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1. llesiu ocBOeHMSI AMCHUILIAHBI (MOAYJIs1)

Hensstmu ocBoeHus AUCUUILIMHBL  (MOAyisi) «OCHOBBI MOJIEKYJSIPHOM OHOJIOTHN
ABISeTCA: (OPMHUpPOBAaHUE y OOYYarOIUXCA TEOPETHUYECKHX IPEJCTaBICHUH 00 OCHOBHBIX
METOAaX  MOJEKYISApHOW  OHONOTMH, MOJEKYJISPHBIX W  TEHETHMYECKHMX MeXaHU3Max
(YHKLMOHUPOBAHUS CHCTEM JKM3HEIESATEIbHOCTH; JJIEMEHTAPHBIX HABBIKOB I1OCTAHOBKHU
OMOJOrMYECKOro FIKCIIEPUMEHTA B XO/I€ MPAKTUYECKUX 3aHITHH.

3amaun:

- (bopmMHUpOBaHUE TPEACTABICHUN 00 OCHOBHBIX MOJICKYJISIPHBIX M T€HETUYECKUX
MeXaHu3Max (yHKIIMOHUPOBAHUS CUCTEM KU3HEIEATEIbHOCTH,

JIaTh MPECTaBICHUE 00 OCHOBHBIX METO/IaX, IPUMEHIEMBbIX JJISl TOCTAHOBKU MOJICKYJISIPHO-
OMOJIOrNYECKHUX 3KCIIEPUMEHTOB;

HAYYHUTh O0yYarOIUXCsS aHATM3UPOBATh COBPEMEHHBIE TAHHBIE 00 MCTIOIb30BAaHUN METO/IOB
MOJIEKYJISIPHOM OMOJIOrUHU AJIs CO3JaHUsl OPIaHU3MOB C TI0JI€3HBIMU CBOMCTBAMHU.

(dopMHpOBATH YMEHHE CAMOCTOSATEIBHO OCYIIECTBISTE COOp, 00pabOTKy, HHTEPIPETALIUIO
Ouosnornyeckoi MHGOpMaIMK JUI PELIeHNs HAYYHbIX U MPAKTHUECKUX 3aJay B 00JaCTH JJis
pelIeHus HayYHBIX U IPAKTUYECKUX 3a/1a4 B 00JIaCTH MOJIEKYIISIPHON OMOJIOTHH, HEOOXOAMMBIX
i 3(pQeKTUBHOI U 1ieneHanpaBieHHON NPo(pecCHOHANBHOM NesTETbHOCTH.

2. MecTO IMCHUIIMHBI B CTPYKTYype 00pa30BaTe/ibHOM MPOTrPaMMbl

HucuuruinHa  «OCHOBBI  MOJIEKYJISIpHOM — OMoznorum»  siBisercst  o0si3aTesbHOM
JMCIUILTHOM, BXOIUT B coctaB biioka 1 «/lucuummunsl (Moaynu) b1.0.22.

OcBoeHME IUCLUMIUIMHBI B3aMMOCBSA3aHO C H3YYEHMEM TaKUX JUCUUIUIMH, Kak:
«Opranuueckast xumusi», «O011as U Heopranudeckast Xumus», «OCHOBbI OMOXUMUN.

3HaHUS U HaBBIKM, IPUOOPETEHHBIEC NPU OCBOEHHE JAAHHOW JUCLUILIMHBI HEOOXOAMMBI
Ipyu u3ydeHuu jucuuiumH:  «@usnonorus pacreHuin», «l'eneruka», «TpaHCreHHBIE
DYKapUOTHYECKHE OpraHusmsel», «lluTomorms u rucromorus», «l'eHHas HWHXKEHEPU,
JUCIMIUIMHON  Kak: «['eHHas uHXeHepus», i1 YCIHEHNIHOIO MPOXOXKACHUS yueOHOU
O3HAKOMUTENIBHOW  MPAaKTUKM, MPOM3BOJCTBEHHOM Hay4yHO-UCCIEIOBAaTEIbCKOW  PabOTHI,
roCy/1apCTBEHHOTO SK3aMEHa.

3. IlnaHupyemblie pe3yJbTaThl 00yYeHUS] MO JAMCHHUILUINHE, COOTHECEHHBIE C
IVIAHUPYEMbIMHU Pe3yJdbTATAMH OCBOCHHUS 00Pa30BaTEeILHOM nporpaMmbl

VYK-1. CiocobeH ocyiecTBIsITh TOUCK, KpUTHYECKUI aHaIU3 U CHHTE3 HH(OpMAIINH, TPUMEHSTh
CUCTEMHBIH MMOJIX0/1 ISl pEIICHHS OCTABICHHBIX 3a/1a4

VYK-6. CriocobeH ympaBisiTb CBOMM BPEMEHEM, BBICTPAMBATh M PEATH3OBBIBATH TPACKTOPHIO
CaMOpa3BHUTHs Ha OCHOBE MPUHIIMIIOB 00pa30BaHUs B T€UEHHE BCEH JKU3HU

OIIK-1. CmocobGeH wu3ydaTh, aHAJIW3UPOBATH, HCIOIB30BATh OWOJOTHYECKHE OOBEKTHl U
MPOLIECCHI, OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTSIX MAaTEeMaTHYECKUX, PU3MUECKUX, XUAMHUYECKUX U
OMOJIOTMYECKMX HAYK M UX B3aUMOCBSI3AX

OIIK-7. Coco6eH MpOBOIUTE IKCIEPUMEHTAIBHBIC UCCICIOBAHUS M WCIBITAHUS 10 3aIaHHON
METO/INKe, HaONIOJIeHHsT W u3MepeHus, o0padarbiBaTh W WHTEPIPETUPOBATH OKCICPUMEHTAIBHbBIE
JaHHbIE, TPUMEHSST MaTeMaTHuecKue, Gu3ndecKkue, GU3NKO-XUMHUECKUE, XUMHUUECKUE, ONOIOTHYECKHE,
MUKPOOHOJIOTUECKIE METOIbI

Kon n Kputepuu orieHuBaHus pe3yabTaTOB 00yUeHUS
HAUMCHOBAHUC KO]I u HH3KI/H71
YHUBCPCAIbHOM | pamMmeHOBaHWE | (JOMOPOTOBBIH, . N
MTOPOTOBBIN 0a30BbIi .
KOMIICTCHIIMH HHJMKATOpa KOMIIETEHIIUSA MPOABUHYTHIN
JIOCTHKCHUSA He




Kareropus yHrBepcanpbHBIX KOMIETEH

YK-1. Cnocoben
OCYIIECTBIISITH
TTOWCK,
KPUTUYECKHUU
aHaIU3 U CHHTE3
nHpOopMaITuy,
MIPUMEHATH
CHUCTEMHBII
TTOIXOT
pemieHus
MOCTaBICHHBIX
3a1a4

JUTS

YHUBEPCANBHBIX | COPMHUPOBaHA)
KOMIICTCHIUN
i - CHCTEMHOE M KPUTHYECKOE MBIIILICHHE

N-1yka — | He anammsupyet | Cnabo B nocrarounoii | Ha  BbIcOkOM
Ananuzupyer MOCTaBJICHHYIO | aHAJIM3UPYeT | CTETeHU ypoBHE
NOCTABJICHHYIO | 3a/1a4y, MIOCTABJICHHYIO | AaHAJTH3HUPYET aHAIN3UpPYyeT
3ajauy, BBIJIEIISAS ee | 3agauy, MOCTaBJICHHYIO | TMOCTaBJICHHYIO
BBIIIEJISAS ee | Oa3oBbIe BBIICNISIL €€ | 3aj;auy, 3ajauy,
0a3oBble cocraBistomue, | 6a30BbIe BBIICTISIS ee | BBIEIAL e
COCTABJISIIOIINE, | OCYIIECTBIISET COCTaBJISIIOIIN | 0a30BbIE 0a3oBbIE
OCYILIECTBIISIET JEKOMITIO3HLIMIO | €, COCTaBJISIIOIINE, | COCTABIISIFOLIH
JEKOMITO3HIIUIO | 337a4H OCYIIECTBISIET | OCYIIECTBISIET e,
3a71a4n JCKOMITO3MIHM | JEKOMITO3HIHUIO | OCYIIECTBIISECT

10 331241 3a7auu JEKOMITO3ULIU

10 331241
NJ1-2yx-1 — | He moxeT | Hegocrarouno | JloctaTouno Vcnemno
Haxoxut U | HAXOJHUTh U | HAXOOWUT U | XOpouIo HaXOJUT u
KPUTHYECKU KPUTHYECKH KPUTUYECKU HaXOJUT U | KpUTHYECKH
aHaTU3UpyeT AQHaJM3UPOBATh | AHAIU3UPYET | KPUTHYECKU aHaJM3UpyeT
nH(POPMAITHIO, rH(pOpMAaIHIo, MH(POPMAITUIO, | aHATH3UPYET nH(pOpMAaIHIo,
HEOO0XOUMYIO HEO00XOIUMYIO HEOOXOUMYIO | HH(MOPMAIHIO, HEOOXOUMYIO
JUIE  pelieHHs | A7 pelIeHUs | Ui  PElIeHHs | HeOOXOAUMYI0 | Al pelleHHs
MTOCTaBICHHON [TOCTABJICHHOU MOCTABICHHON | Ul pPELICHMs | MOCTAaBICHHON
3a71a4u 3a1a4n 331241 MOCTABJICHHOM | 3a/1a4n
3a]auu

N/I-3yk-1 — | He moxer | Cirabo Xoporio Otan4HO
PaccmarpuBaer | paccMaTtpuBaTh | paccMaTpHBae | pacCMaTpHBAeT | paccMarpuBae
BO3MOYKHBIC BO3MOXHEIE T BO3MOXXHBIE | BO3MOXKHBIC T BO3MOYXHBIE
BapHUaHTHI BapHaHTbHI BapHUaHTHI BapHaHTHI BapUaHTHI
penIeHust penieHus peneHust penieHust pemeHus
3a71a4H, 3a1a4H, 3a/1a4H, 3a/1a4H, 3a7a4H,
OlICHUBAasl ~ WX | OLCHWBAsi WX | OLIEHMBAas WX | OICHWBAs WX | OLIEHWBAas UX
JOCTOMHCTBAa W | JOCTOMHCTBA U | JJOCTOMHCTBA M | JOCTOMHCTBA | | JIOCTOMHCTBA U
HEJIOCTATK! HEJIOCTaTKU HEJIOCTATKH HEJIOCTATK! HEJJOCTATKH
N/T-4vk-1 — | He Mmoxet | HeyBepeHHO Hocrarodno OTtnuaHO
AprymeHtrupoBa | GOpMHPOBATH bopmupyeT YEeTKO tdhopmupyer
HO QopMHUpyeT | cOOCTBEHHBIE coOctBeHHBIE | (hopmupyeT cOOCTBEHHBIE
COOCTBEHHBIE CYKICHUS U | CYyXKICHHS U | COOCTBEHHBIE CYKICHUS W
CYXJICHUS U | OIICHKH, OIICHKH, CYXKJIeHUS U | OICHKH,
OLICHKH, omIM4aeT (paKTel | OTINYAeT OLICHKH, OTJINYaeT
otnu4aeT GakTel | OT MHEHHH U | (DaKThI oT | ornu4aeT GakThl | HaKThl oT
OT MHEHHH U | MHTEpIpeTauuil | MHEHUI A | OT MHEHMM U | MHEHHH 51
WHTEPIIPETAINA | B pACCYKJCHUSAX | MHTEPIPETAM | MHTEPIpPETAUi | UHTEpIpeTaH
B PACCYXICHUSX | IPyTrux i B | B pacCyXIeHUsX | i B
JPYTUX YYaCTHUKOB paccyXIeHUsIX | APYTHx paccyxJIeHusX
YYaCTHUKOB NEeSITENBHOCTH, | IPYTUX YYaCTHUKOB JPYTUX
JESITEeIbHOCTH, | MPUHUMAET YYaCTHUKOB JESTEIbHOCTH, | YYaCTHHKOB
NPUHUMAET 000OCHOBaHHOE | JESATEIbHOCTH, | IPUHUMAET JesSITENbHOCTH,
000CHOBaHHOE pereHne MPUHUMAET 000CHOBaHHOE MPUHUMAET
peleHue MOCTaBJICHHON 000CHOBaHHOE | pelleHHe 000CHOBaHHOE
MOCTaBJIEHHON | 3a1a4u peleHue MOCTaBJIEHHON | pelieHue
3a]auu MOCTAaBIICHHOHN | 3a1a4n MIOCTaBJICHHOH

3aJauu 33291




N-5vk1 — | He MoxeT | HeyBepenno HocraTouno OTnnyHO
Onpenensier u | onpenenats ¥ | OnpenensieT M | 4€TKO ompeznenseT u
OILICHHBAET OLICHHBATh OILICHHBAET ompezenseT U | OLEHUBAET
MOCIEACTBUA TIOCIIEAICTBHS MOCIIEACTBUSA OIICHHUBAET MOCIIEACTBUSA
BO3MOJKHBIX BO3MOKHBIX BO3MOJKHBIX MTOCTIEZICTBHS BO3MOJKHBIX
peleHuit peleHui peleHunit BO3MOKHBIX pelieHuit
3aa4u 3aJ1a4uu 3aa4n perieHuit 3a/1a4u
3aJ1a4n
Kareropusi yHuBepcanmpHBIX KoMmmeTeHIMH - CamoopraHu3amusi W caMopa3BUTHE (B TOM YHCIE
3I0POBBhECOCPEIKECHUE)
YK-6. Cnocoben W-1yk-6 — He npumensier He Xoporio OTnnyHO
YIPaBISATh CBOUM [Ipumensier 3HAHHE O CBOMX JIOCTATOYHO MPUMEHSET MIPUMEHSIET
BpeMeHeM, 3HaHHE O CBOMX | pecypcax M X MIPUMEHSET 3HaHHE O CBOMX 3HaHHE O
BBICTpauBaTh U | pecypcax U Ux npeenax 3HAHHE O pecypcax u ux CBOMX
pean30BbIBaTh npenenax (IMYHOCTHBIX, CBOMX npenenax pecypcax u ux
TPAEKTOPHIO (IMYHOCTHBIX, CUTYaTHUBHBIX, | pecypcax M uX | (JMYHOCTHBIX, rpenenax
CaMOpa3BUTHUS HAa | CHUTYaTHBHBIX, BPEMEHHBIX U mpeenax CUTYaTUBHBIX, | (JIMYHOCTHBIX,
OCHOBE BPEMEHHBIX U T.1.), IS (JINYHOCTHBIX, BPEMEHHBIX U CUTYaTUBHBIX,
MIPUHIINATIOB T.J1.), JUIS YCHEITHOTO CUTYaTUBHBIX, T.J.), JUTS BPEMEHHBIX U
oOpa3oBaHus B YCHENTHOTO BEITIOJTHEHHS BPEMEHHBIX U YCHEIHOTO T.J.), JUTS
TeYeHHe BCel | BBINOJIHEHUS MOpy4YeHHOU T.1.), s BBITOJTHEHHUS YCHEIIHOTro
KU3ZHU Mopy4YeHHON paboThI YCIIEITHOTO Mopy4YeHHON BBITIOJTHEHHUS
paboTsI BEITIOJTHEHHS paboTsI MOpy4eHHON
MOPYYICHHON paboThI
paboThI
NJ1-2yxe6 — He monnmaet He JloBoIIbHO OTtnugaHo
[Nornmaer Ba)KHOCTh JIOCTATOYHO XOPOIIIO MMOHUMAaEeT
BaXHOCTh IUTAHUPOBAHUS MOHUMAaeT MOHUMAaeT BaYKHOCTh
TUTAHUPOBAHHUS | MEPCIIEKTHUBHBIX BaXXHOCTh BaYKHOCTh TUTAHUPOBAHUS
MIEPCIIEKTHBHBIX nesei IUIAHUPOBAHUS | TUIAHUPOBAHUS | MEPCIIEKTHBHBI
nenen cOOCTBEHHOU IIEPCIIEKTUBHBI | MEPCIEKTUBHBIX X Lesen
cOOCTBEHHOU JIEATEIBbHOCTH C X Lenen nenen COOCTBEHHOMH
JIESTEIIbHOCTH C y4eToM coOCTBEeHHOI coOCTBEHHOU JIeSITeIbHOCTH
y4eToOM YCIIOBHH, NIESATENIbHOCTA | JEeSTENFHOCTH C C y4eTom
YCIIOBUH, CPEJICTB, C y4eToM y4eToM YCIIOBHiA,
CpEJICTB, JIMYHOCTHBIX YCIIOBHH, YCIIOBHA, CpEeJCTB,
JIUIHOCTHBIX BO3MOXKHOCTEH, CPEIICTB, CpEeJCTB, JIUIHOCTHBIX
BO3MOKHOCTEH, 3TaroB JIMYHOCTHBIX JTIUYHOCTHBIX BO3MOKHOCTEH
3TaroB KapbepHOTO BO3MOXXHOCTEH | BO3MOXKHOCTEH, , OTAIlOB
KapbepHOTO pocra, , OTaroB 3TAroB KapbepHOTO
pocra, BpPEMEHHOM KapbepHOTO KapbepHOTO pocra,
BPEMEHHOI MIEPCTIEKTUBEI pocra, pocra, BpPEMEHHOM
MIEPCTIEKTUBBI pa3BHUTHA BPEMEHHOMN BPEMEHHON MIEPCIIEKTHUBbI
pa3BHUTHUA JESATENBHOCTH U | TMEPCIIEKTUBBI NEePCIEKTHUBEI pa3BUTHUSA
JIeSITEIIbHOCTH U TpeOoBaHMA pa3BHUTHA pa3BuUTHSA JIESTeNbHOCTH
TpeOoBaHMI PBIHKA TpyZAa JIeATEIbHOCTH | JEATENbHOCTH U | ¥ TpeOOBaHUMA
pBIHKA TpyIa " TpeOoBaHUH TpeOOoBaHUIA pBIHKA TpyJa
pBIHKA TPpya pBIHKA TpyJa
N-3yks — He ouenuBaer | He JloBoJIBHO Kputnaecku
Kputnuecku 3¢ GEKTUBHOCTD | JOCTATOYHO KPUTHYECKH OLIEHHBAET
OILICHHBAET WCIIOJIb30BaHUS | KPUTHUECKU OIICHUBAET 3¢ PEeKTUBHOCT
3¢ PeKTHUBHOCTH BpEMEHU U OIICHUBAET 3¢ (HEeKTUBHOCTD | b
WCTIOJIb30BaHMS IPYTHAX 3G (PEKTHBHOCT | MCIOJIBH30BAHUS | UCIIOJIL30BAHU
BPEMEHHU U pecypcoB Ipu | b BpEMEHU U | BpPEMEHH W
JIPYTHUX perieHnn WCTIONIB30BaHM | JPYTHUX JIPYTHUX
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pecypcoB mpu MOCTAaBJICHHBIX | S BPEMEHH M | PECYpCOB MU | pECYpCcOB MpHU
penieHun 3a1ad, a TakKe | APYTHX peLIeHun pelIeHnn
MOCTaBJICHHBIX | OTHOCHTEIBHO | PECypCOB MpHU | MOCTABICHHBIX | MOCTaBJICHHBIX
3aja4, a TaKKe MOJYYEHHOTO | pelIeHUH 3aja4, a TaKkKe | 3a/a4, a TaKKe
OTHOCHTEIIFHO pesynbTara MOCTABJICHHBIX | OTHOCHTEIIFHO OTHOCHTEIHHO
MOJTyYSHHOTO 3a/1a4, a TaKKe | MOITyYEHHOTO MIOJTyYSHHOTO
pe3ynbTaTa OTHOCUTENFHO | pe3yibTara pe3yabTaTta
MOJYYEHHOTO
pe3yibTaTa
N-4yxe — He Cna6o Xopoto CB000OIHO
E€MOHCTPHUPYET | AEMOHCTPUPYET | IEMOHCTPHUpYE E€MOHCTpHpYE
A TpUpy: A pUpy A pUpy JIEMOHCTPHpYeT A pHpYy
HWHTepec K yuebe | nHTepec K yuebe | T HWHTepec K T WHHTEpeC K
uHTEpeC K yuebe
Y UCTIONB3YeT Y UCTIONB3yeT | yuede u yaebe u
U HCIONIB3yeT
NPEIOCTaBIsieM | MPENOCTABIAEM | HCIOIb3yeT UCTIOJIB3YET
IpeIoCTaBIsIEM
131 ble npesiocTapnse | NpeaoCTaBIsie
BO3MOYKHOCTH BO3MOKHOCTH | MBIE MBIE
BO3MOXKHOCTH
JUTsL IE BOSMOKHOCTH | BO3MOYKHOCTH
npuoOpeTeHus | NPHOOpPETeHUs | JUIs JUIs
. o nproOpeTeHHs
HOBBIX 3HAHUH 1 | HOBBIX 3HAHUH U | IPHOOPETECHUS . pUoOpeTeH s
~ | HOBbIX 3HAaHUHU U o
HaBBIKOB HaBBIKOB HOBBIX 3HaHMH HOBBIX 3HAHUH
HaBBIKOB
1 HAaBBIKOB 1 HaBBIKOB

Kareropust obmienpodeccuoHanbHbIX KOMITETeHIM — EcTeCTBeHHOHAYYHAS MTOATOTOBKA

OIIK-1.
Cnocoben
W3y4arhb,
aHaJTM3UPOBATH,
HCIIOJIE30BAaTh
OMOJIOrHYECKHUE
00BEKTHI H
MTPOIIECCHI,
OCHOBELIBAsIChH Ha
3aKOHAaX 5
3aKOHOMEPHOCTS
X
MaTeEMaTHYECKUX,
(m3nyeckux,
XAMHYECKHX U
OMOJIOrHYECKUX
HayK 5 150.4
B3aMMOCBSI3SIX

NJI-1omk-1 — | He 3HaeT | [lmoxo 3naer | Xopomo 3HaeT | OTIHMYHO
JeMoHCTpHpYyeT | OCHOBHBIE OCHOBHBIE OCHOBHBIE 3HAET
3HaHHE 3aKOHBI M | 3aKOHBI M | 3aKOHBI H | OCHOBHBIE
OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 3aKOHBI Hu
3aKOHOB u|u ™ u 3aKOHOMEPHOC
3aKOHOMEPHOCT | MaTeMaTHYeCKd | MaTeMaTHYeCK | MaTeMaTH4YeCKH | TH
en X, (U3NYECKHX, | HX, X, (pm3uueckux, | MaTeMaTHYECK
MaTEMAaTUYCCKU XUMHUYCCKUX nu (1)I/I3I/I‘ICCKI/IX, XUMHUYCCKUX n | Ux,
X, (pu3nueckux, | OMOJOTHYECKUX | XUMHUECKUX M | OMOJIOTHYECKHX | (PU3UUECKHUX,
XUMHYECKHX W | HAYyK W WX | OMOINIOTMYECKH | HAYK M WX | XUMHUYECKHX H
OHMOJIOTUYECKMX | B3aMMOCBSI3¢H B | X HAyK W HX | B3aMMOCBS3el B | OMOJOTHUYECKH
HayK n nux 6I/IOTCXHOJ'IOFI/I‘-I BSaI/IMOCBHSef/'I GI/IOTGXHOHOFI/I‘I X HayK n #ux
B3aMMOCBSI3€H B | €CKOM B €CKOM B3aMMOCBSI3€el
OMOTEXHOJIOTUY | TIPOU3BOJICTBE OMOTEXHOJIOTH | TIPOU3BOJICTBE B
€CKOM YECKOM OMOTEXHOJIOT !
MIPOU3BOICTBE MTPOU3BOICTBE YECKOM
MTPOU3BOJICTBE
NJI-20rmk-1 — | He  BeisBiser | He Bcerga | JlocraTouHo Bcerna
BBIHBHHCT CyIlIHOCTI) " | BBIABIIACT qacTo BBIABIIACT
CYIITHOCTh U | 0COOEHHOCTH CYIIHOCTh  H | BBISBIISIET CYITHOCTh U
0COOEHHOCTH OHOJIOTHYECKUX | OCOOEHHOCTH CYIIIHOCTh U | 0COOEHHOCTH
OMOJIOTUYECKHUX | OOBEKTOB M | OMOJIOrHYECKU | OCOOECHHOCTH OMOJIOrHYECKHU
00BEKTOB U | POILIECCOB, X OOBEKTOB M | OMOJIOTMYECKHX | X OOBEKTOB H
MPOIIECCOB, OCHOBBIBASICh Ha | MPOIECCOB, 00BEKTOB U | TIPOIECCOB,
OCHOBBIBAaACH HaA | 3aKOHaX U | OCHOBBLIBASICh HpOHeCCOB, OCHOBBIBAsACH
3aKOHaX M | 3aKOHOMEPHOCT | Ha 3aKOHaX U | OCHOBBIBAsCh HA | HA 3aKOHAX H
3aKOHOMEPHOCT | X 3aKOHOMEPHOC | 3aKOHAax U | 3aKOHOMEPHOC
AX MATEMATHUYCCKHN TAX 3aKOHOMepHOCT TAX
MaTEMATUYCCKU X, q)HSH‘IeCKI/IX, MaTEMATHUYCCK AX MAaTEMATHUYCCK
X, (pu3nuUeckux, | XUMHUYECKUX U | HX, MaTEeMaTUYECKH | UX,
XUMHYECKUX ® | OMOJOrudeckux | pusmueckux, X, (m3uueckux, | GuzmuecKux,
OMOJIOTMUECKNX | HAYK W WX | XUMHYCCKUX WM | XUMUYECKUX U | XUMHYCCKUX H
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HayK n nux

B3aMMOCBA3AX

B3aMOCBA3AX

OUOJIOTUYECKHA
X HayK M HX
B3aUMOCBS3IX

OMOJIOTUYECKHUX
HAyK HM  HX
B3aUMOCBS3IX

OMOJIOTHYECKH
X HayK H HX
B3aUMOCBS3IX

Kateropus obmenpodeccnoHaTbHBIX KOMIIETCHINH - Vc

CJI€OO0BaHUA, KYJIbTypa OKCIICPUMEHTA

OIIK-7. NJI-1omk-7 — | He Brazgeet | He Bcerna | Jocratouno Bcerna
Criocoben Bmaneer METOTUKOI BIIa/ieeT 4acTO BIAJEET | BIAJEeT u
MPOBOJUTD METOJIUKOMN SKCIIEPUMEHTANl | METOJUKOU METOJIUKOI MPUMEHSIET
9KCHEPUMEHTANb | SKCIIEPUMEHTAN | BHBIX SKCIEPUMEHTa | SKCIIEPUMEHTANT | METOAMKY
HBIC BHBIX WCCJICIOBAHUN U | JTHHBIX BHBIX JKCIIEPUMEHTA
HCCIEAOBAHMS U | UCCIEAOBAHUI U | UCIIBITAHUM, HCCIEAOBAHUM | UCCIEIOBAHUMN U | JIBHBIX
WCIBITAHUSA  TI0 | MCIIBLITAHUH, HAONIONEHUH M | U HCIBITAHUM, | UCIIBITAHUM, HCCIIEOBAHMI
3aJaHHONI HAOJIOJICHUA ¥ | U3MEPEHUI HaOIIONEHUH U | HAOMIOAEHUA W | U HCIBITAHHH,
METOJMKE, WU3MEPEHUI U3MEpPEHUI U3MEPECHUI HaOIIO/IeHUH 1
HaOMOEHUS U M3MEpeHU
H3MEepeHus, NJI-20mk-7 — | He ymeer | He Xopomo ymeer | OTIMYHO
oOpabatbiBaTh U | YMeer 00pabaThIBaTh W | JOCTATOYHO o0OpabartbIBaTh U | ymeeT
HMHTEPIPETUPOBA | 00pabaThiBaTh U | HHTEPIPETUPOB | yMeeT UHTEPIPETUPOB | 0OpabaThIBAThH
Th WHTEPIPETUPOB | aTh oOpabartbiBaTh | aTb u
JKCIIEpUMEHTANb | aTh 9KCHEpUMEHTANl | U SKCIIEPUMEHTANl | MHTEPIPETHPO
HBIE JAHHBIE, | DKCTIEPUMEHTANl | bHBIE JaHHBIE, | MHTEPIPETUPO | bHBIE JaHHBIE, | BaTh
TIPUMEHSS bHBIE JaHHBIE, | IPUMEHSS BaTh MIPUMEHSS SKCIIEPUMEHTA
MaTeMaTHUYECKUe, | IPUMEHSS MaTeMaTHYECKH | OKCIIEPUMEHTa | MAaTEeMaTHYECKH | JIbHBIE
(usnueckue, MaTeMaTHYeCKH | €, JIbHBIE e, JaHHEIE,
(mzuko- e, Oonodusnueckue | JaHHBIE, Oonodusnyeckre | MpUMEHs
XHUMUYECKHE, onoduznueckue |, XUMHYCCKHUE, | IPUMECHSS , XUMHYECKHE, | MAaTeMaTHIECK
XUMHYECKUE, , XUMHYECKHe, | OMONIOTHYecKre, | MaTeMaTnieck | OHoorndeckue, | ue,
Ouosnoruveckue, | OMOJIOTHYECKHE, | MUKPOOHOJIOTHY | W€, MUKpoOuonorud | 6uoduzmueckn
MHKPOOHOJIOTHYE | MUKPOOHOJIOTHY | €CKHE METO.IBI OMo(M3NYECKH | ECKHUE METO/IbI e,
CKHE METOBI €CKHE METOJIBI e, XUMHYECKUE,
XUMHYECKUE, OMOJIOTHYECKH
OMOIOrHYECKH e,
e, MHUKPOOHOJIOTH
MHUKPOOHOJIOT YECKHUE
WYEeCKHe METOIBI
METOJIBI
NJI-3ork-7 - | He npumenser | He Bcerja | JlocrarouHo Bceerna
[lpumenser B | B MPUMEHSET B | MIPUMEHSAET B | IPUMEHAET B
npodeccuonans | nmpodeccuonanp | npodeccuonan | npodeccuonans | nmpodeccroHan
HOU HOMU bHOU HOU bHOU
JeSITeTbHOCTH JIeSITEITBHOCTH JESITETbHOCTH | JIEATEIILHOCTH JIeSITETbHOCTH
Ouojorudeckue | OMOJIOTHYECKHE | OMOJIOTHYECKH | OMOJIOTHYeCKHe | OMOJIIOTHYEeCKH
u u e u|u e 17§
MUKPOOHONIOTHY | MUKPOOHOJIOTHY | MUKPOOHOJIOT | MUKPOOHMOJIOTUY | MUKPOOHOJIOTH
€CKMEe METOJbl | €CKHU€ METOIBI | HUECKHUE €CKHE METOJbI | YECKHE
WCCIIEI0OBaHUS HCCIIeI0BaHUS METO/IbI WCCIICIOBaHUS METO/IBI
MUKPOOPTaHH3M | MUKPOOPTaHU3M | MUCCIICIOBAHUS | MUKPOOPTAaHU3M | MCCIeIOBaHUS
OB (BupycoB, | OB (BuUpyCOB, | MUKpOOpPTaHHU3 | OB (BUpYyCOB, | MUKPOOpPTaHH3
Oaxrepuii) Oaxtepuii) MOB (BHPYCOB, | OakTepuii) MOB (BHpYCOB,
OaxTepuii) OaxTepuii)

B pezynomame uzyuenus oucyuniunsl 00y4aouuics 00IHCeH:
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3Hamb:

IEJTH ¥ METOJIbI MOJICKYJISIPHOW OHOJIOTHH,

CTPYKTYPY U MIPOCTPAHCTBEHHYIO OPTaHU3AIHIO OCITKOB, HYKJICHHOBBIX KHCIIOT,
METOJIbI OBJAJICHHsI CIOCOOHOCTHIO U TOTOBHOCTHIO MCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JTUCIHIUIMNH B MPO(PECCHOHAIBHON ACSITENLHOCTH, MPUMCHSTH
METO/Bl MaTEeMaTHYeCKOro aHalM3a W  MOJICIUPOBAHHS, TEOPETUYECKOTO H
AKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS.

OMocHHTE3 OHWONOIUMEPOB; (EPMEHTATUBHBIA KaTaiuu3, IMOHATHA O (EepMEHTax,
CTPYKTYPHBIX O€lKax.

ymembp:

eia

00OCHOBBIBaTH ~ HEOOXOAMMOCTH  HMCHOJIBb30BaHHUS TOTO  WIM  HWHOTO
UCCIIEIOBATEIILCKOTO METOJA, JJIS pElIeHHs NPAaKTUYeCKUX 3ajad B O0JIACTH
MOJIEKYJISIpHOW OHOJIOTHHY,

CaMOCTOSITENIFHO OCYIIECTBIISTH COOp, 00pabOTKy, MHTEPIPETALHI0 OMOIOTHIECKOM
uHpOpMAMK JUIS pEUICHUS HAy4YHBIX M NPAaKTHYECKHX 3aJad B  00JacTH
MOJIEKYJIIPHOM OMOJIOTHH;

HIOJIB30BAThCSl CIIOCOOHOCTBIO K peaii3alid U YIPaBICHHIO OMOTEXHOJIOTMYECKUMHU
Hpoleccamy;

npuoOpeTaTh HOBBIE 3HAHUS B OOJACTH MOJICKYJSIPHOW OMOJOTHH, HCIOJIb3YS
COBpPCMCHHBIC I/IH(l)OpMaHI/IOHHI)IC TEXHOJIOI'NH,

oemb:

TEOPETUIECKOM 0azoi podecCHOHATHHO-TIPOPHITUPOBAHHBIX METOIOB
MOJIEKYJISIPHOW OMOJIOTHH,

CHOCOOHOCTBIO HCIOJB30BATh 3HAHUS O COBPEMEHHOW (DM3MUECKOW KapTHHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOSHHM  BEIeCTBAa I
ITOHUMAaHUs OKPYKAIOIIETO MUPA U SIBJICHUN IIPUPOJIBL;

TOTOBHOCTBIO K peaJI3allii CUCTEMbl MEHEPKMEHTa KauecTBa OMOTEXHOJIOTHYECKOM
OPOAYKIMM B COOTBETCTBUU C TPEOOBAaHUSIMU POCCHUHCKHX U MEXIYHApOJHBIX
CTaHJapTOB KayeCTBA.

3.1. MaTpuia cooTHeceHHsI TeM/pa3/ie/ioB y4eOHOH TUCHUNJIMHBI U
(¢opMupyeMBbIX B HUX YHHBEPCAJbHBIX U 001IeNPO(eCCHOHAIbHBIX

KOMIIeTeHIIUI
KoMmnerenmnuun obmee
Tembl, paziensbl TUCIUTLTAHBI OIIK- | OIIK-7 | Xomu4ecTBo
VK-1; | VK-6 1 KOMITETEHIINH
Brenenne B qucuuruinay. Metoibt + + + + 4
MOJIEKYJISIPHOM OMonIorun
CrpykTypa 1 cBOWCTBa O€JIKOB + + + + 4
CrpykTypa u cBOWCTBa + + + + 4
HYKJICMHOBBIX KHCIIOT
CrpykTypa reHoMa BUPYCOB U + + + + 4
MIPOKAPHUOT
Cr1pyKTypa reHoMa 3yKapuoT + + + + 4
Permmukanmsa JJHK + + + + 4




Tpanckpunims + + + + 4
ITponeccunr PHK + + + + 4
Tpaucnsus. buocunres 6enka + + + + 4
Penapanus JITHK + + + + 4

Hroro: 4

4. CTpyKTYypa H coepkaHue JUCHUILIUHBI (MOYJIs1)

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTaBIsIeT 9 3a4éTHRIX  eguHul, 324
aKaJeMUYECKHX Jaca.
4.1. O0beM IMCUMILIHHBI U BUAbI Y4e0HO pa0d0ThI
Bunrsl 3austuii Bcero akanemMuyecknx 4acoB
Ounas popma | Ounas ¢popma 3aoyHas
(1 cemectp) (2 cemectp) dbopma
lkypc
OO6m1ast TpyA0€MKOCTh JUCITUTLIMHBI 108 216 324
KonraktHas pabora oOyuarouxcs C 32 90 12
IpernoJiaBaTeaeM
AynUTOpHBIE 3aHATHS 32 90 12
Jlexum 16 36 6
[IpakTHyeckne 3aHsATHS 16 54 6
CamocrosiTenbpHas pabora 76 99 303
npopaboTka  y4eOHOTO  Marepuaia 1o
JUCLUIIIINHE (KOHCTIEKTOB JIEKIIHH, 7 36 82
y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K TMPAKTUYECKUM  3aHATHUAM, 7 36 70
KOHTPOJIbHBIM paboTaM
BHIMIOJTHEHHE  MHAWBHUYalbHBIX  3a/IaHUH, 7 36 20
Harnucanue pedepara
MOJATOTOBKAa K cJade MOJIYIsA, HTOTOBOMY 7 36 67
KOHTPOJTIO
KoHnTponb 27 9
By utoroBoro KOHTpOJIst 3a4eT HK3aMeH HK3aMEH
4.2. Jleknun
Ne Paznen nucuunianssl (MOAYIS), TEMBI JTEKIUI O0bem B ®opMupyemble
aKaJeMUYCCKHX Jacax | KOMIICTCHIIMH
ouHas 3a04Has
dbopma dbopma
o0yuyeHHs | 0Oy4eHus
1 Paznen 1. Brenenune B mucrumiauHy. Metoabl
MOJIEKYJISIPHOM Onosioruu
1.1 BsgeaeHne B AUCHHMILIAHY. MeETOIBI 5 0,5 VK-1; VYK-6;
MOJICKYJISIPHOM OMoJIoTHn OIIK-1; OIIK-
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No Paznen quctumnauHbl (MOAYJIS), TEMBI JICKITUMA O6bem B dopMupyembie
aKaJeMHYECKHX Yacax | KOMIETCHIIMH
OuHas 3a04Has
dbopma dopma
00ydeHust | oOydeHUs
7
2 Pasnen 2. CtpykTypa u cBOMCTBA OEJIKOB
2.1. CtpykTypa 1 cBOMCTBa OEIKOB 5 1 VK-1;  VK-6;
OIIK-1; OIIK-
7
3 Pazmen 3. Crpyktypa W CBOiiCTBa
HYKJIEMHOBBIX KHCIIOT
3.1. Crpykrypa U CBOHCTBa HYKJIEHHOBBIX 5 1 VYK-1;  VK-6;
KHCIIOT OIIK-1; OIIK-
7
4 Pazgen 4. Crpykrypa reHoma BHUPYCOB U
MIPOKApUOT
4.1. CtpyKTypa reHoMa BUPYCOB U IIPOKAPUOT ) 1 YK-1; VK-6;
OIIK-1; OIIK-
7
5 Pazgen 5. CtpykTypa reHOMa 3yKapuoT
5.1. CrpykTypa reHoMa 3yKapuoT 5 0,5 YK-1;  VK-6;
OIIK-1; OIIK-
7
6 Paspgen 6. Pemmmkamnus JTHK
6.1. Pemnkanus JJHK 5 - VK-1; VYK-6;
OIIK-1; OIIK-
7
7 Paznen 7. Tpanckpumnims
7.1. Tpanckpunuus 5 0,5 VK-1; VYK-6;
OIIK-1; OIIK-
7
8 Paznen 8. [Iponeccuar PHK
8.1. IIpoueccunr PHK 5 1 VK-1; VYK-6;
OIIK-1; OIIK-
7
9 Paznen 9. Tpancisnus. buocunTtes Oenka
9.1. Tpaucnsuus. buocunres 6enka 6 0,5 VK-1; VYK-6;
OIIK-1; OIIK-
7
10 | Paznmen 10. Pemmapanms JJHK
10.1. Penapanus JITHK 6 - VK-1; YK-6;
OIIK-1; OIIK-
7
Uroro 52 6

4.3. JlabopaTopHbie padoThI He MPEAYCMOTPEHbI

4.4. IllpakTnyeckue 3aHATHUA
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O65LeM B dopmupyembie

Ne aKaJIEMUYECKHX 4acax KOMITCTCHINH
pasael HaumeHoBaHue 3aHATHA O"Had 3ao4dHad
a popma popma

(Tempr) 00yuenust | o6ydeHus

1 Pemienne 3amau mo teme «MeToabl 7 - VK-1; YK-6; OIIK-
MOJICKYJISIPHOW OMOJIOTHUM 1; OIIK-7

2 Pemenue 3a1a4 1o TEME 7 1 VK-1; YK-6; OIIK-
«CTpyKTypa U CBOMCTBA OCIIKOBY 1; OIIK-7

3 Pemenue 3a1a4 1o TEME 7 1 VK-1; YK-6; OIIK-
«CtpykTypa u CBOICTBA 1; OIIK-7
HYKJICUHOBBIX KHCJIOT»

4 Pemenne 3amad o TEME 7 1 VK-1; YK-6; OIIK-
«CTpyKTypa TE€HOMa BHPYCOB H 1; OIIK-7
IPOKAPUOTY

5 Pemenue 3a71a4 o TeME 7 0,5 VYK-1; YK-6; OIIK-
«CTpyKTypa reHOMa 3yKapuoT» 1; OIIK-7

6 Pemenue 3a71a4 1o TeME 7 1 VYK-1; YK-6; OIIK-
«Pemmukanusa JJHK» 1; OIIK-7

7 Pemrenne 3a1a4 10 TEME 7 0,5 VK-1; YK-6; OIIK-
«Tpanckpunuus» 1; OIIK-7

8 Pemenue 3a71a4 1o TeME 7 0,5 VYK-1; YK-6; OIIK-
«ITponeccunr PHK» 1; OIIK-7

9 Pemenue 3a71a4 o TeEME 7 - VYK-1; YK-6; OIIK-
«Tpancnsanus. buocunres 6emnka» 1; OIIK-7

10 Pemenue 3a71a4 o TeMe 7 0,5 VYK-1; YK-6; OIIK-
«Penaparus THK» 1; OIIK-7
Bcero 70 6 4

4.5. CamocTosiTesibHAsA padoTa 00y4arommxcs
O0beMm B
Paznen aKaJeMHUYECKUX Jacax
TUCOUIIINHBI Bua camocrositensHOM paboThI J— 3209Has
(Tema) dbopma dbopma
o0y4yeHus | oOydeHus
npopadoTKa y4e0HOTO Marepuaia o
TUCIUIIIMHE (KOHCTIEKTOB IIEKIIHHA, Y4eOHUKOB, 2 8
Pazpen 1.
BeICHHE B MaTepHaAJIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K  MPAKTUYECKUM  3aHATHSIM,
ACLIATUTIHY. KOHTPOJIbHBIM paboTaM 2 8
Merongt . BBITIOJTHEHHUE WHIVBH1yaJIbHBIX 3aJaHui,
MOTICKYILIPHOU Hamnucanue pedepara 2 8
Oouonoruu
MOJATOTOBKA K cJade MOIYJNsA, HTOTOBOMY 5 8
KOHTPOJTIO
npopaboTKa y4e0HOTO Marepuaia o
Paznen 2. o
Crpykrypa u TUCIUIUIMHE (KOHCTIEKTOB JIEKIHHA, Y4eOHUKOB, 2 8
o MaTepHaAJIOB CETEBBIX PECYPCOB)
CBOMCTBA OCIIKOB
MOArOTOBKA K  NPAKTUYECKUM  3aHATHSM, 5 10
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O0beM B

Paznen aKaJeMHYECKHX Yacax
JTUCIUTUTAHBI Bun camocrosiTensHO#M paboThI pR— Bp—
(Tema) dbopma dbopma
o0y4yeHus | oOydeHus
KOHTPOJIbHBIM paboTam
BBITIOJTHEHHE VHUBH1yaJIbHBIX 3aJlaHui, 4 3
HamucaHue pedepara
MOArOTOBKA K cJade MOAYJA, HTOrOBOMY 4 8
KOHTPOJTIO
npopaboTka y4eOHOTO MaTepuaia o
JUCHUTIINHE (KOHCIIEKTOB JICKIIMHA, YYCOHHKOB, 5 10
Paszen 3. MaTepHUaJIOB CETEBBIX PECYPCOB)
CTpyKTypa 1 MOATOTOBKA K  MPAKTUYECKUM  3aHSITHIM, 4 5
CBOCTBA KOHTPOJIBbHBIM paboTam
HYKJICHHOBBIX BBITIOJTHEHHE WHIMBH1yaJIbHbBIX 3a/laHui, 4 5
KHCIIOT HanucaHue pedepara
MOArOTOBKA K cJade MOIYJA, HTOrOBOMY
KOHTPOJTIO 4 6
npopaboTKa y4e0HOTO Marepuaia o
JTUCIUIUIMHE (KOHCIEKTOB JIEKIHH, y4eOHUKOB, 5 10
MaTepHaAJIOB CETEBBIX PECYPCOB)
Paznen 4.
MOATOTOBKA K  MPAKTUYECKUM  3aHSITHIM,
CrpykTypa renoma 4 8
KOHTPOJIbHBIM paboTam
BHUPYCOB H =
BBITIOJTHCHUE WHIMBHTyaJIbHBIX 3aJlaHuH,
IIPOKApUOT 4 8
HanucaHue pedepara
[TonroroBka K caade MOIyJs (BBITOJHCHUE 4 5
TPEHUPOBOYHBIX 3aJJaHHI, TECTOB, YITPAKHEHUN)
npopaboTKa y4e0HOTO Marepuaia o
JTUCIUIIMHE (KOHCTIEKTOB JIEKIMH, Y4eOHUKOB, 7 10
MaTepHaAJIOB CETEBBIX PECYPCOB)
Paznen 5. MOJATOTOBKA K  MPAKTUYECKUM  3aHATHIM, 4 7
CrpykTypa reHoMa | KOHTPOJbHBIM paboTam
9YKapuoT BBITIOJTHEHHE WHVBHUIYaJIbHBIX 3a/laHui, 5 8
Harnucanue pedepara
MOJATOTOBKA K cJade MOXYJIA, HTOTOBOMY 4 7
KOHTPOJTIO
npopaboTKa y4e0HOTO Marepuaia o
TUCIUIUIMHE (KOHCTIEKTOB IIEKIHWHA, Y4eOHUKOB, 5 7
MaTepHaAJIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K  MPAKTUYECKUM  3aHATHSIM,
Pazzien 6. KOHTPOJIbHBIM paboTaM S !
Permukamus JTHK -
BBHITIOJTHEHHE WHIVBHIyaJIbHBIX 3aJlaHui, 4 7
Hamnucanue pedepara
MOJTOTOBKA K cllade MOJIYJIA, HTOTOBOMY 4 7
KOHTPOJTIO
Paznen 7. npopaboTKa y4e0HOTO Marepuaia o 7 8
TpaHckpunuus JUCHUIUIMHE (KOHCHEKTOB JICKIMH, y4eOHUKOB,
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O0beM B

Paznen aKaJeMHYECKHX Yacax
JHACHUATUTUHBI Bun camocrosiTensHO#M paboThI JR— P
(Tema) dbopma dbopma
o0y4yeHus | oOydeHus
MaTepHUaJIOB CETEBBIX PECYPCOB)
MOArOTOBKA K  MPAKTUYECKUM  3aHSATHSM, 5 7
KOHTPOJIbHBIM paboTam
BBITIOJTHEHHE VHUBHU1YyaJIbHbBIX 3aJjaHuil, 4 7
HanucaHue pedepara
MOArOTOBKA K cJade MOAYJA, HTOrOBOMY 5 5
KOHTPOJTIO
npopadoTKa y4e0HOTO Marepuaia o
JUCIUTUINHE (KOHCTICKTOB JICKIIHHA, YYeOHUKOB, 6 8
MaTepUajoB CETEBBIX PECYPCOB)
MOJATOTOBKA K  MPAKTUYECKUM  3aHATHM,
Paznen 8. 6 5 7
Iponeccur PHK KOHTPOJIBHBIM paboTamM _
BBITIOJTHEHHE WHIMBHU1yaJIbHbBIX 3aJlaHui, 4 7
HanucaHue pedepara
MOArOTOBKA K cJade MOIYJA, HTOrOBOMY 5 5
KOHTPOJTIO
npopaboTka y4eOHOT0 MaTepuaia 1o
JTUCUUIIINHE (KOHCIIEKTOB JICKIIMM, YYCOHHKOB, 6 7
MaTepUajoB CETEBBIX PECYPCOB)
Paznmen 9. MOATOTOBKA K  MPAKTUYECKUM  3aHATHSIM, 4 7
Tpancasius. KOHTPOJIBHBIM paboTaM
bruocunTes 6enka BBITIOJTHEHHE WHMBHUIYaJIbHBIX 3a/laHui, 5 7
Harnucanue pedepara
MOATOTOBKA K cJade MOIYJNsA, HTOrOBOMY 4 8
KOHTPOJTIO
npopaboTka y4eOHOT0 Marepuaia no
JTUCUUTITINHE (KOHCIIEKTOB JIEKIIMM, YYCOHHKOB, 6 7
MaTepUajoOB CETEBBIX PECYPCOB)
Paszen 10. MOJATOTOBKA K  TMPAKTUYECKUM  3aHATHSIM, 4 7
Penapanus JTHK KOHTPOJIbHBIM paboTaM _
BBITIOJTHEHHE WHVBHUIYyaJIbHBIX 3a/laHui, 5 7
Hamnucanue pedepara
MOArOTOBKA K cJade MOIYJNsA, HTOTOBOMY 5 7
KOHTPOJTIO
Uroro: 175 303

HCpC‘-ICHL MCTOAHUYCCKOT'O obecreueHust JIJISL CAaMOCTOSTEILHOM pa6OTBI IO JUCIMITIIMHE

(MomyIt0):

1. Meroauyeckue yka3aHMs Il BBIIOJHEHHMS CaMOCTOSTENBHBIX pabOT MO JUCLUIUIMHE
«OCHOBBI MOJIEKYJISIPHOM OHOJOTUU» 711 OOY4YaroIIMXCS [0 HAMpPaBJIEHUIO IOJTOTOBKU!

19.03.01- BuorexHonorus - buorexHomorus.

'AY, 2026.
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4.6. BbinoJiHeHHMEe KOHTPOJBbHOH PadoThl 00y4aIOIIMMHCH 3204YHOM
dbopmbl

BrimmonHeHne  KOHTPOJIBHOM  pabOTBI  CIOCOOCTBYET — yriIyOJE€HHOMY  YCBOCHHUIO
MMOJI0KEHUH JUCHHUIIIIMHBI, ITOKAa3bIBA€T BO3MOXHOCTH OGy‘-IElIOH.IGFOCSI K CaMOCTOSTEIbHOMN
paboTe HaJ JIUTEPaTypOH.

KonrponsHast pabora mpexacraBiser coboit  (GopMy caMOCTOSTEIbHOH paboThI
06yqa10meroc>1, MMO3BOJAOIIYKO OBJIAACTb 3HAHUSAMHU W  HABbIKAMHU aHAJINTUUECKON W
UCCIIEIOBATEIbCKON Pa0OTHI B paMKax MPOrpaMMbl H3y4aeMoi y4eOHON AUCITUTITNHBI.

KOHTpOJ'IBHaH pa60Ta BBITIOJIHACTCA B BUAC IMHCBEMCHHBIX OTBETOB Ha TCOPECTHYCCKHUE U
MMPAKTUYCCKUC BOIPOCHI, PCIICHHUA IMPAKTHUYCCKUX 3a7ad I1I0 BapuaHTaM, BbIIIOJIHCHUA
TBOPYECKUX SaﬂaHHﬁ.

IInceMennbIe pa60TbI JOJI2KHBI OBITE MMOATOTOBJICHBI CaMOCTOATCIIBHO, COACPIKATH
COBOKYIIHOCTH apryMCHTHUPOBAHHBIX MTOJIOKESHUH B BBIBOOB.

4.7. Conep:kanue pa3aesioB JUCHUILIMHBI

Pa3pnen 1. Beenenne B aucuuiiinay. MeToabl MOJIEKYJISIPHON OMOJ10T UM

MornexyssipHasi OMOJIOTHSI KaK METOAOJOTHS, HCIONB3YIOMIass YMEHHE IOJIb30BAaThCs
CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX
JTVICIUIUTMH B TPO()ECCHOHATBHOM JIETETbHOCTH, IPUMEHATh METO/Ibl MATEMAaTHYECKOTO aHAIN32
Y MOJEJIMPOBaHUS, TEOPETUUECKOT0 U SKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS.

3amaud  MOJIEKYJSIpHOM OWOJIOTMM B  PACTEHUEBOJACTBE: IIO3HAHHME OCHOBHBIX
3aKOHOMEPHOCTEH  JKU3HEAEATEIbHOCTH  PACTUTENIBHBIX ~ OPraHM3MOB,  pa3paboTka U
COBEPLICHCTBOBAHUE METOJOB CO3/IaHUSI T€HOMHBIX KOHCTPYKIIMM, YIpaBiIeHHUs 3KCIpeccueit
TCHOB.

Jlokanu3anusg TEeHOB B XpoMmocomax. [lpuHIun JnuHEHHOro (UKCHPOBAHHOIO
pacnosoxeHus TeHoB B xpomocome. Koppensanus mexny Bo3aerictsuamu Ha JIHK u myranusamu
y BBICHIMX OpraHu3MoB. Tpancdopmanus Oakrepuit ¢ nmomouibto uncroin JIHK. OnbiT DBepu,
Mak-Jleoga nu Mak-Kaptu. 3apaxenue Gaktepun Oakrepuodarosoit JJHK. Ombir Xepmm u
Yens. «Dusnyeckoe» KapTUPOBAHKUE T€HOB.

IToctrenomuass spa Ouosoruu. ['eHommuka. I[Iporeomuka. CTaOMIBHOCTE TE€HOMA U
JUHAMUYHOCTh IpoTeoMa. buonHdopmaruka: cpaBHEHHE MOCIEA0BATEIbHOCTEN HYKIEOTHAOB,
CpPaBHEHHE NIOCIIEA0BATENBHOCTEN aMUHOKHCIIOTHBIX OCTaTKOB. Wnentudukanus
(GyHKIIMOHAJIBHBIX oOOJacTeil T'eHOMa Ha OCHOBE HYKIEOTHIHOTO CcoOcTaBa. DBrlsiBneHue
(YHKLIMOHAJIBHO 3HAUUMBIX YYaCTKOB OeJKOB. BaHKM JTaHHBIX.

HoBele MonekynsipHO-OMOJIOTHYECKHE CENbCKOXO3SIMCTBEHHbIE OHMOTEXHOJOTUU KakK
CHOCOOHOCTh K peajln3alluil U yIpaBIeHHIO OMOTEXHOJIOTHYECKUMH MPOLIECCAMMU.

Paznen 2. CTpykTypa u cBoiicTBa 0€J1K0OB

Ponp GenkoBbIX MOJNEKYA B (YHKIIMOHHPOBAHMM IKHUBBIX OpraHu3moB. [lepBuunas
CTPYKTypa 0enKoB. AMHHOKHCIOTHBIE OCTAaTKH — MOHOMEPHI OETTKOBBIX 1eTield. AMUHOKUCIOTHI,
BXOIAIIINEC B COCTAaB 6eJ'IKOB, HUX CTPOCHHUC. 3aMeHUMbIE 1 HE3aMEHUMEIE aMUHOKHCIIOTEL. Pemq/le
AMUHOKUCIIOTBI, BXOJSIINE B COCTaB OEIKOB. AMHHOKHCIOTHI, HE BCTpEYAIOIIMECs B OelKax.
[Mentuanas cBsa3p. llomunentuanas uenb. CTpPyKTypa M KHCIOTHO-OCHOBHBIE CBOWCTBA
nentu10B. [IpupoaHbie nenTubl.

YpoBHU opraHuzanuu OeiakoBoil MoJekynbl. IlepBuuHas CcTpyKTypa Kak YpOBEHb
opranmu3aiuu 6enka. 3HauyeHNe U3y4yeHUs] IEPBUYHON CTPYKTYPHI OCIKOB ISl pelIeHHs MpobdiemM
SBOJJIIOIUA U CUCTEMATHKHU OPTaHHU3MOB.

Bropuunas crpykrypa Oenka. CTpyKTypHbIE OCOOCHHOCTH TENTHIHON CBS3H,
ompenenstomue  GOPMHPOBAHUE  PETYJISAPHONH  BTOPUYHOM  CTPYKTYphl.  CTepudeckue
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OTpaHWYEHUS] W BTOPUYHAS CTPYKTypa NENTHIHOW CBS3U. Poib BOMOPOIHBIX CBsi3ed B
(bopMUPOBAHUN BTOPUYHOU CTPYKTYPHI.

Tpernunast crpykrypa OenkoB. CTaOWIBHOCTH MPOCTPAHCTBEHHON CTPYKTYPHI
oenka. KommaktHocThs ¢opmpl. Hammuume rtuapodoOHBIX smep HW  MOJSIPHOH  OOOJIOUKH.
[TpucyrcTBue THIAPO(GOOHBIX AMUHOKHCIOT B 00004YKe, WX (YHKIMOHAIBHOE 3HAYCHUE.
[Ipupoga cui, CTAaOMIM3UPYIOIIMX TPEXMEPHYIO  CTPYKTypy Oenka. ['mapodoOnbie
B3auMoOJieicTBUsI. BomopoaHeie U coneBble CBA3U. BaH-nep-BaaibCOBbI B3aUMOAECHCTBUA. Ponb
TUCYIb(GUIHBIX CBA3€M B CTaOMIM3AIMKM TPETUUHON CTPYKTYpbl HEKOTOPBIX OenkoB. dopwma,
KOMITAKTHOCTh M JIMHAMHMKA MOJICKYJbl Oenka. OOpa3oBaHHE TPETUYHOW CTPYKTYphl Oelka H3
3JIEMEHTOB BTOPHUYHON CTPYKTYypbl. COOTHOIIEHHE MEXIy MPOCTPAHCTBEHHON CTPYKTYpOM
Oemka W AMUHOKHUCIOTHOW  TOCIEAOBAaTEIbHOCThIO. (CXeMaTH4eCcKoe  IpEeJCTaBIICHUE
MPOCTPAHCTBEHHOM CTPYKTYpHI OeJKa.

UerBepTuuHast CTpyKTypa Oenka. ['eoMeTpusi 4eTBEpTUYHONW CTPYKTYpHI Oenka.
BzaumoneiictBuss Mexay CyObeIMHUIAMH, CTAOMIU3HUPYIOLIUE YETBEPTUYHYIO CTPYKTYPY.
CTpyKTypHasl OopraHu3anus KOHTAaKTOB MEXIy CyObenuHuniamu. OYHKIHMOHATBHOE 3HAYCHHE
YETBEPTUYHON CTPYKTYpPHI OeliKa.

Henarypanust OenkoB. PaspymieHne  HaTHBHOW — KOH(pOpMAnuu  OCIIKOB
u3MeHeHneM Temmeparypel, pH, o0paboTkoil xumuueckuMu BemiecTBamu. JleiicTBue
JETCPTeHTOB, CIIUPTOB, SJICKTPOJIMTOB.

Camoopranmzaisi  HOPOCTPAHCTBEHHOM  CTPYKTYpbl  OENKOBBIX  MOJIEKYI.
Penaryparust 6enka in vitro. I[IpegonpenencHHOCTh MPOCTPAHCTBEHHONW CTPYKTYPBI O€lKa €ro
AMUHOKHUCIIOTHON TIOCTIEI0BATEIBHOCTBIO.

Paznen 3. CTpykTypa U CBOCTBA HYKJIEMHOBBIX KUCJIOT

[lepBuuHas cTpyKTypa HYKJIEMHOBBIX KHCIOT. HykineoTuabsl — MOHOMEPBI HYKJIEHMHOBBIX
kucaoT. [lyprHOBBIE M NMMPUMUIAMHOBBIE OCHOBAHUS; KETO-€HOJbHAs Tayromepusa. CaxapHbIi
KOMIIOHEHT HyKJeoTuaa; neHTo3bl. Hykneozuael. Hykneotuasl — ¢ocdopubie 3¢ups
HYKJICO3UJ0B. PaznuuHbple THMNBI HYKJIEOTHIOB: Hykjieo3ua-5' (umm  3')-moHodochathr;
mudocdatsl; Tpudocharsl. Makpospruueckue cBsizu Mexay ainbgpa- u 6era-pocharamu, MEXKIY
O6era- u ramma-ocharamu. CTpoeHHE MOJUHYKICOTHIHOW ILEMU Kak HEpa3BETBIECHHOIO
noauMepa. OH3UMaTHuecKas Jerpajanus HYKJIEHMHOBBIX  KHCIIOT. DK30HYKJI€a3bl U
sHaonykieassl. JIHKa3el u PHKa3sb1.

KonuuecTBeHHOE COOTHOIIEHHWE a30TUCTBIX OCHOBAaHUN B  HYKJIEMHOBBIX
kucnotax. [IpaBuna Yapradda. IlepBuunHas cTpykTypa OHOJOIMYECKOrO — IMOJIHMMEPA.
Hyxneotuanass mociaenoBaTebHOCTh HYKJIEMHOBBIX KHCIOT. AB3OTUCTBIE OCHOBaHUSA U
BOJIOPOJHBIE CBS3M MEXAY HUMH. Y OTCOH-KpPHKOBCKHE KOMIUIEMEHTAPHBIE ITapbl OCHOBAHMM.

MakpomonekyisspHas crpykrypa JHK. JlBoitHas cnmpans YorcoHa — Kpuxa.
[TpyHIMI KOMIJIEMEHTAPHOCTH M €ro OHOJOrMyeckoe 3HaueHue. Peanmuzanust BOJOPOAHBIX
cBs3eil W THAPOGOOHBIX B3aMMOJICHCTBHMA. AHTHUIApAIUICNbHBIE TIEMH C  WICHTHYHBIM
UH(POPMALMOHHBIM cosiepxkanueM. Crimpanuzanus. [lapaMeTpsl crimpaim.

Henarypanuss nycrimpansHoit JIHK. Penarypamus JIHK. MonexynsapHas
ruopuan3anusa JIHK. YcranoBiaeHue cxo/cTBa HYKICOTHIHON MTocenoBareabHocTy nenei JTHK
myTeM MoJieKyisipHoi rubpuauzanuu. ['ubpuauzanus PHK-/THK.

MakpomonexynspHas ctpykrypa PHK. Oagnouenoyeunocts PHK. Cnunpanuzanms
B PHK (Bropuunas ctpykTypa). BHyTpuienoueynole KOMIUIEMEHTApHBIE B3aUMOJICHCTBUS.
[Tetnu, nedexTs! 1 BHyTpeHHUE netiau mmuiek PHK.

Pa3nea 4. CTpykTypa reHoMa BUPYCOB U POKAPHOT
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THunel reHeTH4eCcKOro Marepuajia 1 MCXaHHU3M €ro pCIlIMKalliK Yy pa3IMYHbBIX BUPYCOB.
Tunbl B3aUMOJEHUCTBUSA BUPYCA C KJIETKOW-XO35MHOM. XapaKTEpPHUCTUKAa HEKOTOPBIX BHUPYCOB.
[IpoucxoxaeHne BUPYCOB U UX POJIb B IBOJIIOIUH.

Crtpykrypa OakTepuanbHO XpoMocoMbl. CTpyKTypa NPOKapHOTHYECKHUX T'EHOB.
Bakrepuanbable muazMuabl. 1S-3neMeHTs 1 TPaHCIIO30HBI OaKTepHii.

Pa3nen 5. CTpykrypa reHoMa 3yKapuoT

Kuneruka peaccommanuu nenarypupoBanHoil JIHK u cimokHOCTP TeéHOMa 3yKapHoOT.
[TocnenoBaTeTbHOCTH HYKJIEOTHUIOB 3YKApUOTUYECKOro reHoma. CTpyKTypa 3yKapHMOTHUYECKHX
reHoB. ['enoMsbl opranes sykapuot: JJHK Mutoxonapuit u XJ0pomiacTos.

Paznen 6. Penuinkanus JJTHK

Permmkamms JHK — ocHOBa pa3sMHOXKEHHS KUBBIX OpPraHU3MOB, INEpeAadyu
HACJIEJICTBEHHBIX CBOMCTB U3 IIOKOJICHUS B TIOKOJICHUE U PAa3BUTHSI MHOTOKJIETOYHOTO OPraHU3Ma
n3 3urotel. JKecTkas CBA3b MEXKIY pEIUIMKALMEd W cerperanuend reHomMa. biiokupoBka
noBropHoi peruukaruu JIHK. Enqununa permkanuu — peryiukod. ENMHCTBEHHBIN pEIIMKOH
OakTepuil 1 MHOXKECTBO PEIUIMKOHOB dYKaproT. KOHTPOJIb perinKaiuy Ha ypOBHE HHUITUAIUH.
Pasmepsl peruinkoHOB. PexoMOMHAlIMOHHBIE €AMHHIBL. YTOPSJAOYEHHAs WHUIUAIMS HX
peruMKanuu B S-hase KIETOUHOro IUKIIa.

[TonykoHcepBaTUBHBIN MexaHU3M perudkanuu (onbIT Mesenbcona U Cranb, 1958 r.).
Pacxoxnenune nenern [JHK. Touka Havasa pennmkanMu — y4acTOK CBA3bIBAHUS MHULIMATOPHOTO
Oenka. PernkatuBHas Buiika. OJIHO- U ABYHAIIPABIIEHHAS PETLTUKALUS.

[Tpununer permkauun JJHK. [THK-nonumepassl. Pois JJHK-matpuner 1 PHK-
3arpaBku.  [le3okcunykneosunrpudocharet  kak  cyocrparel.  Cunres  JIHK  kax
MOCJIeIOBaTeIbHOE TpUcoeInHeHne HykiaeoTunoB K 3'-OH-koHmy 3arpaBku. OOpa3oBaHue
KOMIUIEMEHTAapHOro MpoaykTa. YpoBeHb TouHocTH perumkanuu JHK. Koppekxtupytomas 3'-5'
sk30HyKIea3Hast akTuBHOCTH JIHK-monmmmepas. Ilpaitmazer — PHK-monumepassl, oOpa3syromiue
PHK-3atpaBku s ununumanuu cuntesza JJHK. Paciierenue nsovinoi cnimpanu JIHK-maTpuiist
xenukazamu. Jlectabunusupyromue Oenku. Ydactue Tonouszomepas. [IpepbIBUCTBIN CHUHTE3
JAHK. Acummerpus pernnukaiinoHHon BUIKH. @parmenTsl Oka3aku.

JHK-nonumepassr E.coli — 1 (pepment Kopubepra), 11 u III. Mx yerBepTuyHast
CTPYKTYypa, KOJIMYECTBO MOJIEKYT Ha KJIETKYy. YHUBEpcaabHble (DepMEHTATUBHBIE aKTUBHOCTU —
5'-3'-moymmMepu3yronias (3monramus) U 3'-5'-9k30HyKIea3Has (KOppeKTUpyromas). YHUKaIbHas
5'-3'-sk3onykinea3Has aktuBHOCTh JIHK-momumepassl 1. @ynkiuu JJHK-monumepas B kieTke
E.coli: pons JIHK-monmmmepassr 1 B ynanenun nedekros npu penaparmu 1 PHK-3atpaBku npu
peruukanuu; I — B penapanuu; [I1 — B pennukanuu (peminkasa ¢ BBICOKOW MPOIIECCUBHOCTBIO U
CKOPOCTBIO OJTUMEPU3ALINH).

JeranbHas kaptuHa cuHte3a JIHK B perummkatuBHoi Buiike E.coli. Xenukaser —
«arampomuey» amiocrepuueckue 6enku. [Ipaiimocoma — KoMIieke XelMKasbl U IpaiimMasbl Ha
3amas/pIBarolield nenu. Xenukasa rep Ha senymein uenud. Crpoenue JJHK-nonumepasst 111 u ee
(GYHKIIMOHUPOBAaHWE B PEIUIMKATUBHOW BHWIKEe XonodepMeHTa . MuUHUMAaIbHBIN (EepMEHT,
CBSI3YIOIUI OET0K, raMMa-KOMILIEKC, OeTa-3aKuM.

Mexanu3M oOecTieueHHs COTJIaCOBAHHOTO CHHTE3a BEMYIIEH W OTCTAIOIEH IIeTH.
Penmucoma. 3aBepiieHre cuHTe3a 3ana3piBaroniei nenu u3 pparmentoB Okazaku. CoBMECTHOE
nevicrue [JHK-monumepassl [ 1 PHKa3zer H. JIHK-n1rasa u Mexanu3mesl ee TeiCTBUA.

Oco6ennoctu perunkanuu JJHK y sykapuort.

Paznea 7. Tpanckpunums
TpaHckpunuus Kak OCHOBA PETYJSLMHU JKCIpeccnu reHoB. Marpuunseiii cunTe3 PHK.
Komnnemenrapnocts  mpoaykra  PHK-nmommmepasnoit  peakumn — marpune.  Craaun
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TPAHCKPHUIILIUN: WHULIMAIMS, dNToHTanus 1 tepmuHanus. PHK-nonmumepasa — ocHoBHOH (hepmMeHT
TPAHCKPUIILIHH.

Tpanckpunius y dyOakrepuid. IloHsTtue omepoHoB u  moiunucTpoHHbIXx MPHK.
IIpomorop u TepmuHaTOp TpaHCKpunuuu. Ilpumepsl peryaauuu akTUBHOCTH TE€HOB C
UCIIOJIb30BaHNEM Habopa curma-cyobenuHull. CTpyKTypa IpOMOTOPOB: 00JacTH HYKICOTH]IOB
(-35) u (-10). CtpykTypa TEpPMHHATOPOB.

Nuunmanus tpanckpumnuuu: 3tanbl. ONepoH Kak Crnoco0 peryiasiiud TPaHCKPUIIUH.
Perymsauus aktuBHOCTH TeHOB E.COli, yrummsupyromux makrto3y. Lac-omepon E.coli. Cxema
JKako06a-Mono. Ilonstus “pemnpeccop”, “aktuBaTop”, “omeparop”. CmocoObl H3MEHEHUS
AKTUBHOCTH PEIPECCOPOB M aKTUBATOPOB. [Ipumepsl peryisuuu akTUBHOCTH OIEPOHOB Ha
cTaauu UHUNHAKMK. DakTopbl, NEHUCTBYIOIIME HA 3HAYUTEIBbHOM paccTosiHuu. ComnpsbKeHue
TpaHCKpUNUUU U TpaHcisaiuu. [lonsarue «aTTeHroanuuy. DioHranus: (akToOpbl AJIOHTAIUU.
Tepmunanusi: hakTop-3aBuUcuMast U (HaKTOpP-HE3aBUCHMASL.

Tpanckpunuust y 3ykapuoT. TpaHCKpUIILIMOHHAS aKTUBHOCTh I'€TEPO- U IyXpOMAaTHHA.
CospeBanne PHK wu tpancnmopr PHK wu3 sampa B mumromnasmy. PHK-momumepasbr kiieTok
sykapuot. Oynknuun PHK-nomumepas I, II u III B knerke. CyOwbeaunuunsiii cocraB PHK-
nomumepas [, II u III. O6mme cyoweaunaumpl. [Ipomoroper PHK-mommmepaser 11, Tumsr
IPOMOTOPOB, OCOOEHHOCTH UuX cTpoeHus. [loHsATHE: «OCHOBHBIE (DAKTOPHl WHHUIIHMALIUK
tpanckpurnuuu. OcHoBHbIE (pakTopsl uHUIMANKMK TpaHckpuniuu PHK-nomumepassr I1. Drtamnbr
WHUIManuK TpaHnckpunuuu Ha npuMmepe PHK-momumepaszbr II. B3aummopeiicTBue OCHOBHBIX
($aKkTOpOB TPAHCKPUIIUK MMPU HHULNUANWHU. JIOMOIHUTENbHBIE (AKTOPHI WHUITUAIMH, MECTa
CBs3bIBaHUSA (DAKTOPOB TPAHCKPUIILIMU. Y JaJeHHBbIE MecTa CBs3bIBaHHS (akTopoB. CrocoObl
W3MCHCHUS aKTUBHOCTH (hakTOpoB. TpaHCKPHUNIIMOHHAS AKTHBHOCTh TE€HAa €CTh pPe3yJbTar
B3aMMOJICHCTBHSI aKTMBATOPOB M HMHTHOUTOPOB TpaHCKpUNIMH. (OCOOEHHOCTH PpEryJsSIuu
TPAHCKPHUIIIIMA B MHOTOKJICTOYHBIX OpraHu3Max. ['€Hbl «IOMaIIHEr0 XO3SHUCTBa». DJIOHTAIUSI.
®akTopsl An0oHrauuu. TepMuHaIUs TPAHCKPUIILUH.

Pa3nen 8. IIpoueccunr PHK

[TonsiTHe MpoueccuHra. IIponeccunr MPHK sykapuoT m3 rereporeHHoM saepHOU
PHK (rsPHK). KesnupoBanue 5'-koH1ieBoit o0nactu: nmoBbleHne 3¢(GHEeKTUBHOCTH TPAHCISIIMU U
3aluTa TPaHCKpUITa oT Aerpagauuu. CtpoeHue «kamnay. Paciiernienne u nojivajaeHUINpoBaHue
3'- obnactu. CurHan nonuaneHwiupoBanus. IloanmA-nomumepasza- GepMeHT paclleruieHus U
nonuaneHuupoBanus. Jlerpagamnus 3'-koH1eBoi 00acT. 3HaUYeHUE MTOTHAICHIIINPOBAHUS JIJIst
CTaOWIIN3aLUU TPAHCKPUIITA U €r0 TPAHCIOPTa B LIUTOMJIa3My. Perynsaius skcrnpeccuu reHa Ha
CTaJIuY MpoLeccHHra 3'-KOHIa: HAIMYNe HECKOJIbKUX CUTHAJIOB MOJIMAACHUINPOBAHUS.

DK30H-MHTPOHHOE CTPOEHUE Koaupyroleit obnactu npeamecrsenHrnka MPHK sykapuort.
CrutaiicuHr 5K30HOB. MexaHu3M CIUlalicuHra ¢ oOpa3oBaHueM jacco-uHTpoHa. Crutaiicocoma.

Perynauus skcnpeccuu TIeHOB IyTeM albTepHATUBHOrO crulaiicunra. OOpa3oBaHue
TKaHecnenupuyeckux nzopopm Oenka. JkoHoMU4HOE ucnonb3oBanue PHK-mpenmecrsennuka.
Bxitouenne ¥ BBIKIIOYEHHME TEHOB. Perynmupyemblii  OenkamMu  KackaJ — IPOLIECCOB
alnbTEepHATUBHOTO crutaiicuHra. MHTponsl kak npeamecrseHHUKkH MIPHK. Ilepecmorp nonsTus
«OIMH TeH — oauH Oenok». COBpeMEHHOE ONpejelieHHe I'eHa KaK pealu3anus CocoOHOCTH
UCIOJb30BaTh 3HAHHUS O COBPEMEHHOM (DM3WYECKOW KapTHHE MHpa, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BEIECTBA AJI NOHMMAaHUS OKPYKAIOLIEro MUpa U
SBJICHUW TPUPO/IBL.

Paznen 9. Tpauncasiuus. Buocunres 6ejika

buocunTe3 OenkoB Kak Haubojee CIOXKHBIH M HHEPrOeMKHH IpoLecC pean3aluu
FeHeTUYeCKo HMH(pOpMaluy, MPOTEKAMUNA € BBICOKOM CKOPOCTBIO U  TOYHOCTBIO.
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dyHaaMeHTalbHbIe OTKPBITHS 50-X TOJ0B: pUOOCOMBI KaK MECTO CHHTE3a OETKOB; aKTHUBAIUS
aMUHOKHCIIOT yTeM o0pa3oBanus amuHoanui-TPHK; agantopuas runoresa Kpuka.

I'enetnueckuii Kol DKCepUMEHTaNbHAsA paclIM(PpPOBKA TE€HETUYECKOTO KOAA B OMBITaxX
bpennepa u Kpuka Ha myrantax 6akrepuodara T4 (1961 r.). [lonsarue kogoHa. TpUILIETHOCTS,
BBIPOXKIEHHOCTh, HEMEPEKPHIBAEMOCTh KOJla 0€3 3amsAThIX. YCTAaHOBICHHE «YHUBEPCATBHOTOY
KOZOBOro cioBapsi (OakTepuu, LUTOILIa3Ma 3yKapuoT). TepMuHaTOpHBIE KOJIOHBI. CemMbu
KOJIOHOB.

Tpancnioptueie PHK. ITonsitue antukogona TPHK. Ero pacnonosxxenue BoO BTOPUYHOUN U
tpernuHor cTpykrype TPHK. KonoH-aHTUKOAOHOBBIE B3aMMOAECHCTBUSA. [ MIIOTE3a HECTPOTrOro
cootBeTcTBUs KpHKa: HEOAHO3HAYHOE CIIAPUBAHME NIEPBOT0 HYKJIEOTH/Ia AaHTUKOJIOHA C TPETHUM
HYKJIEOTHI0M KOJJOHa. OCOOEHHOCTH THX MOJIOKEHUI aHTHUKO/J0HA U KoJoHa. [IpaBuia KoaoH-
AHTUKOJIOHOBOT0 ciapuBaHusl Kprka 1 X HEKOTOpBIE CIIE/ICTBUS.

[Tonarue Tpancasmuu. XUMAYECKHE PeaKMu OMOoCcHHTE3a OSJIKOB. TpancnopTHbie
PHK. Apantopnas rumnore3a Kpuka u ee pokazarensctBo. Ctpykrypa TPHK. IlepBuunas
CTpYKTypa: AjJuHa Lemned, 3'-KOoHell, «MHUHOPHbIE» HYKJIEOTH]Ibl, KOHCEPBATUBHBIE YYAaCTKHU;
BTOPUYHASL CTPYKTYpa: «KJIEBEPHBIM JIUCT», ABYCHUPAIbHBIE U OJHOCIUPAIbHBIE YYaCTKH,
KAaHOHMYECKOE€ M HEKAaHOHMYECKOE CIIApMBAaHHWE OCHOBAHMM. Peaknuum aMHMHOALMINPOBAHUS
TPHK: akTuBHpOoBaHME aMUHOKHCIOT C OOpa3oBaHHWEM aMHUHOAIMIAJCHUIATOB U IEPEHOC
aMUHOAIMIbHBIX ocTaTKOB Ha TPHK. CrpykrypHas  komiuiemMeHtapHocte TPHK u
amuHoarmi-TPHK-cunTeras.

PuGocomusprii stan TpaHcmsiumy. CTaguy TPaHCISAIUN: WHUIMALUS, DIIOHTAIMS U
tepmuHanus. ITocnenoBarensHoe cunthiBanue MPHK pubocomamu. IToaupubdocomsr. Pabounii
(2JTOHTALIMOHHBIN) IIUKIT pUOOCOMBI.

Crtpykrypa pubocomsbl. Jlokanuzamuss pubocom B  kierke. CBoboanble U
MeMOpaHOCBsi3aHHbIe pUOOCOMBI. [IpokapuOoTHUECKHIT W JYKapUOTHYECKUW THUIIBI PHOOCOM.
Pubocombpl Mutoxonapuit u xjopormiaactoB. Pasmep u moxpasnenenue pubocoM Ha JBE
cybuactuibl. Mozenu o0beITMHEHUs CyOUacTull B LIeNIyI0 pubocomy.

Pu6ocomusie PHK. 3nauenue pubocomuoit PHK. ®yHkuMOHaNbHBIE aKTUBHOCTH |
(GyHKIIMOHAIbHBIE YYacTKH pudocoM. DyHKUMU CBS3bIBAHUS: CBS3bIBAaHHE U YyAEpKaHHE
MaTpuyHoro monunykineotuaa (MPHK-cBs3piBarommii yuactok); yaepskanue nentuauna-TPHK
win npeaumnupoBanHo TPHK (TPHK-cBsi3biBatomuii P-yuacTok); cBsi3pIBaHME aMHHOAIWII-
TPHK (TPHK-cBs3bIBatomuii A-yyactok), cBsi3piBaHue O0€lIKOBBIX (pakTopoB TpaHcasiuuu u ' T
(paxTOp-CBA3BIBAIOLINI YUACTOK).

DNOHTralMoOHHBIN 1K pubocoMbl. [locnenoBaTenbHOCTh COOBITHIT UM MOJIEKYJISIPHBIE
MexaHusmbl: nepedbop TPHK; y3HaBaHue aHTHKOAOHA; OTOOp MPaBMIIBLHOIO  KOJOH-
AHTUKOJOHOBOTO  KoMIUiekca. TpaHcmentuaauus (oOpa3oBaHuWe  TENTHAHON  CBA3H).
Tpancnokanus. [lepenBmkeHne MaTpHIlbl PU TPaHCIOKAIMU. Moienb TuHaMUYeCKOW padoThI
pUOOCOMBI B DJIOHTAITMOHHOM ITHKJIE.

Nuannpanus TpaHcasanuv. 3HAa4eHUE WHUIMAIUKA TPAHCISIUUKA. VHUIMUPYIONUE KOTOHBI
u ux nojoxxenue B MPHK npo- u sykapuot. Ununnaropusie TPHK u nHunImMarops! Tpancnsuuu.
benkoBeie ¢dakTopel uHMmmManuu. CoctosHMe  pubOocoM Tiepes HWHHUIMANMed. MHurumanus
TPAHCIALMK Y TMPOKAapHOT. Accoruanus mnpokapuotudeckoil 30S-cyGuacTHIbl pHOOCOMBI C
MaTpUYHBIM MOJMHYKICOTHAOM. llocienoBaTenbHOCTh COOBITHMI B Mpollecce WHUIUALMH Y
npokapuoT. MHULManus TpaHCHSUU Y 3YKapUOT.

Tepmunanus tpancusauuu. [Ipo- n sykapuotudeckue O6enkoBble (GaKTOpbl TEPMHUHALINU;
y3HaBaeMble MU TEPMUHHUPYIONINE KOJOHBIL. CBs3biBaHHe (PAKTOPOB TEPMUHAIIUU B A-ydacTKe
pubocomel. ['maponus nentuauia-TPHK. OcBoboxknenne nuranmaos. uccomnuarus cyOo4acTuil.

Perynauus tpancnsiuuu y mpokapuor. Ckopocts pacnana MPHK B usMenstonimxcs
YCHOBUSAX cpenbl W perynsuus ucnois3oBaHus MPHK Ha cragum wHunmanuu. YdacTtok
cs3biBaHus pubocomsl (RBS) MPHK. Duxanceps! 3a npenenamu RBS. M3meHenne BTopuyHOM
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ctpyktypel MPHK: TpaHcnsuroHHoe compsbkeHue, BOBJICYEHUE B LIMUIBKM MHHUIIMATOPHBIX U
TEPMUHHUPYIOIIMNX KOJOHOB. TpaHCIAMOHHBIE PENIPECCOPBI: ayTOT€HHAs PErysalus TPAHCIAIUN
CTPYKTYpHBbIMH Oesikamu pubocom E.coli.

Perynauus TpaHciauuM y 3yKapuoT Ha CTaJMM MHULMALMK KaK IpUMEpAa TOTOBHOCTH K
pealM3alliid  CHCTEMbl MEHEDKMEHTa KadecTBa OMOTEXHOJOTMYECKOH MPOAYKIHMH B
COOTBETCTBUU C TPEOOBAHUSIMU POCCUICKUX U MEXTYHAPOIHBIX CTAaHAAPTOB KauecTBa.

Paznen 10. Penapanus JJTHK

Cucrema pecTpukiuu-moaudukanuu y syoaktepuil. Ee 3HaueHue A yHUUYTOXKEHUS
gyxepoanoi JIHK. S-aneHO3unIMETHOHUH — JHOHOP METWIBHBIX rpyrnn. CHCTEMbI PeCTPUKIINN
Tpex TumoB. Mertuna3pl u pectpuktaspl Tuna |l — ormenbHble (epMeHTH. Y3HaBaHUE U
pa3pe3anue pecrpukrazamu tHma |l koporkux crnenuduueckux (0OBIYHO TOJUHAPOMHBIX )
MOCJIEIOBATEILHOCTEH (4-6 IMap OCHOBaHMI) ¢ 00pa3oBaHUEM “JTUIKHUX WM “TYNbIX KOHIIOB.

Penapanusa JIHK — MexaHu3M uCIIpaBIICHUS MMOBPEKICHUN B HEW. THUIIBI TOBPEKAAIOIINX
u3menenud B JIHK (ToukoBble MyTanuu, CTPYKTypHbIE HApyIIEHHs) U HMX TMOCIEICTBUA.
YHUBEpPCATLHOCTh TMPUHITUIIOB penapanud y Tpo- H IYKapuoT. DPPEKTUBHOCTH CHCTEM
penapanuu. Hekoropble TUIBI CIOHTAaHHBIX U UHAYLHUpYeMbIx noBpexaenuit JIHK un ux npsmoit
peaKkTHBAIUU.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

Buy yuebHolt paboThl OO0pazoBaTesbHbIE TEXHOJIOTUU

Jlexuuu CnaiijoBple  NIpe3eHTalMU.  DIEKTPOHHbIE
MaTepHabl.

[IpakTuyeckue 3aHATHS OOcyxaeHne W  aHaIW3  [PEUIOKEHHBIX

BOIIPOCOB Ha ayJUTOPHBIX 3aHATUSIX,
WHIUBUIIyAJIbHBIC  JTOKJAIbl,  COOOIEHUS,
TECTUPOBaHUE, cobeceJoOBaHUsl.

CamocTosrenbHas padora 3amuTa M Ope3eHTalMs — pe3yJbTaToB
CaMOCTOSITEJIbHOTO UCCIIEIOBAHMsI HA 3aHATUSAX

B nensx peanuzanuu JIEKIIMOHHOTO IUKJIA, MPAKTHYECKON U CaMOCTOSATEIHLHON pabOThI
Ooyayt MCIIOJIb30BaHBI JIMYHOCTHO-OPUEHTUPOBAHHBIN, JEATENBHBII HOJIXOM
T depeHIMPOBAaHHOTO O0YyYEHHUS! C MCIOJIb30BaHUEM METOJIOB AaKTMBHOI'O M MHTEPAKTHUBHOTO
o0OyueHusl.

Jis ocBoeHus JUCHMIUIMHBI «OCHOBBI MOJIEKYJISIPHOM OHOJOTUU» HCIIONb3YIOTCS
pasnuyHble 00pa3oBaTelIbHbIE METOJbl W TEXHOJOTHMM JUIl pealu3allid KOMIETEHIU.
[IpenogaBanue  AUCHMIUIMHBI  IpeIyCMAaTpUBaeT  JIEKIUH,  MNpPaKTHUYECKHUE  3aHsITHS,
TECTUPOBAaHUE, IPUMEHEHUE aKTHBHBIX U MHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATUH (pa3zdop
KOHKPETHBIX CHUTYyallMil) B COYETAaHWU C BHEAYIUTOPHOM paboToil ¢ 1enpio (GpopMHUpPOBAaHUS U
pa3BUTHs  MpoecCHOHANbHBIX  HABBIKOB  oOyuwatomierocs. CamocTosiTenbHas — paboTa
IpeycMaTpuBaeT MOArOoTOBKY K JekiusaMm u JIII3, nmpoMexyTouHOMY KOHTPOJIIO U UTOTOBOMY
UCIIBITAHUIO.

B yuebGHOM mporecce HIMPOKO MPUMEHSIIOTCS KOMITBIOTEpHBIE TEXHOJIOTUHU. Jlekuuun
OPOBOJATCS B  AyJUTOPUHM C HWHTEPAKTUBHOM JIOCKOW M  MPOEKTOPOM, OOecIredeHbl
JEMOHCTPAIlMOHHBIMM MaTepuaiamMH (3JIEKTPOHHBIMU TPE3EHTAlUsMHU, BHICOPUIbMAMU), C
MIOMOUIBIO0 KOTOPBIX MOYXHO BU3YaJIM3UPOBATh U3JIaraeMblii MaTepHall.

6. ®oH/ OLEHOYHBIX CPEACTB AMCUUIIMHBI (MOTYJIA)
6.1. ITacopt ¢oHIa OLIEHOUYHBIX CPEACTB MO JUCHUIINHE «OCHOBBI
MOJIEKYJISAPHOI OHOJIOTHI)
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No Kon O1I€HOYHOE CPEJICTBO
KonTponupyemsie paszeinst
n/m KOHTPOJUPYEMO | HAMMECHOBAHUE KOJI-
(TeMBbI) AUCITUTUTMHBI™ N
1l KOMITETCHIIUT BO
1 BBenenue B qucuuiuinny. VK-1; VK-6; | TecroBsle 3a1anus 10
MeTo/1bI MOJIEKYIISIPHOM OIIK-1; OIIK-7 | Temsl pedepaToB 1
OouosIoruu Bompocsr myist ox3amena | 8
2 CtpykTypa 1 cBOWCTBa OEITKOB YK-1; VYK-6; | TecroBbie 3ananus 10
OIIK-1; OIIK-7 | Temsl pedeparoB 4
Bomnpocsr qist sx3amena | 11
3 CrtpykTypa U cBOMCTBA YK-1; YK-6; | TecroBsie 3amanus 10
HYKJIEUHOBBIX KHCJIOT OIIK-1; OIIK-7 | Temsl pedepaToB 2
Bomnpocs! uist sx3amena | 8
4 CtpyKTypa TeHOMa BUPYCOB U YK-1; VYK-6; | TecroBbie 3ananus 10
IIPOKAPHOT OIIK-1; OIIK-7 | TemsI pedeparoB 2
Bomnpocs! uist sx3aMena | 2
5 CrpykTypa reHOMa 3yKapuoT YK-1; VK-6; | TecroBble 3a1aHus 10
OIIK-1; OIIK-7 | TemsI pedeparoB 2
Bomnpocs! uist sx3amena | 3
6 Permkanms JIHK VYK-1; VK-6; | TecroBbic 3a1aHus 10
OIIK-1; OIIK-7 | Temsl pedepaToB 3
Bonpoce! quist sk3amena | 15
7 Tpanckpunius VK-1; VK-6; | TecTtoBnle 3a1anust 10
OIIK-1; OIIK-7 | TemsI pedeparoB 2
Bomnpocsr myist sx3amena | 14
8 [Ipoueccunr PHK VYK-1; YK-6; | TecroBbie 3amanus 10
OIIK-1; OIIK-7 | Temsl pedeparon 2
Bonpoce! quist sk3amena | 4
9 Tpancmsius. buocunTes 6enka VK-1; VK-6; | TecTtoBble 3a1anust 10
OIIK-1; OIIK-7 | Temsl pedeparoB 2
Bompocsr qyist sx3amena | 15
10 Pemapanus JJTHK VK-1; VK-6; | TecTroBbie 3a1anus 10
OIIK-1; OIIK-7 | Temsl pedepaton 5
Bompocsr yist ok3amena | 2
6.2.1 IlepeyeHb BONPOCOB /1JIsl 3a4€Ta

Paszngen 1

1. MonekynspHass OHWOJIOTHS KaKk METOJOJIOTHs, HCIIONB3YIOMmas YMEHHE TOJb30BaThCS
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JICIMILTAH B TIPOPECCHOHALHON JIEATSILHOCTH, IIPUMEHATh METOIBI MAaTEeMaTHIECKOTO
aHaJIM3a W MOJENMPOBAHUS, TEOPETUYECKOTO M JKCIEPUMEHTATBHOTO HCCICTIOBAHMS ..
(YK-1; YK-6; OIIK-1; OIIK-7)

2. 3amaud  MOJICKYJSPHOW OWOJIOTMM B  PACTCHHCBOJCTBE: IMO3HAHWUE OCHOBHBIX
3aKOHOMEPHOCTEH KM3HENEATEIHbHOCTH PACTUTENBHBIX OPTraHW3MOB, pa3paboTka U
COBEPIIICHCTBOBAHWE METOJIOB CO3JIaHUS T'€HOMHBIX KOHCTPYKIIMH, YyIIPaBICHUS
skcnpeccueit reHoB. (YK-1; YK-6; OIIK-1; OIIK-7)

3. Jlokamu3anus TEHOB B XpoMmocomax. [IpuHIMN JWHEHHOro (DUKCHPOBAHHOTO

pacnosoxeHus: reHoB B xpoMocoMme. Koppemsauus mexny BozneictBusimMu Ha JJHK u
MyTanusamu y Beicimx opranu3moB. (YK-1; YK-6; OIIK-1; OIIK-7)
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Tpancdopmarnus 6axrepuii ¢ momorpto yuctoit JHK. Onbir OBepu, Mak-Jleona n Mak-
Kapru. (YK-1; YK-6; OIIK-1; OIIK-7)

3apaxenne Oaktepun Oaktepuodarosoii JTHK. Onwir Xepmu u Yeids. «DPuznyeckoe»
kaprupoBanue reroB. (YK-1; YK-6; OIIK-1; OIIK-7)

Iloctrenomuas spa Ouonoruu. ['eHomuka. Ilporeomuka. CTaOWIBHOCTH TI'€HOMA U
auHaMUIHOCTH mpoTeoma. (YK-1; VK-6; OIIK-1; OIIK-7)

buonndopmarika: cpaBHEHHE IOCIEAOBATEIBHOCTEH  HYKJICOTHAOB, CpPaBHEHHE
MOCIIE0BATEIBHOCTEN aMUHOKHUCIOTHBIX OCTaTKOB. MaenTtudukanus ¢yHKIHMOHATBHBIX
o0iacTeil TeHOMa Ha OCHOBE HYKJICOTHIHOTO cOCTaBa. BrlsBieHue (yHKIMOHAIBHO
3HAYMMBIX y4acTKOB OenkoB. banku manusix. (YK-1; YK-6; OIIK-1; OIIK-7)

HoBrble MoOneKynsipHO-OMOJIOTHYECKUE CEIbCKOXO3IHCTBEHHbIE OMOTEXHOJOTHH Kak
CIIOCOOHOCTH K peaM3aliy U YIPaBJICHUIO OMOTeXHOIOrHYecKiuMH mporeccamu.. (YK-1;
YK-6; OIIK-1; OIIK-7)

Pa3zmen 2

9.

10.

11.

12.

13.

14.

15.

16.

Ponp  GenkoBBIX MOJEKYnT B ()YHKIMOHHMPOBAHWW JKUBBIX OpraHu3MoB. llepBuuHas
CTpyKTypa OelKoB. AMHUHOKHCIOTHBIE OCTaTKU — MOHOMEpHbI OenkoBbix nemnei. (YK-1,
YK-6; OIIK-1; OIIK-7)

AMUHOKHUCIIOTBI, BXOJAIIUE B COCTaB OEJIKOB, UX CTPOCHHE. 3aMEHUMbIE U HE3aMEHUMBIE
aMuHOKUCIIOTHL. [lentuanas cBsa3b. [lomunentuanas nens. (YK-1; YK-6; OIIK-1; OIIK-
7)

YpoBHU opraHuzauuu OenakoBoM MoJiekynbl. IlepBuuHas CTpykTypa Kak YpOBEHb
opranuzanuu 6enka. KonmuuecTBeHHOE onpesieieHne aMUHOKUCIIOTHOTO COCTaBa OEIKOB.
Hcnonp30BaHnEe aBTOMATUYECKUX aHAIU3aTOpOB. ['uaponuTuueckoe pacuierienne oenka
C TOMOIIBI0 MPOTEONUTHYECKUX (epMeHToB. OmnpeneneHne NePBUYHOU CTPYKTYPHI
nentunos. (YK-1; YK-6; OIIK-1; OITK-7)

3HaueHNe U3Y4YCHHUS MEPBUYHON CTPYKTYPHI OCIKOB JUIS peuIeHUs MPoOIeM IBOOLNUN U
cucrematuku oprann3moB. (YK-1; YK-6; OITK-1; OITK-7)

Bropuunas ctpyktypa Oenka. CTpyKTypHble OCOOEHHOCTH TENTHIHOW CBS3H,
onpenenstomue GopMUpPOBaHUE PETYIIPHON BTOPUYHON CTPYKTYphI. Poiib BOJOPOIHBIX
cBsizell B (pOpMUPOBAaHUM BTOPUYHOM CTPYKTYphI. [IpoGiema cTaOuiIbHOCTH BTOPUYHOM
CTPYKTYpbl. DKCIIEPUMEHTAIbHbIE METO/Abl M3Y4YE€HHsS BTOPHUYHON CTPYKTYphl OEIKOB.
(VK-1; YK-6; OIIK-1; OIIK-7)

Tpernunast crpykrypa OenkoB. CTaOWUIBHOCTH MPOCTPAHCTBEHHON CTPYKTYphl Oe€ka.
KomnaktHocts ¢opmbel. Hamnmume runpodoOHBIX siiep M MOJAPHOH  0OOJOYKH.
[TpucyrcTBre ruaApoPOOHBIX AMUHOKUCIIOT B 000JI0YKE, UX (PYHKIIMOHAJIBHOE 3HAUEHUE.
(VK-1; YK-6; OIIK-1; OIIK-7)

[Ipupona cui, CTaOWIM3UPYIOIMIMX TPEXMEPHYIO CTPYKTYpy Oenka. ['mapodoOHbie
B3auMOJeicTBYs. BonopoaHsie U cosneBble cBsI3U. BaH-1ep-BaanbCOBBI B3aUMOICHCTBUS.
Ponp nucynbGuHbIX cBs3e B CTaOWIM3aUM TPETUYHOM CTPYKTYpPbl HEKOTOPBIX
oenkoB. (YK-1; YK-6; OIIK-1; OIIK-7)

dopMa, KOMITAKTHOCTh W JWHAMHUKA MOJIEKYJIbl Oenmka. MeToapl HCCle0BaHUS
IPOCTPAHCTBEHHOU CTPYKTYpbl Oenka. OOpa3zoBaHME TPETUYHOH CTPYKTYpbl Oeika u3
3JIEMEHTOB  BTOPUYHOW  CTPYKTYpbl. COOTHOIIEHUE MEXAY MPOCTPAHCTBEHHOU
CTpYKTypoil ©Oenka ¥ aMHHOKHCIOTHOW IOCIeNIOBaTeIbHOCThIO. (CXeMaTHuecKoe
HpeJICTaBlICHNE MPOCTPAHCTBEHHON CTpYKTYphI Oenka. (YK-1; YK-6; OIIK-1; OIIK-7)

17.YerBeptuunas cTpykrypa Oenka. ['eomeTpus 4YETBEPTUYHOM CTPYKTYphl Oelka.

B3aumopeiictBuss  Mexay —CcyObeOUHHUIIAMH, CTaOWIM3HPYIOIIUE  YETBEPTUUHYIO
cTpykTypy. CTpyKTypHass OpraHu3anusi KOHTaKTOB MEXIY CYObEIMHULIAMH.
@OyHKIMOHATBHOE 3HaueHue yeTBepTUYHOU cTpykTypsl Oenka. (YK-1; YK-6; OIIK-1,
OIIK-7)
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18. Jlenarypanust OenkoB. Paspymienue HaTUBHOW KOH(POpMalnuu OEIKOB H3MEHEHHEM
temriepatypbl, pH, o00paboTkoii MOYEBHMHOW, TyaHUIUHXJIOpUAOM. JleicTBue
nereprentoB (ITAB), ciuptos, anekrpoautos. (YK-1; YK-6; OIIK-1; OITK-7)

19. Camoopranuzanus TpOCTPAHCTBEHHOM CTPYKTYpbl OEJIKOBBIX MoOJIeKyl. PenaTypamms
O6enka in vitro. IlpemompeneneHHOCTs NPOCTPAHCTBEHHOW CTPYKTYypbl Oenka ero
AMHHOKHUCIIOTHO# mocienoBareabHocThio. (YK-1; VK-6; OIIK-1; OIIK-7)

6.2.2 IlepeyeHb BONPOCOB /5 IK3aMeHA
Pazpen 1

MOJ'IeKy.]'IHpHaH ouojorus  Kak MCTOJOJIOTHA, HCIIOJIb3YyHOIIasd YMCHHUC  II0JIb30BATLCA
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJb30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHUIIINH B HpO(I)eCCHOHaHBHOfI ACATCIIBHOCTHU, IPUMEHATE METOABI MAaTEMAaTUYCCKOI'0 aHajin3a

Y MOJICJTUPOBAHMSI, TEOPETUUECKOTO U dKCIepuMeHTaabHoro uccnenoBanus. (YK-1; YK-6; OIK-
1; OIIK-7)

3amaun MOJIEKYJISIPHOW OMOJOTHH B PACTCHHEBOJCTBE: MO3HAHHE OCHOBHBIX 3aKOHOMEPHOCTEH
KHU3HEIEATEIIFHOCTH PACTUTEIIBHBIX OPTaHW3MOB, Pa3padOTKa M COBEPIICHCTBOBAHHE METOIOB
CO3[IaHUsI TeHOMHBIX KOHCTPYKIHi, yrpaBienus skcrpeccueit reroB. (YK-1; YK-6; OIIK-1,;
OIIK-7)

Jlokanuzanus reHOB B XpoMocoMmax. [IpuHIun nuHeHHOro (PUKCUPOBAHHOTO PACHOIOKEHUS
reHoB B xpomocome. Koppemsinua mexnay BosaerctBuamu Ha JJHK u myramusmu y BbICIIMX
opraum3moB. (YK-1; YK-6; OIIK-1; OIIK-7)

Tpanchopmanus 6akrepuii ¢ momombto uncroit JJHK. Oneir OBepu, Mak-Jleomxa u Maxk-Kaptu.
(YK-1; YK-6; OIIK-1; OIIK-7)

3apaxxenue Oaxtepun OakrtepuodaroBoit JHK. Oneir Xepmm u Yeits. «Pusznueckoe»
kaptuposanue renos. (YK-1; VK-6; OIIK-1; OITK-7)

[ToctrenomHas »3pa Owuonorun. ['enomuka. Ilporeomuka. CraOWIBHOCTH T'€HOMa U
nuHamMuaHOCTh Tipoteoma. (YK-1; VK-6; OIIK-1; OITK-7)

buoundopmaruka: CpaBHEHUE MoCcJIe0BaTENbHOCTEN HYKJIEOTH/IOB, CpaBHEHHE
MOCNE0BATEIHbHOCTENl aMUHOKUCIOTHBIX OCTaTkoB. MpaeHtudukamus (QyHKIIMOHATBHBIX
oOyactell reHOMa Ha OCHOBE HYKJIEOTHJHOIO cOCcTaBa. BbIsBIEHHE (PYHKIIMOHAIBHO 3HAYUMBIX
y4yacTkoB OenkoB. bauku qanueix. (YK-1; YK-6; OIIK-1; OITK-7)

HoBeile = MosieKynsipHO-OMOJOTMYECKHE  CEIbCKOXO3AWCTBEHHbIE  OMOTEXHOJOTHMH  KakK
CIMOCOOHOCTh K pealiu3allii U yIpaBieHnu0 OuotexHonorndeckumu mnporeccamu. (YK-1; YK-6;
OIIK-1; OIIK-7)

Pasznen 2

9.

10.

11.

12.

13.

Ponb OenkoBbIX MoJieKyn B (YHKIIMOHHPOBAHHM >KUBBIX OpraHu3MoB. llepBuuHas cTpykTypa
0enKoB. AMUHOKHCJIOTHBIE OCTaTku — MOHOMepbl OenkoBbix 1ened. (YK-1; YK-6; OIIK-1;
OIIK-7)

AMHUHOKHCIIOTBI, BXOJSIIME B COCTaB OEIKOB, UX CTPOCHHE. 3aMEHUMbIE M HE3aMEHHMBbIE
amMuHOKUCITOTHI. [lenTuanast cBsi3b. [Tomunentuanas nens. (YK-1; YK-6; OITK-1; OITK-7)
YpoBHU OpraHuzanuu OeIKOBOWH MOJeKysbl. [lepBuuHas CTpyKTypa Kak ypOBEHb OpraHU3aluu
Oenka. KonuuecTBeHHOE ompejeneHne aMHHOKHMCIOTHOIO cocraBa OenkoB. lcmonb3oBanHue
ABTOMATHUYECKUX AaHAIM3aTOpOB. [ MAponuTHYecKoe pacuierjieHue Oelka ¢ MOMOILBIO
nporeoauTUUeckux pepmentoB. Onpeaenenue neppuyHoit crpykTypsl nentunos. (YK-1; YK-6;
OIIK-1; OIIK-7)

3HaueHue H3y4eHUs NEPBUYHON CTPYKTYphl OEJIKOB JUIsl pelieHHs MpoOjeM 53BOJIOLUU U
cucrematuku opraum3moB. (YK-1; YK-6; OIIK-1; OIIK-7)

Bropuunas crpykrypa Genka. CTpyKTypHblE OCOOEHHOCTH MENTUIHOM CBS3H, OMPEIEIoNne
dopMHupoBaHHE PpErylsspHOH BTOPUYHOH CTPYKTYyphl. Ponb BOJOPOAHBIX CBsized B
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14.

15.

16.

17.

18.

19.

(dopMHpOBaHUN BTOPUYHOH CTPYKTYpbl. IIpobrmema cTaOMIIBHOCTH BTOPUYHOH CTPYKTYpBHI.
DKcrepruMeHTalIbHBIE METOIBI M3YUEeHUsT BTOpUYHOM CcTpyKTyphl 6enkoB. (YK-1; VK-6; OIIK-1;
OIIK-7)

Tperuunast crpykrypa OenkoB. CTaOWIBHOCTH MPOCTPAHCTBEHHON CTPYKTYphl —Oelka.
KommaktHocts ¢opmbl. Hammune runpodoOHBIX saep u monspHoi obonouku. [IpucyrcrBue
ruapooOHBIX aMUHOKHCIIOT B 0000uKe, uX (yHkiuoHansHoe 3HaueHue. (YK-1; YK-6; OIIK-
1; OIIK-7)

[Ipupona cui, CTAaOMIM3UPYIOIIMX TPEXMEPHYIO  CTPYKTypy Oenka. ['mapodoOnbie
B3auMOJIeicTBUsI. BomopoaHsie U coneBble CBA3U. BaH-nep-BaaibCOBbI B3aUMOAEHCTBUA. Ponb
TMCYIb(QUIHBIX CBS3el B CTAaOMIM3AIMU TPETHYHON CTPYKTYphl HekoTophix OenkoB. (YK-1;
YK-6; OIIK-1; OIIK-7)

®opma, KOMIAKTHOCTh W JMHAMHUKA MOJIEKYlbl  Oenka. Meronbl  HcCileIOBaHUS
NPOCTPAHCTBEHHOW CTPYKTypbl Oenka. OOpa3oBaHMe TPETHYHOM CTPYKTYphl Oeika U3
9JIEMEHTOB BTOPHYHON CTPYKTYypbl. COOTHOIIEHHE MEXy MPOCTPAHCTBEHHON CTPYKTYpOi
Oenka WM aMHHOKHMCIOTHOH  MOCIENOBATENbHOCThIO. (CXeMaTHYecKoe  TMpeACTaBICHUE
npocTpaHcTBeHHO# cTpykTyphl Oenka. (YK-1; YK-6; OITK-1; OITK-7)

UerBepTtuuHast  cTpykTypa  Oenka. ['eomerpuss  4eTBEpTUUHOM  CTPYKTypbl  Oelka.
BzaumoneiictBuss Mexay CcyObeIuHUIAMH, CTAOUIU3UPYIOIIUE YETBEPTUYHYIO CTPYKTYPY.
CrpyKkTypHasi OpraHu3anusi KOHTAaKTOB MEXIY CyObeauHHUIAMH. DYHKIMOHAIBHOE 3HAYECHUE
yeTBepTHUHOH cTpykTypsl Oenka. (YK-1; YK-6; OITK-1; OITK-7)

Henarypanust OenkoB. Paspymienne HaTHBHOW  KOHGOpMAanuu  OCJIKOB  HM3MECHEHHUEM
temneparypbl, pH, o0paboTkoil MoOuYeBUHON, TryaHUIUHXJOpUAOM. JlelicTBHE [eTepreHTOB
(ITAB), ciupros, anektpoiutoB. (YK-1; YK-6; OIIK-1; OIIK-7)

Camoopranuzaiisi IpoCTPAHCTBEHHON CTPYKTYpbl OeNKOBBIX MoJeKkyn. Penaryparus Oenka in
vitro. IlpenorpeneneHHOCT NPOCTPAHCTBEHHOW CTPYKTYphl O€lika €ero aMHWHOKHCIOTHOW
nocienoBarenbHocThO. (YK-1; YK-6; OIIK-1; OITK-7)

Pasznen 3

20.

21.

22.

23.

24,

25.

IlepBuuHas CTpyKTypa HyKJIEUHOBBIX KUCIOT. HyKJI€oTHIbI — MOHOMEDPBI HYKJIIEMHOBBIX KHUCIIOT.
[TypuHOBBIE U MUPUMUUHOBBIE OCHOBAHMS.

CaxapHblif KOMIIOHEHT HYKJI€OTHAa; eHTo3bl. Hykneo3uasl. Hykieotuasl — pochopHbie 3Gupsl
HYKJIEO3UJOB. Pa3nuuHbple TUNBI HYKJIEOTHJIOB: Hykieo3una-S' (uwian 3')-moHodocdarsr;
mudocdatsl; Tpudocdarsl. Makposprudeckue cBI3M MexIy aidbda- u 6era-pocharamu, MexTy
Oera- u ramma-pocharamu. (YK-1; YK-6; OIIK-1; OIIK-7)

CrpoeHHE MNONMHYKICOTHIHOW ILENMM KaK HEPa3BETBICHHOIO IOJIMMEpa. OJH3MMaTHYECKas
JieTpajialysi HyKJICHHOBBIX KUCIOT. DK30HYyKIea3sl u dHaoHyKiIeassl. JJHKa3er 1 PHKas3br (VK-
1; YK-6; OIIK-1; OIIK-7)

KonnuecTBeHHOE COOTHOILIEHUE a30THUCTHIX OCHOBAaHUI B HYKJIEHMHOBBIX KHcloTax. lIpaBuina
Yaprapda. IlepBuuynas  cTpykTypa  Ouosormdyeckoro  mnosnummepa.  HyxieorugHas
MOCJIeI0BATENbHOCTh HyKIIeHHOBBIX KUcOT. (YK-1; YK-6; OIIK-1; OIIK-7)

Omnpenenenne HykJIeoTHIHON mnocnepoBarenbHocTH JJHK XMMHUECKMM CEKBEHHUPOBAaHUEM I10
Makcamy-I'mnbepry ©  MeTOIOM  JHUIE30KCHTEpMHUHHMpOBaHWs 1enu 1o  CoHrepy.
dnyopecrieHTHas aerekius. ABromaruueckoe cekBenuponanue. (YK-1; YK-6; OITK-1; OIIK-7)
A30THCTBIE OCHOBAaHHMS W BOJOPOJIHBIE CBSI3U MEXIy HHUMH. YoTcoH-KpukoBckue
KoMIuieMeHTapHble apbl ocHoBaHui. (YK-1; YK-6; OIIK-1; OIIK-7)

Makpomonekynsiprast ctpykrypa JHK. JlBoiiHas cnupans Yorcona — Kpuka. IlpunHnmn
KOMIJIEMEHTAPHOCTH M €ro OHOJOrMyeckoe 3HaueHue. Peanmu3anusi BOJOPOAHBIX CBs3ed U
ruApoPOOHBIX B3aMMOJCHCTBUI. AHTUNapallIeNIbHbIe e C UICHTUYHBIM HH(OPMalOHHBIM
coaepkanneM. Crimpanu3zarms. [Tapamerpsl ciupanu. (YK-1; YK-6; OIIK-1; OITK-7)
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26. llenatypauus nsycnupansaoit JJHK. Penarypamus JJHK. Monekynsapuas rudpunuzanus JJHK.
VYcraHoBieHHEe  CXOJACTBAa HYKJICOTHAHOM  mociemoBarenbHocTH  nenet  JHK — myrem
MoJeky sipHoi ruopuausarun. ['nopuanzanus PHK-JIHK. (YK-1; YK-6; OIIK-1; OITK-7)

27. MakpomonekymsipHast crpykrypa PHK. Opnonenoueunocts PHK. Crmpamuzammst 8 PHK
(BTOpHYHasl CTPYKTypa). BHyTpullenodyeuHble KOMILJIEMEHTAapHbIE B3aumojeicTBus. llernu u
suyrpennue nemm mmuiek PHK. (VK-1; VK-6; OIIK-1; OIIK-7)

Pa3nea 4

28. Tumbl TeHETUYECKOTr0 MaTepuaja U MEXaHU3M €ro PeIiMKallud Y pa3Iu4HbIX BUPYCOB. THIBI
B3aUMOJCUCTBUSL BHpyCa C KIETKOM-XO3IMHOM. XapaKTEPUCTHUKA HEKOTOPBIX BUPYCOB.
[Mpoucxoxkaenne BUPycoB 1 ux posb B sBosrorun. (YK-1; YK-6; OITK-1; OITK-7)

29. CtpykTypa 6akrepuaibHOi XpoMocoMbl. CTPYKTYypa MPOKaPHOTHUECKUX I'eHOB. bakTepuanbHbie
wia3Muel. 1S-amemenTsl u Tpancno3onsl 6akrepuii. (YK-1; VK-6; OIIK-1; OIIK-7)

Pa3zpnen 5

30. Kunetnka peaccornuanuu neHarypupoBanHoii JIHK ©  CIOXHOCTR TE€HOMa JYKapHOT.
[TociemoBarenbHOCTH HYKICOTHAOB dyKapuoTnueckoro renoma. (YK-1; YK-6; OIIK-1; OIIK-7)

31. Crpykrypa sykapuotuyeckux renos. (YK-1; VK-6; OIIK-1; OITK-7)

32. I'enombl opranemn sykapuoT: JHK muroxonapuii u xmoporuacroB. (YK-1; YK-6; OIIK-1,
OIIK-7)

Pazpnen 6

33. Perumukanust IHK — ocHOBa pa3MHOMKEHHUs >KUBBIX OpPraHM3MOB, NEpeNadyd HacleCTBEHHBIX
CBOICTB M3 IOKOJIEHHS B TOKOJEHHME W Pa3BUTHUSI MHOTOKJIETOYHOI'O OpPraHM3Ma W3 3UTOTHI.
XKectkas cBsI3b MEKIY periMkanueii u cerperanueii renoma. (YK-1; YK-6; OIIK-1; OIIK-7)

34. EquHuna perviMKanud — pPeIIMKOH. EJWHCTBEHHBIM PEIUIMKOH OaKTepuid M MHOXKECTBO
PEIUTMKOHOB 3yKapuoT. KoHTposp permukaiuu Ha ypoBHe muunuanuu. (YK-1; YK-6; OIIK-1;
OIIK-7)

35. IlonykoHcepBaTHBHBIA MexaHU3M pemukanud (ombIT Mesenbcona u  Cranb, 1958 r1.).
Pacxoxnenue nenert [JHK. Touka Havana penimkanvy — yd4acTOK CBA3BIBAaHUS MHULIMATOPHOTO
Oenka. PernukaruBHas Bunka. OqHo- M aByHanpasneHHas perviukanus. (YK-1; YK-6; OITK-1;
OIIK-7)

36. [Ipunuuner perumkauuu JHK. JIHK-mommmepassl. Pons JITHK-matpuner u PHK-3arpaBku.
JHe3okcunykneosuarpudocdarst kak cyocrparsl. (YK-1; YK-6; OIIK-1; OIIK-7)

37. Cunre3 JIHK kak mocienoBarenbHOe MPUCOEAMHEHUE HYKIEOTHI0B K 3'-OH-koHIy 3aTpaBKu.
OO6pa3oBaHrne KOMIUIEMEHTApHOTO TMPOAYKTa. YPOBEHb TouHOCTH perumkanuun JIHK.
Koppextupytorias 3'-5' sx3onykieasnas aktuBHocTh JJHK-momumepas. (YK-1; YK-6; OIIK-1;
OIIK-7)

38. [Ipaiimazsl — PHK-nonumepassl, obpasyromue PHK-3aTpaBku nnst maunmanuu cuntesa JHK.
(YK-1; YK-6; OIIK-1; OIIK-7)

39. Pactinerenne apoiHoN cnupanu JIHK-marpunel xenukazamu. JlectaOunusupyromniye OeKu.
VYuactue tomonzomepas. (YK-1; VK-6; OIIK-1; OTIK-7)

40. IMpepwiBucterii cunres JJHK. Acummerpus perukanuonHoi Buiku. @parmentst Okazaku. (YK-
1; VK-6; OIIK-1; OIIK-7)

41. NHK-nomumepassl E.coli — I (epment Kopubepra), 11 u II1. x werBeptuunas crpykrypa. (YK-
1; VK-6; OIIK-1; OIIK-7)

42. YuuBepcanbhble (epmeHTatuBHble akTuBHOCTH JIHK-mommmepas — 5'-3'-monmmepusyromias
(ononrarus) u 3'-5'-sk30HYyKIea3Has (KOpPpEKTHpYOIas). YHUKambHas 5'-3'-7K30HYyKiIca3Has
aktuBHocTh JIHK-nommmmepassl 1. (YK-1; YK-6; OIIK-1; OIIK-7)

43. dyuknun JJHK-nonumepas B kiretke E.coli: pons JIHK-monumepassr 1 B ynanenun nedextos
npu penapauuu 1 PHK-3arpaBku npu pemnukaumy; I — B penapanun; III — B penmukanun
(peruTnkasa ¢ BBICOKOM MPOIECCHBHOCTRIO M CKOpocThio monmmepusanun). (YK-1; YK-6; OIIK-
1; OIIK-7)
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44. JleranbHas kapruHa cuHre3a JJHK B perummkaruBHoi Buiike E.coli. Xenmukaswl — «mararomgies
ajutoctepuueckue Oenku. [IpaiiMmocoMa — KOMIUIEKC XENMKa3bl M MpaiiMasbl Ha 3ama3/IbIBalomei
nenu. Xenukasa Ha Beaymie nenu. (YK-1; YK-6; OIIK-1; OIIK-7)

45. Crpoenne JIHK-momumepassr Il uw ee ¢yHKIMOHMpOBAaHWE B PEIUIMKATUBHOW BHIIKE
xonodepmenTa . MUHUMAIIBHBIN ()EPMEHT, CBS3YIOIIUN OElI0K, raMMa-KOMIUIEKC, OeTa-3aXiM.
(VK-1; YK-6; OIIK-1; OIIK-7)

46. Mexanu3M o0OecIieueHHus] COTIIACOBAaHHOTO CHMHTE3a BEAYyIEH M OTCTaromel nenu. Pemmucoma.
3aBepilieHre CHHTEe3a 3amnasapiBaroniei nenu u3 pparmentoB Oxazaku. (OITK-2, OIIK-3, [1K-2,
[1K-6)

47. CoBmectHoe neiicteue JIHK-momumepassr I m PHKa3er H. JIHK-nuraza m mexaHusmel ee
neiictus. (YK-1; YK-6; OIIK-1; OIIK-7)

Pa3zpen 7

48. TpaHCKpPHUIIIMS KaK OCHOBAa pETyJSIMH DSKCIpeccud TeHoB. Marpuunbiii cunre3 PHK.
Kommiuemenrapaocts npoaykra PHK-monumepasnoii peakiuu matpure. (YK-1; YK-6; OINIK-1;
OIIK-7)

49. Craguu TpaHCKPUIILMU: UHULMALKA, 3J0Hranus 1 trepmuHanus. PHK-nonumepasa — ocHOBHOIA
depment tpanckpunimu. (YK-1; YK-6; OIIK-1; OIIK-7)

50. Tpauckpunuus y syoakrtepuii. [lonsitue oneponoB u momuuuctpoHHeix MPHK. Ilpomotop u
tepmunaTop Tpanckpunuuu. (YK-1; YK-6; OIIK-1; OIIK-7)

51. [Ipumepsl perynsuuud akTUBHOCTH T€HOB C HCIOJb30BaHHEM Habopa cUrmMa-cyObeAMHULL.
CrpykTypa mpoMOTOpOB: obsacT HykiIeoTua0B (—35) u (—10). Ctpykrypa Tepmunaropos. (YK-
1; YK-6; OIIK-1; OIIK-7)

52. Uannmanust TpaHcKpunun: dTanbl. ONepoH Kak crocod peryssiuy TpaHCKpunuuu. [Ipumeps
onepoHoB: onepoH pPHK, oneponbl puOOCOMHBIX OEIKOB U «JIMLIHME» I'€Hbl B COCTaBE ITHX
oreponoB. (YK-1; YK-6; OIIK-1; OIIK-7)

53. Perymsuus aktuBHOCcTH TeHOB E.COli, yrummsupyrommx nakto3y. Lac-omepon E.coli. Cxema
Kakob6a-Mono. Ilonstus “pemnpeccop”, “akrtuBatop”, “omeparop”. CrnocoObl H3MEHEHUS
aKTUBHOCTH peripeccopoB u aktuBaropos. (YK-1; YK-6; OIIK-1; OIIK-7)

54. Ilpumepbl  peryiasiiud  aKTUBHOCTH ONEPOHOB Ha craguu uHunuauuu. ConpskeHue
tpanckpunuuu u tpancsuun. (YK-1; VK-6; OIIK-1; OIIK-7)

55. [loHsATHE «aTTeH0auuny». JNoHTranus: (akTopsl AoHTrauuu. TepMuHanus: GakTop-3aBUCUMas U
daxrop-uezaBucumas. (YK-1; YK-6; OIIK-1; OTIK-7)

56. Tpanckpumusi y 5yKapuoT. TpaHCKPHUIIIMOHHAS aKTUBHOCTH TETEpO- M DyXpOMAaTHHA.
Co3spepanne PHK u Tpancniopr PHK u3 sinpa B nuroruiasmy. (YK-1; YK-6; OIIK-1; OIIK-7)

57. PHK-nonumepa3ssl kietok sykapuot. @yukuun PHK-nmomumepas I, 11 u 111 B ketke. (VK-1; YK-
6; OIIK-1; OIIK-7)

58. Cyowemunnyunsiii coctaB PHK-mommumepas I, 11 u II. Odmue cyosenuanmbt. [Ipomotopsr PHK-
nonumepassl 1. Tunsl mpomoTopos, ocodenHoctn ux crpoenus. (YK-1; YK-6; OIIK-1; OITK-7)

59. lNonsATHE: «OCHOBHBIE (hAKTOPHI MHUIHAIUNY TpaHCKpHUIUK. OCHOBHBIE (DAKTOPHI HHUIUAIINA
Tpa"ckpunuun PHK-momumepaszpr II. Otansl mHunmanuu tpaHckpunuuu Ha npumepe PHK-
nonuMmepassl 1I. B3aumopeiicTBue OCHOBHBIX (DAaKTOPOB TPAHCKPUIIUU NpPU HHHUIIMALKU.
JlononHuTENbHBIE (HaKTOPHI MHUIMALMH, MecTa CBs3bIBaHHs (pakropoB TpaHckpumnuuu. (YK-1,
YK-6; OIIK-1; OTIK-7)

60. CriocoObl  M3MEHEHHUs1 aKTUBHOCTH (akTopoB. TpaHCKpUNIIMOHHAs AaKTUBHOCTb I'€HAa €CTb
pe3yJIbTaT B3aUMO/ICHCTBUS aKTUBATOPOB U UHTHONTOpOB Tpanckpunnuu. (YK-1; YK-6; OIIK-1;
OIIK-7)

61. OCOOCHHOCTH PETYJSIUN TPAHCKPHUIIIIMA B MHOTOKJIETOYHBIX OpraHu3Max. ['€HbI «JJOMaIIHero
xo3sicTBay. Jnonranms. Dakropel snonranmu. TepmuHanus tpanckpumun. (YK-1; YK-6;
OIIK-1; OIIK-7)

Pa3nea 8
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62.

63.

64.

65.

ITonsiTHE ITpOLIECCHHTA. ITpoueccunr MPHK sykapuor u3 rereporennoi saepHoit PHK
(rsPHK). Perysmsinust sKcripeccuu reHa Ha ctaauu npoueccunra 3'-konna. (YK-1; VK-6; OIIK-1;
OIIK-7)

DK30H-UHTPOHHOE CTpOEHHE Koaupyromeld obnactu mpenmectBeHHrnka MPHK sykapwor.
Crnaiicuar 3x30HOB. MexaHM3M cIiaiichHra ¢ odpazoBaHueM Jacco-uHTpoHa. Crutaiicocoma.
(YK-1; YK-6; OIIK-1; OIIK-7)

Perymauus sKcnpeccMu TeHOB IyTeM — albTEpHATHBHOTO  crutaiicunra.  OOpa3zoBaHue
TKaHecnenupuyeckux nzopopm Oenka. IkoHoMU4HOE ucnonb3oBanre PHK-mpenmecrsennuka.
(YK-1; YK-6; OIIK-1; OIIK-7)

Bxitouenne u  BBIKIIOYEHHE TeHOB. Perynmupyembiii  OeflkamMu — KackajJ — IPOLIECCOB
aIbTEpHATUBHOIO cIulaiicuHra. CoOBpeMEHHOE OIpEIEICHUE I'eHa KaK peann3alus CliocCoOOHOCTU
UCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (U3MYECKOW KapTHHE MHpa, ITPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHMM BELIECTBA U1 NOHMMAHUS OKPY)KAIOILEro MHUpa U
seaeauii npuponsl . (YK-1; YK-6; OIIK-1; OIIK-7)

Pasznea 9

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

buocunTe3 6enkoB kak Haubosee CIOKHBIN U SJHEPTOEMKUI MPOLIECC pealn3alui reHeTHUECKOM
uH(pOpMalLlMK, NPOTEKAIOUIMI C BBICOKOM CKOPOCTBIO M TOYHOCTHbIO. DyHJIaMEHTaJbHbIE
OTKpBITHS 50-X TOAO0B: pUOOCOMBI KaK MECTO CHHTE3a OENIKOB; aKTUBALIUSI aMUHOKHUCIIOT MyTEM
obpazoBanus amuHoarmwi-TPHK. (VK-1; VK-6; OITK-1; OIIK-7)

['enernyeckuii kona. OKcrepuMeHTaldbHas pacmudpoBka reHermdyeckoro koma (1961 r.).
[Tonstne KomoHa. TPHUILUIETHOCTH, BBIPOKIACHHOCTH, HEMEPEKPHIBAEMOCTh Koja 03 3amlsThIX.
YCcTaHOBIEHUE «YHHUBEPCAIBHOIO» KOJOBOTO CJoBapsi (OakTepuy, LUTOILIA3Ma JYKApHUOT).
Tepmunaropusie kogonsl. (YK-1; YK-6; OIIK-1; OIIK-7)

Tpauncnoptueie PHK. Ilonstue antuxomona TPHK. Ero pacnonoxkenue BO BTOpUYHOH U
tpetuyHo crTpykrype TPHK. Kopon-antukomoHoBbelie B3aumozeicTBus. lIpaBuna konon-
aHTHUKOIOHOBOTO criapuBanus Kpuka u ux nexoropsie cinenctsus. (YK-1; YK-6; OIIK-1; OIIK-
7)

Tpancnoptueie PHK. Crpykrypa TPHK. IlepBuunas crpykTypa: [iMHA Leneil; BTOpUYHAs
CTPYKTYypa: «KIJICBEPHBIN JHCT», JABYyCIUpaNbHbie u oxHocnupanbHbie yyacTku. (YK-1; VK-6;
OIIK-1; OIIK-7)

Peakuuu  amuuoamuupoBanus TPHK: akTuBupoBaHMe aMUHOKHCIOT € 00pa3oBaHUEM
aMUHOALIMJIA/ICHUIIATOB U NIEpEHOC aMUHOAWIbHBEIX ocTaTkoB Ha TPHK. CrpykrypHas
komruiemMentapaoctb TPHK u amunoarmn-TPHK-cunteras. (YK-1; YK-6; OIIK-1; OITK-7)
Pu6ocomuslii stan TpaHcisaiuu. CTaguu TpaHCISALUM: WHULUALMS, JIOHTAlUs U TepMUHAIMA.
[TocnenoBarenbHoe  cuutbiBanue MPHK  pubocomamu.  Ilonmpubocombl.  PaGouuit
(anonranuonubii) 1k pudocomsl. (YK-1; VK-6; OITK-1; OIIK-7)

Perynsuus TpaHcmsuuu y SYKapuOT HAa CTaJuU WHUIMAIMM KaK IpUMepa TOTOBHOCTH K
peanu3alMM  CUCTEMbl MEHEIKMEHTa KayecTBa OMOTEXHOJIOTMYECKOM MpOOyKUHMU B
COOTBETCTBUH C TPEOOBAHHUSIMHU POCCHICKUX W MEXKIYHAPOIHBIX cTaHIapToB kadectBa. (YK-1;
VYK-6; OIIK-1; OIIK-7)

Pu6ocomusie PHK. 3nauenue pubocomuoit PHK. ®yHkunoHnanbHble AKTUBHOCTH u
(byHKIMOHATBHBIE y4yacTKH pubocoM. DYHKIMU CBA3BIBAaHUS: CBS3bIBAHME U YAEp)KaHUE
marpuyHoro noiaunykiaeotuaa (MPHK-cesaspiBatonmii yaactok) (YK-1; YK-6; OIIK-1; OIIK-7)
OyHkuuu cBa3biBaHus: yaepxkanue nentuaun-TPHK wmm neaumnnuposannoit TPHK (TPHK-
ces3piBarommuii P-yuacrok) (YK-1; YK-6; OITK-1; OITK-7)

Oyukiuu cBs3biBanus: cBs3biBanue aMmuHoamI-TPHK (TPHK-cBs3biBaromuit A-ygacrok) (YK-
1; VK-6; OIIK-1; OIIK-7)

OYHKIUU CBS3bIBAHUA: CBSI3bIBaHHE OENKOBBIX (akTopoB TpaHcusauun u ['TO (daxrop-
ces3piBarommil yuactok). (YK-1; YK-6; OITK-1; OITK-7)
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77.

78.

79.

80.

DONOHTanMOHHbIN 1muKi  pubocombl. [locienoBaTenbHOCTh COOBITUH M MOJEKYJISPHBIC
Mexanu3mbl: nepebop TPHK; y3HaBanme aHTHKOMOHA; OTOOp MPaBHIBHOTO KOJIOH-
AHTUKOJIOHOBOTO  KoMmIuiekca.  TpancnenTuganusi  (oOpa3oBaHuME  TMENTHIAHOW  CBSI3H).
Tpancnokauus. [lepeaBmkenrne MaTpUlbl IpU TpaHCIOKAMU. Mojellb TUHAMHUYECKON padoThl
pubocombl B 3nourannonnom nukie. (YK-1; YK-6; OIIK-1; OITK-7)

Nunnmanys TpaHcosauuyd. 3HAY€HWE MHUIMALUU TpaHCIAUMd. HUIUUpYOKUe KOJOHBI U HX
nosnoxenue B MPHK npo- u sykapuor. MHummaropueie TPHK u uHMIIMATOpHI TpaHCIALUU.
benkoBeie dakropsl wHHMnpanuu. Cocrosaue pubocom mepen ununmainuei. (YK-1; YK-6;
OIIK-1; OIIK-7)

Wuunumanus TpaHCISAUUU Yy NPOKapHOT. Accouuanus mnpokapuoruyeckoit 30S-cyOuacTuiibi
puOOCOMBI ¢ MaTPUYHBIM TOJUHYKIEOTHIOM. [locimenoBarenbHOCTh COOBITUH B Ipolecce
WHHUIHAIUMHE Y TPoKaproT. Muurmanus tpancisiun y sykapuor. (YK-1; YK-6; OITK-1; OIIK-7)
TepmuHnanus TpaHcnsiuu. [Ipo- U dykapuoTHYeckue OenKoBble (HAaKTOPhl TEPMHUHAIUY;
y3HaBaeMble MU TEPMUHUPYIOIINE KOJAOHBL. CBs3bIBaHHE (PAKTOPOB TEPMHUHAIIMU B A-ydacTKe
pubocomsl. I'maponus nentuamin-TPHK. OcBoboxxnenue nurannos. Juccoumanus cyO4yacTHIL.
(YK-1; YK-6; OIIK-1; OIIK-7)

Pasznen 10

81.

82.

Penapanua JJHK — MexaHus3m wucCIpaBlIeHUs TMOBpPEXKIECHUM B Hell. Tumbl MOBpeXIaronIux
uszmenenuii B JIHK (ToukoBbie MyTaiuu, cTpyKTypHbIe HapyuieHus) 1 ux nociencreus. (YK-1;
VK-6; OIIK-1; OIIK-7)

YHUBEpPCATLHOCTh TMPUHITUIIOB penapanud y Tpo- H IYKapuoT. DPPEKTUBHOCTH CHCTEM
penaparmu. (YK-1; YK-6; OIIK-1; OIIK-7)

6.3. llIkaia oLeHOYHBIX CPEACTB

YpoBHH Kpurepun oueHuBanus OueHo4yHbIe
OCBOEHMA cpeacTBa
KOMIIeTeHIu (K0J1-BO 0aJ1J10B)
[IponBuHyTHIN 3Haer: TecroBble 3anaHus
(75-100 6amnoB) | -  orimyHO ~ 3HaeT  MeToabl  oBiaaeHus | (31-40)
«3aUTEHOY, CIOCOOHOCTRIO M TOTOBHOCTBIO — HCHONB30BaTh | Pedepar (9-10)
COTITUIHOY OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYYHBIX
JUCLUIUIMH B HPOQEeCCHOHANBHONW JAeATeNbHOCTH, | Bompockr Ui
OPUMEHSTh METOJbI MaTeMaTHUYECKOro aHaim3a W | k3ameHa  (35-50)
MO/JICTUPOBaHMUS, TEOPETUYECKOTO u | 6amoB

AKCIIEPUMEHTAIIBHOTO UCCIIEA0BAHNS,

-OCHOBHBIE TEPMHHBI U MOHATUSA JUCLUIIINHBI,
Ymeer:

OTJIMYHO YMEET IOJIb30BaThCS CIIOCOOHOCTBIO K
peanu3alyy U yrpaBleHUI0 OMOTEXHOJIOITMYECKUMHU
IpoLeccamy,

Bmaneer:

- OTVIMYHO BJaJ€eT CHOCOOHOCTHIO MCIIOIb30BAThH
3HaHUS O COBPEMEHHOU (hM3NUECKON KapTHHE MUpa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTIX,
CTPOCHHUHU BEI[ECTBA JUTS TOHMMaHMs
OKPY KaIOLLEr0 MUpa U SIBICHUN IPUPOLBL;

- TOTOBHOCTBKO K  pE€aM3allid  CUCTEMBI
MEHEPKMEHTa  KayecTBa  OMOTEXHOJIOTMYECKOU
NPOJIYKIIMU B COOTBETCTBUM C TpeOOBaHHUSIMU
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POCCHIICKUX U
KauyecTBa.

MEXIYHAPOIHBIX  CTaHIAPTOB

bazoerii (50 -74
Oayia) —
«3aYTCHOY,
«XOpOIIIO»

3HaerT:

- Xopouio 3HaeT
CIIOCOOHOCTBIO M T'OTOBHOCTBIO  HCIIOJB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(ECCHOHATBHON JEATEIBHOCTH,
MPUMEHSATh METOJbl MAaTEeMAaTUYECKOr0 aHAIM3a U
MOJICITUPOBAHMS, TEOPETUUYECKOTO n
AKCIEPUMEHTAILHOTO UCCIICIOBAHNS;

Vmeer:

-XOpOIIIO YMEET TMOJIbh30BAThCS CIOCOOHOCTBIO K
pealM3aly U YIpaBJIEeHUI0 OMOTEXHOJOTHISCKIMHU
polLeccamy,

Bnaneer xoporo:

- CHOCOOHOCTBIO  HCIOJIB30BaTh 3HAHUA O
COBPEMEHHOM  (U3MYECKOW  KapTHHE  MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHHUHU BEIeCTBA I IIOHMMAaHHS
OKPY’KAFOIIIEr0 MUPA U SIBIICHUH PUPOJIBI;

- TOTOBHOCTBIO K  pCaM3allid  CHUCTEMBI
MEHE/PKMEHTa  KauyecTBa  OHOTEXHOJIOTHYECKOM
MOPOAYKIIMM B COOTBETCTBUUM C TpeOOBaHUAMU
POCCHIMCKMX H  MEKIYHapOJHBIX  CTaHAApPTOB
KayecTBa.

METOJIbI OBJIaJCHUS

TectoBble 3aaHus
(21-30)

Pedepar (7-10)
Bomnpocsl s
sKk3ameHa (22-34)

[Toporossiii
(35 - 49 GamoB)

«3a4TEHOY,
«YI0BJIETBOPUTEI
BHO»

3Haer:

- YIOBJIETBOPUTEIBHO 3HAET METOJAbI OBJIA/ICHUSA
CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJB30BaTh
OCHOBHBEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(ECCUOHATBHON JesSTEIBHOCTH,
MPUMEHATh METOJIbl MaTEeMaTHYECKOro aHajlu3a U
MOJICITUPOBAHMS, TEOPETUYECKOTO i
AKCIIEPUMEHTAIBHOTO UCCIIEA0BAHMUS,

YmMmeer:

- YIOBJIETBOPUTEIBHO YMEET  IOJb30BaThCS
CIIOCOOHOCTBIO K peau3allud U YIPaBICHUIO
OMOTEXHOJIOTMYECKIUMHU TIPOIIeCCaMH;

Braaneer:

- YIOBJIETBOPUTEIHHO BIAJICET CIOCOOHOCTHIO
HCIOJIb30BaTh 3HAHUS O COBpPEMEHHON (u3ndecKon
KapTUHE  MHpa, [POCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHMU  BEIIeCTBa IS
MOHUMAaHUSI OKPYXKAIOIIETO MHpa U SIBICHHUU
TIPUPOJIBI;

- TOTOBHOCTbIO K  peaM3allud  CHUCTEMBI
MEHEKMEHTAa  KayecTBa  OHMOTEXHOJIOTMYECKOM
MOPOAYKIIMM B COOTBETCTBUM C TpeOOBaHUAMU
POCCHUCKMX ¥  MEXKIyHAPOJIHBIX  CTaHIAapTOB
KadyecTBa.

TecToBble 3amanus
(11-20)

Pedepar (5-8)
Bomnpocsr 1A
sk3ameHa (19-21)

Huskuit

He 3naer:

TectoBrle 3amaHus
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(TOTIOPOTOBBIIA) METO/IBI OBJIAZICHUS CIIOCOOHOCTHIO M roToBHOCTHIO | (0-10)

(koMIeTeHLUsI HE | UCOJIb30BATh OCHOBHBIE 3akoHbI | Pedepat(0-6)
copMupoBaHa) | eCTECTBEHHOHAYYHBIX JAHCIMIUINH B | Bompocsr ISt
(Menee 35 | mpodeccHOHANBHON — JEATEIBHOCTH, TPUMEHSTH | k3ameHa— (0-18)
0amioB) — «HE | METOMBI MaTeMaTHYECKOro aHanmza "

3aYTEHOY, MOJICTTUPOBAHHS, TEOPETUIECKOTO u

«HEYIOBJICTBOPUT | SKCHEPHUMEHTAIHLHOTO NCCIICIOBAHHUS;

€JIIbHO» He ymeer:

- TI0JIb30BAThCSI CHOCOOHOCTBIO K pealu3allud U
VIIPABJICHUIO OMOTEXHOJIOTMYECKIMH MIPOIIECCaMU,
He Bnaneer:

- CIIOCOOHOCTBIO  HCIIOJIB30BaTh 3HAHHUS O
COBPEMEHHOW  (U3MYECKOW  KapTHHE  MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEIeCTBA I [IOHMMAaHHS
OKPY’KAFOIIIEr0 MUPA U SIBIICHUH PUPOJIBI;

- TOTOBHOCTBIO K  pCal3allid  CHUCTEMBI
MEHEHKMEHTA  KauyecTBa  OHMOTEXHOJIOIHYECKON
NPOAYKIIMM B COOTBETCTBUM C TPeOOBaHHUSAMU
POCCHIMCKMX M  MEXKIYHAapOAHBIX  CTaHAApPTOB
KadyecTBa

Bce KoMILIEKTHI OOCHOYHBIX CPCIACTB (KOHTpOHBHO-I/ISMepI/ITeJ'IBHBIX MaTepI/IaJ'IOB),
HEOOXOAMMBIX JUIsI OLIGHKH 3HAHWM, YMEHUW, HABBIKOB M (WUJM) OIbITA JACSITEIBHOCTH,
XAPaKTCPUIYIONIUEC STallbl q)OpMI/IpOBaHI/IH KOMHCTCHI_[PII;’I B IIPOHOECCC OCBOCHUA AUCHUILIMHBI
(Momynst) moApoOHO TMpeAcCTaBieHbl B JOKyMeHTe «DOHJ] OLIEHOYHBIX CPENICTB IUCHUILIAHBI
(MOIYIIS)».

7. YueOHO-MeTOAMYecKOe U HHMOpPMAIMOHHOE ofecnevyeHHe TUCHMILUIUHBI
(Mmopyast) «OCHOBBI MOJICKYJISIPHOM OHOJIOTHM»

7.1. OcHoBHasl yyeOHas1 JUTepaTypa:

1. baxxenoBa, I.A. OcHOBBI MOJIeKyIIpHON Ononoruu. Teopust U NpakTHKa : yueOHOe mocodue
: DJIEKTPOHHO-OnOIMoTeyHas cucrema : caiit / U.A. baxenosa, T.A. Ky3neuoBa. — CaHkT-
[lerep6ypr Jlamsp, 2021. — 140 c¢. — ISBN 978-5-8114-2698-0 — URL:
https://e.lanbook.com/book/99204. — Pexxum fnoctyma: aisi 3aperucTpHp. Moib30BaTene. —
TeKCT : PIEeKTPOHHBIN.

2. CksopuoBa, H.H. OcHoBel OnoxumMuu u MojekyiasipHo Ouonoruu. Y. . Xumuueckue
KOMITOHEHTHI KJIETKU: yueOHOe mocooue. [DeKTpoHHbIN pecypc] — DnektpoH. aad. — CII6. :
HNY UTMO, 2016. — 154 ¢. — Pexxum noctyna: http://e.lanbook.com/book/91337

7.2 JlonmoJiHMTEJIbHAS Y4YeOHasi JuTeparypa:

1. baxxenosa, M.A. OcHOBBI MoneKyispHOW Ouonoruu. Teopus M mpakTUKa [DIEKTPOHHBIN
pecypce] : yaednoe nocobue / U.A. baxxenosa, T.A. Ky3nenoBa. — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlanb, 2018. — 140 c. — Pexum nocryma: https://e.lanbook.com/book/99204. —
3ari. ¢ 3KpaHa.

2. bproxanos, AJI. u ap. MonekynsapHas Mukpo6uosiorus/ nox pen A.U. Herpycosa.- M.: 13-Bo
Mock. yH-Ta, 2012. — 477 c.
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3. Kparkuif Kypc JEKIHMi MO MOJEKYIApHOH Ouonoruu [DneKTpoHHBIH pecypc] : ydeOHOe
nocobue / coct. H.W. Aposan, E.I'. [IpynaukoBa. — Dnektpon. gad. — Open : Openl"AY, 2016.
— 84 ¢. — Pexxum nocryma: https://e.lanbook.com/book/91719. — 3arn. ¢ skpana.

7.3. Meroguvyeckue yKa3aHUs M0 OCBOCHHMIO TUCHMILIMHBI

1. Meromuueckue yKaszaHusi 1Jis NPAKTHYECKUX 3aHATHH MO JUCHHILIHHE «OCHOBBI MOJICKYIISIPHOM
Ouonorum» Ui oOywaromuxcs 1o HampasieHuto noarotoBku: 19.03.01- Buotexnomorwus.
Muuypunck- Haykorpag P®, Muuypunckuii 'AY, 2026.

7.4. UndopmanuoHHble U HU(PPOBbIE TEXHOJOTUHU (IPOrpaMMHOe
o0ecrnevyeHnne, COBpeMeHHbIe MPodecCHOHANIbHBIC 0a3bI JAHHBIX U

HH(pOpPMaAIIMOHHBbIE CIIPABOYHbIE CUCTEMbI)

VuebHasg aucuuiuiiHa (MOIyJb) IpelycCMaTpUBaeT OCBOEHHUE HH(MOPMALMOHHBIX H
UPOBBIX TEXHONIOTHUH. Peanmu3anus @ poBhIX TEXHOIOTHI B 00pa30BaTeIbHOM ITPOCTPAHCTBE
SBISICTCA OJHOW W3 BaXKHEHIIMX Leied oOpa3oBaHMs, Jarolledl BO3MOXXHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadecTBa OOYYaIOmMXCs Kak OyIyHIMX BBICOKOKBAIM(HUIIMPOBAHHBIX
CIEUAJINCTOB.

[udpoBbie TEXHOJIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()(HEKTUBHOTO PELICHHS
3a7ja4  MPO(EeCcCHOHANTBHOIO0, COLMAIBHOIO, JMYHOCTHOIO XapakTepa C HCIHOJIb30BAHHUEM
pa3IMYHBIX BHJIOB KOMMYHUKAIIMOHHBIX TEeXHONOTHHA. OcBoeHHe HU(POBBIX TEXHOJOTHHA B
paMKax JaHHOM JUCUMIUIMHBI (MOAYNS) OPHUEHTUPOBAHO Ha CIIOCOOHOCTH O€30IIaCHO U
HQ/JIOKAIIUM  00pa3oM TMOoJy4yaTh JOCTYH, YIPaBIATh, HMHTETPHPOBATH, OOMEHUBATHCH,
OLIEHMBaTb W CO3JaBaTb HH(POPMALMIO C TMOMOUIbI0 HHU(POBBIX YCTPOMCTB U CETEBBIX
texHosjoruil. dopmMupoBanre HUPPOBON KOMIIETEHTHOCTU IPEAINONAracT padoTy C JIaHHBIMH,
BJIaJICHNE UHCTPYMEHTAMH U1 KOMMYHHMKALUH.

7.4.1. DIeKTPOHHO-0UOJIMOTEYHAS] CHCTEMBI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3aHHE YCIyr OT
01.09.2025 Ne 6/u (CeteBast 2yieKTpOHHAsI OUOIMOTEKA).

2. baza gaHHBIX 3JeKTPOHHBIX MHPopMannoHHbIX pecypcoB @I'BHY ITHCXbB (norosop
o oOecrneyeHuto JocTyna K AJIeKTpOHHBIM HH(popManmoHHbIM pecypcam PI'BHY ITHCXb
yepes Tepmunan yaanennoro poctyna (TY ®I'BHY ITHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnextporHoe H3naTeabcTBo FOPAWTY (https://urait.ru/) (1oroBop Ha okasaHue
YCIYT 1O TPENOCTaBIEHUI0 JocTyna K oOpasoBarenbHoi miargopme OO0 «DneKTpoHHOE
m3narensctBo FOPAUTY ot 01.09.2025 No 7326).

4. DnexTpoHHO-OMOMMoTeuHass cucrema «Bepuaackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6e3BO3ME3THOE UCTIONB30BaHUE Mpoun3BeaeHH oT 26.03.2020 Ne 14/20/25).

5. baza nannbix HOB «HanumonaneHas snekTponHas 6ubnunoreka» (https://rusneb.ru/)
(morosop o moxkaodeHnu Kk HOb u npenocrasnenuu nocrymna k oobekram HOb ot 02.09.2024
Ne 101/HOB/4712-m).

6. JloroBop O COTpyIHHYECTBE MO OKa3aHHUIO OMOTMOTEYHO-UH(POPMALMOHHBIX H
COLMOKYJIBTYPHBIX YCIYT IIOJIb30BATENsIM YHHBEPCHTETA W3 YWCIIa HHBAJIHIOB MO 3PEHUIO,
CJIa0OBUIAIINX, MUHBAJIMIOB JAPYIHMX KaTerOpHil ¢ OrpaHMYEHHBIM JOCTYIIOM K HMH(OpMAaIHH,
T, UMEIOIMX TpyaHOCTH c ureHueM MockoneyaTtHoro tekcta TOI'BYK «TamOoBckas
oOnacTHast yHUBepcayibHas HayuHas Oubmnoreka uMm. A.C. Ilymkuna» dunmnan «CrenuanbHas
oubmuoreka s caenbix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (morosop o
corpyanndectse oT 10.10.2024 Ne 0001).

7.4.2. UndopManmoHHbIe CIPABOYHBIE CHCTEMbI
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https://e.lanbook.com/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

1. CnpaBounas npaBoBas cucreMa Koncynerantllimtoc (10roBop mocraBku, aganTaluu U
compoBOXACHUS dK3eMIUIIpoB cucteM KoncymnpranTlImoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHbIM nepuoanueckuil cnpaBouHuK «Cucrema I'APAHT» (nmoroBop Ha

yCIyrH 1Mo conpoBoxaeHuio oT 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpeMeHHbIe Ipo(deccuoHaIbHbIE 0a3bI JaHHBIX
1. Ba3a ;maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB HH()OPMAIMOHHO-00Pa30BaTEIbHOM
nporpammel «Pocmeron» (morosop ot 06.11.2025 Ne 505/2025)
2. baza nannbpix Hayunoii snextponnoii 6ubmmorexkn eLIBRARY.RU — poccuiickuit
UH()OPMAIIMOHHO-aHAJTMTHUECKHI MOpPTal B O0JACTH HAyKH, TEXHOJIOTHH, MEIUIMHBI |
obpazosanus - https://elibrary.ru/
3. ITopran oTKphITEIX AaHHBIX Poccuiickoi denepanmu - https://data.gov.ru/

4. OrtxkpbiTeie naHHble @DenepanbHON  CITyKObI

https://rosstat.gov.ru/opendata

FOCYIApCTBEHHOW CTATHUCTUKH -

7.4.4. JIuiieH3MOHHOE ¥ CBOOOHO PACHPOCTPAHsIEMOE TPOTPAMMHOE
obecrevyeHue, B TOM YHCJIE 0TEYeCTBEHHOTO MPON3BOACTBA

No HaumenoBanue Paspabotunk HocTtynHocTh Ccpuika Ha Enunbrit PexBu3uthI
1o (MueH3uoHHOE, | peecTp poCCHUICKUX MOJITBEP K TAIOIIETO
(mpaBooOnamate cBO0OOTHO nporpamm st OBM JIOKyMeHTa (TIpH
JIb) pacupoctpansiem | u BJ] (mpu Hammanmn) HaJIMYUH)
oe)
1 Microsoft Windows, Microsoft JInnen3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JercTBusA: 6eCCPOUHO
2 AHTHBHDPYCHOE AO JIuuensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIH
[POrPaMMHOE «JIabopartopus ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacrniepckoro» sphrase_id=415165 «Codrekcy ot
Kaspersky Endpoint (Poccust) 17.12.2025 Ne 6/H,
Security anst GuzHeca CPOK JICHCTBHS: C
18.12.2025 mo
17.12.2026
3 MoitOduc 000 «Hogsie Juniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
CranmapTHBIi - obayHbIe ov.ru/reestr/301631/? «PyOUKOH
OducHbIil makeT TEXHOJIOTHH sphrase_id=2698444 o1 24.04.2019 Ne
JU1s1 pabOoTHI ¢ (Poccus) 03641000008190000
JOKyMEHTaMU 12
¥ IIOYTOM CPOK JIEHCTBUSL:
(myoffice.ru) OeccpouHo
4 OducHbIN MakeT AO «P7» Juniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000

«P7-Ocducy»
(meckTorHas Bepcus)

ov.ru/reestr/306668/?
sphrase_id=4435041

«Codrexcy
ot 24.10.2023 Ne
03641000008230000
07
CPOK JeHCTBUSA:
GeccpouHo
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5 OmnepanoHHas 00O "basansT | JInnensuonnoe | https://reestr.digital.g Konrpakt ¢ 000

cucTeMa «AIBT cBOGOIHOE ov.ru/reestr/303262/? «Codreke»
OGpaszoBaHue» MPOTPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecreuenne" 03641000008230000
07
CPOK JEHCTBUSL:
O6eccpoyHO
6 [MporpammHuas AO Jluuensuonnoe | https://reestr.digital.g JIuueH3noHH
cucTeMa JUIs «AHTHILIATHAT ov.ru/reestr/303350/? bIii toroBop ¢ AO
0OHapyKEeHUS (Poccust) sphrase_id=2698186 «AHTHUIIATAAT» OT
TEKCTOBBIX 16.05.2025 Ne 10567,
3aMMCTBOBaHUN B CPOK JIEHCTBHUS: C
Y4IeOHBIX U HAyIHBIX 16.06.2025 mo
pabotax 15.06.2026

«Antunnaruat BY3»
(https://docs.antiplagia

us.ru)
7 Acrobat Reader Adobe Systems CBoGoaHO - -
- MPOCMOTP pacmpocTpaHsieM
nokymeHnToB PDF, oe
DjvuU
8 Foxit Reader Foxit CBo0omHO - -
- IPOCMOTP Corporation pacmpocTpaHsieM
nokymeHntoB PDF, oe
Djvu

7.4.5. Pecypcbl HHGPOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOM CETH

«AHTepHeT»
1. CDTOwiki: 6a3a 3nanwuit mo nuudposoii Tpanchopmarnuu https://cdto.wiki/
2. Pexum nocryna:.garant.ru - cnpasouno-npasosas cucrema «["TAPAHT»
3. Pexxum noctyna: www.consultant.ru - crnpaBouHo-mipaBoBasi cucrema «KoHCynbTaHT
ITmroc»
4. Hanmonanenenii  uudposoit  pecypc «PyKOHT» - MexoTpacieBas AJIEKTPOHHAs
O6ubnmoreka Ha 6a3e TexHoioruu Konrekcrywm http://www. rucont
S. OnekTpoHHass OuOIMoTe4YHast cucreMa PoccHilckoro rocyJapCTBEHHOTO arpapHoro
3a04yHOTO YHHBepcuTeTa http://ebs.rgazu.ru
6. WNurerpupoBannas Cuctema Mupopmanmonnsix Pecypcos Poccuiickoit Akanemun Hayk
http://isir.ras.ru/win/db/help.asp
7. Otkpeitass Pycckas snekTponHas Oubnmoreka www.orel.rsl.ru
8. Poccwuiickas rocynapctBennas oubnmoreka (PI'B) www.rsl.ru/ru/sl
9. CenbCKOX03HUCTBEHHO AIeKTpOHHOM OubmoTeke 3Hanui (CObu3) www.cnshb.ru/akdil
10.  Poccwmiickas cenbckas nH(popmanmonHas cetb WWw.fadr.msu.ru
11.  BupryanbHasd o6ubnuorexa 1o CEJIbCKOMY XO3SIICTBY
www.fadr.msu.ru/rin/library/index.html
12. ISHS - MexnyHnapoHoe 00I11IeCTBO CaJOBOAUYECKUX HAyK Www.ishs.org
13. Floridata - AJIEKTPOHHAS SHIMKIIONEIUS pacTeHuit

http://www.streetside.com/plants/floridata

14.  Agricultural Research Service http://www.ars.usda.gov

15. 0a3bl TaHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbBIC U MOUCKOBBIE crcteMbl Rambler, Yandex,
Google, nayuHast 3;1eKTpOoHHAs OMOIMOTEKA.

16.  www.molbiol.ru

31



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.garant.ru/
http://www/
http://ebs.rgazu.ru/
http://isir.ras.ru/win/db/help.asp
http://orel.rsl.ru/
http://www.rsl.ru/ru/s1/
http://www.cnshb.ru/akdil
http://www.fadr.msu.ru/
http://www.fadr.msu.ru/rin/library/index.html
http://www.streetside.com/plants/floridata
http://www.ars.usda.gov/
http://www.molbiol.ru/

17. WwWw.hature.ru

18.

www.biotechnolog.ru

7.4.6. Iln¢ppoBble MHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeJILHOM

NG~ WNE

Cepauc

npoiecce

LMS-mnardpopma Moodle
Bupryanpnas nocka Mupo: miro.com

Buptyansnas nocka SBoardhttps://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuchl: Aunexc./luck, O6mako Mail.ru
Cepsucel onpocos: Suaexc @opmel, MyQuiz
Cepsucel BuseocBs3u: Suaekc teaemoct, Webinar.ru
COBMECTHOH  PabOThI

http://www.trello.com

HaJl IHOpPOCKTaMu  JIA

HEOOJIBIINX Trello

rpymnn

7.4.7. HudpoBble TEXHOJIOTUHU, IPUMeHsIEMble TIPH U3yYeHHHU

JTHCIUILINHBI
Ne | [udposbie TEXHOIOTHH Bunst yueOHO# paboThI, dopmupyemblie HUJIK
BBIMIOJIHSACMbIE C IPUMEHCHUEM KOMIIETEHIIUH
(G POBOI TEXHOJIOTHH

1. | OOnauHBIE TEXHOIOTHH Jlekuuu VK-1 N1 yxa

CamocTosrenbHas paboTa U13vk-1
2. | bonbpme nanHble Jlexun YK-1 N1 yka

CamocTosrenbHas paboTa U13vk-1

8. MarepuajbHO-TEXHUYECKOEe o0ecnevyeHne U CIUIIUHbI

VYueOHas
ayauTopus  JJIs
MIPOBEICHUS
3aHITHU
JICKIITMOHHOTO
THUMA (r.
MuuypuHCK, YII
NuaTepHanuonanb

Hasg oM Ne 101 -
2/32

1. JKamro3u ropu3OHTaJIbHBIE HA
Tpu okHa (MHB. Ne 2101065486)

2. UnTepakTuBHasg nocka (MHB. Ne
2101040205)

3. CucteMHbIM KOMILICKT:
nporeccop Intel Original LGA
1150, BenTunsatop  Deepcool
THETA 21, marepuHckas TiaTa
ASUS  H81M-K<S-1150 iH,
nmamate DDR3 4 Gd, xecTkuii
muck 500 Gb, kopmyc MAXcase
H4403, 6mox mnurtanus Aerocool
350W ( uaB. Ne 21013400740)
4. TIpoekTop Viewsonic PJD6243
DLP 3200 lumens XGA 3000:1
HDMI 3D
5. HabGopwl J1eMOHCTpPallMOHHOTO
000pynoBaHUs u y4eOHO-

1. Microsoft Windows 7
(munen3ust ot 31.12.2013 Ne
49413124, OeccpouHo).
2. Microsoft Office 2010
(mumen3us ot 04.06.2015 Ne
65291658, 6eccpouHo).
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http://www.nature.ru/
http://www.biotechnolog.ru/

HaTrJISAHBIX ITOCOOUH.

VYyebnas
ayJIuTOpHUSI
MIPOBEICHHUSI
3aHATUI
CEMUHAPCKOTO
THUIIA, TPYIIITOBBIX
u
WHIUBU Ty ATbHBI
X KOHCYJIbTAIUU,
TEKYIIIETO
KOHTPOJIS u
IIPOMEKYTOUYHOU
aTTeCTallu
(Yuebnas
nabopaTtopus
MUKPOOHOJIOTUHN )
(r. MwuuypuHCK,

yuxo3  «Pomay,
9/29)

TUTS

1. Cymmmnbnbiit mkadp CM 50/250-
500-IIC  (uuB.Ne 41013401713)
2. Becol AIIEKTPOHHBIE
(maB.Ne2101040151)

3. Kamepa KbY-1 CITY Moz 9001
OaxkTepuIUuAHAS
yibTpaduoaeTOBas I XpaHEHUs
CTEPHWJIbHBIX WHCTPYMEHTOB (WHB.
Ne 21013600786)
4. Konbonarpeatens UT- 4100
ULAB (500mn+450 rpag) (uHB.Ne
21013600787)

5. YabpTpa3zBykoBas MOlKa (BaHHA)
Uitciean-3 DT (3 1n) (unHB.Ne
21013600791)

6. JHocka kiaccHas (WHB.Ne
41013602279)

7. Kpecno opucnoe AV 204 PL
MK tkanp (uHB.Ne 41013602313)
8. MuKpockon  MEIUIMHCKUN

buomen 2 (unB.Ne 41013401743,
41013401742, 41013401741,
41013401740, 41013401739,
41013401738, 41013401737,
41013401736, 41013401735,
41013401734, 41013401733,
41013401732, 41013401731,
41013401730, 41013401729,
41013401745, 41013401744)

9. Hacrennsiii skpan Lumien
Master Picture 220-220 cm (uHB.Ne
41013401708)

10. IIpubop nns uzmepenus (HI
2215-2 mukpornpoueccopHsii pH/
C - merp ¢ aBTOMAaTHYECKOU
KaJTMOPOBKOM u
aBTOTepMOKOMIEeHcalnei) (MHB.No
41013401712)

11. TIIpoextrop NEC M361 X
(uHB.No 41013401705)
12. CucremHbIi KOMILJIEKT:
ITporieccop Intel Original LGA

1. Microsoft Windows 7
(mnen3us ot 31.12.2013 Ne
49413124, OeccpouHo).
2. Microsoft Office 2010
(munen3us ot 04.06.2015 Ne
65291658, 6eccpodHo).
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1155, BeHTWIATOpP, MAaTEpPUHCKAs
ara, NamsATh, >KECTKUH JHUCK,
BUJICOKAPTAa, MOHUTOP,
YCTPOMCTBO JJII 4YTEHHUS KapT
naMsTH, IPUBO/I, KOpmyc,
KJIaBUaTypa,  MbIlb  (MHB.NO
41013401698)
13. Cron
XUMHUYECKUH (1200x600x750)
CTOJICIITH.  IUIACTUK/KapKac  ail.
npoduns (uHB.Ne 41013602351,

1a00paTOPHBI

41013602350, 41013602336,
41013602335, 41013602334,
41013602333, 41013602332,
41013602331, 4103602330,
41013602329, 41013602328,
41013602327, 41013602326,
41013602325, 41013602324,
41013602323, 41013602322)

14. Iletikep-unkyodarop ES- 20/60
¢ mwiardopmoii P-16/250, BioSan,
¢ gepxarermem mig 16 mryk 250
min  konb/ctak. BS-010135-CK
(mHB.No 21013400713)
15. Pedpakromerp UPD-45452M
C TOACBETKOW H  JOI.IIKAJIOM.
(uHB.No 41013401711)
16. VuerporepmoctaT (uHB.No
1101040311)

17.  llxad XpaHEeHUs
nabopaTopHOit MOCY bl
(800x450x1950) monku TUIACTHK/
Kapkac ajl. mpowib C 3aMKOM
(mHB. Ne 41013602357

T

VuyeOnas
ayauTopus  JJIs
MIPOBEICHUS
3aHITHU
CEMHUHApPCKOTO
THMA (r.
MunuypuHCK, yII.
NuaTepHanuonanb
Hast, na. 101,

I. Cron CV168 (uHB. No
21013600294)

2. Kommnsrotep "NL" B
KOMIUIEKTAlUN
G1610/H61M/4Gb/500Gb/450W,
KJIaBHATypa Gembird KB-

8300UM-BL-R, wmpmme Gembird,
monutop BenQ 21.5 G2250 (unB.
No 41013401656, 41013401655,

1. Microsoft Windows XP,7
(mmen3us ot 31.12.2013 Ne
49413124, OeccpouHo).
2. Microsoft Office 2003,
2010 (uueH3us oT
04.06.2015 No 65291658,
0eccpouHo).

3. AutoCAD Design Suite
Ultimate  (oroBop oT
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3/239a)

41013401654, 41013401653,
41013401652, 41013401651,
41013401650, 41013401649,
41013401648, 41013401647,
410134016486, 41013401645,
41013401644, 41013401643,
41013401642)

3. MynpTUMEAUNHBIA TPOEKTOP
NEC M230X (uHB. No
41013401578) Kommbrorepnas
TEXHUKa TMIOAKIIOYEHA K CETH
«HTEepHET» U oOecrieueHa
noctynoMm B QMMOC yHuBepcuTeTa.

17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JIOKajibHasi, 0Opa3oBaTelibHAs
JIALEH3US, CEPUMHBIA HOMEpP
NC50B-270716 JINLIEH3US
JNEHUCTBUTENbHA  OECCPOYHO,
OecriiatHas).

5. IIporpaMMHBIN KOMIUIEKC
«ACT-Tect Plusy»
(JIMIIEH3UOHHBIA JTOTOBOP OT
18.10.2016  Ne  JI-21/16).
6. 'IC Maplnfo Professional
150 ngns Windows s
y4eOHBIX 3aBEICHUM

(JIMLEH3UOHHBIA JOrOBOP OT
18.12.2015 Ne123/2015-y)

Pabouas mporpamma nucuuIuiMHbBL «OCHOBBI MOJIEKYJISIPHOM OMOJIOTHH)» COCTaBJIEHAa B

COOTBCTCTBUH

c TtpeboBanusiMu @OI'OC BO mno wnHanpaenenuto mnoaroroBku 19.03.01

Buorexuonorus, (ypoBeHb GakanaBpuara, YTBEPXKICHHOTO IPUKa3oM MuHHCTEpPCTBA
oOpazoBanus u Hayku PD Ne 736 or 10.08.2021.

ABTOp KaHAMJAT C.-X. HAYK, JOLEHT Kadeapbsl OMOTEXHOJIOTHH, CEIEKIUU U CEMEHOBO/ICTBA
CEIbCKOXO35MCTBEHHBIX KynbTyp benocoxos @.I'.

Penensent

KaHAMJAT C.-X. HayK, JOIEHT Kadeapsl

3emiieycTpoiicTBa 1 kagactpoB ['youn A.C.

naHAmapTHOW apXUTEKTYPHI,

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @IOC BO

HporpaMMa paccMOTpEHa Ha 3aCCJAaHUU Ka(be,[[pbl caaoBOACTBaA, OMOTEXHOJIOTHI W

CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SHUCTBEHHBIX KYJAbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

IIporpamma  paccMOTpeHa  Ha  3aceaHMU  y4eOHO-METOJUYECKOM  KOMHUCCHU
ITnonooBomHoro uHcturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampens 2022 r.)

[Iporpamma yTBep)kAeHa pelieHHeM Y4eOHO-METOJUYECKOro COBETa YHHBEpPCHTETa
poTokoa Ne ot «21» ampens 2022 r.

Ilpoepamma nepepabomana u donoanena 6 coomgemcemeuu ¢ mpedosanuimu @IoOC BO

[Iporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaoBOJICTBA, OMOTEXHOJOTMHA W
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SHUCTBEHHBIX KYNIbTYp (mpoTokosn Ne 9 ot «10» ampens
2023 r.)
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[Iporpamma  paccMOTpeHa Ha  3aceJaHMU  y4eOHO-METOJUYECKOM  KOMHUCCHUU
[TnomooBomHuoro uHcTUTyTa M. M.B. Muuypuna Mwuaypunckoro I'AY (mporokon Ne 9 or
«17» ampenst 2023 r.)

[IporpamMma yTBepkIeHa pelieHHeM Y4eOHO-METOJAMYECKOTO COBETa YHHUBEPCHUTETa
npotokoi Ne§ ot «20» ampensa 2023 r.

IIpozpamma nepepabomana u oononnena 6 coomsemcmeuu ¢ mpedosanuamu PI'OC BO

IIporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl CaJo0BOACTBA, OMOTEXHOJOIMU H
CEJIEKIINH CEJIbCKOX03AMCTBEHHBIX KyNbTyp (mpotokoin Ne 11 ot 3 mas 2024 r).

IIporpamma paccMoTpeHa Ha 3acelaHMM y4eOHO-METOAMYECKOH KOMUCCHM HHCTUTYTA
(byHIaMEeHTaTBHBIX M MPHUKIAJHBIX arpoOuorexHonoruii uM. M.B. Muuypuna MudypuHCKoro
I'AY (mmporokon Ne 10 ot 20 mast 2024 1.).

[Iporpamma yTBep:k/eHa Ha 3acelaHUU Y4eOHO-METOIMUYECKOTO COBETa YHHBEPCHTETA
(mpotokos Ne 10 ot 23 mast 2024 1.).

IIpoepamma paspabomana 6 coomeemcmesuu ¢ mpebosanusimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acedaHuu Kadeaphl CagoBOJICTBA, OMOTEXHOIOTUH W
CEJIEKIIMM CEIbCKOXO03AHCTBEHHBIX KYJIbTYp, IpoTokoa Ne 10 ot 08 anpenst 2025 r.

[IporpaMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONH KOMHUCCUU HMHCTUTYTA
dbyHIaMeHTaIbHBIX U MPUKIATHBIX arpoOuorexHonoruii um. M.B. Muuypuna MudypuHCKOTO
I'AY (npotokon Ne 8 ot 21 ampens 2025 ).

[Iporpamma yTBepkIeHa Ha 3acelaHUU Y4eOHO-METOAWYECKOTO COBETa YHHBEPCHUTETa
(mpotokoin Ne 8 ot 23 anpeins 2025 1.).

IIpoepamma paspabomana 6 coomeemcmeuu ¢ mpebosanusimu ©®I'OC BO

[IporpamMma paccmoTpeHa Ha 3acedaHMM Kadeapbl CaJ0BOJACTBA, OMOTEXHOJOTUH H
CEJIEKIINH CEIbCKOXO03AHCTBEHHBIX KYJIbTYp, IpoTokoa Ne 10 ot 10 anpenst 2026 r.

[IporpamMmMa paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONH KOMHCCHUU HMHCTUTYTa
(byHAaMEHTAIBHBIX U MPUKIAAHBIX arpobuorexHoiorui um. M.B. Muuypuna Muuypunckoro
I'AY (npotokon Ne 8 ot 20 ampens 2026 1.).

[Iporpamma yTBepkJieHa Ha 3acelaHMM Y4eOHO-METOAMYECKOTO COBETa YHHMBEpCUTETa
(mpotokoin Ne 7 ot 22 anpens 2026 1.).

OpurvHan IOKyMEHTa XpaHUTCS Ha Kadeape cagoBOJICTBA, OMOTEXHOJOTHHA U
CEJICKIIUU CEIbCKOXO3SCTBEHHBIX KYJIbTYP
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