MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUS POCCUNICKOM ®EJEPALIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIETO OBPA30BAHUSA

«HanumoHanbHBIM HCCHENOBATEINBCKUNU AAepHBIH yHUBepcurterT «MUDU »
OOHMHCKNMI MTHCTUTYT aTOMHOW 3HEePIreTUKN -

drmman demepabHOTO ToCcyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKI AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OnoOpeHo Ha 3acenaHuu
VYuenoro cosera UATO HUAY MUOU
nporokos oT 30.10.2023 r. Ne 23.10

PABOYAS TIPOTPAMMA YUYEBHOM JJUCHUITIJIMHBI

BBenenue B 0MOTEXHOJIOTHIO

HazeaHue Oucuunﬂunbl

I CTYACHTOB HAIIPAaBJICHUA ITIOAT'OTOBKH

06.03.01 buonorus

dopma oOydeHUs: OUHAas

r. Oouunck 2023 r.



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

HCJ’IB JUCHHUIIIIMHBI — O3HAKOMJICHHUEC C OCHOBHBIMHU JOCTHXKCHUAMU OMOTEXHOJIOTUH Ha CErogHsIMIHEM
9Talc €€ pa3BUTHA, C INTaBHBIMW HAIIPaBJICHUAMU pa3pa60T0K B 0o0JyacTu FGHGTHHGCKOﬁ, KJICTOYHOH U
OeIKOBOM HWHXXCHCPUH, a TAKKC ITPUKITAAHBIMU aCIICKTaMU HCII0JIb30BaHUA JaHHBIX METOIO0B.

3amauyn TUCIUIUINHEL,

- YCBOCHHE OCHOBHBIX METOJIOB U MPHEMOB, UCIOIB3YEMBIX B OMOTEXHOJOTUU JJISI CO3/[aHUsI HOBBIX
MIPOMBIIIUICHHO B)KHBIX MPOAYIIEHTOB OMOJIOTMYECKU-aKTUBHBIX BEIIECTB,

- YCBOCHHME OCHOBHBIX METOJIOB M MPHUEMOB, UCIIOJIB3YEMBIX B OMOTEXHOJIOTHH JJIS CO3JaHUsI HOBBIX
COPTOB PaCTEHUI U MOPOJ )KUBOTHBIX,

- HM3yYCHHE JIOCTH)KCHHH OHMOTEXHOJIOTMM B TPOW3BOJCTBE OWMOJOTHYECKH AKTHUBHBIX BEIIECTB,
MEJUIIMHE, CEJIbCKOM XO3SWCTBE, JKOJIOTMH, MPOU3BOJICTBE JEHIEBOM SHEPTUH, O0E3BPEKUBAHUHU
OTXOJIOB MPOU3BOJICTB U PAJl IPYTHUX;

2. Mecro aucunmiiunbl B cTpykrype OOII 6akanaBpuara
JucnuninHa peanu3yercs B paMkax oomenpodeccnoHanbHOro 0ao0ka.

buotexHonorus, Kkak Hayka, MHTEIPUPYET COBPEMEHHYIO TEOPETHYECKYI0 0a3y M METOJ0JOrHYeCKUit
amnmapar He TOJBKO OMOJOTMYECKHX AMCIUIUINH, HO XUMHUH U (U3UKH, ITOITOMY H3Y4YCHUE TAaHHON
JUCLIMILIMHBI OCYHIECTBIIIETCS Ha CTApIIUX Kypcax — B 7 ceMecTpe 4 Kypca.
OcBoeHHE IUCHUIUIMHBI HAMpPaBICHO HA IOATOTOBKY OOYYAIOIIErocss K pEIICHHIO CIIETYIOIINX
npoeCCHOHATIBHBIX 3aJlau: Hay4YHO-IIPOM3BOACTBEHHAs W IPOEKTHAas JEATENIbHOCTh: MOJIYy4YEeHHE
OMOJIOrMYecKOro Marepuana i J1abOopaTOpHBIX HccleloBaHUN. B Xxoxe m3ydeHus OMOTEXHOJIOTUU
CTYJECHTBI BO3BpAIAIOTCS K MaTepHally, OCBOCHHOMY B XOJ€ TaKUX IUCUUIUIMH Kak «[luronorus»
«['ucronorus», «buodpusuka kietku» «MonekynspHas Ouosnorus», «buonorus pasMHOXKEHUS U
pazButus», «Mukpobuonoruss u Bupycosorus», «l'eHeruka u s3BomouuA», «VIMMyHOIOTHAY,
«l'eneruka denoBeka» M JApyrux. IIpy 3ToM mnonydeHHBle paHee 3HAHUS pPacCMAaTPUBAIOTCSA
0o0y4JaroIUMHUC TOJ HOBBIM YIJIOM 3p€HUs. OTO IMO3BOJISIET, C OJHOW CTOPOHBI, 3aKPEIUIAThH
NpoiIeHHBI MaTepHuall, a ¢ APYrod — crnocoOCTBYeT (OPMHPOBAHHIO HOBBIX HAYYHBIX 3HAHUH, a
TaK)Ke MpPEJICTaBICHUH O MEpPCIHEeKTHBaX MPAKTUYECKOTO0 HCIOIb30BAaHUS HAYYHBIX OTKPBITHH s
pelIeHHs] IIMPOKOro Kpyra IpoOJsieM, CTOSIIMX Iepea YelIOBEYEeCTBOM: OT OHOpeMeauanuu 0
KJIOHUPOBAHUS Y T€HHOW Teparuu.

®opmupoBanue komnereniuii [1K-4 u OIIK-5, OIIK-8 npomomxkaroTcs Ha HacTosmIen
JUCIUIUIMHE BIUIOTH JI0 3aBEpLIAIOIIETO 3Tana OO0y4eHHs] — NPEJAMILIOMHON MPAaKTUKU U 3allUThI
BBIITYCKHON KBaTH(PUKALMOHHON pabOTHI.
Jucnuninza u3yyaercst Ha 4 Kypcee B 7 ceMecTpe.

3. Ilepeyenbr TUIAHHPYEMBIX Ppe3yJbTATOB O0y4YeHHs] 1O JUCHUILIHHE,
COOTHECEHHBIX C INUIAHMPYEMbIMH Ppe3yJbTaTaMH OCBOCHHS 00pa3oBaTebHOM
MporpaMmabl

B pesynprare ocBoenuss OOIIl OakanaBpuara oOyYarOIIMiiCS MOJDKEH OBIAJIETh CIEIYIOIIUMHU
pe3ynbTaTaMu OOYYEHHS 0 TUCIUTIIHHE:

Koanbt PesyabTaTsl ocBoenns OOII Ilepeyenb MIaHUPYEMBbIX Pe3yJbTATOB
KOMIIeTeHIH I Coodepicanue komnemeHyuil * 00y4eHMsl 0 QU CHUIINHE* ¥
OIIK-5 CrniocobeH npuMeHsTh 3-OIIK-5 3HaTh: - NpUHIUIIBI
COBpEMEHHBIE COBPEMEHHOM OMOTEXHOJIOTHH, TPUEMBI
IpeJCcTaBIeHus 00 OCHOBAX TE€HETUYECKON MHKEHEPHUH, OCHOBBI
OMOTEXHOJIOTMYECKUX U HaHOOMOTEXHOJIOTUH, MOJIEKYJISPHOTO
OMOMETUIIMHCKUX MOJIETTUPOBAHUS;
MPOU3BOJCTB, TEHHON V-OIIK-5 YMeTh: - OlleHUBaTh U




WHXCHEPUH,
HAaHOOHMOTEXHOJIOTHH,
MOJICKYJISIPHOTO
MOJICTTUPOBAHUS

MMPOTHO3UPOBATH MEPCIEKTUBHOCTD
00BEKTOB CBOEH MPOdhecCHOHATEHOM
JIEeITEIBbHOCTH IS OMOTEXHOJIOTHUSCKUX
MIPOU3BOJICTB;

B-OIIK-5 Bnagets: - npuemaMu
orpeaeNieHus: OMOIOTHIECKOM
0€301acHOCTH MPOAYKITUH
OHMOTEXHOJIOTHYCCKUX ¥ OMOMEIUIIMHCKUX
TIPOU3BOJICTB.

OIIK-8 Crnioco0eH ucnonb30BaTh 3-OI1IK-8 3HaTb: OCHOBHBIE THIIBI
MeTobl cOopa, 00paboTKH, AKCTICAUIIMOHHOTO U JJa00PaTOPHOTO
CUCTEMaTHU3alluu U o0opynoBaHus, 0COOCHHOCTH BEIOPAHHOTO
MIpeICTaBJICHUS ITOJIEBON U 00BEKTa, ero coiepKaHus U paboThl C HUM
nabopaTopHoil nHpopMaIHH, C y4eToM TpeOOBaHUI OMOITHKH
MIPUMEHSATHh HaBBIKU PaOOTHI C V-OIIK-8 YMeTh: aHanu3upoBatTh U
COBpEMEHHBIM 000PYJIOBAaHHEM, | KPUTUYECKU OIICHUBATH Pa3BUTHUE
aHAJIM3UPOBATH MOTYYCHHbBIE HAYYHBIX UJIeH, COCTABJIATH IJIaH PELICHHS
pe3yIbTaTHhI. MIOCTaBJICHHOW 3aJ1a4¥, BEIOMPATh
ONTUMAJIbHbIE METO/IbI UCCIIEIOBAHUS
B-OIIK-8 Bnaners: HaBbIKaMu
UCIIOJIb30BaHUSI COBPEMEHHOTO
00opyIoBaHus B TA0OPATOPHBIX U
MOJIEBBIX YCIOBHSX, aHAIM3UPOBATh
MOJTyYeHHBIC
pe3yIbTaThl.
K-4 CniocobeH mpou3BOIUTh 3-11K-4 3HaTh: OCHOBHBIE METOIBI

UCIIBITaHUs JIEKapCTBEHHBIX
CPEICTB, UCXOJIHOTO ChIPbS U
YIIAKOBOYHBIX MAaTE€PHAJIOB,
IIPOMEKYTOYHON ITPOYKIIMH U
00BEKTOB IPOU3BOJICTBEHHOM
Cpelbl C TOMOIIbI0 XUMUYECKUX,
OMOJIOTNYECKUX U (PU3HKO-
XUMHUYECKHUX METOIOB B
COOTBETCTBHH C
(hapmakoTeHbIMU
TpeOOBaHUAMHU, HOPMATUBHOM
JOKyMEHTaluen u
YCTaHOBJIEHHBIMU MPOLEypaMu

MCCJIEI0BAHMS JIEKAPCTBEHHBIX CPECTB,
CBHIPbS U YIIAKOBOYHOTO MaTepuasa B
COOTBETCTBHUH € (hapMaKONEIHHBIMU
TpeOOBAHUSIMHU, HOPMATUBHOM
JIOKyMEHTalMen Mpou3BOICTBA

V-I1IK-4 YMeTh: UCTIOIB30BaAThH
COBpPEMEHHOE J1abopaTopHOe
o0opyoBaHuE )11 POBEICHUS
UCTIBITAHUHN MPOAYKIIUU U OOBEKTOB
MIPOU3BOJICTBEHHOM CPEJIbI

B-IIK-4 Bnanets: MeTo1aMu IPOBEACHUS
WCTIBITAHUS JIEKAPCTBEHHBIX CPEJICTB,
CBIpbS U YIAKOBOYHOT'O MaTepuasa B
COOTBETCTBUH C (papMaKoneiHbIMU
TpeOOBaHUSIMU, HOPMATUBHOMN
JIOKyMEHTalMen POU3BOACTBA

4. BOCIIMTATEJIbHBIN TIOTEHLIUAJI IMCLIUTTIVHBI

Hanpassenusi/uenu
BOCIIMTAHUS

3agauu BocnuTaHus (KOI)

BocnurareabHbINH MOTEHIINAJ
JTUCIHHUILINH

IIpodeccnonanbHoe u
TPYA0BO€ BOCIIUTAHHE

dbopmupoBaHue
HCCIIEIOBATEILCKOTO U

KPUTHYCCKOT'O MBIIIJICHUS,

KYJIbTYpPbl YMCTBEHHOTO
Tpyaa (B16)

Hcnonan30BaHue BOCITUTATEILHOTO
MMOTEHIIMAaNa JUCIMIIIINHE «BBeneHune
B OMOTEXHOJIOTHIO» IS
(dbopMUPOBaHUS HABBIKOB BIIAJICHUS
IBPUCTUYECKUMH METOJIaMH TTOUCKA U
BBIOOPA TEXHUUECKUX PEHICHUN B
YCIIOBHSIX HEOIIPEACICHHOCTH Yepe3




CreUaIbHbBIC 3aaHuUs, OPTAaHU3ALNIO
CaMOCTOSITEJIbHOM PabOThI
00ydJaronuxcs.

[Tpodeccnonanpuoe
BOCITHTaHUE

[TpodeccuonansHoe
BOCITUTAHUE

[Tpodeccuonanpuoe

BOCIIUTAaHHUEC

(dbopMUPOBaHKE HAYYHOTO
MHUPOBO33PEHHUSL, KYJIbTYpPbI
MOMCKA HECTAHIaPTHBIX
Hay4YHO-TEXHUYECKUX
peLIeHU, KPUTUIECKOTO
OTHOILIEHHUS K MCCIIEJOBAHUSAM
JxeHayyHoro toska (B19)

- opMupoBaHuE 4yBCTBA
JINYHOM OTBETCTBEHHOCTH 3a
Hay4YHO-TEXHOJOTNYECKOE
pasButue Poccun, 3a
pe3ynbTaThl UCCIAEAOBAHUN U
ux nocieacteus (B17)

- (hopmupoBaHme rITyOOKOTO
MMOHUMaHUs COUHAIBHON pOr
npodeccuu, MO3UTUBHON U
AKTMBHOM YCTaHOBKH Ha
LIEHHOCTH U30paHHOMI
CHeHaTbHOCTH,
OTBETCTBEHHOT'O OTHOIIECHUS

Vcnonp30BaHne BOCIUTATEIBHOTO
MOTEHIIMaa TUCIUILINHEI «BBenenue
B OMOTEXHOJIOTHION IS
(dbopMUPOBaHUS KPUTUIECKOTO
MBIIJICHHS], yMEHUSI pAaCCMaTPUBATh
pa3IMyYHbIe UCCIIEI0OBAHUS C
AKCIIEPTHOMN MO3UIIMH MTOCPEACTBOM
00CYX/IEeHUs CO CTy/IEHTaMH
COBPEMEHHBIX UCCIICIOBAHUIA,
HCTOPUYECKHX MPEATIOCHUIOK
MOSIBJICHUSI T€X UM UHBIX OTKPBITUI U
TEOPHL.

1. Ucnonp30BaHKEe BOCIIUTATEIHHOTO
MOTEHIMAaJa JUCIUTUINH
pohecCuOHANTBEHOTO MOAYJIS [T
(dbopMHUpOBaHUS TYBCTBA JTMYHON
OTBETCTBEHHOCTH 32 JIOCTHXKEHUE
muaepcerBa  Poccun B Benymmx
HAyYHO-TEXHUUYECKUX CEKTOpax U
(byHIaMEHTATBHBIX HCCIICIOBAHUIX,
o0ecreynBaronX €€ 3KOHOMUIECKOe
pPa3BUTHE U BHEUTHIOK 0€30MacHOCTb,
MOCPEACTBOM KOHTEKCTHOTO O0Yy4EHHUS,
00CYXIeHUS COLIMAIIBHON U
MPAKTUYECKON 3HAYMMOCTH
pe3yJIbTaTOB HAYYHBIX UCCIICIOBAHUI
Y TEXHOJIOTUYECKUX pa3paboToK.
2.Mcnonb30BaHKe BOCIUTATEIBLHOTO
MOTEHIIMaNa JUCIUTLINH
po(hecCuOHATBEHOTO MOAYJIS JUIst
(dbopMHpOBaHUS COLUATBHOM
OTBETCTBEHHOCTH yYEHOTO 32
pE3yNbTaThl UCCIEOBAHUIN U UX
MIOCTICIICTBHS, Pa3BUTHS
HCCIIEI0BATEIbCKUX KAYEeCTB
MIOCPEJICTBOM BBITTOJTHEHHS y4eOHO-
UCCIIeI0BaTEIbCKUX 3aJaHuH,
OpPUEHTHPOBAHHBIX HA M3YYCHUE U
MPOBEPKY HAYYHBIX (PAKTOB,
KPUTHUYECKUH aHaIu3 MyOIMKaluii B
npodeccuoHanbHOM 00IacTH,
BOBJICUCHUS B pealIbHBIC
MEXIUCIUTUTMHAPHBIE HAyYHO-
MCCIIEIOBATEILCKUE MTPOSKTHI.
1.Micnonp30BaHne BOCIUTATEIBHOTO
MOTEHIMAJa JUCIIATUTHH
€CTECTBEHHOHAYYHOTO U
obmenpodecCHoHATBHOTO MOTYJIS
TUTST:

- (hopMupoBaHHSI TO3UTHBHOTO
OTHOILIEHHS K PO eccuu, MOHUMAHUS

4




K Mpo¢ecCHOHATBHOU €€ COIMaJIbHOW 3HAYMMOCTHU U POJIU B

nestenbHoCTH, Tpyny (B14) 00I1ecTBe, CTPEMIICHUS CIICIOBATh
HOpMaM MpodhecCUOHATBLHON YTHUKU
MIOCPEJICTBOM KOHTEKCTHOT'O O0yUYCHHS,
pellIeHus MPaKTUKO-OPHUEHTUPOBAHHBIX
CUTYallMOHHBIX 3a/1a4.
- (opmupoBaHUS YCTOMUNBOTO
MHTEpeca K IpodecCuoHaNbHOM
JESTEIbHOCTH, CITIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIILHO
MBICITUTh, IOHUMATh 3HAYUMOCTh
npodeccuu IocpeCTBOM OCO3HAHHOTO
BbIOOpA TEMATHKH ITPOEKTOB,
BBITIOJTHEHUSI IPOEKTOB C
nocjaeayouen myoInyHon
Mpe3eHTalKel pe3yabTaToB, B TOM
qriciie 000CHOBAaHUEM X COIMATBHOU
U IPAKTHUYECKON 3HAUUMOCTH;

Opranu3anus HHTEPAKTHBHBIX MEPONPUSITHI M peajin3auus ClelHaAJTM3MPOBAHHBIX 3aIaHUI ¢
BOCIIMTATEIbHBIM U COUMATbHBIM AKIIEHTOM:

1. Opranuzanus 1 IpOBEACHHUE MTO3HABATEIIEHO-03HAKOMHUTEIIBLHBIX IKCKYPCUH JJIsI CTYJCHTOB B
OpraHu3aIMu-IapTHEPHI, IEATSIbHOCTh KOTOPBHIX CBSI3aHA C UCCIICIOBAHMAMU B PA3IUYHBIX 00JIaCTIX
HAayK O )KH3HHU.
2. Yyactue CTYJEHTOB B €XKETOJHbIX HayUYHbIX KOH(EPEHIIHSIX U IIKOIaX, B TOM YHCJE C HAyYHBIMU
JIOKJIQJIaMH | TIPOEKTaMH, B 00s1acTi 0M0(U3UKH, OMOMETUIMHEIL, ICPHON METUIIHBI, Ty9eBOI
JUAarHOCTHKHU U TEPAIUH, U JP.
3. YyacTue CTyJeHTOB B pErysipHOM MeXTyHapOJHOM HAyYHOM CEMHUHape
«MmxeHepHO-(HU3NIECKHUE TEXHOJIOTHH OMOMEIUITUHBD) IO BOIPOCaM ITPOPBIBHBIX TEXHOJIOTHH
OMOMETUITMHBI, MEXIUCITUTUTMHAPHBIX UCCIIEIOBAHUN B 00JIACTH CUHTE3a HAHOOMOTEXHOJIOTUN 1
TEXHOJIOTHH sIIepHON MEAUIIMHBI M Ty4eBOM TUArHOCTUKHU U T€PAIHH, CO3AaHUS METUITTHCKUX
TEXHOJIOTHI ¥ TEXHUKH.
4. OpraHu3anus 1 MpoBeJeHNE BCTPEY CTYIEHTOB C MUPOBBIMU HAYYHBIMU ACSTEISIMH,
MIPEACTABUTEISIMU OpraHU3AIMI-TIAPTHEPOB U pabOTOIATEIISIMHU.
5. Opranu3zanus HayqYHO-TIPAKTHICCKUX KOH(EPEHIIHHA, KPYTJIBIX CTOJIOB, BCTPEY C BHITAIONTUMUCS
YYEHBIMH U BETYITUMU CTICIIHATUCTAMH OTPACIICH PEallbHOTO CEKTOpa SKOHOMHUKH; HAyIHO-IPOCKTHON
JIeATETLHOCTH TI0 BOITPOCAM TEXHOJIOTHYECKOTO JiniepcTBa Poccun.
6. YdacTue B IOJTOTOBKE MyOJIMKAINI B BBICOKOPEHTHHTOBBIX MEKTYHAPOIHBIX KypHAJIaX.

5. O0beM AUCHMILVIMHBI B 3a4€THBIX eAUHULAX C YKA3aHMEM KOJIMYeCcTBAa aKaJeMUYeCKHX YacoB,
BbIICJICHHBIX HA KOHTAKTHYI0 padoTy o0y4alomuxcs ¢ npenogasaresneM (110 BUIaM 3aHATHH) U

HA CAaMOCTOSITEIbHYIO padoTy 00y4aromuxcs

OO0mass TpyaoeMKocTh (00BeM) ITUCHUIUIMHBI COCTaBIseT S 3adeTHhXx eaunHmi (3.e.), 180
aKaJIEMUICCKIX YacoB.

5.1. O6vém oucyunaunvl no eudam yueOHvIX 3auAmMuUIl (¢ uacax)

Bun yueGHO# paboThI Bceero Cemectp
4acoB 7
AyIUTOpHBIE 3aHATHUS (BCETO) 64 64

6 mom uucne: - -
JIEKIIUU 16




MIPaKTUYECKHE 3aHATHS/ CEMUHAPHI 32 32

nabopaTopHbie paboThI 16 16
8 MoM uucne: - -
MHTEpaKTHUBHBIE (POPMBI 00yUeHUs 7 7
(JTeKIIm)
MHTEpPaKTHUBHBIE (POPMBI 00ydeHUs 8 8

(MpaKTUYECKUE 3aHATHS/CEMUHAPHI)

CamocTosTenpHas padoTa CTyJAeHTa 80 80
(Bcero)

6 Nom ducie: - -

Bun  nmpoMexyToyHOW — aTTecTanuu 36
(9K3aMeH)
4acoB
OBIIAA TPYAOEMKOCTD
qac | 180
3au.ell. | 5

6. Copmep:kaHue IHCHMILUIAHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3geiaM) ¢ YKa3aHHEM
OTBEJ€HHOT0 HA HUX KOJHYECTBA aKA/IeMUYeCKHX YacOB U BUIOB y4eOHbIX 3aHATHIA

6.1. Pazoenvt Oucyuniunsl u mpyooemKoCcHb o 6U0AM YUEOHbIX 3aHAMULL
(¢ akademuueckux uacax)

Ne HaumeHnoBanue Oo0masn Buabl yueOHbIX 3aHATHI, DopmMbI
n/n pasnaesa /TeMbl TPYA0EM- BKJIIOYAsl CAMOCTOATEILHYIO TeKyliero
AUCHUILINHBI KOCTh padory o0y4aromuxcs 1 KOHTPOJIS
BCero TPYAOEMKOCTh ycneBae-
(6 uacax) (6 uacax) MOCTH
AyauTopHbIe y4eOHbIe
3aHATHUSA

Jlek | Cem/Ilp | Jlab CPO

1. Pa3nen 1. BBenenue B
OMOTEXHOJIOTHIO.

OcHOBBI 72 8 16 8 40
MOJICKYJISIPHOM
OMOTEXHOJIOTHH

1.1. |Tema 1.1 Begenue. VYcTHBII onpoc
buorexHonorus kak Jlokmnasel
Hayka. CBs3b 2 4 10
OMOTEXHOJIOTHH C
JIPYTUMH
JTUCITUATIITHHAMU.

1.2. |Tema 1.2 Uctopus KonTponbHas
OMOTEXHOJIOTHH 1 pabora,
T€HHOU UH)KEHEPUHU. 2 4 10 YCTHBIN OIIPOC,

perieHune
CUTYaIIMOHHBIX
3aj1a4

1.3 Tema 1.3 OcHOBBI 2 4 6 10 |YcrabIid




MOJIEKYJIIPHOM ormpoc,

OMOTEXHOJIOTUH. pelieHue
CUTYaIlMOHHBIX
3aj1a4

1.4  |Tema 1.4 Texnomnorus YcTHbIN
MOJTyYeHUS orpoc,
PEKOMOMHUAHTHBIX 2 4 2 10 |pemenue
JIHK. CHUTYaI[MOHHBIX

3aja4

2. Pa3nea 2. TexuoJsiorust
TOMyHEeHIs 72 8 16 8 40
TPAHCTE€HHBIX
pacTeHuii M KUBOTHBIX

2.1. |Tema 2.1 Texuonorus VYerubii
MOJTyYeHUSs orpoc,
PEKOMOMHAHTHBIX 2 4 10 |pewmenue
6enkoB. [IpuoHBI. CUTYaIlMOHHBIX

3aj1a4

2.2. |Tema 2.2 TpaHncreHusie YcTHbIN onpoc
pacTeHus: MOJIy4YCHUEe U Jloknazsl
OCHOBHEIC
XapaKTePUCTHUKHU.

Hcnonp3oBanue MeToaa 2 4 4 10
[TIP nyst onpenenenus

TCHETHYCCKHU-

Mo (PULIIPOBAHHOMN

pactutensHon JIHK.

2.3 |Tema 2.3 TpancreHsnsie KontponbHas
JKUBOTHBIC: TIOJy4CHUE pabora,
OCHOBHBIE 5 4 5 10 YCTHBIHN OTpoC,
XapaKTePUCTHKH. pelnieHue

CUTYaIlMOHHBIX
3aj1a4

2.4  |Tema 2.4 Kontpoisb KonTponbHas
Beienenus JJHK mpu pabora,
MOMOIIH dJIeKTpodopesa. YCTHBIN OTpoC,
MonexyinsapHas 2 4 2 10 |peluenue
JUArHOCTHKA. CUTYaIlMOHHBIX
HNHcTpyMeHTaIbHBIE 3aza4
METO/IbI aHATH3a
MPOJYKTOB MTUTAHUSI.

IK3aMeH 36
Bcero mo qucuuninze 180 16 30 16 80
(4acoB)

6.2. Codepoicanue oucyuniunsl, CMpyKmypuposannoe no pazoenam (memam)

Jlexyuonnwiu Kypc

Coaep:xanue
e HaumenoBanme pa3jaesna Aep
B /TeMbI JUCIHILIHHDI
1. Paznen 1. BBenenue B 6M0oTexH0J10THI0. OCHOBBI MOJIEKYJISIPHOI OMOTEXHOJIOTHH
1.1. |Tema 1.1 Benenue. ‘Hpez[MeT u 3a1a4n Ouorexnosnoruu. [IpenmynecTna




buorexHoorusa kax
Hayka. CBs3b
OHMOTEXHOJIOTHH C
JIPYTHUMH JUCITUTUTNHAMHU.

OMOTEXHOJIOTUYECKHX TTpolieccoB. CBs3b
OMOTEXHOJIOTUH C APYTUMU (HyHAaAMEHTAIbHBIMU
HayKaMU U MPUKIAAHBIMU OTPACIISAMH.

1.2.

Tewma 1.2 VcTopus
OMOTEXHOJIOIMHU U TEHHOHU
UHXKCHEPHUH.

Kpatkas uctopusi pa3BUTHs U HayYHbIE IPEATOCHUIKU
CTaHOBJICHHSI COBPEMEHHOM OnoTexHoyioruu. Pazsutue
ounorexHosiornu B Poccun u 1pyrux crpaHax Mupa.

1.3

Tema 1.3 OcHOBBI
MOJIEKYJIIPHOU
OMOTEXHOJIOTHUH.

OcHOBHBIE TIOHATHS OMOTEXHOJIOTHH — OMOTEXHOJIOTHYECKast
cucTtema, OMOTEXHOJIOTHYECKH mpoliecc, OMOTEeXHOIOTUYECKU I
00BEKT, OMOTEXHOJIOTUYECKUE IPOAYKTHL. Aniaparypa u
nUTaTelbHbIE Cpe/ibl B OMOTeXHOJIOTUU. [ TyOnHHbBIE 1
MOBEPXHOCTHBIE OMOpEaKTOpsl. PenenTypbl muTaTeIbHBIX CPE.
PexxuMbl KynbTUBUPOBaHUS OMO000BEKTOB. OOIIHME PEKUMBI.
XeMOCTaTHbIM U TYpOUAOCTaTHBINA pexUMbI. CrienuaibHbIe
PEXKUMBI KyJIbTUBUpOBaHUS. [ TyOMHHOE, TOBEPXHOCTHOE,
TBepao(a3HOe KyIbTUBUPOBAHUE. DTAIBl pocTa KyabTyp. Jlar-
daza. DkcrioneHManpHas ¢asza. @aza 3aMeAJIEHHOTO POCTa.
CranuonapHas ¢aza. ®aza ormupanus. OcodbeHHOCTH
KYJIbTUBHPOBAHUS KJIETOK PACTEHUMN, )KUBOTHBIX, HACEKOMBIX U
MHUKpOOprann3MoB. PasHooOpasue u kinaccuduranun
OMOTEXHOJIOTMYECKUX CHCTEM U MPOIIECCOB.
buorexnonorudeckuit 00BEKT: ONpeeIeHIe TEPMUHA,
KJ1accupuKanus OMOTEXHOIOTHUECKUX 00beKTOB. [Tprmepsr
O61oo0bexToB. HayuHoe U npakTuyeckoe 3HaUeHUE
OMOTEXHOJIOTHYECKUX OOHEKTOB.

1.4

Tewma 1.4 Texnomorus
MOJTyYeHUs
pexomOununantueix JJHK.

Texnonorust pekomobuaanTHEIX JTHK. TlnasMuabsie BEKTOPEI.
Tpanchopmanus u or6op. Co3zgaHre reHOMHOM OUOINOTEKH.
Cxpununr. KinioHupoBanue CTpyKTYpHBIX T€HOB 3YKapHOT.
BekTops! as kionupoBaHus KpynHeix ¢pparmentos JJHK.
Xumnueckuit cuute3 JJIHK. Cunres renos. [1IP. CunTes reHoB ¢
nomorsio TIIP.

Paznen 2. TexHoaorus MOJIYYCHUS TPAHCTCHHbIX paCTeHI/lﬁ H JKUBOTHbIX

Tema 2.1 Texnomorus
TIOJTyYCHUS
PEKOMOMHAHTHBIX OETTKOB.
IIpuoHsL.

benkosas unxkenepus. HanpasieHus ucciaeqoBaHuil.
Panmonaneubril qu3aiin. HanpasieHHas 2BOIOIUS OSIKOBBIX
MoJekys. ParmonanbHelii peauzan. MHxeHepus 6eIKOBBIX
noBepxHocTen. OT6op MOAUPUIIMPOBAHHBIX OeKOB. DaroBwIif
mucruiedd. Knetounstit aucreit. @epMeHTH B OMOTEXHOJIOTHH.
WnxenepHas sH3uMosiorusi. OCHOBHBIE KJ1acChl (PEPMEHTOB U
THUIIBI KaTaTU3UPYEMBIX peakiuil. UcTounuku hepMeHTOoB.
CoBpeMeHHbIe MOIX0bl B UCIIOJIb30BaHUN (PEPMEHTOB.
Nmmobunuzanus Gpepmentos. [lomyuenne 6enKoB
(dhapmakoIornyeckoro 3HaueHus. Mcnonb3oBaHue MOJIOYHON
JKeJe3bl dKUBOTHBIX JUISI CHHTE3a PEKOMOMHAHTHBIX OEITKOB.
OpUTPONO3TUH: OUONOTHS, QYHKIIUU, METOABI IOTYYEHUSI.
Bausinue pa3nuuHbix GakTopoB Ha 3(HEKTUBHOCTD
TpaHchopMaIKK KJISTOK MOJIOYHO# Kene3bl in Vivo. [Ipuonsr u
croco0bl X OOHAPYKEHUSI.

2.2.

Tewma 2.2 TpancreHHble
pacTeHus: MOIy4YeHUe U
OCHOBHBIE
XapaKTEPUCTUKH.
HUcnonp3oBanue meTona
TP nns onpenenenus

KnonupoBanue rena, meroa pekomOunantaon JIHK, rennas
WHXeHepus. | eHHas WHKEeHepHs pACTCHHIA: METOI0JIOTHSL.
Tpanchopmarus pacrennit Ti-mmasmuaoi uz Agrobacterum
tumefacience. BextopHbie cucTeMbl Ha OCHOBE T I-TUTa3MHU/I.
du3ndecKre METO/IbI IIEPEHOCa TCHOB B PACTUTEIBHBIC KIICTKH.
[TprMeHeHne penopTepHBIX T€HOB MPHU TpaHC(HOPMAIIUU KIETOK




TeHETUYECKH-
MO U (UIIUPOBAHHOMN
pacturenbHoi JIHK.

pacTeHUuil. DKCIIEPUMEHTHI IO IKCIIPECCUH YYKEPOIHBIX T€HOB B
pactenusix. IloydeHne TpaHCTE€HHBIX PACTCHUM, HE
coJIeprKalIiuX MapKepHbIX TreHOB. BekTopsl /i nepenoca
PEKOMOMHAHTHBIX T€HOB B XJIOPOIUIACTHI BHICIIUX PACTEHHIA.
['eHbl yCTOWYMBOCTH K aHTUOMOTUKAM, K TepOHIIHIaM,
MeTaboIMIeCKre MapKepbl, TeHbI (DTyOPECIIEHTHBIX OCIKOB.
OcHOBHbBIE HamNpaBJICHUS B TPAHCT€HE3€ PACTCHUIA.

2.3

Tewma 2.3 TpaHcreHHble
KMBOTHBIE: TIOIY4YCHHUE
OCHOBHBIE
XapaKTePUCTHKH.

Drarbl MOJTY4YeHUS TPAHCTEHHBIX )KUBOTHBIX. Kitaccuukanus u
XapaKTEPUCTUKA BEKTOPHBIX CUCTEM, UCIIOIb3YEMBIX IS
TparcopMaIiu KJIETOK JKUBOTHBIX. CTpyKTypa
skcnpeccupytomero Bekropa pKSV-10 nnsa tpancrenesa
*)uBOTHBIX. CriocoOw! BBeneHus JIHK B KIIETKH )KUBOTHBIX.
Ilepenoc reHoB ¢ moMoub0 BUPYCcOB. IlepeHoc reHos,
OTIOCPEIOBAaHHBIN KJIETOYHBIMH PELEITOPaMU. DIEKTPOIIOpaIHs.
Coznianue MUKpPOOTBEPCTUH B KJIETOYHBIX MEMOpPaHaXx C
MMOMOUIBIO J1azepa. MukponHbeKuu. bamnucruueckas
uHbeKIUs. CeleKTUpyeMble MapKephl U T€HbI-pENopTEPHI. | eHbl
YCTOMYMBOCTU K AHTHOMOTHUKAM, META00TMYECKUE MaPKEPHI,
reHbl GuryopecteHTHbIX OenkoB. PHK-untepdepennms.
OcHOBHbIE HaIIPaBJICHUS B TPAHCTEHE3E )KUBOTHBIX. Cxema
MOJIy4eHUsl TeHOMHOM O0ubnuoreku. Meton apodoBuka. Cxema
nosryuenust onommorexku kJIHK. JIHK-301161. ['eHHast Tepammsi.

2.4

Tema 2.4 Kontpoib
Bbienenus JJHK npu
MOMOIIIH 3JeKTpodopesa.
MonexyisapHas
JMarHOCTHKA.
WNHcTpyMeHTaIbHBIE
METO/Ibl aHAIN3a
IPOJYKTOB ITUTAHUSI.

OcCHOBHBIC TIOHATHUS DIIEKTPOdope3a MaKpPOMOJICKyl. PeakThBbI
JUIsl TIPOBE/ICHHs 3eKTpodope3a B arapo3HoM rene. Meroauka

OIpEICIICHUS KOHIICHTPAIUH JTHK npu MIOMOIIIA
anekTpodopesa. OOmue cBemeHUuss 00 WHCTPYMEHTATBHBIX
METO/Iax aHaim3a IPOJYKTOB MTUTAHMUS. Metobt

uaeHtuukauun 'MW pacTuTenbHOro NPOMCXOXKIEHUS B
coorBerctBue ¢ I'OCT P 52173-2003 u T'OCT 52174-2003.
IlonsiTne TeHHBIX 4uIIOB UM MHKpodppeeB. Meroxg JHK-
rubpuauzanu. Tunsl MUKposppeB. Co3naHue MHKPO3pPPEB Ha
IIpUMEPE TEHHBIX YHUIIOB HU3KOM IUIOTHOCTH. IledaTh TreHHBIX
yunoB. VccrnenoBanue nuddepeHIaabHOl 3KCIIPECCUn TeHOB.

MOJIEKYJIAPHON

I'enHoe  kapTupoBaHuE. AHam3 ~ MHOTOKOMITOHEHTHBIX
OMOJIOTHYECKUX CHCTEM.
Ilpaxmuuyeckue/cemunapcrue 3aHamus
Conep:xanue
e HaumenoBanue pa3jaeina
/TeMbl T CHUTLIAHBI

1. Pa3nen 1. BBenenune B 6MoTexHo/10rui0. OCHOBbI MOJIEKYJISIPHOI OMOTEXHOJIOTHH

1.1. |Tema 1.1 Benenue. CrnennanbHble OMOTEXHOIOTHYECKHE HATIPABIIEHUS: TEXHUYEeCKas
buotexnonorus kak MHUKPOOHOJIOTHS, SKOJIOTHYECKasi OMOTEXHOJIOTHS,

Hayka. CBs3b MOJIEKYJIsSIpHAsi OMOTEXHOIOT |, UHXKEHEepHUs Oellka U KIIETOK,
OMOTEXHOJIOTHH C SHEPTreTUYECKasi © HMMYHOJIOTUYECKasi OMOTEXHOJIOTHH.
JPYTUMH JUCIUTUTHHAMHU.

1.2. |Tema 1.2 Vcropus Hcropust cTaHOBIIGHHMsI HAay4YHOTO HampaBiieHus. J[[peBHue
OMOTEXHOJIOTHH U TEHHON |OMOTEXHOJOTMH. JTalbl HCTOPUYECKOTO CTAHOBICHUS HAYKH.
WHKEHEPHH. Pa6oter A.JleBenryka, P.I'yka, 3.[xennepa, Jl.Ilactepa,

®.Mumepa, @.broxuepa, U.Mennens, A.Dnemunra, P.Koxa,
J.N."BanoBckoro, X.®mnopu, b. UYeiina, B.3enbpmana,
J.Yorcona, ®. Kpuka, C.ToHerasa u 1ip.

1.3 |Tema 1.3 OcHoOBEI I'enHas, reHOMHas, XpoMOcOMHasi uHxkeHepun. [Ipeamer, nemnmu,

3aauu " TICPCIICKTUBLI T€HETUYECKOM HWHKCHCPUMU. Texnuka




OMOTEXHOJIOTHH.

T€HEeTUYEeCKON MHXeHeprun. DepMEeHTHI, HCIIOIb3YEMBbIE B TEHHO-
MH)KEHEPHBIX MaHUMYIAIMAX. | eHeTnyeckue Mapkepsl. Obmactu
MIPAKTUYECKOrO0 MCHOJb30BaHUS JOCTHKEHHUSI TE€HETUYECKOU
WHKECHEPUU.

14 |Tema 1.4 Texnomnorus Bektopa. Bekropa mnpokapuor. Ilmasmwuapl, OakTepuodarw,
MOJIYYEHHUS Kocmunpl, ¢asmuasl. Pexombunantaeie JIHK. Meronast
pekomOunuanTHeIX JIHK. |monyuenus rena. BBemenue renHa B BekTOp. KOHHEKTOPHBIHA

METOJ. PecTpukrazHo-nura3Hsiit METOJ. Beenenus
pekomOunantHor JIHK B xierky-perunueHt. Tpancmykmms.
Konbtoramus. Tpanchexmmst.

2. Paspnen 2. TexHo10rusi 10J1y4eHHs] TPAHCTEHHBIX PACTEHUH W )KMBOTHBIX

2.1. |Tema 2.1 Texuomorus Pa6oter [Ix. Henbcona, E. I'pudduna, k. [Ipanmronnepa, I
MOJTYy4YCHUS [Ineitxa JIx. Camuepa, [x. Hoptpomna, [Ixx. Xoyopaa, H.
pexkoMOMHaHTHBIX OenkoB. |['pyoxodepa u . Hlneiita. Hocurenu anst uMMoOmin3anuu.
[IpuoHsL. Oprannueckue Hocutenu. Heoprannyeckue Hocutenu. Metozsl

umMMmoOum3anuu. duznueckrne MeTopl. XMUMUYECKUE METO/IBI.
[IpenmymiecTBa UMMOOUITN30BaHHBIX (hepMeHTOB. DepMeHTHI B
OMOTEXHOIOIMYECKOM Npou3BoacTBe. buocencopsl. Pabotsr JI.
Knapxka. Haznauenue. Tumbl OMoceHCOPOB.

2.2. |Tema 2.2 TpaHCTeHHBIC Pa6otel . Xabepnanara, X.@extunra, C.Pexunrepa,
pacTeHUs: NONyUYECHUE U B.Po66unca, B.Korre. TOTUITIOTEHTHOCTh PACTUTENHLHOMN KIETKHU.
OCHOBHBIE KynpTuBHpOBaHNE N30JUPOBAHHBIX KJIETOK U TKAHEW PaCTCHUM.
XapaKTEPUCTUKH. TpeboBaHus K BRIPAIIMBAHNIO OMOOOBEKTOB B KYJIBTYpE in Vitro.
Hcnonb3zoBanue Meroga | TUIIBI TKAHEBBIX KYJITYP B KIIETOUHON MHKEHEPUHU PACTEHUM.
ITIP nns onpeneneHus Kamnyc. Kynerypa kinerounsix cycnensuid. KynbTypsl
TE€HETUYECKHU- OJIMHOYHBIX KJIETOK. MeTO/1 MOIyYeHUs: COMaTUYECKUX
Mo (pULIIPOBAHHON ruOpuoB pacteHuil. [loayyeHue npoTomiacTos.
pactutensHoM JJHK. KynpTuBnpoBanue nporomactoB. [IpakTuueckoe npuMeHeHe

TKAHEBBIX U KJIETOYHBIX KYJIbTYp pacreHuil. Co3gaHue pacTeHuit
C IEHHBIMU CBOMCTBaMH.

2.3 |Tema 2.3 TpaHcreHHbIC KynbTuBupoBaHue )XUBOTHBIX Ki1eToK. Kiaccuduxanus KyapTyp
JKUBOTHBIE: TIOJTyYEHUE U |KUBOTHBIX. lIepBUUHBIE, AUIIONIHBIE, IEPEBUBACMBIE
OCHOBHBIE KynbTypbl. [IpakTrueckoe UcIoyib30BaHNUE KYJIbTYp KJIETOK U
XapaKTEePUCTUKH. TKaHel kuBoTHBIX. KionnpoBanue. Mcropus merona. PaboTsl

O. I'eptBura, I'.IlInnemanna, I'.B. Jlonamoga, P.bpurca,
T.Kunra, k. I'epnona, 1. Yunmyra. Tpanciiantanus saep
COMATHUYECKHUX KJIETOK B3POCIBIX )KMBOTHBIX. SIA€pHBIii ITepeHoc.
Knaccugukaius Tunos kioHupoBaHus. TepaneBTuyeckoe
KJIOHMpoBaHue. PenpoaykTruBHOE KiloHUpoBaHKe. CTBOJIOBBIE
KJIETKU: UCTOPUS U3YyUEHUS, OIIPEIETICHNE TEPMHHA,
kiaccudukanus. OMOpUOHaANIBHBIE, (DeTabHbIE,
reMOIIO3TUYECKUE CTBOJIOBBIE KIETKH. CBOMCTBA CTBOJIOBBIX
KJIETOK: poindeparusi, MUTpalys, XOMUHT, 11U depeHIIpOBKa,
IUIACTUYHOCTh. MICTOYHMKY MOTy4YeHMs CTBOJIOBBIX KIIETOK.
IlepcrieKTHBBI NCIIOJIB30BAaHNUS CTBOJIOBBIX KJIETOK.

2.4  |Tema 2.4 Kontpoinb CriennanbHble OMOTEXHOJIOTHH. DKOJIOrHYecKast OMOTEXHOJIOTUSI.

Beienenns JJHK npu
MOMOIIH dJeKTpodopesa.
MonekynsapHas
JTMarHOCTHKA.
HNHcTpyMeHTaIbHBIE
METO/bI aHaIHM3a
MPOJYKTOB MUTAHUSI.

MeTobI 3K0IIOrHYECKO OMOTEXHOIOTNH. MeTOIbI OYNCTKHA
CTOYHBIX BOJI. ADpOOHBIE CUCTEMBI OUUCTKUA. ADPOTCHKHU.
AHa3poOHBIE CUCTEMBI OUYNCTKH. MeTanTeHKu. Da3bl
METaHOBOI'0 OpoXKeHHs. AHAIPOOHbIE U a3POOHBIE
MHUKpPOOpPraHu3Mbl. Accormanuu. bruopemeauarusi.
buoduropemenunanus. MukpoopraHuzMbl HepTepeayIICHTHI.
bakTepuanbHbie 1 BUPYCHBIC MHCEKTUITUIBL. PacTenus
YCTOMYUBBIE K BpEAUTEISAM. [ €Hbl YCTOMYMBOCTH PACTEHUN K
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HAaCEKOMBIM BpeIUTENSIM. PacTeHus1 yCTOMYMBBIE K
¢urtonarorenam. buotexHonorus B penieHnu npodieM
sHepreTUku. MiMmyHosmornyeckass OMOTEXHOIOTHSL.

Jlabopamopnvie 3anamus

Ha3panue 1a0opaTopHoii padoThI
HaumeHnoBanue pasaesna

Ne Conep:xkanue
/TeMBbl I CUUIJIHHbI
1. Pasnen 1. BBenenue B 0M0TexH0/10ru0. OCHOBBI MOJIEKYJISIPHOI OMOTEXHOJIOTHH
1.1 Tema 1.3 OcHOBEI Meronap! Beiaenenus JJHK.
MOJIEKYJIAPHOM
OMOTEXHOJIOTHUH.
1.4 |Tema 1.4 Texnonorus PaboTa ¢ coBpeMeHHBIMU OMOTEXHOIOTHYECKUMHU Oa3aMu
MOJTyYeHUSs JAHHBIX.
pexomOunuantubix JJHK.
2. Paspnen 2. TexHo10rusi N0J1y4eHHs] TPAHCTEHHBIX PACTEHUH W )KMBOTHBIX

2.2. |Tema 2.2 TpaHcreHHBIC Brinenenne JIHK u3 pacTUTENIBHBIX KIETOK.
pacTeHusi: MOIyYeHUe U
OCHOBHbBIE
XapaKTEPUCTUKH.
Hcnonp3oBanue meroaa
[TLP nyist onpenenenus
T€HETHYECKHU-
MOIU(PULIIPOBAHHOMN
pactutensHon JIHK.
2.4  |Tema 2.4 Konrponb Mertoapl aMunuKanmm, U3y4aeMoro TeHHOTO OTpe3Ka.
soiienenus JJHK npu JleTexius NpoAyKTOB aMIUTA(DUKAIIH.

MIOMOIIIH 3JIeKTpodopesa.
MonekynspHas
JIMarHOCTHKA.
NHCcTpyMeHTaIbHbIE
METO/IbI aHaIU3a
IIPOAYKTOB IMUTAHUS.

1. Hepeqeﬂb yqeﬁno-MeTonnqecm)ro o0ecreueHus AJIs CaMoCTOSITEJIbHOM paﬁoTbl
oﬁyqamu{nxcﬂ Mo JIMCHMIIJINHE

Jliis caMocTosTeNbHON PabOThI, MOATOTOBKHU K BBIITOJHEHHIO JA0OPATOPHBIX PabOT U cAauu
KOJJIOKBHYMa Ha Kadepe pazpaboTaHbl CIEyIOIINE METOINYECKIE PEKOMEHIALINN U TIOCOOUS:

1) Komaposa JI.H. Kypc nekiuii mo 6uorexsonoruu. Yacts 1. — O6uuuCcK: UATD, 2014. — 52 c.

2) Komaposa JI.H. CoBpemennbie 6notexnonorun. Kypce nekiuii. — O6uunck, 2009, OI'TY—
HATDS, 60 c.

3) TecroBble 3aJaHUS IO TEMaM Ha JIEKTPOHHOM HOCHTEIIE.

4) Memoouueckue pexomeHOAyUuu NO HANUCAHUIO pedepamos, YMEepHcOeHHble OMmoeneHueM
ouomexuono2uu, npomoxkon Ne om

8. ®OoH/I OLIEHOYHBIX CPeICTB A/ NMPOBeAeHUs] MPOMEKYTOUYHONH ATTeCTAlMH 00y4aroUIMXCsl Mo
AUCHUILINHE

8.1. ITacnopm ¢honoa ouenounvix cpedcme no oucyunIUHe
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KonTtpoanpyembie pa3aeiibl
(TeMbl) TUCHUTLITHHBI
(pe3yJbTaThl O pa3aesiam)

Kon xoHTpOTMpYeMOi
KOMIIETEHIIMH (WU eé
yacTu) / u ee
dopmyaupoBka

HaunmenoBanue
OLIEHOYHOI0 CpPeACTBA

Paznensr 1

OIIK-5

3-OI1K-5 3Hathb: - OpUHIKUIIBI
COBPEMEHHOM
OMOTEXHOJIOTHH, TIPUEMBI
TEHETUYECKON MHKEHEPHH,
OCHOBEI
HaHOOMOTEXHOJIOTHH,
MOJICKYJISIPHOT'O
MOJICJIUPOBAHNS;
V-OIIK-5 Ymers: -
OIICHUBATh U
MPOTHO3UPOBATH
MEePCIEKTUBHOCTh OOBEKTOB
cBoel mpodeccroHanbHON
JEeSITESIILHOCTH IS
OMOTEXHOJIOTHYECKUX
MIPOU3BO/ICTB;

B-OIIK-5 Bnanets: -
MpueMaMu OTpeIeTICHUs
OMOJIOrHYECKOM
0€30MaCHOCTH MPOTYKIIUU
OMOTEXHOJIOTHUECKUX U
OHOMETULIMHCKUX
MIPOU3BOJICTB.

Joxian ¢ mpe3eHTauuei,
coobmienue, pedepar
KonTtponbHbie paboTh
Pabota B rpynme
(mpobGyiemMHbBIE 3a1aHMS)
DK3aMeH (MepBbIi BOIIPOC
Owiera)

Paznen 2

K-4

3-11K-4 3HaTh: OCHOBHBIE
METO/IbI UCCIIEAOBAHUS
JIEKApCTBEHHBIX CPEJICTB,
CBIPbSI B COOTBETCTBHH C
(hapmaxkoneHbIMU
TpeOOBAHUSIMU,
HOPMaTUBHOMN
JIOKYMEHTaIUen
MPOU3BOJICTBA

V-TIK-4 YmeTs:
WCII0Jb30BATh COBPEMEHHOE
nabopaTopHoe 000pyI0BaHNE
JUTSl IPOBEJICHUS UCTIBITAHUI
MPOYKIIMHA U OOHEKTOB
MIPOU3BOJICTBEHHOM CpPEJIbI
B-IIK-4 Biageth: MeTomamMu
MPOBEACHUS WCIIBITaHUS
JIEKapCTBEHHBIX CPEIICTB,
CBIpbSI B COOTBETCTBUU C
(hapmakoneHbIMU
TpeOOBaHUSIMH,
HOPMaTUBHOMN
JOKYMEHTalUEen
TIPOM3BOJICTBA

KonTtponbsHbie paboTshl,
TECTbI, pa0OTHI B TPYIIIIE,
OTYeT O J1abOopaTOPHO
pabore

Dk3ameH (BTOpoi U
TPETUIl BOIIPOCHI
ouiera).

Pecdepar u noxsazasl
Mpe3eHTalnen
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3. Pasnensr 1-2

OIIK-8

Otyet no nabopaTopHOt

3-OI1K-8 3HatTh: OcHOBHBIE [paboTe

THUIIBI JTAOOPATOPHOTO
o0opymoBaHus, 0COOCHHOCTH
BBIOPAaHHOTO O0BEKTA, €ro
cojiepKaHusi 1 pabOThI ¢ HUM
C yueToM TpeOoBaHUM
OMOATUKH

V-OIIK-8 YmeTs:
aHATM3UPOBATH U
KPUTUYECKH OLIEHUBATh
pa3BUTHUE HAYYHBIX UJIEH,
COCTaBJIATH IJIaH PELICHUS
MIOCTaBJICHHOM 3aJlauH,
BBIOMpATH ONTUMAJIbHbBIE
METO/IbI HCCIICTOBAHUS
B-OIlIK-
HaBBIKaMU MCIIOJIh30BaHUS
COBPEMEHHOT0
000pyI0BaHUA B
1abOPaTOPHBIX U MOJIEBBIX
YCIIOBUSIX, aHATHM3UPOBATH
MOJIy4YeHHBIE

pE3YJIbTATHI.

& Brnanmers:

8.2. MeTonnuyeckne MaTepHualibl, ONMpeAe/siOme MPoUeaypbl OLEHMBAHUS 3HAHWI, YMEHHIA,
HABBLIKOB U (WJIH) OINbITa [IeATeJbHOCTH,

KOMIIeTeHIINH

XapaKTepu3ylIuxX JTanbl (GopMUpPOBaAHUS

WtoroBas arrecranys 1o AMCLUMILIMHE SIBISETCS WHTErPalbHBIM I10Ka3aTEIeM KauyecTBa
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHUN M HABBIKOB OOyYaroIMXCs MO AMCLUMILIMHE U
CKJIa/IBIBAETCS U3 OLICHOK, MOJIYYEHHBIX B X0JI€ TEKYILEH U POMEKYTOYHON aTTECTALINH.
Tekymiass arrectanusi B CEMECTpe IMPOBOAUTCS C LENbI0 O0ECHeYeHUs CBOEBPEMEHHOMU
0o0paTHOM CBSI3W, JUIsI KOPPEKIMU OOYYEHUS, aKTHUBU3AIMH CAMOCTOATEIbHOW pPabOThI
o0yJaromuxcs.

[IpomexyTouHass aTrecTanus NpeJHa3HadeHa Ui OOBEKTUBHOIO MOATBEPKACHUS U
OLICHMBAHMSI JIOCTHUTHYTBIX pE3yJbTaTOB OOyuYeHUs TOCie 3aBEpIICHUS U3y4eHUs
JUCLUTUIMHBL.

Tekyias aTTecTalus OCyIIeCTBISETCS /IBa pa3a B CEMECTP:

o koHTposbHas Touka Ne 1 (KT Ne 1) — BoicTaBisieTcs B 3J1€KTPOHHYIO BEJOMOCTh HE
no3iHee § Helenu ydueOHOro cemectpa. BxirodaeT B ceOsl OLIEHKY MEpOIPHITUI
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSATENbHON paboThl 0Oyuarolerocs 1o
paszenaM/TemaM ydeOHOH IUCHUILIMHLI ¢ 1 1o 8 Henento yuyeOHOoro cemecTpa.

o koHTposdbHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcs B 3J1€KTPOHHYIO BEJOMOCTh HE
no3nHee 16 Henenu yueOHOro cemectpa. Bkiodaer B ceOst OLEHKY MEpOIpHUITHI
TEKYIIEro KOHTPOJISI ayTUTOPHOM M CaMOCTOSITEIbHON paboThl 00yyarolerocs mno
paszenaM/TemMaM y4eOHOH TUCIMILIMHEI ¢ 9 1o 16 Heneno yueOHOro cemecTpa.

Hckniouenue: Tekymias aTTecTauus B 8§ ceMecTpe 00ydeHMsI MO 00pa3oBaTeIbHBIM

nporpaMMam OakajaBpuaTa, B KOTOPOM eIMHCTBeHHast KOHTpobHast Touka Ne 1 (KT Ne

1) — BBICTaBISIETCS B DIIEKTPOHHYIO BEIOMOCTh HE MMO3/1HEe 6 Hemeau ydeOHOro

cemecTpa. Bkimodyaer B ce0sl OLIEHKY MEPONIPUATUN TEKYIIETr0 KOHTPOJIS ayAUTOPHON 1

CaMOCTOSITEIbHOW pabOThl 00yYaromerocs mo pasjaeiaM/TeMaM y4eOHOW JIUCIUTUTHHBI

¢ 1 mo 6 Henmemnro yueOHOTO cemecTpa.

Pe3ynbrarhl Tekymied M MpOMEXYTOYHOW aTTeCTallMK MOJABOASTCA MO MIKane OalibHO-
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PEUTHHTOBOM CUCTEMBI.

JTan peHTHHIOBOM cUCTEMBI / Heneas bana
OueHOYHOE CPeCTBO Murinys™ Makcy ™™
Texyiasi aTrecTanust 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
Oyenounoe cpedcmeo Ne 1.1 3 60% ot M1 M1
Oyenounoe cpedocmeo Ne 1.2 7 60% ot M2 M2
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
Oyenounoe cpedocmeo Ne 2.1 11 60% ot T1 Tl
Oyenounoe cpedcmeo Ne 2.2 15 60% ot T2 T2
IIpome:xkyTOUHas aTTecTALUS - 24 — (60% 40) 40
DK3aMeH - 24 40
NUTOI'O no aucuuiinHe 60 100

* - MuHUMaNbHOE KOJUYECTBO OAJUIOB 3a OLIEHOYHOE CPEJCTBO — ITO KOJUYECTBO OAJUIOB, HAOpaHHOE
00y4aroImumMcs, Ipy KOTOPOM OLEHOYHOE CPEJICTBO 3aCUUTHIBAETCS, B IPOTUBHOM Cllydae
o0yyaromuics 10JKEeH JIMKBUIMPOBATH MMOSIBUBILYIOCS aKaJeMUUYECKYIO 33/J0JDKEHHOCTD 110 TeKyIlen
WM IPOMEXYTOUHOM arTecTaiui. MUHUMaIbHOE KOJIMYECTBO OAJIJIOB 3a TEKYIIYIO aTTECTAlIUIO, B
T.4. OT/AE€IbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBE, U MPOMEXKYTOUHYIO aTTecTaluio coctasiseTr 60%
OT COOTBETCTBYIOIIUX MaKCUMaJIbHBIX OaJIIOB.

8.3. Tunogvie KOonmponLHBIE 3A0AHUA UL UHBLE MAMEPUATTD
8.3.1 dk3amen
a) TUIIOBBIE BOIPOCHI:

1. Onpenenenne OMOTEXHOJIOTUM Kak Hayku. Hayunble u npuknannele 3anaun. Kpatkas ncropun
pa3BUTHSL OMOTEXHOJIOTHH.

2. CBs13b OMOTEXHOJIOTHH € APYTUMHU HayKamMH U quciuruinHaMu. CoBpeMeHHbIE 3a/1a4i U
NEePCHEKTUBBI Pa3BUTUSI ONOTEXHOIOTHH.

3. Beinenenne JJHK. Ortaner Beinenenus JJHK.

4. KonnuectBenHoe onpenenenne JTHK.

5. IIpuMeHeHre TPaHCTEHHBIX JKUBOTHBIX U MUKPOOPTraHU3MOB.

6. Konploranus kak pa3sHOBUAHOCTb PEKOMOMHAIIMHM Y MUKPOOPTaHU3MOB.

9. MeTozp!l ceneKIMi MUKPOOPIaHU3MOB C 33JJaHHBIMU CBOMCTBaMH (KOHKpPETHBIE IPUMEPHI).
10. I'eneTnueckas NHKEHEPUS: CYIIHOCTb U 33Ja4X TEXHOJIOTHH.

11. I'enernueckas nnxenepud - ucrounnku JJHK mis kimonupoBanums.

12. 'eneTnueckas MHKEHepHs: TeXHOOrus BoccoequHenus ¢pparmentos JIHK ¢ BekTopHbIMU
MOJIEKYJIaMH.

13. I'eH. unx.: TexHosorUs BBeAeHUs pekomMOnHanTHbIX JJHK B kieTky-penunuent. Dkcnpeccus
Yy>KEPOAHBIX (KIIOHUPOBAHHBIX) T€HOB.

14. IIporpamma »TeHOM 4Y€JI0BEKa» MEPCIIEKTHBA U Pa3BUTHE.

15. Tunel BeKTOpOB. MeXaHN3MBbI UX MUCIOJb30BaHUS.

16. [Tna3mu el GakTepUATBHBIX KIETOK - CTPYKTYpa M OMOJIOrMYeCcKOe 3HaueHHe.

17. I'eHeTHUecKast HHKEHEPHS PACTEHUM.

18. I'eneTnueckast NHKEHEPUS KUBOTHBIX.

19. KnonupoBanue yenoBeka. MeToabl, STUUECKUE OCHOBBI.

20. IIpuMeHeHHne TPaHCTEHHBIX PACTEHHIA.

21. Metoapl oOHapyxenuss ' MU B muimeBoM ChIpbe B MPOAYKTAX.

22. Cymnocts Merona ITIP. McTopus pa3Butus Merona.
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23. TexHoJIOTHS MMOTYyYEeHUS pEKOMOWHAHTHBIX 0€IKOB. [TprOHBL.

24. BUOTEXHOJIOTHS TIOyYE€HUSI TEHETUYECKH U3MEHEHHBIX PACTEHUH.

25. Tumbl reHOB (MapKepHBIE, CeJICKTUBHBIC, TPOMOTEPHI, TEPMUHATOPHI U T.1I.).

26. [Ipumenenue meroxa I1LIP.

27. CyntHocTh aMIutHUKaIMKI, METOIbI ee TpoBeAcHus. Hot start PCR.

28. Cuctema ['oc. Ha/130pa U KOHTPOJIS 3a MPOU3BOJCTBOM U KauectBoM [ MO.

29. Tunbl 1eTeKIIUU MPOIYKTOB aMILTH(UKAIIH.

30. Opranmzarius 1abopaTopHOTo KOHTPOIIS 3a cojaepkanreM [ MU B MUIIEBBIX TPOIYKTAX.

31. CymectBytomue 'OCTrI o onpeaenennto 'MU B mpoaykrax nutanus. Mx npeumyiiectsa u
HEJOCTAaTKHU.

32. Meron MukpouunupoBanus. CylllHOCTb U MEXaHU3M METOAA.

33. IlonsTue o 6uosnoruueckoit 6e3omacHoctu. Jlokazanueie ¢pakThl OnoonacuHoctu ' M.

34. TlpaBuna opranuzanuu [11[P—nabopaTopumn.

35. OcHOBHBIE METO/IbI, METOIUKH U HaOOpbI A1 onpenenenus ['M JIHK B mpoaykrax nutaHusl.
36. Bupl koHTaMuHAIMY TIPOO. [IpUYMHEI T0’KHOTIOIOKUTEIBHBIX U JIOXKHOOTPUIIATEIBHBIX
pPe3yJbTaTOB MPU MPOBEACHUU JETEKIUH.

37. llpumenenue JHK yumnos.

38. HopmatuBHbIe TOKYMEHTHI IO conepkannto MU B MUIEBBIX TPOAYKTAX.

0) KPUTEPUU OLICHUBAHUS KOMIETEHIIH (pe3yIbTaToOB):

OTBeT OLICHUBACTCH IO CICAYIOIMIUM KPUTCPUAM:

- IPaBUJIBHOCTD, ITOJITHOTA U JIOTUYHOCTH ITOCTPOCHUA OTBCTA,

- YMCHHC OIICPUPOBATH CIICHUAJIBHBIMHA TECPMHUHAMU,

- UCIIOJIb30BAHHUEC B OTBCTC JOINOJIHUTCIIBHOTO MaTCpuaia,

- YMCHHC UNIFOCTPHUPOBATD TCOPCTUUCCKHUEC ITOJIOKCHUS ITPAKTUICCKUM MATCPHUATIOM;

B) OIINCaHHUC IIKaJbl OLICHNBAaHMA:

Jlomyck K 9K3aMeHy Mo JUCHUIUTMHE OCYIIECTBISETCS IPU KoJIndecTBe OaiuioB 6osee 35.
3a ceMecTp CTYACHT MOXeT Habpath oT 35 10 60 Gamios.
MunumanbHbIi 0as 3a oTBeT Ha dk3aMeHe — 20, MakcuManbHbIi — 40.

O6m1as orieHka B ciydae AuddepeHInpPOBKY BRIMIUT CIEAYIOIIMM 00pa3oM:
* 60-74 6as0B — «y/IOBIETBOPUTEIILHOY;

* 75-89 6asnoB — «XOpoIIOY;

* 90-100 6amI0B — «OTIIMYHON.

OHGHKa COTJIMYHO» Ha O9K3aMCHC CTaBUTCA ITPU:

- IPaBUJIBHOM, ITOJIHOM H JIOTUYHO MMOCTPOCHHOM OTBCTC;

- YMCHHHU OIICPUPOBATH CIICHIUAJIbHBIMU TCPMUHAMU,

- UCIIOJIb30OBAHUHU B OTBCTEC JOIMOJHUTCILHOI'O MaTCpHraJia,

- YMCHHHU WJTIOCTPUPOBATH TCOPETHUICCKHUC IMOJIOKCHUA ITPAKTHUICCKUM MATCPUATIOM.

O1ieHKa «XOpOIIO» Ha IK3aMEHE CTaBUTCS MPH:

- IPaBUWJIBHOM, TIOJTHOM U JIOTUYHO MTOCTPOSHHOM OTBETE, HO UMEIOTCSI HErpyOble OMIMOKY WITH
HETOYHOCTH,

- YMEHUU ONIEPUPOBATH CIEUUATIBHBIMU TEPMUHAMH, HO BO3MOKHBI 3aTPYAHEHHS B UCIOJIb30BAHUU
MPAKTUYECKOT0 MaTeprana;

- HCIIOJIb30BaHUU B OTBETE JOMOJHUTEIIBHOTO MAaTEpUAIIa;

- YMEHUHU WUTIOCTPUPOBATH TEOPETUUECKHUE TOJIOKEHHS TPAKTHUECKUM MaTEPUaAIoOM, HO JICIAI0TCS HE
BITOJTHE 3aKOHUCHHBIE BBIBOJIBI MJTH 000OIIICHHUS.

OI_ICHKa «YAOBJICTBOPUTCIIBHO» HAa 3K3dMCHEC CTABUTCH ITPU:
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- CXeMaTHYHOM HETIOJTHOM OTBETE;

- HCYMCHHHU OIICPUPOBATH CIICLIUAIIBHBIMU TCPMUHAMU HUIJIA UX HC3HAHUU,

- C OIHOM TPy0OH OIITUOKOM;

- HCYMCHHHU IMPUBOJUTH NPUMECPBI NPAKTUYCCKOTI'O MCITOJIB30BAHUA HAYIHBIX 3HaHHﬁ;

OreHKa «HEyIOBJIETBOPUTEIHLHOY» HA IK3aMEHE CTaBUTCS IPU:

- OTBETE Ha BCE BOINPOCHI OMjIeTa ¢ rpyOBIMH OITMOKAMH;

- HEYMEHHHU OIIEPUPOBATh CIIELIUAIIBHON TEPMUHOJIOTUEH;

- HEyMEHHUH NPUBOJIUTH MPUMEPHI IPAKTUUECKOT0 UCTIOIb30BaHUS HAYUHBIX 3HAHHM.

8.3.2. Konmponwvnas paboma
a) TUMOBBIC 33aHUs (BOIIPOCHKI) - 0Opa3elr:

KonrtpoJsbnas pabdora:

Tema: OCHOBHblE NPUHIMIBI OPraHU3alUM ¥ (PYHKIHMOHUPOBAHUS OUOTEXHOJIOTHYECKUX
IIPOU3BOJICTB

Bompockl k KOHTPOJIBHOM:

Bapuant Nel

1. OnuiumTe KHHETUKY POCTa MUKPOOPTaHM3MOB B IEPUOIMYECKUX U IIPOTOYHBIX Ipolieccax.

2. KakoBo 3HaueHHe KUCIOPO/a U YIIIEKUCIIOT0 ra3a B (pepMEHTALIMOHHBIX MpoLeccax

Bapuant Ne2

1. TpuBemute KIacCCHPUKAIMIO OMOTEXHOJIOTMYECKHX IPOIECCOB MO pa3HbIM TPyIIam
MPU3HAKOB (110 MPOAYKTY, OMOOOBEKTY, METOAY U T.1I.)

2. Kakoe cpipbe U cpeibl UCIIOIb3YIOTCS B OMOTEXHOJIOTMUECKUX POU3BOICTBAX

Bapuant Ne3

1. Kakue konm4ecTBEHHbIE TapaMeTphbl OUCBHIBAIOT OMOTEXHOJIOTUYECKUE MPOLIECCHI.

2. Kak npoBOJUTCS BbIIEIEHUE 1I€TIEBOI0 MPOIYKTa B OMOTEXHOJIOTHH.

Bapuant Ne4

1. IlpuBeaure knaccupukanuo OMOPEAKTOPOB M0 PYHKIUAM U THITY.

2. [IlepeuncnauTe OCHOBHBIE TPUHIUIBI MacHITAOMPOBAHHA B OHMOTEXHOJIOTMUYECKOM
IIPOU3BOJICTBE.

0) KpuUTepUU OIEHUBAHMS KOMIETEHIUH (pe3yIbTaTOB):

Konmponwvnvie pabomel mpoBoisaTCs 2 pa3a B CEMECTP Ha MOIYJIBHBIX HEJEISX MO PACIHCaHHUIO,
yCTaHaBJIMBaeMOMY JekaHaToM. OHHM HpoBOJATCS B (hopMe TECTOB WJIM HMHOM BHJIE IO BBIOOPY
IpernoaaBaTessl ¢ y94eToM 00beMa H3ydeHHOT0 MaTepHuaa 1o Kypcy.

OrneHuBaHue CTYAEHTa MPOBOIUTCS IMpENojaBaTesieM HE3aBUCHUMO OT HAJIUYUs WM OTCYTCTBHS
CTyaeHTa (10 YBaXHUTEJIbHOM WM HEYBaXUTEIbHOW MNpuuMHe) Ha 3aHiaTuu. CryneHrty,
IPOMYCTUBIIEMY IO YBa)KUTEJIBHOW NMPUYMHE KOHTPOJBHYIO MOIYJIbHYIO PabOTy, MpPeAoCTaBIsETCS
BO3MOXKHOCTB O0TpaboTKH. OTpaboTaTh 3aHATHE MOXKHO IO COTJIACOBAHMIO C MPENOJaBaTENIEeM B YETKO
YCTQHOBJICHHBIE CPOKH B COOTBETCTBUH € Tpa)IKOM KOHCYJIBTAIMI MTperogaBaTes, KOTOPbIi nMeeTcs
Ha Kadeape u Ha opULIHAIBHOM caiiTe Kadeapsl.

OrneHuBaeTCsl CTEMEHb YCBOGHUS TEOPETHUECKUX 3HAHUU 10 CIEIYIOUUM KpPUTEpHUSIM:
NPaBUWIBHOCTb, MOJIHOTA W JIOTHYHOCTh MUCHBMEHHOTO OTBETA, CIOCOOHOCTBHIO MPOMILTIOCTPUPOBATH
OTBET MpUMEpaMH.

B) OIMMCAaHHMEC IIKaJIbl OLICHUBAHUA

MaxkcumanbHbIi 0ai 3a KOHTPOJIbHYIO padoty — 4. Kax bl Bonpoc olieHuBaercs B 2 6asia.
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8.3.3. Tecr
a) THWIOBBIC 3a/1aHUsI (BOIIPOCHI) - 0Opa3elr;

1. Ilpouecc ynBoenust mosekyinl JJHK — 3to:

A) Tpancnsauus

b) Perumukarnus

B) Tpanckpunuus

I') PexomOuHaus

2. 'omonioruyHas peKoMOMHAIMS — 3TO MPOIIECC:

A) rae peKoMOWHAIHSI IPOUCXOTUT 0€3 TOMOJIOTHH MEXIY MOJIEKYJIaMU
JIHK

b) rne pexoMOuHaIMA NIPOUCXOAUT B IPEJENAX OUEHb KOPOTKUX YUaCTKOB
TOMOJIOTHH

B) TpeOyrommmii 00mieit (1Mo Bcei ITIMHE MOJIEKYIIbI) TOMOJIOTHH MEXKTY
PEKOMOUHUPYIOIIUMHU y4aCTKaMU

I') Bce yTBEp:K/I€HUS BEPHBI

3. Haiinure npaBuiibHOE Ha3BaHUE PepMEHTOB, (PPAarMEHTUPYIOIIUX MOJIEKYJIbI
JHK, myrem runponmza odeux neneit JJHK

A) Pectpukrassr

b) Peseprassl

B) JHK-nonumepassr

I') Dunonykeassl

4. llepeuncnure hepmeHTsl, HeOOXoaMMBIe a7 co3nanus pJHK pectpukraso-
JIMTa3HBIM METOJIOM:

A) Pectpukrasel, PHK-nmonmmmepassr

b) Pectpukrassl, JIHK-nonumepasbt

B) IHK-nurasel, pecTpuKTassl

I') DupoHyKI€a3bl, peCTPUKTa3bl, TEPMUHAIbHBIE TPaHCPEPa3bl

5. Bekropsl, obecnieunBaromue perukanuio pJIHK B kieTke-penunuente
Ha3bIBAIOTCS:

A) PekoMOMHUpYIOIIUMU

b) Knonupyrouumu

B) NuTerpatuBHbIMU

I') Dxcnpeccupyromumu

6. EcrectBenHbIM cioco6oM BHeapenus p/JHK B kieTky-perunueHT npu ycaoBuu
MCIIOJIb30BaHUs B KAUYECTBE BEKTOpA MJIa3MH bl Oy IET:

A) Tpachopmarius

b) Tpaucoekuus

B) Tpaucaykums

I') Konbtoramus

7. CobepuTte KacceTy SKCIPECCUU U3 DJIEMEHTOB:

A) lleneBoii reH, npoMOTOp, TEPMUHATOP

b) LleneBoii reH, MpOMOTOP, CENEKTHUBHBINA MapKep

B) LleneBoii reH, npoMoTOp, Ori-y4yacToK

I') IIpomoTop, Ori-y4acTok, TEpMUHATOP

8. IlopaxeHne Ha3eMHOM yacTH pacTeHUd U (OPMUPOBAHNE KOPOHYATHIX TaJIJIOB
BBI3BIBAIOT:

A) R-mmazmu et

b) F-mmasmupr

B) Ti-umazmubt

I') Ri-mutazmu sl

9. Haiinmure Ha pucynke oonacts T-JIHK Ti-mutazmuasr

A) A
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10. OuxorenHsoii B Ti-turazMuze saBisiercd 00JacTh
A) Ori E.coli

B) Vir

B) T-IHK

I') Ori A. tumefaciens

11. Kak co3maercst HeOHKOTeHHas Ti-Turazmuia

A) ynanstotces Ori-o61acts E.coli

b) ynansiercs Vir-o6iactsb

B) ynansercs obnacts T-/ITHK

I') ynansercst Ori-obnacte A. Tumefaciens

12. OxapakTepu3yiTe cOCTaB U MEXaHU3M JCHCTBHs OMHAPHBIX BEKTOPOB

virF virA virB virG virC virD virE

vir region

\E

‘\ T-DNA

eonn
Genomic DNA

13. JlaifTe onpeaesieHne TEPMUHY HHCEPIIUS B KJIACCU(UKAITUU XPOMOCOMHBIX
MyTalHi

Ti helper
plasmid

14. Onpenenute TN MyTaluid, 0003HaYEHHBIX OYKBOH «A»
Point mutations

No mutation b I
A B B r
DNA level TTC i ATC TCC TGC
mRNA level AAG AAA UAG AGG ACG
protein level Lys Lys STOP Arg Thr
\ X >
> ) T
[ [
A) Honcenc

b) Caiinenc
B) HekoHncepBaTuBHbBIE MECCEHC
I') KoncepBaTtuBHbBIE MHCCEHC

0) KpuTEepUU OIICHUBAHUS KOMITETEHINH (PEe3yabTaTOB)
- OCHOBHOUM KPUTEPHI1 BHICTABJIICHHS OLIEHKH — KOJIMYECTBO MPABMIHHBIX OTBETOB.

B) OIIMCaHHEC HIKaJIbl OLICHUBAaHU S
- OICHUBAHUEC PE3YJIbTATOB TCCTUPOBAHUSA IPOBOJUTCS I10 OanbpHOI cucTemMe



B quamna3oHe oT «0» 1o «3» 0aJuIoB.
Kaxnplii Tect cogepxut o 3 Bonpoca. 3a Kax/Iblii PaBUIbHbIN OTBET
Hauucisgercs 1 6am.

8.3.4. /loknao c npezenmauueii
a) TUMOBBIC 33JaHUs (BOIIPOCHKI) - 0Opa3el:

. AHTHOMOTHUKU: OTKPBITHE, IPOOIEMBI U IEPCIEKTUBBI

. MHKpOOpranu3msl — por u300MiIus

. Merarenomuka: npo6yieMsl ¥ IepPCIIEKTUBBI

. 'enom 4enoBeka — SMOXabHBINA MPOEKT: HAJEK/IbI, OOEIbI, pa304apOBaHUs
. MyTareHsl ¥ aHTUMyTareHsl B IPOyKTaxX MUTAaHUS

. 'enomM MuKpoOpranuzMoB

. 'eneTnueckas MHXKEHepHs: IPOOJIEMBbI OTYYEHUS DYKaPUOTHUUECKUX OEIKOB
. Uatponykuus MO B okpyxaromryto cpeny. Mudsl 1 peaabHOCTh

. TpaHncreHHbI€ pacTeHUs: UCTOPUS, TPOOIEMBI U IEPCIIEKTUBBI

10. [omuaopsI ¢ «3yOamMu»

11. 'eHoMoauUIIMPOBAHHBIHN MICHX03

12. I'ensl criopta

13. KneTo4Hble TEXHOJIOTUU: NTOJIy4YeHHEe OMOIOTMYECKH aKTUBHBIX BEILECTB
14. CTBOJIOBBIE KJIETKU: UCTOPUS, TPOOIEMBI, IEPCIEKTUBbI

15. [Ipo6siemMbl KJIOHUPOBAHUSA: TEOPHS U MPAKTUKA

16. PerenepatuBHbIi 1IETK

17. DHepreTrueckasi OMOTEXHOJIOTUS: TPOOIEMbI U IEPCIEKTUBbI

O 00 1 N DN B W —

0) KpuTEepUU OILICHUBAHUS KOMIIETEHIMH (PEe3yabTaTOB)

- IPaBUIILHOCTH O(OPMIICHHSI TPE3CHTANH (TUTYJIbHAS CTPAHUIA, CTPYKTYPHPOBAHUE, BU3yaTH3aIIUs

MaTepuaia, HaIu4ue clliaiijia co CIIMCKOM MPOpabOTaHHBIX HCTOYHUKOB);
- YPOBEHB PACKPBITHSI TEMBI JTOKJIa1a / IPOpadOTaHHOCTh TEMBI,

- CTPYKTYPUPOBAHHOCTBH TEKCTOBOI'O MaTepuaa;

- KOJIMYECTBO MCIIOJIb30BAHHBIX JTUTEPATYPHBIX UCTOYHUKOB.

B) ONMCAHHWE IIKAJIbl OIEHUBAHUS

- OLICHUBaHME JIOKJIa10B MPOBOAMUTCS 1O OaIbHOM cucteme B Auana3zone ot «0» 10 «10» Ganos.
Kpurepun onenku:

packpbITHe TeMbl 1okianaa (0-3 6aos),

CTPYKTYPHUPOBAaHHOCTH TeKCcTOBOTO Marepuana (0-2 6amna),

CTPYKTYpUPOBAHHOCTH mpe3eHTaruu (0-2 Oanna),

Bu3yanu3ais marepuana (0-2 6amia),

KOJIMYECTBO MPpopaboTaHHBIX HCTOYHHKOB (0-1 Gasmn).

B ToMm cirydae, eciin kakoi-TnO0 M3 KpUTEPUEB HE BHITTOJIIHEH MITH BBITIOJIHEH YaCTHYHO CyMMAapHBIH
0as CHUXKAETCs.

8.3.5. OtueTt no sa6oparopHoii padore
a) [IpumepHOe TUTIOBOE 3a/1aHKE HA JJAOOPATOPHOM 3aHSATHH.

Tema: Boinesenne JIHK u3 pacTuTe1bHBIX KJIeTOK. 3ansiTHe Ne 3

Bormpocs! k 3aHATHIO:

* Metoas! Beiienenus JJHK.

* HabGops1, nucnionb3ytontuecs npu Boienennn JJHK u3 pacTuTenbHBIX KIETOK

* [IpaBuna pabots! B mabopatopuu [1L[P-ananu3za.

Pa6ota 1. Beigenenne JIHK u3 pacTuTenbHBIX KIETOK C TOMOIILI0 Habopa «CHithKay.

Llenb paGoOThI: HAYUUTHCS TOIB30BaTHCS 000pynoBanueM [1L[P-naboparopuu 1 OCBOUTH JaHHBIH
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meto BeiaeneHus JTHK.

Hns  paboTtsl HeoOXxomumbl: Habop «CuiHMKa», pacTUTENBHBIA Marepuan, mnpubopHas 0Oasza
JlaGopaTopun MOJIEKYJISIPHON OMOJIOTHH.

Xox paboTsl:

[IpencraBien B «MeToAMYECKUX yKa3aHUSAX K HAOOpy»

B 3akmrouenuu cnenyer:

1) ykazats, kakue 3tamnbl Boiaenenus JJHK ucnonb3oBanucs,

2) yka3aTb BpeMsl IPOBE/ICHUS aHAIIN3A,

3) cpaBHUTH JaHHYIO MeTOIUKY BhieieHus JJHK ¢ npyrumu, ucroab3yeMbIMH Ha 3aHATHSIX .

0) KpUTEpUU OLIECHUBAHMS KOMIIETEHIIUHN (pe3yIbTaTOB)

1) caMOCTOSATEILHOCTD BBHITOJHCHHUS 3aaHUS

2) TPaBHIBLHOCTb ODOPMIICHHS 3a1aHHsI

3) yMeHue aHaJIM3UPOBATh U 00CYKIATh PE3y/IbTATHI 3aJaHHsI
4) ymenue GOpPMYIHPOBATH BBIBOIbI/3aKIFOUCHUE

B) OMMCAHUE Kbl OIICHUBAHUS
Bansnas: or 0 1o 3 6ayuioB

Pabora cunrtaeTcs BBIIIOJIHEHHOM, B Cly4ae eciu CTYJIeHT Habpan 2,5 Ganna.
Brimonnenue kpurepues 1, 2 - SBisieTcst 00s13aTSIIBHBIM, BBITIOIHSIOTCS CAMOCTOSITEIIBHO.
Kasxnprit kputepuii onieHnBaeTcst B 1 6a.

B xpurepusix 3, 4 npomyctumbl HemoueThl. llporecc mnpencTaBieHUs pe3yibTaTOB JIOMYCKaeT
(GOopMyYITUPOBKY MPAaBUILHOTO OTBETA B XOJI€ COOECEAOBaHUS C MIPETOIaBaTEIIEM.

Kaxxnprit kputepuii onennBaercs B 0,5 6amios

CTyneHThl, He TIocenIaBIIre J1a00paTOpHBIC 3aHATHS, OTPa0ATHIBAIOT X B HHIUBUIYATHHOM MOPSIKE
B COOTBETCTBUU C rpapkoM KOHCYIbTAIIUH MperoiaBaTeisi, KOTOpbIi uMeeTcs Ha kadeape u Ha
odunaTLHOM caiiTe Kadeapsl.

8.3.6. Pedepar
a) [IpumepHbie TeMbl pedepaToB:

1. XapakTeprucTuka OCHOBHBIX HamlpaBJICHUI HCIOJIb30BAaHUS KYJIbTYPbl M30JIMPOBAHHBIX KIETOK U
TKaHell B OMOTEXHOJIOTHH.

2. BO3MOXHOCTH UCTIOIb30BaHUS KAJLTyCHON TKaHU B OMOTEXHOJIOTHH.

3. OcHoBHBIE TUITBI MOP(OTEHE3a B KYJIBTYpE KaJUTYCHBIX TKAHEH.

4. Ilony4yeHue nepBUYHBIX METAOOIUTOB B UCKYCCTBEHHBIX YCIIOBUSAX (PepMEHTAINH.

5. IlonydeHue BTOPUYHBIX METAOOIUTOB B UICKYCCTBEHHBIX YCIOBUAX (hepPMEHTAIIUH.

6. KinoHanpHO€ MUKpPOpPa3MHOKEHHE PACTEHUH.

7. IlyTn 0340pOBIIEHUS IOCAOYHOTO PACTUTEIBLHOIO MaTepHrala OT BUPYCOB.

8. TpaHcreHHble )KMBOTHBIE, TPOIYLUPYIOIINE OMOTOTUYECKH aKTUBHBIE BEIIECTBA MEAUIIMHCKOTO U
TE€XHOJIOTMYECKOI0 Ha3HAYECHHUS.

9. Co3nanue pa3HbIX TUIIOB TPAHCTEHHBIX JKUBOTHBIX.

10. KnnonupoBaHue >KMBOTHBIX.

11. BuorexHomornyeckre MeTo bl MOTY4YEHHs] HOBBIX BaKIIMHHBIX MTPENapaToB.

12. [Momyuenue pepMEHTHBIX MPENApaTOB HA OCHOBE KYJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB.

6) Kpurepuu onieHuBaHUS KOMIIETEHIIHIA:
- TpaBUIBHOCTH oOQopmiieHuss pedepara (TUTyJIbHAs CTpaHMIA, OIJIaBIeHHE U OQOpMIIEHHE
HMCTOYHHUKOB);
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- YPOBEHB PACKPBITUS TeMBI pedepara / mpopaboTaHHOCTH TEMBI,
- CTPYKTYPUPOBAHHOCTh MaTepUAIIA;
- KOJIMYECTBO MCIOJB30BAHHBIX JINTEPATYPHBIX HICTOYHUKOB.

[TpaBuna x odopmiienuro pedeparos npuseaeHsl B Y MK/ u Ha caiite kadeapsl.
B) OMMCAHUE IIKAIbl OIICHUBAHUS

OnenuBanue pedepaToB IPOBOIUTCS MO MPUHIUITY «3aYTEHOY / «HE 3aUTCHO.

«3auTeHO» BBICTABIIAETCS B Cilydae, eciu pedepar opopmileH B COOTBETCTBUE C TPeOOBaHUAMU
METOAMYECKMX YKa3aHHWH, TemMa JO0CTaTOYHO MpopaboTaHa, MaTepHal XOPOLIO CTPYKTYPHUPOBaH,
KOJINYECTBO MCIIONB3YEMOI JUTepaTypbl HE MEHee 5 HCTOUYHUKOB. B ciydae, ecnu Kakoil-mubo u3
KPUTEPHEB HE BBIIIOJIHEH, pedepaT BO3BpaIAeTCs Ha J0Pa0OTKY.

8.3.6. Cooowenue (unghopmayuonnslit nouck no npooieme)
a) [IpuMepHBIi cIUCOK IPOOJIEMHBIX BOIIPOCOB

1. [TpoGyieMbl, KOTOpBIE TOJIKHA PEIIUTh OMOTEXHOJIOTHUS

2. Kakue O1000BEKTHI U 7Sl YETO YK€ MCIIONIb3YeT OMOTEXHOIOTUS

3. Hayunble OTKpBITHS, KOTOPBIE OJAPUIIN UCCIEAOBAHUS APEBHUX U COBPEMEHHBIX T€HOMOB
4. Ycnexu v poBajibl CEIEKIIMM MUKPOOPIaHU3MOB, PACTEHUHN U )KUBOTHBIX

5. Ycnexu reHHO-MH)KEHEPHON MOoIu(pUKalUd MUKPOOPTaHU3MOB

6. Kypbesbl B TpaHCT€HE3€E 3yKapHOT

7. I'enHas Tepanus. Ycnexu U IpOBabl

8. MUKpOKJIOHAJIbHOE pa3MHOKeHue pacTeHuil. [Ipumepnt

9. CTBOJIOBBIE KIIETKH B MEIUIINHE

10. IIpuknagusie OuotexHosnoruu. [pumepst

0) KpUTEpUU OLIECHUBAHMS KOMIIETEHIIUH (PE3yJIbTaTOB)
- HOBU3HA;
- YPOBEHB PACKPBITUS TEMBI.

B) ONMCAHUE IIKAIIBI OI[CHUBAHUS

- OlLIEHUBaHUE Pe3yabTaTOB HHPOPMAIIMOHHOTO TOKCKa 10 npobieme B (hopMe KOPOTKOTO COOOIIECHUs
MIPOBOJIUTCSA 1O OAIbHOM cucTeMe B quamnaszone oT «0» mo «1» Gamna.

Kputepuu oneHku:

nosusHa (0-0,5 6asmia)

ypoBeHb packpbiTus TeMsbl (0-0,5 6arnna).

I/IHTepaKTI/IBHbIe METOAbI

HHTepakTUBHBIE METOMBI MO3BOJIIOT YYUTHCS B3aMMOJICHCTBOBATH MEXIY COOOM, BKIHOYAs
npenonasarenss. OHH COOTBETCTBYIOT JIMUHOCTHO-OPUEHTUPOBAHHOMY TOJXOMY, MPEAINOoiaraloT
KOJUIEKTUBHOE, OOY4YeHHE B COTpyAHHMUYECTBE. l[IpemonaBaTenb BBICTYNAaeT B pPOJIM OpraHU3aTopa
nporiecca 00yueHus, JUepa TPYIIIbI, CO3/1aTeNs YCIOBHUM NIl MHUIIUATHUBBI CTYICHTOB.

L]ens: OHATH B3aMMOCBSI3b MEK/Y COOBITHSIMU, aHAJIM3UPOBATh, UMETh CBOE€ MHEHHUE, CTUMYJIHMPOBATh
MIO3HABATEJbHYIO aKTUBHOCTb, COIIOCTABIIATH HOBBIE (DaKThl U MHEHUS C TEM, YTO paHee U3yueHO.
3a0dauu: Hay9UTh apryMEHTHUPOBATh U TOJEPAHTHO BECTU JUCHYT, INTy0Xe BHUKATh B CYIIHOCTh HOBOM
TEMBI, MBICIEHHO Pa3leiiATh MaTepuaj Ha BaKHEHIINME JIOTMYECKHE YacTH; OCMBICICHMIO JIOTUKH U
MOCJIEI0BATENHHOCTH B M3JI0KEHUH Yy4eOHOro MaTepuaia, K BbIIEJICHUIO B HEM TJIaBHBIX U HauOosee
CYILECTBEHHBIX MOJIOKEHUM.

I/IHTepaKTI/IBHLIe 3aHATHS MPOBOAATCH B BUAE:
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Pabora B rpynmne (npod;j1eMHbIe CHTyalMHu)

a) Criucok nmpoOJIEMHBIX CUTYaIHH

- B pesynprare aBapum TaHKepa B ATJIAHTUYECKOM OKeaHe o00pa3oBajoch He(TSIHOE STHO,
npeiipyromee k mobepexnsto CeBepHoli Amepuku. Kakue MeponpusThs MOMKHO TPOBECTH JUIS
MPEIOTBPALICHHS KOJIOTHYECKON KaTacTpodbI?

- Ha mnnanere mMONMHOCTBIO HWCTONIMIMCH TPUPOAHBIC YIiIeBogoponabl (HedTh). Mupy Trpo3ut
SHEpreTuYecKuid kpusuc. Haliaure mytu ero mpeoaoaeHus.

- CymiecTByeT rumnore3a 0 TOM, YTO Y-XpOMOCOMAa MOCTENEHHO JAETpagupyeT, 4To MOXKeT uepe3 1,5
MUJUTMOHA JIET NPUBECTH K €€ MOJHOMY Hcue3HoBeHuto. [IpeacraBpTe cebe Takoit mup uepe3 1,5
MIULIHOHA JieT. Uto nemars?

- Y npoKapuoT HET IMOJIOBOTO pazMHOXeHHs. OJHAKO reHeTHYecKoe pazHooOpasue — HeoOXoaumMoe
yCIIOBUE ISl MPHUCTIOCOOTIEHHSI K HM3MEHSIIOIMIMMCS YCIOBHSIM OKpyxatouieil cpenbl. Kak Gakrepuu
«BBIXOSAT U3 MOJOXKEHUS»?

- Cy1iecTByeT MHEHHE, YTO MOTEHIIUAN TPAIUIIMOHHBIX METO/IOB CEJeKIUU yxe ucuepnad. CormacHsl
mu Bel ¢ atum yrBepxkaerueM? [lonpoOyiiTe nath HayyHOE 000CHOBaHKME Bamiemy MHEHUIO 1O 3TOMY
BOIIPOCY.

- CyuiecTByeT MHEHHE, YTO T€HETUYECKU MOJU(UIIMPOBAaHHBIE TPOYKTHI onacHbl. CornacHbl u Bel ¢
sTuM yTBepxkaeHuem? [lonpoOyiiTe nate apryMmeHTHpOBaHHOE 000CHOBAHUE.

0) KpuTEepUU OILICHUBAHUS KOMIIETEHINH (Pe3yabTaTOB)
- MpOpabOTaHHOCTH JI0KA3aTEIHHOU 0a3bl;

- UCTIOJIb30BAHUE HAYYHOU TEPMUHOJIOTHH;

- IOTUMHOCTh YMO3PHUTEIBHBIX TIOCTPOCHUH.

B) ONMCAHHUE IIKAJIBI OLCHUBAHUS

- OIICHUBaHME NMPOBOIUTCS 10 OaIbHOM cucTeme B quana3zoHe oT «0» g0 «1» OGanna.
Kpurepuu oueHku:

popabOTaHHOCTH JI0Ka3zarelbHoi 6a3bl (0-0,5 6ayioB)

ypoBeHb packpbiTust TeMsl (0-0,25 6amioB),

BnajseHue Tepmunonorueit (0-0,25 6anios).

MyJabTHMeIHIHOE 3aHATHE

MynbTuMeauitHOE 3aHATHE SIBISETCS OJHOM M3 (QOopM HMHTEpakTUBHOro Meroaa. Ha 3ansaTusx
UCIIOJIB3YIOTCA  MYJIBTUMEAUMHBIE MaTepuajbl, KOTOPbIE COJIEpXKAT KOPOTKHE BHUACO-JICKLUH,
nepeMeskaromuecss 3aJjaHusaMu B Bujie Tecta. CTylneHTaM Ipejularaercss AaTh OTBET Ha TECTOBOE
3aIaHKE 110 XOAY U3Y4YEHUsI MaTepuaia, OTBETUB CAMOCTOATENIBHO y KoMIIbloTepa. [Ipu HenpaBuibsHOM
OTBETE BUJCOCIOKET aBTOMATUYECKU MOBTOPSETCS /10 TE€X IMOp, MOKa He OyJeT BBEIEH NMpaBUIbHBIN
OTBET.

Kpurepun onenku:

1 Gamn — OTBET AaH BEPHO;

0 GanyoB — OTBET JjaH HE BEPHO.

8.4. llIkasaa oneHKH 00Pa30BaATENbHBIX H0CTHKEHHIT
WroroBast aTTecTarus 1o AUCIUIIINHE onleHuBaeTcs mo 100-0amibHON mIKalie U MpeCTaBIseT

CyMMy OaljioB, 3apa0OTaHHBIX CTYJEHTOM IIPU BBHIMOJHEHWHM 3aJlaHUd B paMKax TeKyled u
MIPOMEKYTOUYHOM aTTECTALNKI

Cymma Ouyenka no 4-x 6annvhoil wikane Ouyenka | Tpebosanus K ypoeHio oceoeHus
oannos ECTS | yueonou oucyunnunut
90-100 5- «omauunoy/ «3aumenoy A OlneHKa «OTJIMYHO» BBICTABIISAETCS
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CTYIICHTY, €CITH OH TJTyOOKO U
IIPOYHO YCBOWJI IIPOTrPaMMHBII
MaTepual, HCYEPIbIBAOIIEC,
MOCIIEZ0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro U3jaraer,
YMCCT TCCHO YBA3bIBATH TCOPHIO C
HPAKTHKOH, UCIIOJIb3YET B OTBETE
MaTepuag MOHOTpapuIecKOn
JIATEPATyPhI

85-89

75-84

70--74

4 - «xopoutoy/
«3a4menHo»

65-69

60-64

3 - «y0osremsopumenvhoy/
«3a4meHo»

OneHka «xXopoI0» BbICTABIIAETCS
CTYIEHTY, €CIIi OH TBEPIO 3HAET
MaTepuai, rpaMOTHO U IO
CYLIECTBY M3JIaraer ero, He
JIOTIYCKasl CYIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC

OneHka «y10BIETBOPUTEILHO
BBICTABJISICTCS CTYJICHTY, €CIIH OH
UMEET 3HAHUSI TOJIBKO OCHOBHOT'O
Marepuaia, Ho He YCBOUJI €ro
JieTajiel, TOMyCKaeT HETOYHOCTH,
HEJIOCTATOYHO TMPABUIIbHBIC
(hOpMyIIMPOBKH, HAPYIIICHUS
JIOTHYECKOW TIOCIIeIOBATEIIBHOCTH
B M3JI0)KEHUH MTPOTPAMMHOTO
marepuasa

0-59

2 - «HEeY0081emEOPUMENbHOY/
«He 3aUmeHO»

OneHka «Hey10BIETBOPUTEIILHO
BBICTaBJISIETCS CTY/IEHTY, KOTOPBIN
HE 3HAET 3HAYUTEIILHON 4aCTH
IIPOrpPaMMHOTI0 MaTepHaia,
JOITYCKA€eT CYLIECTBEHHBIE
omnOku. Kak mpaBuiio, orieHka
«HEYJOBJIETBOPUTEIBHO» CTABUTCS
CTYyJI€HTaM, KOTOPbIE€ HE MOTYT
MIPOJOJIKUTH 00ydueHue 6e3
JIOTIOJTHUTEIIBHBIX 3aHATHIH 110
COOTBETCTBYIOIIEH TUCIUIUINHE

9. IlepeyeHb OCHOBHOI M JONOJHUTEIbHOI Y4eOHON JUTEepaTyphbl, HEOOXOAMMOIi /151 0CBOEHMS

AUCHUIIJIMHBI

a) ocnogHas yuebHan numepamypa:
1. Caswixus, 0. O. buotexnomnorus : yue6. mocobue mist crya. By3oB / FO. O. Cazsikus, C. H.
Opexos, . U. Yakanesa ; pea. A. B. Katnunckuit. - M. : Akagemus, 2008. - 256 c. : ui. -

(Boiciiee npodeccuonansHoe odpazoBanue). — 10 k3.

2. CmonsieB B.IL., [Tnomko E.A. OcHoBbl OnMoTexHONIOTHH. HaydHbIE OCHOBBI OMOTEXHOJIOTHH:
yuebHoe nocobue — CIIOIJITY (Canxr-IlerepOyprckuit rocyiapcTBEHHBIN J1€COTEXHUYECKHUNA
yuuBepcutet), 2012. — 112 c. http://e.lanbook.com/books/element.php?pll_id=45315

3. Cmonsie B.IL., ITnomko E.A. OcHOBBI IPOMBIIIUIEHHON OMOTEXHOIOTUU: ydeOHOe TToco0ue. —
CIIOIJITY (Canxrt-IlerepOyprckuii rocy1apcTBEHHBIN JIeCOTEXHUYECKUI yHUBepcUuTeT), 2012.
— 56 c. http://e.lanbook.com/books/element.php?pll_id=45316
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0) OonoanumenvHan yueoOHas aumepamypa:

1. 'enetnyecku MOAUGUIUPOBAHHBIE MCTOYHUKU MUIIM: OI[EHKA 0€30MacHOCTH U KOHTPOJIb: Hayd.
m3nanue / Y. H. Akciok, O. B. AuucumoBa, H. A. Kupnarosckas u ap. ; pea. B. A. TyrenbsH ;
PAMH. - M.: U3n-s0o PAMH, 2007. - 444 c. — 5 3Kk3.

3. Ilpumpoys C. 'enomuka. Pons B Mmenunune : niep. ¢ anra./ C. [Ipumpoys, P. Traiimen ; pen.: E. /1.
Cgepanos, C. A. Jlumbopckas. -M.: BUHOM. Jla6oparopus 3nanmii, 2008.-277 ¢. — 5 3k3.

4. EropoBa T.A. OcHoBBI OHOTeXHOJOTHH. Yueb. mocodue amns By3oB. — M.: Akagemus, 2005. — 208 c.
— 6 mT.1. buorexnosorus — 4ro 310 Takoe? — M.: Monoaas reapaus, 1989. — 301 c.

5. buprokos B.B. OcHOBBI poMBIIIIIEHHON OMOTeXHOI0THU. Y4ebd mocodue st By30B. — M.: Koocc,
2004. — 296 c. — 5 mir.

6. I'mux b., [Tacrepnak [[x. Monekymnspraas ouorexHosorus. [IpuHiumnel 1 npuMenenue. — M.: Mup,
2000. — 456 c.

7. Hevnep JIx., Ckorr P. ['ennas wmxeHepus pacrenuii: JlaboparopHoe pykoBoacTBo. — M.: Mup,
1991. -329c.

8. Cunrep M., bepr II. I'ensl u reHomel. — M.: Mup, 1998. — 703 c¢. 4. CenbCKOXO35HUCTBEHHAS
ouotexnonorus / [lox pen. Axan. PACXH C. lleBenyxu. — M.: Boicmas mkouna, 2003. — 265 c.

10. Ilepeyennb pecypcoB™ HHGOPMALMOHHO-TeIeKOMMYHUKANIMOHHOH ceTu «AHTepHET» (1a1€e -
ceTh « AHTEpHET»), HEOOXOTUMBIX JIJISI OCBOEHUSI U CHUTLIMHBI

1. Hayunas snektponHas oubnuoreka: http://eLIBRARY.RU.
2. UsparenbctBO «JlaHby». DnekTpoHHO-OMONMMOTEUHast cuctema. http://e.lanbook.com.

3. web-pecypchl 1m0 OMOTEXHOJIOTMM WWW.genoterra.ru; www.sciteclibrary.ru; www.cbio.ru.
(mara mocnennero oopamenus 19.08.2014)

4. www.isir.ras.ru/ - HuterpupoBaHHas cucTeMa HWH(POPMAIMOHHBIX pecypcoB Poccuiickoit
Axkanemun Hayk.

5. www.merlot.org/merlot/materials.ntm?category=2608&&sort.property=overallRating -
MERLOT — Multimedia Educational Resource for Learning and Online Teaching. Paznmen
«Biology»

6. www.nature.ru - YueOHUKH, HaydHble MOHOTpa(uH, 0030pbl, JTaOOPAaTOPHBIE MPAKTUKYMBI B
CBOOOJIHOM JIOCTYyIIE Ha caiiTe xxypHayia Nature.

7. www.viniti.msk.su/ - Bcepoccuiickuii Wuctutyr Hayunoit u Texuuueckoir HHdopmanuu

(BUHUTH PAH).
8. Human Mitochondrial Genome Database (M1TOMAP) - http://www.mitomap.org
9. National  Center for  Biotechnology Information  (NCBI) -  http:/Avww.

ncbi.nlm.nih.gov/discase/

11. MeToauueckue YKazaHus AJ1sd oﬁyqamumxcn 0 OCBOCHHUIO NUCHHUITJINHBI

[Ipu wu3ydyenun kypca «BBeneHue B OHOTEXHOJOTHIO» HEOOXOJUMO PYKOBOJCTBOBAThHCS
JUIaKTUYECKUMHU €IMHUIIAMU, TPEJCTaBICHHBIMU B 00pa30BaTeIbHOM CTaHJApTe AUCHUILIUHBI U
yueOHOM MporpaMMoi, cocTaBiIeHHOI cornacHo CTaHaapry.

ITporpamMma npeycMaTpuBaceT:

Jlexmum: 16 gacos (1 yac B HEJEIIO)

Opranuzanms 1eATeJJbHOCTH CTY/A€HTA!

e [lo Temam Bcex JEKIMN UMEIOTCS MPE3CHTAIUH.

e OTaenbHO CTAapOCTe TPYMIBI BBIAACTCS CIHCOK PEKOMEHYEeMOM JUTEPaTyphl, UMEIOMIEHCS B
o6ubmuoreke AT, aiis u3ydeHus TeM 1o Kypcy.
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CTyaeHT AODKeH WMETh JIGKIIMOHHYIO TeTpalb, Tae OQOopMIIIeT KOHCHIEKT JCEKIHHA: KpaTko,
CXEMaTU4YHO, TIOCJEIOBATEIIbHO (PUKCUPYET OCHOBHBIC TOJOXKEHUS, BBIBOJABI, (DOPMYITHPOBKH,
000011IeHMS; TTOMEYaeT Ba)KHbIC MBICIH, BBIJICISIET KITFOUEBBIE CJIOBA, TEPMUHEI. [IpoBepka TEpMHUHOB,
MOHATHUI C NOMOUIBIO SHIUMKIIONEINM, CIIOBAPEH, CIPABOYHUKOB C BBINMCHIBAHUEM TOJIKOBAHUW B
terpaab. OO03HAYUTHh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPHIA BBI3BIBAECT TPYAHOCTH, MTOMETUTH U
MOIBITATECS HAWTH OTBET B PEKOMEHIAYEeMOM JMTeparype. Eciin CcaMOCTOATENIbHO HE YHaeTcs
pazo0paTrbcsi B Marepuaje, HeoOXoauMo copMyIMpoBaTh BONPOC M 3a7aTh MpeErojaBaTeli0 Ha
KOHCyJbTauu. ['paduk KOHCYIbTalMA UMeeTcsl Ha Kadeape W B JIEKTPOHHOM BHJIE HA CTPAHUYKE
Kadeapel.

IpakTnyeckue 3aHATHA: 32 yaca (2 yaca B HEJIEIIO).

CeMmuHapcKue 3aHATHS NPU3BAHbI HAYYUTHh CTYIEHTOB Pa30upaThesi B MPOOIEMHBIX BOIPOCAX
(U3M0I0TMH YEIOBEKa U KUBOTHBIX, OPUEHTUPOBATHCS B CHELMATIBHON JIUTEPAType, CAMOCTOSTENLHO
paboTaTb C JUTEPaTYpHbIMU M D3JIEKTPOHHBIMM HCTOYHMKAMH, HAYYUTHCS OCYIIECTBISATH IOMCK
(bu3noI0rnuecKoi HHPOPMALIUY, YSICHATh U YMETh OLIEHUBATh PA3JIMUHbIE TOUKH 3PEHHSL.

Llenpl0 CEeMMHAPCKHUX 3aHATHHA Ui CTYACHTOB, IPUCTYNAIOMINX K M3YYCHUIO Kypca, SBIseTcs: Ooiee
rJ1y00OKO€ 3HAKOMCTBO C KIIFOUEBBIMHU TEOPETUYECKHMMHU BOIIPOCAMH, U3Y4a€MbIMHU HA 3aHATHUIX.
OcHOBHBIE 337a4u:

1) oOpeTeHue HaBBIKOB HAayYHO-UCCIIEI0BATEILCKOW pabOThl HA OCHOBE aHAN3a TEKCTOB HCTOUHUKOB
U IPUMEHEHUs Ppa3IUYHbIX METOJOB MCCIEN0BaHUS; 2) BBIPAOOTKAa YMEHHUS CaMOCTOSITENIbHO U
KPUTUYECKH MOAXOIUTh K H3y4aeMOMYy MaTepuaidy, BKIo4asg Oubiauorpaguio u CpeiacTBa
anexkTpoHHOH nHpopmaru (UaTEpHET);

Opranunzanus 1esiTeJIbHOCTH CTY/ICHTA!

B Hauvane xaxJoro cemectpa CTYAEHTHI MOJy4YarOT IUIAH CEMHUHAPCKUX 3aHATHH, CIIMCOK TEM
JUIsl TIOATOTOBKM K JIOKJaJaM, HalucaHuio pedeparoB, a TakKe IPOBEIEHUIO 3aHATUH B
MHTEPaKTUBHBIX (hopMax.

JlJi1 MOATOTOBKH K 3aHSTHSAM HEOOXOIMMO IOJIb30BATHCS PEKOMEHAALUSAME 110 0(hOpMIICHHUIO
pedepaToB 1 MOArOTOBKH AOKJIal0B. PekoMeHaannu umeroTcs Ha kKadeape 1 B JIeKTPOHHOM BHJIE Ha
CTpaHu4Ke Kadeapsl.

JlaGopaTopHusle 3ansTusi: 16 yacos
Opranu3anus aesiTeIbHOCTH CTYA€eHTa:

e K mabopaTtopHbIM paboTaM BBIAAFOTCS PACIEYaTKH C COJEpKaHWEeM paboT, METOAMYECKHUMHU
PEKOMCHAAIUAMHU, BOIIPOCAMHU AJId CaMOIIOATOTOBKH K 3allIUTC.

e Pacmeuatka CcO COHCKOM MaTepuaJoB H OOOpYyIOBaHHUS, HEOOXOAMMBIX K KaKIOH
nabopaTopHO# paboTe, XpaHUTCS B TaOOPATOPUU.

[lepen KaxapIM 3aHATHEM, HEOOXOIUMO, BHUMATENBHO H3YyYHTh MaTepuall, MNpPEAJIOKEHHBIH B
METOAMYECKHX YKa3aHWsSX Ul MPOBEACHUs Ja0opaTOpHbIX paboT mo aucuumiiuHe «BBenenue B
OonoTtexHonoruo». IlpM TOArOTOBKE K 3aHATHAM HEOOXOAWMO WCIIONB30BaTh OCHOBHYIO W
JIOTIOJTHUTEIBHYIO JINTEPATypy, KOHCIEKT JIEKIMH, a TakKe 3JeKTPOHHBIE pecypchl. BrimonHeHue
71a00paTOPHBIX PabOT HEOOX0AUMO i (POPMUPOBAHUS MTPAKTUYECKUX HABBIKOB paOOTHI ¢ MpUOOpaMu
U TIOATBEPKICHHS Ha MPAKTHKE MMOJTyYCHHBIX TEOPETUICCKUX 3HAHUH.

3amura 1ab0opaTopHBIX PabOT MPOXOAUT B YCTHOHM ¢opme. Bompocs! a1 caMOMOATrOTOBKH U
3aIUATHl JIAOOPATOPHBIX PaldOT BBIJAIOTCS CTYACHTAM B Haudaje CEMeCTpa W HMMEIOTCS Ha caiTe
Kaeapsl.

KonTpoJbHbIe padoTsI:
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[TonroroBka mpenmnosaraetT NpopaboTKy JEKIIMOHHOTO MaTepuaia, COCTaBJIeHUE B PadOUnX TEeTpaasx
BCIIOMOTATENIbHBIX CXEM IS HarJIITHOTO CTPYKTYpUPOBAHUS MaTepuayia C IENbI0 YIPOLIEHUS €ro
3anmomuHaHus. OOpaiaTh BHUMaHUE HAa OCHOBHYIO TEPMHUHOJIOTHIO, KJIACCU(PHUKAIIUIO, OTITUYUTEIbHBIC
0COOEHHOCTH, HAJIMYME COOTBETCTBYIOIIMX CBSI3€U MEXKY OTACIbHBIMU MPOIIECCAMHU.

IToaroroBka AoKJIaga K CEMHUHAPCKOMY 3aHATHIO

OcHOBHBIE 3Tallbl IOATOTOBKH J10KJIa/1a

- BBIOOD TEMBHI;

- KOHCYJIbTalUsl IIPEI0aBaTeNs;

- [IOAOTOBKA IJIaHa JTOKJIA/a;

- paboTa ¢ HICTOYHUKAMHU U JINTEPATypoi, cOOp MaTepuaa;

- HallMCaHUE TEKCTa JJOKJIAJa;

- ohopMIIeHHE PYKOIIMCH U MPEIOCTABICHUE €€ MPEo1aBaTelio 10 Havyaua JJOKJIaa, YTO ONpeIeisieT
TFOTOBHOCTb CTYA€HTA K BBICTYIUICHUIO;

- BBICTYIIJICHHE C JIOKJIAZIOM, OTBETHI Ha BOIIPOCHI.

Tematuka nokinana mpeasaraercsa mpenogaBareneM. Jlokiang MoxeT OBITh MOJITOTOBJIEH Kak B
[I€YaTHOM, TaK U B pyKONIUCHOU (hopme.

TexHuueckue TpeOOBaHUA K TeKCTy nokianaa: mpudt 14, marepsan 1,5, o00bem — 3 nucTa.

Tekct nOKIana JODKEH HWMETh TUTYJIBHBIH JHCT, O(QOPMIICHHBI B COOTBETCTBHH C 0Opasiom,
umerommcs Ha kKadenpe, u cogepxkarb D.M.O. crynmenta, ®.M.O. mpenonamaTens, Ha3BaHUE
npeaMeTa, TeMy JOKJIajaa, Tof BBINOJIHEHUS], IJIaH JoKjana. Jlokiaaa J0KeH colepkarh NMpaBUIbHO
0(OpPMIICHHBIE CCHUIKHM HA UCIOJIb30BAHHBIE HCTOUHUKH U JIUTEPATYPY.

CryneHT JOJKEH TIPOBECTH JOMAIIHIOK PENETHIMIO YCTHOTO BBICTYIUIEHUS C JOKJIAIOM U
YIIOCTOBEPUTHCS, UTO [0 BPEMEHU JO0KIA/ YKJIaAbIBAETCS B OTBEJACHHBIE AJISl HETO 6-7 MUHYT.
Homamnsisi (BHeayAUTOpHAsl) MOATOTOBKA JIOKJAJga OIIEHUBAaeTCA 10 2-X 0ayuioB, BBICTYIUICHUE W
OTBETHl Ha BOMPOCHI TaKXke A0 2-X OaIoB (XapaKTepHCTHUKA OLIEHKH YCTHOTO BBICTYIUICHHUS JlaHa
BblIlIEe). MITOTO 3a BBINOIHEHUE JAHHOIO 33JaHUS CTYACHT MOKET IOJYyYUTh 10 4-X 0aJuIoB.

Pedepar

[TonroroBka pedeparoB HalpaBl€Ha Ha pa3BUTHE U 3aKpeIIeHUE Yy CTYACHTOB HaBBIKOB
CaMOCTOSITENIFHOTO TNIyOOKOTO, TBOPUYECKOTO M BCECTOPOHHETO aHalW3a HAayyHOW, METOJANYECKOH M
JPYTroM JINTEpaTyphbl MO aKTyalbHBIM IpoOJieMaM JHUCUUIUIMHBI; Ha BbIPaOOTKY HaBBIKOB U yYMEHUM
IpPaMOTHO U yOeIUTeNbHO M3jaraTb MaTepuall, 4eTKOo (opMylupoBaTh TeopeTHUYeckHe 000OIIeHHs,
BBIBOJIbI M TpakTU4YecKue  pexkomeHjnauuu. PedepaTsl  [OMKHBI ~ OTBEYaTh  BBICOKUM
KBAJTM(PHUKAIIMOHHBIM TPeOOBAHUSM B OTHOUIEHUH HAYYHOCTH COAEP)KaHUS U 0POPMIICHHUSL.

TpeboBanus kK opopmiieHHIO pedepara UMEIOTca Ha Kadeape U B JIEKTPOHHOM BHJIE Ha CTpaHUUKE
Kadenpsl.

CamocrositebHas padora: 80 yacos
e CrTymeHTbl CaMOCTOSITEJIBHO MPOpadaTHIBAIOT MaTepuayl MO MPEAIOKeHHBIM Temam. dopma
OTYETHOCTH — KOHCIEKT. MaTepual BXOIMT B BOIPOCH MPOMEKYTOYHOTO, TEKYIIEro Hu
HUTOTOBOTO KOHTPOJIS.

PaGoTa ¢ yueOHOM 1 HAYYHOW JTUTEPaTypOl SBISIETCS TJIAaBHOM (POPMON CaMOCTOSITETFHON PabOTHI
U Heo0XoaMMa MpH TMOATOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKUX 3aHATHAX, K MOJIYJIbHBIM
KOHTPOJIbHBIM paboTaMm, TECTHpPOBaHHUIO, Sk3aMeHy. OHa BKJIIOYaeT MNpopaboTKy JIEKIHOHHOIO
MaTepuanga - HW3Y4EHHE PEKOMEHJIOBAaHHBIX MCTOYHMKOB M JIUTEPATyphl IO TEMATUKE JIEKLHUH,
KOHCIIEKTUPOBaHUE MOHOTpaduil 1 HAy4YHbIX CTaTeH 10 TeMaM CEMUHAPCKUX 3aHSTUH.
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KoHncnekTsl Hay4HON JUTEpaTyphl NMPU CAMOCTOSITENILHOM MOJATOTOBKE K CEMUHAPCKUM 3aHSATHUSM
JIOJI’KHBI OBITH BBITIONHEHBI aKKypPaTHO, COJIEPIKATh OTBETHI HA KAXKIBIN MMOCTABJICHHBIN B TEME BOIIPOC,
UMETh CCBUIKY Ha MCTOYHHMK WMH(pOpMaluu ¢ 00s3aTelbHBIM YKa3aHHEM aBTOpa, Ha3BaHWUS U roja
U3JIaHUST UCTIOJIb3YeMOM HayIHOU NuTepaTypbl. KOHCIIEKT MOKET OBITh OMOPHBIM (COAEPKATH JIUIITh
OCHOBHBIE KJIIOUYEBbIC MTO3UIUH), HO IIPU 3TOM MO3BOJISIOLUIUM AaTh MOJHBIN OTBET 110 BOMPOCY, MOKET
OBITH IOJIPOOHBIM. OOBEM KOHCTIEKTA OMPEIEISICTCS CAMUM CTYICHTOM.
B nporiecce paboThl ¢ yueOHON U HAyYHOH JIMTEPATYpOH CTYICHT MOXKET:

e JleaTh 3alKCU MO XOAY YTEHHUS B BMJIE MPOCTOrO WM Pa3BEpHYTOro IjaHa (T.e. CO3/1aBaTh

nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

® COCTaBJIATH TE3UChl (LUTUPOBAHUE HauOOJIee BAXKHBIX, 3HAYUMBIX MECT CTaTbU WU
MOHOTpaduu, KOPOTKOE U3II0KEHHE OCHOBHBIX MBICIIEH aBTOPA);

® TOTOBHUTH AaHHOTALUU (KpaTKoe 0000IIeHNE MPOOIEMHBIX BOIIPOCOB PaOOTHI);

® CO37aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3HUCHI, KOTOPBIE COJCPIKAT U JOKA3ATEIbCTBA).
KoHcnekTsl eKuii ¥ HayqHOH JTUTEpaTyphl B 003aTEIIEHOM TOPSIKE IPOBEPSIOTCS MPENoaBaTesieM
au00 BO BpeMsl CEMHHAPCKOTO 3aHATHs, JHUOO BO BHEAYAUTOpPHOE BpeMs (MO0 YCMOTPEHUIO
MIPETNOo1aBaTes).
3a KOHCIIEKT CTYJEHT MOXKeT mmostyduts ot 0,5 1o 2-x Oamia.

HUToroBblii KOHTPOJIb: 3K3aMeH (7 cemecTp)

e Bompocs! K 5Kk3aMEHY BBIJAIOTCS CTYyIEHTaM B 3JIEKTPOHHOM M paclieyaTaHHOM BUJE B Hayaje

cemecTpa.

[ToaroToBka Kk sk3amMeHy TpeOyeT OoJiee TIIATEIBLHOTO M3YyYEHHs] MaTepuaia 1o TeMe WiIn OJIOKY
TEM, aKIEHTUPOBAaHUS BHUMaHMs HA ONPEIEIICHUAX, TEPMUHAX, COJEP/KAaHUU TIOHATUH, 1aTaX, UMEHaX,
XApPaKTCPUCTHUKAX OTACIBbHBIX coObITuii. Kak IIpaBHJIO, IIPpU MMOATOTOBKEC K TCCTUPOBAHHUIO U 3K3aMCHY
UCIOJIb3YeTCsl OCHOBHOW y4eOHUK, PEKOMEHJIOBAHHBIM B paboyeil mporpamMme, a TakKe KOHCHEKTbI
JIEKIIMM ¥ HAYYHOU JIMTEPaTyphl, COCTAaBICHHBIE B XOJ€ U3Y4YECHHI BCErO Kypca.

12. TIlepeuyenbr UH(POPMAIUOHHBIX TEXHOJOIHH, WCHOJAb3yeMbIX MPH OCYIIECTBJIEHUH
o0pa3oBaTeIbHOIO Mpouecca Mo JMCHUILVIMHE, BKJII0Yasi epedeHb NPOrpaMMHOro odecrevyeHust
1 MHGOPMANMOHHBIX CIPABOYHBIX CHCTeM (IPU HEOOXO0IMMOCTH)

1. Ucnionp30Banue crai-pe3eHTalui Py NPOBEACHUN JEKIINOHHBIX 3aHATHI
2. Opranuzanus B3aumojeictBus ¢ obydaroummucs nocpeactsom OMOC T'yrn kiace (IIposepka
JIOMAIITHUX 3a/laHui U KOHCYJIbTUPOBAHUE).

IIpy yTeHUM NEKIMM MO TaHHOMY KypCy MCHOJIB3YIOTCS MYJIbTUMEAUNHBIE TEXHOJIOTUN B ayIUTOPHUAX
HNATO HUAY MU®U, ocHalIEHHBIX KOMIIBIOTEPAMHU, IKPAHOM U IIPOEKTOPOM.

JlaGopaTopHbIe 3aHATHUS MPOBOAATCS B CIEUATIBHO 000pyI0BaHHON JabopaTopuu Kadeapbl Takxke ¢
UCIIOJIb30BAHUEM MYJIbTUMEIMIHOTO KaeapalbHOro 000py10BaHusl (KOMIIBIOTEP, IKPaH, IPOEKTOP).

12.1. Ilepeuenv ungopmayuoHHbIX MEXHONOUIL

[Tpu ocymecTBneHHH 00pa30BaTEILHOTO MPOIecca O AUCIUTLTUHE UCTIOIb3YIOTCS
crnenyromue HHHOPMaIMOHHBIE TEXHOJIOTUH:

— TIPOBEJCHHE JICKITUI M MPAKTUICCKHUX 3aHATUN C CIIOIh30BAaHUEM CIIaiI-ITPEe3CHTAIIHIA;

— HCIOJIb30BaHUE TEKCTOBOTO peaakTopa Microsoft Word,

— OpraHu3aIys B3auMoIeUcTBH ¢ oOydatommmucs nocpeactsom SNOC.

12.2. Ilepeuensv npozpammnozo obecneuenus

1. TexcroBsiii pegakrop Microsoft Word (Microsoft Windows 10 Pro — [lorosop Nel3223a ot
27.10.2020r).;
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2. Penaxrop npesenrtarmii Microsoft PowerPoint (Microsoft Office 2016 Professional Plus —
Jorosop Nel3225a ot 27.10.2020r.);
3. Bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuens ungopmayuoHHbIX CHPABOUHBIX CUCHIEM
JloCTyn K 3JEKTPOHHBIM OMOJIMOTEYHBIM pecypcaM M AJIEKTPOHHOW OMOIMOTEYHOW CHCTEME

(OBC) ocymecTBisieTCst MOCPEACTBOM CIIEHUANBHBIX pa3/ienoB Ha opuuuansHoM caiite UATD HUAY

MU®DU. ObecnieueH 10CTyN K 3JEKTPOHHBIM Katajoram oubnuorexku MATD HUAY MUDU, a takxke

AJIEKTPOHHBIM 00OpazoBareibHbIM pecypcam (DMOC), chopMUpOBaHHBIM Ha OCHOBAHUHU MPSMBIX

JIOTOBOPOB C TPaBOOOIAAATEISIMI YIeOHOW U y4eOHO-METOIUYECKOW JUTEPATyphl, METOIUYCCKHIX

ocoouii:

1) Nudopmanmonnsie pecypcbl Cetn Koncynbrant Ilmroc, www.consultant.ru (uHbopManus
HOPMAaTHBHO-TIPABOBOTO ~ XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIIBIOTEPHBIX |
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH);

2) DNeKTpOHHO-OUOIMOTEeUHAS cucremMa HUAY MHUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I121DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narenbctBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0nbnuoreyHas cucreMa BOOK.ru, www.book.ru;

5) ba3el qaHHBIX «INEKTPOHHO-0MOIMoTeuHas cucrema elibrary» (OBC elibrary);

6) bazosas Bepcust 9BC IPRbooks, www.iprbooks.ru;

7) ba3b1 nanHbIX «OnekTpoHHas OubaroTeka Texandeckoro BY3a» www.studentlibrary.ru;
8) DneKTpoHHO-0MbIMoTeyHas cucreMa «AnOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 3
10)  DraexrponHo-6HOMMOTeuHas cuctema «9BC FOPAUTy, http://urait.ru/.

13. Onucanume MaTepHaJbLHO-TEXHHMYECKOH 0a3bl, HeOOXOAMMOH /sl OCYLIEeCTBJIEHHSA
00pa3oBaTe/ILHOIO NMPoIecca MO JUCHHUILIUHE

MuHMMaIbHO HEOOXOIMMBIN 71l peau3aliy JUCIUIUIMHBI TIEpeueHb MaTepPHAIbHO-TEXHUYECKOTO
oOecrnevyeHns BKIIIOYaeT B cels:
A) aynuropusi ISl JIGKIIMOHHBIX 3aHATHN Ha 30 MOCagoOYHBIX MECT C HOYTOYKOM, NMPOEKTOPOM U

OKPAHOM — YueOHas ayquTOpHs ISt IpoBeieHus yaeOHbIX 3ansTuit (YJIK-1, 604)
Jocka menoBas 1 mir.
IIpoexunoHHBIHN 5KpaH
MynbTUMEIUIHBINA TPOEKTOP
Hoyt0yx
Cron npenoaasatens — 1 wr.,
Cron nByxMecTHbI — 14 mT.,
Crynbs — 30 mrT.
Harnsnasrie nocoOust:
[Tnakat «CTpoeHUE KIETKN
[Tnakat «CtpoeHue U QyHKINU HYKJICHHOBBIX KUCIIOT
ITnakat «Tunsl XUMUUECKUX CBSI3EN»
[Tnakat «CtpoeHne n pyHKIHNU OEITKOBY»
b) ayauropust mns mabopaTOpHBIX 3aHATHH Ha 3 MOCAJOYHBIX MECTa C HOYTOYKOM, MPOEKTOPOM M
9KpaHOM;
B) JlaGopaTopupie pabOTHI TIPOBOIATCA B yueGHO-HayuHoil maGopatopus ITLIP-gumarnoctuxu (YJIK-1, 516),
OCHAII[CHHOH CIIEYIOIUM 000PYIOBaHUEM:
Muxponentpudyra BcrpsxuBarens TOTA 2 (4 mT)
Ipubop n/ropuzonTasbHOTrO 3nekTpodopesa EC 8-13
Kamepa j/BepTukanbHoro anekrpodopesa
Hcrounuk Hanpspkenus 1/3nexrpodopesa HAIT 300 (2 )
Tepmocrar TC-1/80 CITY
ONeKTPOoIIUTKA
MuxkpoBosHoBast eus Samsung M-1736NR-X
Hentpudyra CM-50 1 MEKponpoOHpoK (2 miT)
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Becol ananutiueckue Ohaus-EP214C

Becor Acculab 200 T

Tepmocrat TBepaoTenbHbii TCB-24/15
TepmocTaT TBepaoTeNbHEIH Tepmo 48
Oxnanutens mpob OI1-1 (2 mT)

Ammmdukatop JJHK Amrmn4 (3 mr)
Ammmdpukatop JHK Amrmmn25
Tpancwumomunatop YBT-1

bokc YO s [P

Bupeocucrema asist peructpanuu reineii Vitran-Photo
Kommnetotep Intel Pentium S-775 — .
XononunsHuk Atnant MXM 268-0 5125 (3 wr)
KommuexT mabopaTopHO# MOCYABI  PAKTHBOB
Cron IByXMECTHBIH — 3 IIT.,

Crynbs — 5 .

14. Uuble cBeieHUs1 M (MJIM) MATePHAJIBI

14.1. Ilepeuenv o06OpazoeamenvHbIX MEXHON02UI, UCHOL3YEMBIX HPU  OCYULECHIBIEHUU
obpazoeamenvro2o npoyecca no OUCYUNIUHE

KoMmneTeHTHOCTHBIN MOAX0J NP OCBOCHHH JAUCUUILIMHBI PEATU3YETCsl YEPE3 UCIOJIb30BAHUE
B y4eOHOM MpoIlecce aKTUBHBIX METOJOB OOyU€HHUs — TAaKUX B3aMMHBIX JIEHCTBUH MpemnofaBaTelns u
00ydJaroumxcsi, KOTOpble MOOYKIAIOT MOCJIEIHUX K AKTUBHOM MBICTUTEIBHOM W TMPAKTHUYECKOUN
JIeATEIbHOCTH B IMPOLIECCE OBJIAJICHUA H3ydyaeMbIM MarepuaioM. l[IpuMeHeHue HWHTEPAKTUBHBIX
pPeXUMOB OOYYEHHUs TO3BOJIACT BBICTPAMBATh B3aWMOHAINPABICHHBIE HH(POPMAIIMOHHBIC MOTOKH:
CTYJIEHT — IpyMIa CTyJJ€HTOB — PENoJaBaTeb.

I/ICHOHBBYI-OTCH CJIeaAyromue BUAbI ACATCIIbHOCTH:

1) IIpakTHKO-OPHEHTUPOBaHHAsI JESATEIPHOCTh — COBMECTHAs JACATEIBHOCTh IOJTPYIIIBI
o0yJaromMxcss M MpPEenojaBaTeNss C I[EIbI0 peImeHus Y4eOHBIX M NPOoEecCHOHAIBHO-
OPUEHTHUPOBAHHBIX  3aJady IyTeM BBINOJHEHUs JlabopaTtopHblx pabotr. Ilo3Bomser
chopMUpOBaTh YMEHHME AHAIM3UPOBAaTh M peEIlaTh TUIMYHBIE NPOPECCHOHANbHbIE 33Ja4u
pa3HOil HaIlpaBJIEHHOCTH.

2) TexHOIOTHS UCIOIB30BAHUS PA3HOYPOBHEBBIX 3aJlaHUNl — Pa3IMYarOT 33/1a4d M 33JaHus TPeX
OCHOBHBIX YpPOBHEH: a) PenpOAyKTUBHBI YPOBEHb, MO3BOJSET OLEHUTh U JAMArHOCTHPOBATH
3HaHME (PAKTUUECKOro MaTepuasa U yMEeHUE IPaBUIbHO UCIIOIb30BaTh CHEIMATbHBIE TEPMUHBI
U TIOHATHS, y3HaBaHHE OOBEKTOB M3YYEHHUS B paMKax OINpPENEJeHHOro pas3jesa JUCLUIINHGIL;
0) PpEKOHCTPYKTHUBHBIM YpOBEHb IO3BOJISIET OLEHUTh M JAUAarHOCTUPOBATh  YMEHMS
CHUHTE3MpOBaTh, AHAJIU3UPOBaTh, 0000IIAaTh (QakTHUECKUl MaTepuan ¢ (OpMyIUpOBaAHHEM
KOHKPETHBIX BBIBOJIOB, YCTAaHOBJIEHHUEM IPUYMHHO-CJIEICTBEHHBIX CBS3€i; B) TBOpPYECKUI
YPOBEHb TIO3BOJIIET OLIEHWBAaTh M JWAarHOCTUPOBAaTb YMEHUS, HWHTETPUPOBATh 3HAHMS
pa3IUYHBIX 00J1aCTeH, apryMEHTUPOBAaTh COOCTBEHHYIO TOUKY 3PEHUS.

3) TpaauiroHHBIE TeXHOJOTHH (MH(OPMAIIMOHHBIC JEKIUH, JTJAOOPATOPHBIC 3aHATHS) — CO3/AHUE
YCIIOBUHM, MPU KOTOPBIX OOydaroIuecs MOJIb3YIOTCS MPEUMYIIECTBEHHO PENpOAYKTHBHBIMU
METOAaMU NpU paboTe ¢ KOHCIEKTaMH, YY€OHBIMHM MOCOOMSIMM, HaOIro/Aas 3a W3yd4aeMbIMU
00BEKTaMu, BBITOJIHSIS TAOOpAaTOpHbBIE pabOThI 10 HHCTPYKIUH.

B HHTCPAKTUBHLBIX PCKUMAX MO JUCHHUIIIIMHC ITPOBOIATCA:
— Pemienue CUTYAIIMOHHBIX 3a/1a4 B I'pyIimax (HpaKTI/I‘{CCKI/IC 3aH$ITI/I$I) — 4 ygaca.

[Tocne uzyuenust oObeKTa UccieAOBaHUSA (POPMYIUpPYETCS CUTyallMOHHAs 3ajjaya C PELICHUEM ee
CTYJEHTaMM HWHIUBUIYyaJdbHO WIM B TIpynmnax ¢ NyOJIMYHOM 3alluTOl pe3yapTaToB paboOThl U
OIIIOHUPOBAHUEM.

— MyJabsTuMeaniiHble 3aHATUS (TIPAKTHYECKUE 3aHITHS) — 4 4acoB.

@opMUPYIOTCS HaBBIKM HCIIOJIB30BAHMSI METOJOB MOJEIMPOBAHMS U aHAJINW3a IPU PEIICHUU
KOHKpPETHBIX 3a/1a4. Opra"nusyercs Oecela npernojaBaress U CTYJEHTOB I 00CYXKI€HHsI pe3yIbTaToB
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paboThI, GopMynHpOBaHHS 000OIIEHNUN U 3aKOHOMEPHOCTEH.

B mpouecce ocBoeHUsT NUCHUIUIMHBI «BBeneHHEe B OMOTEXHOJIOTHIO» HCIIONB3YETCS PSI
00pa30BaTeIbHBIX TEXHOJOTHIH, OCHOBHBIE IEIH KOTOPHIX (POPMHUPOBAHUE HOBOTO THUIIA MBI IIJICHUS
Yy CTYJEHTOB:

PaboTtaTh B KOMaHe

[IpuHMMAaTh CaMOCTOSITENIbHBIE PEIICHUS

MoOuIpHO TIepecTpanBaThCs

CTaBuUTH U pemiaTh HOBbIC MPOPECCUOHATBHBIC 33 JaUH
CamocTosATeThHO U3Y4aTh U BHEIPATH NMPOGeCcCHOHATbHBIC HOBIIECTBA

VVVVYY

WHTepakTUBHBIE CHOCOOBI OOY4YEHHs HCIOJB3YIOTCS W Ha JeKiusax (7 dYacoB), JIEKIHH
IPOBOJATCS B CJIEAYIOIIUX HHTEPAKTUBHBIX (hopMaTax: MUHHU-JIEKUUH, JIEKUIUU C HCIOJIH30BAHUEM
IPE3eHTAlMH U MOCIIEeAYIOIUM 00CYXKIEHUEM, a TAKXKe JICKIUH C 3apaHee 00bABICHHBIMU OIIMOKAMHU.

Bcero ayautopHblx 3aHATUH B MHTEpakTUBHON ¢Gopme — 15 uvacoB (23,4% OT ayIaUTOPHBIX
3aHITHI).

14.2. @opmul opzanuzauyuu camocmoamenvHou padbomel 0dyuaruuxca (memol, 6bIHOCUMbBLE O]
CaMOCmMOAMENbHO20 U3YYEHUA; 6ONPOCHL O  CAMOKOHMPONA; MUNOGvle 3A0aHus 0.1
camonposepku

CamocTtosTenbHas paboTa CTYASHTOB cocTaBisieT Bcero 80 4acoB M BKIIIOYAET B ceOs U3yUeHUE
CJICAYIOIINX TEM.

1. KionupoBaHue 3KHBOTHBIX M 4ejoBeka. MeToapl KIOHUPOBAHUS. ODTUYECKUE ACHEKTHI
KIIOHHPOBaHMS. — PopMa KOHTPOJIsI: 3a4CTHOE 3aHITHE B HHTEPAKTUBHOU (opMme — paboTa B rpyrie
(pemieHue 3a1ayv)

2. O6nacTu NpUMeHeHHs MOJUMepPa3Ho-LenHol peakuuu. @opMa KOHTPOJISI: 3aU€THOE 3aHSATUE B

UHTEPaKTUBHON (opMe — MyJTbTUMEUIHbBIE 3aHATHUS.

CamocrosTenbHas paboTa CTYI€HTOB COCTOMT B MPOPAaOOTKE JIEKIIMOHHOTO MaTepuaa, COCTaBICHUU
KOHCIIEKTa JIEKUMH 10 TeMaM, BBIHECEHHBIM Ha CaMOCTOSITEJIbHOE H3y4eHHEe, B IOJTOTOBKE
MmaTepHuaioB pedepara u opopMIIEHHH Mpe3eHTaluu K 3amure pedepara. CamocrosTenbHas padoTta
CTYIEHTOB pean3yeTcsi 4Yepe3 CaMOCTOATENbHOE M3Y4YEeHHE TEOpPETHYEeCKOro MaTepuana ¢
UCTIOIb30BAaHUEM PEKOMEHIYEeMBIX JINTEPAaTypHBIX HMCTOYHUKOB, VHTEpHET - WCTOYHUKOB U
BBINTOJIHEHNE WHIWBHYaTbHOTO 3aJaHWs NpPU TMOJITOTOBKE MaTepuayioB pedepara u odopmieHun
NIPE3CHTAINH 0 33JaHHON TEeMaTHKE C UCTIOIh30BaHUEM JIOCTYITHBIX 0a3 MaHHBIX Kadenpsr buomorum,
6ubmuoreunoro ponna UATD HUAY MUDU.

TumnoBsle 3agaHus IJII CaMOIIPOBECPKU
33}13HI/IH Ha BbIﬁOp OHOI'0 WJIM HECKOJIbKHUX NMPABUWJIbHBIX OTBETOB

B nonyuenuu xaxux sewjecme baxmepuu uspaiom 6axiCHYIO posb:
1) numoHHas kuciora 2) pubodnaBun 3) ykcyc

4) Genbrii x71e6 5) cmeTana 6) 4y€pHbIi X710

7) ceip 8) muBo 9) TBOpOT

Kaxue gpepmenmot neobxooumvel onsa koncmpyuposarus pekomounanmuuolx JJHK:
1) pectpukraszsl 2) JIHK-nura3zer
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3) uHBepTa3bl 4) TUAPOKCHIIA3HI

Kaxkasa usz nepeuucnennvix mexnono2uii A615emcs OCHO80U 2eHeMUYeCcKol UHIHCEHEPUU.!
1) co3nanue pexkomOuHaHTHBIX JJHK

2) Beigenenue JJHK u3 oprannzmon

3) pacmeruienue IHK na ¢parments

4) BblAENIEHUE XPOMOCOM

5) nosty4eHue mia3Mug

Ilepsas pexomounanmuasn JJHK ovina nonyuena 6
1) 1956 1.2) 1972 1. 3) 1983 1. 4) 2002 r.

Ilepsyro pexomounanmuyro JJHK nonyuun
1) IT. bepr 2) 1. Yotcon 3) ®. Canmxep 4) ®. Mumiep

DopmanbHOU 0amotl POHCOEHUsL 2EHHOU UHICEHePUU CYUMAlom
1) 19551.2) 1932 1. 3) 1972 1. 4) 2000 r.

Axmuenoe pazeumue mexHoai02Uu KiemoyHOU UHICEHePUL NPUXOOUMCcsi Ha
1) 30-¢ roasr 20 B. 2) 50-¢ rozast 20 B. 3) 70-e roasl 20 B. 4) konery 19 Beka.

K eexmopam, ucnonvszyemvim ona koncmpyuposanus pekomounanmuvix JJHK, omnocamcs:
1) nnasmuasl 2) 6akrepuu 3) BUPYCHI 4) APOXIKU S) JTUrasbl

14.3. Kpamkuiit mepmunonozuueckuit ciosapo

In Vvitro — BeIpalMBaHue PacTUTECILHBIX 00BEKTOB «B CTEKiIe» (IMpoOupke, Kojde, Ouopeakrope) Ha
VCKYCCTBEHHBIX ITUTATENBHBIX CPENAX, B ACENTUUYECKUX YCIOBHSIX.

TOTUIIOTEHTHOCTE — CBOWCTBO COMAaTHYECKHUX KIIETOK IIOJHOCTBIO PEAIN30BaTh T'€HETHYECKUI
MOTEHLIAAJ LIEJIOT0 OPraHu3Ma.

OMHUINIOTEHTHOCTb SI/IEP — COXpaHEHUE AApaMU COMaTUYECKUX KJIETOK pacTEeHHUI BceX MOTEHIUH siiapa
3UT'OTHI, TO €CTh COXPAaHEHHE BCeH reHeTUUeCKO nH(popMalMu.

Kynbrypa TkaHei in vitro — BbIpallMBaHME B JUIMTEIBHOM IepecajiodyHoN KyJIbType TKaHEH,
BO3HUKIINX MyTeM MNpojudepanu KIETOK W30JIMPOBAHHBIX CETMEHTOB PAa3HBIX OPraHOB MJIM CaMHX
OpraHOB PACTECHMI.

KynpTypa opraHos in vitro — acentuueckoe BbIpalIMBaHWE Ha MCKYCCTBEHHOW MUTATENbHOH cpene B
NepecajoyHoOM peXHME H30JIMPOBAHHBIX KOPHEH, CTEOJIEBBIX aleKCcoB, HE3pENbIX YacTeil IBEeTKa,
HE3PEIbIX IJI010B.

Kynbrypa xopHe#l in vitro — acenTH4ecKoe BbIpalllMBaHWE HAa MCKYCCTBEHHOM MHUTATEIbHOU cpese B
[epecasioyHOM PEKUME U30JIMPOBAHHBIX KOPHEN.

Kynbrypa Mepuctem in vitro — acenTuueckoe BbIpallliBaHUE Ha MCKYCCTBEHHOH NMUTATEIbHOU cpene
U30JIMPOBAaHHOIO areKca WIM Ma3ylIHOM MOoYyku rmobera KOHyca HapacTaHWs C OJHUM WM JIByMs
JIMCTOBBIMH MPUMOPIUSIMHU.

KyneTypa cycrneH3noHHas WM KyJlbTypa KJIETOK in Vitro — acenTHYecKoe BhIpAllUBAaHHE OTJIEIbHBIX
KJIETOK WJIM MX HEOOJBIINX TPYII BO B3BEIIEHHOM COCTOSIHUH B JKUKOM MUTATEIbHOM cpese.
KynpTypa 3urornyeckux 3apofblliell in Vitro — acenTHYecKoe BhIpAlllMBaHUE Ha HCKYCCTBEHHOMN
MATATEIbHOMN CpeJie HE3PENBIX WM 3PEJIbIX H30JUPOBAHHBIX 3apOABIILIEH.

Amnekc — BepXylIeyHas 4acTh CTeOJIs WM KOPHSI.

Mepucrema — oOpa3oBaTesibHasi TKaHb C MEJIKUMH, aKTUBHO JAEISAIIMMHCS KIETKaMHU.

AnuKanbHOEe TOMUHUPOBAHHUE — SIBIICHHUE IMOJIABJICHUS POCTa OOKOBBIX MOYEK 1Mo0Oera B MpUCYTCTBUU
TEPMHUHATBHON MTOYKH.

AJIBEHTUBHBIE TIOYKM — TIOYKH, BO3HUKIIME U3 TKAaHEW W KJIETOK pacTeHUs, OObIYHO HUX He

00pa3yromux.
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®uTOropMoHsl — (TOPMOHBI PACTEHUI) — OWONMTUYECKH aKTUBHBIC COCTUHEHHUs, 00pa3yrolIuecs B
pacTUTEHHAX B  MajblX  KOJMYECTBAX, BBI3BIBAIOIIME  CcHENM(UYECKHII  POCTOBOM WU
dhopmoobOpazoBaTenbHBIN D PEKT.

Aykcunbl — Quroropmons (MYK, HVYK, 2,4-]1), akTUBU3HpYMOIIHE POCT cTeOlied M KOpHEH,
CTUMYJIHMpYIOIIe 00pa3oBaHre KOPHEU y IPOPOCTKOB.

[lutokuHuHBl — UTOropMoHbl (KuHETHH, 6-BAIl), akTUBHM3MpYyIOUIHE pa3BUTHE MEPHUCTEM,
CTUMYJIUpYIOIIe 00pa3oBaHue OYEK.

I'n66epemmunbl — ¢uroropmonsl ('K u 1p.), akTuBM3MpYyIOmME poCT CcTeOnel, BBI3BIBAIOIINE
IpopacTaHue CeMsiH.

KnonaneHoe MHUKpOpa3MHOKEHHE WJIM MHUKPOKJIOHAIBHOE Pa3MHOXKEHHE — TMOJYy4eHHe in Vitro
HEMOJIOBBIM IIyTEM pPAaCTeHUH, TE€HETHYECKH MICHTUYHBIX HCXOAHOMY (METOJ BEreTaTUBHOTO
Pa3MHOKEHHUS PACTEHUH B KYJIbTYpE in Vitro).

OKcIanT (parMeHT TKaHU WIK OpraHa, MHKYOMpPYEMBbIi Ha MUTATEIbHOM cpeie CaMOCTOSATENIbHO HITH
UCIIOJIb3YEMBIN JJIs MOJTy4YEHHUs IEPBUYHOTO KaJlTyca.

[Tponudepanus — HOBOOOpazoBaHHE KIETOK M TKaHEH IyTeM pa3MHOKEHUS YK€ CYIIECTBYIOIIUX.
Henuddepennmanuss — nepexoi  CHEHUAIM3UPOBAHHBIX  KIETOK K  Opoinudupanuu
HEOPraHM30BAHHOMY KaJUTYCHOMY POCTY (yTpaTa KJIEeTKaMH CHEeIMaIH3aINn ).

Pemuddepennmanus — mnepexoi — CHENHATU3UPOBAHHBIX  KJIETOK M3  OJHOTO  COCTOSHUS
¢ GepeHIIMPOBKH B JPYToe ¢ MPEANISCTBYIOIINMH JICICHUSMHI HITH HETTOCPEICTBEHHO.
Hubdepenunanys — KOMIUIEKC TMPOLECCOB, MPHUBOIALIMX K pPa3IMUUsAM MEXKIY KIETKaMH.
JuddepeHnrpoBKa — COCTOSIHHE CHEIUATH3AINN KIETOK, OTINYAIONIEe UX OT APYTHX.

Mopdorenes in vitro — npouecc GopMooOpa3zoBaHus, TO €CTh 3aJI0KEHUS, POCTa M PA3BUTUS KJIETOK
(unToreHes), TKaHel (TUCTOTEHE3) U OPTaHOB (OpraHOTeHe3) B KyJIbType KJIETOK U TKaHew in vitro.
Pu3orenes — mpotiecc 3a10KeHust, pOCTa U Pa3BUTUS KOPHEH.

Perenepanus — BoccTaHOBJICHHE IIETIOCTHOTO OPTaHU3Ma M3 KJIETKH, TKaHHU, OpraHa.

OMOpHouI0reHe3 — Mpoiecc 00pa30BaHUs 3apOJIBIIIETOO0HBIX CTPYKTYpP (IMOPHOHIOB) HEMOIOBBIM
IyTEM B KYJIbType TKaHEeW U KJIETOK in Vitro.

Kamnyc — rpynma penuddepeHIMpOBaHHBIX KIETOK, BO3ZHUKIIUX in VIVO WIHM In Vitro myTeMm
HEOPraHMU30BAHHOW PO EpaIun.

Kynbrypa kamiycoB in vitro — BbIpalllMBaHHE B JUIMTEIBHOW IMEPecajouyHON KyJIbType KaJlyCOB,
BO3HUKILIUX MyTeM JeAu(depeHnnanuu 1 npoaudepannn KJIeToK, TKaHeld, OpraHoB pacTEHUH.
KynbTypa «IpuBBIKIINX» TKaHEW — BBIpAIIMBaHHME TKaHEW, BOSHHUKIINX MyTeM peauddepeHnranum
WIA MYTalli{ KJIETOK HOPMAaJIbHBIX KaJUTyCHBIX TKaHEH, U CIIOCOOHBIX PacTH Ha MUTATEIBHBIX Cpeaax
0e3 TOPMOHOB.

TpaHCIIaHT — YacTh KaJUTyCHOW TKaHM, UCTIOJIb3yeMasi TSl TEPEHOCa Ha CBEXKYIO TUTATEIBHYIO CPENy.
WHOKyNIOM — 4acTh KJIETOYHOM CYCHEH3UH, MCIIONb3yeMas JUIsl MepeHoca Ha CBEXKYIO MHUTATENIbHYIO
cpeny.

CyOKynbTUBHPOBAHHE — MPOIIECC MEPEHOCa TPAHCIUIAHTA WJIM WHOKYJIIOMa B KYJIbTYpPaJbHBIA COCYI
Ha CBEXYIO TUTATEIBHYIO CPETY.

[{ukn BeIpalMBaHus — MEPUO OT TOMEIIEHHS KJIETOYHOTO HHOKYIIOMA WIIH KaJTyCHOTO TPaHCIIaHTa
Ha MUATATEIBHYIO CPEIY JI0 MOCIEAYIOIIEro CyOKYIbTHBUPOBAHUSI.

PocroBoif 1Mk — pocT MONYASNMM KJIETOK B LHUKIE MEPUOJMYECKOTO BbIpAIIMBaHUS,
XapaKTEePU3YIOUIUHC CUTMOUAAIBHON (S-00pa3HOii) KPUBOM.

®da3pl  poCcTOBOrO  IMKIA: JlaTeHTHass  (nar-¢asa), OKCIOHEHIHWanbHas (Jor-¢asza, ¢aza
JOTapU(PMHUUECKOTO POCTA), 3aMEUICHUS pOCTa, CTAI[HOHAPHAS, IeTpaIalliH.

[IItaMmM — KynbTypa, BO3HHUKIIAS TOCJTE MEPBOrO CYOKYIbTUBHUPOBAHHUS, M COCTOSIIAs M3 MHOTHX
KJICTOYHBIX JITHUH, BO3HUKIINX U3 KIETOK IEPBUYHOTO KaJLTyCa.

Jluaus — KynabTypa, BO3HHKINAS W3 IITaMMa IYTEM CEJeKIMU WIW KJIOHUPOBAaHUS, HMMEOIas
MapKepHbIE MPU3HAKH.

Kion — xyneTypa, BO3HUKIIIAsI U3 OJJHON KIETKH.

Knerounas cenexius in vitro — METOJT BBIJICIICHUS] MyTaHTHBIX KJIIETOK M COMaKJIOHAIBHBIX BapHaIHid C
MIOMOIIBIO CENIEKTUBHBIX YCIOBUH.

ComakIIOHaTbHBIE BapUaIlUK ¥ BApUAHTHI — (EHOTHITMYECKOE BBIPAKEHUE HETIOCTOSHCTBA SIIEPHOTO U
OpPTraHeJUThbHBIX IMTOIUIA3MATUYECKUX TE€HOMOB KYIBTUBHPYEMBIX KIETOK. OT HCTUHHBIX TEHHBIX
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MyTalMii OmIMYaroTcs OOJbIIEHd 4YacTOTOM BO3HMKHOBEHMSI M KOMIUIEKCHOCTBIO HM3MEHEHUIl
(U3MEHEHMS B CTPYKTYpE T€HOB, XPOMOCOM, T€HOMOB).

OnureHeTHYecKre Bapuaui — GEeHOTUITNYECKOEe BhIpakeHue AuQdepeHnaabHON aKTUBHOCTH T'€HOB.
Ot mMyTanuil 1 cCOMaKkJIOHAJIbHBIX BapuUalluil OTIMYAIOTCA TEM, YTO HE COXPAHSIIOTCS B LIUKIIE KIIETKa-
pacTeHue-KIeTKaA.

Comatmndeckas (TmapacekcyalibHast) THOpUIN3aIus — croco0 Co3/MaHus THOPHUIHBIX KJIETOYHBIX JIMHUN
U COMAaTUYECKUX TUOPUIOB PACTEHUH MTyTeM reHeTHUECKON PeKOMOMHAIIMN XPOMOCOM M T€HOB spa U
OpraHesul BHE CEKCYaJIbHOIO LIMKJIA, HAIIPUMEP IIyTEM CIUSHUS U30JIMPOBAHHBIX IIPOTOILIACTOB.
W30mupoBaHHBI MPOTOIIACT — PACTUTENbHAs KJIETKA, JIMIIEHHAs KJIETOYHOM CTEHKU C MOMOILBIO
(bepMEHTaTUBHOTO WJIM MEXaHUYECKOTO pa3pyLICHUsI.

[luToruiacT — OrpaHMYEHHBIH MEMOpAaHOW y4YacTOK IMTOIUIA3Mbl, BOSHHMKIIWN NpH (pparMeHTanuu
M30JIMPOBAHHOrO MPOTOIIACTA.

CybnpoTtoriact — HM30JIMPOBAaHHBIA IMPOTOIUIACT, MOTEPSABLIMI YacTh LUTOIUIA3Mbl, COXPaHMBILUN
A7PO.

CnusiHue W30JMPOBAHHBIX MPOTOIUIACTOB — (OPMHUPOBAHUE OJHOM KIETKM M3 JABYX U Ooiee
00BbeAMHEHUEM UX ITOBEPXHOCTHBIX MEMOPaH.

KynbTypa n3011MpoBaHHBIX IPOTOIJIACTOB — BhIPAIIMBAHKUE KJIETOK, JIMIIEHHBIX CTEHOK, B )KMJIKON WIN
Ha arapyus3OBaHHOI cpejle, colepKalled B KayecTBE JOMOJHUTEIBHOTO KOMIIOHEHTAa OCMOTHUYECKH
aKTHBHOE BEIIECTBO (CTAOWIM3aTOp) B ONTHUMAJIBHOM [UIsl JaHHOTO BHJA KOHILEHTpauuu. [lpu
pereHepannuy CTEHOK U30JMPOBAaHHBIE MPOTOILIACTHI PEBPALIAIOTCA B KYJIBTYPY KIIETOK.
Comarnyeckuii THOpUI — pacTeHHE, TMOJYyYCHHOE IIyTeM TUOpUAM3AIMN  HM30JHMPOBAHHBIX
MPOTOIJIACTOB.

[Mubpua — pacreHue, MOJYyYEHHOE MPHU CIUSHUM H30JIMPOBAHHOIO IMPOTOIUIACTA C LUTOILIACTOM,
MPOTOIJIACTOM C MHAKTUBUPOBAHHBIM SIIPOM WM C SHYKJIEUPOBAHHBIM IIPOTOILIACTOM.

Kapuotumn — Habop XpoMOCOM, XapaKTEpHbIX JIJIsl JAaHHOT'O BU/IA.

Monomiona — SApo, KIETKa, OpraHu3M, XapaKTEPU3YIOLIUMECS OCHOBHBIM YHUC-JIOM XPOMOCOM B
MOJIMIUIOUAHON cepuu (cuMBOIT X).

[ammoun — sApoO, KIETKU, OPraHM3M, XapaKTepusyrolecs HabopoM XpOMOCOM, MPEACTaBISIONIUM
IIOJIOBUHY IOJIHOTO Ha0Opa, CBOMCTBEHHOr0 BUY (CHMBOII N).

Jumionn — sApo, KIETKH, OPraHu3M, XapaKTepU3YIOUIUecs ABOMHBIM HAOOPOM TOMOJOTHYHBIX
XPOMOCOM, MPEACTABIEHHBIM YHCIIOM, XapaKTEPHBIM ISl JAHHOTO BUJIA (CUMBOJ 21n).

[IceBnomumions — s1po, KJIETKH, OPraHu3M, XapaKTEPU3YIOIUECS AUIUIOUIAHBIM YHCIOM XPOMOCOM,
OTJIMYAOIIHECS OT 3UTOT JAHHOI'O BUJIA 110 KAPUOTHITY.

[Tomunnony — sApO, KIETKH, OPraHU3M, XapaKTEPHU3YIOIIMECS YMHOKEHHBIM OCHOBHBIM YHCJIOM
xpomocoM (cumBoia 3X, 4X U T.1.).

Oymona — sApo, KIETKU, OPraHnu3M € YUCIOM XPOMOCOM, KPAaTHBIM X.

AHeymionsn — Aapo, KJIETKH, OPTaHU3M C YUCIOM XPOMOCOM, OTKJIOHSIIOIIMMCS OT X W OT 4ucel,
KpaTHbIX X.

Mytanuss — WU3MEHEHHsI B T€HETHYECKOM MaTepuaie KieTrok mnyrem mnepecrpoiikun [IHK sanep u
OpraHesul, U3MEHEHUH B CTPYKTYp€ XpOMOCOM HJIM YPOBHE IJIOUJHOCTH OpPraHU3Ma.

PenieccuB — reH mim reHeTUYECKHU OOYCIIOBIICHHBIN MPU3HAK, MPOSBIISIONIMICS B TUTIJIOUIHON KIIETKE
WJIN OpraHu3Me MpH YCIOBHHM, KOorja 00a Habopa XpOMOCOM HECYT JJaHHbIE TeHBI.

JIOMUHAHT — reH, MPOSBISIOIUICS KaK MPU3HAK IPU YCIOBUHU, KOTJa TOMOJIOTUYHBIE HAOOPhI HMEIOT
pa3HbIE I'EHBI.

15. OCOBEHHOCTHU PEAJIM3ALIMU INCHUTIJIMHBI AJ151 UTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA

B cooTBeTcTBHM ¢ MeTOIMYECKUMHU peKoMeHaauusMu Munobpuayku P® (yrB. 8 anpens 2014
r. Ne AK-44/058H) B Kypce MpeAnonaraeTcsi UCIONb30BaTh CONHAIBLHO-AKTUBHBIE U pe(dIeKCUBHBIC
METOJIbl O0y4YEeHHS, TEXHOJIOTMH COLUOKYJIbTYpHOU peabunuranuu oOyuatoumxcs ¢ OB3 ¢ nensio
OKa3aHHUs IOMOULIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEKINYHOCTHBIX OTHOLIEHU.

OOyyeHue 1Ml C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI OCYILLECTBISIETCS C Y4ETOM
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WHIMBUIYAJIBHBIX TCUXO(HU3MUECKUX OCOOCHHOCTEH, a Ul MHBAIMJIOB TaKK€ B COOTBETCTBUH C
WHIMBUIYAJILHOM MTPOrpaMMoii peaOuinnuTaii HHBAIUAA.

Jas JMI ¢ HapylleHHeM C¢JIyXa BO3MOJXKHO IpeloCTaBlIeHHEe HMH(OPMAIUK BU3YaIbHO
(KpaTKMil KOHCIHEKT JIEKIMH, OCHOBHAas M JONOJHMUTEIbHAS JIUTEpaTypa), Ha JIEKIMOHHBIX MU
NPAaKTUYECKUX 3aHATHSX JOIYCKAETCS IMPUCYTCTBUE ACCUCTEHTA, a TaK e, CypJIONEepeBOAYUKOB U
TU(IIOCYPIOTIEPEBOAUYNKOB.

OneHka 3HaHMHA CTYJEHTOB Ha IPAKTUYECKUX 3aHATHUAX OCYLIECTBISETCS Ha OCHOBE

NUCHMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, MMCbMEHHO BBIOJHEHHBIX MPAKTUYECKUX 3aJaHUM.
Joxnmaa Tak ke MOXKET OBITh NMPEOCTaBIICH B MHUChbMEHHOH (opme (B Buae pedepara), Mpu 3TOM
TpeOOBaHUS K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUSA K KAauyeCTBY M3JIOKEHUS MaTepuaia
(OHATHOCTh, KayecTBO pEUYH, B3aUMOJEHUCTBHE C AayAUTOPUEM M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOILIME TPEOOBaHU, NMPEABABISIEMble K MUCbMEHHBIM paboTaM (KadyecTBO O(OpMIICHUS
TEKCTa U CIIHMCKA JIMTEPATyphl, FPAMOTHOCTh, HAJTMUYNE WILTIOCTPALIMOHHBIX MaTEpUaJIOB U T.1.)
C y4eroM COCTOSHUS 3]I0pOBbsI IPOCMOTP KHMHO(QMWIBMA C IOCICAYIOIIMM aHAJIU30M MOXKET ObITh
IIPOBEJIEH JIoMa (HallpuMep, IpU HE0OX0IMMOCTH JOIIOJIHU-TENbHON 3BYKOYCUIMBAIOLIEH anmnaparypbl
(HaymHMKHM)). B Takom ciydae CTYAEHT NpPEAOCTaBISET NUCbMEHHBIM aHalU3, COOTBETCTBYIOIIMH
NPEIbABISEMBIM TPEOOBAHHSM.

[TpomexxyTouHas arTecTalus Ui JIML C HApyLICHUSMU ClyXa MPOBOJUTCS B MHCbMEHHOMN
dopMe, mpU 3TOM HCHOJIB3YIOTCS OOIIMe Kpurepuu oneHuBaHus. Ilpu HeoOxomumocTH, Bpems
HOJrOTOBKU Ha 3a4eTe MOKET OBbITh YBEIMUYEHO.

Jis aui ¢ HapyumieHHeM 3peHMs JIOIYCKaeTcs ayaualibHOe NpEeOoCTaBlieHHEe WH(GOpMAIUU
(HampuMep, ¢ UCHOJIB30BAHUEM IIPOTPAMM-CHHTE3aTOPOB PEUH), a TAK )K€ UCIOJIb30BAHNE HA JIEKLUAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB M T.n.). Jlomyckaercss MpUCYTCTBHE Ha 3aHATHIX
aCCHUCTEHTA (TIOMOIIHUKA), OKa3bIBAIOILEr0 00YJaroIUMCs HEOOXOAUMYIO TEXHUYECKYIO TIOMOIb.
OneHka 3HaHWWA CTYJCHTOB Ha CEMHHAPCKHX 3aHATHUSX OCYIIECTBISIETCS B YCT-HOH (opme (Kak
OTBETHl HA BOIIPOCHI, TaK M MpakTuueckue 3aganus). [Ipy HeoOxoaumocTu aHanu3a (UIbMa MOXKET
ObITh 3aMEHEH OIMCAaHUEM CHUTYallud MEXAITHUYECKOTO B3aUMOJCHCTBUS (Ha OCHOBE OIbITa
PECIIOHJICHTa, XYJOKECTBEHHOM JMUTEpa-Typbl © T.J.), T[O3BOJISIIOLIMM OLEHUTh CTENEHb
c(OpMUPOBAHHOCTH  HABBIKOB  BJIQJICHUS METOJAaMU aHajlu3a M  BbIABICHMUS  cHElUpUKU
(YHKIMOHUPOBAHUS M DPA3BUTHUA IICUXUKH, MO3BOJSIONIMMU YYHUTHIBATh BJIMSHUE STHUYECKUX
¢dakropoB. [lpu mpoBe-IeHUMM NPOMEXKYTOUHOM aTTecTallMyd M JHUI C HapyLIeHHUEM 3pEHUs
TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE cOOECceJ0BaHUE 110 BOIIPOCAM.

Jlnna ¢ HapymleHUsIMH ONOPHO-ABMIaTeJIbHOIO anmapara HE HYXJIATCi B 0COOBIX
dopmax mperocTaBieHUsT yuyeOHbIX MarepuanoB. OAHAKO, C y4€TOM COCTOSIHMS 370pOBbsl 4acTb
3aHATHA MOXET OBITh pealn30BaHa AUCTAaHIMOHHO (nmpu nomomu cetu «HHTepHer»). Tak, mpu
HEBO3MOXXHOCTHU TIOCEIIEHHs JIEKIIMOHHOTO 3aHATHS CTYAEHT MOXKET BOCIOJIb30BATHCS KpPATKUM
KOHCIIEKTOM JIEKLIHH.

[Tpr HEBO3MOXXHOCTU TOCELIEHUS NPAKTUYECKOIO 3aHSTHS CTYAEHT JOJDKEH IMpeI0CTaBUTh
MUCHbMEHHBIA KOHCIIEKT OTBETOB HAa BOIIPOCHI, TUCHbMEHHO BHIMIOJHEHHOE PAKTUYECKOE 3a[aHHeE.
Jloknan Tak e MOXeT ObITh IpefocTaBlieH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMM K€, a TpeOOBaHUS K KauyecTBY M3JIOKEHMsI Marepualia
(OHATHOCTb, KauecTBO peYM, B3aUMOJeEHcTBUE ¢ ayauTopuedl M T. JA) 3aMEHAI0TCS Ha
COOTBETCTBYIOILIME TPeOOBaHUS, MPEAbIBIIEMble K MUCbMEHHBIM padboTam (KauecTBO odopmiieHus
TEKCTa U CIHCKA JUTEPATYPhl, TPAMOTHOCTb, HATMYNE HWJUTIOCTPAIIMOHHBIX MaT€pPHUajoB U T.1.).

[IpomexyTouHasi arrectauusi A JUI C HapyLIEHUSMH OIOPHO-IABUIATEIbHOIO armmapara
OPOBOJUTCS Ha OOIIMX OCHOBAaHUSAX, NpPU HEOOXOAMMOCTH TpOIEaypa 3aueTa MOXKET ObITh
pean3oBaHa AUCTaHIMOHHO (HapuMep, IPU MOMOLIH MporpamMmsl SKype).

Jl1s 3TOr0 MO AOrOBOPEHHOCTH € MPENOJABATENIEM CTYAEHT B ONPEAEIECHHOE BPEMS BBIXOJIUT
Ha CBA3b Ui IPOBENICHUS MPOLIeayphl 3aueTa. B Takom citydae 3a-ueT ciaercs B Buje coOece10BaHus
no BompocaMm (cM. (opMbl TpOBeIEHUS MPOMEKYTOUHOM AaTTecTalluu Ui JIMI C HapyIIEHUSMH
3penusi). Bormpoc u npaktuyeckoe 3aiaHue BEIOMPAIOTCS] CaMUM IIPEToaBaTesieM.

HpI/IMe'-IaHI/IeZ q)OHJII)I OIICHOYHBIX CPEACTB, BKIIOYAIOMIME THUIIOBBIC 3aJaHHWA W METOJblI OLICHKH,
KPpUTCPpUHU OLCHHUBAHUSA, TIIO3BOJIAIOIIUEC OLOCHUTL PE3YJIbTATbl OCBOCHUS HaHHOﬁ JUCHUITIIMHBI
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obyuaronumucs ¢ OB3 moryTt Bxoauts B cocta PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.

IIporpammy cocraBuJ (a) (u):

JILH. Komapoga, npodeccop OBT, 1.6.H., mpod.

Penenzent (bI1):

E.A. Kazsakosa, B.H.c. DI'bHY BHUNPAD, k.6.H.
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