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Coaep:xanue

1. IepedeHp MIaHUPYEMbIX PE3yJIbTATOB OOYUEHHs MO JUCHHUILTUHE (MOJYIIO), COOTHECEHHBIX C IUIAHUPYEMbIMU
pesynpratamu ocBoeHus OITIOIT BO

2. Mecto mucuumiuasl (Monyis) B ctpykrype OITOIT BO

3. O0beM IUCHUIUIMHBI (MOAYJsI) B 3a4eTHBIX CIMHUIAX C YKa3aHWEM KOJIMYECTBA YacOB, BBIJICICHHBIX Ha
KOHTAaKTHYIO pa0oTy OOydYarommxcsi ¢ mpernojaBareiieM (10 BUAaM YYCOHBIX 3aHATHI) U Ha CAMOCTOSTCIBHYIO PaboTy
oOyJaromuxcs

4. CoxepkaHue TUCITUIUIMHBI (MOIYJIs), CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3jieniaM) ¢ yKazaHHEM OTBEIECHHOTO Ha
HHX KOJIMYECTBA aKaJeMUYECKUX YaCOB U BHJIOB Y4COHBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTUYECKHH IUIaH KOHTAKTHOM U CAMOCTOSITEIBHOM PabOThI 1O TUCHHUIUIUHE (MOYJIIO)

4.2. ConepxaHue JUCIUILTAHBI (MOITyJIs)

5. TlepedyeHp y4eOHO-METOAMYECKOTO OOECIICUSHHSI JIIsi CAMOCTOSTEIEHON PabOThl 00YJAIOIINUXCS TI0 THUCITUTUTHHE
(Moysr0)

6. ®OH/I OLICHOYHBIX CPEJCTB MO JUCHHUILIUHE (MOYJIIO)

7. [lepedens nurepatypsl, HEOOXOAMMOH JIJIsi OCBOSHUS TUCIATIINHBI (MOTYJIs)

8. IlepeueHb pecypcoB MHPOPMAIIMOHHO-TEICKOMMYHHKAIIMOHHOM ceTr "MHTepHEeT", HEOOXOAUMBIX IS OCBOCHHS
JUCITUTUTHHBI (MOTYJIS)

9. Meronuveckue yka3aHus sl 00YYAIOIIMXCS IO OCBOCHHUIO TUCIUTUTAHBI (MOIYJIS)

10. IMepeuenp MHGDOPMALMOHHBIX TEXHOJIOTHIL, HCIIOIb3YEMBbIX IPH OCYLIECTBICHUU 00pa30BaTEIHLHOIO MMpollecca Mo
JMUCITUIUTHHE (MOJYJIIO0), BKITIOYAs TIepeUeHb MPOTrPaMMHOTO O0ecTieueHUsT 1 MHPOPMAITMOHHBIX CIPABOYHBIX CUCTEM (TP
HE00X0TUMOCTH)

11. Onucanne MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOIMMOM IJIsl OCYIISCTBICHHS 00pa30BAaTEIBHOTO MpoIecca
10 TUCIUTUTHHE (MOJTYITIO)

12. Cpe[lCTBa aanTtanuu npenogaBaHrud JUCHUIIIIAHBL (MO,HyJ'Iﬂ) K HOTpe6HOCTHM o6yqa}0m1/1xcs{ WHBAJINJO0OB U JIMII C
OTpaHUYCHHBIMU BO3MOKHOCTAMMU 310POBbA

13. Tlpunoxxenue Nel. DoHMT OIIEHOYHBIX CPEICTB
14. IMpunosxenue Ne2. [lepeuens nurepaTypbl, HEOOXOIUMOI 1J1s1 OCBOCHUS JUCLUIIIIMHBI (MOJTYJIs)

15. Tpunoxxkenne Ne3. Tlepeduenp MHPOPMAIIMOHHBIX TEXHOJOTHH, WCIIONB3yEMBIX HJISI OCBOCHHS IHCIIUTUTHHBI
(Momyis), BKIIFOYAsI IEPEYCHb MPOTPAMMHOTO 00eCIieueHHsT U HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM



[Iporpammy aucuumnHbl pa3paboran(a)(n) crapmmii npenoaasarens, 6/c 3axapuenko H.B. (Kadenpa 6uonorun n
xumud, OTAeNeHe MaTeMaTHKH U eCTeCTBeHHbIX Hayk), NVZaharchenko@kpfu.ru

1. IlepeyeHbr mNJaAHMPYeMbIX pe3yJIbTATOB OOy4YeHHS] MO AUCUMIUIMHE (MOAYJIIO), COOTHECEHHBIX €
IUIAHUPYEMBIMH pe3yabTatamu ocsoenus OIIOII BO

OO0yyaroniuiicsi, OCBOMBIINN AUCIUILIUHY (MOYJIb), TOJKEH 00JIaaTh CISAYIONUMH KOMIICTCHIIUSIMU:

HIndp Pacumngposka
KOMIIeTeHI[UH npuodperaeMoil KOMNeETEHIIUU
OIIK-8 CrtocoOeH OCYIIECTBIISATh EIarOTMIEeCKyI0 JeITEeIbHOCTh HA OCHOBE CIICIIABHBIX HAYIHBIX|
3HAHUH
OIIK-8.1 3HATh CIOCOOBI TMPWMEHEHHS CIEIUAIBHBIX HAyYHBIX 3HAaHWH TIPU OCYIIECTBIICHUH|
[Ie1arOrMYEeCKOM 1A TEIIEHOCTH

OO0yJaronuiicsi, OCBOUBIINHA JUCIUILIUHY (MOIYJB):

JlomxeH 3HaTh:

- COBpeMEHHBbIe TMpoOJIeMBbl OHMOTEXHOJIOTHH, COCTOSIHME W  TIEPCICKTUBBI €€  Pa3BUTHUS, OCHOBBI
OMOTEXHOJIOTHYECKOTO TMPOU3BOJICTBA, CIIOCOOBI CO3MaHHUS M COBEPIICHCTBOBAHUS OOBEKTOB OMOTEXHOJOTHH;, CIOCOOBI
MPUMEHEHHS CHEIHATBHBIX HAYYHBIX 3HAHUKW B 00OJACTH OWOTEXHOJIOTMH TIPU OCYIIECTBICHUU TEIarorudaeckoi
JIESITEILHOCTH

2. Mecto qucuumiaunsl (MoayJs) B ctpykrype OIIOII BO

Juctumuinaa «BBeneHne B OMOTEXHOIOTHIO» OTHOCHTCS K bioky 1, o6s3arensHoi yactr OITOIT BO 6akanaBpckoid
MporpaMMbl 1o HampasieHuio moarotoBku 44.03.05 "Ilemarormueckoe obpazoBaHue (C ABYMS MPOPWISIMH TTOATOTOBKH)
npoduis «buonorus u xumus".

OcBaunBaercs Ha 5 kypce B 10 cemecTpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 3a4eTHBIX €IMHMIAX C YKA3aHMEM KOJIU4YeCTBA YacOB, BbIIEJEHHbIX Ha
KOHTAKTHYI0 pa0oTy ol0ydamwlmuxcs ¢ npenoaaBareneM (II0 BHJAM Y4YeOHBIX 3aHAITHI) M HA CAMOCTOSITEJBHYIO
padoTty o0yuarommuxcsi

OO6mas TpyI0eMKOCTh JUCIHUILINHBI COCTaBIsAET 3 3aueTHRIX(bIe) enquHuI(bl) Ha 108 gaca(oB).

Konrakrnast pabora - 50 waca(oB), B Tom uucie jekuuu - 20 yaca(oB), mpakrudeckue 3aHatus - 30 ugaca(os),
naboparopHsie paboTsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON paboThl - 0 yaca(oB).

CamocrostensHas pabota - 58 yaca(oB).
KonTponas (3auét / ax3amen) - 0 yaca(oB).

®dopma IPOMEKYTOUHOTO KOHTPOJI AUCHUILIUHBL: 3aueT B 10 cemectpe.

4. Copnep:xxaHue JAMCHMIUIMHBI (MOAYJs), CTPYKTYPpHpPOBaHHOe MO TemaM (pa3neiaM) ¢ YKa3aHHEM
OTBEJEHHOT0 HAa HUX KOJIMYeCTBA aKa/IeMHYeCKHUX YACOB M BUAOB Y4eOHBIX 3aHSATHIA

4.1 CTpyKkTypa 1 TeMAaTH4YeCKHIl IIIaH KOHTAKTHOH M caMOCTOATEJbHOH padoThl 10 JHCIUIIIHNHE (MOAY.II0)
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1. [Tema 1. Beenenue. MeTo1bl COBPEMEHHOM OMOTEXHOIOTHI 10 2 2 0 6
2 Tema 2. TexHOTOrHYECKHE OCHOBBI OMOTIPOIIECCOB, METOIBI 10 2 4 0 6
" [kynbTHBHpOBaHUS
3. [Tema 3. bruoTexHo0rNs KpyImHOMacITaOHBIX IPOU3BOJICTB 10 2 4 0 6
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4 Tema 4. BHOTEXHOJIOTHS TPOU3BOCTBA IICPBUYHBIX U 10 2 4 0 8

" [BTOpHYHBIX METa0OJIUTOB

5. [Tema 5. Buonnayctpus hepMEeHTOB 10 2 4 0 8
6. [Tema 6. OCHOBBI KIIETOYHON HHKCHEPHH 10 4 4 0 8
7. [Tema 7. OCHOBBI T€HETHYECKOIT MH)KEHEPUT 10 4 4 0 8
8. [Tema 8. Dxomoruueckas OMOTEXHOJIOTHS 10 2 4 0 8
HToro: 108 20 30 0 58

4.2 Conep:xkaHue TUCHUILIUHBI (MOAYJIsST)

Tema 1. BBenenue. MeToabl COBpeMeHHO# 0MOTEXHOJIOTHH

IIpeamer u 3amaun OuoTexHosornu. OCHOBHBIC HaNpaBleHUS W 00JIACTH NpUMEHeHHs OuoTexHosoruu. OTianyne
COBPEMEHHOW OHOTEXHOJOTHH OT TPATUIMOHHBIX MHUKPOOHOJIIOTHIECKUX IPOM3BOACTB. I[lepCreKTHBEI pa3BUTHSA
OonorexHoNOTHU. MeETOAbl COBPEMEHHOW OWOTEXHONOTHH. OKOHOMHYECKHE W COIMAJbHBIE aCIeKTHl Pa3BUTHSA
OMOTEXHOJIOTHH. DTaIlbl Pa3BUTHS OMOTEXHOJIOTHUH KaK HAYKH.

Tema 2. TexHonorm4eckne 0CHOBbI OHONPOLECCOB, METO/AbI KYJIbLTHBHPOBAHUS

[Ipupona u MHOTOOOpa3He OHOTEXHOIOTHIECKHX IIPOLIECCOB. XapPaKTEPUCTHKA OMOTEXHOIOTHIECKHX IIPOIIECCOB, X
knaccupukanusa. OOmmas XapakTepucTHKa OWOJIOTHYECKMX areHTOB, HCIIOJNB3YyeMBIX B OHOTEXHOJOTHH. lIpupomHbie
IITaMMBI TIPOJYLIEHTOB W BBICOKOAKTUBHBIE INTAMMBbI, IOJYYEHHbIE IIPU IOMOIIM METOJOB MyTareHe3a M TI'€HHOU
nmkeHepru. OCHOBHBIE 3TaIbl OMOTEXHOJIOTHYECKOT0 MUKPOONOIOTHYECKOTo nporecca. KoMIuiekcHble 1 CHHTETHYECKHE,
MIUTATEIIbHBIC CPEIBI.

ArnmaparypHoe opopMieHHe OHOTEXHOJOTHIECKUX mporeccoB. Kputepuii moabdopa hepMeHTaTOpOB B 3aBUCUMOCTH
OT BHAA IENIEBOTO NPOAYKTA. YCIOBHSA KyJbTHBHPOBAHUS KYJNBbTyp KIETOK W TKAaHEW pACTHTENBHBIX M JKHBOTHBIX
opraHu3MoB. KoMIUIeKCHbIE ¥ CHHTETHYECKHE, NMUTaTesbHble cpeibl. Cpenbl Ha OCHOBE OTXOJO0B OHMOJIOTMYECKHX H
MPOMBILICHHBIX POU3BOJICTB.

Tema 3. BHOTeXHOJI0TUA KPYNHOMACIITAOHBIX IPOU3BOACTB

[Ipouecc OpokeHHsT Kak OCHOBa IIOJIyYEHHS! ITAaHOJA, OPTaHMYECKUX KHCIIOT. XapaKTePHCTHKA IPOAYLEHTOB,
IIUTATEIbHBIX CpEJl, TEXHOJIOTMYECKasi CXeMa IOJy4eHHsI 3TaHoJa, MOOOYHbBIE NMPOAYKTHI OpoXkeHMs. AJIbTepHATHBHBIC
BU/IbI UCXOJTHOTO CBIPBSI.

[Nonyuenue Genxa. OCHOBHasI MUTATEIbHAs LIEHHOCTH OeKkoBoro npenapara. [lonstue "ckop" Genka. [lepcrekTuBbI
UCIIONIb30BaHMs Oejika OJHOKIJIETOYHBIX opraHu3MoB. IloiydeHue kopmoBoro Oenka. buorexHosoruss B MOJIOYHOW W
MUIIEBOI NPOMBIIIICHHOCTH.

Tema 4. BHOTeXHO10THs MPOU3BOACTBA NEPBHYHBIX 1 BTOPHYHBIX MeTA001UTOB

Brotexnomorus morydeHus MepBUYHBIX MeTa0OIUTOB. [IpON3BOACTBO aMHUHOKHUCIIOT, BUTAMUHOB. HeoO6X0uMoCTh
MPOAYKIINK aMHHOKUCIOT. CHOCOOBl TONyYeHHS aMHUHOKHCIOT. MUKpOOHAas TEXHOJOTHS TONYYEeHUS Pa3InIHbBIX
aMUHOKHUCIOT. MUKPOOHOIOTUYECKUI M XUMHYCCKUI CHHTE3 BUTAMUHOB. [IPOMBINUICHHOE IIOJYyYCHHUE BHTAMUHA
pudoduasuna (B2), ackopOuHoBoit kucioTsl (ButamuH C), nnaHokobamamuHa (B12).

BrotexHomorns moydeHus] BTOPUIHBIX MeTa00IHTOB. [IpON3BOACTBO aHTHOMOTHKOB, CHHTE3 MOTYCHHTETHIECKUX
aHTUOMOTHKOB. [IepCrieKTHBBI COBpEMEHHONW OMOTEXHOIOTHH B 00JIACTH TIOTYYEHHUS] aHTHOMOTHKOB.

[omydenue npemnaparoB il NpOQGHUIAKTHKN, TUATHOCTUKH M JIEYEHHUs WHEKIMOHHBIX 3a00JjieBaHUI. BakIuHBI.
Turel BaKIMH ¥ METOBI MTOTYUYCHUS. | CHHO-UHKEHEPHBIC BAKIIUHEL.
Tema S. Buonnaycrpus (pepmeHTOB

BrotexHomorns moxy4eHus ¥ UCHOIH30BaHUSA (epMeHTOB. DepMEHTHBIE MpenapaThl, UCTIONb3YeMbIe B MEIUINHE,
MMUIIEBOM M JITKOH MPOMBIIIICHHOCTH. OCHOBHBIE ATAIlBl TONyYeHHE (EpMEHTHBIX MpemnapaToB. VIMMOOMIN30BaHHEIC
(epMEeHTHI: TIPEHMYIIECTBAa HCIIONB30BAaHUS, TpeOOBaHHWSI K HOCHUTENSAM, Kiaccupukamus Hocutenedl. Dusmueckne u
XAUMHUYIECKHE METOAbI IMMOOMITN3AITIH.



HpOMLIIHHeHHLIe Mpoueccol € HCHIOJb30BaHUCM MMMOOMIN30BaAHHBIX (l)epMeHTOB H KICTOK. BI/IOCGHCOPI)I JJIsA
MOHHUTOPHUHTA.

Tema 6. OCHOBBI KJI€TOYHOI MHKEHEPUH

Kierounass wmkeHepus pacteHuii. Pa3pa0oTka MeETOJOB KyJBTHUBHPOBAHHS PACTUTEIBHBIX TKaHeH. Tumbl
KaJUTyCHBIX TKaHe#. KayrycoreHe3 Kak OCHOBa IMOJyYeHHS KAJUTYCHBIX KylbTyp. OCOOCHHOCTH Pa3BHTHS PACTUTEIHHBIX
KJIETOK B KQJUTYCHOU KYJBTYpE, YCIOBHUS KYJIbTHUBUPOBAHIS, (PUTOTOPMOHEI.

HyTI/I HCIOJb30BaHUs KJICTOYHBIX KYJIbTYP paCTeHHfL KnonansHoe MUKPOPAa3MHOKCHUC paCTeHHﬁ.

Tema 7. OcHOBBI FeHeTHYECKOI HHKEHePHHU

broTtexHonorust koHCTpynpoBanus pexomOuHaHTHBIX JIHK. Drtamer momydenns pexomomnantHor JITHK. Metomams
BeeneHus JIHK B OakrepuainbHble KIETKH. JKcnpeccust B KieTkax Oakrepuit pexomOunanTHeix [IHK. Mcnonb3oBanue
METOJIOB T€HHOW MH)XEHEPHH JUIsl MOJy4eHHs psja OenKoB (MHCYJIMHA, COMATOTpONHHA, MHTepdepoHoB U ap.). ['eHHas
WHKEHEPHs B KJIETKaX MIICKOITUTAIOIINX ¥ YMOpHOHOB. ['eHHast MH)KeHepusi pacTeHHUH.

HpaKTI/I‘-IeCKI/IC JOCTHXCHHUA B ITOJYYCHUHN U IPUMCHCHUUN TPAHCTCHHBIX paCTeHI/Iﬁ " )XNUBOTHBIX.

Tema 8. Dkoytoruueckass OMOTEXHOJIOT HsI

Crenudrueckoe NPUMEHEHUE OMOTEXHOJOTHYECKHUX MPOIECCOB I PEIICHHsS MPOOJeM OKPYKArOIIEH Cpesbl.
Buomorngeckne MeTOABI OYMCTKH CTOYHBIX BOJ. [IpOM3BOACTBO BBICOKOKAYECTBEHHOTO TOIUTMBA M3 OHOIOTHYECKOTO
CBIpBS: OMoOdTaHOIN, OnMomu3ens, Ouora3. buopasmaraemsle TONMMMEpHI: MyTH MOJIYYEHHUS, KJIACCH(HUKANNS, TEPCIIEKTUBEI
HCTIOTB30BaHUS.

5. IlepeueHb Yy4eOHO-METOAMYECKOT0 oOecmeyeHUs] IS CAMOCTOATEJLHOH padoThl o0y4yaroluxcsi IO
JMCUMILIHHE (MOAYJII0)

CamocrosiTenpHass paboTa OOYdYalOIIMXCSl BBIMOJHSIETCS MO 3aJaHUI0 M IPU METOAWYECKOM PYKOBOJCTBE
npenogasatens, HO 0e3 ero HemocpeacTBeHHoro ydactus. CamocrositenbHas paboTa mHoJpasjensercss Ha
CaMOCTOSTENILHYIO PadOTy Ha ayJMTOPHBIX 3aHATHSX M HAa BHEAYAMTOPHYIO CAMOCTOSTEIbHYIO paboty. CaMmocTosTeIbHAS
pabora oOy4aronuxcs BKIIOYAET KaK IOJHOCTBIO CaMOCTOSTENILHOE OCBOCHUE OTHENBHBIX TeM (Pa3JesioB) JAUCIUILIUHEL,
TaKk U npopaboTKy TeM (pa3aesnoB), OCBaMBAEMBIX BO BpEeMsl ayJUTOPHOH padoTel. Bo Bpems camocTosTenbHONW paboThI
oOydJaromuecss 4YUTAlOT M KOHCHEKTUPYIOT y4eOHYIO, Hay4HYI0 M CHPABOYHYIO JIMTEPaTypy, BBINOJHSIOT 3a/aHMs,
HalpaBJICHHBIC HA 3aKpEMJICHNUE 3HAHUHM M OTpabOTKYy YMEHHH M HaBBIKOB, TOTOBSATCS K TEKYIIEMY M MPOMEXYTOUHOMY
KOHTPOJIIO 110 JUCIUIIINHE.

OpFaHI/I?)aIII/IH CaMOCTOSTEIILHOMI pa60TLI 06yqafom1/1xcs{ PEriIaMCHTHUPYCTCA HOPMAaTUBHBIMU JOKYMCHTAMMU, yqeGHo-
MeTO,HH'-IeCKOﬁ nMTepaTypoﬁ 1 3JICKTPOHHBIMHU 06p330BaT€J'II)HI)IMI/I pecypcaMu, BKIIro4asi:

[opsinok opraHW3al M OCYIIECTBICHHUS 00pa30BATENBHON NEATEIBHOCTH 1O O0OPa30BAaTENBHBIM IIPOrpaMMaM
BEICIIET0 O00Opa3oBaHMS — MporpaMmaM OakajaBpuara, NpOTpaMMaM CIICHAINTETa, MPOrpaMMaM MarucTpaTypbl
(YTBep K/I€HHBIH NMpHKa3oM MUHHCTEpCTBa HayKH M Bblcuiero oopasoBanust Poccuiickoit ®enepannu ot 6 ampens 2021
roga Ne 245)

VYceraB  ¢enepanbHOro  TOCYAapCTBEHHOIO  aBTOHOMHOTO — oOpasoBarenbHOro — yupexaeHus "KazaHckwid
(ITpuBomkckwmii) dheaepaabHbIH YHUBEPCUTET"

[IpaBuna BHyTpeHHero pacnopsika (eaepasbHOr0 TOCYAapCTBEHHOIO aBTOHOMHOTO — 00pa3oBaTElIbHOTO
yUpEeXIEHUs BEICIIEro npodeccruoHaibHoro oopasosanus "Kazauckuit (IIpuBomkckuil) dhenepanbHblil yausepcurer”

JlokanpHbeie HOpMaTHBHBIC akThl Kazanckoro (IIpuBomkckoro) deaepaibHOrO YHUBEPCUTETA
6. ®oH/1 OLIEHOYHBIX CPEJICTB N0 TUCHUILINHE (MOAYJIIO)

@OHA OLEHOYHBIX CPEICTB IO AWCIUIUIMHE (MOMYIIO) BKIIOYAeT OIICHOYHBIC MAaTepHaNbl, HalpaBJICHHBIE Ha
MIPOBEPKY OCBOCHHSI KOMIIETCHIIMH, B TOM YHWCIIC 3HAHUI, YyMEHWHA W HaBHIKOB. DOHI OICHOYHBIX CPEACTB BKIIOYACT
OIIGHOYHBIE CPE/ICTBA TEKYILEro KOHTPOJIS M OI[CHOYHBIE CPEICTBA IPOMEKYTOUHOH aTTeCTAIIH.

B ¢onne oreHOYHBIX CpeACTB COACPIKUTCS Ceayomas HHOPMAIIH:

- COOTBETCTBUC KOMIICTCHIIUH IUIAHUPYEMBIM Pe3ybTaTaM 00YYCHHUS 110 TUCIUILIHHE (MOIYIIIO);
- KpUTEPUH OIICHUBAHUS C(HOPMUPOBAHHOCTH KOMITETCHIINH;

- MEXaHU3M (POPMHUPOBAHUS OICHKH 10 JUCHUIUIAHE (MOJYJIIO);

- OIMCaHUe MOPSAAKA IPUMEHEHHS 1 IIPOLIEAYPhI OIICHUBAHUS U KaXXI0TO OIICHOYHOTO CPEICTBA;
- KpUTEPUH OLCHUBAHUS AJISl KaXKI0T0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAaHUC OLCHOYHBIX CPEACTB, BKIIOYad Tpe60BaHI/I$[, MNpCABABIIACMBIC K HeﬁCTBHﬂM 06yqa}0u11/1xc51,
JACMOHCTPUPYCMBIM pE3YyJibTaTaM, 3alaHus pa3JINIHbIX TUIIOB.

@DOHZ OIIEHOYHBIX CPEICTB 0 TUCIUIUIMHE HaxoauTcs B [Ipumoxkennn | k mporpaMMe AUCIUTUTHHEI (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOI 1JIs1 0CBOCHHST TUCHUTLIHHBI (MOAYJIsT)



OcBoeHne IUCHMIUIMHBI (MOIYJIsl) MpEAIosaraeT U3ydyeHHe OCHOBHOW M JIONOJHMTENBHON y4eOHOI juTeparyphl.
JlutepaTypa MOKeT OBITh IOCTYIIHA 00Y4YaIOIMMCS B OZTHOM M3 JIBYX BapHaHTOB (J1100 B 000MX U3 HUX):

- B JJIGKTPOHHOM BHJE - dYepe3 JIJIEKTPOHHbIC OMOIMOTEYHBIE CHCTEMBl HAa OCHOBAHMHW 3aKIIOUeHHBIX KDY
JIOTOBOPOB C MTPAaBOOOIATATEISIMH;

- B Ie4aTHOM Buje - B Hayunoit 6ubnunoreke Enabyxckoro uncruryra KOVY. Obyuaronuecs noiay4yamT yaeOHYIO
TUTEepaTypy Ha aOOHEMEHTE I10 YHTATEIbCKUM OMIeTaM B COOTBETCTBHH C TIpaBWJIaMH Toib30BaHUS Haywnoit
O6uOINOTEKOI.

DJIeKTPOHHBIC U3AAaHUS TOCTYITHBI AUCTAHIIMOHHO M3 JII0OOI TOYKM MPU BBEACHUH OOYYArOIIMMCSI CBOETO JIOTHHA U
napojst OT JMYHOro KaOuHera B cucTeMe "DNEeKTpOHHbIH yHuBepcuTer'. [IpM HMCHOIB30BaHMM IEYATHBIX HW3AaHUN
O6nbnroTeuHbI (OHA JOJDKEH OBITH YKOMIUIEKTOBaH MMM M3 pacdera He Menee 0,5 sk3emruiapa (s 0Oydyaromuxcs 1o
OI'OC 3++ - me menee 0,25 sk3eMIuIsipa) KaXJOro M3 M3JaHUH OCHOBHOHM juTeparypsl M He Mmenee 0,25 sk3eMruisipa
JIOTIOJTHUTEIbHON JINTEpPAaTyphl Ha Ka)KJOro OOydaromerocss W3 4YHCiIa JIHI, OJHOBPEMEHHO OCBAaWBAIOUINX JaHHYIO
JTUCLUIIIAHY.

IlepeueHp OCHOBHOW W JOMOJNHHUTEIBHON YUeOHOH NHTEpaTyphl, HEOOXOAMMOW JJIs OCBOCHHS JIUCIUTLTAHEBI
(Momyst), HaxoauTes B [Ipuinoskenun 2 K pabodeid mporpaMme TUCHHUILTHHBL. OH MOJUICKUT OOHOBJICHUIO P U3MECHCHHUH
ycnoBuid oroBopoB KOV ¢ mpaBooOnagarensiMu 2JICKTPOHHBIX W3JaHUN U NPU M3MCHCHHHM KOMIUICKTOBAaHHUS (DOHIIOB
Hayunoit 6ubimotexn Enadyskckoro uacturyta KOV,

8. Ilepeyens pecypcoB HHPOPMALMOHHO-TeTeKOMMYHUKALMOHHON ceTu "HWHTepHeT'", HEOOXOAMMBIX A
OCBOEHHSI JUCHUIJIMHBI (MOYJIs1)

Buotexnosorus - http://www.biotechnolog.ru
HuTepHeT mopTai mo ouorexuosoruu - http://bio-x.ru
Ipoext "Bes 6uonorus” - http://sbio.info/

9. MeroanyecKkue yKa3zaHusl /s 00y4al0UIUXCSl M0 OCBOEHHIO AUCIUILIUHBI (MOTYJIsA)

Bupn pador MeTtoanyecKue peKOMeHIANUH

JCKIHH KoHcrekT nekuuii ToJKeH COoepKaTh Ha3BaHUE TEMBI, TUTaH JICKIUU. MaTtepuan KOHCIICKTHPYETCs
KPAaTKoO, OCIEI0BATEIbHO, C BBIIEICHUEM OTACIBHBIX BOIPOCOB TeMbl. [I0OBBICHTH CKOPOCTH
KOHCTIEKTHPOBAHUS MOYKHO HCTIONB3YsI OOIIETTPUHAITHIE COKpaIeHwHsl, a00peBuaTypsl, cxeMbl. OCHOBHBIC
TEPMHHBI PEKOMEH/IyeTCS BBIACIATh. [Ipy HCHONBb30BaHNN HHTEPAKTHBHBIX METO/IOB TPEOYeTCsl yuacTue
CTyJIeHTa B 00CYKJICHUU SIBJICHHU, 000CHOBAHUH BBIBOJIOB, PEUIOKEHHBIX B XOJIC U3JIOKEHUS
JICKIIMOHHOTO MaTepuaa.

npakTudeckue | [lenpro mpakTHIecKuX 3aHATHI SBIISETCS CHCTeMaTH3anus 1 0000IeHe 3HAHWIA 110 H3yJaeMOoi TeMe

3aHATHUSL WK pazzeny, GOpMUpOBaHNE YMEHHHA pabOTaTh ¢ IOTIOHATEIFHBIMI HCTOYHIKAMH HHPOPMAaLnH,
COTIOCTABIISITh M CPABHUBATH TOYKH 3PEHHUS, BEICKAa3hIBAaTh CBOIO TOUKY 3pEHUS U T.II. [loAroToBKA K
MPaKTUYECKUM 3aHATHAM IPEATIONIaraeT CaMOCTOSITEIbHYIO TPOopaboTKy y4eOHOH INTepaTyphl, JEKIHNA 1
WHTEPHET-MICTOYHUKOB 110 ¢(h)OpMYIMPOBAHHBIM BollpocaM. B cirydae 3atpynHenuit copmynupyiite
BONPOC U 33/1aliTe €ro MPernoiaBaTeito Ha MPAKTUIECKOM 3aHITHH.

camoctosi- | CamocTosiTenbHAA paboTa MpeAIoaraeT, Kak peryspHyIo MOATOTOBKY CTyIEHTa K Pa3IMIHBIM (hopMam
TenbHas paboTa| 3aHATHIA, TaK ¥ BEIIIOJHEHUE OT/ICIFHBIX 3aJaHIH B IpoIiecce pa3dopa TEOPETHIESCKUX MOJIOKEHUN B
XOJIe TIPOBEICHUS 3aHATHH. BHeaymuTOpHAs caMoCcTOsTeIbHAS paboTa BKIIIOYAET MPOPadbOTKy
KOHCIICKTOB MPEIBIAYIIHNX JICKI[UH, BBITOJHCHHE 3aJaHUI B paMKaX IMOJATOTOBKH K MPAKTHYCCKIM
3aHATUSAM, KOHCIIEKTUPOBaHUE MaTepHaa o BOIPOCaM, BHIHOCUMBIM Ha CAMOCTOSITETIbHOE U3YUEHUE.
[Ipu HEO0OXOMMOCTH, PEKOMEH TyeTCS IPOBOIUTH IPOBEPKY TEPMHUHOB, OHSTHII C TIOMOILBIO
SHIUKJIONEHH, CIIOBapeil, CIPaBOUHUKOB C BHITUCHIBAHUEM TOJIKOBAaHUI B TETpab.

3a4cT HpI/I MOATOTOBKE K 3a4€Ty HCO6XOHI/IMO OIrpPaThCd Ha pCKOMCHAOBAHHLIC JIMTCPATYPHBIC UCTOYHUKU,
Matepuajl J'IGKIII/[ﬁ U MPAKTUICCKUX 33H$[TPII7[, 06pa30BaTeJILHLIe HUHTCPHCT-PECYPCHI. H€06XOHI/IMO
CTPYKTYPUPOBATH BECh MAaTCpUal, pPEKOMEHAYCTCA 10 KAKAOMY BOIIPOCY COCTABUTH KpaTKI/Iﬁ OHOPHLIﬁ
KOHCIICKT, COCTaBUTH CJIOBAPb KIIFOUCBLIX TCPMUHOB. I[J'IH TIOBBINICHHU A 3(1)(1)6KTI/IBHOCTI/I, o Mepe
IMOBTOPCHUA MaTepuaja, HGOGXOL[I/IMO IMMPpOBOAUTH aHAJIN3 B3aUMOCBA3U PA3JIMYHBIX pa3gcjioB
JUCHUIIINHEL.

10. Tlepeyens WHGPOPMANMOHHBLIX TEXHOJIOTHii, MCHOJb3yeMbIX IIPH OCYIICCTBJICHHHM 00Pa30BaTeJIbLHOIO
npouecca mo JUCHHMILIAHE (MOAYJII0), BKJIIOYAs IMepedYeHb NMPOrpaMMHOro ofecrmedyeHnss M HH(OPMANHMOHHBIX
CHPaBOYHBIX CHCTeM (IIPH HEOOX0AUMOCTH)

[lepedensr MH(OOPMALMOHHBIX TEXHOJOTHH, HUCIOIb3YEMBIX IPH OCYIIECTBICHHN OOpa30BaTEIBHOTO IIpoIecca Mo
JUCLUILIMHE (MOJYJIIO), BKJIIOYAs MEpeyeHb IPOrpaMMHOrO OOecredeHHss W HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npexactasieH B [Ipunoxxenun 3 k paboyeil nporpaMMe TUCHUIIIMHBL (MOJTYJIS).


http://www.biotechnolog.ru/
http://bio-x.ru/
http://sbio.info/

11. OnucaHue MaTepHAJbLHO-TEXHUYECKOIl 0a3bl, HeOOXOAMMOW /Jisl OCYHIeCTBJIEHHSI 00pa30BaTeJLHOr0
npouecca no JMcUUuMInHe (MoIy.a10)

MarepranbHO-TeXHHYECKOE o0ecrieueHrne 00pa3oBaTeIbHOTO MpoIlecca 1Mo JUCIUILINHE (MOIYJTI0) BKIIOYAEeT B CeOs
CIIEIYIOIIIe KOMIIOHEHTbI:

Y4ueOHas ayIuTOpus A MPOBECHUS 3aHATHIA JICKIIMOHHOTO TUIIA, 3aHATHIA CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U
WH/IMBUYATBHBIX KOHCYJIBTALUHI, TEKYIIET0 KOHTPOJIS M IPOMEKYTOYHON aTTeCTalluu

Brixon B HHTepHET, BHYTPHUBY30BCKasi KOMIBIOTEPHAs CETh, JOCTYH B 3JCKTPOHHYI WH(POPMALUOHHO-
00pa30BaTeNbHYI0 CPEAY. CTOJIBI YUCHHUYCCKUE 2-XMECTHBIC — MMOCaJOYHBIC MECTa MO YHCIy cTyneHToB (50) — 25 mT.
Komrekt mMebenu (TocaouHbIX MECT) IUIS MperojaBaTeNs | MT. CKaMbd CO CIMHKAMHU 2-XMECTHBIE — 19 MT. CTyNbs
MeTajuinieckue — 13 mT. JocKa KiaccHas MeJoBasl TpexcTBopuartas — | mT. kadeapa (TpuOyHa) mepeHocHas — 1 mT.
Texamueckue cpeactpa: HOyTOyk ICL — 1 mT. mpoektop Viev Sonic (mepeHocHoM) — 1 iT. 3KpaH (MepeHoCHOM) — 1 mIT.
Ha6op y4eOHO-HArISIIHBIX TTOCOOMIA: KOMITJICKT MPE3CHTAIli B 3JIEKTPOHHOM (opMare IO MpernoaaBacMon JUCIUTIIIHHE
3-5 mir.

12. CpeIlCTBa aJanTanuuu npemnoaaBaHud JUCHUIVIMHBI K ﬂOTpeﬁHOCTﬂM oﬁyqaloumxca HHBAJIUAOB M JIHII C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMM 310POBbA

I[Ipu HeoOxommMocTH B 00pa30BATENBHOM IIPOLECCE INPUMEHSIOTCS CIEAYIONIHEe METONsl W TEXHOJIOTHH,
oOJiervaroniyie BOCIPUITHE WHPOPMANUU OOYYAONUMUCS WHBAIMAAMU W JIMLIAMH C OTPAHWMYCHHBIMHA BO3MOXHOCTSIMH
3JI0POBbSL:

- CO37aHME TEKCTOBOH BEpCHHM JIOOOTO HETEKCTOBOTO KOHTEHTA JUIA €ro BO3MOXKHOTO TMpeoOpa3oBaHUS B
aNbTepHATHBHBIE (POPMBI, yIOOHBIE IS Pa3JINYHBIX TOJIb30BaTeNeH;

- CO3J]aHMC KOHTEHTA, KOTOPBIH MOXHO NPEACTABUTh B PA3IMYHBIX BUAAX O€3 MOTEPU JAHHBIX WM CTPYKTYPHI,
MPEIYyCMOTPETh BO3MOXHOCTh MACIITAOMPOBAHUS TEKCTa W U300paKeHUU O0€3 MOTepH KadecTBa, MPEIyCMOTPETh
JIOCTYTIHOCTH YIIPaBICHHUS KOHTEHTOM C KJIaBHATYPHI;

- CO3/1aHHME BO3MOKHOCTEH JUIs 00y4aloMXcsl BOCOPUHUMATh OJIHY U Ty e HH(OpManuio U3 pa3HbIX HCTOYHHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA C HApYIICHUSIMM CIyXa IOJy4ald MH(POPMAIMIO BH3YaJbHO, C HAPYILCHUSIMH 3pEHHS -
ayJIMabHO;

- TpHWMEHEHHE MPOTPAMMHBEIX CPEICTB, OOECIIEYMBAIONINX BO3MOJKHOCTH OCBOCHHS HAaBBIKOB W YMEHUH,
(opMHUpYEMBIX JUCIUIUIMHON, 3a CYET albTepHATHBHBIX CIIOCOOOB, B TOM YHCIIE BHUPTYaJbHBIX Ja0OpaToOpuil H
CUMYJISIIIMOHHBIX TEXHOJIOTHIA;

- TpPUMEHEHHE [UCTAHIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTHI s mepenadn HWHPOPMAIMK, OpraHW3alud
pa3IMYHBIX (OPM HHTEPAKTUBHON KOHTAaKTHOW pabOTHl OOydaromerocs ¢ MperojaBaTelieM, B TOM YHUCIe BEOWMHAPOB,
KOTOpbIE MOTYT OBITh HCIIOJB30BaHbBI JUIS MMPOBEACHUS BUPTYAJIbHBIX JISKIMH C BO3MOXHOCTBIO B3aHMOJICHCTBHS BCEX
YYaCTHUKOB JHUCTAHIIMOHHOTO O0YYEHHs, IPOBEICHHS CEMHUHAPOB, BBHICTYIICHUS C AOK/IAAaMH M 3aIIUThI BBITIOJHEHHBIX
paboT, NpoBeICHNS TPCHUHTOB, OPTaHU3aIlUH KOJICKTHUBHON paOOTHI;

- TpUMEHEHWE MHCTAaHIMOHHBIX O0Opa30BaTCIbHBIX TEXHOJNOTHH Ui oOpraHu3anmuu (opM TEKyIIero u
MIPOMEKYTOYHOTO KOHTPOJIS,

- YBEIWYCHHE TPOJODKUTCIFHOCTH CHa4d OOYYAONUMCS WHBAJIMIOM WU JIMIOM C OrpaHUYCHHBIMH
BO3MOKHOCTSIMH 3I0POBbsI (JOPM IPOMEKYTOYHOM aTTECTALMH 110 OTHOIICHHIO K YCTAHOBJICHHOW MPOJAOJDKUTEIBHOCTH UX
caavu:

- IPOJOJKUTEILHOCTU CHAAauyM 3a4éTa WIKM 3K3aMEHA, IPOBOJMMOTO B MUCHMEHHOW (opme, - He Ooiee yem Ha 90
MUHYT;

- MPOAOJDKUTEIHHOCTH MOATOTOBKM OOYYalOIIErocs K OTBETY Ha 3a4ére WM 9K3aMeHe, NPOBOJUMOM B YCTHOU
¢dbopme, - He 6osee yeM Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHUS! 00Y4arOLIEerocs MpH 3aluTe KypcoBoii padoThI - He OoJiee 4eM Ha 15 MUHYT.
[Iporpamma cocraBiena B coorBerctBuu ¢ TpedoBanusiMu ®PI'OC BO u y4yeOHBIM IUIAHOM II0 HAIPaBIICHHIO

44.03.05 "Ilenarormyeckoe obOpazoBanue (¢ IBYMsi NPOQHISIMH MOATOTOBKH)"' W mpoduimo moarotoBku "buonorns n
xumus".
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1. CooTBeTCcTBHE KOMIIECTCHIMII IJIAHNPYEMBIM pe3yJbTaTaM 00y4YeHHs N0 JUCHHILIHHE (MOIYJII0)

Koa n HWHankaTopsl J0CTHAKEHAS OuneHoYHBIE CPEACTBA TEKYLIEro KOHTPOJIs 1
HAaNMEHOBAaHHE KOMIIeTeH UMl 111 JaHHOMH MPOMeKYTOYHOM aTTecTaluu
KOMIIeTeHIIHH JUCHMIJIMHBI
OIIK-8 3HaTh COBpEMEHHBIC TPOOIIEMBI Tekyuuii KOHTPOJIb:
Criocoben OMOTEXHOJIOTHH, COCTOSIHHE 1 YcTHbli onpoc
OCYLIECTBJIATD MIEPCTIEKTUBEI €€ pa3BUTH, OCHOBBI | Tema 1. MeTo sl COBpeMEHHOM OMOTEXHOIOTHH.
MIeTarOTMYECKYI0 OMOTEXHOIOTHIECKOTO Tema 2. TexHOTOTHYECKIE OCHOBBI OHOTIPOIIECCOB, METOIE
JIeSITeTFHOCTD Ha MIPOU3BOJICTBA, CIIOCOOBI CO3/TaHMS KyJbTUBHUPOBAHHS.
OCHOBE 1 COBEpPIICHCTBOBAHUS OOBEKTOB Tema 3. BHOTEXHOIOTHS KPYITHOMACIITA0OHBIX
CICIMATBHBIX OMOTEXHOJIOTHH; CTIOCOOBI IIPOU3BOJICTB.

HAYYHBIX 3HAHUIT MPUMEHEHHUS CIICHHaTbHBIX
HAYYHBIX 3HAHUI B 006IacTH
OMOTEXHOJIOTUH TPH
OCYIIECTBICHUH MEarOrHuecKOn

JACATCIBbHOCTHU

Tema 4. buoTexHosorus Npou3BOACTBA NEPBUUHBIX U
BTOPUYHBIX META0OJINTOB.

Tema 5. buonnnycTpust hepMeHTOB.

Tema 6. OCHOBBI KJIETOUHON HHIKEHEPUH.

Tema 7. OCHOBBI T€HETHUECKOW HH)KEHEPUH.
Tema 8. Dxosormyeckas OHOTEXHOIOTHSA
KonnoxkBuym:
Tema 2-5. TexHOIOTHYECKIIE OCHOBBI OHOTIPOIIECCOB,
METO/IbI KyJIbTUBHPOBaHUA. broTexnomorus
KpPYIHOMAcCIITaOHBIX MPOU3BOACTB. brorexnomorns
MIPOM3BOJICTBA IEPBUYHBIX U BTOPUYHBIX METAOOIUTOB.
Buonnnycrpust hepmeHTOB
Tema 6-7. OCHOBBI KJIETOUHOM HH)KeHepuH. OCHOBBI
TEHETUYECKON UHKEHEPUH
Hayunblii 1oxj1an

Tema 2-8. buorexHoOrHst KPYITHOMACIITaAOHBIX
IIPOMU3BOJICTB
BrorexHoMOTHs IPOU3BOACTBA NEPBUYHBIX M BTOPUYHBIX
MeTabOIUTOB
Buonnnycrpust pepmenTon
OCHOBBI KJIETOYHOUW HHXEHEPUU
OCHOBBI TeHETHIECKOW HHKXCHEPUH
OKkonorn4eckas OMOTEXHOIOTHS
IIpoMe:kyTouHasi aTTeCTALUSA:
3auer

2. Kpurepnun onennBanus c(popMUPOBAHHOCTH KOMIIETEHIMI

COCTOsSITHUEC U
TICPCIICKTUBEI €€

TMICPCIECKTUBEI €€
Ppa3BUTHA, OCHOBBI

MIEPCIICKTUBBI PA3BUTHS
OMOTEXHOJOTHH, OCHOB

Komneren 3auTeHo He 3auTeHo
-1 U Boicoxnii ypoBeHb Cpennnii ypoBeHb Husknii ypoBeHb Huxe moporosoro
(86-100 6an10B) (71-85 6asnoB) (56-70 6annoB) YPOBHA
(0-55 6an0B)
OIIK-8 3HaeT U aHATH3UPYET 3HaeT KIOYEBbIC HcnbiThBaeT He 3Haer kimodeBbie
OIIK-8.1 COBpPEMCHHBIE poOIIEMBI TPYIHOCTH TIPH IpOoOIIeMbI
IpoOIIeMbI OMOTEXHOJIOTHH, XapaKTePUCTHUKE OMOTEXHOJIOTHH,
OMOTEXHOJIOTHH, COCTOSIHHE H COCTOSIHUS U COCTOSIHHE 1

TIEPCIICKTUBEI €€
pa3BuTHA, OCHOBBI

Pa3BUTHsI, OCHOBBI OMOTEXHOJIOTUYECKOTO | OMOTEXHOJOTMYECKOro | OMOTEXHOJOIHMYEeCKOTO
OMOTEXHOJIOTUYECKOTO | MPOM3BOJICTBA KITFOYEBBIX MIPOM3BOJICTBA
MIPOM3BOJICTBA HEPBUYHBIX U METabOoJIUTOB; CIOCO0aX | MEPBUYHBIX U
NEPBUYIHBIX U BTOPUYHBIX CO31aHus O6'I)CKTOB BTOPUYHBIX
BTOPUYHBIX MeTaboJITOB, OMOTEXHOJIOTUH MeTa0O0JIUTOB,
MeTa0O0JIUTOB, (epmeHTOB; 0a30BbIE METO/IaMH KJIETOYHOU 1 | (epMeHTOB; Oa30BbIE
(epMeHTOB; CIIOCOOBI CIIOCOOBI CO3aHMs TeHEeTHYECKOM Croco0bl co3MaHus

CO3aaHHuA 00BEKTOB

00BEKTOB

HWHIXXCHCPHUH, CIIOCOOEH

00BEKTOB

OHMOTEXHOJIOTHU OHOTEXHOJIOTUHU MIPUMCHATH 0a3oBbIC OHMOTEXHOJIOTHU
METOJaMH KJICTOYHOH U METOdaMH KJICTOYHOH 1 3HAHUA B 00JIaCTH METOJaMH KJICTOYHOH U
TeHETHICCKOM TCHETHICCKOM OHOTEXHOJIOTHU apu TeHEeTHICCKOMN
HWHIXCHCPHUH, CII0CO0EH HWHXXCHCPHU, crnocobeH OCYIICCTBJICHUU HWHXXCHCPHUHU; HC
0T6I/IpaTL, IMPUMCHSATH HAYUYHBIC neuarornqecxoﬁ CII0CO0EH IMPUMCHSATH




AHAJIU3UPOBATHL U
NMPUMCHSATL HAYyYHbIC

3HaHUs B 00J1aCTH
OMOTEXHOJIOTUH NIPU

ACATCIBbHOCTHU

HAyYHBIE 3HAHUS B
obnacrtu

3HaHMs B 001aCTH OCYUIECTBIIEHUU OMOTEXHOJIOTUH MPH
OMOTEXHOJIOTUH TPU MeaarorudyeckKomn OCYLIECTBJICHUU
OCYIIECTBIICHIH IESITETLHOCTH e 1arornaecKom
1e1arornaecKom eI TEILHOCTH

eI TEILHOCTH

3. PacnipenesieHue o1eHOK 32 (hOPMBI TEKYIET0 KOHTPOJISI U IPOMEKYTOYHYI0 ATTECTALUIO

10 cemecTp:

Tekylmuii KOHTPOJIb:

VYerasiii onpoc — 24 6amna (Temsr 1-8)

KommoxBuym — 10 x 2 = 20 Gayutos (Temsr 2-5, 6,7)
Hayunsrii nokiaan — 6 6amios (Temsr 2-8)

HUroro: 24 Gamia + 20 6ayutos + 6 6annoB = 50 0ajuios.

[IpomexyTouHas aTTecTarus — 3a4eT

3ader mpoBoauTCs B (opMe ycTHOTO OTBeTa oOywaromierocs. lIpermomaBarens, NPHHUMAIOIMNANA OdK3aMeH
obecrieynBaeT ciay4daifHOE pacupeaescHre BapHaHTOB 33/JaHU MEXIy OOydJaloOIIMMHUCS C IOMOIIBI0 OnieroB. B Ommere
COIIEpKHUTCS ABa Bompoca. [locie 3acirymmBaaus 0TBEeTa 00yJaromerocs, IpenoaBaTeib BIPaBe 3aaBaTh 00ydJaromemMycs
JIOTIOJTHUTEIBHBIC BOIPOCHI U JaBaTh TOTIOJIHUTEIBHBIC B pAMKaX BOIIPOCOB, KOTOPHIC YKa3aHbI B OUIIETE.

Kaxplii OUieT coepKuT aBa BOIpoca:

1 Bompoc — 25 6aos;

2 Borpoc — 25 6ajos;

HUroro: 50 6amios

OO0mee KOTMYECTBO 0AUIOB IO IUCIHIDIMHE 33 TEKYIIHH KOHTPOJb W MPOMEXYTOUHYIO arrectanuio: 50+50=100
Ganos.

CooTtBeTcTBHE 0AJIJIOB U OLIEHOK:
56 u 6oJiee - 3a4TEHO
55 1 MeHee — He 3a4TEHO

4. OueHoYHBIE CPEICTBA, MOPSIAOK UX MPUMEHEHHUS M KPUTEPHH OLeHUBAHMUSI

4.1. OueHoYHBIE CPEICTBA TEKYIIEro KOHTPOJIS

4.1.1. ¥Ycrueiii onpoc (Tembr 1-8)

4.1.1.1. Ilopsigox npoBeeHUs

VYCTHBIA OMpOC MPOBOAMTCS TPH MPOBEACHUN CeMUHApPCKOro 3aHATHi. OOydarommecss y4acTBYIOT B ITHUCKYCCHH,
OTBEYAIOT Ha BOTPOCHI mpenoaaBatens. OieHnBaeTcs ypOBEHb TOMAITHEH MOATOTOBKHY IO TeMeE, CIIOCOOHOCTh CHCTEMHO H
JIOTHYHO HW3J1araTb MaTepHall, aHAJIN3UPOBaTh, (POPMYIHPOBATE COOCTBEHHYIO TO3WIINIO, OTBEYaTh Ha JIOTIOJIHUTEIHHBIE
BOTIPOCHI.

4.1.1.2. Kputepuu oueHNBaHUs

- BBICOKMH (3 6arura): CyIHOCTh BOIPOCa PaCKphITa MOJHO, Pa3BEPHYTO, CTPYKTYPHUPOBAHO, JIOTHYHO. CTYIEeHT
NPEKPacHO BJIaJIeeT MOHATHUHHBIM aIlliapaToM, CIOCOOEH CBSA3aTh OTBET C IPYTMMH BOIIPOCAMH U pa3/iesilaMH AUCIIMILUINHEL.

- cpeanmii (2 Gajuia): mpesocTaBIeH MOJIHBINA OTBET HAa BONPOC, CTYJCHT XOPOILO BIAACET NOHATHHHBIM alnapaToM,
HO 3aTPYAHSETCS NIPH OTBETE Ha JOTOJHUTENILHBIE BOIIPOCHI, HAIIPaBJICHHbIE Ha ONpe/IeJICHUE B3aUMOCBSI3H C IPYTUMHU
paszienamMy AUCUMIUIMHBL, 3aTPYIHSETCS TP 000CHOBAaHMU COOCTBEHHBIX JIOBOJIOB

- HU3KMi (1 Gayur): JaH KpaTKUe OTBET Ha BOIIPOC, CTYJICHT BJIaJIeeT OCHOBHOM TEpMHHOJIOTHEH, ClIocOOeH 1aTh
olpeJieJIeHue OCHOBHBIX MOHATHH B paMKax 0003HaYEHHBIX BOIIPOCOB, 3aTPYyJHAETCS POBECTH B3aMMOCBSI3b C IPYTHMHU
BOTIPOCAMH II0 TEME.

- HeynoBIeTBopuTenbHbIN (0 OamioB):

HE CIT0COOEH PacKPHITh CMBICT OCHOBHBIX ITOHATHH B paMKax 0003HaYEHHOTO BOTIPOCA.

4.1.1.3. Conep:xaHue OLIEHOYHOT0 CpPeCTBA
[IpumepHbIil nepedyeHb BOIPOCOB
Tema 1. BBenenue. MeTobl COBPeMEeHHOI OMOTEXHOJI0TMH
1. VYkaxwure 5TaIbl CTAHOBJICHHS OMOTEXHOJIOTUH KaK HAYKH.
2. IlpuBenure npuMepsl KIIOYEBBIX OTKPBITHH, XapaKTEPU3YIOIUX ATHOJIOTMYECKUH Tal pa3BUTHS ONOTEXHOIOTHUH KaK
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HayKU.
Ilepeuncaure uepThl XapaKTepHbIE Al TEHHO-TEXHUYECKOT0 MepHOAa.
KakoBbI ycioBus Iiepexo/ia OT 3THOJIOTHYECKOTO K OMOTEXHUUECKOMY TepHoLy?
JlaiiTe XapaKTEpUCTHKY COBPEMEHHBIM HAIPABICHUSIM OHMOTEXHOJIOTHH.
Tema 2. TexHojornyeckue 0CHOBBI OHONPOIECCOB, METOABI KYJILbTUBHPOBAHHUS.
[Tpusenute o0IIyI0 CXeMy MHKPOOHOIOTHYECKOTO OMOTEXHOJIIOTHYECKOTO MIPOIIECcCa, JalTe KPATKYI0 XapaKTEPUCTHKY
OTZEIbHBIX CTaUM.
Ilepeuncnure TpeGOBaHWA K NMUTATCIBHBIM CPElaM, IMPUBEIUTE MPHMEPHl MUTATEIBHBIX CPEA HAa OCHOBE OTXOIOB
OMOJIOTMYECKUX U MPOMBIIIJICHHBIX IPON3BOJICTB.
[Mepeuncnure moaxoabl K KiaccuuKauyu OMOTEXHOJOTMYECKHX IIPOLIECCOB C yKa3aHHEM KJacCH()HMKAIIMOHHBIX
TpyMIL
KakoBbl yTH MONTy4eHUs] MUKPOOPTaHU3MOB-CBEPXIIPOAYLIEHTOB?
[TpuBenuTe NpUMEpPHI UCTIOIB30BAHHUS MUKPOOPTaHU3MOB-CBEPXIIPOTYLIEHTOB B OMOTEXHOJIOTHH.
Tema 3. BHOTeXHOJI0THS KPYTHOMACIITAOHBIX IPOU3BOJACTB
[epeuncnure HanpasieHUs: pabOTHI KPYITHOMACIITAOHBIX TPOU3BOACTB.
[TpuBenuTe cxeMy MOTy4EHHS 3TAHOJA.
Kakue rpymnmsl MUKPOOPTraHU3MOB HCIOIB3YIOTCS KaK MPOAYLIEHTHI IPH CITUPTOBOM OpOKEHHH?
VYKaXnuTe pa3InIHbIe HICTOYHUKH CHIPhS AJIS TOTYYEHHS 3TaHOJIA.
Yro sBisieTcst TOOOYHBIM IPOYKTOM TIPH HOIyYSHHUH dTaHoa?
OnummTe MUKPOOHOJIIOTHIECKUH U XUMHIECKUI CIIOCOOBI MOTY4eHHsI YKCYCHOM KHCIIOTHI.
YKaXuTe TpyHIbl MUKPOOPTaHU3MOB-IIPOIYIICHTOB AJISI IPOM3BOACTBA JIMMOHHOM, s107109HON, HUIKOTHHOBOM KHCIIOT.
Kakue rpynmnsl MEKpOOPTaHU3MOB HCTIONIB3YIOTCS] B MOJIOYHOM MPOMBIIUIEHHOCTH?
Tema 4. BUOTEXHOJIOTHSI TPOU3BOICTBA IEPBUYHBIX U BTOPUUHBIX METa0OIUTOB
Jlaifte onpeneneHre NEPBUYHBIX M BTOPUYHBIX METaOOJINTOB.
Ilepeuncaure ciocoOb! MOMyYEHHUS] HE3aMEHUMbIX aMHHOKHCIIOT.
Ykaxure rpyInnsl MUKPOOPTraHU3MOB-TIPOTYLIEHTOB ATl TOJTyYEHHS] BUTAMHIHOB.
OnummTe 3Tanbl NPOU3BOACTBA AHTHONOTHKOB.
YKaxuTe HOBBIC METOABI NOIYYCHHSI aHTHOMOTHKOB.
[epeuncnure Ki1acchl aHTHOMOTHKOB.
YKaxuTe IpUHIUITE KJIacCH(pUKAMK aHTHOMOTHKOB.
Kakue npenapars! oTHOCSTCS K BakiuHam? [IpuBenure npuMepsl.
YxaxuTre 0COOEHHOCTH TOJTyYEeHHUS] BUPYCHBIX BaKIUH.
Kakwne npenapaTsl OTHOCST K aHaTOKCHHAM?
B uem npenmyIecTBa M HEAOCTATKHA T€HHO-UH)KCHEPHBIX BaKIIUH?
Tema 5. Buounaycrpus gpepMeHTOB
JaiiTe onpenenenrne UMMOOUITN30BaHHBIX (PEPMEHTOB.
B geM nmpenmMyIiecTBO IMMOOMITH30BAaHHBIX (pepMEHTOB?
[lepeuncnure TpeOOBaHUS K HOCUTENISAM U TPYIIBI HOCUTENCH (pepMEHTOB. YKaXUTe NMPEUMYIIECTBA U HEIOCTATKU
HOPUPOIHBIX U CUHTETUYECKUX MTOJIMMEPOB KaK HOCUTENEH.
[epeuncaure MeToAbl HPUIUKO-XUMUYECKOH MIMMOOHIIM3AUH (PepPMEHTOB.
OnummTe NPUHIUI XMMHYECKOH HMMOOMIN3AMK (EPMEHTOB.
[TpuBenuTe NpUMEpPHI MPOMBIIIIEHHBIX MPOLIECCOB C UCIOIb30BaHUEM UMMOOMIM30BAaHHBIX (DEPMEHTOB
[epeuncnure NpUHIMITEL IEHCTBUS U 00JIACTH UCTIOIB30BaHHUS OHOCEHCOPOB.
Tema 6. OcHOBBI KJ1€TOYHOI HHKEHEPHHU
B 1em 3axiodaeTcsi CBOMCTBO TOTUIOTEHTHOCTH PACTUTENBHBIX KIIETOK?
Kakne rpynmnsl rOpMOHOB y4acTBYIOT B ITPOIIECCE KAJITyCOTEHE3A.
Onwuire U3MEHEHNUS, POUCXOAAIINE B KIETKE B Iporecce neandhepeHIINpOBKH.
YKaKuTe THIBI KAJUTyCHBIX KyJIbTYP W UX HCIOIB30BAHHUE.
YKakuTe BO3MOXKHBIE BINSHAS PU3NIECKUX (PaKTOPOB Ha MpoLecc BTOPUIHOHN TuddepeHInpoBKY.
Kaxue n3amMeHeHus IpoUCXOAT B KAIyCHBIX TKaHSAX B MPOIlecce TUCTOTeHe3a U OpraHoreHesa?
KakoBbl 0COOEHHOCTH KIIETOK-WHHUIIUATICH?
B 4em cymHOCTh pHU3MOIOrUYEcKOl aCHHXPOHHOCTH ¥ TEHETHYECKOW TeTepOreHHOCTH KaJUTyCHBIX KIIETOK?
IIepeuncnute BO3MOXKHBIE 3TAIbl Pa3BUTHS KAJLIIyCHOM MacChI.
Ilepeunciaure npenMyIecTBa KIOHAIHHOTO Pa3MHOXKEHUS PaCTCHUH.
B yem 0COOEHHOCTH KyJBTYphI MIPOTOILUIACTOB KJIETOK PACTCHUI M UCIOJIb30BAaHHE €€ B KIICTOYHOH U TeHETHYCCKOU
WMH)XCHEPHH.
Tema 7. OcHOBBI reHeTHYeCKOI HUHIKEHEePUH
[epeuncnure 3tams! noxydeHus pekombunantHoit JJHK.
KaxoBa poiib pecTpukTas B KJIETKax M UX UCIOIb30BaHUE B mpoliecce noayuenus p-AHK?
Yrto Takoe «BeKTOp» B cxeMe nosyuenus p-AHK?
YKakuTe OCHOBHbIE BUJIBI BEKTOPOB, UCIIOIB3YEMBIX MpH norydernu p-AHK.
Kakwne TpeboBaHMs MPEIBABIAIOT K IEPMECCUBHBIM KJIETKaM?
KaxoBsl criocoOs! BBeneHus p-JIHK B kineTky-MurieHs?



7. Kaxum oOpasom obecnieunBaercs kionuposanue p-AHK y 6akrepuii?

8. [IlpuBenure cxemy NOJYyYCHHs] TPAHCTEHHOTO OTOMCTBA Y MBILIEH.

9. Yro Takoe «TpaHCreHHbIE MO3AUKU»?

10. Kaxue MegunuHCKHE MpenapaTsl HOIy4YaroT C HCIIOJIb30BAHUEM METOI0B TCHHON HHKEHEPUH?
11. KakoBbI [IeTTH KCIIOIh30BAHMS METO0B IeHHON MH)KCHEPHH B PACTCHHEBOICTBE?

12. KaxoBsI 1le7H UCTIONB30BaHMS METOJJOB TCHHOW MHKEHEPUH B )KHBOTHOBOACTBE?

Tema 8. Jkosornyeckasi 6HOTEXHOIOTUs
1. Tlepeuncnure cTagnu NOTYYCHUs OUOTa3a.

2. Ilepeuncaure BUABI OMOTOMIINBA, OLIECHUTE MEPCHEKTUBBI MX HCTIOJIB30BAHUS.
3. Tlepeunciute 3Tanbl OHOTEXHOIOTHUECKOTO CIIOCO0A OUUCTKHU BOJIBI.

4. Yro Takoe OuopasnaracMble OJIUMEPHI?

5. Tlepeuncnure rpynmsl OMopasnaraeMbix MOJIUMEPOB.

6. IlpuBenure HanpaBJICHUs! PA3BUTHS COTHEYHOM SIHEPIETHUKH.

7. IlpuBenute mpUMeEpPbI HCIOIH30BAHUS AIbTEPHATUBHBIX BUJIOB YHEPTHU.

4.1.2. KomtokBuym Temsi 2-5, 6,7)

4.1.2.1. Tlopsaaok npoBeaeHUsI

KosmtokBuyM 1o Teme nmpoBOAUTCS B MUCBMEHHOHN (OopMe C MocneayomuM codeceqoBaneM. CTyI€HThI TOIyqatoT
BapUaHThl 33JlaHUH M TOTOBAT OTBET B IHChbMEHHOH (opme. B kaxmom BapumaHTe 3aJaHHE COIECPXKUT TPHU BOMpoOca
TeopeTHdecKkoro 1aHa. Bpems BemosmHenns 30 MuHyT. 3aTeM pa®oTHI CHAOTCA MPENoJaBaTelio, KOTOPHIH OICHUBAET
MIPEACTABICHHBIN MaTepHall, yTOUHSIET YPOBEHb 3HAHUH B X0JI€ MOCIEAYIOMIETO YCTHOTO COOECEI0BAHMS B PAMKAX TEMBI.

4.1.2.2. Kputepuu oueHNBaHUSs

9-10 G6amoB (BBICOKHIT YPOBEHB), €CJIM 00YYAFOLIIMCS:

JIaHbI TIOAPOOHBIE OTBETHI HA BCE BONIPOCHI, CYIITHOCTH BOIIPOCOB PACcKPHITA MOJIHO, pa3BEPHYTO, CTPYKTYPHPOBAHO,
JIOTHYHO, INAJIOT BEICTPAMBAETCS C 000OCHOBAHHEM CBSI3U CYTH BOIPOCOB C IPYTMMHU BOIPOCAMH M pasjiesiaMu yueOHO!
JIICLUITIMHBL, TTIOJTHO M ONIEpPaTHBHO OTBEYAET Ha JIOTIOJIHHUTEIbHbIE BOIIPOCHL.

6-8 bamtoB (cpenHHI YPOBEHB), €CIIH 00Y4aIOIINMCS:

JTaHBI OTBETHI HA BCE BOTPOCHI, PACKPBITHI OCHOBHBIE MTOHSATHSL; B IIEJIOM MaTeprall H3JIaracTcst MOJIHO, 10 CYTH
BOIIPOCOB 3a/[aHNUs; BEICTPAUBACTCS JUAJIOT C IPETIOAABATENIEM 110 COAECP)KAaHNIO BOIPOCA; OTBETHI Ha OOJBIIYIO YacTh
JIOTIOJTHUTEIBHBIX BOTIPOCOB.

4-5 baitoB (HU3KHUU YPOBEHB), €CIIH 00YJaIOLIMCS:

JTaHBI KPaTKHE OTBET Ha BONIPOCHI, CTYACHT BIIICET OCHOBHON TEPMHUHOJIOTHEH, CIIOCOOEH aTh ONpe/eIeHIe
OCHOBHBIX MOHSTHH B paMKaX 0003HaYEHHBIX BOIIPOCOB, HE OTBETHI Ha OOJIBIIMHCTBO AOTIOJHUTEILHBIX BOIPOCOB

0 GayoB cTaBUTCS (HEYJOBIETBOPUTENIBHBIN), €CIINU:

HE paCKpbITO HA OAHO U3 OCHOBHBIX HOHHTHﬁ; HC 3HA€T OCHOBHLIC OIIPCACIICHUA KaTeFOpI/Iﬁ W TIOHATUMN
JUCHUTUIAHBL; JOMYIIEHBI CYIICCTBEHHBIC HCTOYHOCTU U OIlII/I6KI/I IpY U3JI0KCHUU MaTCpuala,

4.1.2.3. ConepsxaHue OLEHOYHOI0 cpecTBA

Komnnexm sonpocog k konnoxkeuymy no memam:

TexHoyOrHYeCKe OCHOBBI OMOMPOLIECCOB, METOIbI KYJIbTHBUPOBAHUS. BUOTEXHOIOTHS KPYITHOMACIITaOHbBIX
IIPOM3BOJICTB. BHOTEXHOIOT M PON3BOJICTBA TIEPBUYHBIX U BTOPUYHBIX MeTa0OIMTOB. BHOMHAYCTpHS (hepMEHTOB
Onummte 001Iy0 cXeMy OHOTEXHOJIOTHIECKOTO Tpoliecca: CTaluy, TPEOOBAHHS K MUTATEIILHBIM CPEAaM.
Kraccudukamms OMOTEXHOIOTHYECKHUX MPOLIECCOB € YKA3aHUEM KIIaCCU(PHUKAIMOHHBIX IPYIIIL.

XapakTeprcTHKa KpYITHOMACIITaOHbBIX IIPOM3BOJICTB, OCHOBAHHBIX Ha Ipolieccax OposKeHUs

[Moxyuenus 3TaHONIa MUKPOOHOIOTHUECKIM ITYTEM.

Muxpo6H1oIOTHUeCKUit U XUMUYECKUI CIIOCOOBI TOTydeHHUs] YKCYCHOM KUCIIOTHI.

HyTI/I IMOJIYYCHUA aMUHOKHUCJIOT, CPABHUTEIbHAA XapaKTCPUCTUKA.

Ocobennoctu TOJIYYCHHA BUTAMHUHOB, KaK ICPBUYHBIX MeTa00INTOB

[TpuHIUIEI TPON3BOACTBA AHTHONOTHKOB.

XapaKTepuCTHKa aHTHOMOTHUKOB: (QYHKITUHN, MEXaHU3MBI AEHCTBHS, KJIaCCU(UKAIII.

O. Knaccn(bmcaunﬂ UMMYHOIIpEIIapaTos, 0COOEHHOCTH TIOJTYYCHHA BAKIIMH, aHATOKCUHOB, TCHHO-MHXCHCPHBIX BAKI[WH.

1. MmmoOunm3oBaHHbIe (DEPMEHTHI: ONpEIeNICHHE, ITyTH NMMOOMIN3AIHH.

12. Xapakrepuctuka HocuTeIeld IMMOOHIN30BaHHBIX (DEPMEHTOB.

13. TIpombllIIeHHbIE MPOLECCH C HCI0JIB30BAaHUEM HMMOOHMIM30BaHHBIX (DEPMEHTOB

Komnnexm sonpocog k konnoxeuymy no memam: OCHOBBI KIIETOUHOH HHKeHepHr. OCHOBBI T€HETHIECKON HHKCHEPHUN

Hcropuueckue 3Tamsl pa3BUTHS KIETOYHON HHXXEHEPUH PACTEHUN

ITpouecc kammycoreHes3a: NpUIUHEI Aeau((HEepeHINPOBKH KIETOK, 3Tallbl, POJIb TOPMOHOB B IPOIIECCE KAJUTyCOTEHE3a.

TpeboBaHUs K TEXHOJIOTMYECKOMY ITPOLIECCY MOJYUYEHUsI KaJLIyCHOM TKaHU.

OcobeHHOCTH (PHU3MOTOTHH KAJUTYCHBIX KIIETOK.

[TyTH pa3BUTHS KQLTYCHBIX KJIETOK M IIyTH MCIIOJIb30BaHUS KAJUTyCHBIX TKaHEH.

XapakTepucTHKa JTaloB KJIOHAJIBHOTO MHKPOPAa3MHOXCHUS pPAacTeHUH, NpEerMYyILIecTBA METO/AA KJIOHAIBHOTO

Pa3MHOKEHUS pacTeHU.

7. Tlonsrue o pexomObuHanTHo#t JJHK, atansl e€ nosydeHus u ucronb3oBaHus. Poib pecTpuKTa3 B KiIeTKax Oakrepuil U
HX UCIOJIb30BaHUE B nporecce nonydenus p-JHK.

8. Tlomstue o Bextope mist p-JJHK, oCHOBHBIE THITBI BEKTOPOB, MCITOJIB3YEMbIX B TCHHOM MHXCHEpHH. I1yTH BBEACHUS P-
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JIHK B kiieTkwu.

9. TloxyueHne KJIIOHOB T€HETHYECKH MOJU(UIIMPOBAHHBIX KJIETOK, TPEOOBaHUs K IEPMECCHBHBIM KIJICTKAM.

10. IlpaxkTHyeckoe MCHOIb30BaHNE FEHETHYECKN MOIU(PHUIIMPOBAHHBIX KJIIETOK MUKPOOPTraHU3MOB.

11. Drampl moNydeHUs TPAHCTEHHBIX JXKMBOTHBIX Ha mpuMepe Mbimed. [IpobiemMbl W TEepCHeKTHBBI HCHOIB30BAaHUS
TPAHCT€HHBIX JKUBOTHBIX.

12. Yro Takoe «TpaHCTEHHBIC MO3AUKI»?

13. Kakue MenuIiHCKHE penapaTsl IIOIYYaloT ¢ HUCTI0IB30BAaHHEM METOI0B TeHHON MHKEHEPUH?

14. KakoBHI [IeNM MCTIONB30BaHHUS METOIOB TeHHON HHXKCHEPHH B PACTCHUEBOICTBE?

15. KakoBHI e MCTIONIb30BaHUS METOIO0B TEeHHON HHKCHEPHH B )KHBOTHOBOCTBE?

4.1.3. Hayunbiii qokaan (tembr 2-8)

4.1.3.1. ITopsipox npoBeeHUs

Jlokian BBINOJNHSCTCS TIPYNNON CTYyAEHTOB W3 3-4 ueyoBeK. Tema JOKiaga BBIOMpAETCs M3 IPEJIOKESHHOTO
nepeuHs, JMOO TNpemIaraeTcs CTYJISHTaMH CaMOCTOSITEJIBHO M COTJIaCOBBIBAETCS C IIpenojasareneM. B pabote
NIPOM3BOJUTCS 0030p MaTepHana B ONpeNeNEHHOW TeMaTH4YecKoi obsacTh, Ju00 mpejasaraeTcs COOCTBEHHOE pelIeHHe
OIpeJeNIEHHON TEOpPEeTHYEeCKOH WM INpakTHYecKoW mpobieMbl. OLEHHMBAIOTCS NPOPa0OTKa HCTOYHHMKOB, W3JI0KEHHE
MaTepHuaia, GOpMyIHPOBKa BHIBOJIOB, COOMIONICHIE TPEOOBAHUI K CTPYKTYpe U 0(OPMIICHHIO pabOTHI, CBOCBPEMEHHOCTD
BEITTONTHEHMS. JIOKIaa mpeacTaBisieTcs Ha MPaKTHIeCKUX 3aHATHAX I10 COOTBETCTBYIOMIEH Teme. Jokiian compoBoxIaeTcs
MYJIbTUMEIUIHON npe3eHTanueil. JIoKJIaquuKy OTBEYal0T Ha BOIPOCH IIPENoAaBaTes U CTyAeHTOB. Kaxxaplil U3 aBTOpOB
JTOKJIaZa TIOTyYaeT OauTbl COTJIACHO IPUBEICHHBIM KPUTEPHUSIM.

4.1.3.2. KpuTepuu oueHNBaHUS

6 0ayI0B (BBHICOKMIiI YPOBEHb) — CYINTHOCTh TEMBI PACKPHITAa MOJHO, Pa3BEPHYTO, CTPYKTYpHUPOBAHO, JIOTHYHO;
MOJIrOTOBJICHA KaYECTBEHHAs, TPAMOTHasl IPE3SHTAINs, TOKJIaJUMKH OPUCHTHPYIOTCS B MaTepHuaie, CllocoOHbI OTBETUTH Ha
BOIIPOCHI 110 JJAHHOM TeMe U B CBSI3H C JPYTHMMH pa3jieaMy AUCLUILUINHB;

4 fanna (cpeaHMii ypoBeHB) — CYIIHOCTb TEMBI PacKpbITa JOCTATOYHO IIOJIHO, ITOATOTOBJICHA MpPE3CHTALMS,
MMEIOTCSI HEJIOUYETHI B CTPYKTYpE M0JIaudl MaTepralla, JOKIa 4K CIIOCOOHBI OTBETUTDH Ha BOIIPOCHI 110 JaHHOH TeMe;

2 panna (HU3KHIl YPOBEHb) — CYIIIHOCTh TEMBI PACKPbITA, IIOArOTOBJICHA PE3CHTAINS, OTHAKO UMEIOTCS HEJJ0UEThI
B CTPYKTYpE NOJauyl MaTepuaa, TOKIAI9uKN He BCETJa CIIOCOOHBI OTBETUTH Ha BOIIPOCHI 110 TaHHOH TeMe.

4.1.3.3. Conep:xaHue olleHOYHOI0 CpeacTBa
Ilepeuenp TeM nOKIIAH0B:
OTHONOTHYECKHUH 3Tall (OPMHUPOBAHUS OMOTEXHOJIOTHH KaK HAyKH;
Hcropust cTaHOBIEHUS TeXHOJIOTHN pekoMOuHaHTHON JTHK
Buopazpymaempie IIaCTHKH, IEPCIEKTUBEI U IPUMEHEHUE
[TepcriexTHBHI HCTIONB30BaHus OnoTomMBa B Poccuu;
I'eHHOMHXEHEPHBIE TEXHOJIOTHH B PACTCHUEBO/ICTBE;
I'eHHOMHXEHEPHBIE TEXHOJIOTHH B )KUBOTHOBOJICTBE;
Hcropus ¥ epCrEeKTUBBI COTHEYHOM YHEPIreTUKH;
FGHHOI/IH)KeHeprIe BAaKIOWHBI: IPUMCHEHUE U IEPCIICKTUBBI
I/ICTOpI/lﬂ CTAHOBJICHHUA MCTOOB BaKIITMHAIIUN
0. UcTopus cTaHOBIIEHUS MPOMU3BOACTBA AHTHOMOTHKOB B Poccun
1. Buopaspymaemple IaCTUKH, IEPCIIEKTUBEI U IPUMEHEHUS
12. Uctopus popmupoBaHns ONOTEXHOIOTHH W MEPHOJU3AINS KIIFOUEBIX 3TANOB. Jpa HOBEHIIIel OMOTEXHOIOTHI
13. TIpomsbImeHHOE MOTyYeHHE OeTKa: HCTOPHS Pa3BUTHSA, IIEPCIICKTUBEI
14. BuOTEeXHONOTHYEeCKHE OCHOBHI IMOYYSHHSI aHTHOMOTHKOB: IMTPOOJIEMBI M TIEPCIICKTHBEI
15. buoTomnuBo — peanny U IepCIeKTUBEI
16. BuotexHosorus 1 npoOJieMbl 3alUThl OKPYKAIOILIEH Cpebl
17. TexHONOTHM NOIYYEHHUS, 0OJIACTH U MEPCIEKTUBEI IPUMEHEHUS TPAHCTEHHBIX PaCTCHUN
18 Texnonoruun MOJIy4YCHUs, o0JacTu 1 TNEPCHECKTUBLI IPUMEHCHUA TPAHCTCHHBIX )KUBOTHBIX

4.2. OueHoYHbIE CPeCTBA MPOMEKYTOUYHOM aTTecTaAlUM

4.2.1.3auer

4.2.1.1. Ilopsaaok npoBeaeHUsI.

3ader nmpoBoguTCs B opMe yCTHOTO OTBeTa oOydatomierocs. [IpemogaBaTens, MPUHAMAIONINNA 3a4eT 00ecIieunBaeT
ciIydaifHOe pacrpeieieHHe BapHaHTOB 3aJaHIH MEXAy 00ydJaloIIMMHUCs ¢ MOMOIIBI0 OnneroB. B Ounere cogepxutes aBa
Bompoca. Bpems Ha moxarotoBky 40 MuHYT. 3adeT HalelieH Ha KOMIUIEKCHYIO TIPOBEPKY OCBOCHHS AHCHUIUIMHBL. Ilocie
3acIyIIMBaHUSA OTBETa O0yJaloIIerocs, MperojaBaTellb BIPaBEe 33JaBaTh OOYJAIOMIEMYCS TOTIOJHUTEIHHBIE BONPOCH H
JTaBaTh JOTMOJHUTENBHBIE B paMKax BOIIPOCOB, KOTOPHIE YKa3aHBI B Omere.

4.2.1.2. Kputepnn oueHNBaHUS.

Kaxplii OUieT coiepKuT JaBa BOIpoca:

1 Borpoc — 25 6aos;

2 Borpoc — 25 6auioB.

25 6anI0B CTABUTCS, €CJIM 00YYAIOIIMIACS: NPOJIEMOHCTPHPOBAN BCECTOPOHHEE, CHCTEMAaTHYECKOE M TIIyOoKoe
3HaHME YydeOHO-TporpaMMHOro Matepuana. CyIIHOCTH BOIPOCA pPacKpbITa IOJIHO, Pa3BEPHYTO, CTPYKTYPUPOBAHO,
JIOTHYHO; AWAJOT ¢ TpemNoJaBaTeleM BBICTPAaWBACTCA C 0OOCHOBAHMEM CBS3HM CYTH BOIPOCOB C IPYTUMH BONPOCAMH
pa3zmenaMu yaeOHOW AUCITUILTHHEL; TIOJTHO U ONIEPAaTUBHO OTBEYAET HA JOTIOIHUTEIIFHBIC BOTIPOCHI

RBPBOoo~NoGR~WNE



20 6aaJ10B CTAaBUTCS, €CJIM O0YYAIOLIUICS: TOCTATOYHO MOJPOOHO PACKPBUI CYLIHOCTh BOIIPOCA, BHICTPAUBACTCS
JIMaJor C IpenojaBaTesieM [0 COJEPXKAaHHIO BONPOCA; OTBETWI Ha OOJBIIYIO 4YacTh JIONOJHUTEIBHBIX BOIPOCOB.
[TponemMoHCTpUPOBaH XOPOIIUH yPOBEHb IOHUMAaHMsI MaTepHala.

15 6a/1;10B CTAaBUTCA, €CJIH 00yJaIOLIUIACS:

JIaeT KPaTKWH OTBET, BIaJeeT OCHOBHOW TEPMHHOJOTHEH, CIOCOOCH aTh OMNpENEJICHHEe OCHOBHBIX TOHATHH B
paMKax OOO3HAYEHHOIO BOMPOCA. YIOBICTBOPUTENBHOE yMEHHE (OPMYIHPOBATh CBOM MBICIH, IPOAEMOHCTPHPOBAI
3HaHHE OCHOBHOTO Y4e€OHO-IIPOTPaMMHOI0 MaTepuana B 00beMe, HEOOXOUMOM TS AalIbHEHIIIeH ydeObl M MPeACTOSsIIeH
paboTHI 1o podeccHy.

0 0aJ10B CTAaBUTCSl, €CJIM 00yUaromuiicsi: 0OHAPYKHUIT 3HAYUTEIHHBIC TIPOOEIbI B 3HAHKMSIX OCHOBHOTO Y4eOHOTO
Marepualia, JONyCTHI NPUHIMIHAIbHBIE OMMOKK B BBIIIOJIHEHHH IPEYCMOTPEHHBIX MporpaMmoil 3aganuii. [lonnmanne
Marepuaiia pparMeHTapHOE WM OTCYTCTBYET.

4.2.1.3. OneHo4HbIe CPEACTBA.

1. bBuorexHoyorus Kak Hayka, e€ 1eiIH 1 3a71aqH.

2. Oransl (OpMUPOBaHUS OMOTEXHOJIOTHU KaK HayKH.

3. Knaccudukanus mpoueccoB B OuorexHonorun. OCHOBHBIE CTaguu THITOBOI CXEMBI MIPOBECHUS
(epMEHTaIMM C HCIOJIB30BAHUEM  KJIETOK MUKPOOPTaHHU3MOB.

4. Hcnons3oBaHHE MPOLECCOB OPOXKEHUS AJIS MOTYUEHHS STUIOBOTO CIHMPTA, OPraHMYECKUX KUCIOT. TexHoIornyeckas
cXeMa MOIyYeHHMs 3TaHOJIa, IPOIYLICHTHI, HCXOJHOE CBHIPhE.

5. Tlonsrue o nepBu4HBIX MeTabonuTax. CpaBHUTENbHAS XapaKTEPHCTHKA CIIOCOOOB MOTyYeHNSI aMUHOKUCIIOT. O6macti
HCTIONIb30BAHMS aMHHOKHCIIOT.

6. Ilomsatne o Bropm4HBIX Merabonmutax. CrocoObl MonMydeHHs aHTHOMOTHKOB. Knaccudukamms aHTHOMOTHKOB IO
pa3JIMYHbIM TPU3HAKaAM, M[IPUMCPLI. CDyHKHI/II/I aHTI/I6I/IOTI/IKOB B KJICTKax MPOAYHEHTOB, MCXaHU3M }leﬁCTBHH.
HpI/IHHI/IHBI CO3JaHUA MOJYCUHTCTHICCKUX AHTHOHMOTHKOB.

7. BakmnuHbl Kak MEIMIMHCKHE MUMMYHOOHOJOTHUYECKHE mpemnaparsl. Kiaccudukanus BakiuH. [IpUHIMIB MOTYYCHUS
TPAaJUIIMOHHBIX BAKIWHHBIX MPCHApaTOB: aTTCHYUPOBAHHBIX, MHAKTUBUPOBAHHBIX, XUMHWYCCKUX (B T.4. aHaTOKCI/IHOB).
XapakTepucTuKa pa3iuyHbIX Tpynn BakiuH. COBpEMEHHBIE MOAXOJbI K TMOJIYYSHHIO BaKIHUH: OMOCHHTETHUECKHE
BAaKI[MHBI, TCHHO-UHXCHEPHBIC BAaKI[MHBI, IPEUMYIIIECTBA, HEAOCTATKH.

8. IlpmHUIMIBI MOTy4eHHs] BUTAMUHOB; II€pEeUeHb BUTAMHUHOB IOJIy4aeMBIX OHOTEXHOJOrH4eckuM myteM. OcoOeHHOCTH
noJydeHus BuTamMuHa B12: mponynenTsl, nuraTenbHas cpena, 00opyaoBaHue.

9. OOmas xapakTepuCTHKa MCHOJIb30BaHUS (PEPMEHTOB B PA3IMUYHBIX OTPACIAX, OCOOCHHOCTH BBIJCIICHUS M XPAaHEHUS
(epMeHTOB.

10. [onsarue 06 UMMOOHITH30BAHHBIX (PePMEHTAX, IPESUMYIIECTBA, CIOCOOBI MMMOOMITH3AINH: (PU3NICCKHIE, XUMIUCCKUE.

11. XapakTepucCTHKa IPYIII HOCUTENEH IT MUMMOOHIN30BaHHBIX (PEPMEHTOB, TPeOOBAHIE K HOCHUTEISIM.

12. TlpuMeHeHUs: WUMMOOWIM30BaHHBIX (EPMEHTOB B PAa3IMYHBIX OONACTSAX MHPOMBIIUICHHOTO IPOM3BOJCTBA, B
AHAJIUTUYECKON XUMUHU.

13. T'enernueckasi HHKEHEPHs, XapaKTEPUCTHUKA HAMPABJICHUH B 3aBUCUMOCTH OT 00BhEKTa MCCIIEIOBAHHIA.

14. Tlonsarue o pekomOmHanTHOH JIHK, aTamer e€ mony4eHus U UCIOIb30BaHMs. Pollb pecTpUKTa3 B KIETKax OakTepwid U
HX UCIOJIb30BaHUE B npolecce nonydyenus p-JHK.

15. Tlonsrue o Bexrope misa p-AHK, ocHOBHBIE THIIBI BEKTOPOB, UCTIONB3YEMBIX B TeHHOH MHXeHepud. [1yTu BBeneHus p-
JHK B kierku.

16. TlosyyeHue KJIOHOB reHETHUECKH MOANGPHUIIMPOBAHHBIX KJIETOK, TPEOOBAHMS K IIEPMECCUBHBIM KIIETKAM.

17. TlpaxkTnyeckoe MCHOJIb30BaHNE TEHETHYECKN MOIU(PHUIIMPOBAHHBIX KJIETOK MUKPOOPTraHU3MOB.

18. Drambl moNy4YeHMs TPAHCTEHHBIX JKUBOTHBIX Ha mHpuMepe Mblmeil. [IpoGiemMbl M HEpPCEeKTHBHI HCIIOJIB30BAHUS
TPAaHCTEHHBIX KUBOTHBIX.

19. Monsarue o ¢purodbnorexHomorny. OCHOBHBIEC ATAIBI CTAHOBJICHUS (UTOOMOTEXHONOTHH. SIBIIEHNE TOTHIOTEHTHOCTH,
MOHSTHE «IKCIUIAHTY», «PACTCHUE-PEreHEPaT».

20. TIpomecc kamrycoreHesa: MpHUIUHEI eaudepeHInpOBKH KIETOK, STAIbI, POJIh TOPMOHOB B IIPOIIECCE KaJUTyCOTEHe3a.

21. TpeOoBaHHUS K TEXHOJIOTHIECKOMY IPOIIECCY MOTYICHUS KaITyCHON TKaHH.

22. Oco0eHHOCTH KaJUTyCHBIX KJIETOK: T€HeTHYecKas T'eTepPOTeHHOCTh W (HHU3MOJOTHYECKash CHHXPOHHOCTB; HPHUYHHEL,
OGuonornyeckoe 3HaUYCHHE.

23. Ilytu pa3BUTHS KaJUTyCHBIX KJIETOK: MOp(]oreHe3, TMCTOTeHEe3, OpraHOTeHe3, COMaTHYeCKUil SMOpHOreHes.

24. XapakTepuCTHKa OTaroB KJIOHAILHOIO MHKPOPa3MHOXKEHHMs pAacTeHHH, NPEMMYIIECTBa METoJa KIOHAIBHOTO
Pa3MHOXCEHUS PACTCHUM.

25. XapakTepucTuka CHHTE3a BTOPUYHBIX METAa0OJUTOB U3 KaJUTyCHON TKaHH.

26. Pe3ynpraThl ¥ NEpCIEKTHUBHBIC HANPABJICHHUS KJICTOYHOW MH)KEHEPHU pacTeHWH. MeToabl MONyueHHs TPaHCTEHHBIX
pacTeHHil.

27. I'eHHO-MH)KEHEPHBIE MOJIXO0/IbI K PEIICHUIO IPOOIEMBI TIOBBIIICHHUS YPOXKAHHOCTH CEIILCKOX035HCTBEHHBIX KYJIBTYP.

28. Ilytm mosrydeHne BBICOKOKAU€CTBEHHOTO TOIUIMBA M3 OMOJIOIMYECKOTrO CHIPbs: Omoras, Omoamsenb, OMOATAHOIN, Kak
KOMITOHEHT TOIIIMBA.

29. buopasnaraemsble MOJMMEpBL: ONpPE/EICHUE, ITyTH TTOJIyYSHHUS U UCIIOIb30BaHHUI.
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OcHoBHas JIMTEpaTypa:

1. . Jlykaaun A.B. HmuxenepHas OHOTEXHOJOTHS: OCHOBBI TEXHOJOTHH MHUKPOOHOJIIOTHYECKUX TPOU3BOJCTB
[OnexTponnsnii  pecypc] / A.B. Jlykamme. - M.:. HUI HH®PA-M, 2016. - 312 c. -
URL.: https://znanium.com/catalog/document?id=233401

2. Cironsie, B. I1. OcHoBbl OnotexHonoruu. OCHOBBI IPOMBIIUIEHHOW OMOTEXHOJIOrHH : yueOHoe rnocobue / B. I1.
Crronsie, E. A. Tlnomrko. — Cankr-Tlerepoypr : CIIGIJITY, 2012. — 56 c. — ISBN 978-5-9239-0488-8. — Texcr :
3JIeKTPOHHBIH // JIaHb : 3JeKTPOHHO-0MOIMoTeuHas cucrema. — URL.: https://e.lanbook.com/book/45316

3. . OcHOBBI MHKPOOHOJIOTHH U IKOJIOTHYECKO# OnoTexHonoruu: Yueonoe mocodue / b.C.Kcenodonros - M.: U]
OOPYM, HUL] UH®PA-M, 2015. - 224 ¢. URL: https://znanium.com/catalog/document?id=145678

4. OcHOBbI OHOTEXHOJIOIUY : yuyeOHOe mocodue / coctaButenb A. A. [lankpatoBa. — moc. Kapasaeso : KI'CXA,
2019. — 75 c¢. — Tekcr : onekrpoHHeld // JlaHb @ DJIEKTPOHHO-OMOJIMOTEYHAs CHCTEMAa. —
URL: https://e.lanbook.com/book/133620

JonoTHUTeIbHAS JINTEpaTypa:
1. Knnynosa, C.M. buorexnonorus: yueOHUK a1 BbIculIlea.mpog.oopasosanus / C.M. KiyHoBa. - M: Akanemus,
2010. - 256 c. (5 3K3.)
2. HerpycoB A.M. Beenenne B OMOTEXHOJNOTHIO : y4eOHWK [UIA CTYA. YYpeKACHHH BbIcur.oOpa3zoBanms / A.U.
Herpycoga. - M.: Akanemus, 2014. - 288 c. (7 7k3.)

3. Jlykanun A.B. lmxeHepHast OMOTEXHOJIOTHSI: TIPOLIECCHI U anmapaTrbl MUKPOOHOJIOTHYEeCKUX MTPOM3BOACTB: yueO.
nocobue [DnekrpoHHkIi pecypc] / A.B. Jlykanun. - M..MH®PA-M, 2018. - 451 c. - URL:
https://znanium.com/catalog/document?id=328258

4.5lkynos, T. P. MonexynsipHast ouorexnonorus : yaeOnuk / T. P. Skynos, T. X. ®anzoB. — 2-e uzn., crep. —
Canxr-IlerepOypr : Jlanb, 2020. — 160 c. — ISBN 978-5-8114-5820-2. — Tekcr : anekrpoHHbli // JlaHb : 21€KTpOHHO-
oubnnoreuynas cucremMa. — URL: https://e.lanbook.com/book/145846
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OcBoeHue JAUCHUITIIMHBI (MO,Hy.]'IS[) npeanojarac€T HCHIoOJb30BaHUC CICAYIOLICTO MPOrpaMMHOIO obecreueHus u
I/IH(l)OpMaIII/IOHHO-CHpaBO‘IHLIX CHCTEM!

1. Mozilla Firefox,

2. Google Chrome,

3. Windows Professional 7 Russian,

4, Office Professional Plus 2010,

5. 7-Zip,

6. Kaspersky Endpoint Security aiast Windows,
7. AdobeReader 11

Y4eOHOo-MeToaudecKas JInTepaTypa I JaHHOH TUCHHUIDIMHBI UMEETCS B HAJIHYMH B DIIEKTPOHHO-OMOIHMOTEUHON
cucreme "ZNANIUM.COM", moctyn k koTopoi mnpenoctaBieH obOydaromumcs. IbC "ZNANIUM.COM" conmeput
MIPOU3BEICHUS KPYITHEHITNX POCCHICKHUX YIEHBIX, PYKOBOJMTEICH TOCYJAPCTBEHHBIX OPTaHOB, MPETOIaBaTelIci BeIyIUX
BY30B CTpPaHBI, BBICOKOKBAJIM(HUIMPOBAHHBIX CICIHMATUCTOB B pa3indyHbIX cdepax OusnHeca. Donp OuOIHOTEKH
chopMUpPOBAH C Y4€TOM BCEX H3MCHEHHI 0OOpa30BaTENBHBIX CTAHAAPTOB M BKIIOYACT YYCOHHKH, ydeOHBIE HOCOOUS,
y4eOHO-METOIMUCCKUE KOMIUIEKCHI, MOHOTpaduu, aBTopedeparsl, AUCCEPTAIMH, SHIUKIIONCINH, CIOBAPH U CIIPABOYHHKH,
3aKOHOJIATEJIbHO-HOPMATHBHBIC JIOKYMEHTHI, CICHUAIBHBIC [EPHOJANYCCKAC U3JAHUS W W3JaHUs, BBITYCKAEMBIC
n3garenbcTBaMu By30B. B mHacrosmiee Bpemss DBC ZNANIUM.COM cooTBETCTBYEeT BceM TpeOOBaHMSAM (eaepaabHBIX
TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB BhIcIiero oopazoBanus (PI'OC BO) HOBOTO MOKOJICHHS.

YuyeOHo-MeToquYeCKas JIUTepaTypa Ul JaHHOW JUCHUIUIMHBI UMEETCS B HAJMYUM B 3JIEKTPOHHO-OMOIMOTEYHOU
cucreme Msnarenscra "Jlanp" , moctyn K KoTopoii npenocrasieH obyyatomunmces. O5C Usnatensctsa "Jlans" Bkiroyaer B
ceOst DNIEKTPOHHBIE BEPCUM KHUT mM3jaresbeTBa "JlaHp" M Opyrux BeIyIIMX M3JaTeNIbCTB YUEOHOW JMTEpaTypbl, a TaKke
JIEKTPOHHBIE BEPCHUH TEPUOJWYECKHX H3IAHUH MO E€CTECTBEHHBIM, TEXHWYECKMM M TyMaHUTapHbIM Haykam. OBC
WznarensctBa "Jlans" obecriednBaeT JOCTYI K HAYYHOH, yueOHOW TUTepaType M HAYIHBIM HEPUOIMIECKIM H3IAHUSAM I10
MaKCHMaJIbHOMY KOJIMYECTBY NMPOQHIBHBIX HAPABICHUI C COOMIOCHNEM BCEX aBTOPCKUX M CMEKHBIX TIPAB.
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