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Hanpagsnennocts (mpoduib) «buonorus» u « XuMusi»

Kpanuduxarus O0axanasp

Dopma o0yaeHHS 3a04Hast

OO0w1as Tpy10eMKOCTh 23ET

YacoB 1o yueOHOMY IIaHy 72 Buel KOHTPOJIS B ceMecTpax:
B TOM YHCJIE: 3auetsl 11

ayJUTOPHBIE 3aHATUS 8

caMoCTOsTeIbHas paboTa 64

Pacnpe)]e.ne}me YacoB JUCHHUIIJIMHBI IO CeMeCTpam

Cemectp(Kypc.Homep cemectpa Ha Kypce) 11(6.1) Hroro
Bun 3ansaruit VIT | PIIA | VIT | PIIJ

Jlexuuu 2 2 2 2
IpakTHyeckue 6 6 6 6
B TOM yucne uHr. 2 2 2 2
HUTtoro ayx. 8 8 8 8
Konrakrhast paboTta 8 8 8 8
Cam. Pabora 64 | 64 | 64| 64
Hroro 721 72 [ 72| 72




Hanpasnenue noarorosku 44.03.05 Ilenarornyeckoe odpazoBanue (¢ AByMst POGUIAMHI HOATOTOBKH)
Hanpasnennocts (nmpodmis) «bronorus» 1 «Xumus»
PaGouas nporpamma JUCHMIUINHBL «BBeieHnEe B OMOTEXHOIOT IO

IIporpammy cocraBui(n):
Bbooposa Hataubs 'enHagbeBHA

[Mpn HamuuK 00yYaArOUIMXCS M3 YHCIA JIUL C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBbSI, KOTOPBIM HEOOXOIUM OCOOBIH OPSIOK
OCBOCHHS AUCUUILIMHBI (MOAYJIS), O X JKEIaHUIO pa3pabaTbIBaeTCs aJalTHPOBAHHAS K OTPAHUYEHHSIM UX 3JJ0POBbs pabouas
porpamMMa JUCLHIUIUHEI (MOILYJIsT).

Pabouas mporpaMma AUCIUIUTHHBL

BBeneHue B OHOTEXHOJIOTHIO

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®DenepanbHbIi TOCY1aPCTBEHHBIH 00pa30BaTeNbHbIM CTAaHAAPT BHICIIET0 00pa3oBaHusl 10 HarpasieHuto noarorosku 44.03.05
[enarornueckoe oOpazoBanue (¢ AByMs MpoUISIMH MOJTOTOBKY) (YpOBeHb OakanaBpuata) (rmpuka3 Munodpuayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HA OCHOBAaHUU y'{e6H0ro IJi1aHa:

Hanpagnenue noarorosku 44.03.05 [enarornueckoe o6pazoBanue (C 1ByMs NpOQUIAMH HOATOTOBKH)
Hanpagsnennocts (mpoduib) «bruonorus» u « XumMus»

yrBepxkaernoro YuéusiM coBetoM CI'CITY ot 25.03.2026 mpoTtokon Ne8

Pa6ouas mporpamma o1o0peHa Ha 3aceaHuu Kadeapbl

Buosnorum, 3K0JI0rud U METOAUKH 00y4YeHHU s

IIpoTokout ot 23.06.2026r. Ne 11
3aB. kadenpoii CemeHOB A.A.

Hauaneauk YOIT

H.A. lomanuna
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Hanpasnenne noarorosku 44.03.05 Ilenarornueckoe oopazoBanue (¢ AByMst MPOMUIISIMHU TOATOTOBKH)
HanpasnenHocts (npoduiis) «buonorusi» u « Xumusi»
>ab0yasi NporpaMma AMCLUILIMHBI «BBe/ieHrne B OMOTEXHOIOTHIO»

1. HEJIM U 3AJIAYY OCBOEHUSI JUCLIUIIIMHBI (MOLYJIST)

Hesab u3yyeHus: JMCHMIIMHBI: (OPMUPOBAHUE Y O0YYAIOUIMXCS CHECIHUATBHBIX OHOJOIMYECKUX KOMIIETCHIIUH Ha 0a3e W3ydeHHs
OCHOBHBIX JOCTIKEHHIT OHOTEXHOJOTHH, e€ HAalpaBIeHUIT 1 o0JlacTell IpUMEHEHHs B MEUIIMHE, CETbCKOM XO3SHCTBE, MHUIEBOH 1
XMMHYECKOH POMBIIUICHHOCTH

3agaun W3ydeHHsl AHCIHUIUIMHBI: 3HAKOMCTBO C METOJaMH OHOTEXHOJOTHH: TCHHAs WHXXCHEPUs, KICTOYHAs WHKCHEPHUS, METOX
MOJTy4eHUs] THOPUIOM, MHUKPOOHOJIOTHYECKHH CHHTE3 IEePBHYHBIX M BTOPHYHBIX META0OJIHMTOB, METOJAMH JKOJIOTHYECKOH
OMONTEXHOJIOTHH; W3yYCHHE BONPOCOB IPAKTHYECKOTO NMPHMEHEHHS OHOTEXHOJOTMYECKHX IPOLECCOB B PA3IMYHBIX OTPACIAX
XO3SIMCTBEHHO IeATEIHHOCTH YEI0BEKa; 3HAKOMCTBO C IEPCIIEKTUBAMH PAa3BUTHSI OMOTEXHOJIOTUHU Ha COBPEMEHHOM JTaIe
O6J1acTh NpodeccuoHaIbHOM AesiTebHOCTH: 01 O6pa3oBaHue u Hayka

2. MECTO JUCHUILIUHBI (MOJY.JI5T) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI
Iukn (pasgen) OIT: |B1.0.09
2.1|Tpe601;amm K IIPeBAPUTEIbHOI 0Ar0TOBKe 00y4aloIerocs:

Coziep:xaHue JUCIMIUIMHBI 0a3UpyeTCsl Ha MaTepHale:
«buoxumust», «MonexyispHas OHOIOTHS C OCHOBaMHU OuonHpopmatuku», «Lluronorus», «boranukay, «3o0010rus
0eCIT03BOHOYHBIXY, «300JIOTHSI TO3BOHOYHBIXY, «DH3HOJIOTHS pacTeHHi», « BHOIOTHYECKHE OCHOBBI CEIIBCKOTO XO3SHCTBAY,
«"enetukay, «O0Imas IKOIOTUDY
2.2| AncuumimHbl (MOYJIM) U NPAKTHKH, IJIsl KOTOPBIX OCBOEHUE JAHHOM AUCHUTIMHBI (MOIYJIs) HEOOXOIUMO KAK
npealecTBYIONee:
«ConuasnabHast 3K0JIOTHUsl M TPUPOAOTIOIH30BaHHUE)
3. KOMIIETEHIIUA OBYYAIOUIETI'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIHUIIJINHBI
MOoAayJist)

OIIK-8 Cnioco0eH ocymiecTBJISITh eAArorn4eckylo AesiTeJbHOCTh HA 0CHOBeE CHeNMAIbHBIX HAYYHbIX 3HAHUH

OIIK-8.1 3HaeT: HCTOPHIO, TEOPHUIO, 3AKOHOMEPHOCTH M NPUHIMIIBI IOCTPOEHHS H GYHKIMOHHUPOBAHUS 00Pa30BaTe/IbHOIO
npoiecca, pojb 1 MeCTO 00pa30BaHMs B 'KU3HU YeI0BeKa H 001eCcTBa, COBPeMeHHOe COCTOsIHIEe HAYYHOH 00J1acTH,
COOTBETCTBYIOLIEll penoAaBaeMoMy NpeaMeTy; IPUKJIAJHOE 3HAUYEHUE HAYKH; cliel(puIecKre MeTo bl HAYYHOIr0

Mo3HaHus B 00beMe, 00ecleYnBAIOIIEM MpenogaBaHue YUeOHbIX NPeAMeTOB

3HaeT 00BEKThl OUOTEXHOJIOTMHU; METO/Ibl OUOTEXHOJIOTUH B CEJIEKIUH PACTEHUH, )KUBOTHBIX, MUKPOOPTaHU3MOB; TEXHOJIOTHH
TeHHOU MHXCHEPHHU: TI0JIyuYeHHE TPAHCTEHHBIX OPraHN3MOB, OJTy4YE€HHE TeHHO-UH)KEHEPHBIX OEJIKOB; TEXHOJIOIHU KJIETOYHOM
UHXEHEPUU: KIOHAIbHOE MUKPOPAa3MHOXKEHHE PACTEHUH, KIIOHUPOBAHUE KHUBOTHBIX, IIOJTYUYCHUE TMOPHIOM; TEXHOJIOTHH
TIOJTYYEeHUS] IEPBUYHBIX M BTOPUYHBIX METa0OIUTOB, IMMOOMIN30BaHHBIX (DEPMEHTOB; aCIIEKTHI YKOJIOTHIECKOH OMOTEXHOJIOTHH:
IIPOU3BOJICTBO OHOra3a, OUHCTKA CTOYHBIX BOJ U NTepepaboTKa OTXOHA0B OMOTEXHOJIOTHYECKUMH METOIAMHU

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)

Kon HaunmenoBaHue pa3/ie/ioB U TeM /BUJ 3aHATUs/ Cemectp | UacoB |UHTepakT.
3aHATHS
Pa3nea 1. TeopeTnueckne 1 NpaKTHYECKHE ACHEKTHI 0MOTEXHOJIOTHH
1.1 BbuoTexHoI0rHs Kak HayKa: 3aa4u, METObl, Tpobnems! /JIek/ 11 2 0
1.2 TIpakTHyeckue cBepllicHHus TeHHON M KJIeTOuHON uHxeHnepuu. /TIp/ 11 2 2
1.3 IonyueHne nepBUYHBIX U BTOPHYHBIX METa00OIUTOB. IH)KeHEepHas SH3MMOJIOTHl. 11 2 0
Mp/
14 TIpuMeHeHre OHOTEXHOIOTHYECKHUX MPOIECCOB [T PEUICHUS MPobieM 11 2 0
oKpyKaroei cpenst. /TIp/
1.5 Buotexnonorus kak Hayka. O6bekThI OHoTexHONMOTHH /Cp/ 11 12 0
1.6. TexXHOJIOrUs CO37IaHus TPAHCTEHHBIX Opranu3mMos/Cp/ 11 14 0
1.7 KnonansHoe MukpopasmHoxenue pacrenuil. Kpuocoxpanenue/Cp/ 11 12 0
1.8 Kierounas unxenepus B meaunuae /Cp/ 11 12 0
1.9 TIpuMeHeHre OHOTEXHOIOTHYECKHUX MPOIECCOB [T PEUICHUS MPobieM 11 14 0
okpyxaroueit cpensl/Cp/
/3a4eT ¢ OLEHKOM/ 11 0 0

5. OneHOYHbIC H METOJUYCCKHE MATEPUAJIbI 110 JHCHHUILINHE (MORYJII0)
5.1. Conep:xanne ayIMTOPHOI padoThI MO AMCHUILINHE (MOIYJIIO)

11 cemectp, 1 Jekuus, 3 NPaKTHYECKUX 3AHATUS
Pa3gen 1. Teopetnyeckue H NpaKTHYeCKHe aCNeKThbl 0HOTEXHOJIOTHU
Jlexuus Nel (2 gaca)
BuortexHomorus Kaxk HayKa: 3a1a4M, METOABL, IPOOIEMBI
Bomnpock! u 3ananus
1. 3agauu, MeToAbI, NPOOIEMBbI OMOTEXHOJIOTHH.
2. I'eHHast HHOKEHEPHs1, KIIETOYHAS! HH)KSHEPH S, IPOU3BOJICTBO METa0O0INTOB.
3. buotexHonorus B penieHuH NpodaeM OKpYKaroen cpeapl
IIpaxrnueckoe 3ansTre Nel (2 gaca)
[IpaxkTuyeckue cBeplICHNs TEHHON U KJIETOYHON UHKEHEPHH.
Bomnpocs! u 3ananus
1.ITomy4eHne TpaHCTEHHBIX OPraHu3MOB. I M-IIPOYKTHI.
2 KioHaipHOE MHKPOPa3MHOKEHUE PACTECHHIA.
3.KnonupoBaHue KMBOTHBIX.
4. PaboTb! co cTBOJOBBIMU KiIeTKamu. DKO
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Hanpasnenue noarorosku 44.03.05 Ilenarornyeckoe odpazoBanue (¢ AByMst POGUIAMHI HOATOTOBKH)

Hampasnennocts (npoduib) «buonorus» u « XuMusi»
>a004asi IporpaMma JUCIUILIHHG «BBeneHne B OHOTEXHOIOIHION

Ipaktuueckoe 3ansTre No2 (2 vaca)

HOJ’Iy‘IeHI/Ie NEPBUYHBIX 1 BTOPUYHBIX MeTa0O0JINTOB. I/IH}I(eHepHaﬂ OH3HUMOJIOT U

Bompocsr u 3aganus

1.MukpoOnoI0ru4eckuii CHHTE3 aMUHOKUCIIOT

2. MUKpOOHOIOTHYECKUI CHHTE3 BUTAMUHOB

3. MUKpOOHOIOTHYECKUI CHHTE3 BTOPHUYHBIX META00JIMTOB (aHTHOMOTHKOB U CTEPOHIOB)
4. UmxeHepHast 3H3UMOJIOTH

[TpumeHeHne OHOTEXHOJIOTHIECKUX MPOLECCOB UL PEIICHUs IPOOJIeM OKPYKArOLeH cpebl

[Ipaxruueckoe 3ansTre N3 (2 yaca)

BOHpOCLI U 3aJ1aHusL

1. Ouncrka cTouHbIX BOX (puibm).
2. ITepepaboTka TBEpABIX OTXOAOB (HHIBM).
3. buokoHBepcus Oromaccs! B onoras

5.2. Conep:xaHne caMOCTOSITeILHON PA0OTHI IO AHCIUILTHHE (MOJIY.TIO)

Conep:xaHue 00513aTe/IbHOM CAMOCTOATE/ILHOI Pa00OThI 10 TUCHUILIMHE

Ne /i TeMbI TUCITUILINHBI Copep:xaHue caMOCTOSATEIbHOI padoThI Hponykrsi
JeATeTbHOCTH

1 Buorexnonorus KaKk | 1.bakTepuu v BUPYCHI Kak 0OEKTHI OMOTEXHOJIOTHH. IIpesenranus
HayKa: 3ajaqd, MeTolbl, | 2.I'puObI Kak 0OBEKTHI OMOTEXHOIOTUN IIpe3enranus
poOIeMBI 3.PacTeHus Kak 00BEKTHI OMOTEXHOJIOTHH IIpesenrarust
OO6BeKTHI 4 )KuBOTHBIE KaK 00BEKTHI OMOTEXHOJIOTHH. IpesenTarust
GroTexHoIOrHU 5.BHOTEXHOJIOTHs B MEAUIIMHE U (hapMalleBTHKE IIpesenranus

2 Texmonorms  cosmanms | 1.I'M-pacrenus [IpesenTanus
TPAHCTCHHBIX 2 I'M-XHUBOTHBIE IIpesenTanus
OpPTraHU3MOB. I'ennast | 3 M-npoayKThl IIpesenranus
WH)XEHEPHsI TPOKAPUOT 4 EBreHuKa IIpesenranus

3 KnonansHoe 1.CTBOIOBBIC KIIETKH IIpezenTamnms
MHUKPOPa3MHOXKCHUE 2.KioHanbHOE MUKPOPa3MHOKEHUE PACTEHUIA IIpesenranus
pacTeHuil. 3.KnonupoBaHue >KUBOTHBIX IpesenTanus
Kpuocoxpanenue

4 Knerounas umkenepusa B | 1.9KcTpakopropaibHOE OILIOOTBOPEHHE YeTIOBEKa Ipesenranus
MEIUIIHE

5 [Ipumenenne 1.04ncTKa CTOYHEBIX BOJ IIpezenTamnmst
OHOTEXHOJIOTHYECKUX 2.Buouncrka BO3ayXxa HpeSeHTaHHﬂ
TIPOLECCOB IJISI PCLICHMSI 3 .BI/IOpeMe,I[I/IaHI/Iﬂ Hpe?)eHTaL[I/I}I
npoGIIeM OKpYKaromeH 4 Ilonyuenue Omorasa. buosHepreruka [pesentarus
cpebl 5.IlepepaboTKka TBEPIBIX OTXO/IOB. IpesenTanus

6.BepMUKYIBTHBHPOBAHNE ¥ BEPMHUKOMIIOCTHPOBAHHE. Tpesenranus
ConepixaHue caMOCTOSITEIbHOI PaGOTHI 1O AMCHUIJINHE HA BHIOOP
Ne n/m TeMbl TUCHUTLTHHBI Coaep:xkaHue caMOCTOSITEILHOI padoThI Tponykrsi
eI TeIbHOCTH

1 «OTHYecKue poOIEeMbI 9KCTpaKOpHOpaIbHOro | Dcce

Krnerounast nHyxeHepHst
OIUIOJJOTBOPEHHUSI YeJIOBEKA U KJIOHHUPOBAHUSI»

2 Knerounas nnxenepus «Komnnexiuu 1 KpuoOaHKH KIETOYHBIX KYJIBTYP» Koncnekr

3 Okojoruueckas «broOUYNCTKA Ta30BO3AYIIHBIX BEIOPOCOBY Koncnekr
OMOTEXHOJIOTHS «bHOreoTeXHOIOrusl U NOJIY4YEHUE METAIIIOB) Koncnekr

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

IMpu opranu3anuy U3y4eHUs! TUCIUIIMHBL OyAYT UCIIOIb30BaHbI CIEAYIOIUE 00pa30BaTeNIbHbIE TEXHOIOTHU:
MH(POPMAIOHHO-KOMMYHHUKAI[HOHHbBIE TeXHOJIOTHN (ndpoBas mnarhopma «MAX»), TEXHOIOTHS OpTaHU3ALNH CAMOCTOATETBHOM
PpaboThI, TEXHOJIOTHS PEIICKCUBHOTO OOYUYEHUsI, TEXHOJIOTUS MOLYJIBHOTO O0YUEHHUS, TEXHOJIOTHS UTPOBOTO OOYUEHUsI, TEXHOJIOTUH
IPYIIIOBOH AMCKYCCUU, HHTEPAKTUBHBIE TEXHOJIOIMHU, TEXHOJIOIUS IPOOIEMHOr0 00Y4€eHH s, TEXHOJIOT Ul OpraHU3alUu1
y4e0HO-HCCIIEOBATEILCKON JEITEIbHOCTH, TEXHOIOTHSI IPOSKTHOTO 00YUCHHUS!, TEXHOJIOTHS PA3BUTHSI KDUTUUYECKOTO MBIIIITICHHS.

5.4. Texkyumii KOHTPOJIb, IPOMEKYTOUHbIH KOHTPOJIb M MPOMEKYTOYHAS ATTECTAIUS

BannpHO-peiiTrHroBast KapTa AUCLUILIMHEL 0pOpMIIeHA KaK NPHIOKEHHE K paboueil mporpaMMe IUCIUIUIUHBL.
®DOoH/1 OLIEHOYHBIX CPEJICTB JUIS MPOBEJICHNS IPOMEKYTOYHOM aTTECTAMU 00YYaIOUIMXCS [0 AUCIUILTHE 0()OPMIIEH OTIEIbHBIM

JIOKYMCHTOM.

6. YHEBHO-METOJNYECKOE I TH®OPMAIIMOHHOE OBECHHEYEHHUE

Jara oOpallieHus K 3JIEKTPOHHBIM YU4eOHBIM U3AaHUAM, JIEKTPOHHBIM 00pa30BaTENIbHBIM PECYPCAM, COBPEMEHHBIM 0a3aM JaHHBIX U
nH(OPMALIMOHHBIM CIIPAaBOYHBIM CUCTEMAaM COBIIAJIAeT C AaTOH YTBEpKIACHUS paboueil IporpaMMbl

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOpHI,

3aFHaBI/Ie, CCBhIJIKA Ha 3JICKTPOHHYIO 6I/I6J'II/IOT6‘IHyIO CUCTEMY

W3narenscTBO, TOI

JI1.1

ITax, 1. B.

Beenenue B OnorexHosoruto : yuebHoe mocodue : [16+] / U. B. Iak, O. B.
Tpodumos, O. A. Bennuko ; TIOMEHCKHIA TOCYJapCTBEHHBI YHUBEPCHTET.
— 3-e u3f., nepepad. u gom. — 160 c. : w1, — PexumM gocTyna: no moJmcke. —

Tromens : TroMeHCKuUi
TrOCyIapCTBEHHBII
yauBepcuteT, 2018.
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Hanpasnenue noarorosku 44.03.05 Ilenarornyeckoe odpazoBanue (¢ AByMst POGUIAMHI HOATOTOBKH)
HanpasnenHocts (npoduiis) «buonorusi» u « Xumusi»
Paboyas nporpamMma JUCHMILUTHHBI «BBeneHne B OHOTEXHOIOIHION

URL.: https://biblioclub.ru/index.php?page=book&id=567615. — bubmmorp.:
c. 144. — ISBN 978-5-400-01454-3. — TekcCT : 3JICKTPOHHBII.

JT1.2 BuorexHomorus : y4eOHMK M TPaKTUKYM JJisl By30B/ Tox penakuueii|Mocksa : 3aaTenbcTBO
H.B. 3arockuna, |H. B. 3arockusnoii, JI. B. Hazapenko. — 4-e u3n., ucrp. u non. — Mockaa :|IOpaiir, 2025.

JI.B. Hasapenko |W3maremsctBo [Opaiit, 2025.— 384 c.— (Beicmiee oOpasosanue). —
ISBN 978-5-534-16026-0. — Tekcr : anekTpoHHbd // OOpa3oBarenbHas
miarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/567470 (nata
obpamienus: 11.06.2026)

J13 [AA. BruorexHonorust. [IpakTuueckuil Kype @ y4eOHHK M IPaKTHKyM Uit By3oB /|Mocksa : U3narenscTBo
KpacnomranoBa |mox penakmueit A. A. KpacnomranoBoit. — MockBa : HWzmarensctso|lOpaiit, 2026.

HOpaiir, 2026. — 174 ¢c. — (Beicmee oOpa3oBaHue). —
ISBN 978-5-534-20448-3. — Tekcr : anekTpoHHbd // OOpa3oBarenbHast
miarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/589750 (nata
obpamienus: 11.06.2026).

6.1.2. lonoJiHuTebHAS JIUTEpaTypa

ABTOpI)I, 3aFHaBI/Ie, CCBbUIKaA Ha 3JICKTPOHHYIO 6H6HI/IOTC‘{HyIO CUCTEMY I/I3)13.TCJ'H)CTBO, rona
COCTaBUTCIIN

JI2.1 |JI.B. HazapeHko u|BHOTEXHONOTHS ~ pacTeHWid : y4eOHMK M TpakTHKyM Juisi  By3oB /|Mocksa : U3narenscTso

Ip JI. B. Hazapesko, FO. . JTonrux, H. B. 3arockuna, I'. H. Pangyruna. — 2-¢[fOpaiit, 2026.
u3a., ucnp. u gon. — Mocksa : M3aarensctBo Opaiit, 2026. — 161 c. —
(Beiciiee  obpasoBanue). — ISBN 978-5-534-05619-8. —  Tekcr

anekTpoHHbld  //  OOpa3zoBatenbHas 1uatgopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/584895 (nara obpammenus: 11.06.2026).

6.2 IlepeyeHb MPOrpaMMHOIo odecredeHust

Acrobat reader DC;

Dr.Web Desktop security, Dr.Web Server security;

GIMP;

Moti oduc, cepBuchl Sunekc 360 mis obpazoBanus (mouta, Suaexc Juck, Aunexc Tenemoct, SHaeke nokymenTs, Kanenmnaps);

MHorodyHKIIMOHAILHBIH cepBrc oOMeHa nHdopMmarmein Max;

Apxusatop 7-Zip;

Bpaysep SIHnekc ans opranuzanui.

6.3 Hepeqeﬂb HH(]]OpMaIIHOHHbIX CIIPABOYHLIX CUCTEM, IIpO(l)eCCl/IOHaJIle)lX 0a3 JAAHHBbIX

- OBC «YHuBepcurerckas OMOIMOTEKa OHIIAWHY

- basbl nanHbIX Springer eBooks

- Emnnoe comeprxanue obmiero oopazosanus https://edsoo.ru/

- Bubsoreka nndpoBoro 06pazoBaresbHOr0 KOHTEHTa hitps:/Monypoku.pd)/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIUITIJIMHBI (MOAY JIS)

7.1|HanmeHOBaHHe CHEIMAIBLHOTO TOMEIICHHUS: yaeOHas ayUTOPHS JUIS IPOBEICHUS JTEKIIMOHHBIX 3aHATHH, MPAKTHIECKUX
3aHATUH, TPYNIIOBBIX KOHCY/IbTalUi, HHAUBULYaNbHBIX KOHCYJIBTALUN, TEKYIIEr0 KOHTPOJISL, IPOMEKYTOUHOH
arrecTarnuy, YueOHas aynutopus. OcHameHHOCTs: MenoBast gocka-1mr., Kommiekt yae6nolt Mebenn, HOYyTOYK,
IPOEKIIMOHHOE 000pYyAOBaHNE (MYIbTUMEAUNHHBINA IPOSKTOP U 3KPaH).

7.2|HaumeHoBaHuE CrIENMAIbHOTO OMEIEHHS: TOMEIIEHHE JJIsi CAMOCTOATENILHON paboThl, YNTaNbHBIH 3al1.
OcHameHnHOoCTb: [TK-4mT. ¢ BO3MOXHOCTBIO OAKIIIOUEHUS K ceTH «IHTepHeT» U oOecreueHneM 10CTymna B
JJIEKTPOHHYIO MH(pOopMannoHHO-00pazoBarenbHyo cpeny CI'CITY, ITucemenHsbl cton-4 mT., [TapTra-2 mir.

8. METOAUYECKHE YKA3AHMUS 10 OCBOEHUIO JTUCIIUIIJIMHBI (MO Y JISI)

Mertoandeckue peKOMEHAMK AJIsl CTYI€HTOB 110 OPraHU3aluy U3y4EeHUs TUCLIUIUIMHBI

B Hauane u3y4yeHUs TUCLUILIIMHBI CIeLyeT OBTOPUTh MAaTEepHall IIKOJILHOTO Kypca OMOJIOTUM U MaTepual BY30BCKHX KypCOB IIO
CENTbCKOMY XO03SHCTBY, (DU3HOJIOTHH PAaCTEHHUH, IKOJIOTHH.
B ocHoBe u3yueHus Kypca «BBeneHue B OHMOTEXHOJOTHIO» JIEKHUT OaliabHO-peiiTMHroBas cucrema. lIpucTymas K H3ydEHHIO
OMOTEXHOJIOTUH, BHUMATEIILHO 03HAKOMBTECH C OAINIbHO-PEHTHHIOBON KapTOW JAUCIMILIIMHBL.
IMpakTuyeckue 3aHATUSA OyayT NIPOXOJUThH C IPUMEHCHHUEM MPE3eHTanuil — JOKIAA0B 10 Pa3IMYHbIM TeMaM IUCIUIUINHGI, JOKIaIbI
BBIOMPAIOTCS CaMHMHU CTYIEHTAMH M HPEACTAaBIIIOTCS Ha oOcyxkIeHue Bced rpymmbl. K NpakTHUECKMM 3aHSATHSAM CIENyeT
MOBTOPUTH (BBIYYUTH) COOTBETCTBYIOLIMH JICKIMOHHBIM MaTepual, TaKk Kak ONpoc OyIeT HPOXOAUTHh CAMBIMH Da3NIUYHBIMU
croco0amu.
[To kaxmoit Teme Kypca OMOTEXHOJIOTHH IMPEIYCMOTPEHO BBITIONIHEHHE 33/IaHUil Ul CaMOCTOSTEIbHOW paboThl. YacTh 3amaHuii
o0s13aTenbHa U1 BCEX CTYICHTOB, a YaCTh — BBIIOJIHAETCS 110 BBIOOPY CTYy/EHTA.
WtoroBasi omeHka BBICTABIAETCS IIPENOAABATENeM Ha OCHOBE HAaOpaHHBIX CTYJEHTOM OajloB B Mpoliecce H3ydeHHs Kypca
OMOTEXHOJIOTHH.
Ha 3auete cTyneHT MOXeT 100paTh Hy)KHOE KOJTMYECTBO OAJLIOB /151 BEICTABICHUS XKEIaeMOM OLICHKH, BBIITOTHUB PsIJl KOHTPOJIBHBIX
3aJIaHuH.

Metoandeckre peKOMeHAAUK IS IpenoAaBaTelieil Mo opraHu3aluy U3y4eHUs TUCIUIUINHBI
e 1 3a1a41 AUCHMILIMHBI PEATM3YIOTCS B CHCTEME MPOQeCcCHOHAIBHON MOATOTOBKH CTYACHTOB K paboTe B ILIKOJIE, BKIIOYAOLIEeH
JIEKLIMOHHBIN KypC, IPAaKTHIECKUE 3aHATUS U CAMOCTOATENBHYIO PaboTy.
B nexnMoHHOM Kypce paccMaTpHBAIOTCS TEOPETHYECKHE OCHOBBI OMOTEXHOJOrMH. UTeHHe JIeKUUH [OJDKHO CONPOBOXKIATHCS
JIEMOHCTpaLel JeKTPOHHBIX Ipe3eHTauui U BuaeoduibMoB. [IpakTuyeckue 3aHATUS HAlElNeHbl HA M3YUCHHE M 3aKpeIUIeHue
YCBOCHHBIX 3HaHWi, (OPMUPOBaHHE W COBEPIICHCTBOBAHWE HEOOXOAWMMBIX YMEHHWH, HM3YyYeHHe IONOJHUTENFHOrO MaTepHala,
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Hampasnennocts (npoduib) «buonorus» u « XuMusi»
PZiG()‘I’dS[ IporpamMma JUCHHUITITIMHBI ((BBC,’[CI[HC B 6]10lCX]IOJOl'H]O))
MMEIOLIEr0 MPaKTHYecKoe 3HadeHue. PaboTa CTYICHTOB MOApa3syMEBAaeT OPTraHU3ALHI0 ACATEILHOCTH MO PabOTe ¢ MCTOYHHKAMHU
nH(OpMaIK, TOATOTOBKY AOKIAJOB M Mpe3eHTauuii mo mpeamery. CamMocTosiTensHas padoTa CTYICHTOB BKIIOYAET B cels
0053aTeNIbHYI0 YaCTh U Ha BBIOOP CTYJICHTA.
OreHka KayecTBa CHOPMHUPOBAHHBIX KOMIIETECHIUI OCYIIECTBISICTCS B YCIOBHUSIX OalbHO-PEHTHHIOBOM CHUCTEMBI OIICHHBaHHUS
pe3yabTaToB 00yYCHHUSI.
ITpoMesxyTOYHAsT aTTECTAlMs CTYJACHTOB IO JUCHHUIUIMHE OCYHIECTBISAETCS B (OpMe 3adera C OIEHKOH C HCIOJIb30BaHHEM
KOHTPOJIBHO-M3MEPHTEIBHBIX MAaTEPHAIOB (POH/IA OLICHOYHBIX CPEACTB.
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BaﬂHBHO-peﬁTHHFOBaﬂ KapTa JUCHUIIIINHBI ((BBGZ[GHI/IG B OMOTEXHOJIOTHIO»

IIpunoxxenue

Bun xonTpOIS MuHHMallbHOE KOJIMYECTBO | MakcuMaabHOE KOIUYECTBO
OastoB OastoB
Pa3nen «TeopeTnyeckne M MPaKTHYeCKHE ACMEKTHI 0HOTEXHOJIOTHI
1 AynutopHas pabora 20 35
2 CamocrostenbHas paboTa (crenuanbHble 00s3aTeNbHbIE (HOPMBI) 10 20
3 CamocrostenbHas pabora (crenuanbHble OPMBI Ha BEIOOD CTYIECHTA) 6 11
KoHTpoJIbHOE MEPOTIPHSATHE 110 pa3ieny 20 34
HUroro: 56 100

Bunpr kouTpOIS

Ilepedens wim npuMeps! 3aJaHUH, KPUTEPUH OLIEHKH U KOJTUIECTBO OaioB

Tembl anst u3ydeHust 1 00pazoBaTEIbHEIE
Pe3yIBTATHI

Texkymmii KOHTPoJIb Mo pa3aeny «TeopeTnyeckne U NpaKTHYeCKHE ACEKTHI OMOTEXHOJOTHH»

1

AynutopHas paborta

1.ACNIeKTbl TeHHOW WHXKeHepuH: ['eHHas WHKCHEpHs KaK METOJ OMOTeXHONOTHH. OTIWYUS TCHHOM HH)XECHEPUH OT
ceneknuy. MeTo/bl oJTydeHusl TPaHCTeHHBIX pacTeHuil. HanpapieHus reHHOM NHXEHepUH pacTeHuil.

Kpurepun onenkn: OTBET Ha BOIIPOC OLIEHUBAETCS COTIACHO KPUTEPHUSIM YICHHUECKOH OLEHKHN OT «1» M0 «5»
MakcumanbHOe KOJIMUeCTBO OalIoB 3a 3a/laHue — 5 0aJuioB.

2. TlonmydeHWe TpaHCTEHHBIX JKUBOTHBIX. [lonydueHue psjga OEIKOB METOJaMH TE€HHOH HH)XEHEepuH. | eHoTepamnws:
CYIIHOCTb, IPOOJIEMBI.

Kpurepun onenxu: OTBEeT Ha BOIPOC OLIEHUBAETCS COTVIACHO KPUTEPUSAM YUYEHHUYECKOH OILIEHKH OT «1» 110 «5»
MakcumanbHOe KOJIMYecTBO OAIUIOB 3a 3alaHue — 5 6aJuioB.

3.ACneKThl KJIETOYHOW HMHXeHepuu: KynbTypa KIETOK M TKaHeH Kak MeTOJ] OMOTeXHOJIOTMH (MEXaHH3M). Y CIOBHS
KyJbTUBHPOBAHMS M XapaKTePHCTHKa KaJUTyCHBIX KIETOK. MopgoreHes B KaTyCHBIX KieTkax. [IpenmMymiecTsa
KJIOHAJILHOT'O MUKpOpa3MHOXkeHus. ComaTuueckasi riopuu3anus.

Kpurepun onenxu: OTBET Ha BOIPOC OLIEHUBAETCS COTJIACHO KPUTEPUSAM YUEHHYECKOH OLIEHKH OT «1» 110 «5»
MakcumanbHOe KOJIMUeCTBO OaIoB 3a 3alaHue — 5 6asuioB.

4. KynbTypa JyKapHOTHYECKHX KJIETOK XHBOTHBIX. KIOHHMpOBaHME Kak MeTox OWoTexHojoruu. IIpocmorp ¢uiubMa
«KItoHnpoBaHue», OTBETHI Ha BONPOCHL. [ HOPUIOMBI.

Kpurepun onenxu: OTBET Ha BOIPOC OLIEHUBAETCS COTJIACHO KPUTEPUAM YUEHHUYECKOH OLIEHKH OT «1» 110 «5»
MakcumanbHOe KOJIMUeCTBO 0aIoB 3a 3alaHue — 5 6auioB.

5.ACmeKThl TIPOW3BOJACTBA NEPBUYHBIX M BTOPUYHBIX MeTabonutoB: IIpomsBoiacTBo amuHOKHCIOT. IIpou3BomcTBO
BUTAaMHHOB. HpOI/I?)BOlICTBO aHTI/I6I/IOTI/IKOB. BTOpI/I‘{HbIC MCTa6OJTI/ITLI PACTUTEIIBHOI'O IMTPOUCXOKIACHNS.

Kpurepun onenku: OTBET Ha BOIPOC OLIEHUBAETCS COTJIACHO KPUTEPUAM YUEHHUYECKON OLEHKH OT «1» 10 «5»
MakcumanbHOe KOJIMUeCcTBO OaIoB 3a 3alaHne — 5 0asioB.

6.OH3uMarnyecKas HmxeHepus. iMmoOnin3oBaHHble GepMeHTHI. BUOTEXHOIOTHS B MUIIEBOH HPOMBIIIIIEHHOCTH.
Kpurepun ouenxu: OTBET Ha BOIPOC OLIEHUBAETCS COINIACHO KPUTEPUSAM YUEHUUYECKOH OLIEHKH OT «1» 110 «5»
MakcuManbHOe KOJIM4ecTBO OaiIoB 3a 3a/1aHue — 5 0aioB.

7.ACIIeKTHI HKOJIOTHYECKOH OMOTEXHONOTHH: 3a1a4u 1 HANPaBICHUs 9KOJIOTHYECKOi O1oTexHOoIorul. OUYrCcTKa CTOYHBIX
Boz. IlepepaboTtka TBepabIx 0TX010B. [lomydenue 6uonoruuecku uncToit sHepruu. buoras. [IponszBoncTBo 3TaHOIa
Kpurepun onenku: OTBET Ha BOIPOC OLIEHUBAETCSI COMIACHO KPUTEPUSAM YUEHHUYECKOH OLIEHKH OT «1» 110 «5»
MakcuManbHOE KOJIMUYecTBO 0ajlIoB 3a 3a1aHue — 5 0aJIoB.

1.bruoTexHONOTHA KaKk HayKa: 3aJadd, METOJBI,
poOIeMbI, OOBEKTHI.

2.I'eHHasl WH)XXEHEpPUS PACTCHUN, >KUBOTHBIX,
YeJI0BeKa

3. KnerouHast uHXeHepHs.

4. IlpousBoactBo MerabonuToB. MmkeHepHas
9H3UMOJIOT Ul

5. Dkonoruueckast OMOTEXHOIOTHU

3HaeT  OOBEKTHI  OMOTEXHOJOTHH,  METOJbI
OUOTEXHOJIOTUH B CENEKLHU PACTEHUH, JKUBOTHBIX,
MHUKPOOPTaHU3MOB; TEXHOJIOTHH TEHHOU
MH)KSHEePUH: HOJydeHHe TPaHCI€HHBIX
OpraHnu3mMoB, TOJIyUCHUEC TCHHO-UHKCHEPHBIX
0e/IKOB; TEXHOJOIMH KIETOYHONH HWHXEHEPUH:
KJIOHAIBHOE  MHKPOPa3MHOXKEHHE  PaCTCHHH,
KJIIOHHPOBAHHE JKUBOTHBIX, TOJy4eHHE THOPUIOM;
TCXHOJIOTHHU NMOJYYCHUSA NCPBUYHBIX U BTOPUYIHBIX
MeTabOoIUTOB, WMMOGHIN30BaHHBIX (EPMEHTOB;
ACIICKThI 3KOJIOTHYECKOM 6I/IOTCXHOHOT‘I/II/I:
HPOM3BOJICTBO OMOra3a, OYMCTKA CTOYHBIX BOA M
nepepaboTka  OTXOMOB  OHOTEXHOJOTHYCCKHMH
MeToaamMu
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CamocrosTenbHas
pabora (o0s3aTenbHbIC

(bopmbI)

IMoaroToBka mpe3eHTalny Ha TEMBIL:

1.bakTepuu U BUPYChI KaK 0ObEKTbI OMOTEXHOJIOTHH.

2.I'puObI kak 00BEKTHI OMOTEXHOIOTUH

3.PacTenus kak 00bEKTHl OMOTEXHOJIOTUU

4.KuBOTHBIE KaK OOBEKTHI OMOTEXHOJIOTHH.

5.I'M-pacrenus

6.'M-XuBOTHBIE

7.I'M-npogyKThl

8.EBrenuxa

9.BbuorexHonorus B MenuIMHE U (hapMaleBTUKE

10.CTBOIOBBIE KIIETKH

11.KnoHanbHOe MUKPOPa3MHOXKEHHE pacTeHUt

12 KnonupoBaHue >KHBOTHBIX

13.DOxcTpakopnopaibHOe OINIOAOTBOPEHUE YEIOBEKa

14.0uucTKa CTOYHBIX BOJ

15.buouncrka Bo3ayxa

16.buopemennanus

17.Ilonyuenue 6uorasa. buosnepreruka

18.ITepepaboTka TBEpBIX OTXO/I0B. BepMUKYIbTHBUPOBAHHE U BEPMUKOMIIOCTHPOBAHHE.
Kpurepun OLEHKH: TOJHOTA PAacKpBITHS TeMbl — 50, TPaMOTHBIA MaKeT Mpe3eHTalud — 5 O, BKIIOYEHHE PHCYHKOB,
¢dororpaduii, cxem u TabnuI — 56, JOKIA] U BIAJICHUE MaTepHaIIoM 5 6
MakcuManbHoe KosinuecTBo 0aioB — 20 Oayios.

CamocrosiTenbHas
pabota (Ha BEIOOD
CTYJICHTA)

1. PaboTa ¢ uctouHrKamMu HHGOPMAIIMH: MOATOTOBKA KOHCIEKTa « KOJIeKIUH U KPHOOAHKY KIIETOUHBIX KYJIBTYP)
Kpureprn OrieHKH: KOHCIIEKT KPATKUM, PACKPBITHI HE BCE BUJIBI ACTIEKTHI BOMPOCA MIIH PACKPHITHI HE TOIHOCTHIO, TabIHIIa
OTCYTCTBYeT — | 0ayul; KOHCHEKT KpaTKUI, pacKpbIThl HE BCE BHJbI aCHEKTHl BOIPOCA MIM PACKPHITHI HE MOIHOCTHIO,
TabyMIa 3amoHeHa — 2 6aia; KOHCIEKT MOJHBIHN, YUTEHBI Bce TPeOOBaHMS K COIEPIKAHHIO BOTIPOCA, TabIIHIIA 3aII0JTHEHA —
3 Oamna.

MaxkcruManbpHOe KOJIM4eCTBO 0auIoB — 3 Gaa.

2. Dcce «ITHUecKre MpodIeMbl SKCTPAKOPIIOPATEHOTO OILIOIOTBOPEHHS YEIOBEKA H KIIOHUPOBAHHSD)

Kputepun OLeHKH: 3cce He BRIpaXKaeT JINYHYI0 TOYKY 3pEHHUs aBTOopa — 2 6aslia; coepkaHue cce KpaTko — 3 6asuia; acce
BBIP@XKAET JINYHYIO TOYKY 3PEHHSI aBTOpa, HO HANMCAaHO CO CTHJIMCTHYECKUMH olnubOkamu — 4 Oayura; scce HammMcaHo
CTHJINCTUYECKH U OMOJIOTHYIECKH IPAMOTHO, BBIpaXKaeT TMIHYIO TOUKY 3pEHHS aBTopa — 5 6ayuion

MakcumanbHOe KOJIMYecTBO OaIIoB — 5 6alioB.

3. Pabora ¢ ucrouHukamu HH()OPMAIIMHK: ITOJrOTOBKA KOHCIIEKTA ¥ 3aroJIHEHHe TaOauIbl « BHOOYHCTKA ra30BO3AYIIHBIX
BEIOPOCOBY

Kpurepun onleHKH: KOHCIEKT KPATKHA, PACKPHITHI HE BCE BUJIBI ACTIEKTHI BOIIPOCA MITH PACKPBITHI HE TIOTHOCTHIO, TabnuIa
OTCYTCTBYeT — | Oaii, KOHCHEKT KpaTKUi, PacKphIThl HE BCE BUBI aCMEKThI BOMPOCA MM PACKPBITHI HE MOJHOCTHIO,
Ta0nuIa 3anoaHeHa — 2 6aia; KOHCIEKT ITOJIHBIA, YITEHBI Bce TPEOOBaHUS K COJIEPKAHUIO BOIPOCa, TaOJHIIa 3a0THeHA —
3 Oamna.

MaxkcumanabHOE KOJIMYECTBO OauioB — 3 Oajia.

4.Pabora ¢ uCTOUHMKaMH HH()OPMALUU: IOJrOTOBKA KOHCIEKTa «bUOreoTeXHONOrus U Noay4eHHe METAIIOB)
Kpurepun orieHKH: KOHCIEKT KPaTKUi, PAaCKPBITHI HE BCE BUIBI ACHIEKTHI BOIPOCA UM PACKPBITH HE ITOJIHOCTHIO, Ta0Iuna
OTCYTCTBYeT — | Oajul; KOHCHEKT KpaTKUi, pacKpbIThl HE BCE BUJbI ACHEKThl BOIPOCA MM PACKPHITHI HE HOIHOCTBIO,
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TabIIHIIA 3aroJiHeHa — 2 6ajuia; KOHCIIEKT MOJHBIH, YUTEHBI BCe TpeOOBaHHMS K COJICPKaHHIO BOTIPOCA, TAOJIUIIA 3aII0JIHEHA —
3 Gamna.

MakcumaapHO€e KOJIMYECTBO 0aIoB — 3 Oaina.

KoHTposbHOE MEpONPUSITHE
1O paszaeny

Bomnpocsr:

1.I'eHHast MHXXEHEPHUS KaK METOJ OMOTeXHOIOTUH. OTIINYNS TeHHOM WH)XEHEPUH OT CEJICKIIUH.
2.MeToapl [TOSTy4eHHUs] TPAHCTEHHBIX PACTEHUH.

3.Hampagnienust TeHHOW WHKXEHEPUH PACTCHHN.

4.Tlomy4eHue TpaHCTEHHBIX )KUBOTHBIX.

5.ITony4enue psina GENKOB METOJIJaMH T€HHON MHKCHEPHUH.
6.I'eHoTepanus: CylmIHOCTb, IPOOIEMBI.

7.KynbTypa KJI€TOK U TKaHEeH Kak MeToJ] OMOTEXHOJIOTHH (MEXaHU3M ).
8.V croBHs KYIbTUBAPOBAHHS U XapaKTEPUCTHKA KAIUTYCHBIX KIIETOK
9.MopdoreHes B KaJUTyCHBIX KIIeTKax. [IpenmyIiiecTBa KIIOHATBHOTO MUKPOPA3MHOKECHHUSI.
10.ComaTtuyeckasi THOpUIM3ALUSL.

11. KynmeTypa 3yKaprHOTHIECKHX KIETOK )KHBOTHBIX.

12. KnoHupoBaHHe Kak MeTO]l OMOTEXHOJIOTUH.

13. TuOpuaOMBLI.

14. TTonyyeHne nepBUYHBIX META0OIUTOB

15. TTony4yeHne BTOPUYHBIX METAOOIHTOR.

16. IMMoOHIM30BaHHbIE (HEPCEHTBHI.

17. IlepepaboTKa TBEPIBIX OTXOOB.

18. BepMHUKYyIbTHBHPOBAHHE.

19. OuncTKa CTOUHBIX BOI.

20. TToyuenune Ouorasa.

MakcuManbHOe KOJIMuecTBO 0anioB — 34 6ajuios
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