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AHHOTaNUA

JucnumimHa «buoTexHOIorus» OTHOCUTCS K oOs3arenbHOM wacTu bioka 1 ucnwm-
wmHel (Moayn) b1.0.38 moaroToBku cTyneHTOB 1o HampasieHuto moarotoBk 36.03.02 «3o-
oTexHUs». JIucIuIUIMHA pean3yeTcs B MHCTUTYTe [IpuKiiagHol OMOTEXHOJOTHH U BEeTepUHAp-
HOW MenuIHBI Kadenpoii «Pa3BeneHne, reHeTHKa, OMOIOTHS M BOJHBIE OMOPECYPCHI».

JlucuuiuinHa HarejaeHa Ha (GopMHUpOBaHKE 00IIEPO(heCCHOHATLHON KOMITCTCHITHH:

OIIK-2 — CriocobeH oCyIIeCTBISATh MPOPECCHOHATBHYIO JIESITEIbHOCTD C YI€TOM BIIH-
SIHUSL Ha OPT'aHHU3M JKUBOTHBIX MPUPOIHBIX, COIMATbHO-XO03IHCTBEHHBIX, TEHETUICCKUX U KO-
HOMUYECKHUX (PaKTOPOB.

ConepxaHue AUCIHUILIMHBI OXBAThIBAET KPYI BOIPOCOB, CBA3aHHBIX C I'€HETHYECKOM,
KJICTOYHOW WHXKEHEPHEW M HAHOTEXHOJIOTHSIMH. PacKphITBI BOIPOCH! UCIOIB30BaHUS OMOTEX-
HOJIOTUYECKUX TIPOIIECCOB B PEHICHUU SKOJOTMYSCKUX, CEIbCKOXO3SMCTBEHHBIX, CHIPhEBBIX
pooJIeM.

[IpenogaBanue AMCHMILIMHBI TPEIyCMaTPHBACT ClEAyoImue (GOopMbl OpraHU3anuu
yueOHOro mporiecca: JeKIUH, 1abopaTopHbie paboThI, KOJUTIOKBUYMBI, CAMOCTOSITeNIbHAsL paboTa
CTY/ICHTA, KOHCYJIbTAIUH.

[TporpaMMo#l JUCHMIUIMHBI TPETYCMOTPEHBI CIICAYIOIINE BHIBI KOHTPOJIS: TCKYIIUN
KOHTPOJIb YCIIEBa€MOCTH B (hopMe TECTOB M MPOMEXKYTOYHAs aTTecTanus B (opMme 3auera ¢
OLICHKOM.

OO0mas TpyI0eMKOCTh OCBOCHHSI TUCIUIUIMHBI COCTaBIsAeT 3 3aueTHBIX enuuun, 108
gacoB. [IporpamMmoil TUCHMIUTMHBI IPEIYCMOTPEHBI JIeKIIMOHHbIe 8/2, maboparopHbie 12/6 3a-
HATUS U 84 caMOCTOSATEIbHON PabOTHI CTYIEHTa, KOHTPOJIb 4 yac.

Hcnonb3yemble COKpalleHUs
®I'OC BO — denepanbHbIil TOCYAapCTBEHHBI 00pa30BaTEIBHBIN CTAHIAPT BBICIICTO

o0paszoBaHMs
OIIOII — ocHoBHas npodeccroHabHas 00pa3oBaTeIbHAs MPOTpaMmMa
JI — nexunn

JI3 — mabopatopHbie 3aHATUS

13 — mpakTHUYeCKHe 3aHATUSL

C — cemuHapsl

CPC — camocrosTenbHas paboTa CTyIEeHTOB

1. MecTo IMCHUILINHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucnummmaa «brotexnomorusy BkimodeHa B OIIOII, B oOs3aTenbHyto wacte b1.0.38,
dopMHpyeMyI0 ydacTHUKaMH 00pa30BaTeNIbHBIX OTHOLIEHUH 6J10ka 1 JIucuumuiuael (MOgynn).

[IpenmecTByromuMu KypcaMmy, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs IUCHUILUIMHA
«buoTtexHonorus» sABIAOTC: «MUKPOOHOIOTHUS U UMMYHOJIOTUS», « OMOpUOUHKEHEpUs», «I e-
HETHUYECKHE OCHOBBI CEJIEKIIMU U BOCIIPOM3BO/ICTBA KUBOTHBIX M NTULIB, «['€HeTHKa U OnomeT-
pusi», «buonorus».

Oco0eHHOCThIO JUCHMILIUHBI SBJISETCS CIEAyollee: U3yuyeHUEe TPaJULMOHHBIX U HOBEH-

IIMX TEXHOJIOTUH, KOTOPbIE OCHOBAHBI HA JOCTUKEHUSAX ME€HETUUYECKOM, KIETOUHOW MHKXEHEPUU
U HaHOTeXHoJoruil. PaccMaTpuBaroTCcsi Takue METObl OMOTEXHOJIOTHH, KaK MOJIYyYeHHE PEKOM-
o6unanTHbIX J[HK, TpaHCreHHBIX >)KMBOTHBIX M PAaCTEHMH. PacKpbIThl BOMPOCH! UCIOIb30BAHUS
OMOTEXHOJIOTMYECKHUX MPOILECCOB B PEIIEHUU IKOJIOTMUYECKUX, CEIbCKOXO03SIIICTBEHHBIX, ChIpbe-
BBIX MPOOIIEM.

KoHTponb 3HaHUHN CTYIEHTOB MPOBOJAUTCS B (popMe TEKyIIeW M MPOMEXYTOUHOW arTe-
CTallUH.



2. llesn u 3axa4yu AuCUUILUINHBL. [lepedyeHb MIaHMPYEMBbIX pe3y/IbTATOB 00y4eHHs M0
AUCHUILINHE, COOTHECEHHBIX C IUIAHUPYEeMBbIMH pPe3yJIbTATAMH 0CBOEHHS 00pPa30BaTe/IbLHOM

NporpaMmbl

Henbro qucuumuimHel «bUOTEXHONIOTUA» ABIIAETCA OCBOCHUE CTYACHTAMU TEOPETUYECKUX
U TPAaKTUYECKUX 3HAHWHA U MPUOOpPETeHHWE YMEHHH M HAaBBIKOB B O0JIACTH OMOTEXHOJOTHHA IS
BO3MOYKHOCTH HCIOJIb30BAHUS METOA0B OMOTEXHOJIOIMH B YCKOPEHUHU CEJIEKIMOHHOIO IpOoIec-

ca.

33,[[8‘11/1 AUCIHUIINIMHBI - U3YUYCHHC SaKOHOMepHOCTeﬁ OHMOTEXHOIOTHYECKUX IIpouecCcoB 1
YIpaBJICHUC UMU; - U3YYCHUC MCTOAOB KJICTOYHON M T€HETUYCCKOM HWHKCHCPUH.

Tabauma 1

Hepeqenb IVIAHUPYEMBIX pE3yJabTaTOB oﬁyqenml o TMCHUIIJIMHE

Kon n HammeHoBa-
HHE KOMITETCHIIUN

WNHnukaTopsl 1OCTHXKEHUS KOMITETEHLIUHU (IO pea-
JTU3yeMOU AUCIUILITUHE)

[Iepeuens nanu-
PYEMBIX pe3yJibTa-
TOB 00y4YEeHHS 1O

JUCLUIUINHE
OIIK-2 — Criocoben | OIIK-2.1. 3naer sKonoruueckue (GpakTopbl OKpy- | 3HATH: OcHOBBI
OCYILECTBIISATh Karolled cpelipl, MX KIACCU(PHUKAIMIO U XapakTep | OMOTEXHOJIOTUU U
po(heCCHOHATFHYIO | B3AUMOOTHOIICHUN C KHBBIMH OpPTaHH3MaMH; OC- | OMOMHXKCHEPUHU
JeSITeIbHOCTD C | HOBHBIE HKOJIOTHUECKUE IOHSATHUS, TEPMUHBI U 3a- | YMeTh. NPUMEHSITH
YUYCTOM BJIMSAAHUSA HA | KOHBI 6I/IOBKOJIOFI/I; MEXBHUAOBBIC OTHOIICHUA XH- | MCTOIbI OHMOTEXHO-
OpraHu3M  JKUBOT- | BOTHBIX U PAaCT€HUH, XUIIHUKA U KEPTBBI, IApPa3H- | JJIOTHA B TOM YHCIIE
HbIX  IPUPOJHBIX, | TOB U XO035€B; IKOJOIMUECKUE OCOOCHHOCTU HEKO- | U I PEUICHHUS
COLIMAJIbHO- TOPBIX BUJIOB MATOT€HHBIX MUKPOOPIaHU3MOB; Me- | MPOOJIEMBI  OXPaHbI
XO3$[I>'ICTBGHHBIX, XaHU3MbI BJIUAHUA aHTPOIMOICHHBIX M 9KOHOMHYC- OKPY)KaIOﬂleﬁ cpe-
TFeHETUYECKUX U | CKUX (PaKTOPOB HA OPraHU3M >KUBOTHBIX Ibl; IPUMEHSTh I10-
SKOHOMHUYECKHX OIIK-2.2. YMeer HCIOIB30BaTh HKOJIOTMYECKUE | JIydCHHBIC  3HAHUS
(dakxTopoB (bakTOpBI OKpYXKAOLIEH Cpe/ibl U 3aKOHBI DKOJIOTUY | JUIS aHaIM3a TpH-

B CEJIHCKOXO3SIICTBEHHOM IPOU3BOACTBE; MpPUME-
HATh JOCTHXKEHHMSI COBPEMEHHON MHUKPOOHOJIOTHU
¥ DKOJIOTUM MHUKPOOPTaHU3MOB B JKUBOTHOBOJICTBE
U BETEPUHAPUHU B LENAX MPO(UIAKTUKA UHPEKIIH-
OHHBIX W WHBA3WOHHBIX OOJE3HEW W JICUCHUS KU-
BOTHBIX; MHCIIOJIb30BaTh METO/bI SKOJIOTHYECKOTIO
MOHUTOPHHTA TPH DKOJIOTMYECKOH OKCIEpTH3e
00bekToB AIIK M mpou3BOACTBE CETBCKOXO03Sii-
CTBEHHOH MpPOJYKUUHU; NMPOBOAUTH OLEHKY BIMS-
HUS Ha OPraHW3M J>KMBOTHBIX AHTPOIOTEHHBIX M
HKOHOMHUECKUX (PaKTOPOB

OIIK-2.3. Baageer npeactaBieHuEM O BOZHUKHO-
BEHUH KMBBIX OPraHU3MOB, YPOBHIX OpraHU3aluu
KUBOM MaTepuu, O OJIaronpusATHBIX W HeOsaro-
OPUATHBIX (PAaKTOpax, BIMSIOMIMX HA OPTraHU3M;
OCHOBOW W3y4YCHHS DKOJOTHYECKOTO IO3HAHUS
OKPY’KaIOIIEr0 MUPA, 3aKOHOB PAa3BUTHUS MPUPOIbI
M O00IecTBa; HaBBIKAMH HAOJIOACHUS, CpaBHU-
TEJIBHOTO aHaJIM3a, HICTOPUYECKOT0 U IKCIepUMEH-
TAJIBHOTO MOJICIIMPOBAHUS BO3JIEHCTBHS aHTPOIIO-
TeHHBIX M JKOHOMUYECKHUX (aKTOPOB Ha >KUBBIC
OOBEKTHI; YYBCTBOM OTBETCTBEHHOCTH 32 CBOIO
npodeccrioCcBOI0 Mpodeccuto

KJIAHBIX TIpo0sIeM
XO35IMCTBEHHOU Je-
SITEIILHOCTH

Baangers: ocHOB-
HBIMH TTOHSITUSIMU U
TEpMUHAMU HAYKH;
1a00paTOPHBIMU
METOAAaMH HCCIIEIO-
BaHHA




3. Opra}m3aunonﬂo-MeTozmqecmle JAAaHHbI¢ JTHCHHUIIINHBbI

OO6mas TpyaoéMKOCTh AUCIUIUTHHBI cocTaBiseT 3 3a4. en. (108uacoB), ux pacnpenene-
HUE TI0 BUJaM paboT U 10 CeMecTpaMm MPEACTABICHO B Ta0HIIe 2.

Tabmuma 2
PacnipenejieHue TPy10eMKOCTH THCHUILUINHBI 10 BHIaM PadoT Mo ceMecTpam
TpynoemMkocTb
Bunx yuebnol paboThl 3ad. 110 CEMECTPaM
el Hac. Ne 10_
OO01mas Tpy10eMKOCTb JIUCIUIUIMHBI 10 y4eOHOMY IIJIaHy 3 108 108
KonTakTHas padora 0,6 20 20
B TOM YHCJIE:
Jlexuuu (JT) / B TOM 4Ynciie B MHTEPaKTUBHOM (hopme 8/2 8/2
Ha6opftTopHLIe pab6otsl (JIP) / B TOM umcIie B UHTEpaK- 12/6 12/6
TUBHOU hopme
CamocrositeabHas padora (CPC) 2,3 84 84
B TOM YHCJIC:
CaMOCTOSITENIbHOE U3yYEHHE TEM U Pa3/IeioB 64 64
CaMOMOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUI 20 20
KonTpoJsb 0,1 4 4
3a4eT ¢ OIIeH-
Bua xonTposs N
KO
4. CTpyKTYypa U colepKaHue TUCUUILINHBI
4.1. TpynoéMkocTh MOayJ/IeH M MOAYJIbHBIX €NHUL 11 CHUILTHHBI
Tabmuua 3
TpyaoemkocTb MOaYyJieil 1 MOTYJIbHBIX €THHUI] TUCIUTIITHHBI
) Beero KonTakTHast | BHeayau
HaumenoBanue MojayJieii 1 MOAYJIbHBIX €IMHMIL 4ACOB HA pa6ora TO%Haﬂ
AUCHUTLTAHBI pabora
MOAYJIb JI J3 (CP)
MOIYVYJIb 1. Buomexnonocua: npunyunst, npu- 14 5 2 10
MeHenue
MonaynbHas enuauna 1.1. Mctopus pazButus, co- 14 5 5 10
BpEMEHHBIE TOCTH)KEHUS OMOTEXHOJIOTUU
MOAVYJIb 2. Hachreocmeennocmas, ypoeens Kiemn- 8 i i 3
KU U MOJ1eKybl
MopynbHas eqununa 2.1. OCHOBBI MOJIEKYISIPHOU 3 i i 8
OMOTEXHOJIOTHH
MOAYJIb 3. Hoeeituiue memoowt ¢ ouomexmono- 44 4 10 30
2uu
MopynbHas eqununa 3.1. OCHOBBI T€HETUUECKOU 12 2 i 10
WHXCHEPUU
MonynbHas equanna 3.2. KinerouHnas nnxeHepus 22 2 10 10
Monynbnas eaununa 3.3. HanoOnorexHonoruu 10 - - 10
MOAYJIb 4. duzumamuueckan unsxcenepus 26 - - 26
MonynbHas equnanna 4.1. epmeHTs B OMOTEXHOIO- 14 i i 14
UM U UX UIMMOOWIN3aIUs
MonynbsHas eqununa 4.2. buoceHcopsl U OMOYHUTIBI 12 - - 12
MOAYJIb 5. Buomexnonozusa u npoonemot 3auju- 12 5 i 10
mbl OKpydHcaouieil cpeovt




Beero KonTakTHasi | BHeayau
HanmeHnoBanue MojayJieil 1 MOAYJIbHBIX €ITMHUI 4ACOB Ha pabora TOpHAas
JTUCIHUIIINHBI padora
MOAYJIb J J3
Y (CP)
MonaynbHas eUHUIIA 5.1. DKoJoruyeckas
12 2 - 10
OHMOTEXHOJIOTUSA
Kontponb 4 - - -
Hroro 108 8 12 84

4.2. ConepxxaHue MOayJel TUCIHUIIMHBI

MO/VIIb 1. BUOTEXHOJIOIUA: IPUHLAIIBL, [IPUMEHEHUE
Mooynvnas eounuya 1.1. Hcmopus pazeumusi, cogpemeHtble 00CIMUNCeHUsE OUOMEXHOL02UU

Bo3HukHOBeHHE, CTaHOBICHHE U pa3BUTHE OnorexHosorum corjacHo III cwe3my EBpo-
neiickoi accormanuu 6motexHosoroB (MrionxeH, 1984 r.). OcHOBHbBIE BeXH pa3BUTHS OHMOTEX-
Honoruu. IlepcriekTuBHBIE OTpaciu OuoTexHonoruu. bruocucrempl, 0OBEKTH U METOJBI B OHO-
texHosoruu. CoBpeMeHHasi OMOTEXHOJIOTHS B KUBOTHOBOACTBE (TIOy4E€HUE TPAHCTEHHBIX KH-
BOTHBIX, KJIOHHPOBaHKE). BUOTEXHOJIOTHSA M PacTEeHUEBOJICTBO (OMOTEXHOIOTHYECKUE MYTH 3a-
IIUTHl PACTEHUN OT BPEJAOHOCHBIX areHTOB; KIIOHUPOBAHUE KJIETOK C MOCIEAYIOLIUM HUX CKpH-
HUHTOM M pereHepanuei pacTeHui u3 OTOOpPaHHBIX KIOHOB, KaK Ba)KHBIM METOJ COXpaHEHUS U
yIy4lIE€HUs JPEBECHBIX MOPOJ YMEPEHHBIX IIMPOT, B YACTHOCTU XBOWHBIX JepeBbeB). buorex-
HOJIOTUS M BeTepuHapus (IKCIpPecc-METOJbl HAa OCHOBE JTOCTHKEHHH B (DHU3UKO-XUMHUYECKON
O6uonoruu, TexHosoruu pekoMOnHaHTHBIX JIHK, rubpunomMHoil TeXHOIOTHI; UMMYHO(EpPMEHT-
HBI MeTon). buorexHomorus u MeaunMHA (MOTy4YeHUE aHTHOMOTHKOB, TOPMOHOB, HHTEpdepo-
HOB, MHTEpPJEHKNHOB, MOHOKIOHaNbHbIX aHTUTEN, JJHK mmu PHK-npoObl, pexomOnHaHTHBIE
BaKIMHBI ¥ BaKIWHBI-AHTUTE€HBI, (JEPMEHTHI MEIUIIMHCKOTO HAa3HAUEHUS; TUIBI TEPANUU HA OC-
HOBE JOCTHKEHUM OMOTEXHOJIOTUU — 3aMECTUTEbHAS U KOPPEKTUPYIOLIasl; IPUHIMIIbI JICUEHUS
Ha OCHOBE JIOCTHKEHHUSI OMOTEXHOJIOTMH - TeHeTHUYEeCKasl Tepanus in vivo U reHeTu4ecKas Tepa-
MU €X VIVO).

MONVIIb 2. HACJIEJCTBEHHOCTD, YPOBEHb KJIETKHU Y MOJIEKYJIbI
Mooynvnas eounuya 2. 1. OcHO8bl MONEKYIAPHOU OUOMEXHOIO2UU
VY Bo3uukHOBeHUE MoJekyisipHon onorexnonorun. JJHK. PHK. u cunre3 6enka. Ctpyk-
typa JJHK. Perunkanus. Pacumdposka renernueckoit nnpopmarmu: PHK u 6enox. Tpancis-
nus. Perynsauus TpaHCKpUnuuu y 6aktepuid. Perymsmus TpaHCKpUIIMY Y 3yKapHOT.

MOVJIb 3. HOBEUIIIUE METO/bI B BUOTEXHOJIOI' MU
Mooynvnas eounuya 3.1. OcHogbl cenemuueckou UHICeHepuu

Wctopust pa3BuTHs reHeTHYecKoil nHxeHepuu. Mcropus moiyyeHus nepBoil pekomMOu-
nautHou JIHK. buorexnonorusi pekomOuHantHbix JIHK (MeTomam OuoTexHonoruu pexomOu-
HaHTHBIX JIHK; rpynnsl pepmenToB npunumMaromux ydactue B paciersiennu JJHK B cneundu-
YEeCKHUX y4acTKax; METOJAbI CeKBEHUPOBaHUsA - MeTol A. Makcama u B. ['mnbepra (xumuueckuii)
u meroa @. Canrepa (depmenrarunsbiii)). KoncrpyupoBanne pexkom6unantueix JJHK (3Tambt
KoHcTpyupoBanus Moiekynasl JIHK). Bextopuble Monekynsl (mia3Muabl (KOHBIOTaTUBHBIE U
HEKOHbIOTaTuBHEIE), OakTeprodaru (ar M13), Bupycsl )KUBOTHBIX). OCOOEHHOCTH BEKTOPOB.
Crioco6bI iepeHoca TreHeTHYecKol HH(popMaIy. DKCIpeccus: YyKepoaHbIX TeHoB. Mcmonb3o-
BaHUE F€HETHUYECKON MHKEHEpUHU B )KUBOTHOBOACTBE (CTpaTerusi mosydyeHus: TPaHCTEHHBIX JKH-
BOTHBIX).

HanpaprienHblif MyTareHe3 u reHHas MHXXeHepHUsl OeskoB (Meroauka). ['eHHas uHXKeHe-
pust GesikoB (0Opa3zoBaHME JOMOIHUTENBHBIX JAUCYIb(PHUIHBIX CBs3eil. YMEHbIIEHHE YHCia CBO-
00HBIX CynbOruaApuIbHBIX Ipymi. [loBblieHne pepMEHTHON aKTUBHOCTH. VI3MeHeHne crenu-
¢uunoctu pepmenta. [loBpiieHne CTAOMIIBHOCTH M CIEU(PUIHOCTH (hepMEHTA).
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I'eHHas WHXXEHEpUs pacTeHUH (METOOJOTHs, NMpUMEHEeHHe). TpaHCreHHbIE XKUBOTHBIE
(MeTomoIoTHs, MPUMEHEHHE).

MonekynsipHasi TeHeTHKa denoBeka. ['ennast epamus. Tepanus ex vivo, in vivo. Jlekap-
CTBEHHBIE CPEJICTBA HA OCHOBE OJIMTOHYKJICH/IOB.

Mooynvnas eounuya 3.2. Knemounas unoicenepus

Hctopusi pa3BuTHE KICTOYHOM HWH)KEHEPUHU. OTallbl MOJY4YE€HUS TUOPHUIHBIX KJIETOK.
[TpoTtomacTsl. BO3MOXHOCTH MeTO/1a CIIUAHUS KJIETOK (BO3MOYKHOCTh CKpELIMBaHUs (PHUIIOTeHe-
TUYECKH OTAAJCHHBIX (HOPM >KMBOIO; OTYyYEHUE ACCUMETPUYHBIX THOPUIOB, HECYIINX MOTHBIN
Ha0Op reHOB OJHOTO W3 POAUTENICH W YaCTUYHBIN HAOOp IPYroro poAMTENs; NOJy4eHne ruopu-
JIOB ITyTE€M CIUSHUS TpeX U Oojiee pOAUTEIbCKUX KIETOK; THOpUAU3aIus KJIETOK, HECYIIUX pas3-
JUYHBIE TPOTPaMMBI pa3BUTHUA) [ MOpHIOMHAs TexXHOJOrHs. MOHOKIIOHAJIBHBIC AaHTHTEIA
(MkAT). Ilponienypa monydeHus: MOHOKJIOHAJIBHBIX aHTUTEN. [IprMeHeHue MOHOKIIOHAJIbHBIC
anTuTena. [loaxoap! A MoTydeHUs MOHOKJIOHAIBHBIX aHTuten. [Ipemapatamu MkAT (Mabtepa
u ['epuentun). Knonuposanue xuBoTHbIX. McTopust Merona. KiionupoBanue mMiieKONMUTaIONIUX.
Metoap! TpaHCIUTaHTaMu siaep. TpaHciutanTanus 3MOpHOHOB (OTOOpP JOHOPOB, HMPOBEIEHHUE
CYTIEPOBYJISIINH, CIIOCOOBI U3BIICYCHHSI SMOPHOHOB, OIICHKA SMOPHOHOB).

Mooynvnas eounuya 3.3. Hanobuomexnonoeuu

[IpencraBienust 0 HAaHOTEXHOJIOTUAX. VcTOpus HcmoNb30BaHus HaHOTexXHoJoruu. Hano-
TEXHOJIOTUH B MEIHIMHE U OMOJIOTHH (JIEKapCTBEHHBIE TpenapaThl HOBOTO IMOKOJICHHSI, KOHTEH-
HEpbI A7l aIpECHON JOCTaBKU JIEKApPCTB B KIETKU-MUIICHH, MEMOpaHbl ¢ HaHOTIOpaMu, QyIuie-
peHoBbIe HaHOC(hEpHl, MAarHUTHBIE )KHUIKOCTH, MAaTHUTHBIE HAHOYACTHUIIBI, HAHOBAKIIMHBI). HaHo-
TEXHOJIOTHM B CEJIBCKOM XO35HCTBE (00e33apakMBaHUEM BO3AyXa M Pa3lUYHBIX MaTEpPHAIIOB,
CTHUMYJISIIUSL POCTa PACTCHUH, JICUCHNE KXUBOTHBIX, YIIyUIIEeHHE KadecTBa KOPMOB). OCHOBHBIE
HAIpPaBIICHUS! Pa3BUTHSI HAHOOMOTEXHOJIOTUU (MOJIXOJ] «CBEPXY BHH3», «MOKpPas HAHOTEXHOJO-
TUs», HAHOMEXaHU3MbI, HAHOPOOOTHL.).

MONVIIb 4. DH3UMATHYECKAA MH)KEHEPUA
Mooynvnas eounuya 4.1. epmenmol 6 6UOMEXHOIOUU U UX UMMOOUTUZAYUSA

OcHoBHble Ki1acchl (EPMEHTOB (OKCHIOpPEAYKTa3bl, Tpacdepasbl, TMAPOJIA3bl, JHAa3bl,
u30Mepasbl, Jurassl). ['pynmnsl GepMEeHTOB U UX NMPUMEHEHUE (aMMUHOJIMTHUYECKUE, TPOTEOIUTH-
YEeCKHUe, NMEeKTOIUTHUYECKUE, LeJUTI0IONUTHYECKUE). DaKTOphl, BIUSIOIIUME HA CKOPOCTh (epMEH-
TaTUBHBIX peaklUui (KOHIEHTpauus (epMeHTa, KOHLEHTpaluu cyocTpaTa, Temneparypa, pH).
benkoBas umxenepus. mmoomnusanust gepmentoB. Hocurenu it nMMOOUITN30BaHHBIX (ep-
MEHTOB (OpraHUYECKUE TOJUMEPHBIE HOCUTENIN, CHHTETUYECKHE MTOJIMMEPHBIE HOCUTENIN, HOCH-
TEJTU HeOPraHUYeCKOU mpupoibl). MeToibl uMMoOmm3anuu gepmerToB (dusnueckas UMMOOHU-
au3anMs - aJcopOlus Ha HEPACTBOPUMBIX HOCUTENSAX; BKIIOYEHHE B IMOPBI Tejsl; MPOCTpaH-
CTBEHHOE OT/elieHHE (pepMeHTa OT OCTaIbHOIO 00bEMa PEaKIIMOHHON CMECH C MTOMOLUIBIO MOTY-
IPOHMIIaEMOH Meperopoku (MeMOpaHbl); BKIIOUEHHE B ABYX(a3HYIO pEeaKlMOHHYIO Cpeay, Iae
(depMeHT pacTBOPUM, U MOKET HAXOJUTHCS TOJNBKO B OAHOW M3 3TUX (pa3; Xumuueckas UMMO-
Ounu3anys - IMMOOUIIM3alKs Ha HOCUTENAX, HECYLUX THAPOKCUIPYIIbI, IMMOOWIM3AaLUs Ha
HOCHUTEJISIX, HECYIIMX aMHHOTPYIIBI, IMMOOUIN3alUsl HA HOCUTENSAX, HECYIIUX CYIb(PTUIPHUIIb-
Hble Tpynibl). [IpuMeHeHre UMMOOUIN30BaHHBIX ()EPMEHTOB.

Mooynvnas eounuya 4.2. buocencopul u 6uouunvi

buocencopsl. [IpuHIUNBI KOHCTPYHUPOBaHUS OMOCEHCOPOB. Pa3HOBUIHOCTH OHOCEHCEPOB
U ux npumeHeHue. GepMeHTHbIE OMOCEHCOPHI (PEPMEHTHBIE IEKTPOIbI, (PEPMEHTHBIE MUKPO-
KaJOpUMEeTpUYECKHEe IaTYNKH, OMOIaTUMKN Ha OCHOBE XeMHU- U OnonmtoMuHecueHn). Kinerou-
Hble OnoceHcopbl. buounnel. buounn u npunnun ero padotsl. JJHK-muxpouunst. benkossie
6uounrsl. [Ipumenenne OMOYUMIOB.

MONVJIb 5. BAOTEXHOJIOI'MA U ITIPOBJIEMBI 3ALI[UTHI OKPY)KAFOLJEH CPEThI
Mooynvnas eounuya 5. 1. Sxonocuyeckas buomexmonocus
3a1aun HKOJIOTUYECKO OMOTEXHONIOTUU. BHOTEXHOIOTUST OUUCTKH CTOYHBIX BOA. broio-
rudeckoe norpednenue kuciopona (BIIK). Aspobnas mepepaboTka OTXOJ0B (B MPUCYTCTBUU
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KHCTI0po/1a) (IKCTEHCHUBHBIEM METOBl M MHTEHCHBHBIE crtoco0bl). Koaddummenrom 3o00rneitHo-
ctu (k;). Koapduuuenrom nporosoitHoctu kp A3pOTeHKH (JOCTOMHCTBA U HENOCTATKH). AHad-
poOHOE pa3nokeHHe (KUCiIas U METaHOBas CTaauu mporecca Opoxenus). Da3pl METAHOBOTO
OposkeHwusi. V3BreueHne IMOJIE3HBIX BEIIECTB (M3BIICUCHHE BEUICCTB W3 BOJbI, U3BJICUCHHUE Be-
[IECTB U3 OTXOJIOB CEIbCKOXO3SHUCTBEHHOTO MPOM3BOACTBA.) BHOOYNCTKA Ta30BO3IYIIHBIX BhI-
OpocoB. BHOTEXHOJIOTHH U TTOTyYeHUE METAIUIOB. bakTepuaibHOE BhIIIEIaYBaHUE.

4.3. JlekunoHHbIe/1a00paTOPHbIE/ 3AHATHS

Tabmuna 4
Conep:xaHue JIEKIIMOHHOT0 Kypca
anll
Ne N KOHTPOJILHO
No Moysst 1 MOAYIIBHOM Kon-Bo
/ Ne u Tema nexkuuu ro
€IMHHIIBI TUCIUILIMHBI JacoB
I MEpPOTIPUSAT
Hst
1. MOAVYJIb 1. buoTexHon0rus: NPUHIUIIBI, IPUMEHEHUE
MonayisHas eIMHUIIA 1.1.
Ay A Jleximst Ne 1. BBenmenue. OO0-
Hcropus pa3BUTHS,
2. e TPEICTaBICHUs O Ouo- TECT 2
COBPEMECHHBIC JOCTHKEHUS
TEXHOJIOTHH
OHMOTEXHOJIOTHHU
3. MOJIVJIb 3. Hogelimue METOAbI B OMOTEXHOJIOTHH
Jlexmusa Ne 2. OCHOBEI T'€HETH-
MonynbHas equauna 3.1. OcHo- .
4, N YeCKOI MHKEHE- TECT 2
BBl TCHETHYECKOM MH)KCHEPUHU
pun/IIpesenranus
5 MopynwsHas eqununa 3.2. Kie- Jlexrus Ne 3. Kiterounast us- et 5
' TOYHAS MHKCHEPHS KEHEPUS
6. MOJYJIb 5. buotexHonOrHs ¥ MPOOJIEMBI 3aIUTHI OKPYKAIOMICH Cpebl
7 MopynbsHas eqununa 5.1. Jxo- Jlexmus Ne 4. Buorexuosorus et 2
' JIOTHYECKast OMOTEXHOJIOT U B OXpaHe OKPYKaIOIIEeH cpe/ibl
8. HUTOI'O 8
4.4. JlabopaTopHble 3aHATHS/MPAKTHYECKHE/CEMUHAPCKHE 3aHATHSA
Tabmumna 5
Coaep:xaHue 3aHITHII 1 KOHTPOJIbHBIX MEPONPUATHI
anlz
Koa
No Ne monyJisi u Ne 1 Ha3BaHue J1aOOPATOPHBIX/ KOHTpOI |
I /IT MOJYJIbHOM €IUHHUIbI NMPAKTHYECKHUX 3AHATUH € YKa3aHHEM BHOTO yac
JUCIHIIIMHBI KOHTPOJIbHBIX MEPONPUATHI Mepomnp oB
HATHSA
1. MO/IVJIb 1. buotexHOnO0rUs: MPUHIHUIIBI, IPUMEHEHHE
MonynbHass ~ eIuHUIA
1.1. Uctopus pazButus, | 3ansatue Ne 1. Texuuka 6e30nacHOCTH MpH
2. | COBpeMEHHEBIE pabote B mabopaTopuu, MPaBHIIO PadOTHI C |  3a4eT 2
JIOCTHKCHUS 000py/I0BaHNEM U pEaKTUBAMU
OHMOTEXHOJIOTHHU
3. MOJIVJIb 3. Hogeiilire MeTOABI B OMOTEXHOJIOTHH

BI/IH MEPONPUATHUSA: TCCTUPOBAHUE, KOJNIOKBUYM, 3a4€T, OK3aMCH, IPYTroe
BI/IH MEPONPUATHUSA: TCCTUPOBAHUE, KOJNIOKBUYM, 3a4€T, OK3aMCH, IPYTroe
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Bun’
Koa
Ne Ne monyJist u Ne u Ha3BaHue J1a00paTOPHBIX/ KOHTpOX |
I /Ii MOJYJIbHOM eIMHHIIBI NPaKTHYECKUX 3aHATHH ¢ YKa3aHUeM bHOTO |
AUCHUTLTUHBI KOHTPOJbHBIX MEPONPUSITHIH meponp |
USATHSA
3anstue Ne2-Ne3. BeieneHue H307IUPO-
BaHHBIX NPOTOIUIACTOB / Hay4HBbIid 3Kcme- | 3a4eT 4
PUMEHT
3anstue Ne 4-No5. XapakrepucTuka MHUIIe-
Monyneuas  epuuuua JTUAIBHBIX TPUOOB OCHOBHBIX MPOAYIICH 3auer 4
4. | 3.2. Knerounas uHxe- p POLYIL
TOB OMOJIOTHYECKU AKTUBHBIX BEIIECTB
HEepHUs =
3anstue Ne 6. OnpeneneHue JTHUMOHHOM
KHACIOTBl B KYJIBTYypPaJIbHOW KHUIKOCTH
. i . 3a4eT 2
rpuda Aspergillus niger / Hayunslit skcrie-
PUMEHT
5. UTOro 12

4.5. CamocTosiTe/IbHOE H3Y4YeHHe Pa3/1e/10B AMCHUILUINHBI M BUbl CAMONOATOTOBKH K
TeKyleMy KOHTPOJII0 3HAHUM

CamocrosTenbHas paboTa CIENHUAIMCTOB OPraHU3yeTCs C LENIbI0 Pa3BUTUS HABBIKOB pa-
00TBl ¢ y4eOHOH W HAy4YHOH JHTEpaTypod, BBIPAOOTKH CIIOCOOHOCTH BECTH HAy4YHO-
UCCIIEIOBATEIbCKYI0 paboTy, a TakkKe A CHCTEMaTHMYeCKOro M3Yy4eHHUs AMCLUUILUIMHBL Peko-
MEHIYIOTCS CIIEAYIONHe (POPMBI OPraHU3aIUHN CAMOCTOATEIBHOM PabOThI CTYICHTOB:

- paboTa HaJl TEOPETUUYECKUM MaTepHUaIoM, IPOYUTAHHBIM Ha JICKIUIX;

- CaMOCTOSTEIbHOE U3YUEHHUE OTJEIIbHBIX Pa3esioB IUCLUUILUINHBI;

- [IOJITOTOBKA K JJa0OPaTOPHBIM 3aHATUSAM;

- OpraHu3anysi 1 UCHOJIb30BAaHUE IEKTPOHHOI'O Kypca JUCLUUIUIMHBI Pa3MEIIEHHOro Ha

mwiarpopme LMS Moodle ans CPC;

- MMOJITOTOBKA K KOJUIOKBUYMaM (T€CTUPOBAHUE);

- BBIIIOJIHEHUE KOHTPOJIBHBIX 3aJJaHUH ITPH CAaMOCTOATEIbHOM N3Y4YE€HNUN JUCLUIIIINHBL

- CaMOTECTUPOBAHME 10 KOHTPOJILHBIM BOIIPOCaM (TecTam).

45.1. TlepeyeHb BONPOCOB /IJIsl CAMOCTOATEIHHOT0 H3YYEeHHS M BUAOB CAMOMOATOTOBKH K
TeKyleMy KOHTPOJIIO 3HAHU

Tabmuna 6
IlepeyeHb BONPOCOB /1/Isl CAMOCTOSITEILHOIO U3YYECHUS U BUAOB CAMONOATOTOBKHU K TEKY-
LEeMY KOHTPOJII0 3HAHUI

Nort/ Ne Moyt 1 [Tepedyens paccmaTpuBaeMbIX BOIIPOCOB IS Kozn-
. CaMOCTOSTEJIbHOTO U3yUYEHHUS U BUIOB BO
i MOJYJTBHOMN €IMHUIIBI .
CaMOMOJITOTOBKH K TEKYIIEMY KOHTPOJIIO 3HAHUHN 4acoB
1. MOAVIJIb 1. BUOTEXHOJIOI'MA: ITPUHLUIIBI, TIPUMEHEHUE 10
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Nort/ Ne Moyt i ITepeuens paccmMaTpuBaeMbIX BOIIPOCOB JIst Kou-
I Y — CaMOCTOATENLHOTO U3YHEHNs U BULOB BO
CaMONOJTrOTOBKH K TEKYLIEMY KOHTPOJIIO 3HaHUI 4acoB
MonynbHas eqununa | CoBpeMeHHas OMOTEXHOJIOTMS B HENPOAYKTHBHOM
1.1. Ucropus pa3Bu- | )KUBOTHOBOJCTBE (IIOJIY4YE€HUE TPAHCTE€HHBIX JKUBOT-
TS, COBPEMEHHbIE HBIX, KJIOHUpOBaHUE). buorexHosorus u pacTeHue-
JOCTHKEHHs OMOTeX- | BOACTBO (OMOTEXHOJIOTMYECKUE ITyTH 3aLIUThI pacTe-
HOJIOTUU HUH OT BPENOHOCHBIX areHTOB; KJIOHMPOBAHHE Kile-
TOK C IOCJEIYIOIUM UX CKPUHUHIOM M PEreHeparu-
€l pacTeHUIl U3 OTOOpPaHHBIX KJIOHOB, KaK Ba)KHbII
METOJl COXPaHEHUs U YIy4LIEHHsI IPEBECHBIX MOPOA
YMEPEHHBIX LIMPOT, B YACTHOCTU XBOWHBIX JEPEBb-
eB). buorexHomoruss u BerepuHapus (dKcHpecc-
METOABl Ha OCHOBE JIOCTWXKEHHH B (U3HKO-
2. XUMUYECKOW OMOJIOTHH, TEXHOJIOTMH PEKOMOMHAHT- 6
Heix JIHK, rubpunomMHON TeXHONIOTHH, HMMYHODEp-
MEHTHBIH MeTon). buoTexHonorus u MeauuuHa (mo-
Jy4eHUE aHTUOMOTHKOB, TOPMOHOB, MHTEP(HEPOHOB,
MHTEpJIEHKNHOB, MOHOKJIOHaIbHBIX aHtutTes, JHK
w PHK-ipoGs1, pekoMOMHAHTHBIC BaKIIMHBI U BaK-
LUHBI-AHTUTE€HBl, (PEPMEHThl MEIAULMHCKOIO Ha3Ha-
YEeHUsI; THUIbI T€pallMi Ha OCHOBE JOCTHXEHHUI OMO-
TEXHOJIOTUU — 3aMECTHTEIbHAs U KOPPEKTHPYIOIIAs;
NPUHIUIIB JICYECHHUS] HA OCHOBE JIOCTHKEHUS OMOTeX-
HOJIOTMM - T€HETHYEeCcKas Tepamnus in vivo U reHeTu-
JyecKas Tepanus €x vivo).
3. CaMOINOJrOTOBKA K TEKYILIIEMY KOHTPOJIIO 3HaHUI 4
4 MOAVYJIb 2. HACJIEACTBEHHOCTD, YPOBEHb KJIETKU U MOJIE- 8
' KVJIbI
MonynbHas enunuua | Perynsuus Tpanckpunuuu y Oakrepuil. Perymsuus
5 2.1. OCHOBBI | TPAHCKPHIILIUU Y DYKapPUOT. 4
MOJIEKYJISIPHON
OMOTEXHOJIOTUU
6. CaMOIIO/ITOTOBKA K TEKYILIEMY KOHTPOJIIO 3HAaHUI 4
7. MOJIVJIb 3 HOBEMIIIUE METO/bI B BMUOTEXHOJIOT U 30
MonynbHas equHUIa | DKCIpeccus YyXEepoAHbIX TeHoB. HampaBiieHHBIH
3.1. OCHOBBI T€HETH- | MyTareHe3 U reHHas HHXEeHepHs OelKOB (METOUKA).
4yeckoi nHxkeHepun | 'eHHass  uWH)XKeHepuss  pacreHud  (MeTojosorus,
8 PUMEHEHHE). Tpancrennsie JKUBOTHBIE 8
' (MeTomoIoTHSs, TIPUMEHEHHE).
MonekynspHas TeHETUKA YelloBeKa. | 'eHHas Tepanusl.
JlexapcTBeHHbIE CpeacTBa Ha OCHOBE
OJINTOHYKJIEU]IOB.
MonynbHadg equanna | Knonuposanue xuBotHbIX. Mcropus meroma. Kito-
3.2. KnerouHnast uH- | HUpOBaHWE MIIEKOMUTAKOMMX. METONbl TpaHCIUIAH-
9. KEHepus Tanuu sjep. TpaHcraHtanuss SMOpHOHOB (0TOOD 8

JIOHOPOB, TIPOBE/IEHUE CYNEPOBYIISALUH, CIOCOOBI U3-
BJICYCHUST YMOPHUOHOB, OTICHKA YMOPHOHOB).
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Nort/ Ne Moyt i ITepeuens paccmMaTpuBaeMbIX BOIIPOCOB JIst Kou-
I Y — CaMOCTOATENLHOTO U3YHEHNs U BULOB BO
CaMONOJITOTOBKHU K TEKYIIEMY KOHTPOJIIO 3HAaHUHI 4acoB
MonynbHasg enuauna | IlpeacraBiennss o  HaHoTexHosorusax. Mcropus
3.3. HanoOnoTEXHO- | UCIOJIb30BaHUS HAHOTEXHOJOrMU. HaHoTexHonoruu
JIOTUU B MeauuuHe u Owonormu. HaHoTexHomoruu B
10. CEIbCKOM XO3sHCTBE (00e33apaKUBaHUEM BO3/lyXa H 10
pa3IMyYHBIX ~ MaTepUaloB, CTUMYJSIIMS ~ pocTa
pacTeHUH, J€YCHHUE )KUBOTHBIX, YITyUIIEHUE KaueCTBA
KOPMOB).
11. CaMOIIOJrOTOBKA K TEKYILIEMY KOHTPOJIIO 3HAHUH 4
12. MOJVIJIb 4. SQH3UMATHUYECKASA NHXXEHEPU A 26
MonynbHas equauna | benkoBas unxenepus. I[lpumeHenne MMMOOUIIH30-
4.1. ®epMeHTHI B BaHHBIX ()EPMEHTOB.
13. OMOTEXHOJIOTHH U UX 10
AMMOOWIN3aLus
Monynehas equanna | buocencopsl. [IpuHIKIBI KOHCTPYHPOBAHUS OMOCEH-
4.2. buoceHcopbl U1 | copoB. Pa3HOBUIHOCTH OMOCEHCEPOB U UX MPUMEHE-
OMOYHIIBI Hue. depMeHTHBIE OMOCEHCOPHI ((PEePMEHTHBIC DJICK-
14, TPOJbl, (PEPMEHTHBIE MHKPOKAJIOPUMETPUUECKUE 10
JaT4YUKH, OMOAATYMKY Ha OCHOBE XEMHU- U OUOTIOMHU-
HecreHu). Kierounsle OuoceHcopbl. buouunsi.
buouun u npuniun ero pa6otsl. JJHK-Mukpouuts.
benkoBeie 6nounmel. [IpuMenerne 6M0YnIOB.
15. CaMOIIOArOTOBKA K TEKYILIEMY KOHTPOJIIO 3HAHUI 3]
16. MOVJIb 5. BUOTEXHOJIOTUA U TTPOBJIEMbI 3AIIUTHI OKPYXKA- 10
FOLLEN CPE/IbI
MonyneHas equanna | AdpoOHasi mepepaboTka OTXOJ0B (B MPUCYTCTBUU
5.1. Dkonoruyeckas | KUCIOpPOJa) (9KCTEHCHUBHbBIEM METO/bI u
OMOTEXHOJIOTUS WHTECHCHUBHbBIC CIOCOOBI). Koadppunnentom
3oorueitHocTH (k7). Koaddunmenrom nporo3oitHoCTH
Kp. AHadpoOHOe pasioxkeHHe (KHCIas ¥ METaHOBas
17 cTaguu mpouecca OpoxeHus). Pazpl METaHOBOTO 6
' OpoxeHusi.  VI3BrmeyeHWe  TOJE3HBIX  BEIECTB
(U3BJIEUEHNE BEILECTB U3 BOJIbl, U3BJICUCHHE BEIIECTB
U3 OTXOJIOB CEJIbCKOXO3SIICTBEHHOTO MPOU3BOICTBA.)
buoouncrka ra3oBO3AYIIHbIX BBIOPOCOB.
buorexnonoruun 51 TOJIyYEHHUE METAJIJIOB.
bakTepuanbHOe BbIlEIaYUBaHUE.
18. | caMONmOATrOTOBKA K TEKYIEMY KOHTPOJIIO 3HaHUMN 4
19. | BCEIo 84
5. B3anmMocBsI3b BU0B YUEOHBIX 3aHATHIA
Tabmuma 7
B3aumocBs3b KOMIETEHIMI ¢ Y4eOHBIM MATEPHAJIOM M KOHTPOJIEM 3HAHHI CTYAECHTOB
JI3/ Bua xoH-
Komnerenuuu Jlexnun m3/C CPC | dpyrue Tpodst
BH/IbI
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OIIK-2 — CrocobeH oCymecTBIATh MPo- MI1-5

(dbeccroHaNbHYIO NIEATEIHHOCTh C YUYETOM 1.5

BJMSHUS HA OPraHH3M JKHBOTHBIX IpH- 1-9 15_’ Tecr,
POAHBIX, COIIMAJIbHO-XO034AMCTBCHHBIX, 18 CO6CCCHOBaHI/Ie
TCHETUYECKUX U SKOHOMHUYECKUX (HaKTo-

poB

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneyeHrue TUCIHILIMHBI

6.1. Kapra o06ecniedyeHHOCTH JuTEpPaTypoii (Tadamnua 8)

6.2. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu « UHTEepHET»

(nanee — cerb «HTEpHET)
DnexkrponHas oubmuoreunas cucrema «kOpaiit» www.biblio-online.ru
DrexkTponHas oubmnoreuHas cucrema «JIanep» e.lanbook.com
DnexkrpoHHas oubmnoreunas cucrema «AgriLiby http://ebs.rgazu.ru
HanmonanwsHas snexktponHas oubiaunoreka http://n36.pd/
DneKTpoHHBIH Katanor HayyHou 6ubmanoreku Kpac[’AY Web UPEUC.
http://database.gsdog.ru/ 6a3a maHHBIX OO COOAK.
https://rors.ru.ruswebs.ru/ 6a3a qaHHBIX IO OXOTHHYBEMY COOAKOBOJICTBY.
https://www.fbras.ru/services/bazy-dannyx 6a3a qaHHBIX 10 OMOTEXHOJIOTUHA
http://www.sevin.ru/collections/microcoll/vkm_coll.html renernueckne u Ouonornde-
ckue xojurekuuu PO.
HNHdopManiOHHO-CIPABOYHBIE CHCTEMbI:
10.  http://www.ias-stat.ru - Muadopmanuonno — aHamuTHueckas cucremMa «CTaTHCTHKA»
(HdoroBop «1-2-2016/55 ot 19.10.2016, Horosop «1-2-2017 ot 20.10.2017).
11.  http://www.consultant.ru - CrnpaBouno-npaBoBas cucremMa Koncynbsrantllnroc (orosop
No20059900202 06 nHpOpMALIMOHHON TOIJICPIKKE).

CoNoUARLNE

6.3. IIporpammHoe o0ecnievyeHune
1. Windows Russian Upgrade Axagemndeckas aunensus Ne44937729 or 15.12.2008;
2. Microsoft Word 2007 / 2010; Microsoft Excel 2007 / 2010; Microsoft PowerPoint 2007 /
2010
3. Office 2007 Russian OpenLicensePack Axamemuueckas muneHsus Ned4937729 ot
15.12.2008;
4.  Oducnsriii maket LibreOffice 6.2.1 - cBo6oHO pacnpocTtpansemoe I10;
5. Kaspersky Endpoint Security ans 6usneca CrangaptHeiii Russian Edition Ha 1000 nmonb3o-
Bateneil Ha 2 rtoma (Ediucational License) Jlumensusi 1800-191210-144044- 563-2513 ¢
10.12.2019 no 17.12.2021;
6. IIporpammHuas cucrtema ajsi OOHAPYKEHUsI TEKCTOBBIX 3aMMCTBOBAHH B y4eOHBIX M Hayd-
HBIX pabotax - JInnensnonnsiit forosop Nel58 ot 03.04.2019 «AnTunnaruat BY3»;
7. Opera/ Google Chrome / Internet Explorer / Mozilla. ceo6oato pacrnpoctpansiemoe I10;
Moodle 33.5.6a (cucTema AMCTAaHIIMOHHOTO 00pa3oBaHMsI) CBOOOHO pacmpocTpansemoe [10
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KAPTA OBECIIEYEHHOCTH JIUTEPATYPOH
Kadenpa Pa3Benenus, reHeTHKH, OMOJIOTHH M BOJIHBIX OuopecypcoB Hampaienue moarotoBku (crnenuaibHOCTh) 36.03.02 «300TeXHUS

I[I/ICI_II/IHJII/IHa «buorexuoiorus B HCIIPOAYKTUBHOM KMBOTHOBOJICTBC)

Tabauma 8

. Bun nznanus Mecto Heobxonu
Bun sansiruit HaumenoBanue ABTOpBI H3parenscTBO . XpaHciA KOJII\I:IIEZCTB I;E;I/ngggg
W3JIAHUA | Tey. | Dnekrp | bubn. | Kad. :
0 K3.
1 2 3 4 5 6 7 8 9 10 11
OcHoBHas
Jlexuu, CPC buorexHonorus Yerseprakosa E.B., KpacHosipck 2011 + + + 25 79
Bnanpimesckas JIII. Wpbuc 64+
Jlexuu, CPC buotexnonorus: Yerseprakona E.B. KpacHosipck 2010 + |+ + 25 2
Wpbuc 64+
imaboparopHele | buoTexHomorus Yerseprakosa E.B. KpacHospck 2011 + |+ + 25 2
Npbuc 64+
Jlexuu, CPC bruorexHonorus Yerseprakosa E.B. KpacHospck 2010 + |+ + 1 2
Npbuc 64+
Jlexuu, CPC bruorexHonorus Yerseprakosa E.B, KpacHospck 2011 + |+ + 1 79
Bnanermesckas JILI1. Npbuc 64+
JlomosHuTENbHAS
UTexun, CPC OCHOBBI T.A.Eroposa, C.M. M.: Axagemus 2008 + + 15 15
OMOTEXHOJIOTHH Knynosa, E.A. XKusy-
XHMHA
Jlexuu, CPC MonekynsipHas b. I'muk, Jlx. Ilacreprak | M.: Mup 2002 + + 4 4
OMOTEXHOJIOTHSI.
[Ipunnue! u
IpUMEHEHHE




Jlexnu, CPC OCHOBBEI buprokos B.B. M.: KonocC 2004 24 24
IIPOMBILUICHHON
OHMOTEXHOJIOTHH
Jlexuuu, CPC M. C. Tl'mnsipoBa buonoruueckuit Mockaa: 2006 1 1
SHIUKIONEJUUECCKU I Jlupext.Meaua.
CJIOBaphb [MaGmummHr 2009 1

Hupexrop Hayunoii Oubnuorexu
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7. Kpurepun olleHKM 3HAHMI, yMEHMIl, HABBIKOB U 3asIBJEHHbIX KOMIICTeHIHI

Buabl Tekymero koutpoasi: Ilpu nsydeHun nucuuruiiHbl «buoTexHomorus» co cry-
JEHTAMH B TCUECHUE CEMECTpPa MPOBOASTCS JICKIIMOHHBIC U JTAOOpPATOPHBIE 3aHATHUS. 3a4eT OIpe-
JeNsgeTcs Kak cymMMma 0aJuioB MO pe3ysibTaTaM BCEX 3aINTAaHUPOBAHHBIX YYEOHBIX MEPOIIPHUSATHIA.

Texymasi arrecranusi CTYJICHTOB MPOBOAWTCS B TUCKPETHBIC BPEMEHHBIC HMHTEPBAJIBI
JIEKTOPOM U IpernojaBaTesieM, BeyIUM JIabopaTOpHbIe 3aHATHS M0 AUCHUILTUHE B CIEAYIOLIEH
dopme:

KomnokBuym (TecTupoBaHue);

BrimonHenue nabopatopHbIX padorT.

IIpome:KyTOUHBIH KOHTPOJIb — 3a4eT C OLCHKOU. [IpOoBOIUTCS C LEIbI0 YyCTaHOBJICHUS
OCTaTOYHBIX 3HAHUH MO ITUCHUIUIMHE. Biroyaer B ceOs B coueTaHue pa3IndHbIX (HOpM (KOMITb-
IOTEPHOT'0 TECTUPOBAHUS).

Bce Buapl yueOHBIX pabOT JOHKHBI OBITH BBIOJHEHBI B YCTaHOBJICHHBIC, MPEIyCMOT-
peHHble TpaduKkoM y4eOHOro mporecca.

[Tpu u3ydeHNN Kaxa0r0 MOIYJIS TUCITUTUIHHEI TIPOBOIUTCST PYOCIKHBIN KOHTPOJIb 3HAHUN
C LEJIbIO TPOBEPKU U KOPPEKLUHU XO0Ja OCBOEHUSI TEOPETHUECKOro MaTepuasna M MPaKTHUYECKUX
YMEHUN ¥ HaBBIKOB. PyOeXHBIM KOHTPOJIb 3HAHUM MPOBOJUTCA O IpauKy B Yackl JadbopaTop-
HBIX 3aHSATUH IO OCHOBHOMY PACIHUCAHUIO.

Monysb cuuTaeTcs CAaHHBIM, TPU YCIOBUH IMOJyYeHHs CTYIACHTOM He meHee 60% Oai-
JIOB OT MaKCHUMAaJIbHO BO3MOYKHOTO KOJTMYECTBA, KOTOPOE OH MOT OBl MOIYYUTh 32 3TOT MOJYIIb.

CryneHT 00s3aH OTYMUTATHCS 1O BCEM MOJYJSM JUCIHIUIMHBI U C YIETOM BBIXOJIHOTO
KOHTpOJIsi HaOpaTh He MeHee 60 OamioB mo nucruruinHe. CTyneHTy, He HaOpaBLIEeMy MUHHU-
MajbHOE KonuecTBO OaiwtoB (MeHee 60), maercs 14 kameHIapHBIX AHEH MOCIE OKOHYAHMS Ka-
JICHAAPHOTO MOAYJIS sl 1060pa HEOOXOIMMOT0 KOJTMYeCcTBa OaJlIoB.

['pamarum OIleHKH 11O 3a4eTy € OleHKOIi:

60-72 Gana A OLIEHKHU «yJIOBIETBOPUTEIHHO

73-86 Gayuta 1715l OLEHKHU «XOPOIIO»

87-100 GaymIoB 11 OLEHKH «OTINYHO.

Ecnu mo pesynpraTtam TeKylero pedTuHra cTyneHT Habpan B cymme MeHe 40% Oaios
OT MaKCHUMAaJIbHOTO PEeHTHHTa TUCIHUILIMHBI, TO 10 BBIXOJHOTO KOHTPOJIS OH HE JOMYCKaeTCs U
CUMTAETCS 33JJ0JDKHUKOM I10 3TOW JaucuuiuiiHe. i yeTpaHeHus 3310JDKeHHOCTH CTYACHT I10-
JTy4aeT UHIUBUIYATbHOE 3aJaHUE JIJISl CAMOCTOATEIbHONU PaboTHI.

Ecnu e cymma OamnoB coctasisier 60 u 6osee, TO IO YCMOTPEHUIO MIpenoaBaTens CTy-
JIEHTY MOKET OBITh MPOCTABJIEH 3aueT 0e3 clayl BBIXOJHOTO KOHTpons. Ecnmu cTydaeHT He
HaOpaJsl Ha MPOTSHKEHUU CEMECTpa HEOOX0IMMOE KOJIMYECTBO OAJIOB, OH CAET 3a4eT MO paciu-
CaHMIO 3a4eTHOM ceccun. [lepedeHr BOMpOCOB Ha 3a4eT, TecTaM, cuctemy oreHuBanus no CP u
BBITIOJTHEHUE 3a1aHnii ipuBeieHbl B DOC TUCIIUIUTHHEL.

[Ipy BOSHUKHOBEHHH 3a/I0JDKEHHOCTH IO TUCIHILIMHE CTYACHT CaMOCTOSITENIbHO OCBau-
BaeT MOJYJIM JUCIUIUIAH, BBIMONHSICT 33JaHUS W MPOXOJUT TECTUPOBAHHUE IO MPOMYIICHHBIM
MOYJIIM M MOAYJIbHBIM eHHUIIaM Ha ratdopme LMS Moodle.

8. MarepuanbHO-TeXHU4YECKOE O0ecneyeHne I CHUIIUHbI

[Tpu U310XKEHUH TEOPETUYECKOTO MaTepuaa HCIOIb3YIOTCS MYJIbTUMEAUMHbBIE WILTIO-
CTpaTUBHBIE MaTepHaibl (JIEKIUOHHBIE 3a1bl 1-35 u 2-48). B Kypce neKimii UCTIONb3yIOTCS BU-
neodunbMel (100 BeIMKUX OTKPBITUN B reHeTrke). [ mpoBeneHus 1abopaTopHbIXx paboT 00o-
pyInoBaHa crenuanuzupoBanHas ayautopus 1-27 ym. CracoBoit 44A, ob6opyaoBaHHas: (CTOJBI,
CTYJIbsI, yueOHasl T0CKa, CXEMBbI, TaOJUIIbI, TECTOBBIC 3/1aHUsI, 33a/1a4H, (HOTO, JTabopaTopHOE 000-
pYZOBaHUE); METOANYECKAs! TUTEpaTypa, pa3paboTaHHas COTPYAHUKAMHU Kadeaphl.

Jlnst mucTaHIMOHHOTO 00Y4EHHUs MPUMEHSIFOTCS 3JIEKTPOHHBIM KOMILJIEKC, pa3MelIeHHBIN
Ha ruiatgopme LMS Moodle o BerepunapHoii reneTuke.

st camocTositenbHON paboThl: «KoMmbroTepHsiid kiace» ayautopus Ne 0-06 yin. Craco-
BO 44A, ocHalleHHasi KOMIIbIOTepamMu ¢ goctynoM K uatepHery u DMOC. Hayunas 6ubnuote-



Ka - (OHJ HAyYHOH M y4eOHOU JUTEepaTyphl, KOMIBIOTEPHI C JOCTYIOM B MHTEpHET, K DbC u
MEXyHAapOAHBIM peepaTUBHBIM 0a3aM JaHHBIX HAY4HBIX U3IAHUH.

9. MeToaunyeckue peKOMeHIAIMH JJIs1 00y4AIOIIHXCS M0 OCBOEHHIO THCIHHILINHBI

9.1. MeToanuyeckue peKOMeHAAIMY 0 JUCHUIINHE /151 00y4aI0IIHXCA

Ha ocBoenue aucuurnHel «BHOTEXHOJIOTMS B HENPOAYKTHUBHOM JKMUBOTHOBOJCTBE)
yueOHBIM IUIaHOM IpenycMoTpeHo 108 vac. /laHHas quUCHMIUIMHA [IPENOJaeTcs B OJHOM KaJleH-
JApHOM MOJyJie ¥ pa30uTa Ha MATh AUCUUITMHAPHBIX MOTYJICH!

JAM 1 - BUOTexXHOJIOTHs: TPUHIIUIIBI, TPUMEHEHHUE;

JAM 2 - HacineacTBeHHOCTh, YPOBEHD KJIETKHU U MOJIEKYJIbI;

JIM 3 - Hogeiilue MeTo/Ibl B OMOTEXHOJIOTHH;

JAM 4 - DH3uMaTnyecKasi HHXCHEepUS;

JAM 5 - BHOTeXHOIOTHS ¥ IPOOIEMBI 3aIIUTHl OKPYKAIOIIEH CPEJIbl.

[Ipu uzyyenun Bcex MOyJeH JIEKIIMH HEOOX0IMMO UILUTFOCTPUPOBATH OOJIBIIUM KOJIHYE-
CTBOM HArJIIIHOCTEH, YTO TTO3BOJIMT JIy4Ille YCBOUTH MaTepHall.

[Tpu u3yyeHUn TUCIHUILUIMHBI HEOOXOIUMO 00paTUTh 0CO00E BHUMAHUE HA IPUMEHEHHE
COBpPEMEHHBIE METOIbI 00yueHus: 1. AKTUBHOE CIIyIIIaHHE — BEICHHE OeCe/Ibl C LIETbI0 HAJIAXKH-
BAaHMsI KOHTAKTa C APYrUM ueiaoBekoM. 2. Jluckyccuu. Llenbro qucKyccuu sBIsSeTCs TOCTHKEHUE
MaKCHMaJIbHO BO3MOYKHOT'O COTJIACHS YIaCTHUKOB IO 00CYX1aeMOii pobIiemMe, MOUCK UCTHHBI
WJIM ONITUMAJIBHOTO PELICHUSI.

Pexomenayercs opranu3oBaTh CaMOCTOSATEIBHYIO PA0OTY 00 yHArOIINXCSI:

1. ducranunonHoe oOydenue. OHO MO3BOJISIET MCIOB30BATh WHANBUAYAIbHBIN TEMIT 00y4YeHNUS;
obecrieunBaeT OBICTPYIO CBSI3b CO BCEMU YYaCTHHUKAaMH OOpPa30BaTEIBHOTO MPOIIecca; aeT BO3-
MO>KHOCTh HCIOJIb30BaTh OOJBIION 00BEM AOCTYNMHON HMH(OpMaKK; BO3MOKHOCTh Y4acTHS B
MPOEKTaX, KOHKYpCax M OJUMIIMAJaX Pa3HOTO YPOBHS; CO3JaHUsS JOMOJTHUTEIBHBIX YCIOBUIN
JUTsL caMOBBIpaskeHus oOydaromuxcs. g AUCTaHIMOHHOTO O0yUeHUsI CTYACHTOB PUMEHSETCS
LMS Moodle.

2. NnTepakTBHOE OOyYeHHE — TO3BOJSET CTYACHTY M IMPENOJIaBaTeII0 aKTUBHO B3aWMOJIEH-
CTBYIOT JApYT C ApyroM. Kaxplil yqacCTHUK B3aMOJICHCTBUS BHOCUT CBOM BKJIaJI, B X0/1€ paOOTHI
MPOUCXOIUT OOMEH UIEeSIMH, 3HAHUSIMH, BEIPA0OTKA COBMECTHBIX CIIOCOOOB EUCTBHSI.

3. IIpobnemMHOe 00y4YeHHE — MO3BOJISET OPTaHW30BaTh 00Pa30BATENBHBIN MPOIECC B BUJC pas-
pelleHus MOCe0BaTeIbHO CO3/JaBAEMBIX YUEOHBIX MPOOIEeMHBIX cuTyaruil. [IpobnemHuas cuty-
alys HAMpaBJIIET MBICTUTEIBHBIM TOKMCK, MPOOYXKIaeT UHTEpeC K uccienoBanuio. [Ipobrema
MOJKET OBITh BhIpakeHa B (hopMe MPOOIEMHOTO BOMPOCa WK MPOOIEMHOTO 3aJaHusl.

9.2. MeToan4yecKkne yKa3aHusl MO0 JMCHHILIMHE VI WHBAJIMIO0B M JIHI C OTPAHNYCHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

IIpn ocBOEHMM NHUCLUIUIMHBI HHBAINWAMU U JINLIAMU C OTPAHUYEHHBIMHA BO3MOXHOCTSMU
3JI0pOBbs o0ecrieunBaeTcss KoMPOpTHAs cpejia, CIeualbHO 000pymoBaHHbIe ayauTopuu 1-30,
1-27, yn. CracoBoit 44A, BO3MOXXHOCTh AMCTAHIIMOHHOTO OOyuYeHMs (IMCIMIUIMHA pa3MelleHa
Ha LMS Moodle).

JUJ11 NHBAJIMIOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10pPOBbS 110 3PEHUIO:

- pa3MelleHue B JOCTYMHBIX A oOydarolmuxcs MecTax M B aJalTHPOBaHHON (dopme
CIPaBOYHON MHPOPMALIUHU O PACIICAHUU YUEOHBIX 3aHATHI;

- IPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIEr0 00ydaromeMycsi HEOOXO0AUMYIO TOMOIIb;

- BBIIIYCK QJIbTEPHATUBHBIX (DOPMATOB METOJMUECKUX MAaTepHaNIOB (KPYIMHBIA MIPUPT UITH
aynuodaiser);

JUJ11 NHBAJIMIOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS 0 CIYXY:

- HaJUIeXKallMMH1 3ByKOBBIMHU CPEJICTBAMH BOCIIPOU3BEACHNE HH(OpMaLNY;

JU11 MVHBAIMIOB M JIML C OTPAaHUMYEHHBIMM BO3MOXKHOCTSMHU 30POBbsI, UMEIOIUX Hapy-
IIEHHs ONIOPHO-IBUTATEIBHOTO alapara:
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- BO3MOKHOCTh O€CHpEMSATCTBEHHOr0 JOCTYyNa O0yJaromuxcs B ydyeOHbIe MOMEIICHUS,
TyaJIeTHbIC KOMHAThI U JPYyTHe TOMENICHUSI HHCTUTYTA, a TaKKe MpeObIBaHNE B yKa3aHHBIX I10-
MEIICHUSX.

OO6pazoBaHne 00Y4aIOMIMXCA C OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI MOXKET OBITH
OpPraHM30BaHO KaK COBMECTHO C IPYTUMH OOYYarolMMUCS, TaK U B OTJCIbHBIX TPYIIaX WU B
OTAEJBbHBIX OPraHU3aAIHAX.

[lepeuenp y4yeOHO-METOIMUECKOTO OOECIEUeHHsI CaMOCTOSATENBbHOM paboThl 00ydaro-
MUXCS 110 TUCIUTUITHE.

VueOHO-MeTOUECKHEe MaTepUalbl Uil CaMOCTOSITENbHOW pPaboThl OOydaromuxcs M3
YHCIIa MHBAIUIOB U JIUI] C OTPAaHMYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBS IIPEAOCTABIISIOTCS B O11-
HOM 13 (hOpM, aIaITUPOBAHHBIX K OTPAaHMUYCHUSIM UX 3JI0POBbSI U BOCHPUATHS HHOOpMALIUY.

Kareropuu ctyneHnTon Dopmbl
C napyieHue ciyxa B [1I€UaTHOM opme;
B (hopMe IEKTPOHHOTO JJOKYMEHTA,;
C HapylIeHneM 3peHust B [IEYAaTHOH (popMe YBETUUECHHBIX HIpUPTOM;

B (hopMe IIIEKTPOHHOTO JJOKYMEHTA;
B (hopme aynuodaiina;

C HapymieHreM OmopHO-IABUTaTEeILHOTO all- | B MeYaTHOU (opme;
napara B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;
B (hopme aynnodaiina.

JIaHHBIN 1epeyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIE€HTa 00Y-
YarOIUXCA.

B ocBoeHHMHU IUCHMITIMHBI MHBAIWIAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAUCHHE MMEET WHAMBHIyalbHas padora. [log mHAMBUIYaTbHON paboTON
noapasymeBaercs JiBe (GOopMbl B3aUMOAEUCTBUS C IPErojaBaTesieM: UHAMBUAYallbHAs yyeOHas
pabota (KOHCYIbTAllMM), T.C. JOTIOJTHUTEIBHOE Pa3biCHEHHE y4eOHOro MaTepualia u yriyoJeH-
HOE€ U3y4yeHHE MaTepHuaja ¢ TeMH 00YyYarolUMMHCS, KOTOPble B TOM 3aUHTEPECOBAaHbI, U UH/IU-
BUJyaJibHasl BOCIUTaTeNnbHas padorta. HaMBUAYyaIbHBIE KOHCYJIBTALMU 110 MIPEIMETY SIBISIOTCS
Ba)XXHBIM (PaKTOPOM, CIIOCOOCTBYIOIIUM MHAMBUIYAIN3allUN 0OY4YE€HUS U YCTaHOBIIEHUIO BOCIIH-
TaTEJIbHOIO KOHTAKTa MEXy MpernojaBaTesieM U 00ydaroluMcsl THBAIMIOM MU 00y4YaroLuMCs
C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 310POBBS.
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MPOTOKOJI U3MEHEHMM PII]|

Hara

Pa3nen

N3menenus

KommenTtapun

[Iporpammy pa3paboraina:

Yerseprakosa E.B., 1.c.-x.H., 101eHT
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