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1. llesiu ocBOEHUSI AMCHUTLIAHBI (MOAYJIs1)

Hensimu ocBoeHUs AUCHUIUIMHBL  (MOAyssi) «OCHOBBI MOJIEKYJSIPHOM OHOJIOTHN
SBIIICTCS: (POPMUPOBAHUE Yy OOYYAIOIIMXCS TEOPETUYCCKUX TPEJCTABICHUNH OO0 OCHOBHBIX
METOJaX  MOJICKYJISIpHOM  OWOJIOrMH; MOJEKYISPHBIX W  TIEHETHMYECKUX  MeXaHHU3Max
(YHKIIMOHUPOBAHHSI CUCTEM JKU3HENCATEIHHOCTH; DJIEMEHTAPHBIX HABBIKOB ITOCTAHOBKHU
OHMOJIOTUYECKOr0 HKCIIEPUMEHTA B XOJI€ MPAKTUYECKUX 3aHITHIA.

3anaum:

- (dbopMupOBaHUE MTPEICTABICHUI 00 OCHOBHBIX MOJIEKYJISIPHBIX U T€HETUYECKIX
MeXaHu3MaxX (QYHKIIMOHHPOBAHUS CHCTEM KH3HEACATECILHOCTH

JaTh MpeACTaBlIeHuEe 00 OCHOBHBIX METOaX, IPUMEHSEMBIX JJI TOCTAHOBKH MOJIEKYJISPHO-
OMOJIOTUYECKHX YKCIIEPUMEHTOB;

HAY4YUTh 00yYaIOUIMXCcs aHAIU3UPOBATh COBPEMEHHbBIE JAHHbBIE 00 MCIIOIb30BAHUU METOJIOB
MOJICKYJISIPHOUM OMOJIOTHUH IS CO3J]aHMSI OPTaHU3MOB C ITOJIE3HBIMUA CBOHCTBAMH.

dbopMUPOBATH YMEHHUE CAMOCTOSTENILHO OCYIIECTBIATH cOOp, 00pabOTKY, HHTEPIIPETALIUIO
Omoyornyeckor HHGOPMAITUH JIJIsl PEIICHHS HAYIHBIX U MTPAKTHYCCKHUX 3a7a4d B 001aCTH JUIs
pellIeHns] HAyYHBIX U MPAKTUYECKUX 3a/1a4 B 00JIACTH MOJIEKYISAPHON OMOJIOTHHU, HEOOXOAUMBIX
it 3¢(HEKTHBHON U TIeNICHAPaBICHHON MPO(eCcCHOHABHOM IeATETBHOCTH.

2. MecTo JMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbI

HucuummuHa  «OCHOBBI  MOJIEKYJSIPHOM ~ Ouojorum»  sIBIsieTcsl  00sA3aTeNbHOM
JMCIUILIMHOM, BXOIUT B coctaB biioka 1 «/luctummunsl (Moaynu) b1.0.23.

OcBoeHME JUCUUIUIMHBI B3aMMOCBS3aHO C HW3YYEHMEM TaKUX JUCUUIUIMH, Kak:
«Oprannueckas XuMusy, «O011as 1 HeopraHuueckasi XuMus», « OCHOBbI OMOXUMHN».

3HaHUS U HABBIKU, MPHOOPETEHHBIC MPU OCBOCHUE JAHHOW AMCUUIUIMHBI HEOOXOIMMBI
npu  u3ydyeHuu aucuuiuimH:  «®@usunonorus pacteHui», «l'eHetuka», «TpaHCreHHble
JYKapuOTHUYECKHE OpraHusmel», «llutomorus u rucromorusi», «l'eéHHas WHXKEHEPUS,
TUCUMIUIMHOM  Kak: «['eHHas WHXeHepus», M8 YCIEHUIHOTO MPOXOXJIEHUS Yy4eOHOI
O3HAKOMUTEIILHOM  MPAaKTUKH, IPOU3BOJCTBEHHOM HAy4YHO-UCCIEIOBATEIbCKOW  PabOTHI,
roCyJapCTBEHHOT'O DK3aMEHa.

3. IlnaHupyemble pe3yJbTaTbl 00yYeHUsS] MO JMCUHUILUINHE, COOTHECEHHbIE C
IUVIAHUPYEMbIMU Pe3yJbTATAMHU OCBOEHUS 00Pa30BaTeJIbHOM nporpamMmel

VYK-1. CiocobeH ocyniecTBIsITh TOUCK, KpUTHYECKUI aHaIU3 U CHHTE3 HH(OpMAIINH, TPUMEHSTh
CHCTEMHBIH MOJXOJ ISl pELIeHHsI IOCTABJICHHBIX 3a/1a4

VYK-6. CiocobeH ympaBisiTb CBOMM BPEMEHEM, BBICTPAMBATh M PEATH30BBIBATH TPACKTOPHIO
CaMOpa3BUTHS HA OCHOBE MPHUHIIUIIOB 00pa30BaHMUs B TEUCHUE BCEH KU3HH

OIIK-1. CmocobGeH wu3ydaTh, aHAJIW3UPOBATH, HWCIOJIB30BATh OWOJOTHYECKHE OOBEKTHl U
MPOLIECCHI, OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTSIX MaTEeMaTHYECKHX, PU3MUECKUX, XUMHUYECKUX U
OMOJIOTMYECKMX HAYK M UX B3aUMOCBSI3AX

OIIK-7. CiocobeH MpOBOIUTE IKCIEPUMEHTAIBHBIE UCCIICIOBAHUS M WCIIBITAHUS 10 3aaHHON
METOAMKE, HaOMIOJeHHs W u3MepeHHus, o0padarbiBaTh W HHTEPIPETUPOBATH HKCIEPUMEHTAIbHBIE
JaHHbIE, TPUMEHSST MaTeMaTHuecKue, Gu3nuecKkue, GU3NKO-XUMHUECKUE, XUMHUUECKUE, ONOIOTHYECKHE,
MUKPOOHOJIOTUECKIE METOIbI

Kon n Kputepuu olieHuBaHus pe3yabTaTOB 00yUeHUS
HAUMCHOBAHUC KO]I u HH3KI/H71
YHMBEPCATbHON | HayMEHOBaHUE | (IOMOPOTOBBIH, . N
MTOPOTOBBIN 0a30BbIi .
KOMIICTCHIIMHA HHJMKATOpa KOMIIETEHIIUSA MPOABUHYTHIN
JTOCTIKEHUS He




VHUBEPCAITBHBIX
KOMIIETEHITUI

ctopmupoBana)

Karer OpHsd YHUBCPCAJIBbHBIX KOMIICTCH

LII/Iﬁ - CucTeMHOE U KPUTHUYCCKOC MBIIIIJICHUC

YK-1. Cnocoben
OCYIIIECTBIISTH
TTOWCK,
KPUTUYECKHUN
aHaIU3 U CHHTE3
nHpOopMaIuy,
MIPUMEHSITh
CHUCTEMHBII
TTOIXO/T
pemieHus
MOCTaBICHHBIX
3amaq

JUTS

N-1yka — | He anammsupyet | Cnabo B nocrarounoii | Ha  BbIcOkOM
Ananmupyer MIOCTABJICHHYIO | QHAIN3UPYET | CTEHNECHH ypOBHE
NOCTABJICHHYIO | 3a/1a4y, MIOCTABJICHHYIO | aHAJTH3UPYET aHAIN3UpPYyeT
3ajauy, BBIJIEIISS ee | 3agauy, MOCTAaBJICHHYIO | TMOCTaBJICHHYIO
BBIIIEJISIS ee | Oa3oBbIe BBIICNISISL €€ | 3aj;auy, 3ajady,
0a3oBble cocraBsiomue, | 6a30BbIe BBIICTISIS ee | BBIEAL e
COCTaBIISIIOIINE, | OCYIIECTBIISIET cocTaBisifomK | 0a30BbIe 0a3oBbIC
OCYILIECTBIISIET JEKOMITIO3HLIMIO | €, COCTaBJISIIOIINE, | COCTaBIISIFOLIH
JEKOMITO3HILIUIO | 337a4n OCYIIECTBISIET | OCYIIECTBISIET e,
3a71a4n JEKOMITO3UIHM | JEKOMITO3HIHUIO | OCYIIECTBISET
10 33]1a4U 3a1auu JEKOMITO3HULIU
10 33/1a91
NJ1-2yx-1 — | He moxeT | Hegocrarouno | JloctaTouno Vcnemno
Haxonmut U | HaXOJUTh U | HaXOAUT U | XOpOIUIO HaXOJUT u
KPUTUYECKU KPUTHYECKH KPUTUYECKU HaXOJUT U | KpUTHYECKH
aHAIH3UPYET aHAIN3UPOBATh | AHAIU3UPYET | KPUTHIECKU aHAIHN3UPYeT
nH(POPMAITHIO, rH(pOpMAaIHIo, WH(POPMAITHIO, | aHATH3UPYET nH(pOpMAaIHIo,
HEOO0XOUMYIO HEO00XOIUMYIO HEOOXOUMYIO | HH(MOPMAIHIO, HEOOXOUMYIO
JUIL  peIIeHWs | Il PEIICHUS | s pemeHus | HeOOXOAMMYIO | sl peIleHHs
MTOCTaBICHHON [TOCTABJICHHOU MOCTABICHHON | Ul PENICHMs | MOCTaBICHHON
3a7auu 3a1a9u 3a7auu MOCTaBJICHHON 3a7aum
3aJauu
N-3yka — | He moxer | Cmabo Xopormro OTnaHO
PaccmarpuBaer | paccMaTpuBaTh | paccMaTpHBae | pacCMaTpHBAeT | paccMarpuBae
BO3MOYHEBIC BO3MOXHEIE T BO3MOXXHBIE | BO3MOXKHBIC T BO3MOYHBIE
BapUaHTHI BapUaHTHI BapUaHTHI BapUaHTHI BapUaHTHI
peuIeHust penieHus peneHust penieHus pemeHus
3aja4u, 3aja4u, 3ajauu, 3ajauu, 3aJa4u,
OIICHWBAasl ~ KX | OLCHWBAsi WX | OLIEHMBAas WX | OICHWBAs WX | OLIEHWBAas HX
JOCTOMHCTBAa U | JOCTOMHCTBA U | JJOCTOMHCTBA M | JOCTOMHCTBA | | JIOCTOMHCTBA U
HEJIOCTATK! HEJIOCTaTKU HEJIOCTATKH HEJIOCTATK! HEJJOCTATKH
N/T-4vk-1 — | He Mmoxet | HeyBepeHHO Jocrarouno OtnuaHO
AprymeHtrupoBa | GOpMHPOBATH bopmupyeT YEeTKO tdopmupyer
HO QopMHUpyeT | cOOCTBEHHBIE coOctBeHHBIE | (hopmmpyeT cOOCTBEHHBIE
COOCTBEHHBIE CYXKJICHUSI U | Cy)KJeHHUs ¥ | COOCTBEHHBIE CYyXKJICHUS |
CYXJICHUS U | OIICHKH, OIICHKH, CYXK/IeHUS U | OICHKH,
OLICHKH, oTmIM4YaeT (paKThl | OTINYAeT OLICHKH, OTJINYaeT
otnu4aeT GakTel | OT MHEHHH U | (DaKThI oT | oTnu4aeT GakThl | (HaKThl oT
OT MHEHHH U | MHTEpIpeTauuil | MHEHUI A | OT MHEHMM U | MHEHHH 51
MHTEPIPETAUA | B paCCy’KOCHMSAX | MHTEPIpPETAlH | MHTEpHpeTaudili | HHTEepIpeTanu
B PACCYXICHUSX | IPyTrux i B | B pacCyXIeHUsX | i B
JPYTUX YYaCTHUKOB paccyXIeHUsIX | APYrux paccyXJIeHusX
YYaCTHUKOB NESITENbHOCTH, | IPYTUX YYaCTHUKOB JPYTUX
JESTEeIbHOCTH, | MPUHUMAET YYaCTHUKOB JESTETbHOCTH, | YYaCTHHKOB
NPUHUMAET 00OCHOBaHHOE | JIESATEIBHOCTH, | IPUHUMAET JeSITETbHOCTH,
000CHOBaHHOE pereHne MPUHUMAET 000CHOBaHHOE MPUHUMAET
peleHue MOCTaBJICHHON 000CHOBaHHOE | pelleHHe 000CHOBaHHOE
MOCTaBJIEHHON | 3a1a4u peleHue MOCTaBJIEHHON | pelieHue
3a]auu MOCTAaBIICHHOHN | 3a/1a4n MIOCTaBJICHHOH
3a1auu 3a1a4u




N-5yk-1 — | He MoxeT | HeyBepenHo JocTtaTouno OTnuaHO
Onpenensier u | onpenenarts ¥ | OmnpenensieT M | 4€TKO ompeznenseT u
OILICHHBAET OLICHHUBATh OILICHHBAET ompezenseT U | OLEHUBAET
MOCIEACTBUA TIOCIIEACTBUS MOCIEACTBUSA OIICHHUBAET MOCIIEACTBUSA
BO3MOJKHBIX BO3MO>KHBIX BO3MOJKHBIX MTOCIIEZICTBHS BO3MOJKHBIX
peLieHui peuieHui peLieHuin BO3MOXKHBIX peueHuit
3aa4n 3aJ1a4uu 3aa4n perieHuit 3a/1a4u
3a]1a4n
Kareropusi yHuBepcanmpHBIX KoMmmeTeHIMH - CamoopraHu3amusi W caMopa3BUTHE (B TOM YHCIE
310pOBbecOEpeKeHNE)
YK-6. Cnocoben W-1yk-6 — He npumensier He Xoporio OTnnyHO
YIPaBISATh CBOUM [Ipumensiet 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
peanrn30BHIBATh mpenenax (JIMIHOCTHBIX, CBOHX rpeneax pecypcax u ux
TPAEKTOPHIO (IMYHOCTHBIX, CUTYaTHUBHBIX, | pecypcax M uX | (JMYHOCTHBIX, rpenenax
CaMOpa3BUTHUS Ha | CHUTYaTHBHBIX, BPEMEHHBIX U npeenax CUTYaTUBHBIX, | (JUYHOCTHBIX,
OCHOBE BPEMEHHBIX U T.1.), IS (JINYHOCTHBIX, BPEMEHHBIX U CUTYaTUBHBIX,
MIPUHIINATIOB T.J1.), JUIS YCHEITHOTO CUTYaTUBHBIX, T.J.), JUTS BPEMEHHBIX U
oOpazoBaHusi B YCHEIHOTO BBITIOJTHEHUS BPEMEHHBIX U YCHENIHOTo T.J.), JUIS
TeYeHHe BCel | BBINOJIHEHUS MOpy4YeHHOU T.1.), s BBITOJTHEHHUS YCHEIIHOTro
KU3ZHU MOpy4YeHHON paboThI YCIIETITHOTO Mopy4YeHHON BBITIOTHEHHUS
paboTsI BEITIOJTHEHHS paboTsI Mopy4eHHON
MOPYYCHHON paboThI
paboThI
NJ1-2yx6 — He monnmaer He JloBoIIbHO OTtnugaHo
[lonumaer Ba)XHOCTh JIOCTaTOYHO XOpOLIO MMOHUMAaEeT
BaXHOCTh IUTAHUPOBAHUS MOHUMAaeT MOHUMAaeT BaYKHOCTh
TUTAHUPOBAHUS | MEPCIIEKTHBHBIX Ba)KHOCTh BaYKHOCTh TUTAHUPOBAHUS
MIEPCIIEKTHBHBIX nesei IUIAHUPOBAHUS | TUIAHUPOBAHUS | TEPCIIEKTHBHBI
nenen cOOCTBEHHOU IIEPCIIEKTUBHBI | MEPCIEKTUBHBIX X LeNen
cOOCTBEHHOU JIESATEIbHOCTH C X nenen nenen COOCTBEHHOH
JIESTEIIbHOCTH C y4eToM coOCTBEHHOH coOCTBEHHOU JIeSITeIbHOCTH
y4eToM YCIIOBHIA, JIeSATENIbHOCTH | JEeSITeTbHOCTH C C y4eToMm
YCIIOBUH, CPEJICTB, C y4eToM y4eToM YCIIOBHiA,
CpEIICTB, JIMYHOCTHBIX YCIIOBHH, YCIIOBHA, CpEeJCTB,
JIUIHOCTHBIX BO3MOXKHOCTEH, CPEIICTB, CpEeIICTB, JIUIHOCTHBIX
BO3MOKHOCTEH, 3TaroB JIMYHOCTHBIX JTIUYHOCTHBIX BO3MOKHOCTEH
3TAroB KapbepHOTO BO3MOXXHOCTEH | BO3MOXKHOCTEH, , DTaIoB
KapbepHOTO pocra, , OTaroB 3TAroB KapbepHOTO
pocra, BpPEMEHHOM KapbepHOTO KapbepHOTO pocra,
BPEMEHHOI TIEPCTIEKTUBEI pocra, pocra, BpPEMEHHOM
MIEPCTIEKTUBBI pa3BHUTHA BPEMEHHOMN BPEMEHHOMN MIEPCIIEKTHUBBI
pa3BUTHSA JESTETHOCTH M | TEPCIIEKTUBEI MIEPCTIEKTUBEI pa3BuUTHSA
JIeSITEIIbHOCTH U TpeOoBaHMA pa3BHUTHA pa3BuUTHSA JIESTeNbHOCTH
TpeOoBaHU pBIHKA TpyAa JESTETbHOCTH | JESITENbHOCTH U | W TpeOoBaHMI
pBIHKA TpyZda 1 TpeOOBaHUi TpeOoBaHUit pBIHKA TpyJa
pBIHKA TpyAa pBIHKA TpyJa
N-3yks — He ouenuBaer | He JloBoJIBHO Kpurtnaecku
Kputnuecku 3¢ GEKTUBHOCTD | JOCTATOYHO KPUTHYECKH OLIEHHBAET
OIICHHBAET WCTIONIb30BaHUS | KPUTHUECKU OIICHHBAET 3¢ PEKTUBHOCT
3¢ PeKTHUBHOCTH BpEMEHU U OIICHUBAET 3¢ (}HEeKTUBHOCTD | b
WCIIOJIb30BaHMS IPYTUX 3¢ $EKTUBHOCT | MCIOIB30BAHUS | UCIIOJIb30BaHU
BPEMEHHU U pecypcoBIpu | b BPEMEHH U | BPEMEHH M
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JIpYTHUX penIeHuH UCTIONIB30BaHU | APYTHX IpYTUX
pecypcoB mpu IOCTABJICHHBIX | S BPEMEHH U | PECYypCOB  TIPH | PECYpCOB IIpU
peleHnn 3ajad, a TaKKe | APYTHX pereHnn peleHnn
MOCTaBJICHHBIX | OTHOCHTEIBHO | PECypCOB MpHU | MOCTABICHHBIX | MOCTaBICHHBIX
3ajad4, a TaKKe HOJYYeHHOTO | PEIICHHN 3a7a4, a TaKKe | 3a/1ad, a TaKkKe
OTHOCHUTEIFHO pe3yibTaTta MOCTAaBJICHHBIX | OTHOCHTEIBHO OTHOCUTEIBHO
MOJTyYEHHOTO 3ajay, a TaKKe | MOJyYSHHOTO MOJTY4YEHHOTO
pesynbTaTta OTHOCHTEIIFHO | pe3yJbTaTa pe3yibTara
HOTy4eHHOTO
pe3ynbTaTa
N/I-4vk-e — He Cnabo Xopotio CB000IHO
E€MOHCTPUPYET | JEeMOHCTPHPYET | IEMOHCTPHpYE JIEMOHCTPHpYE
il TPUpY pHpy PADYE | eMOHCTPHpYeT pHpy
HHTEpec K ydeOe | MHTepec K yuebe | T HHTepec K T HWHTEpeC K
WHTEpec K yuede
Y HCIIONB3yeT U UCIIONBb3yeT | yuebe u yuebe u
U HCIONIB3yeT
NPEOCTAaBIsIEM | TPENOCTABISIEM | HCIIONIB3YeT UCTIONIB3YeT
MpeoCcTaBIsieM
bIe bIe npejiocTapise | IpeIoCTaBIIsie
BO3MOKHOCTHU BO3MOXHOCTH MBIC MBIC
BO3MOKHOCTH
Ut TSt BOSMOXKHOCTH | /o BO3MOYKHOCTH
MPHOOpETeHHs] | TMPUOOpEeTeHUs | AJs JUTS
N o nproOpeTeHus
HOBBIX 3HAHWUN W | HOBBIX 3HAHUH U | IPUOOPETCHUS . NpUOOPETEHHUS
., | HOBBIX 3HaHWI U .
HaBBIKOB HaBBbIKOB HOBBIX 3HaHUU HOBBIX 3HAaHHU
HaBBbIKOB
Y HaBBIKOB 1 HaBBIKOB

Kareropus obmenpodeccnoHanbsHBIX KOMITETEHIH — EcTeCTBEeHHOHAYYHAS MTOATOTOBKA

OIIK-1. N-lonk-1 — | He 3raer | [lmoxo 3Haer | Xopomo 3Haer | OTiIMYHO
Cnocoben JleMOHCTpHUPYET | OCHOBHBIC OCHOBHEBIE OCHOBHEBIE 3HAET
M3y4aTh, 3HAHNE 3aKOHBI 1 | 3aKOHBI M | 3aKOHBI U | OCHOBHEIE
AHAJIM3UPOBATh, OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 3aKOHBI u
HCIIOJIB30BAaTh 3aKOHOB H| " ™ 5 3aKOHOMEPHOC
OMOJIOTHYECKHUE 3aKOHOMEPHOCT | MaTEeMaTHYECKU | MaTeMaTHUYECK | MaTeMaTHYeCKH | TH
00BEKTHI U | eit X, (U3UYECKHX, | HX, X, (pu3nueckux, | MaTeMaTHYECK
MPOIIECCHI, MaTeMaTHUYECKH | XUMHYECKHX U | (U3UYCCKHUX, XUMHYECKAX H | UX,
OCHOBBIBaSICH Ha | X, (PH3MYECKHX, | OMONIOTUUECKUX | XUMUYCCKHX M | OMOJNIOTHUECKUX | QU3NYCCKHUX,
3aKOHax M | XMMUYECKMX U | HAYK W WX | OMOJIOTMYECKH | HAYK W HMX | XUMUYECKUX H
3aKOHOMEPHOCTSI | OMOJIOTMYECKMX | B3aUMOCBSI3€H B | X HAyK W WX | B3aUMOCBS3eil B | OMOJIOIMYECKU
X HAyK ©M WX | OMOTEXHOJOrWY | B3aUMOCBs3eH | OMOTEXHONOrMY | X HAyK M HX
MaTEMaTUYECKHX, | B3aMMOCBS3E€H B | €CKOM B €CKOM B3aMMOCBSI3EM
($u3nYeCKuX, OMOTEXHOJIOTUY | IIPOU3BOJICTBE OMOTEXHOJIOTU | MPOU3BOJICTBE B
XUMHYECKAX U | ECKOM YEeCKOM OHOTEXHOJIOTH
OMOJIOTHYECKUX MPOU3BO/ICTBE MPOU3BO/ICTBE YECKOM
HayK H 1704 MIPOU3BOJICTBE
B3aUMOCBSI3SIX N-20mk-1 — | He  BoeuBaser | He Bcerga | Jlocrarouno Bcerna
Brisasier CYITHOCTh U | BEISIBIIIET 4acTo BBISBIISICT
CYILIHOCTh M | 0COOEHHOCTH CYIIHOCTh  H | BBISBJISIET CYIIHOCTh U
0COOEHHOCTH OHMOJIOTHYECKUX | OCOOCHHOCTH | CYIIHOCTB U | OCOOCHHOCTH
OMOJIOTHYECKUX | OOBEKTOB M | OMOJIOTHYECKH | OCOOEHHOCTH OHOJIOrMYECKH
00BEKTOB U | POILIECCOB, X OOBEKTOB M | OMOJIOTMYECKHX | X OOBEKTOB H
MPOLIECCOB, OCHOBBIBASICh Ha | MPOILIECCOB, 00BEKTOB U | IPOIIECCOB,
OCHOBBIBASICh Ha | 3aKOHAX U | OCHOBBIBAsICh MPOIIECCOB, OCHOBEIBAsCH
3aKOHAaX Y | 3aKOHOMEPHOCT | Ha 3aKOHaX W | OCHOBBIBASCh HA | HA 3aKOHaX U
3aKOHOMEPHOCT | SIX 3aKOHOMEPHOC | 3aKOHax U | 3aKOHOMEPHOC
SIX MaTEMaTHIECKH | TAX 3aKOHOMEPHOCT | TAX
MaTeMaTHYeCKH | X, (PU3MYECKUX, | MATEMATHUYECK | X MaTeMaTUYECK
X, (U3UYECKHX, | XHMHUUECKUX U | HX, MaTeMaTHYeCKH | UX,
XUMHUYECKUX M | OMOJIOTHYECKUX | (PHU3UYECKHX, X, (usnueckux, | GU3MUECKUX,
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OMOJIOTHYECKUX
HayK H®  HX
B3aMMOCBSI3AX

HayK W
B3aMMOCBSI3SIX

ux

XAMHYECKAX H
OMOJIOTMYECKH
X HayK U HX
B3aMMOCBSI3IX

XUMUYECKUX U
OMOJIOTHYECKHIX
HAYyK H  HX
B3aUMOCBS3X

XAMHYECKHX U
OMOJIOrHYECKHU
X HAayK U WX
B3aMMOCBS3IX

Kareropus obmenpodeccnoHambHBIX KOMIIETEHIHH - MccaemoBanus, Ky/IbTypa SKCIIEpUMEHTa

OIIK-7. NI-lonk-7 — | He Bnageet | He Bcernaa | Jlocratouno Bcerna
Criocoben Bmaneer METOTUKOI BIIa/IeeT 4acTO BIAJEET | BIAJEeT u
MPOBOJUTD METOJIUKOMN SKCIIEPUMEHTANl | METOJUKOU METOJIUKOI MPUMEHSIET
AKCIIEPUMEHTAIb | 3KCIICPUMEHTAN | BHBIX IKCIIEPUMEHTA | SKCIIEPUMEHTAI | METOJIUKY
HBIE BHBIX WICCIIEIOBAHUN ¥ | IBHBIX BHBIX JKCIIEpUMEHTA
HCCIEAOBAHUS U | UCCIEAOBAHUM U | UCIIBITAHUM, WCCIEAOBAHUM | UCCIEIOBAHUMN U | JIBHBIX
WUCTIBITAHUSL  TI0 | UCIIBITAHUH, HaOMIOACHUN W | U HCIBITAaHUH, | UCIBITAHUMT, HCCIEI0BaHUIN
3aJaHHONI HAOJIOJICHUA ¥ | U3MEPEHUI HaOIIONEHUI U | HAOMIOAEHUA W | U HCIBITAHHH,
METOJMKE, WU3MEPEHUI U3MEpPEHUI U3MEPECHUI HaOIIO/IeHUH 1
HAOJMIOLEHUS | WU3MEPCHUI
H3MEepeHus, NJI-20mk-7 — | He ymeer | He Xopomo ymeet | OTIMYHO
oOpa0aTbiBaTh U | YMeer 00pabaTeIBaTh U | JOCTATOYHO o0OpabartbIBaTh U | yMeeT
HMHTEPIPETUPOBA | 00pabaThiBaTh U | HHTEPIPETUPOB | yMeeT UHTEPIPETUPOB | 0OpabaThIBAThH
Tb UHTEPIPETUPOB | aTh oOpabartbiBaTh | aTb u
JKCIIEPUMEHTANIb | aTh SKCIIEPUMEHTAT | U AKCIIEPUMEHTANI | UHTEPIIPETUPO
HBIE JAHHBIE, | DKCTIEPUMEHTANl | bHBIE JaHHBIE, | HHTEPIPETUPO | bHBIE JaHHBIE, | BaTh
MPUMECHSIS bHBIC  JIaHHBIC, | IPUMCHSIS BaTh MPUMECHSIS JKCIIEPUMEHTA
MaTeMaTHUYECKUe, | IPUMEHSS MaTEeMaTHUYECKU | DKCIICPUMEHTA | MaTeMaTHYECKH | JIbHBIC
(msnueckue, MaTEMaTHYECKU | €, JEHBIC e, JAaHHBIE,
(mzuko- e, Oonodusnueckue | JaHHBIE, Oonodusnyueckre | MpUMEHs
XUMHYECKUE, ouoduznueckue |, XUMHYCCKHUE, | IPUMECHSS , XHMHYECKHE, | MAaTeMaTHYECK
XUMHYECKHE, , XHMHUYECKHE, | OMOJIOrHMUecKre, | MaTeMaTu4eck | OMOJIOrHuYecKue, | ue,
Ouosnoruveckue, | OMOJIOTHYECKHE, | MUKPOOHOJIOTHY | W€, MUKpoOuonorud | ouodusmuecku
MHKPOOHOJIOTHYE | MUKPOOHOJIOTHY | €CKHE METOIbI OMoQU3NUECKH | eCKHE METO bl e,
CKUE METOJIbI €CKUE METOJIbI e, XUMHUECKUE,
XUMHYECKUE, OMOJIOTHYECKH
OMOIOrHYECKH e,
e, MHUKPOOHOJIOTH
MHUKPOOHOJIOT YECKUE
WYeCKHe METOIBI
METO/TbI
N-3omk-7 - | He npumenser | He Bceraa | Jlocrarouno Bceerna
[lpumenser B | B MPUMEHSET B | MIPUMEHSAET B | IPUMEHAET B
npodeccuonans | nmpodeccuonanp | npodeccuonan | npodeccuonans | nmpodeccroHan
HOU HOMU bHOU HOU bHOU
JIeSATEIIbHOCTH JESTeIbHOCTH JIESATEIILHOCTA | NIEATEIEHOCTH JIESTeIbHOCTH
Ouojorudeckue | OMOJIOTHYECKHe | OMOJIOTUYECKH | OMOJIOTHYECKHe | OMOJIIOTHYECKH
u u e u|u e u
MUKPOOHONIOTHY | MUKPOOHOJIOTHY | MUKPOOHOJIOT | MUKPOOHOJIOTUY | MUKPOOHOJIOTH
€CKHe METOJbI | €CKHU€ METOJIbI | MIECKHUE €CKHE METOJIbI | YECKUE
WCCIIeIOBaHUS HCCIICIOBAHMS METO/IBI HCCIICIOBAHUS METOIBI
MHUKPOOPTraHU3M | MUKPOOPraHU3M | HCCJICIOBAHHMS | MUKPOOPTaHU3M | MCCJICIOBaHMS
oB  (BUpyCOB, | OB  (BHUPYCOB, | MUKDOOPTaHU3 | OB  (BUPYCOB, | MUKPOOPTaHU3
Oaxrepuii) Oaxtepuii) MOB (BHPYCOB, | OakTepuii) MOB (BHpYCOB,
OaxTepuii) OaxTepuii)

B pezynomame uzyuenus oucyuniunsl 00y4aouuiics 00IHCeH:

6




3Hambov:

EJTK ¥ METOJIbI MOJICKYJISIPHOW OMOJIOTHY;

CTPYKTYPY U MIPOCTPAHCTBEHHYIO OPTaHU3AIHIO OCITKOB, HYKJICHHOBBIX KHCIIOT,
METOJIbI OBJIAJICHHsI CIOCOOHOCTHIO U TOTOBHOCTHIO HCITOJIb30BAaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JTUCIHIUIMH B MPO(PECCHOHAIBHON ACSITENLHOCTH, MPUMCHSTH
METO/Bl MaTEMaTHYeCKOr0 aHalM3a W  MOJICIUPOBAHHS, TEOPETUYECKOTO H
AKCIIEPUMEHTATIBLHOTO UCCIICIOBAHUS.

OMocHHTE3 OHOIOIUMEpPOB; (EPMEHTATUBHBIA KaTaiu3, IMOHATHA O (EepMEHTax,
CTPYKTYPHBIX O€IlKax.

ymembp:

00OCHOBBIBaTh ~ HEOOXOAMMOCTb  MCIIOJIb30BaHMS TOr0O  WIM  HHOTO
HCCIIEIOBATEIILCKOTO METOJA, JJIS pelIeHHs NPAaKTUYeCKUX 3a7ad B O0JIACTH
MOJIEKYJISIpHOM OHoIoruy;

CaMOCTOSITENIFHO OCYIIECTBIISITH cOOp, 00pabOTKy, MHTEPIPETALHIO OMOIOTHYECKOM
uHpOpMaLlMK A pELIeHUs Hay4yHbIX UM IPAaKTUYECKUX 3a7ad B 00jacTu
MOJIEKYJIIPHOM OMOJIOTHH;

H0JIb30BAThCsl CIIOCOOHOCTBIO K peau3ali U YIPaBICHHUIO OMOTEXHOJIOIMYECKUMHU
IpOIIeCCaMH;

npuoOpeTaTh HOBBIE 3HAHUSA B OOJACTH MOJIEKYJIIPHOM OHOJOIMM, MCIOJB3YS
COBpPCMCHHBIC I/IH(l)OpMaHI/IOHHI)IC TEXHOJIOI'NHU,

énaoemsp:

TEOPETHYECKOU Oasoi podecCHOHATBHO-TIPOPHITUPOBAHHBIX METO/I0B
MOJIEKYJISIpHOM OHOI0orNy;

CHOCOOHOCTBIO HCHOJB30BATh 3HAHUS O COBPEMEHHOW (DM3MUECKOW KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOEHMM  BeELeCTBa  JJIA
ITOHUMAaHUs OKPYKAIOIIETO MUPA U SIBICHUN IIPUPOIBL;

TOTOBHOCTBIO K peaJI3allii CUCTEMbl MEHEPKMEHTa KauecTBa OMOTEXHOJIOTHYECKOM
OPOAYKIMM B COOTBETCTBUU C TPEOOBAaHUSMU POCCHUHCKHX U MEXIYHApOJHBIX
CTaH/IapTOB KaueCTBa.

3.1. MaTpumna cooTHeceHHus TeM/pPa3/1eJioB Y4eOHOH TUCUUIIMHBI U
(popMupyemMbIX B HUX NPO(PecCHOHAIBHBIX U 00111e MPodeCcCHOHAJIBHBIX

KOMIIeTeHIIUMI
KommeTeHmm obee
TeMbl, paziensl JUCHUTLITUHBI OIIK- | OIIK-7 | KOIHYECTBO
VK-1; VK-6 1: KOMIIETEHIIUN
Brenenve B qucuuruinay. Metoibt + + + + 4
MOJIEKYJISIPHOM OMonIorun
CrpykTypa 1 cBOWCTBa O€JIKOB + + + + 4
CrpykTypa u cBOWCTBa + + + + 4
HYKJICMHOBBIX KHCIIOT
CrpykTypa reHoMa BUPYCOB U + + + + 4
MIPOKAPHUOT
CtpyKTypa reHoMa 3yKapuoT + + + + 4




Permmmukanms JJHK + + + + 4
Tpanckpunims + + + + 4
ITponeccunr PHK + + + + 4
Tpaucnsmus. buocunres 6enka + + + + 4
Penapauus THK + + + + 4

Hroro: 4

4. CTpyKTYypa H coepKaHue JUCHUILIUHBI (MOYJIs1)

OO6miast TpyA0€MKOCTh AUCIIUIUIMHBI COCTABIISIET

324 akaneMuUYeCcKHUX 4aca.

9 3a4éTHBIX €IMHHUII,

4.1. O0beM IMCHUIUIMHBI M BUIbI Y4eOHOH padoThI

Bunrsl 3austuii Bcero akanemMuyecknx 4acoB
Ounas popma | Ounas ¢popma 3aoyHas
(1 cemectp) (2 cemectp) dbopma
lkypc
OO6m1ast TpyA0€MKOCTh JUCIIUILIMHBI 108 216 324
KonraktHas pabora oOyuaronmxcs C 32 90 12
IpernoaaBaTeeM
AyZIHATOpHBIE 3aHATHUS 32 90 12
Jlexun 16 36 6
[IpakTHyeckue 3aHsATHS 16 54 6
CamocrosiTenbHas pabora 76 99 303
npopaboTka  y4eOHOTO  Marepuaia 1o
JUCLUIIIINHE (KOHCTIEKTOB JIEKIIHH, 7 36 82
y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K TMPAKTUYECKUM  3aHATHUAM, 7 36 20
KOHTPOJIbHBIM paboTaM
BBIMIOJTHEHHE  MHAWBHUYalbHBIX  3a/IaHUH, 7 36 20
Harnucanue pedepara
MOJTOTOBKA K CJade MOJYJIA, HTOTOBOMY 7 36 67
KOHTPOJTIO
KonTponb 27 9
By uToroBoro KOHTpOJIst 3a4yeT HK3aMEeH HK3aMEH
4.2. Jlekuun
Ne Paznen nucuuniauHel (MOIYJIs1), TEMBI JTEKIIUI O0beM B dopmupyemeie
aKaJeMUYCCKHX Jacax | KOMIICTCHIIHH
ouHas 3a04Has
dbopma dbopma
o0yuyeHHs | 0Oy4eHus
1 Pazgen 1. Beeaenue B nucuuiivHy. MeTojibl
MOJICKYJIIPHON OMOJIOTHH
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Ne Paznen nucuuniauHsel (MOAYIS), TEMBI JTEKIUI OObem B dopMupyemble
aKaJIeMHYECKHX YacaxX | KOMIETCHIIMH
OuHas 3a04Has
dbopma dopma
00ydeHust | oOydeHHs
1.1 BseaeHue B AUCHHUIUTUHY. MeTOdbI 5 0,5 VK-1; VYK-6;
MOJICKYJIIPHON OMOJIOTHH OIIK-1; OIIK-
7
2 Paznen 2. CTpykTypa 1 CBOWCTBa OEJIKOB
2.1. CtpykTypa 1 cBOMCTBa OEIKOB 9 1 VK-1;  VK-6;
OIIK-1; OIIK-
7
3 Pazmen 3. Crpyktypa W CBOiiCTBa
HYKJIEMHOBBIX KHCIIOT
3.1. Crpykrypa W CBOWCTBa HYKJIEHHOBBIX 6 1 YK-1;  VK-6;
KHCJIOT OIIK-1; OIIK-
7
4 Paznen 4. CrpykTypa TreHOMa BHUPYCOB U
MIPOKApUOT
4.1. CtpyKTypa reHoMa BUPYCOB U IIPOKAPUOT 6 1 YK-1;  VK-6;
OIIK-1; OIIK-
7
5 Pazgen 5. CtpykTypa reHoMa 3yKapuoT
5.1. CrpykTypa reHoMa 3yKapuoT 6 0,5 YK-1;  VK-6;
OIIK-1; OIIK-
7
6 Paspgen 6. Pemmmkamnus JTHK
6.1. Permnkanus JJHK 6 - VK-1; VYK-6;
OIIK-1; OIIK-
7
7 Paznen 7. Tpanckpunums
7.1. TparCKpHIIIHAS 6 0,5 VK-1; VYK-6;
OIIK-1; OIIK-
7
8 Paznen 8. [Iponeccuar PHK
8.1. Ipoueccunr PHK 1 VK-1; VYK-6;
OIIK-1; OIIK-
7
9 Paznen 9. Tpancisnus. buocunTtes Oenka
9.1. Tpaucnsus. buocunres Genka 7 0,5 VK-1; VYK-6;
OIIK-1; OIIK-
7
10 | Paznmen 10. Pemmapanms JJHK
10.1. Penapanus JTHK 6 - VK-1; YK-6;
OIIK-1; OIIK-
7
Hroro 52 6




4.3. JlaGopaTopHbie padoThbI He MPEAYCMOTPEHbI

4.4. llpakTnueckue 3aHATHUS

O65LeM B dopmupyembie
Ne aKaJIEMUYECKHX 4acax KOMITCTCHIH
pasael HaumenoBaHue 3aHATHS O"Had 3ao4dHad
a popma popma

(Tempr) 00yuenust | oOydeHus

1 Pemienne 3amau mo teme «MeToabl 7 - VK-1; YK-6; OIIK-
MOJICKYJISIPHOUW OHMOJIOTHUM 1; OIIK-7

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

3 Pemenue 3a1a4 1o TeEME 7 1 VK-1; YK-6; OIIK-
«CTtpykTypa u CBOICTBA 1; OIIK-7
HYKJICMHOBBIX KHCIIOT»

4 Pemenne 3amaq I10 TEeME 7 1 VK-1; YK-6; OIIK-
«CTpyKTypa TE€HOMa BHPYCOB H 1; OIIK-7
IPOKAPHOTY

5 Pemenue 3a71a4 1o 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-
«IIpoueccunr PHK» 1; OIIK-7

9 Pemenue 3a71a4 o TeMeE 7 - VYK-1; YK-6; OIIK-
«Tpancnsuus. buocunres 6emaka» 1; OIIK-7

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

4.5. CamocTosiTesibHAsA padoTa 00y4alommxcs
O0beMm B
Paznen aKaJIEeMHUECKHX Jacax
TUCOUIIINHBI Bua camocrositensHOM paboThI J— P
(Tema) dbopma dbopma
o0y4yeHus | oOydeHus
npopaboTKa y4e0HOTO Marepuaia o
TUCIUIUIMHE (KOHCTIEKTOB IIEKIHWHA, Y4eOHUKOB, 2 8
Pazpen 1.
BBeICHHE B MaTepHaJIOB CETEBBIX PECYPCOB)
e — MOJATOTOBKA K  MPAKTUYECKUM  3aHATHSIM, 5 8
KOHTPOJIbHBIM paboTaM
Mertoanl =
MOJIEKyIAPHOI BBITIOJTHEHHUE WHIVBHIyaJIbHBIX 3aJaHui, 5 8
6 Hamnucanue pedepara
HOJIOTHH
MOJATOTOBKA K cJade MOXYJIA, HTOTOBOMY 5 8
KOHTPOJTIO
Pazmen 2. mpopaboTka y4eOHOTO MaTepuaia 110 2 8
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O0beM B

Pasnen aKaJeMHYECKHX Jacax
JUACIUATUTMHEI Bua camocrositensHOM paboThI pR— Bp—
(Tema) dbopma dhopma
o0y4yeHus | oOydeHus
Ctpykrypa u JUCHUTIINHE (KOHCIIEKTOB JICKIIMHM, YYCOHHKOB,
CBOMCTBA OCJIKOB MaTepHUaJIOB CETEBBIX PECYPCOB)
MOATOTOBKA K  MPAKTUYECKUM  3aHATHSIM, 8 10
KOHTPOJIbHBIM paboTam
BBITIOJIHEHHUE WH/IBHTyaJIbHBIX 3aaHui, 4 8
Harnucanue pedepara
MOATOTOBKA K clade MOXYJA, HTOrOBOMY 4 3
KOHTPOJIIO
npopadoTKa y4e0HOTO Marepuaia o
JTUCIUIUIMHE (KOHCIEKTOB JIEKIHH, y4eOHUKOB, 8 10
Passien 3. MaTepHaAJIOB CETEBBIX PECYPCOB)
CTpyKTypa n MOJATOTOBKA K  MPAKTUYCCKUM  3aHATHSIM, 4 8
CBOCTBA KOHTPOJIbHBIM paboTam
HYKJICHHOBBIX BBITTOJIHEHHUE WH/IMBHTyJIbHBIX 3a7aHui, 4 8
KHCIIOT Harnucanue pedepara
MOJATOTOBKA K cJade MOXYJIA, HTOTOBOMY
KOHTPOJIIO 4 6
popadoTKa y4eOHOT0 Marepuana o
JTUCUUIUIMHE (KOHCIIEKTOB JICKIIHMM, YIYCOHHKOB, 8 10
Pasnen 4 MaTepUajoOB CETEBBIX PECYPCOB)
MOJATOTOBKA K  TMPAKTUYCCKUM  3aHATHSIM,
CTpyKTypa reHoma 6 4 8
BUPYCOB 1 KOHTPOJIbHBIM paboTaM _
IpOKapEOT BBITTOJTHEHHUE WHVBHUIYyaJIbHBIX 3aJlaHUH, 4 3
Harnucanue pedepara
[TonroroBka Kk cmade MoOAyns (BBINOJHEHUE 4 6
TPEHUPOBOYHBIX 3aJJaHH, TECTOB, YIIPAXKHEHUH)
npopaboTka y4eOHOT0 MaTepuaia 10
JTUCHUTIINHE (KOHCIIEKTOB JIEKIIMM, YYCOHHKOB, 8 10
MaTepUajoB CETEBBIX PECYPCOB)
Pazngen 5. MOJATOTOBKA K  MPAKTUYCCKUM  3aHATHSIM, 4 ;
CrpykTypa reHoMa | KOHTPOJbHBIM paboTam
AYKapuoT BBITIIOJTHCHHE WH/IMBHTyJTbHBIX 3a7aHul, 5 3
HanucaHue pedepara
MOATOTOBKA K cJade MOIYJNsA, HTOTOBOMY 4 7
KOHTPOJTIO
npopaboTka y4eOHOTO MaTepuaia 10
JTUCIUTIINHE (KOHCIIEKTOB JICKIIMHA, YYCOHHKOB, 5 7
MaTepUajOB CETEBBIX PECYPCOB)
Pazpgen 6. MOArOTOBKA K  NPAKTHYECKUM  3aHATHSAM, 5 7
Perumakarnus JIHK | KOHTposbHBIM paboTam
BBITIOJTHEHHE WH/IMBHTyJTbHBIX 3a7aHul, 4 v
HanucaHue pedepara
IIOATOTOBKA K CcJIa4e MOJYJs, HUTOTOBOMY 4 7
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O0beM B

Paznen aKaJeMHYECKHX Yacax
JTUCIUILTAHBI Bun camocrosiTensHoi paboTh pR— Bp—
(Tema) dbopma dhopma
o0y4yeHus | oOydeHus
KOHTPOJIIO
npopaboTKa y4e0HOTO Marepuaia o
JTUCIUIUIMHE (KOHCTIEKTOB JIGKIIHA, Y4eOHUKOB, 8 8
MaTepUajoB CETEBBIX PECYPCOB)
Pasnen 7. MOJATOTOBKA K  MPAKTUYECKUM  3aHATHSIM, 5 7
KOHTPOJIbHBIM paboTaM
Tpanckpunuus =
BBITIOJTHEHHE VH/IMBHTYaJTbHBIX 3aJIaHuH, 4 7
HanucaHue pedepara
MOJATOTOBKA K clJade MOXYJIA, HTOTOBOMY 5 6
KOHTPOJIIO
npopadoTKa y4e0HOTO Marepuaia o
JTUCIUIUIMHE (KOHCIIEKTOB JIEKIHH, y4eOHUKOB, 6 8
MaTepHaJIOB CETEBBIX PECYPCOB)
Pasen 8. MOJATOTOBKA K  MPAKTUYECKUM  3aHATHSM, 5 7
Iponeccunr PHK KOHTPOJIbHBIM paboTaM _
BBITIOJTHCHHE WH/IMBHTyJIbHBIX 3aJlaHui, 4 7
HanucaHue pedepara
MOATOTOBKA K clJade MOXYJIA, HTOTOBOMY 5 6
KOHTPOJIIO
npopadoTKa y4e0HOTO Marepuaia o
JTUCIUIUIMHE (KOHCTIEKTOB JIEKIHH, Y4eOHUKOB, 6 7
MaTepHaJIOB CETEBBIX PECYPCOB)
Pa3znen 9. MOArOTOBKA K  NPAKTHYECKUM  3aHATHSAM, 4 7
Tpaucasms. KOHTPOJIbHBIM paboTaM
buocunTes Oenka BBIIIOJIHEHUE VHIUBUIYAJIBHBIX 3a/1aHHH, 5 v
HanucaHue pedepara
MOJATOTOBKA K cJade MOXYJIA, HTOTOBOMY 4 8
KOHTPOJIIO
npopadoTKa y4e0HOTO Marepuaia o
JTUCIUIUIMHE (KOHCTIEKTOB JIEKIIHH, Y4eOHUKOB, 6 7
MaTepHaJIOB CETEBBIX PECYPCOB)
Paszen 10, Egﬁ;gziiiim pKa 60T1;£{3.KTI/I‘-ICCKI/IM 3aHSATHUSAM, 4 7
Penapanus JJTHK =
BBITIOJTHCHHE WH/IMBHTyJTbHBIX 3aJIaHuH, 5 7
HamucaHue pedepara
MOJTOTOBKA K cJade MOJYJIA, HTOTOBOMY 4 7
KOHTPOJTIO
Htoro: 175 303

[lepedyeHr METOIMYECKOTO OOECTICUCHHUSI ITIsI CAMOCTOSITEIIBHOW PaOOTHI MO JUCITUTIIINHE

(Momymro):

1. MeTO)II/I'-IeCKI/Ie YKa3aHud I BBIIIOJIHCHHUA CaMOCTOATCIbHBIX pa60T

10 JTUCITAIIIINHE

«OCHOBEI MOJ'ICI(ynﬂpHOfI OMOJIOTUNY JJIs 06yqalom1/1xc;{ IO HAalpaBJICHUID IIOATOTOBKH.
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4.6. BpinosiHeHHe KOHTPOJBLHON PadOTHI 00YYAKIIUMHCH 320YHOH
¢bopmbl

BeimonHeHne  KOHTPOJNBHOH  paboOTBl  CIIOCOOCTBYET — YIIyOJIEHHOMY — YCBOGHHIO
HOJIOKEHUH JUCLUIUIMHBI, IOKa3blBa€T BO3MOXKHOCTU OOYYaIOLIErocsi K CaMOCTOSATEIbHOM
pabote HaJl JIUTepaTypoH.

KonrponsHast pabora mpexacraBiser coboit (GopMy caMOCTOSTEIbHOH paboThI
oOyyarolerocsi, IO3BOJIIOUIYI0 OBJaJ€Th 3HAHUAMU M HaBbIKAMM AHAJIUTHYECKOW U
UCCIIEIOBATEILCKON Pa0OTHI B paMKax MPOrpaMMbl H3y4aeMoi y4eOHON AUCITUTIITNHBI.

KoHTposnbHast paboTa BBIINOJIHACTCS B BUJE MMCbMEHHBIX OTBETOB HA TEOPETHUECKUE U
MMPAKTUYCCKUC BOIPOCHI, PCIICHUA IPAKTHUYCCKUX 3a7ad [0 BapuaHTaM, BbIIIOJIHCHUA
TBOPYECKUX 3a/1aHUI.

IIncemennbIe pa6OTI)I JOJIZKHBI OBITE MMOATOTOBJICHBI CaMOCTOATCIIbHO, COACPIKATH
COBOKYITHOCTb apIr'yMEHTHPOBAHHBIX IOJIOKEHUH 1 BBIBOJIOB.

4.7. Copep:xaHue pa3aesioB QM CUUIIIMHBI

Pa3nea 1. BBenenune B nucuunanny. Meroabl Mos1eKy/JISIpHOM 0HOJIOTHH

MonekynsipHass OMOJOTHST KaK METOJOJIOTHSI, UCHOJB3YIOIIas yMEHHE IMO0JIb30BaThCs
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO HCIIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUILTIH B MPO(PECCUOHALHOM NeSTebHOCTH, IPUMEHSATh METO/IbI MATEMAaTHUYECKOTO aHalIn3a
Y MOJIETIUPOBAHHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIEOBAHUS.

3amaun  MOJIGKYJSIpHOM OWOJOrMM B  PACTEHUEBOJACTBE: IMO3HAHME OCHOBHBIX
3aKOHOMEPHOCTEH  JKU3HENESATENIbHOCTH  PAcTUTEIbHBIX  OpPraHu3MOB, pa3paboTka U
COBEpLIECHCTBOBAHUE METOJOB CO3/aHUS IN€HOMHBIX KOHCTPYKLMMK, YIPABICHHUS DKCIPECCUEH
TEHOB.

Jlokanu3anus TEeHOB B XpoMmocomax. [IpuHIMN nuHEHHOro (UKCHUPOBAHHOTO
pacrosnoxkeHus reHoB B xpomocome. Koppensauus mexay Bozaericteusasmu Ha JIHK n myranusamu
y BBICHIMX OpraHu3moB. Tpancdopmarus Oaktepuit ¢ momoripio unctoit JIHK. OnbiT DBepu,
Mak-Jleonga u Mak-Kaptu. 3apaxenue Oaxtepun Oaxrtepuodarosoit JJHK. Omnbeir Xepmm u
Yens. «Pusnyeckoe» KapTUPOBAHUE I'€HOB.

[locrrenomuas spa Ouonoruu. ['eHomuka. Ilporeommka. CTaOUIbHOCTH T€HOMa U
JTUHAMHYHOCTH MpoTeoMa. bruonHdopmaruka: cpaBHEHHE MOCIEAOBATEIHHOCTEH HYKICOTHIOB,
CpaBHEHHE IIOCJIENOBATEIILHOCTEN AMHUHOKHCIIOTHBIX OCTaTKOB. Wnentuduxanus
GbyHKIIMOHATIBHBIX OOJacTell TeHOMa Ha OCHOBE HYKIEGOTHIHOTO COCTaBa. DBrlsBIeHHE
(GYHKIIMOHAJIBHO 3HAYUMBIX Y4acTKOB OenkoB. baHKU JaHHBIX.

HoBble MoJeKynsipHO-OHMOJIOTHUECKUE CEIbCKOXO3IHCTBEHHbIE OMOTEXHOJOIMH Kak
CIIOCOOHOCTH K peaau3aliy ¥ YIPaBIEeHUIO0 OMOTEXHOIOIMYECKUMHU MTPOLIECCaMH.

Pa3nea 2. CTpykTypa M cBOMcTBA 0€JIKOB

Ponap OenkoBBIX MOJIGKYST B (DYHKIIMOHHPOBAHHHM >KMBBIX OpraHu3MoB. llepBuunHas
CTPYKTypa 0€IKOB. AMHHOKHCIOTHBIE OCTATKH — MOHOMEPHI OEIKOBBIX Ienell. AMHUHOKHUCIIOTHI,
BXOJISIIME B COCTaB OEIKOB, UX CTPOCHHE. 3aMEHHUMBbIC U HE3aMEHUMbIC aMUHOKHCIIOTHI. Peakue
aMUHOKHCIIOTBI, BXOJSIINE B COCTaB OENKOB. AMWHOKHCIIOTHI, HE BCTpEYaroluecs B OeKax.
Ilentunnas cBa3p. llomunentuaHas nenb. CTPpyKTypa W KUCIOTHO-OCHOBHBIE CBOMCTBA
nentuoB. [ IpupoaHsle nenTu b
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YpoBHH opraHuzanuu OeaKoBOW MoJekynbl. [lepBuuHas CTpyKTypa Kak YpOBEHBb
opranu3zainuu Oenka. 3HayeHHe U3y4yeHHUs] IEPBUYHON CTPYKTYpPbI OCIKOB JIsl pelIeHus podiIemM
ABOJIIOIMY U CUCTEMATUKHU OPTaHU3MOB.

Bropuunas crpykrypa 6enka. CTpyKTypHbIE OCOOCHHOCTH MENTHAHON CBS3H,
ompeaensdomue  (HOPMUPOBAHHE  PETYISIPHOM  BTOPUYHOH  CTPYKTyphl.  CTepudeckue
OTpaHMWYEHUsT W BTOPUYHAs CTPYKTypa NENTUAHOW CBs3U. Ponb BOJOPOAHBIX CBA3EH B
(GhOpMUPOBAHUH BTOPUYHOU CTPYKTYPHI.

Tpernunast crpykrypa OenkoB. CTaOMIBHOCTH MPOCTPAHCTBEHHON CTPYKTYpPBI
Oenka. KommaktHocTh Qopmbl. Hamumume rtuapodoOHBIX saep W TOJISIPHOH OOOJOYKH.
[TpucyrctBue TUIPOGOOHBIX AMUHOKHUCIOT B 000704YKe, UX (YHKIHMOHAIHLHOE 3HAYEHUE.
[Ipupoga cuii, CTAaOMIM3UPYIOIIMX TPEXMEPHYIO  CTPYKTYpy Oenka. I'mapodoOHbie
B3auMojieiicTBus. BomopoHbie u coisieBble CBs3U. BaH-nep-BaanbCoBbl B3auMoaeicTBus. Poib
TUCYTb(MUIHBIX CBSA3CH B CTAOMIM3AIMHM TPETUYHON CTPYKTYpPHI HEKOTOPBIX OenkoB. dopma,
KOMIIAKTHOCTh U JAMHAMUKA MOJIEKYJbl Oenka. OOpa3oBaHUE TPETUYHOM CTPYKTYphI Oelka u3
AJIEMEHTOB BTOPUYHOM CTPYKTYpbl. COOTHOIICHHE MEXIY MPOCTPAHCTBEHHON CTPYKTYpOM
Oenka W aAMUHOKHUCIOTHOW  MOCIEAOBAaTEIbHOCThIO. (CXemMaTH4ecKoe IMpeJCTaBlICHUE
MPOCTPAHCTBEHHOU CTPYKTYpPHI O€mKa.

YerBepTHuHasg CTpyKTypa Oenka. ['eomMeTpusi 4eTBEpTUYHOU CTPYKTYpHI Oenka.
B3aumoneiictBuss Mexay CyObEeIMHMIIAMH, CTAOWMIM3UPYIONIME YETBEPTUUYHYIO CTPYKTYPY.
CtpykTypHasi opraHuzanus KOHTaKTOB MEXIy cyObeauHuniamu. OYHKIMOHAIbHOE 3HAUYCHHE
YETBEPTUYHOU CTPYKTYpHI O€TKa.

Henarypauuss OenkoB. Paspymienne HaTuBHONW  KOHpopManuu  OEJIKOB
U3MEHEeHHEeM Temmeparypbl, pH, o0paboTkoii xuMmuueckuMu BemiecTBamu. JleficTBue
JIETEPreHTOB, CIUPTOB, 3JIEKTPOJIUTOB.

Camoopranusaids  MOpPOCTPAHCTBEHHOM  CTPYKTYpPhl  OCJIKOBBIX  MOJIEKYI.
Penatyparus Oenka in vitro. [IpenonpeneneHHOCTh MPOCTPAHCTBEHHON CTPYKTYpHI OeiKka ero
aMHHOKHCIIOTHOM MOCIEA0BATEIbHOCTBIO.

Paznen 3. CTpykTypa u ¢BOiiCTBA HYKJIEHHOBBIX KHCJIOT

[lepBuuHas CTpyKTypa HYKJIEMHOBBIX KUCIOT. HykneoTuabpl — MOHOMEpBI HYKJIEMHOBBIX
kucnoT. [lypuHOBBIE U MUPUMUAMHOBBIE OCHOBAHUS; KETO-€HOJbHas Tayromepus. CaxapHbIi
KOMIIOHEHT HyKJIeoTuaa; meHTo3bl. Hykneosuasl. Hykneotuasr — ¢ocdopHble 3UpHI
HYKJIEO3UJOB. Pa3nuuHble TUNBI HYKJIEOTHJIOB: Hykieo3una-S' (uwiam  3')-moHodocdarsr;
mudocdatsr; Tpudochatel. Makpospruueckue cBsi3u Mexay anbha- u 6era-hocdaramu, MEXKIY
Oera- um ramma-pocaramu. CTpoeHue NOJUHYKICOTUIHON IEMH KaKk HEPa3BETBICHHOTO
nojuMepa. OH3UMaTHUecKas JEerpajallisd  HYKICHMHOBBIX  KHCIOT. OK30HYKJIE€a3bl U
snaonykieassl. JIHKa3er 1 PHKa3sl.

KonuuecTBEHHOE COOTHOIIEHHWE Aa30TUCTBIX OCHOBAaHMN B  HYKJIEHMHOBBIX
kucnorax. [lpaBuna UYapradpda. IlepBuunas cTpykTypa OHMOJOrHYECKOro TMOJUMEpA.
HyxneotuaHass mOCIEN0BAaTENbHOCT HYKJIEHHOBBIX KHCIOT. A3OTUCTBIE OCHOBaHUSA U
BOJIOPOJIHBIE CBS3H MEXAY HUMH. Y 0TCOH-KpHKOBCKHE KOMIUIEMEHTAapHbIE TTapbl OCHOBAHUH.

MakpomonekynspHas crpykrypa JHK. JIBoitHas cnupans Yorcona — Kpuxka.
[TpyHIMIT KOMIUIEMEHTApHOCTH M €ro OMOJOorMueckoe 3HaueHue. Peanmusanys BOAOPOIHBIX
cBs3e W TUIPO(MOOHBIX B3aMMOJCHCTBUI. AHTHUNApaiebHble IEMH C WIACHTUYHBIM
nH(pOpMallMOHHBIM cofiepkanueM. Crnupanuzanus. [lapameTpsl cinpanu.

Henarypauust aycnupansHoit JIHK. Penarypamus JIHK. Monexynspaas
ruopunnzarus JIHK. YcranoBnenue cxoacTBa HyKICOTHIHON TTocienoBarenbHocTy neneit JJTHK
nmyTeM MoJieKyJsipHoi rubpuanzanuu. ['ubpuauzanus PHK-/THK.
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Makpomonekynspras ctpykrypa PHK. Ognouenoyeunocts PHK. Cnnpanuzanms
B PHK (Bropmunas ctpykrypa). BHyTpuIllenodeuyHble KOMILIEMEHTAPHBIC B3aUMOJICHCTBUSI.
[Tetnu, nedexTs! 1 BHyTpeHHKe netian mmuiek PHK.

Pasnen 4. CTpykTypa reHoMa BUPYCOB M IPOKAPUOT

Tunel reHeTHYEeCKOro Marepuana U MEXaHW3M €ro periMKaluu y pa3jiudyHbIX BHPYCOB.
Turnbl B3aMMOJEHCTBUSA BHUPYCA C KIETKOW-XO35MHOM. XapaKTEpPUCTUKA HEKOTOPBIX BUPYCOB.
[IpoucxoxaeHre BUPYCOB U UX POJIb B IBOJIFOLUH.

Crpykrypa OakTepuanbHOW XpoMOCOMBI. CTpyKTypa TPOKAPUOTHYECKUX T'CHOB.
baktepuanbhble mia3Mubl. 1S-31eMeHThI U TPaHCIIO30HBI OAKTEPUIA.

Pazgen 5. CTpykTypa reHoMa 3yKapuoT

Kuneruka peacconmannu nenarypupoBanHoi JIHK u cimokHOCTP reHOMa 3yKapHoOT.
[TocnenoBaTeabHOCTH HYKJIEOTUIOB 3YKapHOTUYECKOro reHoma. CTpyKTypa 3yKapHOTUYECKHX
reHoB. I'eHoMbI opraseint 3ykapuot: JIHK MUTOXOHIpHUI 1 XJIOPOIIIIACTOB.

Paznen 6. Penuiukanus JJTHK

Pemnukamus JIHK — ocHOBa pa3MHOXEHUsI IKUBBIX OpPraHU3MOB, Iepeaadu
HACJICJICTBEHHBIX CBOMCTB U3 TTOKOJICHUSI B TIOKOJICHUE U PA3BUTHSI MHOTOKJIETOYHOTO OPTaHU3Ma
n3 3urotel. JKecTkas cBsi3b MEXIY peIUIMKaUMed W cerperanueil reHoma. biokupoBka
noropHor perumkanuu JAHK. Enuanna pervkanuu — peryimkoH. EIMHCTBEHHBIN PEIUIMKOH
OaxkTepuil 1 MHOKECTBO PEILTUKOHOB 3yKapuoT. KOHTpoIb periuKanuy Ha YpOBHE HHHUIIMALIUU.
Pa3mepbl  perumkoHOB. PekoMOWHAIIMOHHBIC CAWHWIBL. YTOPSJIOYCHHAS WHUIUAIMS WX
peruMkanuu B S-(haze KJIETOUYHOTO IHKIIA.

[TomykoHcepBaTUBHBIN MeXaHU3M peruthkanuu (onbsiT Mesenscona u Cranb, 1958
r.). Pacxoxnenne uemeit JIHK. Touka Hayanma pemauKalud — YYaCTOK CBS3BIBaHUS
WHULMATOpHOTO Oenka. PermnmukaruBHas Buiika. OHO- U IBYHAIIpaBIeHHAS PETUTHKALINS.

[Tpunuune! pernukanuu JJHK. JTHK-nonmumepasst. Pons JJHK-matpunst u PHK-
3aTpaBku.  Jlesokcunykneosuarpudocdarel  kak  cyoctparsl.  Cunres  JJHK  kak
nocleoBaTeIbHOe MpucoenuHeHne HykiaeoTunoB K 3'-OH-koniy 3arpaBku. OOpa3oBaHue
KOMILJIEMEHTApHOTO MpoaykTa. YpoBeHb TouHocTu permukanuu JIHK. Koppekrupyromas 3'-5'
sKk30HyKJIea3Hass akTuBHOCTH JIHK-monmmmepas. Ilpaiimazer — PHK-momumepasbl, oOpa3syromme
PHK-3arpaBku nns nanimanuu cunte3a JIHK. Pacnnerenue nBoiiHou cnwpanu JJHK-maTpunb
xenukazamu. Jlectabunusupyromue Oenku. YdacThe Torou3zomepas. [IpepbIBUCTBI CHUHTE3
JIHK. Acummerpus penyukauinoHHON Buiku. @parmMenTsl OKa3aky.

JHK-nonmumepassr E.coli — 1 (pepment Kopubepra), 11 u III. Mx yerBepTHUHAs
CTPYKTYpa, KOJIMYECTBO MOJIEKYJ Ha KJIETKY. YHUBEpCalIbHbIe (ePMEHTATUBHBIC aKTHBHOCTH —
5'-3'-monumepusyromas (dmonramus) U 3'-5'-9Kk30HyKIea3Has (KOppeKTUpyromas). YHUKaIbHas
5'-3"-ak30nyKneasnas aktuBHOCTh JIHK-momumepaser 1. @ynkumm JIHK-nonmMepas B kieTke
E.coli: poas JJHK-nonmumepassr 1 B ynanenuun aedexror npu penapamun u PHK-3arpaBku npu
permnkanuu; 11 — B penaparuu; [l — B pernmukanuu (perinkasa ¢ BBICOKOH MPOIIECCHBHOCTBIO U
CKOPOCTBIO MOJIUMEPHU3AIIUN ).

Jeranpuas kaptuHa cuaresa JIHK B permmukatuBHo#t Buiike E.coli. Xemukaser —
«marampmuey» amiocrepuueckue Oenku. [IpaiiMocoma — KOMILUIEKC XeNWKa3bl U IMpaiiMa3bl Ha
3amasjpiBarole nenu. Xenukasa rep Ha seaymen nenu. Crpoenne JJHK-nmonumepassr 11 u ee
(GYHKIIMOHUPOBAaHHE B PEIUTMKATUBHON BHIIKE XolodepMeHTa . MUHUMANbHBIA (QEepMEHT,
CBSI3YIOIIUH OEJIOK, raMMa-KOMILJIEKC, OeTa-3a)KnuM.

Mexanu3m obecrieueHus] COTJIaCOBAaHHOTO CHHTE3a BEAYIIEH U OTCTAIOIeH Lemnu.
Permucoma. 3aBepiienne cuHTe3a 3anas3piBatonieil nenu u3 pparmentoB Okazaku. CoBMECTHOE
nercreue JJHK-nonumepassl [ 1 PHKa3st H. JIHK-nura3a u Mmexanusmsl ee AeMCTBUS.
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Oco6ennoctu peruukanuu JJHK y sykapuort.

Paznea 7. Tpanckpunums

Tpanckpuniys Kak OCHOBAa PEryJisiIUM KCIpeccuu reHoB. Marpuunbiii cunTe3 PHK.
Kommnementapuocts  npoaykra  PHK-nomumepasnoit  peakuuum  martpune.  Craguu
TPAHCKPHUIILIUK: UHULMAIMS, d7ToHTanus u repmunanus. PHK-nonumepasa — ocHoBHOH (hepmeHT
TPAHCKPUIILIUH.

Tpanckpuniuss y odyoOakrepuid. Ilonstue omepoHoB u momunuctpoHHbix MPHK.
[Ipomotop u TepMuHATOp TpaHCKpUNUUU. [IpuMepbl peryasauuu akTUBHOCTH TE€HOB C
UCIIOJIb30BaHNWEM Habopa curma-cyobenuuul. CTpyKTypa IpoOMOTOPOB: 00JacTU HYKJICOTH]IOB
(-35) u (-10). CtpykTypa TEpMHHATOPOB.

Wuunmanus Tpanckpumnuuu: sTanbl. OnepoH Kak crnoco0 peryisiud TPaHCKPHUIILHH.
Perymsuus axtuBHocTH reHoB E.coli, yrummsupyrommx nakrody. Lac-omepon E.coli. Cxema
Kako6a-Mono. Ilonstus ‘“pempeccop”, “aktuBarop”, “omepartop”. CnocoObl HU3MEHEHUs
AKTUBHOCTH PEIPECCOPOB M AKTUBATOPOB. [IpuMepbl perynsiuuu akTUBHOCTH OIEPOHOB HA
ctaguu UHULMAIMKU. DakTopbl, NEHUCTBYIOLIME HA 3HAYUTEIBLHOM paccTosiHUU. ColpsKeHue
TPAHCKPUIILIMKU W TpaHchsuuu. [loHsATHE «aTTeHIOAUUy. JIOHTAlUA: (DAKTOPHI SJIOHTAIMH.
Tepmunanus: hakrop-3aBucuMast U (hakTop-HE3aBUCHMAsL.

Tpanckpunuus y 3yKapuoT. TpaHCKpUIIIMOHHAS aKTUBHOCTb T'€TEPO- U DyXpOMAaTHHA.
Co3peBanne PHK wu tpancnopr PHK wu3 sagpa B uumromnasmy. PHK-monumepasbr kiietok
sykapuoT. ®yuknuu PHK-mmomumepas I, II u III B knerke. CyObemuumunsiii coctaB PHK-
nonmumepas I, I u II. OO6mme cyOwveaununpbl. [Ipomotopst PHK-mommmepassr II. Tumsi
MIPOMOTOPOB, OCOOCHHOCTH UX CTpoeHusa. [loHATHE: «OCHOBHBIE (DaKTOPbl WHHUILIUALIUK
Tpanckpunuuud. OcHoBHBIE (akTopbl nHUnManuu TpaHckpunuuu PHK-momumepassr 1. Dramns
MHUIMauuu Tpanckpunuuu Ha npumepe PHK-mommmepaser II. B3anmmopeicTBue OCHOBHBIX
(bakTOpoB TPAaHCKPUNIUK MPU MHULKAIMHU. JlOTMONHUTENbHBIE (AKTOPHl WHUIUAIMH, MECTa
CBSI3bIBAHUS (DAKTOPOB TPAHCKPUIILIMM. YIaJ€HHBIE MecTa CBs3bIBaHHS (hakTopoB. CriocoObl
W3MEHEHHUs aKTUBHOCTH (hakTopoB. TpaHCKpPUMIIMOHHAS AaKTUBHOCTh T€HA €CTh pe3yJbTar
B3aUMOJICHCTBUSL AKTUBATOPOB M HMHTUOUTOPOB TpaHCKpunuuu. (OCOOEHHOCTH pPETYISAIUU
TPAHCKPUIILIUM B MHOTOKJIETOYHBIX OpraHu3Max. ['€Hbl «JIOMAIIHEro XO3sHUCTBa». DIOHTaIusl.
@akTopsl n0Hranuu. TepMuHaAIUsA TPAHCKPUIILUH.

Paznea 8. Ilpoueccunr PHK

ITonsiTue nporieccuHra. [Iponieccunr MPHK sykapuoT U3 reTeporeHHou saepHoM
PHK (rsPHK). Kanuposanue 5'-koH1eBoii 061acTu: nobleHne 3¢p(HEeKTUBHOCTH TPAHCIISILIUY U
3aluTa TPaHCKpUIITa oT Aerpagaunn. CTpoeHHue «kamnay. Pacienienne u nojinajgeHuInpoBaHnue
3'- obmactu. CurHan monmaneHwIupoBanus. IlomnmA-nmomumepasa- (GEepMEHT pacuieruieHUs U
nonuaneHuupoBanus. Jlerpaganus 3'-koHeBoi 001acTu. 3HaueHUe MOMUAICHUIMPOBAHUS IS
CcTaOUIM3alUU TPAHCKPUITA U €ro TPAaHCIOpTa B IUTOIUIa3My. Perymsmus 3Kkcnpeccuu reHa Ha
CTaJInY MpOLECCUHTa 3'-KOHIA: HAJIMYUE HECKOJIBKUX CUTHAJIOB MOJIMAACHUINPOBAHUS.

DK30H-UHTPOHHOE CTPOEHUE KoJaupyromien obnactu npenmecrseHHnka MPHK sykapuor.
CrinaiicuHr 5K30HOB. MexaHu3M CIulaiicHra ¢ o0pa3oBaHueM Jacco-uHTpoHa. Crutaiicocoma.

Perynsmus oskcnpeccuum TEHOB IyTeM allbTEPHATUBHOIO cIrutaiicuHra. OOpa3zoBaHue
TKaHecneuupuieckux nzodopm Oenka. IkoHOMHUHOE Hcnonb3oBanne PHK-npenmecTBennuka.
Bxnrouenne W BBIKNIIOYEHHE TEHOB. Perymmpyemsbridi  OenkamMu — Kackajg — TPOIECCOB
anbTepHAaTUBHOIO craiicura. MHTpons! kak npenmecrseHHUKH MAPHK. Ilepecmorp monsTus
«OOWH TeH — oauH Oenok». CoBpeMEHHOE OlpejeNieHHe I'eHa Kak pealu3alusi CocoOHOCTH
UCIIOJIb30BaTh 3HAaHHMS O COBPEMEHHOM (u3nMYeckoil KapTMHE MHpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMH BEIIECTBA ISl NMOHMMAaHMUS OKPYXKAIOIIEro MHpa M
ABJICHUN ITPUPOABI .
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Pazgen 9. Tpancasinusi. Buocunres oesika

buocunTe3 OenkoB Kak HambOoee CIOXKHBIM W SHEPrOEMKHUH MPOIECC peanu3aluu
FeHeTUYeCKOl uH(pOpMaluu, MPOTEKAMUNA € BBICOKOM CKOPOCTBIO U  TOYHOCTBIO.
dyHaaMeHTaIbHBIE OTKPBITHSA 50-X TO0B: pUOOCOMBI KaK MECTO CHHTE3a OEJIKOB; aKTHUBAIUS
aMUHOKHCIIOT IyTeM oOpa3zoBanus amuHoauuin-TPHK; agantopnas runoresa Kpuka.

I'enetnueckuii Kol DKCIEepUMEHTANbHAs paclIM(PpPOBKA TE€HETUYECKOTO KOAA B OMBITaxX
bpennepa u Kpuka na myranrax 6akrepuodara T4 (1961 r.). [lonsarue kogoHa. TpUILIETHOCTS,
BBIPOXKIEHHOCTh, HEMEPEKPHIBAEMOCTh KOJla 0€3 3amsAThIX. YCTAHOBICHHE «YHHUBEPCATBHOTOY
KOZOBOro cioBapsi (OakTepuu, LUTOILIa3Ma 3YyKapuoT). TepMuHaTOpHBIE KOJIOHBI. CeMbu
KOJIOHOB.

Tpancnioptueie PHK. ITonsitue antukogona TPHK. Ero pacnosnosxxenue BoO BTOPUYHON U
tpernuHor cTpykrype TPHK. KonoH-aHTUKOAOHOBBIE B3aMMOAECHCTBUS. [ MIIOTE3a HECTPOIOro
cootBeTcTBUs KpHKa: HEOAHO3HAYHOE CIIAPUBAHKE TIEPBOTO HYKJIEOTHIa AaHTUKOJIOHA C TPETHhUM
HYKJIEOTHI0M KOJJOHa. OCOOEHHOCTH 3TUX MOJIOKEHUI aHTHUKO/I0HA U KoJoHa. [IpaBuia KoaoH-
AHTUKOJIOHOBOT0 ciapuBaHusi Kprka v UX HEKOTOpBIE CIIE/ICTBUS.

[Tonstue TpaHcsIu. XUMUYECKHUE PEaKiui OMOCUHTE3a OEIIKOB. TpancnopTHbIE
PHK. Apantopnas rumnore3a Kpuka u ee npokazarensctBo. Ctpykrypa TPHK. IlepBuunas
CTPYKTypa: AjuHa Lemned, 3'-KOoHell, «MHUHOPHbIE» HYKJIEOTH]bl, KOHCEPBATUBHBIE YYAaCTKHU;
BTOPUYHASL CTPYKTYpa: «KIJIEBEPHBIA JIUCT», ABYCHUPAIbHBIE U OJHOCHUPAIbHBIE YYaCTKH,
KAaHOHMYECKOE€ M HEKAaHOHMYECKOE CIIApMBAHHWE OCHOBAHMM. Peaknuum aMHHOALMINPOBAHUS
TPHK: akTuBHpOoBaHME aMUHOKHCIOT C OOpa3oBaHHWEM AaMHUHOAIMIAJCHUIATOB U IEPEHOC
aMUHOAIMIbHBIX ocTaTKOB Ha TPHK. CrpykrypHast  komiuieMeHtapHocte TPHK u
amuHoarmi-TPHK-cuuTeras.

PuGocomusprii stan TpaHcmsiumy. CTaguy TPAaHCISAIUHN: WHUIMALUS, DIIOHTAIMS U
tepmuHanus. [locnenoBarensHoe cunthiBanne MPHK pu6ocomamu. Ilonupubdocomsl. Pabounmii
(2JIOHTaIIMOHHBIH) HUKIT pUOOCOMBI.

Crpyktypa pubocombl. Jlokanuzamms pubocom B kierke. CBoOogHble U
MeMOpaHOCBsi3aHHble pubocombl. [IpokapuoTHuecKUid M IYKapUOTHYECKHI THUIBI PUOOCOM.
PuGocoMbl MuTOXOHApPUIl M XJopomiactoB. Pasmep M monpasneneHue pubocoM Ha JBe
cybuactuipl. Mozenu o0beITMHEHUs CyOUacTull B LIeNIyI0 pubocomy.

Pu6ocomusie PHK. 3nauenue pubocomuoit PHK. ®yHkuMOHaNbHBIE aKTUBHOCTH |
(GyHKIIMOHaIbHBIE YYacTKH puodocoM. DyHKUIMU CBS3bIBAHUS: CBS3bIBAaHHE U Yy/AEpKaHHE
MaTpuyHoro mnonunykineotuaa (MPHK-cBs3piBarommii yuactok); yaepskanue nentuauna-TPHK
wi peanmnupoBanHo TPHK (TPHK-cBsi3biBatomuii P-yuacTok); cBsi3pIBaHME aMHHOAIWII-
TPHK (TPHK-cBs13bIBatomuii A-yyactok), cBsi3piBaHue O0€lIKOBbIX (pakTopoB TpaHcasiuuu u ' T
(paxTOp-CBA3BIBAIOLINI YUACTOK).

DNOHTaMOHHBIA LUK pubocombl. IlocnenoBaTenbHOCTE COOBITUH W MOJEKYJSPHBIE
MexaHusmbl: nepedbop TPHK; y3HaBanume aHTHKOAOHA; OTOOp MPaBMIBLHOIO  KOJOH-
AQHTUKOJIOHOBOTO  KOMIUIekca. TpaHcmentuaauusi  (oOpa3oBaHMe  TENTUAHON  CBS3M).
Tpancnokamnus. [lepenBmkerne MaTpHIlBl PU TPaHCIOKAIMU. Moens THHaMUYeCKOW padoThI
prOOCOMBI B 3JIOHT'ALIMOHHOM LIUKJIE.

Wuunnmanus Tpancsiuuy. 3HayeHUe UHULIMALUUU TpaHCassuuu. MHUIuupyomume KoJa0HbI
u ux nojoxxenue B MPHK npo- u sykapuor. Ununnaropusie TPHK u nHunImMaTops! Tpancnsuuu.
benkoBeie ¢dakTopel uHMmmanuu. CoctosHMe  pubOocoM Tiepes HWHHUIMANMed. MHurumanus
TPAHCIALMK Y TMPOKAapHOT. Accoruanus mnpokapuotudeckoil 30S-cyGuacTHIbl pHOOCOMBI C
MaTpUYHBIM MOJMHYKIEOTHAOM. llocienoBaTenbHOCTh COOBITHMI B Mpoliecce WHULMALMH Y
npokapuoT. MHULManus TpaHCHSUU Y 3YKapHUOT.
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Tepmunarust Tpancnsauuu. [Ipo- u sykapuoTudeckue OenKoBble (aKTOPhl TEPMHUHALINU;
y3HaBaeMble MU TEPMUHHUPYIOLIME KOJOHBL. CBs3biBaHHE (PAKTOPOB TEPMUHAIUU B A-ydacTKe
pubocomsl. 'maponus nentuaua-TPHK. OcBoboxknenue nurannos. Jucconuanus cy0ogacTuil.

Perynsuus tpancnsiuuu y npokapuoT. Ckopocth pacnaga MPHK B u3MeHstommxcs
YCIIOBUSIX CpeAbl U peryisius ucnons3oBanuss MPHK Ha cragum uHunumanuu. Y4acTok
ces3piBanus puoocombl (RBS) MPHK. Duxanceps! 3a npeaenamu RBS. M3menenue BropudHOM
ctpyktypel MPHK: TpaHcnsumronHoe conpsbkeHue, BOBJICYEHUE B LIMUIBKM MHUIIMATOPHBIX U
TEPMUHHUPYIOIIMNX KOJOHOB. TpaHCIsLMOHHBIE PENIPECCOPBI: AyTOT€HHAs PEryysaluus TPaHCIAIUN
CTPYKTYpHBbIMH Oenikamu pudocom E.coli.

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

Paznen 10. Penapanusa JHK

Cucrema pectpukiuu-mofudukanuu y syoaktepuil. Ee 3HaueHue AN yHUUYTOXKEHUS
gyxepogaor JIHK. S-ageHO3MIMETHOHUH — JOHOP METHUJIBHBIX rpynn. CHCTEMbI PeCTPUKIIAN
Tpex TumoB. Mertuna3el u pectpuktaspl Tuna |l — ormenvHble (epMeHTH. Y3HaBaHuE U
pa3pe3anue pecrpukrazamu tHma |l koporkux crnenuduueckux (0OBIYHO TOJUHIAPOMHBIX )
MOCJIEIOBATEILHOCTEH (4-6 IMap OCHOBaHMUI) ¢ 00pa30BaHUEM “JTUIKHUX WM “TYIbIX KOHIIOB.

Penapanusa IHK — MexaHu3M uCIpaBIICHUS MMOBPEKICHUN B HEW. THIIBI TOBPEKAAIOIINX
u3menenud B JIHK (ToukoBble MyTanuu, CTPYKTypHbIE HApyIIEHUs) U HMX TMOCIEICTBUA.
YHUBEPCATLHOCTh TMPUHITUIIOB penapanud y Tpo- M IYKapuoT. DPPEKTUBHOCTH CHCTEM
penapanuu. Hekoropble TUIBI CIOHTAHHBIX U UHAYHUpYeMbIx noBpexaenuit JJHK un ux npsmoit
peaKkTHBAIUU.

5. O6pa3oBare/ibHbIE TEXHOJIOT U

Bun yuebHolt paboThl OObpazoBaTesbHbIE TEXHOJIOTUN

Jlexuuu CnaiijoBple  TIpe3eHTalMU.  DIEKTPOHHBIE
MaTepHabl.

[TpakTyeckue 3aHATHS OOcyxaeHne W  aHaIM3  [PEUIOKEHHBIX

BOITPOCOB Ha ayIUTOPHBIX 3aHATHIX,
WHAWBUAYaAlIbHbIE  JIOKJAAbI,  COOOIICHHUS,
TECTUPOBaHUE, COOECETOBAHNUS.

CaMocTosTenpHas pa60Ta 38.IJ_II/ITa n MMpEe3CHTalnA PE3yIbTATOB
CaMOCTOATCIIBPHOI'O UCCIICAOBAHUA HA 3aHATUAX

B menax peanuzanuu JIEKIIMOHHOTO ITMKJIA, MTPAKTHUECKONH U CAMOCTOATEIHHONU pabOThI
6YI[YT HCITIOJIB30BAHbI J'H/ILIHOCTHO-OpI/IeHTI/IpOBaHHblf/'I, ILGSITGJ'II)HI)II\/JI IIoaxon
muddepeHIIMPOBAaHHOTO O0yUYEHUS! ¢ UCHOJIb30BAaHUEM METOJIOB aKTHBHOTO M MHTEPAKTHBHOTO
00yJeHUsI.

s ocBoeHUs IUCHUIUTUHBI «OCHOBBI MOJEKYISIPHOM OHOIOTHUH» HCIONB3YIOTCS
Ppa3InYHEBIC 06p330BaTeJ'H)HBIe METOABI MW TEXHOJIOTHU IJid pcaiu3allvun KOMHeTeHHHﬁ.
[IpenogaBanvie  AUCHUIUIMHBI — MpEeIyCMAaTPUBAeT  JIGKIUH,  NPAKTHUYECKHUE  3aHITHI,
TECTUPOBAaHUE, IPUMEHEHNE aKTUBHBIX M MHTEPAKTUBHBIX (POpPM IpoBeAeHHs 3aHATUH (paz0op
KOHKPETHBIX CHUTYyallMii) B COYETAaHWU C BHEAYIUTOPHON paboToil ¢ menbio (popMHpOBaHUS U
pa3BuTHS  MPOQECCHOHATBHBIX  HAaBHIKOB  oOyuwaromierocsi.  CamocTosiTenbHass — padboTa
peycMaTpuBaeT MOATOTOBKY K JiekiusMm u JIII3, mpoMexyTo4yHOMY KOHTPOJIO U MUTOTOBOMY
HUCIIBITAHUIO.

B yuebGHOM mporiecce MIMPOKO MPUMEHSIIOTCS KOMITBIOTEPHBIE TEXHOJIOTUHU. Jlekuuu
MPOBOJATCS B AyAUTOPHU C HWHTEPAKTUBHOM JIOCKOW H  TMPOEKTOPOM, OOECreUYeHBI
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JIEMOHCTPAIIMOHHBIMU MaTepHajaMH (3JCKTPOHHBIMH TPE3CHTAlUAMHU, BUACOPUIbMAMH), C
IIOMOUIBI0 KOTOPBIX MOXKHO BU3YaJIM3UPOBATh U3J1aracMblii MaTepHall.

6. ®OoH/ OLIEHOYHBIX CPEACTB AMCHUNIMHBI (MOTYJISA)

6.1. HacnopT (l)OHIla OLCHOYHBIX CPEACTB M0 TUCHUIIJIUHE «OCHOBBI

MOJIEKYJISIPHOI OMOJI0T UM

No Kon O11eHOYHOE CPEJICTBO
KonTponupyembie paszzensl
/1 KOHTPOJUPYEMO | HAMMECHOBAHHE KOJI-
(TeMBbI) AUCITUTUTMHBI™ N
1l KOMITETCHIINT BO
1 BBenenue B quciuIuinny. VK-1; VK-6; | TecroBsle 3a1anust 10
MeTo/1bI MOJIEKYIISIPHOM OIIK-1; OIIK-7 | Temsl pedepaToB 1
ouosoruu Bompocsr myist o9x3amena | 8
2 CtpykTypa U cBOICTBa OEIKOB VK-1; VK-6; | TecTtoBnle 3a1anust 10
OIIK-1; OIIK-7 | TemsI pedeparoB 4
Bomnpocsr mis sx3amena | 11
3 CtpykTypa 1 CBOMCTBA VYK-1; YK-6; | TecroBsie 3amanus 10
HYKJIEMHOBBIX KHCJIOT OIIK-1; OIIK-7 | Temsl pedepaToB 2
Bomnpocs! st sx3amena | 8
4 CrpyKkTypa reHOMa BUPYCOB U YK-1; VK-6; | TecroBble 3a1aHus 10
IIPOKAPHOT OIIK-1; OIIK-7 | TemsI pedeparoB 2
Bomnpocs! ist sx3aMena | 2
5 CtpykTypa reHOMa 3yKapuoT VYK-1; YK-6; | TecroBbie 3aanus 10
OIIK-1; OIIK-7 | Temsl pedeparoB 2
Bomnpocs! uist sx3amena | 3
6 Perumkanms JTHK VK-1; VK-6; | TecroBblc 3agaHus 10
OIIK-1; OIIK-7 | Temsl pedeparoB 3
Bonpocs! quist sk3amena | 15
7 Tpanckpunuums VK-1; VK-6; | TecTtoBble 3a1anust 10
OIIK-1; OIIK-7 | Temsl pedeparoB 2
Bonpocsr qist sx3amena | 14
8 [Tpoueccunr PHK YK-1; YK-6; | TecroBbie 3amanus 10
OIIK-1; OIIK-7 | Temsl pedepaToB 2
Bonpocs! quist sk3amena | 4
9 Tpancnsus. buocunTes 6enka VK-1; VK-6; | TecTtoBble 3a1anHust 10
OIIK-1; OIIK-7 | Temsl pedeparoB 2
Bompocsr qist sx3amena | 15
10 Pemapanus JITHK VK-1; VK-6; | TecTroBble 3a1anus 10
OIIK-1; OIIK-7 | Temsl pedeparoB 5
Bompocsr yist 9x3amena | 2
6.2.1 IlepeueHb BONPOCOB /Al 3a4eTa
Paszngen 1

1. MonexynspHass OWUONOrHs Kak METOJOJIOTHS, HCIOJb3YIOllas YMEHHE IOJb30BaThCs
CHOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
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JUCHUIIIMH B HpO(I)CCCI/IOHaHBHOI\/‘I ACATCIIBHOCTH, NPUMCHATH MCTOABI MAaTCMATHYCCKOI'O

aHaJIM3a U MOJEIMPOBAHUS, TEOPETUYECKOTO0 M IKCIEPUMEHTAJIBHOIO HCCIECTOBAHMUS..
(YK-1; YK-6; OIIK-1; OIIK-7)

3amaun  MOJEKYJISpHOW OWONOTMH B  PACTEHUEBOJCTBE. TIO3HAHWE OCHOBHBIX
3aKOHOMEPHOCTEH JKU3HEIESATEIBHOCTH PACTUTENIbHBIX OPraHU3MOB, pa3pabdoTkKa H
COBEpILICHCTBOBAHME METOJOB CO3JaHUsl TE€HOMHBIX KOHCTPYKLHM, YIpaBiICHUS
skcpeccueii renos. (YK-1; VK-6; OIIK-1; OIIK-7)

Jlokanmu3anus TEHOB B XpoMmocomax. [lpuHIun JuHEHHOro (DUKCHPOBAHHOTO
pacrojoxeHus reHoB B xpomocoMme. Koppemsuus mexnay BosnaeictBusimu Ha JIHK u
MyTanusiMu y Beicimx opranusmos. (YK-1; YK-6; OIIK-1; OITK-7)

Tpancopmanus 6akrepuii ¢ momoripto yncroit JIHK. Onwir DBepu, Mak-Jleona n Mak-
Kaptu. (YK-1; YK-6; OIIK-1; OIIK-7)

3apaxxenue Oakrepun Oakrepuodaropor JJHK. Onbir Xepmm u Yeit3. «Dusnueckoer»
kapruposanue renos. (YK-1; YK-6; OIIK-1; OIIK-7)

[Toctrenomuas spa Ouonoruu. ['enomuka. IIporeommka. CTabUIbHOCTH TE€HOMA U
nuHaMUIHOCTH mpoTeoma. (YK-1; YK-6; OIIK-1; OIIK-7)

buoundopmaruka: cpaBHEHHE IOCIEIOBATENLHOCTEH  HYKJICOTHAOB, CpaBHEHHE
MOCJICI0BATEIPHOCTEH aMUHOKHCIOTHBIX OCTaTKOB. MmeHTndukanus ¢yHKIIMOHATBHBIX
oOnactell TeHOMa Ha OCHOBE HYKJICOTHJHOTO cOCTaBa. BrlsiBieHHE (YHKIUOHAIBHO
3HAYMMBIX y4acTKOB OeakoB. banku manneix. (YK-1; YK-6; OIIK-1; OIIK-7)

HoBbie MonekynsipHO-OHMOIIOTUYECKUE CENbCKOXO3SIICTBEHHbIE OWOTEXHOJOTUU KakK

CIOCOOHOCTH K pealn3allii M yIIPaBJICHUIO OnoTexXHOomorndeckumu nporeccamu.. (YK-1;
YK-6; OIIK-1; OIIK-7)

Pasznen 2

9.

10.

11.

12.

13.

14.

15.

Ponp OGenkoBbIX MONEKYd B (YHKIIMOHUPOBAHUM KUBBIX OpraHu3moB. [lepBuunas
CTPYKTypa OeNnKoB. AMUHOKHCIIOTHBIE OCTaTKM — MOHOMEpHI OenkoBeix 1enei. (YK-1;
YK-6; OIIK-1; OTIK-7)

AMMHOKHCIIOTHI, BXOJIAIIME B COCTaB OEJIKOB, X CTpOEHUE. 3aMEHUMBIE U He3aMEHUMBIE
aMUHOKUCIOTHI. [lentuanas cBs3b. [lonmunentuanas uens. (YK-1; YK-6; OIIK-1; OIIK-
7)

YpoBHU opraHuzanuu OeakoBoM Monekynbl. [lepBuuHas CTpykTypa Kak YpOBEHb
opranuzanuu 0enka. KomruecTBeHHOE OmpeiesieHe aMUHOKHUCIIOTHOTO COCTaBa OEKOB.
Hcnonp30BaHre aBTOMAaTUYECKUX aHATTU3aTOPOB. [ uaponuTHyeckoe paciierieHue oenka
C TIOMOIIBIO TPOTEOTUTHYECKUX (epMeHTOB. OmnpeneneHnue MePBUYHON CTPYKTYpPHI
nentuaos. (YK-1; YK-6; OIIK-1; OITK-7)

3HavYeHNE U3YUYEHUs TIEPBUYHON CTPYKTYpPHI OCTTKOB ISl PEIICHUs TPOOJIEM SBOJIONNH U
cuctematrku opranusmoB. (YK-1; YK-6; OIIK-1; OTIK-7)

Bropuunas crpyktypa Oenka. CTpyKTypHble OCOOEHHOCTH MENTHAHON CBSI3H,
onpezensomre GopMUPOBAHNE PETYIIPHONH BTOPUUHON CTPYKTYpHI. POIIb BOAOPOIHBIX
cBs3eil B (hopMHpOBaHMM BTOPUYHON CTPYKTYphl. [Ipobiiema cTabuibHOCTH BTOPUYHOMN
CTPYKTYpBI. DKCIIEPUMEHTAIbHBIE METOAbl M3YYCHUS BTOPUYHON CTPYKTYpPBHI OEIKOB.
(YK-1; YK-6; OIIK-1; OITK-7)

Tperuunast ctpykrypa OenkoB. CTaOWUIBHOCTH MPOCTPAHCTBEHHOH CTPYKTYpHI Oeika.
KomnaktHocts ¢opmbl. Hammuue ruapodoOHBIX suep W MHOJISPHOH  0OOJIOYKH.
[TpucyrcTBUe THAPOPOOHBIX AMUHOKUCIOT B 000J104Ke, UX (YHKIIMOHAIBHOE 3HAUCHUE.
(YK-1; YK-6; OIIK-1; OITK-7)

[Ipupona cwi, CTaOMIM3UPYIOMIMX TPEXMEPHYIO CTPYKTypy Oenka. ['uapodoOHbie
B3auMoJieiicTBUs. BoopoaHbie U colieBbie CBs3U. BaH-1ep-BaaabCOBBI B3aUMOICHCTBUA.
Ponp mucynbuaHBIX CBA3€ B CTAOMIU3AlMU TPETUYHOU CTPYKTYPHI HEKOTOPBIX
oenkoB. (YK-1; YK-6; OIIK-1; OIIK-7)
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16. ®opma, KOMIIAKTHOCTHP H JWHAMHUKA MOJIEKYJIbl Oenka. MeToasl HcCiIeToBaHUsS
IIPOCTPAHCTBEHHOH CTPYKTyphl Oenka. OOpa3oBaHHE TPETHUYHOW CTPYKTYphl Oenka u3
DIIEMEHTOB  BTOPHUYHOW  CTPYKTYypbl. COOTHOIIEHHE MEXIy MPOCTPAHCTBEHHOM
CTPYKTypoil ©0Oeflka ¥ aMHUHOKHCIOTHOM IOCIEAOBaTeIbHOCThI0. (CXemaTuyeckoe
Hpe/ICTaBICHUE IPOCTPAHCTBEHHOU cTpYKTYphI Oenka. (YK-1; YK-6; OIIK-1; OIIK-7)

17.YerBepTuuHas CTpyKTypa Oeinka. I['eoMeTpus 4YETBEPTUYHOM CTPYKTYphl OeliKa.
BzaumopeiictBust  Mexny — CyObeIUMHHIIAMH, CTAOMJIM3UPYIOIIUE  YETBEPTHUHYIO
cTpykTypy. CTpyKTypHasi OpraHu3aiusi KOHTAKTOB MEXAy CYObeIMHUIIaMU.
OyHKIMOHAIBHOE 3HAUYEHUE YeTBEpTUUHOH CcTpykTyphl Oenka. (YK-1; YVK-6; OIIK-1;
OIIK-7)

18. Jlenatypamusi OenkoB. Paspymienue HaTHBHOW KoH(popMmamumu OEIKOB H3MEHEHUEM
temriepatypbl, pH, o00paboTkKOi MOYEBHMHOW, TyaHUIUHXJOpUAOM. JleicTBue
nereprentoB (ITAB), ciuptos, anekrpoautos. (YK-1; YK-6; OIIK-1; OITK-7)

19. Camoopranuzanus TpPOCTPAHCTBEHHOM CTPYKTYphl OENKOBBIX MOJIeKYld. PenaTtyparius
Oenka in vitro. IlpemompeneneHHOCTs TPOCTPAHCTBEHHOW CTPYKTYpbl Oenka ero
AMHHOKHUCIIOTHO# mocnenoBareabHocThio. (YK-1; VK-6; OIIK-1; OIIK-7)

6.2.2 IlepeyeHb BONMPOCOB /IJisl IK3aMeHA
Pa3zgen 1

MOJ'IGKy.]'IHpHaH ouojorus  Kak MCTOHOJIOTHA, HCIHOJIB3YyHollass YMCHHUC  I10JIb30BATbHCA
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJb30BaTh OCHOBHBIE 3aKOHBI C€CTCCTBCHHOHAYYHBIX
JUCHUIIINH B HpOCI)eCCHOHaHBHOﬁ ACATCIIbHOCTH, IPUMCHATDb MCTO/Ibl MATCMATUYCCKOI'O aHaJIn3a

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

3agaun MOJIEKYJISIPHOM OHMOJIOTMM B PacTEHUEBOCTBE: NMO3HAHME OCHOBHBIX 3aKOHOMEpPHOCTEH
KU3HEJEATEIIbHOCTH PacTUTEIbHBIX OPraHU3MOB, pa3pabOoTKa U COBEPILIEHCTBOBAaHUE METOJ/IOB
CO3/aHMsI TCHOMHBIX KOHCTPYKLHH, ympasieHus skcrpeccueit renos. (VK-1; YK-6; OIIK-1;
OIIK-7)

Jlokanuszanus reHoB B Xpomocomax. [IpvHIMI JTUHEHHOro (PUKCHPOBAHHOIO PACHOJIOKEHUS
reHoB B xpomocome. Koppemsiiua mexnay BozaerctBuamu Ha JJHK u myramusmu y BbICIIMX
opraum3moB. (YK-1; YK-6; OIIK-1; OIIK-7)

Tpanchopmanus 6akrepuii ¢ momombio ynctoit JIHK. Onbitr OBepu, Mak-Jleona u Mak-Kaptu.
(VK-1; YK-6; OIIK-1; OIIK-7)

3apaxxenue Oaxtepun OaktepuodaroBoit JIHK. Oneir Xepmm u Yeits. «Pusznueckoey
kaptuposanue renos. (YK-1; VK-6; OIIK-1; OITK-7)

[ToctrenomHas »3pa Owuonorun. ['enomuka. Ilporeomuka. CraOWIBHOCTH T'€HOMa U
nuHaMU9IHOCTH npoTeoma. (YK-1; YK-6; OIIK-1; OIIK-7)

buoundpopmaruka: CpaBHEHUE nocJe0BaTeIbHOCTEN HYKJIEOTH/IOB, CpaBHEHHE
MOCNIEAOBATEIPHOCTEN aMUHOKUCIOTHBIX OCTaTkoB. MpaeHtuduxamus (QyHKIIMOHATBHBIX
oOyactell reHOMa Ha OCHOBE HYKJIEOTHJHOIO cOocTaBa. BhIsiBIeHNE (YHKIMOHAIBLHO 3HAUMMBIX
yuacTkoB OenkoB. banku nansbix. (YK-1; YK-6; OIIK-1; OITK-7)

HoBbrle = MonekymsipHO-OHMOJIOTMYECKHE  CEJIbCKOXO3SHMCTBEHHbIE ~ OMOTEXHOJOTMM  Kak
CIIOCOOHOCTH K peau3allii U yrpaBieHnto OuorexHonorndeckumu nponeccamu. (YK-1; YK-6;
OIIK-1; OIIK-7)

Pa3zmen 2
9. Pomp GenmKOBBIX MOJIEKYN B (DYHKIIMOHUPOBAHWHW JKMBBIX OpraHW3MOB. [lepBHuHas CTpyKTypa

0enKoB. AMUHOKHCJIOTHBIE OCTaTKu — MOHOMepbl OenkoBbix 1enei. (YK-1; YK-6; OIIK-1;
OIIK-7)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

AMUHOKHCIIOTBI, BXOJSIIME B COCTaB OEIKOB, UX CTPOCHHE. 3aMEHUMBbIE M HE3aMEHHMBbIC
amMuHOKUCIIOTHL. [lenTuanas cBs3b. [Tomunentuanas uens. (YK-1; YK-6; OITK-1; OITK-7)
YpoBHU opranuzanuu 0eIKOBON MoJeKyibl. [lepBuyHas CTpykTypa Kak YpOBEHb OpraHu3aluu
Oenka. KomuuecTBeHHOE ompejeneHHe aMHHOKHCIOTHOrO cocraBa OenkoB. lcmosnb3oBaHue
ABTOMATHUYECKUX AaHAIM3aTOPOB. [ maponuTHuYecKoe pacuieryieHne Oenka ¢  TOMOIIbIO
POTEONUTHYECKUX (epMeHTOB. OnpeencHue nepBruuHoi crpykrypsl nentumos. (YK-1; YK-6;
OIIK-1; OIIK-7)

3HaueHUEe H3y4YEHUs NEPBUYHOI CTPYKTYphl OCJNKOB JUIsl pelieHus] mpoOjeM HSBOJIOLUUU U
cucrematuku oprann3moB. (YK-1; YK-6; OIIK-1; OIIK-7)

Bropuunas crpykrypa Genka. CTpyKTypHbIE OCOOCHHOCTH MENTUIHOW CBSI3H, ONPEACISIONINe
dbopMUpOBaHHUE PETYISIPHOM BTOPHYHOW CTPYKTYphl. POIIb  BOJIOPOOHBIX CBsI3CH B
dbopMUpOBaHUN BTOPUYHON CTPYKTYphl. lIpobrema cTaOMIBHOCTH BTOPUYHOM CTPYKTYpHI.
DKcnepruMEeHTaIbHbIC METOBI U3Yy4CHHUsI BTOPHYHOI cTpyKTyphl OenkoB. (YK-1; YK-6; OIIK-1;
OIIK-7)

Tpernunast crpykTtypa OenkoB. CTaOMIBHOCT TPOCTPAHCTBEHHOM CTPYKTYpHI —Oelka.
KomnaktHocts ¢opmbl. Hannuue ruapooOHBIX simep W moispHoil obonouku. [IpucyrctBue
rupoGOOHBIX AMHUHOKHCIIOT B 000JI0uKe, MX QyHKIMOoHaIpHOE 3HaueHue. (YK-1; YK-6; OIIK-
1; OIIK-7)

[Mpupoma cui, CTaOWIM3HPYIOIIMX TPEXMEPHYIO CTpYyKTypy Oenka. ['mumpodoOHbIe
B3auMojieiicTBusl. BomopoHbie u conieBble CBsA3U. BaH-nep-BaanbCoBbl B3auMoaeicTBus. Poib
TMCYIb(QUIHBIX CBS3eH B CTaOMIU3AIlMU TPETHYHOM CTPYKTYphbl HeKoTOpbix OenkoB. (YK-1;
VK-6; OIIK-1; OIIK-7)

®opma, KOMIAKTHOCTb W JMHAMHUKa MOJIEKYnbl  Oenka. Meronpl  HcCie0BaHUS
MPOCTPAHCTBEHHON CTPYKTyphl Oenka. OOpazoBaHue TpPETUYHOUW CTPYKTYphl Oenka wu3
AJIEMEHTOB BTOPUYHOM CTPYKTypbl. COOTHOIIEHHE MEX]y IPOCTPAHCTBEHHOM CTPYKTYpOM
Oenrka M aMMHOKHCIOTHOM  mocjenoBaTelnbHOCThIO. (CXxeMaTHueckoe  IpejcTaBIeHUE
npoctpaHcTBeHHOU cTpykTyphl Oenka. (YK-1; YK-6; OITK-1; OITK-7)

YerBepTuuHass  CTpyKTypa Oenka. I'eomeTpus  4eTBEPTUYHOM  CTPYKTYyphl  Oelika.
B3aumoneiictBuss Mexay CyObeIMHULIAMH, CTAOWIM3HPYIOIIME YETBEPTHUUHYIO CTPYKTYPY.
CrpyKkTypHasi OpraHu3anusi KOHTaKTOB MEXIy CyObeauHHMLAMH. DYHKIMOHAIbHOE 3HAUYEeHUE
4yeTBepTHYHOM cTpyKTyphI Oenka. (YK-1; YK-6; OIIK-1; OIIK-7)

Henarypauus OenkoB. Paspymenue HaTUBHOM  KOHpopMmanuu OEIKOB  HM3MEHEHHEM
temriepatypbl, pH, o00paboTKOi MOUYEBHHOW, TyaHHAMHXJIOPUIOM. JleHCTBHE IETEpPreHTOB
(ITAB), ciupros, snektpoiutoB. (YK-1; VK-6; OITK-1; OITK-7)

Camoopranusaiids IpOCTPaHCTBEHHON CTPYKTYpbI O€ITKOBBIX MOJIEKYJ. PeHaTypanus Oenka in
vitro. IIpenornpeneneHHOCTs NPOCTPAHCTBEHHOM CTPYKTYpbl O€jika €ro aMHMHOKHCIOTHOM
nocienoBarenbHocThO. (YK-1; YK-6; OIIK-1; OITK-7)

Pa3zgen 3

20.

21.

22.

[lepBruHas CTpyKTypa HYKJIIEMHOBBIX KMCIOT. HyKneoTnasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
[TypuHOBBIE M MMPUMUJUHOBBIE OCHOBAHMSI.

CaxapHbIil KOMIIOHEHT HyKJIeoTH 1a; neHTo3bl. Hykneo3zunel. Hykneotuasl — hocopHbie 3¢upsb
HYKJICO3UJ0B. PaznuuHple THUMNBI HYKJICOTHIOB: Hykjieo3ua-5' (uimm  3')-moHodochatsr
nudocdarer; Tpudocdarer. Makpospruueckue cBsizu Mexay anbda- u 6era-pocharamu, mexay
Oera- u ramma-docdaramu. (YK-1; YK-6; OIIK-1; OIIK-7)

CrpoeHne NOIMHYKICOTHIHOM IEeNM KaK HEPa3BETBICHHOIO NOJMMEpa. OH3MMaTHYecKas
Jerpajanysi HyKIEHHOBBIX KUCIOT. DK30HYKIIea3sl u dHaoHykiIeassl. JJHKaszer 1 PHKaszbr (VK-
1; VK-6; OIIK-1; OIIK-7)

KonnuecTBEHHOE COOTHOLIEHUE a30THUCTBIX OCHOBAaHWI B HYKJIEMHOBBIX KHcioTax. [IpaBuna
Yapradda. [lepBuunas  cTpykTypa  OHOJOTHYECKOTO  TOJIMMEpA. Hyxkneorunnnas
MOCJIeI0BATEIbHOCTD HYKIIEHHOBBIX KucioT. (YK-1; YK-6; OIIK-1; OIIK-7)
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23. Onpenenenue HYKJICOTUAHON mocienoBarenbHocTH JJHK XumudeckuMm CeKBEHHpPOBAHHEM TIO
Maxkcamy-I'unbepry u  MeTogoM  Aujae3oKcuTepMuHHpoBaHus uenu 1o Canrepy.
dnyopeciieHTHas aeTekius. ABromarudeckoe cekBenupoBanue. (YK-1; YK-6; OITK-1; OIIK-7)

24. A3oTHCThIE OCHOBAaHMSI M  BOJOPOJHBIE CBSI3U MexaAy HUMH. YoTcoH-KpukoBckue
KoMIuieMeHTapHble apbl ocHoBanuit. (YK-1; YK-6; OITK-1; OIIK-7)

25. MaxkpomonekysipHass crpykrypa [JIHK. JIpoitnHas crupans Yorcona — Kpuka. Ilpuniun
KOMIUIEMEHTAPHOCTU M €ro OMOJIOrMueckoe 3HaueHue. Peannsanusi BOJOPOIHBIX CBSI3EH U
ruApoPOOHBIX B3aMMOJCHCTBHUI. AHTUNAapaIlJIeNIbHbIE e C UICHTUYHBIM HH(OPMAaLOHHBIM
coaepkanueM. Crimpanm3zanus. [Tapamerpsl ciupanu. (YK-1; YK-6; OIIK-1; OITK-7)

26. Jlenarypamus nsycnupanbHoit JIHK. Penarypaums JIHK. Monekynspuas rudpuausanus JJHK.
VYcraHoBieHHE  CXOACTBAa HYKJIEOTHMAHOM  mociepgoBarenbHocTn  nenet  JHK — myrem
MoJIeKyaspHoi rubpuausamun. I'nopuanzanus PHK-JIHK. (YK-1; YK-6; OIIK-1; OITIK-7)

27. MakpomornekyisipHas crpykrypa PHK. Opnonenoueunocts PHK. Crmpammzamus B PHK
(BTOpHYHasi CTPYKTypa). BHyTpuIlenodeuHble KOMILJIEMEHTapHbIe B3auMmojeicTBus. lletnu u
ayTpennue nerim mmuwiek PHK. (VK-1; YK-6; OIIK-1; OIIK-7)

Pa3zpen 4

28. Tumbpl TEHETHYECKOTO MaTepHraja U MEXaHU3M €ro PEIUIMKAIMH y Pa3UYHBIX BHPYCOB. THIIBI
B3aMMOJICHCTBHUSL BHpYyCca C KIETKOH-XO3SIMHOM. XapaKTEepUCTUKA HEKOTOPBIX BHPYCOB.
[poucxoxaenue BUpycoB u ux poib B doimonun. (YK-1; VK-6; OIIK-1; OIIK-7)

29. CtpykTypa 6akTepuaibHOi XpoMocoMbl. CTPYKTYypa IPOKapHUOTHUECKUX FeHOB. bakTepuaibHble
ia3mMuel. 1S-3nementsl u Tpancnosonsl 6akrepuil. (YK-1; YK-6; OIIK-1; OITK-7)

Pa3znen 5

30. Kunernka peacconmanuu jaeHarypupoBanHoi JIHK u  crmoxHOCTP TeHOMa 3yKapuor.
[TocneoBaTeIbHOCTH HYKICOTHI0B dyKapuoTrueckoro reaoma. (YK-1; YK-6; OITK-1; OITK-7)

31. Crpykrypa sykapuotnueckux renos. (YK-1; YK-6; OIIK-1; OIIK-7)

32. Tenomsl opranemn sykapuotr: JTHK mutoxonapuii u xmopomnactoB. (YK-1; YK-6; OIIK-1;
OIIK-7)

Pa3nea 6

33. Perumkanusa JIHK — ocHOBa pa3MHOXKEHHs JKMBBIX OPraHW3MOB, NEpeayll HacleICTBEHHBIX
CBOMCTB M3 IIOKOJICHUS B TOKOJEHME M Pa3BUTHUS MHOTOKIETOYHOTO OpraHM3Ma W3 3UTOTHI.
XKecrkas cBsI3b MEKAY peruinkanueii u cerperanueit renoma. (YK-1; YK-6; OIIK-1; OITK-7)

34. EquHuna perjiMKalud — pPerjIMKOH. EJWHCTBEHHBIM pEIUIMKOH OakTepuid M MHOXKECTBO
PETUTHKOHOB dyKaproT. KonTponbs permukaruu Ha ypoBHe uuunmaiun. (YK-1; YK-6; OIIK-1,;
OIIK-7)

35. [TommykoHCEpBAaTUBHBI MeXaHU3M perumkanuu  (ombIT Mesenbcona u  Cramp, 1958 T1.).
Pacxoxnenue neneit JIHK. Touka Hagana perumMkanuy — y4acTOK CBS3bIBAHHUS MHUIIMATOPHOIO
Oenka. PermkaruBHas Buiika. OmHO- M qByHanpaeienHas perwukanus. (YK-1; VK-6; OINK-1,
OIIK-7)

36. IMpuamumner perumkanun JIHK. JIHK-momumepaser. Pons JIHK-matpumer u PHK-3atpaBkm.
Je3okcunykieosunrpudocdarst kak cyocrparsl. (YK-1; YK-6; OIIK-1; OITK-7)

37. Cunre3 JIHK kak mociemoBarenbHOE TPUCOSAMHEHUE HYKICOTHIOB K 3'-OH-koHIy 3aTpaBKwu.
OO0pa3oBaHue KOMIUJIEMEHTAapHOTO MpPOAYKTa. YpoBeHb TouyHocTH perukamuu JIHK.
Koppekrtupytomias 3'-5' sx3onykineasnas aktuBHocTh JJHK-momumepas. (YK-1; YK-6; OIIK-1;
OIIK-7)

38. Ipaiimazer — PHK-mmommumepaser, oopasyromme PHK-3atpaBkm mns maummanuu cuate3a JJHK.
(YK-1; YK-6; OIIK-1; OITK-7)

39. Pacruterenne nBoiiHoW crnmpanu JIHK-matpumbl xenwkazamu. JlectaOumusupyroniyue OeiKu.
VYuactue Tonmonzomepas. (YK-1; YK-6; OITK-1; OIIK-7)

40. IMpepwiBucTeiit cunres JJHK. Acummerpust perinkanuonHoi Busiku. @parmentst Okaszaku. (YK-
1; VK-6; OIIK-1; OIIK-7)
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41.

42.

43.

44,

45.

46.

47.

JHK-nomumepassr E.coli — I (pepment Kopubepra), 11 u II1. x uerBeptuunas crpykrypa. (YK-
1; VK-6; OIIK-1; OIIK-7)

Yuuepcanbhbie (epMmeHTatuBHblie akTuBHOCTH JIHK-momumepas — 5'-3'-monmumepusyromas
(omonramms) u 3'-5'-3K30HYyKIIea3Has (KOppEeKTHpylomas). YHHKaabHas 5'-3'-9K30HYyKiIea3Has
aktuBHocTh JIHK-nosmmmepassl 1. (YK-1; YK-6; OIIK-1; OIIK-7)

Oyukiuu JTHK-momumepas B kinerke E.coli: poas JIHK-momumepassr I B ynanenuu aedexToB
npu penapauuu u PHK-3atpaBku npu permukanuu; II — B pemapanuu; Il — B perumkanun
(peruinkasa ¢ BBICOKOH MPOIECCHBHOCTRIO M CKOpocThio mouMepu3anun). (YK-1; YK-6; OIIK-
1; OIIK-7)

Jeranpuas kaptuHa cuare3a JJHK B permkaruBhoi Buike E.COli. Xemukassl — «Iararommey
aioctepuueckue Oenku. [IpaiiMocoma — KOMIIEKC XEeJIMKasbl U MpaiiMasbl Ha 3ama3/bIBatoien
nenu. Xenukasa Ha Beaymei nenu. (YK-1; YK-6; OIIK-1; OITK-7)

Crpoenne JIHK-momumepassr III u ee ¢GyHKIMOHMpOBaHWE B PEIUIMKATHUBHOM BHIIKE
xonodepmenTa . MUHUMANBHBIN (epMEHT, CBSI3YIOIIUNA O€lI0K, raMMa-KOMIUIEKC, OeTa-3aXHM.
(YK-1; YK-6; OIIK-1; OIIK-7)

Mexanus3m obecriedeHusl COTJIacCOBAaHHOTO CHHTE3a BeAyIIeW W oTcTaromiei nenu. Pemnucoma.
3aBepiieHre CHHTE3a 3ana3zabiBaromieii nenu u3 ¢pparmentos Okaszaku. (OIIK-2, OIIK-3, [1K-2,
ITK-6)

CosmectHoe paeiictBue JHK-momumepassr I u PHKaset H. JIHK-nuraza m mexanusmel ee
neiictBus. (YK-1; YK-6; OIIK-1; OIIK-7)

Pa3zgen 7

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Tpanckpunuus Kak OCHOBa peryjsilud -JKcrnpeccuu TeHoB. Martpuunbii cunre3 PHK.
Komrmutementaprocts nponykra PHK-nonumepasnoii peakuuu matpune. (YK-1; YK-6; OIIK-1,;
OIIK-7)

Craguu TpaHCKPHUILMK: WHULMALUS, 370Hranus u repmuHanus. PHK-nonumepasa — ocHoBHOM
depment tpanckpumnimu. (YK-1; YK-6; OIIK-1; OIIK-7)

Tpanckpunuus y sybakrepuil. [lonstue oneponoB u mnonuuuctponHbix MPHK. IIpomotop u
tepmuHarop Tpanckpunuun. (YK-1; YK-6; OIIK-1; OIIK-7)

[Tpumepsl perynsiuMM akTUBHOCTM TE€HOB C MHCIIOJNb30BaHMEM Habopa curMa-cyObeInHHLL.
CtpykTypa npoMoTopoB: obiactu HykieoTua0B (—35) u (—10). Ctpykrypa Tepmunatopos. (YK-
1; VK-6; OIIK-1; OIIK-7)

WMunnmanus TpaHcKpunimu: stansl. OnepoH Kak crnocod peryisinuu TpaHckpunuuu. [Ipumepst
onepoHoB: onepoH pPHK, onmeponbl puOOCOMHBIX OENKOB M «IMIIHUE» T€HBl B COCTABE ITHX
oreponoB. (YK-1; YK-6; OIIK-1; OITK-7)

Perynsmms aktuBHOCTH TeHOB E.coli, yrmmmsupyromux nakrosy. Lac-omepon E.coli. Cxema
XKakob6a-Mono. Ilonstus “penpeccop”, ‘“‘aktuBarop”, “omeparop”. CHocoObl H3MEHEHHS
aKTHBHOCTH pernpeccopoB u aktuBatopoB. (YK-1; YK-6; OIIK-1; OITK-7)

[Ipumepsl  perymsiiMy akTUBHOCTH ONEPOHOB Ha craguu uHUOManuu. ComnpsbkeHue
tpanckpunnuu u Tparcisauuu. (YK-1; VK-6; OIIK-1; OITK-7)

[TonsiTHE «@TTeHIOAMUY. DIOHTalusA: (pakTOphl 370HTanuu. TepMuHanus: GpakTop-3aBUCHMAs U
daxrop-uezaBucumas. (YK-1; YK-6; OIIK-1; OTIK-7)

Tpanckpunuuss y 53ykapuoT. TpaHCKpUIIIIMOHHAs AaKTUBHOCTb TE€TEPO- U DYXPOMATHHA.
Co3spesanne PHK u tpancniopt PHK u3 simpa B nutoruiasmy. (YK-1; YK-6; OIIK-1; OIIK-7)
PHK-monmumepassl kietok sykapuot. @ynkiun PHK-onmumepas I, 11 u 111 B knerke. (YK-1; YK-
6; OTIK-1; OIIK-7)

Cy0Obenunnunslii coctaB PHK-nomumepas 1, 11 u III. O6mume cyoweaunuist. [Ipomoropsr PHK-
nonumepassr 1. Tunsl mpomoTopoB, ocobennoct ux crpoenus. (YK-1; YK-6; OIIK-1; OITK-7)
[TonsiTHE: «OCHOBHBIE (PAKTOPHI MHULMALMM» TpaHCKpUNIMHU. OCHOBHBIE (haKTOPBl WHUIMALUU
tpanckpunuun PHK-monumepaser 1I. Oransl mHMnmanuu TpaHckpuniuu Ha npumepe PHK-
nonumepassl 1l B3aummopeilicTBHE OCHOBHBIX (DaKTOPOB TPAHCKPUIIMM TPH HHULUALMH.
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JlononHuTENbHBIE (HaKTOPHI MHUIMALMH, MecTa CBs3bIBaHHs (pakropoB TpaHckpumuuu. (YK-1;
VK-6; OIIK-1; OIIK-7)

60. CriocoObl  M3MEHEHHUs1 aKTUBHOCTH (akTOpoB. TpaHCKpUNIIMOHHAs AaKTUBHOCTh T€HA €CTh
pe3yJIbTaT B3aUMOJCHCTBUS aKTUBATOPOB ¥ HHIHOKTOpOB Tpanckpumimu. (YK-1; YK-6; OIIK-1;
OIIK-7)

61. OcoOeHHOCTH peryJslui TPAaHCKPUIILMK B MHOTOKJIETOYHBIX OpraHu3Max. ['eHbl «JoMaliHero
xo3sicTBay. Jnonranus. ®Dakropel snonranuu. Tepmunanus tpanckpunuun. (YK-1; YK-6;
OIIK-1; OIIK-7)

Pa3nea 8

62. [TonsTHE TIpOLIECCHUHTA. [Ipoueccunr MPHK »sykapuor u3 rereporennoit simepnoi PHK
(rsPHK). Peryssinust sxcripeccuu reHa Ha ctaauu npoueccunra 3'-konmna. (YK-1; YK-6; OIIK-1;
OIIK-7)

63. DK30H-UHTPOHHOE CTPOCHUE Koaupymoieid obmactu mnpemmectBennnka MPHK sykapuor.
CrnaiicuHr 3k30HOB. MexaHu3M cluaiicuHra ¢ odpasoBaHueM jacco-uHTpoHa. Craiicocoma.
(YK-1; YK-6; OIIK-1; OIIK-7)

64. Perynauuss sKcOpeccMM T'€HOB IyTeM albTepHAaTHMBHOro crulaiicunra. OOpa3zoBaHue
TKaHecrenupuaeckux n3opopm Oenka. JkoHOMUUHOE Hcnonb3oBanne PHK-npenmecTBenHmKa.
(VK-1; YK-6; OIIK-1; OIIK-7)

65. BkaroueHne W BBIKIIOYGHHWE TEHOB. PerynmmpyeMblii  OenkamMu — Kackaj — IMPOIECCOB
aJIbTepHATUBHOTO criiaiicuara. CoBpeMEeHHOE OIpe/iesIeHUe I'eHa KaK pean3alus ClocoOHOCTH
UCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOM KapTUHE MHUpPA, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEUIECTBA U1 IOHMMAHHSA OKPY)KAIOIIEr0 MHUpPa U
seiennit npupoasl . (YK-1; YK-6; OIIK-1; OIIK-7)

Pa3zgen 9

66. buocuHTe3 6eKOB Kak HanboJIee CIIOKHBIA U YHEPTOEMKHI IPOLIECC pealln3aluy T'eHeTHIECKOM
UHpOpPMAalLIMY, TPOTEKAIOMUNA C BBICOKOH CKOPOCTBIO M TOYHOCTHIO. DyHIaMEHTaJIbHbIE
OTKpBITHS 50-X T070B: pUOOCOMBI KaK MECTO CHHTE3a OEJIKOB; aKTUBALUsI aMUHOKHUCIIOT MyTEM
obpazosanus amunoanmwi-TPHK. (YK-1; YK-6; OITK-1; OITK-7)

67. l'eneTnuecknii KojA. OKCIepUMEHTAIbHAs pacmu@poBka reHeTHdeckoro koma (1961 r.).
[Tonstne konoHa. TPUILUIETHOCTH, BBIPOKIACHHOCTH, HEMEPEKPHIBAEMOCTh KoJa 0e3 3amlsThIX.
VYcTaHOBIIEHHE «YHHBEpPCAIbHOI0» KOJOBOro cjoBapsi (OakTepuu, LUTOIIa3Ma JYKAapHuoT).
Tepmunaropusie kogoubl. (YK-1; YK-6; OITK-1; OIIK-7)

68. Tpaucnoptaeie PHK. Ilomsitue antmkomona TPHK. Ero pacmonoskeHwe BO BTOPHYHOW H
tpetnuHoi cTpykType TPHK. Konmon-antukonoHossie B3aummopeiictsus. IlpaBunma konoH-
AQHTUKOJIOHOBOTO criapuBanus Kpuka u ux nexoropsie cinenctus. (YK-1; VK-6; OIIK-1; OIIK-
7)

69. Tpancnoptaeie PHK. Crpykrypa TPHK. IlepBuunast cTpykTypa: HMHA IIeTied; BTOpUYHAs
CTPYKTYypa: «KIJICBEpHBIN JHCT», ABYyCIUpaNbHble u oxHocnupanbHble ydacTku. (YK-1; VK-6;
OIIK-1; OIIK-7)

70. Peakumn  amuHoammnupoBanuss TPHK: akTuBupoBaHMe aMHMHOKHCIOT ¢ 00pa3oBaHHEM
aMUHOAIMJIAICHWIATOB U NIEpEeHOC aMMHOAMIBHBIX ocTaTkoB Ha TPHK. CrpykrypHas
komruiemMeHTapaocth TPHK 1 amunoanmn-TPHK-cunteras. (YK-1; YK-6; OIIK-1; OIIK-7)

71. Pubocomuslil stan TpaHcusiuuu. CTaauyu TPaHCHISILMK: MHUIMALNS, 3JIOHTAlUs U TepMUHALIMSL.
[TocnenoBarensHoe  cuutbiBanue MPHK  pubocomamu.  ITommpubGocombl.  Paboumii
(anonranuonnbii) ki pudocomsl. (YK-1; YK-6; OITK-1; OIIK-7)

72. Perynauusi TpaHCIALMU Yy SYKapuOT HA CTaJUM HMHULMAIMKA KaKk IpuUMepa TOTOBHOCTU K
pealM3allud  CHCTEMbl MEHEXKMEHTa KayecTBa OMOTEXHOJOTMYECKOM MPOAYKIHH B
COOTBETCTBUH C TPEOOBaHMSMHU POCCHICKUX W MEKIYHAPOAHBIX cTaHmapToB kadecta. (YK-1;
YK-6; OIIK-1; OTIK-7)

25



73.

74.

75.

76.

77.

78.

79.

80.

Pu6ocomubie PHK. 3nauenue pudocomuoit PHK. ®yHkumnoHanbHbIE AKTUBHOCTH 51
dbyHKIIMOHAIbHBIE Y4YacTKH pudocoM. DyHKUIMU CBSI3bIBAaHUS: CBS3bIBAHHE U YAEpKaHHE
matpuuHoro noauHykiaeotuaa (MPHK-cBs3biBarommii yuacrok) (YK-1; YK-6; OITK-1; OIIK-7)

OyHknuu cBs3biBaHUsA: yaepkanue nentuauia-TPHK wmm neanmmnuposannoit TPHK (TPHK-
cs3piBaromuii P-yuactok) (YK-1; YK-6; OIIK-1; OITK-7)

Oyukiuu cBsa3biBanus: cBs3biBanne aMmuHoami-TPHK (tTPHK-cBs3piBaromuii A-ygacrok) (YK-
1; VK-6; OIIK-1; OIIK-7)

OYHKINKM CBS3BIBAHUS: CBsA3bIBaHUE OENKOBBIX (akTopoB TpaHcassuuu u ['TO (dakrop-
csspiBaromuil yuactok). (YK-1; YK-6; OIIK-1; OITK-7)

OnoHranuoHHbIl 1mukia  pubdocombl. [locnenoBaTenbHOCTh COOBITUH M MOJEKYJSPHbBIC
mexanusaMmel: niepebop TPHK; y3naBanme aHTHKOAOHA; OTOOpP MPaBHWIBHOTO  KOZIOH-
AHTUKOJOHOBOIO  KoMILiekca. TpaHcmentuaauus (oOpa3oBaHuMe  MENTHAHON  CBA3H).
Tpancnokauus. [lepenBimkenne MaTpUIlbl PU TpaHCIOKaIMU. Mojenb TMHaMUYeCKOW padoThl
pubocomsl B asorraronnoM 1ukie. (YK-1; YK-6; OITK-1; OIIK-7)

Nuunmanus Tpancmsauuu. 3HaAYCHHE WHUIUAIMU TpaHcaauuu. WHUIMUpYomKe KOJOHBI U UX
nonoxenue B MPHK npo- u sykapuor. Wuunmaropusie TPHK u uHMIIMATOpPHI TpaHCasUuu.
benkoBeie dakropbl wHunManuu. CocrosiHue pubocom mepen ununmarmei. (YK-1; YK-6;
OIIK-1; OIIK-7)

Wuunumanus TpaHCIsLMU Y MPOKapuoT. Accomuanus Ipokapuoruueckoil 30S-cyOuacTuiibl
pubOCOMBI ¢ MaTpU4YHBIM NOJUHYKIeoTHIOM. [locrmemoBarenbHOCTh COOBITUH B Mpoliecce
WMHHIUALWY Y TpokapuoT. MHunmanus tpancisiun y sykapuor. (YK-1; YK-6; OIIK-1; OITK-7)
Tepmunanus Tpancnsuuu. I[lpo- u sykapuoTudeckue OenkoBble (HAKTOPHl TEPMHHALIUU;
y3HaBaeMble UMH TEPMUHHUPYIOIINE KOJMOHBI. CBsi3piBaHUE (PAKTOPOB TEPMHHAIIMH B A-y4acTKe
pubocombl. ['maponus nentuauin-TPHK. OcBoboxaenue nurangos. [luccouumanus cyO4acTuil.
(YK-1; YK-6; OIIK-1; OIIK-7)

Pa3zpen 10

81.

82.

Penapanms JIHK — mexanusM ucnpaBieHUs NOBPEXKACHWM B HEW. TUIBl MOBpEXAAIOLINX
usmeHennii B JIHK (ToukoBble MyTanuu, CTpYKTYpHbIe HapyieHus) u ux nocineactsus. (YK-1;
YK-6; OIIK-1; OIIK-7)

YHUBEPCAIIBHOCTh MNPUHIMIIOB pEeHapamuu y Mpo- U DYKApHOT. DPPEKTUBHOCTb CUCTEM
penapanuu. (YK-1; YK-6; OIIK-1; OITK-7)

6.3. llIkaja oleHOYHBIX CPEACTB

YpoBHHU Kpurtepun ouennBanus OueHouHnbie
OCBOCHHA cpeacTBa
KOMIIEeTeHIH I (k0J1-BO 02J1J10B)
[IponBuHyTHIN 3Haer: TectoBbie 3amaHust
(75-100 6amnoB) | - OTJIMYHO  3HaeT  Meroabl  onajaeHus | (31-40)
«3a4TEHOY, CMOCOOHOCThIO M TOTOBHOCTBIO  HCIOJB30Bath | Pedepat (9-10)
COTIUYHOY OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCHUIUIMH B TNpo(ecCHOHATbHOU AesTeIbHOCTH, | Bompockl TUIs

NPUMEHSTh METOJIbI MaTeMaTHUYeCKOro aHaim3a W | 3k3ameHa  (35-50)

MOJIETTMPOBaHMSI, TEOPETHYECKOTO u | 6ayos

AKCIIEPUMEHTAIBHOTO UCCIEA0BAHMS,

-OCHOBHBIE TEPMHUHBI U TTOHSATHUS TUCITUATIIIUHBI,

YwMmeer:

OTJIMYHO YMEET TMO0JIb30BAThCS CIIOCOOHOCTHIO K

peanu3alyy U yIpaBIeHUI0 OMOTEXHOIOTHYECKIMHU

IIpoLeccamy,
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Bianeer:

- OTJINYHO BJAJ€EeT CHOCOOHOCTBIO MCIIOIb30BATh
3HAHMS O COBPEMEHHOW (PM3NYECKON KapTHHE MUDA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEILECTBA JUTS IIOHVMAaHUs
OKPY>KAOILEro MUPA U SIBJICHUH IPUPOBI;

- TOTOBHOCTBKO K  pEaIM3allUd  CUCTEMBI
MEHE)KMEHTa  KayecTBa  OMOTEXHOJIOTMYECKOH
OPOJIYKIMM B COOTBETCTBUH C TPeOOBaHHSIMU
POCCHMMCKMX M  MEXKIYHapOAHBIX  CTaHAAPTOB
KAa4yeCTBa.

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

3HaerT:

- Xopouio 3HaeT METO/IbI OBJIAJCHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(EeCCHOHAIBHON JEATEIBHOCTH,
MPUMEHSATh METOJbl MaTEeMaTHYECKOr0 aHalu3a U
MOJICIIMPOBAHMS, TEOPETUYECKOTO H
AKCIIEPUMEHTATIBHOTO UCCIIEAOBAHMUS,

YmMmeer:

-XOpOIIIO YMEET II0JIb30BaThCsl CHOCOOHOCTBIO K
peanu3alyy U yIpaBlIeHUI0 OMOTEXHOIOITMYECKUMHU
polLeccamy,

Bnaneer xoporo:

- CHOCOOHOCTBIO  HCIOJIH30BaTh 3HAHUA O
COBpEMEHHONH  (U3MUECKOW  KapTUHE  MHpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHUHU BCIIESCTBA JUISt IIOHUMAaHHS
OKPY>KaIOIIIET0 MUPA U SIBJICHUH TPUPO/IBL;

- TOTOBHOCTBIO K  peaM3allud  CUCTEMBI
MeHEKMEHTa  KayecTBa  OHMOTEXHOJIOTMYECKOM
MOPOAYKIIMM B COOTBETCTBUM C TpeOOBaHUAMU
POCCHHCKMX W  MEXKIYHApOJIHBIX  CTaHJAapTOB
KauecTBa.

TectoBble 3aaHus
(21-30)

Pedepar (7-10)
Bormpocsr I
sKk3amMena (22-34)

[Toporossiii
(35 - 49 GamoB)

«3a4TEHOY,
«yOBJIETBOPUTEI
BHO»

3Haer:

- YIOBIETBOPUTEIBHO 3HAET METOMAbl OBIAJCHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIL30BaTh
OCHOBHEIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCIUTUIMH B TPO(EeCCHOHATBHON JeSTEIBHOCTH,
MPUMEHATh METOJbl MaTeMaTUYECKOro aHalIu3a U

MOJICITUPOBAHMS, TEOPETUUYECKOTO it
AKCIIEPUMEHTAIBHOTO UCCIEA0BAHMS,

YmMmeer:

- YIOBJIETBOPUTEIBHO yMEET  MOJb30BaATHCA

CIOCOOHOCTRIO K pealu3allii U  YIPaBJIECHUIO
OMOTEXHOJOIMYECKUMH MPOLIECCAMHU;

Bmaneer:

- YIOBJETBOPUTENIHO BIIAJIEET CIIOCOOHOCTHIO
MCIOJIb30BaTh 3HAHUS O COBpEMEHHON (u3ndecKon
KapTUHE  MHpa, [POCTPAHCTBEHHO-BPEMEHHBIX

TecToBele 3amaHus
(11-20)

Pedepar (5-8)
Bormpocst JUTS
sk3amena (19-21)
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3aKOHOMEpPHOCTSIX, CTPOEHUM  BEIIEeCTBA NS
IIOHUMAaHUsl OKPYKAalOIIero Mupa U  sBJICHUH
IIPUPOJIBI;

- TOTOBHOCTBIO K  pealu3allud  CHCTEMbI
MEHEPKMEHTa  KayecTBa  OMOTEXHOJIOTHYECKOU
IOPOJIYKIUU B COOTBETCTBUM C TpeOOBaHUSIMHU
POCCHMCKMX M MEXKIYHapOAHBIX  CTaHAApPTOB

Ka4ecTBa.
Huzkuii He 3naer: TecroBble 3amaHus
(TOTIOPOTOBBIIA) METOJIBI OBJIAZIEHUS CITIOCOOHOCTHIO M roTOBHOCTHIO | (0-10)
(KOMIEeTeHIIUs HE | UCMOIb30BATh OCHOBHBIC 3akoHbI | Pedepat(0-6)
copmupoBaHa) €CTECTBEHHOHAYYHBIX TMCIUTUTAH B | Bompockr TUTS
(Menee 35 | mpodeccHOHANBHON — JEATEIBHOCTH, TPUMEHSTH | k3ameHa— (0-18)
0a/uioB) — «HE | METOJbI MaTeMaTHYeCKOTrO aHaJM3a u
3a4TEHOY, MOJICTTHPOBAHHSI, TEOPETHUECKOTO "
«HEYJOBIIETBOPHUT | AKCIIEPUMEHTAILHOTO HCCIICIOBAHUS,
€IbHO» He ymeer:

- TI0JIb30BAaThCSl CHOCOOHOCTBIO K pealu3allid U
YIPaBIECHUIO OMOTEXHOJIOTHYECKHUMH MPOIIECCAMHU,;
He Bnaneer:

- CHOCOOHOCTBIO  HCIOJIB30BaTh 3HAHUA O
COBPEMEHHOM  (U3MYECKOW  KapTHHE  MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX,
CTPOCHUH BEIeCTBA I [IOHMMAaHHS
OKPYKaIOIIEr0 MUPA U SIBJICHUM TPUPO/IBL;

- TOTOBHOCTBIO K  peaM3allud  CUCTEMBI
MeHE)KMEHTa  KayecTBa  OHMOTEXHOJIOTMYECKOM
MOPOAYKIIMM B COOTBETCTBUUM C TpeOOBaHUAMU
POCCHHCKMX W  MEXKIYHApOJHBIX  CTaHJApTOB
KayecTBa

Bce xoMmiaekThl OIICHOYHLIX CPCICTB (KOHTpOJ’IBHO-I/I3MepI/ITeJ'IBHBIX MaTepI/IaJ'IOB),
HEOOXOJMMBIX JUIsl OLIGHKHM 3HAHWM, YMEHWUW, HABBIKOB M (WUJM) OIbBITA JACSITEIBHOCTH,
XAPaKTCPUIYIOIIUEC STallbl (I)OpMI/IpOBaHI/IH KOMHCTCHHI/Iﬁ B Iponecce OCBOCHUA NUCHUIIINHBI
(Momynst) moApOOHO TMpeACTaBieHbl B JOKyMeHTe «DOHJ OLIEHOYHBIX CPEICTB JUCIUTLIAHBI
(MOIyYIIS)».

7. YueOHO-MeTOAMYecKOe U HHMOpPMaIMOHHOE ofecnevyeHHe TUCHMILUIUHBI
(monyJis1) «OCHOBBI MOJICKYJISAPHOM OMOJIOTHID)

7.1. OcHOBHas yyeOHas JuTepaTrypa:

1. baxxenona, .A. OcHOBBI MOJIeKyIsipHON Onosoruu. Teopus u mpakTHKa : yueOHOe nmocodue
. DJIIEKTPOHHO-OMOMMOTeuHas cuctema : cadt / U.A. baxenona, T.A. Ky3nenosa. — CaHkT-
[Terepbypr Jlawp, 2021. — 140 c. — ISBN 978-5-8114-2698-0 — URL:
https://e.lanbook.com/book/99204. — Pexxum moctyma: IyUist 3aperucTpup. MOJb30BaTeICH. —
TexcT : 3IeKTPOHHBIH.

2. CkopuoBa, H.H. OcHoBbl OmoxmMuu u MoJekyiaspHor Ouonormn. Y. 1. Xummueckue
KOMIIOHEHTHI KJIETKU: yuyeOHoe mocobue. [DnekTpoHHbiit pecypc] — Dnektpon. gan. — CIIO. :
HNY UTMO, 2016. — 154 c. — Pexxum noctyma: http://e.lanbook.com/book/91337
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7.2 JlonmoJiHMTEJIbHASL Y4YeOHasi JuTepaTrypa:

1. BaxxenoBa, M.A. OcHOBBI MoONeKyIsspHOW Ouonoruu. Teopus M mpakTUka [DIEKTPOHHBIN
pecypce] : yaebHnoe nocobue / U.A. baxxenosa, T.A. Ky3nernoBa. — DnektpoH. gaH. — CaHKT-
[TerepOypr : Jlanb, 2018. — 140 c. — Pexum mocrymna: https://e.lanbook.com/book/99204. —
3arii. ¢ ’KpaHa.

2. bproxanos, A.JI. u ap. MonekynsapHast Mukpo6uoiorus/ mox pen A.U. Herpycosa.- M.: H3-Bo
Mock. yH-Ta, 2012. — 477 c.

3. Kparkuii Kypc JEeKIMi MO MOJICKYJISIPHOH Ouosoruu [DIeKTpoHHBIH pecypc]| : ydeOHOe
nocobue / coct. H.W. Aposan, E.I'. [IpynaukoBa. — DnektpoH. gad. — Open : Openl'AY, 2016.
— 84 ¢. — Pexxum nocryma: https://e.lanbook.com/book/91719. — 3arn. ¢ skpana.

73 MeTOIll/I‘leCKI/Ie YKa3aHusd 110 OCBOCHUI0 TUCIHUITIJIMHBI

1. Meroauueckue yKa3aHus s MPAKTHYSCKUX 3aHATHN MO JUCHUIUIMHE «OCHOBBI MOJIEKYJISPHOM
Ouonoruny nis obOydvarommxcsi 1o HampasieHuto mnoarotoBku: 19.03.01- buotexnonorus.
Muuypunck- Haykorpag PO, Muuypunckuit [AY, 2023.

7.4. Undopmanmorubie U HU(PPOBLIE TEXHOJIOTMH (IIPOrPaMMHOe
o0ecneveHne, COBpeMeHHbIe MPodecCHOHAIbHBIEC 0a3bI JAHHBIX U

HHGpOPMALIMOHHBIE CTIPABOYHBIE CUCTEMbI)

VYuebHasg aucuuiuiiHa (MOIyJb) IpelycMaTpUBaeT OCBOEHHUE HMH(MOPMALMOHHBIX H
U(POBBIX TEXHOIOTUH. Peamu3anus mudpoBhIX TEXHOIOTHI B 00pa30BaTeIbHOM MTPOCTPAHCTBE
SBISICTCA OJHOW W3 BaXKHEHIIMX Leied oOpa3oBaHMs, Jarolledl BO3MOXXHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadecTBa OOYYAIONMMXCs Kak OyIyHIMX BHICOKOKBAIM(HUIIMPOBAHHBIX
CIELUAJINCTOB.

[udpoBbie TEXHOIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(P(PEKTUBHOTO pemieHHs
3aJa4  Npo¢eCCHOHATIBHOIO, COLMAIBHOIO, JMYHOCTHOTO XapakTepa C HCIOJb30BaHHEM
pPa3IUYHBIX BHUJI0B KOMMYHMKAIIMOHHBIX TeXHOJoruil. OcBoeHue HU(POBBIX TEXHOJOTUN B
paMKax JIlaHHOM JUCHMIUIMHBI (MOAYNS) OPHUEHTHUPOBAaHO Ha CIIOCOOHOCTh O€30MacHO H
HaJJexamuM o0pa3oM IMoJydaTh JOCTYI, YIpaBisATh, WHTErPUPOBATh, OOMEHUBATHCH,
OLICHMBaThb W CO3JaBaThb HHGOpPMAIMIO C TOMOUIbI0 HHU(MPOBBIX YCTPOMCTB U CETEBBIX
texHojoruil. dopmMupoBanre HUPPOBOI KOMIIETEHTHOCTH IPEAINONAaraeT padoTy C JIaHHBIMH,
BIIaJICHUE UHCTPYMEHTAMH JUJI1 KOMMYHUKALIUH.

7.4.1. DIeKTPOHHO-0UOJIMOTEYHASI CHCTEMBbI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oxazanue yciyr ot 03.04.2024
Ne 6/1 (CereBas a1eKTpoHHas OMOIMOTEKA)

2. ba3a naHHbIX 371eKTpoHHBIX HHPopMaoHHbIX pecypcoB @I'BHY HHCXbB (morosop
no 00ecreueHHnIo JI0CTyNna K 3JIeKTPOHHBIM HHpopMannoHHbBIM pecypcam ®I'BHY ITHCXb
yepe3 TepmuHan yaaiennoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast 6ubnuoreynas cucrema «HanmoHanbHbIH UpPOBOI pecypc «PykoHT»:
Komnekmuu «ba3ossiii MmaccuB» U «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT O MPeoCTaBIeHHIO J0cTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnexrporHoe m3narenscTo FOPAUTy (https://urait.ru/) (zoroBop Ha oKkasaHue
yCIOyr MO NPEeAOCTaBIEHHUIO JocTyna K oOpazoBaTtenbHoOi miaardgopme OOO «DnekTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnexktpoHHO-OMOMMoTeuHass cucremMa «BepHanckuii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCTOIB30BaHNE Mpou3BeaeHH 0T 26.03.2020 Ne 14/20/25)
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6. baza nannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npenocrabnennn noctymna k oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornameHue O COTPYIHHYECTBE IO OKa3aHHUIO OMOIMOTEYHO-MH(GOPMAIIMOHHBIX H
COIIMOKYJIbTYPHBIX YCIYT TOJIb30BATEIsIM YHHUBEPCUTETa W3 YHUCIAa MHBAIMIOB MO 3PEHHIO,
C1ab0OBHIAIINX, WHBAIHMIOB JAPYTHMX KAaTETOPUA C OTPAaHMYCHHBIM JOCTYIIOM K HH(pOpPMAIIWH,
JUI, UMEIONINX TPYyAHOCTH ¢ ureHueM MockornedaTtHoro tekcta TOI'BYK «TamGoBckas
obnacTHas YHUBEpCaIbHas Hay4Hast ouobanoTexa HM. A.C. [TymkuHa»
(https://www.tambovlib.ru) (cornamenue o corpyauudectse ot 16.09.2021 Ne 6/H)

7.4.2. UndopManmoHHbIE CIIPABOYHBIE CHCTEMBI

1. CnopaBouynass mnpasoBas cucrema Koncynprantllnoc

(moroBop TMOCTaBKM U

conpoBoXxAcHUS dK3eMIULIpoB cucteM Koncynprantlmoc ot 11.03.2024 Ne 11921 /13900/2C)

2. DnexTpoHHbIM nepuoanueckuil cnpaBoyHuk «Cucrema I'APAHT» (nmoroBop Ha
YCIIYTH 10 cOnpoBOKaAeHu0 oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHBbIe TIpoeccoHAIbHBbIE 0a3bl JAHHBIX
1. Ba3a pnaHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(MOPMAIIMOHHO-00pA30BaTEIbHOMN
nporpammsl «Pocmero» goroop ot 15.08.2023 Ne 542/2023)
2. baza nannbix Hayunoii snextponHoi Oubmmoreku eLIBRARY.RU — poccuiickumii
UH()OPMAIIMOHHO-aHAJTMTHYECKHI TOpPTal B O0JACTH HAayKH, TEXHOJIOTUH, MEIUIMHBI |
obpasoBanus - https://elibrary.ru/
3. ITopran oTkpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OtkpoiTeie naHHble @DenepalbHON  CITyKObI

https://rosstat.gov.ru/opendata

FOCYHapCTBeHHOﬁ CTaTUCTHUKHU -

7.4.4. JIuieH3MOHHOE ¥ CBOOOTHO PacnpocTPaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIE 0TEYeCTBEHHOTO MPON3BOACTBA

No HaumeHnoBanue PazpaboTunk HocTtynHocTb Ccouika Ha Enunbrit PexBu3nTHI
1o (MueH3uoHHOE, | peecTp poCCHICKUX MOJITBEPKTAIOIIETO
(npaBooOanate CBOOOJTHO nporpamm it 9BM JIOKyMeHTa (Tipu
JIb) pacnpocrpansieMm | u BJI (mpu HammammN) HaJIMYNH)
oe)
1 Microsoft Windows, Microsoft JInnensnonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JercTBusA: 6eCCPOUHO
2 AHTHBHPYCHOE AO JIunensmonnoe | https://reestr.digital.g | CyGnuueH3noHHbIH
MPOTrPaMMHOE «JIaGopaTtopus ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacniepckoro» sphrase_id=415165 «Codrekc» oT
Kaspersky Endpoint (Poccus) 24.10.2023 Ne 6/n,
Security nnst 6uzHeca CPOK JICHCTBHSI: C
22.11.2023 o
22.11.2024
3 MoitOduc 000 «Hogsie Juniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
CranmapTHBIi - obayHbIe ov.ru/reestr/301631/? «PyOUKOH
OducHsIil makeT TEXHOJIOTHH sphrase_id=2698444 o1 24.04.2019 Ne
JUIs1 paboThI ¢ (Poccus) 03641000008190000
JOKyMEHTaMU 12
Y TIOYTOH CPOK JEHCTBUSL:
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(myoffice.ru) OeccpoyHo
4 OducHBIH TakeT AO «P7» Junensuonnoe | https://reestr.digital.g Kontpakt ¢ 000
«P7-Oduc» ov.ru/reestr/306668/? «Codreke»
(meckrormHas BepCusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK ACHCTBUA:
06eccpoyHO
5 OnepannoHHast 00O "basansT | JIunensuonnoe | https://reestr.digital.g Kontpakt ¢ 000
cucTeMa «AIBT cBOGOIHOE ov.ru/reestr/303262/? «Codreke»
OGpaszoBanue» MPOrPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecreuenne" 03641000008230000
07
CPOK ACHCTBUA:
6eccpoyHO
6 [MporpammHas AO Jluuensuonnoe | https://reestr.digital.g JIMueH3MOHHBII
cucTeMa Ui «AHTHIUIATHAT) ov.ru/reestr/303350/? norosop ¢ AO
00OHapyKeHUsI (Poccust) sphrase_id=2698186 «AHTHUILTIATAaT» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBAHHH B CPOK JICHCTBHS: C
Y4IeOHBIX U HaAyIHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBoGoaHO - -
- IPOCMOTP pacrpocTpaHsem
nokymeHToB PDF, oe
DjvuU
8 Foxit Reader Foxit CBobozaHO - -
- IPOCMOTP Corporation pacrmpocTpassem
nokymeHntoB PDF, oe
DjvuU

7.4.5. Pecypcbl HHGPOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOM CETH

«AHTepHeT»
1. CDTOwiki: 6a3a 3Hanuit no mudposoii Tpanchopmarun https://cdto.wiki/
2. Pexxwum noctyna:.garant.ru - cnpasouno-npasoBas cucrtema «[CAPAHT»
3. Pexum poctyma: www.consultant.ru - cmpaBodHO-TIpaBoBasi cuctema «KoHCyiIbTaHT
[Tmroc»
4. Hanmonaneueii  mudpoBoit  pecypc  «PyKOHT» - MexoTpacieBass SJICKTPOHHas
oubnmoteka Ha 6ase TexHojorun Konrekerym http://www. rucont
5. OnexkTpoHHass OubOnMoTeuHass cucremMa PoOCCHIICKOrO TOCYAapCTBEHHOTO arpapHOro
3a0YHOr0 yHHUBepcuTeTa http://ebs.rgazu.ru
6. WuterpupoBannas Cucrema Mudopmarmonnsix PecypcoB Poccuiickoit Akagemun Hayk
http://isir.ras.ru/win/db/help.asp
7. Otkpeitass Pycckas anekTponHas Oubmmoreka www.orel.rsl.ru
8. Poccwuiickas rocynapctBennas oubnmoreka (PI'B) www.rsl.ru/ru/sl
9. CenbCKOXO03HUCTBEHHO AJIeKTpOHHOM Oubnnoteke 3Hanui (CObu3) www.cnshb.ru/akdil

10.  Poccwmiickas cenbckas nH(GopmanmonHas cetb WWw.fadr.msu.ru
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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/

11.  BupryanbpHas o6ubnuorexa 1o CEJIbCKOMY XO3SIICTBY
www.fadr.msu.ru/rin/library/index.html

12. ISHS - MexnynapoaHoe 001IecTBO CaloBOAUYECKUX HayK Www.ishs.org

13. Floridata - JJIEKTPOHHAS SHIMKJIONEINS pacTeHuit

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

14.
15.

Agricultural Research Service http://www.ars.usda.gov
0a3bl JTaHHBIX, HH(GOPMAIIMOHHO-CIIPABOYHbBIC U MOUCKOBBIC cucTeMbl Rambler, Yandex,

Google, nayuHast 3;11eKTpOHHAs OUOIMOTEKA.

16.

www.molbiol.ru

17.

WwWw.nature.ru

18.

www.biotechnolog.ru

7.4.6. Iln¢ppoBble MHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeILHOM

NN E

Cepauc

npoiecce

LMS-miardpopma Moodle

Bupryansnas nocka Mupo: miro.com

BuptyansHas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunslie cepBuckl: Snnekc./[uck, O6nako Mail.ru
Cepsucol onpocos: Suaekc @opmel, MyQuiz
CepBsucsl Buaeocss3u: Sunekc tenemoct, Webinar.ru
COBMECTHOMN

paboThl Hax MpPOEKTaMU

http://www.trello.com

JJIA

HEOOJIBIIINX Trello

rpymnm

7.4.7. lndpoBble TEXHOJIOTUHU, IPUMeHsIeMble NIPH U3yYeHHHU

JTUCIHUILIMHBI

Ne | Ludposble TEXHOIOTHN

Buner yae6HOM paboTHI,
BBITIOJIHSIEMbIE C IPUMEHEHUEM
TUPPOBOH TEXHOJIOTHH

dopmupyembie
KOMIIETEHIINU

WK

1. | OOnauHbIe TEXHOIOTUH

Jlexun
CamocrosiTenbHas pabora

VK-1 W1 yk-1

N]13vk-1

2. | bonpmme manubie

Jlekun
CamocrosiTenbHas pabora

VK-1 W1 yk-1

N13vk-1

8. MarepuajibHO-TeXHUYECKOEe o0ecnevYeHne U CIUTIIUHbI

VYyeOHnas
ayIuToOpus  JUIA
IIPOBEACHUS
3aHATUN
JIEKIITUOHHOTO
THMA (r.
MunuypuHCK, yII.
NuTepHannonanb

Hasg noM Ne 101 -
2/32

1. Kamo3u ropu3oHTaIbHBIE Ha
Tpu okHa (UHB. Ne 2101065486)

2. NurepakTuBHas qocka (MHB. No
2101040205)

3. CucrteMHbIH KOMILJIEKT:
npoueccop Intel Original LGA
1150, BenTunasatop  Deepcool
THETA 21, marepuHckas Iiata
ASUS  H81M-K<S-1150 iH,
mamate DDR3 4 Gd, xectkui

1. Microsoft Windows 7
(muuen3ust ot 31.12.2013 Ne
49413124, OeccpoUHoO).
2. Microsoft Office 2010
(muuen3ust ot 04.06.2015 Ne
65291658, 6eccpodHo).
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http://www.fadr.msu.ru/rin/library/index.html
http://www.streetside.com/plants/floridata
http://www.ars.usda.gov/
http://www.molbiol.ru/
http://www.nature.ru/
http://www.biotechnolog.ru/

muck 500 Gb, kopmyc MAXcase
H4403, 6xokx mwmrtanusg Aerocool
350W ( uaB. Ne 21013400740)
4. Tlpoexktop Viewsonic PJD6243
DLP 3200 lumens XGA 3000:1
HDMI 3D
5. HaGopsl J1eMOHCTpallMOHHOTO
000pynoBaHUs u y4eOHO-
HaIJISIHBIX TOCOOHIA.

YyeOnas
ayIUTOpUsI
MIPOBEICHUS
3aHSITUU
CEMHHAPCKOTO
TUMA, TPYIIIOBBIX
u
WMHJIMBUTYJIbHBI
X KOHCYJIbTAIUH,
TEKYILETO
KOHTPOJIS u
IIPOMEKYTOUYHOU
aTTeCTalluu
(YuebOnas
nabopaTopus
MUKPOOHOJIOTUHN)
(r. MwuuypuHCK,
yuxo3  «Pomay,
9/29)

JJIsL

1. Cymunsabiit mkadp CM 50/250-
500-IIC (uuB.Ne 41013401713)
2. Becnr JJIEKTPOHHBIE
(maB.Ne2101040151)

3. Kamepa KbY-1 CITY mox 9001
OakTepuIAHAS
yibTpaduoaeToBas JUisi XpaHESHUs
CTEPWJIbHBIX UHCTPYMEHTOB (HHB.
Ne 21013600786)
4. Konbonarpeatenr UT- 4100
ULAB (500mn+450 rpax) (uHB.No
21013600787)

5. YabTpa3BykoBas MoiKa (BaHHA)
Uitciean-3 DT (3 1) (unHB.Ne
21013600791)

6. Hocka kiaccHas (MHB.Ne
41013602279)

7. Kpecno opucnoe AV 204 PL
MK tkanpb (nHB.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. Hacrennslii 3kpan Lumien
Master Picture 220-220 cm (uaB.Ne
41013401708)

10. TIpubop mna wmamepenus (HI
2215-2 mukpornpoueccopHbiii pH/

1. Microsoft Windows 7
(munen3us ot 31.12.2013 Ne
49413124, OeccpouHo).
2. Microsoft Office 2010
(mmensus ot 04.06.2015 Ne
65291658, 6eccpouno).
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C - Merp Cc aBTOMAaTHYECKOM
KaJIMOPOBKOM U
aBTOTEpMOKOMITeHcaluei) (MHB.Ne
41013401712)

11. IIpoexrop NEC M361 X
(uHB.Neo 41013401705)
12. CucremHbIi KOMILJIEKT:
[Tpomeccop Intel Original LGA
1155, BeHTMAATOP, MATEPUHCKaA
miaTa, MaMATh, J>KECTKUH JIHCK,
BUJICOKAPTA, MOHUTOD,
YCTPOMCTBO ISl YTEHHUS KapT
MTaMSTH, MIPUBO/I, KOpITYC,
KJIaBHaTypa,  MbIIb  (MHB.Ne
41013401698)

13. Cron  naGopaTOpHBIii
XUMHAYECKU (1200x600x750)
CTOJICHITH.  IUIACTUK/KapKac  ail.
npoduas (uHB.Ne 41013602351,

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

41013602323, 41013602322)
14. Uleiikep-unkyoarop ES- 20/60
¢ mrardopmoii P-16/250, BioSan,
c gaepxareneMm s 16 mryk 250
min  komO/ctak. BS-010135-CK
(nHB.Ne 21013400713)
15. Pedpakromerp UPD-45452M
C TIOJICBETKOM WU  JOII.IIKAaJIOM.
(mHB.No 41013401711)
16. VYaerporepmoctar (WHB.Ne
1101040311)

17. Ilkap  ana  xpaHeHus
nabopaTtopHOi MOCY bl
(800x450x1950) monku mIACTUK/
Kapkac ai. mpoduiab C 3aMKOM
(unB. Ne 41013602357

YueOHas

I. Cron CVY168 (uuB. No

1. Microsoft Windows XP,7

34




ayauTopus  JJIs
MIPOBEICHUS
3aHATUI
CEMHUHAPCKOTO
THTIQ (r.
MuuypuHCK, YII.
HNHTepHaMoHaNb
Hast, na. 101,
3/239a)

21013600294)

2. Komnbrorep "NL" B
KOMIUJIEKTallUU
G1610/H61M/4Gb/500Gb/450W,
KJIaBUaTypa Gembird KB-

8300UM-BL-R, wmpmme Gembird,
monutop BenQ 21.5 G2250 (uHB.

Ne 41013401656, 41013401655,
41013401654, 41013401653,
41013401652, 41013401651,
41013401650, 41013401649,
41013401648, 41013401647,
41013401646, 41013401645,
41013401644, 41013401643,
41013401642)

3. MynbTUMEIUUHBIN TPOEKTOP
NEC M230X (uHB. No
41013401578) Komnrerotepnas
TEXHUKA TMOJKIIYEHA K CETHU
«HTEepHET u oOecrieueHa

noctynoMm B OMMOC yHuBepcurera.

(mumen3ust ot 31.12.2013 Ne

49413124, OeccpouHo).
2. Microsoft Office 2003,
2010 (uneH3us oT
04.06.2015 No 65291658,
0eccpoyHo).

3. AutoCAD Design Suite
Ultimate  (moroBop oT
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JIOKaJibHas, 00pa3oBaTeNbHAs
JIMLEH3UsA, CEPUUHBIA HOMED

NC50B-270716 JTUICH3US
JEUCTBUTENIbHA ~ OECCPOYHO,
OecruiaTtHas).

5. IIporpaMMHBIN KOMIUIEKC
«ACT-Tecr Plus»
(JIMLIEH3UOHHBIA JIOTOBOpP OT
18.10.2016  Ne  JI-21/16).
6. 'C Maplnfo Professional
15.0 gns  Windows g
y4eOHBIX 3aBEICHUN
(JIMIIEH3UOHHBIA JTOTOBOP OT
18.12.2015 No123/2015-y)

Pabouas nporpamMma  JUCHUIIIMHBI «OCHOBEI MOJ'IGI(y.)'ISIpHOﬁ OMOJIOTUM» COCTaBJICHA B

cootBercTBUU ¢ TpeboBanusimu PI'OC BO mno HampaBiaeHHIO MOATOTOBKH

19.03.01

BuorexHonorust, (ypoBeHb OakanaBpuara, YTBEPXKICHHOIO IpUKa3oM MuHHCTEpPCTBA
oOpazoBanus u Hayku P® Ne 736 or 10.08.2021.

ABTOp KaHAMJAT C.-X. HAYK, JOLEHT Kadeapbl OMOTEXHOJOTHH, CEJIEKIIUH U CEMEHOBOJICTBA
CEJIbCKOXO35MCTBEHHBIX KynbTyp benocoxos @.I'.

Penensent

Kangugar C.-X.

HayK,

3emyieycTpoicTBa U kagactpos ['youn A.C.

JIOLUEHT Kadenpsl JaHAmadTHOH apXUTEKTYpHI,

Ipoepamma paspabomana 6 coomeemcmsuu ¢ mpedosanusimu ©@IOC BO

[Mporpamma paccMoTpeHa Ha 3acedaHWd Kadeapbl cagoBOJICTBA, OMOTEXHOJOTHHA W
CENIEKIIMU CEMEHOBOJICTBA CEIbCKOXO3SIMCTBEHHBIX KYIbTYp (mpoTokos Ne 9 ot «18» ampens

2022r.)
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[Iporpamma  paccMOTpeHa Ha  3aceJaHMU  y4eOHO-METOJUYECKOM  KOMHUCCHUHU
[TnomooBomHuoro uHcTHTyTa M. M.B. Muuypuna Muuypunckoro I'AY (nmporokon Ne 8 ot
«18» ampens 2022r.)

[IporpamMma yTBepkneHa perieHHeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETa
npotokoi Ne§ ot «21» ampena 2022 r.

Ipoepamma nepepabomana u donoanena 6 coomgemcemeuu ¢ mpebosanusimu @I'OC BO

[IporpamMma paccmoTpeHa Ha 3acefaHuM Kadeapbl CaJoBOACTBA, OWOTEXHOJIOTUH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO03AMCTBEHHBIX KYJIbTYp (mpotokosn Ne 9 ot «10» anpens
2023 1.)

[Iporpamma  paccMoTpeHa Ha  3aceJaHMHd  y4yeOHO-METOJMYECKOM  KOMHUCCHHU
[TnomooBomHuoro uHcTUTyTa M. M.B. Muuypuna Muaypunckoro I'AY (mporokona Ne 9 ot
«17» anpens 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 3acellaHMM Kadeapbl CaJo0BOACTBA, OMOTEXHOJIOTMU U
CEJIEKIINH CEJIbCKOX03AMCTBEHHBIX KyIbTyp (mpotokoa Ne 11 ot 3 mast 2024 r).

IIporpamma paccMoTpeHa Ha 3acellaHMM y4eOHO-METOAMYECKOM KOMUCCHM HHCTUTYTA
(GyHIaMEHTAIbHBIX U MPHUKJIAAHbIX arpobuorexHonoruii um. M.B. Muuypuna Muuypunckoro
I'AY (mmporokon Ne 10 ot 20 mast 2024 r.).

[IporpaMma yTBepkJeHa Ha 3acelaHUU Y4EeOHO-METOIMYECKOIO COBETAa YHUBEPCHUTETA
(mpotokos Ne 10 ot 23 mast 2024 1.).

OpurvHan TOKyMEHTa XpaHUTCS Ha Kadeape caoBOJICTBA, OMOTEXHOJOTUM U
CEJIEKLIMH CEIbCKOXO3SIMCTBEHHBIX KYJIBTY]P
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