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ouHasi popma

OYHO-3a04YHas

3a04Hasi (popma

dopma
Kype 1
CemecTp/TpumMectp 2
Jlekuunu 18

JlabopaTopHble 3aHATHS

IIpakTuyeckue (ceMMHAPCKHE) 3aHATHSA

KoncynbTanun

®opma(bl) MPOMEKYTOUHOM aTTeCTANMU | 3a4eT C OLECHKOM

KonTtpoJas

CamocrosiTesbHast padora

126

Bcero uacos: 144
TpynoemkocTh: 4 3aueTHasi eIUHULIA

Pazpabotuuk(u) paboyeil mporpamMmsl:
JIOKTOp CenbCKOX03MCTBEHHBIX HAYK, TOLIEHT

T.B. 3y6koBa



|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab n3yyeHusi TUCHMILIMHBI. JIaTh MPEICTABICHUE CTYJIEHTAM O COBPEMEHHBIX
MpUEeMax HETPAJUIIMOHHOIO 3€MJIEACTUS U PACTEHUEBOACTBA - MOJIYUYCHUS XO35IMCTBEHHO
MOJIE3HOTO MPOJYKTa MyTEM KYJIbTUBUPOBAHUSA KJIETOK, TKAHEH, OPraHOB BBICIIMX pacTe-
HUM.

3amauu u3yveHus JUCHUILINHBI:

- BXOJIUT U3yYCHHUE METOJOB MOJYUCHHUS U MOJASPKaHUS B YCIOBUAX In Vitro Ka-
JIYCHBIX, CYCIIEH3UOHHBIX KYJIBTYp, TallJIOUIHBIX KJIETOK, H30JIMPOBAHHBIX MPOTOILIACTOB;
- U3y4eHHE (PUBHOJIOTO-OMOXMMHUYECKUX MTPOIIECCOB y PACTUTEIBHBIX KJIETOK B KYJIbTYpE,
a Tak)ke OMOTEXHOJIOTUH Ha OCHOBE KYJIbTUBUPYEMBIX PACTUTEIIBHBIX KIETOK

Mecto nucunmiuabl B cTpykrype OIIOII: peann3yercst B pamkax 0a30BOM 4acTu,

dhopmupyemas ydacTHUKaMU 00pa30BaTelIbHBIX OTHOIICHWH YacTu 0y10ka b1.

HJIaHI/IpyeMl)Ie PeE3YJIbTATHI oﬁyquml N0 JUCHUILJINHE:

Kon Ilnanupyemble pe3yJbTaThl 00y4eHHUs
HNHauKaTOpPBI KOMIETEHIIHH
KOMIIETCHIIMH 10 JUCHHILIHHE
VYK-1 3Haer: 3nanue Modonoruueckux, (HU3noIo-

- COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHO-
JIOTHH, C LIETBI0 UX UCTIOIb30BAHMS B MPaK-
THYECKOM JeSITCIIHFHOCTH,

- TBOPYECKMU IIOTECHLMAI COBPEMEHHOIO
CIICITUAINCTA;

- COBpPEMEHHBIE JIOCTUXKEHUS MHUPOBOM
HayKH U MEPEIOBOM TEXHOJIOTUH B HAYYHO-
HCCIIEIOBATENLCKUX paboTax;

- COBPEMEHHBIE METOJIbl AKCIEPUMEHTAb-
HOU paboThI;

THYEeCKHX U OMOXMMHUYECKHX OCOOCH-
HOCTU (DYHKIITMOHUPOBAHHS

KJICTOK in Vitro; MeXaHU3MOB OCHOB-
HBIX DIHUICHETUYECKUX M T'CHETHYe-
CKHX TIPOIIECCOB,

o0ecrevnBarIuX U3MEHYHUBOCTh Op-
TaHU3MOB.

YwMmeer:

- WCIIOJIb30BaTh WH(OPMAIMOHHBIE TEXHO-
JIOTUH B PAKTUYECKOM 1A TENbHOCTH;

- IPUMEHSATh Ha MPAKTUKE HOBbIC 3HAHUA U
YMEHHMsI, B TOM 4HCJE€ B HOBBIX 00JIaCTAX
3HAHUM, HEMOCPEICTBEHHO HE CBA3aHHBIX
co cepoii nesATeTbHOCTH;

- UCII0JIb30BaTh COBPEMEHHBIE TOCTHKEHUS
MHPOBOM HayKH M NEPENOBOM TEXHOJIOTHMHU
B HAyYHO-UCCIEIOBATEIbCKUX paboTax;

- 000CHOBaTh 3aJa4d HCCIEIOBAHUS, BbI-
OpaTh METOIBI IKCIEPUMEHTANIBbHON pabo-
ThI, UHTEPIPETUPOBATh U TPEJICTABUTH pPe-
3yJbTaThl HAYYHBIX SKCIIEPUMEHTOB.

YMeHHne nporHo3upoBaTh  IOCIEN-
CTBUS HHTPOAYKLMHM pACTEHUH, CO-
3/1aHHBIX OUMOTEXHOJIOTUYECKUMHU Me-
TOAAMH; OPUEHTHUPOBATHCS B COBpE-
MEHHON HAay4YyHOHW JIUTEeparype Mo BO-
pocaM CeIbCKOXO035IICTBEeHHON Omo-
TEXHOJIOTMM PACTEHMI; UCIIOJIb30BaTh
OMOTEXHOJOTMYECKHE MpPUEMBbl  JUIS
MOBBIIIEHUS] YPOKAWHOCTH W yCTOMU-
YUBOCTH BAXKHEWIINX CEIbCKOXO3SM-
CTBEHHBIX KYJIBTYD




Bnaneer:

- YMEHHEM CaMOCTOSITEIILHO MPUOOPETaTh C
HIOMOIIBI0 MH(OPMAIIOHHBIX TEXHOJIOTHH
U HUCIIOJb30BAaTh B HpaKTquCKOﬁ ACATCIIb-
HOCTH HOBBIC 3HAHUSI U YMEHHs, B TOM
YHCJIC B HOBBIX O0JIACTSIX 3HAHWH, HEIO-
CPE/ICTBEHHO HE CBA3aHHBIX CO cepoid ne-
SATCIBHOCTH,

- CIIOCOOHOCTBIO HCIIONIB30BATh COBPEMEH-
HbIE JIOCTH)KEHUSI MUPOBOM HAYKH U TEepe-
JIOBOM TEXHOJIOTUH B Hay4HO-
UCCIIEIOBATEIbCKUX paboTax.

- METO/IaMH 3KCIICPUMEHTAIBHON paboTHI,
CIIOCOOHOCTBIO MHTEPIIPETUPOBATH U MPE/I-
CTaBUTh pPE3YJIbTaThl HAYYHBIX OSKCIEpH-

BrnaneHue HaBBIKAMHU, HEOOXOTUMBIMH
B MPaKTUYECKON paboTe COBPEMEHHO-
TO CIenHaIncTa - GUTOOMOTEXHOJIOTa

MCHTOB.

€ YKa3aHHeM KOJIHYeCTBA YaCOB, BbIJIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aromuxcsi

Il. COAEP’KAHUE U OB BEM JUCHUIIJIMHbI

¢ nmpenoaasartesieM (110 BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEILHYI0 PadoTy

OuHnas popMa 00yueHuUs1

Ne AyIUTOPHBIE 3aHATHSA
HaumeHoBaHue pa3jesioB U TeM Bcero Cam. paé.
n/n JIK 3 JIB
1. | Pazgea 1. Cnenuduxa, me- 144 18 126
TOMOJIOTHS M 3TANbl KJO-
HAJIBHOI'0 Pa3MHOKEHMS
2. | Tema 1. demuddepenimaanms 29 4 25
U KaJUTYyCOT'€HEe3 KaK OCHOBA
CO3JIaHMS TTePECaTOTHBIX KiIe-
TOYHBIX KYJIBTYp. CYCII€H3H-
OHHBIE KYJIbTYPBI
3. | Tema 2. KnonansHO€ MUKPO- 29 4 25
Pa3MHOKEHHE paCTEHUN
4. | Tema 3. DKciepUMEHTANbHBIII 29 4 25
Moporenes
5. | Tema 4. [lonyuenue BTopuy- 29 4 25
HBIX METabOJINTOB C TIOMO-
HIBIO KYJBTYPBI KJIETOK U
TKaHEH paCTeHUU
6. | Tema 5. CoxpaHeHHE TeHO- 28 2 26
(oHa BBICIIUX pacTEHH B
KOJIJICKIMSIX M KproOaHKax
7. | 3auet c oueHKoOI
8. | Uroro 3a 2 cemectp 144 18 126
9. | UTOTO: 144 18 126




O4Ho-3204Hasi popma 00yUeHUs1
He peanuzyercs

3aounas ¢popma oOyueHus
He peanmuzyercs

11, OLNEHOYHbIE MATEPHAJIbI 17151 HPOBEJTEHUA TEKYILIENA 1
HNPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIUXCA ITO JUCHUTIJIMHE

Tekymias arrectamnus TpoBOAUTCS B (hOpMe KOHTPOJIBHOU paboThI, pedepara.

TunoBoii BApMAHT KOHTPOJILHOM padoThI

1. KakoBbI TJIaBHBIEC HAIIPaBIEHUS HCIIOIb30BAaHUS KYJBTYPbl M30JIMPOBAHHBIX
KJIETOK U TKaHEW pacTeHUN B OMOTEXHOJIOTHH.
2. Ha3zoBrute 0CHOBHBIE KOMIIOHEHTBI OCHOBHBIX IUTATENBHBIX CPEI, UCIIOIb3Y-

€MBIX Il KaJUTyCOr€He3a, pas3JIMYHbIX TUIIOB MOp(doreHe3a M KIOHAIBHOIO MHKPOpa3-
MHO>KEHHSI.

3. Brienre OCHOBHBIE 3Tanbl B UCTOPUU PA3BUTHUS METOABI KYJIbTYpPbI U30JIH-
POBaHHBIX OPTraHOB, TKAHEN U KJIIETOK PACTCHUM.
4. Yro Takoe KajurycHass TKaHb. Kak IOJy4WTh KaJUIyCHYIO TKaHb M KAaKOBBI

BO3MO>KHOCTH €€ MCITOJIb30BaHMUS B OMOTEXHOJIOTHH.

IIpumepHas Tematuka pedeparon

1) Co3naHuie pacTeHHIA C TIOMOIIBIO aHIPOT'CHE3a M THHOTCHE3a.
2) daxTopsl, BaUsioNMe Ha 3 (HEKTHBHOCTH KJIOHATLHOTO MUKPOPA3MHOKCHHS.

3) Hcnonp3oBaHME UMMOOHMIM30BAHHBIX KJICTOK IS TTOJYYEHUS] BTOPHYHBIX METa0o-
JIMTOB, UXIIPEUMYLIECTBA.

4) Pa3HOOOpa3ue COMaKJIOHAIBHBIX BAPUAHTOB M UX MPAKTHYECKOE UCTIOIh30BAHHUE.

5) KioHanpHOE MUKPOPa3MHOKEHHUE [IEHHBIX IPEBECHBIX MOPOI..

6) Kierounas cenekius, OCHOBHBIC METO/bI U IPEHUMYIIECTBA.

7) BbuorexHosorus - Hayka XXI Beka: COCTOSHUE U TICPCIICKTHBHI.

8) KitetouHas ceneKius B CO3J1aHuM PACTCHHUMN, YCTOMYMBBIX K TTATOTCHAM.

9) KierouHas cenekiusi B CO3IaHUK PACTCHUH, YCTOWYHMBBIX K COJISIM TSDKEIIBIX METaJl-
JIOB.

10) buorexHoIOrMUECKne acIeKThl pACTEHUEBOACTBA.

Hcnone3oBanue HCKYCCTBCHHOI'O X CIIOHTAHHOI'O MyTarcHe3a B KJICTOYHOU



[TpomexyTouHas aTrecTanusi OOY4arOIIMXCs OCYIIECTBISETCs B ¢GopMe 3adera C
UCIOJIb30BAaHUEM CIICAYIOIUX OLEHOYHBIX MaTEpUaOB: BOMIPOCH! K 3aUETYy.
Bonpocsl k 3a4ery
(1 cemecTp, ounasi popma o0yueHus)
1. Metoab! KJIOHAJTBHOTO MUKPOPAa3MHOXKEHHS pACTEHUM
2. KnetouyHas cenekuusi B CO3aHUN PACTEHUN, YCTOMYMBBIX K aMUHOKHUCIOTaM M MX
aHajoram
3. @akTophbl, BIUSAIOIIUE HA BBIXOJ BTOPUUHBIX META00IUTOB B KYJIbTYpe KIETOK.
4. KnertouyHas ceieKuus B CO3/IaHUU AYKCOTPO(HBIX U TEMIIEPATypOUYBCTBUTEIBHBIX
MYTaHTOB.
5. IlpeumymiecTBa v OrpaHUYEHUS KJIOHAJIBHOTO MUKPOPAa3MHOXKEHUS paCTECHUIA.
6. KnetouHnas cenekuus B CO3JaHUH PACTCHMIA, yCTOMYUBBIX K 3aCOJICHHIO.
7. MeTojpl in Vvitro JUisl COXpaHEHUsI U HUCIIOJIb30BAHUS MHPOBOrO T€HO(OHJIa pacTe-
HUU.
8. IlpeumyiecTBa, BO3SMOXHOCTH ¥ YKOHOMHUYECKUE ACTIEKTHl METOJIa KYJIbTYphl TKa-
HEll B MPOU3BO/ICTBE BTOPUYHBIX METAOOIUTOB.
9. IMpupona u MexaHU3MbI BOSHUKHOBEHHSI COMAKJIOHAbHON N3MEHUNBOCTH.
10.Peakriuu 6uotpanchopmaliy ¢ y9acTUEM KyJIbTYpPbhl KJIETOK PACTCHHIA.
11.Co3nanue pacTeHul ¢ MOMOIIBIO0 aHIPOreHe3a U THHOTEHe3a.
12.@axTopsl, Baustonye Ha 3pGHEKTUBHOCTh KIOHATHHOTO MUKPOPA3MHOXKEHUS.
13.Hcnionb3oBaHne UMMOOMIM30BAHHBIX KJIETOK JJIS MOJYyYeHHs BTOPUYHBIX METalo-
JIUTOB, UXIIPEUMYILIECTBA.
14.Pa3Ho00pa3ue COMaKIOHAIbHBIX BAPUAHTOB U UX MPAKTHYECKOE UCTIOIb30BaHHUE.
15.KnoHajibHOE MUKPOPA3MHOKEHHE IIEHHBIX JIPEBECHBIX MOPO/I..
16.Knerounas cenekiusi, OCHOBHbIE METOJIbI M MPEUMYIIIECTBA.
17.buorexnosorus - Hayka XXI Beka: COCTOSIHUE U IEPCIEKTUBBI.
18.Kneroynast cenekuus B CO3aHUU PACTEHUM, YCTOMYUBBIX K TATOT€HAM.
19.Knerounas cenexkuusi B CO3JaHUM PACTEHUN, YCTOMUMBBIX K COJISIM TSXKEJIBIX METall-

JIOB.



20.buotexHoIOrMYEeCKUE aCTIEKThl paCTEHUEBO/ICTBA.

21.Vcnonp30BaHne UCKYCCTBEHHOTO M CIIOHTAHHOTO MyTareHe3a B KJIETOYHOM cenek-
1007078

22.MeTopl XpaHeHUs KyJIbTyphl KIETOK, TKAHEH U OpTraHoB.

23.Kiierounas cenexiusi B CO3JJaHUU aHTUOMOTUK- ¥ TepOUIIMTYCTOMUMBBIX MYTaHTOB.

24 . BOTEXHOJIOrMYEeCKUE METOIbI MOTYyYeHUs (PUTOrOPMOHOB U (PUTOPETYIISATOPOB.

25.buotexHoornueckue aceKThl 00pHOBI ¢ BO30YIUTENIIMU OOJIE3HEH paCTEHUHN.

26.buosHeprus: poTonpous3BOACTBO BOAOPO/Aa U MPEBPALICHUE DHEPTUU COTHEUHOTO
CBeTa.

27 .BUOTEXHOIIOTUYECKUE aCTIEKThI OOPHOBI C BPETHBIMUA HACEKOMBIMHU.

28.IlepcrieKTHBBI pa3BUTHUSL UCCIECIOBAHUM M NMPUMEHEHHs] (PUTOPETYIATOPOB B OHO-
TE€XHOJIOTUU U PACTEHUEBOJICTBE.

29.bHOTEXHOIOTUYECKUE acIeKThl OOPHOBI C COPHOM PACTUTENBHOCTHIO.

30.KynbTypa MHUKpOBOIOpPOCIEH B CBA3M C OOECIEUEHHEM MOJHOLICHHOTO MHUTAHUS

CEIbCKOXO3IMCTBEHHBIX JKMBOTHBIX.

IV.IIEPEYEHB JIUTEPATYPbI, HEOBXOJUMOM JIJI1 OCBOEHUSI JIUC-
UIIJIMHBI

5.1. OcHoBHas JuTEpaTypa

1. O. b. KonoBasios, B. B. IleutbneB, T. U. Xynanapus, B. C. PyGen. O0mas cenexius

pactenuii : yueonuk juist By30B / FO. b. Konosanos, B. B. ITeuibnes, T. W. Xynamapus, B.

C. Pyben. — 3-¢ um3na., ucnp. — Cankr-IletepOypr : Jlans, 2021. — 480 c. URL:
https://e.lanbook.com/book/171892

4.2. lonoJiIHMTEIbHASA JIUTEpPATypa

1. H. M. Makpymus, FO. B. Ilnyraraps, E. M. Makpymuna ['eneTuka : yueOHUK JUIsl BY-

30B / [u 1p.] ; mox penakiueit H. M. Makpymuna. — 2-e usn., crep. — Cankt-IletepOypr

: Jlans, 2021. — 404 ¢. URL.: https://e.lanbook.com/book/158959

V.HIEPEYEHb PECYPCOB UH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «<MHTEPHET», HEOBXOJUMBIX
JJIAA OCBOEHUSA TN CHUIIJIMHBI
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CchlIKa Ha

HaumeHnoBanue pa3padoTku B

" uHGopManHOHHBII pecype 2JIeKTPOHHOIi opme Aocrymnocts
1. https://stepik.org/course/70/syll | MonekynspHasi GHONIOTHS 1 CBOOOIHBII AOCTYII
abus TCHETHKA

http://molbiol.ru

MonekysipHasi OMOJIOTHUS

CB0OOAHBIH JOCTYI

3. http://biomolecula.ru

buomonekyna

CBOOOAHBIN TOCTYIT

VI.COBPEMEHHBIE ITPO®ECCHUOHAJIBHBIE BA3bl JTAHHBbIX
N UTHOOPMAIIMOHHBIECIIPABOYHBIE CUCTEMbI

1. http://www.biblioclub.ru

DNeKTPOHHO-O0MOIMOTeYHAs
cuctema (3bC)

YHuBepcurerckas OMOIMOTEKa OH-
JanH

Perucrpanus uepes nodoit
YHUBEPCUTETCKHUI KOMITb-
I0TEp.

B nansHelmem npeno-
CTaBJIIETCS. HEOTPAHUYEH-
HbII UHAUBUIYAJbHBIN
JOCTYII U3 JII000H TOUKH, B
KOTOPOU UMEETCS TOCTYII
K cetd MHTEepHET

http://sysres.isa.ru

Poccuiickas akanemus Hayk, HcTu-
TyT cuctemHoro ananuza PAH; Un-
dbopmarmonnas cucrema dGunocodus
Y METOJIOJIOTHS HAYKH B JKypHaJe
«Bonpocs! puiocopun»

CBOOOIHBII JOCTYTI

3. | www.elibrary.ru

Poccuiickuit nHpOpMaMOHHBIHI Op-
TaJl B 00JIACTH HAyKH, TEXHOJIOTHH,
MEIUIMHBI 1 00pa30BaHus

CB0OOHBIH JOCTYI

4. | www.consultant.ru

Poccniickas KOMIIBIOTEPHAS CIIPABOY-
HO-IIPaBOBasi CUCTEMA

CBoOOAHBIN TOCTYI

VIil. JMOEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE ITPO-

I'PAMMHOE OBECIIEYEHHUE

[Ipu peanuzaruu y4yeOHON TUCHUIUIMHBI MPUMEHSETCS CIEAYIOIIee JTUIEH3MOHHOE
1 CBOOOHO paclpoCTpaHsIeMOe MPOrpaMMHOe o0ecTieueHHeE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.


http://www.biblioclub.ru/
http://sysres.isa.ru/
http://www.elibrary.ru/
http://www.consultant.ru/

ViIl. OBGOPYAOBAHUE U TEXHUYECKUE CPEJICTBA OBYYEHUSA, HEOB-
XOAUMBIE U1 OCYIHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA
o AMCIUIIJIMHE

Y4eOHbIe 3aHIATHS TTPOBOIITCS B ayIUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIUATH3UPO-
BaHHOW MeOeJbI0, B TOM YHCJIe CTAlMOHAPHBIMH WIIA MEPEHOCHBIMHA TEXHUYECKUMU CPEJI-
CTBaMU 00y4YeHHS (MIPOEKTOP, SKPaH, KOMIIBIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa IPOBOJAUTCS B KAOMHETaX, OCHAIICHHBIX KOMITbIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u odecneueHneM 1ocTymna
B DJIGKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.



