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1. HEJIM U 3AJJAYHU OCBOEHUSA JUCHHUILINHBI

Llens QUCHMIUIMHEI — O3HAKOMJICHHE C OCHOBHBIMH JOCTHKCHUAMHU OMOTEXHOJIOTHH Ha CETOIHSIIHEM
3Tare ee Pa3BUTHSA, C IJIaBHBIMH HAIPABICHUAMH pa3padoTOK B 00J1aCTH N'eHETUYECKOH, KIIETOYHOH H
OeJIKOBOM MHIKEHEPUH, a TAKKe MPHKIIAJAHBIMH aClIEKTaMH HCIIOJIb30BaHMs JaHHBIX METO/IOB.

3anaun JUCIUILIMHBIL

- YCBOGHHE OCHOBHBIX METOJIOB M MPUEMOB, MCMONb3YEMbIX B OMOTEXHOIOTHH JUISl CO3/1aHUA HOBBIX
NPOMBIIUIEHHO BKHBIX MPOAYIEHTOB OHOJOTHYECKH-aKTHBHBIX BEIIECTB,

- YCBOGHHE OCHOBHBIX METOJIOB M MPUEMOB, HCMONB3YEMbIX B OMOTEXHOIOTHH JUISl CO3/1aHUA HOBBIX
COPTOB PacTCHUM U MOPOJ KUBOTHBIX,

- W3YYCHHE MOCTHKCHHH OWOTEXHOJOTHH B TPOHW3BOJACTBE OHONIOTMYECKH AKTHUBHEBIX BEIIECTB,
MEJHIMHE, CEJILCKOM XO3dHCTBE, 9KOJIOTHH, MPOM3BOJCTBE JCLIEBOW IHEPrUH, 00E3BPEIKUBAHUU
OTXO/JIOB IPOM3BOJICTB U PAJL APYTUX;

2. Mecro qucuuniuebl B ctpykrype OOIl dakanaspuara
Jucuunimba peaausyercs B paMkax oOuenpodeccunoHanbsHoro 010ka.

buoTtexHonorus, Kak Hayka, HHTErPUPYET COBPEMEHHYH) TEOPETHYECKYI0 0a3y W METO0JOTUYECKHH
anmapaT He TOJbKO OMOJIOrMYECKHX JMCIUIUIMH, HO XMMHH W (M3UKH, TIOITOMY M3y4YEHHE NaHHOH
TUCHHIUTHHBI OCYIIECTBIISICTCA Ha CTAPIINX Kypcax — B 7 ceMecTpe 4 Kypca.
OcBocHHE MUCHUIUTHHBEI HAIpaBICHO HA IOATOTOBKY OOYYAIOMIErocs K PEIICHHIO CICTYIOMNUX
npodeccHOHANBHBIX 33/1a4: HAYYHO-IPOM3BOJCTBEHHAST M IPOEKTHAs ACATEILHOCTB: IOJYYeHHE
Ouosioruyeckoro Marepuana Jijisi 1adopaTopHbIX HcclieZoBaHuii. B Xoae M3ydeHus OMOTEXHOJIOTMU
CTYJIEHTHI BO3BpAlIAIOTCS K MaTepHaly, OCBOEHHOMY B XOJI€¢ TaKUX JHMCHMIUIMH Kak «L{uromorus»
«lucronorusi», «buodusuka kierku» «MonekynspHas Ouonorus», «bHOTOrHs pPa3sMHOXKEHHS U
pazBuTusi», «MukpoOuosoruss u Bupyconorusi», «l'eHetmka u sBomouus», «HMMMyHOIOrus»,
«l'eneTnka d4emoBeka» W JApyrux. Ilpm 3TOM TOMyYEHHBIE paHEe 3HAHUA PACCMATPHBAKOTCS
0o0y4arIMMHUCA T0J HOBBIM YIVIOM 3pE€HHMA. 2TO TMO3BOJIAET, C OJHOH CTOPOHBI, 3aKPEIUIATh
MPOHICHHBIN MaTepHan, a ¢ JPYyroil — crmocoOCTByeT (OPMHPOBAHHIO HOBBIX HAYUYHBIX 3HAHHH, a
TaK)Xe IMPEJCTaBIICHUH O IepCreKTHBax IPaKTHYECKOI'0 HCIIOJIb30BAHMS HAy4YHbBIX OTKPBITHH s
pelieHHs IUPOKOro Kpyra IpodlieM, CTOSIMX IIepe]l YelIOBeYeCTBOM: OT OHopeMeauanud [0
KJIOHUPOBAHUS M T€HHOM TeparuH.

®opmupoBanue komrereHuuii OIIK-11 Haywmnaercs Ha jucuuuinHax «CaHutapHas u
IKOJIOTHYECKas Oe30nmacHOCTh» U «bro0e30macHOCTh COBPEMEHHBIX OHOTeXHOIOTHHY. [IpakTHUeCKHe
HAaBEIKM W 3HAHWS, IMOJTYYEHHBIC HA MJAHHBIX IJUCHHIUIMHAX, MOMOTAIOT OakajgaBpaM YCICIIHO
OCBaMBaTh HOBBIC DKCICPHUMEHTAIBHBIC METOIBI UCCICIOBAHUS KUBBIX OpraHu3MoB. DopMupoBaHHE
koMmritereHuuu OIIK-11 npojomkaercs Ha HacTOALIEH AMCLMIUIMHE BIUIOTH [0 3aBEpILAOLIEro jTarna
00y4eHHs — NPEJAUIIOMHON NPAKTHKH.

®opmupoBanue komnetreHiuid [IK-1 u [IK-6 npomomkaroTcs Ha HaACTOAIIEH JMCIMIUIMHE
BIJIOTh JIO 3aBEPHIAONIETO dTana O0y4YeHWs — NPeUTUIUIOMHON NMPAKTHKH M 3al[UThl BBIMTYCKHON
KBaJTH(DUKALIHOHHON pabOTHhI.
JucuurmiHa u3ydaercs Ha 4 Kypce B 7 ceMecTpe.

3. IlepeuyeHbr TUIAHUPYEMBIX Ppe3yJbTATOB O0O0y4YeHHs] 1O JHCHHILJIMHE,
COOTHECeHHBIX € ILUIAHMPYEMBIMH pe3yJbTaTaMH OCBOCHHUSI 00pa3oBaTeJbHOM
NporpamMMbl

B pesynsrate ocBoenus OOIl Oakanapuara oOydyarOnMics JIOJKEH OBIAJIETh CIEYHOIIMMH
pe3ysbTaTaMi 00yUYEHHs 110 JHCLHIIIHHE!

Koawl PesyabTarsl ocBoenns OOII IlepeyeHb MIaHUPYEMBIX pe3yJabTaTOB
KOMIIeTeHIIHI Codepicanue komnemenyui* 0o0yueHHsl O JUCHUNIHHEe**




OIIK-11 CNOCOOHOCTBIO MPUMEHATh
COBPEMEHHBIE MPEJICTABIICHHUS
00 ocHOBax
OMOTEXHONOTHYECKUX H
OHMOMeIUITMHCKUX TIPOU3BOJICTB,
TeHHOH MHKEHCPHUH,

3HaTh: MOJIEKYJIAPHYIO CTPYKTYPY
OpPraHU3MOB; ITPHHLMIIBI CO3aHUs
TPAHCT€HHBIX  OPraHU3MOB;  OCHOBHBIE
NOAXO0/1bI OHMOTEXHOJIOTHYECKHX

UCCIICIOBAHMH, METOOBI KOHTPONS B
oOmactH  OMOTEXHOJIOTMH W  [CHHOH

HAHOOHMOTEXHOJIOTHH, HHKEHEPHH.

MOJIEKYJIIPHOTO YMeTh: 0O0BACHATH C MOJIEKY/ISIPHOM TOYKH

MO/IEJIMPOBAHHUS 3peHUs pa3iu4HbIe MPOIIECCHI,
IPOHCXOSIINE npu CO3/JaHUH
TPaHCT€HHBIX OPraHU3MOB
Bnagerts: HABBIKAMH paboTHI c
n1adOopaTOPHBEIM obopymoBaHHEM,
HaBbIKAMHU ohopmIiteHUs OTYETOB
11a0OpaATOPHBIX WCTIBITAHHH;
COBPEMEHHBIMH METO/IaMH,
UCTIONIb3YEMBIMH B OMOTEXHOJIOTHYECKUX
IPOM3BOACTBAX

IIK-1 CMOCOOHOCTBIO 3HaTh: BUIbI M METOJbl COBPEMEHHBIX

3KCILUTyaTHPOBATh COBPEMEHHYIO
anmaparypy u obopyxIoBaHue
U151 BBITIOJTHEHUST HAYYHO-
MCCJIC/IOBATEILCKHX MOJIEBBIX U
n1abopaTOPHBLIX OHOJIOTUYECKUX

MCCIIEIOBaHUM, MPOBOJMMBIX B 00NacTH
OMOTEXHOJIOTHH U TCHHOI HIDKCHEPUH;

VMeTh: HCIONb30BaTh NpudopHyo 0Oasy
LlenTpa OMOTEXHOJIOTHH Ul BBINOIHEHHS
UCCIICIOBATEIbCKUX M J1adOpaTOpHbIX

pabor pabor
Bnaners: HaBbIKAMU paboThI Ha
CHEHATU3HPOBAHHOM
OHOTEXHOIOTHYECKOM 000PYI0BaHHH.
IIK-6 CMOCOOHOCTBIO MPUMEHATH Ha 3HaTh: 0 poau 5 MecCTe

MPAaKTHKE METO/Ibl YIIPABJICHHS B
chepe OMOMOTHYECKUX U
OMOMEUIIMHCKUX [TPOU3BOJICTB,
MOHHTOPHHIA U OXPaHbI
[IPUPO/THOM CPeJibl,
MIPUPOIOTIONIE30BAHUS,
BOCCTAHOBJIEHUS H OXPaHbI
OduopecypcoB

OMOTEXHOJOrHYECKMX  HMHHOBALMi B
CHCTEME YIIpaBICHUS HHHOBALHUAMHU B PD.
VYMeTb: € HMCIIOJIB30BAHHEM PECYpPCOB
HHrepHeT-npocTpaHcTBa HaXOJIUTh
MH(POPMAIHIO 110 0003HAYEHHOH HAyYHOM
npodieme.

Brnanerts: BCEMHU HOPMATHBHBIMH
JIOKYMEHTaMH B 001aCTH OHOTEXHOIOTHH

4. BOCIIUTATEJIBHBIA ITOTEHIIUAJT JIMCIUTIIIMHEI

Hanpagaenusi/uenu 3aaauu BocnuTaHus (Koj) BocnurarebHBIH MOTEHIHAJ
BOCIIHTAHHA . . JUCHHILIHH
IIpogeccnonanbhoe u dhopmupoBaHue Hcrnonb30BaHue BOCIIUTATEILHOTO

TPYAOBOEC BOCIUTAHHUE HCCIICTOBATCIILCKOTIO H
KPHTHYCCKOTO MBILIJICHHA,
KYJIbTYPbl YMCTBEHHOIO
Tpyza (B16)

[TpodeccuonansHoOE (hopMHpOBaHHE HAYYHOTO
| BOCITHTaHHUE MHPOBO33PEHHS, KYIbTYPHI

MOTEHIMANa JJUCUUILIHHEL «BBejieHue
B OMOTEXHOIIOTUION» JJIS
(hopMuUpOBaHUS HABBIKOB BIIAICHUS
IBPUCTHICCKUMH METOJAMH TIOMCKA
BbIOOpa TEXHUYECKHUX PEILEHUH B
YCIIOBUSX HEOINPEIEICHHOCTH Yepes
CHIEIUAIbHBIC 3a/IaHKsI, OPraHU3AIHIO
CaMOCTOSTEIBHOM PabOThI

| o0yyJaroIuxcs.
Hcnonp3oBanue BOCIUTATETBHOTO

| MOTCHIIHANA TUCLIHIUTHHEI «BBenenne




[IpodeccuonansHOE
BOCIIUTAHUE

ITpodeccrnonansHOe

BOCIIMTAHHEC

MOMCKA HECTAHIAPTHBIX
Hay4HO-TEXHHUYECKHX
pEIICHUH, KPUTHIECKOTO
OTHOILLEHHUS K MCCIIEJOBAaHUSAM
JKeHay4yHoro Tosika (B19)

- (popMHpOBaHHE YYBCTBA

JTUYHOH OTBETCTBEHHOCTH 32
Hay‘-lHO—TeXHO.HOFH‘-IeCKOG
Pa3BUTHE POCCI/IH, 3a
PE3YIbTAThI HCCHBﬂOB&HHﬁ H
ux nocneacteus (B17)

- hopMupOBaHUE TITYOOKOTO

TOHUMAaHHS COLUAIBHON POJIH
npodeccHu, MO3UTHBHON U
aKTHBHOH YCTaHOBKH Ha
LEHHOCTH M30paHHOI
CIeLHAILHOCTH,
OTBETCTBEHHOT'0 OTHOIEHUS
K IpoeCCHOHATIBHOM
JeATenbHOCTH, Tpyay (B14)

B OMOTEXHOIIOTHIOY /17151
(hOpMHPOBaHHUA KPHTHUYECKOTO
MBIIUICHHS, YMEHHUS pACCMaTPUBATh
Pa3JInYHbIC UCCIIEI0BAHUS C
IKCIIEPTHOI MO3ULMHU TTOCPEICTBOM
00CYK/IEHHs CO CTY/ICHTAMH
COBPEMEHHBIX UCCIIEI0BAHUIA,
MCTOPUYECKUX MPEINOCHLIOK
MOSIBJEHUS TEX MJIM UHBIX OTKPBITHH U
TEOPUIA.

1. MUcnionp30BaHHE BOCTIUTATEIBHOTO
MOTEHITHAA TUCITHILTHH
npodecCHOHATEHOTO MO JUIs
(OpMHPOBAHUS YyBCTBA JIMYHOM
OTBETCTBEHHOCTH 3a JJOCTHIKECHHE
nunepctBa Poccuu B BeIynimx
HAY4YHO-TEXHUYECKUX CEKTOpax M
(byHIaMEHTATBHBIX HCCIICTOBAHHSIX,
obecrieqMBalOIMX ee YIKOHOMHYECKOE
pa3BUTHE M BHELIHIOK 0E3011aCHOCTD,
[OCPEJICTBOM KOHTEKCTHOTO 00y4YeHus,
00CYK/IeHUS COIIMATBHON U
NPaKTHYECKON 3HAYMMOCTH
PE3yIbTAaTOB HAYYHBIX HCCIIEIOBAHUH
U TEXHOJIOTHYCCKHX pa3pabOToK.
2.Vcnonb3oBaHue BOCIUTATEILHOTO
MOTEHIHANA JUCLUILTHH
PO)eCCHOHATIBHOTO MOJTYJIS JIJISt
(OpPMHPOBAHUS COLMATBHON
OTBETCTBEHHOCTH YYEHOTO 32
Pe3yIbTAThl UCCIEIOBAHUH H MX
TIOCTICICTBHSI, Pa3BUTHSA
MCCIIE/IOBATEIILCKUX KAueCTB
IIOCPEICTBOM BBIMOJIHEHUS Y4eOHO-
HCCIIEIOBATENbCKHX 3aaHHH,
OPUEHTHPOBAHHBIX HA U3y4EHHE U
MPOBEPKY HAyYHBIX (haKTOB,
KPUTHUYECKUH aHATU3 MyOIMKanuil B
npod)eCCHOHATBHON 00JIaCTH,
BOBJICUCHHS B PeallbHbIC
MEKIMCLUILIMHAPHBIC HAYYHO-

| HCCJICJOBATC/IbCKHE ITPOCKTHI.

1.Mcronb30BaHue BOCIMTATEILHOTO
MOTEHIHAIA AUCHUTUINH
€CTECTBEHHOHAYYHOTO H
obmrenpodeCcCHoHaTEHOTO MOTYIIS
JUISL:

- (hopMUPOBAHUS [TO3UTHBHOTO
OTHOIIEHHS K IPOPECCHH, TOHUMAHHS
ee COIMANLHOM 3HAYUMOCTH U POJIH B
001LECTBE, CTPEMIICHHS CIIEIOBATh
HOpMaM Npo(ecCHOHANBHOMN ITUKH
MOCPEICTBOM KOHTEKCTHOTO 00YUCHUS,
peleH s NPAKTHKO-OPHEHTHPOBAHHBIX
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CUTYALIMOHHBIX 3a/1a4.
- (hopMupoBaHHS YCTOHYHBOTO
HHTEpeca K mpodeCCHOHATBHOI
JeATENBHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIILHO
MBICJTHTB, TOHUMATh 3HAYUMOCTh
po)eCCuu MOCPEICTBOM OCO3HAHHOTO
BbIOOpA TEMATUKH NIPOEKTOR,
BBIITOJIHEHHS IIPOEKTOB C
nociaenyred nyonuaHoit
MIPE3CHTAIMEH Pe3yIbTaTOB, B TOM
yrciae 000CHOBAaHUEM HX COIUATBLHON
U [PAKTHYECKOH 3HAYMMOCTH;

Opranuzanyus HHTePAKTHBHLIX MEPONPHUATHI H peaTH3alus cneluaTn3HPOBAHHBIX 3a1aHHI ¢
BOCIHUTATEILHBIM U COHATLHBIM AKIEHTOM:

1. Opraauzanus H MPOBEACHUE TO3HABATEILHO-03HAKOMHUTEIIBHBIX YKCKYPCHI I CTYICHTOB B
OpraHu3alU-NMapTHEPBI, 1eATeIbHOCTh KOTOPBIX CBSI3aHA C UCCIICAOBAHUSAMHE B PA3JIMYHBIX 00JIACTIX
HAYK O JKH3HH.
2. YyacTue CTYJE€HTOB B €KErO{HbIX HAYYHbIX KOH(EPEHIUAX U IKOJIaX, B TOM YHUCIIE C HAYYHBIMU
JIOKJIAJIAMH M POEKTaMHu, B 001acTH OMO(PHU3MKHN, OHOMETUITUHBI, SJICPHOM METHITHHBI, Ty4eBOM
JIMarHOCTUKH M T€pPaIlHH, U Jp.
3. YyacTHe CTYJIEHTOB B PEryJIapHOM MexXIyHapoAHOM Hay4HOM CEMUHape
«MrxeHepHO-PU3HIECKUE TEXHOJIOTHH OMOMEIUIIHHBD) IT0 BOIIPOCAM MPOPLIBHEIX TEXHOJIOTHH
OHOMEUIIMHBI, MEXKIMCLUUIUIMHAPHBIX HCCIIeJOBAaHUI B 00J1aCTH CHHTE3a HAHOOUOTEXHOJIOTUH U
TEXHOJIOTHII sIIepHON MEIULIMHBI U JTY4eBOH IMarHOCTUKH U TEPanuu, CO3JaHud MeIHLIHUHCKHX
TEXHOIOTHI H TEXHHUKH.
4. OpraHu3aiys 1 NpoBeJIeHHe BCTPEeY CTY/ICHTOB ¢ MUPOBBIMH HAYUHBIMU JICATEIISIMH,
NPEACTABUTENAMH OpPraHU3alMi-NapTHEPOB U pabOTOAATENAMH.
5. Opranu3aiiys Hay9HO-TTPAKTHUECKUX KOH(EPEHIIHH, KPYTIIBIX CTOJIOB, BCTPEY C BBHIAAIOIITHMHUCS
YUEHBIMH M BEAYIIUMH CIIEHHATUCTAMH OTpacel peajJbHOTO CEKTOPAa S3KOHOMHKH; HAyYHO-ITPOEKTHOM
JIeATeJIbHOCTH 110 BOIIPOCaM TEXHOJIOTMYECKOro nuaepcersa Poccun.
6. YyacTie B IOATOTOBKE MyOIHKAIIMK B BEICOKOPEHTHHTOBEIX MEKIYHAPOIHBIX KYpHAIaX.

5. O0beM JUCHMIIMHBI B 324€THBIX €IMHHIAX ¢ YKA3AHHEM KOJHYECTBA AKAJeMUYECKUX YACOB,
Bbl/I€JICHHBIX HA KOHTAKTHYI0 padoTy o0y4yarwIluxcs ¢ npemnoaaparejieM (110 BHAAM 3aHATHIN) H

HA CAMOCTOSATE]bHYI0 padoTy 00y4aromuxcs

OO0mas TpynoeMKocTh (00bEeM) AMCHMIUIMHBI COCTaBIAET 5 3a4yeTHbIX eauHuI (3.e.), 180
aKaJeMHYCCKUX YaCOB.

5.1. Oovém oucyunaunvt no euoam yueOHvIX 3auamuil (6 uacax)

Buj yuednoit pabotbl Bcero Cemectp
4acoB 7
AynuTOpHBIE 3aHATH (BCEro) 64 64
8 MoM yuciue: - -
JIEKITAH 16
IPAKTHYECKHE 3aHATHS/ CeMUHAPBI 32 32
nabopaTopHbie paboThI 16 16

6 Mmom yucie: - -
MHTEPAKTHBHBIE (hOopMBbI 00yUEHHUs 7 7




(nexkun)

UHTEpaKTHBHEIE (POPMBI 00yUYCHHS
(mpakTHYeCKUe 3aHATHs/CEMUHAPbI)

CaMocTosiTenbHas paboTa CTyIeHTa
(Bcero)

80 80

68 MOM vucie.

Bung  npomexyTouHOH
(3K3aMeH)
YacoB

aTTeCTalluH

36

OBIIAS TPY JOEMKOCTD

qac

180

3a4.CH.
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6. Conep:kaHue JAUCHMILIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jelaM) ¢ YKa3aHueM
OTBEIE€HHOT0 HA HUX KOJIHYECTBA AaKAJeMHYeCKHX YACOB H BHI0B Y4eOHbIX 3aHSITHIl

6.1. Pazoenvt oucyunaunsl u mpyooemMKoCHts RO 6UOAM Y4eOHBIX 3aHAMUL

(6 akademuueckux uacax)

Ne HaumeHoBaHue Oomasn Buabl yueOHbIX 3aHATHH, ®opMbI
n/n pasziena /TeMbl TPYA0EM- BKJIIOYAsl CAMOCTOSITEJILHYIO TeKyl1ero
AHCIHILTHHBI KOCTh padoTy odyualonuxcs u KOHTPOJIs
BCEro TPYA0EMKOCTH ycneBae-
(6 uacax) (8 uacax) MOCTH
AyIMTOpHBIE Y4eOHbIC
3aHATHA
Jlek | Cem/Ilp | Jlab CPO

1. Pasznen 1. Beenenne B
OMOTEXHOJIOTHIO.

OcHoBBI 72 8 16 8 40
MOJIEKYJISIPHOM
OHOTEXHOJIOTHH

1.1. |Tema 1.1 Brenenmue. VYcTHBIH onpoc
buoTexHonorus Kak Jloknapl
Hayka. CBs3b P 4 10
OMOTEXHOJIOTHH C
JIPYTHMH
JUCITUTLTHHAMH,

1.2. |Tema 1.2 Uctopus KoHnTponbHas
OHOTEXHOIIOTHH H pabora,
TCHHOH WHKCHCPHH. 2 4 10 YCTHBIN OTIpoc,

pelieHue
CHUTYaI[HOHHBIX
3a1a4

1.3 Tema 1.3 OcHOBBI YerHbid
MOJIEKYJISIPHOM omnpoc,
OMOTEXHOIIOTHH. 2 4 6 10 |pewenue

CHUTYAI[MOHHEIX
3aga4




1.4 |Tema 1.4 TexHnonorus VYcTHbII
MOTYYEHHS orpoc,
PEKOMOUHUAHTHBIX 2 4 2 10 |pewenue
JHK. CUTYaLlMOHHBIX

3aga4

12, Paznea 2. Texnosorus
HOAyHeHHH 72 8 16 8 40
TPAHCTEeHHBIX
PAaCTeHHIi H })KHBOTHBIX

2.1. |Tema 2.1 TexHomorus VY cTHBIH
MOJTYYEHHS orpoc,
PEKOMOMHAHTHBIX 2 4 10 |pewenue
OenkoB. [IpuoHEL. CUTYAI[HOHHBIX

3a1a4

2.2. |Tema 2.2 TpaHcreHHsie VYcTHBIH onpoc
pacTEeHHUs: MTOJIYUYEHHUE U Hoxnasel
OCHOBHBIE
XapaKTEPUCTUKH.

HcnonszoBanue MeToj1a 2 4 4 10
[P nnst onpenenenus

TreHeTHYEeCKH-

MOIU(HIIHPOBAHHOM

pactutensnoi JJHK.

23 Tema 2.3 TpaHcreHHsie KoHnTpoibHas
JKUBOTHBIE: TIOTYYEHHE U pabora,
OCHOBHBIE 5 4 ) 10 YCTHBIH OIpoC,
XapaKTePUCTHKH. pelieHue

CUTYaI[MOHHBIX
3agad

24  |Tema 2.4 KoHTpoNb KonTponpHas
Beiaenenus JJHK npu pabora,
MOMOIIM dJ1eKTpodopesa. YCTHBIH ompoc,
MoutekynsipHas 5 4 ) 10 |peuenne
JIMarHOCTHKA. CUTYAI[HOHHBIX
HNHcTtpymeHnTanbHbIe 3a1a4
METO/IbI aHATH3a
MIPOIYKTOB MUTAHUS.

IK3aMeH 36
Bcero no aucuMniinHe 180 16 32 16 30
(4acoB)

6.2. Codeporcanue oucyuniunsl, CmMpyKmypupoeantoe no pazoenam (memam)

Jlexyuonusiil Kypc

Conepxanue
Ne HanMeHnoBaHme pasnena
) /TeMBI TUCHHILITHHBI
1 Pasnen 1. Beenenne B 0M0TexXHO10THI0. OCHOBBI MOJIEKYJIAPHOM OMOTEXHOJIOTHH

Tema 1.1 BBengenue.
brotexHomorus Kak
Hayka. CBs3b
OMOTEXHOJIOTHH C
JPYTHMH JTHCIUTLTAHAMH.

[TpenMert u 3agaun OuorexHosoruu. [Ipeumymiectsa

OMOTEXHOJIOTMYECKHX IpoiieccoB. CBA3b

OMOTEXHOIOTHH C APYTUMH (yHIaMEHTATEHBIMH

HayYKaMH H IIPHKJIAAHBIMH OTpaCJIsAAIMH.




1.2.

Tema 1.2 UcTtopus
OHOTEXHOJIOTHH H T'€HHOH
HHKCHEPHH.

Kpartkas uctopus pa3BUTHS U HAYYHBIE TIPEANOCHUTKH
CTaHOBJICHHS] COBPEMEHHOM OMOTEXHOJIOTHU. Pa3BuTue
OnoTexHosioruu B Poccun u Ipyrux crpaHax Mupa.

1.3

Tema 1.3 OcHOBEI
MOJICKYJISIPHOM
OHMOTEXHOIIOTHH.

OcCHOBHBIE TOHATHS OHOTEXHOJIOTHH — OHOTEXHOJIOTHYECKAs
cucreMa, OHOTEXHOJIOTHUECKHH MPOIIECC, OMOTEXHOTOTHICCKHIA
00BEKT, OHOTEXHOJIOTHYCCKHE TIPOAYKTHI. AMapatypa u
MUTaTeNIbHbIE Cpe/ibl B OnoTexHosoruu. ['yOMHHbIE 1
MOBEPXHOCTHBIE OHOPEaKTOPHI. PelenTypsl MUTATEIbHBIX CPE/L.
PexuMbl KyIbTHBHPOBaHUS 0M000BEKTOB. OO0IIIHE PEKUMBI.
XeMocTaTHbIH U TYpOMIOCTATHBIN pexkuMbl. CrienuanbHbie
PEKUMBI KyJIbTHBHPOBaHHUS. [ 1yOHHHOE, MOBEPXHOCTHOE,
TBepAo(da3HOE KyJIbTHBHPOBAHKE. DTanbl pocTa KyabTyp. Jlar-
(haza. Dxcrionennuanpuas daza. @aza 3ameICHHOTO POCTA.
Crannonapuas ¢aza. ®aza ormupanus. Ocod0eHHOCTH
KYJIbTUBUPOBAHUS KJIETOK PACTEHUH, JKUBOTHBIX, HACEKOMBIX M
MUKpooprann3MoB. Paznoodpa3zue u kiiaccupukanuu
OMOTEXHOJOrHYECKUX CHCTEM U ITPOIECCOB.
buoTtexHonornueckuii 00bEKT: ONpeneaecHHe TEPMHUHA,
KJaccu(HKalus OMOTEXHOIOTHUECKUX 00beKTOB. [TpuMepsI
01000BeKTOB. HayuHOE M MpakTHYECKOE 3HAUCHHE
OMOTEXHOJOTHYECKUX O0BHEKTOB.

1.4

Tema 1.4 Texnonorus
MOJTy4eHUs
pexomOuHnanTHBIX JIHK.

Texnonorust pekomOuHanTHbIX JIHK. Tlnazmuanbie BEKTOPHI.
Tpanchopmanus u oréop. Coznanue reHOMHONH OMOIMOTEKH.
Cxpununr. KinoHHpoBaHHE CTPYKTYPHBIX T€HOB 3YKAPHOT.
BexkTops! aiis kiioHupoBaHus KpynHbix ¢pparmerTos JTHK.
Xumuueckuit cuutes JJHK. Cuntes renos. I11IP. CunTte3 reHoB ¢
nmoMoieko I11P.

Paznen 2. Texnojorus NOJYYCHHS TPAHCT€HHBIX pﬁCTeHHﬁ H JKHBOTHBIX

Tema 2.1 TexHomorus
NOJyYEeHHsI
PEKOMOMHAHTHBIX OEJIKOB.
[TpuoHsI.

benkoBas unxkenepus. HanpaBneHnus uccie10BaHU.
Paunonaneheiit nu3aitn. HanpagnenHas 3BOMONMA OETKOBBIX
MonekyJl. PaunonanbHbli peausad. MHxeHepus OeKOBBIX
noBepxHocTed. OTdop MoaupUIIMPOBaHHBEIX OenKoB. Paroklit
nucrneit. Knetounsrit nucrneii. @epMeHTH B OMOTEXHOJIOTHH.
WmxenepHas su3uMonorusi. OCHOBHBIE KJIacChl DEPMEHTOB U
THIBI KaTAIM3UPYEeMbIX peakiuit. McTounuku pepMeHTOB.
CoBpeMeHHbIE TTOJIX0/1bl B UCIIOJIB30BAaHWH (DEPMEHTOB.
Nmmobunuzanus Gepmenrtos. [Tonyyenue 6enkos
(hapmaxosorHyeckoro 3HaueHus. Mcnonb3zoBaHue MOJIOYHOI
’KeJe3bl )KMBOTHBIX JUIs1 CHHTE3a PEKOMOUHAHTHBIX OENIKOB.
DPHUTPONOITHH: OUONOTHS, (PYHKITUH, METO/IBI TTOTYUCHHUSL.
Brustaue pa3nuuHbIxX (akTopoB Ha 2 EKTHBHOCTE
TpanchopMaLMK KJIETOK MOJIOYHOM kele3bl in vivo. [TproHs! 1
c1rocoObl UX OOHAPYKEHHS.

2.2.

Tema 2.2 TpancreHnHslie
pacTeHMsA: NOJYYEHHE U
OCHOBHBIE
XapaKTCPUCTHUKH.
Hcnonb3oBanue MeToaa
[MLP ns onpeneneHus
TeHETHYECKH-
MOTU(UITMPOBAHHON
pactutenbHor JJHK.

Knonuposanue rena, metoj pekomOunanthoit JIHK, rennas
WHXKeHepus. ' eHHas MH)KEHEpHUs PaCTeHHI: METO/I0JIOTHS.
Tpanchopmanus pacrenuii Ti-mnazMunoii u3z Agrobacterum
tumefacience. Bexktopusie cuctemsl Ha ocHOBe Ti-ImTazMu.
OuU3NYECKUE METOBI IIEPEHOCA TEHOB B PACTHUTEIBHEIC KIIETKH.
[TpumeneHue penopTepHbIX FeHOB MPH TPaHCHOPMALIUH KIIETOK
pacTeHHii. JKCTIEPUMEHTEI 10 YKCIIPECCHH YY)KEePOJIHBIX TEHOB B
pactenusx. [lonydeHHe TpaHCTEHHBIX PACTEHHIA, HE
coJiepsKallMX MapKEpHBIX FeHOB. BeKToph! 1714 nepeHoca
PEKOMOMHAHTHBIX '€HOB B XJIOPOMJIACTHI BBICIIHX PACTEHHH.




I"'eHbI YCTOMYMBOCTH K aHTHOMOTHKAM, K TepOMIIHIaM,
MeTabOIMUECKHUE MapKephbl, TeHbI (UIYyOpPECIIEHTHBIX OEJIKOB.
OCHOBHBIC HATIPABJICHUS B TPAHCTEHE3E PACTCHUH.

2.3

Tema 2.3 Tpancrensslie
KHMBOTHBIC: [TOJIy4YCHHE U
OCHOBHBIE
XapaKTePHUCTHKH.

Jransl MOJTY4YEeHUs TPAHCICHHBIX )KUBOTHBIX. Kilaccudukanus u
XapaKkTepUCTHKA BEKTOPHBIX CHCTEM, MCIIOJIb3YEMBbIX JIJIst
TpanchopMaIMK KIeTOK KHBOTHBIX. CTpyKTypa
skcnpeccupyromero Bekropa pKSV-10 s tpancrenesa
*UBOTHBIX. CiocoObl BBeeHus JJHK B Ki1eTKH ) KMBOTHBIX.
[Tepenoc reHoB ¢ momouis0 BUpPYcoB. [lepeHoc reHos,
OTIOCPEIOBAHHBIH KJICTOYHBIMH PELICITOPAMHU. DJIEKTPOTIOPAIIHSL.
Co3aanue MUKPOOTBEPCTHI B KIIETOYHBIX MEMOpaHax ¢
MOMOLIBIO J1azepa. MUKpoUHbEKIMH. baucTnyeckas
uHbekins. CelleKTHpyeMble MapKephl U TeHbI-penopTepsl. [ eHbl
YCTOMYHBOCTH K aHTHOMOTHKAM, MeTabOJInYeCK1e MapKePBI,
reHsl GuryopecteHTHbIX OenkoB. PHK-unTepdepenims.
OCHOBHBIE HanpaBJIEHHs B TPAHCTEHE3€ KUBOTHBIX. CXxema
MOJTYICHUS TCHOMHOU O0HOMmuoTeku. MeTton npodoBuka. Cxema
nosyyeHust oudnmorexku K IHK. JIHK-30u1b1. ['ennas Tepanus.
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Tema 2.4 KonTpons
Boiienenus JJTHK npu
MOMOIIIX 3IeKTpodopesa.
MonexynapHas
THATrHOCTHKA.
HNucTpyMeHTanbHbIC
METO/Ibl aHAJIK3a
OPOAYKTOB ITUTAHUS.

OcHoBHBIE MOHATHS dJIEKTpodope3a MAKPOMOIICKY. PeakTHBBI
JJ1 TIPOBEICHHU A BHBKTp()Cl)OpeS& B drapo3HoOM reie. MBTOHHK&

onpeesieHus KOHIIEHTpalMH JIHK npu MOMOILH
snektpodopesa. OOumme cBeneHUst 00 HMHCTPYMEHTAJIbHBIX
MeTOoIax aHalm3a MPOIYKTOB MMHUTAHHS. MeToabl

uaeHTHGuKarmn 'MW pacTHTETPHOTO TPOHCXOXKACHUS B
coorBercteue ¢ 'OCT P 52173-2003 u I'OCT 52174-2003.
[lonsTHe TreHHBIX 4YHIOB M MUKposppeeB. Meton JHK-
rubpuamsanuu. Tunel MukposppeB. Co3aaHue MHKPO3PPEB Ha
[PUMEPE TE€HHBIX YUIIOB HU3KOH TUIOTHOCTH. [ledarh TeHHBIX
yunoB. MccnenoBanne nuddepeHunanbHOR 3KCIPECCHH T'EHOB.

HaumenoBanue pa3jeia

I'enHoe  kapTupoBaHMe.  AH&JIM3  MHOTOKOMIIOHEHTHBIX
OMOJIOTHYCCKUX CHCTEM.
Hpakmu qecxue/ce‘-wuuapcxue SAHAMUA
Conep:xanue

MOJICKYJISIPHOM
OHMOTEXHOIIOTHH.

Ne /TeMbl THCHHILTHHBI

1. Pa3jen 1. Beenenue B 6u0TexH010rHI0. OCHOBBI MOJIEKYJISIPHOH OMOTEXHOJIOTHH

1.1. |Tema 1.1 Beaenue. CrenuanbHble OMOTEXHOJIOIMYECKHE HAIIPABIICHU: TEXHUYeCKas
BuorexHonorus kax MHKPOOHOJIOTHs, 3KOJIOTHYECKast OMOTEXHOIOI U,

Hayka. CBs3b MOJIEKYJIpHAast OMOTEXHONOTUsl, MHXKEHEepUsl OelKa U KIJIETOK,
OHOTEXHOJIOTHH C JHEPreTUYECKasi © UMMYHOJIOTHYECKast OHOTEXHOIOTHH.
JPYTUMH JUCHUIIIIHHAMM.

1.2. |Tema 1.2 UcTopus WcTopusa cTaHoBicHHS HAaydHOTO HampaBicHus. lpeBHuc
OHOTEXHOJIOTHH H TEHHOH |OMOTEXHOJIOTHH. JTambl HCTOPHYCCKOTO CTAHOBJICHHS HAYKHU.
UHKEHEPHH. Paborer  A.JleBenryka, P.I'yka, 03.[lkennepa, Jl.Ilacrtepa,

O .Muwepa, @.broxuepa, WU.Menaens, A.Pnemunra, P.Koxa,
J.N.NBanoeckoro, X.®nopu, b. UYeiina, B.3ensmana,
J.Yorcona, @. Kpuka, C.ToHerapa u zip.

1.3 Tema 1.3 OcHoBHI I'ennas, reHOMHas, XpoMocoMHas WHKeHepuu. [Ipeamer, uenw,

3aJaudl M TEPCHCKTHBBI TGHCTHYCCKOH HHKCHEpHH. TexHuka
TCHETHUCCKOH HIKeHepHH. DepMEHTHI, HCIIOIb3yeMbIe B TeHHO-
WHYKEHEPHBIX MaHUNYJALMAX. ['eHeTnueckue mapkepsl. Odactu
[IPAKTHYECKOI0 HCIOJB30BaHHUA JIOCTHKEHHS TI'e€HETHYEeCKOMH
WH)KCHEPHH.




1.4 |Tema 1.4 TexHonmorus Bektopa. Bektopa mnpokapuor. Ilnasmunbl, Oaktepuodaru,
NOJIYYEHH Kocmuapl, ¢asmuasl.  PexomOunanthsie JHK. Metoas
pekomOuHnanTHRIX JAHK. |momydueHus rena. Beemenme reHa B BekTOp. KOHHEKTOPHBIH

METO/I. PecrpukrazHo-nurasHblit METO/I. Beenenus
pekomOunantHoil JAHK B knerky-peuunuent. Tpancaykuus.
Konsroranus. Tpancdexnusi.

12, Pa3jen 2. TexH010rus NOJIy4eHHS] TPAHCTEHHbIX PACTEHHI M *)KUBOTHBIX

2.1. |Tema 2.1 Texnonorus Pa6oter [Ix. Heabcona, E. I'pudduna, x. [Tpanmionnepa, I
NOJIYYEHH [nefixa k. Camuepa, k. Hoprpona, [Ix. Xoyopna, H.
pexoMOMHAHTHBIX OenkoB. |['pydoxodepa u J. llnetita. Hocutenu mis iMMOOHITH3AITHH.
[IproHsL. Opranundeckue Hocutenu. Heoprannueckue Hocutenu. MeTo sl

uMMoOnIn3aunu. Guznyeckue MeTobl. XUMUYECKHE METO/IbI.
[TpeumyiiecTea UMMOOUTU30BAaHHBIX (pepMeHTOB. DepMeHTHI B
OMOTEeXHOIOrHYeCcKOM pou3BojicTBe. buocercopsl. Pabotsr JI.
Knapka. Haznauenue. Turbsl OMOCEHCOPOB.

2.2. |Tema 2.2 TpaHCcreHHbIE Pabotel I'. Xabepnanara, X.®extunra, C.Pexunrepa,
pacTeHUS: TTOMYUICHHUE U B.Po66unca, B.Korte. TOTUIIOTEHTHOCTh paCTHTEIBHOM KICTKH.
OCHOBHBIE KynpTHBHpOBaHHE H30JUPOBAHHBIX KJIETOK M TKaHEH pacTeHMHIl.
XapaKTePUCTHUKH. TpeboBaHus K BIpALIMBAHUIO OMO0OBEKTOB B KYJILTYpE in Vitro.
Hcnons3opanue Metoaa | THIBI TKAHEBBIX KYJILTYP B KIETOYHOH WHIKEHEPHH PACTEHUH.
[IIP s onpenenenus Kamnyc. Kynerypa kiierounsix cycnensuii. KynbTypbl
TeHETUYECKU- OJIMHOYHBIX KJIETOK. MeTOo Mony4YeHHsI COMaTHUECKHX
MoIH(UIIHPOBAHHOI rudpuaoB pactenuii. [lonyuenue mpoTomnnacTos.
pactutenpHoi JJHK. KynasTuBHpoBanue npoToniactoB. [IpakTHyeckoe npuMeHEHNE

TKaHEBbIX U KJIETOYHBIX KYJIbTYp pacTteHuil. Co3/laHue pacTeHHit
C LIEHHBIMH CBOICTBaMHU.

2.3 |Tema 2.3 TpaHcreHHble KyneTuBHpOoBaHue ®KUBOTHBIX KIeTOK. Knaccudukanus KyibTyp
KUBOTHBIE: IOJIyY€HHE U [KUBOTHBIX. [lepBUYHbIE, TUIUIONAHBIE, TIEPEBHBAEMbBIE
OCHOBHBIE KynbTyphl. [IpakTHueckoe HCIONB30BaHNE KYIBTYP KIETOK U
XapaKTePUCTHUKH. TKaHel uBOTHBIX. Kinonuposanue. Mctopus meroaa. PaboTst

O. I'eprura, I'.Illnnemanna, I'.B. Jlonamosa, P.bpurca,
T.Kunra, [Ix. I'epaona, A. Yunmyra. Tpancnnanranus saep
COMAaTHUYECKUX KJIETOK B3POCIBIX JKUBOTHBIX. SI/IepHBIN nepeHoc.
Knaccudukanus THIIOB KIOHHpOBaHUS. TepaneBTH4eckoe
KJIOHUpoBaHue. PenpoaykTHBHOE KIIOHMpOBaHHE. CTBOJIOBBIE
KJIETKU: UCTOPHS U3yUEHHS, ONPEEIEHUE TEPMUHA,
Knaccudukanus. IMOpHOHANLHBIE, ()eTaTbHEIE,
reMOITOITHYECKUE CTBOJIOBEIC KJIETKH. CBOMCTBA CTBOIOBBIX
KJIeTOK: nposindepariis, MUrpauus, XoMur, auddepeHunposka,
M1aCTUYHOCTh. MICTOYHHUKY MOTyYeHHS CTBOJIOBBIX KIIETOK.
[TepcrieKTHBEI UCTIOTB30BAHUS CTBOJIOBBIX KIIETOK.

2.4  |Tema 2.4 Kontponb CrnenuanbHble OMOTEXHONIOTMH. DKOJOTHYECKass OMOTEXHOIOTHA.

Beiencuus JJHK mpu
MTOMOIITH AIEKTpodopesa.
MounekynspHas
JIMarHOCTHKA.
NHcTpyMeHTANIbHBIE
METO/Ibl aHAJIM3a
POJYKTOB TTUTAHMSL.

Mertoapl dKonorHYeckoii OMoTexHomoruu. MeToabl OUUCTKH
CTOYHBIX BOJ. A9pOOHBIC CHCTEMBI OYHCTKH. AIPOTCHKH.
AHaspoOHbIe cUcTeMbl OUUCTKH. MeTaHTeHKH. Pa3bl
METaHOBOT0 OpoeHHs. AHaIPOOHLIC U adpPOOHBIC
MHUKpOOpranu3mMel. Acconmanui. buopemennanms.
buoduropemenuanus. MukpoopraHuzMbl HeTepe1yleHTHI.
bakrepuanbHble U BUPYCHbIE HHCEKTHLIMABL. PacTenus
YCTOMYMBBIC K BpCAUTEISIM. | €HBI YCTONYHUBOCTH pacTCHHM K
HACEKOMBIM BpeauTessIM. PacTeHus ycToiiunBbIe K
(uronarorenam. bBuoTexHosorus B petieHuu npoodiem
sHepreTukd. MMmyHonornyeckass OMOTEXHOJIOTHSL.




Jlabopamopnvie 3anamus

HaumeHoBaHue pasae/ia

Ha3zBanue 1adopaTopHoii padoTsl

Ne Conep:xanue
/TeMbl JHCIHILIHHBI
1. Pasnen 1. Beenenue B 0M0TexXHOJI0THIO. OCHOBBI MOJIEKYJISAPHOH OMOTEXHOJIOTHH
1.1 Tema 1.3 OcHoOBEI Metonw! Beienenuns JJHK.
MOJIEKYIAPHOM
OHMOTEXHOJIOTHH.

MMOJIYyUYCHHA

1.4 Tema 1.4 Texuomorus

pekoMOuHHaHTHbIX JIHK.

PabGoTta ¢ COBPCMCHHBIMH OHMOTEXHOJIOTHUYECKUMH 0a3zaMu

JaHHBIX.

12, Pazjen 2. TexHo10rusi NoJIy4eHUs TPAHCTEHHBIX PACTEHHIi U *)KUBOTHBIX

OCHOBHBIC
XapaKTCPHCTHKH.

I'€HCTHYCCKH-

2.2. |Tema 2.2 TpaHCreHHbIE
pacTeHMsA: NOJYYEHHE U

Hcrnone3oBanue MeTo1a
[MLP ns onpeneneHus

MOAUPUIIHPOBAHHOM
pactutesnbHor JITHK.

Boienenue JJTHK U3 paCTUTENBHBIX KIIETOK.

MounekynspHas
JIMarHOCTHKA.

MCTOAbI aHaJIk3a

2.4 |Tema 2.4 Konrponn
Beiencuus JJHK mpu
MOMOILLH 3JIeKTpodopesa.

HNHcTpyMeHTAIBHBIE

MMPOOYKTOB ITUTAHHA.

MeToap1 aMITHHUKAIIHNH, H3Y9aeMOr0 TeHHOTO OTPe3Ka.
Jlerekuus npoIyKTOB aMILTH(HKALIMH.

7. IlepeuyeHnb

y‘leﬁHO-MeT OJIHYICCKOIo
06}7‘[3101[[]1)((:51 o JTHCHHIIJIHHE

odecnevyeHus AJIs1

CaMOCTOSITEIbHOM

padoThI

st caMmocTosATEIBHOIM pabOTHI, MOATOTOBKU K BBIMOJHEHHIO JIA0OpATOPHBIX paboT U c1auM
KOJUTOKBHYMa pa3pabO0TaHbI CIICAYIONHE METOTHUCCKHE PEKOMCHIAIIMH H TOCOOMS:

1) Komapoga JI.H. Kypc aexuuit mo 6uorexnonoruu. Yacts 1. — O6nunck: MATD, 2014, — 52 c.
2) Kowmaposa JI.H. CoBpemennsie 6notexnonorun. Kype nexmuit. — Oduunck, 2009, OI'TY-

HATD, 60 c.

3) TecroBble 3aj1aHKs 110 TEMaM Ha JIEKTPOHHOM HOCHTEIIE.
4) Memooduueckue pexomeHOayuu NO HANUCAHUIO pehepamos, VMEEPIHCOeHHble OMOeleHUeM
buomexnonoz2uu, npomokoa Ne om

8. ®oHa oMeHOYHBIX CPeACTB JJIAl NMPOBEeACHHUSA l'lpOMe}KyTO‘lHOi‘i aTTecTaluu oﬁyqammuxcsl mo

JHCHHILINHE

8.1. Ilacnopm ¢ponoa oyenounbX cpedcme no OUCHUNTUHE

Ne Kontposmmpyembie pazaebl
n/n (TeMbl) AHCHMIIHHBI
(pe3ybTaThl IO pasaeaaM)

Kox koHTpOaHpyeMoii
KOMIIeTeHIHMH (1JIH eé
YacTH) / U ee

HaumenoBanue
OLIEHOYHOI'0 CPeICTBA




¢hopmyaupopka

Pasznener 1

OIIK-11

3HaTh: MOJIEKYJISIPHYIO
CTPYKTYPY OpPraHHu3MOB;
OCHOBHBIE MOIXO/1bI
OHMOTEXHONOTNYECKUX
HUCCIIETOBAHHIA.

Bnanets: HaBbIKaMH pabOTEI
¢ J1adopaTopHbIM
000py0BaHHEM, HABBIKAMH
0(hOpMIIEHHS OTYETOB
1abopaTOPHBIX UCIBITAHUIA;
IIK-6

3Hath: OCHOBHEIE
HaIpaBJICHUSA U NIEPCIICKTHBEI
pa3BUTHA OMOTEXHOJIOTHH; O
ponu 0 MecTe
OMOTEXHOJIOTHYECKUX
MHHOBallUH B CHUCTEME
yIpaB/ieHUs] HHHOBAIMSMH B
PO,

Bnanets: HopMaTHBHBEIMH
JOKYMEHTaMH B 00J1acTH
OMOTEXHOJIOTHH

Joxnan ¢ npezeHrauuei,
coobuieHue, pedepat
KonrtposbHbie paboThl
Pabota B rpynmne
(nmpobneMHbIE 3a1aHUA)
Dk3aMeH (TepBhlid BOIPOC
omera)

Paznen 2

MK-1

3Harh: BWIBI U METOJBI
COBPEMEHHBIX
HCCIIE/IOBAHHH, MPOBOJIMMBIX
B 001acTH OMOTEXHOJNIOTHH M
F€HHON MH)KEHEPHUH;

YMeTh: HCTIOB30BAaTh
npudopuyio  0azy Llentpa
OMOTEXHOJIOT Ui Jus
BBITOJIHEHHS
HCCIIE/IOBATEBCKHX "
nadopaTopHbIX padoT
Bnanetp: HaBbIKaMH pPabOTEHI
Ha CICIHATH3UPOBAHHOM
OMOTEXHOJIOTHYECKOM
00opyaoBaHUH

OIIK-11

3HATh. NPUHIMITBI CO3JIAHHS
TPAHCTE€HHBIX  OPraHHU3MOB;
METOIBI KOHTPOJIS B 00JIaCTH
OMOTEXHOJIOTUH H TCHHOH

MHKCHEPHH.

VYMeTh: 00BACHATE c
MOJIEKYJISIPHOM TOYKH 3PEHHSI
pasIMyYHbIE MIPOIECCHI,
MPOUCXOISIIHE pH
CO3IaHHH TPaHCTCHHBIX
OpPraHH3MOB

Bnagers: coBpeMeHHbIMH
METOJIaMH, UCTIOIb3yEeMBbIMU

KonrposbHsle paboThl,
TeCThl, paboTkl B IpyIiIe,
oT4eT 0 1adOpPaTOPHOI
pabote

DK3aMeH (BTOPOH U
TPETUH BOIIPOCHI
ounera).

Pedepar u goknasl ¢
npeseHTauuei




B OMOTEXHOJIOTMYECKHUX

HNpOU3BOJACTBAX

K-6

3HaTh: O pOAM M MECTe
OMOTEXHOIOTHYCCKUX

MHHOBaLIUH B CUCTEME
YIpPaBJIEHHs. WHHOBALMAMH B
Pd.

YMeTb: ¢ UCIOIB30BAHHEM
pecypcoB MHTepHET-
[IPOCTPaHCTBA HAXOUTh
HH(POPMAITHIO TI0
0003HAYECHHOI HAYYHOMH
npooieme.

Paznensr 1-2 MK-1 Otuer no 1abopaTopHoi

3HaTh: MeETOABI IpoBeleHus |padoTe
OHMOTEXHOJIOTHYECKHX
HCCIIeJOBAHHI B
nadopaTopuH

VYMeTh: NoJan30BaThCsS BCEMH
MpudoOpaMu W MaTepHAIAMH,

HEOOXOAUMBIMHU IS
nposejieHus  1abopaToOpHBIX
HCClIe/IOBaHMH, H3J1araTh
pe3yIbTaThI

KCMEPUMEHTAIBHON pabOTHI
B BH/IC TPOTOKOJIOB OIBITA
Bnaners: odhopmneHuem
OTUYCTOB IKCIICPUMEHTA

8.2. MeroaMueckne MaTepHa/bl, ONpeaesiiONlHe NMPOUEIYPbl ONEHHBAHUS 3HAHHH, YMeHMIi,

H (WIH) onbITa JAEATEJBHOCTH, XAPAKTEPH3YIOUIUX I3Tanbl (POPMHPOBAHHA

KOMIIeTeHIMii

Wroromas arrectanus Mo AUCHMILIHNHE SBISETCS HWHTETPATBHLIM IIOKa3aTelleM KadecTBa
TEOPETUYECKUX M TPAKTHUYECKUX 3HAHUI M HABBIKOB OOYYAIOIIHUXCS 110 THUCIUIUIMHE H
CKJIaIbIBACTCS U3 OIIEHOK, MONYUYECHHBIX B XO/€ TEKYIIEH U MPOMEKYTOUHOH aTTeCTaIlHH.
Tekymias arrectanus B CeMecTpe MPOBOJMTCA C Ielbl0 obecredeHus CBOEBPEMEHHOM
o0paTHO# CBs3M, IS KOPPEKIHH OOYYeHHs, AKTUBH3AIMH CAMOCTOSATENBHOH paboThI
00yyaroIHXCA.

[IpomesxxyTouHas aTrecTanus MpeqHa3HAueHAa A OOBEKTUBHOTO MOATBEPIKICHUS H
OLICHHBAHHS JOCTUTHYTBIX pe3ylIbTaTOB OOYUEHHs TIOCIE 3aBEpIICHHUS H3yUCHHS
JUCIUIINHBL.

Tekyias aTTecTalys OCyIIECTBIAETCS /1Ba pa3a B CEMECTP:

o koHTpoabHas Touka Ne 1 (KT Ne 1) — BeICTaBIsIeTCS B 3NIEKTPOHHYIO BEIOMOCTh HE
no3aHee 8 Hemenu ydyebOHoro cemectpa. BrmrowaeT B cedsl OLIGHKY MEpONpHATHI
TEKYILEro KOHTPOINs ayIUTOPHOI M CaMOCTOATENbHOH paboThl oOydaromierocs 1o
pasjenam/TeMaM yueOHO# qucuuIunHel ¢ 1 1o 8 Heneo yuebHOro cemectpa.

o KoHTpoJbHas Toyka Ne 2 (KT No 2) — BeIcTaBiisieTcst B 3JIEKTPOHHYIO BEOMOCTb HE
no3aHee 16 Hepenu ydeOHOTO ceMecTtpa. Brirodaer B ce0s OlEHKY MepOnpHSTHN
TEKYIIIEr0 KOHTPOJI ayJUTOPHOM M CaMOCTOSTENLHOM paboThl 00y4aromierocs mo
paszzenam/TemMam yueOHO# TUCUUIUIMHEI ¢ 9 o 16 Henento yueOHOTO ceMecTpa.

Hcknrouenue: Tekylias arrectalus B 8 ceMecTpe 00ydeHHs 1o 00pa30BaTelIbHBIM

mporpaMMamM OakanaBpHaTa, B KOTOPOM eIMHCTBEeHHAs KOHTpoibHas Touka Ne 1 (KT Ne
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1) — BBICTABJIAETCA B ICKTPOHHYIO BEIOMOCTH HE Mo3faHee 6 Hemenu yueOHOro
ceMmecTpa. Britouaer B ce0s OLIGHKY MEPONPHATHH TEKYIIEro KOHTPOJISA ayTHTOPHOH U
CaMOCTOATEILHOM paboThl oOyuaromerocs mo pasaenam/reMaM yueOHOM TUCIHILIHHEBL
¢ 1 mo 6 Hexento yuedbHOro cemecrpa.
— Pe3ynprarhl Tekylied M MPOMEKYTOUHOH aTTECTALMM MOIABOAATCA IO IKane OalibHO-
PEHTHHTOBOM CHUCTEMBI.

ITan peiiTHHrOBOH CHCTEMBI / Henenn Bbann
OuenouHoe cpeacTso MuHmMyM™ Maxcunym™™
Texkyman arrecTaums 1-16 36 - 60% ot 60
MaKCHMYyMa
KourposubsHnasi Touka Ne 1 7-8 18 (60% ot 30) 30
Oyenounoe cpeocmeo Ne 1.1 3 60% or M1 M1
Oyenounoe cpeocmeo Ne 1.2 7 60% ot M2 M2
KonrposibHasi Touka Ne 2 15-16 18 (60% ot 30) 30
Oyenounoe cpeocmeo Ne 2.1 11 60% ot T1 Tl
Oyenounoe cpedcmeo No 2.2 15 60% ot T2 T2
IIpomeskyTOYHAS aTTECTAIIUSA - 24 — (60% 40) 40
DK3aMeH - 24 40
HUTOI'O no gucuMniInHe 60 100

* - MUHUMaIBHOE KOJIMYECTRBO 0AIUIOB 33 OIIEHOYHOE CPEJICTBO — 3TO KOMYeCTBO 0aIoB, HAOpaHHOE
00yyaroIMMcs, PU KOTOPOM OLIEHOUHOE CPEICTBO 3aCUUTHIBAETCS, B IPOTUBHOM Cllyyae
oOyyaroIHiics 10/KEeH JTUKBH/IMPOBATH NOSBUBIIYIOCA aKaAEMHUECKYIO 3a/I0JKEHHOCTD MO TEKYLIEH
WIIH IPOMEKYTOYHOM aTTecTalni. MUHHMAaTbHOE KOTHYECTBO OAIL/IOB 3a TEKYIIYIO aTTECTAIIHIO, B
T.4. OTJICIIBHOE OLIEHOYHOE CPEICTBO B €€ COCTABE, M MPOMEKYTOUHYIO aTTECTAlHI0 cocTaBiseT 60%
OT COOTBETCTBYIOIIMX MAaKCUMAaIbHBIX 0alIOB.

8.3. Tunoesie KonmponvHble 3a0anUA WU UHBIE MAMEPUATb
8.3.1 Jxzamen
a) THUIIOBBIE BOIIPOCHI:

1. Onpenienienre OMOTEXHOIOTMH Kak Hayku. HaydHble u npuknaaaeie 3a1aun. Kpartkas ucropuu
pa3BUTHS OMOTEXHOJIOTHH.

2. CesA3b OMOTEXHOJIOTHH C IPYTUMH HayKaMH U AUCHUIIMHaMU. COBpEMEHHBIE 3a1aul 1
HEPCIEKTHBbI Pa3BUTHS OMOTEXHOJIOTHH.

3. Beigenenne JIHK. Dtane! Bergencuus JJHK.

4. KonmnuectBennoe onpenencuue JJHK.

5. IlpuMeHeHue TPAaHCTEHHBIX KUBOTHBIX 1 MHKPOOPTaHH3MOB.

6. Konbroranms Kak pa3HOBUJIHOCTh PEKOMOWHAIIMH Y MUKPOOPTaHHU3MOB.

9. MeTo/pl celleKIIMH MUKPOOPTaHHU3MOB C 3aJaHHBIMH CBOMCTBAMH (KOHKPETHBIE TIPUMEDHI).

10. 'eneTnyeckas MHKEHEPHS: CYLIIHOCTh U 3aJjaUl TEXHOIOTHH.

11. I'enetnueckas uHxeHepus - uctouHuku JJHK myist kKnoHupoBaHusi.

12. 'eneTnueckas WHKEHEpHUs: TeXHOIOTHUs BoccoeauHenus gpparmentoB JJHK ¢ BekTopHBIMU
MOJIEKYJIaMHU.

13. I'eH. uHK.: TexHONOrUsA BBeaeHus pekoMOuHanTHbIX JAHK B kneTky-peuunuent. Dkcripeccus
9qyKepPOJIHBIX (KJIOHUPOBAHHBIX ) TEHOB.

14. TIporpamma »reHOM HYeI0BeKay MepCrneKTHRA U PA3BUTHE.

15. Tunel BeKTOpOB. MexaHU3Mbl UX MCIIOJIb30BAHMS.

16. ITnazMubl OaKTEPUATILHBIX KIETOK - CTPYKTYpa U OMOJOTHYECKOE 3HAYEHHE.

17. 'enernueckas HHKECHEPUS PACTECHUM.



18. I'eHeTHUECKas HHXEHEPUS KUBOTHBIX.

19. Knonupopanue yenoreka. MeTo1bl, 3STHYECKHUE OCHOBBI.

20. IIpuMeHeHHE TPAHCTEHHBIX PACTCHHIH.

21. Metoabl oOHapykenus 'MH B nuieBoM celpbe U NPOJYKTaX.

22. Cymnocts Metoaa ITILIP. Mcropus pasBUTHS METOA.

23. TexHonOrUsA NMONY4YEHUs] PEKOMOMHAHTHBIX OenKOB. [IpHOHBI.

24. BUOTeXHONOTHS TIOTYYeHUS TeHEeTHYECKH U3MEHEHHBIX PACTeHHIA.

25. Tunel reHOB (MapKepHbIE, CENIEKTHBHBIE, IPOMOTEPHI, TEPMUHATOPHI H T.11.).

26. [Tpumenenue metona I11[P.

27. CymHocTth amriugHKalu, MeTo sl ee nposeaeHus. Hot start PCR.

28. Cucrema ['oc. Hag30pa U KOHTPOIIS 3a MPOU3BOJACTBOM H KadecTBoM I MO.

29. Tunsl IETECKIHH MPOAYKTOB aMILTH(DUKAIIHH.

30. Opranusauus J1ad0paTopHOro KOHTPOJIs 3a cojepxanueM [ MU B IUILEBBIX MPOJYKTAX.
31. CymectBytomue 'OCTo no onpeaenenuro 'MHU B npoaykrax nuranus. Ux npeumyuiecrsa u
HEJIOCTATKH.

32. Metoa MUKpouHITEpoBaHHs. CYIIHOCTh H MEXAHU3M METO/IA.

33. TlonsiTue 0 Ouonoruueckoi 6ezonacHoctu. Jlokaszanueie haktel Omoonacuoctn ['MH.
34. IIpaBuna opranu3amnuu [11{P-mabopaTopumn.

35. OcHOBHBIE METO/Ibl, METOAUKH KU Habopsl s onpenenenus I'M JIHK B npoaykrax nutaHus.
36. Buabl koHTaMUHAUUH TIp00. [IpHYHHBI JI0XKHOMONOKHUTENBHBIX U JIOKHOOTPHUATEIBHBIX
PE3yIbTATOB MPH MPOBEACHUH JIETEKIUH.

37. llpumenenue JJHK uunos.

38. HopMaTrHBHBIE TOKYMEHTHI 10 coaepkanuio MU B nmunieBbIX npoayKTax.

0) KpUTEPHH OIICHUBAHMS KOMIICTEHIIHI (pe3yabTaToB):

OTBer OLEHUBAETCS 110 CIIEIYIOLIUM KPUTEPUSIM:

- IPaBUIBHOCTb, MOJHOTA U JIOTHYHOCTh MOCTPOSHHSI OTBETA;

- YMEHHE ONEPUPOBATH CHEIHATBHBIMH TEPMHHAMM;

- UCMOJIb30BAHUE B OTBETE JIONOJIHUTENBHOTO MaTepHara;

- YMEHHE WUTIOCTPUPOBATH TEOPETHUYECKHE MOJOKEHHS NPAKTHYECKHM MAaTEPHAIIOM;

B) OITHCaHHE HIKaJlbl OUCHHBaHHA:

Jlomyck K 9K3aMeHy 1O JMCIUTUIHNHE OCYIIECTBIISIETCS TIPH KoltMuecTBe 0amioB Oomee 35.
3a ceMecTp CTYIEHT MoxeT HabpaTh ot 35 10 60 Oamos.
MuHUManbHbBIH 0all 3a OTBET Ha 3Kk3aMeHe — 20, MakcuMansHbIH — 40,

Obmas ouenka B cnydae 1uddepeHIHPOBKH BEITTISIUT CISIYIOINUM 00pa3oM:
* 60-74 0anyoB — «YJOBJIETBOPUTEILHOY;

* 75-89 GanioB — «xopouio;

* 90-100 0an10B — «OTJIHYHOY.

OreHKa «OTIHYHO» HA DK3aMEHE CTaBHTCS MPH:

- IPaBUJIBHOM, TTIOJTHOM H JIOTUYHO TIOCTPOEHHOM OTBETE;

- YMEHHH ONIEPUPOBATh CIIELUATIBHBIMH TEPMHUHAMH;

- HCTIOJIB30BAHHUH B OTBETE JIONOJIHUTEIBHOTO MaTepHAIa;

- YMEHHH MJUTIOCTPHPOBATh TEOPETUUECKUE MOTOKEHHS MPAKTUYECKUM MAaTEPHATIOM.

Or1eHKa «XOpOIII0» Ha SK3aMEHE CTABHTCS TIPH:

- MPaBWJILHOM, TIOJTHOM H JIOTHYHO ITOCTPOSHHOM OTBETE, HO HMEIOTCS HErpyOBIe OIMHOKH HITH
HETOYHOCTH,

- YMEHHH ONIEPUPOBATH CIICIHATBHEIMH TCPMHHAMH, HO BO3MOKHBI 3aTPYAHEHHUA B HCIIOJIL30BAHUH
MPAKTUYECKOr0 MaTepHaa;



- HCITIOJIb30BAHUH B OTBETE JOMNOJHHUTCILHOIO MaTEpHaa,
- YMCHHH HJUIKOCTPHPOBATH TCOPETHYCCKHEC ITOJTOXKECHHUA TMTPAKTUUICCKUM MAaTEPHAJIOM, HO JCIAK0OTCA HE
BIIOJIHC 3aKOHYCHHBIC BBEIBOIBI HJIH 0606H16HH$I.

OueHKa «y10BJIETBOPUTEIILHOY HA K3aMEHE CTaBUTCS IIPH:

- CXCMATHYHOM HCIIOJIHOM OTBETE,

- HEYMEHHH ONEPUPOBAThL CIICLUAJIbHBIMH TEPMUHAMHA WX UX HE3HAHH U,

- C OJIHO# rpyOoH OLIHOKOI;

- HEYMEHHH TTPUBOIUTh MPHMEPHI TPAKTHUECKOT0 MCTIOIBb30BaHUS HAYYHBIX 3HAHUIA,

OneHka «HeyI0BICTBOPUTEILHO» Ha DK3aMEHE CTaBUTCS [IPH:

- OTBETE Ha BCE BOIIPOCHI OMiIeTa ¢ rpyOsIMU OIIHOKaMH;

- HEYMEHHH ONEPUPOBATH CIIELMAILHON TEPMHUHOIOTHEH;

- HEYMEHHH TTPUBOJIMTE MPHMEPHI TPAKTUYECKOTO UCTIOIb30BAHUS HAYUYHBIX 3HAHUH.

8.3.2. Koumponwvnan paboma
a) THUITOBEIC 3aMaHHs (BOIIPOCHI) - 0Opa3er:

KonTpoubHasi padora:

Tema: OcCHOBHbIE TNPHHIMIIBI OPraHU3alMd M (YHKIHOHHPOBAHUSA OHMOTEXHOJOTHUYECKHX
POM3BO/JICTB

Bonpock! kK KOHTPOIBHOIM:

Bapuant Nel

1. OnuuIuTe KHHETHKY pOCcTa MUKPOOPTraHH3MOB B IIEPHOIHUCCKUX M MIPOTOYHBIX MPOLECCaX.

2. KakoBo 3HaueHHE KMCIOPO/Ia U YIIIEKUCIIOro ra3a B (pepMEHTALMOHHBIX IpoLieccax

Bapuant No2

1. TlpuBemute kinaccuukanmioo OHOTEXHOJIOTHYECKUX TPOIECCOB MO Pa3HBIM TpyIIaM
NPHU3HAKOB (110 TPOYKTY, OHOOOBEKTY, METOY H T.I.)

2. Kakoe chIpbe M Cpeibl HCTIOIB3YIOTCS B OMOTEXHOJIOTHYECKHX TTPOU3BOICTBAX

Bapuant Ne3

1. Kakue KoJIHUeCTBEHHBIC ITapaMETPBI OMUCHIBAIOT OMOTEXHOIOTHYECKHE IIPOLIECCHI.

2. Kak npoBouTCA BBIACIIEHHE LIEJIEBOTIO [IPOJIYKTa B OMOTEXHOIOTHH.

BapuanTt Ned

1. TlpuBeauTe KnaccupuKAMID OHOPEAKTOPOB 1O (PYHKIMSAM U THITY.

2. [Tlepeuncnure OCHOBHBIE TPHHIMIB MacIITaOMPOBaHUA B  OHOTEXHOJIOTHYECKOM
IIPOHM3BOJICTBE.

0) KpUTepHH OLIEHUBAHUs KOMIIETEHLIMI (PE3yJIbTaTOB):

Koumponsuste padompt NIpoBOJATCS 2 pa3a B CEMECTP HA MOAYJIBHBIX HEJENsAX 10 PACIUCAHUIO,
ycraHaBnuBaeMOMYy JekaHatroM. OHH mpoBojstTcs B (OpMe TECTOB MJIM HHOM BHUJIE MO BBIOOpPY
IPENoaBaTest ¢ y4eToM 00beMa H3YYEeHHOI0 MaTepHaia 1o Kypey.

OrneHuBaHue CTyICHTa MPOBOAMUTCS TMPEMOJaBaTeieM HE3aBHCHMO OT HATMYHS WIH OTCYTCTBHS
CTyAeHTa (10 YBAKWUTEIBHOH WIM HEYBAXKUTENLHOI npuunHe) Ha 3aHsatud. CTyIoeHry,
NPONYCTUBILIEMY O YBaXKUTEILHOI NPHUYMHE KOHTPOJIBHYIO MOAYJIBHYIO paboTy, IpenocTaBiseTcs
BO3MOKHOCTb 0TpaboTku. OTpadoTarh 3aHATHE MOKHO I10 COTJIACOBAHUIO C MPENo/iaBaTeIeM B YETKO
YCTaHOBJIEHHBIE CPOKH B COOTBETCTBHH C Tpa)ukoM 0TpabOTOK.

OuenuBaercst CTeneHb YCBOSHHMS TEOPETHYECKHUX 3HAHMH 10 CHEAYIONIHM KPHTEPHUIM:
NPaBUJIBHOCTb, MOJHOTA U JOTHYHOCTh NMUCBMEHHOIO OTBETA, CHOCOOHOCTHIO IMPOMIIIOCTPHPOBATh
OTBET IPHUMEpPaMH.

B) OITMCaHHC IIKaJIbl OLICHHBAHHA:



MaxkcumanbHbIi 0as 3a KOHTpOJIbHYIO padoty — 4. Kaxaplii Bonpoc olieHHBaeTcs B 2 Gasia.

8.3.3. Tecr
a) THUIIOBBIE 3a7aHus1 (BOTIPOCHKI) - oOpa3zel:

1. IIpouecc ynoenusa Monexyuasl JHK — 3to:

A) Tpaucnsums

b) Permukarms

B) Tpanckpumius

I') PekomOunanus

2. ToMosioru4Hast peKOMOUHAIHMA — ITO TPOIIECC:

A) rje pekoMOMHALMA TPOUCXOAUT O€3 FOMOJIOTHH MEX/1Y MOJIEKYJIaMH
JIHK

b) rne pexkoMOMHAIUSA TPOUCXOIMT B MpEEIax 04€Hb KOPOTKHX YYaCTKOB
TOMOJIOTHH

B) tpeOyrouuii oduieii (1o Bcei JInHe MOJICKYJIIbl) TOMOJIOTHH MEMKLY
PEKOMOMHUPYIOIIMMHU y4acTKaMU

') Bce yTBEpIKACHUS BEPHBI

3. Haiigure npaBuibHOE Ha3BaHUe PepMEHTOB, (PPArMEHTHPYIOIIMX MOJIEKYJIbI
JAHK, nyrem runposnuza odeux nenei JJTHK

A) PecTpuxTa3sbl

b) PeBeprassl

B) AHK-nonumepassl

I') DHponykieassl

4. Tlepeuucnure GpepmenTsl, He0OX0aMMBIE /1 co3nanust p/IHK pectpukrazo-
JUTa3HBIM METOJIOM:

A) Pecrpuxrassl, PHK-noaumepaser

b) Pectpukrasel, JHK-nonumepassl

B) JHK-nurassl, pecTpUKTa3bl

') DHjoHyKI1€a3bl, PECTPUKTA3bI, TEPMUHANIbHBIEC TPaHc(epasbl

5. Bekropsl, obecrieunBarome peruinkanuio pJIHK B kinerke-penunuente
Ha3bIBAKOTCH:

A) PekoMOMHHMPYIOIIUMH

b) Knonupyromumu

B) UuTerpatuBHBIMU

') DkcnpeccupyOmHUMHU

6. EcrectBennbiM criocoOoM BHeapenust p/IlHK B kiieTKy-peLiuIueHT npu YCIOBUH
UCIIOJIb30BaHMs B KAYECTBE BEKTOPA IUIa3MH/Ibl OYET:

A) Tpacdopmanus

b) Tpaucdexuus

B) Tpancnykuus

I') KoHnbroramus

7. Cobepute KacceTy IKCIIPECCHU U3 JJICMEHTOB:

A) LleneBoii reH, NpoMOTOp, TEPMHUHATOP

b) LleneBoii reH, npoMoOTOp, CEIEKTUBHBINH MapKep

B) Lleneroii reH, npoMoTOp, OTi-y4acToK

') [TpomoTOp, OTi-y4acToK, TEPMHUHATOP

8. [lopaskeHue Ha3eMHO# YacTH pacTeHUH U (POPMHUPOBAHUE KOPOHYATHIX TAJJIOB
BbI3BIBAIOT!

A) R-mmnazmuzst

b) F-tnazMuae



B) Ti-nnma3zMuasl

I') Ri-nnazmupi

9. Haitnure na pucynke odbnacts T-JJHK Ti-mmazMust
A) A

b)b

B) B

nr

'3*.

10. Oukorennoii B Ti-muazmuae spseTcs 00IacThb
A) Ori E.coli

B) Vir

B) T-/IHK

I') Ori A. tumefaciens

11. Kak co3naercs HeoHKOreHHas Ti-ruiazMuaa
A) ynansiotest Ori-o6nacts E.coli

b) ynansercs Vir-obnacts

B) ynansercsa obnacte T-JIHK

I') ynansiercs Ori-o0nacts A. Tumefaciens

12. Oxapaxrepu3yiTe COCTaB M1 MEXaHU3M JIeHCTBUS OMHAPHBIX BEKTOPOB

virF virA virB virG virC virD virE
vir region Binary
e vector
4 \
Ti helper LB T DNA
plasmid
GO
Genomic DNA

13. [aiiTe onpenencHue TSpPMHUHY HHCEPLHS B KIacCHHKAIIMH XPOMOCOMHBIX
MyTalHi

14. Onpenenure THII MyTalMid, 0003HAYEHHBIX OYKBOW «A»

_ Point mutations
No mutation ~ I
A b B r
DNA level TTC T ATC TCC TGC
mRNA level AAG AAA UAG AGG ACG
protein level Lys Lys STOP Arg Thr
I b o
\ ~ ~ 7
[ [
A) HoHncenc

b) Caiinenc
B) HexoncepBaTHBHBIE MUCCEHC
I') KoHcepBaTuBHBIE MUCCEHC

0) KpUTEpHH OLIEHUBAHUS KOMIETEHIMH (Pe3y/IbTaTOB)



- OCHOBHOI1 Kpu’repm”i BBICTABJICHUA OLCHKH — KOJIWMYCCTBO IIPaBHILHBIX OTBCTOB.

B) OITHCAHHE IIKAIIBI OIICHUBAHHUS

- OLICHHUBAHHE Pe3y/IbTaTOB TECTHPOBAHUS IPOBOAUTCS 110 DAILHOM cUcTeMe
B JHana3one oT «0» 10 «3» 0aoB.

Kaxpiii Tect copepuT no 3 Bonpoca. 3a Kak/1bli NpaBHIbHBIA OTBET
Hayucisercs 1 oa.

8.3.4. Jloknao ¢ npezenmanueii
a) THUIOBbIE 3a7aHus (BOTIPOCHI) - oOpaselr:

. AHTHOMOTHKHU: OTKPBITHE, TPOOIEMBI U IEPCIIEKTHBEL

. MHKpOOpranu3msl — por U300HIIns

. MeTtareHoMuKa: npoOiIeMbl U IEPCIEKTHBBI

. 'eHOM uenoBeKa — MOXAIbHBIA POEKT: HAJAEK/IbI, MO0OE/IbI, pa304apOBaHUS
. MyTareHbl M aHTUMyTareHbl B IPOAYKTaX MUTAHUSA

. 'eHOM MHKpOOpPraHu3MOB

. l'enerndeckas MHKEHEPHs: IPOOIEMEI MOTYICHHS DYKApPHOTHUECKUX OENTKOB
. Uutpoaykuus MO B okpyxaroniyio cpeay. Mudsl U peaibHOCTb

. TpaHCreHHbIe PacTeHUs: HCTOPUS, TPOOJIEMBbI U IIEPCIEKTHBBI

10. TTomuaopsl ¢ «3ydamu

11. TenoMouUIIUPOBAHHBIM ICUX 03

12. I'ennl criopTa

13. KneTo4Hble TEXHOIOTHH: MOJyUYeHHE OMOIOTHYECKH aKTHBHBIX BEIIECTB
14. CTBONOBBIC KIETKU: HCTOPHS, IPOOIEMBI, IEPCIIEKTHBEI

15. [TpobiieMbl KIIOHHPOBAHUS: TEOPHUs U IIPAKTHKA

16. PerenepaTHBHBIH LIEIK

17. DuepreTrdeckas OMOTEXHOJIOTHS: TPOOJIEMBbI U IEPCIICKTHBBI

Nelie LN R e NE R T S

0) KpUTEpHH OLICHHBAHUS KOMIETEHIIMH (Pe3y/IbTaTORB)

- IPaBUIBHOCTh O(OPMIIEHUA IPE3CHTAIMH (TUTY/IbHAS CTPAHHUIA, CTPYKTYPUPOBAHHE, BU3YaTH3ALHS
Matepuaia, HaJTH9IUe Claiia co CIIUCKOM MPopaboTaHHBIX HCTOYHHUKOB);

- YPOBEHBb PACKPBITHA TEMbI JOKJIa/1a / IPpopabOTaHHOCTh TEMBL;

- CTPYKTYPHPOBAHHOCTL TEKCTOBOI'O MaTepHaa;

- KOJIMYECTBO HCIOJIb30BAHHBIX JIMTEPATYPHBIX HCTOYHHUKOB.

B) ONMCAHHUE LIKaJIbl OLIEHUBAHHS

- OLIEHMBAHME JI0KJIAJIOB MPOBOAUTCS MO 0anbHOM cucTeMe B auanaszoHe oT «0» no «10» Gannos.
Kpurepuu onenku:

packpeiTie TeMbl goknaja (0-3 dawios),

CTPYKTYPUPOBAHHOCTH TEKCTOBOro Matepuasa (0-2 dama),

CTPYKTYPUPOBAHHOCTH rnpesenTtanuu (0-2 damna),

BU3yanuzanus marepuana (0-2 6anna),

KOJIMYECTBO NpopaboTaHHbIX HCTOYHHKOR (0-1 Gasn).

B ToM ciyuae, ecnu Kakoi-1100 U3 KPUTEPHUEB HE BHITOIHEH HIIH BBHIIOIHEH YaCTHUYHO CyMMAapHBIH
0amn cHmKaeTcsl.

8.3.5. OrT4er no J1adoparopHoii padore
a) [IpumepHoe TUNOBOE 3a/1aHHe Ha Ta0OPATOPHOM 3aHATHH.
Tema: Beigenenue JJHK u3 pacTurenbHbIX KiIeTOK. 3ansiTHe Ne 3

Bompock! Kk 3aHATHIO:
* Meroas! Beiaenenus JIHK.



* Habopsl, ucnonssytomuecs npu Boienennu JJHK 13 pacTuTenbHbIX KIETOK

* [IpaBuna pabotel B 1aboparopuu [1L[P-ananu3a.

Pabora 1. Beinenenue /IHK U3 pacTHTEIBHBIX KIETOK ¢ TTOMOINBI0 Habopa «CHIMKaY.

Llenb padoThl: HAYYUTHCS 110JIb30BaThes 00opyaoBanuemM [TL[P-1aboparopun U OCBOUTH JaHHBIH
Metoj BeiaeaeHus JJHK.

Jnsi pabGorel  HeoOxoaumbl: Habop «Cuiluka», pacTUTENbHBIA Marepuasl, npubopHas ©Oa3a
JlaGopaTopuu MONEKyJISIpPHON OMOIOTHH.

Xon paboTsr:

[Tpencrasnen B «MeTOIMUYECKHUX YKA3aHUAX K Habopy»

B 3akmiroueHuu cienyer:

1) yxa3aTs, kakue atansl Beiaenenus JAHK ucnons3oBanuce,

2) yka3aTh BpeMs IPOBEICHUS aHaTH3a;

3) cpaBHUTH JaHHYIO MeTOAUKY Bblaenenus JJHK ¢ apyruMu, ucnonb3yeMbIMH Ha 3aHATHAX .

0) KpuTEpUHU OILIEHUBAHUS KOMIIETEHIIHH (PE3yIbTaTOB)

1) caMoOCTOATENBHOCTD BHIMOTHEHHUS 3aJaHUSA

2) TpaBHILHOCTE OQPOPMIICHHS 3aIaHUS

3) ymeHHe aHATM3UPOBATh U 00CYKIATh PE3YILTATHI 33 aHHs
4) ymenue GOpPMYJIIMPOBATEL BBIBO/IbI/3aKIIOUCHHE

B) OIMHCAHHE HIKAJIBI OLICHUBAHUA
Banenas: ot 0 1o 3 6amnos

Pabota cuuTaercs BBIIIOJHEHHOH, B Cllydae eciii CTyAeHT Habpan 2,5 danna.
Beinonnenue kpurepues 1, 2 - siBisercs 00s3aTeIbHbIM, BBIITOJIHAOTCS CAMOCTOSATENBHO.
Kax w1t kputepuii oneHnBaercs B 1 6amn.

B xputepusix 3, 4 gonycTtuMel Henouerbl. [lporecc mnpeacTaBieHHs pe3ybTaTOB JOMYCKAeT
(hopMyIMPOBKY NMPABHIILHOTO OTBETA B XOJI€ COOECEI0BAHM C MPENOAABATEIEM.

Kaxaerit kputepuii oneHuBaercs B 0,5 6amion

CryneHTsl, He NocenaBIune 1adopaTopHbIC 3aHATHS, OTPAdATHIBAIOT UX B MHIMBUIYAJILHOM [OPSIKE
B COOTBETCTBHH C rpa)ukoM oTpadoToK.

8.3.6. Pedepar
a) [IpumepHBIe TeMBI pedepaToB:

1. XapakrepucTHKa OCHOBHBIX HAIpPaBJICHUH HCIIOJIB30BAHUS KYJIbTYPhl M3OJHPOBAHHLIX KIETOK U
TKaHeH B OMOTEXHOJIOTHH.

2. BO3MOXHOCTH UCIIOJIB30BAHUS KAJUTYCHOH TKaHW B OHOTEXHOJIOTHH.

3. OcHoBHBIE THITBI MOP(OTeHe3a B KyJIbType KaUTyCHBIX TKaHEH.

4. [TonyyeHue NepBUYHBIX METAOOIMTOB B UCKYCCTBEHHBIX YCIOBUAX (pepMEHTAIIHH.

5. IlonyueHne BTOPUYHBIX METAOOIUTOB B HCKYCCTBEHHBIX YCIOBUAX (DEPMEHTAITHH.

6. KnnonansHOE€ MUKpOpa3MHOKEHHE PacTeHHI.

7. IlyTH 030pOBJICHHUS MOCA/IOYHOI0 PACTUTEILHOIO MaTepHaia OT BUPYCOB.

8. TpaHcreHHbIC KUBOTHBIC, IPOAYLUPYIOMIHE OHOJIOTHYECKH aKTUBHBIC BEIECTBA MEAMLIMHCKOIO U
TEXHOJIOTHYECKOTO HA3HAYEHHS,

9. Cozlanue pa3HbIX THIIOB TPAHCTEHHBIX JKUBOTHBIX.

10. KnoHupoBaHHe KUBOTHBIX.

11. bBuoTexHOIOrMYECKHE METO/IbI ITOJYYEHHU HOBBIX BAKIIMHHBIX MPENAPATOB.

12. [Toryuenue hepMEHTHEIX MPENapaToB Ha OCHOBE KYJIbTUBUPOBAHHSI MUKPOOPTAHHU3MOB.
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0) KpuTepuu olieHHBaHUs KOMIIETEHIIMIA:

- TpaBUIBHOCTE odopmiaeHuss pedepata (THTYIBHAs CTpaHWIA, OIJIABICHHE M  OdOpMIICHHE
HCTOYHHKOB);

- YPOBEHBb PACKPLITHS TeMbl pedepara / npopadoTaHHOCTE TEMBI;

- CTPYKTYPHPOBAHHOCTH MaTepuaa;

- KOJIMYECTBO MCIOJIL30BAHHBIX JINTEPATYPHBIX HCTOYHHKOB,

B) OIIMCAHHC IIKaJIbl OICHHUBAHHUA

OuenuBanue pedepaToB MPOBOIUTCS 1O MPHHIHITY «3aYTEHOY / «HE 3aYTEHO».

«3auyTeHo» BBICTABISETCA B Ciaydae, ecid pedepar odopmiIeH B COOTBETCTBHE € TpeOOBAHUAMH
METOAMYECKUX YyKa3aHHH, TeMa I0CTAaTOYHO IpopadoTaHa, MaTepual XOpOIIO CTPYKTYpHpOBaH,
KOJIMYECTBO MCIIOIB3YEMOH JIMTEpaTypbl He MeHee 5 MCTOYHMKOB. B ciydae, eciin Kakoii-nubo u3
KPUTEPHEB HE BHITIOJHEH, pedepaT BO3BpaIiaeTcs Ha 10paboTKy.

8.3.6. Cooowenue (unghopmayuonnslit HOUCK no npooieme)
a) [IpuMepHBIii CITHCOK MPOOIEMHBIX BOIIPOCOB

1. ITpoGneMsl, KOTOPBIE JO/DKHA PELIUTL OHOTEXHOJIOTHs

2. Kakue 6M000BEKTHI M JIJ151 4ETO YXKe UCTIOJIb3yeT OMOTEXHOJIOTUs

3. HayuHbie OTKPBITHS, KOTOPBIE IOAAPHIIH UCCIIEIOBAHUS JIDEBHUX U COBPEMEHHBIX TEHOMOB
4. Ycnexu U npoBalibl CENEKIHA MUKPOOPTaHU3MOB, PACTEHHH M AKHUBOTHBIX

5. Ycnexu reHHO-HHKeHepHOH MOAM(HKAIIMH MUKPOOPTaHU3MOB

6. Kypbessl B TpaHCTeHe3e JYKapuoT

7. 'ennas Tepanus. Ycnexu u npoBalbl

8. MUKpOKIIOHAJIBHOE pa3MHOKeHHe pacTeHUul. [Ipumepsl

9. CTBOJIOBBIE KIIETKH B METUITHHE

10. TTpuknanaasie Onotexnonoruu. Ipumepst

0) KpUTEPHH OLICHHBAHHUS KOMIETEHIIMH (Pe3y/IbTaTOR)
- HOBH3HA;
- YPOBEHE PACKPBITHA TEMEI.

B) OIMKMCAHUE [IKAJIbI OIIEHHBAHUS

- OIIEHMBAHHE PE3yJILTATOB HH(POPMAIIMOHHOTO TIOUCKA 110 1Tpodiieme B (opMe KOPOTKOTO COOOIIEHHUs
NPOBOAMTCS 10 OallbHOI cucTeMe B HamnaszoHe oT «0» 1o «1» Gamna.

Kpurepun oneHKu:

HoBu3Ha (0-0,5 6amra)

ypoBeHb packpeliThs Temsl (0-0,5 6aa).

HHTepaKTHBHbIB METO/IbI

HHTepakTHBHBIE METObI MO3BOJSIOT YUMThCS B3aUMOEHCTBOBATH MEXIY COOOH, BKIKOYAs
npenofasarens. OHH COOTBETCTBYIOT JHYHOCTHO-OPHEHTHPOBAHHOMY ITOIXOIY, IPEAINOIaraioT
KOJUIGKTHBHOE, OOyueHHe B coTpyaHuuecTBe. llpenonaBarent BLICTymaeT B POJNM OpraHu3aropa
npouecca 00y4eHHs, JIMAepa IPYIIbl, CO3/1aTells YCIOBHH Il HHULIMATUBBI CTYCHTOB.

I]enn: MOHATH B3aMMOCBS3b MEXK/TY COOBITUSIMH, aHAIIM3UPOBATH, HMETh CBOE€ MHEHHE, CTHMYJIMPOBATH
MO3HABATEJILHYI0 AKTHBHOCTh, COMOCTABIISATh HOBbIE (DAKTBI U MHEHHS C TEM, YTO PAHEE H3YUEHO.
3adauu: HayYuTh apryMEHTHPOBATh M TOJEPAHTHO BECTH IMCIYT, INy0Ke BHUKATh B CYIIHOCTh HOBOH
TEMBbI, MBICJIEHHO pa3AeisaTh MaTepHall Hd BaXHEHIIHUE JIOTHYECKUE YACTH; OCMBICICHHIO JIOTHKH H
TIOCJIEIOBATEIIFHOCTH B U3JIOKCHUH YIeOHOTO MaTepHalia, K BBIICICHUIO B HEM TJIaBHBIX M Haubojee
CYLIECTBEHHBIX ITOJIOKECHHH.
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HuTepakTHBHBIE 3aHATHS NMPOBOAATCH B BH/€:
Pabora B rpynne (npodJeMHbIe CHTYallHH)

a) CriMcok mpoOJIEMHBIX CHUTYaIMI

- B pesynprare aBapuu TaHkepa B ATIIAHTHYECKOM OKeaHe o00pa3oBaloOCh HE(PTSIHOE MATHO,
npeidyroniee k mobepexpro CeBepHoit AMepuku. Kakue MeponpHATHS MOKHO IIPOBECTH JUIS
NPEIOTBPAIIEHHs IKOIOTHUECKOH KaTacTpodbl?

- Ha nnaHere mNOJHOCTBKO HMCTOUIMJIMCH TIPUPOJHBIE yrieBoaoponbl (HedTh). Mupy rposur
IHEPTEeTHUYCCKUH Kpu3uc. Haitnure myTu ero npeoaoacHus.

- CymiecTByeT THUIIOTE3a O TOM, YTO Y-XpPOMOCOMA MOCTENEHHO ACTPaaupyeT, YTO MOxkeT uepe3 1,5
MUJUIMOHA JIET MPHUBECTH K €€ IOJIHOMY Hcye3HoBeHMIo. [lpenacrtaBbre cebe Takoil mup uepes 1,5
MuUTHOHA Jet. Uto jienars?

- V mpokapuoT HEeT NOJOBOro pasMHokeHHs. OJIHAKO reHeTHYecKoe pa3Hoodpasue — HeoOXoauMoe
YCIOBHE A TPHCIIOCOOIEHHs K M3MEHAIOUIMMCS YCIOBHAM OKpyxatouieit cpensl. Kak Oaktepum
«BBIXOJIAT M3 TMOJIOKEHHS»?

- CymiecTByeT MHEHHE, YTO TOTEHIINAI TPAAUIIHOHHBIX METOIOB CENEKIHH yxKe ucdeprad. CormacHsl
mu Bel ¢ atum yreepxkaenuem? IMorpodyiite nath HayuHoe obocHOBaHue BarieMy MHEHHIO 110 9TOMY
BOIIPOCY.

- CylecTByeT MHEHHE, YTO FeHETHYECKH MOIMPHUIIMPOBAHHBIE MPO/IYKThI onacHbl, CornacHsl Jin Bei ¢
yrum yreepxienuem? ITonpoOyiite 1arth apryMeHTHPOBaHHOE 00OCHOBAHHE,

0) KpUTEPHH OLICHHBAHHUS KOMIETEHIIMH (Pe3y/IbTaTOR)
- IPOpabdOTAaHHOCTh IOKA3aTEIbHOI 0a3bl;

- HCITIOJIB30BaHHE Hay'-lHOIL;I TCPMHUHOJIOTHH,

- IOTHYHOCTh YMO3PHUTEIBHBIX [TOCTPOEHHUH.

B) OITMCaHUE [IKATbl OIIEHHBAHUS

- OIICHUBAHHE MPOBOJUTCA 10 OATbHOH CHCTeMe B auana3oHe ot «0» 1o «1» danna.
Kpurepun oneHKu:

IpopabOTaHHOCTH JoKa3zaTenbHo# 6a3sl (0-0,5 Oamios)

ypoBeHb packpsiTus Temsl (0-0,25 damios),

BiajeHue TepMutonoruei (0-0,25 6amios).

MyabTHMeaHHOE 3aHsITHE

MynpTHMeIUHHOE 3aHATHE SBIAETCA OJHOH M3 (OpM HMHTEpaKTHBHOTO MeToaa. Ha 3aHsaTHAX
UCMONIB3YIOTCS  MYJIbTHMEIMHHBIE MAaTEpUAlbl, KOTOPbIE COAEPKAT KOPOTKHE BHJIEO-JICKIHH,
HepeMeKaromuecs 3aJlaHusIMu B Buae Tecta. CTyaeHTaM TpeanaracTcs JaTh OTBET Ha TECTOBOES
3ajlaHue 110 X0y U3YUCHHUs MaTepHasa, OTBETHB CAMOCTOSTENILHO Y KoMIibioTepa. [Ipy HenpaBuiIbHOM
OTBETE BHJICOCIOKET aBTOMATHYECKH IOBTOpSETCA JI0 TeX MOp, MOKa He OyaeT BBeJeH NMPaBUIILHBIH
OTBET.

Kpurepuu oneHku:

1 Gan — OTBET JaH BEPHO;

0 Ga/uT0B — OTBET JJaH HE BEPHO.

8.4. Illkana oneHKH 00pPa30BaATE/IbLHBIX JOCTHKEHUH
Hroropas arrectanus 1o aucuuiuinie otneHnuBaercs no 100-0anibsHoM 1Kane ¥ npejicTapiser

cymmy ©OanioB, 3apabOTaHHBIX CTYJASHTOM NPH BBINOJHEHWH 3a/IaHUM B paMKax TeKylled u
POMEKYTOYHOM aTTeCTALMH
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Cymma Ouyenka no 4-x 6annvHol WKae Ouyenka | Tpeboeanun K ypoeHiIo 0ceoeHUA
oannoe ECTS | yueonoit oucyuniunsi

O11eHKa «OTJIHYHO» BBICTABIISETCS
CTYZIEHTY, €CJIH OH IITy0OKO H
MIPOYHO YCBOWIJI MIPOTPAMMHBIIT
MaTepHall, HCYCPILIBAIOLIIE,
ImocJIc10BaTCIIbHO, YHETKO U
JIOT'MYECKN CTpOﬁHO Cro u3jaracr,
YMEET TCCHO YBA3BIBATL TCOPHUIO C
MPaKTHKOH, HCIIOJB3YET B OTBETE
MaTepHall MOHOTpaHUYECKOH
JTUTEPATYPBI

90-100 5- «oMaUYHO»/ «3aUMeHo» A

85-89 B O11eHKA «XOPOII0Y BBICTABISACTCS
CTYICHTY, €CIIH OH TBEPIO 3HACT
4 - «xopoutor/ MaTepHall, FpaMOTHO H 110

«3AYMEHO» CYHICCTBY H3JIaracrt €ro, He
75-84 C JA0IYyCKasA CYIIECTBEHHBIX

HETOUHOCTEH B OTBETE Ha BOMPOC
70--74

D OHBHKE[ KYIOOBJIIETBOPUTEIIBHO»
BBICTABJACTCA CTYACHTY, €CJIM OH

65-69

MMEET 3HaHUS TOJIBKO OCHOBHOTO
MaTepHala, HO He YCBOMJI €ro

3 - «yoosremeopumenbHoy/ aetaneil, JOIMycKaeT HEeTOYHOCTH,
60-64 «3a4menoy E HEZI0CTAaTOYHO [PABHIIbHBIC
(hopMyYIHPOBKH, HAPYILICHHS
JIOTMYECKOM TOCIIe/IOBATENILHOCTH
B M3JIOXKEHHH ITPOTPAMMHOTO
MaTepHaia

OHBHKE[ «HEYIOBJICTBOPUTEIILHO
BBICTABIISIETCS CTYJICHTY, KOTOPBIH
HE 3HAET 3HAYMTEJILHOH YacTH
IIPOTPaMMHOTO MaTepHana,
TOIYCKAaeT CYIICCTBEHHEIC

F omnbku. Kak npasuiio, onenka
«HEYJOBJIETBOPUTEIIbBHO» CTABUTCA
CTYACHTaM, KOTOPbIE HE MOT'YT
NPOAOLKUATE 00yueHHe 6e3
JOIOJIHUTEIbHBIX 3aHATHH 110
COOTBETCTBYIOIICH THCIUILIHHE

2 - «HEYO0BIEeMBOPUMETLHOY/
«He 3a4meHo»

0-59

9. IlepevyeHb OCHOBHOH M 10NOJHHTEAbHOH y4eOHOMH JHTEPATYPBI, HEOOXO0UMOI /IS OCBOCHHH
JAUCHHILTHHbI

@) OCHOGHAA yYeOHaa Tumepamypa:

1. Caspiku, IO. O. buotexnosorus : yued. mocodue ms crya. Byzos / FO. O. Casbikun, C. H.
Opexos, U. U. Yakanesa ; pen. A. B. Katnuuckuii. - M. : Akagemus, 2008. - 256 ¢. : uin. -
(Bricmee npodeccuonansuoe odpazopanue). — 10 7Kk3.

2. Cmonses B.IL, [Tnomko E.A. OcHoBel OnoTexHonoruu. HaydHele OCHOBBI OHOTEXHOJIOTHH:
yuebnoe nocodue — CIIOIJITY (Cankr-IlerepOyprekuii rocyapcTBeHHbIH JIeCOTEXHUYECK Uit
yuusepcurer), 2012. — 112 c. http://e.lanbook.com/books/element.php?pll_id=45315
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3.

Caronsie B.I1., ITnomko E.A. OCHOBBI TPOMBIIIUIEHHOH OMOTEXHONOIMHU: yueOHOe nocodbue. —
CIIOI'JITY (Cankr-IletepOyprekuii rocyaapcTBEHHBIH JECOTEXHUYECKUI YyHHBepCcHTET), 2012,
— 56 c. http://e.lanbook.com/books/element.php?pll id=45316

0) dononnumenvnan yuednas rumepamypa:

1. T'enerndyeckn MOAMQPHUITMPOBAHHBIE UCTOYHUKHU MMHINU: OIEHKA 0e30MacHOCTH W KOHTPOIIb: HAyW.
mznanue / M. H. Axkciok, O. B. Auucumona, H. A. Kupnatoeckas u np. ; pen. B. A. Tyrenpsan ;
PAMH. - M.: U3n-80 PAMH, 2007. - 444 ¢c. — 5 3Kk3.

3. Ilpumpoys C. I'enomuka. Pons B Mequine : nep. ¢ aura./ C. [Ipumpoys, P. Traiimen ; pen.: E. /1.
Ceepanos, C. A. Jlumbopckas. -M.: BUHOM. JlabopaTtopus 3nanuii, 2008.-277 c. — 5 ax3.

4. Eropoa T.A. OcHOBBI OMOTEXHOJIOTHH. Yueh. mocoOue mys By30B. — M.: Akamgemus, 2005. — 208 c.
— 6 wr.l. buorexHonorus — yto 310 Takoe? — M.: Monoaas reapaus, 1989. — 301 c.

5. buprokor B.B. OcHOBBI IpoOMBINIIIEHHOM OHOTEexXHOIOTHK. Yued nocobue s By30B. — M.: Konoce,

2004.

—296 ¢. — 5 .

6. I'muk b., [lactepnak /x. MonexkynsapHas OnorexHoaorus. [IpuHimnsl 1 npuMenenue. — M.: Mup,

2000.

—456c.

7. Heitnep dx., Cxorr P. I'ennas unxkeHepus pactenuii: JlabopaTopHoe pykoBoactso. — M.: Mup,
1991. - 329 c.

8. Cunrep M., bepr Il. I'ensl u renomel. — M.: Mup, 1998. — 703 c¢. 4. Cenbckoxo3sicTBeHHas
ouotexnonorus / Iox pen. Akaa. PACXH C. llesenyxu. — M.: Beicias mkona, 2003, — 265 c.

10. Ilepeyens pecypcoB* HHGPOPMALHOHHO-TEJIEKOMMYHHKAUMOHHOM ceTH « UHTepHeT» (1asee -
ceTb «UHTepHET»), HEOOXOAUMBIX /ISl OCBOCHHS THCHHILTHHBI

1.

oo

Hayunas aniekrponnas oudnuorexa: http://eLIBRARY.RU.

M3narensctBo «Jlanby. dnekTpoHHO-OMOMHOTEYHas cucTema. http://e.lanbook.com.

web-pecypcel Mo OHOTEXHOJIOTHH WWwWw.genoterra.ru; www.sciteclibrary.ru; www.cbio.ru.
(mata mocnemuero oopamenus 19.08.2014)

www.isir.ras.ru/ - HuHrerpupoBanHas cucrema HHGDOPMAIMOHHBIX pecypcoB Poccuiickoii
Akanemun Hayk.

www.merlot.org/merlot/materials.htm?category=2608& &sort.property=overallRating -
MERLOT — Multimedia Educational Resource for Learning and Online Teaching. Pa3znen
«Biology»

www.nature.ru - Y4eOHHKH, Hay4dHbIe MoHOrpaduu, 0030pbl, 1adopaTopHble MPAaKTHKYMEI B
cBOOOHOM JOCTyTIe Ha caiiTe xypHana Nature.

www.viniti.msk.su/ - Bcepoccuiickuii Muctutyr Hayunoit u Texuuueckoih HMudopmarmu
(BUHUTHU PAH).

Human Mitochondrial Genome Database (M1 TOMAP) - http://www.mitomap.org

National  Center  for  Biotechnology  Information  (NCBI) -  httpi/Avww.
ncbi.nlm.nih.gov/discase/

11. MeToanyeckue yKazanus JUisi 00Yy4AOIUXCH M0 OCBOEHU IO JINCIHIITHHBI

[Tpu

H3YYCHHH  KYpCa ((BBe}leHHe B OHOTEXHOJIOTHIO» HeO6XO,[[HMO PYKOBOJICTBOBATLCA

JUIAKTHYECKHMH €IMHHUIIAMH, TPEJCTABICHHBIMA B 00pa30BAaTENbHOM CTAaHAAPTE MUCLUMIUIMHBL U
yueOHOH mporpaMMon, CocTaBlIeHHOH corinacHo CTaHaapTy.
[IporpaMma npemxycMaTpUBacT:

Jleknuu: 16 yacos (1 yac B Hejaeo)

Opranuszanus A1eATeJJbHOCTH CTY/ICHTA:
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e [lo TemaMm BceX JNEKIMH HMEIOTCS MPE3CHTALINN.
e  OtaesbHO CTapoCTe IPYIIbI BbIACTCA CIMCOK PEKOMEHYEMOU JIMTepaTyphl, HMEIOLIecs B
oudnuorexe MATD, 171t M3yd4EeHHS TEM 110 KYpCy.

CTyneHT A0DKEH HMETh JIEKIMOHHYI0 TeTpajib, Ije oQopmiIser KOHCHEKT JeKIHH: KpaTko,
CXEMAaTHYHO, IOC/IE0BATEIbHO (DPUKCHPYET OCHOBHBIE IOJOKEHUS, BBIBOIBI, (OPMYIHPOBKH,
00001meHHs; ToMeYaeT Ba’KHBIC MBICIH, BBIACIACT KIIOUYEBLIC ClIOBa, TepMUHLI. [IpoBepka TepMHUHOB,
NOHATHH C IMOMOINBIO SHIMKIONEAHH, CIIOBapeil, CIPaBOYHUKOB C BBIMHCHIBAHMEM TOJIKOBAaHUH B
terpaab. O003HAYMTE BONPOCHI, TEPMUHBI, MaT€pHall, KOTOPBIH BbI3BIBACT TPYIHOCTH, [IOMETHTH M
NOMNBITATECA HAaWTH OTBET B pEKOMEHJyeMoH suteparype. Eciu camocTosTenbHO HeE yaaercs
pazobparbcst B marepuasie, HeOOX0JMMO cOpMyJIMpPOBAaTH BONPOC M 33/1aTh NPENOJABATENIH) HA
KOHCYJIBTALIHH.

IIpakTuyeckue 3aHaTHsI: 32 yaca (2 gaca B HEJIETIO).

CeMHHApCKKUE 3aHATHS TPU3BAHBI HAYYHThH CTY/ACHTOB Pa30Mparhes B MPOOJIEMHBIX BOIPOCAX
(PU3HOJIOT MM YeJIOBEKAa U JKUBOTHBIX, OPHEHTHPOBATHCS B CIELUAIBLHON JINTEpAType, CAMOCTOSATEIILHO
pa60TaTI—; C JIUTEPATYPHBIMHU H DJSJIEKTPOHHBIMH HCTOYHHUKAMH, HAYYUTBCA OCYHIECTBIATL ITOHCK
¢busHonornueckoil HHGOPMAIHH, YACHATh U YMETh OLIEHUBATh Pa3IHYHbIE TOUKH 3PEHHS.

Ilenpr0 ceMMHAPCKHUX 3aHATHH /ISl CTYJIEHTOB, MPUCTYNAIOIIMX K H3YYEHHIO Kypca, ABiseTcs: 0osee
Iy00KOE 3HAKOMCTBO C KJIIOUEBBIMH TEOPETHUCCKHUMH BOIIPOCAMH, H3Y4aeMBIMH Ha 3aHATHAX.
OcHOBHBIE 33/1a4H:

1) oOperenue HaBBIKOB HAYYHO-MCCIIEI0BATEILCKON padOThl HA OCHOBE aHAINM3a TEKCTOB UCTOYHUKOB
W TPUMEHEHHUs pa3IMYHbIX METOJIOB HCClieoBaHusA; 2) BbIpabOTKa YMEHHsS CaMOCTOSATE/IbHO H
KPUTHYECKH TIOJIXOJIUTh K HW3y4aeMOMYy MaTepuaily, Bkiawouas Oubnuorpaduio u  cpejacTsa
aeKTpoHHOR uHpopmarmu (MuTEepHET);

Opranu3anus 1esTeJIbHOCTH CTY/AeHTAa:

B Hauane KakIOTO CeMeCTpa CTYACHTHI MOIYYAIOT IUIaH CEMHUHAPCKUX 3aHSTHH, CIIHCOK TEM
JUIL. TOATOTOBKM K JOKIajaM, HamucaHuio pedeparoB, a TaKKe I[POBEICHHIO 3aHATHH B
UHTEPaKTUBHLIX (hopmax.

JIist MOATOTOBKY K 3aHATHSIM HEOOXO/MMO MOJIB30BATHCS PEKOMEH/IAIMAMH 110 0()OPMIIEHHIO
pedeparoB ¥ NOATOTOBKH JOKJIA/IOB.

JladopaTopHble 3aHsiTHs: 16 YacoB
Opranu3anus A1esTeJJbHOCTH CTY/ICHTA:

e K nabGopatopHbiM paboTam BBIIAIOTCSA pAcHEUaTKH C COIepKaHHeM padoT, METOIUYECKHMMH
PEKOMEHAALMAMH, BOTIPOCAMH [ CAMOIIOJATOTOBKH K 3alllHTE.

e PacrieyaTka €O CHHCKOM MaTepHalloB M 00OpyAOBaHMs, HEOOXOAMMBIX K KaKIOH
nabopaTopHOii paboTte, XpaHUTCs B J1adOpaTOpHH.

Ilepen KakabIM 3aHATHEM, HEOOXOIMMO, BHUMATEIBHO H3y4HTh MAaTepHal, MPE/UIOKEHHbBIH B
METOIMYECKHX YKa3aHHMAX [UIsl TIPOBEICHHUs JabopaTOpHbIX paboT mo aucuuminHe «BpeneHue B
Ouortexnomoruto». [lpu moaroToBke K 3aHATHSAM HEOOXOJMMO HMCHOJIB30BaTh OCHOBHYIO U
JOTIOJTHUTENBHYIO JIHTEPATypy, KOHCICKT JICKIHH, a TAKKe SJICKTPOHHBIC PECypChl. BhIMomHeHHe
nabopaTopHLIX PadOT HEOOXOAUMO /ISt POPMHUPOBAHUS PAKTHYECKUX HABLIKOB PabOThI ¢ pudopamMu
Y HOATBEPIKACHHS Ha MPAKTHKE TTOJIyYCHHBIX TEOPETHYECKHX 3HAHHU.

3anmmra n1abopaTtopHbIX pabdoOT MPOXOJUT B yCTHOH (opme. Bompocs! aisi caMONOJArOTOBKH |
3AIUTHI JIADOPATOPHBIX padOT BBIIAKOTCS CTY/ICHTAM B HAYAIIe CEMECTpa.

KonrpoibHsbie padorsi:
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[ToaroroBka npeanonaraer npopabOTKY JEKIMOHHOTO MaTepHasa, COCTABIEHHE B paboUYMX TeTpasix
BCTIOMOTATEIbHBIX CXEM Ul HArJsJHOTO CTPYKTYPHPOBAHHS MaTepHaja C LETbH YIPOIUEHHS ero
zanoMuHaHus. OOpanaT BHUMaHHE HA OCHOBHYIO TEPMHHOJIOTHIO, KITaCCHMHUKAIHIO, OTITHYHTEIIEHBIC
0C066HHOCTI/I, HaJIM4YHC COOTBECTCTBYIOIIHUX CBA3CH MCKAY OTACIBHBIMH ITPOLECCaMH.

IMoaroroBka n1oKJIa/1a K CEMUHAPCKOMY 3aHATHHO

OCHOBHBIE 3Tarbl MOJrOTOBKH JIOKTa1a
- BBIOOD TEMBI,

- KOHCYJIbTallMs [IpenogaBarelis;

- IOATrOTOBKA IJIaHa JOKJIAa;

- paboTa ¢ HICTOYHMKAMU U JIMTEPATYPOid, cOOp MaTepuaa;
- HallMCaHHE TEKCTa JOKIIa/1a;

- Od)OpMJIeHHe PYKOIIMCH H IIPCAOCTABICHHC €C MIPCIIOAaBaTCIIIO IO HavYalld JOKIIaldd, UTO OIIPCOCIACT
I'OTOBHOCTDL CTYACHTA K BBICTYIINICHHIO,

- BBICTYIIJICHUE C TOKIaa0M, OTBETHI Ha BOIPOCHI.

TemaTHka noKIaza mpeiaraeTcss mpernojgaBaTeneM. Jlokman MoKeT OBITh MOATOTOBICH Kak B
HIeYaTHOM, TaK ¥ B PYKOMHUCHOH (opMme.

Texuuueckue TpeboBaHus K Tekety Aoknana: wpudt 14, uarepsan 1,5, 00bem — 3 snucra.

Tekcr noknaga JOMKEH WMETh THUTYIBHBIM JHct, M cozepxkars @.M.O. crynenrta, @.M1.0.
Npeno/aBaress, Ha3BaHWE IpeaMeTa, TeMy JOKIaja, ol BbINOJHEHMsA, IulaH Jokiana. Jloxman
JIOJKEH COAEp)KaTh NPABWIBHO OGOPMIIEHHBIE CCBUIKM HA HCIOJIb30BAHHBIE HCTOUYHHKH U
JIUTEPATYPY.

CTyneHT JOKEH IPOBECTH JOMAIIHIOID PEIETHIMIO YCTHOTO BLICTYIJICHHA C JOKIAIOM H
YIOCTOBEPUTHCSI, UTO [0 BPEMEHH JOKJIa] YKIabIBACTCS B OTBEICHHBIC I HETO 6-7 MHHYT.
Jlomauinsis (BHeayIUTOpHAs) MOATNOTOBKA JIOK/IajJa OLEHHMBAeTCs 0 2-X 0ajuloB, BBICTYIUICHHE H
OTBETHI HAa BOMNPOCH Takke 10 2-x Oa/UI0B (XapaKTepUCTHKA OILEHKH YCTHOIO BBICTYIUICHHS JlaHa
Boile). MToro 3a BITOJIHEHHE JIAHHOTO 33/IaHUS CTYJICHT MOXKET MOJIYYHTh 10 4-X Oau1oB.

Pegepar

[TopgroroBka pedeparoB HampaBlicHa Ha pa3sBHTHE W 3aKpEIUICHHE Y CTYJICHTOB HaBBIKOB
CaMOCTOATEIILHOrO I1yOOKOr0, TBOPYECKOr0 M BCECTOPOHHErO aHalM3a HAy4HOH, METOAMYECKOH H
JIPYrOi JINTEpATyphl 110 aKTyalbHBIM NMpOOJeMaM JIMCUMIUIMHBI, HAa BbIPAOOTKY HAaBBIKOB M YMEHM
IPaMOTHO M YOEIMTEJIbHO M3J1araTh MarepHall, 4eTKO (POPMYJIHpOBATh TeopeTHYeckHe 00001eHus,
BBIBOJIBI M TpPAaKTHYeCKHe  pexkoMmeHaanuu. PedepaTtel  J0WKHBI ~ OTBEYaTh  BBICOKUM
KBAJIM(DHKALIMOHHBIM TPEOOBAHUAM B OTHOUIEHWH HAYUHOCTH COAEPKAHHA H O(OPMIIEHHS.

CamocrosiTeabHas padora: 80 yacos
e CrTyneHTBl CaMOCTOATENBHO NpopadaThIBAIOT MaTepual Mo MpEeAIOKEHHBIM TeMaM. Popma
OTYETHOCTH — KOHCMEKT. MaTepuan BXOAMT B BOMNPOCHl MPOMEXKYTOUHOIO, TEKYLIETO H
HUTOTOBOTO KOHTPOJI.

Pabora ¢ yueOHOH W Hay4HOH JIUTEpaTypoil sBiIsgeTcs riaBHON (POPMOH CaMOCTOATE/ILHOH paboThI
¥ HeoOXOoJMMa IPH IOArOTOBKE K YCTHOMY OIPOCY HAa CEMHHAPCKHX 3aHATHAX, K MOAYJIBHBIM
KOHTPOJIbHBIM paboTaM, TEeCTHPOBaHWIO, 3k3ameHy. OHa BkIOHaeT npopaboTKy JIEKIIMOHHOTO
MaTepHala - HW3y4eHHe PEeKOMEH/IOBAHHBIX HCTOYHHUKOB W JIMTEPATypbl MO TEMATHKE JIEKIHH,
KOHCIMEKTHPOBAaHUE MOHOTpa(Hii U HAyYHBIX CTATEH MO TEMaM CEMHUHAPCKHX 3aHATHH.

KoHCIeKThl HayyHO#l JIMTEpaTypbl MPH CAMOCTOATEIbHOH MOATOTOBKE K CEMUHAPCKUM 3aHATHAM
JOJKHBI OBITH BBITOTHEHBI aKKYPATHO, COJCPKATh OTBETHI Ha KasKIBIH MOCTABICHHBII B TEME BOTIPOC,
MMETh CCBUIKY Ha HUCTOYHHMK HMH(pOpMALMH ¢ 00s3aTe]IbHBIM YKA3aHHEM aBTOpa, HAa3BaHHA W roja
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W3JIaHUA MCTOJIb3YEeMOH Hay4yHOH nuteparypbl. KoHCEKT MoeT ObITh OMOPHBIM (COAEpXkaTh JHUIIb
OCHOBHBIE KIIFOUEBBIE MO3UIIMH), HO IPH 3TOM IO3BOJIAIOIIMM JIaTh MTOJHBIH OTBET 10 BONPOCY, MOKET
ObITH MOAPOOHBEIM. OOBEM KOHCIIEKTA ONPEACIICTCS CAMUM CTYICHTOM.
B nipouiecce paboTsl ¢ yueOHOM M HayYHOH JTUTEPATYPOH CTYIEHT MOXKET:
® JenaTh 3alUCH MO XOJy YTEHHUS B BHJE MPOCTOrO WM Pa3BEPHYTOro IUIaHa (T.€. CO3/aBaTh
MepeueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHHUKE);

® COCTaBIATh TE3UCH (LHTHPOBAaHHE HaWOONIEe BAKHBIX, 3HAYUMBIX MECT CTaThbH HIH
MOHOTpaduH, KOPOTKOE HU3JI0KEHUE OCHOBHBIX MBICIICH aBTOpa);

® TOTOBHTbH AaHHOTAIMH (KpaTKoe 000011IeHHe NPoOJIEMHBIX BOIIPOCOB paboThI);

® CO37aBaTh KOHCIIEKTHI (pa3BepHYTHIE TE3UCHI, KOTOPBIE COIEPKAT U I0KA3aTEILCTBA).
KoHcnekTs! IeKIuii 1 HayIHOH TUTepaTypsl B 00513aTEILHOM MOPSAAKE IPOBEPSIIOTCS IpenoiaBaTeaeM
mub0 BO BpeMs CEMHHApPCKOTO 3aHATHS, THOO BO BHEAYAUTOPHOE BpeMs (IO YCMOTPEHHIO
nperojaBarens).
3a KOHCHEKT CTYJIEHT MOXKeT 1noiay4duts ot 0,5 10 2-x Hanna.

HToroenlii KOHTPOJIb: IK3aMeH (7 cemecTp)

e Bompockl K 3K3aMeHY BBIIAIOTCS CTYIEHTaM B 3JIEKTPOHHOM U paclieyaTaHHOM BHJIE B Hayaje

ceMecTpa.

[Toaroroska k 3k3aMeHy TpeOyeT OoJiee TIIATENBHOIO M3YYEHMs Marepualia 110 TeMe WiH OJIOKY
TeM, aKIEHTUPOBAHHUS BHUMAHUS Ha ONpe/IelIeHUsIX, TEPMHHAX, COJIEPKAHUU TOHATHH, JIaTax, UMeHax,
XapaKTePUCTHKAX OTIENBHBIX cOOBITHH. Kak mpaBuio, npu MOJAroTOBKE K TECTHPOBAHWID M IK3aMEHY
UCTIOJIB3YETC OCHOBHON Y4YeOHMK, PEKOMEHIOBaHHBIA B pabouel mporpamme, a TakX e KOHCIIEKTBI
JIEKLIMH 1 Hay4YHOH JIUTEpaTyphl, COCTABIEHHBIE B X0/I€ H3YUEHHSI BCETO Kypca.

12. Iepeyenr HHGOPMANMOHHBIX TEXHOJOIHIl, MCHOJAbL3YeMBIX IHIPH  OCYLIECTBJICHHH
00pa30BaTeJILHOIO MpoIecca Mo AHCHHILIHHE, BKIIYas MepevyeHb NPOrpaMMHOro odecreyeHus
H MHGOPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IMPH HEOOXOAUMOCTH)

1. MUcnonwk3oBaHue chaia-npe3eHTalui Ipyu MPOBEASHUH JIEKIIMOHHBIX 3aHATHI
2. Opranusamus B3auMmopeicTBus ¢ obydaronmumucs mnocpenctsom DMOC I'yra kmace (IIpoBepka
JIOMAITHUX 331aHUH U KOHCYIBETHPOBAHHUE).

[Tpu yTeHuu JIeKUMI 110 JaHHOMY KYPCY MCIIOJIB3YIOTCH MYJIbTHMEAHHHBIC TEXHOJIOTHH B ayIUTOPHAX
HNATD HUAY MHUOU, ocHaleHHBIX KOMIIBKTEPAMH, SKPAHOM H IIPOEKTOPOM.

JlaGoparopHble 3aHATHA TIPOBOJAATCA B CHEHHAIBHO O00OPYAOBaHHOH J1ab0opaTopuu TaKke C
UCTOJIb30BAHUEM MYJIBTHUMEIHHHOTO 000pYA0BaHHA (KOMIIBIOTED, IKPaH, NPOEKTOP).

12.1. Hepeuenv ungopmayuoHublx mexnoozuit

HpI/I OCYHIECTBICHNN 06pa303aTean0r0 nponecca no JUCHHUIITIHHE UCITOJIB3YHTCAH
cleayrwmume I/IH[I)OpMEl]_[HOHHBIe TCXHOJIOI'HH:

— TPOBEICHHE JICKIIHI U TPaKTUYCCKUX 3aHATHI C UCTIONB30BAHHEM CIIAHI-TIPE3CHTAITHI;

— HCIOJNB30BaHUE TEKCTOBOTrO penakropa Microsoft Word;

— OpraHM3alus B3auMOJIeHCTBHS ¢ oOydaromumucs nocpeacrsom JUOC.

12.2. Ilepeuensv npozpammnozo odecnevyenus

1. TexctoBrrii penaktop Microsoft Word (Microsoft Windows 10 Pro — JoroBop Nel3223a ot
27.10.2020r).;

2. Penaxrop npesenrauunii Microsoft PowerPoint (Microsoft Office 2016 Professional Plus —
Joroeop Nel322a ot 27.10.2020r.);

3. bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
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12.3. Ilepeuensv unopmayuonnplx CnpasoOUYHbBIX CUCHEM
JocTyn K 2JIeKTPOHHBIM OMOJIMOTEUHBIM pecypcaM M JJIEKTPOHHOH OMOIMOTEeHHOH cucTeme

(9BC) ocymecTisieTcs MOCPEICTBOM CIICLHAIBHBIX pa3/ienoB Ha opuimanbHoM caiitte MATD HUAY

MHU®U. ObecneyeH 10CTyN K 2JIeKTPOHHBIM KaTanoram oubiamnoreku MATD HUAY MUDH, a Takxke

3NIEKTPOHHBIM 0Opa3zoBarenbHbiM pecypcam (DHMOC), chopMUpOBaHHBIM Ha OCHOBAHUH IPSAMBIX

JIOTOBOPOB € MpaBooOagareaasMu yueOHOH M y4eOHO-METOAMYECKOH JUTEepaTyphl, METOJUYECKHUX

nocoOuit:

1) HNudopmannonnsie pecypeel Cetn Koncyastant [latoc, www.consultant.ru (uadopmaius
HOPMAaTHBHO-TIPABOBOTO  XapakTepa Ha OCHOBE COBPEMCHHBIX  KOMIBIOTCPHBIX H
TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI);

2) ek TpoHHO-OHOIIHOTeYHAs cucTema HUAY MHUDH,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21 DBN=BOOK&Z
211ID=&P21DBN=BOOK;

3) ObC «M3narenbctra Jlanb», https://e.lanbook.com/;

4) DnexTpoHHO-0ubaHoTeuHas cuctema BOOK.ru, www.book.ru;

5) ba3el nanHbIX «nekTpoHHo-0nbIHoTeuHas cuctema elibrary» (3BC elibrary);

6) Bazosas Bepcust D5C IPRbooks, www.iprbooks.ru;

7) Bazbl janHHbIX «DnekTpoHHas oudnuoreka texuudeckoro BY3a» www.studentlibrary.ru;
8) DnexTpoHHO-0nbaMoTeyHas cucrema «AlOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  DnexkrponHo-OubmuoTeuHas cucrema «9bC IOPAUT», http://urait.ru/.

13. Onucanne MarTepHaJbHO-TEXHHYeCKOM 0a3bl, He0OXOAHMMON /JJId  OCyllecTBJIEHHUH
00pa30BaTeJILHOIO NPOLECCa MO TUCIHILIHHE

MuHMMaTbHO HEOOXOIMMBIH Ui peanu3alui JUCIHIIIMHBI MepedYeHb MaTepPHAIBHO-TEXHUYECKOTO
obecrniedeHUd BKJIIOYAET B ceds:
A) aymuTopHus U1 JEKIMOHHBIX 3aHATHIE Ha 30 MocagoyHbBIX MECT ¢ HOYTOYKOM, MPOEKTOPOM H

IKPAHOM — YuebOHas ayauTOpus And npoBeneHus yueOHpIX 3auatuit (VJIK-1, 604)
Jlocka menoras | it

[MpoekunoHHBIN 3KpaH

MyneTUMeAHITHBIA TPOEKTOP

Hoytbyk

Cron npenopasarens — 1 wr.,

Crton aByxmMecTHbId — 14 wT.,

Crynes — 30 wr.

Harnsanele nocoous:

[Nnakar «CtpoeHue KISTKH»

ITnakat «CtpoeHue M QYHKIHH HYKJICHHOBBIX KHCIIOT»

[InakaT «THNBI XHMHYECKHUX CBA3CH»

[Inakat «Crpoenue u QyHKUMH OESTIKOB»

b) ayauropus st 1abopaTOpPHBIX 3aHATHI Ha 3 NOCAJIOYHBIX MECTa ¢ HOYTOYKOM, MPOEKTOPOM H
IKPAHOM;

B) JlaGopaTtopHbie paboThl NMPOBOAATCS B ydyebHo-Hay4Hoii nabopatopus ITI[P-muarnoctukn (VJIK-1, 516),
OCHAIIIEHHO# CIIeNyIIHM 000pyI0BaAHHEM:
MaukpouenTtpudyra Berpsaxusareias TOTA 2 (4 wr)
[Tpubop a/ropusonTansHoro sextpodopesa EC 8-13
Kamepa j/BepTuranbHOro anekrpodopesa

Hcrounuk Hanpssxenus a/saexrpodopesa HUIT 300 (2 wr)
Tepmocrar TC-1/80 CIIY

JJIEKTPOIUINTKA

MukpogonHoBast neus Samsung M-1736NR-X
Hentpudyra CM-50 1ins Mukponpodupox (2 wr)

Becer ananutuaeckue Ohaus-EP214C

Becsr Acculab 200 r

TepmocTat TBepaoTensHblid TCB-24/15
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Tepmocrar TBepaorenshbiii Tepmo 48
Oxnagurens npod OI1-1 (2 wr)

Amrumdukarop JHK Amiug (3 wir)
Amrumndpukarop JHK Amru25
Tpancummomunarop YBT-1

bokc Y@ nas I1LIP

Bupneocucrema aiist peructpanuu reneii Vitran-Photo
Komnsiotep Intel Pentium S-775 — lmrt.
XonomunsHUK ATaanT MXM 268-0 5125 (3 )
KomnnexT n1abopaTopHOii Mocyasl H PAKTHBOB
CTOn ABYXMECTHBIH — 3 1T,

Ctynesa — 5 mrT.

14. Uuble cBe1eHUs H (MJIM) MATEPHAJIBI

14.1. Ilepeuenv o00pazoseamenvHbIX MEXHOAO2UN, UCHOIB3YEMBIX NPU  OCYU{ECMEAEHUU
00pazoeamenbHO20 npoyecca O OUCHHNIUHE

KomneTeHTHOCTHBIN MOJX0A MPU OCBOEHMH AMCUUIUIMHBI PEAIU3yeTCsl Uepe3 MCMOJIb30BaHHE
B yueOHOM Ipollecce aKTUBHBIX METOIOB OOYYCHHS — TaKHX B3aUMHBIX NCHCTBHI IperojgaBaTeis U
o0y4JarIMXCcs, KOTOpbIE IMOOYKIAAIOT IMOCHEAHUX K AKTHMBHOW MBICIHUTENILHOH M NPaKTHYECKOM
JIeATEIbHOCTH B IIpOLlecce OBJIAJCHHUA HW3ydaeMbIM MarepuanoM. [IpuMeHeHHe WHTEpaKTHBHBIX
PSKUMOB OOY4YEHHs TO3BOJIAET BBICTPAMBATh B3aWMOHAIPABIEHHbIE WH()OPMAIMOHHBIE TOTOKH:
CTY/IHT — TPYIIa CTYJIEHTOB — PENo/IaBaTeib.

HCHOHBSYIOTCH CIICOYIOINKUC BUABI NCATCIIEHOCTH!

1) IIpakTHKO-OpHEHTHpPOBAHHAs JIEATEIBHOCTb — COBMECTHas JIEATENIILHOCTb  [OATPYIIIEI
oOydaroluxcs W TpernojaBaresis € LEIbl0 peeHHs Y4eOHBIX M NpogecCHOHATbHO-
OPHEHTHPOBAaHHBIX  33j71a4  IyTeM BBINOMHeHHs JjaboparopHeix  pabor. [lo3Bomser
cOpMHPOBaTh YMEHHE AHAIM3MPOBATH M pelIaTh TUIWYHBbIE NPOPECCHOHATBHBIE 3a1aud
Pa3HOH HaIPaBJIE€HHOCTH.

2) Texnomnorus HCIIOIB30BaHUS Pa3HOYPOBHEBBIX 3aJaHHI — pa3IuualoT 3aJa4d M 3aJaHHs TPeX
OCHOBHBIX YPOBHCH: a) penpOIyKTHBHBLIH ypOBEHb, IO3BOJICT OLCHHUTHL M IHATHOCTHPOBATH
3HaHHE (PaKTHMYECKOro MaTepHaia U YMEHUE MPaBUIILHO UCIIOJIb30BAThH CIELMAIbHBIC TEPMUHBI
M TIOHATHS, y3HaBaHHE OOBEKTOB M3YUEHHs B paMKax OMNpeeSICHHOro pasjena JAUCUHUILIHHBL;
0) PpEeKOHCTPYKTHUBHBIH YpOBEHb T[O3BOJII€T OIEHHTh M JIHArHOCTHPOBATh  yMEHHS
CHHTE3UPOBaTh, AHATU3UPOBaTh, 0000maTh (aKTHYeCKHH Marepuan ¢ (opMmyrupoBaHHeM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHHMEM IIPUYMHHO-CIEJCTBEHHBIX CBS3€H; B) TBOPYECKHH
YpOBEHL IO3BOJSIET OICHMBATH M JMAarHOCTHPOBATH YMCHHSA, MHTCTPHPOBATHL 3HAHHSA
pa3IHYHbIX 00sacTeif, apryMeHTHPOBATL COOCTBCHHYIO TOUKY 3pEHHS.

3) TpaauuHOHHBLIC TEXHOJIOTHU (MH(OPMALIMOHHBIC JICKLIHUH, JIA0OPATOPHBIC 3aHSATHS) — CO3AaHUE
YCIOBHH, NMPH KOTOPBIX OOy4alolHecs MOIb3YITCA MPEUMYIIECTBEHHO PENpoJyKTHBHBIMH
MeTOoaMH npH paboTe ¢ KOHCIEKTaMH, ydeOHBIMU 1ocoOusAMHU, HaOMoIas 3a M3y4aeMbIMH
00BEKTaMH, BBITIOIHAA J1a00paToOpHbIe PadOThI IO HHCTPYKIIHH.

B MHTEepaKTUBHBIX PeKUMax I10 JUCLMIUIMHE IPOBOIATCS:
— Pemienne cuTyanMoOHHBIX 3a/1a4 B rpynnax (IpakTHYECKHe 3aHsATHs ) — 4 vaca.

ITocne n3yueHus oObeKkTa HccnenoBaHus GOPMYIHPYETCS CHTYAIlMOHHAS 3a/aya ¢ PelIeHUeM ee
CTyJleHTAaMH HMHIMBHIYaJIbHO MJIM B TIpynnax ¢ MyOJIMYHOH 3alIMTOH pe3yabTaToB paboThl H
OIMOHHPOBAHUCM.

— MyJabTHMeAHITHBIE 3aHATHA (IPAKTHYECKHE 3aHATHS ) — 4 4acoB.

(DOI)MI/Ipy}OTCH HaBBIKHM HCIIOJIB30BaHHUA METON0OB MOJCIHUPOBAHUA H dHAIIWM3ad IIpH PEHICHUH
KOHKpETHBIX 3a7a4. Opranusyercs O6ecena npenojaBaTess U CTyIEHTOB U1 00CYKIEHHS Pe3yIbTaToB
pabotbl, hopMyaHpoBaHus 000OIIEHHIT U 3aKOHOMEPHOCTEIH.
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B npouecce ocBoeHHs aucUUNIMHBI «BBeneHue B OMOTEXHOJOTHIO» HMCIOJB3YETCS PNl
00pa30BaTeNbHBIX TEXHOJIOIHII, OCHOBHBIE LI€JTH KOTOPBIX (hDOPMHPOBAHHE HOBOT'O THIIA MbIIIJICHHUS
Y CTYIEHTOB:

PaboTaThk B KOMaH/Ie

[IpuHUMaTh caMOCTOSATENbHBIE PELIeHUs

MoOmIBHO TIepecTpanBaThCs

CTtaBuTh M pemaTk HOBbIE MPo(ecCHOHANILHEIE 3a/1a91
CaMOCTOATENBHO U3YYaTh H BHEAPATH NPO(ECCHOHATbLHBIE HOBIIECTBA

YV VYY

WNHuTepakTHBHBIE CMOCOOBI OOYUEHHsT MCMOJB3YHOTCS M Ha Jekuuax (7 vacoB), JEKIHH
HPOBOJATCA B CHEAYIOIIMX HHTEPAKTHBHBIX (OpMaTax: MHMHH-JIEKIIHH, JEKIHH C HUCIOJIb30BAHHUEM
TIPE3CHTAIIMN U TTOCTIEAYIOMNM 00CY:KICHHUEM, a TAKKE JICKIIHHU C 3apaHee 0ObIBICHHBIMEH ONTHOKAMHU.

Beero ayautopHbIX 3aHATHH B MHTepakTHBHOW (opme — 15 wacoB (23,4% OT ayauTOpHBIX
3aHSTHH).

14.2. @opmubl opeanuzayuu camocmoamenvHol padomst 0dyuarowuxca (memul, bIHOCUMBIE 01A
CAMOCMOAMENBbHO20 U3YYUEHUA; GORPOCHl 01 CAMOKOHMPONA; MUNOBble 3a0anus 0.1
camonposepku

CaMocTosiTenbHas paboTa CTyIEHTOB cOCTaBisgeT Beero 80 4acoB U BKIIOYAET B ceOs H3yUCHHE
CIIEIYIOLUX TEM.

I. KioHupoBaHHMe :KMBOTHBIX M 4YejloBeka. MeToabl KIOHMUPOBAHHUS. DTHYECKHE acCIEKThbl
KJIIOHUPOBaHUs. — DopMa KOHTPOJIS: 3a4€THOE 3aHATHE B HHTEPAKTUBHON Qopme — padoTa B rpynne
(pemenue 3a1ay4)

2. OdnacTi MpuMeHeHHs MOJTHMePAa3Ho-LeNnHoH peakunu. @opmMa KOHTPOJIS: 324CTHOC 3aHATHE B

UHTEePaKTHBHOH dopMe — MyITbTHMEIHHHBIC 3aHITHS.

CamocTosTenbHas padoTa CTYACHTOB COCTOMT B MPOPAa0OTKe JEKIIMOHHOTO MaTephasa, COCTABICHHH
KOHCIIEKTa JIEKIIMH 1O TeMaM, BBIHECEHHBIM Ha CaMOCTOATEIbHOE H3y4YeHHE, B IOATOTOBKE
MaTepuanoB pedepara U oGopMIEHHH Mpe3eHTalMKu K 3aiuTe pedepara. CamocToarenbHas paboTa
CTYICHTOB pCaH3yeTCA Uepe3 CaMOCTOSATEILHOEC H3YUCHHE TEOPETHYCCKOTO MaTepHana ¢
UCIIONIb30BAHHEM PEKOMCHAYEMBIX JIUTCPATYPHBIX HCTOYHHKOB, WHTEPHET - HCTOUYHUKOB H
BBITIOJIHCHIE WHIMBHIYAIRHOTO 3aJaHHMs TpPH TOATOTOBKE MarepHanoB pedepara u odopMICHHH
TIPE3CHTAIMK TI0 3aJaHHOH TEMAaTHKE C MCIOJB30BAHHEM AOCTYNHBIX 0a3 JaHHBIX, OMOIMOTEUHOro
¢donna MATD HUAY MUDH.

TunoBsle 3aaHUS 115 CaMOIIPOBEPKH
3ananua Ha BblﬁOp OAHOI'0 HJIH HECKOJIBKUX IPpaBH/ILHBIX OTBETOB

B noayuenuu kaxux geujecme 6axmepuu usparonm 8aicHyio poib:
1) numonHas kuciora 2) pudoduiaBut 3) ykcyc

4) Oenwiii xned 5) cmerana 6) y€pHbIi x1e0

7) coip 8) nuBo 9) TBOpOT

Kaxue ¢hepmenmot neobxooumsi ons koncmpyuposanusn pexomounanmuoix JHK:
1) pectpukTassl 2) JIHK-mura3et
3) unBeprassl 4) rUAPOKCHIIA3HI

Kakasa uz nepeducieHHblx MEXHON02UU ABNAEMC OCHOB0U 2eHeMUYecKol UHMCEHEPUU .
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1) coznanue pekomOuHanTHbIX JJHK
2) Beigenenue JJHK u3 opranuszmon
3) pacmerienne JIHK Ha dparmMeHTEI
4) BbIJEJICHUE XPOMOCOM

5) nostydeHue rasmMmug

Tlepsas pexombunanmuasn /[HK 6vi1a nonyuena 6

1) 1956 1. 2) 1972 . 3) 1983 1. 4) 2002 .

Ilepeyio pexomounanmmyro [THK nonyyun
1) IT. Bepr 2) J1. Yorcou 3) ®@. Comxkep 4) @. Mumiep

DopmanbHOU 0amotl poHCOeHUs 2eHHOU UHHCCHEPUL CHUMAIOM
1) 19551.2) 1932 1. 3) 1972 1. 4) 2000 T.

Axmuenoe pazsumue mexHoro2uu K1emoyHou UHICEHepUuu nPUXooumcs Ha
1) 30-¢ roawt 20 B. 2) 50-¢ roast 20 B. 3) 70-¢ roasl 20 B. 4) xoHeln 19 Beka.

K sexmopam, ucnonvzyemvim 0as koncmpyuposarus pexomounanmuwix JJHK, omnocames:
1) mnasmuasl 2) 6akrepuu 3) BUpYChl 4) pOoAKH 5) Iurassl

14.3. Kpamkuii mepMunono2uv4ecKuil cioeaps

In vitro — BeIpalMBaHHe PACTUTEIBHBIX 00BEKTOB «B CTEKJIEe» (MpoOupke, Konbe, OMopeakTope) Ha
HUCKYCCTBEHHBIX MMUTATEIBHBIX Cpeaax, B aCEITHYCCKUX YCIOBHUSIX.

TOTHIOTEHTHOCTh — CBOMCTBO COMAaTHYECKHMX KJIETOK IIOJIHOCTBIO peallu30BaTh TI'€HETHYECKHUH
NOTEHIHAII EJI0ro Opranu3Ma.

OMHUNIOTEHTHOCTE SJIep — COXPaHEeHHE sS/[PAMH COMATHYECKHX KIIETOK PACTEHWI BCeX MOTEHIHI s1pa
3UTOTHI, TO €CTh COXPAHEHHUE BCEH reHeTUYeCKO HH(pOpMAIIHH.

Kynbrypa TKaHeH iIn vitro — BbIpallMBaHHE B JUIHTENBHON TIepecajioyHON KyJIbType TKaHeH,
BO3HMKILHKX MyTeM Npoiudepalnuy KIETOK M30JHMPOBAHHBIX CETMEHTOB PAa3HBIX OPraHOB MM CAMHX
OpPTraHOB pacTCHHI.

KynbeTypa opraHoB in vitro — acentiyeckoe BhIpallliBaHHE HAa MCKYCCTBCHHOH NMUTATENIbHOH cpele B
HepecajjoyHoM pPexHMe H30JIMPOBAHHBIX KOpHEH, cTeOJIeBBIX aleKkcoB, He3peliblX uYacTed lBeTka,
HE3PelibIX TUIO/IOB.

KynbTypa KopHeit in vitro — acenTuyeckoe BhIPAIIMBAHHE HA MCKYCCTBEHHOM MUTATEIHHOW cpelie B
nepecagoyHOM PEKUME H30IMPOBAHHBIX KOPHEH.

KynbTypa MepucTeM in vitro — acenTH4ecKoe BhIPAIIMBAHNE HA UCKYCCTBEHHOH MHUTATEILHOU cpele
W30JIMPOBAHHOTO aleKca WIM Ma3yIIHOW IMOYKH mobera KOHyca HapacTaHUS C OJHHUM MU IBYMS
JTIUCTOBLIMH NPUMOPIHSIMH.

KynbTypa cycrieH3noHHAs WM KYJIbTYpa KIETOK in Vitro — acenTHYeCKOe BLIpAllMBAHUE OTJICIbHbIX
KJIETOK MM X HeOOJIBINNX TPYIII BO B3BEIIEHHOM COCTOSIHUH B JKUJIKOH ITHTATEIBHOMN Cperie.
KynbTypa 3uroTHdeckux 3apofpblllieid in vitro — acenTU4YecKoe BBIPAIMBAHHME HA HCKYCCTBEHHOMN
NUTATEIbHOH Cpe/le HE3PETBIX HIIM 3PEIbIX N30JIHPOBAHHBIX 3aPO/IbIILIEH.

ATiekc — BepXylieuHasi 9acTh CTeOMs WIIH KOPHSL.

MepucTtema — o0pa3oBarenbHas TKaHb C MEIKUMU, aKTHBHO ACTANIHMIECS KICTKAMH.

AnukalibHOE JOMHUHMPOBAHHE — SIBJICHUE MOJABICHHUs POCTa OOKOBBIX IOYEK I100era B IPUCYTCTBUH
TEPMHUHAIBLHOM TOYKH.

AJIBEHTHBHBIE TIOYKH — TIOYKH, BO3HHKIIME M3 TKaHEH M KIETOK pPAacTeHHs, OOBIYHO HMX He
o0pa3yromux.

@UTOropMOHbI — (FOPMOHBI PACTEHHiT) — OHOJMIMYECKH AaKTHBHBIE COCAMHEHMA, 00pasyroImMecs B
PacTUTEHHMAX B  MalblX  KOJHYECTBAX, BBI3BIBAIOIIME  CTEUU(PHUECKHH  POCTOBOW WM
thopMooOpazoBaTenbHBIH YPPEKT.
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Aykcunbl — ¢utoropmonsl (MYK, HVK, 2,4-]1), aktuBu3upyomme poct cTebineidl M KOpHEH,
CTUMYJIHpYIOIe 00pa3oBaHue KOPHEH y IPOPOCTKOB.

LluToKHHUHEI — (UTOTOPMOHBI (KUHETHH, 6-BAIl), aKTHBH3HpYIOUIHE pa3BHTHE MEPHUCTEM,
CTUMYJIHpYIOIe 00pa3oBaHUE MOYEK.

I'nbbepeuubl — ¢uroropmonsl ('K wu ap.), aktuBusupyloume poct crediel, BbI3bIBAIOIIHE
HPOPACTAHHE CEMSH.,

KioHaIbHOE MHKPOpPa3MHOXKEHHE MM MHKPOKJIOHAIBHOE Pa3MHOKEHHE — IOJydeHHe in vitro
HEMOJIOBBIM IYTEM PACTEHHMH, T€HETHYECKH WIEHTHYHBIX MCXOJHOMY (METO/ BEreTaTHBHOIO
Pa3MHOXKEHHUS PacTeHUH B KyJbType in vitro).

DKcnIaHT (parMeHT TKaHU MJIM OpraHa, HHKYOUpyeMblil Ha MUTATeIbHOH Cpesie CaMOCTOATENBHO HITH
UCTIOJIB3YEMBIH [UTS TIOJTYYCHHS IEPBHYHOTO KaJLTyCa.

[Ipomuepariis — HOBOOOpa30BaHKE KJIETOK M TKAHECH MYTEM Pa3MHOKCHUS YXKE CYNICCTBYIOIIHX.
Henuddepenumanns —  nepexoj]  CHCHHATM3UPOBAHHLIX  KIETOK K Hpoludupanuu  u
HEOPraHM30BAHHOMY KaJUTYCHOMY pOCTY (yTpara KJIeTKaMu CIIelHaTN3aIin).

Peuddepenumanuss  —  mepexojl  CHENHAIM3UPOBAHHBIX  KJIETOK M3 OJHOTO  COCTOSTHHS
QG epeHIIMPOBKH B PYTO€ C MPEANIECTBYIOUMMH JETEHHAMH WIH HEMOCPEACTBEHHO.
Juddepenumanus — KOMIUIEKC IIPOIECCOB, MPHBOJAIIMX K PA3IHUMAM MEKIY KIETKaMH.
JluddepeHnpoBka — COCTOSIHUE CTICIHATN3AIIHE KJIETOK, OTIIMYAOIIEE UX OT JPYTHX.

Mopdorenes in vitro — npouecc popmMooOpa3oBaHus, TO €CTh 3AJI0KEHHUS, POCTA U PA3BUTHS KIIETOK
(unTorenes), TkaHed (rucroreHes) U OpraHoB (OpraHoreHe3) B KyJIbType KJIETOK M TKaHeil in vitro.
Pusorenes — npoiiecc 3a10kKeHHs, POCTa ¥ PA3BUTHS KOPHEH.

Perenepariusi — BOCCTAHOBIIEHHE [EJIOCTHOTO OPraHU3Ma U3 KJIETKH, TKAHHU, OPraHa.

DMOpHOHIOTeHe3 — npouecc 00pa3oBaHus 3apOAbIIIENOI00HBIX CTPYKTYP (3MOPHOHMIOB) HETIOJIOBBIM
NyTEM B KYJIbTYpe TKaHEi U KJIETOK in vitro.

Kamnyc — rpymma nemuddepeHIMpOBAaHHBIX KJICTOK, BO3HHKIIUX IN VIVO HIH In Vitro myTem
HEOpraHM30BaHHOH npoideparim.

Kynbrypa KamiaycoB in vitro — BbIpalllMBaHME B [UIMTEIBHOM MepecaZiodyHON KyJbType KaJulycoB,
BO3HMKINIKX IyTeM JieinphepeHimanun u npoaudepannun KIeToK, TKaHeH, OPraHOB PACTEHHH.
KylbTypa «pHBBIKIIMX» TKaHEH — BbIPAIIMBAHUE TKAHEH, BOZHHMKIIUX NyTeMm peauddepeHmraniu
WIH MYTalMH KJIETOK HOPMAaJIbHBIX KaJUIYCHBIX TKaHEH, M COCOOHBIX PacTH Ha MUTATENbHBIX Cpelax
0€3 ropMOHOB.

TpancmiaHT — 9acTh KAJUTYCHOH TKaHH, HCIIOJIB3YeMast IJIsl IIEPEHOCA Ha CBEXKYIO THTATEIEHYIO CPEY.
MHOKYIIIOM — 4acTh KJIETOYHOM CYCIEH3HH, UCIOJIb3yeMasl JIUIs NepeHoca Ha CBEKYIO MHUTATENILHYIO
cpeay.

CyOKyJIbTUBHPOBAHHE — MPOIECC MEPEHOCA TPAHCIUIAHTA MM HHOKYIIOMA B KYJIBTYPAIbHBIH COCY/I
HA CBEXKYIO MUTATEILHYIO CPETY.

[IuKn BBIpAIIMBAHUS — NEPHO OT MOMENIEHHS KJIETOYHOTO HHOKY/IIOMA MJIH KaJUTyCHOTO TPAHCIIaHTa
Ha NUTATENbHYIO CPELY J10 MOCIEIYIOMEro CyOKyIbTHBUPOBAHMUS.

PocToBOH 1HMKI — pOCT TMOMYIAUWH KIECTOK B I[HKIC TEPHOAWYCCKOTO  BBIPAIIHBAHHS,
XapakTepH3YIOWHUHCA CHIMOHIAIBHON (S-00pa3Hoii) KPHBOM.

das3pl  pocToBOro  HMKiIA:  JlaTeHTHas  (nar-¢asza), OKcloOHeHUManbHas  (Jor-gasza, ¢asza
J0rapupMUUECKOro POCTa), 3aMe/UIEHHSI POCTa, CTAIIMOHAPHAS, JIerPa/IalliH.

[IItaMM — KyabTypa, BO3HHKIIAS IOCIE IMEPBOr0 CYOKYJILTHBHPOBAHMS, W COCTOAIIAS W3 MHOTHX
KJIETOUHBIX JIMHUH, BOSHUKIIHNX M3 KJIETOK IIEPBUYHOIO KaJLTyca.

JluHMs — KynbTypa, BO3HHUKIIASA W3 IITaMMa MYTEM CEJICKIHH WIH KIOHHPOBAHHS, HMEIOIIAs
MapKEPHBIC TPU3HAKH.

KioH — KynbTypa, BOZHHKIIAsA U3 OJAHON KIIETKH.

Kierounas cenexuus in vitro — METO/ BbIJICIICHHS. MYTAHTHBIX KJIETOK M COMaKJIOHAJILHBIX BapHaLUid ¢
HOMOIILI) CEJICKTHBHBIX YCIOBHH.

CoMakJIOHAJIbHBIE BAPHAIIMHA M BAPHAHTHI — (DEHOTHITMYECKOE BBIPAYKEHUE HEIMOCTOSHCTBA SI/IEPHOTO U
OpraHe/UTbHBIX IMTOIIA3MATUYECKHX TE€HOMOB KYJIbTHBUPYEMBIX KJIE€TOK. OT MCTHHHBIX T€HHBIX
MyTallMi  OTJIMYAlOTCst OoJibllIed YacTOTOM BO3HHMKHOBEHHMS W KOMIUIEKCHOCTBIO H3MEHEHM
(M3MEHEHUS B CTPYKTYPE TCHOB, XpPOMOCOM, T€HOMOB).
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OnureHeTHYECKHE BapHallui — (EHOTHIHYECKOE BhIpaxkeHue AuddepeHIMaIbHOH aKTHBHOCTH FeHOB.
Ot MmyTanuii 1 COMaK/IOHAIBbHBIX BapHallMil OTIIMYAOTCS TEM, YTO HE COXPAHSIOTCS B IIMKJIE KJIETKa-
pacTeHHe-KIeTKa.

CoMaruueckas (nmapacekcyajibHas) THOpuan3anus — crocod co3aHus TMOPHUIHBIX KIETOYHBIX JIMHUMA
Y COMATHYECKUX T'MOPUIOB PACTEHHIT ITyTeM I'eHeTHYECKOH peKoOMOMHAIIMK XPOMOCOM M I'€HOB sijpa U
OpraHelUl BHE CEKCYaIIbHOTO [UKJIA, HAPUMED ITyTeM CITHSHHS U30IUPOBAHHBIX MPOTOILIACTOR.
M30MMpOBaHHBIN TIPOTOMIACT — PACTUTENbHAS KJIETKA, JIMINEHHAass KIETOYHOW CTEHKH C TMOMOIIBIO
(hepMEHTATHBHOTO HJIM MEXAHUUYECKOTO Pa3pyLICHHUS.

[{uTonnact — orpaHH4YeHHbIH MeMOpaHOH Y4YacTOK IMTOIUIA3Mbl, BO3HHMKIIMHA TIpH (pparMeHTanuu
U30/IMPOBAHHOTO MPOTOIIACTA.

CyOnporomnnact — H30JIHPOBAHHBIN HPOTOILIACT, MOTEPABIIHH YacTh IHTOIUIA3MBI, COXPAHUBIIUH
SITPO.

CiusHye M30JMPOBAHHBIX IPOTOILIACTOB — (hOPMHPOBAHKE OJHOH KIETKM M3 JBYX M Oolee
00Bbe/IMHEHHEM HX TTIOBEPXHOCTHBIX MEMOpaH.

KynbTypa u30IMpOBaHHEBIX MMPOTOIUIACTOR — BRIPANIMBAHUE KIIETOK, JIMIIIEHHBIX CTEHOK, B JKUJIKOH HITH
Ha arapu30BaHHOHN cpeje, COJEpIKalledl B KauecTBE [OMOJHUTENBHOIO KOMIIOHEHTa OCMOTHYECKH
aKTHBHOE BEILIECTBO (CTa0MIM3aTOP) B ONTUMAIBHOW JUIA JaHHOTO BHUAA KOHUeHTpauuu. [Ipu
pereHepanuy CTCHOK H30IHPOBAaHHBIC TIPOTOMIACTHI IPEBPAIIAIOTCA B KYILTYPY KICTOK.
Comaruveckuit rudpuji — pacTeHue, [IOJIYYCHHOE IyTeM THOpUAM3alUKd  M30JIMPOBAHHBIX
HPOTOILIACTOB.

[Mubpun — pacreHwe, MOJTYYSHHOE TPH CIUSHUH H30JMPOBAHHOTO IMPOTOIUIACTA C HUTOIJIACTOM,
NPOTOIIACTOM C HHAKTUBHPOBAHHBIM SPOM HMITH C HYKIIEHPOBAHHBIM TPOTOIIACTOM.

KapuoTun — Habop XpoMOCOM, XapaKTEPHBIX U1 JaHHOTO BU/IA.

MoHomona — sAapo, KJIeTKa, OpPraHu3M, XapaKTEPHU3YIOIIMECS OCHOBHBIM UHC-JIOM XPOMOCOM B
MOJTHIIOMTHOH CEPHH (CHMBOJ X).

lamonyt — g1po, KIETKH, OPraHu3M, XapakTepu3ylonuecs HabOpOM XPOMOCOM, MPEJICTaBIISIONINM
[IOJIOBHHY MOJIHOTO Habopa, CBOMCTBEHHOT0 BUAY (CHMBOJ 1).

Jumnona — syIpo, KIETKH, OPraHu3M, XapaKTepPH3YIOIIMeCs JIBOMHBIM Ha0OpOM TOMOIOTHYHBIX
XPOMOCOM, TIPEJICTABICHHBIM YHCIIOM, XaPaKTEPHBIM IS JAHHOTO BUJIA (CHMBOJ 2n).

[IceBnomumnnonn — Aapo, KIETKH, OPraHU3M, XapaKkTepH3YIOIIHUECH JUIUIOUIHBIM YHCIOM XPOMOCOM,
OTJMYAOLIMECS OT 3UrOT JAHHOTO BUJA 110 KAPUOTHUITY.

[Tomumuona — sapo, KIETKH, OPraHHU3M, XapaKTepH3YIOIIHECs YMHOKEHHBIM OCHOBHBIM YHCIOM
xpoMocoM (cumBon 3X, 4X u T.1.).

DYIIOH] — SJIpO, KIETKH, OPTaHU3M C YUCIOM XPOMOCOM, KpaTHBIM X.

AHeymiou1 — sapo, KIeTKH, OPTaHU3M C YUCIOM XPOMOCOM, OTKJIOHSIOIUMCS OT X M OT 4YHCel,
KpaTHBIX X.

MyTtanuus — HW3MEHEHUs] B TEHETHMYECKOM MaTepuane KieTtok nyrem nepecrpoiikn AHK sanep u
OpraHesl, U3MEHEHHH B CTPYKTYPE XPOMOCOM HJIH YPOBHE IJIOUTHOCTH OpraHH3Ma.

PerieccHB — reH WK TeHETHYEeCKH OOYCIIOBICHHBII TTPU3HAK, MIPOSIBIISIOMINNCS B TUILIOHIHOI KIeTKe
WIIK OpraHu3Me MpH yCIOBHH, Korjia 00a Habopa XpOMOCOM HECYT JIaHHBIC T'CHBI.

JloMHHaHT — reH, MPOABISIOLIUIICS KaK MPU3HAK MPH YCIIOBHH, KOT1a TOMOJIOTHYHbIE HA0OPBI UMEIOT
pa3HbIe TeHBI.

15. OCOBEHHOCTH PEAJIM3AINHY JJUCHHUILINHBI JIJISI HHBAJIUAOB 1 JIUI]
C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI

B cootBercTBUU ¢ MeTOIMUECKMMHU pekoMeH1anuasMu MunoOpuayku PO (yrB. 8 anpens 2014
r. No AK-44/05BH) B Kypce npeanoiaraercsi MCrojib30BaTh COLMAIBHO-AKTHBHBIE W pe(IeKCUBHbIE
METObl 00Y4YEeHHs, TEXHOJOTHH COIMOKYJIBTYPHOH pealbmnutanuu obydaromuxcs ¢ OB3 ¢ uensio
OKa3aHHs OMOIIY B YCTAHOBICHHH MOTHOLCHHBIX MEKTHYHOCTHBIX OTHOLICHHH.

OOyueHue IHI] C OTPAHHYCHHBIMH BO3MOKHOCTSIMHM 3I0POBBSI OCYIIECTBISCTCS C yYETOM
VHIUBHM/YaIbHBIX NCHXO(QU3HMYECKHX OCOOEHHOCTEH, a A HMHBAIMAOB TAKKE B COOTBETCTBHU C
VH/IMBM/yaJIbHOH NporpaMMoi peabuiInTal HHBAIH/IA.
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JUist JiMI ¢ HapyLIeHHeM ¢JIyXa BO3MOXHO MpENOCTaBlICHHE HHGOPMAIMU BH3YaIbHO
(KpaTKMH KOHCIEKT JIEKIIMH, OCHOBHasg W [JOMOJHHUTENbHAs JIMTEpaTypa), Ha JEKIHOHHBIX H
NPaKTHYCCKUX 3aHATHUAX JOMYCKACTCA MPHCYTCTBHE ACCHCTCHTA, a TaK K€, CYPIOMEPEBOAYHKOB H
TUPIOCYPIONIEPEBOIUHKOB.

Ouenka 3HAHUH CTYAEGHTOB Ha I[IPAKTHYECKMX 3aHSATHAX OCYILECTBISETCS HA OCHOBE

MMCBMEHHBIX KOHCIIEKTOB OTBETOB Ha BOMPOCHI, MUCHMEHHO BBITIOJIHEHHBIX MPAKTHYECKUX 3a/IaHHIA.
Jloknaj tak ke MOkeT ObITh MPEJIOCTABICH B MHUCbMeHHOH (opme (B Buje pedepara), npu ITOM
TpeOOBaHUS K COACPIKAHUIO OCTAKOTCA TEMM e, a TpeOOBaHMA K Ka4eCTBY W3JIOKEHMs MaTepHalia
(MOHATHOCTh, KauyeCTBO pEYM, B3aUMOIECHCTBHE C AayJAMTOPHEH W T. 1) 3aMEHANTCS Ha
COOTBETCTBYIOIIHE TpeOOBaHMA, MPEIbABIAEMbIE K MUCbMEHHBIM paboTam (KayecTBO 0O(hOpMIIECHUs
TEKCTA U CIIUCKA JIUTEPATYPhl, TPAMOTHOCTh, HATHYHE HILTIOCTPAIIHOHHBIX MaTePHAaIOB U T.1.)
C y4eToM COCTOSHHS 30POBBS MPOCMOTP KUHO(UIBEMA C MOCIEAYIOMIHM aHATU30M MOXKET ObITh
HpOBeJIeH JIoMa (HarpuMep, Npu HeoOXOIMMOCTH JOTIOJIHU-TEIbHON 3BYKOYCHIIMBAIOLIEH anmapaTypbl
(HaymHukH)). B TakoMm ciydae CTYAEHT MPeOCTaBIISIeT MHUCBMEHHBIH aHAINU3, COOTBETCTBYIOIIHIM
HPeTbsBISEMBIM TPeOOBAHHUSM.

[TpomesxkyTouHas arTecTals Ui JIMI ¢ HAPYUIEHWSMH ClIyXa MPOBOIMTCA B MUCbMEHHOH
dbopme, mpU 3TOM HCHONB3YIOTCS o0LMe Kpurepuu oneHuBanud. [Ipu HeobOxommmocTH, Bpems
HOJTOTOBKH Ha 3aYETE MOXKET OBITh YBEIHYCHO.

Jlis 1MI ¢ HApyUIeHHeM 3pPeHHs JIOIYyCKAaeTcs ayAualbHOe IpejocraBieHue uHdopmanuu
(HarpuMep, ¢ UCIOIBL30BAHUEM IPOrPAMM-CHHTE3aTOPOB PEUH), & TaK e HCIOJIL30BAHHE HA JICKIUAX
3BYKO3QIHUCBIBAKOIIMX YCTPOUCTB (IUKTOGOHOB H T.1.). Jlomyckaercss NpPHCYTCTBHE HAa 3aHATHSX
accUCTeHTa (ITOMOIIHHKA), OKa3bIBAIOIIEr0 00YYarIIMMCS HEOOXOIMMYH) TEXHHYECKYIO TTOMOIIIb.
OneHka 3HAHMH CTYJCHTOB Ha CEMHHAPCKHX 3aHATHAX OCYLIECTBISETCA B yCcT-HOH (opme (kak
OTBETHI Ha BOIIPOCHI, TAK W MpakTH4YecKHe 3amanus). [Ipu HeoOXoauMocTH aHaiu3a (HIbMa MOXKET
ObITh 3aMCHEH ONHCAHHEM CHTYallUH MEKITHHYCCKOTO B3aMMOJACHCTBHS (HA OCHOBE OIIBITA
pECIIOHJICHTa, XYJO0KECTBEHHOHW JIUTepa-Typsl W T.J.), TO3BOJSIOIIMM  OLCHHUTL  CTElEHb
cOPMHUPOBAHHOCTH  HABBIKOB  BJIAJICHMs METOJAMH  aHajlM3a M BBIABICHHA  CHEUU(DHKH
(YHKIMOHUPOBAHUS M PA3BHTHS TICHXHMKH, [O3BOJISIIOIIMMH YYUTHIBATH BIUSHHE HTHHYECKHX
¢dakrtopoB. Ilpu mnpoBe-AeHHH TPOMEKYTOYHOM AaTTECTAIMM JIIS JIMI[ C HAPYIICHHEM 3PEHUs
TECTUPOBAHHE MOKET OBITh 3aMEHEHO Ha YCTHOE coOeceI0BaHHUE 10 BOTIPOCAM.

JIuua ¢ HapyumieHMsiIMH ONOPHO-ABUIATEILHOI0 AINApaTa HE HYXKIATCA B OCOOBIX
dopMax mpemocTaBleHUs yueOHBIX MarepuanoB. OIHAKO, ¢ YYETOM COCTOSIHMSI 3I0POBBS 4YacTh
3aHATHI MOKET ObITb peaii30BaHa JUCTAHUMOHHO (npu nomouu cetd «MurepHer»). Tak, npu
HEBO3MOJKHOCTH TIOCEHICHHSA JIEKIMOHHOTO 3aHATHA CTYAEHT MOJKET BOCIIOJIB30BAaThbCAd KPaTKHUM
KOHCIIEKTOM JIEKIIHH.

ITpy HEBO3MOKHOCTH TMOCEIIEHHUS MPAKTHYECKOT0 3aHATHS CTYJIEHT JIOJDKEH NPEIOCTABHTH
IMMCbMEHHBIH KOHCIEKT OTBETOB HA BOIIPOCHI, MMCbMEHHO BBINOJHEHHOE MPAKTHYECKOE 3a/1aHHE.
Joknan Tak ke MokeT ObITh NPENOCTaBRICH B MHUCbMEHHOH (dopMe (B BHae pedepara), MpU 3TOM
TpeOOBaHUS K COACPIKAHUIO OCTAIOTCS TEMH e, a TpeOOBaHMS K KAaueCTBY M3JIOKCHHS MaTepHalla
(IOHATHOCTb, KauyecTBO peYd, B3aUMOJCHCTBHE C ayJAuTOpHEell W T. ) 3aMEHANTCH Ha
COOTBETCTBYIOIIHE TPeOOBAHUS, MPEABABISEMbIC K IMHUCbMEHHBIM paboram (KauecTBO O(GOpMIICHHS
TEKCTA U CIIUCKA JIUTEPATYPBI, (PAMOTHOCTh, HAJTMYHE HILTIOCTPAIMOHHBIX MATEPHAIIOB H T.J1.).

ITpomexxyTouHas arrectaiust JJIs JIUI ¢ HAPYIICHUSIMH OIOPHO-JBHIATEILHOIO armnapara
NPOBOJUTCA Ha OOIIMX OCHOBaHWAX, NpPH HEOOXOAMMOCTH NpOLEIypa 3aueTa MOXKET ObITh
peanu3oBaHa AUCTAHIIMOHHO (HAIIpUMeEp, IIPU TOMOIIH TporpaMMel Skype).

Jl71s 3TOrO MO TOTOBOPEHHOCTH C IMPEMOJaBaTeIeM CTYICHT B OMPEICICHHOE BPEMS BBIXOIUT
Ha CBSA3b Ui NIPOBEJICHUS IPOLeAyphl 3auera. B TakoM ciydae 3a-4er ciaercst B BUJIe codece10BaHus
1o BomnpocaM (cM. (OpMBI MPOBEICHHUS MPOMEKYTOYHOH aTTeCTalMH JUls JIML C HAPYLICHUSMH
3penusi). Bonpoc u npaktuyeckoe 3ajaHue BRIOMPAKOTCS CAMHM [IPETO/IaBaTeIeM.

Hpumeqaﬂne: @OoHIBI OIEHOYHBIX CpeacTB, BKIHOYAIOUIMEC THIIOBBIC 3addaHHsA W METOJAbl OLCHKH,

KPUTEPUH OIIEHUBAHUA, TMO3BOJIAIOIIME OIEHUTh PE3YJbTaThl OCBOEHHA JAHHOH JHCUMILIMHBI
obyuarorumucs ¢ OB3 moryT BXxomuTs B coctaB PI1J] Ha mpaBax oTAEIBHOTO TOKYMEHTA.
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