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1. HEJIb 1 3ATAYX OCBOEHUA JUCHUIIJINHBI

Llenv: QopMupoBaHHE Yy CTYJACHTOB II€JIOCTHOTO TMPEACTABICHUS O COBPEMEHHOM
MOJICKYJISIPHON OHONIOTMM Kak HayKe, W3y4Yarolleld BOMPOCHl MOJEKYJSPHOTO B3aMMOJEHCTBHS
OCJIKOB M HYKJIEMHOBBIX KHCJIOT, O MPAKTHYECKOM MPUMEHEHUU UACH U METOJOB MOJICKYJISIPHOM
OHMOJIOTHH ISl pEIICHUsT OCHOBHBIX 33]1a4 OMOTEXHOJIOTHH.

3aoauu:

1. Pacuuputh mpejcTaBieHHEe O CTPOSHUH M MeXaHM3MaX (PYHKIIMOHUPOBAHUS OCHOBHBIX
OMOIIOTMMEPOB KJIIETKH Ha MOJICKYJIIPHOM YPOBHE;

2. Pactiuputh npeACTaBIeHUE O CTPYKTYpPE TEeHOMOB BUPYCOB, MPO- U 3YKAPHUOT;

3. PaccMmoTpeTh MeXaHHM3MBI PETYyJISAIMM TPOIECCOB penapainuu, periuKau U
TPAHCKPUIILIUKA Ha MOJIEKYJISIPHOM YPOBHE;

4. Tlo3HAaKOMHUTBCS C MOJCKYJSIPHBIMA MEXaHU3MaMH PETYJISAINA KJIETOYHOTO IIHKJIA,
T GEepeHIIUPOBKY, Pa3BUTHS W CTApEHUS, MOJICKYJISPHBIMH OCHOBaMH KaHIIEpOTEHE3a U
IBOJTIOINY;

5. Io3HaKOMHUTBCSI ¢ OCHOBHBIMH HAIIPABICHUSIMHU Pa3BUTHSI COBPEMEHHOM OMOTEXHOJIOTHH;

6. ChopMupoBaTh MPEACTABICHUE O METO/IaX MCCIICIOBAHUS B MOJEKYJISIPHOU OHOJIOTHH H
OMOTEXHOJIOTHH, PACHIMPUTh TMPEACTABICHHE O TEOPETUYECKUX OCHOBAX U TMPAKTUUYECKOM
MIPUMEHEHNUN T€HETHIECKON MHXCHEPHH,

7. lloaroToBuTh OYAYUINX yYUTENEH K MPENOJaBAHUIO BOIPOCOB MOJEKYJISIPHOU OHOIOTHH
1 OMOTEXHOJIOTHH B IIIKOJIC.

2. MECTO JUCIHMUILIVHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITIPOI'PAMMBI

HucuuruinHa  «MosekynnsapHass OWOJIOTHS»  SBJISETCS 4YacThl0 Y4eOHOro IjlaHa 110
HanpasieHuto noArotoBku 44.03.05 Ilemarormyeckoe o6pa3oBaHue (¢ JAByMs TpodUIIMU
noAroToBku), mnpodunu «buonmorums u Xumus». ducrummuna b1.B.01.03  «MonekynspHas
owonorusp» BkmoueHa B bmok b1 «ductummaer  (Momynu)», B b1.B.01 «Monaymns
npodeccuoHaIbHOM TOoAroToBKM». Jucummmua peammsyercs B HTI'CIIM nHa xadenpe
€CTECTBEHHBIX HayK.

CoBpeMeHHass MOJIEKYJIsIpHas OWOJIOTUS SIBISIETCS MHTETPUPOBAHHOM, KOMIUIEKCHOM
JUCHMILTMHON, 6a3upyromieics Ha INTyOOKOM 3HAHWW U TIOHUMaHUK OUOJIOTMYECKUX U XMMHYECKUX
nporeccoB. bazoBbIMU 3HAHMAMU JUISE OCBOEHUS JAUCLUILIUHBI ABJsieTCs 0o0IIas u OHMoJoruyecKas
XUMHMSI, [UTOJIOTHS, MUKPOOHOJOTHs, (U3MOJIOTUS M TreHeTuka. [losromy naHHas JUCHMILIMHA
M3y4YaloTCsl Ha 3aKMo4YuTeNbHOM oTame ocBoeHuss OOIIl, uyto mno3Boiser chopMUPOBAThH
MIPE/ICTAaBJICHUE O HOBEHIIMX TEXHOJOTUSX U OCHOBHBIX HANPABICHMSX Pa3BUTHS MOJIEKYJISIPHON
OMOJIOTUH C IO3ULIUN COBPEMEHHOW HAYKH.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJINHBI

JucuuiuinHa HanpaBieHa Ha pOpMUPOBaHUE U PA3BUTHE CIIETYIONUX KOMITETEHITHHA:

Kon 1 HaumeHoBaHue Kon 1 HanmeHOBaHNE UHANKATOPA JOCTHKEHHS Jeckpuntopsl
KOMITETEHIINN
KOMITETECHIINN

VK-1. Cnocober | YK-1.1. lemoncTpupyer 3HaHHe ocobeHHOcTell | 3HAaeT OCOOCHHOCTH CHCTEMHOTO M
OCYLICCTBIISITH ~ IOHWCK, | CHCTEMHOTO ¥  KPHTHYECKOTO  MBIIUICHHS, | KDUTHIECKOTO MBIIIJICHUS,
KPUTHUYECKMH aHall3 W | apryMEHTUPOBaHHO (opMHUPYeT COOCTBEHHOE | apryMEHTHPOBaHHO thopmupyer
CUHTE3 nHpOpMaNNY, | Cy’)KICHUE M OLEHKY MH(OpPMalH, IPUHAMAET | COOCTBEHHOE CYXIEHHE M OLEHKY
NPUMEHSTh CUCTEMHBINH | 0OOCHOBaHHOE PELICHHE. unpopmaruu, MPUHUMAET

MOAXOA Ul  pPEIICHHs 000CHOBaHHOE pEIICHHUE.
MOCTABJIEHHBIX 3324 YMeeT HCIONB30BAaTh CHCTEMHOE H
KPUTHYECKOE MBIIITICHHUE,
apryMEHTHPOBaHHO  ()OPMHUPOBATH
COOCTBEHHOE CY)KICHHE M JeJlaTh




OLEHKY wWH(OpPMAILMK, NPHHUMATH
000CHOBaHHOE pEIICHHUE.

B.ﬂaueeT HaBbIKaMH HCIIOJIB30BaHHA

CHCTEMHOTO " KPHUTHYECKOTO
MBIIUICHUS,  apTYMEHTUPOBAHHOTO
(dhopmupoBaHus COOCTBEHHOTO

CYXKIEHUSI U OLEHKH HH(POpPMaIHH,
HOPUHATHS 000CHOBAHHOT'O PELICHHUS.

VK-1.2. Tlpumenser normdeckue GOpMBI U
MIpOIIeTypHI, CII0c00eH K pedIeKCHH 10 TOBOIY
COOCTBEHHOW W 4YyKOH  MBICIHTEILHON
JIeSITEIIEHOCTH.

3naer sormueckue  GOpMBI U
MIPOIIeTypPHI, CIIOCOOBI pedexcuu mo
MOBOXy COOCTBEHHOW W  Uy>KOH
MBICIIHTEIBHOMN e TeIEHOCTH.

Ymeer  nOpuUMEHATh  JIOTHYECKHE
(OPMBI 1 TIPOIETYPbI, OCYIIECTBISATh
pedIIeKCUBHBINA aHAN3 COOCTBEHHOM
31 qyKOHi MBICJIATEIBHON
JIESITENIbHOCTH.

Biageer npUMEHEHHS JIOTHYECKHX
($opM H IIponEelyphl, OCYIIECTBICHUS
pednexcuBHOTO aHaIM3a
CcOOCTBEHHOM U qyxOon
MBICITUTEIHLHOM JACATCIIBHOCTU.

VYK-1.3. AHanu3upyeT UCTOYHUKH HHPOPMAITII
C LeJNBI0O BBIIBICHUS WX NPOTHBOPEYUI U
TIONCKA JOCTOBEPHBIX CYXKICHHH.

3HaeT crocoObl aHaIM3a HCTOYHHKOB
MH(OPMAIINH C LEbIO BBISIBICHUS X
TIPOTHBOPEUHIHA u MoMcKa
JIOCTOBEPHBIX CYKICHHIA.

Ymeer aHanM3MpOBaTh HCTOYHUKH
MH(OpPMAINH C [ENTbIO BEIIBICHUS X

MPOTUBOPEUUI u MoucKa
JIOCTOBEPHBIX CY>KJICHUM.
Baaneer crocobamu aHaJM3a

HCTOYHUKOB I/IH(bOpMaI_[I/II/I C ICJIbIO
BBIABJICHUSA  HUX HpOTI/IBope‘H/Iﬁ u
TIOMCKa JOCTOBCPHBIX Cy)l(ﬂeHHfI.

TIK-1. Cnocoben
OCBauBaTh nu
HCIIONIB30BATh

TEOPETHUCCKUE 3HAHHS U
NpPaKTUYECKUE YMEHHS U
HAaBBLIKM B TPEIMETHOM
o0JlacTH TIpU  pelIeHUH
poQeCCUOHATHHBIX
3aja.

IIK-1.1.  3Haer: CTPyKTypy, COCTaB |
JUJIAKTHYECKUE eIMUHULBI TPEAMETHOM 00IacTH
(OnoorHs, XUMHS)

3HaeT OCHOBHBIE TEOPETHUECKUE
MIOJIOKEHUS MOJIEKYJISIPHOI
OMOIOTHH H OHMOTEXHOJIOTHH;
XHMHYECKHH COCTaB, CTPYKTYPHYIO
OpraHu3alliid ¥ pa3HooOpasue
GyHKIHH  OCNKOB; MOJIEKYJISIPHEIC
OCHOBBI HacJIeJCTBEHHOCTH,
CTPYKTYPHYIO OpraHH3alrio TeHOMOB
JOKJIETOYHBIX ~ (OpM  KHM3HH U
KJIIECTOYHBIX OpraHm3MoB,
0COOCHHOCTH MEXaHH3MOB
NepEeKOMOMHAIIMN  HACJIEACTBEHHOMN
nHpOpMaNUK y BHPYCOB, MPO - U

9YKapHOT; MOJICKYJISIPHBIE
MEXaHHU3MBI penyIuMKalyy,
TPaHCKPHIILIUH, TpaHCILILNY,
penapanuu; CTPYKTYPY
OUOTEXHOJIOTMYECKOT0 IPOU3BOJICTBA
u OCHOBHBIE TpeOoBaHus,

TPEABABIIAEMBIE K OHOJIOrHYECKUM
00BEeKTaM JJIA OHMOTEXHOJOTHYCCKHUX

MIPOU3BOJICTB,; TEOPETHUYECKUE
OCHOBBI TOJTyYCHHsI TICPBUYHBIX H
BTOPUYHBIX MeTa0O0JIUTOB,
ounoTpaHchopMaIiy KCEHOOHMOTHKOB;
TEOpeTHYECKUE OCHOBBI u
MPaKTHYECKOE 3HAYCHHE

HWHXXEHEPHOU 9H3UMOJIOTHH,




KJICTOYHOM H TeHETHYCCKOM

WH)XCHEPUU.

YMeer MPUMEHATh TEOPETHUCCKUE
3HAHHS [0 MOJEKYJISIPHOW OHOIIOrHU
U  OHOTEXHOJOTMM B  y4eOHOH
NESITEIbHOCTH, a TakXke I oTOopa
COZIepIKaHUs u IUTAHUPOBAHHMS
U3yucHHsI MaTepHaja Ha 3aHITUAX B

IIIKOJIE; pemaThb 3a1a4u o
MOJIEKYJISIPHON TE€HETHKE u
00BsicHAT, 3amanumss u3 EID 1o

BOIIpocaM MOJICKYJIAPHBIX
JKU3HU.

OCHOB

BJIa[[eeT OCHOBHBIMHU IIOHATHUAM U

TEPMHUHAMH MOJIEKYJISIPHOM
OHOIOTHH u OHOTEXHOJIOTHH;
HaBBIKAMH CaMOCTOSATEILHOTO

MPUOOPETEeHHs 3HAHHI, B TOM HYHCIIE
C WCIIONB30BAHAEM COBPEMCHHBIX
HHPOPMAIIMOHHBIX TEXHOJIOTHIA;
HEKOTOPHIMA  METOJIaMH  aHaJu3a,
IKCIICPUMECHTAIBHOM u
HCCIEIOBATENILCKON  JETEIHOCTH,
MPUMEHAEMBIMH B  MOJIEKYJIAPHOUI
OHOJIOTMH U OMOTEXHOJIOTHH.

[IK-1.2. YMeeT ocymiecTBIATE 0TOOP yIeOHOTO
COJICP)KaHMS VISl €T0 peaM3allii B Pa3IMYHbBIX
¢opmax oOydeHHMSI B  COOTBETCTBHH  C
TpedoBanusmu ®I'OC OO

3HaeT COBpEeMEHHBIC IOCTH)XKCHHUS B
o0JlacTi  MOJICKYJISIpHOI  OMoJstornH,

TEHETHYECKON WHXCHEPHU "
OMOTEXHOJIOTUH; MECTO  yueOHOH
JIMCIIUTLTHHBI B CTPYKTYype
IporpaMMbl  y4eOHOro  mpeaMera
«buosorusy.

Ymeer OCYIIECTBIIATD otoop
y4eOHOIO COICpXKaHUS ISl €ro

peanuzauMM B Pa3IMYHBIX (opmax
o0y4eHHs B  COOTBETCTBUH  C

tpedoBanusimu PI'OC OO
Baaneer METOAUKOMN orbopa
y4eOHOTO conmepKaHHWs TpeaMeTa

«buomnorus» Ui ero peanu3anuu B
pasnmuHBIX (QopMax oOydeHHs B
COOTBETCTBMH €  TPeOOBaHUSAMH
@roc 0o

IK-1.3. JeMmoHCTpUpYET ymeHue | 3Haer QopMmbl Y4EOHBIX 3aHATHH,
pa3pabaTbIBaTh pa3nuuHble (OPMBI Y4YEOHBIX | METOIBI, IPHEMBl ¥ TEXHOJOTHH
3aHATHH, TPUMEHSITh METOJbl, IpPUEMbl U | O0ydYeHWs, B TOM qHcIe
TEXHONOTUK  OOy4YeHHs, B TOM  4ucie | HHpOpMAIMOHHbIC
nH(OPMaLMOHHBIE YMmeer pa3pabaThiBaTh pasiHYHbIC
(hopmbI Y4eOHBIX 3aHATHIH,
NIPUMEHATh METOABI, NPHEMBI U
TEXHOJIOTHH OOy4YeHHUs, B TOM YHCIIE
UH(OpMaLMOHHEIE.
Baageer wMeroamkoll  pa3pabOTKH
pa3uyHBIX (popM yueOHBIX 3aHITHH,
MIPUMEHEHHSI METOJIOB, TNPHUEMOB W
TEXHOJIOTHI OOyYeHHs, B TOM YHCIIE
WH()OPMAIMOHHBIX.
TIK-3. Crocoben | I1K-3.1. Bmanmeer cmocobamMu uWHTErpanuu | 3HaeT CIOCOOBI WHTETpanuu
(dopmupoBaTh y4eOHBIX  HpeIMeToB Uil  OpraHu3alyM | y4eOHBIX IPEeIMETOB TU1ST
Pa3BUBAIOLIYIO pa3BUBaroUIei yaeOHoit JESITETTPHOCTH | OpTaHU3aIliK pa3BUBAloOIIeH yueOHOH

00pa30BaTENbHYIO CpEILy

IS

JOCTHKCHHUA

(ucciteIoBaTebCKOM, IPOCKTHOM, TPYTIIIOBON H
ap.)

JeATENbHOCTH  (MCCIEeI0BATEIbCKOM,
MMPOSKTHOH, TPYIITIOBOH H JIP.).




JMYHOCTHBIX,
MMPECIAMETHBIX u
MeTanpeAMeTHbBIX
pe3yIpTaToOB  OOy4EHHUS
CpeACTBaMU
MPETo/1aBacMbIX

yueOHBIX IPEIMETOB

YMeeT IpUMEHATH MMOTyYCHHBIE PU
U3YYEHUHM MOJIEKYJISIpHOW Onosoruu
3HaHUS TIPH  OCBOCHHHM  JIPYTHX
JTUCTIATUTHH MIPEIMETHO-
COZIEPIKaTENBEHOTO U OHOJIOTHYECKOT0O
Moynei W AN OpraHu3alnu
pa3BUBarOLICH y4eOHOI
JeATeNIHOCTH  (MCCIIeI0BATEIbCKOM,
MIPOCKTHOH, TPYIIIIOBOM U JIp.);

Baageer cnocobammu  HMHTETpanuu
yueOHBIX MIPEIMETOB JUIsL
OpraHM3al{ Pa3BUBAIONIEH yueOHOMH
JeATeNIbHOCTH  (MCCIIe10BaTEIbCKOM,
MIPOEKTHOH, FPYyNIIOBOM U Ap.)

IK-3.2. Hcnonb3yer o0pazoBaTeNbHBIN
MOTEHLUAJl COMOKYIbTYPHOM Cpebl peTUOHA B
MIperoIaBaHiK OMOJIOTHH W XMMHH, B YISOHOM
U BO BHEYPOUHOI AEATEILHOCTH

3naeT 00pa3oBaTENbHBINA MOTEHIUAT
COLIMOKYJIbTYPHOM cpensl
VYpasbckoro peruona B
MIPEToIaBaHNH OWOJIOTHH, XUMHH, B

yuyeOHOH W BO  BHEYPOYHOH
JeATeILHOCTH.

Ymeer HCIIOJIb30BATh
00pazoBaTeIbHBIN MOTEHIINAT
COLIMOKYJIbTYPHOMH cpenbl
VYpasbckoro peruoHa B

npenoaaBaHnumn 6I/IOJ'IOFI/II/I, XHUMHH, B

yueOHO ®W  BO  BHEYpOUYHOH
JeATeIbHOCTH

Biageer HaBbIKaMH HCIIOJIL30BAHMS
00pa30BaTEILHOIO MOTEHIIMAIA
COLIMOKYJIbTYPHOM cpensl
VYpaisbckoro peruona B

MPETNOaBaHUN OWOJIOTHH, XUMHH, B

yae0HOi W BO  BHEYPOYHOM
JeATEIbHOCTH
IIK-3.3. 3Haer nCHUXOJOro-legarorudyeckue | 3HaeT  MCHUXOJOro-Iearorndeckue
yCIIOBUS CO3/1aHus pa3BUBAIOIIEH | yCIOBUS CO3JaHUS  pa3BUBarOLIEH
00pa3zoBaTeNbHOM  Ccpenbl Ui JOCTHIKEHHs | 00pa3oBaTebHOM cpezbl JUIst
JIMYHOCTHBIX W METAPCAMCTHBIX PE3YyJIbTAaTOB JOCTHXKCHUS JIMYHOCTHBIX u
o0y4eHust METaIpPeMETHBIX pe3yIbTaToB
00y4eHHsI.

YMeer HCNONB30BATh ICHXOJIOTO-
MeJarornueckue YCJIOBHUSA CO3JaHUs
pa3BuBarouei 00pa3oBaTeIbHON
Cpelbl Ui TOCTHKEHHUS IMYHOCTHBIX
W METampelIMEeTHBIX  pe3yJIbTaTOB
00yYeHHS.

Baageer  HaBRIKaMM  CO3/aHMSA
pa3BuBaroLIeit o0Opa3oBaTensHON
Cpelbl Ul TOCTHXKEHUS! TMYHOCTHBIX
U METalpeiMETHBIX  PE3yJIbTATOB
00yueHHs

4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

4.1. O0beM JUCHUIUINHBI U BUbl KOHTAKTHON H CAMOCTOSATEJILHOMH padoThI

OO61mas TpyA0€MKOCTh AUCHHUIUINHBI cocTaBmsieT 4 3a4. efl. (144 yacoB), ceMecTpbl U3yUeHUs
—9-10, ux pacmnpezaeneHue 1Mo BUAaM padbOT MPEJCTABICHO B TAOIHIIC.




dopma o0yueHwHs

Bun pabotsr Ounas
9 cemectp 10 cemectp
OO01mas TPy10eMKOCTb THCIUILIHHBI 110 Y4eOHOMY TUIaHy 72 72
KonTakTHas padora, B TOM YucCIe: 32 30
Jlexuuu 10 10
Jlaboparopublie pabOThI 12 16
[IpakTHyecKue 3aHATUA 10 4
CamocrosiTesibHasi padora 36 38
IloaroroBka Kk 3auetry B 9 cemecTpe 4
IloaroroBka K 3auerty ¢ ouenkoi B 10 cemectpe 4
4.2.1. YueOHO-TeMaTH4YeCKHI IVIAH JUCHHUILINHBI (04Hasi popma o0yueHus )
HanmMeHnoBanue pasnenos u Bcero, KonTaktHas paboTa Camocr. O11eHOYHEBIE O11eHOYHEBIE
TeM JUCIHIUTUHBI (MOIYJIsI) | 4acoB Jleknuu | Ilpakr. JIab. pabota cpeicTBa JJist cpeacTBa
3aHATHS | pabOTHI TEKYIIETO JUTst
KOHTPOJIS TIPOMEXKY-
TOYHOH
aTTeCcTaluu
Pazoen 1. Monexynapnas ouonozus (9 cemecmp)
BBenenue B MONEKYISIPHYIO 6 2 - - 4 CobecenoBanue. | HToroesiit
6monoruto. Mcropus TECT.
Pa3BUTHS MOJIEKYJISIPHOM Bompocs! k
Ouosoruu. 3a4ery.
benku u HyKII€MHOBBIE 12 - - 6 6 CaMOKOHTpOJIB.
KHUCIIOTBI: CBSI3b CTPYKTYPBI U ITposepka
GbyHKIMN KOHCIIEKTA.
TecToBsIii
KOHTPOJIb
3HAHUH.
KouTponsnas
pabora Ne 1.
CtpyKTypa réHOMOB BUPYCOB, 10 - 2 2 4 Otuer no
npo- 1 dykapuort. HesinepHole n1abopaTopHOi
TCHOMBI pabore.
CobecemoBanne
10 MaTepuazam
craTei.
MoutekysipHble MEXaHU3MBI 8 2 2 - 4 TepmuHOIOTH-
peruMKanuu YECKUIl IMKTaHT
Nel.
I'eneTnueckas peKOMOUHAITHS 10 2 2 - 6 Bpetin-punr
«I'eneTnueckas
PpEKOMOMHALHSD)
MonexymsipHble OCHOBBI 8 2 2 - 4 CaMOKOHTpOJIb.
KaHIleporeHesa ITposepka
KOHCIIEKTa.
TecToBblit
KOHTPOJIb
3HaHUIL.
MonexkynspHble MEXaHU3MBbI 8 2 - 2 4 Oruer no
penapauuu JTHK nmabopaTopHOit
pabore.
KonTtponsHas
pabdota Ne 2,
MonexymsipHbIe MEXaHU3MBbI 10 2 2 4 CobeceoBanne




PETyJISINH KIETOYHOTO 10 MaTepuazam
LIMKJIA, CTapEHUs U cTaTeH.
HpOrpaMMHUpPyeMOi
KJIIETOYHOH Tnbenn
IlonrotoBka K 3auery cC 4 4 OtBerT Ha 3aueTe
OLICHKOI
Hmozo (9 cemecmp) 72 10 10 12 40
Pazoen 2. Buomexnonozus (10 cemecmp)
buotexnonorus — paszuen 4 2 - - 2 Omnpoc. Hrorossrit
NPaKTUYECKON OHMOJIOTHI ITpoBepka TecT
KOHCIIEKTA. Bompocs! k
OOBEKTHI OMOTEXHOJIOTUU 6 - - 2 4 Oryer o 3aueTy
n1a00paTopHOi
pabore.
CobecenoBanne
10 MaTepuaIam
crarei.
TepmuHonoruue
CKHi TUKTAHT.
[Tpon3BoICTBO META0OINTOB 6 2 - 2 2 Omnpoc
DepMeHTHAas OMOTEXHOIOTHSI 4 2 - - 2 Ompoc
Buorexuomorus B MeIUIIHE 6 - - 2 4 Omnpoc.
Brictynnenue c
JIOKJIAJIOM.
[MurmieBas OMOTEXHOJIOTHS 6 - - 2 4 Ompoc.
BeicTymnenue ¢
JIOKJIAJIOM.
DKoJoruveckas 8 - - 4 4 KonTponbsHas
OMOTEXHOJIOTHS pabora Ne 3.
Kinerounast u TkaneBas 6 - - 2 4 Omnpoc.
OMOTEXHOJIOTHS Beictymuienne c
JIOKJIaJIOM.
XuMUs 1 OMOTEXHOJIOTHS 6 - - 2 4 Ompoc.
BeicTynnenue ¢
JIOKJIAJIOM.
MouiekysipHbIE OCHOBBI U 8 2 2 4 KouTponsHnas
MIPAKTUYECKOE IPUMEHEHHE pabora Ne 4.
METOJIOB T€HETHUECKOM
HH)XEHEPUHU
Hanobuotexnonoruu 8 2 2 - 4 Ompoc.
BricTynnenue ¢
JIOKJIAJIOM.
I[MoaroroBka Kk 3auery ¢ 4 4 OTBeT Ha 3a4eTe
OLICHKOHM, crada 3adera C
OLICHKOM
Hmozo (10 cemecmp) 72 10 4 16 42
HToro mo aucuumjiInue 144 20 14 28 82
JlaGopaTopHble U NPaAKTHYECKHE 3aHITHSA
Ne HaunmeHnoBaHue 1a00paTOPHBIX U MPAKTUYECKUX paboT Kom-Bo
pasnaena ayn.
qacoB
Tema 1. benku v HYKJIIGMHOBBIE KHCIIOTBI: CBSI3b CTPYKTYPHI M (DYHKITHH. 6
Tema 2. CtpykTypa T€HOMOB BHPYCOB, MpO- U 3yKapuoT. HesmepHsbie 4
T'CHOMBI.
1 Tema 3. Mosiekynsipable MexaHu3Mbl peruiikanuu JIHK. 4
1 Tema 4. I'enernueckas peKOMOUHAIUS 2
1 Tema 5. MoiexynsipHbIE OCHOBBI KaHIIEpOTeHEe3a 2
1 Tema 6. Monekynsipabie Mexanu3Mmel penapauuu JHK. 2
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1 Tema 7. MonexynsapHble MEXaHU3Mbl PETYJSLUU KIETOYHOIO ILMKIIA,
CTapeHHs ¥ MPOrPaMMHUPYEMOH KJIETOYHON THOeTn

Tema 8. O0bEKTHI OMOTEXHOIOTHH.

Tema 9. ITpon3BoACTBO METAOOIUTOB.

Tema 10. broTtexHOJIOTHS B MEIUIIMHE.

Tema 11. ITumeBast OMOTEXHOJIOTHUA.

Tema 12. Dxonorndeckast OMOTEXHOJIOTHSL.

Tema 13. Knerounast 1 TKaHeBast OMOTEXHOJIOTHSL.

Tema 14. Xumusa u OMOTEXHOJIOTHA.

Tema 15. MonexynspHble OCHOBBI U ITPAKTUUECKOE IPUMEHEHUE METO/IOB
TEHETUYECKON MHKEHEPUH

Tema 16. HaHOoOMOTEXHOJIOTHH.
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Tunosele 3a7aHus Ul TEKYIIETO KOHTPOJIS M IPOMEKYTOYHOM aTTECTALMU 110 JUCLUILINHE,
KPUTEPUM M ILIKaJIbl OLICHWBAHUS, a TAKKE METOJUUECKHE PEKOMEHJIAIUH s 00y4aroIuxcs
MIpeJICTaBJICHbl B IPUIOKEHUH K pabouell mporpaMmme IUCHUIUIHHBIL.

4.3. ConepxxaHue TUCUMILTUHBI

Paznen 1. «MoJiekyasipHasi 0Mo0rus»

Tema 1. Begenne B MoJieKy/JasipHy1o Ouosiornio. Mcropusi pasBuTHsI MOJICKYJISIPHOM
O0noJI0rUM.

MornekymsipHas O6uosiorusi kak Hayka. OCHOBHBIE 3Tallbl Pa3BUTHUSA U Haubosiee KpyIHbIE
OTKPBITHSI MOJIEKYJISIpHOM  Ouosiornu. Metoasl  MoJekyssipHoil  Ouonorumu. Bakueiimme
JOCTHIKEHHsSI, COBPEMEHHbIE TEOPETHUYECKHE U IMPAKTUYECKHE 3a7ayd MOJIEKYJSIPHOM OHosoruu.
CBsI3b MOJIEKYJISIPHOM OMOJIOTHH C IPYTUMHU HAyKaMHU.

Tema 2. BeJIKH 1 HYKJICHHOBBIE KHCJIOTBI: CBSI3b CTPYKTYPbI H (DYHKIHH.

AMMHOKHCIOTHBIN cocTtaB OenkoB. Ilenmtuapl. CTpykTypHas opraHu3amnusi OelKoB.
@onpgunr, pabora aneHUIATUMKIA3HOW cucTeMbl. DyHkuuu manepoHoB. IlomudepmeHTHBIE
KOMIUIEKCBI M UX opraHuzanus. benkoBas wuHXeHepus. BHekIeTOyHbI CHHTE3 O€JKOB:
NPOKAPUOTUYECKHE M JYKapUOTHYECKHE OecKJIeTOYHbIE OE€TOKCUHTE3UPYIOIUE CHCTEMBI,
MPOTOYHBIE CHUCTEMBI CHHTe3a Oenka. PasHooOpasme cTpykTyp u ¢yHKiuid OenkoB. CBs3b
CTPYKTYpbI U (yHKUMH OelKOB. MeXMONEKYIspHbIE B3aUMOJCHCTBUS (HYKJICHHOBBIE KHCIOTHI U
OeJIKH, TIoJIMcaxapuabl U O€IKH, JTUMUABI U OCJKU, IMOTUCaXapuabl U JIMIHIBI, OCJIOK — OEIKOBBIE
B3aUMOJICHCTBUA) U UX POJIb B ()YHKIIMOHUPOBAHUH KUBBIX cUcTeM. CTPYKTYypHO-(YHKIIMOHAJIbHAS
SBOJIFOLINS OEJIKOB.

Belnenenue u nepBble XMMUUYECKHE UCCIIE0BaHMS HYKJIEMHOBBIX KUCIOT. Jloka3arenbcTBa
¢ynxuit JIHK kak xpanutenst renernueckoil nHopmanuu. PacumdpoBka reHeTUUECKOTO KOAa.
CtpykTypa HyKJIEHHOBBIX KucCIOT. C2'9H1m0- u C3's5HI0- KOHpOpMANHMKM TEHTO3, CHH- U aHTH-
koHpopmanuu. [lomumopdusm nBoitnoit cimpanu: B, A, C u Z-popmer IHK, ux xapakrepuctika u
ycnoBusi Bo3HukHOBeHUsA. Cepxcnupanuzanusa [JHK. JIHK u PHK kak HocuTenu reHeTudyeckou
unpopmanuu. Ctpykrypa u ¢ynkuun PHK. Ilpunnuner cexksenupoBanus JIHK. Cogpeprkanue
HYKJIEMHOBBIX KUCJIOT B reHomax B ¢uorenese. JJHK-nmapagoke (mapagokc «C») U ero npu4uHbI.
Karanmutnueckue (pubo3umusie) Gynkuun PHK. Konuenmus «Mup PHK», mpenmectBoBaBmiero
mupy «JIHK-6emxm».

Tema 3. CTpyKTYypa reHOMOB BHPYCOB, IIPO- U dyKapuot. HesinepHble reHOMBI.

CrpyKTypa réeHOMOB IIPO- U 3YKapHOT. Y HUKAJIbHBIE U TOBTOPSAIOIINECS T€HbI, CTPYKTYPHBIE
u perynsitopHele TeHbl. OCOOCHHOCTHM CTpPOCHHMS TEHOB NIpo- MU dykapuor. CrpykTypa
TPAHCKPUIITOHOB U PETYJISILUSA TPAHCKPUIILMU y MPO- U 3yKapuoT. I'oMeo3ucHble TeHbl. OyHKIUH
renoB. CaremmutHas [IHK. Mx accommanusi ¢ reTepoXpoOMaTHHOBBIMH OOJIACTSIMH, Pa3MEpHI,
BHJIOBas crieliupUIHOCTD. TenomepHbie nocneaoaTenbHocT JJHK.



[Ipoueccunr PHK y sykapuotr. CrutalicHHT U €ro BUIBL: CIUIAcUHT saepHoi nmpo MPHK,
LC-CIUIACUHT, TpaHC-cIutaiicuHr, crancuur TPHK, crmaiicnar B renax pPHK Hu3mmx sykapuor,
aJIbTCPHATUBHBIN CIUIAWCHUHT JP.

Hesanepuele reHOMBI. [lonBM)KHBIE TE€HETHYECKHE DJIIEMEHTBI W 3BOJIIONMS TI'€HOMOB.
bakrepuanbHble MIa3Muabl. [S-3eMeHThl U TpaHCTO30HbI OakTepuil. I[loBHKHbBIE TeHETHUECKUE
JJIEMEHTBI JYKapUOT: CTPOCHHE M MEXAaHW3M MUIPALM{; POJIb TPAHCIO30HOB B MOJEKYJISPHBIX
IIpoLeccax BOIIOLUNA FEHOMOB: XPOMOCOMHBIE IIEPECTPONKH, BIUSIHUE UX HA XapAKTEP IKCIPECCUU
T€HOB, TOPU30HTAJIBHBIN [IEPEHOC T€HOB: CTPYKTYpa XpOMaTHHA.

I'enombr opranemn osykapuor. JIHK MuTOXOHApPUI U XJIOPOMJIACTOB: OCOOCHHOCTHU
CTPOEHHs, TEHETUYECKHUI COCTaB. DKCIPECCUSI MUTOXOHIPHAIBHBIX T€HOB, KOHTPOJIb CO CTOPOHBI
anpa. Pennmukanus MutoxoHapuansHo u xsoporutactHoit JJHK. Ponb snepHoro anmapara B 3THX
nporeccax. [Tomumopduzm mutoxouapuansaoi JIHK u sBomromus yenoseka.

JHK-conepxamue Bupycel u ¢aru. PHK-comepkamue Bupychl. THUITBI T€HETHYECKOTO
MaTepuaga, MeXaHu3M peruMkanui. OcOOEHHOCTH CTpOEHHUs TeHOB OakTeprodaroB, BUPYCOB U
reHOB 3yKapuoT. DopMbl CyIIeCTBOBaHHUS BHUPYCOB, MPOCThIE U CIOXHBIE BUPYCHI, UX (OPMBI U
pa3Mepsl. Tunsl B3auMozeicTBus BUpyca U kieTku. CrocoObl MPOHUKHOBEHHUSI BUPYCOB B KJIETKHU.
Cranuu penpoayKIMM BHpyCa: CHHTE3 BHpycOoCHeUM(pUUECKUX OCNKOB M peruTUKAIHs
HYKJIEMHOBBIX KuCIOT. OOpaTHas TpaHckpunuusg. COOpka BHPYCHBIX YaCTHUILl MU MX BBIXOJ M3
KJIETKU. 3HadeHne BUpycoB. IIponcxoxienne BUpyCcoB U UX POJIb B IBOJIIOLINH.

Tema 5. Mouieky/isipHble MEXaHU3MbI PEIVIMKALMH.

JlokazarenbcTtBo  criocooHoctn  Monekyn JHK x  camoynBoenuto. Ilonstue o
KOHCEpPBATHUBHOM M HEKOHcepBaTHBHOM permukanuu. [loareepxknaenue IlomykoHcepBaTUBHOIO
XapakTepa peluIiKalui B DKCIIEPUMEHTE Ha XPOMOCOMaX, 10Ka3aTeJIbCTBO KOITUPOBAHUS MAaTPHULIBL.
Meron «aHanu3a JMKaWIINX COCENEH» B MOCIEA0BATEIIBHOCTH HYKJIEOTHIOB, KaK JOKA3aTeIbCTBO
aHTUnapaienbHocTH pacnosnoxxeHus Huted JIHK. ®epmenratuBHas cucrema cuntesa JIHK.
[lepBast cxema mpephIBUCTON aHTUNAPAIIENbHOW permukanuu Prxun-Oka3aku U 10Ka3aTeabCTBa
e€ nonoxenuil. Munnnanus pemnukarusebix neneit JJHK ¢ nomompro PHK-3aTpaBok. Pennmukanus
nByIenodeyHoi antumnapamuiensaoi auHeiHoi nenu JIHK (Il-as cxema Oxazakw). Perumkarus
onHouenovyeunslx JIHK conepxkamux ¢aroB Ha npumepe ®X 174, noka3arenbCcTBO ydacTHA
3arpaBouHbIX (parmeHToB PHK B wux permkamuu. Ilonstue o mnpaiimaze. Perukarus
nsyuenodyeyHo koisbueBodl JIHK. Mogens pa3marbIBaroliero pyjaoHa M MOAENb PEIUIMKALMU B
nByx HampaBieHusx (moaens Kepuca). JIHK-pacrueraromue 6emku, UX OCHOBHBIC XapaKTEPUCTHKH
u Ouonormyeckue ¢yHkuuu. [TnaBsmme Oenku AnsOeprca (1977) m ux koomepamus ¢ JJHK
nonumepaszoit. Tlonsarue o JAHK renmkazax, Tomonzomepaszax (TOMOJOTHYECKUX PENAKCUPYIOIIUX
6enkax). JIHK rupassl. Monenu ux AecTBUS U KOOIIEpaLusl.

CKOpOCTh 1 HamNpaBJICHUE PEIUIMKALMU y ITPO- U 3yKapHoT. [lonsATre 0 permmkoHax. Cxema
NPEepHIBUCTON  aHTUMapayuieabHOM  perukaiuu — KopuOepra-Oxazaku. CpeaHsis  CKOpPOCTh
peruiukanuu. Xumuueckas npupona JHK-nmomumepasst [ (depment KopubGepra). dynkuuu
¢depmenta. Mexanusm aevictus JIHK-nmomumepassr 1. Bunel matpuin-3arpaBok no KopuOepry.
Ok30Hyknea3Hass akTuBHOCTH JIHK-nmommmepassr 1. Cxema HenpepbIBHOW aHTHIIApALIEIBHON
permukaiu o KopuOepry. Cxema mapaiuienbHoil permukaiuu Kepuca. O6napyxenue JIHK-
nonumepassl I u Il E. coli, ux xapakrepucTuka u cBOMCTBa.

Tema 6. 'eHeTUecKasi peKOMOMHALINS.

OcHoBHbIE THUNBI pekoMOuHammu. [‘omonornyHas, WM OOmEeH, pPEeKOMOMHAITHSI.
dopMUpOBaHUE TeTepOAyIIeKca — KIIOUEBOTr0 IMPOMEXYTOYHOTH MpOAyKTa (MHTEpMEIHaTa)
peKOMOMHAIUK. DKTOMMYECKAss PEKOMOWHAIINS U €€ OMOJIOTHYecKas poJib.

Monens Xommuaes. "llomyxuazma Xommuaes"."Murpauus BerBiaeHus". dopmupoBaHue
rerepoayiuiekca. CxeMa U30MepH3alMM MOdyXua3Mbl, npemnoxenHas X. Ilorrepom u Jl.
Hpeccnepom. HekpoccoBepHble XpOMaTHJIbl, PEKOMOMHAHTHBIE XPOMATHJBI BTOPOTO THIIA
(KpoccoBepHBIE), peKOMOMHAIIMOHHBIN reTepoayruieke. "Konsepcus rena".



Posnp cenmanbHbBIX SHAOHYKIIEa3 (pe30Ba3) B pa3pylIeHUH MOJIyXUa3Mbl y OakTeprodaron
T4 u T7, E. coli, npoxokei n dyenoBeka. benku E. coli, ocymecTBisronye MUTPAIHiO BETBICHUS
MIOJTyXHa3MBbl.

I'enernyeckuit KOHTpodb pexkomOuHaumu y E. coli. Tpu mnyta romonoruyHoi
pexomOunanmu y E. coli (A. Kuapk, 1973). ®opmupoBanue RecA-/IHK-¢punamenra B
ITOATOTOBUTENBHON, TPECUHANITUYECKON CTaJAMMU KPOCCUHIOBepa. Peakiny CHHANTUYECKOU CTa NN
KPOCCHUHIoBepa BHyTpHU ¢puiaMeHTOB. [locTcuHanTuyeckuii reTepoayiexc.

Ponp pepmenta RecBCD-nykieasbl B reHeTuyeckoil pekomOuHanuu. Ponb OenkoB RuvA,
RuvB u RuvC B mMurpanuu BeTBICHHS U pa3pelleHHe MOIyXua3Mbl. Mojenb peKOMOMHAIMN Ha
OCHOBE pemnapanuu asynenodeunbix paspoiBoB JJHK (Kocrak, 1983).

Tema 7. MoJieky/IsipHble OCHOBBI KaHLIepOreHe3a.

Tpancdopmanus KiIeToKk B mpolecce omyxosneodpazoBanus. I[IpuuuHbl BO3HUKHOBEHHUS
onyxosne. Poiib HacieICTBEHHOCTH, BUPYCHOM M DJKOJOTMYECKONM KOMIIOHEHTHl B DPa3BUTHHU
OITyXOJIEH YEJIOBEKa.

I'eneTnueckuii KOHTPOJb MeTacTa3upoBaHUs. MHOTOCTYNEHYaTOCTh (OPMHUPOBAHHUS
OITyXO0JIH (OITyXO0JeBasi IPOTrPeCcCHsi).

IIporoonkorensl. OHKOreHbl. MexaHM3Ma HpPEBpPALICHUs] MPOTOOHKOI€HOB B OHKOI'EHBI.
AHTHOHKOTEHBI, WJIK T€HbI-CYIIPECCOPHI OITyXOJIEH.

Tema 8. Mouiexkyasipabie Mmexann3mbl penapanuu JHK.

[Tpuunnel ommbok npu cunreze JHK, ux xomuuectBo in vitro. Jtansl nposepku JJHK mpu
penapanuu. OyHKIMs GepMEHTOB penapaniy. THITBI CTIOHTAHHBIX U HHAYLUPYEMbIX TOBPEKICHUN
JIHK Tlocnenctus HapyuieHuil B cucteme penaparnuu. Tunsl nospexaenuii 8 JIHK (okucnenue,
Jie3aMMHUPOBaHKE, AIKUJIMPOBAaHUE, 00pa30BaHNE TUMUHOBBIX JUMEPOB, allypUHHU3AIINSA).

Cucrembl penapauuu (mpsMasi penapanus, SKCUM3MOHHas pemnapauus). Hykieotuanas
sKcIM3UOHHas penapauus (ATd-3aBucumblii MexaHM3M yraneHus mnoBpexnaenuit u3 JIHK).
[IpencraBnenue o skcuHykKinease u e€ mporomepax (uvrA, uvr B, uvr C). Penapannonnas cucrema
JHK uenoBeka. Penapanus ommbok perunkanuu JIHK. PekomOunanTHas (mocTperuiMkaTuBHAs)
penapanus. SOS-penapanus.

Tema 9. Moneky/asipHble MeXaHM3MBbI PeryJjsiiii KJIETOYHOI0 LMKJIA, CTApPeHUs] H
NPOrpaMMHUpyeMoOii KJ1eTOYHOH rudesin.

Ilepuoas! kierounoro nukna: Gi, S, G> 1 MUTO3, UX XapakrepucTuka. [Ipo1oIKUTENBHOCTD
KJIETOYHOTO IMKJIa W ero ¢a3 B pa3IMyHbIX KieTkax. CHUrHaibl pa3MHOKEHHUS KIETOK, WX
xapakTepucTuka. OrpaHHyYeHHE 4YHCla KJIETOYHBIX [JEIEHUH B HOPMAJIbHBIX KIETKAaX M €ro
3HaueHHe. benku—perynaropsl cMeHbl (a3 KIeTOYHOTO Iukia. Posib rena p53 um koaupyeMoro um
Oemnka B OJIOKMPOBAaHMHM MUTOTHUECKOTO IIUKJIa pu noBpexaeHusax JJHK.

Monexkynsipabie OCHOBBI cTapeHus. Dpdekt Xeiduuka. CTpykTypa Tenomep. Tenomepsl u
npobiemMa KOHIEBOH HemoperuMkauuu. [leiictBue Tenomepasbl. TermomepHas Teopusi CTapeHUs.
HeoOpatumble usmenenuss [IHK, wnapymenus B cuntese PHK wu OenkoB, B oOpa3oBanum,
TPaHCIOPTE W HMCIOJIb30BAHUU DHEPrUM, NaJE€HWE MHTEHCUBHOCTH CHHTE3a MEAMATOPOB M pAla
ropMoHOB. [Ipekpaiienre MUTO3a, BBIKJIIFOUEHHUE IEUCTBUS TEIOMEPA3bI.

[Tporpammupyemasi KJIeTouHasi THOeIb WK arnonTo3. MexaHu3M amnoITo3a, ero 3HaueHue 1
perymsinus. Ponb Genka rena pS3 B anonrose. Pois anonrto3a B pa3BUTHH OpraHU3Ma U 3BOJIIOLUH.

Pasnea 2. «bnorexHosiorusn

Tema 10. BuorexHo/10rusi — pasjaes NPpaAKTHYECKOH O0HOJIOTMH.

buorexHonoruss kak Hayka M cdepa mpousBojacTBa. KpaTkas wucropus pa3BUTHSA
ouorexHosnoruu. buorexnonorus u ¢pyHIaMeHTaIbHbIE TUCIUIUINHBI.

CoBpeMeHHbIe HallPaBICHUS Pa3BUTHUS OMOTEXHOJIOTHH.

Tema 11. O0beKTHI OMOTEXHOJIOTHH.

MuKpoopranu3Mbl IPOMBIIUIEHHOTO Ha3HaueHWs. KolndecTBEHHbIE XapaKTEPUCTUKH
MHUKpPOOPTraHU3MOB: CKOPOCTh POCTa, BBIXOJl OMOMacchl, MeTabonndeckuil koddduument. Aspamus
IIPYU KYJbTUBUPOBAHUU MUKPOOPTaHU3MOB.



Kunetnueckue XapakTepUCTHKH MHUKPOOHBIX momyssiiuid. CrocoObl KyJbTHBHPOBAHUS
MHUKpPOOPTraHMW3MOB: MOBEPXHOCTHBIM W TiayOuHHBIA. llepuomnueckas KynbTypa, ¢asbl pocra,
MaTemaThueckas Monenb. Ilepuoguueckue KynbTypbl. HenmpepblBHOE KyJIbTHBUPOBAHHME IITAMMOB.
[Ipouecc nomHoro BeITecHeHUs. [Ipoliecc moaHOro cMenieHns. XeMoCcTaTHOe KyJIbTUBUPOBAaHUE.

Konnexkunn KynbTyp MUKpOOPIaHU3MOB U IATEHTOBAHUE IIPOAYLIEHTOB.

Tema 12. IIpou3BoacTBO MeTA00IUTOB.

KpaTkass xapakTepucTuka MHKPOOPIaHM3MOB-IIPOAYLIEHTOB. IlepcrieKTHBHBIE HCTOYHUKH
yriaepoaa, a3ora M POCTOBBIX (akTopoB. HayuHble mpuHUUIB OOECHEUeHHUs CBEPXMPOAYKLHU
(HampaBNeHHBI  MyTareHe3 W celekuus). TexHojormueckoe o0OOpyJIOBaHHE.  DTallbl
MHUKpPOOHOJIOTHYECKOTO Mpou3BoAcTBAa. DepMeHTalsl U ee BUAbl. MUKpOOMOIOrMUecKUidl CUHTE3
Oenka 1 mpoOIeMbl OECKIETOYHONH OMOTEXHOIOTHH.

buonoruueckas posb aHTUOMOTHMKOB KaK BTOPUYHBIX MeTabonuToB. [IpoucxoxneHue
AHTUOMOTHKOB W 3BOMOIMSA HUX (GYHKUMHA. BO3MOXHOCTH CKPUHUHTAa HH3KOMOJICKYJISAPHBIX
OMOperynaTopoB IMpH OTOOpE 1O AHTUOMOTHYECKOM (QYHKIMH (MMMYHOJEIPECCAHTOB,
MHTUOUTOPOB (PEPMEHTOB KUBOTHOTO IPOUCXOMKACHUS H JP.).

[lomydyeHne TepBUYHBIX META0OJUTOB: HE3aMEHMMbBIX aMHUHOKHCIIOT, BHMTAaMHUHOB,
OpPraHUYECKUX KHUCIIOT; BTOPUYHBIX META0OJUTOB: AHTHMOMOTHUKOB, CTEpOMAOB. IIpoayleHTHl,
XMUMH3M IpoIeccoB, (epMeHTalMs, UICTI0JIb30BaHUE METa0OIUTOB.

Tema 13. ®epmeHTHAA OMOTEXHOJIOTHS.

Hcnonp3oBanne (epMEHTOB B MHUIIEBOM, JETKOW MNPOMBIIUIEHHOCTH, MEIUIUHE,
KUBOTHOBOJICTBE. MMmMmoOunu3oBaHHble  QepMeHThl. Vcmonb30BaHHE  MMMOOMIM30BAHHBIX
(bepMEeHTOB M KIJIETOK B TNHINEBOM, (QapMaleBTUYECKOW MPOMBIIIIEHHOCTH, MEIUIMHE,
OpPraHMYECKOM CHHTE3€ U Ap. bUoCeHCopH! 111 MOHUTOPHHTA.

[Tomyuenue ¢epmenToB u depMeHTHBIX TmpenapatoB. CnocoObl  HMMOOUIU3AIMHI
(epMEeHTOB U KJIETOK.

Tema 14. BUoTeXHOJI0THSA B MeIUIIUHE.

HemonuduuupoBaHHble W MyTaHTHbBIE KJIETKM M CHHTE3UPYEMbIE HMH COEIUHEHHS.
[IpousBoacTBo anTHOMOTHKOB. MMMyHOOMOTeXHOMOTHs. [Ipom3BoacTBo BakiuH. [IponsBoacTBO
MOHOKJIOHAJIbHBIX AHTHUTEI C HCIOJIb30BAHUEM COMATUYECKMX THOPHIIOB >XHBOTHBIX KJIETOK.
MexaHu3Mbl MMMYHHOTO OTBE€Ta Ha KOHKPETHBIH aHTUTeH. MOHOKIIOHAJbHbIE aHTHTENa Kak
cneunpuyeckue COpOCHTHl TPU BBIICICHUHM U OUYUCTKE OHOTEXHOJOTMYECKUX IPOTYKTOB.
MoHOKJIOHaIbHBIE aHTHUTENa B Tepanuu U npodunaktuke. [lepcrnekTuBbl BhICOKOCTIEHU(DUYHBIX
BaKLMH, MMMYHOTOKCHHOB. BKiIoueHHE MOHOKJIOHAJBHBIX AHTUTENT B OOOJIOUKY JIMIIOCOM U
MOBBILICHUE HAMNpaBJICHHOCTH TpaHcrmopTa JekapcTB. CTBOJIOBbIE KIETKH. JlocTwkeHue
ouorexHonorun B Ooppbe ¢ pakoMm. ['eHeTHueckue OOJE€3HM 4YeNOBEKa W TEHHAs Tepamusl.
I'uGpunomsel. banku rubpunom. Teopernyeckue ocHOBBI Kprobuoioruu. KpuocoxpaneHue u ero
BO3MO>XHOCTH.

Tema 15. IInmeBasi 0MUOTEXHOJIOTHSI.

MuUKpoOpraHu3mMbl W THILEBble MpOAYyKThL. CTparerus OHOTEXHOJOTHH B IHIIEBON
MIPOMBIIIJIEHHOCTH. MOJIOYHBIE MPOAYKTHI: CHOCOOBI (hepMEeHTalMM MOJOKa, MOJIYYEHHS ChIpa,
HorypTa, MaxThl, CMETaHbI U APYTHX MPOIYKTOB.

XnebonpoaykTel. bponunbHble NPOU3BOACTBA: MPOU3BOACTBO AJIKOTOJIbHBIX HAIMUTKOB,
N1Ba, BUHA, CIIUPTA, cUuapa. TeXHOIOrus nosyueHus ykcyca. [lonydenue TpaJuliMOHHBIX OETKOBBIX
MPOAYKTOB METOJIOM (epMEeHTallMi: COeBOro TBOpora, Kojbac, pblOHBIX Omoa. bemok
OTHOKJIEeTOUHbIX opranu3smMoB (BOO): meTox HempepbIBHOTO KyJIbTHBHpoBaHUs. [lomyueHue
MUKONpOTEMHa W3 Muuenauss rpuba ¢ys3apuyma. IlumesBsie m00aBKM W HMHTPEIUEHTHI.
KoncepsupoBannsie oBouiy. [Ipumenenus ¢pepMeHTOB pu BEIpabOTKe (PPYKTOBBIX COKOB.

Tema 16. Jkoornyeckass 60MOTEXHOJIOT U,

3amura oKpyKarolei cpesibl (04ncTKa BOJIbI, epepadoTKa TBEPIbIX OTXOJ0B, KOHTPOJIb 32
MAaTOTEHHOCTBIO, Jerpajnanus KCeHOOMOTHKOB). IIpoM3BOACTBO 3KOJIOTMYECKH YHUCTOM HSHEPTrUU
(OmomMeTaHOreHe3, UCIOJIb30BaHHE COTHEUHON YHEPTUH, TPOU3BOICTBO STHIIOBOTO CIIUPTA).



IlepepaboTka 0TXOI0B: a’poOHasi mepepaboTka CTOKOB B CUCTEMax C MEPKOJISALMOHHBIMU
¢buIbTpaMu U CUCTEMAaX C HUCIOJIb30BAHUEM aKTUBHOIO uja. [IpuHiun "nceBnooKuKeHHoro cios'.
AHa’po0OHOE pasoKEHHUE MIa CTOUYHBIX BOJI.

buonoruueckuii KOHTPOJb 3a CHCTEMaMH MHUKPOOHOJOTHYECKOW MepepabOTKH OTXOJOB.
KoHTponbs 3a maroreHHocThbro. l3BinedeHHME MOJIE3HBIX BELIECTB: IOBTOPHOE HCIOJIb30BAaHUE
MIPOMBIIIJICHHBIX CTOYHBIX BOJI; y100peHNEe HAa OCHOBE MepepadoTaHHOr0 HaBO3a; OEIKOBbIE KOpMa,
[IOJIy4aeMbIe U3 WIIA.

buonoruueckas mnepepaboTka NPOMBILUIEHHBIX OTXO0J0B. lcmonb30BaHHE OTXOJ0B
MOJIOYHOM  MPOMBIIUIEHHOCTH  (CBIBOPOTKH);  LEJUTIOJIO3HO-OYMaKHOW — NMPOMBINUIEHHOCTH;
TEKCTWJIBHOW NPOMBIIIUIEHHOCTH W IPOM3BOJCTBA KpacuTesed. buosormdeckas O4YMCTKa rasos.
buonerpamanuss ~ KCEHOOMOTMKOB B OKpYy)Kalolled  cpene:  MHKpoOHas — jerpaganus
XJIOPIPOU3BOJHBIX  YTJIEBOJOPOAOB, APWITAJIOI€HOB, HUTPOTOIYOJIOB, TOJUAPOMATHYECKUX
YTJIEBOOPOI0B, HE(DTAHBIX 3arpA3HEHUH, IECTULINIOB U MIOBEPXHOCTHO - aKTUBHBIX BEILIECTB.

Tema 17. KiterouHasi M TkKaHeBasi OMOTEXHOJIOT Usl.

OCHOBBI KJIETOUHOM MH)KEHEpPHH. TOTUIMOTEHTHOCTh PACTUTEIBHBIX KIETOK. JlocTHykeHus
KJIETOYHOW 1 TKAHEBOW MH)KEHEPUH B PACTEHUEBOJCTBE.

KnonanbHOe MUKpPOpPa3sMHOKEHHE pacTeHud M ero kiaccuduxanus. be3BupycHoe
pactenneBoACTBO. llomyueHue, KyJabTHBHpOBAHHE U THOpUAM3ALMS MPOTOIUIACTOB. 3HAUEHUE B
ceniekim.  Co3aHuMe  MCKYCCTBEHHBIX — aCCOLMALMM  KJIETOK — BBICIIMX  pPacTeHUH ¢
MUKpPOOPraHU3MaMHU Kak croco0 MoIu(pUKaIMK PACTUTEIbHON KIETKH.

Tema 18. Xumusi u OMOTEXHOIOTHS.

Pa3BuTtne coBpeMeHHOW XuMHUYeckoi OuoTrexHosoruu. IIpou3BOJICTBO OpraHUYECKUX
KUCIOT. IIpon3BOCTBO AaMUHOKUCIOT NMPH MOMOINM OakTepuii M MX MyTaHTOB. [Ipom3BoaCTBO
aMUHOKHCIIOT U3 OMOCUHTETUYECKUX MPEIIECTBEHHUKOB ¢ TOMOIIIbIo ¢hepMeHTOB. Mcnons3oBanue
aMMHOKHUCIOT. [loyueHre aHTHOMOTUKOB U cTepou1oB. IlodydyeHue u ncnosabp3oBaHue KopakTopa.
[lepcrieKTHBBI XUMHUYECKON MPOMBIIIJIEHHOCTH. MUKPOOHOE BbIIIETauMBaHKE: BBILEIAYUBAIOLINE
MHUKpPOOpPTraHu3Mbl. BrlmenaunBanue ypaHa. BoO3MOXHOCTM npuMEHEHHsT OaKTepHUaabHOTO
BblllleTaunBanud. [IpeBpaiieHne, HaKOIIEHHE U MMMOOMIIM3alUsl METAIJIOB MUKPOOpPraHU3MaMu
MOJIMCAaXapua0B M MOJU-b-ruapoKcuOyTUpaTa. bruomoBpexaeHuss MarepuanoB; KiIacCUpUKAIH
TUNIOB OMoOMNOBpexeHul. MaTepuanisl, MoJABepKEHHbIE OMOMOBPEKICHUSM: MHUILEBbIE MPOTYKTHI,
LEJUII0JI03a, IPOLYKTHI JXUBOTHOTO IIPOMCXOXICHHUS, IOBEPXHOCTHBIE IIOKPBITHSA, PE3UHBI HU
IIJJACTMACCHhI; TOIJIMBA M CMA304YHbIE MAaTEPHAJIbl; METAJLJIBI U KAMHU.

Tema 19. MogekyasipHble OCHOBbI W TNPAKTHYeCKOe TMPHMEHeHHEe MeTO10B
reHeTU4eCKOoil MHIKeHEePUH.

OcHOBHbBIE TIOHATHS TEHHON MHXEHEPHH: KIIOHHPOBaHHe, TpaHchopManus, BeKTop. OCHOBHI
TEeHETUYECKOM  MHXKEHEpUU:  PECTPUKIMOHHBIA  aHalmM3, KIOHUpOBaHUE, TuUOpuUaU3anus,
onpeneneHue HykieoTuaHbix nociaenoBarenbHoctet [JHK u PHK. OcHoBHBIE cBOCTBA BEKTOPOB,
HCIOJIb3YEMBIX B T€HHOM MHXKeHepuu. MeTozuka noiayyeHus: pekomonHanTaeix JTHK.

[Tomumopdusm anuHbl pecTpukinoHHbIX pparmentoB (RFLP), JIHK-mapkupyromme caidTsl
(STS). PaznuuHble HYKJICOTHIHBIE TMOBTOPHl M HMX HCIOJB30BAaHUE JJs KapTUPOBAHMSL.
MuxkpocarenutHele  Mapkepbl.  ['eHoMHas  gaktwiockonus. — OmnpeneneHue  MOJHON
IIOCJIEIOBATEIPHOCTH HYKJICOTHUAOB OPraHu3MOB. MHUKpPOCATEIUIMTBI, WX HCIOJIB30BAaHUE IS
MOCTPOCHHUS  BBICOKOHACHIIEHHBIX  reHeruueckux  kapt. JAHK-¢unrepnputunr. banku
HYKJIICOTHJIHBIX TOCJIeIOBaTeNbHOCTENH. MexkayHapoaHass nporpamma «['eHoM denoBekay.
I'enetnueckoe kaptupoBaHue. ['€HOMHas HAKTUIOCKONMA. |'€HETHYECKH JIEeTepMUHUPYEMBIE
0o0Je3HH.

OcHOBBl OMOMH(OPMATUKU: CpPaBHEHUE IOCIEIOBATEIILHOCTEH HYKJICOTHIOB, CPaBHEHUE
MIOCJIEI0BATEIBbHOCTEN aMUHOKHCIIOTHBIX OCTaTKOB. ['omonorusi. Wnentuduxanms
(GYHKIMOHATIBHBIX 001acTell reHOMa Ha OCHOBE HYKJICOTHUAHOTO COCTaBa.

KionupoBanne HOBbIX reHOB. OTKpbITBIE paMKu  cuuThiBaHus. Ilepexon K
IIOCJIEZI0BATEIBHOCTH AMUHOKHUCIIOTHBIX OCTAaTKOB. AHaJIW3 JK30H - HWHTPOHHOW CTPYKTYDBI.



Omnpenenenne XpoMOCOMHOM Jsokanu3anuu. llouck perynaTtopHeix sneMmeHTOB. IIpenckasanue
(GYHKIIMY KIOHUPOBAHHOTO I'eHa M0 MEPBUYHOM CTPYKTYpE.

ITo3unmonHoe kinoHUpoBaHue. I'eH-kaHauaaT. AHann3 cuersieHus. ['eHeTnueckne MapKepsl.

[IpsiMas u HenpsiMasi reHHast TUarHOCTHKA.
I'ennas WHXKEHEpUs BBICIIMX JyKapuoT. MopenbHble opraHusmbl. ['eHHass Tepamnus: 3aaadd,
MIOAXO/BbI, BEKTOPHBIE CUCTEMBI. J(ONOJIHUTENBbHAS U 3aMeCcTUTENbHas reHHas Tepanus. OueHka u
BO3MOYKHOE YMEHbIIIEHHE OMOJIOIMYECKOI0 PUCKA, CBSI3AHHOTO C CO3/IaHUEM U PACHpPOCTPaHEHUEM
pexkomOunanTHo# JTHK.

OmnpeneneHne MOCIENOBATENBHOCTH HYKIEOTHAOB. IlommMmepasHas nenHass peakuus.
Ob6nactn npumeHeHus. [loaxoapl K KapTHPOBaHUIO TE€HOMOB BbICHIMX JykapuoT. CoznaHue
kinoHotek k/IHK. Metoasl ckpununra kioHotek kJIHK: rubGpuauszanus HyKJIEHHOBBIX KHCIIOT,
MMMYHOJIOTHYECKasi AETEeKIHs CHeu(pUIeCKNX aHTUTC€HOB, TOMOJIOTUYHAST PEKOMOUHAIMS, 0TOOp
10 IPOAYLIMPOBAHUIO OMOJIOTUYECKH aKTUBHBIX MOJICKYJI.

Xumuyeckuil cuHTe3 reHoB. Co3/laHue HCKYCCTBEHHBIX T'€HETHYECKHX IMpOorpamMm M HUX
IIPAKTUYECKOE ITPUMEHEHUE.

Tema 20. HaHo0MOTEXHOJIOTHH.

Buonnxenepus u ee nepcrnektuBbl. Hanomenunuua. Hanodapmakonorus.

5. VYAEBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECHEYEHUE
JUCHUIIJINHBI

5.1. IlepeyeHb OCHOBHOI 1 OTIOJHUTEJIbHOM JTUTEPATYPBHI
OcHosnas numepamypa

1. buorexHonmorusi pacTeHuil : yuyeOHMK M MpakTHUKyM Juis By3oB/ JI. B. Hazapenko,

0. U. onrux, H. B. 3arockuna, I'. H. Pangyruna. — 2-e wu3n.,, ucop. U gon. — MoOckBa :
WznatensctBo FOpaiit, 2025. — 161 c. — (Beicuiee o6pazoBanue). — ISBN 978-5-534-05619-8.
— Texcr : onextponnsni // O6pa3oBatenpHas 1uiarpopma FOpait [caitit]. — URL:

https://urait.ru/bcode/562332 (nara obpamenus: 05.02.2025).
2. buorexnomorusa. [lpakTuyeckuil Kypc: Yy4eOHMK M TPAKTHUKYM JJii BY30B /

A. A. KpacHomitanoBa [u np.]; mnox pemakuueit  A. A. KpacHomrTaHoBoil. — Mocksa :
WznarensctBo FOpaiit, 2025. — 174 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-20448-3.
— Teker : onextponHblii // OOpazoBarenbHas miargopma HOpaiir [caiit]. — URL:

https://urait.ru/bcode/569089 (nata obpamenus: 05.02.2025).

3. buorexHonorus : yueOHUK U MPaKTHKYM JJs By30B / moa penakiuei H. B. 3arockunoit,
JI. B. Hazapenko. — 4-e u3n., ucnp. u gon. — Mocksa : M3narensctBo Opaiit, 2024. — 384 ¢. —
(Beicmiee  oOpazoBanme). —  ISBN 978-5-534-16026-0. — Tekct : OSIEKTpOHHBIA  //
O6pazoBatenpHas 1wuiatgopma [Opaiit [caiit]. — URL: https://urait.ru/bcode/543823 (mara
obpamenus: 05.02.2025).

4. Konnues, A.C. MonekynspHas Ouoinorus : ydeOHuk mns By3oB/ A. C. Konuues,

I'. A. CeBactbsanoBa, U. JI. [IBeTkoB. — 5-¢ u3a. — Mocksa : MU3narensctBo IOpaiit, 2025. —
422 c.— (Broicmiee obOpazoBanue). — ISBN 978-5-534-13468-1. — TekcT : 2JIeKTpOHHBIN //
OopasoBarenbHass minardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/565300 (nata

obpamenus: 05.02.2025).

5. Koctepun, O.D. MonekynspHas reHetuka : yueOHuk ans By3oB/ O.D. Kocrepus,
B. K. Ilymnsit ; orBercTBeHHbI pemakTop B. K. [llymubii. — Mocksa : U3narensctBo Opaiit,
2025. — 683 c¢. — (Bwicuiee obpazoBanue). — [SBN 978-5-534-18819-6. — TeKcCT : IIEeKTPOHHBII
/" ObpazoBarenbHas miargopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/568926 (mara
obpamenus: 05.02.2025).

6. MonekynsapHas Ouonorus. [Ipaktukywm : yueOnuk s By30B/ A. C. KonunueB [u 1p.] ;
noa penakmueir A. C. KonnueBa. — 2-¢ u3a. — Mocksa : M3znarensctBo FOpaiit, 2025. —
169 c. — (Beicuiee o6pazoBanue). — ISBN 978-5-534-12544-3. — Tekct : 21neKTpOHHBIN //



ObpazoBatenpbHas miargopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/565299 (mata
obpamenus: 05.02.2025).

7. Yeunna, O. H. O6mas 6uotexHosorus : yuedbHoe nocobue ais By3os / O. H. Yeunna. —
3-¢ m3a., mepepad. m gom. — Mocksa : M3natensctBo IOpaiit, 2024. — 266 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-13660-9. — Tekctr : nsnextpoHHbIl // OOpazoBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/541254 (nata o6pamenus: 05.02.2025).

Jlonoanumensnas numepamypa

1. baxxenoBa M. A. OcHOBbI MojeKylsipHOW Ouosjoruu. Teopus u mpakTuka: YueOHOe
nocobue [DnekTpoHHBIN pecypc] : yueO. nocodue / M. A. baxxenosa, T.A. Ky3nenoBa. — D1nekTpoH.
nan. —  Cankr-lIletepébypr @ Jlamp, 2018. — 140 c. Pexum  jgoctyma:
https://e.lanbook.com/book/99204.

2. EropoBa T. A. OcHoBsl 6uotexHonoruu [Tekct] : yueb. mocoOue ais By30B IO CIICII.
"buonorus" / T. A. EropoBa, C. M. Kiynosa, E. A. XXuByxuHna. - Mocksa : Akagemus, 2003. - 208
C.

3. KonnueB A. C. MonekynspHas 6uonorust [Tekct] : [yueOHHUK ISl TIEBY30B MO CIEIl.
032400 «buonorusi»] / A. C. Konunues, I'. A. CeBacThsiHOBa. - 2-¢ u3n., uchp. - Mocksa :
Axanemus, 2005. — 396 c.

4. KounueB A. C. OcHOBHBIE TEPMUHBI MOJIEKYJIsipHON Onosoruu [Tekct] : [yue6. mocobue
s By30oB mo crneunuaibHoctd 032400 (050102) "buonormsa"] / A. C. Kouumues, I'. A.
CeBactrgHoBa. - Mocksa : KomocC, 2006. - 187 c.

5. CmionsieB B. I1. OcHoBbl 6noTexHonmoruu. HayuHble OCHOBBI OMOTEXHOJIOTHUHU: Y4eOHOE
nocobue [nexTpoHHBIA pecypc] : yueb. mocodbue / B.II. CaronsieB, E.A. Ilnomko. — DieKTpoH.
nan. —  Cankr-llerepOypr crerJjry, 2012. - 112 c¢. Pexum jocrymna:
https://e.lanbook.com/book/45315.

6. Yuncon K. [IpuHIUTIEL 1 METOBI OMOXUMUU U MOJICKYJISIPHON OMOJOTUU [DIEKTPOHHBIN
pecype] : yue6. mocobue / K. Yuncon, . Yonkep. — Onektpon. nan. — Mocksa : M3narenscTBo
"JIaboparopust 3HaHuit", 2015. — 855 c. Pexum goctyna: https://e.lanbook.com/book/66244.

Humepnem-ucmouuuku

1. buomonekymna [anekTpoHHbIH pecypce]. https://biomolecula.ru/themes/biomolecules.
2. buoxumusa. buodax MI'Y. [rnmexTpoHHBIN pecypc]. http://chembaby.com/uchebnye-

materialy/bio/3-kurs/bioximiya/.
3. becrutatHas anekTpoHHast Ononornyeckas oubnuoreka —https://zoomet.ru/.

5.2. DjekTpoHHBbIe 00pa3oBaTe/ibHbIe pecypcbl, B T.4. NpodeccuoHabHbIe 0a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

https://www .ntspi.ru/library/
directories and files/web res/systems/

DNEeKTPOHHO-OMOINOTEYHBIC CUCTEMBI

HTT'CIIA

https://www.ntspi.ru/library/
directories_and_files/web_res/systems/
libraris/

Onektponnblie 0a3bl qanubix HTT'CITA

https://www.ntspi.ru/library/periodika/ [Tepnonuka HTT'CITU

https://iprmedia.ru OBbC «Aii ITu Op Meauna»

https://ibooks.ru OBbC «AiOyKe»

https://urait.ru ObC KOpaiit

http://e.lanbook.com OBbC usznarensctBa «JIAHDbY

http://elibrary.ru Hayunas AIIEKTPOHHAS oubnmoreka
¢LIBRARY.RU

http://www.consultant.ru «KoncynprantlLimrocy



https://www.ntspi.ru/library/periodika/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
http://chembaby.com/uchebnye-materialy/bio/3-kurs/bioximiya/
http://chembaby.com/uchebnye-materialy/bio/3-kurs/bioximiya/
https://e.lanbook.com/book/66244
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%B3%D0%BE%D1%80%D0%BE%D0%B2%D0%B0,%20%D0%A2%D0%B0%D1%82%D1%8C%D1%8F%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0
https://e.lanbook.com/book/99204

http://cyberleninka.ru HOb «KubepJlennnkay

https://polpred.ru 000 «ITommpen-CrnpaBouyHukmny (6a3a JaHHBIX)
https://eivis.ru 000 «MBUC»

www.delpress.ru «/JlenoBast mpeccay

5.3. KoMmieKT nporpaMMHOro odecrne4eHust

1. Cpena snexrponHoro obyuenus «Pycckuit Moodle» (https://do.ntspi.ru).

2. WutepHer-miuatdopMa OHJANMH-KYpCOB €O CcBOOOAHBIM KoaoM «Open edX»
(https://www.edx.org/).

3. UnTepuer-muiardgopma ormaitH-kypcoB «OTKpeiTOoe 00pazoBanue» (https://openedu.ru/).

4. DnexktponHas uHpopMannoHHO-o0pa3oBarensHas cpena PITIITY (https:/eios.rsvpu.ru/).

5. Ilnardopma juist opranu3zanuu 1 nposeneHus BeouHapon «Mirapolis Virtual Roomy.

6. Microsoft Office.

7. Kaspersky Endpoint Security.

8. Adobe Reader.

9. Free PDF Creator.

10. 7-zip (http://www.7-zip.org/).

11. LibreOffice.

12. bpay3seps! Firefox, SAnnexc.bpayszep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIVIMHbI

6.1. [lomemenust

[Tomenenust ajis MPOBEACHUS 3aHATHI JIEKIIMOHHOTO THUIIA, 3aHATHH CEMHHAPCKOTO THIIA,
IPYIIOBbIX M WHAUMBUIYAIbHBIX KOHCYJIbTAIlMH, TEKYLIErO0 KOHTPOJSI M MPOMEXYTOUHOU
aTTECTAIliU, CaMOCTOSITEIPHOM pabOThl YKOMIUIEKTOBAHBI CHEIUATM3UPOBAHHON MeOenplo |
TEXHHUYECKUMHU CPeICTBaMU OOy4YeHHs, CIYKAIUMHU JAJisl TPECTaBICHUs y4eOHOW HMH(OpMAIUU.
[Tomemenuss s caMOCTOSITEIPHOM  paOOThI  OCHAIEHBI  KOMITBIOTEPHOM  TEXHHMKOH C
BO3MOXXHOCTBIO MOAKIIOUEHUs1 K ceTn «MHTepHeT» u obecredyeHbl JOCTYNOM B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATEIBHYIO CPEly YHUBEPCHUTETA.

6.2. Ob6opynoBaHHe H TeXHHYECKHE CPeICcTBa 00y4eHHs

6.2.1. OGopynoBaHue, B T.4. CIICIIUATU3UPOBAHHOE

CranuoHapHBIi KOMIBIOTED WJIM HOYTOYK, TPOEKTOp Ui TOKaza CIalJoB U BHUJEO,
AKyCTUYECKUE KOJIOHKH, TEPMOCTAT, CYyIIMJIbHBIN KA, XOJOAUIBHUK, MUKPOIIPETapaThl, KUBOM
OuoorHYecKuii MaTepua, MUKpocKkomsl ononoruueckue, MbC, monens JJTHK.

6.2.2. Texuuueckue cpencta o0ydeHus

[Ipe3enTanuu JEKIU, BUACO-TPE3CHTALIMU, BHUICO-ICKIMH, Y4eOHblE KUHO(DUIBMBI,
ayJIMo3anycH, OHJIaliH-TUIaT(HOPMBI.

6.2.3. YueOHbIe ¥ HATJISAHbIE TOCOOUS

[leyaTHpie W SJCKTPOHHBIC Y4YEOHBIC TOCOOWS W HATJIAIHBIA Marepuand: TrpapuuecKue
M300paKeHHsI, CXeMbl, TAOIHIIBI, pa3IaTOYHBIA MaTepHUall, MUKPOIpENaparsl.


https://eios.rsvpu.ru/
https://openedu.ru/
https://www.edx.org/
https://do.ntspi.ru/
http://delpress.ru/
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