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1 ]_Ie.]'ll/l H 3aJa94 0CBOCHUSA y'{eﬁnoifl JAUCHHUIIIMHBI

Lenb ocBoeHUsT y4yeOHOM AUCIUILTUHBI ABIseTCS (OPMUPOBAHKE Y CTYIACHTOB TEOpETHUYE-
CKUX 3HAHWH W MPAKTUYECKUX HABBIKOB O COBOKYITHOCTH METOJIOB U MOJXOJIOB OMOTEXHOJIOTHH, B
KOTOPBIX HCIIOJIb3YIOTCS )KMBBIE€ CUCTEMbI U OMOJOTMYECKHE MPOLECCHI sl TPOU3BOJICTBA Pa3Iny-
HBIX HOJIE3HBIX IPOJYKTOB.

3anauu:

a) chopMUPOBATh MPEICTABICHNE O COBPEMEHHBIX BO3ZMOKHOCTSIX MaHUITYJIMPOBAHUS
yIpaBieHUs KUBBIMU CUCTEMAMHU

0) OBIAJCHHUE PJIEMEHTAPHBIMU OUOTEXHOJIOTUUECKUMH METOIaAMHU.

B) c(hopMHUpOBaTh MOHMMAaHUE 3HAYMMOCTH 3HAHUH OMOTEXHOJIOTHH B MPO(ECCHOHAIBHOU
NEeSITENIbHOCTH, OOIIIECTBE U SKOHOMHUKE.

2 MecTo yueOHoii nucuuniaunsl B crpykrype OIIOII

VYyeOHast TUCIUTIITNHA OTHOCUTCS K 00s3aTeIbHON YacTH y4eOHOTO MJIaHa OCHOBHOM mpodec-
CHOHAIBHOM 00pa3oBaTeIbHON MporpaMmMbl HanpaiaeHus moarotoBku 06.03.01 buonorus, nanpas-
JeHHOCTh (poduiib) buoxumus.

B kxauecTBe BXO/JHBIX TpeOOBaHUI BBICTYNAIOT COPMUPOBAHHBIE PaHEE KOMIIETEHIIMH 00Y-
Yarolerocsi, NpuoOpPEeTeHHbIE MU B paMKax CIEIYIOUUX AUCHUIUIMH (Moxyiei) «MaTtemaTtukay,
«Dusukay, «IT B mpodeccuonanbHOU cheper, «O0mas u HeopraHudeckas Xumus», «buoopranmye-
cKasi XuMus», «O61mas oGuonorus», «MUKpOOHOJIOTUS, BUPYCOJIOTHUSY.

3 TpeOdoBaHusl K pe3y/IbTATaAM OCBOEHHUS Y4eOHOI TUCHHIIHHBI

[Tepeuens kKoMmmeTeHINH, KOTOpbIe (OPMHUPYIOTCS B MPOIECCE OCBOCHUS yIeOHOM JTUCITH-
TUTHHBI:

OIIK-5 CnocobeH mNpUMEHSITH COBPEMEHHBIC TMPEACTaBICHUS 00 OCHOBax OHOTEX-
HOJIOTHYECKUX W OWOMEIUIIMHCKHX TPOU3BOJICTB, TEHHOW WHXKEHEPUH, HaHOOMOTEXHOJOTHH,
MOJIEKYJISIPHOTO MOJICTTUPOBAHUS

Pe3ynbrarhl ocBOCHHS Y4eOHOW TUCITUTIIMHBI TIPEICTABICHBI B Ta0umie 1.



Tabmuna 1 - Pe3ynbpTaTel 0CBOCHUS YU€OHOMN TUCIMITIIMHBI

KOI[ 1 HAUMCHOBAHUEC

Pe3yJ'II>TaTLI OCBOCHUSA y‘-Ie6HOfI JUCHHUITIINHBI

KOMITCTCHITUH (MHIMKATOPHI TOCTIKEHHSI KOMIICTCHITHI)

OIIK-5 OIlK-5.1 OIIK-5.2 OIIK-5.3

Cnocoben IIPUMECHSATH 3uaer: VMmeer: Bianeer:

;([))IZIL)::T:;?;;H o6 ~MPHHIHIBL ;IOLIeHI/IBaTL " gpI/IeMaMI/I OprHeﬂeHHH

oCHoBax COBPEMEHHOIT GHOTEX- POTHO3UPOBATH HOJIOTHYECKOM
MEPCIICKTUBHOCT 00BEKTOB 0e30I1aCHOCTH

OHOTEXHOJOTMYECKUX U HOJIOTUH, ITPUEMBI N N

GHOMGTHLIHHCKIX FeHeTHYECKOi cBoel podeccruoHaTbHOM MPOAYKIMU

TIPOH3BOJICTE, TEHHOM WHKEHEpHH, OCHOBEI JeSITeILHOCTH JIJIS OHMOTEXHOIOTHYECKUX U

WHKEHEpUH, HAHOGHO- HAHOOMOTEXHOMOTHI, OMOTEXHOIOIMICCKHX TPOU3- OUOMETUIIMHCKHIX

TEXHONOTHH, MOIEKY/ISPHOTO BOJICTB; MIPOU3BOJICTB.

MOJIEKYJIAPHOTO MOZIEJIUPOBaHMS;

MOJIETTUPOBAHUS

4 CTpyKTYypa U coepxkaHue Y4eOHOH THCHHIIINHBI

TpynoeMkocTh yueOHOH TUCHHUIIINHBI

TpynoemkocTs yueOHOM AUCHUIUIMHBI 17151 OYHOU (HOPMBI OOyUeHHS
npejcTaBieHa BTa0nuie 2.

Tabnuma 2 - TpymoeMKoCTh yueOHON JUCITUTUTHHBI TSI OUHOUM (POPMBI 0OyUeHUS

Pacnpenenenue no
YacTty yaeOHOW AUCIUTLTHHEI Bcero ceMecTpam
7 cemecTp
1. TpynoemkocTh y4eOHON NUCHUIUIMHEI (MOAyIs) B 3a4eTHbIX eauHunax (3ET) 4 144
2. KonrtakTtHas aynmutopHas paboTa B akajeMuueckux 4acax (AY) 42 42
3. KypcoBas pabora/kypcosoii ipoekt (AY) (npu naruuuu)
4. Bueaynuropnast CPC B akanemudeckux yacax (AY) 66 66
5. TIpomesxyrounast atrectaius (oxzamen) (A4) 36 36

Conep:xanue y4eOHOM JUCUMIITIMHBI

1. Bgenenue. Hpez[MeT U MCTObI, 3aa4Y1 U HAIIPpABJICHUA OMOTEXHOJIOTHH.
2. MoneKmepHaﬂ OuoJIorus u MOJICKYJIAPpHAA 'CHETHKA — q)YHI[aMeHTaHBHaH OCHOBA I'CHCTH -

yecKou HWHXXCHCPHU.

3. 'eneTnyeckas HHKCHEPUS MUKPOOPraHM3MOB, PACTCHUI U YKUBOTHBIX.

4. KierouHasl ¥ TKaHEBast OMOTEXHOIOTHSL.

5. KinoHanbHOE€ MUKPOpPa3MHOXKEHUE PACTEHUN — MPUHIIUITHAIBHO HOBBIA METO/ BETETaTHB-
HOTO Pa3MHOKEHHS PACTCHHIA.

6. bruoTexHosorusa 1 0Mo0e30MacHOCTb.

7. buoMeqMIIMHCKIE MTPOU3BOJICTBA M HAHO OMOTEXHOJIOTHH.

Tabnuua 3 - TpynoeMKoCTh pa3ienoB yueOHON AUCITUITITUHBI

Hawnmenosanwe pasaenos (Tem) yae6uoii | Konrakrmas pabora (B AY) | Breayn. o
Ne | mucnummab! (Moxyist), YOM, Hamnuaue AynutopHas Btu | CPC (8 OPMBEI TEKYIIETO
KIVKP JIEK | I3 | JIP | CPC AY) KOHTPOIA
1. Beenenue. [Ipenmer u MeTonbl, 3a1a4u U 2 1 1 KP
HATPaBJIICHUS OMOTEXHOJOTHIL.
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Hanmenosanue paszmenos (tem) yuebnoit | Konrakrnas pabora (B AY) | Breayn. ®
Ne | muctwmoiwHE (Momyist), YOM, Hamudue AynutopHast Bru | CPC(B OPMBI TEKYIIETO
KII/KP JIEK [ I3 [ JIP | CPC | AY) KORTPOIIA
2. MornexyssipHast OMOIOTHS 1 MOJIEKYJISp- 2 12 12 2 8 Ortuer o JIP
Hasl TeHeTHKa — yHJaMeHTaIbHas oc- Ortuer 113
HOBA T'€HETUUECKON MHIKEHEPHH. KP
3. l'eHeTnueckast MHXKEHEPUS] MUKpOOpIa- 2 2 1 8 Ortuer I13
HU3MOB, PACTEHUH U )KUBOTHBIX. KP
4 Kierounas u TkaHeBast OMOTEXHOIOTHSL. 2 2 1 8 Oryer JIP
5. KionanbHoe MUKpOpa3MHOXKEHUE pacTe- 2 1 8 KP
HUHN — MPUHIUITMATBHO HOBBIN METO]] Be-
TeTATUBHOT'O Pa3MHOXKEHUSI PACTEHU.
6. BrorexHonorust u 6no6e30macHOCTb. 2 1 10 KP
7. buomeaunmHckue npou3BoACTBA U HAHO 2 1 10 KP
OMOTEXHOJIOTHH
[TpoMexxyrouHast aTTecTanus Ox3amen
UTOI'O 14 | 14]14] 8 | 66 |

JlabopaTopHble paGoThl U KYPCOBbIe Pa00THI/KyPCOBbIE TPOEKThI

[Tepedens Tem 1abopaTopHBIX PadOT:
[Tonygenue u ouncrtka o6pasnos JJHK u3 mpupoHbIX HCTOYHUKOB.
Onpenenenue konuentpaunu JJHK pactBope.
Onpenenenue temnepatypsl miasienns JHK.
Beigenenue mnasmugnoi JJHK u3 kiaetok E. coli.
[IpoBenenue peakiuu aedochopunuposanus JJTHK.
Texnonorust ammndukanuu JJHK n nonmumepasznas nennas peaxius (ITLP).
NMMoOuM30BaHHbIE KIETKU U (EPMEHTHI Ha JKEJIaTHHE.

Noook~wbdE

[IpumepHbIe TeMBbI KYpCOBBIX pabOT: HE MPETyCMOTPEHbI YUeOHBIM TJIAHOM

5 MeTtoanueckue peKOMEHIAMUM M0 OPraHU3aIUH OCBOEHH S Y4eOHOM AU CIUNIMHBI

Tabnuma 4 - Metoaudeckrue peKoOMEH AU 110 OpraHu3aIiuy JSKIUn

CKOM MH)KEHEPUH.

Cospemennsie Metoanl padots! ¢ JIHK. I'enerndeckas nHXKeHepUs ¥ TEHHAS HH)KEHEPHS, HX
CMBICTIOBOE cozieprkanre. OCHOBHBIE ITAITbl PA3BUTHS TEHETHUECKON MHKeHEepHH. DepMeHTHI
renetnyeckoit nwkeHepun: JHK-nonumepaza, JJHK-nuraza, Hykieasa, pectpukrasa, ux
Buapl M pyHKma. HomenknaTypa pectpukras mo X.Cmuty u [|.HaTaHCOHY, THITBI peCTPUKTA3
T10 XapaKTepy pacIeIUIEHUs HYyKICOTHIHON OCIe0BaTeNbHOCTH. DepMeHTaTHBHAS aKTHB-
HOCTB pectpukTa3. Paznenenue pparmentor JJHK ¢ momomisro MeTona amekTpodopesa B ara-
PO3HOM Telie U MOCTPOSHHE PeCTPUKIIMOHHBIX KapT (pusmueckoe kapTuposanne). Onpemene-
Hue HykieotuaHoi nocnenosarenbHoctu JAHK — cekBennpoBanue. XUMHUUECKUN CUKBEHC MO
A.M.MaxkcamoBy n B.I'mnbeprty, pepmenratnBHbIil cukBerce o @.Canrepy, aBTOMaTH3anUS U
MOJIEpHU3ALUsI METOJOB CEKBEHUPOBAHUS, YCIIEXH CEKBEHHPOBaHUs. banku reHoB. KoHcTpy-
nposanue pekomOuHanTHeIX JJHK, cimmBka gparmentos JITHK mo oHONMEHHBIM «THITKAM»
KOHIIaM, TI0 «TYITBIM» KOHIIaM, C pa3HONMEHHBIMH KOHIIaMH. BeKTOpHbIE MOIEKyIbI, TpaHC-
¢dopmarus. Tunbl BEKTOPHBIX MOJIEKY, OaKTepHaIbHbIE IIIa3MH/Ibl B KAUECTBE BEKTOPOB JIIS

. Tpynoem-

Ne TeMmbl JTeKIMOHHBIX 3aHATHH ((opma poBeneHMs) <ot B AU
1. Beenenue. [IpeaMer 1 MeTO/IbI, 331241 U HANIPABJICHUS] OHOTEXHOIOTHH. 2

Vcropus 3aposxaeHus U 3Talbl Pa3BUTHS OMOTEXHOIOTHH, METO/IbI OMOTEXHOIOTUH. 3Haue-

HHe OMOTEXHOJIOTUH B PEIIeHHH (pyHAaMEHTAIBHBIX OHOJIOTMYECKUX MPOOJIeM: B MEJHIIMHE, B

CEJIEKIIMH, B )KUBOTHOBOJICTBE, B BETEPHHAPHON MEIMIIMHE, B PELICHUHN MPOIOBOIbCTBEHHBIX

mpoGJieM, B ONOKOHBEPCHH OPTaHUYECKUX OTXOIOB, B 3aIIUTE OKPYKAIOIIEH CPeIbl OT 3arps3-

HeHHs U JIp.(MHPOpMAaMOHHAS JISKITHS)
2. MornekyssipHas OUOJOTHS ¥ MOJNEKYISIpHAs TeHETHKa — )YHIaMEHTaIbHasi OCHOBA TCHETHYC- 2
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KJIOHHpOBaHus, (parossie BekTOpsl, KocMuzbl, BAC- u Y AC- Bektopsl. ['eHomHas 6ubnmo-
TeKa, ee CO3JaHue, XpaHeHne 1 3HadeHue. MnenTudukams 1 BeLIeICHNE TTOCIIEI0BaTEIbHO-
creii renoB. Cunre3 kommiemenraproit JJHK (x IHK), coznanue ondnmorexn xJIHK, nnentu-
(uKanust Hy)KHOTO TeHa U3 KIIOHOTEeKH, CKpUHUHT Onbimorek. Ananu3 JIHK merogom 6iot-
ruOpum3anyy. (MHGOpPMAaIOHHAs JICKIIUS)

I'eHeTnueckas MHKEHEpUs MUKPOOPTaHU3MOB, PACTEHU U )KHBOTHBIX.

3HavyeHne TeHeTHUECKO HH)KEHEPUH pacTeHuil: BEIOOp I'eHa M ero KIIOHUPOBaHUE, T10/100p Te-
HOTHUIIA paCTEHUSI-PELIUIINEHTA, BBEACHUE I'€HA U €r0 HKCIPECCHs B TEHOME PacTEHUA-PeLUIIU-
€HTa; pereHepanys TpaHc(HOPMHUPOBAHHBIX KJIETOK M OTOOp TPaHCTEHHBIX pacTeHui. TpaHc-
(bopmanus ¢ MOMOIIBI0 arpodaKTepuil, BEKTOPHI IJIs TpaHCHOPMAIIMH PacTeHUit Ha ocHOBe Ti-
wrasmuz, Ri- mrasmua, JJHK-cogepkamyx BUpycOB pacTeHHid, HA OCHOBE MOOWIIBHBIX 3J1e-
MEHTOB (TPaHCIO30HOB). MeTozbl TpaHc(hOpMalK PACTUTEIBHBIX KIETOK: METOJ KyJIbTHBA-
UK ¢ arpobaKkTepueii, MeTO/BI IIPSAMOro IiepeHoca TeHoB B pacTeHue (MukponHbekunu JJHK,
IEKTPOIIOpAIMs, YIIaKOBKa B JIMIIOCOMBI, OHo0aIucTHIecKas TpaHc(opMarys), J0Ka3aTelb-
crBa TpaHcopmarmu. [IpodseMbl FKCIIpeccH Yy)KepoHbIX TEHOB B FTEHOME PaCTeHUH. YIIyd-
IIeHHe Ka4yecTBa U IMOBBIIIEHUE MPOIYKTUBHOCTH PACTEHUN METOJaMU I€HHOW MHXKEHEPHH.
TpaHcreHHbIE XMBOTHBIE, STAllbl UX CO3JaHMSA: W3BJICYEHHE IMOPHUOHOB, MHKPOMHBEKIIUS
JHK, nepecanka MHBEKIIMPOBAHHBIX SMOPHOHOB B MaTKy CHHXPOHHU3UPOBaHHBIX PEIUITHEH-
TOB. 3aJjaui BBIBEICHHSI TPAHCTEHHBIX )KMBOTHBIX: YIy4IIeHHE Ka4eCcTBa U MPOJYyKTUBHOCTH,
PE3UCTEHTHOCTh K OOJIE3HSIM, CO3/IaHHE XHMBOTHBIX-OMOpeakTopoB. [ eHeTnuecku MoauduIm-
pOBaHHBIE MUKpOOpraHu3Mbl. Monekynsipaoe Mmozenuposanue. Hanoonorexunonoruu. (MapOp-
MAaIFIOHHAs JIEKIIUS)

KnerouHast 1 TKaHeBast 6HOTCXHOHOFH${.

3HaueHUe KJICTOYHOW OMOTEXHOIOIHH B 0071aCT! (PyHAAMEHTANBHbBIX HaYK U JUIS PELIeHNUs
MpaKTUYCCKUX 3aaay. ToTUIIOTEHTHOCTH PACTUTCIILHBIX KJIETOK. I/ICTOpI/IH Ppa3BUTHA KJICTOY-
HOI ¥ TKaHeBO# OnorexHonoruu. [lepcriekTHBHBIE HATIPABIICHUS KYJIbTYPbI KJIETOK U TKaHeH:
MpOn3BOACTBO BEHICCTB BTOPUYHOI'O0 CUHTE3a, ICHHBIC JIA1 MCAUIIUHBI, Hapd)IOMepI/II/I, KOCME-
THKHU U JIp; KIOHAJIbHOEMUKPOPA3MHOKEHHUE U 037I0pOBJICHHE [10CaJOYHOT0 MaTepHaa; uc-
HOJIb30BaHUE M30JIMPOBAHHBIX KJIETOK B CEJIEKIMU pacTeHUH. TexHUKa BBEJCHHS B KYIbTYPY
Invitro ¥ KyJIbTUBHPOBAHHUE H30JMPOBAHHBIX KIETOK M TKaHEeH. ACeNTHKa, MUTaTeIbHbIC
cpelpl, ycIoBUs KynbTHBUpoBaHus. KynbTypa KaJurycHbIX TkaHei. OOpa3oBaHue 1 0COOEHHO-
CTH KaJTyCHOM TKaHH, yCcJI0BHs AenuddhepeHIMpOBKH pacTUTEIbHON KIETKH U IIPeBpalieHIe
ee B KaJurycHy10. PocToBoit Uk kamtycHoi TkaHH. OcOOEHHOCTH KaJUTYCHBIX KJIETOK, TeHe-
THYECKas TeTepOreHHOCTh ¥ (PU3HOIOrMYecKasi aCHHXPOHHOCTb, HEOTPAHMYEHHBIN POCT, I'e-
HEeTH4ecKre 0COOCHHOCTH. | OpMOHO3aBHCHMBIE PACTUTEIbHbIC TKAHU: «IIPUBBIKIINEY, OIyXO-
neBble. THIIBI KyJIbTYp KJIETOK U TKaHEH: KaJUTyCHasl, CyCIIeH3HOHHAS, KyIbTypa OJHHOYHBIX
KJ1eToK. MopdoreHe3 B KAJUTyCHBIX TKaHAX: COMaTHUECKUI 3MOPHOTreHe3 U OPraHOreHes.
VYnpagnenue npoueccamu audpepeHiuposku u mopdorenesa. luddepenipaibHas akTHB-
HOCTh '€HOB U (DUTOrOPMOHBI — OCHOBA [ depeHnpoBKH. (MHPOpMAIIMOHHAS JISKIIHsI)

KnonansHO€ MUKpOpPa3MHOKEHHE PACTEHHH — IPUHIIMIIHAILHO HOBBIM METO/ BET€TATHBHOIO
pa3sMHOKEHHST PACTEHUH.

Hcropust u 00nacTh NpUMEHEHHUs KIIOHAILHOTOMUKPOpa3MHOKeH s, [IpenmylnecTBa MeToa.
O06mnacTp IpUMEHEHUs] MUKPOPAa3MHOKEHUS, 3HAUCHHE TSI MUKPOPa3MHOXKEHHUS IPEBECHBIX
OpoJ1. DTaIbl U METOABI KIIOHATEHOTOMUKPOPA3MHOKEHHS PACTEHH: aKTUBAIHS CYIIECTBY-
FOIIIX MEPUCTEM; HHIYKIMS BOSHUKHOBEHHS aBEHTUBHBIX MTOYEK; MHIYKINS COMAaTHYECKOTO
sMOpuoreHesa; nuddepeHnranys aJBeHTUBHBIX TOYEK B IEPBUYHON M MEPECaIOUHON KaJlTy-
CHOH TKaHsAX. O30pOBIIEHNE MTOCATOYHOTO MaTepraia OT BUPYCOB. TexXHHUKa KyIbTHBHPOBA-
HUS pACTUTENBFHBIX TKaHEH Ha pa3HBIX 3TalaxX KIOHAJIFHOIO MUKPOpPa3MHOXKeHuUs. (MHpopMa-
[IMOHHAS JISKIIHS)

BuorexHomorus 1 6106e300aCHOCTS.

HopmaruBHo-mipaBoBast 6aza B OnotexHonorud. buo6e3onacHocTh B KIICTOYHBIX, TKAHEBBIX H
OPTaHOTCHHBIX OMOTEeXHONOTHAX. [ eHeTHIecKuii picK i OM00E30MacHOCTh B OMOWHKEHEPUH
U TpaHcreHese. MeTo/pl OLeHKH IeHeTHYeCKH MOIU(UIUPOBAHHBIX OPIaHU3MOB U TI0Tydae-
MBIX U3 HUX NPOAYKTOB Ha OM00E30acHOCTbh. [ 0Cy1apCTBEHHBIH KOHTPOJIb ¥ FOCYIapCTBEH-
HOE PeryJIupoBaHue B 00JaCTH TeHHO- MHKCHEPHOU JIeITEIIbHOCTH 1 HCIIONb30BaHUS TeHETH-
yecku MoguduurpoBaHHbIX opraHu3MoB ('MO) u momy4eHHBIX U3 HUX MPoaykToB. CTaHmap-
TH3anus B OMOTEXHOIOTHU M OMOMHKeHepuH. (MH(pOpMaITMOHHAST JICKITHS)

BromMemnuHCKe TPOM3BOJICTBA ¥ HAHOOMOTEXHOIOT HH.
[MonsTus, crpykrypa. CoBpeMeHHOE COCTOSTHUE, HAIPaBJICHNS pa3BUTHSL. TE€XHOIOTHHU HOTy4e-
HUSI BaKIMH. (MHpOpMannoHHAs JISKIHs)

HUTOro

14
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CpencrBaMu NMpOBEAEHUS 3aHATHN SBISAIOTCA IOJIOCOBBIE COOOLIEHUS MPENoiaBaTes, npe-
3E€HTAIlMH 110 TEMaM, HHTEPAaKTUBHBIE CPENICTBA, yueOHbIE (prabMbl. 115 BBITIOJTHEHHS CAMOCTOSTEIb-
HOM pabOThI CTyA€HTaM HEO0OXOAUMO I0JIb30BATHCS OCHOBHOM JIUTEPATYPO U IOTIOTHUTEIBHON JIH-
TepaTypoi, 3JIEKTPOHHBIMU PECYpCaMU B COOTBETCTBHUU C KapTOH yueOHO-METOAMYECKOTO obecrie-
yerust qucruiuinabl ([Ipunosxkenue b). Pe3ynbraTel caMmocTosTenbHON pabOThI 0(OPMIISIOTCS B BHJIE
KOHCITEKTa JICKIUI Wi pedepara.

KoHTposb 0 n3yueHuIo TeopeTHYecKo YacTH MOLYJIsl OCYILLECTBIISIETCS METOJO0M IIPOBEIE-
HUSl KOHTPOJBbHBIX OIPOCOB MO TEME JIEKLIUU WM KOHTPOJBHBIX pabOT 10 0OBEAUHEHHBIM TEMaM
(ITpunoxxenue A).

Tabmuua 5 - Meroandeckne peKOMEHIAINH IO OPTaHU3alUH TPAKTHYECKUX 3aHITHI

. Tpynoem-

Ne Tembl npakTHYECKUX 3aHATHH (popMa MPOBEAEHNS) coers B AU
1. | Pemenue 3amau: Meronp! ananmusza JJHK. Dnextpodopes JITHK B arapoznom rere. 2
2. | Pemenue 3amau: CTpykTypa 1 QyHKIMY TeHa. 2
3. | Pemrenue 3amau:; ['eHeTHUECKOE KAPTHPOBAHUE MIPOKAPUOT 2
4. | Pemenue 3agau: Pecrpukimonnsiii ananu3 JIHK n nocrpoenne pecrpukimonnsix kapt JHK 2
5. | Pemenue 3anau: Texnonorus coznanne pekomOunantHbix JJHK. 2
6 | Pemenue 3anmau: TexHonorus kinonupoBanus JJHK. 2
7 | Pemenue 3aau: Poct MUKpOOpPraHu3MoB U KpUBBIE POCTA. 2
UTOI'O 14

PexoMmenganuu K mpoBeICHUIO MPAKTUYECKUX 3aHATHIA.

1) UuauBuayaabHasi padora

a) Tema paGoTel: POCT MUKPOOPraHW3MOB M KPHBBIE POCTA

Kak MHOTO OakTepuii pa3MHOKUTHCS B Cpefie TTociie 4 9acoB KyJIbTHUBHPOBAHMS, €CITU OaKTe-
pUHM yIABaMBAIOT OMOMAaccy Kaxkieple 2 4aca. M3HadaiapbHOe KoaudecTBO Oaktepuii B cpeae 10+
KOE/mn. Ckonbko OyneT kineTok yepes 24 u 48 qacoB?

6) Tema pabotel: CTpyKTYypa U KIIMY FeHa

I'enom nByxuenoueunoi JJHK Bupyca npoctoro repreca-1 yenoBeka uMeeT MOJICKYJIIPHYIO
maccy okouio 1,0 x 10 ° kJ]a. a) CKoJIbKO TIap OCHOBaHHiA COJEPKHT 3TOT BHUpYc? 6) CKOIBKO MOTHBIX
BHUTKOB JBOMHOM criupanu conepxut 3ta JIHK? ¢) Kakosa anmuna stoit JJHK B mukponax?

B) Tema paGotsl: Pectpukumonnsiii ananus JIHK u nocrpoenue pectpukiionnsix kapt JIHK

[Ipumep 3amaum 1y1st pacyera:

e Y MHOTHX OaKkTepuil UIsl 3alIUTHI OT BUPYCOB €CTh CIIEIUAIbHbBIE (DEPMEHTHI — PECTPUKTA3HI.
Onu pacuiersiror JJHK no onpenenénnbiM nocnenoarensHocTsM, kotopsie B JIHK 6akrepuit nan-
HOTO BHUJA OTCYTCTBYIOT WM MOJU(MDUUIMPOBAHBI MPUCOEIUHEHUEM K OCHOBAHUIO METUIIBHOMN
rpynmnbl. OTH (EepPMEHTHI Ha3bIBAIOT 1O MEPBBIM OYKBaM JIATUHCKOTO HAa3BaHUs pojJia U BuAa OakTe-
pun, Hanipumep, Eco — Escherichia coli — pectpukrasa u3 kurieunoii manouku. [Ipu efcTBUN TaKOTO
depmenta Ha ounmieHnyo JJHK pa3pbIiBbI IpouCXOAST B CTPOro OMpENeEHHBIX MeCTaxX, U 00pa3y-
torcs ¢parmentsl JIHK onpenenénnoit anmuubl. CpaBHuBas pacuierienue uccienyemoit JIHK pas-
JTUYHBIMU PECTPUKTA3aMHU U UX KOMOMHALIUAMU, MOXKHO OTIPEACTUTH OTHOCUTENBHOE PACIONIOKEHUE
TOYEK PACILIEIJIEHUS U TIOCTPOUTHh PECTPUKIIMOHHYIO KapTy JaHHOU nocnenoBarensHocty JHK. 13
KIIETOK OakTepuil BbLAeTH HeOobiyo KonbleByto JIHK — miasmuay, Hecyllyro reH YCTOMUYUBOCTH
K MeHUIWUTMHY. PacierieHne 5Toil mima3sMuIbl TpeMsi pecTpUKTazaMu Jajno cienyroomue Qpar-
MeHTHI.[10 3TUM JaHHBIM NOCTPONTE PECTPUKIIMOHHHYIO KapTy MJIa3MUbl, PACIIOJIOKHUB HAa HEW BCE
TOUYKHM pactienieHus. OTBeT o0ocHyiTe

r) Tema paGorel: Meroasl ananuza JIHK. Dnextpodopes JJHK B araposzHom rene

Cxemarnueckoe n300pakeHre pe3ynbTaToOB arapo3HOro relib-IeKTpodopesa oOpas3Ion

JTHK.



“Tapr

10 kb
9 kb
& kb

7 kb
6 kb
Skb
4 kb
3 kb
2 kb

1 kb

B nyHku HaHEeceHbI clieyrolue o0pasibl:
1 — «Jluneiika» (1, 2, 3,4,5,6,7,8,9 u 10 x0)

2 — Jlonopnas JIHK + pectpukraza EcoRI (1, 2, 3 u 4 x0)

3 — Bexropnas JIHK + pecrpukraza EcoRI (5 k0)

4 — PexomOunantHas JIHK + pecrpukrasza EcoRI (1 u 5 k0)

n) Tema paboTtsi: Texnosorus knonupoanus JJHK

[Ipu nomomu pectpukrasbl Pst I monyuen ¢pparment asyxuenoyeunoit JJHK ¢ aunkumu
KOHLIaMU. M0>KHO JI1 BCTPOUTH AaHHBIN QparmeHT B mazmuay pBR322? Kak noarsepauts, 4ro
¢dparmenT uyxepoanoit JJHK Bctpoen B mmazmuay pBR3227

e) Tema TexHonorus co3manust pekomouHanTHBIX JJTHK

I'en mns Genka PB-TyOynmunHa ObLT moaydeH u3 rpuOka Neurospora, BCTaBJICH B KOJBIICBYIO
MIa3MUIy ¥ KJIOHHpoBaH B Oaktepuu E.coli. Onmmmre mar 3a marom mocienoBaTeIbHOCTh JCH -
CTBUI, HEOOXOUMBIX JJI TOTO, YTOOBI KJIIOHMPOBATH 3TOT T'€H OT poJcTBeHHOTro rpudka Podospora,
UCIIOJIb3YS B KauecTBE BEKTOpa KOJIbIEBYIO M1asMuay pBR, mpencraBieHHyio Ha pUCyHKe CrpaBa,
KOTOpast HECET JiBa IeHa YCTOMYMBOCTH K aHTHOHOTHKAM KaHaMmuiinHy (Kan) u terparmkiuny (tet)?

Tabnuma 6 - Metoaudeckre peKOMEHIAIMH 110 OpraHU3aINH JIA00PATOPHBIX pabOT

Tpynoem-

Ne Tempbl 1abopaTopHBIX padoT (popma MpoBeAEHNS) coors B AU
1. | Iomydenue u ounctka obpasuos JJHK w3 npupoaHbIx HCTOYHUKOB (paboTa B mapax) 2
2. | Ompenenenue konnentpaimu JJHK pactBope. (pabora B mapax) 2
3. | Onpenenenune remneparypsl mnasnenuns JJHK. (pabora B mapax) 2
4. | Beigenenne mrasmuaaoi JTHK u3 kirerok E. coli. (pabora B mapax) 2
5. | Tlposenenue peakuun aepochopumnponanus JJHK. (pabora B mapax) 2
6. | Texuonorus ammuindukaiuu JJHK 1 nonumepasnas uennas peakiws (ITL[P).(padora B mapax) 2
7. | ImMoOunn3oBaHHbIE KIETKHA U ()ePMEHTHI Ha JKenaTrHe.(paboTta B mapax) 2
HUTOI'O 14

Pexomenaanuu Kk mpoBeaeHUIO JIA00OPATOPHBIX PadoT.

JlaGoparopHas paboTa — 3T0O OCHOBHOM BUJ Y4eOHBIX 3aHSATHI, HAPaBIECHHBIA HA SKCIIEPH-
MEHTaJIbHOE MOATBEPKICHNE TEOPETUIECKHUX MOJIoKeHU. B mpouecce maboparopHoit paboTh yya-
IMecs BHITIOJIHSIOT OJIHY HIIM HECKOJIBKO JTa00OpaTOPHBIX pabOT MOJI pPyKOBOJICTBOM MPEMOIaBATENS
B COOTBETCTBHUH C H3y4aeMbIM COJIEp>KaHHuEM yueOHOro Marepuaia. BrimonHenue nabopaTopHbIX pa-
00T HampaBlieHO Ha: 0000IeHne, CHCTeMaTHU3alluI0, YTIyOIeHHe TEOPETUUECKUX 3HAHUHN M0 KOH-
KpETHBIM TeMaM y4eOHOH AUCHUIUINHBL; (GOPMHUPOBAHHE YMEHHUM PUMEHSTH MOTYYCHHbIE 3HAHUS B
MPAKTUYECKOH IEATEIbHOCTH; PA3BUTHE AHATUTUUYECKUX, TIPOECKTUPOBOYHBIX, KOHCTPYKTUBHBIX yMe-
HUM; BEIPAaOOTKY CAaMOCTOSITEIEHOCTH, OTBETCTBEHHOCTH U HAYYHOW WHUIIUATHBHI.

B xone nabopatopHeix paboT y ydamuxcs GOpMHUPYIOTCS MPAKTUYSCKUE YMEHHS U HABBIKH
oOpallleHus ¢ pa3IMYHBIMU PUOOpPaMH, yCTAHOBKAaMU, TaO0OPATOPHBIM 000PYIOBaHHEM, a TAKIKE HC-
cleoBaTeNbCKUe YMeHUs (HaOIr0AaTh, CpaBHUBATh, AaHAIU3UPOBATh, YCTAHABIUBATH 3aBUCUMOCTH,
JIeNaTh BBIBOJIBI U 000OIIEHHS, CAMOCTOSATEIHHO BECTH HCCIEA0BAaHUS, OPOPMIIATH PE3yIbTAThI).




CTH, ACJIaTh BBIBOJbI U O606H.[CHI/I5I, CaMOCTOATCIIbHO BCCTH HCCIICAOBAHUA, Oq)OpMJ'IHTB pe3yiibTa-

TBI).

JIaGopaTopHble pabOTHI KaK BUJ YU€OHON NEATETBHOCTH MPOBOAATCS B CIIEHUAIBHO 000PY-

JIOBaHHBIX JTa00PATOPHSIX.

Heob6xomuMbIe CTPYKTYpHBIE 2JIEMEHTHI TA00OPATOPHOTO 3aHSATHS:

HMHCTPYKTaX, IPOBOAUMBIN IIPENIOIaBATEIIEM;

CaMOCTOSITEIIbHAS ICATEIbHOCTD YUaIIHXCSl;

00CyX/IeHIE NUTOTOB BHITIOJIHEHH Ta00paTOPHOIl pabOTHI.

[epen BeImoHEHNEM JTa0OPATOPHOI pabOTHI IMPOBOAMTCS MPOBEPKA TEOPETHUECKUX 3HAHUM

ydalmuxces — UX TOTOBHOCTH K BBITTIOJIHCHUIO 3a/IaHU.

dopma opraHu3aly yqaruxcs Ipy IpoBeIeHUH Ja00paTOPHBIX padoT — paboTa B-mapax.
Pe3ynbTarhl BeIMONIHEHUS Ja00PAaTOPHBIX PabOT OGOPMIISIOTCS y4yallUMHM B BHJIE OTYETa,

(dbopmMa U cozepikaHne KOTOPOTO ONPEAETSIOTCS COOTBETCTBYIOIIMMU METOAUYECKUMU YKa3aHUSMHU.
OneHKH 3a BBINOJIHEHHE J1a00paTOPHBIX pabOT SABISIIOTCS OJHUMH U3 MOKa3zaTeiae Tekyllen ycre-
BAEMOCTH Y4JaluXcs M0 y4eOHOM IHUCHIUIUINHE.

Huu b.

PexomeHnaanum K npoBeieHUI0 KYPCOBBIX padoT:

6 ®oH/ OLIEHOYHBIX CPEICTB YUeOHOH THCIHIIHHBI

@DOH/T OLIEHOUHBIX CPEACTB IpeacTaBieH B [Ipunoxenuu A.

7 YcaoBus ocBOeHHUS y4eOHOM AU CUMIIIMHBI
Y4yeOHO-MeTOAUYECKOE 00ecIIeYeHue

Y4eObHo-MeToaM4ecKoTo obecrieueHrne ydeOHON AUCIUIUIMHBI TpenctaBieHo B [Ipunoxke-

MarepuajbHO-TeXHHYECKOe oOecredeHue

Tabnuma 7 - MaTepuanbHO-TEXHHYECKOE 00ecriedeHre yICOHOM TUCIIUTTUHBI

No TpeboBaHue K MaTepy- Hannune MatepraibHO-TEXHIYECKOTO 000pYyA0BaHHS U
AJIHO-TEXHUIECKOMY IPOrPaMMHOTO 00ECIIeUEHUS
00ecreyeHUIO
1. | YueOHble ayquropuu Oy ayIUTOpHS ISl IPOBEACHHS JICKIIMOHHBIX W/HIN MPAKTUYECKUX 3aHATUH: ydeOHas
MIPOBEICHUS yueOHbIX 3a- Mebenb (CTOMNBL, CTYNbA, JOCKA)
HATUH HOMEILEHUS U CAMOCTOSITENILHOM paboThI (Hann4ue KOMIbIoTepa , Bbxox B -
TEPHET)
2. | IlporpammMHOe obecriede- AyUTOPHS ISl IPOBENICHUS JISKIMOHHBIX H/WITH IPAKTHYECKUX 3aHATHN: ydeOHas
HUE Me0eTh (CTOIBI, CTYNbS, JOCKA)
MIOMEIIEHHUS s CAMOCTOSATENBHOM paboThl (HaIu4ue KOMITbIoTepa , Bexoa B UH-
TEpHET)

Microsoft Imagine (Microsoft Azure Dev Tools for Teaching) Standard Torosop
Ne243/10, 370aef61-476a-4b9f-bd7c-84bb13374212 ot 19.12.2018

Kaspersky Endpoint Security mmst 6uzneca — Cranmaptasiii Russian Edition. 500-
999. Node 1 year Educational Renewal License* Jlorosop Nel148/ETI(Y)20-
Bb,1C1C-200914-092322-497-674 ot 11.09.2020

ABBYY FineReader PDF 15Business. Bepcust uist ckaunBaHus(TO10Bas JTHIICH3HS
¢ akajgemuueckoit ckumkoit)* Jlorosop Ne191/1O or 16.11.2020

Zbrush Academic Volume License Torosop Ne209/ETI(Y)20-Bbor 30.11.2020
Academic VMware Workstation 16 Pro for Linux and Windows, ESD JTorosop
Ne211/EII(Y)20-BBb, 25140763 ot 03.11.2020

Acronis 3ammmra J[aHHBIX 118 pabodeii cranmu, Acronis 3ammura J[aHHBIX Pacmm-
penHas s puzngeckoro cepsepa JJorosop Ne2 10/EIT (V)20-Bb, Ax000369127 ot
03.11.2020

Adobe ITnan Creative Cloud — Bce nprinoskeHus 1l BRICIINX YIeOHBIX 3aBerie-
Hu — obee ycrpoiictso JJorosop Nel89/EIT (V)20-Bb, Jorosop Nel90/EIT
(¥)20-Bb, 9A2A4D80A506D427A09A ot 13.10.2020
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Substance Education [{orosop Ne216/ETI(Y)20-Bb, Jlorosop Ne217/EIN(Y)20-Bb
or 16.11.2020

Zoom JTorosop Ne363/20/90/EII(y)20-Bb ot 04.06.2020

Antrmmiaruar. Bys.* Jlorosop Nel180/22/ETI(Y)20-Bb ot 10.02.2020

Ioamucka Microsoft Office 365 cBo6oaHO pacnpocTpaHseMoe i BYy30B

Adobe Acrobat cBo60HO pacipocTpaHseMoe

Teams cBoOOIHO pacIpOCTPaHIEMOE

Skype cBoboHO pacipocTpaHseMoe

Z00m cBOOOTHO PACIIPOCTPAHIEM O

Hanwaue o60opymoBaHHOM
naboparopun

Xumudeckast mocy/a, Habopbl XMMHUYECKUX PEaKTHBOB KOMITaHHH « EBporen»
https://evrogen.ru/, yanku Iletpu, MEKpOCKOIIEI, pedpakToMeTp, 3IeKTpodopes,
pH-metp, aBTOKIIAB, TepMocTaThl, ciektpodoromerp Unicol201, TuTpoBasibHbIH
CTOJI, BBITSDKHOH IIKad, TEpMOMETPHI, IEHTpH(yTa, BECHl aHATUTHIECKHUE,
JICTHILISITOP.




[Ipunoxenune A
(obs3arenbHOE)
DoHJ OLEHOYHBIX CPEJACTB

y‘leﬁHOﬁ JUCHUILINHBI « BBeaeHne B OHMOTEXHOJIOTHIOY

1 Crpykrypa poHIa OLIEHOUHBIX CPEACTB

@OH/I OLIECHOYHBIX CPEJCTB COCTOUT UX ABYX YaCTEH:
a) OTKpBITas 4acTh - 001mas nHpopMaIus 00 OIEHOYHBIX CpeACTBaX (Ha3BaHUE OICHOYHBIX
CPEJICTB, TPOBEPSIEMbIC KOMIIETEHIIUHU, 0aJUIbl, KOJUYECTBO BAPUAHTOB 3aJaHUI, METOMUYECKHUE pe-
KOMEH/IAINH JJI IPUMEHEHHS OLICHOYHBIX CPEACTB U IIp.), KOTOpas MpeCTaBiIeHa B IaHHOM JIOKY-

MCHTC, a TAKKE TC BOIIPOCHI U 3aJaHUA, KOTOPBIC MOTYT OBITh JOCTYIIHBI JJIA 06y‘-IaIOH1€FOC$I;

0) 3aKkpbITast 4acTh - (JOH BOMPOCOB U 33aJIaHU, KOTOPasi HE MOKET OBITh 3apaHee JOCTyITHA
JUTsE 00YJaroIIMXcst (BOIIPOCH! K KOHTPOJIBHOUM paboTe, KOJUIOKBHYMY U TIP.) U KOTOPAasi XpaHUTCS HA

Kadepe.
2 HepequL OLCHOYHBIX CPEACTB TEKYIIECIr0 KOHTPOJISA U (l)OpM l'lpOMe)KyTO‘IHOﬁ aTrTe-
CTAllUM
Tabmuma A.1 - [lepedeHb OLIECHOYHBIX CPEJICTB
O1LieHOYHEIE ITpoge-
Ne CpeAcTRa JHI To- Paznensl (TeMbl) y4eOHOM AUCIAILTAHEL Banbr pACMbIC
KYIL[ETO KOMIIE-
KOHTPOJIS TEHIIUN
1 Ortuer o 2. MonexynspHas OMOIOrHs U MOJIEKY/IsIpHAs FeHeTHKa — QyHIaMeH-
NPaKTHYECKUM TaJIbHasi OCHOBA FEHETUYECKON MH)KEHEPHH. 70
3aHATHAM 4. KiterouHast ¥ TKaHeBasi OMOTEXHOJIOTUs
2. 3ammra 2. MonekyisipHasi OMOJIOTHSI U MOJIEKYJISIpHAs FeHeTHKa — (PyHAaMeH-
11200paTOPHBIX TaJIbHasi OCHOBA FEHETUYECKON MH)KEHEPHH. 70
pabot 3. 'eHernueckasi MHKEHEPHSI MUKPOOPTaHM3MOB, PACTCHUI U KHBOT-
HBIX.
4, KontponsHas 1. Beenenue. [Ipeamer 1 MeTO/IbL, 3312491 U HAIIpaBJIeHHUs] OUOTEXHOO-
pabota (Tecr) THUH.
2. MonekynsipHasi OHOJIOTHSI U MOJIEKYJISIpHAs FeHeTHKa — (PyHIaMeH- OIIK-2
TaJIbHasi OCHOBA FCHETUYECKON MH)XEHEPHH.
3. 'eHernueckasi MHKEHEPHSI MUKPOOPTaHM3MOB, PACTCHHI U KHBOT-
HBIX. 10
4. KirerouHast ¥ TKaHeBast OMOTEXHOJIOTHsl.
5. KitoHansHOe MUKpPOPa3MHOKEHHE PACTCHUI — MPUHIUIHAIBLHO HO-
BBIM METOJ] BET€TaTUBHOI'O Pa3MHOKEHHUSI PACTEHUH.
6. broTexHoMOrMs ¥ OMOOE30MACHOCTD.
7. BUOMeIMIIMHCKIE MTPOU3BOJICTBA M HAHO OMOTEXHOJIOTHH.
Ipomesicymounas ammecmayusi
5. DK3aMeH 50
HUTOI'O 200
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3 PexoMeHAAMH K HCI0JIb30BAHUIO OLIEHOYHBIX cpeacrs

Tabmuna A.2 — OTyer no NpakKTUYECKUM 3aHSATHIM

Kputepuu onenku

KonnuectBo
BapUaHTOB 3a-
TaHWI

Jlornunas CTPYKTYpa OT4Y€Ta, HAJINYUEC BHIBOIOB

[IpaBHIIEHOCTB pacyeToB, 3aOTHEHHS TA0JHII

CaMOCTOHTeJ’ILHOCTB, TBOp‘{eCKI/Iﬁ oaxoAa Mpu BBINIOJIHCHUM 3aJavun

CrnocoOHOCTh K OCMBICTICHHUIO MOTYYEHHBIX PE3yJIbTaTOB

9 BapHaHTOB

Tabmuna A.3 — 3amuTa 1a00paTopHBIX padoT

Kputepuu onenku Komnuecteo | KomuuectBo
BapHAaHTOB BOIIPOCOB
3aJaHuH
KosnunyecTBo 1 KauecTBO MPOBEACHHBIX HCCIIEI0BaHUIL; CIIOCOOHOCT K J1a00paTOPHOMY
aHaJM3y 00pa3loB B COOTBETCTBUH C MPETIOKEHHON METOIMKOM
Hcrnonb3oBaHue MpaBUIIbHOM PO eCCHOHALHON TEPMHUHOIOTUN
Hanuaune npaBuibHo 0OPMIIEHHOTO OTYETA 110 1a00pPaTOpHOM padoTe 14 papuan- | Jlol5 sompo-
JlemoHCTpanus 3HaHUA O METOAAX M METOJIMKE TPOBECHNS 1a0OpaTOPHOT0 aHAK3a o con
CHoco0HOCTh K aHAJIU3Y MOJy4EeHHBIX PE3yIbTaTOB
I'pamoTHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI IIPH 3aIUTE J1a00paTOpHOI pabOTHI

OO ~NOUTEWNPEF

[IpumepHBIE BOMPOCHL:

. Uto Takoe «aHaboIu3M»?

. B uem cymHocTh sHEpreTHUecKoro oomeHa?
. B yem cocTouT B3aMOCBS3b KOHCTPYKTUBHOTO U SHEPTreTHYeCKOro ooMeHa?
. Uto Takoe «pochopusmpoBaHue?

. Kakue tuner pocopunupoBanns Ber 3HaeTe?

. UTo moHuMaeTcs 1noj «0uoJIOTUYECKUM OKHCIIEHUEM?
. Uto Takoe «OpoxkeHue»?

. Kak Ha3bIBaeTcs mpornecc a3poOHOT0 OKUCIICHHUS TIIFOKO3BI JI0 YIIIEKUCIIOTO ra3a u BObI?

. UTO Takoe «HETOJHbIE OKUCIECHUS UIIH «OKUCIUTENbHbIE OposkeHus»? [lpuBectu npumepsl.

10. YeMm «TUNHYHBIE OPOKECHHUSD) OTIMYAIOTCS OT «OKHCIUTEIBHBIX OPOKECHUI»?
11. Kakue dhepMeHTHI IPUHUMAIOT YYaCTHE B SHEPIrETUUECKOM 0OMEHE adpo00B, (paKyIbTaTUBHBIX aHAd-

po0OOB, 0OIMIaTHBIX aHA3POOOB?

Tabmuma A.4 — KoarponbHas padota (Tecr)

Kpurepun onenkn Kommaectso | KommaectBo
BapHUaHTOB BOIIPOCOB
3a1aHUI
KonmuecTBo npaBHIIbHBIX OTBETOB
[TonHOTa OTBETA HA MOCTaBJIEHHBII BOIIPOC
Vcnionp3oBanme NpaBHTbHOM MPO()eCCHOHANIBHON TEPMIHOIOTHN 1 Bapuant | 30 BompocoB
JleMOHCTpanus CTyIeHTOM NOHMMAaHUSI MaTepUana, BUACHHE CBA3EH MEXKIy pa3je-
JIAMH AUCUUIUIMHBI
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[IpuMepHBIE BOIIPOCHI:

1. AYyKCUHBI - TEPMUH, MI0]] KOTOPHIM 00BEANHSIOTCS ClICIM(DUIECKIE CTUMYJISITOPBI POCTa
a) pacTUTENIbHBIX TKaHEH

b) akTuHOMHMIIETOB

C) ’KMBOTHBIX TKaHEH

d) syOakrepuii

€) 9yKapHoT

2. [Ins ne3auHTErpaimy KICTOK JIPOXKKEH U IICCHEBBIX TPHOOB HE UCTIONB3YIOT

) KOMILICKCHBIN POMOKEITUTHUSCKHUI MPernapaToM

b) cMech MEKTHHA3BI U IIEJUTIOJIA3bI

C) XuTHHa3a

d) 3umMoMa3oil YIUTKH

3. UMMoOHTH3aIKs MHANBUAYAIbHBIX (PEPMEHTOB OTPAHUYNBACTCS

a) BBICOKOH JTaOMIIBHOCTBIO (hepMEeHTa

b) Hanuumem y pepmenra kodepmeHTa

C) Hanu4ueM y pepMeHTa CyOheIMHUIY

d) mpuHaIIEKHOCTBIO (hepMEHTa K THAPOIIa3aM

€) NpUHAUISKHOCTHIO (PepMeHTa K JIUra3am

4. OnTUMabHbIC YCIOBUS KYJIbTHBUPOBAHHS U30JIMPOBAHHBIX TKAHEH U KJICTOK PaCTCHHIA:
a) remneparypa 10 — 15 °C, oTHOcHuTenbHAS BIOXKXHOCTH Bo3ayxa 30 — 40 %;

0) Temmeparypa 25 — 27 °C, oTHOCHTENIbHAs BIXXHOCTH Bo3ayxa 60 — 70 %;

B) remmieparypa 30 — 40 °C, oTHOcuTenbHast BIakHOCTH Bo3myxa 80 — 90 %.

5. UMMoOMITH3aIMS TIETIX KIETOK-IPOTYIICHTOB JIEKAPCTBEHHBIX BEIIECTB HEPAIMOHAIbHA
B ClTy4ae

a) BBICOKO# JTaOMJIBHOCTH IIEJICBOTO MPOIYKTa (JICKAPCTBEHHOTO BEIIECTBA)

b) ncronp30BaHMs 1ETEBOTO MPOIYKTA TOIBKO B UHBEKIIMOHHOM (hopMme

C) BHYTPUKJICTOYHOM JIOKAITM3ALUH IIEIEBOTO ITPOIYKTa

d) BBICOKO¥ THAPOPHIBLHOCTH IEIEBOTO MPOIYKTa

€) BBICOKO# ruipo(HOOHOCTH 1EJIEBOT0 MPOIYKTa

6. [{ns pemenust mpo6eMbl pereHeparuu KohakTopoB B (hepMEHTATUBHBIX OMOTEXHOJIOTH-
YEeCKUX MHOTOCTaIMIHBIX IpoIeccax He Ieeco00pa3Ho MCIIOIb30BaTh OJIMH U3 CIEIYIO-
IIMX METOJIOB:

a) Ko(akTop MOXKET OBITh MPHIIKUT K (PEPMEHTY HIIH €0 HOCUTEIIO Yepe3 MPOCTPAHCTBEH-
HYIO HOXKY

b) mocrosiHHOE NOOaBIEHKE B (hepMEHTEp B TEYCHUH BCEro Ipolecca

C) Macca MOJIEKYIbl KO(aKTopa MOXKET ObITh 3HAYUTEIBHO YBEIHYCHA 33 CUET IPHCOCANHE-
HUSI K BOJIOPACTBOPHMBIM TTOJIMMEPaM

7. Cnoco6 coxpaHeHUs Hy)KHOIH OHOTEXHOJIOTY MPOYKTHBHOCTH KYJIBTYP MUKPOOPTaHH3-
MOB

) CyONMMAaIIOHHOE BBICYLIIMBAHHE

b) kxproxpanenue

C) B CBIITyYUX MaTepHanax

d) mpu BBICOKHX TeMIeparypax

8. TexHoNmOrMYECKNH BO3AYX JUII OMOTEXHOJIOTHYECKOTO MTPOU3BOICTBA CTEPHUIIU3YIOT

) HarpeBaHUEM

b) dunsTpoBaHUEM

C) YO-o0myueHnem

d) paguanueit B MajbIX J103ax

) aHTUOMOTUYECKUMH BEIIECTBAMH

9. BriieneHue 1 0YHCTKa MPOAYKTOB OMOCUHTE3a M OPraHUYECKOTO CHHTE3a UMEET IPHHITH -
NUajJbHbIC OTIMYMS Ha CTAJHUAX Ipoliecca

a) Bcex



12

b) xoHeUHBIX

C) mepBbIX

d) TOJBKO Ha MOATOTOBUTENIBHBIX dTAMax
€) MPHHIUIHAIBHBIX PA3IHUYHA HET

10. bopbba ¢ ¢aroBoii nHpekIue B nexax GepMeHTaMu aHTUOMOTHYECKOW TPOMBIIIIIICH-
HOCTH HauOoJiee paroHaIbHa IyTeM

) YXKECTOYCHHUSI KOHTPOJISI 32 CTEPUIIM3AIMEeH TEXHOJIOTHYECKOTO BO3IyXa
b) yxecTouYeHHs KOHTPOJIS 38 CTEPUIIU3ALINEH TUTATEIBHOM CPe/Ibl

C) NOJyYeHHS ¥ UCTIONIB30BaHUS (ParoyCTONYMBBIX ITAMMOB OHOOOBEKTA
d) yxecToueHHSI KOHTPOJIS 3a CTEPHIIM3AIel 000PYI0BaHUS

€) yXKECTOUYCHHUSI KOHTPOJIS 32 QHIBTPAIIMOHHBIME YCTAHOBKAMHU

Tabmnma A.5 — Dx3aMeH

Kputepuu onenku KonnuectBo
Oueros

[TonHoTa OTBETA Ha HK3aMEHAIIMOHHBIH OMIIEeT

CryzieHT ucnosbp3yeT yMeHHsl CHHTE3a, aHaln3a, MOXKeT 000011aTh (GaKTHYECKUH U TEOPETHYECKU I
Marepuall ¢ (pOpMyIUPOBAHUEM KOHKPETHBIX BHIBOIOB, YCTAHOBJICHUEM MPUYUHHO-CIIEICTBEHHBIX
CBsI3€i; 3HAET MOJIOKEHNE TEOPHH, PaKThl, METOJIbI, CTATUCTHKY U T.JI.

= > 25
CTyzeHT UCTIONB3yeT YMEHHUs CHHTE3a, aHaIn3a, MOXKeT 000011aTh (JaKTHUECKUIT 1 TEOPETUIEeCKHI Ma-

TepuaJl; 3HaeT MOJIOKEHHE TeOPHH, (DaKThl, METOJIbI, CTATHCTHKY U T.JI.
VY cryaeHTa npuCyTCTBYeT 3HaHUe (pakTHYeckoro Matepuana (0a3oBble MOHITHS, TEOPUH, (HAKTHI) CO
3HAYMUTEIbHBIMU MPOOEIAMH WIIM UCKAKEHUSIMH CMBICTIA.

IIpumep sx3amenayuonno2o burema

HoBropoackuii rocyaapcTBeHHblil yHuBepcuteT uMm. SipociaBa Myaporo
Kadenpa 6uonorun, OMoXuMuu 1 OMOTEXHOJIOTHH

VYyebnas mucrumuinHa « Beeaenue B OMOTEXHOJIOT IO
Hns nanpasnenus 06.03.01 buosorus
Hamnpasnennocts (nmpoduiis) buoxummust

9K3aMeHAIMOHHDIN Ouj1eT Ne 1
1. OcHOBHBIC TEXHOJIOTHYECKHUE CTAJUN TOJYyICHHSI COBPEMEHHBIX BAKI[HH.
2. OCHOBHBIE 3TaIlbl KOHCTPYHpOBaHus pekoMOnHaHTHBIX JIHK 1 mosryueHus Ha ux OCHOBE
MPOYIIEHTOB 1oJie3HbIX BemecTs. ctounuku JITHK. BekropHbie MOJIEKYIBI.

[IpunsaTo Ha 3acenanuu Kadeapsl « » 20__ r. ITporoxomn Ne
3aBenyromuii kagenpoii /N.0. Gamunus

* Bce MaTepuajibl I IPOBECACHUS ITPOMEKYTOUTHOTO KOHTPOJIS XPAHATCA HA Kaq)eﬂpe.
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Kapta y4e6Ho0-MeToxnueckoro obecnevenus
yue0noii [Tpunoxenne b

AUCHMILIMHBI «BBeneHne B 6HOTEXHOI0rHION»

Tabmuna B.1 — OcHoBHas uTepaTypa

IleqaTHBIE HCTOYHUKHT

1. Cenbckoxo3sifcTBeHHAs GHOTEXHOMOTHS U GUOMHKeHEePH : yueOHHK st
By3os/ Illesenyxa B. C. u ap.; mox penaxuueti B, C. Illesenyxu, — 4-¢ H3[,, 3HaU.

nepepad. u gorL. — Mocksa: M3natenscteo Jlenann, 2015. — 700 ¢. - ISBN 978-5- B

9710-0982-5

2. Kanamnukosa, A. ITpakTHKYM 110 CeTbCKOXO03AHCTBEHHOM GHOTEXHOIOIHM:

y4eGHOe mocobue ULt By30B/Mesk Iy HapoIHas acCOLHALHALIS 15 —

«Arpoo6pa3soBanuey. — Mocksa: KonocC, 2006, -142 c.- ISBN 5-9532-0424-8
3. BHOTEXHOMNOT¥s; y4eGHHK i IPAKTHKyM VIS By30B / aBTOPCKHI KOJLIEKTHB:
JKusyxuna Enena AnexcanaposHa [u ap.] ; mox o6meit penakmoueit H. B, : 1
3arockuHoii, JI. B. Hasaperxo. - 3-e u3g,, Henp. 1 poi. - Mocksa: IOpaiit, 2020, —
381c. ISBN 978-5-534-13546-6

4.. Termep E. 3. TIpakTHKyM 110 MEKpPOGHONOTHY : yueGHOE MOCO6He M BYy30B/
nox penaxuyit. B.K.IIuneHuKoBOH. - 6-€ U3L., cTep. -. — Mocksa: Hpoda, 2005, — 15 =
256 c. - ISBN 5-7107-9876-2. - ISBN 978-5-7107-9876-8

5. Kirynosa C. M. Brotexnonorns: yqe6uuk mis By3os / C. M. KiyHosa, T. A,

Eroposa, E. A. XuByxuna. - Mocksa: Axkanemus, 2010. — 255 c. - ISBN 978-5- 14 =
7695-6697-4
6. CaccoH A. BHOTEXHONIOTHS: CBEPICHNUS ¥ HANEX/II: TIEPEBOL C AHIIIHHCKOTO - 1 5

Mocksa: Mup, [B. r.]. - 411c.: wr.

8. I'mik B., ITacteprax k. MonekynspHas GHOTEeXHOIOTHS: TpuHIATE! 1
NPUMEHEHHUE | NIEPEBOL, C aHITUiCKOro .- Mockea: Mup.2002.-589 ¢. - ISBN 5-03- 3 =
003328-9. - ISBN 1-55581-1361 :

ONEKTPOHHBIE PECYPCEI

1. BroTeXHOMOrvs: y4eGHUK ¥ PAaKTHKYM IS By30B / IO pefaKiuesi

H. B. 3arockuno, JI. B. Hasaperko. — 3-¢ w31, Hcnp. ¥ gon. — Mocksa :
Wznarenscrso FOpaiit, 2020. — 381 c. — (Bsicmee o6pasosarue). — ISBN 978- IOpaiit
5-534-13546-6. — TeKcT: 31eKTpOHHSLH // O6pasoBaTelbHas miatdopma FOpaiit
[caiit]. — URL: hitps://urait.ru/bcode/467724

2.buotexHonoruss  pacTeHmii: y4e6HMK u NPakTHKyM U1 BY30B /
JI. B. Hasapesrxo, 0. . lonrux, H. B. 3arockusa, I, H. Pangyruna, — 2-¢ usg,,
uenp. u jon. — Mocksa: Msparensctso IOpaiir, 2020. — 161 c. — (Bsicmee
obpasosanne). — ISBN 978-5-534-05619-8. — TekcT : smeKTpoHHBIA //
OGpazsoBatensHas mwiaThopma IOpatir [caiiT]. —

URL: https://urait.ru/bcode/452656

IOpaiit

Tabmaua B.2 — JlomonuuTensHas mreparypa

IevaTHBIE HCTOYHHKH

1 . I'pun Haitmxen. Buonorust = Biological Science: 83 1. T. 3 / H. T'pusn, V.
Crayr, [I. Teiinop; nox penaxuuit P. Conepa. - Mocksa: Mup, 1996.— 376 ¢. ISBN 2 =
5-03-001576-0. - ISBN 5-03-001602-3. - ISBN 0-521-26951-2

2.3aja9u 10 COBPEMEHHOM reHeTHKe: yueGHOe mocobue / B. M. T'nasep, A. Y. Kum,
H. H. Opnosa [u 1p.]. - MockBa: KHmKHBIH oM "Vausepcuret", 2005. - 222, [2] 146 =
¢ .- ISBN 5-98227-080-6 .
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3. Vuncon . Moie

KYJIﬂpHaX GHOJIOTHS KITeTKH = Molecuar ]:%iol _thhr-Cellz |
cOopHuk 3anay / k. Yuncon, T. Xanr ; nepeBoA. ¢ anriL. A. JI. Moposkura [1

https://www.scopus.com/search/form.uri?display=basic#basi

c

mp.] ; mon penakumii U, A, KpameruauukoBa. - Mocksa : Mup, 1994. - 518 c. - 33 -
ISBN 5-03-001999-5. - ISBN 0-8240-3697-2
Ta6bmuna B.3 — Mupopmanuonsoe obecneyenue MOJIyJis
HaumeHoBanue pecypea
ITpogeccHoHabHBIE 6a3bl JAHHBIX Aorosop Cpox porosopa
Basa panHbIX snexTpoHHo# 6U6IHOTEYHON CHCTEME! By3a
«SneKKTII;JOHHmﬁ YHTaJIbHBIN 321~ ’ lIoronci% }1&21;](;'1‘26/1 Lor 6eccpounsrit
BuﬁJmoTex»hQs://www.novsu.ru/degt/ 1114/bibliotech/ T
ONEKTPOHHEI KaTanor HayTHOH GHGIHOTEKH Ba3a co6cTBeHHOM
http://mars.novsu.ac.ru/MarcWeb/ TeHepaIHy Gecopoumstit
Basa nannbIX « AHamuTrKa» (KapToTeka Baza coGcTBeHHOM etenoRkLH
crareihhttp://mars.novsu.ac.ru/MarcWeb/ TeHepalun P
Baza nauneIx «OnexTpoHHo-6u6MHOTE HAS CHCTEMa « IBC o
IOPAUT» https://www.biblio-online.ru ﬂom;g%g‘f '2603]/;0 i 6eccpounbrii
Konexiws: JlereHaapHEIe KHUTH T
HanponansHas anekTporHas 6u6nnotexa (H3B) Horosop Ne 101/H35/2338 31.08.2022
https:/rusneb.ru/ or 01.09.2017 T
IIpesunentckas 6ubnuorexa um. B, H. Ensimna
’ https:/www.prlib.ru/ - » STEPRIOM Kb )
basa naumbrx Hayurolt aiekTpoHHON GHGIHOTEKY e —— )
eLIBRARY.RU https:/elibrary.ru/ s
Haumonaneras moamucka B pamMkax npoexTa MunnCTEpCTBA
o6pasoBanus u Hayku PO (Tocsananne Ne 4/2017 I.)K
HaykomeTpudaeckuM BT Scopus u Web of Science perucTpanus 2022
https://www.webofscience.com/wos/woscc/basic-search (TeppuTOpHS By3a)

Baza jaHHBIX nIpodecCcHOHaNBHEX CTaHapTOB
MUuUHHCTEPCTBA TPy /A U COLHUANLHON 3aIIUTEl
P® hitp://profstandart.rosmintrud.ru/obshchiy-

infonnatsionnyx—blok/natsiona]nyy-reestr-grofessionalnykh-

B OTKDPBITOM HOCTYIIE

standartov/
basa jraHHEIX 371€KTPOHHO-6HGIHOTEYHOM CUCTEMBL
«HaumoRanpHas 31eKTpoHHas GubmmoTekay https://us6.

B OTKPBITOM JOCTyTIE

UndopmansonHbie cnpaBoOYHBIE CHCTEMbI

YHHEBEpCHTETCKAsS HHOPMALMOHHAS CHCTEMA

«POCCHA» https://uisrussia.msu.ru

B OTKPBITOM JOCTYTIE

HauuonansHerit mopran ounais o6yuerus «OtKpeITOE

00pazoBaHuey https://openedu.ru

B OTKPBITOM JIOCTYIIE

TTopTanm OTKpEITEIX HaHHEIX Poccuifckon
Depepaunu https://data.gov.ru

B OTKPBITOM OCTYIIE

CripaBo4HO-IpaBoBas cHCTEMa KoncynerantInoc
(KoncynsrantIlmoc cTyaenTy 1
TIPEIToIaBaTeNr0 ) www.consultant.ru/edu/

B OTKPBITOM OCTYIIE

OnekTpoHHas 6a3a maHHBIX «M31aTenbeTBO

Jlars» https://e.lanbook.com

17.03.2021

Horosop Ne 37/ET1(V)21 ot
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IIpunoxenue B (06s13aTe1bHOE)

Jluer akTyaau3anuu padoueii nporpaMmabl y4eOHOH AHCHHNIHHBI

Pabouas nporpamma aktyanusupoBana Ha 2021/2022 yuyeOHbIi ro.
[Tpotoxomn Ne 13 3acenanus Kaq)enpbl oT «l W
PazpaboTtumk: ﬁ//naa@f Fb. } T
3aB.xadenpoit elaascesrote 7. }*{ / / M

Pabouas nporpammMa akTyalu3upoBaHa Ha 20__/20_)’1166HBII7I ro.

[Tpotokon Ne_ 3acenanus kapeapsl 0T« » 20 r.
Pa3zpaboTuuk:
3aB.xadepoi

PaGouas mporpamma aktyanusuposana Ha 20 /20__y4eOHBIA rom.

[Tporokon Ne_ 3acepanust kaheapel OT «___» 20 L
PazpaboTyuk:
3aB.kadeapoi

Ta6nmuuaB.1Ilepeyens H3MEHEHHH, BHECEHHBIX B pab0uyr0 NporpamMmmy:

Homep Ne 1 paTa MpOTOKOJIA ConepxaHue H3MEHEHHH
U3MEHeHHs | 3aceTaHus Kademphl e Ho%n Z
1 [Tpotokon 3acenanust |Aktyanuzauus n. 7.2; [punoxenus b. Makcumiok H.H. /// %
kadenps Ne 13 ot ——
18.06.2021 r J=]

1. AxTyanusupoBaTh nporpamMmHoe obecnedeHue .7 MarepuanpHO- TEXHHUYECKOE ObecreueHue
y4eOHOro MOy JIst:

HaumeHoBaHHe NPOrpaMMHOIo NpoayKTa O6ocHoBaHuE As Hdata
UCTOIL30BaHUS (JIMLIEH3HS, BbIJauu
J0TOBOP, CHET, AKT HJIH HHOE)
Zbrush Academic Volume License Jlorosop Ne209/ET1(Y)20-Bb 30.11.2020
Academic VMware Workstation 16 Pro for Linux and Jorosop Ne211/ETI(VY)20-BE, 03.11.2020
Windows, ESD 25140763
Acronis 3awurta JlaHHbIX Ui pabouei cTaHLmMK, Acronis Ilorosop Ne2 10/EIT (V)20-Bb, 03.11.2020
3amurta JanHbix. Paciuupennas ans GU3MYeckoro Ax000369127
cepBepa
AnTtunnaruat. Bys.* Jorosop Ne3341/12/ET1(Y)21-Bb 29.01.2021
[Monmucka Microsoft Office 365 cBOOOJIHO pacnpoCcTpaHAeMoe s -
BY30B
Adobe Acrobat cBOOOJIHO pacnpocTpaHseMoe -
Teams cBOOOIHO pacrnpoCTpaHsIeMoe =
Skype cB00OIHO pacnpoCTpaHsieMoe -
Zoom cBOOOIHO pacmpocTpaHsieMoe -

* OTeYeCTBEHHOE MPpOU3BOACTBO



AKTyalu3upoBaTh HHPOPMALMOHHOE 00eCTeHeHUe [Tpunoxenus B

HaumeHoBaHue pecypca Cpok
IMpodeccuoHalbHble 6a3bl JaHHBIX ARTOBOD J0roBopa
I < i1 0 U ¥l
ngefi;g:':ﬂe&?ﬁ:ﬁ:ﬁ? HAPSApOS CRETSLIR Jlorosop Ne BT-46/11 | Geccpouib
Bubano Tex»https://www.novsu.ru/dept/1 1 14/bibliotech/ ari? R20A !
DNeKTPOHHBIIT KaTanor Hay4Hoil 6ubnuoTexru Gasza coOCTBEHHO# OeccpouHbl
http://mars.novsu.ac.ru/Marc Web/ reHepauuu i
Ba3a gaHHbIX «AHATHTUKa» (KapToTeka basa cobcTBeHHON beccpoUHbl
crateif)http://mars.novsu.ac.ru/Marc Web/ reHepaLuu i
Basa naHHbIX «DNEKTPOHHO-OubIMoTe Has cictema « IbC o 5
IOPAWT» https://www.biblio-online.ru HAeiosap 1\{963/}0(: or OeCCp.OqHH
Konnekuwus: JlereHaapHble KHHTH s 8
HauuonaibHas 3neKkTpoHHas oubanotexa (HIB) Horosop Ne
https://rusneb.ru/ 101/H2b/2338 31.08.2022
o1 01.09.2017
[pesuaentckas Gubnuoteka um. b. H. Enbuina
https://www.prlib.ru/ B ORI TN, IRETATe i
baza naHHbiX HayuHoil 371eKTpoHHOH 6ubnuoTeKkn ; :
eLIBRARY.RU https://elibrary.ru/ BROTHPRITON JeCIRt™ )
HaupoHansHas MOAMNKMCKa B paMKax npoexTa MHHKHCTEPCTBA
o6pasopanusa u Hayku P® (Coczananue Ne 4/2017 r.) K
HaykomeTpuueckuM BJ1 Scopus 1 Web of Science prrEsRR 2022

hips, www.webofscicnce.com was woscebasic-search

LIPS WWW.SCOPUS.CONL >Eas hofor

m.uri?display-basic#basic

(TeppuTOpHS By3a)

Ba3a naHHbIX NMPOecCHOHANbHbIX CTaHAapTOB MUHKCTEPCTBA Tpyaa U
coumanbHoM 3awutel PO http://profstandart.rosmintrud.ru/obshchiy-
informatsionm’v-blok,r‘natsionalnyy-reestr-professionalnvkh-standanov/

B OTKPbITOM LOCTYNE

Baza aaHHbIX EKTPOHHO-OnGNHOTEUHOM cucTeMbl «HalmoHanbHas
37eKTPOHHAs OUdIHOTEKEY https://u30.pd

B OTKPbITOM AOCTYIIC

UHpOpMALKMOHHbIE CNPABOYHbIE CHCTEMbI

VHuusepcuTeTckas MHopMaLnoHHas CHCTEMA
«POCCH Sy https://uisrussia.msu.ru

B OTKPbITOM 0CTYyNeE

HaunoHanbHbll nopTan otnaiin 06yuerus «OTKpbITOR
o0paszosanne» https://openedu.ru

B OTKPBITOM A0CTYME

[Topran OTKpbITbIX AaHHbIX Poccuiickoit Deaepaumu https://data.gov.ru

B OTKPbITOM JOCTYTME

CrnipasouHo-npasosas cuctema Koncyaprantllnioc (Koucyabrautllaoc
CTYAGHTY M npenojasaTenio)www.consultant.ru/edu/

B OTKPbITOM AOCTYINE
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