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1. IEJIb U 3ATAYY OCBOEHUA N CHUTIJINHBI

Ilenv: QopmMupoBaHHE Yy CTYJACHTOB IIEJIOCTHOTO TPEJACTABICHUS O COBPEMEHHOU
MOJICKYJISIPHOM OHOJIOTUM KaK HayKe, W3YyYarolieid BOMPOCHl MOJEKYJSIPHOTO B3aUMOJICHCTBUS
OCJIKOB M HYKJIEHMHOBBIX KHCIIOT; O MPAKTUYECKOM MPUMEHEHUH HJIed U METOJOB MOJEKYJISIPHOU
OHMOJIOTHH VISl pEIICHUS] OCHOBHBIX 3a/1a4 OMOTEXHOJIOTHH.

3aoauu:

1. Pacmiputh mpeacTaBiIeHHe O CTPOCHUU U MeXaHW3Max (DYHKIMOHUPOBAHUS OCHOBHBIX
OMOIOIUMEPOB KJIETKH HA MOJICKYJIIPHOM YPOBHE;

2. Pacimputh npeAcTaBiI€HUE O CTPYKTYype FT€EHOMOB BUPYCOB, IIPO- U 3YKapHOT;

3. Paccmotpers MexaHWU3MBI PETYJSIIIUM  TPOIECCOB  pEMapaiuy, pPEIUIHMKAlA |
TPAHCKPUIILUUA HAa MOJIEKYJISIPHOM YPOBHE;

4. Tlo3HaKOMHUTBCS C MOJEKYJSIPHBIMA MEXaHW3MaMHU PETYJSIIUN KJIETOYHOTO IIMKIIA,
mudGepeHIMPOBKY, pa3BUTHS U CTapeHHUs, MOJEKYJISAPHbIMA OCHOBaMH KaHIIEpPOTeHe3a W
DBOJTIOLNY;

5. [To3HAaKOMUTHCSI ¢ OCHOBHBIMU HAMPABICHHUSIMH PAa3BUTHUS COBPEMEHHOIN OMOTEXHOIOTHH;

6. ChopmupoBaTh MpeACTaBICHUE O METOAAaX MCCIAEAOBAaHUS B MOJICKYJIIPHON OMOJIOTHUU U
OMOTEXHOJIOTHH, PACHIUPUTh TPEJCTABICHUE O TEOPETHYECKUX OCHOBAX M MPAKTHUYECKOM
MPUMEHEHUU TeHETHIECKON MH)XCHEPUH,

7. IloaroToBUTH OYAyIIMX yUUTENEH K MPErnoJaBaHUI0 BOIMPOCOB MOJICKYJISIPHON OMOIOTHUN
1 OMOTEXHOJIOTUH B LIKOJIE.

2. MECTO JUCHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

Jucuumnnna «MosekynspHass OHOJIOTHS»  SBISETCS 4YacThlo Y4eOHOro IUIaHa IO
HanpasieHuto noArotoBku 44.03.05 Ilegarornyeckoe oOpa3oBanue (¢ JByMs MpoduisMu
noArotoBku), mnpodumu «buomormss u  Xumums». Hucumrmumba b1.B.01.03  «MonekynsipHas
Oouonorus» BkimoueHa B braok bl «lucuummmmssr  (Momynau)», B B1.B.01 «Moayns
npodeccuoHaIbHOM NOAroToBKM». Jlucummiuna peanusyercs B HTICIIM Ha kadenpe
€CTECTBEHHBIX HayK.

CoBpeMeHHass MOJIEKyJsipHast OMOJIOTUSl  SBISETCS HMHTETPUPOBAHHOM, KOMILJIEKCHOM
JUCIUIUIMHON, Oazupyrolencs Ha rTyOOKOM 3HAaHUM M IOHMMaHUU OMOJIOTUYECKUX U XUMUYECKUX
nporeccoB. bazoBbIMHM 3HAHMAMHU JUIE OCBOEHUS AMCLUIUIMHBI SBISETCA 00Las U Onosoruyeckas
XUMUSI, IUTOJOTHS, MHKpoOHosorusi, ¢uzuonorus u reseruka. [loaToMy naHHas IUCHUIUIMHA
U3y4yaloTCsl Ha 3akiIo4uTedbHOM dTtane ocBoeHus OOIL, 4ro mo3Bomser chopMHpPOBATH
IPEJICTaBICHUE O HOBEHIIMX TEXHOJOTUSX W OCHOBHBIX HANPABICHUSX PAa3BUTHUS MOJEKYJSPHOU
OMOJIOTUH C MO3UIUNA COBPEMEHHON HaYKH.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

JlucuuiuinHa HampaBiieHa Ha (OPMHUPOBAHUE U PA3BUTHE CIEAYIONIMX KOMIETCHIINI:

Kon n HanmeHOBaHMe Ko v HauMeHOBaHHE HHIMKATOPA TOCTHKEHHS JleCKpHUITOPBI
KOMIIETEHIIUH KOMICTCHIHIH
YK-1. Cmocoben | YK-1.1. JleMoHCTpUpYET 3HaHHE OCOOCHHOCTEH | 3HAeT OCOOCHHOCTH CHCTEMHOTO |
OCYIIECTBJIATH IIOUCK, CHUCTEMHOI'O )44 KPUTHYECKOT'O MBbIIIJICHUA, KPUTHUYECKOI'O MBIIJICHUS,
KPUTHYECKMI aHAI3 W | apryMEHTUPOBAHHO (OPMHUPYET COOCTBEHHOE | apryMEHTHPOBAHHO dbopmupyer
cuHTe3  uH(OpMAIUH, | CY)KICHHE W OIEHKY MH(OPMAIMH, IPUHUMAET | COOCTBEHHOE CYKIACHHE U OIICHKY
NPUMEHATh CHUCTEMHBINH | 000CHOBAHHOE PEIICHUE. uHdopmanuy, MIPUHUMAET
MOAXOM JUIA  pEUIeHHs 000CHOBAHHOE PEIIICHHE.
MOCTABIICHHBIX 33129 YMeeT HCIONB30BaTh CUCTEMHOE H
KPUTHIECKOE MBIIUICHAE,
apryMEHTHPOBAHHO  (OPMHUPOBATH
COOCTBEHHOE CYXKICHHE U [eJaTh
OIICHKY MH(OpPMAIMH, TPUHUMATh




000CHOBaHHOE pellIeHHE.

Baageer HaBBIKAMM HCIIOJIb30BaHUS

CHUCTEMHOTO u KPUTHYECKOTO
MBIIIIJIEHHS,  apTyMEHTHUPOBAHHOTO
(dhopmupoBaHuUs COOCTBEHHOTO

CYKACHUS W OLCHKU I/IHqJOpMaI_[I/II/I,
IIPUHATHA 000CHOBAHHOTO PCLICHMA.

VYK-1.2. Ilpumensier noruueckue QOPMBI |
MIPOLIEAYPHI, CIOCOOEH K pedIIeKCHH MO MOBOIY
COOCTBEHHOW W  Yy)KOH  MBICTUTEIHHOMN
JeATEIBHOCTH.

3naer Jormyeckue  QGopmel
Ipouenypsl, cIocoObl pedaekcuu 1o
MOBOAY COOCTBEHHOW U  Uy»KOi
MBICIIUTEIEHON JICSITEEHOCTH.

YMeeT  NPUMEHATh  JOTHYECKHE
(OpMBI B TIPOIIEAYPBI, OCYIIECTBIATh
pedIiekCHBHBINA aHAIN3 COOCTBEHHOMH
u YyKOi MBICJIUTENBHON
JIeSITENIbHOCTH.

Bﬂal]eeT MMPUMEHCHUA JIOTHUYCCKUX
(GbopM U TPOLIEAYPHI, OCYIICCTBICHHUS
peQIICKCUBHOTO aHamm3a
coOCTBEeHHOU u qyKOH
MbICIMTEIBHON JIeATENbHOCTH.

YK-1.3. AHanu3upyer HCTOYHUKH UH(pOopManuu
C IEJbI0 BBIIBICHUS HX IIPOTHBOPEUUil W
MOMCKa TOCTOBEPHBIX CYKICHUIH.

3HaeT croco0bl aHaIN3a HCTOYHUKOB
HHPOPMAIIUH C TETBIO BBISBICHHUS UX
MPOTUBOPEUHI u [oucKa
JIOCTOBEPHBIX CYIKIECHHUI.

YMmeer AHAJIM3UPOBATHL HCTOYHUKH
I/IH(l)OpMaLII/II/I C IICJIIBIO BBIABJICHUA UX

[IPOTUBOPEUYUI u IIOUCKa
JIOCTOBEPHBIX CYXKJICHUH.
Baapneer crocodamu aHanm3a

HCTOYHHUKOB HH(OPMAlUU C LENbI0
BBIIBJIIEHHSI HMX IPOTHBOPEUHH |
IIOMCKa JIOCTOBEPHBIX CYKICHHM.

TIK-1. Crocoben
0CBauBaTh u
HCIIONb30BATh

TEOpEeTHYECKNE 3HAHUS U
NpPaKTHYeCKUEe YMEHHS H
HAaBBHIKH B MpPEIMETHOH
o0JacTé TpH pEIICeHUH
po¢eCCHOHATBHBIX
3aj1ad.

IIK-1.1.  3Haer: CTpyKTypy, COCTaB U
JMIAKTHYCCKHE SANHHUIIBI TIPESIMETHON 00IacTH
(Omomorust, xumus)

3HaeT OCHOBHBIC TEOPETHUCCKUE
MTOJIOKEHHUS MOJICKYJISIPHOM
Ouooruu u OHOTEXHOJIOTHH;
XUMHUYECKHH COCTaB, CTPYKTYPHYIO
OpTaHU3aIIIO U pasHooOpasme
GyHKOUH OENMKOB; MOJCKYISIPHBIC
OCHOBBI HACJIEICTBEHHOCTH,
CTPYKTYPHYIO OpraHU3aIHI0 TEHOMOB
JOKJICTOYHBIX ~ (opM  KH3HH H
KJIETOYHBIX OpPraHU3MOB,
0COOEHHOCTH MEXaHHU3MOB
MEepeKOMOMHAIIMYA ~ HACJICICTBCHHOM
uHpOpPMAIUU Y BHPYCOB, MPO - H

9YKapHOT; MOJIEKYJISIPHBIE
MEXaHNU3MBI penyIuIMKaluy,
TPaHCKPHUIIIINH, TpaHCISIINH,
penapanuy; CTPYKTYpY
OHMOTEXHOJIOTUYECKOTO TIPOM3BOJICTBA
u OCHOBHBIE TpeOoBaHM,

NpeABSBIsEMble K OHOJOTHYECKUM
o0BbeKTaM UIsi OMOTEXHOJIOTHYECKHUX

MIPOU3BOJICTB; TEOPETHYCCKHE
OCHOBBLI TIOJTYUYC€HHA TICPBHUYHBIX U
BTOPUYHBIX MeTaboJIUTOB,
OonoTpaHcHopMaIUN KCEHOOHMOTHKOB;
TEOpeTHYECKNE OCHOBBI u
MPAKTHIECKOE 3HAYCHUE
WHKEHEPHOU SH3UMOJIOTHH,

KJIETOYHOM H TeHETUICCKON




HMHXEHEPUHU.

YMeeT NPUMEHATh TEOPETHYCCKHE
3HAHUS 110 MOJIEKYJIIPHON OHOJIOTHH
u  OHOTEXHOJNOTHMH B  y4eOHOI
JIeATENBHOCTH, a TaKXke A oTOopa
COACPIKAHUA )41 TIJTaHUPOBAHU A
HU3y4YCHU MaTcpuajia Ha 3aHATHAX B

IIKOJIE; pemiatb 3a7a4u o
MOJICKYJISIPHOM TE€HETHKE "
00bsCHAT, 3amanus w3 EID mo
BOIIPOCaM  MOJICKYJIIPHBIX ~ OCHOB
JKH3HU.

Bianeer OCHOBHBIMH IOHSATHSIM U
TepPMUHAMHA MOJIEKYJISIPHOM
OMOJIOTHH 71 OMOTEXHOJIOTHH;
HaBBbIKaMU CaMOCTOSITCIIBHOTO

MPUOOPETECHHUS 3HAHHMA, B TOM YHCJIC
C HCIOJIb30BAaHMEM COBPEMEHHBIX
HHGPOPMAIIUOHHBIX TEXHOJIOTHIA;
HEKOTOPHIMHA  METOJIaMH  aHaJu3a,
IKCIICPUMCHTATBHOM u
HCCIEA0BATCILCKON  JI€ITEILHOCTH,
MPUMEHACMBIMA B MOJICKYJISIPHOM
OMOJIOTMU M OMOTEXHOJIOIHH.

[IK-1.2. YMeeT ocymecTBIATh 0TOOP YIeOHOTO
COZIEp’KaHUs Ul €T0 PeATM3aLUH B Pa3IMIHBIX
¢opmax  OOy4eHHS B  COOTBETCTBHH  C
tpedoBanusmMu PI'OC OO

3HaeT COBpEMEHHBIE OCTHXXEHUS B
o0JacTd MOJEKYJISIpHOH Omoyornwy,
TEHETHIECKON WHKCHEPUH u
OMOTEXHOJOTHH; MECTO  y4eOHOI
JUCLUIIIHHBI B CTPYKType
nporpamMMmbl  y4eOHOTO  mpeaMera
«buosorusy.

Ymeer OCYIIECTBIISTH otbop
y4eOHOro COAep)KaHusi sl ero
peanusamiu B pasIMYHBIX (opmax
Oo0y4eHHs] B COOTBETCTBHH  C
tpedoBanusmMu PI'OC OO

Baaneer METOAHUKOM orbopa
y4eOHOro  COepIKaHMs MpeaMeTa
«buonorus» U ero peanu3ald B
pa3nmuuHbIX  (GopMax OOydeHHS B
COOTBETCTBMH ¢  TpeOOBaHUSIMHU
Proc 0o

[IK-1.3. JemoHCTpHpyeT YMEHHE
pa3pabarbiBaTh pasiiuuHble (OPMBI  yUeOHBIX
3aHSTHH, TPUMEHSATb METOMbI, TPHEMBI |
TEXHOJIOTMH  OOy4YeHHs, B TOM  YHUCIe
WH(POPMAIMOHHBIE

3Haer GopMbl y4eOHBIX 3aHATHIH,
METOIIbl, TPHEMBl M TEXHOJOTHH
oOyueHwus, B TOM 4yuclIe
HHGOPMALMOHHBIC

YMeer pa3pabarhiBaTh pa3IAYHBIC
(dhopmbl YYeOHBIX 3aHITHIA,
NPUMEHATh  METOJbI, TPHUEMbI U
TEXHOJIOTUH OOydYCHHSI, B TOM YHUCIIC
nH(OpPMAIMOHHBIE.

Baageer wmeromumkoil  pa3paboTKH
pa3nuyHBIX (opM y4eOHBIX 3aHATHH,
MPUMEHEHUST METOAOB, INPHEMOB U
TEXHOJIOTHI 00ydeHHs, B TOM YHCIIe
MH(GOPMAIIMOHHBIX.

IK-3.
¢dbopMupoBath
Pa3BHBAIOLILYIO
00pa3oBaTeNbHYIO Cpeay
JUIst JIOCTHKCHUS

Crocoben

[IK-3.1. Bmageer cnocobamu
y‘-Ie6HBIX peaMETOB JIISL OpraHu3anuunu
pa3BHUBAIONICH yueOHOI JIESITENIbHOCTH
(uccienoBaTenbCKoil, MPOSKTHOM, IPYNIOBOH U

ap.)

HWHTETPpAun

3Haet CITOCOOBI HHTETpaIuu
y4eOHBIX TIPEAMETOB JUTST
OpraHu3alliy Pa3BUBAIONICH yUeOHO
JIeATENBHOCTH  (MCCIIeJIOBATEIbCKOM,
MIPOCKTHOM, TPYIIIOBOM | JIp.).




JINYHOCTHBIX,
MpeIMETHBIX u
MeTanpeIMETHBIX
pe3yIbTaToOB  O0y4YCHHUS
cpencTBaMu
TIPETToIaBacMbIX

Y4eOHBIX IIPEIMETOB

YMeeT NPUMEHATH IOJIy4YEHHBIE IIPU
W3y4YCHUH MOJIEKYJIIpDHOW OHoyorun
3HaHWA IPU  OCBOCHHU  JPYIHX

JICLUIIIIH IIPEAMETHO-
COJICPIKaTEIBHOTO U OMOJIOTHYECKOTO
Momyen M U1 OpraHu3alyu
pa3BuBaromei y4aeOHOH

JEATEIBHOCTH  (MCCIIEI0BATEIbCKOM,
MPOCKTHOM, IPYIIIOBOM U JIp.);

Baaneer cnocobamu WHTETpaliun
yueOHBIX NIpEAMETOB JUISL
OpraHu3alliy Pa3BUBAIONICH yUueOHO
JIESITENTBHOCTH  (MCCIIEI0BATEIbCKOMH,
MIPOEKTHOM, TPYIIIOBOMH U JIp.)

IIK-3.2. Hcnonb3yer 00pa3oBaTeNbHBIN
MOTEHIMAJ COIUOKYJIBTYPHON CPEebl PEroHa B
MPETOIaBaHNK OUOJIOTHH M XUMHH, B YYCOHOMH
¥ BO BHCYPOUYHOH JIEATETHHOCTH

3HaeT 00pa30BaTEIbHBINA MMOTEHINAI
COLIMOKYJIBTYPHOU cpenbl
VYpansckoro peruoHa B
NPENoiaBaHNN OWOJIOTHH, XUMHH, B
y4eOHOH ©W  BO BHEYPOUYHOH
JIeSITEIIEHOCTH.

YMmeer HCIOJIb30BaTh
00pa3oBaTeNbHBIN IIOTEHIHAIT
COLIMOKYJIbTYPHOU cpenbl
Ypansckoro peruona B

NpernojaBaHuy OWOJIOTHH, XUMHH, B
yueOHOH W BO  BHEYpOYHOM
JIeSITeIIbHOCTH

Ba aJeeT HaBbIKaMHW MCIIOJIB30BaHUA

00pazoBaTeILHOTO MOTEeHIIMAaa
COIIMOKYJIbTYPHOU cpenbl
VYpanbckoro peruona B

NIPeNoaBaHuy OWOJIOTHH, XUMHH, B
yaeOHOH ®W  BO BHEYPOYHOH
JIeSITEIEHOCTH

TIK-3.3. 3Haer IICHXOJIOrO-II€AArOTHYECKHE
YCIIOBUSI CO3JIaHUSs pasBuBaroIeit
00pa30BaTeNBbHON  Cpembl I TOCTHXKECHHUS
JIMHHOCTHBIX H MeTaHpeHMCTHLIX pe3y.]'ILTaTOB
00yueHHs

3HaeT TICHXOJOTO-IIEArOTHYECKHE
YCIOBUSI CO3/IaHMSA  Pa3BHUBAIOIICH

obOpazoBaTebHOI cpenbl TS
JOCTHXKCHUA JIMYHOCTHBIX nu
MeTaHpe}IMeTHBIX pe3yHbTaTOB
00yYeHHs.

YMeer HCHOIB30BATh IICHXOJOTO-
MeIarOTMYECKUE YCIIOBUS CO3JaHUS
pa3BuBatoIei oOpazoBaresbHOI
Cpeasl JUIsl JOCTUKEHUS IMUHOCTHBIX
W METanpeJMETHBIX pe3yJbTaToB
00yUeHHS.

Baageer  HaBbIKaMH  CO3JaHHUA
pa3BuUBaroLIei 00pa3oBaTebHON
CpeAbl TSI OCTIKEHUS IMIHOCTHBIX
U METalpeJMETHbIX pe3yJbTaTOB
00y4YeHHUs

4. CTPYKTYPA U COAEP)KAHUE JTUCIIUIIJIMHBI

4.1. O0beM JUCHUILUINHBI U BUbl KOHTAKTHONH H CAMOCTOSATEJIbLHOM padoThI

OO61as TpyA0eMKOCTh AUCHHUIUINHBI cOCTaBiseT 4 3a4. efl. (144 yacoB), ceMecTpbl U3yUeHUs
— 9-10, ux pacmpenencHue 1Mo BUAaM pabOT MPEACTABICHO B TAOJIHIIC.

dopma 00yueHus




Bun paboTbt Ounas
9 cemecTp 10 cemecTp

O01masi Tpya10eMKOCTh JHCIHHUILIMHBI [10 YY€OHOMY IUIaHY 72 72
KonTakTHasi paboTa, B TOM YHCIIE: 32 30
Jlexun 10 10
JlaGopaTopHbIe pabOThI 12 16
IIpakTHueckue 3aHsATHS 10 4
CamocTosiTesbHasi padoTa 36 38
IMoaroroBka K 3a4ety B 9 cemecTpe 4

IToaroroBka k 3a4ery ¢ onenkoi B 10 cemecTpe 4

4.2.1. YueOHO-TeMaTHUYeCKHMH IUVIaH JUCHUILINHBI (04Hast popma o0yueHuUst)

HammeHnoBanme pasaenoB u Bcero, KonTakTHas paboTa Cawmocr. O11eHOYHEIE O11eHOYHEIE
TEM AUCLMIUINHBI (MOAYJISI) | 4acoB Jlexmmm | ITIpaxr. JIa6. pabota cpeacTBa I cpencTaa
3aHATHS | paboThI TEKyIEeTo JUIst
KOHTPOJIS POMEXKY-
TOYHOU
aTTecTalyu
Pazoen 1. Monexynapuas ouonozusn (9 cemecmp)
BBezaenue B MONEKYISIpHY IO 6 2 - - 4 CobecenoBanue. | Mrorossrit
6uonoruto. Vcropust TECT.
Pa3BUTHUS MOJIEKYJIAPHOH Bompocs! k
Ouosoruu. 3a4ery.
benku u HyKII€MHOBBIE 12 - - 6 6 CaMOKOHTpOIIb.
KHCJIOTHI: CBSI3b CTPYKTYPHI U ITpoBepka
byHKIIIN KOHCITEKTA.
TecroBsIit
KOHTPOITb
3HAHUM.
KonTtponsnas
pabora Ne 1.
CrpykTypa reHOMOB BUPYCOB, 10 - 2 2 4 Otuer o
po- ¥ dykapuort. HesinepHsle JTabopaTopHOU
TCHOMBI paborte.
CobecenoBanne
10 MaTepuagam
CTaTeM.
MounekysipHble MEXaHU3MbI 8 2 2 - 4 TepmuHonOrN-
PpeTIMKaIH YEeCKUIl TUKTAHT
Nel.
I'enernueckas peKOMOMHALINS 10 2 2 - 6 Bpeita-punr
«I'enernueckas
PEKOMOHMHAITHS
MouneKkyaspHbIE OCHOBBI 8 2 2 - 4 CaMOKOHTPOJIb.
KaHI[eporeHe3a [IpoBepka
KOHCIIEKTA.
TecToBbIH
KOHTPOITb
3HAHMMH.
MonekynspHble MEXaHU3MBI 8 2 - 2 4 Otuer o
penapaunu THK nabopaTopHOA
paborte.
Kontponrsnas
pabota Ne 2.
MonexynspHbIe MEXaHIU3MBI 10 2 2 4 CobecenoBanne
PEryIALIH KIETOYHOTO 110 MaTepuazam




LMKJIA, CTApEHUs U cTaTeu.
MIPOrpaMMHPYEMOH
KJIETOYHOH rudesnu
IToaroToBka Kk 3auery ¢ 4 4 OTBeT Ha 3a4eTe
OLIEHKOM
Hmozo (9 cemecmp) 72 10 10 12 40
Pazoen 2. Buomexnonozusa (10 cemecmp)
Buotexnonorus — pasnen 4 2 - - 2 Omnpoc. Wrorosslii
MPaKTHYECKO# OroIorun IIposepka TecT
KOHCIICKTA. Bompocs! k
OOBEKTHI OMOTEXHOIOTHH 6 - - 2 4 Oruer 1o 3a4eTy
nabopaTopHOM
pabore.
CobecenoBanne
0 MaTepuagam
CTaTeH.
TepmuHonoruue
CKH JUKTAHT.
[Ipou3BOICTBO META0OIUTOB 6 2 - 2 2 Ompoc
depMeHTHAs] OMOTEXHOJIOTHS 4 2 - - 2 Ompoc
buorexHonorus B MenuuHe 6 - - 2 4 Ompoc.
BricTynienue c
JIOKJIaJIOM.
[MummeBas GuoTexHONOTHSA 6 - - 2 4 Ompoc.
BeicTynienne c
JIOKJI3JIOM.
DKoJoruyeckas 8 - - 4 4 Kontponrsnas
OHMOTEXHOJIOTUS pabora Ne 3.
Krnerounas u TkaneBas 6 - - 2 4 Ompoc.
OMOTEXHOJIOTUs BeicryruieHune ¢
JIOKJI3JIOM.
XuMus 1 OMOTEXHOJIOTHSI 6 - - 2 4 Ompoc.
BricTymienue ¢
JIOKJIaJIOM.
MonekynsipHble OCHOBBI U 8 2 2 4 KonTtponpHas
MIPaKTUYeCKoe MPUMEHEHHE pabota Ne 4.
METO/IOB T€HETHYECKOMN
HWHXCHEPHU
Hano6uoTtexHoiaoruu 8 2 2 - 4 Ompoc.
BricTynienue c
JIOKJIaJIOM.
IloaroroBka Kk 3auery ¢ 4 4 OTBeT Ha 3a4eTe
OLIEHKOM, clada 3adera C
OLICHKO
Hmozo (10 cemecmp) 72 10 4 16 42
HToro mo jucumminne 144 20 14 28 82
JlabGopaTopHble U MPaKTHYeCKUE 3aAHATHS
No HaumeHnoBanue 1a00paTOpHBIX U MPAKTHYECKUX padbOT Kon-Bo
pasnena ay.
qaCoOB
1 Tema 1. Benku ¥ HyKJIEHHOBBIE KHCIIOTHI: CBSI3b CTPYKTYPBI ¥ (DYHKITHH. 6
1 Tema 2. CtpykTypa I€HOMOB BHPYCOB, Ipo- U 3SykapuoT. HesnepHsie 4
T'CHOMBI.
1 Tema 3. Monexkynsapabie Mexann3Mbl pertnkaruu JIHK. 4
1 Tema 4. I'eHeTrueckass peKOMOMHAITUS 2
1 Tema 5. MonekysipHble OCHOBBI KaHIIEpOreHe3a 2
1 Tema 6. Monexynsipable MexaHu3Mbl penapaiuu JJHK. 2
1 Tema 7. MonekylsapHble MEXaHH3Mbl PETYISIIAM KJICTOYHOIO IIHMKJIA, 4




CTApEHHMS U IPOrPAMMHUPYEMOI KIIETOYHOMN THOEIH
Tema 8. O0BEKTH OMOTEXHOJIOTHH.

Tema 9. 11pon3BoCTBO METAOOIUTOB.

Tema 10. bruotexHOI0OTUA B METULIAHE.

Tema 11. ITumeBas OMOTEXHOIOTUS.

Tema 12. Dxonorndeckas OMOTEXHOIOTHSL.

Tema 13. KnetouHast ¥ TKaHeBast OMOTEXHOJIOTHS.
Tema 14. Xumus 1 OMOTEXHOIOTHSL.

Tema 15. MonekynsipHbIe OCHOBBI U MPAKTHYECKOE MPUMEHEHHE METOI0B
FeHETHYSCKON HHXKEHEPUU

Tema 16. HanHoOMOTEXHOIOTHH.
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TumnoBsle 3agaHus IJIsI TCKYIICTO KOHTPOJIA U HpOMe)KyTO‘-IHOI\/’I aTTeCTalluu 110 JUCHHUITIINHE,
KPUTCpUHU M MIKAJbl OLUCHHMBAHHWA, a TAKXKC MCETOAUYCCKHUC PCKOMCHIOALWH JIsd 06y11a}01111/1xcsl
IMPEACTABJICHBI B IIPUJIOKCHUU K pa6oqel71 nporpamMme ITUCHUIIINHBI.

4.3. ConepxaHue JMCUMILINHBI

Pa3zpnen 1. «Mousekyasipaasi 0M0JI0THsD)

Tema 1. BBegenue B MoJIeKyJAsIipHYI0 Ouojioruio. ictopusi pasBuTHS MOJIEKYJISIPHOI
OmoJIorum.

MonekynsipHass Ouosioruss kak Hayka. OCHOBHBIE 3Tambl pa3BUTHUA M HauOoyiee KpyIHbIE
OTKPBITHSL  MOJICKYJSIpHOH  Ouonoruu. MeToasl MoOJeKyJspHON Ouonoruu. BaxHeilmue
JIOCTUKEHUS, COBPEMEHHBIE TEOPETUYECKHE U MPAKTUYECKUE 3a7aud MOJIEKYJSIPHOU OHOJIOTHH.
CBs13b MOJIEKYJISIPHOM OHMOJIOTUU C IPYTUMH HayKaMHU.

Tema 2. beJIku M HyKJIEHHOBBIE KUCJIOTHI: CBSI3b CTPYKTYPbI U (PYHKIMH.

AMUHOKUCIOTHBIA cocTaB OenkoB. [lentuabl. CTpykTypHass opraHuzanus O€IKOB.
@onnuar, paboTa aJeHWIATHHUKIA3HON cuctembl. @yHKIuM manepoHoB. llomudepmentHsie
KOMIUIEKCHI M HX oOpranuzanus. benkoBas wuHxeHepus. BHekieTouHbli cHHTE3 OEIKOB:
NPOKApPUOTUYECKHE M OyKApUOTHYECKHE OCECKIIETOYHBIE OEJIOKCHHTE3UPYIOIUE CHCTEMBI,
IPOTOYHBIE CHUCTEMBbI cHHTe3a Oenka. Pa3HooOpasue cTpyktyp u ¢yHknuii OenkoB. CBs3b
CTPYKTYpHl U (pyHKIMH OenkoB. MeXKMOJICKYIIpHbIC B3aUMOJICHCTBUS (HYKJICHHOBBIC KHCIOTHI U
Oenku, Moyucaxapubl U OeNKH, TUIUABI U OCNKH, MOJUCaXapubl U JTUMHUABI, 0eI0K — OENKOBbIE
B3aMMOJICHCTBYSI) U UX POJIb B PYHKIIMOHUPOBAHUY KHUBBIX CUCTeM. CTPYKTYpHO-(QYHKIIMOHAIbHAS
IBOJIIOLIHS OEJIKOB.

Boienenue u nepBble XMMHUYECKHE UCCIIEI0BAaHUS HYKIEMHOBBIX KHCIOT. /loka3zaTenbcTBa
¢bynkuit [IHK kak xpanurtens reHetnueckoil nHpopmanuu. PacumdpoBka reHeTHYECKOro Koja.
CTpykTypa HYKIEHHOBBIX KUCIOT. C2¢3H10- 1 C3¢3HI0- KOH(POpMAIMU TEHTO3, CUH- U aHTH-
koH(popmaruu. [Tomumopdusm aoitHoiM crimpanu: B, A, C u Z-popmer JIHK, ux xapakrepuctuka u
ycinoBusi Bo3HukHoBeHUs. CBepxcnupanuzanus JJHK. JIHK u PHK kak HocuTenu reHeTH4ecKoit
undopmaruu. Ctpykrypa u ¢yaknuun PHK. Tlpuanumser cexBenmpoBanus JIHK. Copepsxanue
HYKJICMHOBBIX KUCJIOT B reHoMax B ¢unorenese. JIHK-napamokc (mapamokc «C») ¥ €ro MpHUYUHBL.
Karamurnueckue (pubo3umubie) ¢pynkimu PHK. Konnenmus «Mup PHK», npenmectBoBaBiiero
mupy «JJHK-6emxu».

Tema 3. CTpyKkTypa reHOMOB BUPYCOB, IIPO- U 3yKapuoT. HesizepHbie reHOMBbI.

CtpyKTypa reHOMOB IIpO- ¥ 3yKapHOT. Y HUKAJIbHbBIE U [IOBTOPSAIOIINECS T€HbI, CTPYKTYPHbBIE
U peryiasTopHble TeHbl. (OCOOEHHOCTH CTpPOEHUSI TEHOB TMpo- U dykapuor. CTpykTypa
TPAHCKPHUIITOHOB M PETYJISIIUS TPAHCKPHUIIIIUU y TPO- U dyKapuoT. ['omeosucHbie renbl. OyHKINMN
reHoB. CaremmmtHas [IHK. Mx accoumamusi ¢ retrepoXpoMaTHHOBBIMU OOJACTSIMH, pPa3MEpHI,
BUI0Bas crienuuaHocTh. TenomepHsie nocnenosarensuoctu JJHK.



IIpoueccunr PHK y sykapuot. CrnaiicuHr u ero Buabl: ciuiaiicusr sinepHoi npo MPHK,
LHAC-CIUIAaNCUHT, TpaHc-cruaiicunr, crtaicnar TPHK, crutaiicusr B renax pPHK Hu3mux sykapuor,
aJbTECPHATUBHBIN CIUIAMCHHT JIP.

Hesanepupie reHoMmbl. [logBMXKHBIE TE€HETHMYECKUE JJIEMEHTHI M SBOJIOLHS T€HOMOB.
bakrepuanbable miaasMubl. [S-ameMeHTH U TpaHCO30HB! OakTepuil. [lonBHXKHBIE TeHETHYECKHE
3JIEMEHTHl JYKApUOT: CTPOCHUE M MEXAHU3M MHIPALMHU; POJb TPAHCIIO30HOB B MOJEKYJISIPHBIX
IIPOLIECCAX HBOJIIOLUU T€HOMOB: XPOMOCOMHBIE IIEPECTPOMKHU, BIUSIHUE UX HA XAPAKTEP IKCIPECCUU
T€HOB, TOPU30HTAJIBHBIN [IEPEHOC I'€HOB: CTPYKTYpa XPOMAaTHHA.

I'enombr opranemn sykapuor. JHK wMuTOXOHIpuit M XJIOPOIUIACTOB: OCOOEHHOCTH
CTPOEHMSI, TEHETUYECKHI cocTaB. DKCIpPEeCcCHss MUTOXOHAPUAIbHBIX T€HOB, KOHTPOJIb CO CTOPOHBI
snpa. Pennmukanus MutoxoHapuanbHoil u xnoporutactHoit JJHK. Ponb sinepHoro anmapara B 3Tux
npoueccax. [Torumopdusm muroxonapuansaoit JIHK u sBomrorus yenoseka.

JHK-conepxamue Bupycol u ¢aru. PHK-conepxkamiue Bupychl. THUIBI T€HETHYECKOTO
MaTrepuana, MeXaHu3M perukanuu. OcoOeHHOCTH CTPOEHHUs TeHOB OakTeprnodaroB, BUPYCOB U
IeHOB 3yKapuoT. DOpMbI CyIIECTBOBAHUS BHPYCOB, MPOCTHIE U CIIOKHBIE BUPYCHI, UX (OPMBI U
pa3mMepsl. Tumbl B3aumMoaeiicTBUs BUpyca U KieTkd. CrocoObl IPOHUKHOBEHHS! BUPYCOB B KJIETKH.
Craguun pempoAyKUMH BHpyca: CHHTe3 Bupycocnenuduyeckux O€IKOB U peruIMKauus
HYKJIEMHOBBIX KHUCJIOT. OOpaTHas TpaHckpumnuus. COOpka BHPYCHBIX YAaCTHULl M UX BBIXOJ M3
KJIETKU. 3Ha4eHHe BUpPYCcOB. IIponcxoxienne BUpycoB U UX POJIb B IBOJIIOLIUN.

Tema 5. MouiekyjsipHbIe MeXaHU3MbI PeNJIMKAIUN.

JHokazatenbctBo  crocobHoctn  Monekyn JIHK k  camoynBoenmto. Ilonsatue o
KOHCEpPBAaTUBHOM M HEKOHCepBaTHMBHOM perumkanuu. llonreBepxkaenue IloykoHcepBaTHBHOTO
XapakTepa pelIMKaluy B SKCIIEPUMEHTE HA XPOMOCOMAX, J10Ka3aTeIbCTBO KOMMPOBAaHUS MaTPHULIBI.
Meron «aHanu3a JMKAUIIAX COCENel» B MOCIEN0BATEIBHOCTH HYKJIECOTHIOB, KaK J1I0Ka3aTEIbCTBO
aHTUnapamiensHoctu pacnonoxenuss Hured JHK. depmenraruBnas cucrema cunreza JIHK.
[lepBas cxema mpepbIBUCTON aHTUIApaUIeNbHON peruinkanun Pumku-Oka3aku U JoKa3aTellbCcTBa
e€ nonoxxenuil. Mannmanusa perumkarusubix nenei JJHK ¢ nomompro PHK-3aTpaBok. Pennukanus
JBylenoyeyHoil antunapamiensHoi auHeHod nenu JIHK (II-as cxema Oxasaxum). Permkanus
onHouenovyeunslx JIHK coxpepkamux ¢aroB Ha mpumepe @X 174, noka3zaTenbCTBO yyacTus
3aTpaBouHbix (parmentoB PHK B wux permkanuu. I[lonstue o mpaiimase. Permukanms
nBynenodeuHoil kospnesor JIHK. Monens pa3smaTsIBarOIIEro pyJOHa M MOJENb PEIIMKALMU B
nByX HampasieHusix (Mozaens Kepuca). JIHK-pacnieraroniue 6enku, ©X OCHOBHbBIE XapaKTEPUCTUKH
u Ouonornyeckue Qynkuuu. IlnaBsmume Oenku AnwsbOeprca (1977) m ux koomepauus ¢ JIHK
nonumepaszoi. [lonarue o JIHK renmkazax, TomonsomMepaszax (TOMOJIOTMYECKHUX PENAKCHUPYIOIINX
oenkax). JIHK rupassl. Moaenu ux AecTBUS U KOOTIEpaIusl.

CkopocTb U HanpaBJeHHE PEIUIMKALUU y Tpo- ¥ 3ykapuoT. [lonsaTue o pernnukonax. Cxema
OpPEepbIBUCTON  aHTHMapajuieabHoM  perukaiuu  KopuOepra-Oxazaku. CpenHsisi  CKOPOCTb
peruukanuy. Xumuueckas npupoga JIHK-nomumepasst 1 (pepment KopuOepra). @yHkuuu
tdepmenta. Mexanusm neiictBus JJHK-monumepassr 1. Buasl matpuin-zatpaBok mno KopuOepry.
Ox3oHykieazHasd akTtuBHOCTh JIHK-momumepassr 1. Cxema HenmpepbIBHOW aHTHHAapaiedbHON
perukanuu o KopuOGepry. Cxema mapasiensHoi perukanuu Kepraca. Ob6napyskenue JJHK-
nonumepassl 11 u [l E. coli, ux xapakrepucTuka u cBOMcTBa.

Tema 6. I'eHeTHYecKasi peKOMOMHAIUA.

OcHoBHBIE THNBI pekoMOWHAIMKM. ['OMoyiormyHasi, wWId OOIIeH, pPEeKOMOWHAIHS.
@opMHUpPOBAaHUE TETEPOIYIUIEKCA — KIIOYEBOIO IPOMEKYTOYHOTM MNpoAyKTa (MHTEpMeauara)
peKoMOMHALMU. DKTONNYECKasi peKOMOMHALINS U ee OMOJIOTHYecKast poJib.

Mogens Xommunesa. "llomyxuazma Xomnmupaes"."Murpauus BetBieHus". dopmupoBanue
rerepoaymiekca. CxemMa wH3oMepH3aluy MOdayxuasmbel, mnpeioxkenHas X. Ilorrepom u [l
Hpeccnepom. HekpoccoBepHble XpOMaTHAbI, PEKOMOMHAHTHBIE XPOMATHAbI BTOPOrO THIIA
(KpoccoBepHbIe), peKOMOMHAIIMOHHBIHN retepoayruiekc. "KonBepcus reHa".



Ponb cienmanbHBIX YHAOHYKIIEA3 (pe30iBa3) B pa3pylIeHUH OTyXUa3Mbl y 6akTepruodaron
T4 u T7, E. coli, apoxokeit n yenoBeka. benku E. coli, ocymiecTBisitonue MUrpanuio BETBICHUS
MIOJTyXUa3MBbl.

l'enernueckuit koHTponb pekoMOuHammu y E. coli. Tpu mnytu romojsorundHoin
pexombunanmu 'y E. coli (A. Knapk, 1973). ®opmupoBanue RecA-JIHK-punamenta B
MIOATOTOBUTEIBHOM, MPECUHANITUYECKON CTaJUUN KPOCCUHTOBEpa. Peakimm CHHaNTHYECKON CTaauu
KPOCCHHIOBepa BHYTpH (uiaMeHToB. [locTcuHanTnyeckuii reTepoayiexc.

Ponb pepmenta RecBCD-nykieas3sl B reneTnueckoit pekomOuHanuu. Ponb 6enkoB RuvA,
RuvB u RuvC B Murpanuu BeTBIIEHHS U pa3pelieHHe MOodyxuasMmbl. Mojens pekoMOMHALMU Ha
OCHOBe pemnapaiuu aBynenodednsix pa3pbiBoB JJHK (XKocraxk, 1983).

Tema 7. MoJieky/isipHble OCHOBBI KaHLiepOreHe3a.

Tpanchopmanusg KJIETOK B Mpoliecce oImmyxosieo0pa3oBanus. [IpuunHbl BO3HUKHOBEHHS
omyxosieil. Posib HacinenCcTBEHHOCTH, BUPYCHOW M 3KOJOTMYECKOW KOMIIOHEHTHI B pa3BUTUU
OITYXOJIEW YEJI0BEKa.

I'eHeTnueckuii KOHTPOJIb MeETacTa3upoBaHUS. MHOTrOCTYNEHYaTOCTh (HOPMUPOBAHHS
OITyXOJIH (OIMyXO0JeBasi IPOrpeccusi).

[Iporoonkorensl. OHKOreHsl. MexaHu3Ma IPEBPALLEHUS NPOTOOHKOTEHOB B OHKOI'€HBI.
AHTHOHKOTEHBI, WJIH F'€HbI-CYIIPECCOPBI OITYXOJIEH.

Tema 8. MoJuiexyasipabie Mmexann3mbl penapanuu JHK.

[Ipuuunel ommbok npu cunrese JAHK, nx konuuectBo in vitro. Jransl npoBepku JJHK npu
penapauuu. OyHkius GpepMeHToB penapanyy. THIIBI CIIOHTaHHBIX U HHAYLHUPYEMbIX TOBPEKICHUN
JHK IlocnenctBus Hapyuienuii B cucreMe penapauuu. Tunbsl nospexaenuil B JJHK (oxucnenue,
Jie3aMMHUPOBaHNe, AIKUJIMPOBaHKUE, 00pa30BaHUE TUMUHOBBIX JUMEPOB, allypUHU3ALMS).

Cuctrembl pemnapanuu (mpsiMasi perapanus, SKCIM3UOHHAas pemnapaius). HykmeotumaHas
sKciu3uoHHas penapauus (ATdD-3aBucumblii MexaHM3M ynaneHus mnopexzaeHuit u3 JIHK).
[IpencraBnenue o sxcuHykieasze u e€ nporomepax (uvrA, uvr B, uvr C). Pemapannonnas cucrema
JHK uenoBeka. Penaparnus ommbox permkanun JIHK. PexomOuHaHTHas (MOCTperyIMKaTUBHAS)
penaparusi. SOS-penaparusi.

Tema 9. Moneky/asipHble MEXaHM3MbI PeryJisiiii KJETOYHOI'0 LHMKJIA, CTAPCHUSA H
NPOrpaMMHPYeMOil KJI1eTOYHOMH rudeJin.

[lepnoae! kierounoro nukna: Gy, S, G, 1 MUTO3, UX XapakTepuctuka. IIpogomkureabHOCTD
KJIETOYHOTO0 IHMKJIAa W ero (a3 B pa3nuyHbiX KieTkax. CHrHaibl pa3MHOKEHHS KIETOK, X
XapakTepucTuka. OTrpaHMYEHHE 4YHUCIIa KIETOYHBIX JEJICHWMM B HOPMAaJbHBIX KIETKAX M €ro
3HaueHue. benku—perynaropsl cMeHbl a3 KJIeTOYHOro nukia. Poib reHa pS3 u KogupyeMoro um
6enka B OJIOKHPOBAaHMHM MUTOTHYECKOTO LKA rpu nospexaeHusx JHK.

MonexymnsipHble OCHOBBI cTapeHus. Dpdext Xeidmuka. CTpykTypa Temomep. Temomeps! u
npobieMa KOHILEBOM HemoperuMkauuu. [leiictBue Tenomepasbl. TemoMmepHas TeOpus CTApEHMS.
Heo6patumeie wm3menenuss JIHK, napymenuss B cunrese PHK wu Genko, B oOpa3oBanuw,
TPAHCIIOPTE W HUCIOJIb30BAHUU JHEPrUM, NaJICHHE WHTEHCUBHOCTH CHHTE3a MEAUATOPOB M psina
ropMoHOB. lIpekpaiienre MuTO3a, BBIKIIOYEHUE ACUCTBUS TEIOMEPA3bI.

[Iporpammupyemas kieTo4Has THOEIb WIM anonTo3. MexaHu3M anonTos3a, ero 3Ha4yeHue u
perymsinust. Ponb Genka rena p53 B anonrtose. Poinb anonro3a B pa3BUTUU OPraHu3Ma U 3BOJIIOLIKH.

Pa3pean 2. «buorexHoJiorus»

Tema 10. BuoTexHoJi0rust — paszaesi NPakTH4ecKOil 0MOJIOTHH.

buorexnonorus kak Hayka u cdepa mnpousBoactBa. Kparkas wuctopus pa3BUTHS
O6uoTexHoioruu. buorexnonorus u GyHIaMeHTAIbHbBIEC JUCIUTUIAHBL.

CoBpeMeHHbIE HAalIPaBICHUS PA3BUTHUS OMOTEXHOIOTHH.

Tema 11. O0beKTbHI OMOTEXHOJIOTHH.

MuKpoOpraHu3Mbsl IIPOMBIIIJIEHHOIO Ha3HaueHus. KonuuecTBEHHBIE XapaKTEPUCTUKU
MHUKPOOPTaHU3MOB: CKOPOCTh POCTa, BBIXOJ OMOMAacchl, MeTabonuieckuii koddument. Aspanus
IIPU KYJIbTUBUPOBAHUU MUKPOOPTaHU3MOB.



Kunernueckue XapakTEpUCTHKH MUKPOOHBIX momynsiuil. CrnocoObl KyJIbTUBUPOBAHHS
MHUKpPOOPTaHHW3MOB: MOBEPXHOCTHBIM W TinyOuHHBIA. [lepuoanueckas KynbTypa, ¢asbl pocra,
MaTemaTtnueckas Mojenb. Ilepuoguueckue KynbTypbl. HelmpepblBHOE KyJIbTHBUPOBAaHUE LITAMMOB.
[Ipouecc nomHoro BeiTecHeHUsI. [Ipoliecc moaHOTO cMemeHus. XeMOCTaTHOE KYJIbTUBUPOBAHHUE.

Komnekuun KyapTyp MUKPOOPraHM3MOB M TATEHTOBAHUE MTPOYLIEHTOB.

Tema 12. IIpon3BoacTBo MeTa00IUTOB.

KpaTtkasg xapakTepucTuka MHKPOOPTraHM3MOB-IPOAYLEHTOB. [lepCrEeKTUBHBIE MCTOYHUKU
yIaepoaa, a3oTa M poCcTOBbIX (akTopoB. HayuHble mpuHLUIIBI 00ecnedyeHUs CBEPXIPOIAYKIIHMH
(HampaBleHHBI ~ MyTareHe3 M CeleKuMsa). TeXHoJornyeckoe o0OopyZoBaHHE.  DTambl
MHUKpPOOHOJIOTMYECKOTO MPON3BOACTBA. PepMeHTanus U ee BUIbl. MUKPOOMOIOTHUYECKUI CHHTE3
Oenka U mpoOJIeMbl OECKIETOYHONW OMOTEXHOIOTHH.

buonoruueckas posb aHTUOMOTHMKOB KaK BTOPUYHBIX MeTabonuToB. I[IpouncxoxxaeHue
AHTUOMOTHUKOB M HBOJIONMS UX (yHKIMA. BO3MOXHOCTH CKpHMHHMHIa HHU3KOMOJEKYJISPHBIX
OHOperyynaTopoB Ipu oTOope 1Mo aHTHOMOTHYeCcKOM (yHKUMH (MMMYHOJENPECCaHTOB,
UHTUOUTOPOB (PEPMEHTOB KUBOTHOTO MIPOUCXOXKACHUS U 1. ).

[lonyyeHnne nepBUYHBIX META0OJMTOB: HE3AMEHUMbBIX aMHUHOKHUCIOT, BHUTAMUHOB,
OpPraHUYECKHUX KHUCIIOT; BTOPUYHBIX METaOOJUTOB: AaHTHOMOTUKOB, CTEpOUAOB. IIponyneHTsl,
XMMH3M IPOLECCOB, (hepMEeHTalINs, UCTIOIb30BaHUE META0OIUTOB.

Tema 13. @epmeHTHAA OMOTEXHOJIOTHS.

Ucnonb3oBanue (epMEHTOB B MHILEBOHM, JIErKOW IMPOMBIIUIEHHOCTH, MEAUIIMHE,
AKHUBOTHOBOJCTBE. MMmMmoOunu3oBaHHble ¢epMeHThl. lcrnonb3oBaHME  HMMMOOMIN30BaHHBIX
(epMEHTOB U KJIETOK B MHUIIEBOM, (apMaleBTUUECKON MPOMBIIUIEHHOCTH, MEIUINHE,
OpPraHMYECKOM CHHTE3€ U Ap. bUOCEeHCOPHI 111 MOHUTOPHUHTA.

[Tonyuenue ¢depmenToB u (depMeHTHBIX mpenapaToB. CrnocoObl UMMOOWIHM3AIUN
(epMEeHTOB U KIJIETOK.

Tema 14. BuorexHo/i0orusi B MeULIMHE.

HemonuduuupoBanHble M MyTaHTHblE KJIETKM M CHHTE3MpPYEMble MMM COEAMHEHHUS.
[IpousBoncTBo anTHOMOTHKOB. MMMyHOOMOTEexHONOrMs. [IpousBoacTtBo BakuuH. IIpomsBoacTso
MOHOKJIOHAJIbHBIX AHTHUTEN C HCIOJIb30BAHUEM COMATUYECKMX THOPHIOB >KUBOTHBIX KIIETOK.
MexaHu3mMbl MMMYHHOTO OTBETa HAa KOHKPETHBIM aHTHUreH. MOHOKJIOHAJbHBIE AHTUTENA Kak
cneurpuyeckue COpOSHTbI NpPU BBLAECICHUH M OYHMCTKE OHOTEXHOJOTMYECKHUX MPOJYKTOB.
MOHOKJIOHANIbHBIE aHTHUTENA B Tepanuu U npoduiakTuke. [lepcnekTHBbl BbICOKOCHEU(PUYHBIX
BaKLMH, MMMYHOTOKCHHOB. BKiIOueHHE MOHOKJIOHAJIBHBIX AHTUTEN B OOOJOYKY JIMIIOCOM U
NOBBILICHUE HANpaBJICHHOCTH TpaHcrnopta JekapcTB. CTBosoBble KiIeTKU. JlocTmkeHue
OouotexHoioruu B Oopbbe ¢ pakoMm. ['eHeTmueckue OOJI€3HM uYeNOBEKAa M T€HHAs Teparnusl.
I'm6punomer. banku ruGpugom. Teoperndeckre ocHOBBI KpuoOuosoruu. Kpuocoxpanenue u ero
BO3MO>KHOCTH.

Tema 15. IInmeBass 0MOTEXHOJIOTHUS.

MukpoopraHu3Mbel U MUIIEBble NPOAYKTbl. CTpaTeruss OHWOTEXHOJOTMH B MUILEBOM
IPOMBIIIIEHHOCTH. MOJIOYHBIE MPOAYKTHI: CHOCOOBI (PEpMEHTAIMM MOJIOKA, IMOJIyYEHHUs ChIpa,
Horypra, axThl, CMETaHbI U IPYIHMX IPOAYKTOB.

XnebonpoaykTel. bponuiabHble NPOU3BOACTBA: MPOU3BOACTBO AJIKOIOJbHBIX HAIUTKOB,
IMBa, BUHA, CIUPTA, cujpa. TeXHOoIorus noinydeHus ykcyca. Ilomydenne TpaauimoHHBIX O€IKOBBIX
NPOAYKTOB METOAOM (PepMEeHTAIMi: COEBOTO TBOpoOra, Kojbac, peIOHBIX Omrox. bemok
OJHOKJIETOYHbIX opranuzMoB (BOO): Meron HempepblBHOrO KynbTuBUpoBaHus. Ilomyuenue
MHUKONIPOTEMHAa W3 Munenus rpuda ¢y3apuyma. [lumessle 100aBKM M HHTPEIHEHTHI
KoncepBuposanusie oBouy. [Ipumenenus ¢pepMeHTOB pu BIpabOTKe (PPYKTOBBIX COKOB.

Tema 16. Jxosioruvyeckasi 0MUOTEXHOJIOTUS.

3amura OKpy Karolei cpesibl (04nCTKa BOJIbL, TepepaboTka TBEPAbIX OTXOJ0B, KOHTPOJIb 32
NaTOM€HHOCTBIO, JAerpajanusi KCeHOOMOTHKOB). IIpoM3BOACTBO HKOJIOIMYECKH YMCTON SHEpruu
(OnomMeTaHOreHe3, UCIOJIb30BAaHUE COJTHEUHOW YHEPTUH, TPOU3BOACTBO 3THUIIOBOTO CIIUPTA).



IlepepaboTka 0TX070B: a’poOHasi mepepaboTka CTOKOB B CHCTEMax C MEPKOJSIIMOHHBIMH
(uIbTpaMu U CUCTEMAX C MCIOJIB30BAaHUEM aKTHUBHOTO wmia. [IpuHIMN "nceBA00KUKEHHOTO CIlos".
AnHaspoOHOE pa3IokKeHHe 1ila CTOUYHBIX BOJ.

buonornueckuif KOHTPOJb 3a CHCTEMaMH MHUKPOOMOJIOTHYECKON mepepabOoTKU OTXOJOB.
KonTpons 3a natoreHHocThro. M3BiiedeHHE TMOJIE3HBIX BEIIECTB: IOBTOPHOE MCIIOJIb30BAHHE
MIPOMBIIIJIEHHBIX CTOYHBIX BOJI; YAOOpEHHE Ha OCHOBE NepepabOTaHHOTO HaBO3a; OEJIKOBBIE KOPMA,
[I0JIy4aeMbI€ U3 WIIA.

buonornueckas mnepepaboTka NPOMBIIUIEHHBIX OTX0J0B. lcmonb30BaHHE OTXOJ0B
MOJIOYHOM  MPOMBIIUICHHOCTH  (CBIBOPOTKH);  LEJUTIOJIO3HO-OYMaKHOW — NMPOMBIIUIEHHOCTH;
TEKCTWJIBHOW TNPOMBIIIIEHHOCTH W IPOM3BOJICTBA KpacuTeneil. bruonormyeckas oO4nMCTKa Ta30B.
buonmerpamanusi ~ KCEHOOMOTHMKOB B OKpy)KamoIlled  cpene:  MHKpoOHas — jaerpaganus
XJIOPIPOU3BOAHBIX  YIJIEBOJOPOAOB, apWITAJIOI€HOB, HUTPOTOIYOJOB, IOJIAAPOMATHUYECKUX
YIJI€BOAOPOAOB, HE(YTAHBIX 3arps3HEHUH, IECTULIUIOB U IIOBEPXHOCTHO - AKTUBHBIX BEIIECTB.

Tema 17. KiterouHnasi 4 TkaHeBasi OMOTEXHOJIOT U,

OCHOBBI KJIETOUHOM MH)KEHEpPHH. TOTHUIOTEHTHOCTh PACTUTEIBHBIX KIETOK. JloCTHykeHus
KJIETOYHOW U TKAHEBOW MH)KEHEPUHU B PACTEHUEBOJICTBE.

KnonanbHOoe MUKpOpasMHOXKEHHE pacTeHHd U ero kiaccudukamus. be3Bupychoe
pacteHueBoAcTBO. [lomydeHue, KyJabTUBUPOBAHHWE U THOpUIU3aLUsl MPOTOIJIACTOB. 3HAYEHHUE B
cenekiuu.  Co3laHuMe  MCKYCCTBEHHBIX — acCOLMALIMKA  KIETOK — BBICIIMX  PAacTeHHH ¢
MHUKpPOOPraHU3MaMH KakK croco0 MoIu(pUKALUNA PACTUTEIbHON KIIETKH.

Tema 18. Xumust u OnorexHos0rus.

Pa3BuTtne coBpeMeHHOW XuMHYeCKOW OuoTexHonoruu. IIpou3BOACTBO OpraHMYECKHUX
KucioT. IIpon3BoACTBO aMUHOKUCIOT NPH MOMOIIM OakTepuil U uX MyTaHTOB. IIpou3BoAcTBO
AMUHOKHCIIOT U3 OMOCUHTETUYECKUX MPE/IIECTBEHHUKOB ¢ OMOUIbI0 (hepmeHTOB. Mcnonb30Banne
aMHHOKUCIIOT. [lonydyenue aHTUOMOTHKOB M cTepouioB. [loyueHune 1 Ucmonb30BaHue KOPaKTopa.
[lepciekTBBI XUMUYECKOW MPOMBIIUIEHHOCTH. MUKpPOOHOE BhIINEIaUYMBAaHUE: BbIIIEIaUUBAIOIINE
MHUKPOOpPTraHu3Mbl. BpllienaunBanue ypaHa. Bo03MOXHOCTM HpHUMEHEHHMS OaKTepHaIbHOIO
BblllleTaunBanud. [IpeBpaleHne, HaKoOIJIEHHE U MMMOOMIIM3aLUs METaNIOB MHUKPOOpraHU3MaMu
HOJHMCAaxapuli0B M MoJu-b-ruapokcudytupara. buonoBpexaeHus MmarepuaioB; Kiaccupukanus
TUIIOB OMOMNOBpexaeHN. MaTepuanisl, MoABepKEHHbIE OMOMOBPEKICHUSM: IUILEBbIE MPOTYKTHI,
LEJUTI0JI03d, TPOLYKTHI JXUBOTHOIO IIPOUCXOXKACHHS, IOBEPXHOCTHBIC IIOKPBITHS, PE3UHBI H
IJIACTMACCHI; TOIIMBA M CMA304YHbIE MATEPUAJIbl; METAJIIBI U KAMHHU.

Tema 19. MoaekyasipHble OCHOBbI M MNPAaKTHYeCKOe INPHMEHEHHE METOHAO0B
reHeTHYeCKOM HHIKEHEePHUH.

OCHOBHbBIE OHATHUS T€HHON MHXKEHEPUH: KIIOHUpOBaHuUe, TpaHchopMalys, BeKTop. OCHOBBI
FeHETUYECKON  MH)KEHEPHM:  PECTPUKIMOHHBIM  aHaiau3, KJIOHHPOBAaHME, THOpHAM3aLMs,
onpeneneHue HykneotuaHbix nociuenoBarenbHocTel JJHK u PHK. OcHoBHBIE cBOICTBA BEKTOPOB,
UCIIOJIb3YEMBIX B T€HHOM MHXeHepuu. Metoauka noixydyeHus: pekomOonHantHeix JTHK.

[onmumopdusm mmunbl pectpukiunoHHbIX (pparmentoB (RFLP), JIHK-mapkupytomie cailTsl
(STS). Pa3znuuHble HYKJIECOTHIHBIE TOBTOPl M HX MCIOJNb30BaHUE [UIsI KapTUPOBAHMUA.
MukpocareuintHele  Mapkepsl.  l'eHomHass — pmaktuiockonus.  OmnpeneneHune  IOJHOU
IIOCJIEIOBATEIbHOCTH HYKJICOTHUAOB OPraHu3MOB. MHMKpPOCATEIUIMTBI, MX HCIOJIB30BAaHUE MJIA
IIOCTPOCHUS  BBICOKOHACBHIIEHHBIX  reHetuueckux  kapt. JAHK-¢uurepnputunr. banku
HYKJICOTHJHBIX IOCIENOBaTeNbHOCTEN. MexayHapoaHas mnporpamMma «l'eHoM  desloBekay.
I'enernueckoe kapTtupoBaHue. ['€eHOMHas JAKTUIOCKONUA. ['e€HEeTMYeckH JEeTepMUHUpPYEMBIE
00J1e3HH.

OcHoBbl OMOMH(OPMATUKU: CpPaBHEHUE IIOCIEJOBATEIBHOCTEH HYKJICOTH/IO0B, CpaBHEHHE
II0CJIEIOBATEIbHOCTEN AMUHOKHCIIOTHBIX OCTaTKOB. I'omonorus. Wnentudukanms
(yHKIMOHATBHBIX 00acTell reHOMa Ha OCHOBE HYKJIEOTHUIHOT'O COCTAaBA.

KionupoBanne HOBbIX TeHOB. OTKpbIThlE pamMKu  cuumThiBaHus. llepexoxg k
IIOCJIEI0BATEIbHOCTY AMUHOKHUCIIOTHBIX OCTAaTKOB. AHAaIM3 HK30H - HHTPOHHOM CTPYKTYpBI.



OmnpeneneHue XpoMOCOMHOM sokanu3auuu. Ilouck perynaropHsix snemeHToB. Ilpenckaszanue
(yHKIIMY KJIOHHPOBAHHOTO T€HA 0 MEPBUYHOM CTPYKTYpE.

[lo3unmonHnoe knoHupoBanue. I'eH-kaHIuAaT. AHANNU3 CLEIUIEHUs. | eHeTHUYeCKe MapKEpBHI.

[Ipsimast u HenpsiMasi FTeHHAsl TNAarHOCTHKA.
I'enHas wHXKEHepUs BBICIIMX JYKapuoT. MonenbHble OpraHusMbl. ['eHHas Tepanus: 3anauu,
MOAXO/bI, BEKTOPHBIE CUCTEMBI. JlOMOTHUTENIBHAS U 3aMECTUTENbHAsA TeHHas Tepanus. OleHka U
BO3MOXHOE€ YMEHbILIEHHE OMOJIOrMYECKOro PUCKA, CBSI3aHHOTO C CO3JAaHUEM M PaclpOCTpaHECHHEM
pexomOunantaoi JIHK.

OmnpeneneHue MOCIENOBATENbHOCTH HyKieoTunoB. [lonmuMepasHas LenHas peaxkuus.
Ob6nactu npumeHeHus. Ilogxoapl K KapTUPOBAaHUIO T€HOMOB BbICHIMX HykapuoT. CosnaHue
kiaoHotek K/IHK. Metoas! ckpununra kinonotek kJIHK: rubGpuausanus HyKJIEMHOBBIX KHCIIOT,
MMMYHOJIOTHYECKasi JETeKIHs crenu(UIecKuX aHTUTE€HOB, TOMOJIOTUYHAsT peKoMOuHaIus, 0T0op
10 IPOAYLIMPOBAHUIO OUOIOTUYECKH aKTUBHBIX MOJICKYJI.

Xumuyeckuil cuHTe3 reHoB. Co3gaHME HMCKYCCTBEHHBIX T€HETHMUECKHUX MPOrpaMM M HX
IIPAKTUYECKOE IIPUMEHEHUE.

Tema 20. HanoO0noTexHOJIOIHH.

buounxenepus u ee nepcrnektuBbl. Hanomenunuua. Hanogapmakonorus.

5. VYYEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEUEHUE
JUCLUIIINHBI

5.1. IlepeyeHb OCHOBHOI M I0NOJHHUTEJIbHOM JTUTEPATYPBHI
Ocnosnas numepamypa

1. BbuorexHomorust pacteHuil : yuyeOHUK M mpakTHUKyM Uit By3os/ JI. B. Hazapenko,

10. U. Jonrux, H.B. 3arockuna, I'. H.Pangyruna. — 2-e wusn., wucnp. m jgom. — Mocksa :
WznatensctBo FOpaiit, 2025. — 161 c. — (Bricmee obpazosanue). — ISBN 978-5-534-05619-8.
— Texct : onextponnsni // OOpazoBarensHas tatdopma [Opaittr [caiit]. — URL:

https://urait.ru/bcode/562332 (nata obpamenus: 05.02.2025).
2. buorexnonorusa. Ilpaktuueckuif Kypc: y4eOHMK U MpPaKTUKyM [UIsl  BY30B/

A. A. KpacHomtanoBa [u  np.]; mnox pemakuueit  A. A. KpacHomranoBoii. — Mocksa :
MzparensctBo HOpaiit, 2025. — 174 ¢. — (Bricmee o6pazoBanue). — [ISBN 978-5-534-20448-3.
— Teker : onextpoHHblii // OOpa3oBarenbHas miardopma IOpaiit [caiit]. — URL:

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

3. buorexHosorus : yueOHMK U MPAaKTUKyM Ui By30B / oA penakuueit H. B. 3arockunoii,
JI. B. Hazapenko. — 4-e uza., ucnp. u aomn. — Mocksa : U3ngarensctBo FOpaiit, 2024. — 384 c. —
(Bricruee  o6paszoBanue). —  ISBN 978-5-534-16026-0. —  TekcT : 9J€KTpOHHBIA  //
OOpazoBarenpHast miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/543823 (mara
obpamenusi: 05.02.2025).

4. KonwnueB, A.C. Momnekymsapras Owuomnorus : yueOHHK mmsi By3oB/ A. C. Konndes,

I'. A. CeBactbsinoBa, HU. JI. lIBeTkoB. — 5-¢ m3n. — MockBa : M3patensctBo FOpaiit, 2025. —
422 c. — (Bricmee obOpazoBanme). — ISBN 978-5-534-13468-1. — Tekct : 31eKTpOHHBIA //
OO6pazoBarenbHast mnatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/565300 (marta

obpamenusi: 05.02.2025).

5. Koctepun, O.3. MonekynspHas reHetruka : ydyeOHMK ans By3oB/ O.D. Kocrepus,
B. K. llymusiii ; orBeTcTBeHHbIN penakrop B. K. lymubiil. — Mocksa : M3garensctBo Opaiir,
2025. — 683 c. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-18819-6. — TekcT : 31eKTPOHHBIN
// ObpazoBarenpHas miatdpopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/568926 (mara
obpamenus: 05.02.2025).

6. MonekymnspHast 6uonorus. Ilpaktukym : yuyeOnuk ans By3oB/ A. C. Konuues [u ap.];
non penakiuend A. C. KonmyeBa. — 2-e¢ u3a. — Mocksa : M3garensctBo FOpaiit, 2025. —
169 c. — (Bpicmiee obOpazoBanme). — ISBN 978-5-534-12544-3. — Tekct : S1€KTPOHHBIA //



OOpazoBarenpHast mnatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/565299 (mara
obpamenus: 05.02.2025).

7. Yeunna, O. H. OOGmas 6uorexnonorus : yueobHoe nmocodue ains By3os / O. H. Heunna. —
3-¢ m3a., mepepad. m gom. — Mocksa : MznatensctBo IOpaiit, 2024. — 266 c. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-13660-9. — Tekct : anexkrponHslid // OOpa3oBarenbHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/541254 (nata o6pamenus: 05.02.2025).

Jonoanumensnas numepamypa

1. baxxenoBa M. A. OcHoBbl MonekyisipHOil Ouosioruu. Teopust u mpakTuka: YdyeOHOE
nocodbue [DnekTpoHHbIN pecypce] : yuebd. mocobue / M.A. baxenona, T.A. Ky3HenoBa. — DIeKTpoH.
nmaH. —  Cankr-Ilerep6ypr :  Jlams, 2018. — 140 c. Pexum  gocrymna:
https://e.lanbook.com/book/99204.

2. EropoBa T. A. OcHoBbl 6uotexnosoruu [Tekct] : yueb. mocobue isi BYy30B IO CTeIl.
"buonorus" / T. A. EropoBa, C. M. Kinynosa, E. A. )Kusyxuna. - Mocksa : Axkagemus, 2003. - 208
c.

3. KonuueB A. C. MonekynspHast ouonorust [Tekcr] : [yueOHHK A TEABY30B IO CIIEI.
032400 «buonorus»] / A. C. Konnues, I'. A. CeBacTbsiHOBa. - 2-¢ m3i., ucOp. - MoOcCKBa :
Axangemus, 2005. — 396 c.

4. KonnueB A. C. OcHOBHbIE TEPMUHBI MOJIeKyJIsipHOM O6uonoruu [Tekcr] : [yued. mocoOue
s By30B mo crnemmanbHocTH 032400 (050102) "Buomorus"] / A. C. Konwmues, I'. A.
CeBactbsiHoBa. - Mocksa : KonocC, 2006. - 187 c.

5. CmronsieB B. II. OcHoBbl OnoTexHosorud. HayuHble OCHOBBI OMOTEXHOJOTMU: ydeOHOe
nocobue [DnexkTpoHHBIA pecypc] : yued. mocodue / B.II. CmronsieB, E.A. [lnomko. — DnekTpoH.
nan. —  Caskr-Ilerepoypr :  CIIOIJITY, 2012, — 112 c. Pexum  pocrymna:
https://e.lanbook.com/book/45315.

6. Yuicon K. IIpuHIMIbI 1 MeTO/IbI OMOXUMHUH M MOJIEKYJISIPHON OMOIOTUHU [ DIEeKTPOHHBIN
pecypc] : yueb. mocoobue / K. Yuncon, JI. Yonkep. — DnextpoH. nan. — Mocksa : M3narenscTBo
"JIaboparopus 3HaHui", 2015. — 855 c. Pexxum noctyna: https://e.lanbook.com/book/66244.

I/Iumepuem-ucmouuuku

1. buomonekyna [3nekTpoHHBIN pecypc]. https://biomolecula.ru/themes/biomolecules.

2. buoxumus. buodax MI'Y. [snexTponnbiii pecypc]. http://chembaby.com/uchebnye-
materialy/bio/3-kurs/bioximiya/.

3. becrimaTHas snekTpoHHast Oroornyeckast OnbamoTexa —https://zoomet.ru/.

5.2. DuekTpoHHbIEe 00pa3oBaTelibHbIE PeCypchbl, B T.4. MpodeccHOHAIbHBbIE (a3bl
AAHHBIX 1 HHPOPMAIIMOHHBIE CTPABOYHBIE CHCTEMbI

https://www.ntspi.ru/library/directories_and f | DnekTpoHHO-OMOINOTEUHbBIE CUCTEMBI

iles/web res/systems/ HTT'CIIN

https://www.ntspi.ru/library/directories_and f | Dnexrponnsie 6a3bl nanasix HTT'CITN

iles/web res/systems/libraris/

https://www.ntspi.ru/library/periodika/ [epuonuka HTT'CITN

https://iprmedia.ru OBC «Aii [Tu Dp Meauay

https://ibooks.ru OBbC «AHOyKC»

https://urait.ru OBC IOpaiit

http://e.lanbook.com OBbC usnarenncTBa «JIAHb»

http://elibrary.ru Hayunas JJEKTPOHHAs oubnnoreka
eLIBRARY.RU

http://www.consultant.ru «KoncynpraatlImocy

http://cyberleninka.ru HOb «KubepJleHnHKa»



https://e.lanbook.com/book/99204
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
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
https://e.lanbook.com/book/66244
http://chembaby.com/uchebnye-materialy/bio/3-kurs/bioximiya/
http://chembaby.com/uchebnye-materialy/bio/3-kurs/bioximiya/
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/periodika/

https://polpred.ru 000 «ITommpen-CrnpaBouyHUKN (0a3a JaHHBIX)

https://eivis.ru 000 «MBHUCy»

www.delpress.ru «JlemoBas mpeccay

5.3. KoMnieKT mnporpaMMHOro odecrne4eHust

1. Cpena snextpornoro odyuenus «Pycckuit Moodle» (https://do.ntspi.ru).

2. UarepHer-mnatdopMa OHJIAWH-KYPCOB cO cBOOOAHbIM KomoMm «Open edX»
(https://www.edx.org/).

3. UnTepuer-matdopma oHnainH-kypcoB «OTKpeIToe oOpa3oBanue» (https://openedu.ru/).

4. DnexktpoHHas nHpopManmoHHO-o0pa3oBarenbHas cpena PITIITY (https://eios.rsvpu.ru/).

5. [TnaTdopma Jj1s opraHU3aNyK U MpoBeaeHus: BeOnnapoB «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. Bpaysepsi Firefox, fAnnexc.bpaysep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. IlomemeHus

[Tomemienust A MpoBeACHUs 3aHATHI JIEKIIMOHHOTO THIA, 3aHATUNA CEMHHApPCKOIO THIIA,
TPYNIOBBIX ¥ HWHAWBHIYAJIbHBIX KOHCYJbTAIlUH, TEKYIErOo KOHTPOISI M IPOMEKYTOUYHOM
aTTecTallid, CaMOCTOSTEIbHONH pabOThl YKOMILIEKTOBAaHbI CIEIMATU3UPOBAHHON MeOenblo u
TEXHUYECKUMHU CPEJICTBAMU OOYYEHUs, CIIyKAIlUMHU JIs MPEICTaBICHHs Y4eOHOH HHQpOpMAITIH.
[Tomemienuss st CaMOCTOSITENNFHOM  pabOThI  OCHAIIEHBI KOMIBIOTEPHOW TEXHHMKOW ¢
BO3MOXKHOCTBIO TOJAKIIOUEHUs K cetn «MHTepHEeT» M 00ecredeHbl JOCTYyIOM B 3JIEKTPOHHYIO
nH(GOPMaIMOHHO-00Pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

6.2. OGopyoBaHue U TeXHHYECKHE CpeacTBa 00y4eHHs

6.2.1. OGopynoBaHue, B T.4. CIICIUATU3UPOBAHHOE

CranroHapHBIE KOMIBIOTEp WM HOYTOYK, TPOEKTOp MJsl TOoKa3a CIaioB M BHJIEO,
aKyCTHUYECKHE KOJIOHKHU, TePMOCTAT, CYIIUIbHBIA MIKa(d, XOIOAUILHUK, MUKPOMpPENapaThl, >KUBON
OMOJIOTMYeCKHil MaTepual, MEKpOCKombl Ononorudeckue, MbC, monens JTHK.

6.2.2. TexHu4eckue cpeacTBa O0yICHHS

[Ipe3eHTanuu JICKIWA, BUACO-TIPE3CHTALMN, BUJICO-JICKIUU, Yy4eOHBIE KHUHO(DHUILMBI,
ayJIM03anucH, OHJIalH-TUIaT(HOPMBI.

6.2.3. YueOHbIe U HATJISITHBIC TTOCO0OUs

[leyatHble W 3NEKTpPOHHBbIE YyueOHbIE MOCOOMA M HArJSAHBIA MaTepuaia: rpaduueckue
U300paKCHHSI, CXEMBbI, TAOIHIIBI, pa3JaTOYHBIA MaTepUal, MUKPOTIPEIIapaThl.


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

