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ITosicHuTeIbHAs 3amUcKa

[TporpamMma 3/1eKTUBHOTO Kypca «bBHOTeXHOJOrusi» COCTaBleHa B COOTBETCTBHUU C
TpeboBanusimu PDesiepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTe/bHOTO CTaH/apTa CpeJHero
ob1jero o6pa3oBaHus U HA OCHOBE HOPMAMUEHBIX U NPABO8bIX 0OKYMEHMO08:

. 3akoH «0O0 o6pa3zoBanuu B P®D» (oT 29.12.2012 Ne273-®3, C [JOMOJHEHUSMH OT
29.07.2017 Ne216-D3).

o depepanbHbIi  TOCYJAapCTBEHHBI 00pa30oBaTe/lbHBIA CTaHJAPT CpeAHero ooiero
oOpa3oBaHusl, yTBep)KIeHHbIM TmpukazoM MOwuH P® ot 17.05.2012 Ned413 (c
n3MeHeHusiMU OT 29.06.2017 Ne613).

Hacrosimuii Kypc TipefiHa3HaueH JAJIA  YIVIyOJIeHHOTO W3y4YeHHUsI OHMO/IOrMYecKUX
SIBJIEHWH W 3aKOHOMEPHOCTeH, paciiipeHusi 6a30BbIX 3HAHUH, PA3BUTHS TIPAKTUUECKUX YMEHUMN
Yl HaBbIKOB.

«buoTexHOMOTUSA» — 3TO MHTErpPaTHUBHBIA KYpC, 0OBLeAUHSIIONIMN HECKOJBKO OTpaciei
3HaHUs — OWOJIOTHIO, XWMWIO, WHXEHepUI0 — U JIeMOHCTPUPYIOIIUMN TpUMeHeHue
(dbyHIaMeHTa/llbHbIX HAay4YHbIX OTKDBLITUM B TIOBCEJHEBHOM >XU3HU uesioBeKa. Peub uger o
COBPEMEHHBIX TEXHOJIOTUSX TPOM3BO/CTBA TPOAYKTOB MUTaHUs, MeAULIMHCKUX I[perapaTos,
nap(roMepHO#i MPOAYKLIMHU U JP.

BHOTeXHOJIOTHST UCTI0/Tb3yeT BCe COBPeMeHHble 3HaHWs O OMOJIOTMYeCcKUX OpraHu3Max,
WX reHeTHKe, (DU3UOJOTUM, FKOJOTUU, U, TIPUMeHsIs] UH)KeHepHbIe TMOAX0bl (MO/enupoBaHue,
MaTeMaTHueCKoe TPOTrHO3UPOBaHUe U aHa/lu3), CO3/laeT TeXHOIOTHH, 6e3 KOTOPhIX HEBO3MOXXHO
TIpe/iCTaBUTh COBPEMEHHYO MTPOMBIILIEHHOCTb, CeJIbCKOe X03WCTBO, MEJULIUHY U T. [.

B cooTBeTCTBUMM C S5THM, OCHOBHOM IIe/IbI0 TIPOXOXKJEHUWSI HACTOSIILero Kypca —
TI03HAKOMUTb yUal[UXCsi C COBPEMEHHBIMH Croco0amMy pelieHus TJI00asbHBIX TMpobeM
COBPEMEHHOCTH: TIPOJIOBOJILCTBEHHOM, SHEpPreTHYeckoi, OXpaHbl 370pOBbsi uernoBeka. Kypc
npecriefyeT He TOMbKO oOpa3oBaTesbHble, HO M BOCIIUTaTe/bHbIe LM, TOCKOJbKY OH
croco6cTByeT (hOPMHUPOBAHHIO SKOJIOTHYECKOTO MBIIIJIEHHs Y TI0/[PaCTarOILeTo TTOKO/IeHUS.
3agaun

1. Co3paTb cucTeMHOe Tpe/CTaBlieHHe 0 OMOTEXHOJIOTHH, ee BO3MOXKHOCTSIX U O CBSI3X C

JIPYTMMH HayKaMu OMOJIOrMYecKoro mpoguis.

[To3HaKOMUTH C OCHOBHBIMH Pa3/ie/laMy, MIOHATUSIMUA U METO/IaMi OMOTEXHOJIOTHH.

3. Pacmmputh Kpyro3op yualUxcsi, MO3HAaKOMHMB WX C COBPeMeHHbIMH OHOIOrHMuYecKUMU

TEXHOJIOTUSIMU, a TaKXKe C yUeHbIMH, KOTOPbIe CTOS/TU Y UICTOKOB 3TOM HayKHU.

4. Tloka3aTb Ba)KHOCTh U aKTya/IbHOCTh UCC/IeI0BAHUM, CBS3aHHBIX C OMOTEXHOIOTHEH.

5. 3auHTepecoBaTh yUaluxcsi MpobieMaMu OMOTEXHOJIOTHH U IPYTHUX OUOJIOTMYeCKUX HayK.

6. Pa3BuTH UyBCTBO OTBETCTBEHHOCTH 3a COBepIliaeMble [eHCTBUSI U IPUHUMAaeMble pellieHust

Ha TIpYMepe HeraTUBHBIX IKCIIEPUMEHTOB B 00/1aCTH OMOTEXHOJIOTHH.

7. Pa3BuTh Ucce0BaTeNbCKUe YMeHUsl.

IIporpamma Kypca peasu3yeTcsi C UCII0/1b30BaHHeM L(poBoro oﬁopy,qonamm
eCTeCTBeHHOHAy4YHO! U TeXHO/IOTHUeCKOM HanpaB/ieHHOCTH BeHTpa "Touku pocra”

N

MecTo 3/1eKTUBHOTO Kypca B y4eOHOM IJIaHe

ONeKTUBHBIM Kypc paspaboraH nns oOyuaromuxcs 11 Kjacca ecTeCTBEHHOHayyHOTO
npodusisi M paccunTaH Ha 34 yaca (1 yac B Hefiesto).



OcHoBHOe cojepkaHue Kypca "buorexHosiorus"

1. Beegenue. [Tpeamer 0uoTexHosioruu (2 4.)

[Tpeamet u 3agaun 6uotexHosorud. Yto Takoe 6uotexHosorusi? IlepBble TEXHOIOTHHU C
WCIIO/Ib30BaHeM  OHojiornyeckux  o0bekToB.  OO65acTb  TIpUMEHEHHSI  COBPEMEHHOM
ouorexHonoruu. OCHOBHbIE pa3fesibl OuoTexHOMOTHH. KieTouHasi WHKeHepHUsl >KUBOTHBIX.
KrneTouHasi UH)KeHepusi paCTeHUM.

2. OCHOBBI K/IeTOUHOM MH)KeHepuH (3 4.)

[ToHATHe Ky/AbTypbl W30/MPOBAHHBIX KJIETOK W TKaHeW. VIcronb3oBaHUe KYy/AbTYpbI
M30/IMPOBaHHbIX K/IeTOK U TKaHel. YCIOBUSI KY/JbTUBUPOBAaHUSI M30/MPOBaHHBIX KI/IETOK M
TKaHe. IluratenbHblie cpeabl. [emuddepeHIupoBKa — OCHOBa Tiporjecca 0Opa3oBaHUS
M30/IMPOBaHHbIX KJIETOK U TKaHel. TUTbl KIIeTOUHBIX KY/bTYP.

3. ITo/ryueHue BTOPHYHBIX MeTa00/IUTOB (2 4.)

[MTonyueHre BTOPUYHBIX MeTab0MTOB. UTO TaKoe MepBUYHbIE U BTOPUYHBIE COeTUHEHUSI.
PacripocTpaHeHWe  BTOPWUYHBLIX  COeiMHeHWM. Auikanougbl. DeHoNbHble  COeAUHEHUS.
TepnieHousbl. PacripefieieHrie BTOPUYHBIX COeJJUHEHHWH U MX DOJb B JKU3HE/EATeJbHOCTH
KJIETOK.

4. I'eneTnueckass vH)XeHepHs (0CHOBHbIE MeTOABI) (3 U.)

leHeTnueckasi WH)XeHepusi U eé mpuMeHeHue. OCHOBHasi TE@XHOJIOTMSI TeHeTUUeCKOU
uHKeHepruu. ®epMeHTbl B TeHHOW HWH)KeHepHu. BeKTopkl, HCronb3yeMble B KJIOHMUPOBAaHUHU
JHK. I'eHsl ¥ ux nosydyeHue. TpaHCKPUMNLYS.

5. I'eneTnueckas nH)xeHepus (mpuMmeHeHue) (3 4.)

leHeTnueckasi WH)XeHepUss U €€ BO3MOXKHOCTH [Jii TpPAaKTUKU. [IpoAyKThl TeHHOMH
VH)KeHepru B Npou3Bo/icTBe. [losyueHre BaKIIMH MeTOJJOM reHHOW UHKeHepuu. MosieKy/sipHast
JUarHoctTuka 3aboseBaHuii. ['eHeTWyeckre OO/lie3HM UYeslOBeKA W TeHHas  Teparusl.
[TpombiIiyIeHHbIN CUHTe3 OesKOB.

6. BuoTexHo/10THs B Ce/IbCKOM X03sicTBe (3 4.)

KnonanbHoe MuKpopasMHokeHUe. [IpriMeHeHMe K/IOHAJbHOTO MHKPOPa3MHOXEHHSI B
pacTeHHeBO/ICTBe. TeXHOJ/IOTHSI KJIOHaTbHOTO MUKpPOpa3MHOXeHUs. HeKoTopble CriocoObl
KJIOHa/IbHOTO MUKpOpa3MHOXKeHusi. O310poByieHre pacTeHui. CeneKiysi pacTeHUH.

7. MNmmo0u1n3oBaHHbIe (hepMeHTHI(2 4.)

[MTousitne «VH)KeHepHast 3H3UMOJIOTHs». VIcTouHMKM (pepmeHTOB. VIMMOOH/IHM30BaHHbIE
depmenThl. MHBepTasa (caxapasza). JlakTtasa. IlpuMeHeHrHe WMMOOWIM30BAaHHBIX (PepMEHTOB B
Me/IUL{He.

8. IMTumeBasi 6uoTexHo 10orus (3 4.)

BBezieHrie B mumirieByr0 MUKpoOuosioruio. XseboreueHre. BuHoeMe ¥ NMBOBapeHHe.
[Monyuenue crimp\ta. [TomyueHre cokoB. Mo/iouHOKUCIOe GpoykeHue.

9. BuoTtexHo/iorus B 3Hepretuke (3 4.)

BBefieHre B OMOTEXHONOTUYECKYIO 3HepreTuky. I[losyueHue criupra. [IpoMblIlieHHOe
rojiyyeHve cnvpta. [ToBbliieHre HeTeOTJauu.
10. IKosioruueckasi ouorextosiorus (3 u.)

VHTeHCHBHAsE OUYKMCTKA CTOYHBIX BOJ. JKCTEHCHBHAsi OUMCTKAa CTOUHBIX BoJ. OuuCTKa
JKUIKUX ~ CTOKOB  TIPOMBIIIIEHHBIX — TpeAnpustuii. IlepepaboTKa  TBepABIX  OTXO/OB.
buoperpasaiust HeTAHBIX 3arpsi3HEHUH.

11. BuoreorexHosiorus (3 u.)

BBenenue B 6uoruApoMeTaNypruto. Vctopus OuornapoMeTa/UTypryu.
MuKpoopraHu3mMbl BakHble B Ouorugpometauiyprud. OKuC/IeHWe >Keje3a U Cepebl.
BeiijeiauriBanyve 1iMHKa. KyuHoe U 11o/i3eMHOe Bhlllje/lauMBaHKe Me/iu.

12. KpuocoxpaHeHue (4 4.)
l'eHodonA ¥ dakTOphl BAMSAIOLME HAa Hero. TpaJULIMOHHbIE CpPeJCTBa COXpaHeHUs! reHO(hOoH a.
CoxpaHeHue reHO(OHZA pacTeHWd B yCIOBUSIX in  vit. [lermoHMpOBaHWe KOJIIEKLUM



PaCTUTENBHBIX KIeTOK i. O KPUOCOXpaHeHWH M €r0 BO3MOKHOCTSIX. TeopeTHuecKue BOIPOCHI
KpH0oOHOJIOTHH.

JIaGopaTopHbie padoThI

1.Meto/pb! Ky/IbTUBUPOBAHHUS K/I€TOK

2.I'enHas urxeHepust 6e/IKOB ¥ (hepMEHTOB

3.PekoMOVHAHTHBIE MUKPOOPTaHU3MbI B CEJIbCKOM XO3SICTBE

4.PeKOMOVMHAHTHBIN OeJI0K, MoJTyuaeMbIi U3 KJI€TOK JAPOXOKeH, paCTeHUH U )KUBOTHBIX
5. JIe>KKOCTb TOMAaTOB: TPAJULIMOHHBIX U TPaHCT€HHBIX

6. M3yuenue ycroriunBocT ButamuiHa C (B 00buHBIX 1 'MO- TomMarax)

IInanupyeMbie pe3y/ibTaTbl 0CBOEHHA Kypca

JInuHOCTHBIe pe3y/bTaThl 0CBOEHHUS 3/IEKTUBHOI0 Kypca
Y yuamerocst 6yayT c)opMUpOBaHbI:

LIeHHOCTH 3/J0POBOTO M Oe30macHOro oOpasa »KU3HY;

OCHOBBI ~ 5KOJIOTUYECKOW  KYJ/bTYpbl, COOTBETCTBYIOLEM COBPEMEHHOMY YPOBHIO
5KOJIOTUYEeCKOT0 MBILLLJIEHUST;

yMeHUe yTpaBJ/isiTb CBOEU M03HaBaTe/IbHOM /1eATe/TbHOCTHIO;

OCO3HaHUe eJWHCTBA U L|eJIOCTHOCTM OKpY’)Kalolllero MHpa, BO3MOXXHOCTEH ero
T103HaBaeMOCTH ¥ 0OBSICHUMOCTH Ha OCHOBE JIOCTV)KeHUH HayKH.

annmiflca MOJIy4YUuT BO3MOXXHOCTD /i (l)OpMI/II_)OBaHI/IH:

YyBCTBAa  TOPJAOCTHM 32  DOCCHMCKYHO  OHONOTWYeCKyl0  HayKy, TyMaHHU3Ma,
1|e/1ey CTPEM/IEHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY ZasibHeliiieii 00pa3oBaTe/ibHOM TPaeKTOPHUH;

OTbITa 3KOJIOTMUECKU OPUEHTHUPOBAHHOW ped/IeKCUBHO-OI[eHOUHOW U TMPaKTUYeCKOu
JesITeNTbHOCTU B XKU3HEHHBIX CUTYaLUsIX;

YMeHHUsI TIOCTeTIeHHO BLICTpauBaTh COOCTBEHHOE 1[eJIOCTHOE MHUPOBO33DEHME: 0CO3HABATh
noTpeOHOCTF M TOTOBHOCTH K CaMoOoOpa3oBaHMIO, B TOM UHC/e W B paMKax
CaMOCTOSITe/TbHOU [1esiTe/IbHOCTU BHE LIKOJIHI.

MeTanpeaMeTHbIe pe3y/1bTaTbl 0CBOEHHs 3/IEKTUBHOI0 Kypca
PerynstuBHbie YY [

Yuamuiicsi HAQyYUTCA:

COCTaB/IATh (MHAWBU/YATbHO WM B TPYIINe) TUIaH pelieHust Mpo0/ieMsl;

pabotas 1o 1iaHy, CBepsiTb CBOM JIeHCTBUS C L{eJIbI0 U, TIPH HEOOXOANMOCTH, UCTIPaBIISTh
OIIMOKH CaMOCTOSITE/TbHO;

B /lMajiore C yYWTeJeM COBEepIIeHCTBOBaTbh CAMOCTOSITE/NIbHO BbIpaOOTaHHbIE KPUTEPUU
OLIeHKWY;

Has3bIBaTb TPY/HOCTH, C KOTOPBIMHU CTOJIKHYJICS TIPU pellleHnH 3aZlaul, U MpeAsiaraThb MMyTH
YX TIPe0/I0/IeHUs.

Yyammiics mo/fyquT BO3MOXXHOCTh HAYUHUTHCA:

BBIJBUTaTh BEPCUM pellleHus: Po0/ieMbl, 0CO3HaBaTh KOHEUHBIM pe3y/bTaT, BBIOMpATh U3
Tpe/i/IOKeHHbIX ¥ MCKaTh CAMOCTOSITE/IbHO CPeJICTBA JOCTYDKEHUS 1ieJTH;

CaMOCTOSITe/TbHO CTaBUTh HOBbIE YUeOHBbIe 11e/I1 U 3a/jauy;

CaMOCTOSITe/IbHO CTPOUTH ’KU3HEHHbIE T7IaHbl BO BDeMEHHOW TIepCIIeKTHBE;

TIpY TUIaHUPOBAHUH IOCTYKEHUs 1ieJiell CaMOCTOSITe/TbHO U aZleKBaTHO YUUTBIBATh YCIOBUS
Y CpPeJiCTBa UX JJOCTIKEHHUSI.

ITo3HaBaTe/sibHbIE YY ]

Yuamuiicsd HayUuTCA:
KPDUTUUECKU OlleHUBaTh W WHTEPIPeTUPOBaTh MWHGPOPMAI[MI0 C pa3HbIX T[O3HUIUH,
pacro3HaBath U (GMKCHPOBATh NMPOTHUBOPEUMsi B MHPOPMAL[MOHHBIX NCTOUHUKAX;
WCKaTh U HaXO[WUTh 0000IIeHHbIE CITOCOOBbI peIleHus 3a/iay, B TOM UKC/Ie, OCYIIEeCTBIIATh
pa3BepHYThIM WHGOPMAI[MOHHBIM TMOMCK W CTAaBUTh Ha €ro OCHOBe HOBbIe (yueOHbIe U
r03HaBaTe/bHbIE) 3a/auHu.

Yuammiicsi NOJIyYUT BO3MOXXHOCTh HAYUHThCSI:



b HaXOJAWUTb U TPUBOAUTL KPUTUUECKHE dPI'YMEHTHI B OTHOILIEHUH AEﬁCTBHﬁ n CY)K,E[EHI/Iﬁ
APYyroro; CIIOKOMHO H Pa3yMHO OTHOCUTBCA K KPUTHYECKUM 3dME€UYdHHAM B OTHOIIEHWU
COOCTBEHHOTO CYy>XI€HWA, PAaCCMATPUBATh UX KdK pecypcC CcoOCTBEHHOI0 Pa3BUTUS;

o BLIXO/IUTh 3a paMKH y4eOHOTO TipeZiMeTa M OCYIIECTB/ATH IieJieHarpaBIeHHbIA TIOWCK
BO3MO>KHOCTeH /IS IIMPOKOTO TIepeHoca CPe/ICTB U CIIOCOO0B [1eCTBHS;
o HaxOJWUTb WU TIPUBOJUTH KPUTHMUECKHE apryMeHThbl B OTHOIIEHWHU AEeWCTBUN U CYXKAeHU!

JIPyTOro; CIOKOWHO W pa3yMHO OTHOCUTBCS K KPUTUUECKHWM 3aMeuaHUsiIM B OTHOLIEHUM
COOCTBEHHOT'O CY>K/I€HHSI, paCCMaTPHBAaTh WX KaK PeCypC COOCTBEHHOTO pa3BUTHSI.
KommyHukaTusHbie YY [T
Yuamuiicsd HayUuTCA:

. OCYIIIeCTBJ/ISITh [IeJIOBYH0 KOMMYHHKALIUIO KaK CO CBEPCTHUKAMM, TaK U CO B3POC/IbIMU (Kak
BHYTpH 00pa3oBaTe/IbHOM OpraHM3arvM, Tak W 3a ee Tpejie/laMu), TI0[0MpaTh MapTHEPOB
JJIE  JeJIOBOM  KOMMYHMKAIlUM  UCXO[As W3  COOOpakKeHWH  pe3y/IbTaTUBHOCTU
B3aMMO/IENCTBYSI, a He IMUHBIX CUMIIaTHI;

. TIPYU  OCYIIIECTB/IEHUM TPYMNIOBOM paboThbl OBITh KakK PYKOBOAWUTE/NEM, TaK U UJIEHOM
KOMaHZbl B pasHbIX pOJsix (TeHepaTtop W/el, KPUTHK, UCIOJHUTE b, BbICTYIAIOLUM,
9KCIepT U T.[.).

Yuamuiicsi MOIyYUT BO3MOXXHOCTh HAYUYHThCS:

o KOOD/IMHUPOBAaTb W BBINIOJIHATH pabOTy B YC/IOBUSIX peabHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aMO/EHCTBYS;

o pasBepHyTO, JIOTMYHO M TOUYHO WU3/1aratb CBOK TOUKY 3peHUsi C MCI0J/Ib30BaHUEM
a/leKBaTHBIX (YCTHBIX U MTMCbMEHHBIX) S3bIKOBBIX CPE/ICTB;

o pacro3HaBaTh KOH(MIMKTOreHHble CUTyal[dd U TMpeAoTBpaillaTh KOHGIUKTBI [0 UX

aKTMBHOM (ha3bl, BBICTpaWBATh [IeJIOBYH M 00pa3oBaTe/bHYI0 KOMMYHHUKALWIO, n30eras
JIMYHOCTHBIX OL[EHOYHBIX CY>XKIeHUU.

IIpepMeTHbIe pe3y/IbTaThbl 0CBOEHHS 3/1eKTHBHOI0 Kypca
BbINyCKHUK HayUHTCS:

o OOBSICHSITH COBPEMEHHBbIE METOZbl MCC/IeI0BaHUSI OHOTEXHOJOTHUYECKMX CBOWCTB W
SIBJICHUI;
MOHUMAThb CYII[HOCTb U POJIb OMOTEXHOJIOTHY;

o aHa/IM3UPOBATh COBPEMEHHOE COCTOSTHUE W [JOCTH)KEHUS B 00/IaCTM MOJIEKYJISIPHOMN

010JI0THH, TEHHOW WH)KEeHePUH U JIP., B TIPOMBIIIIEHHOM TPOU3BO/ICTBE.
BbINyCKHUK MOIyYUT BO3MOXXHOCTb HAYYUThCSH:

o OpPraHM30BbIBaTh M MPOBO/JUTh UHAWBUYATbHYIO UCC/IE[0BaTeNbCKYI0 [1eATelbHOCTh MO
OUMOJIOTHU: BBIIBUraTh TUIIOTE3bl, TJIAHUPOBaTh PabOoTy, OoTOMpaTh M MpeoOpPa30BbIBATh
HeoOX0IuMYH0 UH(GOPMAILIHIO, TIPOBOUTH SKCIIEPUMEHTHI, UHTepPIPeTUPOBATh Pe3y/IbTaThl,
JlenaTh BbIBOJbl Ha OCHOBE MOJIyUeHHBbIX pPe3y/bTaTOB, TPEACTaB/ATb TPOJYKT CBOMX

HCCJIe/JOBaHMA;

J TIPOTHO3UPOBATh TOC/IeICTBUSI COOCTBEHHBIX MCC/IeIOBAaHUN C YUETOM 3TUUECKMX HOPM U
9K0JIOTUUECKUX TpeboBaHUM;

J aHa/IM3UPOBAaTb M WCIIO/Ib30BaTh B pEIIeHUM YueOHBIX W HCC/Ie[0BaTe/bLCKUX 3afiau
WH(POPMALIMIO 0 COBPEMEHHBIX HCC/IeIOBaHUSX B OHMOIOTMU, OMOTEXHOIOTHU, MeJULIHE U
9KOJIOTHH.

| JlesiaTh BBIBOJBI O (PU3MOIOTHYECKUX OCHOBAx 3/I0pPOBOTO 0Opa3a KM3HU W COXpaHeHHs
3/10POBbSI.

KanenpapHo-TeMaTH4ecKoe IJIaHUpPOBaHue
| Ne | Tema ypoka | KosmmuecTBO 4acoB | HNcnonb3zyemoe | Jara |




n/

o0opyfoBaHHe
nenTpa "Touku

pocTta

Bcero

JIaGopaTopHbie
padoThI

BBegeHue

. [IpeameT GHOTEXHO/IOTHH

Benenue.

1

Knerounas UH)XeHepus
JKUBOTHBIX. Knerounas
VIH)KeHepusi pacTeHUM.

1

OCHOBbBI K/1IeTOUHOM HH)KeHepUH

KybTypbl M130TMpOBaHHBIX
KJ/IeTOK U TKaHeH.
Ncnonb3oBanue. Y cinoBus
Ky/JIbTUBUPOBaHUSI.
JIaGopaTopHas pa6oTa
Nel

"Metoabl
KYJIbTUBUPOBaHUA KJ/IeTOK"

1

1

[Tudposon
MUKPOCKOIT

[IuTaTesnbHbIe Cpefibl.

1

Honyqune BTOPHUYHBIX MeTad0/IMTOB

[lepBuuHbIe ¥ BTOpPUYHBIE
coelUHeHUs. AJIKalou/bl.
@eHO/bHbIE  COeUHEHUS.
TeprnieHOWBI.

1

Pacnipenenenue
BTOPHUYHBIX COEJIMHEeHUN U
ux poJib B
JKU3He/esITe/IbHOCTU
KJIETOK.

I'eHeTHYecKass HH)KeHepPUS

'eHeTHueckass UHXKeHepUs
U eé rIpyMeHeHue.

1

OcHoBHas TeXHOJIOTUs
reHeTUYeCKON MHKeHEepPHHU.
@®epMeHTBl B TeHHOWU
VH)XeHepuH.

BekTopsl, ucronb3yemole B
KJIOHUPOBAaHUH JHK.
l'enbl ¥ wuX TmIO/yueHUe.
TpaHckpurnus.

10.

'eHeTnyeckasi WH)XeHepusi
U eé BO3MOXKHOCTH [JId
MIPAKTUKHU. [TpoayKTbI
FeHHOM  WH)XXeHepuu B
npou3sBojcTBe. IlomyueHue
BaKL[MH MeTOJOM TeHHOHU
VIH)XKeHepUH.

11.

MounekyisipHast
[MarHoCTHKa
3abosieBaHUH.




['eHeTUUeCKUE Oos1e3Hu
yesi0BeKa u reHHasi
Teparnusi.

12.

[IpoMmbIllIZIeHHBIA  CUHTe3 1 1
OenkoB. JIabopaTopHasi
pabora Ne2 '"T'eHHas
WHKeHepusi  OenkoB
tdhepmeHTOB "

Ludposoii
MUKPOCKOTI.

Ludposas
nabopatopusi IO
Ouonornu  (aTUUK
TEMIIePATYphbI
OKpY’Karolen
cpegpl, pH).

BuoTexHo/10rusA B Ce/ILCKOM X03AHCTBE

13.

KnonansHOe 1 1
MUKPOpPa3sMHOKeHHUe.
[IpumeHeHue B
pacTeHHeBO/CTBe.
JlabopaTopHast  pabora
Ne3

"PekoMOMHAHTHEIE
MUKPOOPIraHU3Mbl B
CeJIbCKOM X03siicTBe "

Ludposoit
MHKPOCKOTT.

Ludposas
nabopatopusi IO
Ouosorun  (JaTuMK
TeMITePATyPhbI
OKpY’Karolleu
cpefbl, BIaKHOCTH,
pH).

14.

TexHosior¥ss U HEKOTOpbIe 1
Croco0bl KJIOHA/TbHOTO
MUKPOPa3MHOXKEHHSI.

15.

O310poB/ieHre pacTeHUi. 1
Cenekiusi pacTeHUM.

ViMmMo0Ou1n30BaHHbIe (hepMeHThI

16.

[Touatne  «MHXeHepHas 1 1
3H3UMOJIOTHS».
Vctounvku  QepmMeHTOB.
ViMMoOWTH30BaHHBIE
(hepmMeHTHI.
JlaGopaTropnass  paborta
Ned "PekoMOMHAHTHBIN
0enok, TIOMy4yaeMbld U3
KJ/IeTOK JPOXOKeH,
pacTeHUU U )KUBOTHBIX "

Ludposon
MUKPOCKOI

17.

NuBeprasa (caxapasa). 1
JlakTa3sa. IIpumeHeHue
MMMOOUTM30BaHHBIX

(epMeHTOB B MeJIULIMHE.

18.

[Tonsitue  «VH)KeHepHast 1
SH3HUMOJIOTHsA».

Wctounuku  ¢depMeHTOB.
VIMMoOWTH30BaHHBIE
(hepMeHTHI.

ITumeBasi 0MOTeXHO/I0THA

19.

Beesenne B nuieByro 1
MHKPOOHOJIOTHIO.
Xneboreuenve. Bunozenue
Y TIMBOBApEHHe.

20.

[Tonyyenue crivpra. 1 1

[udposas




[TonyueHue cOKOB. naboparopusi 1o
JIabopaTopHasi paboTa ouonoruu (ZaTUMK
No5 "W3yueHue TeMIepaTyphbl
yCTOMYMBOCTH BUTamMuHa C OKpy>Karolleit
(B 06b1yHBIX ¥ TMO- cpefbl,
TOMaTax)" TernyIoNnpOBOJHOCTU
, pH).
21. | MoJsioyHOKMCI0€ 1
OpoykeHue.
BuoTexHo/10Tusl B YHEPreTuKe
22. | BBenenue B 1
OMOTEeXHOIOTUYECKYIO
SHEpreTUKy.
23. | Ionyuenue crijpra. 1
ITpomeIiiieHHOE
TIOJIyYeHre CIUpTa.
24. | TloBblllleHHe HepTeOTAauM. 1
JKoyiorHyecKasi 0MOTEXHOJIOTHsI
25. | NHTeHcrBHasA OUUCTKA 1
CTOUHBIX BOJI.
OKCTeHCUBHas OUUCTKA
CTOUYHBIX BO/J]
26. | OuncTKa >XKUAKUX CTOKOB 1
TIPOMBIILI/IEHHBIX
TIpeINIPUATUN.
[TepepaboTka TBep/bIX
OTXO/IOB.
27. | buoperpazaiusi He(TIHbIX 1
3arpsi3HeHUM.
buoreorexHo/iorus
28. | Benenue B 1
OUOTHAPOMETAITYPrHIO.
Ncropusa
OUoTHUApPOMeTAITyPriH.
29. | Mukpooprasnusmsbl 1
Ba’)KHbIE B
OUOTHUAPOMETA/ITyPriH.
OxucneHve >xemesa |
cepbl
30. | BreinjesiaurBaHve LWHKA. 1
KyuHoe wu mnogsemHoe
BbIII[e/IaUMBaHUe MeJIU.
Kpuocoxpanenue
31. | T'eHodoHa u dakTopsl 1
B/AMSIOLIME Ha  Hero.
TpaguLioHHbIe
CpefCcTBAa  COXpaHEeHWs
reHo(oH/Ia.
32. | CoxpaHeHue reHodoHa 1
pacTeHWM B YCJIOBUSIX in
Vit.




33. | JenonuposaHue 1 1 ITudposas
KOJUTEeKLIAN naboparopus 1o
paCTUTeNbHBIX KJIETOK i. Ouonoruu (maTurK
JlabopaTopHasi pabota TeMITepaTyphbI
Ne6" JIeXKKOCTb TOMAaTOB: OKpY’Karollein
TPaJULMOHHBIX u CpeJibl, BIQXKHOCTU
TPaHCreHHbIX" OKpy Karo1en

cpefbl,
OCBeLLIEHHOCTU
pH).

34. | O KpUOCOXpaHEeHWU U ero 1
BO3MOXXHOCTSIX.

TeopeTuueckrde  BOIPOCHI
KPUOOMOJIOTHH.
Htoro 34 6

Yue0oHo-MeTOAMYECKOE 00ecieueHHe 00pa30BaTe/ILHOTO MPoLecca

YueOHble MaTepUasbl AJIA YUeHHKA

1. OcHoBbl buotexHosioruu: 10-11 Knaccer: yuebHOe rmocobue// BubmmuoTeKka 3/1eKTUBHBIX
KypcoB/ E.A.HukuiioBa — M.: BenTtana-I"pacd, 2009.

MetojuuecKue MaTepUasbl [JIsl yUUTEIs

1. Mukpobuonorus: 10 — 11 kmaccel: MeTouUeckoe rmocobue.- M.: Benrtana — I'pad, 2012. — 64
c. — (bubnroTeka 37€KTUBHBIX KYPCOB).

2. [IporpamMmel 371eKTUBHOTO Kypca «buotexHonorus» nog pefakuvei hxamanosor I'. A M.:
Opoda, 2012 (DneKTUBHbIE KYPChI).

ITudpoBrie o0pa3oBaTe/bHbIE PeCypChl

1.EauHas komnekuusi LIOP http:/school-collection.edu.ru/

2. DneKTpoHHOe yueOHoe u3saHue «brotexHosorus» http://school-collection.edu.ru/catalog/rubr/
1f5aaedb-b05d-4d1d-afc8-e247f48d3eb0/118918/?

3. ®enepanbHbIi 1IeHTP MH(MOPMAIMOHHO-00pa30BaTe/IbHbIX pecypcoB http://fcior.edu.ru/

MaTtepuaibHO-TEXHUUECKOe o0ecrieueHre 00pa3oBaTe/IbHOI0 MpoIecca
YuebHo-/1abopaTopHOe 06opygoBaHue (1hpoBoe 060pyo0BaHKe 1jeHTpa "Touka pocTa')
KowmrutekT MukporperapaToB «O01ijast GUOIOTHsI»

JIyna pyuHas

MuKpoCKON LIKOJIbHBIA CBETOBOU

LIugppoBoit MUKpOCKOI

Mopgenb «CTpoeHre KJIeTOYHOM 000/10UKI»

Mogens 06vémHast «JHK»

Mopenb-anmuivkanys «IIepekpéct xpoMmocom»
Mogenb-anmiikaiys «ZleneHve KneTkd. MUTO3 U Meo3»


http://school-collection.edu.ru/catalog/rubr/1f5aaedb-b05d-4d1d-afc8-e247f48d3eb0/118918/?
http://school-collection.edu.ru/catalog/rubr/1f5aaedb-b05d-4d1d-afc8-e247f48d3eb0/118918/?
http://school-collection.edu.ru/
http://fcior.edu.ru/














































