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1. llesiu ocBOEHUSI AMCHUTLIAHBI (MOAYJIs1)

Hensimu ocBoeHUs AUCHUIUIMHBL  (MOAyisi)) «OCHOBBI MOJIEKYISIPHOM OHOJIOTHN
SBIIICTCS: (POPMUPOBAHUE Y OOYYAIOIIMXCS TEOPETUYECKUX TPEJCTABICHUNH OO0 OCHOBHBIX
METOJaX  MOJIEKYJISpHOM  OWOJIOrMH; MOJEKYISAPHBIX W  TIEHETHMYECKUX  MeXaHHU3Max
(YHKIIMOHUPOBAHHSI CUCTEM JKU3HENCATEIHHOCTH; DJIEMEHTAPHBIX HABBIKOB ITOCTAHOBKHU
OHOJOTUYECKOr0 HKCIIEPUMEHTA B XOJI€ MPAKTUYECKUX 3aHITHHA.

3anaum:

- (dbopMupOBaHUE MTPEICTABICHUI 00 OCHOBHBIX MOJIEKYJISIPHBIX U T€HETUYECKIX
MeXaHu3MaxX (QYHKIIMOHHPOBAHUS CHCTEM KH3HEACATEIHHOCTH

JaTh MPEACTaBIeHUE 00 OCHOBHBIX METOaX, MPUMEHSEMBIX JJI1 TOCTAHOBKHU MOJIEKYJISPHO-
OMOJIOTUYECKHX YKCIIEPUMEHTOB;

HAYYUTh 00yYaIOUIMXCs aHAIU3UPOBATh COBPEMEHHbBIE JAHHbBIE 00 HCIIOIb30BAHUU METOJI0B
MOJICKYJISIPHOUM OMOJIOTHUH TSI CO3J]aHMsI OPTaHU3MOB C ITOJIE3HBIMUA CBOHCTBAMH.

dbopMUPOBATH YMEHHUE CAMOCTOSTENILHO OCYIIECTBIATH cOOp, 00pabOTKY, HHTEPIIPETALIUIO
Ounonoruveckoi HHGOPMAIUH JIJIsl PEIICHHS HAYYHBIX U MTPAKTUYECKHUX 3a7a4d B 001aCTH JUIs
pelleHUs] HAyYHBIX U MPAKTUYECKUX 3a/1a4 B 00JIACTH MOJIEKYISAPHON OMOJIOTUHU, HEOOXOAUMBIX
st 3¢G(HEKTHBHOMN U TIeJICHAPaBICHHON MTPo(ecCHOHABHOM IeATETBHOCTH.

2. MecTo JMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbI

HucuummuHa  «OCHOBBI  MOJIEKYJISIPHOM ~ Ouojorum»  sIBIsieTcsl  00sA3aTeNbHOM
JMCITUILIMHOM, BXOIUT B coctaB bioka 1 «/luctummuns (Moaynu) b1.0.23.

OcBoeHME JUCUUIUIMHBI B3aMMOCBSA3aHO C HW3YYEHMEM TaKUX JUCUUIUIMH, Kak:
«Opranuueckas XuMusy, «O011as 1 HeopraHuueckasi XuMus», « OCHOBbI OMOXUMUN».

3HaHUS ¥ HABBIKU, MPHOOPETEHHBIC TP OCBOCHUE JAHHOW AMCUUIUIMHBI HEOOXOIMMBI
npu  u3ydyeHuu aucuuiuimH:  «®@usunonorus pacteHui», «l'eHetuka», «TpaHCreHHbIe
DYKapHOTHYECKUE OpraHm3Mbl», «llutomorus wu rucronmorusi», «l'eHHas WH)XXEHEPUs»,
JUCUMIUIMHOM  Kak: «['eHHas HMHXKeHepus», M8 YCIEUIHOTO IPOXOXJIEHHs yd4eOHOIl
O3HAKOMMTENIPHOIl ~ NPAaKTUKH, IPOM3BOACTBEHHOW HAyYHO-HCCIEIOBATEIbCKON  paboTHl,
roCyJapCTBEHHOT'O 9K3aMEHa.

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
CHUCTEMHBIH MOIXO/1 JAJIsl pEIICHHS OCTABJICHHBIX 3a/1a4

YK-6. CriocoGeH ympaBisiTh CBOMM BPEMEHEM, BHICTPAaUBATh M PEAIM30BBIBATH TPACKTOPHIO
caMOpa3BUTHUS HA OCHOBE NPUHITUIIOB 00pa30BaHUs B TCUCHUE BCEH KU3HU

OIIK-1. CnocobeH wu3ydaTh, aHAJIU3UPOBATH, HCIOIL30BATh OWOJIOTUYECKHE OOBEKTHI U
MPOIIECCHI, OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTSIX MAaTEeMAaTHUECKUX, PU3HYECKUX, XAMHUYCCKHUX U
OHMOJIOTUYECKUX HAYK M UX B3aUMOCBS3AX

OIIK-7. Coco6eH MpOoBOIUTEH IKCIEPUMEHTAIBHBIC UCCICIOBAHUS M WCIBITAHUS 0 3aJaHHOU
METO/IMKe, HAONIONCHUS W U3MepeHHs, o0padaThiBaTh W WHTEPIPETUPOBATH OSKCICPUMEHTAIBHBIC
JIAaHHBIC, PUMEHSS MaTeMaTHYCCKUE, HU3NUECKUE, HU3UKO-XUMHUECKUE, XUMHUECKUE, ONOIOTMUECKHE,
MHUKPOOHOJIOTHIECKHE METOIbI

Kon n Kputepuu olieHuBaHus pe3yabTaTOB 00yUeHUS
HAUMCHOBAHUC KO]I u HH3KI/H71
YHMBEPCATbHON | HayMeHOBaHUE | (IOMOPOTOBBIH, . N
MOPOTOBBIN 0a30BBIH .
KOMIICTCHIIMHA HHJHMKATopa KOMIIETEHIIUSA MPOABUHYTHIN
JOCTHKEHUS HE




YHUBEPCATBHBIX
KOMIIETEHITUIN

ctopmupoBana)

Karer OpHd YHUBCPCAJIBbHBIX KOMIICTCH

HI/Iﬁ - CucTeMHOE U KPUTHUYCCKOC MBIIIIJICHUC

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

JUTS

NIO-1yxq — | He anammsupyer | Cnabo B nocrarounoii | Ha  BeICOKOM
Amnanuzupyer [IOCTaBJICHHYIO | aHAJIM3UPYET | CTENEHHU YpOBHE
IIOCTAaBJICHHYIO | 3azady, MIOCTaBJICHHYIO | aHAJIN3UPYET aHAJIM3UPYET
3agauy, BBIJIEIISS ee | 3agauy, MOCTAaBJICHHYIO | TMIOCTaBJICHHYIO
BBIJIEJISIS ee | 6a3oBbIe BBIICNISIL €€ | 3aj1auy, 3ajauy,
0a3oBbIC cocTaBisifOIINe, | 0a30BbIe BBLIIEJIAS ee | BplmenAs  ee
COCTaBIISIIOIINE, | OCYIIECTBIISIET COCTaBIIsIfOIIN | 0a30BbIe 0a3oBbIC
OCYILIECTBIISIET JEKOMITIO3HLIMIO | €, COCTaBIISIIOIINE, | COCTABIISIFOLIH
JEKOMIIO3ULIUIO | 3a7a4H OCYILECTBIISICT | OCYLIECTBIISIET e,
3a1a4n JEKOMIIO3MLM | AEKOMIIO3UIMIO | OCYILECTBISET
10 331241 3a7auu JEKOMITO3HULIU
10 337a4H
WO-2yx1 — | He MoxeT | Hegocrarouno | JlocraTouno Ycnemno
Haxoaut U | HAXOAUTh U | HaXOAUT U | XOpOLIO HaXOJUT u
KPUTHYECKU KPUTHYECKH KPUTUYECKU HaXOJIUT U | KpUTHYECKH
aHaN3UPYET aHAJIM3UPOBATh | AHAIN3UPYET | KPUTHUECKU aHaAJIM3UPYET
nH(pOPMAITHIO, rH(pOpMAaIHIo, MH(POPMAITHIO, | aHATH3UPYET nH(pOpMAaIHIo,
HEO0XOTUMYIO HEO00XOIUMYIO HE00X0UMYI0 | MH(OPMAIIHIO, HEOOXOUMYIO
Ul peleHMs | A7l peLICHUs | I peLIeHHs | HeOOXOAUMYI | ANl peIleHHs
MTOCTaBICHHON [TOCTABJICHHOU MOCTABICHHON | UI1  pPENICHMs | MOCTAaBICHHON
3a7a4uu 3a1a9u 3a7auu MOCTaBJICHHON 3a7aum
3aJauu
N-3yx1 — | He Moxer | Crabo Xoporio Ot1nnyHO
PaccmarpuBaer | paccMarpuBaTh | paccMaTpHBae | pacCMaTpUBAaeT | paccMaTpUBae
BO3MOYXHBIC BO3MOXHEIE T BO3MOXXHBIE | BO3MOXKHBIC T BO3MOYHBIE
BapHUAHThI BapHaHTHI BapHUAHTHI BapHUAHTHI BapUaHThI
peleHus peleHus peLeHus peLeHus peLeHus
3a7aud, 3aja4u, 3aja4u, 3aja4u, 3a7ayd,
OLICHWBAasl ~ KX | OLCHMWBAsT WX | OLICHMBAas WX | OICHWBAs WX | OLIEHMBAas UX
JOCTOMHCTBA M | IOCTOMHCTBA M | JOCTOMHCTBA U | IOCTOMHCTBA | | JOCTOMHCTBA H
HEIOCTATKH HEJIOCTAaTKU HEIOCTATKH HEIOCTATKH HEJIOCTaTKH
N1-4yx1 — | He Moxer | HeyBepenHo JloctaTouno OT1in4yHO
AprymeHtrpoBa | GOpMHPOBATH bopmupyeT YEeTKO tdopmupyer
HO QopMHUpyeT | cOOCTBEHHBIE coOcTBeHHBIE | (hopMupyeT cOOCTBEHHBIE
COOCTBEHHBIE CYXKJICHUSI U | Cy)XJeHHUsT ¥ | COOCTBEHHBIE CYyXKJICHUS |
CYXICHUSI U | OICHKH, OIICHKH, CYXJICHUS U | OICHKH,
OLICHKH, oTian4aeT (aKThl | OTINYAET OLICHKH, OTJIMYaeT
otnu4aeT GakTel | OT MHEHHH U | (paKThI oT | oTnu4aeT GakThl | (HaKThl oT
OT MHEHHH M | UHTEpIpeTauui | MHEHUI A | OT MHEHMM U | MHEHHH 51
MHTEPIPETALNA | B paCCY’KICHMAX | MHTEPIpPETALH | MHTEpHpeTauuil | HHTEepIpeTanu
B PACCYXACHUSX | IPyTrux i B | B pacCyXIeHUsX | i B
JPYTUX YYaCTHUKOB paccyKAeHUsIX | APYTHX paccyXIeHusAX
YYaCTHUKOB NeSITENBHOCTH, | APYTHX YYaCTHUKOB JPYyTUX
JESITEeIbHOCTH, | NIPUHUMAET YYaCTHUKOB JESTEIbHOCTH, | YYaCTHHKOB
NPUHUMAET 00OCHOBaHHOE | JESATEIBHOCTH, | IPUHUMAET JeSITETbHOCTH,
000CHOBaHHOE | pellicHHe NPUHUMAET 000CHOBaHHOE NPUHUMAET
peeHue MOCTaBJICHHON 000CHOBaHHOE | pelleHHe 000CHOBaHHOE
MOCTaBJIEHHOH 3aJauu peleHue MOCTAaBJICHHON | pelieHue
3aa4n MOCTaBIICHHOHN | 3a/1a4n MIOCTaBJICHHOH
3a1auu 3a1a4u




NJ1-5vk1 — | He MoxeT | HeyBepenHo JlocTaTouHo OTanuHO
Ompenenser u | onpeneniath M | OnpenenseTr #u | 4eTKO omnpeAeNsieT U
OIICHUBAET OIIEHUBATh OIICHUBAET ompenensieT U | OLCHUBACT
TTOCTICCTBUS MOCTICCTBUS TTOCTIEJCTBUS OIICHUBAET MTOCJICACTBHUS
BO3MOXKHBIX BO3MOKHBIX BO3MOKHBIX TOCTIECTBUS BO3MOXKHBIX
peLIeHuit peuieHui peLieHuin BO3MOXKHBIX peueHuit
3aa4u 3a/1auu 3a7a4u pereHuit 3a7a91
3a7a4u
Kareropusi yHuBepcanmpHBIX KoMmeTeHIMH - CamoopraHu3amusi W caMopa3BUTHE (B TOM YHCIE
3I0pPOBLECOCPEIKECHUE)
VK-6. Cnocoben NO-1yke— He npumensier He Xoporio OTian4yHo
YIPaBJISITh CBOUM ITpumensier 3HAHHUE O CBOUX JIOCTaTOYHO MPUMEHSIET MPUMEHSIET
BpEMEHEM, 3HaHHUE O CBOMX | pecypcax U Ux MPUMEHSIET 3HaHHE O CBOUX 3HaHUE O
BBICTpauBaTh M | pecypcax u ux npeaenax 3HAHUE O pecypcax u ux CBOMX
peanru30BbIBATD npeaenax (TMYIHOCTHBIX, CBOMX npejenax pecypcax u ux
TPAEKTOPHIO (MTMYHOCTHBIX, CHUTYaTHUBHBIX, | pecypcax M uX | (JMYHOCTHBIX, npenenax
CaMOpa3BUTHUSL Ha | CHUTYaTUBHBIX, BPEMEHHBIX U npeaenax CUTYaTUBHBIX, (TMYHOCTHBIX,
OCHOBE BPEMEHHBIX U T.1.), JUIst (JIMYHOCTHBIX, BPEMEHHBIX U CUTYaTHBHBIX,
MNPUHIUIIOB T.1.), IUTS YCIEUIHOTO CUTYaTUBHBIX, T.1.), JUIS BPEMEHHBIX U
oOpa3oBaHus B YCIEIIHOTO BBITIOJTHEHHUSI BPEMEHHBIX U YCIEITHOTO T.J.), JUIS
TEUYCHUE Bceit BBITTOJTHCHHUS MOPYYCHHOM T.1.), JUIst BBITIOJTHEHUS YCIENTHOTO
YKU3HU MOPYYEHHOU paboThI YCHEIIHOrO OPYYEHHOU BBITIOJTHEHUS
paboTsI BEITIOJTHEHHS paboTs Mopy4eHHON
MOPYYCHHON paboThI
paboThI
N1-2yx.e — He monnmaer He JloBolIbHO OTtnugaHo
[Tonumaet Ba)XXHOCTh JIOCTaTOYHO XOPOIIIO MMOHUMAET
Ba)XXKHOCTh IJIAHUPOBAHUS MMOHUMAET MMOHUMAaET BaXHOCTh
IUIAHUPOBAHUS | NEPCHEKTUBHBIX BaKHOCTh B)XHOCTh IJIAHUPOBAHUSA
MEPCHEKTUBHBIX neneu IJITAHUPOBAHMS | IUIAHUPOBAHUS | NEPCIEKTUBHBI
neieu CcOOCTBEHHOM MEPCIEKTUBHBI | MEPCHEKTUBHBIX X LeJIen
coOCTBEHHOM JIEATEIIbBHOCTH C X uenen uenen cOOCTBEHHOM
JIeSITENILHOCTH C YYETOM COOCTBEHHOM CcOOCTBEHHOM JIeSITEIbHOCTH
y4IEeTOM YCIIOBUH, JIeSITENIBHOCTH | JIESITEIIbHOCTH C C y4eToM
YCIIOBHIA, CPEJCTB, C yu4eToM y4IeTOM YCIJIOBHIA,
CpEACTB, JIMYHOCTHBIX YCIIOBUH, YCIJIOBH, CPEACTB,
JIMYHOCTHBIX BO3MOXHOCTEH, CpENCTB, CpEACTB, JIMYHOCTHBIX
BO3MOXKHOCTEH, 3TaIoB JTUYHOCTHBIX JIMYHOCTHBIX BO3MOXKHOCTEMN
3TaroB KapbepHOTO BO3MOXHOCTEH | BO3MOXKHOCTEM, , OTaIoB
KapbepHOro pocra, , 9TalloB 3TaroB KapbepHOTO
pocrTa, BpPEMEHHOM KapbepHOTO KapbepHOTO pocrTa,
BPEMEHHOM MEePCIIEKTUBBI pocrTa, pocrTa, BpEMEHHOM
MEPCIEKTUBbI pa3BUTHS BPEMEHHOU BPEMEHHOI MEPCIEKTUBbI
pa3BUTH JESTEIPHOCTA U | TIEPCIIEKTUBEI MEePCIIEKTUBBI pazBUTHS
JIeSITEIBHOCTH 1 TpeOOBaHMIA pa3BUTHS pazBUTH JIeSITEIBHOCTH
TpeOoBaHMIA pBIHKA TpyJa NIESATENIbHOCTA | JNEATENBbHOCTH U | ¥ TpeOOBaHMMA
pBIHKa TpyJa 1 TpeOoBaHU TpeOoBaHMIA pbIHKa TpyOa
pBIHKA TpyJa pBIHKA TpyJa
WN-3yks — He onenmBaer | He JloBonbHO Kpurtnaecku
Kpurnuecku 3¢ (HEeKTUBHOCTH | JOCTATOYHO KPUTUYECKU OIIEHUBAET
OIICHHBAET WCIIONTH30BAHUS | KPUTHICCKH OIICHHBAET 3¢ HEeKTUBHOCT
3¢ peKkTUBHOCTH BPEMEHU U OIIEHUBAET 3¢ (}HEeKTUBHOCTD | b
HCIIOJIb30BAHUS IpYTux 3¢ (EeKTUBHOCT | MCMIONB30BAHUS | UCIIOJIB30BAHU
BPEMEHU U pecypcoB mpu | b BpEMEHU U |8 BpEMEHU U
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JIpYTHUX penIeHuH UCTIONIb30BAaHM | APYTHX IpYTUX
pecypcoB mpu NOCTABJICHHBIX | S BPEMEHH U | PECypCOB  TIPH | PECYpCOB IIpU
peleHnn 3ajad, a TaKKe | APYTHX pereHnn peleHnn
MOCTaBJICHHBIX | OTHOCHTEIBHO | PECypCOB MpHU | MOCTABICHHBIX | MOCTaBJICHHBIX
3ajad, a TakKe HOJYYeHHOTO | PEIICHHN 3a7a4, a TaKKe | 3a/1ad, a TaKKe
OTHOCHUTENBFHO pe3yibTaTta MOCTABJICHHBIX | OTHOCHTENBHO OTHOCUTEIBHO
MOJTyYEHHOTO 3aja4, a TaKKe | MOJy4YSeHHOTO MOJTY4YEHHOTO
pesynbTaTta OTHOCHTEIIFHO | pe3yibTaTa pe3yibTara
HOTy4eHHOTO
pe3ynbTaTa
N-4yxs— He Cnabo Xopotiio CBo0Oo0aHO
E€MOHCTPUPYET | JEeMOHCTPHPYET | IEMOHCTPHpYE JIEMOHCTPHpYE
it TPUpPY pHpy PHDYE | eMOHCTPHpYET pHpy
HHTEpec K yueOe | MHTepec K yuebe | T HHTepec K T HWHTEpeC K
WHTepec K yuebe
Y HCTIOJNIB3yeT U UCIIONBb3yeT | yuebe u yuebe u
U HCIIONIB3YyeT
IPEOCTABIsIEM | TPENOCTABISIEM | HCIIONIB3YeT UCTIONIB3YeT
peoCTaBIsieM
BIe bIe npejiocrapise | IIpeoCTaBIIsie
BO3MOXHOCTHU BO3MOXHOCTH | MbI€ MBbIE
BO3MOKHOCTH
Ut TSt BOSMOXKHOCTH | BO3MOYKHOCTH
MPHOOpETeHHs] | TPHOOpEeTeHUs | A JUTS
N o npruoOpeTeHHs
HOBBIX 3HAHWH M | HOBBIX 3HAHUH U | IPUOOPETCHUS o NpUOOpPETEHHUS
., | HOBBIX 3HaHHUH U .
HaBBIKOB HaBBbIKOB HOBBIX 3HaHUU HOBBIX 3HAaHHU
HaBBIKOB
Y HaBBIKOB 1 HaBBIKOB

Kareropus obmenpodeccnoHanbHBIX KOMITETEHIH — EcTeCTBEeHHOHAYYHAS MTOTOTOBKA

OIIK-1. N-1omk1 — | He 3raer | [lmoxo 3Haer | Xopomo 3Haer | OTiIMYHO
Cnocoben JleMOHCTpHPYET | OCHOBHBIC OCHOBHEBIE OCHOBHEBIE 3HAET
M3y4aTh, 3HAHUE 3aKOHBI 1 | 3aKOHBI M | 3aKOHBI M | OCHOBHBIE
AHAJIM3UPOBATh, OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 3aKOHBI u
HCIOJIB30BaTh 3aKOHOB H| " ™ 5 3aKOHOMEPHOC
OHOJIOTHYECKHUE 3aKOHOMEPHOCT | MaTEMAaTHYECKU | MaTeMaTHYeCK | MaTeMaTHYECKU | TH
00BEKTHI U | e X, (U3UYECKHX, | HX, X, (pu3nueckux, | MaTeMaTHYECK
MPOIIECCHI, MaTeMaTHYeCKH | XUMHYECKHX | | (U3UYCCKHUX, XAMHYECKAX H | UX,
OCHOBBIBaSICH Ha | X, (PH3MYECKHX, | OMONIOTUUECKUX | XUMUYCCKHX M | OMONOTHUECKUX | (QU3NYCCKHUX,
3aKOHax M | XAMUYECKMX W | HAYK W WX | OMOJIOTMYECKH | HAYK W HMX | XUMUYECKUX H
3aKOHOMEPHOCTSI | OMOJIOTMYECKMX | B3aUMOCBSI3€H B | X HAyK W WX | B3aUMOCBS3eil B | OMOJIOIMYECKU
X HAYyK HM WX | OHOTEXHOJOTWY | B3aUMOCBs3eH | OMOTEXHOJIOrMY | X HAyK M HX
MaTeEMaTUYECKHX, | B3aMMOCBS3EH B | €CKOM B €CKOM B3aMMOCBSI3EM
($u3nYeCKuX, OMOTEXHOJIOTUY | IIPOU3BOJICTBE OMOTEXHOJIOTH | TIPOU3BOJICTBE B
XUMHYECKAX U | ECKOM YEeCKOM OHOTEXHOJIOTH
OMOJIOTHYECKUX MPOU3BO/ICTBE MPOU3BO/ICTBE YECKOM
HayK H 1704 MIPOU3BOJICTBE
B3aMMOCBSI3SIX NI-20mk1 — | He BBIsABIISIET | He Bceraa | Jlocrarouno Bceerna
BrisaBiser CYIIHOCTb U | BBISBIIET 4acTo BBIABIISIET
CYILIHOCTh 1 | 0COOEHHOCTH CYIIHOCTh  H | BBISBIISICT CYIIHOCTh U
0CcOOEHHOCTH OMOJIOTUYECKUX | OCOOCHHOCTH | CYIIHOCTB U | OCOOCHHOCTH
OMOJIOTHYECKUX | OOBEKTOB H | OMOJIOrHYECKH | OCOOEHHOCTH OMOJIOrHYECKHU
00BEKTOB U | TIPOIIECCOB, X OOBEKTOB M | OMOJIOTMYECKHX | X OOBEKTOB H
MPOLIECCOB, OCHOBBIBASICh Ha | MPOILIECCOB, 00BEKTOB U | IPOIECCOB,
OCHOBEIBASICh Ha | 3aKOHAX U | OCHOBBIBAsICh MPOIIECCOB, OCHOBEIBAsCH
3aKOHAaX Y | 3aKOHOMEPHOCT | Ha 3aKOHaX W | OCHOBBIBASCh HA | HA 3aKOHaX U
3aKOHOMEPHOCT | SIX 3aKOHOMEPHOC | 3aKOHax U | 3aKOHOMEPHOC
X MaTeEMaTHYECKH | TAX 3aKOHOMEPHOCT | TAX
MaTeMaTH4YeCKH | X, (PU3MYECKUX, | MATEMATHUYECK | 5IX MaTeMaTUYECK
X, (U3UYECKHX, | XHMHUUECKUX U | HX, MaTeMaTUYeCKH | UX,
XUMHUYECKUX U | OMOJIOTHYECKHX | (PMU3UYECKHX, X, (uznueckux, | GusnyecKux,
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OMOJIOTHYECKUX
HayK H®  HX
B3aUMOCBS35IX

HayK W
B3aMMOCBSI3SIX

ux

XAMHYECKAX H
OMOJIOTMYECKH
X HayK U HX
B3aMMOCBSI3IX

XAMHYECKHX U
OMOJIOrHYECKUX
HayK ®  uX
B3aMMOCBSI3IX

XAMHYECKHX U
OMOJIOrHYECKHU
X HAayK U WX
B3aMMOCBS3IX

Kareropus obmenpodeccnoHanbHBIX KOMIIETEHIHH - MccaemoBanus, KyJIbTypa SKCIIEpUMEHTa

OIIK-7. N-lonk.7 — | He Brazaeetr | He Bcernaa | Jlocratouno Bceernma
Criocoben Brmageer METOTUKOI BIIa/IeeT 4acTO BJANEET | BIIaJeeT u
MPOBOJUTD METOIUKOMN SKCIIEPUMEHTANl | METOJUKOU METOJIUKOM MPUMEHSIET
SKCHEPUMEHTANb | SKCIIEPUMEHTAN | BHBIX OKCIEPUMEHTa | SKCIIEPUMEHTAN | METOAUKY
HBIE BHBIX WICCIIEIOBAHUN ¥ | IBHBIX BHBIX JKCIIEpUMEHTA
HCCIEAOBAHMS U | UCCIECAOBAHUM U | UCIIBITAHUM, WCCIIEAOBAHUM | UCCIEIOBAHUMN U | JIBHBIX
WCOBITAHUS  TI0 | UCIBITAHUH, HaOJIIOJICHU ¥ | U WCIBITAHWH, | UCIIBITAHUH, WCCIIEIOBaHUM
3aJaHHOMN HAOJIOJICHUA ¥ | U3MEPCHUIA HAONIONEHUN U | HAONIOOEHUH W | U HCIBITAHHM,
METO/JIHKE, H3MEepeHui H3MEpeHui H3MEpEeHUn HaOIIOACHUHN U
HAOJMIOLEHUS | WU3MEPCHUI
HU3MEpEHHS, NI-20mk.7 — | He ymeer | He Xopomo ymeer | OTIUYHO
oOpa0aTbiBaTh U | YMeer 00pabaTeIBaTh U | JOCTATOYHO o0pabartbIBaTh U | yMeeT
HMHTEPIPETUPOBA | 00pabaThiBaTh W | HHTEPIPETUPOB | yMeeT UHTEPIPETUPOB | 0OpabaThIBAThH
Tb UHTEPIPETUPOB | aTh oOpabatbiBaTh | atb u
JKCIIEPUMEHTANIb | aTh 9KCHEpUMEHTANl | U OKCTIEPUMEHTANl | MHTEPIPETHPO
HBIE JAHHBIE, | DKCTIEPUMEHTANl | bHBIE JaHHBIE, | HHTEPIPETUPO | bHBIE JaHHBIE, | BaTh
MPUMECHSIS bHBIE  JaHHBIE, | IPUMEHS BaTh MPUMEHSS JKCIIEPUMEHTA
MaTeMaTHUYECKUe, | PUMEHSA MaTeMaTHUYECKH | OKCIIEPUMEHTa | MAaTEeMaTHYECKH | JIbHBIE
(msnueckue, MaTEeMaTHYEeCKH | €, JEHBIC e, JAaHHBIE,
(mzuKo- e, Oonousnueckue | JaHHEIE, Oonodusnueckue | MpUMEHss
XHUMUYECKHE, onoduznueckue |, XUMHYCCKHUE, | IPUMCHSS , XHMHYECKHE, | MaTeMaTHYECK
XIUMHYECKHE, , XUMHYECKHe, | OMOIOTHYecKre, | MaTeMaTniyeck | OHoiorhveckue, | ue,
Ouonoruyeckue, | OMOIOTHYECKHE, | MUKPOOHOJIOTHY | HE, MHUKpoOunonoruy | Ouoduzndecku
MHKPOOHOJIOTHYE | MHKPOOHOIOTHY | €CKHE METOIbI OMoQU3NUECKH | eCKHE METOIbI e,
CKHE€ METOBI €CKHE METObI e, XUMHUECKUE,
XUMHYECKUE, OMOJIOTHYECKH
OMOIOrHYECKH e,
e, MHUKPOOHOJIOTH
MHUKPOOHOJIOT YECKUE
WYeCKHe METOIBI
METO/TbI
NI-30mk.7 - | He npumenser | He Bceraa | Jlocrarouno Bcerna
[Ipumenser B | B MpPUMEHSET B | MIPUMEHSET B | IPUMEHAET B
npodeccuonans | mpodeccuonanp | npodeccuonan | nmpodeccuonanb | npodeccroHan
HOU HOMU bHOU HOU bHOMU
JIeSTEIIbHOCTH JeSITeTbHOCTH NIESATEIIbHOCTA | JIEATEIIbHOCTH JIeSITeIbHOCTH
Ounojoruueckre | OMONOTHYECKHE | OMOJIOTHYECKH | OMOJIOTHYeCKHe | OMOIOTHYECKH
u u e u|u e 17§
MHUKPOOHONIOTHY | MUKPOOHOJIOTHY | MUKPOOHOJIOT | MUKPOOHOJIOTUY | MUKPOOHOJIOTH
€CKHE METOJBl | ECKHE€  METOJIbl | NUECKHE €CKME METOJbl | YECKHE
WCCIIEIOBAHUSA WCCIIeTIOBAHMS METOIBI WCCIIEIOBAHUS METOIBI
MUKPOOPTaHH3M | MUKPOOPTaHU3M | MCCIICJIOBAHUS | MUKPOOPTAHHU3M | MCCIeIOBaHUS
OB  (BUpycOB, | OB  (BHUPYCOB, | MUKDOOPTaHU3 | OB  (BHUPYCOB, | MUKPOOPTaHU3
OaxTepuii) Oaxtepuii) MOB (BHPYCOB, | OakTepuii) MOB (BHpYCOB,
OaxTepuii) OaxTepuii)

Bpesyﬂbmame Usydernus aquﬂ/ll’lﬂUHbl 06)/1{61}011414120}1 O0JIHCEH:
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3Hambov:

IEJTM ¥ METOJIbI MOJICKYJISIPHOW OHOJIOTHH,

CTPYKTYPY U IPOCTPAHCTBEHHYIO OPTaHU3AIHIO OCTKOB, HYKJICHHOBBIX KHCIIOT,
METOJIbI OBJAJICHHSI CIOCOOHOCTHIO M TOTOBHOCTHIO MCIIOJIL30BATh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIHILIUH B MPO(ECCHOHAIBHON AESITeNTbHOCTH, TPUMEHSTh
METOABl MaTeMaTHYECKOTO aHallu3a MW  MOJCIUPOBAHHS, TEOPETUYECKOTO |
AKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS.

OMocHHTE3 OHOIOIUMEpPOB; (EPMEHTATUBHBIA KaTaiu3, IMOHATHA O (EpMEHTaXx,
CTPYKTYPHBIX O€lKax.

ymembp:

eia

00OCHOBBIBaTh ~ HEOOXOAMMOCTb  MCIIOJIb30BaHMS TOr0O  WIM  HHOTIO
UCCIIEIOBATEIILCKOTO METONA, JJIS peIIeHHs NPaKTUYeCKUX 3a7ad B OO0JIACTH
MOJIEKYJISIpHON OHonoruy,

CaMOCTOSITENIFHO OCYIIECTBIIATh cOOp, 00pabOTKy, MHTEPIPETALI0 OUOTOTHYECKOM
UHpOpMALMK A PpELIeHUs Hay4yHbIX M IPAKTUYECKUX 3a7ad B 00JacTu
MOJIEKYJIIPHOM OMOJIOTHH;

HOJIb30BAThCsl CIIOCOOHOCTBIO K peau3alid U YIPaBICHHUIO OMOTEXHOJIOIMYECKUMHU
poLeccamu;

npuoOpeTaTh HOBBIE 3HAHUSA B OOJACTH MOJIEKYJIIPHOM OHOJOIMM, MCIOJb3YS
COBpPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTHH;

oemb:

TEOPETUYECKOU Oazoit podecCHoHaTBHO-TIPOPHITUPOBAHHBIX METO/I0B
MOJIEKYJISIpHOM OHOI0orNy;

CHOCOOHOCTBIO HCHOJIB30BATh 3HAHUS O COBPEMEHHOW (PM3MUECKOW KapTHHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOEHUM  BEllecTBa  JUIA
MOHMMAHHUS OKPYXKAIOIIEro MUPA U SIBICHUN IPUPO/IBI;

TFOTOBHOCTBIO K peaJli3allii CUCTEMbl MEHEPKMEHTa KauecTBa OMOTEXHOJIOTMYECKOM
OPOAYKIMM B COOTBETCTBUU C TPEOOBAaHUSMHU POCCUHCKHX U MEXIYHApOJHBIX
CTaHJapTOB KayeCTBA.

3.1. MaTpuna cooTHeceHHs1 TeM/pa3/e/ioB y4eOHOH JUCHTUIITIMHBI U
(¢opMupyeMBbIX B HUX YHHBEPCAJbHBIX U 001IeNPO(eCCHOHAIbHBIX

KOMIIETEeH UM
Komniereniuu obmee
TeMbl, paziensl JUCHUTLITUHBI OIIK- | OIIK-7 | KOIHYECTBO
VK-1, VK-6 1: KOMITETEHIIUH
Beenenue B nucuuiuinay. Metoibt + + + + 4
MOJIEKYJISIPHOM OHonIorun
CtpyKTypa U CBOICTBa OEIKOB + + + + 4
CrpykTypa U cBOKCTBa + + + + 4
HYKJICMHOBBIX KHCIIOT
CrpykTypa reHoMa BUPYCOB U + + + + 4
MIPOKAPHUOT
CTpyKTypa reHomMa 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 AUCIUIUIMHBI COCTABIISIET

324 akameMuUYeCcKHUX 4aca.

9 3auéTHBIX €IUHHUIL,

4.1. O0beM IMCHUIUIMHBI M BUAbI Y4eOHOH padoThI

Bunrsl 3austuil Bcero akanemMuyecknx 4acoB
Ounas popma | Ounas ¢popma 3aoyHas
(1 cemectp) (2 cemectp) dbopma
lkypc
OO6m1ast TpyA0€MKOCTh AUCITUTUIHHBI 108 216 324
KonrakTHas pabora oOyyaronmxcs C 32 90 12
IperoaaBaTeIeM
AynuUTOpHBIE 3aHATHS 32 90 12
Jlekuun 16 36 6
[IpakTHyeckue 3aHsATHS 16 54 6
CamocTtosrenbHas paborta 76 99 303
npopaboTka  y4eOHOTO  Marepuaia 1o
JUCLUIIIINHE (KOHCTIEKTOB JIEKIIHH, 7 36 82
y4eOHUKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K TMPAKTUYECKUM  3aHATHUAM, 7 36 20
KOHTPOJIbHBIM paboTaM
BBIMIOJTHEHHE  MHAWBHUYalbHBIX  3a/IaHUH, 7 36 20
Harnucanue pedepara
MOJATOTOBKA K CJade MOJIYJs, HTOTOBOMY 7 36 67
KOHTPOJTIO
KonTponb 27 9
Bua nToroBoro KOHTposis 3a4eT HK3aMeH HK3aMeH
4.2. Jlekuuu
Ne Paznen nucuuniauHel (MOIYJIs1), TEMBI JTEKIIUI O0beM B dopmupyemeie
aKaJeMUYCCKHX Jacax | KOMIICTCHIIHH
ouHas 3a04Has
dbopma dhopma
o0yuyeHHst | o0ydeHus
1 Pazgen 1. Beeaenue B nucuuiivHy. MeTojibl
MOJICKYJIIPHON OMOJIOTHH
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Ne Paznen nucuuniauHsel (MOAYIS), TEMBI JTEKIUI OObem B dopMupyemble
aKaJeMHYECKHX Yacax | KOMIETEHIIMH
OuHas 3a04Has
dbopma dhopma
00ydeHust | oOydeHHS
1.1 BseaeHue B AUCHHUIUIUHY. MeTOdbI 5 0,5 VK-1; VYK-6;
MOJICKYJIIPHON OMOJIOTHH OIIK-1; OIIK-
7
2 Paznen 2. CTpykTypa u CBOWCTBa OEIIKOB
2.1. CtpyKTypa 1 CBOMCTBA OEIKOB 9 1 VK-1;  VK-6;
OIIK-1; OIIK-
7
3 Pazmen 3. CrpykTtypa W  CBOiiCTBa
HYKJIEMHOBBIX KHCIIOT
3.1. Crpykrypa M CBOWCTBa HYKJIEHHOBBIX 6 1 YK-1;  VK-6;
KHCJIOT OIIK-1; OIIK-
7
4 Paznen 4. Crpykrypa TreHOMa BHUPYCOB U
MIPOKAPHOT
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. CtpykTypa reHomMa 3yKapuoT 6 0,5 YK-1;  VK-6;
OIIK-1; OIIK-
7
6 Pazpen 6. Pemmkanus JTHK
6.1. Permmkanus 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. Tpancnsmus. buocunTes 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. JlaGopaTopHble padoThbI He NPEAYCMOTPEHbI

4.4. llpakTnueckne 3aHATHUS

O65LeM B dopmupyembie
Ne aKaJeMUYECKHX Yacax KOMITCTCHIH
pasael HaunmeHoBaHue 3aHATHS O"Haid 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 3a7a4 1o TEME 7 1 VK-1; YK-6; OIIK-
«CTpyKTypa 1 CBOICTBA OEIKOBY 1; OIIK-7

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

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

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

6 Pemenue 3a71a4 1o TeEME 7 1 VK-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 TeEME 7 0,5 VK-1; YK-6; OIIK-
«ITponeccunr PHK» 1; OIIK-7

9 Pemenue 3a1a4 o TeEME 7 - VK-1; YK-6; OIIK-
«Tpancnsanus. buocunres 6emka» 1; OIIK-7

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

4.5. CamocrositesqibHasi padoTa 00y4arOmmxcst
O0beMm B
Paznen aKaJeMUYECKUX Jacax
TUCOUIIINHBI Bua camocrositensHOM paboThI JR— P
(Tema) dhopma dbopma
o0y4yeHus | oOydeHus
nmpopaboTKa y4e0HOTO Marepuaina o
TUCIUIUINHE (KOHCTIEKTOB IEKIHH, Y4eOHHKOB, 2 8
Paznen 1.
BBOJICHHG B MaTepHaJIOB CETEBBIX PECYPCOB)
MOATOTOBKA K  MPAKTUYECKUM  3aHATHSIM,
ACLIATUTIHY. KOHTPOJIbHBIM paboTam 2 8
Mertoasl =
MOJIEKyIAPHOI BBITIOJTHEHHE WHIVBUIYaJIbHBIX 3aJaHul, 5 8
6 Harnucanue pedepara
HOJIOTHH
MOJTOTOBKA K cJade MOXYJIA, HTOTOBOMY 5 8
KOHTPOJTIO
Pazmen 2. popaboTka y4eOHOTO MaTepuaia 10 2 8
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O0beM B

Paznen aKaJeMHYeCKHX Jacax
JTUCIUILTAHBI Bun camocrosiTensHoi paboTh JR— Bp—
(Tema) dhopma dhopma
o0y4yeHus | oOydeHus
Crtpykrypa u JTUCIHUIUIMHE (KOHCIEKTOB JIEKIHH, y4eOHUKOB,
CBOICTBa OCJIKOB MaTEepUaJIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K  MPAKTUYECKUM  3aHATHSIM, 8 10
KOHTPOJIbHBIM paboTam
BBITIOJTHCHHE WHIVBUIYaIbHBIX 3aJlaHui, 4 8
HanucaHue pedepara
MOJArOTOBKA K clade MOIYJsA, HTOTOBOMY 4 3
KOHTPOJIIO
mpopaboTka y4eOHOTO MaTepuana 1o
JTUCHUTIIINHE (KOHCIIEKTOB JICKIIMMA, YYCOHHKOB, 8 10
Passien 3. MaTepHaJIOB CETEBBIX PECYPCOB)
CTpyKTypa 1 MOJATOTOBKA K  MPAKTUYCCKUM  3aHSTHSIM, 4 8
CBOCTBA KOHTPOJIbHBIM paboTam
HYKJICHHOBBIX BBITIOJTHCHHE W H/IMBHTyJIbHBIX 3aJlaHui, 4 8
KHCIIOT HanucaHue pedepara
MOJArOTOBKA K clIade MOXYJIA, HTOTOBOMY
KOHTPOJIIO 4 6
mpopadoTKa y4eOHOr0 Marepuana o
JUCUUIIIMHE (KOHCIIEKTOB JICKIIUM, YYCOHHKOB, 8 10
Pasnien 4 MaTepUajoB CETEBBIX PECYPCOB)
MOJATOTOBKA K  MPAKTUYCCKUM  3aHATHSIM,
Crpykrypa reHoma 6 4 8
BUPYCOB 1 KOHTPOJIbHBIM paboTamM _
— BBITMIOJTHEHHE WHIMBH1yaJIbHBIX 3aJlaHui, 4 3
Harnucanue pedepara
[TonroroBka Kk caade MOAyns (BBIOJIHEHUE 4 6
TPEHUPOBOYHBIX 3aJJaHHI, TECTOB, YIIPAKHEHUI)
npopaboTka y4eOHOTO Marepuana o
JTUCIUTIINHE (KOHCIIEKTOB JICKIIMM, YYCOHHKOB, 8 10
MaTepUajoB CETEBBIX PECYPCOB)
Paznen 5. MOJATOTOBKA K  MPAKTUYCCKUM  3aHSTHSIM, 4 7
CrpykTypa reHoMa | KOHTPOJbHBIM paboTam
HYKapuoOT BBITIOJTHCHHE WHIMBUTYJTbHBIX 3aJlaHuM, 5 8
HanucaHue pedepara
MOJArOTOBKA K cJade MOJYINsA, HTOTOBOMY 4 7
KOHTPOJTIO
npopaboTka y4eOHOTO Marepuana o
JTUCIUTIINHE (KOHCIIEKTOB JICKIIMHA, YICOHHKOB, 5 7
MaTepUajoB CETEBBIX PECYPCOB)
Paznen 6. MOArOTOBKA K  MPAKTHYECKUM  3aHATHSM, 5 7
Permkarus JIHK | KoHTposbHBIM paboTam
BBITIOJTHCHHE WHIMBUTYJTbHBIX 3aJIaHuH, 4 v
HanucaHue pedepara
MOJATOTOBKA K cladye MOJAYJNsS, HTOTOBOMY 4 7
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O0beM B

Paznen aKaJeMHYeCKHX Jacax
JTUCIUILTAHBI Bun camocrosiTensHoi paboTh JR— Bp—
(Tema) dhopma dhopma
o0y4yeHus | oOydeHus
KOHTPOJIIO
nmpopaboTKa y4e0HOTO Marepuana o
JTUCIUIUINHE (KOHCTIEKTOB JIGKIHA, Y4eOHUKOB, 8 8
MaTepUajoB CETEBBIX PECYPCOB)
Pasnen 7. MOJATOTOBKA K  MPAKTUYECKUM  3aHSTHSIM, 5 7
KOHTPOJIbHBIM paboTam
Tpanckpunuus =
BBITIOJTHCHHE WHIBUIYaIbHBIX 3aJlaHui, 4 7
HanucaHue pedepara
MOJArOTOBKA K clade MOIYJsA, HTOTOBOMY 5 6
KOHTPOJIIO
npopaboTka y4eOHOTO MaTepuaia 1o
JTUCIUIUIMHE (KOHCIEKTOB JIEKIIHHA, Y4eOHHKOB, 6 8
MaTepHAJIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K  MPAKTUYCCKUM  3aHATHSM,
Paznen 8. 5 7
Iponeccunr PHK KOHTPOJIbHBIM paboTam _
BBITIOJTHCHHE W H/IMBHTyJIbHBIX 3aJlaHuM, 4 7
HanucaHue pedepara
MOJArOTOBKA K clIade MOXYJIA, HTOrOBOMY 5 6
KOHTPOJIIO
npopaboTka y4eOHOTO MaTepuaia 1o
JTUCIUIUINHE (KOHCIEKTOB JIEKIMHA, y4eOHHKOB, 6 7
MaTepHAJIOB CETEBBIX PECYPCOB)
Paznen 9. MOJATOTOBKA K  MPAKTUYCCKUM  3aHSITHSIM, 4 7
Tpaucasms. KOHTPOJIbHBIM paboTamM
buocunTes Oenka BBIIIOJIHEHUE WHIUBUYaIbHBIX 3a/1aHHH, 5 v
HanucaHue pedepara
MOJrOTOBKA K cJade MOXYJIA, HTOTOBOMY 4 8
KOHTPOJTIO
nmpopaboTKa y4e0HOTO Marepuaia o
TUCIUIUINHE (KOHCTIEKTOB IEKIHH, y4eOHHKOB, 6 7
MaTepHaJIOB CETEBBIX PECYPCOB)
Pasrex 10. Egﬁ;gziiiim pI; 60T§5{3KTI/I‘I€CKI/IM 3aHATHUSAM, 4 7
Penapauusa JTHK =
BBITIOJTHCHHE WHIMBUTYJTbHBIX 3aJlaHuM, 5 7
HanucaHue pedepara
MOJrOTOBKA K cJade MOXYJIA, HTOTOBOMY 4 7
KOHTPOJTIO
Htoro: 175 303

[lepedyeHr METOIMYECKOTO OOECTICUCHHUSI ITIsI CAMOCTOSITEIIBHONW PaOOTHI MO JUCITUTIIIMHE

(Momymro):

1. MeTO}II/I'-IeCKI/Ie YKa3aHusa [JIA BBIIIOJHCHHUA CaMOCTOATCIBbHBIX pa60T

10 JTUCITAIIIINHE

«OCHOBEI MOJ'ICI(ynﬂpHOfI OMOJIOTUNY JJIs 06yqalom1/1xc;{ IO HAalpaBJICHUID IIOATOTOBKH.
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19.03.01- BbuotexHonorus - buorexnomorus. Muuypunck- Haykorpax P®, Muuypunckuit
'AY, 2025.

4.6. BpbinmojiHeHHMe KOHTPOJIbHOI pPadoThl 00YYAIIIMMHUCH 3A04YHOM
¢bopmbl

BeimonHeHne  KOHTPOJIBHOM — pabOTBI  CIIOCOOCTBYET — yriyOJNCHHOMY — YCBOGHHIO
HOJIOKCHUH TUCHUIUIAHBI, ITOKA3bIBACT BO3MOXXHOCTH OOYYaIOIIErocs K CaMOCTOSTENBbHOM
paboTe HaJ1 JINTepaTypou.

KonrponsHast pabora mpexacraBiseT coboit  (GopMy caMOCTOSTENbHOH paboThI
o0y4aromerocs, MO3BOJISIOIIYIO OBJAACTh 3HAHUSMH W HABBIKAMH AHAJIUTHYCCKOH U
UCCIIEIOBATEIbCKON Pa0OTHI B paMKax MPOrpaMMbl H3y4aeMoil y4eOHON AUCITUTITNHBI.

KoHTposbHas paboTa BBIOJHSAETCS B BUJE MHUCHMEHHBIX OTBETOB HAa TEOPETHYECKHE U
MMPAKTUYCCKUC BOIPOCHI, PCIICHHUA IIPAKTHUYCCKUX 3aJad II0 BapuaHTaM, BbIIIOJIHCHUA
TBOPYECKUX 3aaHUI.

IIncemennbIe pa60TbI JOJI2KHBI OBITE MMOATOTOBJICHBI CaMOCTOATCIIBHO, COACPIKATH
COBOKYITHOCTh apT'yMEHTHPOBAHHBIX ITOJIOKESHHI M BBIBOJIOB.

4.7. Copep:xaHue pa3aesioB QM CUUIIIMHBI

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

MonekynsipHass OMOJOTHST KaK METOJOJIOTHS, UCHOJB3YIOIIas yMEHHE IO0JIb30BaThCA
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO HCIIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUILTIH B MTPOQPECCUOHALHOM NeSTeNbHOCTH, IPUMEHSITh METO/IbI MATEMAaTHUECKOT0 aHalln3a
Y MOJIETIUPOBAHHUSI, TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEOBAHUS.

3amaun  MOJIGKYJSIpHOM OWOJOrMM B  PACTEHUEBOJACTBE: IMO3HAHHE OCHOBHBIX
3aKOHOMEPHOCTEH  JKM3HEAEATENBHOCTH  PACTUTENBHBIX  OPraHM3MOB,  pa3paboTka H
COBEPILEHCTBOBAHUE METOJOB CO3/1aHUSI T'€HOMHBIX KOHCTPYKLHW, YIPABICHHS 3KCIPECCUEH
TEHOB.

Jlokanu3anus TEeHOB B XpoMmocomax. [IpuHIun nuHEiHOro (UKCUPOBAHHOTO
pacrosnioxkeHus reHoB B xpomocome. Koppensanuus mexay Bozaericteusasmu Ha JIHK n myranusamu
y BbICHIMX OpraHu3MoB. Tpancdopmarus Oakrepuit ¢ momoripio unctoir JJTHK. OmbiT OBepw,
Mak-Jleoga u Mak-Kaptu. 3apaxenue Oaxtepun Oaxtepuodarosoii JJHK. Omeir Xepmu u
Yens. «Pusnyeckoe» KapTUPOBAHUE I'€HOB.

[locrrenomuas spa Ouonoruu. ['eHomuka. Ilporeommka. CTaOUIbHOCTH T€HOMa U
TUHAMHYHOCTH MpoTeoma. bruonHdopmaruka: cpaBHEHHE MOCIEIOBATEIBHOCTEH HYKICOTHIOB,
CpaBHEHHE IIOCJIEIOBATEIILHOCTEN aMHUHOKHCJIOTHBIX OCTaTKOB. WNnentuduxanms
GyHKIIMOHAIBHBIX OOJacTeil TeHOMa Ha OCHOBE HYKIEOTHIHOTO COCTaBa. BrIsBIeHHE
(GYHKIIMOHAJIBHO 3HAYUMBIX y4acTKOB OenkoB. baHKU JaHHBIX.

HoBble MoneKynsipHO-OMOJIOTHUECKUE CEeIbCKOXO3AUCTBEHHbIE OMOTEXHOJOIMH Kak
CIIOCOOHOCTH K pPeaau3aliy U YIPaBJIECHUIO OMOTEXHOIOIMYECKUMHU ITPOLIECCaMH.

Paznen 2. CTpykTypa U cBoiicTBa 0€JIKOB

Ponp OenkoBbIX MOJIEKYNT B (DYHKIIMOHHPOBAHHHM >KMBBIX OpraHu3MoB. llepBuunas
CTPYKTypa OeIKOB. AMHHOKHCIOTHBIE OCTATKH — MOHOMEPHI OEIKOBBIX Ieneil. AMHUHOKHUCIIOTHI,
BXOJISIIME B COCTaB OEIKOB, UX CTPOCHHE. 3aMEHHUMBbIEC U HE3aMEHHUMbBIC aMUHOKHCIIOTHI. Pekue
AMUHOKHCJIOTBI, BXOJSIINE B COCTaB OEIKOB. AMHHOKHCIIOTHI, HE BCTpPEYANOIINECS B OClIKax.
[Mentuanas cBs3p. [lomunentuanas uenb. CTpyKTypa W KHCIOTHO-OCHOBHBIE CBOWCTBA
nentuoB. [IpupoaHsle nenTub.
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YpoBHH opraHu3zanuu OeaKoBOWM MoJekynbl. IlepBuuHas CTpyKTypa Kak YpOBEHBb
opraHuszanuu Oenka. 3HauyeHHe U3y4eHUs] IEPBUYHOM CTPYKTYpPBI OEJIKOB JUIsl pelIeHus pobiemM
ABOJIIOIMU U CUCTEMATUKHU OPTaHU3MOB.

Bropuunas crpykrypa 6enka. CTpyKTypHbIE OCOOCHHOCTH MENTHIHOHN CBS3H,
ompeaensdomue  (HOPMUPOBAHHE  PETYISIPHOM  BTOPUYHOH  CTPYKTyphl.  CTepudeckue
OTpaHMYEHUsT M BTOPUYHAs CTPYKTypa NENTUAHOW CBs3U. Poib BOJOPOAHBIX CBA3CH B
(GhOpMUPOBAHUH BTOPUYHOU CTPYKTYPHI.

Tperuunast crpykrypa OenkoB. CTaOMIBHOCTH MPOCTPAHCTBEHHON CTPYKTYpPBI
Oenka. KommaktHocTh Qopmbl. Hamuume tuapodoOHBIX sfAep W TOJISPHOH OOOJOYKH.
[TpucyrctBue TUAPO(GOOHBIX AMUHOKHCIOT B 000504YKe, UX (YHKIMOHAJIbHOE 3HaueHUE.
[Ipupoga cuii, CTAOMIM3UPYIOIIMX TPEXMEPHYIO  CTPYKTypy Ocnka. I['mapodoOHbIe
B3auMojieiicTBus. BomopoHbie U coisieBble CBsI3U. BaH-nep-BaanbCcoBbl B3auMonaeicTBus. Poib
TUCYTb(MUIHBIX CBSA3CH B CTAOMIM3AIMK TPETUYHON CTPYKTYpPhI HEKOTOPBIX OenkoB. dopma,
KOMIIAKTHOCTh U JAMHAMUKA MOJIEKYJbl Oenka. OOpa3oBaHuE TPETUYHOM CTPYKTYphI Oelika U3
AJIEMEHTOB BTOPUYHOM CTPYKTYpbl. COOTHOIICHHE MEXIY MPOCTPAHCTBEHHON CTPYKTYpOi
Oenka W aAMUHOKHUCIOTHOW  MOCIEAOBAaTENbHOCTHIO. (CxemMaTH4ecKoe IMpeJCTaBlICHUE
MPOCTPAHCTBEHHOM CTPYKTYpPHI OeIKa.

YerBepTHuHasg CTpyKTypa Oenka. ['eoMeTpusi 4eTBEpTUYHON CTPYKTYpPHI Oenka.
B3aumoneiictBuss MeXay CyObEeIMHMIIAMH, CTAOWIM3UPYIONIME YETBEPTUUYHYIO CTPYKTYPY.
CtpykTypHasi opraHuzanus KOHTaKTOB MEXIy cyObenuHunamu. QYHKIMOHAIbHOE 3HAUYCHUE
YETBEPTUYHOU CTPYKTYpHI OerKa.

Henarypauuss OenkoB. Paspymienne HaTHBHOW  KOHpopMamuu  OElKOB
U3MEHEHHEM Temmeparypel, pH, o00paboTkoil XuMuyeckuMHu BemiecTBamu. JleiicTBue
JI€TEPreHTOB, CIUPTOB, 3JIEKTPOJIUTOB.

Camoopranmsaids  MNPOCTPAHCTBEHHOM  CTPYKTYphl ~ OCJIKOBBIX  MOJIEKYII.
Penatypamus Oenka in vitro. [IpenonpeneneHHOCTh MPOCTPAHCTBEHHOM CTPYKTYphI OejiKka ero
aMHHOKHCIJIOTHOM MOCIEA0BATEIbHOCTBIO.

Pa3nen 3. CTpykTypa H CBOMCTBA HYKJIEHHOBBIX KHCJIOT

[lepBuuHas CTpyKTypa HYKJIEMHOBBIX KUCIOT. HykneoTuabpl — MOHOMEpBI HYKJIEMHOBBIX
kucnotT. [lyprHOBBIE M MUPUMHUIAMHOBBIE OCHOBAHUS; KETO-€HOJbHAs Tayromepus. CaxapHbIi
KOMIIOHEHT HyKJIeoTuaa; meHTo3bl. Hykineozuasl. Hykneotuast — ¢ocdopHble 3dupsl
HYKJIEO3UJOB. Pa3nuuHble TUINBI HYKJIEOTHJIOB: Hykieo3una-S' (uian  3')-moHodocdarsl;
mudocdatsr; Tpudochatel. Makpospruyeckue cBsi3u Mexay anbha- u 6era-bhocdaramu, MEXKIY
Oera- um ramma-pocaramu. CTpoeHHe NOJUHYKICOTUIHON IIEMH KaKk HEPa3BETBICHHOTO
noJMMepa. DH3UMaTHYecKas  Jerpajanus HYKIEHMHOBBIX  KHCIOT. OK30HYKJI€a3bl U
snponykieassl. JIHKa3er 1 PHKa3sl.

KonuyecTBeHHOE COOTHOLIEHUE A30THCTBIX OCHOBAaHUM B  HYKJIEHHOBBIX
kucnorax. [lpaBuna Yapradpda. IlepBuunas cTpykTypa OMOJOrHMYECKOro TMOJUMEpA.
HykneotnaHass moCnenoBaTe€IbHOCTh HYKJIEMHOBBIX KHUCIOT. A3OTHUCTBIE OCHOBAHHUS U
BOJIOPOJIHBIE CBSI3H MEXAY HUMH. Y 0TCOH-KpHKOBCKHE KOMIUIEMEHTApHbBIE TTapbl OCHOBAHMH.

MakpomonekynspHas crpykrypa JIHK. JIBoiinas cnupans Yorcona — Kpuka.
[TpyHIMIT KOMIUIEMEHTAPHOCTH M €ro OMOJIOrMueckoe 3HaueHue. Peanmusanus BOAOPOIHBIX
cBs3e W TUIPO(MOOHBIX B3aMMOJCHCTBUI. AHTUNapasiebHble IEMH C WIACHTUYHBIM
nH(pOpMallMOHHBIM cofiepkanueM. Crupanuzanus. [lapameTps cinpani.

Henarypauust aycnupansHoit JIHK. Penarypamus JIHK. Monexynspaas
ruopunnzarust JIHK. YcranoBnenue cxocTBa HyKICOTHIHON TTocienoBareasbHocTu eneit JJTHK
nmyTeM MoJieKyJsipHoi rubpuanzanuu. ['ubpuauzanus PHK-/THK.
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Makpomonekynsipras ctpykrypa PHK. Ognouenoyeunocts PHK. Cnnpanuzanms
B PHK (Bropmunas ctpykrypa). BHyTpuIilenodeuHble KOMILUIEMEHTApHBIE B3aUMOJICHCTBUSI.
[Tetnu, nedexTsl 1 BHyTpeHHue netiau mmuiek PHK.

Pasnen 4. CTpykTypa reHoMa BUPYCOB M IPOKAPUOT

Tunel reHeTUYECKOro Marepuana U MEXaHHU3M €ro periMKaluu y pa3jiudHbIX BHPYCOB.
Turnbsl B3aMMOJEHCTBUS BUPYCA C KIETKOW-XO35IMHOM. XapaKTEpPHCTUKA HEKOTOPBIX BUPYCOB.
[IpoucxoxaeHre BUPYCOB U UX POJIb B IBOJIFOLUH.

Crpykrypa OakTepuanbHOW XpoMOCOMBI. CTpPyKTypa TPOKaPUOTHYECKUX T'CHOB.
bakrepuanbhble mia3Mubl. 1S-31eMeHThI U TPaHCIIO30HBI OAKTEpUIA.

Pazgen 5. CTpykTypa reHoMa 3yKapuoT

Kuneruka peacconmannu nenarypupoBanHoi JIHK u cimoXHOCTP reHOMa 3yKapHOT.
ITocnenoBaTeabHOCTH HYKJIEOTHIOB 3YKapHOTUYECKOro reHoma. CTpyKTypa 3yKapHOTUYECKHX
reHoB. I'eHoMbI opraseinn 3ykapuot: JIHK MUTOXOHIpUI U XJIOPOILIACTOB.

Paznen 6. Penuiukanus JJTHK

Pemnukamus JIHK — ocHOBa pa3MHOXEHUsI IKUBBIX OpPraHU3MOB, Iepeaadu
HACJICICTBEHHBIX CBOMCTB U3 IMOKOJICHUS B IIOKOJICHUE U PA3BUTHUSI MHOTOKJIETOYHOTO OpraHu3Ma
n3 3urotel. JKecTkas cBs3b MEXIy peIUIMKaUMed U cerperanueil reHoma. biokupoBka
noropHor perumkanuu JAHK. Enuanna pervkanuu — peryimkoH. EIMHCTBEHHBIN PEIUIMKOH
OakTepuil 1 MHOKECTBO PEILTUKOHOB 3yKapuoT. KOHTpOIIb periuKanuy Ha YpOBHE MHHUIIMALIUU.
Pa3mepbl  perummkoHOB. PexoMOWHANIMOHHBIC CAWHWIBL. YTOPSJIOYCHHAS WHUIUAIMS —HX
peruMkanuu B S-(haze KJIETOUYHOTO IHKIIA.

[TomykoHcepBaTUBHBIN MeXaHU3M peruthkanuu (onbsiT Mesenscona u Craib, 1958
r.). Pacxoxnenume mueneir JIHK. Touka Hayanma peruMKanud — YYacTOK CBSI3bIBAaHUS
WHULUATOpHOTO Oenka. PermnmukaruBHas Buiika. OIHO- U IBYHAIIpaBJIEHHAS PEIUIMKALINS.

[Mpunmuner perurkanuu JJHK. [IHK-noaumepassl. Ponbs JJHK-matpuiet 1 PHK-
3aTpaBku.  Jle3okcuHykieosuarpudocdarel  kak  cyocrparel.  Cunres  JJHK  kak
nocieioBaTeIbHOE MpuUcoeInHeHne HykiaeoTunoB K 3'-OH-konmy 3arpaBku. OOpa3oBaHue
KOMILJIEMEHTApHOTO MpoaykTa. YpoBenb TouHocTu permukanuu JIHK. Koppekrupyromas 3'-5'
sKk30HyKIJIea3Hass akTuBHOCTH JIHK-monmmmepas. Ilpaiimazer — PHK-monumepasbl, oOpa3syromume
PHK-3arpaBku i nannmanuu cunte3a JIHK. Pacrimerenue neoitHoM cimpanu JITHK-marpuibt
xenukazamu. Jlectabunusupyromue Oenku. YdacTue Tornou3zomepas. [IpepbIBUCTBIH CHHTE3
JIHK. Acummerpus pennukaunoHHON BUiIkU. @parmMenTsl OKa3aku.

JHK-nonmumepassr E.coli — I (pepment Kopubepra), 11 u III. x yerBepTHUHAs
CTPYKTYpa, KOJIMYECTBO MOJIEKYJ Ha KJIETKY. YHUBEpPCAIbHbIE (PEPMEHTATUBHBIE AaKTUBHOCTH —
5'-3'-monumepu3ytomias (3noHranus) u 3'-5'-9k30HyKIea3Has (KOPPEeKTHPYOIas). YHUKaIbHas
5'-3"-ak30nyKneasnas aktuBHOCTh JIHK-momumepaser 1. @ynkumn JIHK-nonmmepas B kierke
E.coli: pons JIHK-momumepassr 1 B ynanenun nedexros npu penaparuu 1 PHK-3atpaBku npu
permukanuu; I — B penapanuu; 111 — B permukanuu (peruimkasa ¢ BBICOKOW MPOIECCUBHOCTHIO U
CKOPOCTBIO TIOTUMEPUBALIHH).

JNeranpHas kaptuHa cunte3a JIHK B permukatuBHo#t Buiike E.coli. Xenukaser —
«marampmuey» amiocrepuueckue Oenku. [IpaiiMocoma — KOMIUIEKC XeNWKa3bl U TMpaiiMa3bl Ha
3amasjpiBarolei nenu. Xenukasa rep Ha seayment nenu. Crpoenne JJHK-nmonumepassr 11 u ee
(GYHKIIMOHUPOBAaHHE B PEIUTMKATUBHON BHIIKE XolodepMeHTa . MUHUMAIbHBIA (QEepMEHT,
CBSI3YIOIIUH OEJIOK, raMMa-KOMILJIEKC, OeTa-3a)KnuM.

Mexanu3m obecreueHus COTJIaCOBAaHHOTO CHHTE3a BEAYIIEH U OTCTAIOUIeH Lemnu.
Permucoma. 3aBepiienne cuHTe3a 3anas3/piBatonieii nenu u3 pparmentoB Okazaku. CoBMECTHOE
nercreue JJHK-nomumepassl [ 1 PHKa3sr H. JIHK-nura3a u Mmexanusmsl ee AeCTBUS.
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Oco6ennoctu perunkanuu JJHK y sykapuort.

Paznea 7. Tpanckpunums

TpaHckpuniys Kak OCHOBAa PEryJisiIUM JKCIpeccuu reHoB. Marpuunbiii cunTe3 PHK.
Kommnementapuocts  npoaykra  PHK-nomumepasnoit  peakuuu  martpune.  Craguu
TPAHCKPUIILIUK: UHULUAIMS, d5IoHranus u tepmuHanua. PHK-nonumepasa — ocHoBHO# epmeHT
TPAHCKPUIILIUH.

Tpanckpuniuss y odyoOakrtepuid. Ilonstue omepoHoB u moaunuctpoHHbsix MPHK.
[Ipomotop u TepMuHATOp TpaHCKpUNUUU. I[lpuMepbl peryasauuu akTUBHOCTH TE€HOB C
UCIOJIb30BaHNEM Habopa curma-cyobenuuul. CTpykTypa IpOMOTOPOB: 00JacTH HYKJICOTHU]IOB
(-35) u (-10). CtpykTypa TEpMHHATOPOB.

Wuunmamus Tpanckpumniuu: sTanbl. OnepoH Kak crnoco0 peryisuud TPaHCKPHUIILHH.
Perymsuus axtuBHocTH reHoB E.coli, yrummsupyrommx nakrosy. Lac-omepon E.coli. Cxema
Kakob6a-Mono. Ilonstus “pemnpeccop”, “akrtuBatop”, “omeparop”. CrmocoObl H3MEHEHUS
AKTUBHOCTH PENPECCOPOB M AKTHUBATOPOB. [Ipumepsl peryisiuuu akTUBHOCTH OIEPOHOB Ha
craguu MHULMAIMK. DakTopbl, NEHCTBYIOLIME HAa 3HAYUTEIBHOM paccTosiHuu. ColpsiKeHue
TPAHCKPUIILIUU W TpaHchsuuu. [loHsATHE «aTTeHIOAMHUY. DJNOHTANUsA: (DAKTOPHI SJIOHTAIIMH.
Tepmunanus: hakrop-3aBucuMast U (hakTop-HEe3aBUCHMAsL.

Tpanckpuniust y 3ykapuoT. TpaHCKPUIIIIMOHHAS AKTUBHOCTH T'€TEPO- W IyXpOMaTHHA.
Co3peBanne PHK wu tpancnopr PHK w3 sagpa B uumromnasmy. PHK-monumepasbr kiietok
sykapuoT. ®yuknuu PHK-mmomumepas I, II u III B knerke. CyObenuumunsiii coctaB PHK-
nonmumepas [, 11 u II. OO6mme cyOwveaununpbl. [Ipomotoper PHK-mommmepassr II. Tumsi
MIPOMOTOPOB, OCOOCHHOCTH WX CTpocHHs. [lOHSATHE: «OCHOBHBIC (AKTOPHl WHHUIIHAIIAM)
Tpanckpunuud. OcHoBHBIE (akTopbl nHUnManuu TpaHckpunuuu PHK-momumepassr 1. Dramns
MHHUIMauuu Tpanckpunuuu Ha npumepe PHK-mommmepaser II. B3anmmopeicTBue OCHOBHBIX
(bakTOpOB TPAaHCKPUMIUKM MPU MHULMANUHU. JlOMONHUTENbHBIE (AKTOPhl WHUIUAIMH, MECTa
CBsI3BIBaHUS (DAKTOPOB TPAHCKPHIIIHUU. Y TaJICHHBIE MeCTa CBs3bIBaHHS (akTopoB. CriocoOb!
U3MEHEHHUs aKTUBHOCTH (HakTopoB. TpaHCKpUMNIMOHHAS AaKTUBHOCTh T€HA €CTh pe3yJabTar
B3aUMOJICCTBUSL AKTUBATOPOB M HMHTUOUTOPOB TpaHCKpUNUuu. (OCOOCHHOCTH PETYISIUU
TPAHCKPUIILIUM B MHOTOKJIETOYHBIX OpraHu3Max. I'€Hbl «IOMalIHEero XO3sMCTBa». DJIOHTalusl.
@akTopsl MOHranuu. TepMuHaIUsA TPAHCKPUIILUH.

Paznea 8. Ilpoueccunr PHK

[TonsTue nponeccuHra. [Iponieccunr MPHK sykapuoT u3 rereporeHHoi siaepHOU
PHK (rsPHK). Kanuposanue 5'-koHieBoii 06gacTu: nobliieHne 3¢p(HEeKTUBHOCTH TPAHCISIIIUU U
3alUTa TPAaHCKpUITa OT Aerpagannn. CTpoeHue «kamnay. Pacuierienne u nojinajgeHuInpoBaHNue
3'- obmactu. CurHan nonmaneHwIupoBanus. IlomumA-nmomumepasa- (GepMeHT pacuieruieHusl U
nonuaaeHuupoBanus. Jlerpaganus 3'-koHueBoi 001acTu. 3HaueHUe MONUAACHUIMPOBAHUS IS
CTaOWUIIM3allMy TPAHCKPHUITA U €ro TPAaHCIOpTa B IUTOIUIA3My. Perymsmus 3Kcnpeccuu reHa Ha
CTaJInY MPOLECCUHTa 3'-KOHIA: HAJIMYUE HECKOJIBKUX CUTHAJIOB MOJINAACHUINPOBAHUS.

DK30H-UHTPOHHOE CTPOCHHE KOoAupytolel obnactu npeamectsennnka MPHK sykapuor.
CrinaiicuHr 5K30HOB. MexaHu3M CIulaiicHra ¢ o0pa3oBaHueM Jacco-uHTpoHa. Crutaiicocoma.

Perynsmus skcnpeccuum TEHOB IyTeM allbTEPHATUBHOIO crulaiicuHra. OOpa3zoBaHue
TKaHecneuupuueckux nzodopm Oenka. IkoHoMHUHOE Hcnonb3oBanne PHK-npenimecTBenHuka.
Bxnrouenne W BBIKNIIOYEHHE TEHOB. Perymmpyemsbridi  OenkamMu — Kackajg — TPOIECCOB
aNbTepHATUBHOTO cIuiaiicuHra. MHTpons! kak npenmecrseHHUKH MAPHK. IlepecmoTp nonsTus
«OOWH TeH — oauH Oenoky». CoBpeMEHHOE OIpejeNieHHe I'eHa KakK pealu3alusi CocoOHOCTH
UCIIOJIb30BaTh 3HAaHHUS O COBPEMEHHOM (u3nMYeckoil KapTMHE MHpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMH BEIIECTBA JUII NMOHMMAaHHWS OKPYXKArOIIEro MHpa M
SBJICHUW TPUPOABI .
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Paznen 9. Tpancasinusi. Buocunres oenka

buocunTe3 OenkoB Kak HambOoIee CIOXKHBIM W JHEPrOeMKHH MPOIECC pealu3aluu
FeHeTUYeCKOl uH(pOpMaluu, MPOTEKAIUNA ¢ BBICOKOM CKOPOCTbIO U  TOYHOCTBIO.
OyHnaMeHTaIbHbIE OTKPHITUS 50-X TOAOB: pUOOCOMBI KaK MECTO CHHTE3a OCNIKOB; aKTHBAIUS
aMUHOKHCIIOT IyTeM oOpa3zoBanusa amuHoauun-TPHK; agantopnas runoresa Kpuka.

I'enetnueckuii KoJ1. DKCEpUMEHTANbHAs paclIM(PpPOBKA T€HETUYECKOTO KO/Aa B OMBITax
bpennepa u Kpuka na myranrax 6akrepuodara T4 (1961 r.). [lonsarue kogoHa. TpUILIETHOCTS,
BBIPOXKICHHOCTh, HEMEPEKPHIBAEMOCTh KOJla 0€3 3amsAThIX. YCTAHOBICHHE «YHHUBEPCATBHOTOY
KOZOBOro cioBaps (OakTepuu, LUTOIIa3Ma 3yKapuoT). TepMuHaTopHBIE KOJOHBI. Cembu
KOJIOHOB.

Tpancnioptueie PHK. ITonsitue antukogona TPHK. Ero pacnosnosxxenue BO BTOPUYHON U
tpernuHor cTpykTtype TPHK. KogoH-aHTHKOZOHOBBIE B3aMMOAECHCTBUSA. [ MIIOTE3a HECTPOIrOro
cootBeTcTBUs KpHKa: HEOAHO3HAYHOE CIIAPUBAHUE NIEPBOr0 HYKJIEOTH/1a AaHTHKOJ/IOHA C TPEThUM
HYKJIEOTHI0M KOJJOHa. OCOOEHHOCTH 3THX MOJIOKEHUI aHTHUKO/I0HA U KoJoHa. [IpaBuia koaoH-
AHTUKOJIOHOBOTO ciapuBaHusl Kprka 1 X HEKOTOpBIE CIIEICTBUS.

[Tonsatue Tpancnsmuu. XUMAYECKHE PeaKIMu OMOCHHTE3a OSJIKOB. TpancniopTHbie
PHK. Apantopnas rumnore3a Kpuka u ee npokazarensctBo. Crtpykrypa TPHK. IlepBuunas
CTPYKTypa: AjuHa Lemned, 3'-KOoHell, «MHUHOPHbIE» HYKJIEOTH]Ibl, KOHCEPBATUBHbIE YYAaCTKH;
BTOPUYHASL CTPYKTYpa: «KJIEBEPHBIA JIUCT», ABYCHUPAIbHbIE U OJHOCHUPAIbHBIE YYaCTKH,
KAaHOHMYECKOE€ M HEKAaHOHMYECKOE CIIApMBAHHWE OCHOBAHMM. Peaknuum aMHHOALMINPOBAHUS
TPHK: akTtuBHpoBaHME aMUHOKHCIOT C OOpa3oBaHHMEM aMHUHOAIMIAJCHUIATOB U IEPEHOC
aMUHOALMIbHBIX ocTaTKOB HAa TPHK. CrpykrypHass  komiuiemeHtapHocts TPHK u
amuHoarmi-TPHK-cuuTeras.

PuGocomusprii dtanm TpaHcnsiuu. CTaauu TPAHCISIIWHA: WHUIUAIMS, JJIOHTAlHS U
tepmuHanus. IlocnenoBarenpHoe cunthiBanue MPHK pubocomamu. ITomupubocomsr. Pabounii
(27TOHTALIMOHHBIN) IIUKIT pUOOCOMBI.

Crtpykrypa pubocomsbl. Jlokanuzamuss pubocom B  kierke. CBobOoanble U
MeMOpaHOoCBsi3aHHbIe pUOOCOMBI. [IpoKapuOoTHUECKHT W JYKapUOTHYECKUW THUIIBI PHOOCOM.
Pubocompl MuToxoHapuit u xjopormiaactoB. Pasmep u moxpasnenenue pubocoM Ha JBE
cybuactuibl. Mozenu o0beIMHEHUs CyOUacTull B LIeNIy0 pubocomy.

Pu6ocomusie PHK. 3nauenue pubocomuoit PHK. ®yHkiMOHaNbHBIE aKTUBHOCTH |
(GyHKIIMOHaIbHBIE YYacTKH pudocoM. DyHKUIMU CBS3bIBAHUS: CBS3bIBAaHHE U YyAEpKaHHE
MaTpuyHoro monunykineotuaa (MPHK-cBs3piBarommii yuactok); yaepskanue nentuauia-TPHK
win peaumnupoBanHo TPHK (TPHK-cBsi3biBaromuii P-yuacTok); cBsi3pIBaHME aMHHOAIWII-
TPHK (TPHK-cBsi3bIBatomuii A-yyactok), cBsi3piBaHue O€IKOBBIX (pakTopoB TpaHcasuuu u ' T
(paxTOp-CBA3BIBAIOLINI YUACTOK).

DNOHTralMoOHHBIN 1K pubocoMbl. [locnenoBaTenbHOCTh COOBITHIT W MOJIEKYJISIPHBIE
MexaHusmbl: nepedbop TPHK; y3HaBaHume aHTHKOAOHA; OTOOp MPaBUIIBHOIO  KOJOH-
AHTUKOJIOHOBOTO  KOMIUIekca. TpaHcmentuaanus (oOpazoBaHuWe  TMENTHAHON  CBS3H).
Tpancnokanus. [lepenBmkeHne MaTpUIlbl MPU TPaHCIOKAIMU. Moelb TMHAMHYECKOW paboThI
pUOOCOMBI B DJIOHTAITMOHHOM ITHKJIE.

Nuaunmanus Tpancaanuy. 3Ha4yeHUE WHUIMAIMK TpaHCHsauu. NHUIUupyronme KOI0HbI
n ux nojioxxenue B MPHK npo- u sykapuor. Muuuuaropasie TPHK 1 nHMLIMATOPBI TpaHCISLUN.
benkoBeie ¢dakTopel uHHMmmanuu. CoctosHMe pubOocOoM Tiepes HWHHUIMAIMed. Maurumanus
TPAHCISAIUU Y TPOKApHOT. Accomuanusi npokapuotuueckoil 30S-cyOuacTuiiel prOOCOMEBI ¢
MaTpUYHBIM MOJMHYKICOTHAOM. llocienoBaTenbHOCTh COOBITHI B Mpoliecce WHUIMALMH Y
npokapuoT. MHULManus TpaHCHSIUU Y 3YKapHUOT.
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Tepmunarust Tpancmsauuu. [Ipo- u sykapuoTudeckue OenKoBble (HaKTOPhl TEPMHUHAIINU;
y3HaBae€Mble MU TEPMUHHUPYIOLIME KOJOHBL. CBs3biBaHHE (PAKTOPOB TEPMUHAIUM B A-ydacTKe
pubocomsl. I'maponus nentunuia-TPHK. OcBoboxnenne nuranaos. Juccomnuanus cyouacTull.

Perynsuus tpancnsuuu y npokapuoT. Ckopocts pacnaga MPHK B u3MmeHstomuxcs
YCIIOBUSIX CpeAbl U peryisius ucnons3oBanuss MPHK Ha cragum uHunumanuu. Y4acTok
ces3biBanus pudbocombl (RBS) MPHK. Duxanceps! 3a npeaenamu RBS. M3menenue BropuvHOH
ctpyktypel MPHK: TpaHcnsunoHHoe conpsbkeHue, BOBJICUEHUE B LIMUIBKM MHHUIIMATOPHBIX U
TEPMUHHUPYIOIIMX KOJTOHOB. TpaHCIsLMOHHBIE PENIPECCOPBI: ayTOT€HHAsl PErysluus TPAHCISAIUN
CTPYKTYpHBbIMU Oenikamu pudocom E.coli.

Perynauus TpaHcaauMM y 3yKapuoT Ha CTaJMM MHULMALMKM KaK IpUMEpa TOTOBHOCTH K
peanu3aldd  CUCTEMbl MEHE/DKMEHTAa KayecTBa OMOTEXHOJIOTMYECKOM TMPOAYKLIHUH B
COOTBETCTBUU C TPEOOBAHUSMU POCCUICKUX U MEXIYHAPOIHBIX CTAaHIaPTOB KauecTBa.

Paznen 10. Penapanus JTHK

Cucrema pecTpukiuu-moAuduKanuu y syoaktepuil. Ee 3HaueHue A yHUUYTOXKEHUS
gyxepoanoi JIHK. S-ageH03unMeTHOHUH — HOHOP METWIBHBIX rpyrnn. CHCTEMbI PECTPUKIIAN
Tpex TumoB. Mertuna3sl u pectpuktaspl Tuna |l — ormenbHble (epMeHTH. Y3HaBaHuE U
pa3pe3anue pecrpukrazamu THma |l koporkux crnenuduueckux (0OBIYHO TOJUHAPOMHBIX )
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 TOCIEICTBUA.
YHUBEPCATLHOCTh TMPUHIIUIIOB peNapalud y Tpo- U IYKAPUOT. DPPEKTUBHOCTH CHCTEM
penapanuu. Hekoropble TUIBI CIOHTAaHHBIX U MHAYLHUpYyeMbIx noBpexaenuit JJHK n ux npsmoit
peaKkTHBAIUU.

5. O6pa3oBare/ibHbIE TEXHOJIOT U

Bun yuebHolt paboThl OO6pa3oBarenbHbIE TEXHOJIOTUH

Jlexuuu CrnaiiioBble  Ipe3eHTAlMM.  ODJIEKTPOHHBIE
MaTepHabl.

[TpakTyeckue 3aHATUSL OOcyxaeHue M aHaldM3  IPEUIOKEHHBIX

BOITPOCOB Ha ayIUTOPHBIX 3aHATHIX,
WHAWBUAYAlbHbIE  JIOKJAAbl,  COOOIICHHUS,
TECTUPOBAHUE, COOECETOBAHUS.

CaMocTosTenpHas pa60Ta 33.IJ_II/IT21 n MMpE3CHTal A pE3yJIbTAaTOB
CaMOCTOATCIIbPHOI'O UCCIICAOBAHUA HA 3aHATUAX

B menax peanuzanuu JIEKIIMOHHOTO ITUKJIA, MTPAKTHUYECKONH U CAMOCTOATEIHHONU pabOThI
6YI[YT HCITIOJIB30BAHbI J'[I/ILIHOCTHO-OpI/ICHTI/IPOBaHHI)II\/JI, )IC?[TGHBHBIﬁ IIoaxon
mudhepeHIIMPOBAaHHOTO O0yUYEHUSI ¢ MCHOJIb30BAaHUEM METOJIOB AKTHBHOTO M WHTEPAKTHBHOTO
00yJeHwusl.

Jns ocBoeHUs JUCHUIUTUHBI «OCHOBBI MOJEKYISAPHOM OHONOTHUU» HCIONb3YIOTCS
Pa3INYHbIC O6pa3OBaTeJ'II>HI)IC MCTOABI MW TEXHOJIIOTHU Jid pCaiu3allvn KOMHCTCHHI/IfI.
[IpenogaBanrie  AUCHUIUIMHBI  TMpeIycMAaTpUBaeT  JIGKIUH,  MpPaKTHYECKHUE  3aHITHS,
TECTUPOBAHUE, IPUMEHEHUE aKTUBHBIX U MHTEPAKTUBHBIX (POpPM IpoBeAeHMs 3aHATUI (paz0op
KOHKPETHBIX CHUTYallMii) B COYETAaHWU C BHEAYIUTOPHON paboToil ¢ menbio (GopMupoBaHUS U
pa3BuTHsI  NMPOECCHOHANBHBIX  HaBBIKOB  oOywaromierocs. CamocrosiTenpHass — paborta
pelycMaTpuBaeT MOATOTOBKY K JiekiusMm u JIII3, mpoMexyTouHOMY KOHTPOJIIO U MUTOTOBOMY
HUCIIBITAHUIO.

B yuebGHOM mporiecce MIMPOKO MPUMEHSIFOTCS KOMITBIOTEPHBIE TEXHOJIOTHHU. Jlekuuu
MPOBOJATCS B AyAUTOPHU C HWHTEPAKTUBHOM JIOCKOW H  TMPOEKTOPOM, OOECHeUYEeHBI
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JIEMOHCTPAIIMOHHBIMH MaTepHajaMu (3JCKTPOHHBIMH TPE3eHTAlUsAMHU, BUACOPUIbMAMH), C
IIOMOUIBIO0 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 O1IeHOYHOE CPEJICTBO
KonTponmpyemeie paszzensl
/1 KOHTPOJUPYEMO | HAMMECHOBAHHE KOJI-
(TeMBbI) AUCITUTUTMHBI™ N
1 KOMITETCHIINU BO
1 BBenenue B quciuIuinny. VK-1; VK-6; | TecroBsle 3aanus 10
MeTo/1bI MOJIEKYIISIPHOM OIIK-1; OIIK-7 | Temsl pedepaToB 1
ouosoruu Bompocsr myist ox3amena | 8
2 CtpykTypa U cBOWCTBa OEITKOB YK-1; YK-6; | TecroBbie 3ananus 10
OIIK-1; OIIK-7 | TemsI pedeparoB 4
Bomnpocsr mis sx3amena | 11
3 CrtpykTypa U CBOMCTBA YK-1; YK-6; | TecroBsie 3amanus 10
HYKJIEMHOBBIX KHCJIOT OIIK-1; OIIK-7 | Temsl pedepaToB 2
Bomnpocs! st sx3amena | 8
4 CrpykTypa reHoOMa BUPYCOB U VYK-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; | TecroBsie 3amanus 10
OIIK-1; OIIK-7 | Temsl pedepatoB 2
Bomnpocs! st sx3amena | 3
6 Permkanms JIHK VK-1; VYK-6; | TecroBbic 3agaHus 10
OIIK-1; OIIK-7 | Temsl pedepatoB 3
Bonpoce! quist sk3amena | 15
7 Tpanckpunuums VK-1; VK-6; | TecTtoBble 3a1anust 10
OIIK-1; OIIK-7 | Temsl pedeparoB 2
Bonpocsr qist sx3amena | 14
8 [Tpouieccunr PHK VYK-1; YK-6; | TecroBbie 3amanus 10
OIIK-1; OIIK-7 | Temsl pedepatoB 2
Bonpocs! qist sk3amena | 4
9 Tpancnsus. buocunTes 6enka VK-1; VK-6; | TecTtoBnle 3a1anust 10
OIIK-1; OIIK-7 | Temsl pedeparoB 2
Bompocsr qist sx3amena | 15
10 Pemapanus JITHK VK-1; VK-6; | TecTroBsle 3a1anus 10
OIIK-1; OIIK-7 | Temsl pedepaTon 5
Bompocsr yist ok3amena | 2
6.2.1 IlepeueHb BONPOCOB /Ml 3a4eTa
Paszngen 1

1. MonexynspHass OWUONOrHs KaK METOJOJIOTHS, HCIONb3YIONIas YMEHHE IOJb30BaThCs
CHOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
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JUCHUIIIMH B HpO(I)CCCI/IOHaHBHOI\/‘I ACATCIIBHOCTH, MIPUMCHATH MCTOABI MAaTCMATUYCCKOT'O

aHaJIM3a U MOJEIMPOBAHUS, TEOPETUYECKOTO M SKCIEPUMEHTATIHHOIO HCCIEIOBAHMUS..
(YK-1; YK-6; OIIK-1; OIIK-7)

3amaun  MOJEKYJISpHOW OWONOTMH B  PACTEHUEBOJCTBE: IO3HAHWE OCHOBHBIX
3aKOHOMEPHOCTEH JKU3HENESATEIIbHOCTH PACTUTENbHBIX OPraHU3MOB, pa3padoTKa H
COBEpILIEHCTBOBAaHUE METOJOB CO3JaHUSl TEHOMHBIX KOHCTPYKLHM, YIpaBICHUS
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
MyTauusiMu y Beicimx opranu3mos. (YK-1; YK-6; OIIK-1; OITK-7)

Tpanchopmanus 6akrepuii ¢ momomipto yncroit JIHK. Onwir DBepu, Mak-Jleona n Mak-
Kaprtu. (YK-1; YK-6; OIIK-1; OIIK-7)

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

[locrrenomuas spa Ouonoruu. ['eHomuka. IIporeommka. CTabUIbHOCTH Te€HOMa U
nuHaMu9IHOCTH mpoTeoma. (YK-1; YK-6; OIIK-1; OIIK-7)

buoundopmaruka: cpaBHEHHE TIOCIEIOBATENLHOCTEH  HYKJIEOTHAOB, CpaBHEHHUE
MOCJICI0OBATEIPHOCTEH aMUHOKHCIIOTHBIX OCTaTKOB. MneHTndukamnus GyHKIHOHATBHBIX
oOnacteld TeHOMa Ha OCHOBE HYKJICOTHIHOTO cOCTaBa. BblsiBieHHE (YHKIHMOHAIBHO
3HAYMMBIX y4acTKOB OeskoB. banku manneix. (YK-1; YK-6; OIIK-1; OIIK-7)

HoBbie MonekymnsspHO-OHMOIIOTUYECKUE CENbCKOXO3SIICTBEHHbIE OHMOTEXHOJOTUU KakK
CIOCOOHOCTH K pealli3alliy U yIpaBlIeHHIO OnoTeXHOomornyeckumu mporeccami.. (YK-1;
YK-6; OIIK-1; OTIK-7)

Pasznen 2

9.

10.

11.

12.

13.

14.

15.

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

AMMHOKHCIIOTBI, BXOJIAIIME B COCTaB OCJIKOB, UX CTPOEHHE. 3aMEHUMBIE U HE3aMEHUMBIE
aMUHOKHCIIOTHI. [lentuanas cBsa3b. [lomunentuanas nens. (YK-1; YK-6; OIIK-1; OIIK-
7)

YpoBHU opraHuzanuu OeakoBoM Monekynbl. [lepBuuHas cTpykTypa Kak YpOBEHb
opranuzanuu 0enka. KomruecTBeHHOE OmpesiesieHne aMUHOKHUCIOTHOTO COCTaBa OEIKOB.
Hcnonp30BaHre aBTOMAaTUYECKUX aHATTU3aTOPOB. [ uaponuTHiIeckoe paciierieHue oemnka
C TIOMOIIBIO TMPOTEOTUTHUYECKUX (epMeHTOB. OmpeneneHne MEePBUYHON CTPYKTYpPHI
nentuaos. (YK-1; YK-6; OIIK-1; OITK-7)

3HavYeHNE U3YUYEHUS TIEPBUYHON CTPYKTYPBI OCJIKOB /I PEIIeHUs MPoOIeM SBOIOINH U
cucrematrku opranusmoB. (YK-1; YK-6; OIIK-1; OTIK-7)

Bropuunas crpyktypa Oenka. CTpyKTypHble OCOOEHHOCTM MENTHAHON CBSI3H,
onpezensomre GopMUPOBAHUE PETYIIPHONH BTOPUUHON CTPYKTYpHI. Pollb BOAOPOIHBIX
cBsA3eil B (hopMHpOBaHUM BTOPUYHOM CTPYKTYphl. [IpoGieMa cTaGMIBHOCTH BTOPUYHOMN
CTPYKTYpBI. DKCIIEPUMEHTAIbHBIE METOAbl WU3YYEeHUS BTOPHUYHON CTPYKTYphI OEIKOB.
(YK-1; YK-6; OIIK-1; OITK-7)

Tperuunas ctpykrypa OenkoB. CTaOWUIBHOCTH MPOCTPAHCTBEHHOH CTPYKTYphI Oenka.
KomnaktHocts ¢opmbl. Hammune ruapodoOHBIX snep U MHOJAPHOH 0OOJIOYKH.
[TpucyrcTBue TUAPOPOOHBIX AMHUHOKUCIOT B 000J104Ke, UX (PYHKIIMOHAIBHOE 3HAUCHUE.
(YK-1; YK-6; OIIK-1; OITK-7)

[Ipupona cwi, CTaOMIM3UPYIOMIMX TPEXMEPHYIO CTPYKTypy Oenka. ['mapodoOHbie
B3auMoJIeicTBUsI. BosiopoiHbie U coJieBble CBSI3U. BaH-Aep-BaaabCOBBI B3aUMOJICHCTBUA.
Ponp mucynbumHbIX CcBS3€dl B CTAOMIM3alMM TPETUYHOW CTPYKTYPHl HEKOTOPBIX
oenkoB. (YK-1; YK-6; OIIK-1; OIIK-7)
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16. ®opma, KOMIIAKTHOCTH M JWHAMHUKAa MOJIEKYJIBl Oenka. MeToasl HCCiIeToBaHUS
MPOCTPAHCTBEHHOU CTPYKTYpbl Oenka. OOpa3oBaHWE TPETUYHOW CTPYKTYphI OeiKa u3
JJIEMEHTOB  BTOPUYHON  CTpYKTypbl. COOTHOLIEHHME MEXAy IPOCTPAaHCTBEHHOU
CTPYKTypoil ©Oenka ¥ aMHUHOKHCIOTHOM IOCIEAOBaTeIbHOCThI0. (CXeMaThyeckoe
Ipe/ICTaBICHUE IPOCTPAHCTBEHHOU cTpYKTYphI Oenka. (YK-1; YK-6; OIIK-1; OIIK-7)

17. YetBepTtuuHast cTpykTypa Oenka. ['eomeTpusi YETBEPTUYHOM CTPYKTYypbl Oelka.
BzaumopeiicTBust  Mexay ~— CyObeIUHHIIAMH, CTAOWIM3UPYIOIIHE  YETBEPTHUHYIO
cTpykTypy. CTpyKTypHasi OpraHu3alusi KOHTAKTOB MEXIYy CyObeIMHUIAMHU.
OyHKIMOHATBHOE 3HAUYEHUE YeTBEpTUUHOH CcTpykTyphl Oenka. (YK-1; YVK-6; OIIK-1;
OIIK-7)

18. Jlenatypamusi OenkoB. Paspymienne HaTUBHOW KoH(oOpMmamuu OEIKOB H3MEHEHUEM
temriepatypbl, pH, o00paboTkoii MOYEBHMHOW, TyaHUIUHXJOpUAOM. JlelcTBue
nereprentoB (ITAB), ciuptos, anekrpoautos. (YK-1; YK-6; OIIK-1; OITK-7)

19. Camoopranuzanus TpOCTPAHCTBEHHOM CTPYKTYphl OENKOBBIX MoJIeKynl. Penarypanus
O6enka in vitro. IlpemompeneneHHOCTs NPOCTPAHCTBEHHOW CTPYKTYpbl Oenka ero
AMHHOKHUCIIOTHO# mocienoBareabHocThio. (YK-1; VK-6; OIIK-1; OIIK-7)

6.2.2 IlepeyeHb BONMPOCOB /sl IK3aMeHA
Pa3zgen 1

MOJ'IGKy.]'IHpHaH ouojorus  Kak MCTOHOJIOTHA, HCIHOJIB3YOIIaaA YMCHHUC  I10JIb30BATHCA
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJb30BaTh OCHOBHBIE 3aKOHBI C€CTCCTBCHHOHAYYHBIX
JUCHUIIINH B HpOCI)eCCHOHaHBHOﬁ ACATCIIbHOCTH, IPUMCHATb MCTO/Ibl MATCMATUYCCKOI'O aHaJIn3a

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

3amaur MOJIEKYJISAPHOW OMOJOTHH B PACTCHHEBOJCTBE: MO3HAHHME OCHOBHBIX 3aKOHOMEPHOCTEH
JKU3HEACITEIIBHOCTA PACTUTEIIBHBIX OPraHU3MOB, pa3paboTKa U COBEPIICHCTBOBAHHUE METOJIOB
CO3[IaHUsI TEHOMHBIX KOHCTPYKIIHi, yrpaBiaenus skcrpeccuein reroB. (YK-1; YK-6; OIIK-1,;
OIIK-7)

Jlokanu3amusi TeHOB B XpoMocoMax. [IpuHIun nuHeiHHOro (PUKCHPOBAHHOTO PACTIONIOKEHUS
reHoB B xpomocome. Koppemsiiua mexnay BozaerctBuamu Ha JJHK u myramusmMu y BbICIIMX
opraum3moB. (YK-1; YK-6; OIIK-1; OIIK-7)

Tpanchopmanus 6akrepuii ¢ momompbio ynctoit JJHK. Oneir OBepu, Mak-Jleona u Mak-Kaptu.
(YK-1; YK-6; OTIK-1; OIIK-7)

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

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

buoundopmaruka: CpaBHEHUE nocJe0BaTelbHOCTEN HYKJIEOTH/IOB, CpaBHEHHE
MOCNEAOBATEIbHOCTEN aMUHOKUCIOTHBIX OCTaTkoB. MpaeHTudukanus (yHKIIMOHATBHBIX
obJyacTeil TeHOMa Ha OCHOBE HYKJIEOTHUIHOTO COCTaBa. BhIsiBIieHHE (PYHKIIMOHATHHO 3HAYMMBIX
y4yacTkoB 6enkoB. banku qanueix. (YK-1; YK-6; OIIK-1; OITK-7)

HoBble = MOJIEKYIApHO-OMOJOTUYECKHE  CEIBCKOXO3SHUCTBEHHBIE  OMOTEXHOJOTHH  Kak
CIOCOOHOCTh K peajM3allii M yIpaBlIeHHI0 OnoTexHojoruueckumu nporeccamu. (YK-1; YK-6;
OIIK-1; OIIK-7)

Pa3zmen 2
9. Pomp GenKoOBBIX MOJIEKYN B (DYHKIITHOHUPOBAHHH KMBBIX OpraHM3MOB. [lepBUYHas CTPYyKTypa

0enKoB. AMUHOKHCJIOTHBIE OCTaTku — MOHOMepbl OenkoBbix 1ened. (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 OEJIKOB, UX CTPOCHHE. 3aMEHUMBbIE M HE3aMEHHMBbIC
amMuHOKUCIIOTHI. [lenTuanast cBsi3b. [Tomunentuanas nens. (YK-1; YK-6; OITK-1; OITK-7)
YpoBHU opranuzanuu 0eIKOBON MoJeKyibl. [lepBuyHas CTpykTypa Kak YpOBEHb OpraHu3aluu
Oenka. KomnuecTBeHHOE ompezeneHHe aMHHOKHMCIOTHOTO cocraBa OenkoB. lcmosib3oBaHue
ABTOMATHUYECKUX AaHAIM3aTOPOB. [ MAponUTHYECKOe pacuieryieHue Oelka ¢  MOMOIIBIO
POTEOIUTHYECKUX (epMeHTOB. OnpeencHue nepBuuHoi crpykrypsl nentumos. (YK-1; YK-6;
OIIK-1; OIIK-7)

3HaueHUEe H3y4YEHUs NEPBUYHOI CTPYKTYpHl OCJIKOB JUIsl pelieHus mpoOjeM 53BOJIOLUUU U
cucrematuku oprann3moB. (YK-1; YK-6; OIIK-1; OIIK-7)

Bropuunas crtpykrypa Oenka. CTpyKTypHbIE OCOOCHHOCTH MENTUIHOW CBS3H, OMPEIEIsIoNne
dbopMUpOBaHHUE PETYISIPHOM BTOPHYHOW CTPYKTYpbl. PoOIIb  BOJOPOJHBIX CBsI3CH B
dbopMUpOBaHUM BTOPUYHON CTPYKTYphl. [IpoOrema cTaOMIBHOCTH BTOPUYHOU CTPYKTYpHI.
DKCnepruMEeHTaIbHBIC METObI U3y4CHUs] BTOPHYHOM cTpyKTypbl OenkoB. (YK-1; YK-6; OIIK-1;
OIIK-7)

Tpernunast cTpykTypa OenkoB. CTaOWIBHOCTE TNPOCTPAHCTBEHHOM CTPYKTYphl —Oejka.
KomnaktHocts ¢opmbl. Hanuuue ruapo@oOHBIX sinep W mosispHoil obonouku. [IpucyrcTBue
rupoGOOHBIX AMHUHOKHCIIOT B 000I0uKe, X (yHkimonansHoe 3Hadenue. (YK-1; YK-6; OITK-
1; OIIK-7)

[lpupoma cwi, CTa0WIM3UPYIOIIMX TPEXMEpPHYIO  CTPYKTypy Oenka. ['mapodoOHbIe
B3auMojieiicTBusl. BomopoHbie U coiieBble CBsI3U. BaH-nep-BaanbCcoBbl B3auMoaeicTBus. Poib
TMCYIb(QHUIHBIX CBS3eH B CTaOMIM3AIMU TPETHYHON CTPYKTYphl HekoTopbix OenkoB. (YK-1;
VK-6; OIIK-1; OIIK-7)

®opma, KOMIAKTHOCTb W JMHAMHUKa MOJIEKynbl Oenka. MeTonpl  HcCie0BaHUS
IPOCTPAaHCTBEHHON CTPYKTypbl Oenka. OOpa3zoBaHHME TpPETUUYHOW CTPYKTYpbl Oeika wu3
AJIEMEHTOB BTOPUYHOM CTPYKTypbl. COOTHOIIEHHE MEXIY IPOCTPAHCTBEHHOM CTPYKTYpOi
Oenrka M aMMHOKHUCIOTHOM  mocienoBaTelnbHOCTBIO.  (CXxeMaTHueckoe  IpejacTaBiIeHUe
npoctpaHcTBeHHOU cTpykTyphl Oenka. (YK-1; YK-6; OIIK-1; OITK-7)

YerBepTHuHass  CcTpykTypa Oenka. ['eomeTpust  4eTBepTHYHON  CTPYKTypbl  Oenka.
B3aumoneiictBuss Mexay CcyObeIMHULIAMH, CTAOWJIM3UPYIOIIUE YETBEPTHUUHYIO CTPYKTYpY.
CrpyKkTypHasi OpraHu3anusi KOHTaKTOB MEXIy CyObeauHHULaMH. DYyHKIMOHAIBbHOE 3HAYEHUE
4yeTBepTHYHOM cTpyKTyphI Oenka. (YK-1; YK-6; OIIK-1; OIIK-7)

Henarypauus OenkoB. Paspymenue HaTUBHONM  KOHpopMmanuu OEIKOB  HM3MEHEHHEM
temriepatypbl, pH, o0paboOTKOi MOUYEBMHOW, TyaHHUAMHXJIOpUIOM. JIeHCTBHE ETEepPreHTOB
(ITAB), ciuproB, snektpoiutoB. (YK-1; VK-6; OITK-1; OITK-7)

Camoopranusaiids IpOCTPaHCTBEHHOM CTPYKTYpbhI O€ITKOBBIX MOJIEKYJ. PeHaTyparus Oenka in
vitro. IlpenornpeneneHHOCT NPOCTPAHCTBEHHOM CTPYKTYpbl O€lika €ero aMHHOKHCIOTHOM
nocienoBarenbHocThO. (YK-1; YK-6; OIIK-1; OITK-7)

Pa3zgen 3

20.

21.

22.

[lepBuuHas cTpyKTypa HyKJIEHHOBBIX KUCIOT. HyKi1€oTHabpl — MOHOMEpPHI HYKJIEMHOBBIX KHUCIIOT.
[TypuHOBBIE M MMPUMUJUHOBBIE OCHOBAHMSI.

CaxapHbIil KOMIIOHEHT HyKJIeoTH1a; neHTo3bl. Hykneo3zuael. Hykneotuas! — pocopHsbie 3¢ups
HYKJICO3UJ0B. PaznuuHbple THUMNBI HYKIEOTHIOB: Hykjieo3ua-5' (umm  3')-moHodochatsr;
mudocdatsl; Tpudocharsl. Makpospruueckue cBsizu Mexay ainbgpa- u 0era-pocharamu, MEXKIY
Oera- u ramma-docdaramu. (YK-1; YK-6; OIIK-1; OIIK-7)

CrpoeHue MNOMMHYKJICOTUIHOW IeNMM Kak HEpPa3BETBICHHOIO MOJMMepa. ODH3UMaTH4yecKas
Jerpajianysi HyKIEHHOBBIX KUCIOT. DK30HYKIIea3sl u dHaoHykiIeassl. JJHKaszer 1 PHKaszbr (VK-
1; VK-6; OIIK-1; OIIK-7)

KonnuecTBEHHOE COOTHOILIEHUE A30TUCTBIX OCHOBAaHMI B HYKJIEMHOBBIX KHcJoTax. [IpaBuna
Yapradda. [lepBuunas  cTpykTypa  OHOJOTHYECKOTO  TOJIUMEpa. Hykneornanas
MOCJIeI0BATENbHOCTD HYKJIEMHOBBIX KUCIOT. (YK-1; YK-6; OIIK-1; OIIK-7)
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23. Onpenenenue HYKJICOTUAHON mocienoBarenbHocTH JJHK XuMmudeckuM CeKBEHHPOBAHHUEM TIO
Makcamy-I'mnbepty ©  MeTOAOM  JHUIE30KCHTEpMHUHHMpOBaHWMs 1menu 1o  CoHrepy.
dnyopecrieHTHas aerekiusa. ABromatuueckoe cekBenupoBanue. (YK-1; YK-6; OIIK-1; OIIK-7)

24. A3oTHCThle OCHOBAaHMSI M  BOJOPOJHBIE CBSI3U MeXaAy HUMH. YoTcoH-KpukoBckue
KoMIuieMeHTapHbIe apbl ocHoBaHuit. (YK-1; YK-6; OITK-1; OIIK-7)

25. MakpomonekynsipHas crpykrypa [JIHK. JIpoitmas cnupans Yorcona — Kpuka. Ilpuniun
KOMIUIEMEHTAPHOCTU M €ro OMOJIOrMYecKoe 3HaueHue. Peannsanusi BOJOPOIHBIX CBSI3eH U
ruApoPOOHBIX B3aMMOJCHCTBUI. AHTUNAapaIJIeNIbHbIE e C UICHTUYHBIM HH(OPMalOHHBIM
conepxanuem. Crimpanu3zanus. [Tapamerpsr cimpanu. (YK-1; YK-6; OIIK-1; OITK-7)

26. Jlenarypamus nsycnupanbHoit JJHK. Penarypamms JIHK. Monekynsapuas rubpuanszanus JJHK.
VYcraHoBineHHEe  CXOACTBAa HYKJIEOTHMAHOM  mocienoBarenbHocT  nened  JHK — myrem
MoJIeKyaspHoi rubpuausamyn. I'nopuanzanus PHK-JIHK. (YK-1; YK-6; OIIK-1; OITIK-7)

27. MakpomonekyisipHas crpykrypa PHK. Opnonenoueunocts PHK. Crnumpanuzamuss B PHK
(BTOpHYHasi CTPYKTypa). BHyTpuIlenodyeuHnble KOMILJIEMEHTapHbIe B3aumojeiicTBus. Iletnn u
BuyTpennue nemm mmuiek PHK. (VK-1; VK-6; OIIK-1; OIIK-7)

Pa3zpen 4

28. TUmbl TeHETUYECKOTO MaTepHraja U MEXaHWU3M €ro PEeIUIMKAIMN y Pa3IHNdHBIX BUPYCOB. THIIBI
B3aMMOJICHCTBUSL BHpYca C KIETKOH-XO3SIMHOM. XapaKTEepUCTUKA HEKOTOPBIX BHPYCOB.
[poucxoxaenue BUpycoB u ux poib B dBoimonun. (YK-1; VK-6; OIIK-1; OIIK-7)

29. CtpykTypa O6akTepuaibHOi XpoMocoMbl. CTpyKTypa MpOKaprHOTHYECKUX reHoB. bakTepuanbHbie
ia3mMuel. 1S-31emenTsl u Tpancnosonsl 6akrepuid. (YK-1; YK-6; OIIK-1; OITK-7)

Pa3znen 5

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

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

32. T'enombr opranemn sykapuoT: JTHK muroxonapuii u xmoporuactoB. (YK-1; YVK-6; OIIK-1,
OIIK-7)

Pa3zgen 6

33. Perumkanus JIHK — ocHOBa pa3sMHOXKEHHs JKMBBIX OPraHW3MOB, NEepeiadd HacJeICTBEHHBIX
CBOICTB M3 IOKOJICHHS B TOKOJEHHE W Pa3BUTHS MHOTOKJIETOYHOI'O OpPraHM3Ma M3 3UTOTHI.
XKecrkas cBsI3b MEKAY peruinkanueii u cerperanueit renoma. (YK-1; YK-6; OIIK-1; OITK-7)

34. EquHuna persiMKalud — pPerjIMKOH. EJWHCTBEHHBIM pEIUIMKOH OakTepuid M  MHOXKECTBO
PEIUTHKOHOB dyKaproT. KonTpons permukaruu Ha ypoBHe uaunmaiun. (YK-1; YK-6; OIIK-1,;
OIIK-7)

35. [TommykoHCEpBAaTUBHBI MeXaHW3M perumkanui  (onmbIT MesenbcoHa u  Cramp, 1958 T1.).
Pacxoxnenne neneit JIHK. Touka Hayana perumMkanuy — y4acTOK CBSI3bIBAHUS MHUIIMATOPHOIO
Oenka. PermkartuBHas Buika. OmHO- M aByHanpaeienHas perwukanus. (YK-1; VK-6; OINK-1,
OIIK-7)

36. IMpuanumner  perumkanun JTHK. JIHK-momumepaser. Pons JIHK-matpumer u PHK-3atpaBkm.
He3okcunykneozuarpudocdarst kak cyocrpatsl. (YK-1; YK-6; OIIK-1; OTIK-7)

37. Cunre3 JIHK kak mocriemoBaTenbHOE MPUCOSAMHEHUE HYKICOTHIOB K 3'-OH-koHIy 3aTpaBKu.
OOpa3oBaHue KOMIUJIEMEHTapHOTO MpPOAyKTa. YpoBeHb TouHocTH perukauu JIHK.
Koppexrupytomas 3'-5' sx3onykieasnas aktuBHocth JJHK-momumepas. (YK-1; YK-6; OIIK-1;
OIIK-7)

38. Ipaiimazer — PHK-mmommumepassr, oopasyromme PHK-3atpaBku mns maunmanuu cuate3a JJHK.
(YK-1; YK-6; OIIK-1; OIIK-7)

39. Pacruterenne apoiHOW crimpamu JIHK-marpuner xenwkazamu. JlectaOunmmsupyronipe OeIKu.
VYuactue tonmonzomepas. (VK-1; YK-6; OITK-1; OIIK-7)

40. IMpepwiBucTteiit cunres JJHK. Acummerpust peruinkanuonHoi usiku. @parmentst Okaszaku. (YK-
1; VK-6; OIIK-1; OIIK-7)
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41.

42.

43.

44,

45.

46.

47.

JHK-nomumepass E.coli — I (pepment Kopubepra), 11 u II1. Mx gerBepruunas crpykrypa. (YK-
1; VK-6; OIIK-1; OIIK-7)

Yuuepcanbhbie (¢epMmenTtatuBHble akTuBHOCTH JIHK-momumepas — 5'-3'-monmumepusyromas
(amonramms) u 3'-5'-3K30HYyKIIea3Has (KOppeKTHpyromas). YHHKaabHas 5'-3'-9K30HYyKJIea3Has
aktuBHocTh JIHK-nosmmmepassl 1. (YK-1; YK-6; OIIK-1; OIIK-7)

Oyukiuu JTHK-momumepas B kinerke E.coli: poas JIHK-momumepaser I B ynanenuu aedexToB
npu penapauuu u PHK-3atpaBku npu perukanuu; II — B pemapanuu; III — B perumkanun
(peruinkasa ¢ BBICOKOH MPOIECCHBHOCTHIO M CKOpocThio mosmmepusanun). (YK-1; YK-6; OIIK-
1; OIIK-7)

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

Crpoenne JIHK-momumepassr III u ee ¢(yHKIMOHMpOBaHWE B PEIUIMKATHUBHOM BHIIKE
xonodepmenTa . MuHUMaNbHBIN (EepMEHT, CBI3YIOIUNA O€lIO0K, raMMa-KOMIUIEKC, OeTa-3aXHM.
(YK-1; YK-6; OIIK-1; OIIK-7)

Mexanusm obecriedeHusi COTJacOBaHHOTO CHHTE3a BeAylleill u orcrarouieil uenu. Permnmucoma.
3aBepiieHre CHHTE3a 3amas3zapiBaromieii nenu u3 ¢pparmentos Okaszaku. (OITK-2, OIIK-3, I1K-2,
ITK-6)

CosmectHoe peiictBue JHK-momumepassr I u PHKaser H. JIHK-nuraza m mexaHusmel ee
neiictBus. (YK-1; YK-6; OIIK-1; OIIK-7)

Pa3zgen 7

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

TpaHCKpUIIIMS KaK OCHOBAa pEryJsIIMM SKclpeccud TeHoB. Matpuunbiii cunre3 PHK.
Komrmutementaprocts nponykra PHK-nonumepasnoii peakuuu matpune. (YK-1; YK-6; OIIK-1,;
OIIK-7)

Craguu TpaHCKPUILMK: WHULMALMS, 370Hranus u repmuHanus. PHK-noaumepasa — ocHoBHOM
depment tpanckpumniuu. (YK-1; YK-6; OIIK-1; OIIK-7)

Tpanckpunuus y sybakrepuil. Ilonarue oneponos u nomunucrpoHsix MPHK. IIpomotop u
tepmunaTop tpanckpunuuu. (YK-1; YK-6; OITK-1; OIIK-7)

[Tpumepbl perynsmuu aKTUBHOCTH TEHOB C HCIIOJb30BaHMEM Habopa curma-cyObeInHUIIL.
CtpykTypa npoMoTopoB: obiactu HykieoTH10B (—35) u (—10). Ctpykrypa repmunaropos. (YK-
1; VK-6; OIIK-1; OIIK-7)

WMunnyanus TpaHcKpuniuu: stansl. OnepoH Kak crnoco0 peryisinuu TpaHckpunuuu. [Ipumepst
onepoHoB: onepoH pPHK, onmeponbl puOOCOMHBIX OENIKOB M «JIMIIHUE» T€HBl B COCTABE ITHUX
oreponoB. (YK-1; YK-6; OIIK-1; OITK-7)

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

[TpuMmepbl perymsinuu aKTUBHOCTH ONEPOHOB Ha craauu uHunuauuu. ConpsbkeHue
tpanckpunuuu u Tpancisauun. (YK-1; VK-6; OIIK-1; OIIK-7)

[TonsTHE «aTTeHI0AUMUY. DIoHTanusA: (pakTopsl 310HTranuu. TepMuHanus: GpakTop-3aBUCHUMAas U
daxrop-uezaBucumas. (YK-1; YK-6; OIIK-1; OIIK-7)

TpaHCcKpUIUs y 3YKapuOT. TpaHCKPUIILIMOHHAs aKTUBHOCTb T€TEpO- M HIyXpOMAaTHHA.
Cospesanue PHK u tpancnioptr PHK u3 simpa B nuroruiasmy. (YK-1; YK-6; OITK-1; OIIK-7)
PHK-nmonmumepass! kietok sykapuot. @ynkimn PHK-onmumepas I, 11 u 111 B knerke. (YK-1; YK-
6; OTIK-1; OIIK-7)

Cy0Obenunnunslii coctas PHK-nonumepas 1, 11 u III. O6mume cyobeaunuisl. [Ipomoropsr PHK-
nonumepassi 1. Tunsl mpomoTopoB, ocobennoct ux crpoenus. (YK-1; VK-6; OIIK-1; OITK-7)
[TonsiTHE: «OCHOBHBIE (PAKTOPHI MHULUALMM» TpaHCKpUNIMHU. OCHOBHBIE (haKTOPBl WHULMALUU
tpanckpunuun PHK-monmumepaser II. Oransl mHunmanuu tpanckpunuuu Ha npumepe PHK-
nonumepassl 1[I, B3aumopeilicTBUe OCHOBHBIX (DaKTOPOB TPAHCKPUIIMM MPH HHULUALMH.

24



JlononHuTENbHBIE (HaKTOPHl MHUIMALMH, MecTa CBs3bIBaHHs (pakropoB TpaHckpumuuu. (YK-1;
YK-6; OIIK-1; OIIK-7)

60. CriocoObl  M3MEHEHHUs1 aKTUBHOCTH (akTopoB. TpaHCKpUNIIMOHHAs aKTUBHOCTh T€HAa €CTb
pe3ysIbTaT B3aUMOJICHCTBUS aKTUBATOPOB ¥ HHIHOuTOpoB Tpanckpurniun. (YK-1; YK-6; OIIK-1;
OIIK-7)

61. OcoOEHHOCTH peryJslui TPAaHCKPUIILMY B MHOTIOKJIETOYHBIX OpraHu3Max. ['eHbl «JoMaliHero
xo3sicTBay. Jnonranus. Dakropsl snoHranmu. TepmuHauust tpanckpumimu. (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 Koaupymomeld obnactu npeamectBenHnka MPHK sykapuort.
Cnnaiicuar 3x30HOB. MexaHM3M cIuaiicuira ¢ oopazoBaHueM Jjacco-uHTpoHa. Crutaiicocoma.
(YK-1; YK-6; OIIK-1; OITK-7)

64. Perynauuss sKcnpeccMM TI'eHOB IIyTeM — albTepHAaTHMBHOro cruaiicunra. OOpa3zoBaHue
TKaHecnenupuyeckux n3opopm Oenka. IkoHomuuHoe ucnoib3opanue PHK-nipenmecTsennuka.
(VK-1; YK-6; OIIK-1; OIIK-7)

65. BkaroueHne W BBIKIIOYGHHWE TEHOB. PerynmmpyeMblii  OenkamMu — Kackaj — IMPOIECCOB
aJIbTepHATUBHOTO ciiiaiicuira. CoBpeMEeHHOE OIpe/iesIeHUe I'eHa KaK peajn3alus CliocoOHOCTH
UCTIOJIB30BAaTh 3HAHUS O COBPEMEHHOW (DU3MYECKON KapTHHE MHpPA, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BELIECTBA I IOHMMAHHS OKPY)KAIOLIEr0 MHUpa U
seiennit npupoasl . (YK-1; YK-6; OIIK-1; OIIK-7)

Pa3zgen 9

66. buocuHTe3 OeKOB Kak HauboJIee CIIOKHBIA U YHEPTOEMKHI TIPOLIECC pealin3alui TeHETHYECKON
uHpOpMaLlMY, TPOTEKAIOIIUNA C BBICOKOH CKOPOCTbIO M TOYHOCTHIO. DyHIaMeHTaJIbHbIE
OTKpbITHS 50-X T070B: pUOOCOMBI KaK MECTO CHHTE3a OEJIKOB; aKTUBALUSI aMUHOKHUCIIOT IIYTEM
obpazosanus amunoanmwi-TPHK. (YK-1; YK-6; OITK-1; OITK-7)

67. I'eneTnuecknii KojA. OKCIepUMEHTaIbHAs pacmupoBka reHeTndeckoro koma (1961 r1.).
[Tonstue konoHa. TpPUIUIETHOCTb, BBIPOKACHHOCTH, HENEPEKPHIBAEMOCTh Koja 0e3 3amsThIX.
VYcTaHOoBIIEHHE «YHHMBEpPCAIbHOI0» KOJOBOro cjoBapsi (OakTepuu, LUTOIJIa3Ma JYKAapHUOT).
Tepmunaropusie kogoubl. (YK-1; VK-6; OITK-1; OIIK-7)

68. Tpancnoptaeie PHK. Ilonmstne antmkomona TPHK. Ero pacronoskeHwe BO BTOPHYHOW W
tpetnuHoi cTpykType TPHK. Konon-antukononossie B3aummopeiictBus. llpaBuna konoH-
AQHTUKOJIOHOBOTO criapuBanus Kpuka u ux nexoropsie cnencrus. (YK-1; VK-6; OIIK-1; OIIK-
7)

69. Tpaucnoptaeie PHK. Crpykrypa TPHK. IlepBuuHast cTpykTypa: AJIMHA IIeTied; BTOpUYHAS
CTPYKTypa: «KICBEPHBIH IHCT», AByCIHUpalbHble M ogHocmupanbubie ydactku. (YK-1; VK-6;
OIIK-1; OIIK-7)

70. Peakumn  amuHoammpoBanuss TPHK: akTuBuMpoBaHMe aMMHOKHCIOT C 00pa3oBaHHEM
aMUHOALIWJIA/ICHUIIATOB U IIepeHoC aMuHoalmIbHbIX ocTaTkoB Ha TPHK. CrpykrypHas
komruieMentapaocth TPHK u amunoarun-tTPHK-cunteras. (VK-1; YK-6; OIIK-1; OIIK-7)

71. Pubocomuslil stan TpaHcusiuuu. CTaauy TPaHCISALMU: MHULIMALKSA, 3JOHTAlUs U TePMHUHALIMSL.
[TocnenoBarenshoe  cuutbiBanue MPHK  pubocomamu.  Ilommpubocomsl.  PabGounit
(anonranuonHbii) ki pudocomsl. (YK-1; YK-6; OITK-1; OIIK-7)

72. Perynauusi TpaHCHIALMU Yy SYKapUOT HA CTagUM HMHULMUAIMKA Kak IpuUMepa TOTOBHOCTU K
pealM3allud  CHCTEMbl MEHEKMEHTa KadecTBa OMOTEXHOJOTMYECKOHM MPOAYKIHH B
COOTBETCTBUH C TPEOOBAaHMSMH POCCHICKUX U MEXIYHApOIHBIX cTaHaapToB kadectBa. (YK-1;
YK-6; OIIK-1; OTIK-7)
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73.

74.

75.

76.

77.

78.

79.

80.

Pu6ocomubie PHK. 3nauenue pudocomuoit PHK. ®yHkumnoHanbHbIE AKTUBHOCTH 51
byHKIIMOHAIbHBIE Y4YacTKH pudbocoM. DyHKUMU CBS3bIBAaHUS: CBS3bIBAaHHE U YAEpKaHHE
matpuuHoro nonuHykiaeotuaa (MPHK-cBs3biBarommmii ygacrok) (YK-1; VK-6; OITK-1; OIIK-7)

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

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

OYHKINKN CBSI3BbIBAHUS: CBA3bIBaHHE O€NKOBBIX (akTopoB Tpancisiuuu u ['TO (dakrop-
csspiBaromuil yuactok). (YK-1; YK-6; OIIK-1; OITK-7)

OnoHranuoHHbll 1muki  pubdocombl. [locnenoBaTenbHOCTh COOBITUI M MOJEKYJSPHbBIE
mexanusMmel: niepebop TPHK; y3naBanme aHTHKOqOHA; OTOOpP MPaBHIBHOIO KOJOH-
AHTUKOJOHOBOIO  KoMIUIekca. TpaHcmentuaauus (oOpa3oBaHuMe  MENTHAHON  CBA3HM).
Tpancnokauus. [lepenBmxkenne MaTpUIlbl PU TPaHCIOKAMU. Mojellb TMHAMUYECKOW paboThl
pubocomsl B aourannonnom nukie. (YK-1; YK-6; OIIK-1; OITK-7)

Wuunumanus TpaHCasuuy. 3HaYeHWE MHULMALUU TpaHCIAuuM. VHunumupyromme KoIoHbl U UX
nonoxxenue B MPHK npo- u sykapuor. Muummaropusie TPHK u umHHUIMaTOpbl TpaHCISLIMM.
benkoBeie dakropbl wHunmanuu. CocrosHue pubocom mepen ununmarmei. (YK-1; YK-6;
OIIK-1; OIIK-7)

Wuunumanus TpaHCIsALUMU Yy MPOKapuoT. Accouuanus npokapuornyeckoil 30S-cyOuacTuiibl
puOOCOMBI ¢ MaTpU4YHBIM NOJUHYKIEOTHIOM. [locrmenoBarenbHOCTh COOBITUH B Mpoliecce
WHHIUALWY Y TpokapuoT. MHunmanus tpancisiun y sykapuot. (YK-1; YK-6; OIIK-1; OITK-7)

Tepmunanus Tpancnsuuu. I[Ipo- u sykapuoTuueckue OenkoBble (HAKTOPbl TEPMHUHAIUY;
y3HaBaeMble MU TEPMUHHUpPYIOLIUE KOJOHBL. CBs3biBaHHE (PAKTOPOB TEPMHUHALIMU B A-y4acTKe
pubocombl. I'maponus nentuamin-TPHK. OcBoboxaenue nurannos. [luccouumanus cy04acTuil.
(YK-1; YK-6; OIIK-1; OIIK-7)

Pa3zpen 10

81.

82.

Penapanns JIHK — mexanusm ucnpaBieHus NOBPEXKACHMM B HEd. Tulbl MOBpPEKOAIOMUX
usmeHennii B JIHK (ToukoBbie MyTanuu, CTpYKTYpHbIe HapymeHus) u ux nocinencreus. (YK-1;
YK-6; OIIK-1; OIIK-7)

VYHHMBEpCAIbHOCTh TMPUHLMIIOB penapaluu y Mpo- U 3ykapuoT. D(P(EKTHBHOCTH CHCTEM
penapanuu. (YK-1; YK-6; OIIK-1; OITK-7)

6.3. llIkana oueHOYHBIX CPEICTB

YpoBHHU Kpurtepun onennBanus OueHouHbie
OCBOEHMA cpeacTBa
KOMIIEeTeHIH I (k0s1-BO 0aJ1J10B)
[TIponBuHyTHIN 3Haer: TecroBbie 3amaHust
(75-100 6ammoB) |-  oraMyHO ~ 3HaeT  MeToabl  ommaaeHus | (31-40)
«3aYTEHOY, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO — HcHonb30Bath | Pedepart (9-10)
COTJIIMYHOY OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JTUCHUIUIMH B TPOQECCHOHANBHOW JAeATeNbHOCTH, | Bompock ISt

NPUMEHSITh METOJbl MaTeMaTHYeCKOro aHaimm3a u | ok3amena  (35-50)

MOJICITUPOBAHHS, TEOPETUIECKOTO u | 6amioB

AKCIEPUMEHTALHOTO UCCIICIOBAHNUS;

-OCHOBHBIC TEPMUHBI U TIOHSTHSI TUCITUTUIAHBI,

YwMmeer:

OTIIMYHO YMEET TOJb30BaThCSI CIIOCOOHOCTHIO K

peanu3ayy U yIpaBIeHUI0 OMOTEXHOJIOTHYECKIMHU

IPOIIECCAMH;
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Bunapneer:

- OTJIMYHO BJAJEET CHOCOOHOCTBIO MCIIOJIb30BAThH
3HaHUS O COBPEMEHHOM (hHU3NYECKOi KapTHHE MHPAa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEIIECTBA JUTS IIOHUMaHUs
OKPY>KaIOILEro MUPa U sIBIICHUH IPUPOJIBI;

- TOTOBHOCTBIO K  pEaIM3allUd  CUCTEMBI
MEHE)KMEHTa  KayecTBa  OMOTEXHOJIOTMYECKOH
OPOJIYKIIMH B COOTBETCTBUM C TPEeOOBaHHUSIMU
POCCHUMCKMX M  MEXKIYHapOAHBIX  CTaHAAPTOB
Ka4yeCTBa.

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

3Haer:

- Xopouio 3HaeT METOJbI OBJIAJCHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH B TPO(EeCCHOHATBHON JEATEIBHOCTH,
MPUMEHATh METOJbl MaTEeMaTHYECKOr0 aHajlu3a U
MOJICIIMPOBAHMS, TEOPETUYECKOTO i
AKCIIEPUMEHTAIBHOTO UCCIIE0BAHNUS,

YmMmeer:

-XOpOIIO YMEET II0JIb30BaThCsl CHOCOOHOCTBIO K
peanu3aiyy U yrnpaBleHUI0 OMOTEXHOIOIMYECKHUMHU
MpolLeccamy,

Bnaneet xoporo:

- CHOCOOHOCTBIO  HCIOJIB30BaTh 3HAHUA O
COBPEMEHHOW  (U3MYECKOW  KapTHHE  MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHUHU BeEIleCTBA I ITIOHMMAaHHS
OKPYKAIOIIIETr0 MUPA U SIBJICHUM TPUPOJIBL;

- TOTOBHOCTBIO K  peaiM3allud  CUCTEMBI
MEHEKMEHTa  KayecTBa  OHMOTEXHOJIOTMYECKOM
NOPOAYKIIMM B COOTBETCTBUM C TpeOOBaHUAMU
POCCHIMCKMX W  MEXKIYHApOJHBIX  CTaHIAapTOB
KayecTBa.

TectoBble 3amaHus
(21-30)

Pedepar (7-10)
Bompocst JUIS
sKk3amMeHa (22-34)

[Toporossiii
(35 - 49 GamoB)

«3a4TEHOY,
«Y0OBJIETBOPUTEI
BHO»

3Haer:

- YIOBIETBOPUTEILHO 3HAET METOMAbl OBJIAJCHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIL30BaTh
OCHOBHEIE 3aKOHBI €CTeCTBEHHOHAYYHBIX
JTUCIUTUIMH B TPO(EeCCHOHATBHON JEeSTEIBHOCTH,
MPUMEHSATh METOJbl MaTeMaTUYECKOrO aHalu3a U

MOJICJTUPOBAHMS, TEOPETUYECKOTO u
AKCIIEPUMEHTAIBHOTO UCCIIEA0BAHNUS,

YmMmeer:

- YIOBJIETBOPUTEIBHO YMEET  IOJIb30BaThCs

CIOCOOHOCTRIO K peau3allii U  yIPaBJIECHUIO
OMOTEXHOJIIOTMYECKUMHU MTPOIIECCaMHU,

Bmaneer:

- YJOBJETBOPUTEIILHO BIIAJEET CIIOCOOHOCTHIO
UCIOJIb30BaTh 3HAHUS O COBpEMEHHON (u3ndecKon
KApTUHE  MHpa, IPOCTPAaHCTBEHHO-BPEMEHHBIX

TectoBrle 3amaHus
(11-20)

Pedepar (5-8)
Bormpocst JUIS
sk3ameHa (19-21)
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3aKOHOMEPHOCTSIX, CTPOEHUHM  BEllecTBa  JUIs
MIOHMMAaHUS OKPYXXAloLIero MHUpa W SBJICHUU
IPUPOJIBL;

- TOTOBHOCTBIO K  pPEWIM3alAd  CHCTEMBI
MEHEPKMEHTa  KayecTBa  OMOTEXHOJIOTHYECKOU
IOPOJIYKIUU B COOTBETCTBUM C TpeOOBaHHUSIMU
POCCHHCKMX M  MEKIYHApOIHBIX  CTaHIAPTOB

Ka4ecTBa.
Huzkuii He 3Hnaer: TecroBble 3amaHust
(TOTIOPOTOBBIA) METOJIBI OBJIAZIEHUS CITOCOOHOCTHIO M ToTOBHOCTRIO | (0-10)
(KOMIIETeHIIMs HE | UCIOIb30BATh OCHOBHBIC 3akoHbI | Pedepat(0-6)
copMHpOBaHa) | €CTECTBEHHOHAYYHBIX JCIIUTUTAH B | Bompockr IE
(Menee 35 | mpodeccHOHANBHON — JIEATENBHOCTH, TNPUMEHSTH | 3k3ameHa— (0-18)
0a/uIoB) — «HE | METObI MaTeMaTHYeCKOTro aHaJm3a u
3aYTEHOY, MOJICTTHPOBAHHSI, TEOPETHUYECKOTO "
«HEYJOBIIETBOPHUT | SKCIEPUMEHTAILHOTO HCCIICIOBAHUS;
€IbHO» He ymeer:

- TI0JIb30BAaThCSl CIOCOOHOCTBIO K pealu3allid U
VIIPABJICHUIO OMOTEXHOJIOTHYCCKIMH MIPOIIECCaMU,
He Bnaneer:

- CHOCOOHOCTBIO  HCIOJB30BaTh 3HAHUA O
COBPEMEHHOW  (U3MYECKOW  KapTHHE  MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEIEeCTBA IS ITOHUMAaHH
OKPYKAIOIIIETr0 MUPA U SIBJICHUM TPUPOJIBL;

- TOTOBHOCTBIO K  pCaM3allid  CHUCTEMBI
MEHEHKMEHTa  KauyecTBa  OMOTEXHOJIOIHYECKOMN
OPOAYKIIMM B COOTBETCTBUM C TpeOOBaHUAMU
POCCUHMCKMX W  MEXKIYHApOJHBIX  CTaHAApTOB
KayecTBa

Bce xommiaekThl OIICHOYHLIX CPCICTB (KOHTpOHBHO'I/I3MepI/ITeHBHHX MaTCpI/IaJ'IOB),
HEOOXOJMMBIX JUIsl OLIGHKHM 3HAHWM, YMEHWUW, HABBIKOB M (WUJM) OIbBITA JACSITEIBHOCTH,
XAPaKTCPUIYIONIUEC STAIlbl (l)OpMI/IpOBaHI/ISI KOMHeTeHHI/Iﬁ B IIponecce OCBOCHUA AUCHUIIIMHBI
(Momynst) moApOOHO TpeACTaBieHbl B JOKyMeHTe «DOHJ OLIEHOYHBIX CPENICTB IUCIUTLIAHBI
(MOIyYIIS)».

7. YueOHO-MeTOAMYecKOe U HHMOpPMaIMOHHOE ofecnevyeHHe TUCHMILUIUHBI
(Mmoxyast) «OCHOBBI MOJIEKYJISIPHOW OHOJIOTHM»

7.1. OcHoBHas yueOHasi JuTeparypa:

1. baxxenosa, .A. OcHOBbI MOJIeKyIsipHON Onosoruu. Teopus u mpakTHKa : yueOHOe nmocobue
. DJIIEKTPOHHO-OMOMMoTeuHas cuctema : cat / U.A. baxenoBa, T.A. Ky3nenosa. — CaHkT-
[Terepbypr Jlawp, 2021. — 140 c. — ISBN 978-5-8114-2698-0 — URL:
https://e.lanbook.com/book/99204. — Pexxum moctyma: IUist 3aperucTpup. MOJb30BaTEICH. —
TexcT : 3IeKTPOHHBIH.

2. CkopuoBa, H.H. OcHoBbl OmoxmMuu u MoJekyiaspHor Ouonormn. Y. 1. Xummueckue
KOMIIOHEHTHI KJIETKU: yuyeOHoe mocobue. [DnekTpoHHslil 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 MONEKyIsspHOW Ouonoruu. Teopus M mpakTUKa [DIEKTPOHHBIN
pecypce] : yaebHnoe nocobue / U.A. baxxenosa, T.A. Ky3nenoBa. — 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.W. Herpycosa.- M.: 13-Bo
Mock. yH-Ta, 2012. — 477 c.

3. Kparkuii Kypc JEKIMA MO0 MOJEKYJIAPHOH Ouonorum [DIeKTpoHHBIM 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.

7.3. Meroguvyeckre YKa3aHUs M0 OCBOCHHMIO TUCHMILIMHBI

1. Meroauueckue yKa3aHus s MPAKTHYSCKUX 3aHATHN MO JUCHUIUIMHE «OCHOBBI MOJIEKYJISPHOM
ouosorum» s oOydaronuxcss mo HampapieHuto mnoarotoBku: 19.03.01- buortexHomorwus.
Mpuuypunck- Haykorpag PO, Muuypunckuit ['AY, 2025.

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

HH(pOPMALMOHHBIE CTIPABOYHBIE CHCTEMbI)

VYuebHasg aucuuIUIMHA (MOXYJb) IpelycMaTpUBAaeT OCBOCHHE HWH(POPMALMOHHBIX U
UPOBBIX TEXHONOTUH. Peanmu3anus mudpoBhIX TEXHOIOTHI B 00pa30BaTeIbHOM ITPOCTPAHCTBE
SBISICTCA OJHOW W3 BaXKHEHIIMX Lened oOpa3oBaHMs, Jarollell BO3MOXXHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOYYaIOUIMXCs Kak OyIyHIMX BHICOKOKBAIM(HUIIMPOBAHHBIX
CIEUAJINCTOB.

[udpoBbie TEXHOJIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB d()(HEKTUBHOTO PEIICHHS
3a7jad  MPO(EeCcCHOHANTBHOIO0, COLMAIBHOIO, JMYHOCTHOIO XapakTepa C HCIHOJIb30BAHHUEM
pa3IMYHBIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHONOrHHA. OcBoeHHe HU(POBBIX TEXHOJOTHHA B
paMKax JaHHOM JUCUMIUIMHBI (MOAYNS) OPHUEHTHUPOBAaHO Ha CIIOCOOHOCTH O€30IacHO U
HQ/JIOKAIIUM  00pa3oM MOJy4yaTh JOCTYH, YIPaBIATh, HMHTETPHPOBATH, OOMEHUBATHCA,
OLICHMBaThb U cO3JaBaThb HH(POpPMALMIO C TOMOUIbIO HHU(POBBIX YCTPOMCTB U CETEBBIX
texHojoruil. dopmMupoBanre HUPPOBOI KOMIETEHTHOCTH IpPEAINoNaraeT padoTy C JTaHHBIMH,
BIIaJICHUE UHCTPYMEHTAMH 11 KOMMYHUKALIVHU.

7.4.1. DIeKTPOHHO-OUOJIMOTEYHASI CHCTEMBbI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oxazanue yciyr ot 03.04.2024
Ne 6/1 (CereBast a1ekTpoHHas OUOIMOTEKA)

2. ba3a naHHBIX 271eKTpoHHBIX HHPOpMaoHHBIX pecypcoB @PI'BHY ITHCXDB (morosop
no o0ecreyeHHuIo J10CTyNna K 3JeKTPOHHBIM HHpopMmaunoHHbIM pecypcam OI'BHY ITHCXb
yepe3 TepmuHan yaaiennoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnektpoHHast 6ubnuoreynas cucrema «HanumoHanbHbI UppoBo pecypc «PyKkoHT»:
Komnekmun «ba3ossiit MmaccuB» U «Komoc-c. Cenbsckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe yCIyT M0 MNPeA0CTaBIeHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnexrponHoe m3narenscTo FOPAUTY (https://urait.ru/) (moroBop Ha OKa3aHHe
yCIOyr MO NPEeAOCTaBIEHHUIO JOocTyna K oOpazoBaTenbHOi miaargopme OOO «DneKTpoHHOE
n3marensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnexkTpoHHO-OMOMMOTeuHass cucrema «BepHanckuii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCTOIB30BaHNE Mpou3BeaeHHH 0T 26.03.2020 Ne 14/20/25)
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6. baza nmannbix HOB «HanumonanbHas snextpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakmroueHuu Kk HOb u npegocrasnennn noctyna k oobektam HOb ot 02.02.2024

Ne 101/HOb/4712-mm)

7. CornameHue O COTPYIHHYECTBE IO OKa3aHUI0 OWOIMOTEYHO-MH(OPMAIIMOHHBIX M
COLUMOKYJBTYPHBIX YCIYT IOJb30BaTEIsIM YHHUBEPCUTETA W3 YHUCJIAa HHBAIUIOB [0 3PECHUIO,
C1abOBHUIAIINX, WHBAIMIOB JAPYTHX KaTerOpUid C OrpaHMYEHHBIM JIOCTYNOM K WH(OpManuw,
JUI, UMEIONIMX TPYTHOCTH ¢ ureHueM IiockornedatHoro tekcra TOI'BYK «TamboBckas

oOJactHas

yYHHUBepcaibHas

Hay4Has

onbanoreka M.

A.C.

[TymkuHa»

(https://www.tambovlib.ru) (cornamenue o corpyauudectse ot 16.09.2021 Ne 6/nH)

7.4.2. UndopManmoHHbIE CIIPABOYHBIE CHCTEMBI

1. CrpaBounas npaBoBasi cuctema Koncynbrantllntoc (qoroBop mocraBku, agantauuu u
COIPOBOXKICHUSA K3eMIUIIpoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).

2. DnekTpoHHbIH nepuoguyeckuii crpaBoyHuK «Cucrema ['APAHT» (moroBop Ha
YCIYTH 10 conpoBoxaeHuio oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpeMeHHbIe TPpo(eccoHAIbHBbIE 0a3bI TAHHbIX
1. Ba3a naHHBIX HOPMATHUBHO-NIPABOBBIX aKTOB HH(POPMAIMOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)
2. baza nmannbix Hayunoit snexktponnoit 6ubnuorexku eLIBRARY.RU — poccuiickuit
UHPOPMAIMOHHO-aHAIUTHYECKUN TIOpTal B O0JAaCTH HAYKH, TEXHOJOTHH, MEIUIUHBI |
obpazosanus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoii denepanuu - https://data.gov.ru/

4. OrtxkpbiTele naHHble DenepaibHON  CITyKObI

https://rosstat.gov.ru/opendata

rOCy/IapCTBEHHOW CTAaTHUCTUKH -

7.4.4. JIuiieH3MOHHOE ¥ CBOOOHO PACHPOCTPAHsIEMOE POTPAMMHOE
obecrneyeHue, B TOM YHCJIe 0TeYeCTBEHHOT0 MPOU3BOICTBA

Ne HaunmenoBanue Pazpabotunx HoctynHocTh Ccpuika Ha Equnblit PexBu3uTHI
1o (IMIEH3MOHHOE, | PpeecTp POCCHHCKHX TIOATBEP K IAFOLIET0
(mpaBooOnanmate cBOOOTHO nporpamm st OBM JIOKyMeHTa (TIpH
JIb) pacnpoctpansiem | u B/l (mpu Hanmaun) HAJINYHN)
oe)
1 | Microsoft Windows, Microsoft JluieH3noHHOE - JuueHsust
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JeHCTBHS: OECCPOYHO
2 AHTHBUpYCHOE AO Jlunensuonnoe | https://reestr.digital.g | CyOnuien3uonHbIi
[POrpaMMHOE «Jlabopartopus ov.ru/reestr/366574/? norosop ¢ 000
obecreueHue Kacmepckoro» sphrase_id=415165 «Codrekcy ot
Kaspersky Endpoint (Poccus) 09.12.2024 Ne 6/,
Security nms OuzHeca CPOK JIEHCTBUS: C
09.12.2024 o
09.12.2025
3 MoitOduc 00O «Hogsle Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
CraHgapTHBIH - oOnauHble ov.ru/reestr/301631/? «PyOukon»
OducHblii maker TEXHOJIOTHUI» sphrase_id=2698444 ot 24.04.2019 Ne
JU1s1 pabOoTHI ¢ (Poccus) 03641000008190000
JOKyMEHTaMHU 12
Y TIOYTOM CPOK JeHCTBUSA:
(myoffice.ru) beccpouHo
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4 OducHBIN makeT AO «P7» Junensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«P7-Oducy ov.ru/reestr/306668/? «Codrekc»
(meckToMHAsT BepCHs) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK ACHCTBUA:
O6eccpoyHO
5 OmnepanroHHas 00O "basanst | Jluneusuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
cucremMa «AJbT cBOOOIHOE ov.ru/reestr/303262/? «Codrekcy
OGpaszoBanue» MPOrPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecrieueHne" 03641000008230000
07
CPOK JIEHCTBUSL:
OGeccpoyHO
6 [MporpammHuas AO Jluuensuonnoe | https://reestr.digital.g JIMueH3NOHHBII
cucTeMa JUIs «AHTHILIATHAT ov.ru/reestr/303350/? norosop ¢ AO
0OHapyKEeHUS (Poccust) sphrase_id=2698186 «AHTHUIIATAAT» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBaHMI B CpOK ,Z[eﬁCTBPIHZ C
Y4IeOHBIX U HAYIHBIX 23.05.2024 no
pabotax 22.05.2025
«Axtumnaruatr BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBo6oaHO - -
- IPOCMOTP pacmpocTpaHsieM
nokymeHntoB PDF, oe
DjVU
8 Foxit Reader Foxit CBob6oHO - -
- IPOCMOTP Corporation pacnpocTpaHseM
nokymeHToB PDF, oe
DjVU
7.4.5. Pecypcbl HHGPOPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«HHTEepHET»
1. CDTOwiki: 6a3a 3nanwuii mo nudposoii Tpanchopmarnuu https://cdto.wiki/
2. Pexum nocryna:.garant.ru - cnpasouno-npasosas cucrema «["’APAHT»
3. Pexxum noctyma: www.consultant.ru - crnpaBo4Ho-mipaBoBas cucrema «KoHcymbTaHT
ITmroc»
4. Hanmonaneuenii  mudposoit  pecypc «PyKoHT» - MexoTpacieBas 3JIEKTPOHHAs
O6ubnmoreka Ha 6a3e TexHoioruu Konrekcrywm http://www. rucont
S. OnexTpoHHass OuOIMoTe4YHast cucreMa PoccHilckoro rocyJapCTBEHHOTO arpapHoro
3a04yHOTO YHHBepcuTeTa http://ebs.rgazu.ru
6. WNurerpuposannas Cuctema Mupopmanmonnsix PecypcoB Poccuiickoit Akanemun Hayk
http://isir.ras.ru/win/db/help.asp
7. OtkpeiTas Pycckas anekTponHas O6ubmmoreka www.orel.rsl.ru
8. Poccwuiickas rocynapcrBennas oubmmoreka (PI'b) www.rsl.ru/ru/sl
9. CenbCKOX03HCTBEHHOM AJIeKTpOHHOM OnbmuoTeke 3nanuii (CObu3) www.cnshb.ru/akdil
10.  Poccwmiickas cenbckas nHpopmannonHas cetb Www.fadr.msu.ru
11.  BupryanbpHas o6ubmmoreka o CEIbCKOMY XO3AHUCTBY

www.fadr.msu.ru/rin/library/index.html
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http://www.rsl.ru/ru/s1/
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12.

13. Floridata

- ANEKTPOHHAS

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

14.
15.

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

Google, nayuHast 3;11eKTpOHHAs OUOIMOTEKA.

16.

www.molbiol.ru

17.

Www.nature.ru

18.

www.biotechnolog.ru

ISHS - MexnynapoHoe 001IecTBO CaloBOAUYECKUX HAayK Www.ishs.org
SHIUKIIOTCTHS

pacTeHui

7.4.6. llnppoBble MHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM

NN E

Cepauc

npoiecce

LMS-miardopma Moodle

Buptyansnas nocka Mupo: miro.com

BuptyansHas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunblie cepBuckl: Snunekc./[uck, O6mako Mail.ru
Cepsucol onpocos: Suaekc @opmel, MyQuiz
Cepsucsl Buaeocss3u: Sunekc tenemoct, Webinar.ru
COBMECTHOMN

paboThl Hax MpPOEKTaMHU

http://www.trello.com

JJIA

HEOOJIBIINX Trello

rpymnm

7.4.7. HndpoBble TEXHOJIOTHH, IPUMeHsIeMble NIPH U3y4YeHUHU

JTUCHHUILINHBI
Ne | HudpoBsie TEXHOIOTHH Buner yae6HON paboTHI, dopmupyembie UK
BBITIOJIHSAEMBIE C IPUMEHCHUEM KOMITCTEHIINU
UPPOBOI TEXHOJIOTHH
1. | O6nauHbIC TEXHOJIOTHH Jlexuyn YK-1 N1 yxa
CamocrosrenbHas pabora N/Bvk1
2. | Bonpliue naHHbe Jlexnun VK-1 W1 yg1
CamocrosrenbHas pabora N/Bvk1

8. MarepuajibHO-TeXHHYECKOEe o0ecneYeHne U CIUTIIHHbI

VYyeOHas
ayIuTopus  JUIA
IIPOBEIACHUS
3aHATUN
JIEKIITUOHHOTO
THUMA (r.
MunuypuHCK, yII.
HNuTepHannonanb

Hasg 1oM Ne 101 -
2/32

1. JKamro3u ropu3oHTaJIpHBIE Ha
Tpu okHa (1HB. Ne 2101065486)
2. NurepakTuBHas qocka (MHB. No

2101040205)

3. CucreMHbIi KOMILJICKT:
nporeccop Intel Original LGA
1150, BenTunsatop  Deepcool

THETA 21, marepuHckas IiaTta
ASUS  HB8IM-K<S-1150 iH,
maMath DDR3 4 Gd, »xecTkui
muck 500 Gb, xopnmyc MAXcase
H4403, 6mox mmrtanus Aerocool

1. Microsoft Windows 7
(mmen3us ot 31.12.2013 Ne
49413124, OeccpoUHoO).
2. Microsoft Office 2010
(muuensust ot 04.06.2015 Ne
65291658, 6eccpouHo).
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350W ( umB. Ne 21013400740)
4. TIpoektop Viewsonic PJD6243
DLP 3200 lumens XGA 3000:1
HDMI 3D
5. Habopsl J1eMOHCTpallMOHHOTO
o6opy1oBaHUs U y4eOHO-
HATrJISTHBIX TOCOOUH.

YyeOnas
ayIUTOPUS
MIPOBEICHUS
3aHSITUN
CEMHHApPCKOTO
TUIA, TPYIIIOBBIX
"
WHIMBUAYaJIbHBI
X KOHCYJIbTAIUH,
TEKYLIEro
KOHTPOJIS u
IIPOMEKYTOUYHOU
aTTeCcTaluu
(Yuebnas
nabopaTtopus
MUKPOOHOJIOTUHN )
(r. MwuuypuHCK,
yuxo3  «Pomay,
9/29)

JJIsL

1. Cymunbabiit mkadp CM 50/250-
S500-IIC (uuB.Ne 41013401713)
2. Becnr JJIEKTPOHHBIE
(maB.Ne2101040151)

3. Kamepa KbY-1 CITY mon 9001
OaxkTepuIIUAHAS
yibTpaduoaeToBas Uisi XpaHECHUs
CTEPWJIbHBIX UHCTPYMEHTOB (HHB.
Ne 21013600786)
4. Konbonarpesatenr UT- 4100
ULAB (500m1+450 rpan) (uHB.Ne
21013600787)

5. YabpTpa3BykoBas MoiKa (BaHHA)
Uitciean-3 DT (3 1) (uHB.Ne
21013600791)

6. Jlocka kiaccHas (UHB.Ne
41013602279)

7. Kpecno odpucnoe AV 204 PL
MK tkanb (nHB.Ne 41013602313)
8. MukKpockon  MeIULMHCKUN

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 (uHB.No
41013401708)

10. TIpubop mns wmamepenus (HI
2215-2 mmkpornporeccopHbiii pH/
C - Mmerp ¢ aBTOMAaTHYECKOM
KaJIMOPOBKOM U

1. Microsoft Windows 7
(munen3us ot 31.12.2013 Ne
49413124, 0eccpodHo).
2. Microsoft Office 2010
(munen3us ot 04.06.2015 Ne
65291658, 6eccpodHo).
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aBTOTepMOKOMIeHcanuei) (MHB.No
41013401712)

11. IIpoexkrop NEC M361 X
(uHB.Ne 41013401705)
12. CucremHsIit KOMILJIEKT:
[Ipoueccop Intel Original LGA
1155, BeHTWNATOP, MAaTEpPUHCKAS
mjaata, NaMaTh, >KECTKUU JHCK,
BHJICOKAPTA, MOHUTOD,
YCTPOMCTBO JUIi YTEHHUS KapT
MaMsATH, MIPUBO/I, KOpITYC,
KJIaBuaTtypa,  Mbllb  (MHB.No
41013401698)

13. Cron  nmabopaTOpHBII
XUMHAYECKU (1200x600x750)
CTOJICIITH.  IUJIACTUK/KapKac  ail.
npoduns (uaB.Ne 41013602351,

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

41013602323, 41013602322)
14. Illetikep-unkyoarop ES- 20/60
¢ miargopmoii P-16/250, BioSan,
c nepxareneMm s 16 mryk 250
min  komb/crak. BS-010135-CK
(uHB.Ne 21013400713)
15. Pedpakromerp UPD-45452M
C TOACBETKOW H JOILIIKAaJOM.
(uHB.Ne 41013401711)
16. VYaerporepmoctaT (uHB.No
1101040311)

17. Ilkap  pmna  XxpaHeHus
nabopaTopHOi MOCY bl
(800x450x1950) mosku mIacTuk/
Kapkac ajl. mpowib C 3aMKOM
(mHB. No 41013602357

VYuecbuas
ayJIUTOPHUSI
TIPOBEICHUS

U1

I. Cron CVY168 (uuB. Ne
21013600294)
2. Kommberorep "NL" B

1. Microsoft Windows XP,7
(muuen3ust ot 31.12.2013 Ne
49413124, OecCpoYHoO).
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3aHSITUN
CEMHUHAPCKOTO
THTIQ (r.
MuuypuHCK, YII.
HNHTepHaMoHab
Hasg, . 101,
3/239a)

KOMILJICKTAIAH
G1610/H61M/4Gb/500Gb/450W,
KJIaBHaTypa Gembird KB-

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

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

3. MynbTUMENUUHBIA IPOEKTOP
NEC M230X (uHB. No
41013401578) Komnrerotepnas
TEXHUKA IIOAKIIOYEHA K CETH

«HTEepHET u obecrnieueHa
noctynom B OMOC yHuBepcurera.

2. Microsoft Office 2003,

2010 (uneH3us oT
04.06.2015 No 65291658,
0eccpoyHo).

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

4. nanoCAD (Bepcus 5.1
JIOKabHas, 0Opa3oBaTelbHAS
JIMLIEH3USA, CEPUMHBIA HOMED

NC50B-270716 JUTICH3US
JNEHUCTBUTENbHA  OECCPOYHO,
OecriiatHas).

5. IIporpaMMHBIN KOMIUIEKC
«ACT-Tect Plus»
(JIMLIEH3UOHHBIA JIOTOBOpP OT
18.10.2016  Ne  JI-21/16).
6. 'IC Maplnfo Professional
15.0 pana  Windows s
y4eOHBIX 3aBEICHUN
(JIMIIEH3UOHHBIA JIOTOBOpP OT
18.12.2015 No123/2015-y)

Pabouas nporpamMmma AHUCHUIIIMHBI «OCHOBBI MOHGKYHHpHOﬁ OMOJIOTMN» COCTaBJIEHA B

cootBercTBUM ¢ TpeboBanusimu PI'OC BO 1o HampaBieHHIO IOATOTOBKH

19.03.01

BuorexHonorust, (ypoBeHb OakanmaBpuara, YTBEPXKICHHOIO IPUKa3oM MuHHCTEpPCTBA
oOpazoBanus u Hayku PD Ne 736 or 10.08.2021.

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

Penensent

KaHgugaTtr C.-X.

HayK,

3emieycTpoiicTBa 1 kagactpoB ['youn A.C.

JOLIEHT Kadeapbl JaHIMA()THON apXUTEKTYpHI,

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO

[Mporpamma paccMOTpeHa Ha 3acelJaHud Kadeapbl CaJO0BOJACTBA, OMOTEXHOJIOTHH W

CENIEKIIMU CEMEHOBOJICTBA CEIbCKOXO3SIMCTBEHHBIX KYIbTYp (mpoTokosn Ne 9 ot «18» ampens
2022 r.)

IIporpamma  paccMoTpeHa Ha  3aceJaHMHM  y4yeOHO-METOJUYECKOH  KOMHUCCHU
[TnonooBomuoro uHcturyra uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampens 2022r.)
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[IporpamMma yTBepkIE€Ha pelieHHeM Y4eOHO-METOJAMYECKOTO COBETAa YHUBEPCHUTETA
npoToKoa Ne§ ot «21» ampens 2022 r.

IIpoepamma nepepabomana u donoanena 6 coomsemcemeuu ¢ mpedosanuimu @IOC BO

[Iporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CagoBOJACTBA, OWOTEXHOJOTHH U
CEJICKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYp (mpoTokosn Ne 9 ot «10» ampens
2023 r.)

[IporpaMmma  paccMoTpeHa Ha  3aceaHUU  y4eOHO-METOJAMYECKOH  KOMUCCHH
[TnogooBomHoro uHcturyra uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 or
«17» ampenst 2023 1.)

IIporpaMMa yTBepk/I€Ha pelieHHEM Y4eOHO-METOJAMYECKOTO COBETAa YHHUBEPCUTETA
poToKoa Ne§ ot «20» ampens 2023 r.

IIpoepamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpevosanusmu ©®IOC BO

[Iporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl CaJO0BOACTBA, OMOTEXHOJIIOTUU U
CEJICKIIMH CEJIbCKOXO3MCTBEHHBIX KYIbTYp (mpoTokos Ne 11 ot 3 mast 2024 1.).

[Iporpamma paccmoTpeHa Ha 3acelaHuM Y4eOHO-METOJUYECKOM KOMHUCCHUU WHCTUTYTA
byHIaMeHTalbHBIX U MPUKJIAAHBIX arpobuotexHonoruit um. M.B. Muuypuna MudypuHckoro
I'AY (npotokon Ne 10 ot 20 mas 2024 ).

[IporpamMma yTBepk[eHa Ha 3acelaHUM y4eOHO-METOAUYECKOTO COBETa YHUBEPCHUTETA
(mporokon Ne 10 ot 23 mas 2024 ).

Ilpoepamma pazpabomana ¢ coomeemcmauu ¢ mpebosanusimu @IOC BO

[IporpamMma paccmoTpeHa Ha 3acedaHuM Kadeapbl CaJ0BOJACTBA, OWOTEXHOJIOTUH U
CEJIEKIIMH CEIbCKOXO039UCTBEHHBIX KYJIbTYp, IpoTokosa Ne 10 ot 08 anpens 2025 r.

[IporpamMma paccMoTpeHa Ha 3acelaHUd Y4eOHO-METOAMYECKONH KOMHUCCHUU HMHCTUTYTa
(GyHIaMEHTaIbHbIX W NPUKIATHBIX arpobduorexHonoruii um. M.B. Muuypuna MudypuHckoro
I'AY (mpotokois Ne 8 ot 21 anpens 2025 ).

[lporpamma yTBep)kJeHa Ha 3acelaHUHM y4eOHO-METOAMYECKOTO COBETa YHHMBEPCHUTETA
(mpotokoi Ne 8 ot 23 anpens 2025 1.).

OpurvHan IOKyMEHTa XpaHUTCS Ha Kadeape cagoBOJICTBA, OMOTEXHOJOTHHA U
CEJICKIIUU CEIbCKOXO3SMCTBEHHBIX KYJIbTYP
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