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IosicHuTEeNLHAA 3aIUCKA

Pabouast mporpamma yde6HOTro npeamera «buorexnonorusy» mist yuanmuxcs 10-11 kmaccos

COCTaBJIEHA Ha OCHOBE CJIEIYIOIINX JOKYMEHTOB:

1.  ®enepanbnbiii 3akoH oT 29 nekadbps 2012 r. N 273-D3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun";

2.  Canwurapusie npasuia CII 2.4.3648-20 «CanutapHO-3IHIEMHOIOTHYECKIE TPEOOBAHUS

K OpraHn3alUsM BOCIIUTaHUS M 00pa30BaHus, OT/AbIXA U 0310POBJICHUS IETEH U MOJOACKIY,

YTBEPXKACHHBIE [IOCTAHOBJIEHUEM | JTaBHOIO rOCYAapCTBEHHOTO CAHUTAPHOT'O Bpaya

Poccuiickoit @enepanuu Ne 28 ot 28.09.2020 r.;

3.  Ilpukxa3 MwunucrepctBa obpazoBanusi u Hayku P®D ot 17 mas 2012 r. N 413 «O06
YTBEPXKICHUH (PEeIepabHOTO TOCYAapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa CPEIHEro
obmero oopazoBaHus" (¢ U3SMEHEHUSMH U JIOTIOJTHEHUSIMH ).

4. [TpumepHo#l mporpammsbl cpeaHero oOmiero oOpa3oBaHust mo Ouosoruu, lIIporpamMmer
aneKTUBHBIX KypcoB «buomnorus. 10-11 kmaccel. [Ipodunbaoe obydenue». COOpHUK 2/ aBT.-
coct. B.M. Cusornazos, M. b. Mop3ynoBa. M.: Jlpoda, 2012 (DneKkTuBHBIE KYypCHI)»,
[Iporpammel 3neKkTUBHOTO Kypca «buorexHosorus» noa peaakuuen Ixamanosoi I'. A. M.:
Hpoda, 2012 (DneKTUBHBIE KYpChI)

Peanu3zanusi mporpaMmbl OCYIIECTBIISICTCS TPH WCIOJIb30BAHUU YUECOHO-METOIUYECKOTO
KOMILIIEKCa:
1. TIporpammsl 5neKTUBHBIX KypcoB. buomormsa. 10-11 xnaccer. IlpodmisHoe oOyueHwme.
Co6opnuk 2/ aBr.-coct. B.W. CuBornazos, M. b. Mop3synoBa. M.: Jlpoca, 2012 (OnekruBHbIC
KypeB);
2. lxamanosa I'. A. Ilporpamma snextuBHOrO Kypca «buorexnomorus» M.: [Ipoda, 2012
(OneKkTUBHBIE KYPCHI).
3. buotexnomorus: 10-11 xim.:yue6. mocoOue s 001meoOpa3oBaTeNbHBIX OpraHU3aIHii/
H.B.I'op6enko.-M.: [Ipocemenne,2021. — 143c.

[Ipeiaraemselii yueOHBIN TpeIMET MpeAHa3HAYEH IS YUaAIIUXCsl CTapIINX KJIacCOB C LENbIO
pacuupeHuss u yriayOieHus 3HaHui 1o OmorexHosioruu. [Ipeamer cBsi3aH ¢ 0a30BBIM KypcoOM
OMOJIOTHM U XMMHUHU CPEJHEW IIKOJIBI U SIBJISETCS €ro JONMOJHEHUEM B IUIAaHE O3HAKOMIIEHUS C
HOBEHILIMMHU JOCTUKEHUSIMH B 00JIaCTH MOJIEKYJISIPHOM U KJIETOYHOM OMOTEXHOJIOTHH.

B npennmaraemoMm Kypce paccMaTpUBAKOTCS BOIPOCHI COBPEMEHHOIO COCTOSIHUSA H

NEPCIEeKTUBBl Pa3BUTHS OMOTEXHOJOTHH, MPH ATOM 0c000€ BHHMAHME YJIEIEHO METOAaM
OMOTEXHOJOIMH, TO3BOJIIOIIMM  PAcCKpPhITh TE€HETUYECKHIl IMOTEHIMal OpraHu3Ma C
MOCJIEYIOLIEN pealn3alueil B KOMMEPYECKUN IPOAYKT.

HauOonpiiee BHMMaHUE B Kypce YAEIEHO: OMOJOTMYECKHMM, HAyYHO-TEXHMYECKHM U
HKOHOMHUYECKUM TPEANOCHUIKAM B Pa3BUTHH OMOTEXHOJIOTMH; OCHOBHBIM METOJIaM U IpueMaM
MOJIEKYJISIPHOM U KJIETOUHOM OMOTEXHOJOTHH; IPUHLIUIIAM U ITPaBUJIaM KOHCTPYHMPOBAHUS T€HOB
Y TCHOTHUIIOB IN VItro; MeToaaM mosydeHus: OMOTEXHOJIOTHUECKONH KOMMEPUECKOM MPOAYKIIHH.

OnexktuBHbIN Kypc «buotexnomorusi» mnst 10-11 kmaccoB paccumrtan Ha 68 wacoB (14. B
HEJIETIIO).

Henb u3yyeHus npeamera

dopMupoBaHUE 3HAHMM O OMOTEXHOJNOTHYECKUX JAETEPMUHAHTAX  TI'€HETHYECKOIro
NOBeJIeHU Ha ypoBHEe Mosekyn (pekomOunanTHas JIHK u pekomMOMHaHTHBIN OeloK), KIETOK
(PEKOHCTPYHpPOBAaHHBIE U CTBOJIOBBIE KJIETKH) U OPraHU3MOB (TPAaHCTE€HHBIE, KIIOHUPOBAaHHBIE U
XUMEpHBIC UHIMBUYYMBI).3a/1auu:

JlaTb pacimivpeHHble 3HaHUS 10 OUOTEXHOJIOTUH.

YroyOuTh 3HaHUSA, Kacarolluecs MOJEKYJIIPHO-KIETOYHbIX TEXHOJOIMH B 001acTu
MEAMILIMHBI, )KUBOTHOBOJCTBA U PACTEHUEBOCTBA.



O3HaKOMUTbH ¢ OCHOBHBIMU MPUHLUIIAMH KOHCTPYHUPOBAHUS T€HOB U TEHOTHUIIOB.

Pa3BuTh yMeHHe aHaJIM3UpOBaTh, CpaBHUBATh, 0000IIATh W YCTaHABIMBATH MPUYHMHHO-
CIEICTBEHHbIE  CBS3M NPU  H3YYCHHMH  METOJOB  OMOTEXHOJOTHMH,  OKAa3bIBAIOIIUX
HENOCPEICTBEHHOE BIIMSHNE HA TEHETUUECKYIO TPOrpaMMy Pa3BUTHUS.

TpeOoBaHMsI K YPOBHIO NOATOTOBKH YYALIIMXCS.

3HaTh/ IOHUMATh!
- COBpEMEHHOE OmnpeieNieHHe OMOTEXHOIOTHH; ATAIbI Pa3BUTHS OMOTEXHOIOTUH;
- OCHOBHBIE OTKPBITHS B 00JaCTH LIUTOJIOTUH, TEHETUKN, ONOXUMHHU, MOJIEKYIISIPHON
OHMOJIOTUH, CITOCOOCTBYIOIINE PA3BUTHIO OMOTEXHOJIOTHH;
- 00BEKThbI OMOTEXHOJIOTHH;
- METOBbI KJIECTOYHON U TEHHOW UHKEHEPUH;
- SIBJIEHUS TPAHCPOPMALUHU U TPAHCAYKIUH KaK ITyTH €CTECTBEHHOI'O
U3MEHEHHS TeHOTUIIOB MUKPOOPTaHU3MOB;
- IIYTHU ¥ BO3MOKHOCTH L1€JICHAIIPABICHHOTO U3MEHEHHSI YEJIOBEKOM;
- TEHOTHUIIOB OPTaHU3MOB ISl MCTIOJIb30BAaHMS B CBOUX LIEJISIX;
- OHOJIOTHIO KIIOHUPOBAHHBIX M TPAHCT€HHBIX OPraHU3MOB;

YMers:
- OOBSCHATh NMPUUYUHBI JU(PepeHInauy KISeTOK Ha T'€HHOM YpPOBHE, BIIMSHHUE BUPYCOB,
Oakteprogaros, MmiasMuI Ha €CTECTBEHHOE M3MEHEHHE HACIEJCTBEHHBIX CBOMCTB KIIETOK,
BEKTOPHBIX CHUCTEM Ha IleJIeHANpaBIeHHOE U3MEHEHHE T'€HOMa OPTraHU3MOB, MUTATEIbHbBIX
Cpel Ha pa3BUTHE IMOCAAOYHOTO MaTepHuaia TIpH KIOHAJLHOM pPa3MHOKEHHUH, pPOJIb
JOCTH)KEHUI OMOTEXHOJOIMH U1 HAYYHO TEXHUYECKOI0 Iporpecca;
- yCTaHaBJIMBATh B3aMMOCBSI3U MEXIY T'€HOTHIIOM M CBOMCTBOM OpraHM3Ma, CyOCTpaToOM M
AKTUBHOCTbIO TI'€HOB B KJIETKAaX HPOKapUOT, CBOMCTBOM TOTHUIIOTEHTHOCTH WU pa3BUTHEM
LEJIOTO PACTEHHS U3 OJIHOM KIIETKU;
- ONHWCHIBATh JTallbl MHUKPOKIOHAJIBHOTO Pa3MHOXKEHHSI pACTeHWH, KIOHHPOBAHUS
0€CITO3BOHOYHBIX ¥ ITO3BOHOYHBIX JKMBOTHBIX, IOJYY€HHE MOHOKIOHAIBHBIX aHTHTEN,
CO3J1aHHE BEKTOPOB;
- CpaBHUBATh OOBEKTHI OMOTEXHOJIOTUH, METO/IbI KJIETOYHOW U TEHHOW WH)KEHEPUH, SIBICHUS
TpaHchopMallMM W TpaHCAyKIMH, auddepeHumanuu u aenuddepeHnranu, MeTO/b
TPaTUIIMOHHOMN CEJIEKITNH ¢ OMOTEXHOJIOTMYECKIMH METOAAMHU CO3/IaHUS IITAMMOB, COPTOB U
HOPOJ;

IInanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 NpeaMeTa
JInuHOCTHBIE pe3yJIbTaThI

Y yuamerocst 0yayT copMHpPOBaHbI:
® IIGHHOCTH 3JJO0POBOTO U 0€301acHOro 00pasa KU3HY;
® OCHOBBI DJKOJIOTMYECKOM KYJIbTYPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBILICHUS;
e YMEHHE YIPABIATH CBOEH NO3HABATEIILHOMN 1E€ATENBHOCTBIO;

® OCO3HAaHHMEC CAWMHCTBA MW MNECJIOCTHOCTH OKPYXAOOIEro mupa, BO3MOXKHOCTEH ero
II03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKSHUH HayKH.

e  Vyamwiica MOTyYUT BOZMOXKHOCTb I (POPMHUPOBAHUS:

e YyBCTBA TOPAOCTH 33  POCCHHMCKYIO  OMOJOrMYECKyl0  HayKy, TI'yMaHU3Ma,
LEJICYCTPEMIIEHHOCTH;

® TOTOBHOCTH K OCO3HAHHOMY BHIOODY JanbHeIIel 00pa3oBaTeIbHOM TPACKTOPHH;

® OMbITa JKOJIOTHYECKH OPUEHTUPOBAHHOW pPEPICKCUBHO-OIEHOYHOW M TMPAKTHYECKOU
JIEATEIbHOCTH B KU3HEHHBIX CUTYalUsX;

® yMEHHS MOCTENIEHHO BHICTPAUBATh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHHE: OCO3HABATH



NOTPEOHOCT, M TOTOBHOCTH K C€aMOOOpa3OBaHHIO, B TOM 4YHCIE U B paMKax
CaMOCTOSITEJIbHON JIeATEIbHOCTH BHE IIKOJIBI.

MetanpeametHbie pe3yjabTaTbiPerynstusubie YY /|

Yyammiicst HAyYUTCs:
®  COCTaBJIATH (MHAMBHUIYAIbHO WU B TPYIIIE) [JIaH PEIICHUS TPOOIIEMBI;
e paboTas 1o IUIaHy, CBEPATh CBOU JCUCTBUSA C 1IENIbIO U, TPU HEOOXOAUMOCTH, UCIIPABIISATH
OLIMOKU CaMOCTOSITEIIHLHO;
Yyammiicsi MOJyYUT BO3MOKHOCTb HAYYUTHCH:
® BBIJBUTATh BEPCUU PEIICHUS MPOOIEMbI, 0CO3HABATh KOHCUHBIN PE3yIbTaT, BRLIOUPATH U3
MPEIJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPECTBA JOCTHXKEHUS LIEIH;
® CaMOCTOSTEIHHO CTABUTH HOBBIC YUCOHBIC [[EJIH U 33]1a4H;
e [pU IUIAHUPOBAHUHU JOCTIIKEHHUS LIeJIed CaMOCTOSATENIbHO U aJICKBATHO YYUTHIBATh
YCIIOBHS M CPEJICTBA UX JOCTUKEHUS.

ITo3naBartenbHbie YY /]

Yyamuiicss HAyYHTCS:
® KPUTHUYECKH OIICHHBATh W HMHTEPIPETUPOBATh HWHGOPMAIMIO C Pa3HbIX MO3UIH,
pacro3HaBaTh U (PUKCHPOBATH MPOTUBOPEYHs B NH(OPMAIIMOHHBIX UCTOYHUKAX;
® 1CKaTh U HAXOAWTH OOOOIIEHHBIE CIIOCOOBI PEIICHU 33/1a4, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYTHIM MH(DOPMALIMOHHBIA MOUCK M CTAaBUTh HAa €r0 OCHOBE HOBBIC (yueOHBIE U
MO3HABATEJIbHBIC) 3a/1a4H.
Yuammiicsi OJYYUT BO3MOKHOCTh HAYYHTHCS:
® HAaxOJUTh U NPUBOJUTH KPUTHUECKHE apTyMEHTHI B OTHOIICHUU JEHCTBUI U CYXIECHUMN
JIPYTOro; CIIOKOMHO W Pa3yMHO OTHOCUTHCS K KPUTHYECKHM 3aMEYaHUSM B OTHOIICHUU
COOCTBEHHOTO CYXKJICHUSI, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
® BBIXOJUThH 32 PaMKU y4eOHOro MpeAMeTa M OCYIIECTBISTH IIEJICHANPABICHHBIN MOUCK
BO3MOXKHOCTEH IS IMPOKOTO MIEPEHOCa CPEACTB U CIIOCOOOB IEHCTBHS;

KommyHnukarusubie YY /|

Yyamuiics HaAy4YuTCH:
® [IpU OCYIIECTBICHUU TPYyNIOBOH pabOThl ObITH KaK PYKOBOJAUTENEM, TaK U YICHOM
KOMaHJbl B Pa3HbIX pOJIsAX (reHepaTop HJei, KpUTHK, UCIOJIHHUTENb, BBICTYNAIOIINH,
AKCTIEPT U T.J1.).
Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYUThCH:
® KOOPJMHUPOBATH M BBIIOJHATH pabOTy B YCIOBHUSX pEaIbHOrO, BUPTYaJIbHOIO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;
® Dpa3BEpHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOX TOYKY 3pEHHs C HCIOJIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;



Conep:kanue y4eOHOIro npeamera

Ipeamer 6morexnosiornu (104.)

Omnpenenenne noustus 6norexHosorus. Mcropus u 3agauu OMOTEXHOJIOTUH.
OOBeKThl (OMOJOTMYECKHE CHCTEMBI M OHOMOJEKYJbl) OHOTEeXHONOTHH. [IpOKapHOTEHI.
Ctpoenune OakTepuanbHOU, PAaCTUTEIIPHONW U dKUBOTHOM KJIETOK. DyKapHOTHI.
N3yuenue npoxKeBbIX KIETOK.
MeTo1bl KJIETOYHOW Y TeHHOM WHKeHepuu. TexHomorus in vitro. KieTouHble KyJIbTYpHI.
OO0benuHeHNEe BO3MOXHOCTEH OMOJIOTHYECKUX HAyK (T€HETHKH, MOJICKYISAPHOW OMOJIOTHH,
OMOXHUMHH, SMOPHOJIOTUN) U TEXHHUKH.

Hanpapnenust 6MOTEXHOIOTHU:
1) mpoM3BOJACTBO OHOJIOTHYSCKH AKTHBHBIX COCIUHEHHUH. JIeKapCTBEHHBIX IpernapaTos,
KOPMOBBIX J00AaBOK C IMOMOIIBIO MHKPOOPTaHU3MOB M KYJIBTUBHPYEMBIX JYKAPHOTHYECKUX
KJIETOK;
2) UCTIOIb30BaHKUE OHMOIOTHYECKIX METOI0B OOPHOBI C 3arpsi3HEHUEM OKPY)KAIOIIEH CPeIbl;
3) pa3paboTka U MCMOJIb30BAHUE OMOJIOTHUCCKUX METOOB 3alUThl PACTEHHI OT BpEAUTEICH U
0oJIe3HEN;
4) Co3maHWe HOBBIX TIOJIE3HBIX I[ITAMMOB MHKPOOPTaHH3MOB, COPTOB PAacTEHHH W TOPOJ
KUBOTHBIX.
buotexHonor: TtpeboBanus k mnpodeccun. Ilpodeccuorpamma. OcobenHoctu mnpodeccuu
ouorexnosnora. Tunsl oTpacieit, pyHKIIMOHATBHBIE 00SI3aHHOCTH U MECTa Pa0OTHl OMOTEXHOJIOTA.

2. Kierounas un:kenepus (25 41.)

OnpeneneHue TNOHATHS —KJAeTOYHAasl_ MHkeHepuss. OCHOBHBIE METOJbl  KJIETOYHOM
unxeHepuu.Knerounsie KynbTypsl. [lepeceB. Knerounas nunus. M3ydeHne u oTpaboTka mpaBuil
oTOOpa U 1MoceBa KJIETOK.

[MutatenbHble cpenpl. Krnaccudukanmuss NUTATENbHBIX Cpel. OTambl MPUTOTOBIICHUS
MIUTATENBHBIX cpell. M3yueHne BUI0B CTEpUIIN3ALUHU IUTATENbHBIX CPEL.

[IpermymiecTBa KJIETOUYHBIX KYJIbTYp KaK MOJEIbHBIX 00BEKTOB. OCHOBHBIE 00JacTH
MCIIOJIb30BaHUs KJIETOYHBIX KYJIBTYP.

HanpaBiieHuss  KynbTHBUPOBAaHMS  KMBOTHBIX  KJETOK:  MOHOCIOWHAs  KyJbTypa,
cycneH3uoHHas KyibTypa. llpenen Xeidgunuka. MmmopranusoBannas kynbTypa. KymnbTypsl
opraHoB u TkaHei. TorunorenTHOCTD. Kammyc. [{IuTOKMHBL. AyKCHHBI. DKCIIJIAHT.

Oco0OeHHOCTH  TIPOMBILUIEHHOTO KYJIbTUBHPOBAHUS pacTUTETbHBIX KJIETOK.
KynbTuBHpOBaHUE CyCIIEH3UH KIETOK pacTeHui. Pa3bl pocTa KIETOYHBIX OIS,

['ubpuauzammsi Kak MeTOJ KIETOYHOW wuHXeHepuu. ComaTudeckass TuOpHAM3aIus.
I'erepokapuon. IIporomnact. JlerepmMuHaHTHaAs Tpymnna aHTUreHa. IloMkioHanbHbIe aHTHUTENA.
MoHoknoHanpHble aHTUTeNna. [ ubpugoma. M3ydeHue OCHOBHBIX 0OJacTel NpUMEHEHHs
MOHOKJIOHQJIbHBIX aHTUTEN. DTarnbl NoxydeHus: TuopugoM. CelneKTUBHbIE MUTATEIbHBIE CPEJIbI.
CoBpeMeHHbIE METO/IbI TIOTyYEHUSI MOHOKJIOHAJIBHBIX aHTUTEN. TeXHOJI0rus ()aroBoro JUCIUIEs.
MeToab! peKOHCTPYKIIUH KU3HECTIOCOOHBIX KIIETOK.

OMOpuouHxeHepus. MUKpPOXUPYpPrUUYeCKHe  MAHHUIYJIALMM HAa  yYPOBHE  KIETOK.
PaccmoTpenne  ocoOeHHOCTeH  TpaHCIUIAaHTAlUM  SMOPUOHOB. XapakTepuCcTUKU
MHUKPOOHMOJIOTUYECKON OLIEHKHM KauecTBa SMOpPHMOHOB. XHMEpHbIE opranusMbl. OmnpeneneHue
MOHSTHSI XUMEPHOTO OpPraHU3Ma.

KnonupoBanue opranusmoB. TpaHcruiaHTanmust sapa coMarudeckod kieTtku. Mcropus
KJIOHUpOBaHUS oprann3mMoB. CriocoObl TpaHCIUIAHTAINY saep. DHYKIeanus kieTku. [{urommacrt.
Kapuomuiact. Onextpocnusiaue. McTopust 1 0COOCHHOCTH KIIOHUPOBAHHSI dKHUBOTHBIX.




KnonanbHoe MuKpopasMHOXeHHe pacteHuil. [IpenmymiectBa MeToAa  KJIOHMPOBAaHUS
OpPIraHU3MOB.

3.I'ennast un:xenepusi(144.)

I'enetnueckas uHkeHepus. MosekynsipHoe KiIoHupoBaHue. TpaHcreHnes3. TpaHcreHHble
opranusMsl. ['enHo-MoauduuupoBanusie opranusmsl (IMO).

Metoabl TreHHOU HIDKEHEPHU. [Mnasmuga. Metonq peKOMOWHAHTHBIX —ILIA3MU]L.
['enetnueckuit Bektop. CTaany reHHO-MHKEHEPHOTO SKCIIEPUMEHTA.

Tpanchopmanms kinetok pacteHuid. [lorstue tpanchopmaruu. MeTton OHOTOTHYECKOU
oaumictuku. Tpanchekuus. Tpancaykums. Texuosorust in Vivo. OcoOeHHOCTH MeToaa
FEHOMHOTO pelakTUpoBaHusA. ['eHeTHueckn MOAMQPUIMPOBAaHHBIE pacTeHus. HampaBieHus
BBIpAIIUBAHUSI TPAHCTEHHBIX PACTEHUM.

I'enernyecku MOIMGUITMPOBAHHBIC YKMUBOTHBIE: 11€71b U METO/IbI ITOJIyUEHUSI.

['eHeTHYEeCKU MOAM(PUIIMPOBAHHBIC MHUKPOOPraHW3MBbI. [IpoMBINIIICHHAss MUKPOOHUOJIOTHS.
Oepmentanus. Depmentép(dbuopeaktop). Kymbrypuas cpema. IloceB marepuana(MHOKYIST).
[TpuHIMI MactITabupoBaHus. A3parusi.

[TomyueHre NEepPBUYHBIX U BTOPUYHBIX MeTa00aUTOB. [lepBuunbie MeTabonuThl. Bropuunsie
METa0OHTHI.

Onacenusi, CBS3aHHBIE C HCIIOJIB30BAHHEM T'€HHO-MOJIU(MUIIMPOBAHHBIX OPTaHU3MOB.
ONpOBEpKEHUE 3a0TyKIeHnH, cBa3aHHbIX ¢ [MO.

[IpuMeHeHre AOCTUKEHUN TeHHOW UHXKEeHepuH B Meauuube. CUMOTOMATUYECKAs Tepanusi.
[ennass Tepamusi. BapuaHTbl reHHOW Tepamuu: in vivo u €X VIVO. ['eHHO-TepaneBTHUYSCKHE
npenaparbl: IPUMEPBL, IPUUHHBI BBICOKOH CTOMMOCTU U HU3KOM TOCTYIHOCTH.

[TpoMbINIICHHBIN CHHTE3 0eIKOB. PeKOMOMHAHTHBIE MUKPOOPTaHU3MBI.

4. BUOTEXHOJIOTHS B CeJILCKOM X03siiicTBe 1 mpomblinLienHoctu (20 4.)

KnoHanibHOE MUKpopasmHokeHue. [IlpuMmeHeHne B pacTeHUEBOACTBE. TOTHUTATEHTHOCTb.
[IpeumymiecTBa M HEAOCTATKH METOJAa MHUKPOKJIOHAJIBHOTO Pa3MHOXKEHHS. TeXHOJIOrus Hu
CrocoObl KJIOHAJILHOTO MHUKPOpPa3MHOXKEHHUs pacTeHui. Ozmoposiienue pacteHuil. CriocoObl
O370POBJIEHUSI  pacTeHui. MeTox KyJnbTypbl aNMKaJbHBIX MEPUCTEM. XeMOTepamus.
buortexHonornuecknue MeToapl B celeKUMU pacTeHuid. OCHOBHBIE CEJIEKIIMOHHBIE 3a/layH,
pelaeMble ¢ TOMOIIbI0 METO/10B OMOTEXHOJIOTHH.

[Tonsitue_ uuxeHepHas sH3uMosiorus. Mcrounuku ¢epmenTtoB. HMMMoOUIM30BaHHBIE
depmentsl. [IpenmyiiecTBa UMMOOMIN30BAHHBIX ()EPMEHTOB B CPaBHEHMHM CO CBOOOIHBIMH
MOJIEKYJIAMH.

[TpumeHeHre UMMOOWIN30BaHHBIX (DEPMEHTOB B MEIUIIMHE, B MPOU3BOJCTBE aHTHOMOTUKOB U
AMUHOKHCIIOT.

BBenenne B mumieBylo MukpoOuosoruto. XnebomnedueHue. BuHonenue u nuBoOBapeHHeE.
Omnpenenenne MOHATUSA NHILEBON MuKpoOuosnoruu. Mcropus mNUIIEBOH MHUKPOOHMOIOTHH, €€
3a7la4l, OCHOBHbIE HampasieHHs. CpaBHEHHE OpraHOJENTHUECKHUX IIOKa3aTeled KadecTBa
npoaykToB nuTaHus U TpeboBanuii ['OCT.buoxummueckue crnocoObl IMONYyYEHHUsS CIHPTOB,
COKOB.BHIBI MOJIOYHOKHCIIOTO OpoXKeHUs: TOMO(DEpMEHTATHUBHOE W TeTepodepMEHTATHBHOE.
[Tporiecbl MOTIOYHOKHCIIOTO OPOKEHHMS.

BBenenne B OHMOTEXHONOTMYECKYIO SHEPreTHKY. buoTexHomormyeckas >SHeEpreTuka -
o0nacTb OMOTEXHOJIOTHH, CBSI3aHHAs ¢ 3(P(EKTUBHBIM HCIIOIb30BAaHUEM SHEPryH, 3alaceHHOU
npu QotocuHTese Ouomaccoi. Buasl Tpanchopmammu sHeprur. CrnocoObl IMOBBIIIEHUE
HedreoTaauM.

Beenenne B Ouoruapomeramnypruto. OnpeneneHue NOHATUS OHOTUAPOMETAILTYPrHUH.
Hctopust duornnpomeraityprui. MUKpoOOpraHu3Mbl BakKHbIE B OMOTHMIPOMETAIITYpPIHH.




[Ipouieccyl oOkuciIeHHs Kene3a M cepbl. BrimenaunBanue nuHka. KyyHoe u moazemMHoe
BbIIIIEJIAYMBAHUE MEIH.

BBenenue B 2KOJOTMYECKYIO OMOTEXHOJOTUI0. VHTEHCHMBHAs U SKCTEHCHUBHAS OYHUCTKY
CTOYHBIX BOA. IlyTM OYMCTKM XHUAKMX CTOKOB IMPOMBIIUICHHBIX HPEANPUATHA U CHOCOOBI
nepepaboTKu TBEPABIX 0TX00B. [Ipoiecchl Onoerpagaiy CI0KHBIX CMeCed YIiIeBOI0OPOIOB U
UX [IPOU3BOJIHBIX B CpellaX, 3arpsiI3HEHHBIX HEPTHIO.

TemaTnyeckoe niaanupoBanue 10 kiacc:

Ne|Pa3nen nporpammsl KonnuecTtBo
Kon-Bo JlaGopatopusbix [IpakTnueckux
9acoB pabot pabor
1 |[IpeameT GMOTEXHOJIOTUU 10 2 1
Knerounas nmxeHepus 24 0 3
Pe3zeps. 1
Hroro 3a rox. 35 2 4

TemaTnueckoe niianupoanue 11 kaace:

No|Paznen nmporpammsbl KonnuectBo

KonnuectBo  |[JIabopatopusix [IpakTnyeckux
4acoB pabot pabor

['enHast nvHXeHepUs 14 0 0

buorexnonorus B 19 2 0

CEIBCKOM XO035I1CTBE 51

MIPOMBIIIIIICHHOCTH

Peseps 2

HWroro 3a ro. 35 2 0

Y4eOHo-TeMaTH4yeckoe miIanuposanme 10 kiaacce (34 4., u3 Hux 14. — peepBHOe Bpems)

HaumenoBanue TEMBbI, pa3acja JJ1eMEHTDI coepiKaHus. OcHOBHbIE TOHATHS.




1. 1.Yto Takoe OumotexHonorus. |OmnpenencHue MOHATUS OnoTexHomorus. Mctopus muzanadn
OMOTEXHOJIOTHH.
2. 2.00beKTbl  OMOTEXHOJIOTHH OO0BeKTHI (OMOJOTUYECKUE CHCTEMBI U OMOMOJICKYJIbI )
OMOTEXHOJIOTHH.
3. 3.JIaboparopuast pabora. Tema:([IpokaproThI. Crtpoenue OaKTepUATLHOM,
«CtpoeHue 0aKTepHaIbHOM,[PACTUTEIBHON U KUBOTHOH KJIETOK. DYKapUOTHI.
pacTUTEIbHOM W KUBOTHOW|
KIIETOK»
4, 4. JlabopatopHas pabota. Tema:|MI3ydeHue Npox KeBbIX KIETOK.
«M3yueHune IpoRxIKEBBIX KIETOK»
S. 5. MeTop1 OMOTEXHOIOTUU Meronpl  KIETOYHOM M TEHHOM  HMH)KEHEpUHU.
Texuouorust in Vitro. KiletouHsie KyabTypbl
6. 6.Ilpaktnyeckas pabora. Tema:MeToabl KICTOYHOM W TeHHON WHXEHepHH. TexHoyorus in
«CoBpeMeHHbIe metoplVitro. Kierounbie KyabTypel. OObeAMHEHHE BO3MOXHOCTEH
OMOTEXHOIOT UM OMOJIOrMYeCKUX HayK (TEHETUKH, MOJEKYJISpHOW OHOoJIoruu,
OMOXUMHUU,IMOPHOJIOTHH ) U TEXHUKH
7. 7.0cHOBHbBIE HanpasieHusi|HarpaBnenus 6MoTexHonoruu: 1) npou3BoacTBo
OMOTEXHOJIOTHH OMOJIOTUYECKH AKTUBHBIX COCIMHEHHH.
JlekapCTBEHHBIX MpEnapaToB, KOPMOBBIX T00ABOK C MOMOIIBIO
MHUKPOOPTaHU3MOB M KYJIBTUBHUPYEMBIX JYKaPHOTHUECKUX
KJICTOK;
2) UCHOJNIb30BaHUE OWOJOrMYECKUX METOMO0B  OOphOBI €
3arpsi3HEHUEM OKPYKAIOLIEH Cpe/ibl;
3) paspaboTka M HCIIOJIb30BaHHE OHOJIOTHYECKUX METOJIOB)
3alUThl paCTEHUH OT BpeauTesel U OoNe3Hel;
4) Cosnanue HOBBIX MOJIE3HBIX IITAMMOB
MHUKPOOPIaHU3MOB, COPTOB PACTEHHH U OPOJ] )KUBOTHBIX.
8. 8.buorexunonor: TpeboBanus K|[Ipodeccuorpamma. OcobenHoctu npodeccun
npodeccun OMOTEXHOJIOTA.
9. 9.Chepnt ucnoab3oBaHusi| Tunel orpacneil, pyHKIMOHANIbHBIE 00S3aHHOCTH HMMeECTa
OMOTEXHOJIOTHYECKUX 3HAHUNU  [pabOThI OMOTEXHOJIOTa
10. 10.06006matomiee  3aHITHE IO
TEME: «IIpenmer
OMOTEXHOJIOTHI
11. 1.Knerounas nHxkeHepus:(OnpeneneHue TMOHATHS — KJIETOYHAsl  MHXXEHEpHs.
OCHOBHBIE MTOHSTHUS OCHOBHBIE METO/IbI KJIETOYHON HHXKEHEPUH
12. 2.KnetouHble KyIbTypbl Knerounsie kynsTypsl. [lepeces. Knerounas nuaus




13.

3.Ilpaktuyeckas pabora. Tema:
«[IpaBuna paboTHI ¢ KyIbTypamu
KIIETOK»

Wzyuenmne u orpaboTka mpaBuUi 0TOOpa U MOCEBAKIETOK

14. 4. IlutarenbHbIE CPEJIbI Knaccudukanus  TUTATENBHBIX  Cpejl. Oransl
MPUTOTOBIICHHS TUTATEIBHBIX CPEX

15. 5. IlpakTnueckas pabora. Tema:|l3yueHne BUAOB CTEPUIN3AIMH TUTATEIBHBIX CPEJl
«Crepunu3ansi  IHUTATEIbHBIX
cpem»

16. 6.Knerounass  kymbrypa  Kak| [IpemmymiecTBa  KJIETOYHBIX  KYJIbTYp Kak  MOJEIBHBIX
UHCTPYMEHT Hay4yHOro|0OBeKTOB. (OCHOBHBICOOTACTH MCMOJIB30BAHUS KJIETOUHBIX
UCCIICTOBAHMS KYJIBTYD

17. 7.0cobennoctu HanpaBiieHuss ~ KylIbTUBUPOBAaHUS ~ JKMBOTHBIX  KJIETOK:
KyJbTUBUPOBAHUSA  JKUBOTHBIX|MOHOCIIOWHAsI KyJIbTypa, CYyCHEH3HMOHHas KyibTypa. [Ipenen
KJICTOK. Xeidnuka.

18. 8.KynbTuBupoBanue NmMmopranuzoBanHast KynbTypa. KyabTypsl opraHoB uTKaHen
OITYXOJIEBBIX KIJIETOK. KynbTypbl
OpraHoB U TKAHEHN

19. 9.KynbTuBupoBanue Torunorentnocts. Kamnmyc. LutokuHbl. AYKCHHBIL
paCTUTEIBHBIX KJIIETOK.|DKCIIAaHT
Kynbrypa KamiycHbIX TKaHeH

20. 10.0co6ennoctu OcobenHoctu POMBIIUIEHHOT'O KYJIbTUBHUPOBAHUS
MPOMBIIIICHHOTO pacTUTENBHBIX KIETOK. KynbTHBHpOBaHHE CYCHEH3UH KIIETOK
KYJIbTUBHPOBAHHS pactenuii. ®a3pl pOCTa KJIETOUHBIX MOMYIISIIHMA
PaCTUTEIBHBIX KJIETOK

21. 11.I'u6punuzanus xak wmeroxa Comaruueckas rUOpUIN3aIHSL. I'eTepoxapmoH.
KJIETOYHOU nmxenepud.|[[pororact
['ubpuansamuss  COMATUYECKUX|
KJIIETOK

22 12.ITomyuenue [lerepmunanTHas rpynna aHtureHa. [lonukiionansHble
MOHOKJIOHAJIbHBIX aHTHUTEN|aHTUTeNa. MOHOKIOHANbHBIE aHTUTeNa. [ nuOpumzoma
METOI0M THOPUIN3ALNH KIIETOK.

23. 13.Ilpaktrueckas padora. Tema:| FI3ydeHue  OCHOBHBIX ~ OOJIaCTe  TIPUMEHEHHS
«O06nacTtb MPUMEHEHUS[MOHOKJIOHATBHBIX aHTUTEN
MOHOKJIOHAJIbHBIX aHTHTEI»

24, 14.I'ubpunomHass  TexHosiorus| Jtanbl  nosnydeHuss — ruOpugoM.  CelleKTUBHbBIE
MOJyYeHUsT ~ MOHOKJIOHAIBHBIX|TUTATEIHHBIE CPEIBL.
aAHTUTEI

25. 15.CoBpeMenHbIE MeTo bl TexHnomorust aroBoro AuCIIICs
MOJYYCHUST  MOHOKJIOHATBHBIX|
AHTUTEI

26. 16.PekoHCTpYKIIMS KIIETOK. MeToapl peKOHCTPYKIIMH KU3HECTIOCOOHBIX KIIETOK

27. 17 ITpuxnanasie ACTIEKThI| DMOPHUOMHKEHEPHSL. MHukpoxupypruyeckue
KJICTOYHOM M|MaHUITYIISIUU Ha YPOBHE KIIETOK

AMOPUOTEHETUYECKON
VHXXECHEPUU




28.

18.0cobenHoctn
TPAHCIIJIAaHTAlIUN H
MHKpPOOHOIOTHYECKON  OICHKH
KauecTBa SMOPHOHOB.

PaccmoTpenue ocobeHHOCTEH TpaHCIUIAaHTAlMA 3MOpPHUOHOB.
XapakTepUCTUKA MHUKPOOHOJIOTUYECKOH OIICHKM KauecTBa
AMOPHOHOB

29. 19.XumepHbIe OpraHu3Mbl OnpeneneHue MOHATUA XUMEPHOTO OpraHru3Ma

30. 20.KnonupoBanue opranuszmoB. | Knonuposanue OpraHU3MOB. Tpancruianrauust  sSapa|
COMaTUYECKOMN KJIETKH. Hcropus
KJIOHUPOBAHUSOPTaHU3MOB

31. 21.CnocoOsl  TpaHCIIAaHTAIMU[DHYKIeanus  kiaetkn. [lurtommact.  Kapwuorutacr.
a1ep DNEKTPOCIUsHIE

32. 22.0Bua Jlomm w  ppyrue| McTopus u 0COOEHHOCTH KIIOHUPOBAHUS KUBOTHBIX.
KJIOHUPOBAHHbIE KUBOTHBIE.

33. 23.IlpakTuueckoe Knonanbnoe MUKPOPA3MHOKEHHE pacTeHuil.
HCIIOJIb30BaHUE texnonoruu|[IpenmyriecTBa MeTo/1a KITIOHUPOBAHHS OPTaHU3MOB
KJIOHUPOBAHUS OPraHU3MOB

34. 24.00600maroiiee 3aHATHE II0
TeMe: «KileTouHass HHXXEHEPUsI»

35. 25.Pe3epBHOE BpeMs

36. 1.I'ennas WHXXCHEepUs kak|[ eHeTHUecKas WHXeHepus. MOJeKynspHOe KIOHHUPOBAHUE.
HampaBlieHue OMOTEXHOJIOTUU Tpancrenes. Tpancrennbie

OpraHU3MBI. I'enno-moaupupoBaHHbIE
opranu3mel(I MO)

37. 2.Metonpl TeHHON uHxkeHepuu.| [lnasmuna. MeTon peKOMOMHAHTHBIX MIIa3MHI. [ eHeTHUeCcKui
Meron pexoMOrHaHTHBIX [BeKTOp. CTaanu reHHO-UH)XEHEPHOTO SKCIIEPUMEHTA
TJIa3MHU T

38. 3. Tpancdopmarus kietok| [Tonsarue Tpanchopmanuu.
pacTeHui

39. 4.Meton Ounosornueckoiil Meron ~ Ouonormueckod  OammucTUKU.  TpaHCQeKIus.
OQJUIUCTHUKH. Tpauchexrus.|Tpancayknusa. Texuomorust in Vivo. OcoOEHHOCTH MeETO/a
I'eHoMHOE penakTUpOBaHUE T€HOMHOT'O pEJaKTUPOBAHUS

40. 5.I'enetnuecku I'enetnuecku MoauduIIpOBaHHbBIE pacTeHusl.
MoauduIMpoBaHHbIE pacTeHus u{HampaBiaeHus BbIpallMBaHUs TPAHCTEHHBIX PACTEHUMN
UX MCHOJIb30BaHHUE YETOBEKOM

41. 6.I'eneTnyecku I'eneTnyeckn MoaUGUIIMPOBAHHBIE KUBOTHBIC: TIEJIb HMETOIbI

MO,Z[I/I(I)I/ILII/IpOBaHHBIC KHUBOTHBIC
1 UX HUCIIOJIB30BAHHUEC YCIIOBEKOM

MMOJIYYCHHUA




42. 7.I'enetnyecku I'enetnyecku MOJU(PHUIMPOBAHHBIE MHUKPOOPraHU3MBL.
Mo (pUIIIPOBaHHBIE [TpombinieHHAS MHUKPOOHOJIOTHSI. ®depMeHTaALUS.
MUKPOOPTaHU3MBbI depmeHTEP(OHOPEAKTOD). KynbrypHas cpena. [Toces

Matepuana(MHOKyJAT). [IpuHImn MacitabupoBaHus. Asparus

43. 8.Ilomyuenne mepBuuHbIX  H|llepBuuHBIC METa0OIUTHI. BTOpHYHBIE META0OIUTHI
BTOPUYHBIX META0OJIUTOB

44, 9.0macenus, CBsI3aHHBIC c|Onacenus, CBSI3aHHBIC c HCIIOJIb30BaHUEM TCHHO-
MCII0JIb30BaHUEM TeHHO-MOAN(PHUIIMPOBAHHBIX OpraHU3MOB. OIIPOBEPKEHUE]
MOAU(PHUITUPOBAHHBIX 320y IeHni, cBsi3aHHbIX ¢ MO
OpraHU3MOB

45. 10.Ilpumenenne  poctmwxeHud{CumMnToMarnyeckas Tepanus. ['eHHas tepanus
TEHHOW MHXEHEPUHU B MEIULIUHE.

I'ennas Tepanus

46. 11. BapuanTbl reHHOM Tepanuy  |BapuaHThl TeHHOH Tepanuu: in VIVO 1 ex Vivo

47. 12.I'enHO-TepaneBTHYECKHE I'enHo-TepaneBTHYECKHE  MpeHapaThl:  MPUMEPHI,IPUIHHBI
npenaparbl BBICOKOM CTOMMOCTH ¥ HU3KOH JOCTYITHOCTH

48. 13.IIpoMbIIILIEHHBII cuHTe3|PekoMOMHAHTHBIE MUKPOOPTaHU3MBI
OenkoB

49. 14.0000maromiee 3aHiATHE II0
TeMme: «I'€HHas HHXKXEHEPUsD)

50. 1.KionanbHoe Omnpenenenue HOHSITUS KJIOHAJIbHOT'O
MUKpPOpPa3MHOKEHHUE. MUKpPOpPa3MHOKEHHUE.

[Tpumenenue B{TotutarentHocts. [lpeumyiectBa M HEAOCTATKH
PaCTCHUCBOACTBC. METO]1a MUKPOKJIOHAJIBHOTO Pa3MHOXKEHHUS

51. 2. TexHomoruss W HEKOTOpble| TexHOIOTHS u CHOoCOObI KJIOHAJIbHOT'O
CHoco0bl KJIOHAJIbHOTO|MUKPOPa3MHOXKEHHS PACTCHUM.

MUKPOPA3MHOKEHHS.

52. 3.0310poBicHNE pacteHuii.[CriocoObl  03/10pOBJIEHUS] ~ pacTeHHil. Merox  KyJIbTypbl
Cenexkuus pacTeHui. anuKaJbHBIX MEPUCTEM. XeMoTepanusl.

buoTtexHonornueckue METo/Ibl B CeJIEKIIMM pacTeHuil. OCHOBHbBIE
CEJIGKIIMOHHBIE 3aJjaud, pEIIaeMble C IOMOLIBI0 METO/OB
OMOTEXHOJIOTHH

53. 4.Iloustue «UnxenepHas|lloHaTus WHXKEHEpHAs SH3UMOJOTUS M HMMMOOWIN30BAaHHBIE
DH3UMOJIOTUS. Hctounuku|pepmentsl. [IpenmMyiiecTBa UMMOOUIN30BaHHBIX (EPMEHTOB B
(bepMeHTOB. CPaBHEHMH CO CBOOOJHBIMH MOJIEKYJIaMH
HMmmo6unu3oBaHHbIe (DePMEHTHI.

54, 5.MuBeprasa (caxapaza).[[[pumeHenne MMMOOMIM30BaHHBIX (DEPMEHTOB B MEAWIIUHE, B
Jlakrasa. [TpumeHeHue[npon3BOACTBE AaHTUOMOTHUKOB M AMUHOKHUCIIOT

UMMOOMIIN30BaHHBIX (PEPMEHTOB
B MEIUIIMHE, B IPOU3BOJICTBE
AHTHUOMOTUKOB U AMUHOKHUCIIOT




95. 6.BBenenue B nuieByro| OnpeneneHne NOHATH MUIIEeBO MukpoOuooruu. Mcropus
MHUKPOOHOJIOTHIO. MUIIEBOM  MHKpOOHWOJOruM, e€ 3ajadu,
Xneboneyenune. BuHOzMCIME MlocHOBHBIC HAIPABICHUS
IMBOBAapEHUE.

56. 7.Jlabopatopnast pabora. Tema:(CpaBHEHHE  OpPraHOJICITHYCCKUX MokKaszarejield  KadecTBa
«OrneHka KadecTBajxy1e000ynouHbIX u3aenui ¢ tpedoBanusm ['OCT
XJI€000YIOUHBIX U3IEITHI

S7. 8.Ilomyuenue cnupra. buoxummudeckne cnocoobl MOIyYEHHs CIIUPTOB, COKOB.
[Tonyuenue COKOB.

58. 9. Monounokwucnoe Opoxenue. |Bumsl MOJIOYHOKHCIIOTO OpoXxKeHus:

roMopepMeHTaTuBHOe U rerepodepmentatuBHoe. IIporecsl
MOJIOYHOKHCIIOTO OPOXKEHHUS.

59. 10. JIaboparopnas pabota. Tema:| CpaBHeHHE  OpPraHOJENITUYECKUX  IIOKa3aTelied  KavecTBa
«Opranonentuyeckass  OIEHKAMOJIOYHO-KHCIIBIX MPOAYKTOB ¢ TpeboBaHUAMI OCT
KayecTBa MOJIOYHOKHCITBIX
MPOIYKTOB»

60. 11.BBenenue B| buorexHonoruueckas sHepreTuka - 00JIacCTb OMOTEXHOJOTHUH,
OMOTEXHOJIOTUYECKYIO cBs3aHHAasT C OS((PEKTUBHBIM  HCHOJIB30BAaHUEM  SHEPTUU,
JHEPreTUKY. 3aIaceHHOU npu  (oTocuHTE3E OrOMacCoi. Bunsl

TpaHcPopMaITUIHEPTHH

61. 12.IToBeimenne HedreoTsaun CriocoObI OBBIIIEHNE HEPTEOTAAYH

62 13.BBenenue Bl Onpenenenne  moHATHS — Ouormapometamurypruu.lcropus
OMOrMIPOMETAIITYPIHIO. OMOTHAPOMETAILITYPTUI
HcTopust GuoruipoMeTamTyprum

63. 14. Muxkpoopranu3Mbl BaxHble B]MUKPOOPraHU3Mbl Ba)KHBIE B OMOTHUIPOMETAILTYPIHH.
OMOrHAPOMETAIUTYPTHH. [Iporecchl OKUCIIEHUS Kelle3a U Cepbl
Oxucnenue xenes3a u cepsl

64 15.BeimenaunBanue MHKA.|DU3UKO-XMMUYECKH MPOLIECC JAOOBIYH TMONE3HBIX HCKOMAeMbIX
Kyunoe u MOJ3eMHOE((METAJUIOB M UX COJIeW) METOJOM MX BBIMBIBAHUS W3 HOPOJIbI
BBIIIEJIAYNBAHNE METH. Pa3IMYHBIME PAaCTBOPUTEIISIMU 3aKAUUBAEMBIMH B 3aJISKb Yepe3

CKBQKUHBI.

65. 16.1laTeHCHBHAS OuuCTKa| IHTEeHCHBHAS M SKCTEHCHBHAS OYHCTKY CTOYHBIX BOJI.
CTOYHBIX BOJA. OKCTCHCHBHaS]|
OUYHCTKA CTOYHBIX BOJ

66. 17.0unctka  XuIKUX  CTOKOB [lyTH OYMCTKH KUIKHUX CTOKOB IPOMBIIUIEHHBIX MPEANPUATHI U
MPOMBINUICHHBIX — MPEANPUATHII|CTIOCOOBI TepepabOoTKH TBEPIBIX OTXO/I0B.

[TepepaboTka TBEpBIX OTXOA0B

67. 18.buonerpananus HedTaubix|[[poreccsl OGmomerpagauy CIOKHBIX CMECEH YTIeBOJIOPOIOB U
3arpsi3HEHUH. WX TIPOU3BOJIHBIX B CpeJlaX, 3arpsi3HEHHBIX HEPTHIO

68-69 [29.0600maromee 3aHATHE IO
TeMe: «buorexHonorus B
CEIIbCKOM X0341CTBE 51

MMPOMBIINIJICHHOCTH



https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B2%D0%B0%D0%B6%D0%B8%D0%BD%D0%B0

‘ 70. ‘ZO.PGSCPBHOC BpeMsi | |
YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIA YYHEHUKA

1. [Tporpammel 351eKTUBHBIX KypcoB. buonorus. 10-11 kimaccel. [Ipodunsaoe oO0yuenune. COOpHUK 2/ aBT.-COCT.
B.U. CuBornazos, U. b. MopaynoBa. M.: Jlpoda, 2012 (OnekTuBHbBIE KypCHhI);

2. Ixamanosa I'. A. TIporpamma snektuBHOTO Kypca «brorexnonorus» M.: [Ipoda, 2012 (DnekTuBHBIC KYPCHI).
3. buotexnonorus: 10-11 ki.:y4e6. mocobue mis obmeodpazoBarenbHbix opranusanuii/ H.B.I'opoenko.-M.:
IIpocemenne,2021. — 143c.

METOAUYECKUE MATEPHUAJIBI JJIA YYUTEJIA

1. I[Tporpammsl 31eKTUBHBIX KypcoB. buonorus. 10-11 knaccsl. [Ipodunsaoe o6yuenue. COopHUK 2/
aBT.-cocT. B.W. CuBornazos, 1. b. Mop3ynosa. M.: Jlpoda, 2012 (OneKkTUBHBIE KyPChl);

2. Mxamanosa I'. A. [Iporpamma snexktuBHOro Kypca «buorexnonorus» M.: Ipoda, 2012
(DneKTUBHBIE KYPCHI).

3. buorexnomorms: 10-11 ki1.:yue6. mocobue st 001meo0pa3oBaTeIbHBIX OpraHu3aInii/
H.B.I'op6enko.-M.: Ilpocemenune,2021. — 143c.

HNuTepHer pecypcesl:

1. https://www.vsavm.by/wp-content/uploads/2013/07/130snovy-geneticheskoi-injenerii-i-
biotehnologii-BTF.pdf OCHOBBI T€HETHYECKOH HH)KEHEPHH M OMOTEXHOJIOTHH. YUYeOHO-
METOANYCCKOEC HOCO6I/I€ JJISL CTy,HeHTOB 6I/IOT€XHOJ’IOFI/I‘I€CKOFO Q)aKyHBTeTa I10

cunenuanpHocT 1 -74 03 01 «3ooTrexHusa»

2. https://pandia.ru/text/77/514/12240.php MeToauueckue yka3aHusi K MPAKTUYCCKUM paboTam
no guctuminHe «Knetounas OMOTeXHOIOTUs» Ui CTyAeHTOB 2 Kypca crenuanbHocta 050701
«bUOTEXHOJIOTHSI»

3. https://ru.wikipedia.org/wiki/ Bukuneausl. CBoOo1HAS SHITUKITIONEIUS

4. youtube.com (puIBEMBI O JOCTHIKCHHSIX OMOTEXHOJIOTHH )

5. http://www.biotechnolog.ru



https://www.vsavm.by/wp-content/uploads/2013/07/13Osnovy-geneticheskoi-injenerii-i-biotehnologii-BTF.pdf
https://www.vsavm.by/wp-content/uploads/2013/07/13Osnovy-geneticheskoi-injenerii-i-biotehnologii-BTF.pdf
https://pandia.ru/text/77/514/12240.php
http://www.youtube.com/
http://www.biotechnolog.ru/

