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1. I{esiu ocBOEHMSI AMCIUTIIMHBI (MOILYJIs1)

emssMu  ocBOEHUS AMCHUIUIMHBI  (MOmyiisi) «OCHOBBI MOJIEKYJISPHOW OHOIIOTHI
SBIISICTCS: (POPMUPOBAHUE Yy OOYYAIOIIMXCS TEOPETUYECKHX TPEIACTaBICHUH 00 OCHOBHBIX
METOMaX  MOJICKYISpPHOW  OHOJIOTMH; MOJIEKYJISPHBIX W  TEHETHYECKMX  MeXaHU3Max
(GYHKIIMOHUPOBAHUS CHUCTEM IKM3HEICATCIBHOCTH; JJIEMCHTAPHBIX HABBIKOB IMOCTAHOBKHU
OHMOJIOTMYECKOTO SKCIIEPHUMEHTA B XOJI€ MPAKTHYECKUX 3aHSATHIMA.

3anaumu:

- (dopMHpoBaHUE TPEACTABICHUNA 00 OCHOBHBIX MOJICKYJSPHBIX U TCHETHUYCCKUX
MexaHu3Max (YHKIIMOHUPOBAHUS CUCTEM YKHU3HEICATCILHOCTH;

- JaTh TPEICTaBICHHE 00 OCHOBHBIX METO/aX, NMPHUMEHSEMbBIX JUIsl TTOCTAaHOBKHU
MOJICKYJISIPHO-OMOJIOTHYECKUX SKCIICPUMEHTOB;

- Hay4YuTh  OOy4YalOMIMXCSl  aHaJIM3UpPOBATh  COBPEMECHHBIC  JIaHHBIE 00
UCIIOJIb30BAHUHM METOJIOB MOJICKYJISIPHOM OMOJOTMH JUIS CO3[aHWsl OPTaHU3MOB C TIOJIC3HBIMH
CBOMCTBaMH.

- dbopMUPOBAaTh YMEHHE CaMOCTOSTEIBHO OCYIIECTBIATH CcOOp, 0OpaboTKYy,
UHTEPIPETANNI0 OUOJIOTHYECKON WH(GOPMAIIMHU JUIs PEIICHHUS HAYYHBIX U MPAKTUYCCKHUX 3a71a4 B
00JIaCTH Uil PEUICHUS HAYyYHBIX M MPAKTUYECKHX 33734 B O00JIACTH MOJICKYJISIPHON OMOJIOTrHH,
HEOOXOAUMBIX U dPPEKTHBHOMN U IeJIeHANPaBICHHON MPOPECCHOHATBHOM e TEILHOCTH.

2. MecTO IMCHUIJIMHBI B CTPYKTYype 00pa30BaTe/ibHOM MPOrPaMMbl

Hucuumnnuaa  «OCHOBBI  MOJIGKYJISIpHOM — Ouojorum»  sBIsieTcss  00s3aTeNnbHOM
JMCIUILTMHOM, BXOIUT B coctaB biioka 1 «/ucuummuns (Moaynu) b1.0.23.

OcBoeHHME IUCHUIUIMHBI B3aMMOCBS3aHO C HW3YYCHHEM TaKHX JUCIUIUIMH, Kak:
«Oprannueckast xumusi», «O0111as U Heopranuueckast Xumus», «OCHOBbI OMOXUMUN.

3HaHUS ¥ HABBIKW, MPUOOPETCHHBIEC MPU OCBOCHUE JAHHOW AUCITUIUIMHBI HEOOXOIMMBI

Ipu u3ydeHuu jucuuiummH:  «@usnonorus pacrenuin», «l'eneruka», «TpaHCreHHBbIE
JYKapuOTHYECKUE opraHusmbly, «lluronmorus wu rucronorus», «l'eHHas HHXKXEHEpUs»,
TUCHUIUTMHON Kak: «['eHHas WHXEHepHus», [UI YCIEUIHOTO TMPOXOXKACHUS y4eOHOM
O3HAKOMUTEIILHOM TPaKTHKH, MPOU3BOACTBEHHON HAyYHO-HUCCIEIOBATENIbCKOW  paboThl,

TOCYJapCTBEHHOI'O 5K3aMCHa.

3. [Inanupyemple pe3yabTaThbl 00y4eHHs MO TUCHMILINHE, COOTHECEHHBIE ¢

IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHHMS 00Pa30BaTEeIbLHOM nporpamMMel

VYK-1. CiocobeH ocymiecTBIsITh HOUCK, KPUTHYECKUI aHaIN3 U CUHTE3 MH(OpMAaLUH, IPUMEHSTh
CHCTEMHBIH MOAXO/ IJIs pelIeHUs IOCTAaBICHHBIX 3a7a4

YK-6. CrnocobGeH ymnpapisiTb CBOMM BpPEMEHEM, BBICTpanBaTh U PEATU30BBIBATH TPAEKTOPHUIO
CaMOpPa3BUTHS HA OCHOBE MPHHLIMIIOB 00pa30BaHUs B TEUEHUE BCEH KU3HU

OIIK-1. CnocobeH wu3yuyaTh, aHAJIU3UPOBATH, HCIOJIB30BATH OMOJIOTHUECKHE OOBEKTHI U
MPOIIECCHI, OCHOBBIBASICh HAa 3aKOHAX M 3aKOHOMEPHOCTSIX MaTEeMaTHUECKUX, PU3MUECKUX, XAMHYECKUX H
OMOJIOTMYECKUX HAYK U UX B3aUMOCBSI35X

OIIK-7. CriocobOeH MpOBOANTH IKCIIEPUMEHTAJIBHBIE WCCIIEIOBAHNS W HCIIBITAHUS T10 33aJaHHON
METO/IMKe, HaOMIoJIeHHss W u3MepeHus, o0pabaThiBaTh W HWHTEPIPETUPOBATH OKCIEPHUMEHTAJIbHBIC
JIaHHbIE, TIPUMEHSIST MaTeMaTHIeCKue, GU3NUECKUe, PU3NKO-XUMHUECKHE, XUMHUECKIE, ONOJIOTHYECKHE,
MHUKPOOHOJIOTHYECKIE METOIBI

Kon u Kpurepuu onieHuBaHUs pe3ynbTaTOB 00Y4YeHUs
HauMEHOBaHHUE Kon u HU3KHH
YHUBEPCAIBHOU | gapMeHOBaHHE | (JOMOPOTOBBIH,
KOMIICTCHIIMHA WHAUKATOPA KOMIIETECHIIHS N .
MTOPOTOBBIN 0a30BbIi .
JIOCTHKECHHS HE NPOJIBUHYTHIT
YHUBEPCAIBHBIX | COPMHUPOBaHA)
KOMIIETEHIUH
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KaTeropI/m YHUBCPCAJIBbHBIX KOMHCTCHL[I/Iﬁ - CucTeMHOE U KPUTHUYICCKOC MBIIIIJICHUC

YK-1. Cnocoben
OCYILIECTBIISITH
TIOUCK,
KPUTUYECKHUN
aHAJIN3 U CUHTE3
WHPOPMALUH,
MIPUMEHATh
CHUCTEMHBIN
MTOAXON
pemieHus
ITOCTABIICHHBIX
3a1a4

JUTS

N-1yk4 — | He anammsupyer | Cnabo B nmocrarounoii | Ha  BeICOKOM
Amnanuzupyer [IOCTaBJICHHYIO | aHAJIU3UPYET CTETIEHU YpOBHE
MOCTaBJICHHYIO | 3ajady, MOCTABJICHHYIO | aHAIU3UPYET aHAIN3HUPYET
3azauy, BBIIETIAA ee | 3a1auy, MOCTABJICHHYIO | [TOCTABJIEHHYIO
BBIIEIISAS ee | Oa3oBbIe BBIIEJIAS €€ | 3az1ady, 3ajauy,
0a3oBbIC cocTaBIsifOIINe, | 0a30BbIe BBIIETIASA ee | BBIOENSIST  ee
COCTaBJISIONINE, | OCYIIECTBISET COCTaBIISIIOMIN | 0a30BbIE 0a3oBbIC
OCYILIECTBIISIET JNEKOMIIO3ULIMIO | €, COCTaBJISIIOIINE, | COCTABIISIOLIH
JEKOMIIO3MLIUIO | 3a7a4H OCYILECTBIISIET | OCYLIECTBIISET e,
3a1a4u JIEKOMIO3MLIY | JEKOMIO3UILIMIO | OCYLIECTBISAET
10 331241 3a7auu JEKOMIIO3ULIU
10 337a4H
NI-2yx1 — | He moxkeT | Hegocrarouno | JloctaTouno YcneniHo
Haxomut U | HaXOJUTh U | HAXOIUT U | XOpoIIo HaXOAUT u
KPUTUYECKU KPUTHYECKH KPUTUYECKU HaXOIUT U | KPUTHYECKH
aHaAJN3UPYET aHAJIM3UPOBATh | aHAIU3UPYET KPUTUYECKU aHAJIM3UPYET
UHGOPMAITHIO, nH(pOpPMAITHIO, UHGOPMAITUIO, | aHATH3UPYET UHGOPMAITHIO,
HEOOXOUMYIO HE00XO0MMYIO HeoOXoauMyto | WH(GOpPMAITHIO, HE00X0TUMYO
UL peLIeHMA | A7l pEIICHUs | Uil  peleHHs | HeOOXOAUMYIO Ul PELIeHUs
IIOCTaBJICHHON IIOCTaBJIECHHOU [IOCTaBICHHOW | I  PEIICHUS | IIOCTABJICHHOMN
3a1a4u 3aJ1a4uu 3aa4n MOCTaBJICHHON 3a1a4u
3a1auu
N-3yx1 — | He Moxer | Cnabo Xoporio Ot1nnyHO
PaccmaTtpuBaeT | paccMarpuBaTh | paccMaTpHBae | pacCMaTpHBaeT | paccMaTpUBae
BO3MOJKHBIE BO3MO’KHBIE T BO3MOXXHbBIE | BOBMOYKHBIE T BO3MOXHbBIE
BapHUAHThI BapHaHTHI BapHUAHTHI BapHUAHTHI BapUaHThI
pelieHus peieHus pelieHus pelieHus perieHus
3aJa4H, 3aJlauH, 3aJa4H, 3aJa4H, 3aJa4H,
OLIEHMBAass ~ MX | OLCHMBAs  UX | OLIEHMBAas MX | OLECHHWBAs WX | OLEHHBAasA UX
JOCTOMHCTBA M | IOCTOMHCTBA M | JOCTOMHCTBA U | IOCTOMHCTBA M | JOCTOMHCTBA U
HEJOCTaTKH HEJO0CTaTKU HEJO0CTaTKH HEJO0CTaTKH HEJIOCTaTKH
N1-4yx1 — | He Moxer | HeyBepenHo JloctaTouno OT1in4yHO
AprymentupoBa | ¢OpMHPOBAThH bopmupyet YETKO ¢dhopmupyer
HO (opMuUpyeT | cOOCTBEHHBIE coOCTBEeHHBIE | (opMHUpYyeT COOCTBEHHbIE
COOCTBEHHBIE CYKICHUS U | Cy)KJeHHUs ¥ | COOCTBEHHBIE CyXKICHHS U
CYXICHUS U | OLICHKH, OLICHKH, CYXKICHUS U | OLICHKH,
OLICHKH, oTan4aeT (aKThl | OTINYAET OLICHKH, OTJIMYaeT
oranyaet GakThl | OT MHEHUH | | (aKThl oT | onin4aeT GakThl | haKThl oT
OT MHEHUHA W | UHTEpIpeTauud | MHEHUI U | OT MHEHMM U | MHEHHH u
MHTEPIPETALNA | B paCCY)KICHMAX | MHTEPIPETALH | MHTEpHpeTaudil | HHTEepIpeTanu
B PaCCyXICHUAX | APYTUX u B | B pacCyXIEHUAX | U B
JIPYTUX YYacCTHHUKOB paccyXAeHusX | Ipyrux pacCyXACHUAX
YYaCTHUKOB NeSITeNbHOCTH, | APYTHX YYaCTHUKOB JOpyTUX
JIeSITeNIbHOCTH, MIPUHUMAET Y4aCTHHUKOB JIeATENIbHOCTH, | YYaCTHHUKOB
MIPUHAMAET 00OCHOBaHHOE | JESATEIBHOCTH, | IPUHUMAET JIeSTeNbHOCTH,
000CHOBaHHOE | pelIeHHE NPUHUMAET 000CHOBaHHOE NPUHUMAET
peleHne [TOCTaBJICHHON 000CHOBaHHOE | pelleHHe 000CHOBaHHOE
MOCTaBJICHHON 3a/1a4n pemienne MOCTaBJICHHON perieHne
3a1a4u MOCTaBJICHHON | 3aJa4H MOCTaBJIEHHON
3aJa4H 3a1a4u




W-5yk1 — | He MoxeT | HeyBepenHo JlocTaTouHo Otim4HO
Onpenensier u | onpenenarts ¥ | OnpenensieT M | 4ETKO ompeznenseT u
OIICHHBAET OIICHHBAThH OIICHHUBAET OoTpeenseT © | OICHUBAET
MOCJIE/ICTBUSA MOCJIEICTBUS MOCJIEICTBUSA OIICHUBAET MOCJIE/ICTBUSA
BO3MOJKHBIX BO3MO>KHBIX BO3MOJKHBIX MOCIIEACTBHS BO3MOJKHBIX
pelieHnit peleHui peleHunit BO3MOKHBIX pelieHuit
3aa4u 3a/1auu 3a1auu pereHuit 3a/1auu
3a1auu
Kareropusi yHuBepcanmpHBIX KoMmeTeHIMH - CamoopraHu3amusi W caMopa3BUTHE (B TOM YHCIE
3I0POBBhECOECPEKEHUE)
VK-6. Cnocoben NA-1yks — He npumensier He Xoporio OTian4yHo
YOPAaBIATh CBOUM [Ipumensier 3HaHUE O CBOUX JIOCTaTOYHO MIPUMEHSIET MPUMEHSIET
BpeMeHeM, 3HaHHE O CBOMX | pecypcax M X MIPUMEHSET 3HaHHE O CBOWX 3HaHHE O
BBICTpauBaTh M | pecypcax u ux npeaenax 3HaHHUE O pecypcax u ux CBOUX
peaan30BbIBAThH npeaenax (TMYHOCTHBIX, CBOUX npeaenax pecypcax u ux
TPaeKTOPHIO (TMYHOCTHBIX, CHUTYaTHUBHBIX, | pecypcax M uX | (JMYHOCTHBIX, rpeneax
CcaMOpa3BUTHUS Ha | CHTYaTHBHBIX, BPEMEHHBIX U mpeenax CUTYaTHBHBIX, | (JTMYHOCTHBIX,
OCHOBE BPEMEHHBIX U T.1.), JUIst (JIMYHOCTHBIX, BPEMEHHBIX U CUTYaTHUBHBIX,
MIPUHIINATIOB T.1.), I YCHEITHOTO CUTYaTUBHBIX, T.J1.), IUTS BPEMEHHBIX U
oOpa3oBaHus B YCTEITHOTO BEITIOJTHEHUS BPEMEHHBIX U YCHETTHOTO T.J.), IUTS
TEUCHUE BCEH | BBINOJHEHUS MOPYYCHHOM T.1.), JUIst BBITIOJIHCHUS YCIENTHOTO
KU3HU MOPYYCHHOU paboThI YCHEIIHOTO MOPYYCHHOU BBITIOJIHCHHUS
paboTsI BEITIOJTHEHHS paboTs Mopy4eHHON
IOpyYEeHHOU paboTHI
paboThI
NI-2yxs— He nmonmnmaer He JloBoapHO OTtnuyHo
[Hornmaer Ba)KHOCTH JIOCTATOYHO XOpOIIOo MMOHUMAEeT
BaKHOCTh IJIAHUPOBAHUS MOHUMAET MOHUMAET Ba)KHOCTH
IJIAHUPOBAHUS | TEPCIEKTUBHBIX BaKHOCTh Ba)KHOCTh MJIAaHUPOBAHUS
MEPCIIEKTHBHBIX nesei IUIAHWPOBAHUSA | TUIAHUPOBAHUS | TIEPCIIEKTHBHBI
uenei COOCTBEHHOW | MIEPCIIEKTHUBHBI | MEPCIEKTUBHBIX X Lenen
coOCTBEHHOM JIEATEIIbBHOCTH C X uenen uenen cOOCTBEHHOM
JIESTEIIbHOCTH C y4eToM coOCTBEHHOH coOCTBEHHOU JIeSITeIbHOCTH
y4eToM YCIIOBHH, NIESATENIbHOCTA | JEeSTENbHOCTH C C y4eToMm
YCIIOBHIA, CPEJCTB, C yu4eToM y4IeTOM YCIJIOBHIA,
CpEJICTB, JIMYHOCTHBIX YCJIOBUH, YCJIOBUH, CpEICTB,
JUIHOCTHBIX BO3MOXKHOCTEH, CPEIICTB, CpEIICTB, JIUIHOCTHBIX
BO3MOXHOCTEH, STaIoB JTUIHOCTHBIX JTUIHOCTHBIX BO3MOXKHOCTEH
3TarnoB KapbepHOTO BO3MOXHOCTEH | BO3MOYXHOCTEH, , OTaIlOB
KapbepHOTO pocra, , OTaroB 3TAroB KapbepHOTO
pocra, BpPEMEHHOM KapbepHOTO KapbepHOTO pocra,
BPEMEHHOM MEePCIIEKTUBBI pocrTa, pocrTa, BpEMEHHOM
MIEPCIIEKTUBEI pa3BuUTHSA BpPEMEHHOM BpPEMEHHOI MIEPCIIEKTUBEI
pa3BUTHUS JESTEILHOCTA M | TIEPCIIEKTUBEI TIEPCIIEKTUBEI pa3BUTHUSA
NeATeITLHOCTH U TpeOOBaHMIA pa3BUTHS pazBUTH JIeSATeITLHOCTH
TpeOOBaHUIA pBIHKA TpyJa JIEATEIIbHOCTU | JEATENBHOCTH U | Y TPeOOBaHMIA
PBIHKA TpyIa 1 TpeOoBaHU TpeOoBaHMIA pBIHKA TpyJa
pBIHKA TpyJa pBIHKA TpyJa
WN-3yks — He onenmBaer | He JloBonbHO Kpurtnaecku
Kpurnuecku 3¢ (HEeKTUBHOCTH | JOCTATOYHO KPUTUYECKU OIICHUBAET
OIICHUBAET WCIIONb30BAaHUS | KPUTHUYECKHU OLICHUBAET 3¢ ekTuBHOCT
3¢ peKkTUBHOCTH BPEMEHU U OIIEHUBAET 3¢ (}HEeKTUBHOCTD | b
HCITOJTH30BAHUS TIPYTHX 3¢ (EKTUBHOCT | MCIOJL30BAHUS | UCIIOJb30BaHU
BPEMEHU U pecypcoB Impu | b BpEMEHU U | BpEMEHU U
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JIpyrux pelieHnn WCTIONB30BaHu | APYTHUX JIPYTHX
pecypcoB mpu NOCTABJICHHBIX | S BPEMEHH U | PECypCOB  TIPH | PECYpCOB IIpU
penreHun 3a1ad, a TaKKe | APYTUX penieHun penIeHnn
MOCTaBJICHHBIX | OTHOCHTEIBHO | PECypCOB MpHU | MOCTABICHHBIX | MOCTaBJICHHBIX
3ajad, a TakKe HOJYYeHHOTO | PEIICHHN 3a7a4, a TaKKe | 3a/1ad, a TaKKe
OTHOCHTEIIBHO pesynbTara MOCTABJICHHBIX | OTHOCHTEIIFHO OTHOCHTEIHHO
MOJTyYEHHOTO 3aja4, a TaKKe | MOJy4YSeHHOTO MOJTY4YEHHOTO
pe3ynbraTa OTHOCUTENFHO | pe3yibTara pe3yiabTaTta
HOTy4eHHOTO
pe3yibTaTa
N-4yxs— He Cnabo Xoporo CBo0Oo0aHO
E€MOHCTPUPYET | JEeMOHCTPHPYET | IEMOHCTPHpYE JIEMOHCTPHpYE
it TPUpPY pHpy PADYE | eMOHCTPHpYET pHpy
HWHTepec K yuebe | nHTepec K yuebe | T uHTEpec K T WUWHTEpeC K
uHTEpEeC K yuebe
Y HCTIOJNIB3yeT U UCIIONBb3yeT | yuebe u yuebe u
U HCIIONIB3yeT
NpPEJOCTaBIsIeM | MPENOCTABIAEM | HCIOIb3yeT UCTIOJIB3YET
peoCTaBIsieM
BIe bIe npenoctagiuse | IIpeoCTaBIIsie
BO3MOYKHOCTH BO3MOKHOCTH | MBI€ MBIE
BO3MOKHOCTH
JUTst IE BOSMOKHOCTH | BO3MOXKHOCTH
MPHOOpETeHHs] | TPHOOpEeTeHUs | A JUTS
o o npruoOpeTeHHs
HOBBIX 3HaHUI U | HOBBIX 3HAHUH U | IPHOOPETECHUS . puoOpeTeHHs
., | HOBBIX 3HAaHHWH U .
HaBBIKOB HaBBbIKOB HOBBIX 3HaHUU HOBBIX 3HAaHHU
HaBBIKOB
1 HAaBBIKOB 1 HaBBIKOB

Kareropus obmenpodeccnoHanbsHBIX KOMITETEHIH — EcTeCTBEeHHOHAYYHAS MTOTOTOBKA

OIIK-1.
Cnocoben
W3y4arhb,
AHAJIM3UPOBATh,
HCIIOJIE30BAaTh
OHOJIOrHYECKHUE
00BEKTHI u
MTPOIIECCHI,
OCHOBBLIBAsICh Ha
3aKOHAaX 5
3aKOHOMEPHOCTS
X
MaTeMaTHYECKUX,
(buznIecKux,
XAMHYECKHX U
OMOJIOIrHYECKUX
HayK " ux
B3aNMOCBSI3IX

NI-lomk — | He 3HaeT | [lmoxo 3naer | Xopomo 3HaeT | OTIHUYHO
JleMOHCTpHPYET | OCHOBHBIC OCHOBHEBIE OCHOBHEBIE 3HAET
3HAHHE 3aKOHBI U | 3aKOHBI U | 3aKOHBI H | OCHOBHBIE
OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 3aKOHBI u
3aKOHOB ulu ™ i 3aKOHOMEPHOC
3aKOHOMEPHOCT | MaTeMAaTUYeCKH | MaTeMaTHYeCK | MATEMATUYCCKH | TH
e X, (U3UYECKHX, | HX, X, (pu3nueckux, | MaTeMaTHYECK
MaTeMaTHYECKH | XUMHYECKMX ¥ | (DU3HUECKHUX, XUMUYECKUX U | UX,
X, (U3MYECKUX, | OMONOTHUECKUX | XUMUYECKUX M | OMOJIOTHUECKHX | (DU3UYCCKHUX,
XUMAYECKUX W | HAYyK W WX | OMOJIOTHYECKH | HAYK W WX | XUMUYECKUX U
OMOJIOTHYECKHX | B3aMMOCBSI3€H B | X HAyK W WX | B3aMMOCBS3€H B | OMOJOTHUYECKH
HAYyK HM WX | OHOTEXHOJOTWY | B3aUMOCBs3eH | OMOTEXHOJIOrMY | X HAyK M HX
B3aHMOCBSI3€M B | ECKOM B €CKOM B3aUMOCBSI3EN
OMOTEXHOJIOTUY | IIPOU3BOJICTBE OMOTEXHOJIOTH | MPOU3BOJICTBE B
€CKOM YEeCKOM OMOTEXHOJIOT !
MPOU3BO/ICTBE MPOU3BO/ICTBE YECKOM
MIPOU3BOJICTBE
NI-20mk1 — | He BoIsABIIICT | He Bcerga | Jloctarouno Bceerna
BrisaBiser CYIIHOCTb U | BBISBIIET 4acTo BBIABIISIET
CYIIHOCTh U | 0COOEHHOCTH CYIIHOCTb U | BBIABIISET CYIIHOCTb |
0CcOOEHHOCTH OMOJIOTUYECKUX | OCOOCHHOCTH | CYIIHOCTB U | OCOOCHHOCTH
OHOJIOTHYECKHX | OOBLEKTOB M | OMOJIOTHYECKH | OCOOEHHOCTH OHOJIOTHYECKH
00BEKTOB U | TIPOIIECCOB, X OOBEKTOB M | OMOJIOTMYECKHX | X OOBEKTOB H
MPOLIECCOB, OCHOBBIBASICh Ha | MPOILIECCOB, 00BEKTOB U | IPOIECCOB,
OCHOBEIBASICh Ha | 3aKOHAX M | OCHOBBIBAsICH | TIPOIIECCOB, OCHOBBIBASCH
3aKOHAX M | 3aKOHOMEPHOCT | Ha 3aKOHAX M | OCHOBBIBASCH HA | HA 3aKOHAX W
3aKOHOMEPHOCT | 51X 3aKOHOMEPHOC | 3aKOHAaX U | 3aKOHOMEPHOC
X MAaTeMaTHYeCKH | TAX 3aKOHOMEPHOCT | TAX
MaTeMaTHYeCKH | X, (DU3HYECKHX, | MATEMaTHYECK | X MaTeMaTHYECK
X, (U3MYECKUX, | XHMHUUECKHX H | UX, MaTeMaTH4YecKd | UX,
XUMAYECKHX M | OMONIOTHYECKUX | (PU3MUECKHX, X, (U3NUECKuX, | PU3MUECKHUX,
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OMOJIOTHYECKUX
HAYyK H  HX
B3aMMOCBSI3SIX

HAayK W
B3aUMOCBS3AX

ux

XUMHYECKUX H
OMOJIOTUYECKHU
X HayK M UX
B3aMMOCBSI3IX

XUMHYECKUX U
OMOJIOTHYECKUX
HAYyK H  HX
B3aMMOCBSI3IX

XAMHUYECKUX U
OMOJIOrHYECKHU
X HayK W HX
B3aMMOCBS3IX

Kareropus obmenpodeccnoHambHBIX KOMITIETEHIHH - MccaemoBanus, KyJIbTypa SKCIIepUMEHTa

OIIK-7. N-lonk.7 — | He Brazaeetr | He Bcernaa | Jlocratouno Bceernma
Crnocoben Bnaneer METOJIUKOM BJaJeeT YacTo  BiajeeT | BIAAeeT u
MPOBOJUTD METOIUKOMN SKCIIEPUMEHTANl | METOJUKOU METOJIUKOM MPUMEHSIET
SKCHEPUMEHTANb | SKCIIEPUMEHTAN | BHBIX OKCIEPUMEHTa | SKCIIEPUMEHTAN | METOAUKY
HBIC BHBIX HCCIICIOBAaHUH U | JIBHBIX BHBIX JKCIIEpUMEHTA
WCCIIEIOBAHNAA W | UCCIENOBAaHUI W | UCTIBITAHUM, WCCJICNOBAHAN | UCCIEIOBAHAN U | JIBHBIX
WCIIBITAHUSA  TIO | MCIIBITAaHWH, HAOJIONEHUH M | U HCIBITAHUM, | UCIIBITAHUM, HCCIIEJOBAHMI
3aJaHHOMN HAOJIOJICHUA ¥ | U3MEPCHUIA HAONIONEHUN U | HAONIOOEHUH W | U HCIBITAHHM,
METO/JIHKE, H3MEepeHui H3MEpeHui H3MEpEeHUn HaOIIOACHUHN U
HaOMOMeHUs U M3MEpEeHU
HU3MEpEHHS, NI-20mk.7 — | He ymeer | He Xopomo ymeer | OTIUYHO
oOpabatbiBaTh U | YMeer 00pabaThIBaTh U | JOCTATOYHO o0pabatbIBaTh U | ymeeT
HMHTEPIPETUPOBA | 00pabaThiBaTh W | HHTEPIPETUPOB | yMeeT UHTEPIPETUPOB | 0OpabaThIBAThH
T WHTEPIPETUPOB | aTh oOpabartbIBaTh | aThb u
JKCIIEPUMEHTANIb | aTh 9KCHEpUMEHTANl | U OKCTIEPUMEHTANl | MHTEPIPETHPO
HBIE JAHHBIE, | DKCTIEPUMEHTANl | bHBIE JaHHBIE, | HHTEPIPETUPO | bHBIE JaHHBIE, | BaTh
MIPUMEHSIS bHBIE JAHHBIE, | IPUMEHSS BaTh MIPUMEHSIS IKCTIIEPUMEHTA
MaTeMaTHUYECKUe, | PUMEHSA MaTeMaTHUYECKH | OKCIIEPUMEHTa | MAaTEeMaTHYECKH | JIbHBIE
¢duznyeckue, MaTeMaTHYeCKH | €, JIbHBIE e, JAHHEIE,
(mzuKo- e, Oonousnueckue | JaHHEIE, Onodusnueckue | MPUMEHsA
XHUMUYECKHE, omodm3mueckue |, XUMHYECKHUE, | IPUMEHSA , XUMHYECKHE, | MAaTeMaTHUECK
XHUMUYECKHE, , XUMHYECKHe, | OMOIOTHYecKre, | MaTeMaTniyeck | OHoiorhveckue, | ue,
Ouonoruyeckue, | OMOIOTHYECKHE, | MUKPOOHOJIOTHY | HE, MHUKpoOunonoruy | Ouoduzndecku
MHKpPOOHOJIOTHYE | MHUKPOOHOJIOTHY | €CKHUE METOJIBI OMoU3NUECKH | €CKHE METOIbI e,
CKHE€ METOBI €CKHE METO/IbI e, XUMUYECKHE,
XUMUYECKHUE, OHOIOTHYECKHT
OMOIOrHYECKH e,
e, MHUKPOOHOJIOTH
MHUKPOOHOJIOT YECKHUE
NYecKre METO/IBI
METO/IbI
NI-30mk.7 - | He npumenser | He Bceraa | Jlocrarouno Bcerna
[Mpumenser B | B NpUMEHsIeT B | IPUMEHSET B | IPUMEHSIET B
npodeccuonans | mpodeccuonanp | npodeccuonan | nmpodeccuonanb | npodeccroHan
HOU HOMU bHOU HOU bHOMU
JeSITeTbHOCTH JeSITETBHOCTH JESATETbHOCTH | ICATEILHOCTH JeSITETbHOCTH
Ounojoruueckre | OMONOTHYECKHE | OMOJIOTHYECKH | OMOJIOTHYeCKHe | OMOIOTHYECKH
u u e u|u e u
MHUKPOOHONIOTHY | MUKPOOHOJIOTHY | MUKPOOHOJIOT | MUKPOOHOJIOTUY | MUKPOOHOJIOTH
€CKHME METOJbl | €CKHU€ METOIBI | HUECKHUE €CKME METOJbl | YECKHE
UCCIIeIOBaHUS HCCIIeI0BaHUS METO/IBI WCCIIEI0BaHUS METO/IBI
MUKPOOPTaHU3M | MUKPOOPTaHU3M | MCCIICJIOBAHUS | MUKPOOPTAHHU3M | MCCIEIOBaHUS
OB (Bupycos, | OB (BuUpyCOB, | MUKpOOpPTaHHU3 | OB (BUpYCOB, | MUKPOOpPTaHU3
OaxTepuii) Oaxtepuii) MOB (BHPYCOB, | OakTepuii) MOB (BHpYCOB,
OaxTepuii) OaxTepuii)




B pesynomame usyuenus oucyuniunsvt 00y4arouuiics 00IHCeH.:

3Hamb:

EJTK ¥ METOJIbl MOJICKYJISIPHOW OMOJIOTHY;

CTPYKTYPY U IPOCTPAHCTBEHHYIO OPTaHU3AIHIO OCTKOB, HYKJICHHOBBIX KHCIIOT,
METOJIbI OBJIAJICHHsI CIOCOOHOCTHIO U TOTOBHOCTHIO MCIIOJIb30BATh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIHILIUH B MPO(ECCHOHATBHON AEATeIbHOCTH, IPUMEHSThH
METOABl MaTeMaTHYeCKOr0 aHallu3a W  MOJCTHPOBAHUSA, TEOPETUYECKOTO U
AKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS.

OMocHHTE3 OHWOIOIUMEpPOB; (EPMEHTATUBHBIA KaTalu3, IMOHATHA O (EepMEHTax,
CTPYKTYPHBIX O€lKax.

ymembp:

00OCHOBBIBaTh ~ HEOOXOAMMOCTh  HCIOJIb30BaHUS TOTO  WJIM  HHOIO
HCCIIEIOBATEIILCKOTO METOJA, JJIS pElIeHHs NPAaKTUYeCKUX 3a7ad B O0JIACTH
MOJIEKYJISIPHOI OnoJIoruy;

CaMOCTOSITENIFHO OCYIIECTBIIATH cOOp, 00pabOTKy, MHTEPIPETALI0 OMOTOTHYECKOM
uHbOpMaIMK JUIS pENICHHWS HAYYHBIX M TPAKTHYSCKHX 33a7a4 B o0nactu
MOJICKYJISIPHOM OHOoJIOTHH;

[I0JIb30BAThCS CIIOCOOHOCTBIO K PEATU3allii M YIPABJICHUIO OMOTEXHOJIOIMYECKUMHU
poleccamy;

npuoOpeTaTh HOBBIC 3HAHUS B O00JIACTH MOJICKYJISIPHOM OHMOJIOTUM, WCIIONb3Ys
COBpeMEeHHbIe HH(OPMALIMOHHBIE TEXHOJIOTHH;

eénaoems:

TEOPETUYECKOU 6azoii npodeccnoHanbHO-MPOPUIUPOBAHHBIX METOJIOB
MOJIEKYJIIPHOM OMOJIOTHH;

CIIOCOOHOCTBIO HCIIONIB30BAaTh 3HAHUS O COBPEMEHHOH (hM3MUYECKOl KapTHHE MUpa,
MMPOCTPAHCTBECHHO-BPCMCHHBIX 3aKOHOMCPHOCTIX, CTPOCHUHA BCIICCTBA JIIA
MOHUMAaHUS OKPYXKAIOIIET0 MUPA U SIBICHUN TIPUPO/IBI;

TOTOBHOCTHIO K pCain3alluid CUCTCMblI MCHC/PDKMCHTA Ka4C€CTBa OHMOTEXHOJIOTHYECKOMN
OPOAYKIIMM B COOTBETCTBUU C TPEOOBAHUSIMU POCCHUUCKUX U MEXIYHAPOJHBIX
CTaH/IapTOB KauecTBa.

3.1. MaTpuina cooTHeceHHsl TeM/pa3/1e/ioB y4eOHOH JUCHUIIMHBI U

do

PMHpPYEMBbIX B HUX YHHBEPCAJIbHBIX M 0011enpodeccHoHaTbHBIX

KOMIIeTEeHIIUH
Komniereniuu ob1iee
Tewmbl, pa3iesnsl AUCIUILTAHBI - —_p OH_K- OIK-7 | kommuecTBo
1 KOMIIETEHIINHU
Brenenue B nucuuiuiney. Metoibt + + + + 4
MOJIEKYJISIPHOM OHoI0rUn
CtpyKTypa U CBOICTBa OEIKOB + + + +
CtpykTypa U cBOICTBa N N N N 4
HYKJICHHOBBIX KHCJIOT
CrpykTypa reHOMa BUPYCOB U + + + + 4
MIPOKAPHOT
CTpyKTypa reHOMa SyKapHoT + + + + 4
Permmukanmsa [JHK + + + + 4
Tpanckpunims + + + + 4
ITpoueccunr PHK + + + + 4




Tpancnsmus. buocunTes 6enka 4
Penapanusa JJHK 4
Hroro: 4

4. CTpyKTYypa ¥ coepkaHue TUCHUUILTUHBI (MO1YJIs1)

OO6miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET

324 akameMHUYeCcKHUX 4aca.

9 3auéTHBIX €IUHHUIL,

4.1. O0beM IMCUMILIHHBI U BUAbI Y4e0HOI padoThI

Bune! zaggtuil Bcero akanemuueckux yacoB
Ounas popma | Ounas Gpopma 3aouHas
(1 cemectp) (2 cemectp) dhopma
lkypc
OO0m1as TpyA0€MKOCTh JUCITUTLIHHBI 108 216 324
KonraktHass ~ pabora  oOydarommxcsi  C 80 90 12
penoaaBaTenem
AyIUTOPHBIE 3aHATHUS 80 90 12
Jlexum 32 36 6
[TpakTHueckue 3aHATHS 48 54 6
CamocrosiTenpHas paboTta 28 99 303
npopaboTka  y4eOHOro  marepuaina IO
JIUCLIUILINHE (KOHCIIEKTOB JIEKLINHA, 7 36 82
yu4eOHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
MOATOTOBKA K TMPAKTUYECKUM  3aHSITHSM, 7 36 84
KOHTPOJIbHBIM paboTamM
BBIITOJIHEHNE  WHIMBHIYaJIbHBIX  3aJaHHH, 7 36 20
HanucaHue pedepara
MOJATOTOBKA K CJade MOJIYJs, HTOTOBOMY 7 36 67
KOHTPOJTIO
KonTpons 27 9
Bt uToroBoro KOHTPOJIS 3a4eT 9K3aMEH IK3aMEH
4.2. JleKuuu
Ne Paznen nucuumiuHel (MOTYJIs1), TEMBI JIEKITHI O0neM B dopmupyembie
aKaJeMHYeCKHX Yacax | KOMIETCHIIMH
ouHas 3a09HAS
dopma ¢dopma
o0ydeHus | oOyueHus
1 Paznen 1. Beenenne B mucrumniauHy. Metoasl
MOJIEKYJISIPHOM OMOoIIoTUn
11 Bsemenwe B AUCHUIUIHHY. MeTOabI 6 1 VK-1; VYK-6;
MOJIEKYJISIpHOM Onoorun OIIK-1; OIIK-
7
2 Pasnen 2. CtpykTypa u cBoiicTBa GEJIKOB
2.1. CtpykTypa 1 cBOHCTBa OEJIKOB 12 1 YK-1;  VYK-6;
OIIK-1; OIIK-




No Paznen quctumnauHbl (MOAYJIS), TEMBI JICKITUMA O6bem B dopMupyembie
aKaJeMHYeCKHX Jacax | KOMIETCHIIMH
OuHas 3a04Has
dbopma dhopma
00ydeHust | oOydeHHS
7
3 Paznen 3. Crtpyktypa u CBOICTBa
HYKJICMHOBBIX KHCIIOT
3.1. Crpykrypa W CBOWCTBAa HYKJIEHHOBBIX 8 1 VK-1;  VK-6;
KHCIIOT OIIK-1; OIIK-
7
4 Paznen 4. CrpykTypa reHoma BHUPYCOB U
MIPOKAPUOT
4.1. CtpykTypa reHOoMa BUPYCOB U MTPOKAPHOT 6 1 VYK-1;  VK-6;
OIIK-1; OIIK-
7
5 Pazgen 5. CtpykTypa reHoMa 3yKapuoT
5.1. CrpykTypa reHoMa 3yKapuoT 6 1 YK-1; VK-6;
OIIK-1; OIIK-
7
6 Paznen 6. Perumkanms JIHK
6.1. Pemmukanusa JIHK 8 1 VK-1; VYK-6;
OIIK-1; OIIK-
7
7 Paznen 7. Tpanckpumnims
7.1. TpaHckpumus 6 YK-1;  VK-6;
OIIK-1; OIIK-
7
8 Paznen 8. Ilpoueccunr PHK
8.1. IIpoueccunr PHK 1 VK-1; VYK-6;
OIIK-1; OIIK-
7
9 Paznen 9. Tpancnsauus. buocunres 6enka
9.1. Tpancnsus. buocunres Oenka 6 YK-1; VK-6;
OIIK-1; OIIK-
7
10 | Paznen 10. Penmapanms JIHK
10.1. Penapanus JJTHK 4 VK-1; YK-6;
OIIK-1; OIIK-
7
Hroro 68
4.3. JlabopaTopHbIe padoThI He MPETyCMOTPEHBI
4.4. IllpakTyecKkue 3aHATUA
OGLeM B dopmupyemsbie
No HavMeHoBaHME 3aHATHS aKaJIEeMUUYECKIX Yacax KOMIICTCHIIH




paznen OYHast 3a04Has
a dopma ¢dopma

(TembI) o0ydeHust | oOyueHus

1 Pemenne 3amau mo teme «MeTOmbl 10 1 VK-1; YK-6; OIIK-
MOJICKYJIIPHON OMOJIOTUNY 1; OIIK-7

2 Pemienue 3aJa4 (0] TEME 12 1 VK-1; YK-6; OIIK-
«CTpyKTypa U CBOMCTBA OCITKOBY 1; OIIK-7

3 Pemienue 3a7a4 o TeMe 10 VK-1; YK-6; OIIK-
«CtpykTypa u CBOICTBA 1; OIIK-7
HYKJICMHOBBIX KHCIIOT)

4 Pemenue 3a1a4 1o TEME 12 1 VK-1; YK-6; OIIK-
«CTpyKTypa TE€HOMa BHPYCOB H 1; OIIK-7
MIPOKAPHOT

5 Pemenue 3a1a4 1o TEME 10 VK-1; YK-6; OIIK-
«CTpyKTypa reHOMa 3YKapHoT» 1; OIIK-7

6 Pemenue 3a1a4 1o TEME 10 1 VK-1; YK-6; OIIK-
«Pemmukanus JJHK» 1; OIIK-7

7 Pemmenne 3aja4 110 TeMe 10 1 VK-1; YK-6; OIIK-
«Tpanckpunmmsa» 1; OIIK-7

8 Pemenne 3aja4 110 TeMe 10 VK-1; YK-6; OIIK-
«ITporeccunr PHK» 1; OIIK-7

9 Pemmenne 3aja4 110 TeMe 10 1 VK-1; YK-6; OIIK-
«Tpancnsnus. buocunres 6enkay» 1; OIIK-7

10 Pemenne 3aja4 110 TeMe 8 VK-1; YK-6; OIIK-
«Pemapamms [THK» 1; OIIK-7
Bcero 102 6 4

4.5. CamocrosiTe/ibHas padoTra 00y4arouuxcst
O0neMm B
Paznmen aKaJIeMHUYECKHX Yacax
JUCITUTLTUHBI Bun camocrosTensHo# paboTh J— p—
(rema) ¢dopma dopma
oOyueHus | oOyueHus
npopaboTka y4eOHOTO Marepuana o
JUCIUIUINHE (KOHCIEKTOB JIEKIIMH, y4eOHHKOB, 2 8
Paznen 1.
MaTepUajoB CETEBBIX PECYPCOB)
Baenenue B
A— MOJATOTOBKA K  MPAKTUYCCKUM  3aHATHSIM, 5 8
A ) KOHTPOJIbHBIM paboTam
Merozer BBITIOJIHCHHE WHIMBUTYTbHBIX 3a/IaHHH
MOJICKYJIAPHOH HanucaHue pedepara ’ 2 8
Ounonoruu
MOJrOTOBKA K cJade MOXYJIA, HTOTOBOMY 5 8
KOHTPOJTIO
mpopaboTka y4eOHOTO Marepuana o
JTUCIUIUIMHE (KOHCIEKTOB JIEKIMH, y4eOHUKOB, 2 8
Paznen 2.
MaTepUajoB CETEBBIX PECYPCOB)
Crpykrypa
o MOJATOTOBKA K  TNPAKTUYCCKUM  3aHATHSIM,
CBOICTBA OEIKOB 4 8
KOHTPOJIbHBIM paboTam
BBITIOJTHEHHE WHIMBUTYJTbHBIX 3a/IaHHIH, 4 8
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O0BeM B

Paznen aKaJIeMHUYECKHUX Jacax
JTUCIUTUTAHBI Bun camocrosiTensHO#M paboThI JR— Bp—
(Tema) dhopma dhopma
o0y4yeHus | oOydeHus
HanMcaHue pedepara
MOJArOTOBKA K cJade MOIYJA, HTOrOBOMY 9 8
KOHTPOJTIO
npopaboTKa y4e0HOTO Marepuana o
JTUCIUTUINHE (KOHCTIEKTOB JICKIHA, Y4eOHHKOB, 4 8
Paszen 3. MaTepuajoB CETEBBIX PECYPCOB)
CtpykTypa 1 MOJArOTOBKA K  MPaKTUYECKUM  3aHSITHSIM, 4 3
CBONCTBA KOHTPOJIBbHBIM paboTamMm
HYKJICHHOBBIX BBITNIOJTHEHHE WHIMBH1yaJIbHBIX 3aJlaHui, 5 3
KHCIIOT HanMcaHue pedepara
MOJArOTOBKA K cJade MOAYJsS, HTOTOBOMY
KOHTPOJTIO 2 6
mpopaboTka y4eOHOTO MaTepuaia 1o
JTUCIUIUINHE (KOHCIEKTOB JIEKIMH, y4eOHHKOB, 2 8
Passen 4 MaTepHaJIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K  MPAKTUYECKUM  3aHATHSIM,
CTpyKTypa reHoMa 2 8
BUPYCOB 1 KOHTPOJIbHBIM paboTam _
HpOKapHOT BBITMIOJTHEHHE WHIMBH1yaJIbHBIX 3aJlaHui, 4 8
HanucaHue pedepara
[TonroroBka K cmade MOAyis (BBITOJHCHUE 9 5
TPEHUPOBOYHBIX 3aJJaHHI, TECTOB, YIIPAKHEHUIA)
npopaboTka y4eOHOTO MaTepuaia 1o
TUCIUIUIMHE (KOHCIEKTOB JIEKIHH, y4eOHUKOB, 2 7
MaTepHaJIOB CETEBBIX PECYPCOB)
Paznen 5. MOATOTOBKA K  MPAaKTUYECKUM  3aHATHSIM, 9 7
CrpykTypa reHoMa | KOHTPOJbHBIM paboTam
9YKapuoT BBITIOJTHEHHE WHIMBH1yaJIbHBIX 3aJlaHui, 5 7
Harnucanue pedepara
MOJrOTOBKA K cJade MOXYJIA, HTOTOBOMY 4 5
KOHTPOJTIO
nmpopaboTKa y4e0HOTO Marepuaia o
TUCIUIUINHE (KOHCTIEKTOB IEKIIHH, y4eOHHKOB, 4 7
MaTepHaJIOB CETEBBIX PECYPCOB)
MOATOTOBKA K  MPAaKTUYECKUM  3aHATHSIM,
Pasnen 6. KOHTPOJIbHBIM paboTaM 2 !
Pennukamus JJTHK v
BBITIOJTHEHHE WHIMBH1yaJIbHbBIX 3a/laHui, 4 7
Harnucanue pedepara
MOJTOTOBKA K cJade MOXYJIA, HTOTOBOMY 3 5
KOHTPOJTIO
nmpopaboTKa y4e0HOTO Marepuaia o
Paznen 7. TUCIUIIIMHE (KOHCTIEKTOB IIEKIHHA, Y4eOHHKOB, 4 7
Tpanckpunius MaTEepPHaJIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K  MPAKTUYECKUM  3aHITHSIM, 4 7
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O0BeM B

Paznen aKaJIeMHUYECKHUX Jacax
JHACHUATUTUHBI Bun camocrosiTensHO#M paboThI JR— P
(Tema) dhopma dhopma
o0y4yeHus | oOydeHus
KOHTPOJIbHBIM paboTam
BBITNIOJTHEHHE WH/IMBH1yaJIbHBIX 3aJlaHui, 4 7
Hanucanue pedepara
MOJArOTOBKA K cJade MOJYJA, HTOrOBOMY 2 5
KOHTPOJTIO
nmpopaboTKa y4e0HOTO Marepuana o
JUCHUTUTMHE (KOHCHEKTOB JIKIMH, y4eOHUKOB, 4 7
MaTepUajoB CETEBBIX PECYPCOB)
Paszen 8. Egﬁ;gziﬁ,m pI; 60T2513KTI/I‘ICCKI/IM 3aHATHUAM, 4 7
IIpoueccunr PHK =
BBITMIOJTHEHHE WHIMBH1yaJIbHBIX 3aJlaHui, 4 7
HanucaHue pedepara
MOJArOTOBKA K cJade MOIYJNsA, HTOrOBOMY 4 5
KOHTPOJTIO
mpopadoTKa y4eOHOr0 Marepuana o
JUCLUIUINHE (KOHCIEKTOB JIEKIIMH, y4eOHHUKOB, 4 7
MaTepUajoB CETEBBIX PECYPCOB)
Paznen 9. MOJATOTOBKA K  MPAaKTUYECKHUM  3aHATHSIM, 4 21
Tpaucasus. KOHTPOJILHBIM paboTam
buocunTes Oenka BBINTOJIHCHUE WHIMBH1yaJIbHBIX 3aJlaHui, 4 7
HanucaHue pedepara
MOJArOTOBKA K cJade MOIYJNA, HTOrOBOMY 4 5
KOHTPOJTIO
npopaboTka y4eOHOTO Marepuana o
JUCIUIUIMHE (KOHCIEKTOB JIEKIIMH, y4eOHUKOB, 4 7
MaTepHaJIOB CETEBBIX PECYPCOB)
Paszen 10, Egﬁ;gziziim pI; 60T2§3KTI/I‘ICCKI/IM 3aHSATHUSM, 4 7
Penapanns JJTHK =
BBITIOJTHEHHE WHIMBH1yaJIbHBIX 3aJlaHui, 4 7
Harnucanue pedepara
HOJArOTOBKA K CAaye MOJYJs, MTOrOBOMY 4 7
KOHTPOJTIO
Uroro: 127 303

HepequL MCTOAHUYCCKOT'O obecreueHust JIJISL CAMOCTOSITEILHOM pa6OTLI IO JUCIMIIIIMHE

(MomyIH0):

1. Mertoauueckue YKazaHud [JId BBIINOJIHCHHUA CaMOCTOATCIbHBIX pa60T oo
JUCIIMITIIMHE «OcHOBBI MOJ'ICKy.TISIpHOfI OouoIorumy JJIsL 06yt1a10nmxca 10 HaIllpaBJICHUIO

moaroroBku: 19.03.01- BuorexHosiorus - bBuorexHosorus.

Muuypunckuii [AY, 2024
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4.6. BolnmosiHeHHEe KOHTPOJIbHOM padoThl 00y4alOIIMMHUCS 32049HO (opMBI

BrimonHeHne  KOHTpPOJMBHON  pabOThI  CHOCOOCTBYET — YIUIYOJIGHHOMY  YCBOEHHIO
NOJIOKEHUH JTUCHUIUIMHBI, TTOKa3bIBaCT BO3MOXKHOCTH OOYYAIOIIErocsi K CaMOCTOSTEIBHOM
paboTe Hax JIUTEpaTypo.

KonrponsHast pabora mpeacraBiseT coboit  (GopMy caMOCTOATENbHOH paboThI
00y4Yaromerocsi, IO3BOJIAIONIYIO OBJAJETh 3HAHWAMH W HAaBBIKAMH aHAJIUTHYECKOW W
HCCIIEIOBATEIbCKON Pa0OTHI B paMKax MPOrpaMMbl H3y4aeMoil y4eOHOM TUCIUIITUHEIL.

KonrpospHas paboTa BBITOTHSIETCS B BUJE MMCbMEHHBIX OTBETOB Ha TEOPETUYECKUE H
MMPAKTUYCCKUC BOIPOCHI, PCIICHHUA IPAKTHUYCCKUX 3aJad II0 BapuaHTaM, BbIIIOJIHCHUA
TBOPYECKHX 3a/IaHUH.

IIncemennbIe pa60TBI JOJI2KHBI OBITE MMOATOTOBJICHBI CaMOCTOATCIIBHO, COACPIKATH
COBOKYITHOCTH apI'yMEHTHPOBAHHBIX ITOJIOKEHUI U BBIBOJIOB.

4.7. Conep:kaHue pa3aeoB JUCHUILINHDI

Paznen 1. BBeaenne B fucuuiminay. Meroabl MoJIeKyJIsSIPHOH OMOJ1I0TrHI

MonekynsipHass OMOJOTHST KaK METOJOJIOTHS, HWCHOJB3YIOMas yMEHUE IOJIb30BAThCS
CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUILTIH B TIPOPECCHOHATLHOM e TeIbHOCTH, IPUMEHSITh METO/IBI MATEMaTHIECKOTO aHAITN3a
Y MOJIETTUPOBAHUS, TEOPETUYECKOTO U SKCIEPUMEHTAILHOTO UCCIIEOBAHUS.

3amaun  MOJIGKYJISIpHOM OMOJIOTMM B  PAaCTEHHUEBOJICTBE: TIO3HAHHUE OCHOBHBIX
3aKOHOMEPHOCTEH  KU3HEACSATENbHOCTH  PACTUTENbHBIX  OpPraHU3MOB, pa3paboTka W
COBEPILICHCTBOBAaHUE METOJOB CO3/IaHUSI TEHOMHBIX KOHCTPYKIIUM, YIPABJICHHUS JKCIPECCUEHN
TEHOB.

Jlokanmu3anus TEHOB B XpOMOcCOoMax. [IpuHIMN JUHEHHOTO  (UKCHPOBAHHOTO
pacnoiiokeHusi reHoB B XxpoMocome. Koppensiiust mexxay Bo3aeiictBuamu Ha JJHK u myranusamu
y BBICIIHX OpraHu3MoB. Tpancdopmarusi 6akrepuii ¢ momornipio unctoir JJTHK. Ombeir DBepw,
Mak-Jleonga u Mak-Kaptu. 3apaxxenue Oaxktepuu Oaxkrtepuodarosoit JJHK. Omeir Xepmu u
Yeitz. «@U3NYECKOE» KapTUPOBAHUE I'CHOB.

[Toctrenomuas spa Ouonorun. ['eHomuka. IIporeomuka. CTaOUIBHOCTH T€HOMA U
JTUHAMHUYHOCTH MpoTeoma. buonHdopmaTrka: cpaBHEHHE TMOCIEIOBATEILHOCTEN HYKICOTHIOB,
CpaBHEHHUE MOCJIEI0BATEIbHOCTEN AMUHOKHCIIOTHBIX OCTaTKOB. Wnentuduxarms
(GyHKIIMOHAJIBHBIX oOOJacTeil T'eHOMa Ha OCHOBE HYKJIEOTHIHOTO cocTaBa. BrlsiBieHue
(GYHKIIMOHATIBLHO 3HAYUMBIX Y4acTKOB OenkoB. baHKW JaHHBIX.

HoBbie MomekynsipHO-OUOTOTHYECKHUE CEIThCKOXO03UCTBEHHBIE OHMOTEXHOJIOTHH Kak
CIIOCOOHOCTH K peanu3allii ¥ YIPaBIEeHUIO0 OMOTEXHOIOTHYECKUMHU MTPOLIECCaMH.

Paznen 2. CTpykTypa U CBOiicTBa 0€/IKOB

Ponp OenkoBBIX MONEKYT B (YHKIIMOHHPOBAHWU KHUBBIX OpraHu3MoB. llepBuunas
CTPYKTypa O€lIKOB. AMHHOKHCIOTHBIE OCTATKH — MOHOMEPHI OEJIKOBBIX IeTeil. AMUHOKHCIIOTHI,
BXO/JISIINE B COCTAB OEJIKOB, MX CTPOEHHUE. 3aMEHUMBIC U HE3aMEHUMbIE aMUHOKHCIIOTHI. Peakue
aMUHOKHCIIOTBI, BXOJSIINE B COCTaB OCIKOB. AMHWHOKHUCIIOTBI, HE BCTpEYaroluecs B OeKax.
Ilentunnas cBsa3p. [lonunentuanas unenb. CTPyKTypa M KUCIOTHO-OCHOBHBIE CBOMCTBA
nentu0B. [IpupoaHbie menTu b

YpoBHU opraHuzanuu OeiakoBoil Monekynbl. [lepBuuHas cTpykTypa Kak YpOBEHb
opraHu3aruu Oeyka. 3HaueHne U3y4eHUs TIEPBUYHON CTPYKTYPHI OCTTKOB /ISl perieHus mpooaem
HBOJIIOIMU U CUCTEMATUKH OPTaHU3MOB.

Bropuunas crtpykrypa Oenka. CTpyKTypHbIE OCOOEHHOCTH NENTHUIHOW CBS3H,
ompezensome  (HOPMUPOBAHHE  PETYISAPHOM  BTOPUYHOM  CTPYKTyphl.  CTepudyeckue
OTpaHWYEHUST W BTOPWUYHAS CTPYKTypa NENTUAHOW CBs3U. Ponb BOIOPOTHBIX CBs3el B
(GbopMUPOBAHUH BTOPUYHOU CTPYKTYPHI.
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Tpernunas cTpykTypa OenkoB. CTaOMIBHOCTH MPOCTPAHCTBEHHON CTPYKTYPHI
oenka. KommaktHOocTh Qopmbl. Hamuume rtuapodoOHBIX siaep W TOMSIPHOH OOOJIOYKH.
[TpucyrctBue TUIPOGOOHBIX AMUHOKHUCIOT B 000J04YKe, UX (YHKIUOHAIBLHOE 3HAYCHUE.
[Ipupoga cuii, CTAaOMIM3UPYIOIIMX TPEXMEPHYIO  CTPYKTypy Ocnka. I['mapodoOHbIe
B3auMojieiicTBus. BomopoHbie U coiieBble CBsI3U. BaH-nep-BaanbCoBbl B3auMopaeicTBus. Poib
TUCYTb(MUIHBIX CBSA3CH B CTAOMIM3AIMUA TPETHYHOW CTPYKTYpPBI HEKOTOPBIX OenkoB. dopma,
KOMIIAKTHOCTh W JAMHAMUKA MOJIEKYJbl Oenka. OOpa3oBaHuE TPETUYHOM CTPYKTYphI Oelika U3
AJIEMEHTOB BTOPUYHOM CTPYKTYpbl. COOTHOIICHHE MEXIY MPOCTPAHCTBEHHON CTPYKTYpOit
Oenka W aMUHOKHUCIOTHOM  IOCIEAOBaTENbHOCThIO. (Cxemaruueckoe MpeAcTaBlieHUE
MPOCTPAHCTBEHHOM CTPYKTYPHI OeIKa.

YerBepTHuHas CTpyKTypa Oenika. ['eoMeTpusi 4eTBEpTUYHON CTPYKTYpbI Oelnka.
B3aumoneiicTBusT MeXay CyObeIWHUIIAMH, CTAOMIM3HPYIOIIUE YETBEPTHUYHYIO CTPYKTYPY.
CtpykTypHasi opraHu3aius KOHTaKTOB Mexay cyObenuHunamMu. OyHKIMOHAIHLHOE 3HAYEHUE
YETBEPTUIHON CTPYKTYPHI OelKa.

Henarypauuss OenkoB. Pazpymienne HatuBHOW  KOHpopManuu  OEJIKOB
U3MEHEeHHeM Temmeparypbl, pH, o00paboTkoil xuMuyeckuMu BemiecTBamu. JleiicTBue
JIETEPTeHTOB, CIUPTOB, SJIEKTPOJIUTOB.

Camoopranuzansi  IPOCTPAHCTBEHHOW  CTPYKTYpbl  OEIKOBBIX  MOJEKYII.
Penarypamust 6enka in vitro. I[IpegonpeneneHHOCTh MPOCTPAHCTBEHHONW CTPYKTYPBI O€lKa ero
aMUHOKHCIIOTHOM MOCIEA0BATEIHOCTHIO.

Pa3nen 3. CTpykTypa H CBOMCTBA HYKJIEHHOBBIX KHCJIOT

[lepBuuHas CTpyKTypa HYKJIEMHOBBIX KUCIOT. HykneoTuabpl — MOHOMEpBI HYKJIEMHOBBIX
KUCJIOT. [lypuHOBBIE U MUPUMHUIMHOBBIE OCHOBAHUS, KETO-€HOJIbHAs TayroMmepusa. CaxapHbIi
KOMIIOHEHT HYKJeoTuaa; meHTo3bl. Hykmeosunel. Hykneotunst — docdopubie 3dupsbi
HYKJICO3UJIOB. Pa3nuuHbie THIBI HYKJICOTHIOB: HyKieo3una-S' (wmu  3')-moHodocharsr;
mudocdarer; Tpudocdarel. Makposprudeckue cBsizu Mexay anbda- u 6era-pocharamu, Mexay
Octa- um ramma-pocaramu. CTpoeHHE NOJUHYKICOTHIHOM IIEMM KaK HEPa3BETBICHHOIO
nojuMepa. DH3UMaTH4YecKas  Jerpajauus HYKICHHOBBIX  KHCIOT. OK30HYKJI€a3bl U
sHaonykieassl. JJHKa3e 1 PHKa3el.

KonuyecTBeHHOE COOTHOLIEHHWE A30THCTBIX OCHOBAaHMM B  HYKJIEHMHOBBIX
kucnorax. [lpaBunma Yapradda. IlepBuunas cTpykTypa OHOJIOTMYECKOTO IOJMMEpA.
HykneotnnHas moCienoBaTe€IbHOCTh HYKJIEMHOBBIX KHCIOT. A30THUCTBIE OCHOBAHMS U
BOJIOPOJIHBIE CBSI3U MEXAY HUMHU. Y OTCOH-KpHUKOBCKIE KOMIUIEMEHTapHbBIE TTaphl OCHOBAHUH.

MakpomonekynsapHas crpykrypa JHK. JIBoitnas cnupans Yorcona — Kpuka.
[TpuHIIMTT KOMIJIEMEHTAPHOCTH M €ro OWOJIOTHYEeCKOe 3HadeHue. Peanm3zanus BOJOPOIHBIX
cBs3el W TUAPOGMOOHBIX B3aMMOJCHCTBHI. AHTHUMapaienbHble IeNMH C HACHTUYHBIM
nH(popManMoOHHBIM coaepkanneM. Crnupanuzanus. [lapameTpsl cimpanu.

Henarypauuss aycnupansHoil JIHK. Penarypauus JIHK. MonekynspHaas
ruopunnzarus JIHK. YcranoBnenue cxocTBa HyKICOTHAHON mTocienoBarensbuocTu neneit JJHK
myTeM MOJeKyIsipHO# rubpuauzanuu. ['ubpuanzanus PHK-/THK.

Makpomonekynspras ctpykrypa PHK. Onnonennoueunocts PHK. Crinpanuzanmst
B PHK (BropuuHas cTpykTypa). BHyTpullenoueuHnble KOMIUIEMEHTApHBIE B3aUMOJICHCTBUS.
[Tetnu, nedexTrl n BHyTpeHHHUE netiau mmnwiek PHK.

Paznen 4. CTpykTypa reHoMa BUPYCOB U IIPOKAPHOT

Tunbel TEHETHUECKOTO MaTepHaia U MEXaHW3M €ro PeIUIMKAIUU Y Pa3IuYHBIX BHPYCOB.
Tunel B3auUMOACHCTBUS BUPYCa C KIETKOW-XO3IMHOM. XapaKTEPUCTHKA HEKOTOPBHIX BUPYCOB.
[IpoucxoxaeHne BUPYCOB U UX POJIH B IBOJIIOIUH.

Crtpykrypa OakTepuanbHOW XpoMOCOMBI. CTpyKTypa TPOKApUOTHUECKUX T'EHOB.
baktepuanbhble TIa3MuIbL. |S-371eMEHTBI U TPaHCIIO30HBI OAKTEPHH.

14



Pazgen 5. CTpyKkTypa reHoMa 3yKapuoT

Kunernka peaccouuanuu aenarypupoBanHoil JIHK u cloXHOCTh reHOMa 3YyKapuOT.
ITocnenoBaTeIbHOCTH HYKJIEOTUIOB 3YKapHOTUYECKOro reHoma. CTpyKTypa 3yKapHOTUYECKHUX
reHoB. ['enoMsbl opranesut sykapuot: JJHK MUTOXOHApHUI U XJIOPOIIACTOB.

Paznen 6. Peniinkanus JTHK

Permmkamms JHK — ocHOBa pa3sMHOXKEHHS JKUBBIX OpPraHM3MOB, IE€peaadu
HACJIEJICTBEHHBIX CBOMCTB U3 MIOKOJICHUSI B IIOKOJIEHHUE U Pa3BUTHSI MHOTOKJIETOYHOI'O OpraHu3ma
n3 3urortel. JKecTkas CBA3b MEXKIY pEIUIMKALMENR W cerperagued reHomMa. biokupoBka
noBropHoi peruukaruu JHK. Enquauna pervkanuu — peryinkod. ENMHCTBEHHBIN pEIIUKOH
OakTepuil 1 MHOXECTBO PEIUIMKOHOB 3YKapuoT. KOHTPOJIb peruiMKaliuy Ha ypOBHE MHUIUALIUH.
Pasmeprl peruinkoHOB. PexoMOMHAlMOHHBIE €IMHULBI. YTOpPAIOUYEHHAs WHUIMAIUSA HX
peruKanyy B S-¢a3ze KISTOYHOTO IHKIIA.

[TomykoHCepBaTUBHBIN MEXaHU3M peruthKanuu (onbslT Mesenbcona u Ctanb, 1958
r.). Pacxoxnenue ueneir JIHK. Touka Hauyama peluiMKalMu — YYacTOK CBSI3bIBAHUSA
MHUIMATOpHOrO Oelnka. PeruinkaTuBHas Buika. OIHO- U ABYHAIIPaBJICHHAS PETUIMKALINS.

[Tpuniuner permkanun JJHK. [THK-monumepassl. Pons JJHK-matpuner 1 PHK-
3aTpaBku.  Jle3okcunykieosuarpudocdarel  kak  cyocrparel.  Cunres  JIHK  kak
nocieoBaTelbHOe MpucoennHenne HykiaeoTunoB K 3'-OH-konmy 3arpaBku. OOpazoBanue
KOMIUIEMEHTApHOTO MpoAykTa. YpoeHb TouHocTH perumkanun J[IHK. Koppekrupyromas 3'-5'
sKk30HyKiea3Has akTuBHOCTh JIHK-momumepas. Ilpaiimassl — PHK-nomumepassl, obpasyromue
PHK-3aTpaBku js maunuanuu cuaresa JJHK. Pacnierenue npoitnoi cnupanu JJHK-matpuiibt
xenukazamu. Jlectabunusupyromue Oenku. YuacTue Ttomnouszomepas. [IpepbIBUCTBINA CHUHTE3
JHK. Acummerpust permukaiinonHon Bk, @parmenTsl Oka3aku.

JHK-momumepassr E.coli — 1 (pepment Kopubepra), II u III. Mx yerBepTHuHas
CTPYKTYypa, KOJIMYECTBO MOJICKYJI Ha KJICTKY. YHHBEpCalIbHbIC (DEPMECHTATUBHBIC aKTUBHOCTU —
5'-3'-nmonumepusytomias (3nmoHranus) u 3'-5'-sk30HyKIea3Has (KOPPEeKTHpYOIas). YHUKaIbHas
5'-3'-sk30nykieasnas akTuBHOCTh JIHK-mommmepaser 1. @ynknuum JJHK-nomumepas B KieTke
E.coli: poas JJHK-moaumepassl 1 B ynanenunn aedexros mpu penapaiuu u PHK-3arpaBku mpu
perunkauuy; 11 — B penapauuu; 111 — B peruinkanuu (pemivkasa ¢ BBICOKOM MPOLECCUBHOCTBIO U
CKOPOCTBIO TOTUMEPU3ALIHH).

JNeranpHas kaptuHa cuHte3a JIHK B permkaruBro# Buike E.coli. Xemukasbr —
«arampmuey» amiocrepuueckue Oenku. [IpaiiMmocoma — KOMITIEKC XeNWKa3bl U MpaiiMasbl Ha
3amasz/pIBarolie menu. Xenukasa rep na seaymei nenu. Ctpoenune JJHK-nmonmumepassr 11 u ee
(GYHKIIMOHUPOBAaHHE B PEIUTUKATUBHON BHIIKE xolodepMeHTa . MUHUMANbHBIN (QepMeHT,
CBSI3YIOIIUH OEJIOK, raMMa-KOMILJIEKC, O€Ta-3a)KuM.

MexaHu3m obecriedeHus COrIacOBaHHOTO CHHTE3a BEAYIICH U OTCTAIOIEH Lemnu.
Pennmucoma. 3aBepiieHue cunTesa 3anas3/siBaonieii nenu u3 pparmenroB Okazaku. CoBMECTHOE
nevictue [JHK-monumepassl [ 1 PHKa3e1 H. JIHK-n1raza u Mexanusmel ee 1eiCTBUS.

Ocob6ennoctu perukanuu JJHK y aykapuor.

Paznen 7. Tpanckpunums

Tpanckpunuus Kak OCHOBA PETyJSILUU dKcHpeccHu reHoB. Marpuunbiil cunte3 PHK.
Kommnementapnocts  mpoaykra  PHK-nomumepasznoit  peakumm — martpune.  Cranuu
TPaHCKPUIILIMN: UHULMAIMS, d5IoHranus u repmuHanusa. PHK-nonumepasa — ocHoBHOM (epMeHT
TPAHCKPUIILIUH.

Tpanckpuniuss y oyoOaktepuii. I[lorstue omepoHoB u mnonunuctpoHHsix MPHK.
[IpomoTrop u TepmMuHaTOp TpaHCKpUnuuu. Ilpumepbl peryasiuuu aKTUBHOCTH TEHOB C
MCIIOJIb30BaHNEM Habopa curma-cyobeauHul. CTpyKTypa IpOMOTOpPOB: 00JacTU HYKIEOTHUIIOB
(-35) u (-10). CtpykTypa TEpMHHATOPOB.

Nuanmmanus Tpanckpumniuu: 3tanbl. ONepoH Kak Croco0 peryisiud TPaHCKPHUIIUH.
Perynsuus axtuBHocTH TeHoB E.coli, yrummsupyrommx nakrosy. Lac-onmepon E.coli. Cxema
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Kako6a-Mono. Ilonstus “pemnpeccop”, “aktuBatop”, “omeparop”’. CrocoObl H3MEHEHUS
AKTUBHOCTH PENPECCOPOB M aKTHUBATOPOB. lIpumepbl perynsuuu akTUBHOCTH OIEPOHOB Ha
craauu MHULMAnUK. PakTopbl, NEHCTBYIOLIME HA 3HAYMUTEIBHOM paccTossHuU. CorpsikeHue
TPAHCKPUIIIIUKA ¥ TpaHCISUK. [loHATHE «aTTeHIOAIUMY. DIOHTAlMs: (AKTOPHI AJIOHTAIHH.
Tepmunanus: akrop-3aBucumMast 4 (hakTop-He3aBUCHMAasL.

Tpanckpuniust y 3ykapuoT. TpaHCKpUIILIMOHHAS aKTUBHOCTH T'ETEPO- U IyXpOMaTHHA.
Cospeanne PHK u tpancnopr PHK wu3 sangpa B uwuromiazmy. PHK-nmomumepassl kieTok
sykapuot. @yakuuu PHK-momumepas I, II u III B knerke. CyObenmHuuHblli coctaB PHK-
nommmepas I, II uw II. O6mwme cyowenuuunpl. IIpomotoper PHK-momumepaser 1. Tumsl
MIPOMOTOPOB, OCOOCHHOCTH UX cTpocHHs. [loHSATHE: «OCHOBHBIE (AKTOPHl WHHIIHAIIUN)Y
TpaHckpuruu. OcHoBHBIE (pakTopbl MHUIMANMK TpaHckpuniuu PHK-nmomumepassr 11, DTamns
MHUIMauuu TpaHckpunuuu Ha npumepe PHK-mosmmmepassr 1. B3zaumopeicTBue OCHOBHBIX
(bakTOpOB TPAaHCKPUNIMK MPH UHULUANUH. JlomomHuTeNbHbIE (AKTOPhl WHUIMAIMH, MECTa
CBsI3bIBaHUS (DAKTOPOB TPAHCKPHINIUU. Y AaJCHHBIE MecTa CBs3bIBaHHS (BakTopoB. CrocoObI
U3MEHEHHUs aKTUBHOCTH (DaKTOpoB. TpaHCKPHUMIIMOHHAS AKTUBHOCTb T€HAa €CTh pe3yJbTaT
B3aMIMOJICHCTBHSI AKTHMBATOPOB W MHTUOMTOPOB TpaHCKpUNIMu. (OCOOEHHOCTH pETryJsSIuu
TPAHCKPHUIIIIMA B MHOTOKJICTOYHBIX OpraHu3Max. [ '€Hbl «JIOMAIIHErO XO3SHUCTBa». DJIOHTAIUSI.
®akTopsl AM0Hranuu. TepMuHaAIUs TPAHCKPUIILIUH.

Paznen 8. IIpoueccunr PHK

[lonsiTue mpoueccuxra. [Iponieccunr MPHK sykapuoT u3 rereporeHHoi sepHOM
PHK (rsPHK). KanupoBanwue 5'-koHIIEBOW 007aCTH: MOBHIICHNE Y (HEKTUBHOCTH TPAHCIISIIIAN U
3alllMTa TPAHCKpUIITa OT Aerpagauuu. CTpoeHue «k3mna». Pacuienienue u noinuaieHuInpoBaHue
3'- obnactu. CurHan monuanacHwIMpoBaHus. llomumA-monumepasa- (GEpMEHT pacIIeIUICHUS U
nonuageHunupoBanus. Jlerpananus 3'-koH1eBoi 0061acTH. 3HaYCHHUE MTOTHAICHUIUPOBAHUS IS
CTa0WIM3alMK TPAHCKPHUIITA U €r0 TPAHCIOpPTa B IUTOIUIa3My. Perymsius skcrnpeccuu reHa Ha
CTaJuy NpoLeccuHra 3'-KoHIla: HAJIMYME HECKOJIbKUX CUTHAJIOB MOJINAICHUINPOBAHUS.

DK30H-UHTPOHHOE CTPOCHME KoAupyromie obnactu npeamecrBennnka MPHK sykapuor.
CrnaiicuHr 5K30H0B. MexaHH3M CIUIalicuHra ¢ o0pa3oBaHueM jacco-uHTpoHa. Cruialicocoma.

Perynsmus skcnpeccuum TeHOB IMyTeM albTEPHATUBHOIO crulaiicuHra. OOpa3zoBaHue
TKaHecnenupuyeckux n3opopMm Oenka. IkoHOMUUHOE ucnonb3oBanue PHK-nipenecTBenHuKa.
Bxmrouenne ©  BBIKNIIOYEHHE TEHOB. Perymmpyemsbiii  OenkamMu — Kackajg — MPOIECCOB
anbTEepHATUBHOTO cruiaiicuHra. HTtpons! kak npeamectseHHUKH MIPHK. Ilepecmotp nonsitus
«OOUH TeH — oauH Oenok». COBpeMEHHOE OIpejesieHHe I'eHa KakK pean3alusi CIoCOOHOCTU
UCTIONb30BaTh 3HAHMUS O COBPEMEHHOW (DM3UYECKOW KapTHHE MHpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIIECTBA NJIsi MOHUMAHUS OKPYXKAIOIIEro MHpa U
SBJICHUW IPUPOJIBL.

Paznen 9. Tpancasiuus. Buocunres 6esika

buocunTe3 OenkoB Kak Hambosee CIOXKHBIH W SHEPrOEeMKHH MPOLeCC pealu3aluu
FeHETUYeCKOM HMH(pOpMaluy, MPOTEKAMUNA € BBICOKOM CKOPOCTbIO U  TOYHOCTBIO.
dyHaaMeHTalbHbIe OTKPBITHS 50-X TOJ0B: pUOOCOMBI KaK MECTO CHHTEe3a OeIKOB; aKTHBAIIHS
aMUHOKHCJIOT IyTeM oOpa3zoBanus amuHoauuia-TPHK; aganropnas runoresa Kpuka.

I'enetnueckuit koA. DKCIEpUMEHTAIbHAsS pacIM(PpPOBKA TEHETHUECKOTO KOJa B OMBITax
Bbpennepa u Kpuka na myranrax 6akrepuodara T4 (1961 r.). [lonarue kogona. TpHUILIETHOCTS,
BBIPOXKJIEHHOCTh, HETEPEKPHIBAEMOCTh KOAa 0€3 3amsThiX. Y CTAaHOBJICHHE «YHHUBEPCAIHLHOTOY
KOZOBOro cioBapsi (OakTepuu, LUTOIUIa3Ma 3yKapuoT). TepMuHaTOpHBIE KOJOHBI. CemMbHU
KOJIOHOB.

Tpancnoptaeie PHK. ITonstue antukonona TPHK. Ero pacnonosxeHne BO BTOpHYHOHN U
tpetuuHoit ctpykrype TPHK. Konon-antukonoHoBbeie B3aumojeicTBus. ['unoresa HeCTpOroro
cooTBeTcTBUSI KpHKka: HEOqHO3HAYHOE CITApUBAHKE TIEPBOTO HYKJICOTH 1A aHTUKOJIOHA C TPETHUM
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HYKJIEOTHI0M KOJJ0Ha. OCOOEHHOCTH ATHX MOJOXKEHUHN aHTHKOIO0HA U KoJoHa. [IpaBuia Kom0H-
AHTUKOJIOHOBOTO criapuBaHusi Kprka v UX HEKOTOpbIE CJIE/ICTBUS.

[Tonstue Tpancnsauuu. XuMHYECKUE peakui OMOCUHTE3a OENIKOB. TpancnoptHbie
PHK. Apanrtopnas rumore3a Kpuka m ee mokazarenbctBo. Ctpykrypa TPHK. IlepBuunas
CTPYKTypa: JJIMHA Lemnen, 3'-KOHel, «MUHOPHBIE» HYKIICOTUIbl, KOHCEPBATUBHBIC YYaCTKHU;
BTOPUYHASl CTPYKTYpa: «KJIEBEPHBIH JIUCT», ABYCHHUPAIbHBIE U OJIHOCIUPAIbHBIC YYACTKH,
KAaHOHMYECKOE M HEKAaHOHMYECKOE CIIapMBAaHHWE OCHOBAaHWM. Peakuuum aMHHOALMIMPOBAHUS
TPHK: akTtuBHpoBaHME aMUHOKHCIOT C OOpa3oBaHWEM aMHUHOAIMIAJCHUIATOB U IEPEHOC
aMHHOAIMIbHBIX ocTaTkoB Ha TPHK. CtpyktypHas  kommuiemeHtapnoctb TPHK u
amuHoauia-TPHK-cunTeras.

PuGocomusiii stan Tpancnsuuu. CTaauu TPaHCISIIMM: WHULUALMS, OJIOHTAlUS U
tepmuHanus. [locnenoBarensHoe cunthiBanne MPHK pu6ocomamu. ITomupubocomsl. Pabounii
(37TOHTAIIMOHHBIN) TTMKI pUOOCOMBI.

Crpykrypa pubocombl. Jlokammzamuss pubocom B kieTke. CBoOOIHBIE U
MeMOpaHOCBsi3aHHbIe puOOcoMBbl. [IpokapuoTHUECKUH U JYKAPUOTHYECKHH THUIBI PUOOCOM.
PubocoMbl MHTOXOHApPUN W XIJOporutacToB. Pasmep u moapasnencHue pudOCOM Ha JBE
cyOgactuibl. Mojenu o0beIMHEHUS CyOUacTHIL B IIEITYI0 puOOCOMYy.

Pu6ocomusie PHK. 3nauenue pudocomuoit PHK. ®yHkunoHanbHbIE aKTUBHOCTH U
GyHKIMOHATBHBIE yYacTKH puOocoMm. DYHKIMHM CBSI3bIBAHUSA: CBSI3bIBAHUE U YJEpiKaHHUE
MaTpuyHoro mnosunykineotuaa (MPHK-cBs3piBatomumii yyacTtok); ynepskanue nentuauni-tPHK
nin peammpoBanHod TPHK (TPHK-cBsizbiBatommii  P-yuacTok); CBsi3pIBaHME aMUHOAQIIWII-
TPHK (TPHK-cBs3bIBatomuii A-y4acTok), CBs3bIBaHHE OCIKOBBIX (pakTopoB TpaHcassiuu u [ T
((axTop-cBA3BIBAIOIINI YIaCTOK).

DnoHranuoHHbIi 1K pubocoMbl. IlocnenoBaTenbHOCT COOBITHH W MOJEKYJISPHBIC
Mexanusmbl: niepebop TPHK; y3HaBanme aHTHKOIOHA; OTOOp MPaBUIBHOTO KOJOH-
AHTUKOJOHOBOTO  KoMmIUiekca. Tpancmentumauus (oOpa3oBaHue  MNENTHAHON  CBS3H).
Tpancnokauus. [lepeaBrkenne MaTpULbl IpU TpaHCIOKAMU. Mozenb TUHAMHYECKON paboThl
pUOOCOMBI B 3JIOHTAITMOHHOM ITHKJIE.

Nuannmanus tpancnauuu. 3HadyeHUe WHUIMALMK TpaHCISIuu. MHUImupyomme Koa0HbI
u ux nosnoxxkenre B MPHK mipo- u sykapuot. Muummaropasie TPHK 1 uHMIIMATOpHI TpaHCISLIUM.
benkoBeie ¢daktopel ununmanuu. CoctosHue  pubOocoMm Tmiepes HMHHUIMAMed. MHuumanus
TPAHCISAUU Y TPOKApHOT. Accomuanus npokapuotudeckoil 30S-cyOuacTuiiel pruOOCOMBI ¢
MaTpUYHBIM TOJIUHYKJICOTUI0M. [locienoBaTebHOCTh COOBITHII B TpOLIECCE WHUIMAIMU Yy
npokapuoT. MHuIManus TpaHCHSIUU Y 3YKapHUoT.

Tepmunarust Tpancisuuu. [Ipo- u sykapuoTndeckue OenkoBbie (PaKTOpbl TEPMUHAILINH,
y3HaBaeMble MU TEPMUHHUPYIOIINE KOAOHBL. CBs3biBaHHe (PAKTOPOB TEPMHUHAIIMH B A-y4acTKe
pubocomsl. ['naponus nentuaun-TPHK. OcBoboxnenne nuranaos. Juccorumanus cyouacTuil.

Perynauus tpancnsuun y mpokapuor. Ckopocts pacnaga MPHK B u3MeHsrommxcs
YCHOBUSAX cpenbl W perynsuus ucnois3oBanus MPHK Ha cragum wHunmanuu. Ydactok
cBs3biBanus pubocoMbl (RBS) MPHK. Duxanceps! 3a npeaenamu RBS. 3menenne BTopudHOM
ctpyktypel MPHK: TpaHcnsnmnoHHOe compspbkeHue, BOBICUEHUE B IIMWIBKA WHUIIMATOPHBIX U
TEPMUHHUPYIOMINX KOJTOHOB. TpaHCISIMOHHBIE PENIPECCOPBI: ayTOT€HHAsl PErysalus TPAHCIAIUN
CTPYKTYpHBIMH Oenikamu pudocom E.coli.

Perynauus TpaHcnsauuu y 3yKapuoT Ha CTaJIMM MHUIMALIMKM KaK IpUMEpa TOTOBHOCTH K
peanu3alui  CUCTEMbl MEHE/KMEHTa KadecTBa OHMOTEXHOJIOTHYECKOW TMPOMYKIIMH B
COOTBETCTBUU C TPEOOBAHUSIMHU POCCUICKUX U MEXKTYHAPOIHBIX CTAaHAAPTOB KauecTBa.

Paszgea 10. Penmapauus IHK

Cucrema pecTpukIUU-MoAuduKauu y dyOaktepuil. Ee 3HaueHue AN yHUYTOXKECHHS
gyxepoaHort JIHK. S-aneHO3MIMETHOHUH — JOHOP METHIBHBIX Tpymm. CHCTEMBI PECTPHUKIHH
Tpex TumoB. Mertuna3el u pectpuktaspl Tuma |l — ormenvHbie (QepMeHTH. Y3HaBaHHE U
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paspezanue pectpuktazamu Tumna |l xkoporkux cnenududeckux (0OBIYHO MOJUHIPOMHBIX )
noclie0BaTenbHOCTEH (4-6 map OCHOBAaHUI) C 00pa3oBaHUEM “NUMKHUX "~ WIX “TYMbIX” KOHIIOB.

Penapanusa JIHK — Mexanu3m ucrnpaBiieHHs MOBPEKICHUN B HEW. THUIIBI TOBPEXKIAOIINX
u3meHenut B JIHK (ToukoBbie MyTanuu, CTPYKTYpHbIE HAapyHICHUS) MU HX TOCIEICTBHUS.
YHUBEpCATbHOCTh MPHUHIMIIOB peHapanud y Mpo- U 3YKapuoT. D(PPEeKTUBHOCTH CHUCTEM
penapanuu. Hekoropsle THIIBI CIOHTAHHBIX U MHAYLUpPYeMbIX noBpexaeHuil JJHK u ux npsamon
peaKkTUBaLUU.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Bun yaeOHOM paboThI OO6pa3oBaTeIbHBIC TEXHOJIOTHH

Jlexknun CnaiiioBple  Tpe3eHTAUUH.  DJIEKTPOHHBIE
MaTepUaJIbL.

[TpakTHueckue 3aHATHS OO6cyxneHne ¥  aHajiu3  MPEUIOKEHHBIX

BOIIPOCOB Ha ayJIUTOPHBIX 3aHATUIX,
WHIMBHIYyQJIbHBIC  JIOKJAIbI,  COOOIICHHUS,
TECTHPOBAHUE, COOCCETOBAHMSI.

CamocrosTensHas pa60Ta 3aIJ_[I/ITa u MMpE3CHTAlUsA pE3yIbTAaTOB
CaMOCTOSATCJIbHOI'O UCCIICAOBAHMUA Ha 3aHATHAX

B nensax peaiu3anuu JCKIIMOHHOIO IUKIJIA, HpaKTI/I‘leCKOﬁ A CaMOCTOSATCIbHON pa6OTI>I

6YIIYT HCITIOJIB30BAHbI J'II/ILIHOCTHO-OpI/ICHTI/IPOBaHHBII\/JI, IIe)ITeJII:HLIfI 18 (0210.C0 1}
T PEpEHITMPOBAHHOTO O0YYCHHUSI C MCIIOJIB30BAHHEM METOJIOB aKTUBHOTO M MHTEPAKTHBHOTO
00y4eHwUsI.

Jis ocBOEHUs JIUCHUILIMHBI «OCHOBBI MOJIEKYJISIPHOM OHOJOrMH» HCHOJIB3YIOTCS
Pa3InN4YHbIC O6pa3OBaT€JH>HI)IC MCTOABI MW TEXHOJIOTMU Jid pcaiu3alvn KOMHCTCHHI/Iﬁ.
[lpenogaBanue  MUCHMIUIMHBI  TMpPEAyCMaTpUBAeT  JICKIMM,  TNPAKTUYECKUE  3aHATHA,
TECTHUPOBAaHUE, MPUMEHEHUE aKTHBHBIX W MHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATHH (pa3doop
KOHKPETHBIX CUTYalllil) B COYETAHWU C BHEAYAUTOPHOH PabOTOM C LENbl0 (OPMUPOBAHUS U
pa3BuTHs  MPO(ECCHOHATBHBIX  HAaBBIKOB  oOyuatomierocs.  CamocTosTenbHass — paboTa
npeaycMaTpuBaeT MOAroToBKYy K jekuusM u JIII3, mpomMexxyTouHOMY KOHTPOJIO U UTOTOBOMY
HUCIIBITAHUIO.

B y4yeOHOM mpoliecce MIMPOKO MPUMEHSIOTCS KOMIBIOTEpHbIE TEXHOJOTHH. Jlekuuu
MPOBOJATCS B AyJAUTOPHU C HWHTEPAKTUBHOM JIOCKOW U  TMPOEKTOPOM, OOECreUYeHBI
JIEMOHCTPAllMOHHBIMU MaTepHajaMH (3JIEKTPOHHBIMU TNPE3EeHTAlUsAMHU, BHUICO(DUIBMAMU), C
IMOMOIIBIO KOTOPBIX MOYXHO BU3YAJINU3UPOBATH M3JIaraeMbIi Marcpual.

6. MOoH/ OLICHOYHBIX CPEeACTB AUCHMILIUHBI (MOYJIs1)
6.1. ITaciopt ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUIJINHE
«OCHOBBI MOJICKYJISIPHON 0HOJIOTHN»

No Kon O11eHOYHOE CPEICTBO
KonTposmpyemeie pa3nesbl
/T * KOHTPOJIHPYEMO HAaUMEHOBAaHHE KOJI-
(TeMbl) TUCIIUTUTHHBI o
i KOMIIETeHIIUU BO
1 Brenenue B quciuiuinny. VK-1; VK-6; | TecToBble 3amaHus 10
Metoab! MoJIEKyIIpHOI OIIK-1; OIIK-7 | Temsl pedepaToB 1
OuoJIOruU Bompocsr yist 5x3amena | 8
2 CtpykTypa 1 CBOWCTBa OEIKOB VYK-1; YK-6; | TecroBsie 3amanus 10
OIIK-1; OIIK-7 | Temsl pedepaToB 4
Bompocer st sx3amena | 11
3 CtpykTypa 1 CBOWCTBA VYK-1; YK-6; | TecroBble 3aaHus 10
HYKJIEMHOBBIX KHCJIOT OIIK-1; OIIK-7 | Temsl pedeparoB 2
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Bomnpocsr gt sx3amena | 8

4 CrpykTypa reHoMa BUPYCOB U VYK-1; VK-6; | TecroBble 3a1anus 10
MIPOKApPHUOT OIIK-1; OIIK-7 | Temsl pedepaToB 2
Bompocsr myist ok3amena | 2

5 CtpyKTypa TeHOMa dyKapuoT YK-1; YK-6; | TecroBble 3ananus 10
OIIK-1; OIIK-7 | Temsl pedeparoB 2
Bompocs! 1y1st oxk3amena | 3

6 Permukanus JIHK VYK-1; VYK-6; | TecroBbic 3a1aHus 10
OIIK-1; OIIK-7 | Temsl pedepaToB 3

Bonpoce! 1uist sk3amena | 15

7 Tpanckpunmms VK-1; VK-6; | TectoBble 3amanus 10
OIIK-1; OIIK-7 | TemsI pedeparon 2

Bomnpocsr myist sx3amena | 14

8 [Ipoueccunr PHK VYK-1; YK-6; | TecroBsie 3amanus 10
OIIK-1; OIIK-7 | Temsl pedepaToB 2
Bonpoce! 1uist sk3amena | 4

9 Tpancnauus. buocuntes 6enka | YK-1; YK-6; | TecroBsie 3amanus 10
OIIK-1; OIIK-7 | TemsI pedeparoB 2

Bomnpocsr mis sx3amena | 15

10 Penapanus JTHK VK-1; VK-6; | TecTtoBble 3amanust 10
OIIK-1; OIIK-7 | TemsI pedeparoB )
Bompocsr mist ox3amena | 2

6.2.1 IlepeyeHb BONPOCOB IS 3a4eTa

Pazpgen 1

1. MonekynsipHass OMONOTHS KaK METOJOJIOTHS, HCIHOJB3YIOMmas yMEHHE I10JIb30BaThCs
CIIOCOOHOCTBIO M TOTOBHOCTBHIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JVCIUIUIMH B MPO(ECCUOHATBHOMN NIESITeIbHOCTH, IPUMEHSITh METObl MaTeMaTHIeCKOTO
aHamM3a M MOJEIMPOBAHMs, TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO HCCIIEAOBAHMA. .
(VK-1; YK-6; OIIK-1; OIIK-7)

2. 3amayn  MOJIEKYJISIDHOH OWOJIOTMM B  pPACTEHHUEBOJCTBE: TIO3HAHWE OCHOBHBIX
3aKOHOMEPHOCTEH KM3HEJAESATEIbHOCTH PACTUTENIBHBIX OpraHU3MOB, pa3zpaboTka Hu
COBEPIICHCTBOBAHME METOJOB CO3JaHUS TEHOMHBIX KOHCTPYKIHH, YIPaBICHHS
skcnpeccueii reHoB. (YK-1; YK-6; OIIK-1; OTIK-7)

3. Jlokamm3amusi TeHOB B XpoMmocomax. [IpuHIMI JTHMHEHHOTO  (UKCHPOBAHHOTO
pacrosio’)keHusi TeHoB B xpomocoMme. Koppemsaust mexay BozaedictBusimu Ha JHK u
MyTanusmMu y Beicimx opranu3mos. (YK-1; YK-6; OIIK-1; OIIK-7)

4. Tpanchopmarus 6akrepuii ¢ momoisto yuctoit JIHK. Onbir OBepu, Mak-Jleona n Mak-
Kaprtu. (YK-1; YK-6; OIIK-1; OITK-7)

5. 3apaxenue Oaxtepun OakrepuodaroBoit JTHK. Oneir Xepmm u Yeis. «Puznyeckoer
kaprupoBanue renoB. (YK-1; VK-6; OIIK-1; OITK-7)

6. IloctreHomHass spa Ouoinoruu. I'eHomuka. Ilporeommka. CTaOMIBHOCTH Te€HOMa H
auHaMUIHOCTH poTeoma. (YK-1; VK-6; OIIK-1; OIIK-7)

7. buoumHdpopmaruka: CpaBHEHHE IMOCJIEIOBATEIbHOCTEH  HYKJIEOTHJIOB, CpaBHEHHE

MOCJIe0BATENbHOCTEN aMUHOKHUCIOTHBIX OCTaTKOB. MneHTudukanus GyHKIMOHATbHBIX
oOiacTeil TeHOMa Ha OCHOBE HYKJIEOTHJIHOIO cocTaBa. BpliBieHue (yHKIMOHAIBHO
3HAYMMBIX y4acTKoB OenkoB. banku nanubix. (YK-1; YK-6; OIIK-1; OIIK-7)
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8.

HoBple MonekymnsipHO-OMOIOTUYECKHE CETBCKOXO3SIICTBEHHbIE OHMOTEXHOJOTUH  Kak
CIOCOOHOCTH K peali3alliy U yIpaBlIeHHIO OnoTexHomorndeckumu mpomeccami.. (YK-1;

VK-6; OIIK-1; OIIK-7)

Pa3zgen 2

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ponbp GenkoBbIX MOJNEKYd B (YHKIIMOHHPOBAHUU KHUBBIX OpraHu3moB. [lepBuunas
CTpYKTypa OelKOB. AMUHOKHCIOTHBIE OCTaTKH — MOHOMEpHI OenkoBbix memei. (YK-1,
VK-6; OIIK-1; OIIK-7)

AMUHOKHUCIIOTHI, BXOJISIIIME B COCTaB OCJIKOB, UX CTPOCHHE. 3aMEHUMbIC U HE3aMEHUMbIE
aMUHOKHCIIOTHL. [lentuaHas cBsa3e. [lomunentuanas nens. (YK-1; YK-6; OIIK-1; OIIK-
7)

YpoBHU opraHuzanuu OeiakoBoil MoJekynbl. IlepBuuHas CTpyKTypa Kak ypOBEHb
opranuzaiuu 6enka. KommuecTBeHHOE OIpeesieHue aMUHOKUCIOTHOTO COCTaBa OEJKOB.
Hcnonp30BaHre aBTOMAaTUYECKUX aHATM3aTOPOB. [ uaponuTuiyeckoe paciierienue oenka
C TOMOIIBI0 TPOTEONUTHYCCKHX (epMeHToB. OmnpeneneHne TNEPBUYHOU CTPYKTYPHI
nentuaos. (YK-1; YK-6; OIIK-1; OIIK-7)

3HaueHue U3YYCHUS TICPBUYHOU CTPYKTYPHI OCITKOB ISl PEIICHUS MTPOOIIEM 3BOJIOIUU U
cucrematuku oprann3moB. (YK-1; YK-6; OITK-1; OITK-7)

Bropuunas ctpyktypa Oenka. CTpyKTypHble OCOOGHHOCTH TMENTUAHOW  CBSI3H,
ornpeersomue GopMUPOBAHNE PETyIIPHONH BTOPUIHON CTPYKTYPHI. POJb BOIOPOIHBIX
cBs3eil B (hopMHpOBaHUHM BTOPUYHON CTPYKTYphI. [Ipobrema cTabUIbHOCTH BTOPUYHOMN
CTPYKTYpBI. DKCIIEPUMCHTAIBHBIC METOJBI U3YYCHHUS BTOPHYHOW CTPYKTYPHI OCIIKOB.
(YK-1; YK-6; OTIK-1; OIIK-7)

Tpernunast crpykrypa OenkoB. CTaOMIBHOCT HMPOCTPAHCTBEHHOW CTPYKTYphI Oenka.
KommaktHocTh  (opmbl. Hammunme rtuapodoOHBIX saep W MOJSAPHOH  OOOJIOUKH.
[TpucyrcTBue THAPOPOOHBIX AMHUHOKHUCIIOT B 000JI0UKE, X (DYHKIMOHAIEHOE 3HAYCHHE.
(YK-1; YK-6; OIIK-1; OIIK-7)

[Mpupoma cwi, CTaOWIM3UPYIOMIMX TPEXMEPHYIO CTPYKTypy Oenka. ['mapodoOHbIe
B3anMoJeiicTBus. BomopoaHbie u coneBbie cBsi3u. BaH-1ep-BaanbCOBBI B3aUMOICHCTBUS.
Pony mucynbduaHbix cBsi3ed B CTAOWIM3alUUA TPETUYHOM CTPYKTYPhl HEKOTOPBIX
oenkoB. (YK-1; YK-6; OIIK-1; OIIK-7)

dopMa, KOMITAKTHOCTh W JUHAMHUKA MOJIEKYJdbl Oenka. MeToasl HCCleI0BaHUS
MIPOCTPAHCTBEHHOUN CTPYKTyphl Oenmka. OOpa3oBaHHE TPETUYHOM CTPYKTYphI Oelka W3
AJIEMEHTOB  BTOPUYHOU  CTPYKTypbl. COOTHOIIEHHME MEXIy MPOCTPAaHCTBEHHOU
CTPYKTypoil ©Oenka ¥ aMHHOKHCIOTHOM TMOCIEA0BaTeNbHOCTRI0. (CXeMaTudeckoe
npeJCTaBICHNUE POCTPaHCTBEHHOM cTpyKTypsI Oenka. (YK-1; YK-6; OIIK-1; OITK-7)
YerBepTHuHas CTpyKTypa Oenka. ['‘eomeTpus dYeTBEepTUUYHON CTPYKTyphl Oenka.
B3aumopeiictBust  Mexay — CyObeIMHHIIAMH, CTAaOWJIM3UPYIOIIUE  YETBEPTUUHYIO
cTpykTypy. CTpyKTypHasi OpraHu3amnusi KOHTAaKTOB MEXIy CyObeIUHHUIIAMH.
@YHKIMOHAIBHOE 3HaueHUE yeTBepTUYHOW cTpykTypsl Oenka. (YK-1; VK-6; OIIK-1,
OIIK-7)

Jenatypanust OenkoB. PaspyiieHne HaTUBHOW KOHQopManuu OETKOB H3MEHEHHEM
temneparypbl, pH, o00paboTkoii MoOueBMHOW, TyaHHIUHXJOpUIOM. J[lelicTBue
nereprentoB (ITAB), ciuprtos, anekrponutos. (YK-1; YK-6; OIIK-1; OITK-7)
CaMoopraHuzanusi MPOCTPAHCTBEHHON CTPYKTYphI OENKOBBIX MOJIEKYNl. PenaTyparus
Oenka in vitro. [IpemompeneneHHOCTh NPOCTPAHCTBEHHOM CTPYKTYpbl Oelka ero
aMUHOKHUCIIOTHOM mocaenoBaTenbHocThIO. (YK-1; YK-6; OIIK-1; OIIK-7)

6.2.2 IlepeyeHb BONMPOCOB /sl IK3aMeHA

Pazmen 1
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MOJ'IeKy.]'IﬂpHaﬂ Oouojorus  Kak MCTOHOJIOTHA, HCIOJB3yIoIad YMCHHUC  II0Jb30BATHCA
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX
JUCHUIIINH B HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTU, IPUMEHATE METOABI MAaTEMAaTUYCCKOI'0 aHalu3a

U MOJICTIMPOBAHUS, TECOPETUUECKOTO U dKCIepuMenTanbHoro uccienopanus. (YK-1; YK-6; OITK-
1; OIIK-7)

3amaur MOJIEKYJIIpHOM OHOJOTHMH B PACTCHHEBOJCTBE: MO3HAHUE OCHOBHBIX 3aKOHOMEPHOCTEH
KU3HEJEATEIIbHOCTH PACTUTEIbHBIX OPraHU3MOB, pa3pabOTKa M COBEPLIEHCTBOBAHUE METOJI0B
CO3/IaHUSI TEHOMHBIX KOHCTPYKIHMM, ympasienus skcnpeccueir reoB. (YK-1; VK-6; OIIK-1;
OIIK-7)

Jlokanuzanus reHOB B XpoMocomax. [IpuHuun nuHeHHOro (QUKCUPOBAHHOTO PACIOJIOKEHUS
reHoB B xpomocome. Koppemsauusa mexnay Bosaeicteuamu Ha JJHK m myranusmu y BeicmInx
opranusmoB. (YK-1; YK-6; OIIK-1; OIIK-7)

Tpanchopmanus 6akrepuii ¢ momoirsto uncroit JJHK. Onwir DBepu, Mak-Jleona u Mak-Kapru.
(YK-1; YK-6; OIIK-1; OIIK-7)

3apaxenne Oaktepun OaktepuodaroBoit JIHK. Omeir Xepmm u Yeis. «Dusudeckoe»
kaprupoBanue reaoB. (YK-1; YK-6; OIIK-1; OIIK-7)

[ToctreHomHas 3pa Ouonorun. I'enomuka. Ilporeomuka. CraOWIBHOCTH TI€HOMa U
nuHamuaHOCTh Tiporeoma. (YK-1; VK-6; OIIK-1; OITK-7)

buonndopmaruka: CpaBHEHUE 1ocJe10BaTelbHOCTEN HYKJIEOTH/JIOB, CpaBHEHUE
MOCNIE0BATEIbHOCTE aMUHOKUCIOTHBIX OCTatkoB. MpeHtudukanus (yHKIUOHATBHBIX
oOnactell reHOMa Ha OCHOBE HYKJIEOTHJHOIO COCTaBa. BbIsBIEHHE (PYHKIIMOHAIBHO 3HAYUMBIX
y4yacTkoB OenkoB. banku ganubix. (YK-1; YK-6; OIIK-1; OITK-7)

HoBble  MONEKyIsIpHO-OMOJIOTHYECKUE  CENBbCKOXO3AWCTBEHHbIE  OMOTEXHOJOTMH  Kak
CIIOCOOHOCTh K pealiu3allii U yIpaBicHU0 OuotexHonoruueckumu mnporeccamu. (YK-1; VK-6;
OIIK-1; OIIK-7)

Pa3zgen 2

9.

10.

11.

12.

13.

14.

15.

Ponp OenkoBBIX MOJIEKYNT B (YHKIIMOHUPOBAHHH JYKUBBIX OpPraHu3MoB. IlepBuuHas CTpyKTypa
0enKOB. AMUHOKHMCIOTHBIC OCTaTKH — MOHOMepbl OenkoBbix 1emeit. (YK-1; YK-6; OIIK-1;
OIIK-7)

AMUHOKHUCIIOTHI, BXOJSIINE B COCTaB OEIKOB, WX CTPOCHHE. 3aMEHUMbIE U He3aMEHUMbIC
amMuHOKUCIOTHI. [lenTuanast cBsi3b. [Tomunentuanas nens. (YK-1; YK-6; OITK-1; OITK-7)
YpoBHU opraHuzaiuu 0enKoBOi Momekyinbl. [lepBuyHas cTpyKTypa Kak ypOBEHb OpraHU3alluu
Oenka. KonmuecTBeHHOE OIpeesieHne aMHUHOKHCIOTHOTO cocTaBa OenkoB. lcmonb3oBanue
ABTOMATHYECKUX AaHAIM3aTOPOB. [ HMApOIUTHYECKOE paclIeryieHne Oellka ¢  IMOMOIIbI0
poTeoauTHYECKHX (hepMeHToB. Onpeaenenue nepBuyHoi cTpykTypsl nmentuaos. (YK-1; VK-6;
OIIK-1; OIIK-7)

3HaueHUEe H3yUEHUS TEPBUYHON CTPYKTYpHl OENKOB JUIsl pEHIeHHs MpoOJeM SBONIONUU U
cucrematuku oprann3moB. (YK-1; YK-6; OITK-1; OIIK-7)

Bropuunas crpykrypa Oenka. CTpyKTypHbIE OCOOEHHOCTH MENTHUIHOW CBS3H, OMPEACISIONnIne
GbopMHUpOBaHWE PETYISAPHON BTOPUYHOM CTPYKTYpbl. PoOib  BOJOPOAHBIX CBsi3eld B
dbopMUPOBaHUM BTOPUYHON CTPYKTYphl. I[IpoOrema cTaOMIBHOCTH BTOPUYHOWM CTPYKTYpHI.
DKcnepruMEeHTaIbHbIC METObI U3yUCHUSI BTOPHYHOM CTpyKTyphl OenkoB. (YK-1; YK-6; OIIK-1;
OIIK-7)

Tpernunass cTpykTypa OenkoB. CTaOWIBHOCTH TPOCTPAHCTBEHHOM CTPYKTYpHI —Oe€lKa.
KomnaktHocth ¢opmbl. Hanmuuue ruapodoOHBIX saep U mossipHoi obonouku. [Ipucyrcrue
ruapoGOOHBIX aMHHOKHCIIOT B 0000uKe, X (yHkiuonansHoe 3Hadenue. (YK-1; VK-6; OITK-
1; OIIK-7)

[lpupona cui, CTaOMIM3UPYIOIIMX TPEXMEPHYIO  CTPYKTypy Oenka. [mapodobOHbIE
B3auMojieiicTBusl. BomopoHbie U colnieBble CBsI3U. BaH-nep-BaanbcoBbl B3auMojaeicTBusi. Poib
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16.

17.

18.

19.

TUCYIbMUIHBIX CBSA3€H B CTAOMIM3AIMKA TPETHYHON CTPYKTYphl HeKOTOphiX OenkoB. (YK-1;
YK-6; OIIK-1; OIIK-7)

®opma, KOMIAKTHOCTb W JWHAMUKAa MOJIEKYJNbl Oenka. MeTonbl  UCCIEIOBaHUS
MPOCTPAHCTBEHHON CTPYKTyphl Oenka. OOpa3oBaHUE TPETUYHOW CTPYKTYyphl Oenka u3
9JIEMEHTOB BTOPHYHON CTPYKTYypbl. COOTHOIIEHHE MEXIy MPOCTPAHCTBEHHON CTPYKTYpOit
Oenka W aAMUHOKHUCIOTHOM  IIOCIEAOBAaTENbHOCTBIO. (CXemMaTHuYecKoe  IpeACTaBICHUE
npoctpancTBeHHoU cTpykrypsl 0enka. (YK-1; YK-6; OIIK-1; OITK-7)

UYerBepTuyHas  CTpykTypa  Oenka. ['eomerpust  4eTBepTHUHOW  CTPYKTYpbl  Oelnka.
BzaumoneiictBuss Mexay cyObeIWHUIAMH, CTaOUIU3UPYIOIIUE YETBEPTUYHYIO CTPYKTYPY.
CrpyKkTypHasi OpraHu3alus KOHTAKTOB MEXay cyObeauHunamu. DyHKIHMOHATbHOE 3HAYCHUE
yerBepTHuHON cTpyKTyphI Ocnka. (YK-1; YK-6; OIIK-1; OITK-7)

Henarypauust OenkoB. Paspymienne HaTuBHOW  KOHpOpManmuu  OCIKOB  W3MEHEHHEM
temriepatypbl, pH, 00pabGOTKOW MOUYEBHHOW, TyaHHJAMHXJOPUIOM. JIelicTBHE IEeTEepreHTOB
(ITAB), criupros, anekrpoiutoB. (YK-1; YK-6; OITK-1; OIIK-7)

Camoopranuzaiysi MpoCTPAaHCTBEHHOM CTPYKTYpbl O€NKOBBIX MOJeKyd. Penaryparnus Oenka in
vitro. IlpenorpeneneHHOCT MPOCTPAHCTBEHHOM CTPYKTYpbl O€lika €ro aMHWHOKHCIOTHOU
nocienosarenbHocThO. (YK-1; YK-6; OIIK-1; OITK-7)

Pa3zgen 3

20.

21.

22.

23.

24.

25.

26.

27.

[lepBuuHas cTpyKTypa HyKJIEUHOBBIX KUCIOT. HyKiieoTHapl — MOHOMEpPHI HYKJIIEMHOBBIX KHCIIOT.
[lypuHOBBIE U TUPUMUINHOBBIE OCHOBAHUS.

CaxapHblii KOMIIOHEHT HyKJIeoTHa; neHTo3bl. Hykieo3unel. Hykmeotuast — GpochopHbie 3pupsi
HYKJICO3UJOB. Pa3iuuHble TUMBI HYKJIEOTHIIOB: Hykieo3una-S' (uwiam  3')-moHodocdarsr;
mudocdatsl; Tpudocdarsl. Makposprudeckue CBSI3M MeXIy aibda- u 6era-pocdaramu, MEXITy
6eta- u ramma-docharamu. (YK-1; YK-6; OIIK-1; OIIK-7)

CrpoeHue MNOMMHYKICOTUIHOW IENM Kak HEpPa3BETBIECHHOTO IOJIMMEpa. OJH3UMaTHyecKas
Jierpajialysi HyKJICHHOBBIX KUCIOT. DK30HyKIIea3sl U sHpoHykIeasbl. JIHKaser 1 PHKaszbl. (YK-
1; VK-6; OIIK-1; OIIK-7)

KonuyecTBEeHHOE COOTHOIIEHHE a30THCTBIX OCHOBAHMM B HYKJIIEMHOBBIX Kuciortax. I[lpaBuna
Yaprappa. IlepBuunas  cTpykTypa  Omosnormdyeckoro  mosmMmepa.  HykneoTtumHas
HOCJIEI0BATEIbHOCTh HyKIeHHOBBIX KUCIOT. (VK-1; YK-6; OIIK-1; OIIK-7)

Onpenenenne HykiIeoTHAHONW mochenoBaTenbHocT JIHK XUMHUYECKMM CEKBEHHUPOBAHHMEM I10
Makcamy-I'unbepry ©  MeTOOOM  TUAE30KCUTEpMUHHMpOBaHUs uLenu 1o  CaHrepy.
dnyopecueHTHas nerekius. ABromarudeckoe cekBenuposanue. (YK-1; YK-6; OITK-1; OITK-7)
A30TUCTBIE OCHOBAaHHMA W BOJOPOJHBIE CBA3M MEXIy HHUMH. YOTcOH-KpukoBckue
KoMmIuieMeHTapHble napbl ocHoBanuit. (YK-1; YK-6; OITK-1; OITK-7)

MaxkpomonekynsapHas crpykrypa JHK. JIsoitHas cnmpans Yorcona — Kpuka. IlpuHumn
KOMIUIEMEHTApHOCTH M €ro OMOoJIoruueckoe 3HaueHue. Peanusanusi BOJOPOJHBIX CBSI3EH M
ruipooOHBIX B3aUMOJEHCTBUN. AHTUNApANJIeNbHbIE 1IN ¢ WACHTUYHBIM MH(OPMAIIHOHHBIM
coaepkanueM. Criupanu3zaius. [Tapamerps ciupanu. (YK-1; YK-6; OIIK-1; OITK-7)
Henarypauus nsycnupanbHoit JJHK. Penarypanus JJTHK. Monexynspras rubpuanzanus JTHK.
VYcraHoBiIeHHE  CXOACTBAa HYKJIEOTHAHOM  mocienoBarenbHocT  neneit  JHK — myrem
MostekysipHoi tuopuausanuu. ['mopunusanus PHK-THK. (YK-1; YK-6; OIIK-1; OITK-7)
Makpomonekynspaas ctpykrypa PHK. Onpnouenoyeunocts PHK. Crompammuzamus B PHK
(BTOpuYHas CTpyKTypa). BHyTpuienodyeunsle KoMIUIEMEHTapHbIe B3aumojeicTBus. Iletnu u
suyTpennue netiu mmuwiek PHK. (VK-1; YK-6; OIIK-1; OIIK-7)

Pasznen 4

28.

THIBI TEHETHYECKOTO MaTepraga U MEXaHU3M €ro PEIUTUKAIMK Y Pa3IMYHBbIX BUPYCOB. THITBI
B3aUMOJICHCTBHUS BHUpPYCa C KJICTKOH-XO3SMHOM. XapaKTepUCTHKA HEKOTOPBIX BHPYCOB.
[Mpoucxoxaenue BUPycoB u ux posb B aBosrorun. (YK-1; YK-6; OITK-1; OITK-7)
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29. CtpykTypa 6akTepuaabHOl XpoMocoMbl. CTPYKTypa MPOKapUOTHYECKUX TeHOB. bakTepuanbHbie
wia3Mubl. 1S-3nemMenTsl u Tpancno3onsl 6aktepuit. (YK-1; VK-6; OITK-1; OIIK-7)

Pa3zpen 5

30. Kuneruka peacconmanuu aenarypupoBanHoi JIHK u  crmoxHOCTP TeHOMa 3yKapuor.
[TocemoBaTebHOCTH HYKICOTHAOB dyKapuoTryeckoro renoma. (YK-1; YK-6; OIIK-1; OITK-7)

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

32.T'enombl opranemn sykapuotr: JIHK mutoxomapuit m xaoporutactoB. (YK-1; VK-6; OIIK-1;
OIIK-7)

Pa3zgen 6

33. Perumkanusa JIHK — ocHOBa pa3sMHOKEHHsS JKUBBIX OpPraHM3MOB, Iepelayd HACJEICTBEHHBIX
CBOICTB M3 IOKOJICHHS B TMOKOJEHHE W Pa3BUTHUS MHOTOKJIETOYHOI'O OpPraHU3Ma U3 3UTOTHI.
XKectkast cBs3b MeX Ty peruiukaiue u cerperaiueii reaoma. (YK-1; YK-6; OIIK-1; OIIK-7)

34. Enununa peruidKalud — PeIJIMKOH. ENWHCTBEHHBIM pEMIMKOH OakTepuid M MHOKECTBO
PEILTUKOHOB dyKapuoT. KouTposs pervivkanuu Ha ypoBHe uaunuaruu. (YK-1; YK-6; OIIK-1;
OIIK-7)

35. [TomykoHCepBaTUBHBIA MeXaHU3M perumkauuu  (ombIT Mesenbcona u  Cramb, 1958 r.).
Pacxoxnenue neneit [JHK. Touka Havana permkanuy — yd4acTOK CBA3BIBAaHUS MHULIMATOPHOIO
Oenka. PerukaruBHas Buika. OnHo- U aByHanpasiaeHHas pervukanus. (YK-1; VK-6; OIIK-1;
OIIK-7)

36. [Mpunnuner permukaruu JIHK. JIHK-mmonmumepasesl. Pons JIHK-marpuner 1 PHK-3aTpaBkw.
JHe3okcunykieosuarpudocdarst kak cyocrparsl. (YK-1; YK-6; OIIK-1; OIIK-7)

37. Cunte3 JIHK kak mocnenoBaTenbHOE MpHCOeAMHEHHE HYKIEOTUI0B K 3'-OH-KoHIly 3aTpaBKH.
OO6pa3oBaHrue KOMIUIEMEHTAPHOTO TMPOAYKTAa. YpoBeHb TouyHocTH pemmukaimuun JIHK.
Koppekrtupytorias 3'-5' sx3onykineasnas aktuBHocTh JJHK-momumepas. (YK-1; YK-6; OIIK-1;
OIIK-7)

38. Ilpaiimazel — PHK-nonumepassl, oopasyromue PHK-3atpaBku mist ununumanum cunreza JIHK.
(YK-1; YK-6; OIIK-1; OIIK-7)

39. Pacinerenue nBoitHoi crnupanu JHK-matpunbsl xenukazamu. Jlectabunmsupyromme Oenku.
VYuactue tonmonzomepas. (YK-1; VK-6; OIIK-1; OIIK-7)

40. IMpepwiBucTeiit cuares JJHK. Acummerpust peruinkaiuonHoi Busiku. ®parmentst Okaszaku. (YK-
1; VK-6; OIIK-1; OIIK-7)

41. THK-nonumepassl E.coli — I (pepment Kopubepra), 1T u II1. x yerBepTuunas crpykrypa. (VK-
1; VK-6; OIIK-1; OIIK-7)

42. YuuBepcanbhble (pepmeHTaTuBHBbIe akTuBHOCTH JIHK-mommmepas — 5'-3'-monmumepusytrommas
(ononramus) u 3'-5'-ak30HyKIIea3Has (KOppeKkTupyromas). YHuKaiabHas 5'-3'-9K30HyKiea3Has
aktuBHOCTH JIHK-momumepaser 1. (YK-1; VK-6; OITK-1; OIIK-7)

43. dyukunu JJHK-nonumepas B kietke E.coli: pons JTHK-monumepassr 1 B ynanenun nedextos
npu penapauvu 1 PHK-3arpaBku npu perummkauuuy; I — B penapauun; III — B permmkanun
(peruTnkasa ¢ BBICOKOM MPOIECCHBHOCTRIO M CKOpocThio mosmmepu3saiun). (YK-1; VK-6; OIIK-
1; OIIK-7)

44, JleranbHas kaptuHa cuHre3a JJHK B perummkarusHO#M Buike E.coli. Xenukasel — «araromime»
aoctepudeckue 6enku. [IpaiiMocoma — KOMIIEKC XeNUKa3bl U MpaiiMa3bl Ha 3ama3/bIBaromieit
nenu. Xenukasa Ha Beaymie nenu. (YK-1; YK-6; OIIK-1; OITK-7)

45. Crpoenne JIHK-nomumepazsr Il u ee ¢QyHKIMOHUMpOBaHME B pEIIMKATUBHON BHIIKE
xosiohepMenTa . MUHUMANTBHBIA (DEPMEHT, CBSI3YIONIUN O€JI0K, TaMMa-KOMILIEKC, OeTa-3aKHiM.
(YK-1; YK-6; OIIK-1; OIIK-7)

46. MexaHu3M oOeCIieueHHUs COTJIACOBAHHOTO CHHTE3a BEAYIIEeH M OTCTaroIIed memnu. Perumcoma.
3aBepieHNe CHHTE3a 3amnasjbiBatomieii nenu u3 ¢pparmenros Okazaku. (OIIK-2, OIIK-3, T1K-2,
[TK-6)
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47. CoemectHoe neiictBue JIHK-mommmepassr I m PHKa3er H. JIHK-nuraza m mexaHusmbl ee
neiicteus. (YK-1; YK-6; OIIK-1; OIIK-7)

Pa3zpen 7

48. TpaHCKpHUIIIMS KaK OCHOBAa pETyNsIUH OSKcrpeccuu TeHoB. Marpuunbiii cunre3 PHK.
Komminemenrapuocts npoaykra PHK-nonumepasnoii peakiun Matpuie. (YK-1; YK-6; OINIK-1;
OIIK-7)

49. Cramuu TPaHCKPUIIIIUKA: UHHUIMALMS, dJToHTanusa U Tepmunanus. PHK-nonumepasa — ocHoBHOM
depment tpanckpunimu. (YK-1; YK-6; OIIK-1; OIIK-7)

50. Tpanckpuniust y syoaktepuii. [lonstue onmeponoB u nonumuctponHbix MPHK. IIpomorop u
tepmuHaTop Tpanckpunuuu. (YK-1; YK-6; OIIK-1; OIIK-7)

51. Ilpumepbl perynasiuu akTUBHOCTH T'€HOB C HCIOJB30BaHHMEM Habopa cuUrma-cyOobeIuHUIL.
CrpykTypa mpoMOTOpOB: obsact HykiIeoTua0B (—35) u (—10). Ctpykrypa TepmunaTopos. (YK-
1; YK-6; OIIK-1; OITK-7)

52. annmanust TpaHcKpuniuu: dTanbl. OnepoH Kak crnocod peryssinuu Tpanckpunuuu. [Tpumepst
oneponoB: onepoH pPHK, oneponbl pubOCOMHBIX OEJIKOB U «JIMIIHUE» I'€Hbl B COCTaBE ITUX
oneponoB. (YK-1; YK-6; OIIK-1; OITK-7)

53. Peryssiuust aktuBHOCTH reHoB E.coli, yrummsupyrommx nakrto3y. Lac-omepon E.coli. Cxema
Kako6a-Mono. Ilonstus “pempeccop”, “aktuBarop”, “omepatop”’. CnocoObl H3MEHEHUs
aKTHBHOCTH perpeccopoB u akTuatopoB. (YK-1; YK-6; OIIK-1; OIIK-7)

54. IlpuMepsl perynsildd aKTHUBHOCTH ONEPOHOB Ha cTaauud uHUnuanuu. ComnpsikeHue
tpanckpunuuu u Tpancisauun. (YK-1; VK-6; OIIK-1; OIIK-7)

55. [lonsTHe «arTeHroanuny. DIOHralus: GakTopsl AoHranuu. TepmMuHanus: Gakrop-3aBUcUMast 1
daxrop-uezaBucumas. (YK-1; YK-6; OIIK-1; OIIK-7)

56. Tpanckpunuuss y OdSyKapuoT. TpaHCKpPHUIIIMOHHAS AaKTHBHOCTh TETEpPO- M OJyXpOMaTHHA.
Cospesanue PHK u tpancioptr PHK u3 simpa B nntorasmy. (YK-1; YK-6; OIIK-1; OIIK-7)

57. PHK-nonmumepasbl kietok sykapuoT. Oyukiuu PHK-momumepas 1, 1T u 111 B knetke. (VK-1; YK-
6; OIIK-1; OIIK-7)

58. Cyoweaunnunsiii coctaB PHK-nmomumepas I, 11 u III. O6mue cyosenunuist. [Ipomoropsr PHK-
nosiumepassl 1. Tunsl mpomoTopos, ocobennoct ux crpoenus. (YK-1; YK-6; OIIK-1; OITK-7)

59. [lonsiTue: «oCHOBHBIE (PAaKTOPHl MHUIMALMUY TPaHCKpUMNLUU. OCHOBHbIE (PAKTOPHI MHULUALIUU
tpanckpunuun PHK-monmumepaszpr 1I. Otansl mHunmanuu tpaHckpunuud Ha npumepe PHK-
nonumepassl 1l B3aumopelicTBue OCHOBHBIX (DaKTOPOB TPAHCKPUIIMM TPH HHULUALMH.
JlononHuTEbHBIC (HAKTOPhI MHUIMAIIMK, MecTa CBs3biBaHHs (pakropoB TpaHckpummuu. (YK-1;
YK-6; OIIK-1; OIIK-7)

60. CriocoObl  M3MEHEHUs1 aKTHUBHOCTH (PakTopoB. TpaHCKpUNIIMOHHAs AKTUBHOCTh T€HA €CTh
pe3yabTaT B3aMMOJICHUCTBHUS aKTHBATOPOB U HHrHONTOpOB TpaHckpumimu. (YK-1; YK-6; OITK-1;
OIIK-7)

61. OcOOEHHOCTH pEryJsSILUN TPAHCKPUIILIMM B MHOTOKJIETOYHBIX OpraHu3Max. ['eHbl «JoMallHero
xo3stiicTBay. Dmonranusa. dakropel snonranuu. Tepmuuaius Tpanckpumiun. (YK-1; YK-6;
OIIK-1; OIIK-7)

Paznen 8

62. Ilonarue npoueccuHra. ITpoueccunr MPHK sykapuor u3 rereporenHoi spepHo PHK
(rstPHK). Perynsmus skcnpeccuu reHa Ha craauu npoueccunra 3'-konna. (YK-1; YK-6; OITK-1;
OIIK-7)

63. DK30H-UHTPOHHOE CTpPOEHHE Komupyromeid obnactn mnpenmectBeHHnKa MPHK sykapumor.
CrnaiicuHr 3k30HOB. MexaHu3M cIuiaiicuHra ¢ obpasoBaHueM jacco-uHTpoHa. Criiaiicocoma.
(YK-1; YK-6; OIIK-1; OIIK-7)

64. Perynauuss SKCOpeccMM T'€HOB IyTeM albTepHAaTHMBHOIrO cruiaiicunra.  OOpa3oBaHue
TKaHecnenupuyeckux n3opopm Oenka. IkoHomMuuHoe ucnoib3oBanne PHK-npenmecTsennuka.
(YK-1; YK-6; OIIK-1; OIIK-7)
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65.

BxiroueHne W BBIKNIIOYEHHME TEHOB. Perymmpyemsbridi  OenkamMu  Kackajg — TPOIECCOB
anbTepHATUBHOTO Crutaiicnara. COBpeMEHHOE OIpe/ie]iCHHe TeHa KaK pean3alus CIOCOOHOCTH
UCIIONIb30BAaTh 3HAHUS O COBPEMEHHON (U3UYECKOW KapTHMHE MHUpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUHU BEUIECTBA JJIA MOHUMAHHUSA OKPYXKAIOIIEr0 MHpa U
seaeauii npupomsl . (YK-1; YK-6; OIIK-1; OIIK-7)

Pa3zgen 9

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

buocunTes 6enkoB kak Haubosee CIOKHBIN 1 SHEPTOEMKHUI MPOLIECC pean3aluy FreHeTUYECKOM
uHpOpPMAaLIUK, TPOTEKAIOMIUNA C BBICOKOH CKOPOCTBIO M TOYHOCTBIO. DyHIaMeHTaJbHbIC
OTKpbITHS 50-X T0A0B: pHOOCOMBI KaK MECTO CHHTe3a OEJIKOB; aKTUBAllMs aMHUHOKHCIIOT IyTeM
obpazoBanus amuHoanwi-TPHK. (VK-1; VK-6; OITK-1; OIIK-7)

[eneTrueckuii Koa. DKCIEpUMEHTalbHas pacmu@poBka reHeTmueckoro koma (1961 r.).
[Tonstue komoHa. TPHUIUIETHOCTH, BBIPOKACHHOCTH, HEMEPEKPHIBAEMOCTh Koja 0€3 3amsThIX.
YcTaHOBIIEHHE «YHHUBEPCAIBHOIO» KOJOBOrO cjoBapsi (OakTepuy, LUTOILIa3Ma JYKApHUOT).
Tepmunaropusie kogousl. (YK-1; YK-6; OIIK-1; OIIK-7)

Tpauncnoptueie PHK. Ilonstue antukomona TPHK. Ero pacnosnoxkenue BO BTOpPUYHOU U
tpetuyHor crTpykrype TPHK. Kopon-aHTHkonoHOBBIE B3aumoneucrBus. [IpaBwia komoH-
AQHTUKOJIOHOBOTO criapuBanus Kpuka u ux nexoropsie cnencrus. (YK-1; VK-6; OIIK-1; OIIK-
7)

Tpancnoptueie PHK. Crpykrypa TPHK. IlepBuunas crpykrypa: JuiMHa Ienei; BTOpUYHAas
CTPYKTYypa: «KIJIECBEPHBIN JIHCT», ABYyCIUpaibHbie ¥ omHocnupanbHbie yuacTku. (YK-1; VK-6;
OIIK-1; OIIK-7)

Peakuun amunoanunupoBanusi TPHK: akTuBMpoBaHME aMHHOKHCIOT ¢ 0Opa3oBaHHEM
aMHUHOALIWJIA/IEHUIIATOB U IIepeHoC aMuHoaluIbHbeIX octaTkoB Ha TPHK. CrpykrypHas
komiuieMentapuocth TPHK u amunoarun-tTPHK-cunteras. (VK-1; YK-6; OIIK-1; OIIK-7)
PuGocomuslii 3tan tpancnauuu. CTaauy TpaHCISALMW: UHULMAALKUSA, JIOHTalMs U TEPMHUHALIKA.
[TocnenoBarenbHoe  cuuthiBanue MPHK — pubocomamu.  Ilomupubocombr.  PaGounii
(ononraruonnsii) uka pudocomsl. (YK-1; YK-6; OIIK-1; OITK-7)

Perynmauus TpaHCISIMU y 3yKapuOT Ha CTAaJUM WHULMALMK Kak MpUMepa TOTOBHOCTH K
pealM3allud  CHUCTEMbl MEHEKMEHTa KadecTBa OMOTEXHOJOIMYECKOHM MNpOAYKIMH B
COOTBETCTBUH C TPEOOBAHUSAMH POCCHICKUX W MEXIYHAPOIHBIX cTaHaapToB KauectBa. (YK-1;
YK-6; OIIK-1; OIIK-7)

Pu6ocomusie PHK. 3nauenue pudocomuoit PHK. ®yHkunoHanbHbIe AKTUBHOCTH U
(GyHKIIMOHaIbHBIE Y4YacTKH pubocoM. DyHKUIMU CBS3bIBAHUS: CBS3bIBAaHHE U YyAEp)KaHHE
MarpuyHoro noaunykiaeotuaa (MPHK-csaspiBatomnmii yaactok) (YK-1; YK-6; OIIK-1; OIIK-7)
Oyakuuu cBs3biBaHus: yaepkanue nentuauin-TPHK wunum neanmnuposannoit TPHK (TPHK-
ces3piBarommuii P-ygacrok) (YK-1; YK-6; OIIK-1; OITK-7)

Oyukiuu cBs3biBanus: cBs3biBanne aMmuHoam-TPHK (TPHK-cBs3piBaromuit A-ygactok) (YK-
1; YK-6; OIIK-1; OIIK-7)

OYHKIIUA CBS3BIBAHUS: CBsI3bIBaHUE O€NKOBBIX (akTopoB TpaHcmsiuuu u ['TO (paxrop-
ces3piBaromuit yuactok). (YK-1; YK-6; OITK-1; OITK-7)

ONOHraiMoHHbIl 1Mk pubocombl. IlocnenoBaTenbHOCTh COOBITMMT M MOJIEKYJISIPHBIE
mexaHusMmbl: nepebop TPHK; y3HaBanue aHTHKOJOHA; OTOOpP MPAaBUIBHOIO KOJIOH-
AHTUKOJIOHOBOTO  KOMIUIeKca. TpaHcmenTuaamusi (oOpa3oBaHUE  TENTHIHONW  CBSI3H).
Tpancnokanus. [lepeaBrkeHre MaTpUIbl IPU TpaHCIOKAMK. MoJellb JUHAMUYECKOH paboThl
pubocomsl B oHrarmonnoM 1ukie. (YK-1; YK-6; OITK-1; OIIK-7)

Nuunmanus TpaHcasauuud. 3HaA4€HWEe MHUIMAIUU TpaHcasauud. MHUIMUpYIolMe KOJOHBI M HX
nosnoxenne B MPHK npo- u sykapuor. MHnmmaropueie TPHK u wHMIIMATOpHI TpaHCIAUUM.
benkoBbie dakropsl mHuMimanuu. CocrosHue pudocom nepen wmauimanued. (YK-1; VK-6;
OIIK-1; OIIK-7)
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79. Uaunmanusi TpaHCISIUU Yy TpOoKapuoT. Accommarus mpokapuoTudeckoil 30S-cyOuacTuiipl
puOOCOMBI C MaTpUYHBIM MOJUHYKIeOoTHAOM. llocnenoBarenbHOCTE COOBITHH B mporecce
UHHUIHAIUMHE Y TPoKaproT. Muurmanus tpancisiun y sykapuor. (YK-1; YK-6; OIIK-1; OIIK-7)

80. Tepmunauus Ttpancusauuu. [Ipo- u sykapuoTHueckue OeNKOBbIe (DAaKTOPhI TEPMHUHAILINY;
y3HaBaéMble MU TEPMUHHUPYIOIIKE KOAOHBI. CBsi3bIBaHUE (PAKTOPOB TEPMHUHAIIMK B A-ydacTKe
pubocomsl. I'maponu3 nentuania-TPHK. OcBoGoxnaenue nuranaos. Jucconumanus cyO4acTHil.
(YK-1; YK-6; OTIK-1; OIIK-7)

Paznen 10

81. Penmapamuss JIHK — MexaHu3M wHCHpaBIeHHS TOBPEXKICHUNH B HEW. THUIBI MOBPEKIAIOIINX
nuzmenenuii B JIHK (ToukoBbie MyTaiuu, CTpyKTypHbIE HapymieHus) 1 ux nociencteus. (YK-1;
VK-6; OIIK-1; OIIK-7)

82. YHuBepcalbHOCTh NPUHIMIIOB penapamdyl y Mpo- W JYKapHOT. DPPEKTHBHOCTH CUCTEM
pemapanuu. (YK-1; YK-6; OIIK-1; OIIK-7)

6.3. IlIka1a OLlEeHOYHBIX CPEACTB

YpoBHH Kpurepun oueHuBanus OueHo4vHbIE
OCBOEHHA cpeacTBa
KOMIIETeHIH I (K0J1-BO 0AJLIIOB)
[IponBuHyTHII 3Haer: TecroBbie 3amaHus

(75-100 6ammoB) | -  orauuHOo  3HaeT  MeToAnl  oBianeHus | (31-40)

«3a4TEHOY, CIOCOOHOCTPIO M TOTOBHOCTBHIO  HCIOJB30BaTh | Pedepar (9-10)

«OTJINYHOY OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIMIUTNH B MPOo(ecCHOHATLHON JesITeThHOCTH, | Bormpockl TUTST
OPUMEHATH METOJIbI MAaTEMATHUYECKOro aHaim3a u | 3k3ameHa  (35-50)
MOJICTTHPOBAHHSI, TEOPETUIECKOTO u | 6amoB

SKCHEPUMEHTAIILHOTO UCCIICIOBAHMUS,

-OCHOBHBIE TEPMHUHBI U TTOHSATHUS TUCIUTIIINHBI,
YmMmeer:

OTJIMYHO YMEET II0JIb30BAThCSl CIIOCOOHOCTBIO K
peanu3ayy U yrpaBleHUI0 OMOTEXHOIOTMYECKIMHU
MpolIeccamy,

Bnaneer:

- OTJIMYHO BJIQACET CIIOCOOHOCTHIO MCITOIL30BAThH
3HAHUS O COBPEMEHHOM (pU3MUecKoil KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOEHUHU BelllecTBa TS TTOHUMaHHUS
OKPYKaIOIIET0 MUPA U SIBJICHUHA TPUPOJIBL;

- TOTOBHOCTBIO K  pEaM3allud  CUCTEMBI
MEHEKMEHTa  KayecTBa  OHMOTEXHOJIOTMYECKOM
NOPOAYKIIMM B COOTBETCTBUM C TpeOOBaHUAMU
POCCHIMCKMX W  MEXKIYHApOJHBIX  CTaHIAapTOB

Ka4yecTBa.
bazoserit (50 -74 | 3nHaer: TectoBbie 3amaHust
Oamna) — - Xopomio  3HaeT  MeToabl  omimazaeHus | (21-30)

«3a4TEHOY, CMOCOOHOCTPIO M TOTOBHOCTBIO — HCHONB30Bath | Pedepart (7-10)
«XOpOLLIO» OCHOBHBIE 3aKOHBI €CTECTBEHHOHAY4YHBIX | Bormpocsl IS

JUCHUIUTAH B TPO(ECCHOHAIBHONW JEATeIbHOCTH, | 9k3aMeHa (22-34)
NPUMEHSTh METOJIbI MaTeMaTHUYECKOTO aHaIu3a U
MO/ICTUPOBAHHS, TEOPETHUECKOTO u
HKCTIIEPUMEHTAILHOTO HCCIICIOBAHMS;
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YmMmeer:

-XOpOIIIO YMEET TMOJIh30BATHCS CIOCOOHOCTBIO K
peaM3aly U YIPaBIECHUI0 OMOTEXHOJOTHIECKIMH
polLeccamy,

Bianeet xopomio:

- CHOCOOHOCTHIO  HCIOJB30BaTh 3HAHUA O
COBpPEeMEHHOW  (U3MYECKOW  KapTHHE  MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
CTPOCHUHU BeEIleCTBa IS ITOHMMAaHHMS
OKPY’KAIOIIIEro MUPA ¥ SIBIICHUI TPUPOJIBI;

- TOTOBHOCTBIO K  peal3allid  CHUCTEMBI
MEHEKMEHTa  KadyecTBa  OHMOTEXHOJIOTHYECKOMN
MPOAYKIIMM B COOTBETCTBHM C TPEOOBAHUAMHU
POCCHIICKMX H  MEXKIYHAapOJHBIX  CTaHAApPTOB
KayecTBa.

[ToporoBssiii
(35 - 49 6Gamos)

«BadyTCHO»,
«KYyHOOBJICTBOPHUTEIL
BHO»

3Haer:

- YIOBJICTBOPUTEIBHO 3HAET METOJAbl OBJIA/ICHUSA
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJL30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHUIUTAH B MPO(ecCHOHATLHON JesITeThHOCTH,
MIPUMEHSITh METOJbl MaTEMaTUYECKOrO aHajau3a M
MOJICJTUPOBAHMS, TEOPETUYECKOTO i
SKCHEPUMEHTAIILHOTO UCCIICIOBAHMUS,

YmMmeer:

- YIOBJICTBOPUTEIBHO  YMEET  IOJb30BaThCs
CIIOCOOHOCTRIO K pealiu3alliii W YIPABJICHUIO
OMOTEXHOJIOTHYESCKIMH ITPOIIECCaMHU,

Brnaneer:

- yIOBJIETBOPUTEIHHO BIAJEET CIOCOOHOCTHIO
UCIOJIb30BaTh 3HAHUS O COBpPEMEHHON (U3NYecKon
KapTUHE  MHpa, [POCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHMM  BEIIECTBA  JUIA
MOHUMAaHUSl OKPYXKAIOIIETO0 MHpa U SIBICHHUU
TIPUPOJIBI;

- TOTOBHOCTBIO K  peaM3allud  CUCTEMBI
MEHEI)KMEHTa  KayeCcTBa  OMOTEXHOJIOTMYCSCKOM
NOPOAYKIIMM B COOTBETCTBUUM C TpeOOBaHUAMU
POCCHHMCKMX W  MEXKIYHApOJHBIX  CTaHIAapTOB
KadyecTBa.

TecToBele 3amaHMs
(11-20)

Pedepar (5-8)
Bompocset TS
sk3ameHa (19-21)

Huzkuii
(moTOpOTOBBIA)
(xommeTeHIusl He
copMHpOBaHa)
(Menee 35
O0amioB) — «HE
3a4TEHOY,
«HEYJIOBJIETBOPHUT
eIEHOY»

He 3naer:

METOJbI OBJIAJICHUS CIIOCOOHOCTHIO M TOTOBHOCTBHIO
HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCIUATIIINH B
npodecCHoHaIbHOM  JEATENBHOCTH, TMPUMEHSTH
METOIbI MaTeMaTHIECKOIr o aHajIu3a u
MOJETUPOBAHUS, TEOPETUYECKOTO Hu
AKCIEPUMEHTAIILHOIO UCCIIEIOBAHMS;

He ymeer:

- TOJNB30BATHCSA CIIOCOOHOCTBIO K peanu3alud Hu
YIPaBIEHUIO0 OMOTEXHOJIOTHYECKIUMH MPOIIECCAMHU,

TectoBrle 3amaHusA
(0-10)
Pedepat(0-6)
Bormpocst JUIS
sk3ameHa— (0-18)
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He Bnaneer:

- CHOCOOHOCTHIO HCIONB30BaThL 3HAHUA O
COBpeMEHHOW  (DHM3MYECKOM  KapTHHE  MUpA,
POCTPAHCTBCHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSX,
CTPOCHHH BEILECTBA JUIST ITOHUMAaHHMS
OKPYKaIOILLEro MUpa U SIBJICHUN IPUPOLBL;

- TOTOBHOCTBIO K  pEaIH3allid  CHCTEMBI
MEHE/DKMEHTA  KadecTBa  OHMOTEXHOJIOIMYECKOM
HOPOAYKIIMK B COOTBETCTBUHM C TPeOOBaHUSIMU
POCCHMCKMX ¥  MEKIYHApOIHBIX  CTaHIAPTOB
KauecTBa

Bce KOMIUIGKTBI OIEHOYHBIX CPEICTB (KOHTPOJIBHO-MU3MEPHUTEIBHBIX MAaTEPHAIIOB),
HEOOXOIUMBIX JJIsi OLEHKM 3HAHWW, YMEHWH, HAaBBIKOB W (WMJHM) OMbBITA JEATEIHHOCTH,
XapaKTEPU3YIOIIUE ATarbl (OPMHUPOBAHUS KOMIIETCHIIMH B IMPOIECCE OCBOCHUS JTUCIHMILIHHEI
(Momynsi) moapoOHO MpeacTaBiIeHbl B JOKyMeHTe «DOHI OIEHOYHBIX CPEACTB JIUCIUILIAHBI
(MOZYIIS)».

7. Y4eOHO-MeTOAUYeCcKOe U HH(popMaMOHHOE o0ecnieyeHue JUCIUIIMHBI
(Moayast) «OCHOBBI MOJICKYJISIPHOMH 0MOJIOT UM

7.1. OcHoBHas yyeOHas JuTeparypa:

1. baxxenoBa, U.A. OcHOBBI MoJieKyJsipHOM Ouonoruu. Teopus u mpakTuka : yuedbHoe mocodoue
: DIIEKTPOHHO-OMOIMoTeyHas cucrema : caidt / M.A. baxenosa, T.A. Ky3nenoBa. — CaHkT-
[Terepbypr Jlawp, 2021. — 140 c. — ISBN 978-5-8114-2698-0 — URL:
https://e.lanbook.com/book/99204. — Pexwum moctymna: /i 3aperdCTpUp. MOJIb30BaTEICH. —
TekcT : 3JeKTPOHHBIH.

2. CkBopuoBa, H.H. OcHoBbl OmoxuMuu u MoJekyiaspHor Ouonormu. Y. 1. Xummueckue
KOMIIOHEHTHI KJIETKU: yuyeOHoe mocobue. [DnekTpoHHslil pecypc] — Dnekrpon. gan. — CII6. :
HNY UTMO, 2016. — 154 c. — Pexxum gocrtyna: http://e.lanbook.com/book/91337

7.2 JonosHuTEIbHAS yueOHas JUTeparypa:
1. baxenoBa, .A. OcHOBbl MousieKyisipHON Ounosoruu. Teopust U mpakTHKa [DIEKTPOHHBII
pecypc] : yuebHOe mocobue / M.A. baxenosa, T.A. Ky3nenoBa. — DnekTpoH. gaH. — CaHKT-
[TeTepOypr : Jlanp, 2018. — 140 c. — Pexxum nocrtyna: https://e.lanbook.com/book/99204. —
3ari. ¢ ’KpaHa.
2. bproxanos, A.JI. u np. MonekynspHas mukpoouomnorust/ noxa pen A.W. Herpycosa.- M.: 13-Bo
Mock. yn-T1a, 2012. - 477 c.
3. Kparkuii kypc neknuii mo MOJICKYJISIPHON OWONOTHH [DIEKTPOHHBIM pecypc]| : ydeOHoe
nocobue / coct. H.W. fposan, E.I'. [IpyaaukoBa. — DnektpoH. gaH. — Open : Openl’AY, 2016.
— 84 c. — Pexxum nocryna: https://e.lanbook.com/book/91719. — 3ar. ¢ skpana.

7.3. Meroguuyeckune YKa3aHUs M0 OCBOCHHUIO U CIIMILIMHBI
1. Meroanveckne yKasaHus [UIS TPAKTHYECKMX 3aHATHH 110 AUCHHIUIMHE «OCHOBBI
MOJIEKYJISIpHOM Ouonoruu» Ui oOydaroumuxcss mo HampasieHuto noarotosku: 19.03.01-
buorexnonorus. Muuypunck- Haykorpang P®, Muaypunckuii [AY, 2024
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7.4. UndopmanuonHble U HU(PPOBbIEe TEXHOJOTUHU (IIPOrpaMMHOe
o0ecrnevyeHnune, COBpeMeHHbIe MpodecCHOHAIbHBIEC 0a3bI JAHHBIX U

HH(OpPMaLMOHHbIE CIIPABOYHbIE CHCTEMBI)

VYuebHasg aucuuIuiiHA (MOXYJb) IpelycMaTpUBAaeT OCBOECHHE HWH(MOPMALMOHHBIX MU
U(POBBIX TEXHOIOTUN. Peanmu3anus mudpoBhIX TEXHOIOTHI B 00pa30BaTeIbHOM TPOCTPAHCTBE
ABISICTCA OJHOW W3 BaXHEHIIMX wenel oO0pa3oBaHMs, AAOLIEH BO3MOYKHOCTh Pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOYYarOUIMXCS Kak OyIYyIIMX BBICOKOKBAJIM(HUIIMPOBAHHBIX
CIEUAJINCTOB.

[{udpoBbie TEXHOJIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()()HEKTUBHOTO peuIeHHUs
3ajjad  MPO(EeCcCUOHANBHOIO0, COLMAIBHOIO, JMYHOCTHOIO XapakTepa C HCIOJIb30BAHUEM
Pa3IMYHBIX BHUJOB KOMMYHHUKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHE HUPPOBBIX TEXHOIOTUH B
paMKax JaHHOM JUCUMIUIMHBI (MOAYJS) OPHUEHTHUPOBAaHO HA CIIOCOOHOCTH O€30macHO U
Ha/JJIeKalUM  00pa3oM MOJy4aTh JIOCTYIN, YIPaBIATh, WHTETPHUPOBATH, OOMEHUBATHCA,
OLIEHMBaThb U cO3JaBaTb HHGOPMALMIO C TMOMOUIbIO LU(MPOBBIX YCTPOMCTB U CETEBBIX
texHojoruii. dopmMupoBanre NUPPOBON KOMIIETEHTHOCTH IpearoyiaractT paboTy ¢ JaHHBIMU,
BJIaJICHNE UHCTPYMEHTAMH I KOMMYHHMKALUH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI CHCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
Ne 6/1 (CeTeBas seKkTpoHHasT OMOINOTEKA)

2. baza gaHHBIX 37eKTpOoHHBIX HH(pOopMauoHHbIX pecypcoB ®I'BHY ITHCXB (morosop
no o0ecrmeueHuIo JoCTymna K 3JIeKTpOoHHBIM uHpopManmoHHbM pecypcam PI'BHY IHHCXb
yepes repmuHal yaanenHoro goctymna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3.OnexktponHas OubnuoTteuHas cuctema «HanumonaneHblil mupoBoil pecypc «PykoHT»:
Komnekmuu «ba3osbiit MmaccuB» u «Konoc-c. Cenbekoe xozsiictoy (https://rucont.ru/) (morosop
Ha OKa3aHUe yCIyT 10 NPeA0CTaBICHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnexrporHoe u3nareabcrso FOPAUT» (https://urait.ru/) (moroBop Ha oka3aHHe
yCIyr TO TPEeJOCTaBIEHUIO A0CTynma K obOpazoBatenbHOM minaTdopme OOO «DnekTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OnOmMoTeuHast cuctemMa «Bepraackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3B0O3ME3IHOE UCTIOIB30BaHMe Mpou3BeaeHuH 0T 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HarmonanpHas snekrpoHHas Oubnmorekay (https://rusneb.ru/)
(moroBop o noaxmoyeHnu Kk HOb u npenocraBnennn nocrymna k oobekram HOb ot 02.02.2024
Ne 101/HOb/4712-1m)

7. CornamieHye 0 COTPYAHMUYECTBE MO OKa3aHWIO OMOIMOTEYHO-MH(POPMAIMOHHBIX U
COLIMOKYNBTYPHBIX YCIYT TMOJb30BATENIIM YHHUBEPCUTETa U3 4YHCIAa WHBAIUAOB IO 3PEHHUIO,
CJTIa0OBUISIINX, WHBAJIHIOB JAPYTHX KATETOPHHA C OTpaHMYEHHBIM JOCTYIIOM K HH(OpMAIHH,
JUI, UMEIOMIMX TPyAHOCTH C 4YTteHueM MockoneyaTHoro tekcta TOI'BYK «TamGoBckas
obyacTHas YHUBEpCaIbHas Hay4Hast oubmmoTeKa UM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanuuectse ot 16.09.2021 Ne 6/H)

7.4.2. MudpopmanoHHbIe CIPABOYHBIE CUCTEMBI
1. CnpaBounas npaBoBas cucteMa Koncynerantllimtoc (10roBop mMocTaBKH, afanTaliuy U
COIPOBOXKIeHUA K3eMIuIsApoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIN mnepuoanueckuil cnpaBoyHuK «Cucrema I'APAHT» (moroBop Ha
YCIYTH 10 compoBoxaeHuo oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemeHHbIe MPOdeCCHOHATIbHBIE 0a3bI JaAHHBIX
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

1. ba3za naHHBIX HOPMATHBHO-TIPABOBBIX aKTOB HH(POPMAIIMOHHO-00pa30BaTEILHOMN
nporpammel «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)

2. basza pmannbix Hayunoit snmektponHoit 6mbmmorexkn eLIBRARY.RU — poccutickuit
WH(OPMAIIMOHHO-aHAIMTUYECKUI TIOPTAT B OO0JIACTH HAyKW, TEXHOJOTWUH, MEAWIMHBI U
obpasoBanus - https://elibrary.ru/

3. Ioptain oTKpbITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiThie gaHHble DenepanbHON CIIY)KOBl TOCYJAapPCTBEHHOM CTAaTUCTUKH -
https://rosstat.gov.ru/opendata

7.4.4. JInlileH3UOHHOE ¥ CBOOOIHO PaCIPOCTPaHsieMOe IPOrPaMMHOeE
o0ecrneyeHune, B TOM YHCJIE OT€4eCTBEHHOT 0 MPOM3BOACTBA

Haumenosanue PazpaboTunx HocrynHocTts Ccrinka Ha Enunstit PexBuzutel
1o (MMIIECH3UOHHOE, | PpEeecTp POCCHUCKHX MOATBEPKIAFOLIETO
(mpaBooGnagare CBOOOIHO nporpamm st 9BM JOKyMeHTa (IpH
JIb) pacnpoctpansieM | u Bl (mpu Hanu4un) HaJIHYUN)
oe)
Microsoft Windows, Microsoft JIunen3nonHoe - Junensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpox
JecTBHs: OECCPOUHO
AHTHBUpYCHOE AO Jluniensuonnoe | https://reestr.digital.g | Cy6nunensnonubiit
MPOrPaMMHOE «Jlaboparopwust ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacniepckoro» sphrase_id=415165 «Codreke» ot
KasperskyEndpointSe (Poccust) 09.12.2024 Ne 6/H,
curity s OusHeca CPOK JICUCTBUS: C
09.12.2024 mo
09.12.2025
MoitO¢pucCranmapta | OOO «Hosble Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
BIU - I ER IS ov.ru/reestr/301631/? «PyOukon»
OducHslit makeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI € (Poccus) 03641000008190000
JIOKyMEHTaMHU 12
W IIOYTOH CPOK JIEHCTBHUSL:
(myoffice.ru) 6eccpovHO
OducHbli maker AO «P7» Jluuensnonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrekcy
(meckTormHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JE€HCTBHUS:
OGeccpodHo
OmnepanroHHas OO0O "Bazaner | JIunnensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucreMa «AJbT cB00OOIHOE ov.ru/reestr/303262/? «Codrekc»
O6pazoBanue» [IPOTrPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecrieueHne" 03641000008230000
07
CpOK JEHCTBHUS:
OeccpodHo
IMporpammHas AO Jluniensuonnoe | https://reestr.digital.g JIuueH3MOHHBIN
cucTeEMA JUIs «AHTHILIATHAT ov.ru/reestr/303350/? nmoroeop ¢ AO
0oOHapyXeHUs (Poccus) sphrase_id=2698186 «AHTHIUIArMAT» OT
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TEKCTOBBIX 23.05.2024 Ne 8151,

3aUMCTBOBAaHHI B CPOK ACHCTBUS: C
Y4IeOHBIX U HAyIHBIX 23.05.2024 no
pabotax 22.05.2025

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

us.ru)
Acrobat Reader Adobe Systems CBo6oHO - -
- IPOCMOTP pacnpocTpaHsieM
nokymeHtoB PDF, oe
DjvuU
FoxitReader FoxitCorporation CsoGomHo - -
- IPOCMOTP pacnpocTpassiem
nokymeHToB PDF, oe
DjvuU

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHMKANMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3nanwuii mo nuudposoii Tpanchopmarnuu https://cdto.wiki/

2. Pexxum noctyma:.garant.ru - cnpasouno-npasoBas cucrema «['’APAHT»

3. Pexxum poctyma: www.consultant.ru - cmpaBodHO-TIpaBoBasi cuctema «KoHCyiabTaHT
ITmroc»

4. Hanumonanenenii  uudposoit  pecypc «PykKoHT» - MexoTpacieBas 3JIEKTPOHHAs
oubnmmoteka Ha 6a3e TexHoioruu Konrekcrym http://www. rucont

S. OnexktpoHHass OuOIMOTEeYHass cucreMa POCCHIICKOrO TOCYZapCTBEHHOTO arpapHOTro
3a0YHOTO yHUBepcuTeTa http://ebs.rgazu.ru

6. WuterpupoBannas Cucrema Mudopmanmonnsix PecypcoB Poccuiickoit Akagemun Hayk
http://isir.ras.ru/win/db/help.asp

7. OtkpoiTast Pycckas anekTponHas oubmmoreka www.orel.rsl.ru

8. Poccuiickas rocynapctBennas ouoimmoreka (PI'b) wwwe.rsl.ru/ru/sl

9. CenbCcKoX0341iCTBEHHOM JJIEKTPOHHOMN oubnanoreke 3HAHWUMI (CoObu3)

www.cnshb.ru/akdil
10.  Poccwmiickas cenbckas nH(popmanmonHas cetb Www.fadr.msu.ru

11.  BupryanbHas o6ubnuorexa 1o CEJIbCKOMY XO35IUCTBY
www.fadr.msu.ru/rin/library/index.html

12. ISHS - MexnyHnapoHoe 00111eCTBO CaIoBOAUECKUX HayK Www.ishs.org

13. Floridata - DIIEKTPOHHASI SHIAKJIONEIN pacteHuit

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

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

15. 0a3bl TaHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbBIC U TTOUCKOBBIE crcTeMbl Rambler, Yandex,
Google, HayuyHas 21eKTpOHHAsE OUOINOTEKA.

16. www.molbiol.ru

17. Www.nature.ru

18.  www.biotechnolog.ru

7.4.6. HudpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00Pa30BaTe/JIbHOM

npouecce
1. LMS-muarpopma Moodle

2. Bupryanpnas nocka Mupo: miro.com

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

N gk

Cepsuc

Bupryanpnas nocka Padlet: https://ru.padlet.com
Ob6naunsie cepBucsl: SAnaexc./luck, O6mnako Mail.ru
Cepsucel onpocos: Suaexc @opmel, MyQuiz
Cepsucel BuseocBs3u: Suaexc Teaemoct, Webinar.ru
COBMECTHOH  pabOTEHI

HaJl M[POCKTaMu  JJIA

http://www.trello.com

HEOOJIBIINX Trello

rpynmn

7.4.7. llndpoBble TEXHOJOTHH, IPUMeHsIEMble IPH U3YYeHUH JUCITUNIIHMHBI

Ne | Ludpossle TexHOIOTHN Bunsl yue6Ho# paboThI, dopmMmupyemsle
BBIIIOJIHAEMBIE C IPUMEHEHUEM KOMIIETCHIINH
IH(QPOBOM TEXHOIOTHH
1. | OOnauHble TEXHOJIOTHHU Jlexmn VK-1
CamocTrosiTenpHas padoTa
2. | bonpmue nanueie Jlekiun VK-1
CamocrosTenbHas padorta

8. MarepuajibHO-TeXHUYECKOe o0ecnevyeHne U CIUTIIUHbI

VYyeOHas
ayauTopus  JJIs
IIPOBEICHUS
3aHATUI
JIEKIUUOHHOT'O
THAMA (r.
MuuypuHCK, VI
HNHTepHaliMoHaNb

Hast qoM Ne 101 -
2132

1. JKamro3u ropu3oHTaJIpHBIE Ha
Tpu okHa (MHB. Ne 2101065486)
2. UnTepakTuBHasa nocka (MHB. No

2101040205)

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

THETA 21, marepuHckas 1iaTta
ASUS  H81M-K<S-1150 iH,
mamate DDR3 4 Gd, xectkui
muck 500 Gb, xopmyc MAXcase
H4403, 6mox mnmrtanus Aerocool
350W ( mmB. Ne 21013400740)
4. Ilpoektrop Viewsonic PJD6243
DLP 3200 lumens XGA 3000:1
HDMI 3D
5. HaGopsl J1eMOHCTpPaIIMOHHOTO
o0opyoBaHuUs u y4eOHO-
HATJISTHBIX TOCOOUH.

1. Microsoft Windows 7
(munens3us ot 31.12.2013 Ne
49413124, OeccpoyHo).
2. Microsoft Office 2010
(mmen3us ot 04.06.2015 Ne
65291658, 6eccpouHo).

VueOHas
ayAuTOpUs
MPOBEICHUS
3aHATUHN
CEMHHAPCKOTO
THUMA, TPYIIIOBBIX
5
VIH/INBU 1y aJIbHBI
X KOHCYJIbTAIUU,

TUTST

1. Cymmnbnbiit mkadp CM 50/250-
500-IIC (uuaB.Ne 41013401713)
2. Becnl AJIEKTPOHHBIE
(maB.Ne2101040151)

3. Kamepa KbY-1 CITY mox 9001
OakTepulIMIHAS
yibTpaduonaeToBas g XpaHEHUs
CTEPHWJIbHBIX MHCTPYMEHTOB (WHB.

Ne 21013600786)

1. Microsoft Windows 7
(muen3ust ot 31.12.2013 Ne
49413124, OeccpouHo).
2. Microsoft Office 2010
(mmen3us ot 04.06.2015 Ne
65291658, 6eccpouHo).
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TEKYILETO
KOHTPOJIS u
MIPOMEKYTOUYHOMU
aTTeCTaluu
(Yuebnas
nabopaTopus
MUKPOOHOJIOTHH )
(r. MwuuypuHCK,
yuxo3  «Pomay,
9/29)

4. Konb6onarpesarens UT- 4100
ULAB (500m1+450 rpan) (unB.Ne
21013600787)

5. YnbTpa3BykoBasi MOWKa (BaHHA)
Uitciean-3 DT (3 1n) (unHB.Ne
21013600791)

6. Jocka «kiaccHast (UHB.Ne
41013602279)

7. Kpecno opucnoe AV 204 PL
MK tkanb (uHB.Ne 41013602313)
8.  Mukpockon  MEIUUHMHCKUUI

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

9. Hacrennslii 5kpan Lumien
Master Picture 220-220 cM (uHB.Ne
41013401708)

10. ITpubop mns uzmepenus (HI
2215-2 mukporporeccopubiii pH/
C - Mmerp ¢ aBTOMAaTHYECKOU
KaJTMOPOBKOM u
aBTOTEpPMOKOMITCHcaIuei) (MHB.No
41013401712)

11. TIIpoexkrop NEC M361 X
(nHB.Ne 41013401705)
12. CucreMHbIi KOMILIEKT:
ITpomnieccop Intel Original LGA
1155, BeHTUNATOP, MAaTEpPUHCKaL
mnjaara, NaMaTh, J>KECTKUU JHCK,
BHJICOKAPTA, MOHUTOD,
YCTPOMCTBO Il YTEHUS KapT
MaMsITH, MIPUBO/I, KOpITYC,
KJIaBUATYpa, MbIb  (MHB.No
41013401698)
13. Cron
XUMUYECKUU
CTOJICIIIH.

71a00paTOPHBIA
(1200x600x750)
TJIACTHK/KapKac — all.
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npoduias (uHB.Ne 41013602351,

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

14. Iletikep-unkyodarop ES- 20/60
¢ miargopmoit P-16/250, BioSan,
c aepxareneMm mig 16 mrTyk 250
ma  konb/crtak. BS-010135-CK
(uHB.Ne 21013400713)
15. Pedpakromerp UPD-45452M
C TOACBETKOW H  JOIL.IIKAJIOM.
(nHB.Ne 41013401711)
16. VuabrporepmoctaT (MHB.Ne
1101040311)

17.  Ixad XpaHEHUs
nabopaTopHOi MOCY bl
(800x450x1950) monkum IMIaCTHK/
Kapkac aji. mpoduib € 3aMKOM
(muB. N0 41013602357

TUTST

VYyebnas
ayauTopus I
IIPOBEICHUS
3aHSITUN
CEMHUHAapPCKOTO
THTA (r.
MunuypuHCK, yII.
HNHTepHanmoHanb
Hasg, . 101,
3/239a)

I. Cron CV168 (uuB. No
21013600294)

2. Kommbsrorep "NL" B
KOMIUJIEKTallUN
G1610/H61M/4Gb/500Gb/450W,
KJIaBUATypa Gembird KB-

8300UM-BL-R, wmpims Gembird,
MoHuTop BenQ 21.5 G2250 (uHB.

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

3. MynbTUMEIUNUHBIA MPOEKTOP
NEC M230X (uHB. No
41013401578) KomnerorepHas

1. Microsoft Windows XP,7
(mmensus ot 31.12.2013 Ne

49413124, OeccpouHo).
2. Microsoft Office 2003,
2010 (uueH3us oT
04.06.2015 Neo 65291658,
OeccpouHo).

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

4. nanoCAD (Bepcus 5.1
JIOKajibHasi, 0Opa3oBaTelbHAs
JIMLIEH3US, CEPUUHBIN HOMEP

NC50B-270716 JTUTCH3US
JEUCTBUTENIbHA ~ OECCPOYHO,
OecruiaTtHas).

5. IlporpaMMHBIA KOMILIEKC
«ACT-Tect Plus»
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TEXHUKa TMOAKIIOYEHA K CETH
«HTepuer» u oOecrieueHa
noctynoMm B OMOC yHuBepcureTa.

(JTMTIEH3UOHHBIA JOTOBOP OT
18.10.2016  Ne  JI-21/16).
6. 'NC Maplnfo Professional
15,0 mms  Windows s
y4eOHBIX 3aBeJIeHUH
(JIMIIEH3UOHHBIA JTOTOBOP OT

18.12.2015 Ne123/2015-y)

Pabouass mporpamma nucuurmnHbl «OCHOBBI MOJICKYJISIDHOM OHOIIOTHHY» COCTAaBJIICHA B
coorBercTBUU C TpeboBanusMu PI'OC BO mno wHampaBiaenuto mnoarotoBku 19.03.01

BuotexHosorus, (ypoBeHb OakanaBpuara, yYTBEP)KICHHOTO IPUKAa30M MHHHCTEPCTBA
oOpazoBanus u Hayku P® Ne 736 ot 10.08.2021.

ABTOp KaHAMJAT C.-X. HAYK, JOLEHT Kadeapbl OMOTEXHOJIOTHHU, CENIEKIIMN U CEMEHOBO/CTBA
CEJIbCKOXO035MCTBEHHBIX KyIbTyp benocoxos @.I.

Penien3ent (bl) KaHIWAAT C.-X. HAyK, JOLEHT Kadeapsl JaHAAPTHON apXUTEKTYpBHl,
3emJyieycTpoiictBa u kagactpo ['youn A.C.

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaoBOJCTBA, OMOTEXHONOTUH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SMCTBEHHBIX KYJAbTYp (mpoTokos Ne 9 ot «18» ampens
2022r.)

[IporpaMmMa  paccMoTpeHa Ha  3ace€laHUM  y4eOHO-METOJMYECKON  KOMHCCHH
[TnonooBomHoro uucturyra um. M.B. Muuypuna Muuypunckoro I'AY (mpotokosn Ne 8§ ot
«18» ampens 2022 r.)

IIporpamma yTBep)kAeHa pelieHHEeM Y4eOHO-METOJUYECKOr0 COBETa YHHBEpPCHTETa
npotokoi Ne§ ot «21» ampensa 2022 r.

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CagoBOJCTBA, OMOTEXHONOTUH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp (mpotokos Ne 9 ot «10» anpens
2023 r.)

[IporpaMmMa  paccMoTpeHa  Ha  3ac€laHMM  y4eOHO-METOJMYECKON  KOMHCCHH
[TnonooBomHoro uucturyra um. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 9 ot
«17» ampenst 2023 1.)

[Iporpamma yTBep)kIeHa  pelleHHeM Y4eOHO-MEeTOMUYECKOr0 COBETa YHUBEPCUTETa
npotokoi Ne§ ot «20» ampensa 2023 r.

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3aceiaHMM KadeIpbl CaJ0BOACTBA, OMOTEXHOJIOTUH U
CEJICKIIMHU CETbCKOXO03SIMCTBEHHBIX KyIbTYp (mpoTtokos Ne 11 ot 03 mas 2024 1.).

[Iporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOJUYECKOM KOMMCCHUM WHCTUTYTA
byHIaMEeHTabHBIX U MPUKIAAHBIX arpoOuorexHonoruii um. M.B. Muuypuna MuuypuHCKOTro
['AY (mpotokon Ne 10 ot 20 mast 2024 ).

[Iporpamma yTBep)kJeHa Ha 3aceJaHUU y4eOHO-METOJMUYECKOTO COBETa YHHBEPCHUTETA
(mpoTtokos Ne 9 ot 23 mast 2024 1.).
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Ipoepamma pazpabomana 6 coomeemcmeuu ¢ mpebosanusimu PI'OC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CagoBOJICTBA, OMOTEXHOIOTMH U
CEJIEKIINM CEIbCKOXO03AMCTBEHHBIX KyJIbTYp, IpoTokoa Ne 10 ot 08 anpens 2025 r.

IIporpamma paccMOoTpeHa Ha 3acelaHuu y4yeOHO-METOJIMYECKON KOMHCCUM WHCTHUTYTa
dyHaaMEeHTaNBbHBIX U MPUKIAAHBIX arpoouorexHonoruid um. M.B. Muuypuna MudypruHCKOTO
I'AY (mpotokoin Ne 8 ot 21 anpens 2025 ).

[lporpamma yTBep)kJeHa Ha 3acelaHHM Y4eOHO-METOAWYECKOTO0 COBETa YHHBEPCUTETA
(mpoTokon Ne 8 ot 23 anpens 2025 r.).

OpuruHan ToKyMeHTa XpaHUTCSl Ha Kadeape caloBOACTBA, OMOTEXHOJIOTHI U
CEJICKIIUU CEIBCKOXO3SMCTBEHHBIX KYJIbTYP
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