicTBHEe HMOHU3HMPYKOIIMX H3Jay4YeHuil. MyrareHHoe
nelicTBHE HOHU3UPYIOIIUX U3TyYeHUI.

Jlo3a uznyuyenus. llornomenHass noza. Dkcrno3unuMoHHas no3a. Jle-
TalbHOE JCHCTBHEC HMOHU3UPYIOMUX H3iIydeHuid. Kierodynas rubens.
BrokuBaemocTs kieTok. Kiaccuueckue paanoOHONIOrHuecKue JKCIie-
[PUMEHTBI 110 ONPEENICHUIO BhKIBaeMocTH. KpuBble «103a-3QpexT»
KpUBbIE BBDKMBAEMOCTU. KoOIMYEeCTBEHHBIE XapaKTEPUCTUKH KPHUBBIX
BbDKMBaeMocTH. Cpenssist jeTanbHas 703a. PaauoyyBCTBUTEIbHOCTD.
@OopMbl KpPUBBIX BBDKMBAEMOCTU: 3KCIIOHEHIHUAJbHAsA, CUTMOMWIHAS.
Bxiaa npouneccoB penapanuy M peIUIMKalUy B PagvO4YyBCTBHUTEIb-
HOCTh KJeTOK. OmnpezneneHne MyTaluuu U MyTareHesa. ['eHHble MyTa-
uu (ToukoBble). Tpansunuu. TpancBepcun. Mytauuu ciBUra pamku
CUUTBHIBAHUS (AETEINH, HHCEPIUU OJTHOTO OCHOBAaHMUSI). XPOMOCOMHBIE
MyTaluu (CTPYKTypHBIE). XpOMOCOMHBIE adeppauuu (Koyblia, JUIIEH-
TpUKH, (PparMeHThl, TpaHcaokanun). KonuyecTBeHHbIE XapaKTepHCTHU-
ki MyTtareHe3a. Kpusble «mo3a-apdext» nns myrareHeza. CpaBHU-A
TeIbHBIE YAaCTOThl MHAYKLNU pa3IU4HbIX TUIIOB MyTanuil. MexaHusm
oOpa3zoBanusi Mytaruii. [IpemyrarimonHsie moBpexAcHUs. BrusHue
poueccoB penapaunu U perummkanuu JJHK Ha myTtarenes.

Moaupukanus jgydyeBoro nopakenus. Kuciopoauniii d3gpgpexr. Pa-
THONIPOTEKTOPbI M PATHOCEHCHOUIN3ATOPBI.

BnusiHue BHemHMX ()aKTOpPOB Ha pPagUOYyBCTBUTEIBHOCTb KIIETOK.
OmnbiT Tynes n Puna. Kucnopoausiit 3¢ ¢exr. AHOKCHS U TUIOKCHS.
Y cioBus MOMHON peanu3anuu KuciaopogHoro 3gdexra. [TpakTuueckoe
[IPUMEHEHHE KUCJIOPOIHOro 3(PQeKTa: M3bICKaHUE CPEACTB, MOBBIIIA-
FOLIUX PATUOPE3UCTEHTHOCTh OPraHU3MOB, JIydeBash Tepamusi OIMyXoO-
neif. MexaHu3M peanu3alnuu KUCIopoaHoro 3¢dekra. Paanonus Bosl.
3aBUCHUMOCTD BEJIMYHUHBI KUCIOPOJHOTO 3(PdeKTa OT penapanoHHOIO
craryca KJIeTKH. MeToabl Mou(pUKaIUs panouyyBCTBUTEIIEHOCTH OP-
raHu3Ma 3a cueT KUCIopoaHOro 3ddekra. [ToMck XMMHUUECKUX MOH-A
(bUKaTOPOB PAMOTYBCTBUTEIHHOCTH.

Pagnonporexropsl. MHnonmnankunamMuasl. Cepocoaepkaiiue CoeIu-
HeHust. [lepexBaTunku cBOOOAHBIX pagukanoB. OCHOBHbIE TpeOOBaHUS
K pannonpoTekTopaM. MexaHu3M 3alllUTHOTO JEHCTBHUS pagHONpPOTEK-
TOpoB. OCOOEHHOCTH JEHCTBUS HEKOTOPHIX PaJUONPOTEKTOPOB HA
[Pa3IMYHBIX YPOBHSX OpPraHMU3AIMHM — MOJEKYJISIPHOM, KIETOYHOM, Op-




raHu3MeHHOM. [IpakThueckoe HMCHOJIB30BaHUE PATUONPOTEKTOPOB B
HacTosmee BpeMs. Paamocencubunuzaropsl. [IpuMeHeHne paanoceH-
CMOMITN3aTOPOB B paJMOTEPAIINH OIYXOJIEHl.

UlyuyeBasi 00s1e3Hb. OTHa/1eHHBIE 3P eKThI 00/ 1yYeHusI.
PanuouyBCTBUTENFHOCTh TKAHEW OpraHu3Ma U pPaguOuYyBCTBUTEIb-
HOCTB OTJENBHBIX KiIeTOK. Kputnueckue opranbl. OCHOBHBIE KIIMHUYEA
CKHE€ CHHIPOMBI, MPOSBISIONINECS MPU MOPAKEHUU KPUTUYECKUX Op-
FaHOB: KOCTHOMO3TOBOM, JKEIyJOYHO-KHUIIEUHBIH, ILepeOpaabHbIN.
«CmepTh o1 Ty4om». PainodyBcTBUTENBHOCTE opranu3ma. dDakTopsl,
OTIPENICNIAIONINE PA3INYUs B PAAHMOYYBCTBHUTEIBHOCTH OCOOEH OJHOrO
Buja. Octpas myuyeBasi 601e3Hb. OCHOBHBIE MEPUOABI TEUEHHUSI OCTPOU
Ty4deBoit Oosie3HH: aza MePBUYHON OCTPOU peakinu, ¢aza KaKyIero-
Csl KJIMHUYECKOTO Oyaromoiyuus (JaTeHTHas1), (a3a BBIpaKEHHBIX
KITMHUYECKUX TPOSBICHUHN, (pa3a paHHEro BOCCTAHOBIICHHS. Pa3mny-
HbIC CTENEHU TSHKECTU OCTPOM JIydeBOW OOJIE3HH U OCOOEHHOCTH HUX
nporekanus. OtnaneHHble TocneacTBus oOydeHus. CokpalieHue
[IPOJOJKUTENILHOCTU JKU3HU. BO3HUKHOBEHHUE 37I0KAYECTBEHHBIX HO-
BooOpa3oBaHuil. Panuanmonnas karapakta. MexaHU3M OTAAJEHHBIX
[OCIEACTBUI 00NyueHus. YCKOPEHHOE paJuallMoHHOe ctapeHue. Pa-
6otel Hancona, Koporomuna, MsicHHKA 110 H3yYSHHUIO OT/IAJICHHBIX I10-
CJIEJICTBUI 0OMyuyeHUs Y BBDKUBIINX OOJTYYEHHBIX KIeTOK. CaabTaHTh]
1 paropachl y APOXNIKEBBIX KIETOK. AHAJIOTHS MEXIY OIyXOJIEBBIMU
KJIETKaMU U pajguopacamu Ipoxokeil. OHKOTeHBI.

[IpuMeHeHNe HOHU3UPYIOIIMX U3JIYUYeHHH B MeIHIHHe.
lcrionb30BaHNe PEHTTEHOCKOIUU U PEHTTreHOrpaduu A AUArHOCTH-A
ueckux 1enei. Panuorepanus. OCHOBHBIE TPYJHOCTH B paiuOTEPAIINY
OMyXoJiel M MyTH UX npeonosneHus. Panuonporektopel. Paguocencu-
ounmsaropel. Kpusast bparra. Tspkenble 3apsokeHHBIC 9acTUIBL. Menun-
LIMHCKUE YCKOPUTEIH.

Uroro:

10

Ta6muma 5.4 — [IpakTuueckue 3aHATUS

= . TpynoeMKoCTb, akaj. 4acoB
E 2 § HanmMmeHoBaHMe NPaKTHYECKOTO 3aHATUS B TOM YHCJIE C
3 < 2 U TIepeueHb TUIAKTUIECCKUX €IUHHII BCEro HCTIOIB30BAHH-
= = em UOT
1 1 [Ipeamer panuobmonorus. dusnyeckue OCHOBBI PagTuOOHO- 4 i
oruu
2 1 Teopun OGMONOTMYECKOT0 AECHCTBUS MOHU3UPYIOIETo U3Iy- 3 -
YCHUS
3 9 Bo3zaelicTBue MOHU3UPYIOIIETO W3IY4YEHUsS Ha MOJEKYJISp- 3 i
HOM ypOBHE
4 5 Bo3eiicTBue HOHU3UPYIOIIET0 HM3Iy4EeHUS Ha KICTOYHOM 5 -
YpOBHE
Bo3eiicTBue MOHU3UPYIOIIETO U3IY4YEeHUS Ha OpraHU3MeH- 5 -
HOM ypOBHE
Bo3zaelicTBuEe MOHU3UPYIOIIETO M3IYYEHUSI Ha MOJOBYHO CH- -
5 2  [creMy u 3MOpuorene3. OnocpeoBaHHbIE U OTAAJICHHbBIE (- 2
(bekThI 00yueHus
6 2 |OtHocuTenbHas Ouosoruyeckass >PpQPeKTUBHOCTb. bronoru- 2 -




YecKoe JeiCTBIEe HHKOPIOPUPOBAHHBIX PaTUOHYKIINI0B

7 2 [lydeBas 6oJe3Hb 2 -

Uroro: 20 -

Tabnuma 5.5 - JlabopaTopHble pabOTHI HE IPEAYCMOTPEHBI

Tabnuna 4.6 — CamocrosiTenpbHas paboTa CTyIeHTa

Paznen
JACIIU- e Bux camocrosTenbHOM pabOTHI CTYIeHTa Tpynoemxocte,
UHEL /i 4acoB
1 1.1 ITpopaboTka KOHCIIEKTa JICKITUU 7
1.2 [ToaroToBKa K MPaKTUYECKOMY 3aHSATHUIO U €ro MOCIeAyIoIIas 7
nopaboTKa
1.3 [ToaroroBka kK 1a0OPATOPHOMY 3aHATHIO M €r0 MOCIEAYIOIIas 0
nopaboTKa
1.4 CocraBieHus rioccapus 2
15 IToaroroBka nokiana 2
2 2.1 ITpopaboTka KOHCIIEKTa JICKITUU 7
2.2 [ToaroToBka K MpPakKTUYECKOMY 3aHSATHUIO M €r0 MOCIEIyIoIIas 7
nopaboTKa
2.3 [ToaroroBka K J1abOpaTOPHOMY 3aHSTHIO W €ro IMOCIEIyIoIIas 0
nopaboTKa
2.4 CocraBiieHus rioccapust 2
2.5 [TonroroBka nokiiana 2
2.6 Harnncanwne pedepara 6
NTOTI'O: 42

6 OBPA3OBATEJIBHBIE TEXHOJIOTI'MU

OO6pa3zoBaTebHBIE TEXHOJIOTHH, UCIIOJIB3YEMbIC MPU PEATH3alUN PA3JIMYHBIX BUIOB Y4eOHOU pado-
THI 1 Jaronire Hanbomnee 3 PeKTUBHBIC Pe3yTbTAaThl OCBOCHUS JUCIUILTHHBI:

1. JEKHUS, macrep-kiaace (JIk, MK) — nepenaua yueOHoi mHbOpMaIMK OT MpEnoaaBaTes K
CTYJIEHTaM, KaK MPaBUJIO C MCMOJIb30BAHMEM KOMIBIOTEPHBIX M TEXHUYECKUX CPEICTB, HANPABICHHAs B
OCHOBHOM Ha MPUOOPETEHHE CTY/IEHTAaMH HOBBIX TEOpETHYECKMX M (aKkTHueckux 3HaHuil. Hambonee
pacmnpocTpaHeHHbIe BHBI ((OpPMBI) OpraHU3alMU y4eOHOTO Mpoliecca sl JOCTHKEHUS OIpeIeJIeHHbBIX
pe3yabTaTOB OOYUECHHS M KOMIIETEHITUMN |

HNudopmannonnas Jexkuus.

IIpo6aemHast Jjiekuusi — B OTJAUWYHE OT WHGOPMAIIMOHHOW JIEKIIMH, HA KOTOPOW COOOIIAIOTCs
CBEICHUS, TMpeIHa3HAuUeHHBbIC ISl 3allOMUHAHUS, Ha MPOOIEMHOW JIEKIIMU 3HAHUS BBOJIATCS Kak
«HEHW3BECTHOE», KOTOPOE HEOOXOMMO «OTKPBITHY. [IpobieMHast JeKIusi HaYMHAETCSl ¢ BOTIPOCOB, C TO-
CTAaHOBKHM TMpOOJEeMBbI, KOTOPYI0 B XOJle¢ M3JIOXKEHHS MaTepuana HeoOxomumo pemuTs. [Ipu sToM
BBIJIBUTaeMasi pobiieMa TpedyeT He OJTHOTUITHOTO PEIICHUS, TOTOBOM CXeMBbI KOTOPOTo HET. JlaHHBIHM THIT
JEKIUU CTPOUTCS TaKUM 00pa3oM, YTO ACSITENBHOCTh CTYACHTa MO €€ YCBOSHHIO MPUOIMKAETCS K
MMOMCKOBOM, HccienoBarenbckoil. Ha mogoOHBIX Jeknusix o00s3aTenieH AHaJIor TMperojaBaTes |
CTYJIEHTOB.

Jleknusi-Bu3yajm3anmss — YYAT CTyJIEHTa TMpPeoOpa3oBbIBaTh YCTHYID W  MHCHbMEHHYIO
uH(pOpMaLMI0O B BH3yalbHYIO (GOpMY, BBIICISISI TPH ITOM HauOoJee 3HAYMMbIE U CYIIECTBEHHBIE
aneMeHThl. Ha JIeKIuu ueronb3yroTes CXeMbl, PUCYHKH, YEPTEKH U T.II., K TTOJATOTOBKE KOTOPHIX MPHUBJIE-
KaroTcst oOyuatomuecs. [IpoBeaeHne IeKIMU CBOTUTCS K CBSI3HOMY Pa3BepHYTOMYKOMMEHTHPOBAHUIO
MpEenoIaBaTesieM MOArOTOBIEHHBIX HATJISAIHBIX ocoOuit. [Ipu »ToM BaxkHa JTOTHKA U PUTM MOAa4H y4eo-



HOro Marepuaia. JlaHHBIN THII JIEKIIMKA XOPOIIO MCIIONb30BaTh HA BBEICHUS CTYACHTOB B HOBBIN paszel,
TEeMY, TUCIUILINHY.

Jlekuusi ¢ pa300poM KOHKPETHO# CHTYyalluM, U3JI0)KEHHOM B YCTHO WJIM B BUJE KOPOTKOTO Jua-
¢buabMa, BUACO3ANNCH U T.I1.; CTYJACHTHl COBMECTHO aHAJIM3UPYIOT U 00CYXAAIOT NMPECTaBICHHBII MaTe-
puai.

2. CAMOCTOSATEJBHAS PABOTA (CP) — u3yueHue CTyICHTaMH TEOPETHYECKOTO MaTepHa-
J1a, TIOATOTOBKA K JICKIUSIM, Ta00paTOPHBIM paboTaM, MPAKTHUECKUM U CEMUHAPCKHUM 3aHATUAM, 0hopMm-
JIeHUE KOHCIIEKTOB JICKLUH, HaMKcaHue peeparoB, OTIYETOB, KYPCOBBIX paboT, MPOEKTOB, paboTa B AJIeK-
TPOHHOH 00pa30BaTEIBLHON cpelie U Ap. Al IPHOOPETCHUS HOBbIX Meopemuieckux U pakmuyeckux 3Ha-
HUL, Meopemu4eckux U NpaKmuyecKux yMeHutl.

3. KOHCVYJIbTAIIUS, TeioTOpcTBO (KOHC., THIOT.) — HHIMBUyaTIbHOE OOIICHHUE MPEroaaBaTe-
JISl CO CTYIEHTOM, PYKOBOJICTBO €T0 AESITEILHOCTBIO C IIEJIbI0 Iepeayu OIbITa, YIIyOJIeHus: meopemuye-
CKUX U pakmuyeckux 3HaHull, TPUOOPETEHHBIX CTYJCHTOM Ha JICKIUIX, B PE3Y/IbTAaTe CAMOCTOATEIbLHON
paboThl, B IpOLECCE BBIITOJIHEHUS KYpPCOBOTO MPOSKTUPOBAHUS U JIP.

4. IPAKTHYECKOE 3AHATHE (IIp. 3aH.) — pelieHue KOHKPETHBIX 3aJad (MaTeMaTH4eCcKoe
MOJIETTUPOBAHUE, PACUETHI U JIp.) HA OCHOBAaHUU TEOPETUYECKUX U (PAKTUUECKUX 3HAHUM, HAPABICHHOE B
OCHOBHOM Ha IPUOOpETEHNE HOBBIX (YaKmuuecKux 3HaHull u meopemudeckux yMeHuu.

5. CEMHUHAP, xkosuoxkBuym (CeM., KOJUL.) — CHCTEMAaTU3alU TEOPETHUECKUX M (PAKTHUECKHUX
3HAaHUI B ONPEACTICHHOM KOHTEKCTE (ITOJIrOTOBKA M MPE3CHTAIHMsI MaTepralia 1o ONpe/IeIeHHOH TeMe, 00-
CyXJaeHue ee, opMyIupOBaHUE BBHIBOJIOB U 3aKJIIOYCHHS ), HAIIPaBJICHHAs B OCHOBHOM Ha MpHOOpeTeHne
HOBBIX (YaKMuU4ecKux 3HaHull U MeopemuyecKux yMeHul.

Tunbl NpaKTHYECKUX 3aHATHI, HCTIOIb3YeMbIX NPU U3YYeHHUH TN CUMIIJIMHbI:

Keiic-metoa. Ero Ha3zBanve npoucxoAuT OT AHIJIMKACKOTO CI0BA «KEWC» — IMarnkKa, 4eMOJaH, IopT-
denb (B TO e BpeMs «KeWC» MOXKHO MEPEeBECTU U KakK «ciydaid, cutyanus»). [Iponecc obydyenus ¢ uc-
[10JIb30BAHUEM Kelc—MeToJla IPEICTaBISIET COO0N MMUTALUIO PEAIbHOTO COOBITHS, COYETAIOLIYIO0 B Iie-
JIOM aJIeKBaTHOE OTPaKEHUE PealbHOM ACHCTBUTEIHHOCTH, HEOOJbIINE MaTepHalIbHbIE U BpEMEHHbBIE 3a-
TpaThl ¥ BAPUATHUBHOCTH O0Yy4eHUs. YUeOHBI MaTepuai MoAaeTcsl CTYACHTaM BUe mpoodiieM (KeicoB), a
3HAHUA MPUOOPETAIOTCS B Pe3yIbTaTe aKTUBHOM M TBOPUYECKOM pabOThI: CAMOCTOSITEILHOTO OCYILIECTBIIe-
HUS LeNernoaranus, coopa HeoOXoAMMO MHPOPMAIUH, €€ aHaM3a C Pa3HBbIX TOYEK 3PEHHS, BBIIBIIKE-
HUS TUIIOTE3bI, BEIBOJIOB, 3aKIIIOYCHHS, CAMOKOHTPOJIS IPOIEcca MOTYYeHHsI 3HAHUI U €r0 pe3ybTaToB.

OcHoBHbIEe BH/bI 00pa30BaTeJIbHbIX TEXHOJIOTUH

JlucTaHuMOHHBIEe 00pa3oBaTe/IbHbIe TEXHOJOIHH — 00pa3oBaTeIbHbIE TEXHOJIOTHH, Peaan3ye-
MbI€ B OCHOBHOM C IPUMEHEHUEM MH(POPMAIIMIOHHO-TEIEKOMMYHUKALMOHHBIX CETEN IPU OMOCpEI0BaH-
HOM (Ha PacCTOSHUM) B3aUMOJICHCTBUU 00yJarOIUXCS U MeJarorn4eckux paboTHUKOB.

[Ipumepamu npUMeHEHUs! AMCTAaHLIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOT I SBIISIOTCS 3aHATHS, Ha
KOTOPBIX 00yYaroImuiicsi He MPUCYTCTBYET (CKaxxeM, o O0JIE€3HM), HO BBIIOIHSET 33aHUs U 00LIaeTCs C
IpenojaBaTesieM M0 AIEKTPOHHON NOYTe, UIIH NMPENoJaBaTellb KOHCYIbTUPYET 00yJarouxcs BO BHE-
ypOUYHOE BpeMs uepe3 OJIOT WIIM CaiT.

Bunbl tuctaHIIMOHHOrO 00y4YeHHMsI: JIEKIIMHU (CETEeBbIE WIIM BUJEO03aMKCh), BUPTYyaJIbHbIE SKCKYPCHH,
MpakTUYeCcKHe paboThl (CEMUHAPBI), TPOEKTHAS JI€ATEIbHOCTD, TEIEKOH(PEPEHIMH CO CHIeMaINCTaMH,
(bopyMmbl, 00CYKIEHUS, TUCKYCCUH, KOHCYJIbTAI[MU UHIMBUIyaJbHbIE WM IPYIIIOBbIE, TECTUPOBAHHUE.

KelicoBasi-TeXHOJIOTHSI OCHOBBIBAETCS Ha MCIIOJIb30BAaHUHM HAOOPOB (KEHCOB) TEKCTOBBIX, ayIHOBH-
3yalbHBIX U MYJIbTUMEIUWHBIX Y4€OHO-METOJNYECKUX MATEpUAIOB U MX PACCBUIKE JJII CaMOCTOSTENb-
HOT'O MU3YyUYEHHS YJallluMCsl IPU OpraHU3aluy PEryJIspHBIX KOHCYJIbTAUH Y IIPENoAaBaTesei.

TeneBU3MOHHO-CITYTHUKOBAsI TEXHOJIOTUS OCHOBaHAa Ha NMPUMEHEHUWU WHTEPAKTHBHOIO TEJIEBUJIE-
HUS: TeJle- U paInoJIeKIIUH, BUICOKOH(PEPEHIINU, BUPTYAIbHbIE TPAKTUYECKUE 3aHATHS U T.1.

CereBble TEXHOJOTHMH HCHOJB3YIOT TEIEKOMMYHUKAIIMOHHbBIE CETH JUIsl 00ecredeHus ydaliuxcs
y4eOHOMETOIMYECKUM MaTepHajIoM U B3aUMOACHUCTBUS C PA3IMYHOMN CTEMEHbIO HHTEPAKTUBHOCTH MEXTY
npernojaBaTesieM U yJaluMcs.

HNupopmanuoHHbIe TEXHOJIOTHM — OOyueHHE B 3JIEKTPOHHOH 00pa30BaTeNbHON cpese C IENbIo
paciipeHus 10cTyna K 00pa3oBaTeIbHBIM pecypcaM (TEOPETHUECKH K HEOTPaHUYEHHOMY 00beMY U CKO-



pOCTH I0CTyMa), YBEIMUYEHUSI KOHTAKTHOTO B3aUMOJIEHCTBHUS C MPENOIaBATENEM, IOCTPOCHHSI MHANBU Y-
AJIbHBIX TPACKTOPUIN MOATOTOBKU U OOBEKTUBHOI'O KOHTPOJISI U MOHUTOPHUHIA 3HaHUI CTY/IEHTOB.

Pabora B KoMaH/1e — COBMECTHAs AEITEIbHOCTb CTYJAEHTOB B IPYIIIE 110/ PYKOBOACTBOM JIMJIEPA,
HalpaBJIeHHas Ha peleHue oOLel 3a1aun MyTeM TBOPUYECKOIO CIIOKEHUS Pe3yJIbTaTOB MHANBHyaIbHON
paboThI YWIEHOB KOMaH/IbI C ICJICHUEM ITOJTHOMOYHIA U OTBETCTBEHHOCTH.

Case-study - aHanu3 peaqbHbIX POOJIEMHBIX CHTYallUil, UMEBIINX MECTO B COOTBETCTBYOLICH 00-
JacTy Npo(ecCHOHATBHOMN NESTETbHOCTH, ¥ IIOMCK BAPHAHTOB JTYUIINX PEILICHHMA.

Hrpa — poneBast uMuTaLUs CTyI€HTAMU PEAIbHOM NMpodeccCHnOoHaTbHON J1eSTEbHOCTH C BBIIIOIHE-
HUEeM (QYHKIHMH CHEIMAINCTOB Ha Pa3IMYHBIX pab0unX MECTax.

IIpo61emHoe 00yueHHe — CTUMYJIUPOBAHUE CTYIEHTOB K CAMOCTOSATEIIbHOMY IPUOOPETEHUIO 3Ha-
HUH, HEOOXOAUMBIX JUISI PELICHUS KOHKPETHOW TPOOIEMBI.

KonTexkcTHOE 00y4eHHe — MOTHBALMSI CTYICHTOB K YCBOCHUIO 3HAHMM ITyTEM BBISBICHUS CBS3EH
MEX/1y KOHKPETHBIM 3HAHMEM U €ro IpUMeHEeHHeM. [Ipu 3ToM 3HaHMS, YyMEHMSI, HABBIKU JIal0TCSA HE Kak
IIpeaMeT AJIs 3alIOMUHAaHUS, a B KAUECTBE CPEACTBA PELICHUs IPOPECCHOHATIbHBIX 3ajay.

OOy4eHHe HA OCHOBe ONBITA — AKTUBU3ALUs [103HABATENILHOM JAEATEIbHOCTU CTYJEHTA 3a CUET ac-
COLIMAIIMK U COOCTBEHHOTI'O OIBITA C IIPEIMETOM U3YUEHUS.

NuauBuayajibHoe 00ydeHUue — BEICTPaWBaHUE CTYJCHTOM COOCTBEHHOI 00pa3oBaTENbHON TpaeK-
TOPUM Ha OCHOBE (POPMHMPOBAHUS MHIUBUAYAIbHONW 00pa3oBaTeIbHON MPOrpaMMbl C YU€TOM HHTEPECOB
CTYICHTA.

MesxaucuIUINHAPHOE 00y4YeHHe — HCII0JIb30BaHNE 3HAaHUN U3 Pa3HbIX o0jacTel, X rpynmnupoB-
Ka M KOHLEHTpalusl B KOHTEKCTE pelaeMoil 3a1auu.

Onepexaomas caMoCTOATebHAasA padoTa — U3y4YeHUE CTYACHTaMHU HOBOI'O MaTepuana J0 €ro
U3YYEHHUS B X0JI€ ayJJUTOPHBIX 3aHATHUH.

7/ OHEHOYHBIE CPEACTBA IJ51 BXOJHOI'O U TEKYLWEI'O KOHTPOJIA,
MNPOMEXKYTOUHOM U UTOI'OBOM ATTECTALIUUA

KoHTpoJib 0CBOCHMS TUCHMIUIMHBI POU3BOJUTCS B COOTBETCTBUU C [l0n0KeHMEM O PEHTUHIOBOM
cucreMme oleHkH 3HaHuu cryaentos [T HUAY MUODU.

@OH/T OLICHOYHBIX CPEJICTB, BKIFOYAKONIUN BCE BUJIBI OLIEHOYHBIX CPEJCTB, IMO3BOJIIOIIMX ITPOKOH-
TPOIUPOBaTh CHOPMUPOBAHHOCTh y OOYyYArOIIMXCS KOMIIETEHIMH M WHIMKATOPOB MX JIOCTHUIKEHUS,
npenycmorperasix OC HUAY MU®U no nanpasnenuto noarorosku 03.03.02 @usuka, OOII u paboueit
MPOrPaMMOil TUCIUTUTHHEI « Paduobuonocusy, npuBeaeH B [IpunoxeHunn.

BxoaHoi KOHTPOJIB.

TexHomorns BXOJHOT0 KOHTPOJIS IPEAIoIaraeT IpoBeIeHUE TECTUPOBAHNUS.

OueHrBaHUE BXOJHOTO TECTUPOBAHUS OCYIIECTBISETCS IO HOMUHAJIBHOM IIKaJe — 3a IPABUIIbHBIN
OTBET K Ka)KJIOMY 3aJJaHUIO BBICTABJISIETCS OJMH Oaill, 3a He MPaBUIbHBIA — HOMb. O0IIas OIleHKa KaX10-
IO TeCTa OCYIIECTBISIETCS B OTHOLIEHUH KOJMYECTBA MPABUIIBHBIX OTBETOB K O0IIEMY YHCIY BOIIPOCOB B
TecTe (BBIPA)KaeTCs B MPOLEHTAX ).

Tect cuntaercs mpoiACHHBIM (OIIEHKA «3a4TEHOY) Mpu o01Ie oneHke 75%.

KoinuecTBo noneIToOk MpoXoxkAeHUs TecTa — ojHa. BpeMs npoxoxaenus recta — 10 MunyT

Bomnpoc OTBeTHI

1. - UICKYCCTBEHHO€ TIOBBI- paxuoceHcaOnIn3aIus;
LIEHHUE PaJlOYyBCTBUTEIBHOCTH OPraHu3Ma, paauanuoOHHAs CTUMYJISIIIHS;
OTJICTHLHBIX KIJICTOK MM TKaHEH K ICHCTBHIO panuanus;

2 'aMMa-u3nmydeHue — 310: MOTOK SIAEp TeIus;

MOTOK 3JIEKTPOHOB WJIM MO3UTPOHOB SIACPHOIO MPOUCXOXKIE-
HUS;
3. BIIEKTPOMAarHUTHOE W3NTy4YeHHe, TPUHAIIeKalee Hanboee
BBICOKOYACTOTHOHN (KOPOTKOBOJIHOBOI ) YaCTH CIIEKTpPa DIIEKTPO-

MAar"diuTHBIX BOJIH.

1.

2.

3.
MOHU3UPYIOLIETO U3ITYYEHHUSI. 4. noHmu3aIwsl.

1.

2.




3. Nonusupyroniee u3iaydeHue 31o? 1. paguarus;
2. pamnoOHOJIOTHS;
3. paAOHYKIIUIbL;

4. Yto Takoe uzoromn? 1. MOJIEKyJIbI OPraHUYECKOIO BEIIECTBA;

2. XUMHYECKHUE JIEMEHTHI C OJMHAKOBOIM aTOMHOM Maccoi, HO
Pa3HBIM DJICKTPHUSCKHIM 3apsIioM;

3. XUMUYECKHUE DJIEMEHTHI C OJMHAKOBBIM JICKTPUIECKUM 3apsi-
JIOM, HO C pa3HOl aTOMHOM MaccoM.

5. Kakne opranbl ¥ TKaHH OMOJIOTHYECKHUX 1. ronaspl;
00BEKTOB HanOOJIEe YyYBCTBUTENHHBI K pafn- | 2. KOXa;
anuu 3. MUTOBUAHAL XKelle3a.

Texymmii KOHTPOJIb CTYJAEHTOB IIPOU3BOJUTCS B JUCKPETHBIE BPEMEHHbIE MHTEPBAJIbI JIEKTOPOM U
npernojaBaTeneM (sIMH), BEIYLUIMMHU JIAOOpPATOpHbIE pabOThl U MPAKTUYECKUE 3aHATUA 110 JUCLUILIMHE, B
crenyromux Gopmax (ykasaTb UCHOIb3yeMble ()OPMBI KOHTPOJIS ¥ IPUBECTH MIPUMEP TUIIOBOTO 33/1aHUS).

Pedepar

Pedepatsl ncnonb3yroTcs Kak METOJl OICHMBAHUS YPOBHSA C(HOPMHPOBAHHOCTU y OOYYArOIIMXCS
KOMIIETSHIIMH B IPOIIECCE OCBOCHUS TUCIIUTIIINHBI.

[ToaroroBka cTyaeHTOM pedepara SBISETCS OAHUM U3 BUAOB TEKYIIETO KOHTPOJSI M OLIEHKH €ro
3HAHWUW, YMEHU ¥ HABBIKOB, YPOBHS CPOPMUPOBAHHOCTH KOMITETCHIIMIA ITPH OCBOCHUU JIUCITUTUIHHEI.

Pedepar saBnsercs yacTpio CaMOCTOSTENbHON paboOThl CTYJEHTA, HO TaKXKe HUCIIOJIb3YeTCsl KaK olle-
HOYHOE CpeICTBO. B pedepare cTyeHT U3Naraet B 3JEKTPOHHOM BHUJIE PE3YJIBTAThI TEOPETUICCKOTO aHa-
JU3a 3apaHee IMOJIyYeHHOM TeMbl, a TakKe COOCTBEHHBIN B3IUIA Ha HCCIEAyeMblid Bompoc. Makcumanb-
HOE KOJTMYeCcTBO 0auioB 3a pedepat — 5 6amos.

L]env: Tematuka pedeparoB JOHKHA OBITh aKTYaIbHON, COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO U
MEPCIIEKTHBAM Pa3BUTHsI COOTBETCTBYIOIIMX OOJACTeH HAYKH, a TI0 CBOEMY COJCPKAHHUIO M HAIPaBJICH-
HOCTH OTBEYATH 33J]a4aM MOJATOTOBKH BEICOKOKBATH(DHIIMPOBAHHBIX CIICITHAIHCTOB.

3aoaua: packpsiTue TeMbl pedepara 1 onpeaeNneHuss HOBU3HBI B YKa3aHHOM 00J1acTu.

Ipumepnwiii cnucox mem pegpepamos.

— T'enetnueckue 3¢hHeKThI.

— PannarnmoHHbI MyTareHes.

— Bo3MmoxHBIC TIOCTEICTBHS MyTallUi B COMAaTUYECKUX KJIETKaX — JICHKO3BI, paK, HAPYIICHUS M-
MYHOTCHE3a.

— 3aBUCUMOCTb TEHETUYECKOTO 3(PeKTa OT BETMUMUHBI O3Bl U3TYYEHHS U €€ MOIIHOCTH.

— [eiicTBUEe HOHU3UPYIOIIUX U3ITYYCHUN Ha 3aPOIBIII, TIJI0]] ¥ TIOTOMCTBO.

— Meraboanu3m u Tokcukoaorus oma — 131.

— Toxkcukosorus nesus — 137.

— Toxcukonorus crpontus — 90.

— PannoTOKCHHBI B TOpaXXeHUE OPraHU3MOB TIPU OOTYICHHH.

Jlokaaabl

JloKmaipl UCTIOJIB3YIOTCSI KaK METO/I OIEHUBAHMS YPOBHS C(HOPMHUPOBAHHOCTH Y 00 yUaIOIIHNXCS
KOMIIETEHIINI B IPOLIECCE OCBOCHUS AUCIUIUIMHBL.

TemaTuka TOKIaA0B TOBOAUTCS A0 CBEICHUS 00YUYAIOIMIMXCS 3a 2 HEJEH 10 TIPE3eHTAIlUH, TIPE/I-
oJIaraeT BHIMOJIHEHHE B MUHU-TpyNnax (1o 2 4eJoBeKa) WM WHIMBUAYAJIbHO.

Ha npe3enramnuto nokmnana orsoaurcs 8-10 MuH.

Ipumepnvie memol 00K1a008:

['enernueckue nociaencTBUs 00TydeHUS.

EcrecTBeHHast U UCKYyCCTBEHHAs! PaJIMOAKTUBHOCTD.

Hcnonws3oBanue SBICHUS paIiOaKTUBHOCTH B IEJISIX HAYYHOTO TTO3HAHUS.

Hcropust OTKpBITUS HOHU3UPYIOIIUX U3ITYyUEHUH.

PapnouyBcTBUTENBHOCTH TKaHEH. E€ CBSI3b € Mpolieccamu JeeHusl KIETOK.



Crpoenue JITHK Permukanus JTHK.

®uznuecKkrue N3MEHEHHs], BBI3BAHHBIE HOHU3UPYIOIINM U3JTy4EHUEM.

JlelicTBue M31ydyeHHs HAa TOHAAbI U KOXKY YEJIOBEKA.

Paznuuus B paqnodyBCTBUTENBHOCTH sA1ipa U nuTorasMsl. JIHK — ayBcTBUTENIBHAS MUIIIEHD.

buonornueckue n3MeHeHusl, BbI3BAHHBIE HOHU3UPYIOIIUM U3TYYECHUEM.

['eHeTnyeckue MyTanuu, BbI3BaHHbBIE HOHU3UPYIOIIUM H31y4YeHUEM. XPOMOCOMHBIE TPAHCIOKAIUU.
O1eHKa TeHETUYECKOM OMAacCHOCTH OOyYeHHUS JJIs YeTOBEKa.

HericrBue nonusupyromux uznydenuit Ha JIHK. OcnoBHble Tumbl noBpexaenunit JJHK.

HeiictBue n3imydenus Ha Oenku. Muaktuanus ¢epmenta J[HKa3b1 npu o0nydeHnn B pa3HBIX J0-
3ax.

IIpakTHYeckoe 3aHATHE

[IpakTuyeckas paboTa — 3TO 3a7aHue AJS CTYJEHTA, KOTOPOE JOHKHO OBITH BBIIOJHEHO 1O TEME,
olpezeNieHHON mpenoaaBareneM. [J1aBHas 1elb NMPOBEICHUs MPAKTUUECKON pabOThl 3aKII0YAETCs B BbI-
paboTKe y CTyINeHTa MPAKTUYECKUX YMEHUWH, CBS3aHHBIX ¢ OOOOIICHWEM W HWHTEpIpeTariuedl TeX WU
MHBIX HayYHBIX MaTepuasioB. cronb3yloTCsl Kak METOJ1 OLIECHUBAHUS YPOBHS C(HOPMHUPOBAHHOCTH y 00Y-
HJarouxcsa KOMHCTCHHI/II;'I B IIpOoLECCC OCBOCHUA AV CIHUILIINHBI.

IpakTnuyeckas padora Ne2 _
TEOPUU BUOJIOT'MYECKOI'O JEUCTBUA HOHU3UPYIOLWEI'O U3JITYYEHUSA

I_Iesz HU3YyUUTh U OLUCHUTH MMOTCHUUAJIBHYIO OIIACHOCTDb OHOJIOrHYECKOI0 JIeHUCTBUS HOHU3UPYIOIIC-
ro U3JIy4YCHUA.

Bonpocut ons ob6cyscoenus:

CaoiicTBa nonuzupytomero uanydenus (M), onpenensomme ocoOEHHOCTH OHOIOTHYECKOro Iei-
CTBUS pajUalliH.

Teopun npsimoro neiictBust . Teopun nenpsimoro (kocsennoro) aevicteus UN. Db ekt passe-
nenuns. Kucmopoausiit addexr.

Pannonns BoabI.

Teopust TUIUAHBIX PAAMOTOKCHUHOB.

CtpykTypHO-MeTa0OINYEeCKasi TEOPHS PAIHAIIMOHHOTO MOPAKEHUSI.

OmnocpenoBannoe aevictsue NU.

3ananue 1. Teopun npsmoro nericteus MU

Teopus ITpuHnun IIpeumyiuecrsa Henocratku

Teopust MUIIEHU W TTOTTAJAHUI

CroxacTudeckas Teopus

IIpoMe:XyTOYHBII KOHTPOJIb

IIpomexyTouHasi arrectanus NpeAHa3HadeHa sl OOBEKTUBHOI'O MOATBEP)KICHHUS U OLECHUBAHUS
JNOCTUTHYTBIX Pe3ybTaTOB 00yU€HUs MOCIE 3aBEPIICHUS N3YUEHUS JUCITUIINHBL.

3aver

3auer gByETCS OCHOBHOM (hOPMOI KOHTPOJISI U OLEHUBAHUS CPOPMUPOBAHHOCTH Y 00yUaIOLIUXCS
KOMIIETEHIIUM 1O pe3yiapTaTaM OCBOEHUS AUCUMILIMHBL [IpoMexyTrouHas arrecTanus MO AMCLUIIIMHE
IIPOBOJUTCS B popMe 3auema, 1O TpapUKy 3a4€THOM HENeNIN/9K3aMEHAI[IOHHON CECCUM, B CIEAYIOLINX
BapHalusiX:

B YCTHOH (opMme 1o duneram

B 3alllUTe BHIOpaHHON TeMbI pedepara

Wrorosas oreHka onpezensercs Kak CyMMa OLIEHOK, MTOJIyYeHHBIX B TEKYIIEH aTTecTaluu U 1o pe-
3yJIbTaTaM HalMCaHUS KOHTPOJIBHOM paboThI.



[IpoBepka OTBETOB M OOBSBIICHHUE PE3YJIHTATOB MPOU3BOAUTCS B JICHb HAIMCAHHS KOHTPOIHHOTO
WCIIBITAHUSI.

Pe3ynbTarhl arrecTanMy 3aHOCATCS B 9K3aMEHALIMOHHO-3a4YETHYIO BEIOMOCTh M 3aU€THYIO KHUKKY
CTyzleHTa (TIpH MOJyYEeHUHN 3a9€Ta).

CTyneHThI, He TPOIISANTNE TPOMEKYTOUHYIO aTTECTAIUIO 10 TpaduKy CECCUH, TOJKHBI JINKBUIH-
POBaTh 33/I0JKEHHOCTh B YCTAaHOBJIIEHHOM ITOPSIKE.

IIpumepnwiii nepeuenv 60npocos:.

— Buabl HOHU3UPYIOIUX U3ITYYEHUM.

— Moaudukanus 1y4eBoro MopaxeHus KIETOK.

— Kputnueckue opransl npu Jy4€BOM MOPAKEHUH U OCHOBHBIE KIIMHUYECKHUE CUH]IPOMBI.

— MexaHu3Mbl B3aUMOJICUCTBHUS JIEKTPOMArHUTHBIX U3JIYYEHUN C BEIIECTBOM.

— CBs3b MyTaresesa c npoueccamu penapauuu u perumkanuu JJHK.

— Ortnanennbie 3QQexTsr 00TyUeHUS.

— MexaHu3Mbl B3aUMOJIEHCTBHS KOPITYCKYJISIPHBIX U3JIyYEHHM C BEILIECTBOM.

— MyrareHHoe AeiCTBUE HOHU3UPYIOIIUX U3JTYYEHUMN.

— PaBHOMepHOE U HEpaBHOMEpPHOE 00JIydeHHE OpraHu3Ma.

— MexaHu3Mbl B3aUMOJICHCTBHS 3JIEKTPOMArHUTHBIX U3JIYYEHHM C BEILIECTBOM.

— CBs3p MyTaresesa ¢ npoueccamu penapauuu u pernkanuu JTHK.

— Ortnanennbie 3h (et 00TyUeHUS.

— KoCBEHHO MOHM3UPYIOIINE U3TYyYEHUSI U MEXAHU3M UX B3aUMOJEIHCTBUSA C BEILIECTBOM.

— Kucnoponuslii 23 dexr.

— Panuorepanus.

Ilpumep dunema

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHNS POCCUICKOM ®ENEPALIMHA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIIEI'O OBPA3OBAHUA
«HanunonanpHbIi MCCIeI0BATENbCKUM sAepHBIN YHUBEpcUTeT « MU DU »
JMMHTPOBrpascKHii HHXKEeHEPHO-TEXHOJIOrM4eCKHii HHCTUTYT —
¢bunuan GenepasbHOrO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeNIbHOTO YUPEXKICHHS BBICIIET0 00pa30BaHUs
«HanuoHnanbHbIH Hccae0BaTeIbCKUM siepHbli yHUBEpcuTeT «MUDU»
(AUTHU HUSTY MUDN)

Du3uKO-TeXHUYECKUH (pakyabTer
Kadgenpa o6uieit 1 MequumHcKkoi (pusnkmu

CrieruaisHOCTh (HAIIPaBJICHIE) Hucuurmnnna
03.03.02 «®u3uka» «Paxnoduogorns
npopuab «Mennunuckas Gusnka
Cemectp 8 ®dopma 00ydeHHs: OUHAA
Buser Ne 1

1. Buapl HOHU3UPYIOUINX U3Ty4EHUH.
2. Moaudukanus JTy4eBoro nopaxxeHus KieTok.
3. Kputndeckue opraHsl pH JIy9€BOM MTOPAYKEHUU H OCHOBHBIE KIIMHUYECKHAE CHHPOMBI.

YTBepxKato:

CocraBui: 3aB. kadenpoit
(noonucv) (@H0) (noonucs) (@HO)

« » 20 roma « » 20  roma



@OoH/T OLICHOYHBIX CPEJICTB, BKIIOYAIOIINE THIIOBBIEC 3aJaHUs, KOHTPOJIbHbIE Pa0OThI, TECTHI U ME-
TOJIbl KOHTPOJIS, MO3BOJISIIOIINE OLEHUTh PE3yNbTaThl OOy4eHHs IO AAHHOW AMCUUIUIMHE, IPUBEACH B
IIpunoxxenuu.

8 VUEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIAHBI

8.1 IlepeyeHb OCHOBHO¥ U /IONOJTHUTEIBHOM Yy4eOHOI TUTEepaTyphl

Ta6muna 8.1 — O6ecrieueHne TUCIUILIMHBI OCHOBHOM U JIOTIOJIHUTENILHON JINTEPATYpPOH O AUCIUIUINHE

ruIpoOHOHTOB: YuebHoe nocodue

1J11 CTYACHTOB BY30B

Haumenosa-| I'on
Nen ABTOp Hazganue Mecro Hue u3ga- |(u3na-| Kos-Bo sk3eMIuIsipoB
/i W3IaHUsA
TENbCTBA | HUA
OcHoBHas JuTepaTypa
Ulbicenko H. 1., |PagnoOuosniorus: Y4eOHUK CIIo M3natens- 2017 [Pexxum mocrtyma:
[Tax B. B., Poro- cTBO «JIaHb» https://www.rulit.me/data/

1 pxuna JI. B., Ky- programs/resources/pdf/L
cyposa 3. T'. ysenko_Radiobiologiya_R

uLit_Me_525713.pdf

5 Kynpsimos H0.b.  [Papnanmonnas 6uopusmka (nonu-Mocksa (@usmatiaut 2004 www.knigafund.ru/books/

BUPYIOIIHE H3TyICHHsI) 106363/
Korra [Ix. buonormueckue 3pdexTs! pagua- MockBa [JHeproaro- 1986 |Pexxmm mocryma:

3 1005051 MU3AT http://www.tnu.in.ua/stud

y/books.php?do=file&id=
3643
Ulpicenko H. I1., |[PagmoOuoinorus. YuebHnoe nmoco- |CIIO N E 2012 |Pexxum noctyra:

4 [Tax B. B., Poro- [0H€, 2-€ u311., uCTIp. http://e.lanbook.com/book
xuaa JI. B., Ky- s/element.php?pll id=422
cyposa 3.T". 9
Kynpsios 0.b., |OcHoBbI pagnanmonHoii 6uopu- [MockBa MI'Y 1982 |Pexxum nocryma:
bependensn 5.C. pukn http://www.newlibrary.ru/

5 book/kudrjashov_yu_b

berenfeld_b_s_/osnovy_r
adiacionnoi_biofiziki.html

AHTOHOB B.®.,  |Om3uka u Onodusuka ans cry-  [Mockea [[DOTAP- [2013 |Pexxum mocryma:
Kosnosa E.K., ICHTOB MEIMITUHCKHUX BY30B. Menua http://libcatalog.mephi.ru/
Uepnbim A.M. YueOnuk st BY3oB cqgi/irbis64r/cgiirbis_64.ex

5 e?C21COM=F&I21DBN
=cover_book&Z21MFN=
82920&P21DBN=BOOK
&Z211D=
JlonoJIHMTe/IbHASI JTUTepaTypa

Kynemanos B.H. |Monuzupytomiee u3nydeHue B MockBa |Dopym 2013 [Pexxum pocryma:
runpocdepe. Beenenue B panguo- http://znanium.com/bookr

1 OMOJIOTHIO M PaIHOIKOIOTHIO ead.php?book=367417/#n

one



http://www.knigafund.ru/books/106363/
http://www.knigafund.ru/books/106363/
http://www.tnu.in.ua/study/books.php?do=file&id=3643
http://www.tnu.in.ua/study/books.php?do=file&id=3643
http://www.tnu.in.ua/study/books.php?do=file&id=3643
http://e.lanbook.com/books/element.php?pl1_id=4229
http://e.lanbook.com/books/element.php?pl1_id=4229
http://e.lanbook.com/books/element.php?pl1_id=4229
http://www.newlibrary.ru/book/kudrjashov_yu_b___berenfeld_b_s_/osnovy_radiacionnoi_biofiziki.html
http://www.newlibrary.ru/book/kudrjashov_yu_b___berenfeld_b_s_/osnovy_radiacionnoi_biofiziki.html
http://www.newlibrary.ru/book/kudrjashov_yu_b___berenfeld_b_s_/osnovy_radiacionnoi_biofiziki.html
http://www.newlibrary.ru/book/kudrjashov_yu_b___berenfeld_b_s_/osnovy_radiacionnoi_biofiziki.html
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=82920&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=82920&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=82920&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=82920&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=82920&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=82920&P21DBN=BOOK&Z21ID
http://znanium.com/bookread.php?book=367417/#none
http://znanium.com/bookread.php?book=367417/#none
http://znanium.com/bookread.php?book=367417/#none

Haumenosa-| I'on
Nor Mecto
n ABTOp Hazganue P Hue u3ga- |(u3na-| Kos-Bo 3K3eMIuIsipoB
TENLCTBA | HUS
Knumanos B.A., |[PaananrionHas nqo3umeTpus MockBa [HUSIY 2014 |Pexxum nocryra:
Kpamep-Arees MDA http://libcatalog.mephi.ru/
E.A., B.B. Cmup- cqi/irbis64r/cgiirbis_64.ex
2 [HOB. e?C21COM=F&I21DBN
=cover_book&Z21MFN=
84046&P21DBN=BOOK
&Z211D=
nof. pexn. C.C. Panguanuonnas menuiuna: yue6- | CII6. IMonurex- |[2013 | Pexxum gocryma:
AJlekcaHnuHa, Hoe mocooue Y. 3: OcHOBEI HHKAa- https://nrcerm.ru/files/bo
3 A.H. I'pebenroka | obOecrnieueHus paHnaioOHHON CepBULC. ok/radiacmed_3.pdf
Oe3omacHoCTH
. A. UYepnyme-Paguanuonnas OGe3omacHocth :[Mwunck |[BI'TY 2015 [Pexum moctyma:
Buu, B. B. Ilepe-1abopaTopHbIii TpPaKTUKyM s https://elib.belstu.by/bitstr
,  [Pyxum CTYJICHTOB BCEX CHEIHATbHOCTEH eam/123456789/14088/1/
chernushevich_peretruxin
|_radicionnaya-
bezopasnost.2015.pdf

8.2 Ilepeuenn pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKANIMOHHOM ceTn « UHTEepHET»

Ilepeuens pexomenoyemvix Hnmepnem catimos:

XKypunan «Biochemical and Biophysical Research Communications», uznarensctBo «Academic
Pressy» (http://elibrary.ru/title_about.asp?id=2814).

XKypuan «Radiation and Environmental Biophysicsy», usmarensctBo «Springer-Verlag GmbH»
(http://elibrary.ru/title_about.asp?id=2096).

Kypnan «Biophysical Journal», M3/1aTeNbCTBO «Biophysical Society»
(http://elibrary.ru/title_about.asp?id=13646).

Kypuan «Pagunanmonnas ruruenay https://www.radhyqg.ru/jour

Kypnan «buoduszuka», nznarenbctBo «PI'VII «AkageMudyeckuil HayqHO-M3AATENbCKUN, POU3-
BOJICTBEHHO-TIOJUTpaduueckuii u kHuropacnpoctpanutenbekuil nentp PAH «M3parensctBo "Hayka'»
(http://elibrary.ru/title_about.asp?id=7680).

Enunast rocynapcTBeHHas aBTOMaTU3UPOBaHHASI CUCTEMa MOHUTOPUHTA pailalliOHHON 00CTaHOB-
k1 Ha Tepputopun Poccuiickoit @eneparmu http://egasmro.ru/ru/

Tabnuna 8.2 — PekomeHtyeMble 3J1eKTPOHHO-OUOINOTEYHbBIE CUCTEMBI
Ne HanmenoBanue pecypca TemaTuka
1 | Hayunas snextponHas 6ubnmoreka http://elibrary.ru
2 | DnexTpoHHas OMOIMOTEYHAsT CUCTeMa U3/1aTeIhCTBa JIaHb,
www.e.lanbook.com.

3 donp 3HeKTp0HHO-6I/I6JII/IOTeqHOI7I CHUCTCMBbI 06pa30BaTeJ'IBHBIX " IIpo- paﬂI/IOGI/IOHOI‘I/Iﬂ, panu-
cBetuTenbekux m3nanuii Iqlib, www.lglib.ru . arus, TydeBasi 00JIe3Hb,

4 | ObpaszoBarenbHas miardopma «Opaiity, https://urait.ru/ panuanoHHOe BO3/1eH-

5 | DnexTpoHHoe nepuoanueckoe u3ganue «KnigaFund.Ruy, CTBUE, paJialluOHHAs
http://www.knigafund.ru/books onodusnka

6 | Znanium.com https://znanium.com/
7 | Scopus https://www.scopus.com/
8 | HanmownanpHas snektponHas 6ubnuoreka http://rusneb.ru/



http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=84046&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=84046&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=84046&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=84046&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=84046&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=84046&P21DBN=BOOK&Z21ID
https://nrcerm.ru/files/book/radiacmed_3.pdf
https://nrcerm.ru/files/book/radiacmed_3.pdf
http://elibrary.ru/title_about.asp?id=2814
http://elibrary.ru/title_about.asp?id=2096
http://elibrary.ru/title_about.asp?id=13646
https://www.radhyg.ru/jour
http://elibrary.ru/title_about.asp?id=7680
http://egasmro.ru/ru/
http://elibrary.ru/
http://www.e.lanbook.com/
http://www.iqlib.ru/
https://urait.ru/
http://www.knigafund.ru/books
https://znanium.com/
https://www.scopus.com/
http://rusneb.ru/

Russian Science Citation Index (RSCI) - MynsTuanciuminsHapHast 6a-
3a ¢ OoJIbIIEH PEACTAaBICHHOCTHIO U3JaHUI 110 HanboJee aKTyaJIbHbIM
JUTS POCCHICKOM HAayKH ITPEeIMETHBIM 00s1acTsm Clarivate.ru

10

Enunoe okHO fgocTyma kK 00pa3oBaTebHBIM pecypcam //

http://window.edu.ru/

11

Oxford University Press (mosHorekcToBast 6a3a JaHHBIX KYPHAJIOB H3-
narenbcrBa Oxcdopackoro yausepeurera) http://archive.neicon.ru/

8.3 IlepeueHb HHPOPMATMOHHBIX TEXHOJIOTHIi, MCIIO0JIb3YEMBIX NPH OCYIIECTBIEHHH 00pPa30-
BaTeJIbHOI0 MpoLecca Mo AUCHUIINHE, BKJIKYas NepevyeHb MPOrpaMMHOro odecrnedeHusi U MH-
(opMaNIMOHHBIX CIPABOYHBIX CUCTEM

Ta6nnua 8.3 HepequL JIMICH3UOHHOI'O U CBO6OI[HO pacupoCTpaHsACMOTo IIPOrpaMMHOTO obOecreueHus

No HanmenoBanue Kpatkoe onucanue
1 | MS Office (Word, Excel, Power Point) oopMIICHHE TEKCTa, pacyeT,
CO3JJaHUE MTPE3CHTALNM
2 | https://docs.google.com/ oopmiieHHe TEKCTa, pacyerT,
JoxymenTsl, Tabmuisl, @opwmsl, [Ipesenranuu CO3/JaHHE TTPE3CHTAIUI
3 | ONLYOFFICE Desktop Editors - CBo6oansiit OducHsiii [Ta- | opopmieHue Tekcra, pacuer,
KET CO3/JaHUE MTPE3CHTALNM
4 | JPDF Viewer, Foxit Reader npocmoTpiuk PDF-daiinos
Tabnuna 8.4 — [epeueHs npodeccnoHanbHBIX 0a3 JaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CUCTEM
Ne HaumenoBanue Temaruka DNEeKTPOHHBIN ajipec
1 [apanT npaBoBas httgs://www.garant.ru/
2 KoHcysbraHT npaBoBas httgs://www.consultant.ru/
3 Koncopuuym «Ko- ANIEKTPOHHBIN (PoHI nMpaBoBbIX U HOp- | https://docs.cntd.ru/
JIEKC) MAaTHBHO-TEXHUYECKUX JOKYMEHTOB

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Ne 1/

HaumenoBaHue nomenieHui 1Jisi IpOBEJAEHUS BCEX BUIOB
yueOHOM JeATeNILHOCTH, TIPEyCMOTPEHHON YIeOHBIM
TUTAHOM, B TOM YHCIIE TIOMEIICHUS JIsl CAMOCTOSATEIBHOM
paboThl, C yKazaHWEM IepedHst OCHOBHOTO 000py/0Ba-
HUs1, y9eOHO HATJBITHBIX MIOCOOUN U UCTIONB3YEMOTO TIPO-
TPaMMHOTO 00eCTIeUeHHS

Anpec (MecTONONIOXKEeHNE) TTOMEIISHUHN IS
MPOBEICHHSI BCEX BUJIOB YUCOHOM JeSITENBHO-
CTH, TIPETyCMOTPEHHOW YIEOHBIM IIIaHOM (B
cllydae peanu3ainy 00pa3oBaTellbHON Ipo-
rpaMMBbI B CETeBOH (hopMe TOTTOTHUTENBHO yKa-
3BIBACTCS HANMEHOBAHHE OPTaHU3aIUH, C KOTO-
POl 3aKITIOUEH JOT'OBOP)

Jlaboparopus 3xonoruu, XK u gozumerpun Ne 10
YueOnas ayauTopust Ui NIPOBEICHUS YIeOHbBIX 3aHATUH
[MTocanounsie Mecta — 3/30

TexHMUECKHE CpeICTBA O0yUESHUS:

g poBoit Mukpockor IntelplayQX3, kommbroTepst (Mo-
HHUTOP, CUCTEMHBIN OJIOK, KIIaBUATypa, MBIIIKA), IPOEK-
TOp, 3KpaH, nozumerp-paarnometp MKC-01CA1M, 3081
pyuHoi ais razoananusaropa «COJIAAPUCy ynusep-
canbHbIM, nHAUKaTOp paanoaktusHoctu PAJIEKC PLT
1503, nrymomep BIIB-M3-003-M3.

433511, YibsHOBCKast 001acTh, I'. JJuMUATPOB-
rpan, yiu. KyitOeimesa, 294



https://clarivate.ru/products/web-of-science-rsci
http://window.edu.ru/
http://archive.neicon.ru/
https://www.garant.ru/
https://www.consultant.ru/

10 OCOBEHHOCTHU OPTAHU3ALIUU OBPA30OBATEJIBHOI'O
IMTPOIECCA JJ1s1 UHBAJINJIOB U JIMI] C OI'PAHUYEHHbBIMH
BO3MOXHOCTAMMU 3/10POBbs1

OOy4eHre MHBAIHJIOB U JIUIl C OTPAHHYEHHBIMHA BO3MOKHOCTSIMH 3JIOPOBBSI OCYIIECTBIISIETCS B CO-
OTBETCTBHH C:

— Koncrutynuueit Poccuiickoit @enepanuu. [lpunsara BceHapoausiM rosiocoBanueM 12.12.1993 ¢
W3MEHEHUsMH, OJOOpPEHHBIMM B Xoje oOmiepoccuiickoro ronocoBanums 01.07.2020 — cr. 43 —
http://www.consultant.ru/document/cons_doc_LAW_ 28399/ ;

— ®enepanpHbiM 3akoHOM «O0 0OpazoBanuu B Poccutickoii denepamum» ot 29.12.2012 No273-D3
(pen. ot 17.02.2021), ct. 5, 71, 79 — http://www.consultant.ru/document/cons_doc LAW_140174/;

— ®enepanbHbIM 3aK0OHOM OT 24.11.1995 Nel81-D3 (pen. ot 07.03.2017) «O conumaibHON 3alInuTe
unBamunoB B Poccuiickoit ®enepaumm» — Imasa III. Cr. 9. ,Cr. 11. I'maBa IV. Ct. 1 -
http://www.consultant.ru/document/cons_doc LAW 8559/ ;

— @enepanbHbIM 3aKk0HOM «O parudukamun KonseHmuu o mpaBax uuHBanmugoB» ot 03.05.2012
Ne46-03 — http://www.consultant.ru/document/cons_doc LAW 129200/ ;

— TlopsimkoM opraHu3anuy U OCYIIECTBICHUS 00pa30BaTEIbHON NESITEILHOCTH MO 00pa3oBaTesb-
HBIM MporpamMmam — mporpammam 0akajiaBpuaTa, IporpaMmam CrHelraaIuTeTa, IporpaMMaM MarucTpary-
pol (Ilpuka3z Muno6puayku P® ot 05.04.2017 Ne 301);

— Ilonoxenunem 06 opranuzanuu oOydeHUsl CTYJECHTOB-MHBAIUIOB U CTYJIEHTOB C OIpaHUYCHHBI-
MU  BO3MOXHOCTAMH  310poBbs B HUAY  MUOU, yrBepxaennsim  29.08.2017 1.
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15 ver_2.2_0.pdf ;

— MeToauyeckuMu pEeKOMEHAIMAMHE 10 OpraHu3ali 00pa30BaTEIBLHOIO Mpolecca g 00yde-
HUS UHBAJIUJIOB U JIUI] C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS B 00pa30BaTEIbHBIX OpraHU3AIUIX
BBICIIIET'0 00pa30BaHMUs, B TOM YHCJIC OCHAIICHHOCTH 00pa30BaTEILHOTO Mpoliecca (IPUII0KEHUE K TTUCh-
My MunoOpHayku oT 16 anpes 2014 r. Ne05-785)
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dcS
06f7/;

— TpebGoBaHUSIMU K OpraHU3aIMH 00pa30BATEILHOTO MpoIlecca Uit 00yUeHUs HHBAJIUOB U JIUI] C
OTPaHUYEHHBIMUA BO3MOXKHOCTSMHU 37I0POBBSI B MPOECCHOHATBHBIX 00pa30BaTeNbHBIX OpPraHU3alusX, B
TOM YHCJI€ OCHAIIEHHOCTH 00pa30oBaTeNbHOIO Ipoluecca» (MpuiioxeHue K nucbMy MuHoOpHayku ot 18
MapTa 2014 T. Ne06-281)
http://www.consultant.ru/document/cons_doc LAW 57872/7d7f56523837be788b6cfa5578482a6b17891
8d3/ .
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http://www.consultant.ru/document/cons_doc_LAW_8559/
http://www.consultant.ru/document/cons_doc_LAW_129200/
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15_ver_2.2_0.pdf
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc506f7/
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc506f7/
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http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b178918d3/
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