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1. llesiu ocBOEHUSI AMCHUTLIAHBI (MOAYJIs1)

HenssmMu  ocBoeHUs] AMCHUIUIMHBL  (Moxyisi) «OCHOBBI MOJICKYJSIPHOM OHMOIIOTHIY
SBIIICTCS: (POPMUPOBAHUE Yy OOYYAIOIIMXCS TEOPETUYECKUX TPEJCTABICHUH OO0 OCHOBHBIX
METOMaX  MOJICKYISpHOW  OHOJOTMH; MOJIEKYJISIPHBIX W TEHETHYECKHMX  MeXaHU3Max
(YHKIIMOHUPOBAHHSI CUCTEM JKU3HENCATEIHHOCTH; DJIEMEHTAPHBIX HABBIKOB ITOCTAHOBKHU
OHMOJIOTMYECKOT0 KCIIEPUMEHTA B XOJI€ MMPAKTHUECKUX 3aHSATHIMA.

3anaum:

- (opMHpOBaHHUE MPEJICTABICHUI 00 OCHOBHBIX MOJICKYJISIPHBIX U T€HETUICCKUX

MexaHu3Max (QyHKIMOHUPOBAHUS CHCTEM KU3HEACITCILHOCTH

- J1aTh MpeICTaBlIeHHE 00 OCHOBHBIX METOAX, IPUMEHSIEMBIX JUIS TOCTAHOBKH
MOJICKYJISIPHO-OMOJIOTHYECKUX IKCIIEPUMEHTOB;

- Hay4uTh 0OYYaIOUIMXCS aHATM3UPOBATH COBPEMEHHBIC JJaHHBIC 00
MCIOJIb30BAHUU METOJIOB MOJICKYJISIPHON OMOJIOTHH ISl CO3/IaHUSI OPTAaHU3MOB C
MOJIC3HBIMU CBOMCTBAMHU.

- (opmupoBaTh YMEHHE CAMOCTOSITEIHLHO OCYIIECTBIISITH COOP, 00pabOTKY,
MHTEPIPETAIMIO OMOIOTHYECKON HHPOPMAIIUY TS PEIICHHUS HAYIHBIX U
MPAKTUYECKUX 3a71a9 B 00JIACTH JIJIS PEIICHHSI HAyYHBIX U MPAKTHYECKUX 3a/1a4 B
00JacTi MOJIEKYIISIPHOM OMOJIOTUU, HEOOXOAUMBIX IS 3D HEeKTUBHON U
[eJICHAPABJICHHON TPOPECCHOHATBHON IEATEIIHOCTH.

2. MecTo JMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

HucuummuHa  «OCHOBBI  MOJIEKYJISIPHOM ~ Ouojorum»  sIBIsieTCsl  00sA3aTeNbHOU
JMCITUILIMHOM, BXOIUT B coctaB bioka 1 «/luctummuns (Moaynu) b1.0.23.

OcBoeHME JUCUUIUIMHBI B3aMMOCBSA3aHO C HW3YYEHMEM TaKUX JUCUUIUIMH, Kak:
«Oprannueckas XuMus», «O0111as 1 HeopraHudeckast XuMus», «OCHOBBI OUOXUMUN».

3HaHUS U HABBIKU, MPHOOPETEHHBIC TP OCBOCHUE JAHHOW AMCUMUIUIMHBI HEOOXOIMMBI
Opu  u3ydyeHMH avcuuiuinH:  «@Dusmnonorus pacteHuin», «l'eHeruka», «TpaHCreHHbIe
DYKapHOTHYECKUE OpraHm3Mbl», «llutomorus wu rucronmorusi», «l['eHHas WH)XXEHEPUS»,
TUCHMIUIMHOM  Kak: «['eHHas WHXeHepus», M8 YCIEHUIHOTO MPOXOXJIEHUS y4eOHOi
O3HAKOMUTEIIHOM  MPAKTUKH, IPOM3BOJCTBEHHOM HAay4HO-UCCIENI0BATEIbCKOW  paloTHI,
roCyJapCTBEHHOTO DK3aMEHa.

3. IlnaHupyemble pe3yJbTaTbl 00yYeHUs] MO JUCUHUILUINHE, COOTHECEHHbIE C
IUVIAHMPYEMbIMH Pe3yJbTATAMHU OCBOCHHUS 00Pa30BaTeJIbHOM nporpamMmel

VYK-1. CiocobeH ocyniecTBIsITh HOUCK, KpUTHYECKHUI aHaJIH3 U CHHTEe3 HH()OpMAIIUH, TPUMEHSTh
CHUCTEMHBIH MOIXO/1 AJIs pEIICHHS TOCTABICHHBIX 3a/1a4

YK-6. CriocoGeH ympaBisiTh CBOMM BPEMEHEM, BHICTPAaUBATh M PEAIM30BBIBATH TPACKTOPHIO
CaMOpa3BUTHS HA OCHOBE MPHUHITUIIOB 00pa30BaHUs B TEUEHHE BCEH KHU3HH

OIIK-1. CnocobeH wu3ydaTh, aHAJIU3MPOBATH, HCIOIL30BaTh OWOJIOTMYECKHE OOBEKTHI U
MPOIIECChI, OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTSIX MAaTEeMAaTHUECKUX, PU3MYECKUX, XAMHUUYCCKHUX U
OHMOJIOTUYECKUX HAYK M UX B3aUMOCBSI3SX

OIIK-7. CocobeH MpOBOIUTE IKCIEPUMEHTATBHBIC UCCICIOBAHMS W HMCIIBITAHUS 10 3aJaHHOU
METOAMKE, HaOMIOJeHHs W u3MepeHHus, o0padarbiBaTh W HHTEPIPETUPOBATH HKCIEPUMEHTAIbHBIE
JaHHbIE, TPUMEHSST MaTeMaTHUecKue, Gu3ndecKkue, GU3NKO-XUMHUECKUE, XUMHUUECKUE, ONOIOTHYECKHE,
MUKPOOHOJIOTUECKIE METOIbI

Kon u Kpurepuu onieHuBaHUs pe3ynbTaTOB O0Y4eHUs

HalMEHOBAaHHE Kox n HU3KUN

- . | IOpOroBBIf 0a30BBbIi
YHHMBEPCATbHON | HayMeHOBaHHE | (IOMOPOTOBBIH, p

IPOABUHYTHIN
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KOMIICTCHIINH

HHIMKATOpa
JOCTHKCHUS
YHUBEPCAIBbHBIX
KOMITETEHITUM

KOMITCTEHITUS
HE
chopmMupoBaHa)

Kareropus yHnBepcaibHBIX KOMIETEH

i - CUCTEMHOE 1

KPUTHYECKOC MBIIIJICHUEC

YK-1. Cnocoben
OCYIIECTBIISITH
TIOUCK,
KPUTHYECKUI
aHaJIU3 U CHHTE3
WHPOPMALUH,
MIPUMEHATH
CHUCTEMHBII
MOAXO0
pemieHus
MTOCTaBIICHHBIX
3ajaq

JUIS

NA-1yxq — | He anammsupyer | Cna6o B rmocrarounoii | Ha  BeICOKOM
AHanuzupyer [IOCTAaBJICHHYIO | aHAJIU3UPYET | CTENEHU YpOBHE
MOCTABJICHHYIO | 3ajady, MOCTABJICHHYIO | aHAIU3UPYET aHAIN3UPYET
3ajgaqy, BBIZIEIISIS ee | 3agauy, MIOCTaBJICHHYIO | IIOCTABJICHHYIO
BBIIIEJISIS ee | Oa3oBbIe BBIIETAS €€ | 3ajady, 3ajauy,
0a3oBbIC cocTaBIsifOIINe, | 0a30BbIe BBIIETISS ee | BeIOENSAL €€
COCTABJISIIOIINE, | OCYIIECTBIISIET COCTaBJISIIOIIN | 0a30BbIE 0a3oBbIC
OCYILIECTBIISIET JNEKOMIIO3HULIMIO | €, COCTaBJISIIOIINE, | COCTABIISIOLIM
JIEKOMIIO3MIIMIO | 33/a4u OCYIIECTBISIET | OCYIIECTBISET e,
3a1a4n JEKOMIIO3MLM | AEKOMIIO3UIMIO | OCYIIECTBISET
10 331241 3ajauu JEKOMITIO3ULIU
10 331a4H
NI-2yx1 — | He moxeT | Hegocrarouno | JloctaTouno Ycmenino
Haxonut U | HAXOAUTh U | HaXOAUT U | XOpOLIO HaXOJUT U
KPUTUYECKU KPUTHYECKH KPUTUYECKU HaXOIUT U | KpUTHYECKH
aHAIU3HPYeT AQHAJIM3UPOBATh | AHAWIM3UPYET | KPUTHUECKU aHaM3UpyeT
nH(POPMAITHIO, rH(pOpMAaITHIO, MH(POPMAITUIO, | aHATH3UPYET nH(pOpMAITHIO,
HEOOXOINMYIO HE00XOIMMYIO HEOOXOINMYIO | WH(OPMAITHIO, HEOOXOIUMYIO
JUIE  pelieHHs | A7 pelIeHUs | Ui  PElIeHHs | HeOOXOAMMYI0 | Al pelleHHs
[IOCTaBJICHHOU IIOCTaBJIEHHOU [IOCTaBICHHOW | M1  PELICHUs | IIOCTABJICHHOMN
3a1a4n 3aJauu 3a71auu MOCTaBJICHHON 3a1a4n
3aJ1a4un
NI-3yk1 — | He Moxer | Crnabo Xoporio OT1anyHo
PaccmarpuBaer | paccMaTpuBaTh | paccMaTpuBae | pacCMaTpUBAaeT | paccMaTpUBae
BO3MOXHBIE BO3MOXHBIE T BO3MOXXHBIE | BO3MOXXHBIE T BO3MOXHBIE
BapHUaHTHI BapUaHTEHI BapHUaHTHI BapHaHTHI BapUaHTHI
pereHus peleHus pereHus peleHus peleHust
3aJa4u, 3aJa4uy, 3ajau, 3ajau, 3a1a4u,
OLICHMBAasl ~ MX | OLCHMBAs  UX | OLIEHMBAas MX | OLEHHWBAs WX | OLEHMBAas UX
JIOCTOMHCTBA U | IOCTOMHCTBA U | JIOCTOMHCTBA U | IOCTOMHCTBA U | JIOCTOMHCTBA H
HEIOCTATKH HEJIO0CTAaTKU HEIOCTAaTKH HEIOCTATKH HEJIOCTaTKH
W -4yka — | He MoxeT | HeyBepeHHO JHocraTouno OTinyHO
AprymeHtrupoBa | GOpMHPOBATH bopmupyeT YEeTKO tdhopmupyer
HO (opMuUpyeT | cOOCTBEHHBIE CcOOCTBEHHBIE | opMHUpYET COOCTBEHHBIE
COOCTBEHHbBIE CYXIIEHUS U | CY)KOEHHS M | COOCTBEHHBIE CYyXIEHUS W
CYXJICHUS U | OLICHKH, OLICHKH, CYXIEHUS U | OLICHKH,
OIICHKH, oTan4aeT GaKThl | OTINYAET OIICHKH, OTIINYaET
otnu4aeT GakTel | OT MHEHHH U | (DaKThI oT | oTnu4aeT GakThl | (HaKThl oT
OT MHEHUW U | UHTEpIpeTauud | MHEHUUI U | OT MHEHUM U | MHEHHI u
WHTEPIIPETAIN | B paCCYXKJCHUSAX | MHTEPIPETAM | MHTEpIpPETaui | HHTEepIpeTanu
B PACCYXIECHUAX | APYTHUX 51 B | B pacCyXJeHUAX | U B
JIpyrux YYaCTHUKOB paccy>KAeHUsIX | APYTHX paccyXIeHusx
YYaCTHUKOB NEeSITENBHOCTH, | IPYTUX YYaCTHUKOB JPYTUX
JEeSITEIbHOCTH, | PUHUMAET YYaCTHUKOB JESITeTbHOCTH, | YYaCTHHKOB
NPUHUMAET 000OCHOBaHHOE | JESATEIbHOCTH, | IPUHUMAET JesSITebHOCTH,
000CHOBaHHOE | pelIcHHe NPUHUMAET 000CHOBaHHOE | MPUHHUMAET
perienne [TOCTaBJICHHOU 000CHOBaHHOE | pemieHue 000CHOBaHHOE
MOCTaBJIEHHOH 3a1auu peleHue MOCTaBJIEHHON | pelieHue
3a1a4u MOCTaBJICHHOHN | 3a1a4u NOCTaBJICHHOH




3aa4n 3a1a4n
N-5vx1 — | He Moxer | HeyBepenHo JlocTaTouno Otinuyno
Ompexnenser u | onpenensats U | OnpenenseT U | 4eTKO ompenensieT u
OIICHHBAET OIICHHBATH OIICHHBAET OTIpeieNisieT  ® | OICHUBAET
MOCIIEACTBHSA TTOCIIEIICTBHS MOCIIEACTBHS OIICHUBAET MOCIIEICTBHS
BO3MO>KHBIX BO3MO>KHBIX BO3MO>KHBIX MOCJIEICTBUS BO3MOXHBIX
peleHuit peleHui peleHuit BO3MOKHBIX pelieHuit
3a1aun 3a/1aun 3aaun perreHnit 3a1aun
3a1a4u
Kareropuss yHuBepcanpHBIX KOMIeTeHIMH - CamoopraHu3zalus ¥ CcaMOpa3BUTHE (B TOM YHCIC
3I0POBBhECOCPEKEHUE)
VK-6. Cnocoben NA-1yxs— He npumensier He Xoporiio OTin4HO
YIOPAaBIATh CBOUM [Ipumenser 3HaHUE O CBOUX JIOCTaTOYHO MIPUMECHSIET MPUMEHSIET
BPEMCHEM, 3HAHHE O CBOMX | pecypcax U ux MIPUMEHSIET 3HAHHUE O CBOUX 3HAHHE O
BEICTpaWBaTh W | pecypcax U ux mpeenax 3HAHHE O pecypcax u ux CBOMX
peaTn30BLIBATH npeaenax (TMYHOCTHBIX, CBOUX npeaenax pecypcax u ux
TPAEKTOPHIO (JINYHOCTHBIX, CUTyaTHBHBIX, | pecypcax U uX | (JIUYHOCTHBIX, npeaenax
caMOpa3BUTHUS Ha | CHUTYaTHBHBIX, BPEMEHHBIX U mpeenax CUTYaTHUBHBIX, | (JIUYHOCTHBIX,
OCHOBE BPEMEHHBIX U T.1.), IS (IMYHOCTHBIX, BPEMEHHBIX U CUTYaTHUBHBIX,
MIPUHITUTIOB T.J0.), JUIS YCIEIIHOTO CUTYaTHBHBIX, T.J.), JUIS BPEMEHHBIX U
oOpa3oBaHus B YCHENHOTO BEITIOJTHEHHS BPEMEHHBIX U YCHENHOTO T.J.), IS
TEUYEeHNE BCEH | BBIMOJIHEHUS MIOpy4YEeHHON T.1.), IS BBITIOJTHEHHUS YCHEIHOTO
KU3HU MOPYYCHHOU paboThI YCIEIIHOTO MOPYYCHHOU BBITIOJTHCHHUS
paboTh BBITIOJTHEHUS paboThl Mopy4YeHHOU
MIOpy4YeHHOU paboTHI
paboTHI
NA-2yi.s— He nonmnmaer He JloBoabHO OtnnuHo
[Tonumaer BaKHOCTh JIOCTaTOYHO XOPOIIIO MIOHUMAET
BaXKHOCTh TJIAHUPOBAHUS [TOHNMAET MMOHUMAET Ba)KHOCTH
IJIAHUPOBAHUS | TEPCIEKTUBHBIX B2KHOCTH BaKHOCTh TJIAaHUPOBAHUS
MIePCIEKTUBHBIX nesnei IUIAHUPOBAHUS | TIAHUPOBAHHS | MEPCIICKTHUBHBI
neneu COOCTBEHHOW | MIEPCIIEKTUBHBI | MEPCIEKTUBHBIX X menei
COOCTBEHHOM NESITEILHOCTHU C X LEeJIEn neneun COOCTBEHHOM
JIESITEIIBHOCTH C Y4E€TOM CcOOCTBEHHOM cOOCTBEHHOMU JIeSITEIIbHOCTH
y4eToM YCIIOBHH, NIESATENIbHOCTA | JEeSTENFHOCTH C C y4eToM
YCIIOBUH, CPEIICTB, C y4eToM y4eToM YCIIOBUA,
CpEJICTB, JIMYHOCTHBIX YCJIOBUH, YCIIOBUH, CpEICTB,
JTUIHOCTHBIX BO3MOYHOCTEH, CpEJICTB, CPENCTB, JUIHOCTHBIX
BO3MOKHOCTEH, 3TaroB JUYHOCTHBIX JIUYHOCTHBIX BO3MOXKHOCTEH
JTaIloB KapbepHOro BO3MOXHOCTEH | BO3MOXKHOCTEH, , OTaIoB
KapbepHOTO pocra, , OTaroB JTaIloB KapbepHOTO
pocra, BpPEMEHHOM KapbepHOTO KapbepHOTO pocra,
BPEMEHHOM MEPCIEKTUBBI pocrTa, pocrTa, BPEMEHHOMI
MIePCIIEKTUBHI pa3BUTHSA BPEMEHHOI BpEMEHHOM MIePCIEKTHUBHI
Pa3BUTHSL JESTEIbHOCTA U | TNEPCIEKTUBBI MEPCIEKTUBbI pa3BUTHSL
JEATEIbHOCTU U TpeOoBaHMIA pa3BUTHS pa3BUTUSL JIeATEIbHOCTH
TpeOOBaHMIA pBIHKA TpyJa JIEATSIIBHOCTU | JNEATEIbHOCTH U | M TpeOOBaHMIA
pBIHKa TpyJa 1 TpeboBaHui TpeOoBaHMI pBIHKA TpyZAa

pBIHKA TpyAa

pBIHKA TpyJa




NI-3yk.s— He onennBaer | He
Kputnuecku 3¢ (HEeKTUBHOCTh | AOCTATOYHO JIoBOJIbHO Kputnuecku
OIICHUBAET WCTIOJIb30BAHUS | KPUTHUECKU KPUTHYECKU OIICHUBAET
3¢ (HEeKTUBHOCTD BpEMEHU U OIICHUBAET OIICHUBAET 3¢ pekTuBHOCT
HCITOJTH30BAHUS IPYTHAX s pexTuBHOCT | 3PDHEKTUBHOCT | b
BPEMCHHU U pecypcoB pu | b WCIIOJIb30BaHUS | UCIIOJIb30BaHU
JIPYTHX perieHun WCIIOJIb30BaHU | BPEMCHH U | BpPEMEHH W
pecypcoB mpu MOCTABJICHHBIX | S BPEMEHH W | JAPYTHX JPYTUX
peleHun 3ajad, a TaKKe | JAPYTHX peCypcoB  IIpH | PeCypcoB IpH
MTOCTABJICHHBIX OTHOCHUTEIBHO | PECYpPCOB TIPH | PEIICHUU petieHun
3aja4, a TaKKe MOJMYYEHHOTO | pelICHUH MOCTABJICHHBIX | TIOCTABJICHHBIX
OTHOCHUTEILHO pe3ynbraTa MOCTABJICHHBIX | 3a/1a4, a TakKXkKe | 3aj7ad, a TakKe
MTOJTy4YEHHOTO 3a]1a4, a TAaKXKE | OTHOCUTEIHHO OTHOCHUTEIILHO
pe3yabTaTta OTHOCHUTEJILHO | MOJyYEHHOTO MOJTy4YEHHOTO
MOJMYYEHHOT'0 | pe3ynbTara pe3ynbraTa
pe3yibTaTa
N-4yyxs— He Cnabo Xopoliio CBo0OoaHO
EMOHCTPHUPYET | JAEMOHCTPUPYET | IEMOHCTPUPYE JIEMOHCTPHPYE
A TpHpY! pupy el I — pupy
WHTEpec K yuebe | mHTepec K yuebe | T HWHTepec K T WHTEpeC K
uHTEpeC K yuebe
Y UCIIOJIB3YET Y UCTOJB3yeT | yuebe u yaebe u
U HCIONB3yeT
MPEIOCTABIIAEM | IPEIOCTABISAEM | UCIOJB3YET UCIIOJIb3YEeT
MPEIOCTABIIAEM
bIC 13 npenoctapige | NpeIOCTaBIIsC
BO3MOXXHOCTHU BO3MOXHOCTH | MbIE MbIC
BO3MOXHOCTH
JUTST VIS BOSMOKHOCTH | BO3MOXKHOCTH
MPHOOpETeHHs] | TMPHOOpEeTeHUs | A TUTS
. o npruoOpeTeHus
HOBBIX 3HAHWW W | HOBBIX 3HAHUH U | IPUOOPETCHUS - npUOOpETeHHUS
. | HOBBIX 3HaHWH U .
HaBBIKOB HAaBBIKOB HOBBIX 3HAHUHN HOBBIX 3HAHUU
HaBBIKOB
1 HAaBBIKOB 1 HABBIKOB

Kareropus obmenpodeccnoHanbsHBIX KOMITETEHIH — EcTeCTBEeHHOHAYYHAS MTOTOTOBKA

OIIK-1. NI-1omk — | He 3HaeT | [Imoxo 3naer | Xopomo 3HaeT | OTIMYHO
CnocobeH JleMOHCTpHUpYET | OCHOBHEIE OCHOBHEBIE OCHOBHBIE 3HAeT
M3y4arTh, 3HAHHE 3aKOHBI M | 3aKOHBI M | 3aKOHBI H | OCHOBHBIE
aHAJIN3UPOBATh, OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 3aKOHBI u
HCIIOJIL30BAaTh 3aKOHOB u|u ™ H 3aKOHOMEPHOC
OMOJIOrHYECKHUE 3aKOHOMEPHOCT | MaTeMaTHYeCKd | MaTeMaTHYeCK | MaTeMaTH4YeCKH | TH
00BEKTHI U | e X, (U3UYECKHX, | HX, X, (pu3nueckux, | MaTeMaTHYECK
Hpoueccm, MaTEMAaTUYCCKU XUMHUYCCKUX nu (1)I/I3I/I‘ICCKI/IX, XUMHUYCCKUX n | Ux,
OCHOBBIBaSICh Ha | X, (PU3UYECKHX, | OMOIOTHYECKNX | XUMUYECKHX W | OMOIIOTHYeCKUX | (U3NYECKUX,
3aKOHaxX U | XAMUYECKMX W | HAyK W WX | OMOJOTMYECKH | HAYK W WX | XUMHYECKUX U
3aKOHOMepHOCTH GI/IOHOFI/I‘{CCKI/IX B3aHMOCB§I3€I\/'I B | X HayK n Hux BSaHMOCBHSCﬁ B 6I/IOHOFI/I‘IGCKI/I
X HAyK © WX | OMOTEXHOJOTHY | B3aMMOCBsI3€H | OMOTEXHONOTWY | X HAyK W WX
MaTEMATUYECKUX, | B3AUMOCBS3EH B | €CKOM B €CKOM B3aMMOCBSI3€el
($u3nYeCcKuX, OMOTEXHOJIOTUY | IIPOU3BOJICTBE OMOTEXHOJIOTH | TIPOU3BOJICTBE B
XUMHUYECKAX M | €ECKOM YECKOM OHOTEXHOJIOTH
OHOJIOTHYECKUX MIPOU3BOICTBE MTPOU3BOICTBE YECKOM
HayK n nux HpOI/ISBO)ICTBe
B3aHMOCBSI3IX NI-20mk1 — | He BoIsBIIsAIET | He Bceraa | Jloctarouno Bcerna
Brisasier CYITHOCTh U | BEISIBIISIET 4acTo BBISBIISICT
CYIITHOCTh U | 0COOEHHOCTH CYIIHOCTh  H | BBISBIISIET CYITHOCTh U
0COOEHHOCTH OHMOJIOTHYECKNX | OCOOCHHOCTH | CYIIHOCTB U | OCOOCHHOCTH
OMOJIOTUYECKHUX | OOBEKTOB M | OMOJIOrHYECKU | OCOOECHHOCTH OMOJIOrHYECKHU
00BEKTOB U | POILIECCOB, X OOBEKTOB M | OMOJIOTMYECKHX | X OOBEKTOB H
MPOLIECCOB, OCHOBBIBASICh Ha | MPOILIECCOB, 00BEKTOB U | IPOIIECCOB,
OCHOBBIBAACH HaA | 3aKOHaX U | OCHOBBLIBASICh HpOHeCCOB, OCHOBBIBAsACH
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3aKOHaX u
3aKOHOMEPHOCT
X

MaTeMaTHYECKH
X, (DU3UYECKUX,
XUMUYECKUX U
OHOJIOTHYECKUX
HAyK M WUX
B3aUMOCBS3IX

3aKOHOMEPHOCT
X
MaTeMaTHYECKU
X, (U3NYECKHUX,
XUMUYECKUX U
OMOJIOTHYECKUX
HAYyK ®M WX
B3aUMOCBSI3IX

Ha 3aKOHaX M
3aKOHOMEPHOC
TAX
MaTeMaTHYEeCK
X,
¢bu3nIecKux,
XMUMUYECKUX U
OMOIOTHYECKU
X HAayK M HX
B3aUMOCBSI3AX

OCHOBBIBASICH Ha
3aKOHaxX u
3aKOHOMEPHOCT
X

MaTeMaTHIECKH
X, (U3NYECKUX,
XMUMUYECKUX U
OMOJIOTUYECKUX
HAyK ©H  HX
B3aMMOCBSI3AX

Ha 3aKOHaX M
3aKOHOMEPHOC
TSX
MaTeMaTHYeCcK
X,
(uznuecKux,
XUMHAYECKUX U
Ouosorn4ecku
X HAayK W HX
B3aUMOCBSI3SX

Kareropus obmenpogeccHoHaIbHBIX KOMITETEHIHH - Mc

CJICOOBAaHUs, KYJIbTypa 3KCIICPUMCHTA

OIIK-7. N-1omk7 — | He Brazeer | He Bcerma | Jlocratouno Bceerna
Crnocoben Bnaneer METOJIUKOM BIIa/IeeT 4acTo BIAJCET | BIAACET u
MPOBOJUTD METOJIUKOMN SKCIIEPUMEHTANl | METOJUKOU METOJIUKOI MIPUMEHSIET
OKCIIEPUMEHTANb | SKCIEPUMEHTAN | BHBIX SKCIIEPUMEHTa | SKCIEPUMEHTAI | METOIUKY
HBIC BHBIX HCCIICIOBAHUN U | JIbHBIX BHBIX JKCIEpPUMEHTA
HUCCIICAOBAHUS M | UCCICIOBAHMI U | UCIBITAHMIA, HUCCIIEIOBAHUN | UCCIENOBAaHUU U | JIBHBIX
WCIBITAHUSA  TI0 | MCIIBLITAHUH, HAONIONEHUH W | U HUCIBITAHUM, | UCIIBITAHUM, HCCIIeTOBaHUH
3aJaHHONI HAOJIOJICHUA ¥ | U3MEPEHUI HaOJIIONEHUI U | HAOMIOAEHUA W | U HCIBITAHHH,
METOJUKE, U3MEPEHUN U3MEPEHUN U3MEPEHUN HaOIIOIeHUH U
HaOMOJEHUST U M3MEpeHHH
HU3MEPEHUS], NN-20mnk-7 — | He ymeer | He Xopomo ymeer | OTIUM4YHO
oOpabatbiBaTh U | YMeer 00pabaThIBaTh U | JOCTATOYHO o0OpabartbIBaTh U | ymeer
UHTEPNPETHPOBA | 00pabaThIBaTh U | HHTEPIPETHPOB | YMEET WHTEPIPETUPOB | 0OpabaThIBAThH
Th WHTEPIPETUPOB | aTh oOpabartbiBaTh | aTb u
JKCIIEPUMEHTANIb | aTh 9KCHEpUMEHTANl | U SKCIEPUMEHTANl | MHTEPIPETHPO
HBIC JAHHBIC, | SKCIIEPUMCHTAJI | bHBIC  JaHHBIC, | MHTEPIPETUPO | bHBIC  JlaHHBIC, | BaTh
MIPUMEHSS bHBIE JAHHBIE, | IPUMEHSS BaTh MIPUMEHSS SKCIIEPUMEHTA
MaTEMaTH4YECKHE, | TIPUMCHSS MaTEeMaTHYECKH | DKCIIEPHMEHTa | MaTeMaTHYeCKH | JIbHBIC
¢duzneckue, MaTeMaTH4YeCcKu | e, JIbHBIE e, JTAaHHEIE,
¢duzuKo- e, OnodusnuecKre | aHHBIC, Oouodu3nueckre | MpUMEHsI
XUMHYECKHE, onodmzmueckue |, XUMHYECKHUE, | TPUMEHSS , XHMHYECKHe, | MAaTeMaTHYECK
XHUMUYECKHE, , XUMHYECKHe, | OMONIOTHYecKre, | MaTeMaTnieck | OHolorhyeckue, | ue,
Ouonoruyeckue, | OUOJIOTHYECKHE, | MUKPOOHOIOTHY | He, MUKpoOuonoruy | Ouoduzndeckn
MHKpPOOHOJIOTHYE | MHKPOOHOJIOTHY | €CKHUE METO/IBI Ono(M3NYECKH | ECKHUE METO/IbI e,
CKHE€ METOBI €CKUE METO/IBI e, XUMHYECKHE,
XUMUYECKHUE, OHoNIOTrHYecKn
OMOIOrHYECKH e,
e, MUKPOOHOJIOTH
MHUKpPOOHOJIOT YECKHUE
UYecKre METO/IBI
METO/TBI
N1-3omk-7 - | He mnpumenser | He Bceraa | Jloctarouno Bcerna
[lpumenser B | B MPUMEHSET B | MIPUMEHSET B | IPUMEHAET B
npodeccuonans | nmpodeccuonanp | npodeccuonan | npodeccuonans | npodeccroHan
HOIt HOI bHOMU HOI bHOU
JIeSITeIbHOCTH JEeSTeTbHOCTH JIEATENIbHOCTA | JIeATEIbHOCTH JIESTeNIbHOCTH
Ouostornveckue | OUoJormyeckue | OMONIOTHYECKH | OMONOTHYecKue | OMOIOTHYECKH
" u e u|u e u
MUKPOOHONIOTHY | MUKPOOHOJIOTHY | MUKPOOHOJIOT | MUKPOOHOJIOTUY | MUKPOOHOJIOTH
€CKH€ METOJBI | eCKHE€ METOJBI | NIECKHe €CKHe METOJBI | YECKUE
WCCIIEI0OBaHUS HCCIIeI0BaHUS METO/IbI HCCIIeI0BaHUS METO/IBI
MHUKPOOPraHU3M | MUKPOOPIaHU3M | MCCIIeIOBaHUsl | MUKPOOPIaHU3M | McCIeIOBaHUs
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OB (BupycoB, | OB (BUPYCOB, | MUKPOOpPTaHHU3 | OB (BUpYCOB, | MUKpOOpPTaHU3
OakTepwmii) OakTepwii) MOB (BHPYCOB, | OakTepuii) MOB (BHPYCOB,
OakTepuil) OaxTepuii)

B pezynomame uzyuenus oucyuniunsvl 00y4arOUUIcs OOINCEH
3HaAmMb:

EJTK ¥ METOJIbl MOJICKYJISIPHOW OMOJIOTHH;

CTPYKTYPY U IPOCTPAHCTBEHHYIO OPTaHU3AIHIO OCITKOB, HYKJICHHOBBIX KHCIIOT,
METOJIbI OBJAJICHHSI CIOCOOHOCTHIO M TOTOBHOCTBIO MCIOJIB30BATh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX IUCIHILIUH B MPO(EeCCHOHANBHON AEATeIbHOCTH, TIPUMEHSTH
METOABl MaTeMaTHYECKOr0 aHallu3a W  MOJCIUPOBAHHS, TEOPETUYECKOTO |
AKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS.

OMocHHTE3 OHWOIOIUMEpPOB; (EPMEHTATUBHBIA KaTallu3, MOHATUS O (EepMEHTax,
CTPYKTYPHBIX O€lKax.

ymembp:

000CHOBBIBaTh  HEOOXOIMMOCTH
UCCJICIOBATEIbCKOTO METO/Ia,
MOJICKYJISIPHOM OMOJIOTHH;
CaMOCTOSITENIFHO OCYHIECTBIATH COOp, 00pabOTKy, MHTEPIPETALHIO OMOIOTHYECKOM
UHPOpPMALIUK ISl PEHICHUS HAyYHbIX W TPAKTUYECKUX 3aJa4 B 00JacTu
MOJIEKYJIIPHOM OMOJIOTHH;

MIOJIb30BAThCSl CIIOCOOHOCTBHIO K pealiu3allii U YIPaBICHUIO OMOTEXHOJOTHYECKUMHU
HpoLeccamMH;

npuoOpeTaTh HOBBIC 3HAHUS B OOJACTH MOJICKYJIIPHOH OWOJIOTHH, HCIIOJB3YS
COBpEMEHHbIC MH()OPMAIIMOHHBIC TEXHOJIOTUH;

UCIIOJIb30BaHUS TOrO  WIM  HUHOTO
JUIS pELIeHUs TpPaKTUYeCKUX 3ajgad B 00JacTu

énaoemsp:

TEOPETUUECKON Oazoi
MOJIEKYJISIPHOW OHMOJIOTHH,
CIOCOOHOCTBIO HCHOJIB30BATh 3HAHUS O COBPEMEHHOW (DM3MUECKOW KapTHHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOEHHM  BellecTBa  JUIA
ITOHUMAaHUs OKPYKAIOIIETO MUPA U SIBICHUN IIPUPOJIBL;

TOTOBHOCTBIO K peaJI3allii CUCTEMbl MEHE/DKMEHTa KauecTBa OMOTEXHOJIOTUYECKOH
OPOAYKIIMM B COOTBETCTBUU C TPEOOBAaHUSIMU POCCUHCKHX U MEXIYHApOJHBIX
CTaH/IapTOB Ka4eCTBa.

poheCCUOHATTLHO-TPO(HIINPOBAHHBIX METO/IOB

3.1. MaTpuina cooTHeceHHsI TeM/pa3/ie/ioB y4eOHOH JUCHUIIMHBI U

(popMupyemMbIX B HUX NPO(ecCHOHAIBHBIX U 0011e MPodecCHOHATIBLHBIX

KOMIIeTeHIMH
Komnerenuuun obee
TeMbl, paziensl JUCHUTLITUHBI OIIK- | OIIK-7 | KOIHYECTBO
VK-1; YK-6 1 KOMIIETEHIIUHA

Beenenue B nucuuiuiney. Metosl + + 4
MOJIEKYJISIPHOM OHOIOTHH

CtpykTypa U cBOICTBa O€IKOB + + 4
CrpykTypa u cBOWCTBa + + 4
HYKJICMHOBBIX KHCIIOT




CrtpyKTypa reHomMa BUPYCOB U + + + + 4
MIPOKAPHOT
CtpykTypa reHoMa 3yKapuoT + + + + 4
Perumikanus JJTHK + + + + 4
Tpanckpunims + + + + 4
ITpoueccunr PHK + + + + 4
Tpaucnsmus. buocunres 6enka + + + + 4
Penapanusa JJHK + + + + 4
Hroro: 4

4. CTpyKTYypa H coepkaHue JUCHUILTHHBI (MOTYJIs1)

OO0mast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET

324 akaneMHUYeCcKHUX 4aca.

9 3a4éTHBIX €IMHMUII,

4.1. O0beM IMCHUIUIMHBI M BUAbI Y4eOHOH padoThI

Bunrsl 3austuii Bcero akanemMuuyecknx 4acoB
Ounas popma | Ounas dpopma 3aouHas
(1 cemectp) (2 cemectp) dbopma
lkypc
OO6m1ast TpyA0€MKOCTb AUCITUTUIHHBI 108 216 324
KonraktHass ~ pabora  oOydarommxcsi ¢ 80 90 26
MpenoaaBaTeneM
AyIUTOPHBIE 3aHATHUS 80 90 26
Jlexun 32 36 10
[IpakTHdeckne 3aHsATHS 48 54 16
CamocrosiTenbHas pabora 28 99 289
npopaboTka  y4eOHOTO  Marepuaia 1o
JUCLHUIIIINHE (KOHCTIEKTOB JIEKIIHH, 7 36 82
Y4eOHUKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
MOATOTOBKA K TMPAKTUUYECKUM  3aHSITHSM, 7 36 70
KOHTPOJIbHBIM paboTam
BHITIOJTHCHUE  MHJIWBHIYaTbHBIX  3aJIaHUH, 7 36 20
HanucaHue pedepara
MOJATOTOBKA K CJade MOJIYJsS, HTOTOBOMY 7 36 67
KOHTPOJTIO
KonTpons 27 9
By utoroBoro KOHTpOJIst 3a4eT HK3aMEH HK3aMeH
4.2. Jlekuuu
Ne Paznen quctumnauHbl (MOAYJIS), TEMBI JICKITHHA O0BeM B dopmupyembie
aKaJeMHYECKHX YacaxX | KOMIETCHIIMH




OuHast 3a04HAs
dbopma dbopma
o0yuyeHHs | 0Oy4eHus
1 Pasnen 1. Benenue B pucuumuinHy. MeTonbl
MOJIEKYJISIPHOM Onosiorun
11 Bsemenwe B AUCHUIUIMHY. MeToabl 6 1 VK-1; VYK-6;
MOJICKYJIIPHON OMOJIOTHH OIIK-1; OIIK-
7
2 Pasnen 2. CtpykTypa u cBOMCTBa OEJIKOB
2.1. CtpyKTypa 1 CBOMCTBA OEIKOB 12 1 VK-1;  VK-6;
OIIK-1; OIIK-
7
3 Pazmen 3. CrpykTypa W CBOICTBa
HYKJIEMHOBBIX KHCIIOT
3.1. Crpykrypa W CBOWCTBAa HYKJICHHOBBIX 8 1 YK-1;  VK-6;
KHCJIOT OIIK-1; OIIK-
7
4 Paznen 4. Crpykrypa TreHOMa BHPYCOB 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 1 YK-1;  VK-6;
OIIK-1; OIIK-
7
6 Pazpen 6. Pemmkamnus JTHK
6.1. Pemmnkanus JJHK 8 1 VK-1; VYK-6;
OIIK-1; OIIK-
7
7 Paznen 7. Tpanckpunums
7.1. TpaHckpumus 6 1 YK-1; VK-6;
OIIK-1; OIIK-
7
8 Paznen 8. IIponeccuar PHK
8.1. Ipoueccunr PHK 1 VK-1; VYK-6;
OIIK-1; OIIK-
7
9 Paznen 9. Tpancnsmus. buocunTes 6enka
9.1. Tpancnsauus. buocunres 6enka 6 1 VK-1; VYK-6;
OIIK-1; OIIK-
7
10 | Pazpmen 10. Pemmapanms JJHK
10.1. Penapanus JTHK 4 1 VK-1; YK-6;
OIIK-1; OIIK-
7
Hroro 68 10




4.4. llpakTnueckne 3aHATHUS

4.3. JlaGopaTopHbie padoThbI He MPEAYCMOTPEHbI

O65LeM B dopmupyembie
Ne aKaJIEMUYECKHX 4acax KOMITCTCHIH
pasael HaunmeHoBaHue 3aHATHS O"Had 3ao4HaA
a popma popma

(Tempr) 00yuenust | oOydeHus

1 Pemenue 3amau mo teme «MeTonbl 10 2 VK-1; YK-6; OIIK-
MOJICKYJISIPHOUW OHMOJIOTHUM 1; OIIK-7

2 Pemenue 3a1a4 1o TEME 12 2 VK-1; YK-6; OIIK-
«CTpyKTypa 1 CBOICTBA OEIKOBY 1; OIIK-7

3 Pemenue 3a1a4 1o TEME 10 2 VK-1; YK-6; OIIK-
«CTpykKTypa u CBOICTBA 1; OIIK-7
HYKJICUHOBBIX KHCJIOT»

4 Pemenue 3a7a4 110 TeMe 12 2 VK-1; YK-6; OIIK-
«CTpyKTypa TE€HOMa BHPYCOB H 1; OIIK-7
IPOKAPHOTY

5 Pemenue 3a7a4 110 TEME 10 1 VK-1; YK-6; OIIK-
«CTpyKTypa reHOMa 3yKapuoT» 1; OIIK-7

6 Pemenue 3a71a4 1o TeEME 10 2 VYK-1; YK-6; OIIK-
«Pemmukanusa JJHK» 1; OIIK-7

7 Pemenue 3a7a4 110 TEME 10 1 VK-1; YK-6; OIIK-
«Tpanckpunuus» 1; OIIK-7

8 Pemenue 3a71a4 1o TeEME 10 1 VYK-1; YK-6; OIIK-
«ITponeccunr PHK» 1; OIIK-7

9 Pemenue 3a71a4 o TeEME 10 2 VYK-1; YK-6; OIIK-
«Tpancnsanus. buocunres 6emnka» 1; OIIK-7

10 Pemenue 3a71a4 o TeMe 8 1 VYK-1; YK-6; OIIK-
«Penaparus ITHK» 1; OIIK-7
Bcero 102 16 4

4.5. CamocTosiTesibHAsA padoTa 00y4alommxcs
O0bem B
Paznen aKaJIEeMHUECKHX Yacax
TUCOUIIINHBI Bua camocrositensHOM paboTh J— P
(Tema) dbopma dhopma
o0y4yeHus | oOydeHus
npopadoTKa y4e0HOTO Marepuaia o
JTUCIUIUIMHE (KOHCTIEKTOB JIEKIHH, Y4eOHUKOB, 2 8
Paznen 1.
MaTepHaJIOB CETEBBIX PECYPCOB)
Beenenue B
MOJATOTOBKA K  MPAKTUYECKUM  3aHATHSIM,
ACLIATUTIHY. KOHTPOJIbHBIM paboTaM 2 8
Merozgi BBITIOJTHEHHUE WHIVBHIyaJIbHBIX 3aJaHuil
MOJIEKYJISIPHOM ’ 2 8
SOOI Hamnucanue pedepara
MOJTOTOBKA K clade MOJIYJIsA, HTOTOBOMY 5 8
KOHTPOJTIO
Pazmen 2. mpopaboTka y4eOHOTO MaTepuaia 110 2 8
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O0beM B

Paznen aKaJeMHYECKHUX Jacax
JTUCIUILTAHBI Bun camocrosTensHoil paboTh pR— Bp—
(Tema) dbopma dhopma
o0y4yeHus | oOydeHus
Crtpykrypa u JTUCIUIUIMHE (KOHCIEKTOB JIEKIHH, y4eOHUKOB,
CBOICTBa OCJIKOB MaTEpPUAJIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K  MPAKTUYECKUM  3aHATHSIM, 4 8
KOHTPOJIbHBIM paboTaM
BBITIOJTHEHHE WH/IBHTyaJIbHBIX 3aJlaHui, 4 8
HanucaHue pedepara
MOATOTOBKA K clade MOXYJIA, HTOrOBOMY 5 8
KOHTPOJTIO
npopaboTka y4e0HOTO Marepuaia o
JTUCIUIUIMHE (KOHCIEKTOB JIEKIHH, y4eOHUKOB, 4 8
Passien 3. MaTepHaJIOB CETEBBIX PECYPCOB)
CTpykTypa u MOJATOTOBKA K  TMPAKTUYCCKUM  3aHATHSIM, 4 8
CBOCTBA KOHTPOJIbHBIM paboTaM
HYKJICHHOBBIX BBITIOJTHCHHE WH/IMBHTyJIbHBIX 3aJlaHuH, 9 8
KHCIIOT HanucaHue pedepara
MOJATOTOBKA K clJade MOXYJIA, HTOTOBOMY
KOHTPOJTIO 2 6
popadoTKa y4eOHOT0 Marepuaia o
JTUCUUIUIMHE (KOHCIIEKTOB JICKIIHMM, YIYCOHHKOB, 2 8
Pasnien 4 MaTepUajoB CETEBBIX PECYPCOB)
MOJATOTOBKA K  TMPAKTUYCCKUM  3aHATHSIM,
CrtpykTypa reHoMa 6 2 8
BUPYCOB 1 KOHTPOJIbHBIM paboTamM _
IpOKapEOT BBITIOJTHEHHE WHVBHUIYyaJIbHBIX 3a/laHui, 4 8
HarnucaHue pedepara
[TonroroBka Kk cmade MoOAyns (BBINOJHEHUE 2 6
TPEHUPOBOYHBIX 3aJJaHU, TECTOB, YIIPAXKHEHUI)
npopaboTka y4eOHOT0 MaTepuaia o
JTUCUUTIINHE (KOHCIIEKTOB JICKIIMM, YYCOHHKOB, 2 7
MaTepUajoB CETEBBIX PECYPCOB)
Paznen 5. MOJATOTOBKA K  TMPAKTUYCCKUM  3aHATHSIM, 5 7
CrpykTypa reHoMa | KOHTPOJbHBIM paboTam
HYKapuoOT BEITIOJTHCHUE WH/IMBHTyaJTbHBIX 3aJlaHuH, 5 7
HanucaHue pedepara
MOATOTOBKA K cJade MOIYJNsA, HTOTOBOMY 4 6
KOHTPOJTIO
npopaboTka y4eOHOTO MaTepuaia o
JTUCIUIUINHE (KOHCHEKTOB JIEKIIMH, y4eOHUKOB, 4 7
MaTepUajOB CETEBBIX PECYPCOB)
Pazgen 6. MOArOTOBKA K  NPAKTUYECKUM  3aHATHSAM, 2 7
Permkarus JIHK | KOHTposbHBIM paboTam
BBITIOJTHCHHE WH/IMBHTyJTbHBIX 3aJIaHuH, 4 v
HanucaHue pedepara
MOJATOTOBKA K cJade MOJYJNsA, HTOTOBOMY 3 6
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O0beM B

Paznen aKaJeMHYECKHUX Jacax
JTUCIUILTAHBI Bun camocrosTensHoil paboTh pR— Bp—
(Tema) dbopma dhopma
o0y4yeHus | oOydeHus
KOHTPOJIIO
npopaboTKa y4e0HOTO Marepuana o
JUCLUIUINHE (KOHCIEKTOB JIEKLIUH, Yy4€OHHKOB, 4 7
MaTepUajoB CETEBBIX PECYPCOB)
Pasnen 7. MOJATOTOBKA K  MPAKTUYECKUM  3aHATHSIM, 4 7
KOHTPOJIbHBIM paboTaM
Tpanckpunuus =
BBITIOJTHEHHE WH/IMBHTyaJIbHBIX 3aJlaHui, 4 7
HanucaHue pedepara
MOJATOTOBKA K clade MOXYJIA, HTOTOBOMY 5 6
KOHTPOJTIO
npopadoTKa y4e0HOTO MaTepuaia o
JTUCIUIUIMHE (KOHCIIEKTOB JIEKIHH, y4eOHUKOB, 4 7
MaTepHaJIOB CETEBBIX PECYPCOB)
Pasen 8. MOJATOTOBKA K  MPAKTUYCCKUM  3aHATHSIM, 4 7
Iponeccunr PHK KOHTPOJIbHBIM paboTam _
BBITIOJTHCHHE WH/IMBHTyJIbHBIX 3aJlaHui, 4 7
HanucaHue pedepara
MOJATOTOBKA K cJade MOXYJIA, HTOTOBOMY 4 6
KOHTPOJIIO
npopadoTKa y4e0HOTO Marepuaia o
JTUCIUIUIMHE (KOHCIEKTOB JIEKIHH, y4eOHUKOB, 4 7
MaTepHaJIOB CETEBBIX PECYPCOB)
Pa3znen 9. MOArOTOBKA K  NPAKTUYECKUM  3aHATHSAM, 4 7
Tpaucasms. KOHTPOJIbHBIM paboTaM
Buocunres Oenka BBITIOJTHEHIE WHANBUAYAITBHBIX 3aJaHUH, 4 v
Hanucanue pedepara
MOJATOTOBKA K cJade MOXYJIA, HTOTOBOMY 4 8
KOHTPOJTIO
npopadoTKa y4e0HOTO Marepuaia o
JTUCIUIUIMHE (KOHCTIEKTOB JIEKIIHH, Y4eOHUKOB, 4 7
MaTepHaJIOB CETEBBIX PECYPCOB)
Pasrex 10. Egg;;:,i?;im p}; 60T1;I£IaKTI/I‘{eCKI/IM 3aHSATHUAM, 4 7
Penapauusa JTHK =
BBITIOJTHCHUE WH/IMBHTyaJIbHBIX 3aJlaHuH, 4 7
HanucaHue pedepara
MOJTOTOBKA K cJade MOXYJIA, HTOTOBOMY 4 7
KOHTPOJTIO
Uroro: 127 289

[lepedyeHr METOIMYECKOTO OOECTICUCHHUSI ITIsI CAMOCTOSITEIIBHONW PaOOTHI MO JUCITUTIIIMHE

(Momymro):

1. MeTOJII/I'-IeCKI/Ie YKa3aHusa JId BBIIIOJIHCHUA CaMOCTOSATCIbHBIX pa60T o JUCIHMITIIINHE
«OCHOBEI MOHCKynﬂpHOﬁ OMOJIOTUNY JJIs 06yqa101u1/1xc;{ IO HAalpaBJICHUID IIOATOTOBKH.
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4.6. BbInojiHeHHMe KOHTPOJIbHON PadoThl O00Y4YaAIIMMHUCH 3204YHOM
¢bopmbl

BeimonHeHne  KOHTPOJIBHOM — pabOTBI  CIIOCOOCTBYET — yriyOJNCHHOMY — YCBOGHHIO
NOJOXKEHUH JTUCHIUIUIMHBI, ITTOKA3bIBACT BO3MOKHOCTH OOYYaIOMIEroCsi K CaMOCTOSTEIBHON
paboTe Hax JIUTEpaTypo.

KonrponsHast pabora mpexacraBiseT coboit  (GopMy caMOCTOSTENbHOH paboThI
00y4Yaromierocsi, IO3BOJIIONIYIO OBJAJETh 3HAHWAMH U HaBBIKAMH aHAJIUTHYECKOW W
UCCIIEIOBATEIbCKON Pa0OTHI B paMKax MPOrpaMMbl H3y4aeMoil y4eOHOM TUCIUIITHHEL.

KontpospHas paboTa BBITOJIHSETCS B BUJE MHCHMEHHBIX OTBETOB Ha TEOPETHYECKUE H
MMPAKTUYCCKUC BOIPOCHI, PCIICHUA IPAKTHUYCCKUX 3aaad IO BapUuaHTaM, BBIIOJIHCHUSA
TBOPYECKHX 3a/IaHUH.

IIncemennbIe pa60TbI JOJI2KHBI OBITE MOATrOTOBJICHBI CaMOCTOATCIIBHO, COACPIKATH
COBOKYITHOCTH apI'yMEHTHPOBAHHBIX ITOJIOKEHUH U BBIBOJIOB.

4.7. Copep:xaHue pa3aesioB QM CUUIIIMHBI

Pa3nea 1. BBenenne B nucuuniuny. MeToabl MoJIeKy/JISIpPHOM 0HOJIOTHH

MonekynsipHass OMOJOTUST KaK METOJOJIOTHSI, HCIHOJIB3YIOIIas yMEHHE I0JIb30BaThCA
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUILTIH B MTPOQPECCUOHALHOM NeSTeNbHOCTH, IPUMEHSITh METO/IbI MATEMAaTHUECKOT0 aHalln3a
Y MOJIETIUPOBAHHUSI, TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS.

3amaun  MOJIGKYJSIpHOM OWOJIOTMM B  PACTEHUEBOJCTBE: IO3HAHHE OCHOBHBIX
3aKOHOMEPHOCTEH  JKM3HEAEATENBHOCTH  PACTUTENBHBIX  OPraHM3MOB,  pa3paboTka H
COBEPILEHCTBOBAHUE METOJOB CO3/IaHUSI T'€HOMHBIX KOHCTPYKLIMM, YIOpaBJI€HHUS 3KCIpEccUuei
TEHOB.

Jlokanu3anus TEeHOB B XpoMmocomax. [IpuHIMN nuHEHHOro (UKCHUPOBAHHOTO
pacrosnoxkeHus reHoB B xpomocome. Koppemnsanusa mexay Bozaencteusamu Ha JIHK n myranusmu
y BBICHIMX OpraHu3MoB. Tpancdopmarus Oaktepuit ¢ momoiisio unctot JIHK. OmbiT DBepw,
Mak-Jleoga u Mak-Kaptu. 3apaxenue Oaxtepun Oaxrtepuodarosoii JJHK. Omneir Xepmum u
Yens. «Pusnyeckoe» KapTUPOBAHUE I'€HOB.

[loctrrenomuas spa Ouonoruu. ['enomuka. Ilporeommka. CTabuabHOCTH TI€HOMa U
JTUHAMUYHOCTH MpoTeoMa. buonndopmaruka: cpaBHEHHE MOCIEAOBATEIHHOCTEH HYKICOTHIOB,
CpaBHEHHE IIOCJIEIOBATEIILHOCTEN aMHUHOKHCJIOTHBIX OCTaTKOB. WNnentuduxanms
GyHKIIMOHAIBHBIX oOO0JacTed TeHOMa Ha OCHOBE HYKICOTHIHOTO COCTaBa. BrIsSBICHHE
(GYHKIIMOHAJIBHO 3HAYUMBIX y4acTKOB OenkoB. baHKU JaHHBIX.

HoBble MoneKynsipHO-OMOJIOTHYECKUE CEeIbCKOXO3IUCTBEHHbIE OMOTEXHOJOTMH Kak
CIIOCOOHOCTH K pPeaau3aliy U YIPaBJIECHUIO OMOTEXHOIOIMYECKUMHU ITPOLIECCaMH.

Paznen 2. CTpyKkTypa U CBOiicTBA 0€/IKOB

Ponap OenkoBBIX MOJIGKYST B (DYHKIIMOHHPOBAHHHM >KMBBIX OpraHu3MoB. llepBuunHas
CTPYKTypa O€IKOB. AMHHOKHCIOTHBIE OCTATKH — MOHOMEPHI OEIKOBBIX Ienell. AMHUHOKHUCIIOTHI,
BXOJISIIME B COCTaB OEIKOB, UX CTPOCHHE. 3aMEHHUMBbIEC U HE3aMEHHUMbBIC aMUHOKHCIIOTHI. Pekue
aMUHOKHCIIOTBI, BXOJSIINE B COCTaB OEIKOB. AMWHOKHCIIOTHI, HE BCTpEYArolIuecss B OeKax.
[lentunnas cBa3p. lloaunentuaHas nenb. CTPpyKTypa U KUCIOTHO-OCHOBHBIE CBOMCTBA
nentuoB. [IpupoaHsle nenTub.
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YpoBHH opraHu3zanuu OeaKoBOWM MoJekynbl. IlepBuuHas CTpyKTypa Kak YpOBEHBb
opranuszainuu Oenka. 3HayeHHe U3y4eHHUs] IEPBUYHON CTPYKTYpPbI OEIKOB sl pelIeHus TpodIemM
ABOJIIOIMU U CUCTEMATUKHU OPTaHU3MOB.

Bropuunas crpykrypa Oenka. CTpyKTypHble OCOOCHHOCTH MENTHAHON CBA3H,
ompeaensdomue  (HOPMUPOBAHHE  PETYISIPHOM  BTOPUYHOH  CTPYKTyphl.  CTepudeckue
OTpaHMYEHUsT W BTOPUYHAs CTPYKTypa NENTUAHOW CBs3U. Poib BOJOPOAHBIX CBA3CH B
(GhOpMUPOBAHUH BTOPUYHOU CTPYKTYPHI.

Tperuunast crpykrypa OenkoB. CTaOMIBHOCTH MPOCTPAHCTBEHHOW CTPYKTYpPHI
Oenka. KommaktHocTh Qopmbl. Hamuume tuapodoOHBIX sfAep W TOJISPHOH OOOJOYKH.
[TpucyrctBue TUAPO(GOOHBIX AMHUHOKHCIOT B 000504YKe, UX (YHKIMOHAJIbHOE 3HaueHUE.
[Ipupoga cuii, CTAaOMIM3UPYIOIIMX TPEXMEPHYIO  CTPYKTypy Oenka. I'mapodoOHbie
B3auMojieiicTBus. BomopoHbie U coisieBble CBsI3U. BaH-nep-BaanbCcoBbl B3auMonaeicTBus. Poib
TUCYTb(MUIHBIX CBA3CH B CTAOWIM3AIMUA TPETHUYHON CTPYKTYpPhI HEKOTOPHIX OenkoB. Dopma,
KOMIIAKTHOCTh U JAMHAMUKA MOJIEKYJbl Oenka. OOpa3oBaHuE TPETUYHOM CTPYKTYphI Oelika U3
AJIEMEHTOB BTOPUYHOM CTPYKTYpbl. COOTHOIIEHHE MEXIY MPOCTPAHCTBEHHOW CTPYKTYpOit
Oenmka W aMUHOKHUCIOTHOW  MOCIEAOBaTENbHOCThIO. (CXxemaTuyeckoe IMpeAcTaBICHHE
MPOCTPAHCTBEHHOM CTPYKTYpPHI OeIKa.

YerBepTHuHasg CTpyKTypa Oenka. ['eoMeTpusi 4eTBEpTUYHON CTPYKTYpPHI Oenka.
B3aumoneiictBuss MexXay CyObEeIMHMIIAMH, CTaOWMIM3UPYIOIIME YETBEPTUUYHYIO CTPYKTYPY.
CtpykTypHasi opraHuzailvs KOHTaKTOB MEXAy cyObenuHuuamu. DyHKIMOHAIBHOE 3HAYCHUE
YETBEPTUYHOU CTPYKTYpHI OerKa.

Henarypauuss OenkoB. Paspymienne HaTHBHOW  KOHpopMamuu  OElKOB
u3MeHeHueM Ttemneparypsl, pH, o00paGoTkoii xumuueckumMu BemiecTBamu. JleicTBue
JI€TEPreHTOB, CIUPTOB, 3JIEKTPOJIUTOB.

Camoopranmsaids  NPOCTPAHCTBEHHON  CTPYKTYpPhl ~ OEJIKOBBIX  MOJIEKYIIL.
Penatypamus Oenka in vitro. [IpenonpeneneHHOCTh MPOCTPAHCTBEHHOM CTPYKTYphI OejiKka ero
aMHHOKHCIIOTHOM MOCIEN0BATEIBHOCTBIO.

Paznen 3. CTpykTypa u ¢BOiiCTBA HYKJIEHHOBBIX KHCJIOT

[lepBuuHas CTpyKTypa HYKJIEMHOBBIX KUCIOT. HykIeoTuabpl — MOHOMEpBI HYKJIEMHOBBIX
kucnotT. [lyprHOBBIE M MUPUMHUIAMHOBBIE OCHOBAHUS; KETO-€HOJbHAs Tayromepus. CaxapHbIi
KOMIIOHEHT HyKJIeoTuaa; MeHTo3bl. Hykneosunel. Hyknmeotuast — ¢ocdopHble 3hupHI
HYKJIEO3UJOB. Pa3nuuHble TUINBI HYKJIEOTHJIOB: Hykieo3una-S' (umm  3')-moHodocdarsl;
mudocdater; Tpudocharel. Makpospruyeckue cBsi3u Mexay anb(ha- u 6era-hocdaramu, MEXKIY
O0era- u ramma-pocaramu. CTpoeHHE NOTUHYKICOTUIHON II€MH KaKk HEPa3BETBICHHOTO
noJMMepa. DH3UMaTHYecKas  Jerpajanus HYKIEHMHOBBIX  KHCIOT. OK30HYKJI€a3bl U
snponykieassl. JIHKa3er 1 PHKa3sl.

KonuuecTBeHHOE COOTHOIIEHHE A30TUCTBIX OCHOBAaHMM B  HYKJIEHMHOBBIX
kucnorax. [lpaBunma Yapradda. IlepBuunas cTpykTypa OHOJIOIMYECKOTO IOJIMMEpA.
HyxneotunHasg MoOCIeOBaTENbHOCTh HYKIEHMHOBBIX KHUCIOT. A3OTHCTBIE OCHOBaHHUS U
BOJIOPOJIHBIE CBSI3M MEXAY HUMH. Y 0OTCOH-KpHKOBCKHE KOMIUIEMEHTAapHbIE ITapbl OCHOBAHM.

MakpomonekynspHas crpykrypa JIHK. JIBoiinas cnupans Yorcona — Kpuka.
[TpyHIMIT KOMIUIEMEHTApHOCTH M €ro OHOJorMdeckoe 3HadeHue. Peanusaiiysi BOJOPOJIHBIX
cBs3e W TUIPO(MOOHBIX B3aMMOJCHCTBUI. AHTUNapasiebHble IEMH C WIACHTUYHBIM
nH(pOpMallMOHHBIM cofiepkanueM. Crupanuzanus. [lapameTpsl ciupanu.

Henarypauust aycnupansHoit JIHK. Penarypamus JIHK. Monexynspaas
ruopunnzarus JIHK. YcranoBnenue cxocTBa HyKI€OTHAHON mTocienoBarenbHocTu eneit JJHK
nmyTeM MoJieKyJsipHoi rubpuanzanuu. ['ubpuauzanus PHK-/THK.
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Makpomonekynsipras ctpykrypa PHK. Ognouenoyeunocts PHK. Cnnpanuzanms
B PHK (Bropmunas ctpykrypa). BHyTpuIlenodeuHble KOMIUIEMEHTAPHBIC B3aWMOJCHCTBUS.
[Tetnu, nedexTsl 1 BHyTpeHHue netiau mmuiek PHK.

Pasnen 4. CTpykTypa reHoMa BUPYCOB M IPOKAPUOT

Tunel reHeTHYECKOro MaTepuana U MEXaHU3M €ro peryIMKaluu y pa3jJudHbIX BHPYCOB.
Turnbsl B3aUMOJEHCTBUSL BUPYCA C KIETKOM-XO3SIMHOM. XapaKTepUCTUKA HEKOTOPBIX BUPYCOB.
[IpoucxoxaeHre BUPYCOB U UX POJIb B IBOJIFOLUH.

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

Pazgen 5. CTpykTypa reHoMa 3yKapuoT

Kuneruka peacconumaunu neHarypupoBanHol JIHK u ciio)kHOCTH reHOMa 3yKapuoT.
ITocnenoBaTeabHOCTH HYKJIEOTHIOB 3YKapHOTUYECKOro reHoma. CTpyKTypa 3yKapHOTUYECKHX
reHoB. I'eHoMbI opraseinn 3ykapuot: JIHK MUTOXOHIpUI U XJIOPOILIACTOB.

Paznen 6. Penuiukanus JJTHK

Pemnukamus JIHK — ocHOBa pa3MHOXEHUsI KUBBIX OPraHM3MOB, I€pelayu
HACJICICTBEHHBIX CBOMCTB U3 IMOKOJICHUS B IIOKOJICHUE U PA3BUTHUSI MHOTOKJIETOYHOTO OpraHu3Ma
u3 3urotel. JKecTkas cBsA3b MEXIAy pEIUIMKaUMed U cerperanuedl reHoma. biokupoBka
noropHor perumkanuu JAHK. Enuanna pervkanuu — peryimkoH. EIMHCTBEHHBIN PEIUIMKOH
OakTepuil 1 MHOKECTBO PEILTUKOHOB 3yKapuoT. KOHTpOIIb periuKanuy Ha YpOBHE MHHUIIMALIUU.
Pa3mepbl  perumkoHOB. PekoMOWHAIIMOHHBIC EAWHHIBL. YTIOPSJIOYCHHAS WHUIUAIMS —HX
peruMkanuu B S-(haze KJIeTOUYHOTO HKIIA.

[TomykoHCcepBaTUBHBIN MEXaHU3M peruthkanuu (onbiT Mesenscona u Cranp, 1958
r.). Pacxoxnenume mueneir JIHK. Touka Hayanma peruMKanud — YYacCTOK CBSI3BIBAaHUS
WHULUATOPHOTO Oenka. PernnmukaruBHas Buiika. OJIHO- M IBYHAIIpaBJIEHHAS PEIUTMKALINS.

[Mpunmuner perumkanuu JJHK. [ITHK-nonumepassl. Ponbs JJHK-matpuier 1 PHK-
3aTpaBku.  Jlesokcunykieosunarpudocdarsr  kak  cyocrpatel.  Cunres  JJHK  kak
nocleoBaTebHOE MpUcoeInHeHne HykiIeoTunoB K 3'-OH-konmy 3arpaBku. OOpa3oBaHue
KOMILJIEMEHTApHOTO MpoaykTa. YpoBenb TouHoctu perukanuu JIHK. Koppekrupytomas 3'-5'
sKk30HyKJIea3Hast akTuBHOCTH JIHK-monmmmepas. Ilpaiimazer — PHK-momumepasbl, oGpasyromue
PHK-3arpaBku g nannmanuu cunte3a JIHK. Pacrmerenue neoitHoM cimpanu JITHK-matpuibr
xenukazamu. Jlectabunusupyoomue Oenku. YuacTue Ttomou3omepas. [IpepbIBUCTBIN CHHTE3
JIHK. Acummerpus pennukaunoHHON BUiIkU. @parmMenTsl OKa3aku.

JHK-nonmumepassr E.coli — 1 (pepment Kopubepra), 11 u III. x yerBepTHUHAs
CTPYKTYpa, KOJIMYECTBO MOJIEKYJ Ha KJIETKY. YHUBEpPCAIbHbIE (PEPMEHTATUBHBIE aKTUBHOCTU —
5'-3'-monumepu3ytomias (dnoHranus) u 3'-5'-sk30HyKIea3Has (KOPPEeKTHpYOIas). YHUKaIbHas
5'-3"-ak30nyKneasnas aktuBHOCTh JIHK-momumepaser 1. @ynkumu JIHK-nonmMepas B kietke
E.coli: pons JIHK-monmumepassr 1 B ynanenun nedexros npu penaparmu 1 PHK-3atpaBku npu
permukanuu; 11 — B penapanuu; 111 — B permukanuu (peruimkasa ¢ BBICOKOW MPOIECCUBHOCTHIO U
CKOPOCTBIO TIOTUMEPUBALIHH).

JeranpHas kaptuHa cuatesa JIHK B permmukatusao#t Buiike E.coli. Xemukaser —
«marampmuey» amiocrepuueckue Oenku. [IpaiiMocoma — KOMIUIEKC XeNWKa3bl U TMpaiiMas3bl Ha
3ama3aeiBaronei menu. Xenukasa rep na Beaymei nenu. Ctpoenne [JHK-momumepassr 111 u ee
(GYHKIIMOHUPOBAaHHE B PEIUTUKATUBHON BWJIKE XolopepMeHTa . MUHUMANbHBIH (QEpMEHT,
CBSI3YIOIIUH OEJIOK, raMMa-KOMILJIEKC, OeTa-3a)K1uM.

Mexanu3m oOecreueHus] COTJITaCOBAHHOTO CHHTE3a BEAYIIEH U OTCTAIOUIeH LeMu.
Permucoma. 3aBepiienne cuHTe3a 3anas3/piBatonieii nenu u3 pparmentoB Okazaku. CoBMECTHOE
nercreue JJHK-nonumepassl [ 1 PHKa3wl H. JIHK-nura3a u Mmexanusmesl ee AeCTBUS.
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Oco6ennoctu perunkanuu JJHK y sykapuort.

Paznea 7. Tpanckpunums

Tpanckpuniys Kak OCHOBAa PEryJisiiUU KCIpeccuu reHoB. Marpuunbiii cunTe3 PHK.
Kommnementapuocts  npoaykra  PHK-nomumepasnoit  peakuum — matpune.  Craauu
TPAHCKPHUIILIUK: UHULUAIMS, dJIoHranus u repmunanua. PHK-nonumepasa — ocHoBHOH (hepmeHT
TPAHCKPUIILIUH.

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

Wuunmanus Tpanckpuniuu: sTanbl. OnepoH Kak croco0 peryisuud TPaHCKPHIILIHU.
Perymsuus axtuBHocTH reHoB E.coli, yrummsupyrommx nakrosy. Lac-omepon E.coli. Cxema
Kakob6a-Mono. Ilonstus “pemnpeccop”, “akrtuBatop”, “omeparop”. CrmocoObl H3MEHEHUS
AKTUBHOCTH PENPECCOPOB M aKTHUBATOPOB. lIpvMepbl perynsiiuu akTUBHOCTH OINEPOHOB Ha
ctaauu UHUOMAIMK. DakTopbl, NEHUCTBYIOLIME HAa 3HAYUTEIBHOM paccTosiHuu. ColpsiKeHue
TPAHCKPUIILIMK W TpaHcisauud. [loHsATHE «aTTeHIOAUWy. JOHTAlUA: (DAKTOPHI SJIOHTAIMH.
Tepmunanus: hakrop-3aBucuMasi 1 hakTop-HEe3aBUCUMAs].

Tpanckpuniust y 3ykapuoT. TpaHCKPUIIIIMOHHAS aKTUBHOCTH T'€TEPO- W IyXpOMaTHHA.
Co3peBanue PHK wu Tpancnopr PHK wu3 sanpa B muromnasmy. PHK-momumepasbl kieTok
sykapuoT. ®yuknuu PHK-mmomumepas I, II u III B knerke. CyObemuunmunsiii coctaB PHK-
nonmumepas [, I u II. OO6mme cyOwveaununbl. [IpomoTtopst PHK-mommmepassr II. Tumsi
MIPOMOTOPOB, OCOOCHHOCTH WX CTpocHHs. [lOHSATHE: «OCHOBHBIC (AKTOPHl WHHUIIHAIIAM)
Tpanckpunuud. OcHoBHBIE (akTopbl nHUnKManuu TpaHckpunuuu PHK-momumepassr 1. Drams
MHUIMauuu Tpanckpunuuu Ha npumepe PHK-momummepaszer II. B3anmmopeiicTBue OCHOBHBIX
(bakTOpOB TPAaHCKPUMIUKM MPU MHULMANUHU. JlOMONHUTENbHBIE (AKTOPhl WHUIUAIMH, MECTa
CBsI3bIBaHUS (DAKTOPOB TPAHCKPHIIIHMH. Y AaJICHHBIE MeCTa CBs3bIBaHUS (akTopoB. CrocoOb!
U3MEHEHHUs aKTUBHOCTH (HakTOpoB. TpaHCKPUMNIIMOHHAS AaKTUBHOCTb T€HAa €CTh pPe3yJbTaT
B3aUMOJICHCTBUSI AKTUBATOPOB M HMHTUOUTOPOB TpaHCKpUNuuu. (OCOOCHHOCTH PETYISIUU
TPAHCKPUIILIUM B MHOTOKJIETOYHBIX OpraHu3Max. ['€Hbl «JIOMallHero Xo3sAWCTBa». JJIOHTalUs.
@akTopsl MOHranuu. TepMuHaIUsA TPAHCKPUIILUH.

Paznea 8. Ilpoueccunr PHK

[TonsTue nponeccuHra. [Iponieccunr MPHK sykapuoT u3 rereporeHHoi siiepHOU
PHK (rsPHK). Kanuposanue 5'-koHieBoii 06gacTu: nobliieHne 3¢p(HEeKTUBHOCTH TPAHCISIIIUU U
3aluTa TPaHCKpUITa oT Aerpagannn. CTpoeHue «kamnay. Pacuierienne u nojinajgeHuInpoBaHnue
3'- obmactu. CurHan nonmaneHwiupoBaHus. [lonmA-momumepasa- (GEepMEHT pacuieruieHUsl U
nonuaaeHuupoBanus. Jlerpaganus 3'-koHieBoi o01acTu. 3HaueHUe MOMHAACHUIMPOBAHUS IS
CcTaOWUIM3alMy TPAHCKPUITA U €ro TPAaHCIOpPTa B IIUTOIUIa3My. Perymismus 3kcnpeccuu reHa Ha
CTaJInY MPOLECCUHTa 3'-KOHIA: HAJIMYUE HECKOJIBKUX CUTHAJIOB MOJINAACHUINPOBAHUS.

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

Perynsmus skcnpeccuu TEHOB IyTeM allbTepHATHBHOIO cIutaiicuHra. OOpa3oBaHue
TKaHecneuupuieckux nzodopm Oenka. IkoHOMHUUHOE Hcnonb3oBanne PHK-npeamecTBennuka.
Bxnrouenne W BBIKIIIOYEHHME TEHOB. Perymupyemsiii  OelkamMu  Kackaj — IPOIECCOB
aNbTepHATUBHOTO cIuiaiicuHra. MHTpons! kak npenmecrseHHUKH MAPHK. IlepecmoTp nonsTus
«OOWH TeH — oauH Oenoky». COBpeMEHHOE OIpeeNieHHe I'eHa KakK pealu3alusi CrocoOHOCTH
UCIIOJIb30BaTh 3HAaHHUS O COBPEMEHHOM (u3nMYeckoil KapTMHE MHpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMH BEIIECTBA JUII NMOHMMAaHHWS OKPYXKArOIIEro MHpa M
SBJICHUWA TPUPOABI .
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Pazgen 9. Tpancasinusi. Buocunres 6eska

buocunTe3 OenkoB Kak HambOoIee CIOXKHBIM W JHEPrOeMKHH MPOIECC pealu3aluu
FeHeTUYeCKOl uH(pOpMaluy, MPOTEKAOMUNA € BBICOKOM CKOPOCTBIO M TOYHOCTBIO.
OyHnaMeHTaIbHbIE OTKPHITUS 50-X TOAOB: pUOOCOMBI KaK MECTO CHHTE3a OCNIKOB; aKTHBAIUS
aMUHOKHCIIOT IyTeM oOpa3zoBanus amuHoauuia-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 KOJa 0€3 3amlsThIX. Y CTAaHOBJICHUE «YHHBEPCAILHOTO)
KOZOBOro cioBaps (OakTepuu, LUTOIIa3Ma 3yKapuoT). TepMuHaTopHBIE KOJOHBI. Cembu
KOJIOHOB.

Tpancnioptueie PHK. ITonsitue antukogona TPHK. Ero pacnosnosxxenue BO BTOPUYHON U
tpernuHor cTpykTtype TPHK. KonoH-aHTHKOAOHOBBIE B3aMMOAECHCTBHS. ['MIOTE3a HECTPOTOro
cootBeTcTBUs KpHKa: HEOAHO3HAYHOE CIIAPUBAHUE NIEPBOr0 HYKJIEOTH/1a AaHTHKOJ/IOHA C TPEThUM
HYKJICOTHIOM KO/10Ha. OCOOEHHOCTH ATHX MOJIOKEHUI aHTUKOJIOHA U KojoHa. [IpaBuia xomoH-
AHTUKOJIOHOBOTO ciapuBaHusi Kpuka 1 UX HEKOTOpbIE CIE/ICTBUS.

[TonsaTue Tpancnsmuu. XUMAYECKHE PEaKIMU OMOCHHTE3a OCIIKOB. TpancniopTHbie
PHK. Apantopnas rumnore3a Kpuka u ee nokazarensctBo. Ctpykrypa TPHK. IlepBuunas
CTPYKTypa: AjuHa Lemned, 3'-KOoHell, «MHUHOPHbIE» HYKJIEOTH]Ibl, KOHCEPBATUBHbIE YYAaCTKH;
BTOPUYHASL CTPYKTYpa: «KJIEBEPHBIM JIMCT», ABYCHHUPAIbHBIE U OJHOCHUPAIBbHBIE YYAaCTKH,
KAaHOHMYECKOE€ M HEKAaHOHMYECKOE CIIApMBAHHWE OCHOBAHMM. Peaknuum aMHHOALMINPOBAHUS
TPHK: akTtuBHpOoBaHME aMUHOKHCIOT C OOpa3oBaHHWEM aMHUHOAIMIAJCHUIIATOB U IEpPEeHOC
aMUHOALMIbHBIX ocTaTKOB HAa TPHK. CrpykrypHas  komiuiemeHtapHocts TPHK u
amuHoarmi-TPHK-cuuTeras.

PuGocomusprii stan TpaHcmsiumu. CTaguy TPaHCISAIUHN: WHUIMALUS, ODIIOHTAlMS |
tepmuHanus. ITocnenoBarensHoe cunthiBanue MPHK pubocomamu. Ilomupudbocombl. Pabounii
(27TOHTALIMOHHBIN) IIUKIT pUOOCOMBI.

Crtpykrypa pubocombl. Jlokamuzamuss pubocom B  kieTke. CBoOojaHBIE U
MeMOpaHOCBsi3aHHble pubocombl. [IpokapuoTHuecKUid M IYKapUOTHYECKHI THUIBI PUOOCOM.
PuGocoMbl MuTOXOHApUIl M XsopomiacToB. Pasmep M moxpaszaeneHue pubOCOM Ha JiBE
cybuactuibl. Mozenu o0beIMHEHUs CyOUacTull B LIeNIy0 pubocomy.

Pu6ocomusie PHK. 3nauenue pudocomuoit PHK. ®yHkunoHaNbHBIE aKTUBHOCTH |
(GyHKIIMOHaIbHBIE YYacTKH pudocoM. DyHKUIMU CBS3bIBAHUS: CBS3bIBAaHHE U YyAEpKaHHE
MaTpuyHoro mnonunykineotuaa (MPHK-cBs3piBarommii yuactok); yaepskanue nentuauia-TPHK
win peanmnupoBanHo TPHK (TPHK-cBsi3biBatomuii P-yuacTok); cBsi3pIBaHME aMHHOAIWII-
TPHK (TPHK-cBsi3bIBatomuii A-yyactok), cBsi3piBaHue O€IKOBBIX (pakTopoB TpaHcasuuu u ' T
(paxTop-CBA3ZBIBAIOLINI YUACTOK).

DNOHTralMoOHHBIN 1K pubocoMbl. [locnenoBaTenbHOCTh COOBITHIT W MOJIEKYJISIPHBIE
MexaHusmbl: nepedbop TPHK; y3HaBaHue aHTHKOAOHA; OTOOp MPaBWIBHOIO KOJOH-
AHTUKOJIOHOBOTO  KoMILIekca. TpaHcmentuaauusi  (oOpa3oBaHHMe  TENTUAHON  CBS3M).
Tpancnokanus. [lepenBwkeHne MaTpHIlbl MPU TPaHCIOKAIMKU. Mojelb TMHAMHYECKOU paboThI
pUOOCOMBI B DJIOHTAITMOHHOM ITHKJIE.

Nuannpanus TpaHcasuu. 3HAYEHUE WHUIMAIMKA TPAHCISIUU. HUIUMUPYIOHEe KOJOHBI
n ux nojioxxenue B MPHK npo- u sykapuor. Muuuuaropasie TPHK 1 nHMLIMATOPBI TpaHCISLUN.
benkoBeie ¢aktopel mHMnmManuu. CoctosHre pubOocoM Tmepen WHHUIMANUed. MHumumanus
TPAHCIALMU Y TMPOKAapHOT. Accoruanus mnpokapuotudeckoil 30S-cyOuacTHIbl pHOOCOMBI C
MaTpUYHBIM MOJMHYKICOTHAOM. llocienoBaTenbHOCTh COOBITHI B Mpoliecce WHUIMALMH Y
npokapuoT. MHULManus TpaHCHSIUU Y 3YKapHUOT.
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Tepmunarus tpancmsauuu. [Ipo- u sykapuotudeckue OenKoBble (HaKTOPHl TEPMHUHAIINU;
y3HaBa€Mble MU TEPMUHHUPYIOLIHE KOJOHBL. CBs3biBaHHE (PAKTOPOB TEPMHUHALIMU B A-ydacTKe
pubocomsl. I'maponus nentunuia-TPHK. OcBoboxnenne nuranaos. Juccomnuanus cyouacTull.

Perynsuus tpancnsiuuu y npokapuoT. Ckopocth pacnaga MPHK B u3MeHstommxcs
YCIIOBUSIX CpeAbl U peryisius ucnons3oBanuss MPHK Ha cragum uHunumanuu. Y4acTok
ces3piBanus puoocombl (RBS) MPHK. Duxanceps! 3a npeaenamu RBS. M3menenue BropuvHOn
ctpyktypel MPHK: TpaHcnsunoHHOe comnpsbkeHue, BOBICUEHUE B INMUIBKH MHUIIMATOPHBIX U
TEPMUHHUPYIOIIMX KOJTOHOB. TpaHCIsLMOHHBIE PENIPECCOPBI: ayTOT€HHAsl PErysluus TPAHCISAIUN
CTPYKTYpHBbIME Oenikamu pudocom E.coli.

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

Paznen 10. Penapanusa JHK

Cucrema pectpukiuu-mofudukanuu y sybakrepuil. Ee 3HaueHue Ui yHHUUTOKEHUS
gyxepoanoi JIHK. S-ameHO3unIMETHOHUH — JHOHOP METWIBHBIX rpyrnn. CHCTEMbI PECTPUKIIUN
Tpex TumoB. Mertuna3sl u pectpuktaspl Tuna |l — ormenvHble (epMeHTH. Y3HaBaHuE U
pa3pe3anue pecrpukrazamu tuma |l koporkux crnenuduueckux (0OBIYHO TOJUHIAPOMHBIX )
MOCJIEIOBATEILHOCTEH (4-6 IMap OCHOBaHMUI) ¢ 00pa30BaHUEM “JTUIKHUX WM “TYIbIX KOHIIOB.

Penapanusa IHK — MexaHu3M uCIpaBIICHUS MMOBPEKICHUN B HEW. THIIBI TOBPEKAAIOIINX
u3menenud B JIHK (ToukoBble MyTanuu, CTPYKTYpPHbIE HapylIEHUS) U HX IOCIEICTBUS.
YHUBEPCATLHOCTh TMPUHITUIIOB pelapamud 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 OO0pa3oBarebHbIE TEXHOJIOTHH

Jleknuu CnaiiioBple  TpPE3CHTAIUU. DNEeKTPOHHBIE
MaTepHuabl.

[TpakTHyeckue 3aHATHS OOcyxneHne ©  aHaluW3 MPEAJIOKEHHBIX

BOITPOCOB Ha ayJIUTOPHBIX 3aHATHIX,
WHAWBUAYaAlIbHbIE  JIOKJAAbI,  COOOIICHHUS,
TECTUPOBAHUE, COOECETOBAHUS.

CaMocTosTenpHas pa60Ta 38.IJ_II/IT3 n MMpE3CHTaluA pe3yJIbTaTOB
CaMOCTOATCIIBPHOI'O UCCIICAOBAHHA HA 3aHATUAX

B menax peanuzanuu JIEKIIMOHHOTO ITMKJIA, MPAKTHUYECKONH U CAMOCTOATEIHHONU pabOThI
6YI[YT HCITIOJIB30BAHbI J'[I/ILIHOCTHO-OpHCHTHpOBaHHBIfI, )Ief[TeJ'II)HI)H\/II IIoaxon
muddepeHIIMPOBAaHHOTO O0yUYEHUS ¢ MCTOJIb30BAaHHEM METOJIOB aKTMBHOTO M MHTEPAKTHBHOTO
00yJeHwusl.

s ocBoeHUs JUCHUIUTUHBI «OCHOBBI MOJEKYISIPHOM OHONOTHUU» HCIONb3YIOTCS
Pa3INYHbIC O6pa3OBaTeJ'II>HI)IC MCTOABI MW TEXHOJIIOTHU Jid pCaiu3allvn KOMHCTCHHI/IfI.
[IpenogaBanrie  AUCHUIUIMHBI  TMpeIycMAaTpUBaeT  JIGKIUH,  MNPAaKTHYECKHUE  3aHITHI,
TECTUPOBAaHUE, IPUMEHEHNE aKTUBHBIX U MHTEPAKTUBHBIX (POpPM IpoBeleHUs 3aHATUH (pa30op
KOHKPETHBIX CHUTYallMii) B COYETAaHWU C BHEAYIUTOPHON paboToil ¢ menbio (GopMupoBaHUS U
pa3BuTHsI  NMPOGECCHOHANBHBIX  HABBIKOB  oOywatomierocs. CamocrositenbHas — paborta
pelycMaTpuBaeT MOJATOTOBKY K JiekiusiM U JIII3, mpoMexyTouHOMY KOHTPOJIO U MUTOTOBOMY
HUCIIBITAHUIO.

B yuebGHOM mporiecce MIMPOKO MPUMEHSIFOTCS KOMITBIOTEPHBIE TEXHOJIOTHHU. Jlekuuu
MPOBOJATCS B AyAUTOPHU C HWHTEPAKTUBHOM JIOCKOW H  TMPOEKTOPOM, OOECredeHBI
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JIEMOHCTPAIlMOHHBIMH MaTepHajaMH (SJICKTPOHHBIMU TPE3EHTALUSAMH, BUACOPHIBMAMH), C
IIOMOUIBIO0 KOTOPBIX MOXKHO BU3YaJIM3UPOBATh U3JIaraeMblii MaTepHall.

6. ®OoH/ OLIEHOYHBIX CPEACTB AMCHUNIMHBI (MOTYJISA)

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

MOJIEKYJISIPHOI OMOJI0THMN

No Kon O11€HOYHOE CPEJICTBO
Kontponupyemslie paszaensl
/1 KOHTPOJUPYEMO | HAMMECHOBAHHE KOJI-
(TeMBbI) AUCITUTUTMHBI™ N
1l KOMITETCHIIUU BO
1 BBenenue B quciuIuinny. VK-1; VK-6; | TecroBsle 3a1anus 10
MeTo/1bI MOJIEKYIISIPHOM OIIK-1; OIIK-7 | Temsl pedepaToB 1
ouosoruu Bompocsr mist ox3amena | 8
2 CtpykTypa 1 cBOICTBa OENKOB VK-1; VK-6; | TecTtoBble 3a1anust 10
OIIK-1; OIIK-7 | Temsr pedepaToB 4
Bomnpocsr mis sx3amena | 11
3 CrtpykTypa U CBOMCTBA VYK-1; YK-6; | TecroBsie 3aanus 10
HYKJIEMHOBBIX KHCJIOT OIIK-1; OIIK-7 | Temsl pedeparoB 2
Bomnpocs! st sx3amena | 8
4 CrpyKkTypa reHOMa BUPYCOB U YK-1; VK-6; | TecroBble 3a1aHus 10
IIPOKAPHOT OIIK-1; OIIK-7 | Temsl pedepaToB 2
Bomnpocs! uist ox3amena | 2
5 CtpykTypa reHOMa 3yKapuoT VYK-1; YK-6; | TecroBbie 3aanus 10
OIIK-1; OIIK-7 | Temsl pedepatoB 2
Bomnpocs! st sx3amena | 3
6 Permkanms JIHK VYK-1; VK-6; | TecroBbic 3aaHus 10
OIIK-1; OIIK-7 | Temsl pedepaToB 3
Bonpocs! qyist sk3amena | 15
7 Tpanckpunuums VK-1; VK-6; | TecTtoBble 3a1anust 10
OIIK-1; OIIK-7 | Temsl pedeparoB 2
Bompocsr qyist sx3amena | 14
8 [Tpoueccunr PHK YK-1; YK-6; | TecroBbie 3a1anus 10
OIIK-1; OIIK-7 | Temsl pedepaToB 2
Bonpocs! qist sk3amena | 4
9 Tpancnsus. buocunTes 6enka VK-1; VK-6; | TecTtoBble 3a1anust 10
OIIK-1; OIIK-7 | Temsl pedeparoB 2
Bompocsr qyist sx3amena | 15
10 Pemapanus JJTHK VK-1; VK-6; | TecTroBsle 3a1anus 10
OIIK-1; OIIK-7 | Temsl pedepaToB 5
Bormpocsr uist ox3amena | 2
6.2.1 IlepeueHb BONPOCOB /Ml 3aUeTa
Paszngen 1

1. MonexynspHass OUONOrHsI Kak METOJOJIOTHS, HCIONb3YIONIas YMEHHUE 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, TEOPETUYECKOTO0 M 3KCIEPUMEHTAJIBHOIO HCCIECIOBAHMUS..
(YK-1; YK-6; OIIK-1; OIIK-7)

3amaun  MOJEKYJISpHOW OWONOTMH B  PACTEHUEBOJCTBE: IO3HAHWE OCHOBHBIX
3aKOHOMEPHOCTEH JKU3HENESATEIIbHOCTH PACTUTENbHBIX OPraHU3MOB, pa3padoTKa H
COBEpILICHCTBOBAaHUE METOJOB CO3JaHUSl T'E€HOMHBIX KOHCTPYKLHM, YIpaBiICHUS
skcpeccueii renos. (YK-1; VK-6; OIIK-1; OIIK-7)

Jlokanmu3anus TEHOB B XpoMmocomax. [lpuHIun JuHEHHOro (DUKCHPOBAHHOTO
pacrojoxeHus reHoB B xpomocoMme. Koppemsuus mexnay BosnaeictBusimu Ha JIHK u
MyTauusmMu y Beicimx opranu3mos. (YK-1; YK-6; OIIK-1; OITK-7)

Tpanchopmanus 6akrepuii ¢ momomipto yncroit JIHK. Onwir OBepu, Mak-Jleona u Mak-
Kaptu. (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)

[loctrenomuas spa Ouonoruu. ['enomuka. Ilporeommka. CTabuibHOCTH TeHOMa U
nuHaMUIHOCTH mpoTeoma. (YK-1; VK-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 mannbeix. (VK-1; YK-6; OIIK-1; OIIK-7)

HoBbie MonekymnsipHO-OHMOIIOTUYECKUE CENbCKOXO3SIICTBEHHbIE OWOTEXHOJOTUU KakK

CIOCOOHOCTH K pealli3alliy U yIpaBlIeHHIO OnoTeXHOIOTnYeckuMu mporeccamu.. (YK-1;
YK-6; OIIK-1; OIIK-7)

Pasznen 2

9.

10.

11.

12.

13.

14.

15.

Ponp OGenkoBbIX MOJEKyd B (YHKIIMOHUPOBAHMM JKUBBIX OpraHu3moB. [lepBuunas
CTPYKTypa O€NnKOB. AMUHOKHCIIOTHBIE OCTaTKU — MOHOMeEphl OenkoBeix 1enei. (YK-1;
YK-6; OIIK-1; OIIK-7)

AMMHOKHUCIIOTBI, BXOJIAIIME B COCTaB OEJIKOB, MX CTpOEHUE. 3aMEHUMBIE U HE3aMEHUMBIE
aMUHOKHCIIOTHI. [lentuaHas cBsa3w. [lomunentuanas nens. (YK-1; YK-6; OIIK-1; OITK-
7)

YpoBHU opraHuzanuu OeakoBoM Monekynbl. [lepBuuHas cTpykTypa Kak YpOBEHb
opranuzanuu 0enka. KomruecTBeHHOE OomnpeiesieHne aMUHOKHUCIIOTHOTO COCTaBa OEIIKOB.
Hcnonp30BaHre aBTOMAaTUYECKUX aHATU3aTOPOB. [ MAPOIUTHYECKOE pacilelieHne Oenka
C TIOMOIIBIO TMPOTEOTUTHUYECKUX (epMeHTOB. OmpeneneHne MEePBUYHON CTPYKTYpPHI
nentuaos. (YK-1; YK-6; OIIK-1; OITK-7)

3HavYeHNE W3y4YeHUs TIEPBUYHON CTPYKTYpPHI OCJIKOB JJIS PEIICHUs TPOOJIEM SBOIONNU 1
cucrematrku opranusmoB. (YK-1; YK-6; OIIK-1; OTIK-7)

Bropuunas crpyktypa Oenka. CTpyKTypHble OCOOEHHOCTM MENTHAHON CBSI3H,
onpezensomre GopMUPOBAHUE PETYIIPHONH BTOPUUHON CTPYKTYpHI. Pollb BOAOPOIHBIX
cBs3eil B (hopMHpOBaHUM BTOPUYHOM CTPYKTYphl. IIpobiema cTaOUIbHOCTH BTOPUUHOM
CTPYKTYpBI. DKCIEPUMEHTATbHbIE METOJAbl MU3YYEHHS] BTOPUYHON CTPYKTYpHI OEIKOB.
(YK-1; YK-6; OIIK-1; OITK-7)

Tperuunas crpykrypa OenkoB. CTaOWUIBHOCTH MPOCTPAHCTBEHHOH CTPYKTYphI Oenka.
KomnaktHocts ¢opmbl. Hammume ruapodoOHBIX saep W HOJSPHOM  0OOIOYKH.
[TpucyrcTBue ruAPOoPOOHBIX AMUHOKUCIIOT B 000JI0UKe, X (PYHKIIMOHAIBHOE 3HAUCHUE.
(YK-1; YK-6; OIIK-1; OITK-7)

[Ipupona cwi, CTaOMIM3UPYIOMIMX TPEXMEPHYIO CTPYKTypy Oenka. ['mapodoOHbie
B3auMoJieiicTBUs. BoiopoaHbie 1 colieBbie CBsI3HU. BaH-1ep-BaaabCOBbI B3aUMOICUCTBUS.
Ponp mucynbuaHbIX CBA3edl B CTaOMIU3allMU TPETUYHOUW CTPYKTYPHI HEKOTOPBIX
oenkoB. (YK-1; YK-6; OIIK-1; OIIK-7)
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16. ®opma, KOMIIAKTHOCTH M JWHAMHUKAa MOJIEKYJIBl Oenka. MeToasl HCCiIeToBaHUS
MIPOCTPAHCTBEHHOU CTPYKTYphl Oenka. OOpa3oBaHWE TPETUYHOW CTPYKTYphI Oenka H3
JJIEMEHTOB  BTOPUYHON  CTpYKTypbl. COOTHOLIEHHME MEXAy IPOCTPAaHCTBEHHOU
CTPYKTypoil ©Oenka ¥ aMHUHOKHCIOTHOM IOCIEOBaTeIbHOCThI0. (CXeMaTuyeckoe
Hpe/ICTaBICHUE IPOCTPAHCTBEHHOU CTPYKTYphI Oenka. (YK-1; YK-6; OIIK-1; OIIK-7)

17. YetBepTuuHas cTpykTypa Oenka. ['eomeTpusi YeTBEPTUYHOM CTPYKTYypbl Oelka.
BzanmopeiictBust  Mexny — CyObeIMHHIIAMH, CTAOMIM3UPYIOIIME  YETBEPTUUHYIO
cTpykTypy. CTpyKTypHasi OpraHu3alusi KOHTAKTOB MEXIYy CyObeIMHUIAMHU.
OyHKIMOHAIBHOE 3HAUYEHUE YeTBEpTUUHOH cTpykTyphl Oenka. (YK-1; YVK-6; OIIK-1;
OIIK-7)

18. Jlenatypamusi OenkoB. Paspymienue HaTHBHOW KoH(opMmamuu O€TKOB H3MEHEHUEM
temriepatypbl, pH, o00paboTKOi MOYEBMHOW, TyaHMIUHXJIOpUAoM. JleicTBue
nereprentoB (ITAB), ciupros, anekrpoautos. (YK-1; YK-6; OIIK-1; OITK-7)

19. Camoopranuzanusi TpOCTPAHCTBEHHOM CTPYKTYpbl OEJIKOBBIX MoJeKynl. PenaTyparus
Oenka in vitro. IlpemompeneneHHOCTh NPOCTPAHCTBEHHOW CTPYKTYpbl Oenka ero
AMHHOKHUCIIOTHO# mocnenoBareabHocThio. (YK-1; VK-6; OIIK-1; OIIK-7)

6.2.2 IlepeyeHb BONMPOCOB /IJisl IK3aMeHA
Pa3zgen 1

MOJ'IGKy.]'IHpHaH ouojorus  Kak MCTOHOJIOTHA, HCIHOJIB3YHOIIaaA YMCHHUC  I10JIb30BATbHCA
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)

3amaun MOJIEKYJISIPHOW OMOJOTHH B PACTCHHEBOJCTBE: MO3HAHUE OCHOBHBIX 3aKOHOMEpPHOCTEU
JKU3HEACITEIIBHOCTA PACTUTEIIBHBIX OPraHU3MOB, pa3paboTKa U COBEPIICHCTBOBAHHUE METOJIOB
CO3[IaHUsI TeHOMHBIX KOHCTPYKIHi, yrpaBienus skcrpeccuein reroB. (YK-1; YK-6; OIIK-1,;
OIIK-7)

Jlokanu3anus reHOB B XpoMocoMax. [IpuHIuN nuHeiHHOro (PUKCHPOBAHHOTO PACTIOJIOKEHUS
reHoB B xpomocome. Koppemsiiua mexnay BozaerctBuamu Ha JJHK u myramusmMu y BbICIIMX
opraum3moB. (YK-1; YK-6; OIIK-1; OIIK-7)

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

3apaxxenue Oakrtepun Oakrtepuodaropoit JIHK. Onweir Xepmm u Yeits. «DPuznueckoe»
kapruposanue renos. (YK-1; VK-6; OIIK-1; OITK-7)

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

buoundopmaruka: CpaBHEHUE nocJe0BaTelbHOCTEN HYKJIEOTHUIOB, CpaBHEHHE
MOCNEAOBATEIbHOCTEN aMUHOKUCIOTHBIX OCTaTkoB. MpaeHTudukanus (yHKIIMOHATBHBIX
obJyacTeil TeHOMa Ha OCHOBE HYKJIEOTHUIHOTO COCTaBa. BhIsiBIieHHE (PYHKIIMOHATHHO 3HAYMMBIX
yuacTkoB OenkoB. banku nannbix. (YK-1; YK-6; OIIK-1; OIIK-7)

HoBbie  MOJIEKYNIApHO-OMOMOTUYECKHE  CEIhCKOXO3SHUCTBEHHBIE  OMOTEXHOJOTHH  Kak
CHOCOOHOCTh K peaju3allii M yIpaBlIeHHI0 OnoTexHooruueckumu nporeccamu. (YK-1; YK-6;
OIIK-1; OIIK-7)

Pa3zmen 2
9. Pomp GenmKOBBIX MOJIEKYN B (DYHKIIMOHUPOBAHWHW JKMBBIX OpraHW3MOB. [lepBuuHas cTpykTypa

0enKoB. AMUHOKHCJIOTHBIE OCTaTku — MOHOMepbl OenkoBbix 1eneid. (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 0eIKoBOM MoJeKyibl. [lepBUuuHas CTpyKTypa Kak YpOBEHb OpraHu3aluu
Oenka. KomnuecTBeHHOE ompezeneHHe aMHHOKHMCIOTHOTO cocraBa OenkoB. lcmosib3oBaHue
ABTOMATHUYECKUX AaHAIM3aTOpOB. [ MAponUTHYECKOe pacuieryieHne Oenka ¢  TOMOIIbIO
POTEOIUTHYECKUX (epMeHTOB. OnpeencHue nepBuuHoi crpykrypsl nentuaos. (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 crpykrypa Genka. CTpyKTypHbIE OCOOCHHOCTH TMENTUIHOW CBSI3U, ONPEACISIONINe
dbopMUpOBaHHUE PETYISIPHOM BTOPHYHOM CTPYKTYpbl. PoOIIb  BOJAOPOTHBIX CBsI3CH B
dbopMUpOBaHUM BTOPUYHON CTPYKTYphl. [IpoOrema cTaOMIBHOCTH BTOPUYHOU CTPYKTYpHI.
DKcnepruMEeHTaIbHbIC METObI U3y4YCHUSI BTOPHYHOM CTpYKTYphl OenkoB. (YK-1; YK-6; OIIK-1;
OIIK-7)

Tperuunast crpykrypa OenkoB. CTa0WIBHOCTH MPOCTPAHCTBEHHONW CTPYKTYpHl —Oemka.
KomnaktHocts ¢opmbl. Hanuuue ruapooOHBIX simep W moispHoil obonouku. [IpucyrctBue
rupoGOOHBIX AMHUHOKHCIIOT B 000I0uKe, X (yHkimonansHoe 3Hadenue. (YK-1; YK-6; OITK-
1; OIIK-7)

[lpupoga cwmi, CTaOWIM3HPYIOIMIMX TPEXMEpPHYIO CTpYKTypy Oenka. ['mapodoOnbie
B3auMojieiicTBusl. BomopoHbie U coiieBble CBsI3U. BaH-nep-BaanbCcoBbl B3auMoaeicTBus. Poib
JTMCYIb(QHUIHBIX CBS3eH B CTaOMIM3AIMU TPETHYHON CTPYKTYphl HekoTopbix OenkoB. (YK-1;
VK-6; OIIK-1; OIIK-7)

®opma, KOMIAKTHOCTb W JMHAMHUKa MOJIEKYylbl Oeiaka. Meroabl — Mcciaen0BaHuUs
MPOCTPAHCTBEHHON CTPyKTyphl Oenka. OOpa3oBaHUE TpPETUYHOW CTPYKTYpbl Oenka u3
AJIEMEHTOB BTOPUYHOM CTPYKTypbl. COOTHOIIEHHE MEXIY IPOCTPAHCTBEHHOM CTPYKTYpOi
Oenmka W aMUHOKHUCIOTHOM  MOCIEAOBaTENbHOCTHIO. (CXxemaTuyeckoe IMpeAcTaBICHHE
npoctpaHcTBeHHOU cTpykTyphl Oenka. (YK-1; YK-6; OIIK-1; OITK-7)

YerBepTHuHass  CcTpykTypa Oenka. ['eomeTpust  4eTBepTHYHON  CTPYKTypbl  Oenka.
B3aumoneiictBuss Mexay cyObeIMHULIAMHU, CTAaOWIM3MPYIOIIME YETBEPTHUHYIO CTPYKTYPY.
CrpyKkTypHasi OpraHu3anusi KOHTAaKTOB MEXIy cyObeauHuLaMu. DYHKIMOHAIBHOE 3HAueHHE
yeTBepTHYHOM cTpykTyphl Oeika. (YK-1; VK-6; OIIK-1; OITK-7)

Henarypauus OenkoB. Paspymenue HaTUBHONM  KOHpopMmanuu OEIKOB  HM3MEHEHHEM
temriepatypbl, pH, o0paboTKOi MOUYEBMHOW, TyaHHIAUHXJOPUIOM. JleCTBUE IETEpreHTOB
(ITAB), ciupros, snektpoiutoB. (YK-1; VK-6; OITK-1; OITK-7)

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

Pa3zgen 3

20.

21.

22.

[lepBuuHas cTpyKTypa HYKJIEHHOBBIX KUCIOT. HyKi1€oTHabpl — MOHOMEpPHI HYKJIIEMHOBBIX KHCIIOT.
[TypuHOBBIE M MMPUMUJUHOBBIE OCHOBAHMSI.

CaxapHbIil KOMIIOHEHT HyKJIeoTH1a; neHTo3bl. Hykneo3zuael. Hykneotuas! — pochopHbie 3¢pupsl
HYKJICO3UJ0B. PaznuuHbple THUMNBI HYKJIEOTHIOB: Hykieo3ua-5' (umm  3')-moHodochatsr;
mudocdatsl; Tpudocharsl. Makpospruueckue cBsizu Mexay ainbgpa- u 6era-pocharamu, MEXIY
Oera- u ramma-docdaramu. (YK-1; YK-6; OIIK-1; OIIK-7)

CtpoeHre MOMMHYKJICOTUIHOW IEeNU Kak HEepa3BETBIEHHOIO MOJMMEpa. ODH3MMaTH4ecKas
Jerpajianysi HyKIEHHOBBIX KUCIOT. DK30HYKIeasbl u sHAoHykieassl. JJTHKa3er u PHKass1. (VK-
1; VK-6; OIIK-1; OIIK-7)

KonnuecTBEHHOE COOTHOILIEHUE A30TUCTBIX OCHOBAaHMI B HYKJIEMHOBBIX KHcJoTax. [IpaBuna
Yapradda. [lepBuunas  cTpykTypa  OHOJOTMYECKOTO  TOJIUMEpa. Hykneornanas
MOCJIeIOBATENbHOCTD HYKJIEHHOBBIX 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.
dnyopeciieHTHas aeTekius. ABromatudeckoe cekBenupoBanue. (YK-1; YK-6; OITK-1; OIIK-7)

24. A3oTuCTble OCHOBaHMSI M  BOJOPOJHBIE CBSI3U MeXAy HUMH. YoTcoH-KpukoBckue
KoMIuieMeHTapHbIe apbl ocHoBaHwuit. (YK-1; YK-6; OIIK-1; OIIK-7)

25. MakpomonekynsipHass crpykrypa JIHK. JIpoitmas cnupans Yorcona — Kpwuka. Ilpuniun
KOMIUIEMEHTAPHOCTU M €ro OMOJIOrMuecKkoe 3HaueHue. Peanusanus BOJOPOAHBIX CBs3eH U
ruApoPOOHBIX B3aMMOJCHCTBUI. AHTUNAapaIJIeNIbHbIE e C UICHTUYHBIM HH(OPMalOHHBIM
conepxanuem. Crimpanu3zanus. [Tapamerpsr cimpanu. (YK-1; YK-6; OITK-1; OIIK-7)

26. Jlenarypamus nsycnupanbHoit JIHK. Penarypaums JIHK. Monekynspuas rudpuausanus JJHK.
YcraHoBineHHE  CXOACTBAa HYKJIEOTHMAHOM  mocienoBarenbHocT  nenei  JHK — myrem
MoJIeKysipHoi rubpuausamyn. I'uopuansanus PHK-IHK. (YK-1; YK-6; OIIK-1; OIIK-7)

27. MakpomonekynspHas cTpykrypa PHK. Opnouenoueunocts PHK. Crompammzamus B PHK
(BTOpHYHasi CTPYKTypa). BHyTpuIlenoyeuHble KOMIUIEMEHTapHble B3auMmojencTBus. lletnu u
BuyTpennue nem mmuiek PHK. (VK-1; VK-6; OIIK-1; OIIK-7)

Pa3zpen 4

28. Tumbpl TEHETUYECKOTO MaTepHraja U MEXaHU3M €ro PEIUIMKALUN y Pa3IHMYHBIX BUPYCOB. THIIBI
B3aMMOJICHCTBHUSI BHpYyca C KIETKOH-XO3SMHOM. XapaKTepUCTUKAa HEKOTOPBIX BHPYCOB.
[poucxoxaenue BUpycoB u ux poib B domonun. (YK-1; VK-6; OIIK-1; OIIK-7)

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

Pa3znen 5

30. Kunernka peacconmanun aeHnatypupoBanHoi JIHK w crioxHOCTE TEHOMa JYKapHOT.
[TocneoBaTeIbHOCTH HYKICOTHI0B dyKapuoTrueckoro reaoma. (YK-1; YK-6; OITK-1; OITK-7)

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

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

Pa3zgen 6

33. Perumkanusa JIHK — ocHOBa pa3MHOXKEHHs JKMBBIX OPraHW3MOB, NEpeayll HacleICTBEHHBIX
CBOICTB M3 IIOKOJICHHS B TOKOJEHHE W Pa3BUTHsSI MHOTOKJIETOYHOIO OpraHM3Ma M3 3UTOTHI.
XKecrkas cBs3b MEKAY peruinkanueii u cerperanueii reaoma. (YK-1; YK-6; OIIK-1; OIIK-7)

34. EquHuna persiMKalud — pPerjIMKOH. EJWHCTBEHHBIM pEIUIMKOH OakTepuid M  MHOXKECTBO
PETUTHKOHOB dyKaproT. KouTpons permukaruu Ha ypoBHe ununmaiun. (YK-1; YK-6; OITK-1,;
OIIK-7)

35. [TommykoHCEpBAaTUBHBIA MeXaHU3M perumkanuu  (onbIT Mesenbcona u  Cramp, 1958 T.).
Pacxoxnenne neneit JIHK. Touka Hayana perumMkanuy — y4acTOK CBSI3bIBAHUS MHUIIMATOPHOIO
Oenka. PermkatuBHas Buiika. OmHO- M aByHanpaeienHas perwukanus. (YK-1; VK-6; OINK-1,
OIIK-7)

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

37. Cunre3 JIHK kak mocrnemoBaTenbHOE MPUCOSAMHEHUE HYKICOTHIOB K 3'-OH-KkoHIy 3aTpaBKu.
OOpa3oBaHue KOMIUJIEMEHTAapHOIO NPOAYKTa. YpoBeHb TouyHocTH permkamuun JHK.
Koppexktupyromiast 3'-5' sx3onykiaeasnas aktuBHOCTh JIHK-momumepas. (YK-1; VK-6; OIIK-1;
OIIK-7)

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

39. Pacruterenne nBoitHoW crnmpanu JIHK-matpumbl xenwkazamu. JlecTtaOuimusupyroniye OeiKu.
VYuactue tonmonsomepas. (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-nomumepassr E.coli — I (pepment Kopubepra), I1 u II1. x werBepruunas crpykrypa. (YK-
1; VK-6; OIIK-1; OIIK-7)

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

Oyukiun JTHK-monmumepas B kinerke E.coli: poas JIHK-momumepassr I B ynanenun aedexToB
npu penapauuu u PHK-3atpaBku npu perukanuu; II — B pemapanuu; III — B perumkanun
(peruinkasa ¢ BBICOKOH MPOIECCHBHOCTRIO M CKOpocThio mosmmepusanun). (YK-1; YK-6; OIIK-
1; OIIK-7)

JeranpHas kaptuHa cuare3a JJHK B permkaruBhoi Buike E.COli. Xemukasel — «Iararommey
aitoctepuueckue Oenku. [IpaiiMocoma — KOMIIEKC XEeJIMKa3bl U MpaiiMasbl Ha 3ama3/bIBaloien
nenu. Xenukasa Ha Beaymiei nenn. (YK-1; YK-6; OIIK-1; OITK-7)

Crpoenne JIHK-momumepassr III u ee ¢yHKIMOHMpOBaHWE B PEIUIMKATHUBHOM BHIIKE
xonodepmenTa . MuHUMAaINbHBIN (hepMeHT, CBI3YyIOIIUNA OelI0K, raMMa-KOMIUIEKC, OeTa-3aXHiM.
(YK-1; YK-6; OIIK-1; OIIK-7)

Mexanu3m obecriedeHrsi COTJacOBAaHHOTO CHHTE3a BeAyllell W orcrarouieil nenu. Pemmucoma.
3aBepiieHre CHHTE3a 3ana3zapiBaromieii nenu u3 ¢pparmentos Okazaku. (OIIK-2, OIIK-3, I1K-2,
ITK-6)

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

Pa3zgen 7

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

Tpanckpunuuss Kak OCHOBa peryjsillud HKCIpeccuu TreHoB. Marpuunblii cunre3 PHK.
Komrmutemenraprocts nponykra PHK-nonumepasnoii peakuuu matpune. (YK-1; YK-6; OIIK-1,;
OIIK-7)

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

Tpanckpunuus y sybakrepuil. [lonstue oneponoB u nonuuuctponHbix MPHK. Ilpomotop u
tepmunaTop tpanckpunmuu. (YK-1; YK-6; OITK-1; OIIK-7)

[Ipumepsl perynsiuMM akTUBHOCTM TE€HOB C HCIIOJNb30BaHMEM Habopa curma-cyObelInHHLL.
CTpykTypa npoMoTOopoB: 06iacTu HykiIeoTuaoB (—35) u (—10). Ctpykrypa Tepmunatopos. (YK-
1; VK-6; OIIK-1; OIIK-7)

WMuannmanus TpaHcKpuniuu: stamnsl. OnepoH Kak crnocod peryssiuu TpaHcKpunuuu. [Ipumeps
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, yrmnmmsupyromux nakrosy. Lac-omepon E.coli. Cxema
XKakob6a-Mono. Ilonstus “penpeccop”, ‘“‘aktuBarop”, “omeparop”. CnocoObl H3MEHEHHS
aKTHBHOCTH perpeccopoB u akTuatopoB. (YK-1; YK-6; OIIK-1; OITK-7)

[Tpumeprl perymsiuMy  akTUBHOCTH ONEPOHOB Ha craauu uHMnMauuu. ConpsbkeHue
tpanckpunuuu u Tpancisauun. (YK-1; VK-6; OIIK-1; OITK-7)

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

Tpanckpunuuss y 3ykapuoT. TpaHCKpUNIIMOHHAs AaKTUBHOCTb TIE€TEPO- U JYXPOMATHHA.
Co3spesanne PHK u tpancnioptr PHK u3 simpa B nutoruiasmy. (YK-1; YK-6; OIIK-1; OITK-7)
PHK-nmonmumepass! kietok sykapuot. @ynkimn PHK-onmumepas I, 11 u 111 B knerke. (YK-1; YK-
6; OTIK-1; OIIK-7)

Cy0Obenunnunsiii coctas PHK-nonumepas 1, 11 u III. O6mume cyoweaunuist. [Ipomoropsr PHK-
nonumepassr 1. Tunsl mpomoTopoB, ocobernoctu ux crpoenus. (YK-1; YK-6; OIIK-1; OITK-7)
[TonsiTHE: «OCHOBHBIE (PAKTOPHI MHULUALMM» TpaHCKpUNIMHU. OCHOBHBIE (haKTOPBl WHULMALUU
tpanckpunuun PHK-monumepaser 1I. Oransl mHHnmanuu tpanckpunuuu Ha npumepe PHK-
nonumepassl [l B3aummopeilicTBue OCHOBHBIX (DaKTOPOB TPAHCKPUIILMU NPU WHHUIIHALUH.
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JlononHuTENbHBIE (HaKTOPHI MHUIMALMH, MecTa CBs3bIBaHHs (akropoB TpaHckpumuuu. (YK-1;
YK-6; OIIK-1; OIIK-7)

60. CiocoObl M3MEHEHHsT aKTUBHOCTH (akTOpoB. TpaHCKpUNIIIMOHHAS AaKTUBHOCTh T€HA €CTh
pe3ysIbTaT B3aUMOJICHCTBUS aKTUBATOPOB ¥ HHIHOMTOpoB Tpanckpumimu. (YK-1; YK-6; OIIK-1;
OIIK-7)

61. OcoOEHHOCTH peryJslui TPAaHCKPUIILMY B MHOTIOKJIETOYHBIX OpraHu3Max. ['eHbl «JoMaliHero
xo3sicTBay. Jnonranus. Dakropel snoHranmu. Tepmunauust tpanckpumimu. (YK-1; YK-6;
OIIK-1; OIIK-7)

Pa3nea 8

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

63. DK30H-UHTPOHHOE CTPOCHUE Koaupyromei obnactu mnpeamectBeHHMKa MPHK asykapuor.
Crnaiicuar 3x30HOB. MexaHu3M cIuaiicuira ¢ oopazoBaHueM Jiacco-uHTpoHa. Crutaiicocoma.
(YK-1; YK-6; OIIK-1; OIIK-7)

64. Perynauuss sKcOpeccMM TI'€HOB IyTeM albTepHAaTHMBHOro crulaiicunra. OOpa3zoBaHue
TKaHecnenupuyeckux nzopopm Oenka. JkoHoMU4HOE ucnoib3oBanue PHK-npenmecrsenHuka.
(VK-1; YK-6; OIIK-1; OIIK-7)

65. BkroueHne W BBIKIIOYCHHE TEHOB. Perymmpyembrii  OenkamMu — KackaJg — IIPOIECCOB
aJIbTepHATUBHOTO ciiiaiicuira. CoBpeMEeHHOE OIpe/iesIeHUe I'eHa KaK peajn3alus CliocoOHOCTH
UCTIOJIB30BAaTh 3HAHUS O COBPEMEHHOW (DU3MYECKOH KapTWHE MHUpaA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BeUIeCTBAa [UIsl NMOHMMAaHMs OKPYXKarollero Mupa u
seiennit npupoasl . (YK-1; YK-6; OIIK-1; OIIK-7)

Pa3zgen 9

66. buocuHTe3 OeKOB Kak HauboJIee CIIOKHBIA U YHEPTOEMKHI TIPOLIECC pealin3alui TeHETHYECKON
uHpOpPMaLlUY, TPOTEKAIOIIUNA C BBICOKOH CKOPOCTbIO M TOYHOCTHbIO. DyHAaMeHTaJbHbIE
OTKpbITHS 50-X T070B: pUOOCOMBI KaK MECTO CHHTE3a OEJIKOB; aKTUBALUSI aMUHOKHUCIIOT IIYTEM
obpazoBanus amuaoanmwi-TPHK. (YK-1; YK-6; OIIK-1; OITK-7)

67. l'eneTnuecknii KojA. OKCIepUMEHTANIbHAs pacmudpoBka reHeTmdeckoro komxa (1961 r.).
[Tonstue konoHa. TPHUILUIETHOCTb, BBIPOKIACHHOCTh, HEMEPEKPhIBAEMOCTh KOja 0€3 3aIsThIX.
VYcTaHOoBIIEHHE «YHHMBEpPCAIbHOI0» KOJOBOro cjoBapsi (OakTepuu, LUTOIJIa3Ma JYKAapHUOT).
Tepmunaropusie kogoubl. (YK-1; YK-6; OITK-1; OIIK-7)

68. Tpaucnoptaeie PHK. Ilomsitme antmkomona TPHK. Ero pacmonmoskeHwe BO BTOPHYHOW H
tpetnuHoil cTpykType TPHK. KopoH-anTukonoHoBble B3aummopeiictBus. IlpaBuima konoH-
AQHTUKOJIOHOBOTO criapuBanus Kpuka u ux nexoropsie cnencrus. (YK-1; VK-6; OIIK-1; OIIK-
7)

69. Tpaucnoptaeie PHK. Crpykrypa TPHK. IlepBuuHnast cTpykTypa: AJMHA IIeTIed; BTOpUYHAsS
CTPYKTypa: «KICBEPHBIH IHCT», AByCIUpalbHble U oxHocnupanbHbie ydactku. (YK-1; VK-6;
OIIK-1; OIIK-7)

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

71. Pubocomuslil stan TpaHcusiuuu. CTaauyu TPaHCHISALMU: MHUIMALKS, 3JIOHTAlUs U TepMHUHALIMSL.
[TocnenoBarenshoe  cuutbiBanue MPHK  pubocomamu.  Ilommpubocomsl.  PabGounit
(anonranuonHbii) 1k pudocomsl. (YK-1; YK-6; OIIK-1; OTIK-7)

72. Perynauusi TpaHCIALMU Yy SyKapuoT Ha CTaJud HMHULMAIMKM KaKk IpuMepa TOTOBHOCTU K
pealM3allud  CHCTEMbl MEHEKMEHTa KadecTBa OMOTEXHOJOTMYECKOHM MPOAYKIHH B
COOTBETCTBUH C TPEOOBAaHMSMH POCCHICKUX U MEXIYHApOJIHBIX cTaHaapToB kauectBa. (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 yyacrok) (YK-1; VK-6; OITK-1; OIIK-7)

OyHknuu cBs3biBaHUsA: yaepkanue nentuauia-TPHK wmm neanmmnupoannoit 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)

OYHKIMKU CBS3BIBAHUS: CBsA3bIBaHUE O€NKOBBIX (akTopoB TpaHcassuuu u ['TO (dakrop-
csspiBaromuil yuactok). (YK-1; YK-6; OIIK-1; OITK-7)

OnoHranuoHHbll 1muki  pubdocombl. [locnenoBaTenbHOCTh COOBITUI M MOJEKYJSPHbBIE
mexanusMmel: nepebop TPHK; y3naBanme aHTHKOJOHA; OTOOpP MPaBHIBHOIO KOJOH-
AHTUKOJOHOBOIO  KoMmIUiekca. TpaHcmentuaauus (oOpazoBaHue  MENTHAHON  CBA3H).
Tpancnokauus. [lepenBmxkenne MaTpUIlbl PU TpaHCIOKAMU. Mojellb TMHAMUYECKOU paboThl
pubocomsl B aourannonnom nukie. (YK-1; YK-6; OIIK-1; OITK-7)

Wuunumanus TpaHCIsaUMy. 3Ha4Y€HWE MHULMALUKU TpaHCIAUuu. MHunuupyromyue KOJOHBI U HUX
nonoxenue B MPHK npo- u sykapuor. Wuunmaropusie TPHK u mHUIMaTopsl TpaHcasuuu.
benkoBbie dakropbl wHunManmu. CocrosHue pubocom mepen ununmarmei. (YK-1; YK-6;
OIIK-1; OIIK-7)

Wuunumanus TpaHCIsLUMU Yy MPOKapuoT. Accouuanus npokapuornyeckoil 30S-cyOuacTHilbl
puOOCOMBI ¢ MaTpUYHBIM MOJUHYKIeoTUa0oM. [locnmemoBaTenbHOCTh COOBITUH B Mpoliecce
WHHIUALWY Y TpokapuoT. MHunmanus tpancisiun y sykapuor. (YK-1; YK-6; OIIK-1; OITK-7)
Tepmunanus Tpancnsuuu. I[Ipo- u sykapuoTuueckue OenkoBble (HAKTOPbl TEPMHUHAIUY;
y3HaBaeMble UMH TEPMUHHUPYIOIIKE KOJIOHBI. CBsi3piBaHUE (PAKTOPOB TEPMHHAIIMH 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 JJHK — mexanusm ucnpaBieHus NOBPEXKACHHM B HEW. Tumbl MOBpeXAArOIIMX
usmeHennii B JIHK (ToukoBble MyTanuu, CTpYKTYpHbIe HapymeHus) u ux mnociueacteus. (YK-1;
YK-6; OIIK-1; OIIK-7)

YHUBEpCAIIbHOCTh NPUHIMIIOB penapanuy y Mpo- U JYKapuoT. DPPEeKTHUBHOCTb CUCTEM
penapanuu. (YK-1; YK-6; OIIK-1; OITK-7)

6.3. llIkaia OEHOYHBIX CPEACTB

YpoBHHU Kpurtepun ouennBanus OueHouHnbie
OCBOEHMA cpeiacTBa
KOMIIEeTeHIH I (k0,1-BO 06aJ1710B)
[TIponBuHyTHIN 3Haer: TectoBbie 3amaHust
(75-100 6ammoB) |-  oraMyHO ~ 3HaeT  MeToabl  ommaaeHus | (31-40)
«3aYTEHOY, CMOCOOHOCTPIO ¥ TOTOBHOCTBIO — HCHOJB30Bath | Pedepat (9-10)
COTJIIMYHOY OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JTUCIUIUIMH B TPOQECCHOHANBHOW AeATeNFHOCTH, | Bompockr TSt

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

MO/JICITUPOBAHHS, TEOPETUIECKOTO u | 6amioB

AKCIIEPUMEHTAILHOTO UCCIIEIOBAHNUS;

-OCHOBHBIC TCPMHUHBI U TTOHITHSI TUCITUTUIAHBI,

YwMmeer:

OTIIMYHO YMEET TMOJb30BaThCSI CIIOCOOHOCTBIO K

peanu3alyy U yIpaBIeHUI0 OMOTEXHOIOTHYECKIMHU

POIIECCaMH;
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Bianeer:

- OTJIMYHO BJAJEET CHOCOOHOCTBIO MCIIOJIb30BAThH
3HAHMS O COBPEMEHHOW (PM3NYECKON KapTHHE MUDA,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHUHU BEILECTBA JUTS IIOHMMAaHMs
OKPY>KaOILEro MUPA U SIBIICHUHN IPUPOJIBI;

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

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

3HaerT:

- Xopouio 3HaeT METOJbI OBJIAJCHUS
CIIOCOOHOCTBIO M T'OTOBHOCTBIO  HCIIOJB30BaTh
OCHOBHEIC 3aKOHEI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(EeCCHOHAIBHON JEATEIBHOCTH,
MPUMEHSATh METOJbl MaTEeMaTHYECKOr0 aHalu3a U
MOJICIIMPOBAHMS, TEOPETUYECKOTO H
AKCIIEPUMEHTATBHOTO UCCIIEA0BAHMUS,

VYmMmeer:

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

Bnaneer xoporo:

- CHOCOOHOCTBIO  HCIOJIH30BaTh 3HAHUA O
COBPEMEHHOM  (HU3MYECKOW  KapTHHE  MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHUHU BEIIECTBA IS [IOHMMAaHHS
OKPYKaIOIIEr0 MUPA U SIBJICHUH TPUPO/IBI;

- TOTOBHOCTBIO K  peaM3allud  CUCTEMBI
MeHEIKMEHTa  KayecTBa  OHMOTEXHOJIOTMYECKOM
OPOAYKIIMM B COOTBETCTBUM C TpeOOBaHUAMU
POCCHHCKMX W  MEXIYHApOJIHBIX  CTaHJapTOB
KayecTBa.

TectoBble 3amaHus
(21-30)

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

[Toporossrii
(35 - 49 GamoB)

«3a4TEHOY,
«Y0OBJIETBOPUTEI
BHO»

3Haer:

- YIOBIETBOPUTEILHO 3HAET METOMAbl OBJIAJCHUS
CIIOCOOHOCTBI0O M TOTOBHOCTBIO HCIIOJIL30BaTh
OCHOBHEIE 3aKOHBI €CTeCTBEHHOHAYYHBIX
JTUCIUIUIMH B TPO(EeCCHOHATBHON JEeSTEIBHOCTH,
MPUMEHSATh METOIbl MaTeMaTUYECKOrO aHalu3a M

MOJICITUPOBAHMS, TEOPETUYECKOTO it
AKCIIEPUMEHTAIBHOTO UCCIIEA0BAHMS,

YmMmeer:

- YIOBJIETBOPUTEIBHO YMEET  IOJIb30BaThCS

CIIOCOOHOCTBIO K pealu3allii U  YIPaBJIECHUIO
OMOTEXHOJOIMYECKUMH MPOLIECCAMHU;

Bmaneer:

- YIOBJETBOPUTEIILHO BIIAJEET CIIOCOOHOCTHIO
MCIOJIb30BaTh 3HAHUS O COBpPEMEHHOU (u3nyecKon
KApTUHE  MHpa, POCTPAHCTBEHHO-BPEMEHHBIX

TecToBple 3amaHus
(11-20)

Pedepar (5-8)
Bormpocst JUIS
sk3ameHa (19-21)
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3aKOHOMEpPHOCTSIX, CTPOEHUM  BEIleCcTBA AN
IIOHUMAaHUsl OKPYKAalOIIero Mupa U  sBICHUH
IIPUPOJIBL;

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

Ka4ecTBa.
Huzkuii He 3naer: TecroBble 3amaHust
(TOTIOPOTOBBIA) METOJIbI OBJIAZIEHHUS CITOCOOHOCTHIO M roTOBHOCTRIO | (0-10)
(KOMIIETeHIIUs HE | UCIOIb30BATh OCHOBHBIC 3akoHbI | Pedepat(0-6)
copmupoBaHa) €CTECTBEHHOHAYYHBIX JCIIATUTAH B | Bompockr TUTS
(Menee 35 | mpodeccHOHANBHOW — JEATEIBHOCTH, NPUMEHSTH | 3k3ameHa— (0-18)
0a/uioB) — «HE | METObBI MaTeMaTHYeCKOTrO aHaJm3a "
3aYTEHOY, MOJICTTHPOBAHHSI, TEOPETHUYECKOTO "
«HEYJOBIIETBOPHUT | SKCIEPUMEHTAILHOTO HCCIICIOBAHUS,
€IbHO» He ymeer:

- TI0JIb30BAaThCS CHOCOOHOCTBIO K pealu3allid U
YIPaBIECHUIO OMOTEXHOJIOTHYECKHUMH MPOIIECCAMHU,;
He Bnaneer:

- CHOCOOHOCTBIO  HCIOJIB30BaTh 3HAHUA O
COBPEMEHHOM  (U3MYECKOW  KapTHHE  MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHUHU BEIIECTBA IS [IOHMMAaHHS
OKPYKaIOIIIETr0 MUPA U SIBJICHUH TPUPO/IBI;

- TOTOBHOCTBIO K  pCaM3allid  CHUCTEMBI
MEHEHKMEHTA  KauyecTBa  OHMOTEXHOJIOIHYECKON
MOPOAYKIIMM B COOTBETCTBUM C TpeOOBaHUAMU
POCCHHCKMX W  MEXIYHAPOJIHBIX  CTaHIapTOB
KayecTBa

Bce xommiaekThl OIICHOYHLIX CPCICTB (KOHTpOHBHO'I/I3MepI/ITeJ'H>HBIX MaTepI/IaJ'IOB),
HEOOXOJMMBIX JUIsl OLIGHKHM 3HAHWM, YMEHWUW, HABBIKOB M (WUJM) OIbBITA JACSITEIBHOCTH,
XAPaKTCPUIYIONIUEC STAIlbl (I)OpMI/IpOBaHI/IH KOMHCTCHI_[I/II\/'I B Iponecce OCBOCHUA AUCHUIIIINHBI
(Momynst) moApOoOHO TpeACTaBieHbl B JOKyMeHTe «DOHJ OIIEHOYHBIX CPEACTB IUCIMUILIUHBI
(MOIyYIIS)».

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

7.1. OcHoBHas yueOHasi JuTepaTrypa:

1. baxxenona, .A. OcHOBbI MOJIeKyIsipHON Onosoruu. Teopus U mpakTuka : yueOHOe mocodue
. DJIIEKTPOHHO-OMOMMOTEeuHas cuctema : cat / U.A. baxenona, T.A. Ky3nenosa. — CaHkT-
[Terepbypr Jlawp, 2021. — 140 c. — ISBN 978-5-8114-2698-0 — URL:
https://e.lanbook.com/book/99204. — Pexxum mocTyma: /i 3aperHCTPUp. MOJIb30BaTEaCH. —
TexcT : 3IeKTPOHHBIH.

2. CkopuoBa, H.H. OcHoBbl OmoxmMuu u MoJekyiaspHor Ouonormn. Y. 1. Xummueckue
KOMIIOHEHTHI KJIETKU: yueOHoe mocobue. [DnekTpoHHblil pecypc] — Dnektpon. gan. — CII6. :
HNY UTMO, 2016. — 154 ¢. — 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] : yaedHnoe 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/ nmox pen A.W. Herpycosa.- M.: H3-Bo
Mock. yH-Ta, 2012. — 477 c.

3. Kparkuii Kypc JEeKIMH MO MOJICKYJISIPHOH Ouosoruu [DIeKTpOoHHBIH 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. — 3arm. ¢ skpana.

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

1. Meroauueckue yKa3aHus s MPAKTHYSCKUX 3aHATHN MO JUCHUIUIMHE «OCHOBBI MOJIEKYJISPHOM
ouosorum» s oOydaronuxcss mo HanpapieHuto noarotoBku: 19.03.01- buortexHomorwus.
Mpuuypunck- Haykorpag PO, Muuypunckuit ['AY, 2023.

7.4. UndopmanmoHnbie U HU(PPOBLIE TEXHOJIOTHH (IIPOrPaMMHOe
o0ecneveHnne, COBpeMeHHbIe MPodecCHOHANIbHBbIEC 0a3bI JAHHBIX U

HHGpOPMALIMOHHBIE CTIPABOYHBIE CUCTEMbI)

VYuebHasg aucuuiuiiHa (MOIyJb) MpelycMaTpUBAaeT OCBOCHUE HWH(MOPMALMOHHBIX H
U(POBBIX TEXHONOTUH. Peanmu3anus mudpoBhIX TEXHOIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE
SBISICTCA OJHOW W3 BaKHEHIIMX Leied oOpa3oBaHMs, Jarollell BO3MOXXHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadecTBa OOYYaromMXCs Kak OyaylmIuX BBICOKOKBaTH(DHIIMPOBAHHBIX
CIEUAJINCTOB.

[ndpoBbie TEXHOJIOTHU MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()(HEKTUBHOTO peUIeHUS
3a7jad  MPO(EeCcCHOHANTBHOIO0, COLMAIBHOIO, JMYHOCTHOIO XapakTepa C HCIHOJIb30BAHHUEM
pa3MYHBIX BHJIOB KOMMYHUKAIIMOHHBIX TEeXHONOTHH. OcBoeHHE HU(POBBIX TEXHOJOTHH B
paMKax JaHHOM JUCUMIUIMHBI (MOAYNS) OPHUEHTHUPOBAaHO Ha CIIOCOOHOCTH O€30IacHO U
HaJJexamuM o0pa3oM IMoJydaTb JOCTYI, YIpaBisTh, WHTErpUpPOBaTh, OOMEHUBATHCH,
OLICHMBaThb U cO3JaBaThb HH(POpPMALMIO C TOMOUIbIO HHU(POBBIX YCTPOMCTB U CETEBBIX
texHojoruil. dopmMupoBaHre HUPPOBOI KOMIIETEHTHOCTH IpPEAINoNaraeT padoTy C JTaHHBIMH,
BIIaJICHUE UHCTPYMEHTAMH 11 KOMMYHUKALIVHU.

7.4.1. DIeKTPOHHO-0UOJIMOTEYHASI CHCTEMBbI U 0a3bl JTAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas s51eKTpoHHast OMOIMOTEKA)

2. DnekTpoHHO-OMONMOTeuHass cucteMa wm3narenbcTBa «Jlamby (https://e.lanbook.ru/)
(ToroBOp Ha OKa3zaHUE YCHyT IO MPEJOCTAaBICHMUIO JOCTyNa K 3JIEKTPOHHbIM m3ganusm OO0
«M3patenbctBo Jlanb» ot 03.04.2023 Ne 1)

3. DnexTpoHHO-OMOMHOTEUHas cucTema u3aarenscrBa «Jlanby» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT TO MPETOCTABICHHUIO JOCTYMa K 3JeKTpOHHBIM m3gaHusiM OO0
«M3narenscTBO Jlanb» ot 06.04.2023 Ne 2)

4. ba3a maHHbIX MMEeKTpoHHBIX MHPOopMannoHHBIX pecypcoB @TBHY INHCXb (norosop
no 00ecreueHHnIo JI0CTyNna K 3JIeKTPOHHBIM HHpopMannoHHbIM pecypcam OI'BHY ITHCXb
yepe3 TepmuHan yaanenHoro goctymna (TY I ®I'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5.  DnektpoHHO-OMOMMoTeuHas  cuctema  «AgriLiby  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTTIANICHHE HA IpeAoCcTaBieHHe JocTyma ot 13.04.2023
Ne 6/1 k Jlunterzuonnomy goroopy ot 04.07.2013 Ne 27)
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6. DnexTpoHHast bubnuoreynas cucrema «HanmonanbHbIN UppPOBON pecypc «PyKOHT»:
Komnekmuu «ba3ossiii MmaccuB» U «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT 1o mpeaocraBieHuio goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «daextponnoe nsgateasctBo KOPAUT» (https://urait.ru/) (ZoroBop Ha oKa3aHHe
YCIYT TIO TPEJOCTaBIEHUIO JOCTynma K oOpaszoBatenbHOM miathopme OO0 «DnekTpoHHOE
usnarensctBo FOPAMTY ot 06.04.2023 No 6)

8. DnexkrponHo-OMOIMOTeuHast cuctema «Bepuanckuity  (https://vernadsky-lib.ru)
(moroBop Ha 6€3B0O3ME3THOE HCIIOIB30BaHKE Mpou3BeacHMH 0T 26.03.2020 Ne 14/20/25)

9. baza nannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npenocraBnennu nocrymna k oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

10. Cornamienue o COTPYIHUYECTBE MO OKa3aHUIO OUOIMOTEUYHO-MH(POPMAIIMOHHBIX U
COIIMOKYJIBTYPHBIX YCIYT TOJh30BATENIIM YHUBEPCUTETa W3 YHCIA WHBAIUAOB IO 3PCHHIO,
CIa0OBUASIINX, UHBAIUIOB IPYIMX KaTeropuil ¢ OrpaHHMYEHHBIM JOCTYNOM K HH(popmanuu,
JUI, UMEIONINX TPYyAHOCTH ¢ ureHueM MiockornedaTtHoro tekcta TOI'BYK «TamGoBckas
obrnacTHas yHHUBepcaibHas Hay4yHas oubiaroTeka UM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanuuectse ot 16.09.2021 Ne 6/H)

7.4.2. UndopManmoHHble CHIPABOYHbIE CHCTEMbI

1. CopaBouHas mpaBoOBas

CHUCTEMa KOHCYJ'ILT&HTHJ'IIOC

(IoroBOp IOCTaBKU U

coIpoBOXKAeHUS dK3eMIUIsIpoB cucteM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/9C)
2. DnekTpoHHBIM mnepuoanueckuii crnpaBouHuK «Cucrema ['APAHT» (moroBop Ha
YCIAYTH 10 COMpOoBOXaeHUIO 0T 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe Mpo(eccuoHaIbHbIE 0a3bI JaHHBIX
1. ba3za JmaHHBIX HOPMATHBHO-IIPABOBBIX AaKTOB HMH()OPMAIIMOHHO-00pa30BaTEILHON
nporpammsel «Pocmeron» (moroop ot 11.07.2022 Ne 530/2022)
2. baza nmannbix Hayunoit snektponnoit 6ubnumorexku eLIBRARY.RU — poccuiickuit
UHPOPMAIIMOHHO-aHAIUTHYECKUN TIOpPTajl B OOJACTH HAYKW, TEXHOJOTHH, MEIWIUHBI |
obpasoBanwus - https://elibrary.ru/
3. TTopran oTKpBITHIX HaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/

4. OrtxkpsoiTeie naHHble DenepanbHON  CITyKObI

https://rosstat.gov.ru/opendata

FOCYJApCTBEHHOW CTATHUCTUKH -

7.4.4. JIuuieH3MOHHOE U CBOOOHO pacnpocTPaHsieMoe MPOrpaMMHoOe
o0ecrnieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI 0 MPOM3BOACTBA

Ne Hanmenosanne Pazpabotunk | JoctymHocts | Ccbuika Ha Exgunbiii PexBu3uTh
1o (MIIEH3MOHHOE | peecTp POCCUICKUX | MOATBEPKIAOIIETO
(mpaBoobiamat , CBOOOTHO MporpamMMm JIJjist JIOKyMeHTa (TIpu
eJlb) pacripoctpansie | O9BM u BJI (npu HaJIN41H )
Moe) HAJTMYUH )
1 | MicrosoftWindows, | MicrosoftCorp | JIutieH3nonHoe - JIutieH3ust
OfficeProfessional oration ot 04.06.2015 Ne
65291651 cpox
JIEUCTBHUSL:
OeccpouHO
2 AHTUBHPYCHOE AO JIunensuonnoe | https://reestr.digital. | CyGiuiien3uoHHbIH
IPOTPaMMHOE «JIaboparopus gov.ru/reestr/36657 nmorosop ¢ 000
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obecrieyenue Kacnepckoro» 4/?sphrase_id=4151 «Codrekc» oT
KasperskyEndpointS (Poccwust) 65 06.07.2022 Ne 6/,
ecurity juist Ou3zHeca CPOK JCHCTBHS: C
22.11.2022 mo
22.11.2023
3 | MoitOducCranmaptr | OOO «Hoseie | Jlunensuonnoe | https://reestr.digital. [ Konrpakr ¢ OO0
HbIH - obiauHbIe gov.ru/reestr/30163 «PyOHuKOH»
OducHBIIf TTaKeT TEXHOJIOTHIY 1/?sphrase_id=2698 | ot 24.04.2019 Ne
1151 paboTEHI C (Poccus) 444 0364100000819000
JIOKyMEHTaMH 012
Y TIOYTOM CpOK JICUCTBUS:
(myoffice.ru) OeccpouHO
4 IIporpamMmMHas AO Jnnensuonnoe | https://reestr.digital. JInneH3noHHEBIIT
cucTema s «AHTHILIarHaT gov.ru/reestr/30335 morosop ¢ AO
oOHapyKeHUS » (Poccus) 0/?sphrase_id=2698 | «AnTtumiaruar» ot
TEKCTOBBIX 186 17.04.2023 Ne
3aMMCTBOBAHUH B 6627, cpok
y4eOHBIX U HAyYHBIX JIEUCTBHSL: C
paborax 17.04.2023 mo
«AHTHUTUTaTHAT 16.04.2024
BY3»
(https://docs.antiplag
iaus.ru)
5 AcrobatReader AdobeSystems CBo00IHO - -
- IPOCMOTP pacmpocTpasse
nokymeHToB PDF, Moe
DjvuU
6 FoxitReader FoxitCorporati CB000IHO - -
- IPOCMOTP on pacrnpocTpaHsie
nokymeHToB PDF, MOE€E
DjVU
7.4.5. Pecypcbl HHGPOPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«AHTepHeT»
1. CDTOwiki: 6a3a 3Hanuit no mudposoii Tpanchopmanuu https://cdto.wiki/
2. Pexxwum noctyna:.garant.ru - cnpasouno-npaBoBas cucrtema «[CAPAHT»
3. Pexxum nmoctynma: www.consultant.ru - cmpaBodHO-TipaBoBasi cucrema «KoHCymbTaHT
[Tmroc»
4, Harmmonaneueiii  mudpoBoit  pecypc «PykoHT» - MexoTpacieBas DJIEKTPOHHAs

oubnoteka Ha 6ase TexHojorun Konrekerym http://www. rucont
OnexkTpoHHass OubOnMoTeuHass cucreMa PoOCCHIICKOrO TOCYZapCTBEHHOTO arpapHoro
3a0YHOT0 yHHUBepcuTeTa http://ebs.rgazu.ru
WuterpupoBannas Cuctema Mudopmarmonnsix PecypcoB Poccuiickoit Akanemun Hayx
http://isir.ras.ru/win/db/help.asp

5.

6.

7.
8.
9.

10.

Otkpeitass Pycckas anekTpoHHas Oubnmoreka www.orel.rsl.ru

Poccwuiickas rocynapctBennas oubnmoreka (PI'B) www.rsl.ru/ru/sl
CenbCKOXO03HCTBEHHO AJIeKTpOHHOM Oubmoteke 3Hanuit (CObu3) www.cnshb.ru/akdil
Poccuiickas cenbckast nHopMarronHas cetb WWw.fadr.msu.ru

31



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.garant.ru/
http://www/
http://ebs.rgazu.ru/
http://isir.ras.ru/win/db/help.asp
http://orel.rsl.ru/
http://www.rsl.ru/ru/s1/
http://www.cnshb.ru/akdil
http://www.fadr.msu.ru/

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

12.  ISHS - MexayHapoaHoe 00IIecTBO CaloBOAYECKUX HAyK WwW.ishs.org

13. Floridata - AJIEKTPOHHAS SHIMKJIONEINS pacTeHuit
http://www.streetside.com/plants/floridata

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

15. 0a3bl JTaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbBIC U MOUCKOBBIC crucTeMbl Rambler, Yandex,
Google, nayuHast 3;11eKTpOHHAs OUOIMOTEKA.

16.  www.molbiol.ru

17. www.nhature.ru

18.  www.biotechnolog.ru

7.4.6. HI/I(I)I)OBI)IE HHCTPYMEHTBI, IPUMCHIACMbIC B OﬁpainBaTeJ]l)HOM
npoiecce
LMS-miardopma Moodle
Bupryansnas nocka Mupo: miro.com
BuptyansHas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunblie cepBuckl: Snnekc./uck, Obmako Mail.ru
Cepsucel onpocos: Suaexc @opmel, MyQuiz
CepBsucsl Buaeocss3u: Sunekc tenemoct, Webinar.ru
CepBuc coBMECTHOW pabOTBl Haa TpoekTamu Juig  HeOonpmux rpynm  Trello
http://www.trello.com

NN E

7.4.7. HndpoBble TEXHOJIOTHHU, IPUMeEHsIeMble PH U3yYeHUHU

JTUCHHUILINHBI
Ne | Ludposble TEXHOIOTHN Bunsl yue6HoIt paboThI, dopmMupyemblie
BBITIOJIHSIEMBIE C IPUMEHEHHEM KOMITETCHIIUU
TUPPOBOH TEXHOJIOTHH
1. | OGnaunble TEXHOJIOIUU Jlexuuu YVK-1
CamocTrosiTenpHas paboTta
2. | bonpmme manubie Jlexkun VK-1
CamocTrosiTennpHas padoTa

8. MarepuajibHO-TeXHUYECKOe o0ecnevYeHne U CIUIIIUHbI

YyeOHas 1. JKamrosu ropusontanbHbie Ha | 1. Microsoft Windows 7
aynuropust st | Tpu okHa (MHB. Ne 2101065486) (mmuuensust ot 31.12.2013 Ne
MIPOBEJCHUS 2. UnrepaktuBHas nocka (nHB. No | 49413124, 0eccpovHo).
3aHSATHH 2101040205) 2. Microsoft Office 2010
JIEKIITUOHHOTO 3. CucTeMHBIN KOMIUIEKT: | (muuen3uss oT 04.06.2015 Ne
THTIA (r. | mporieccop Intel Original LGA | 65291658, 6eccpouHo).

Muuypunck, yi. | 1150,  Bentunstop  Deepcool
Nurepnaunonans | THETA 21, marepuHckas muiata
Has jgoMm Ne 101 - | ASUS H81M-K<S-1150 iH,
2/32 mamsate DDR3 4 Gd, xectkuid
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muck 500 Gb, kopmyc MAXcase
H4403, 6xokx mmrtanusg Aerocool
350W ( uaB. Ne 21013400740)
4. Tlpoexktop Viewsonic PJD6243
DLP 3200 lumens XGA 3000:1
HDMI 3D
5. HaGopsl J1eMOHCTpallMOHHOTO
000pynoBaHUs u y4eOHO-
HaIJISIHBIX TOCOOHIA.

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

JJIsL

1. Cymunbabiit mkadp CM 50/250-
500-IIC (uuB.Ne 41013401713)
2. Becnr DIIEKTPOHHBIE
(uaB.N02101040151)

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

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

6. Hocka kiaccHas (MHB.Ne
41013602279)

7. Kpecno opucnoe AV 204 PL
MK tkanpb (nHB.Ne 41013602313)
8. Mukpockon  MeIUIMHCKUN
buomen 2 (unB.Ne 41013401743,

41013401742, 41013401741,
41013401740, 41013401739,
41013401738, 41013401737,
41013401736, 41013401735,
41013401734, 41013401733,
41013401732, 41013401731,
41013401730, 41013401729,
41013401745, 41013401744)

9. Hacrennslii 3kpan Lumien
Master Picture 220-220 cm (uaB.Ne
41013401708)

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

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

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

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

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

41013602323, 41013602322)
14. Uleiikep-unkyoarop ES- 20/60
¢ mrardopmoii P-16/250, BioSan,
c aepxarenem misg 16 mrtyk 250
min  komO/ctak. BS-010135-CK
(nHB.Ne 21013400713)
15. Pedpakromerp UPD-45462M
C TOJACBETKOM W JOI.IIKAJIOH.
(mHB.No 41013401711)
16. VYaerporepmoctar (uHB.Ne
1101040311)

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

YueOHas

I. Cron CVY168 (uHB. No

1. Microsoft Windows XP,7
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ayauTopus  JJIs
MIPOBEICHUS
3aHATUI
CEMHUHAPCKOTO
THTIQ (r.
MuuypuHCK, VI
HNHTepHaMoHaNb
Hast, na. 101,
3/239a)

21013600294)

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

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

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

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

noctynoMm B OMMOC yHuBepcurera.

(muuen3ust ot 31.12.2013 Ne

49413124, OeccpouHo).
2. Microsoft Office 2003,
2010 (JIU1IIeH3Us oT
04.06.2015 No 65291658,
OeccpoyHo).

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

4. nanoCAD (Bepcus 5.1
JIOKajbHas, 0Opa3oBaTelbHAS
JIMLIEH3UsA, CEPUMHBIA HOMED

NC50B-270716 JTUICH3US
JEUCTBUTENbHA  OECCpPOUHO,
OecruiaTtHas).

5. IlporpaMMHBIN KOMIUIEKC
«ACT-Tect Plus»
(JIMLIEH3UOHHBIA JTIOTOBOP OT
18.10.2016  Ne  JI-21/16).
6. T'C Maplnfo Professional
15.0 mgns  Windows g
Y4eOHBIX 3aBEICHUN
(JIMIIEH3UOHHBIA JTOTOBOpP OT
18.12.2015 No123/2015-y)

Pabouas mporpamma nucuuIUIMHBL «OCHOBBI MOJIEKYJISIPHOM OHOJIOTHH» COCTaBJIEHAa B

cootBercTBUU ¢ TpeboBanmsimu PI'OC BO mno HampaBieHHIO MOATOTOBKH

19.03.01

Buorexuonorus, (ypoBeHb GakanaBpuara, YTBEPXKICHHOTO MpPUKa3oM MuHHCTEpPCTBA
oOpazoBanus u Hayku PO Ne 736 ot 10.08.2021.

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

Peuenzent (b1)
3emiieycTpoiicTBa 1 kagactpoB ['youn A.C.

-

KaHIUAAT C.-X. HayK, JOLEHT Kadeapbl JaHIIIapTHOW apXUTEKTYpHI,

-

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO

[Mporpamma paccMOTpeHa Ha 3acelJaHuu Kadeapbl CaJOBOJACTBA, OMOTEXHOJIOTHH W

CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SANCTBEHHBIX KYJIbTYp (mpoTokos Ne 9 ot «18» ampens

2022 1.)
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IIporpamma  paccMOTpeHa  Ha  3aceJaHMHM  y4yeOHO-METOJUYECKOM  KOMHCCHHU
[TnonooBomHoro uHcturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampens 2022 r.)

IIporpamma yTBepkAeHa pelIeHHEM YuyeOHO-METOJUYECKOro COBETa YHHBEpPCHTETa

npoToKoa Ne8 ot «21» ampens 2022 r.

IIpoepamma pazpabomarna 6 coomeemcmauu ¢ mpebosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acefdaHuu Kadeapbl caoBOJACTBA, OMOTEXHOJOIMH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp (mpotokosn Ne 9 ot «10» anpens
2023 r.)

IIporpamma  paccMOTpeHa  Ha  3aceJaHMHM  y4yeOHO-METOJUYECKOM  KOMHUCCHHU
[TnonooBomHoro uucturyra um. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 9 ot
«17» anpens 2023 r.)

[Tporpamma yTBepkIeHa  pelleHHeM Y4yeOHO-MeTOJMUYECKOro COBETa YHHUBEpPCHUTETa
npotokoi Ne§ ot «20» ampensa 2023 r.
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