


HOACHUTEJBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3Ha4YeHue nporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepaibHOTO TOCYJAPCTBEHHOTO 00Pa30BATEIBHOIO
CTaHJapTa OCHOBHOTO OOHIEro 00pa3oBaHUs, OPUEHTHPOBAHA Ha 0O0ECICUECHUE
WHIMBUAYAIBHBIX TOTPEOHOCTEH OOydaromuXxcss M HalpaBlieHa HAa JOCTH)KCHUE
NJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOrpaMMbl OCHOBHOIO 00IIEro 00pa3oBaHUs C
Y4E€TOM BbIOOpPAa YYaCTHMKAMH OOpPA30BATEIbHBIX OTHOIICHWH KypPCOB BHEYPOUYHOM
JEATETBHOCTH. DTO MO3BOJISIET 00ECIEUNTh €AMHCTBO 00s3aTeNbHbIX TpeOoBanui OI'OC
BO BCEM MPOCTPAHCTBE WIKOJBLHOTO OOpa30BaHMWS: HE TOJBKO HA YPOKE, HO M 3a €ro
MPEACIIaMHU.

AKTYaJIbHOCTh ~ peajiu3allii  JAaHHOM  mporpammbl  OOYCJIOBJIEHA  caMOi
0COOEHHOCTBIO MPOEKTHO-UCCIEA0BATENBCKOM NEATEIBHOCTH. JTa AEATEIBHOCTD JICKUT
B OCHOBE MMO3HABATEIBHOIO MHTEPECA PEOCHKA, SBISETCS 3a7I0MOM YMEHHMSI INTAHUPOBATh
Jt00bIC ICHCTBYS U BAXKHBIM YCJIOBUEM YCIIEITHOM peanu3anuu uaei. Jlroobie n3aMeHeHUs
COBPEMEHHOr0 OOMIECTBA CBA3aHBI C MPOEKTAMW M MCCICIOBAHMSMH — B HAyKE,
TBOPYECTBE, OM3HECE, OOIECTBEHHO! KU3HU. [[03TOMY BaKHBIM 3JIEMEHTOM PA3BHTHUS
JUYHOCTH OOYYarOIIErocsl SBIACTCA (POPMHUPOBAHME OCHOBHBIX HABBIKOB MPOCKTHO-
MCCIEN0BATENbCKON AEATETBHOCTH.

[TporpamMmoii mpexycMOTPEHO (POPMUPOBAHUE COBPEMEHHOTO TEOPETUUYECKOTO
YPOBHSI 3HAHUM, a TAK)KE U TPAKTHYECKOTO OMbITa padOoThl ¢ 1a00PATOPHBIM
000pyIOBaHUEM, OBNIAJICHUE TPUEMAMHU UCCIIEIOBATENLCKOM AEATENBHOCTH. METObI
OpraHu3alyu 00pa3oBaTeIbHON U HAYYHO-UCCIIEA0BATENBCKON NEATEIBHOCTH
npeIyCcMarpuBaroT (OpMUPOBAHKE Y OOYUYAIOIINXCS HECTAHAAPTHOTO TBOPUYECKOTO
MBILLIEHHS, CBOOO Bl CAMOBBIPAKEHUS U MHIMBUY ATbHOCTH CY>KICHU. B
MOAPOCTKOBOM BO3PACTE YUALIUECS MPOSBIISIOT CBOK 3aMHTEPECOBAHHOCTD B TOMWIIH
WHOM 00J1aCTH 3HAHW, HAyYHOM HAlPABICHUH WU NPOPECCUOHATBHON AESITEIbHOCTH.
Takum 00pazoM NpoUCXoauT (POPMUPOBAHUE MO3HABATENBHON U TPOPECCUOHATBHOMN



COCTaBJISAIOLIEH JINYHOCTH, IOMOTAET yYalleMycsl B ONPEACIICHAN Oy IyIIEro
’KU3HEHHOTO MYTH U B MPO(ECCUOHATBHOM BIOOPE MOCIIC OKOHYAHHUS IIKOJTBI,
[Tono6HOrO poaa 3aMHTEPECOBAHHOCTh CTUMYJIMPYET NOCTOSTHHOE YKEJTAHME IIKOJbHUKA
K TO3HAHUIO HOBOTO, PACUIMPEHUIO U YIIYOJEHUIO COOTBETCTBYIOIIMX 3HAHWM, U

NOJIyYEHUIO HOBBIX B TOM YHCJIE MPAKTUYECKMX HABBIKOB, & TAK)KE MOTHUBHPYET
ydanierocst Ha mpoQOpHeHTaluIO.

[TporpaMma HaieneHa Ha NOMOLIb PEOEHKY B OCBOCHMHM OCHOB OpPraHHM3alH W
OCYILECTBIEHUSI COOCTBEHHOH MPOCKTHO-UCCIICA0BATENBCKON NEATENBHOCTH, & TAKXKE B
OpUOOPETEHUM  HEOOXOAMMOro  OmbiTa JUisl  paboOThl  HAJ  HMHAWBUAYaIbHBIM
WCCIICIOBAHUEM WJIA MPOEKTOM. [IporpaMMa MmomMosKeT HIKOJBbHUKY B 0oJice TTyOOKOM
W3YYCHUH WHTEPECYIOLICH €ro 00JIacTh €CTECTBEHHBIX HAYK, a TAKXKE B MPUOOPETEHUHU
BAKHBIX COLMAIbHBIX HABBIKOB, HEOOXOAMMBIX ISl MPOAYKTUBHOM COLMAIM3alUN U
(OpMUPOBAHUS TPAKIAHCKON TTO3ULIMH:

— HaBbIKA CAMOCTOSITEIBHOTO PEIICHUS AaKTYyaJIbHBIX WCCIICA0BATEIbCKUX WU
NPAKTUYECKUX 3a7a4, BKIIOUYANOIIETO B Cce0s yMEHME BHIAECTH W AHATM3WPOBATH
npoOJIeMBbl, HYXKIAOIMIMECS] B PEUICHWHM, YMEHUE JETAIbHO MpopadarbiBaTh W
pEATM30BbIBaTh CIIOCOOBI paOOTHI ¢ HUIMH, YMEHHE TUTAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSITENIbHO KOHTPOIMPOBATh CBOE IPOABM)KCHHUE K SKEJTAEMOMY PE3YJbTary;

— HaBbIKA TCHEPUPOBAHUS M OQOPMIICHHS COOCTBEHHBIX WJACH, OOJCUCHUS MX B
yIOOHYIO JUTsl paciipoCTpaHeHus popmys;

— HaBBbIKA YBAKUTEIIBHOTO OTHOLICHHS K Uy>KUM B3[JIsL,1aM M UACIM, O(POPMIECHHBIMB
paboTax Jpyrux JIOACH, JAPYrUX AaBTOPOB — BIAJACIBIEB HMHTEIUICKTYaIbHON
COOCTBEHHOCTH,

— HaBblKa  MyOJMYHOrO  BBICTYIUICHHMs — meped OONbIIOH — ayAMTOPHEH,
apryMEHTUPOBAHHWS M OTCTAWBAHWUS CBOCH TOYKM 3PEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB W B3POCIBIX, YOSIKIEHUS APYTUX B CBOCH MPABOTE, MPOJABUKEHHS CBOUX
UJIEH,

— HaBblka PpadOTHl CO CHECHHMATM3UPOBAHHBIMM KOMITBIOTEPHBIMEA MTPOrPaMMaMH,
71a00paTOpPHBIM  OOOPYJOBAHMEM, TEXHUYECKUMHU YCTPOHCTBAMHU, OUOIMOTEUHBIMU
(GOHIaMU W WHBIMH PECypcamMHu, C KOTOPbIMH MOXKET ObITh CBSI3aHA MPOCKTHO-

HUCCICA0BATCIbCKaA ACATCIBHOCTD IIKOJIbHHUKA.
KpOMe TOTO, pa60Ta IMKOJIbHUKA Had IIPOCKTOM WM HCCICAOBAHHUCM 6YI[GT

COCOOCTBOBATH M PA3BUTHIO €T0 aIEKBATHON CAMOOLICHKH.

B3anmocBsi3p ¢ nmporpammoii BocnutaHusi. [IporpaMma Kypca BHEYPOUYHOM
JEATENIBHOCTA pa3pad0TaHa € yYE€TOM PEKOMEHIAUWl MPUMEPHOM MIpPOrpammbl
BOCIHMTAHUS, YUATHIBACT TICUXOJIOTO-TIEAArOTMYECKIE OCOOEHHOCTH JAHHBIX BO3PACTHBIX
KAaTeropuii. T0 MO3BOJSET HA MPAKTUKE COCAMHUTH OOYYAOIIYH) U BOCIHTATEIBHYIO
JESATENBHOCTh MEJArora, OpPUEHTHPOBATh €€ HE TOJIBKO HA MHTEIIEKTYAJTbHOE, HO U Ha
HPABCTBEHHOE, COLMAIBHOE PA3BUTHE peOCHKA. DTO MPOSBISIETCS:

— B NPHOPHUTETE JIMYHOCTHBIX PE3YJIbTATOB PEANM3ALMKU MPOrPaMMbl BHEYPOUHOMA
JEATENBHOCTH, HAIUEAIINX CBOE OTPAKCHUE M KOHKPETU3ALMIO B MPUMEPHOM TporpaMmme
BOCIIUTAHHS,



— B BO3MO)XHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX TPYIIN Il OPraHu3anuu
NpO(POPUECHTAMOHHON  EATENBHOCTH  LIKOJIBHUKOB, BOCIMTATEIBHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B TPUMEPHON TPOrpaMMe BOCIIUTAHUS,

— B MWHTEPAKTUBHBIX (opMax 3aHATHUH Ui I[IKOJBHUKOB, OOECIECUYMBAIOIINX
OOJBIIYIO WX BOBJIEYEHHOCTh B COBMECTHYIO C TNEJArOroM W JPYTrUMHU JIETbMU
JEATETBHOCTD U BO3MOKHOCTh 00Pa30BaHMUs HA €€ OCHOBE AETCKO-B3POCIBIX OOIIHOCTEHH,
KJIFOYEBOE 3HAYEHUE KOTOPBIX JUISL BOCHOWUTAHUAS [MOMYEPKUBACTCS TPUMEPHOMN
IPOrpaMMOi BOCHUTAHUSL.



COJIEP’)KAHUE KYPCA BHEYPOUHOI JEATEJbHOCTH

Moayab «buorexnosnorus» 8-9 kinaccni (68 wacos)
1. buomexnonozusa (4 uaca)

[ToHsiTue OMOTEXHOJOTMM. 3a4eM 4YEJOBEKY OMOTEXHOJIOTUH, B UYEM UX
OPEUMYLIECTBO NEPE] XUMUIECKUM CUHTE30M. OCHOBHBIE OMO0OHEKTHI OMOTEXHOJIOTHH:
MPOMBILJIEHHBIE MUKPOOPTaHU3MbI, KJIIETKH U TKAHW PACTCHUA, S)KUBOTHBIX M YEJIOBEKA,
Oouokaranuzaropsl. [lpakTuueckas pabora «lIpumepbl mpuMeHEHUs OUOJOTHYECKUX
OOBEKTOB B TBOCH KH3HUY.

Coippe a1 OMOCHMHTE3a M OLIEHKAa €ro OMOJOrMuYecKoi IEHHOCTH. OCHOBHBIE
UCTOYHUKH YIJepoaa, azoTa, ¢ocdopa, MHUKPOIIEMEHTOB. FccienoBaHue HOBBIX
MCTOYHUKOB ChIPbs (BKJIFOUAsl BOMPOCHI €0 MPeIBApUTEILHON 00paboTKH ), pazpadoTka
HOBBIX TMHTATEJLHBIX CPEl, B TOM YUCJIC BKIIOUYAIOUIMX OUOCTUMYJISTOPHI U JPYTHe
AJIEMEHTHI YIIPABJICHUS U ONTUMHU3ALMH MPOLIECCOB OMOCUHTE3a. METOAbl ONTUMU3ALIUU
MUTATENBHBIX CPEI.

2. Mukpoouonozus (12 uacoe)

[Too>)keHNE TPOKAPUOTOB B CHCTEME oOpraHudeckoro wmupa. CrpoeHue
OaktepuanbHOi KneTku. Knaccupukanus Oakrepuii. Mopdonorus 6akrepuid. [Ipocteie
U CIIO)KHBIE METOJbl OKpamMBaHus Oaxtepuil. dusnosioruss OAKTEpHii: MUTAHUE,
JbIXaHUE, POCT U PA3MHOXKEHUE. 3HAKOMCTBO C IOMEHOM Apxeu (3KCTPEMO(HIbHOCTD,
0COOEHHOCTH CTPOCHUs KIETKHM). JJaboparopHas pabota « OMKCHPOBAHHBIE MPENapaThl
Oaktepuid. Omnpenenenue (GopMbl  NPEIJIOKEHHBIX  KYJIBTYP MHUKPOOPTaHU3MOB,
UCMONB3ys MPOCTON MeTon okpacku» JlabopatopHas padora «OmnpeneneHue Tuma
KJIETOYHOM CTEHKM METOJIOM OKpalIvBaHus Mo ['paMy» (MpH HAJIMUUU PEAKTHUBOB).

MOoJIOUHOKHCIOE W COUPTOBOE OposkeHue. DOTOTPOPHBIE M XEMOTPO(HBIC
Oaktepun.  KuHeTHueckoe  OMUCaHME  MpolEecca  pocTa  MUKPOOPraHU3MOB.
OKCMOHEHIMAbHAs ~ MojJeNb  pocta. KuHeTnka THUOETd  MUKPOOPTaHU3MOB.
JlaGopatopHas padota «IIpuroToBieHUE MPUKU3HEHHBIX MPEMAPATOB MOJIOUHOKUCIBIX
OaKTepuiiy.



[Tarorennbie OakTepun. YyMHas MajJovKa U YepHAsk CMEPTh, OOTYJIM3M, CTOJIOHSIK,
TyOepkyne3. Uctopust 60peObI ¢ OakTepuanbHbiMu HHPEKIUsAMU. JlabopaTopHas paboTa
«[ToceB cmbIiBa ¢ pyk Ha damku [letpw». JlaboparopHas padora «Beiaenenne ynucToi
KyJIbTypbl Oakrepuwii. MeTtoa pasBeneHuil. MeToa  HCTOINAKIIETO  INTPHUXAY.
JlaGoparopHas padota «Mopdoaornyeckas XapakTepuCTUKA BBIACICHHONW YWCTOM
KYJIBTYPbI: XapaKTEPUCTUKA KOJIOHUH, (popMa OAKTEPHid, TUl KIETOYHOH CTCHKMNY.

Boiina 6ecKOHEUHOCTH: aHTHOMOTHKY MPOTHB OakTepuii. MexXxaHu3Mbl ACHCTBUI
aHTUOMOTHKOB. MEXKIETOUHas KOMMYyHHKanusi Oaktepuil. UyBCTBO KBOpyMa.
JlaGoparopnas pabora «CpaBHEHME pOCTa MHKPOOPraHM3MOB Ha 4amke 0e3 H ¢
nobasneHus aHTHOMOTHKOBY HMccnenoparenbckas paborta «Ilomck MUKpPOOPraHM3MOB
00naarIUX aHTArOHUCTHYECKONH aKTUBHOCTBIOY.

[Tpumenenne Oaktepuii uyenoBekoM. KuHeTMYeckoe omnucaHue OMOCHHTE3A
[POAYKTOB MUKPOOpPraHu3Mamu. bakrepuu, KOTOpBIE MOIYT pasjiararth IJIaCTHK.
Hccnenorarenbekas padbota « BelaeieHue MOJOYHOKHUCIIBIX OaKTEpHid, UCCIEA0BAHUE X
AKTUBHOCTH.

MuKkpoopraHu3mMel B arpoOMOTEXHOJIOTAN. ICKyCCTBEHHBIE aCCOLMALMN PACTCHUN
¢ MUKpoopranu3Mmamu. HccnenoBarenbsckas padora «Beiaenenue OakTepuil MOJIE3HBIX
JUT PAaCTEHUI.

3. Dykapuomuueckue o0pzaHusmvl € OuomexHonozuu (niecHegvle 2puovl,
opoicacu, 6ooopocau) (12 uacoe)
[TnecHeBbIE rpUOBI TPOAYLIEHTHI OMOJIOTMYECKHA AKTUBHBIX BEIIECTB.

OO0muras xapakTepucThKa JPOACKed caxapoMmuileToB. MCTOpusi MCHOMb30BaHUS
JAPOSOKEH B TPAIUIMOHHON OMOTEXHONIOTHH. TEeXHOJIOTHN BUHOACTHUS U XJ1€00MeUeHusl,
CHEIMATM3UPOBAHHBIE Pachl Apoxokel. MetabonusM aposiokei. Peakins cnmpToBOTO
Oposkenus. JlaboparopHas pabota «Iloacder kieTok apoxcked B kamepe [opsieBay.
JlaGoparopHas padota «OOHapyK€HUE MPOAYKTOB CHUPTOBOTO OPOKECHHS: STHUIOBOIO
CUpTa W YIJCKUCIOro rasa». [lonmydeHwe BTOPHMYHBIX METaOOJUTOB B JAPOJIKaX.
JpoAcKK Kak MPoAyIEHThl OMOTOMIUB. [1oydeHre 1eeBbIX OCIKOB B TPOKAKAX.

Oco0OeHHOCTH BEre€TaTMBHOTO M TOJIOBOTO Pa3MHOXKEHUS YV APOJNOKEH, 3HAUCHHUE
U3YUYCHHUS MWTO3a W IIUTOKMHE3a IS ONTHUMM3AIlMU TPOIECCOB KYJIbTHBHUPOBAHUS
JPOOKEBBIX IITAMMOB, TIOHUMAHUS TIPUYMH MATOTCHHOCTH JAPONOKEH 1 TpHOOB, OMCKA
MUIICHEH (QyHTMOMAOB ¥ pa3pabOTKM  HOBBIX  JIEKAPCTBEHHBIX — IPEMaparoB.
JlaGopatopnas pabora «HaOmoneHue  pa3sMHOKEHUS  JPONGKEBBIX  KIIETOK».
[Tpaktudeckas padorta «llomydenue TBopora M Kedupa Ha OCHOBE MOJOYHOKHCIIBIX
OaxTepuity. IlpakTudeckas padora «OCHOBHBIC BHIBI KBAaca M WX XapaKTCPHUCTHKA»
«JIpodokM ¥ MOJIOUHOKHCIIbIE OaKTepWu, TMPUMEHSEMBIC AJis MPOM3BOJACTBA KBacay.
[Tpaktudeckas pabota «CpaBHUTENBHBIM aHAINW3 Pa3BUTHS JIPOXGKEH B adpOOHBIX U
aHa’poOHBIX  ycioBusx». [lpakTtuueckas padota «MeToabl OIICHKH CBOWCTB



xJIeOONEKapHbIX APOoxoKedl. OCOOEHHOCTH NMPUMEHEHHS MPECCOBAHHBIX, CYLICHBIX WU
WHCTAHTHBIX ApPOxoKei». Mccnenoparenbckas padota «BiusHue QU3NMKO-XUMHUYECKUX
(aKkTOpOB HA Ka4eCTBO OMOTEXHOJIOTMYECKON Mpoaykuuu (kBac, kedup, coip, xyebd u
TP ».

Bopopocnn — nepcnekTuBHBIA OOBEKT A MPOM3BOACTBA OEIKAa W YITIEBOJAOB.
BHOTEXHOIOTMUECKE METO/Abl OYMCTKHU TBEPABIX, JKUJIKUX OTXOIOB M ra3z000pa3HbIX
OTXOI0B MPou3BOACTB. CTOUHBIE BOJBI. CXEMbl OUMCTKH. BUOQUIBTPBI, a3POTEHKH,
METAHTEHKH, OKCUTCHKHU. AKTUBHBIA WM U BXOMSIIME B HEr0 MHUKPOOPraHU3MBbI.
Hcnonb30BaHne BOJOPOCIEH B OUMCTKE CTOUYHBIX BoA. MccnenoBarenbekas paboTa
«Bnusaue Qpuznko-xumuuecknx (pakTopoB Ha poct Bojgopociu (Chlorella vulgaris)».

4. Hacneocmeennas unopmauus (8 uacos)

HacneacTBEHHOCTh M MI3MEHYMBOCTE — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
HUamenunBocTh. Buabsl uaMeHunBocTh. [lpakthueckass pabotra «MoaudukanmoHHas
WU3MEHUYUBOCTb (JIMCThS, UTOJIKK C OJHOTO ICPEBA)Y.

['en — wMarepuaJibHBIA HOCUTENbL HACIHEACTBEHHOCTH M W3MEHYHMBOCTH.
Hyknennosbie KucinoTel. JIOkanu3anus reHeTHYECKOro Marepuaina B KieTke. Jlenenue
kneTok. Pemmkanus JITHK. OcHoBHas normMa MosieKyssipHoit Ouonoruu. TpaHCKPHTTLIAS.
Tpancnsuus. Mytaumn. [Tpaktruueckas padora «I'€éH — HHCTPYKIMs N0 COOPKE KIETKH
(Ha Oucepe miam KOHCTpyKTOpe)». [IpakTuueckas pabora «Mytamus Ha OytepOpoje
(Jiro00H OOBEKT M3 MPEABIAYIICH padOThl, A€ MU3MEHECHUE WHCTPYKIMM TMPUBEACT K
W3MEHEHUIO BHELTHETO BUAA OOBEKTA)Y.

5. Bupyconozua. (6 uacoe)

[TonoxxkeHrnEe BUPYCOB B CUCTEME OPraHU4YeCcKOro Mupa. CTpyKTypa U XUMHAYECKU I
cocraB BHpycoB. Kiaccuukamms BupycoB. Penpoaykums BupycoB. [Ipocmortp
JOKYMEHTAIBHOTO (priibMa O BUPYyCax.

Bupycsl - Bo30yautenn nHPeKUMOHHbIX Oone3nel. OHKoBUPYCHL. bakTepuodaru:
CTpPOEHUE, CBOWMCTBa, mpuMeHeHUWe. [lpakTuueckas padorta. «MeTon pa3BeACHHIN
[TpakTuyeckas padota. « TurpoBanue dakTepruodarosy.

Buonorundeckune MeTobl OOpbOBI C BUPYyCaMHM.

6. I'ennasa unscenepus u 6uomexnonozuu. (8 uacos)

OcHoBbI reHHON uHkeHepuu. Bektopa. Crnenuduueckue (HepMeHTh OAKTEPHIA.
[TpakTuyeckas pabota «OHIOHYKIEA3bl PECTPUKLMH (PadoTa C HYKICOTHIHBIMU
NOCTIEA0BATENBHOCTAMU Ha Oymare)».

buorexnonornn npoayknuu O0enKkoB B OaKTEPHATBHBIX KYJIbTypax. JJocTrkeHus
TCHHON MHXKEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aAanTUBHOTO WMMYHHMTETa OakTepuii W apxeu.



[TpakTrueckas padora «I'enHble HOKHALBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»
I'MO. Metoae! nonyuenuss ' MO. Urpa-auckyccust « Belrpaii rpaHT Ha co3gaHue
I'MO».

7. buomexnonocuu 6 ycueomuoeoocmee (8 uacoeg)

JloMecTuKanust OCHOBHBIE TOMAIIHUAE KUBOTHBIE, COBPEMEHHBIC IKCIIEPUMEHTAX
M0 TOMECTUKALUK KUBOTHBIX (JIUCUIA, HOPKA U JIP. — SKCIEPUMEHTHI HAYYHOH IIKOJIbI
akanemuka bensera). Jluckyccus «JloMecTUKalusi, BCE JIM PACTCHHUS W >KUBOTHBIE,
KOTOpBIE KMBYT PAJOM C YEJIOBEKOM WM OJOMAIIHWUBAKOTCA? MOXKHO JIM CUHTATh
TapakaHa 0J0MAaITHEHHBIM KMBOTHBIM 7.

CoOBpeMEHHbBIE METOABI B SKMBOTHOBOJCTBE. TPAHCIUIAHTALMS SMOPHOHOB,
XUMEPHBIE  KUBOTHbIC, KJIOHHMpoBaHue. [lpakthueckas pabora «MeTtoauka
KJIOHUPOBaHMS (MOJECIMPOBAHUE HA OyMare).

OcCHOBHBIC OOJIE3HW >KMUBOTHBIX M POJIb MATOTEHHBIX MHUKPOOPraHWU3MOB H
Napa3uToOB B pa3BUTHH 3a00JICBaHHUI TOMAIIHUX >KUBOTHBIX M OCHOBHBIX MEPAaX OOPHOBI
C HUMHU; POJIb TOJIE3HBIX MUKPOCUMOMOHTOB B OPraHU3Me KUBOTHBIX. [1010KUTENBHOE
¥ MOOOYHOE (OTPHULIATENBHOE ) BO3ACHCTBUM AaHTUOMOTUKOB HA OPTraHU3M B XOJI€ JICUCHUS
JKABOTHBIX, LEIM M 3a/Jaud BETEPUHAPUW. BHOTEXHOJOTMsS KOPMOBBIX MPEMApaToOB.
[TpakTuyeckas padora «CocTapiaeHHe pallioHa MUTAHUS KUBOTHOTO, PacyeT PacxXxo/I0B
Ha coacpxkanue». MccnemoBarenbckas pabota «OlEHKAa KadyecTBa MOJIOYHOM
POy KIIAW.

8. buomexnonocuu é pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTOnBI cenekumu. ['mOpuamsaums. Dopmbl otOopa. OCHOBHBIE
HAMPABJICHUS! CEJIEKLIMU. YIYUIICHUE YPOKAHHOCTH, YCTOWYMBOCTH K OMOTHYECKHM W
abuotnueckum (pakropam. [Ipaktnueckas pabora «BripammBaem ropox. Kak nposectu
CKPELIMBAHUE Y TOPOXAY.

OCHOBHBIE TOIXOABI CEJICKIMM M OMOTEXHOJOTHUM KYJbTYPHBIX PACTCHUH,
['mOpuauzanms, oTnajaeHHas THOpUAM3alvs, WCKYCCTBEHHBIH OTOOp, TIeTEpPO3MC,
TpaHcpopMalLMsi, MyTarcHe3, TEHETUYECKOE PEAAKTUPOBaHUE). MICTOpUs CEleKIMHA B
Poccun u Mupe, nCTopus pa3BUTHS BAXKHEHIINX COPTOB KYJIBTYPHBIX PACTEHUIA.

Kak yenmoBek MoxkeT MO (UIMPOBATE pacTeHus? ['eHHAas MHKEHEPHs PACTECHUI:
UTo Takoe reHeTHYeCKas WH)KCHEPHUs pacTeHuid. TpaHCreHHble pacTeHus. MeToasl
nosyueHust. OOpa3zoBaHue OMyXO0Jeil y pacTeHnid. ArpoOakrepranbHas TpaHchopManus:
Ti-ma3Mu L. I'enbl T-J1HK. MOneKyIapHO-T€HETHYECKUE MEXaHU3MBI
TpaHcpopmanmu. ['eHeTndyeckoe penaktupoBaHue. COBPEMEHHBIE MOAXOABl W
JOCTHMKECHHSI TEHETHYECKOTO PEAAKTUPOBAaHUS pacTeHmid. [Ipaktnueckas pabora
«["eHOMHBIE HO>KHHLBI (MOAETMpOoBaHuE padoTel cucteMbl CRISP-Cas).

Ecte mm >xu3Hp B mpoOupke? DBHOTEXHONOrHMS KYJIBTYPHBIX PACTEHHIA.






B cghepe aoanmayuu x usMeHAIOWUMCS YCI0BUIM COYUANLHOU U NPUPOOHOU CPeobl:
aJICKBaTHAs OLEHKA U3MCHSIOIMXCS YCIIOBUI; MPUHATUE PElICHUs (MHAUBUAYAILHOE, B
rpynne) B M3MEHSIOUIMXCS YCIOBHSX HA OCHOBAaHWMM aHajau3a OWOJIOTMYECKOM
yuH(pOpMaLnK; TIIAHUPOBAHUE JNEACTBAA B HOBOWl  CHTyalliyl Ha OCHOBAaHWH
3HAHMI OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHbIe pe3yJbTaThl:

B cghepe osnaoerus ynusepcanvHuiMu yieOHbIMU NOZHABAMENbHBIMU OCHCMBUSIMU:
bBa3zoBhie JIorMyeckne ACHCTBAS:

® BBIABIATH M XAPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA OMOJOTUUYECKUX
OOBEKTOB (SIBJICHUH ),

® YCTaHaBIMBATh CYUICCTBCHHBI MPU3HAK KJIACCHPUKAUMM  OMOJOTUUYECKUX
OOBEKTOB (SIBJICHUIA, MPOLECCOB), OCHOBAHMS Hjisi OOOOIICHUS U CPABHCHHS,
KPUTEPHUX TPOBOAMMOI0 aHAJIN3A,

® C YyY4€TOM NPEUIOKECHHON OMOJOTMYECKON 3a/1auil BBISIBJISITH 3aKOHOMEPHOCTH U
OPOTUBOPEUMS B pPaccMarpuBacMbIx (akTax M HaONIOACHUSX, NpeiaraTh
KPUTEPHU TSl BBISIBJICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUMIA,

® BBIABIATH ACQUUUTEL HH(POPMALMK, AAHHBIX, HEOOXOAMMBIX MJIsi PEUICHHS
IMOCTABJICHHOM 3a/1a4H,

ba3oBbIe UCClIEIOBATENBCKUE ACHCTBHUSL:

® JCMOJB30BaTh BOMPOCH! KAK UCCIICI0OBATEILCKAA MHCTPYMEHT O3HAHUS,

e (opMyJIMpOBaTH BOMPOCHI, (PUKCUPYIOIIME Pa3pblB  MEXKAY PEAIBHBIM U
JKEJIATEIbHBIM ~ COCTOSSHUEM  CHTyauuHM, OOBEKTa, W  CAMOCTOSITENIbHO
YCTAHABIIMBATh UCKOMOE U TAHHOC,

e (QopmupoBath  rUNOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHWH,
apryMEHTHUPOBATH CBOIO MO3UIIMI0, MHEHUE,

® TPOBOJAMTH MO CAMOCTOSATEIBHO COCTABIIEHHOMY TIAaHY HAOJIIOACHHE, HECIIOKHBIMA
OMOJIOTMYECKHAN SKCIIEPUMEHT, HEOOJIBIIOEC HCCIAEAOBAHUE MO YCTAHOBICHUIO
0COOEHHOCTEHN OMOTIOrnYecKOoro 00bEKTa (MPOoLECcCca) U3yUCHUS,

® [PUYMHHO-CJIECACTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTMYECKHX OOBEKTOB
MEXKTY COOOI;

® OIICHWBATh HAa MPUMECHHUMOCTb W JOCTOBEPHOCTh MH(POPMALMIO, MOJYYEHHYIO B
X0/1¢ HAaOMIOJAEHHS U SKCTIEPHUMEHTA,

® CaMOCTOSTENBHO (HOPMYIMPOBATH OOOOIICHUST W BBIBOJBI MO PE3yJbTaTam
NPOBEAEHHOrO HAOMIOAEHUS, DKCIEPUMEHTA, BIIAJCTh WHCTPYMEHTAMH OLICHKH
JOCTOBEPHOCTH IOy YEHHBIX BBIBOJIOB U OOOOIICHHIA,

® TPOrHO3MPOBATh BO3MOKHOE JAJbHENIIECE PA3BUTHE OMOJIOTHUECKUX TTPOLECCOB U
WX TOCJIEJCTBHS B AHAJIOTMYHBIX WJIM CXOJIHBIX CHTYalUsX, a TAKXKE BBIIBUIATH
NPEIINOJIOKEHUS 00 X PA3BUTHUHN B HOBBIX YCIIOBUSAX M KOHTEKCTaX.




PaGota ¢ undopmanmei:

® TPUMEHSATH PA3IMYHBIE METObI, MHCTPYMEHTHI U 3alPOCHI TIPU TOUCKE B 0TOOpPE
ouonornueckoit WHEGOPMANMKM WM JAaHHBIX W3 MCTOYHUKOB C YYETOM
NPEMTOKEHHON yueOHO OMOIOrMYeCKOM 3a1auu;

e BHIOMpaTh, AaHAIM3UPOBATh, CHCTEMATU3UPOBaTh M  UHTEPIPETHPOBATH
OMONIOTMYECKY0 WH(OPMAITUIO Pa3IMUHBIX BUAOB U (hOPM MPEACTABIICHNUS,

® HaXOJWTh CXOJHBIC aPTYMEHTHI (MMOATBEPKAAIOIINE UK OTIPOBEPTAIOIINE OHY U
Ty K€ MJICI0, BEPCHIO) B PA3TMUHBIX WH()OPMAIIMOHHBIX HCTOUYHUKAX

B cghepe oenaoenus ynusepcanvHvivu yuyeOHbIMU KOMMYHUKAMUGHBIMU OCHCMEUIMU

ObmieHne:
e BOCHpPUHUMATH U (POPMYJIMPOBATH CY>KIECHUS, BEIPAXKaTh AIMOIIUHN B MPOIECCE

BBIMOJIHEHUS TPAKTUUECKUX U JTJAOOPATOPHBIX padoT;

e BBIpXKATh c€Os (CBOKO TOUKY 3PEHHS) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

® pacrno3HaBaTh HEBepOalbHBIC CPEACTBA OOMICHWS, TIOHMMAThb 3HAYCHHE
COLMAIbHBIX 3HAKOB, 3HAaTh M paclo3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX
CUTYyallUid U CMATYaTh KOH(IMKTHI, BECTH MEPETOBOPHI;

® [OHUMAThb HAMEPEHUS JIPYTUX, TMPOSBIATh YBAKUTEIBHOE OTHOIICHUE K
cOOECEeIHUKY U B KOPPEKTHOM (popme PopMyIHpOBATE CBOM BO3PAKEHUS,

e B XOJ€E JAMAJIOra W/WiM AUCKYCCUH 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOM
OMOJIOTUYECKON TEeMbl M BBICKA3bIBaTh WJIEH, HAICICHHBIE HAa PpEIICHUE
OMOJIOTUYECKOH 3a/1auil U MOJAEPKaHUE OJ1aroKeaaTeibHOCTH OOIICHNUS,

® COMOCTABJATh CBOM CYXXICHHMS C CYXXACHUSMH JPYTUX YYaCTHUKOB UAJIOra,
OoOHapy>KUBaTh Pa3jinyKs U CXOJCTBO MO3UIINIA;

e MyOJUYHO MPEACTABMSATH PE3YJbTAThl BBHIMOJHEHHOTO OMOJIOTMYECKOIO OMbITA
(3KCIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA),

CoBMecCTHAs ACATEIBHOCTD (COTPYIHUYECTBO ):

. NOHUMATh W UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHAWBHYaJTbHON paboThI
NOPH PELICHUM KOHKPETHOH OMOJIOrMYeCKOil mpoOiemMbl, 0OOCHOBBIBATH HEOOXOAMMOCTh
NPUMEHEHHUs TPYNIOBBIX (POPM B3aMMOJACHCTBHUS MPU PELICHUM NMOCTABICHHONW y4eOHOMA
3a/1a4u;

. NPUHAMATH LIEJTb COBMECTHOM NEATEIBHOCTH, KOJJIEKTUBHO CTPOUTH ACHCTBHS MO
€€ NOCTMIKEHHIO. PaCpEeaeiaTh PO, JOTOBAPUBATHCS, 00CYKAATh MPOLECC U PE3YbTaT
COBMECTHOI padoTHlI,

. yMeTh 000011aTh MHEHHSI HECKOJIBKHAX JTFOACH, MPOSIBJISITH TOTOBHOCTh PYKOBOJIUTH,
BBITIOJIHATE MOPYYECHHS, TOAUYUHATHCS,
. NJIAHUPOBATh OPraHU3alMI0 COBMECTHON pabOThl, OMPEACTATh CBOK PoOJib (C

YU4ETOM MPEANOYTEHUH M BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aWMOJCHCTBHA),
pacnpeacarh 3a4a4d MEXKIY 4YiICHAMHM KOMaH/bl, yY4aCTBOBaTh B TPYMIOBBIX (opmax
paboThl (00CYKACHHSI, 0OOMEH MHEHUSIMU, MO3TOBBIE IITYPMBI M HHBIE ),

BBITIOJIHATE CBOKO 4acTh PabOThI, JOCTHraTh KAYECTBEHHOIO pe3yJibTaTa MO CBOEMY
HAIPaBJICHUIO 51 KOOPAUHUPOBATH



B cgepe osnaoenus yHusepcanbHuIMU Y4eOHLIMU PeSYISMUGHBIMU  OeTICMEUSMUL
CaMooprasmn3aims;

BBISIBJISITH MPOOJIEMBI [UIsl PELICHUST B JKU3HEHHBIX M YUYEOHBIX CHUTYalUsX,
UCNOJIb3Ysl OMOJIOTHYECKHAEC 3HAHWS,

OPUEHTUPOBATHCS B PA3JIMYHBIX MOJX01aX TPUHATHS PEIICHUH (MHANBHY ATbHOE,
NPUHITHAE PEIIECHUS B IPYIIIE, MPUHATHE PELICHUN TPYNNON );

CaMOCTOSITENIbHO COCTAaBJIATh AJNTOPUTM PEIICHHS 3aaadd (MM €ro 4acTh),
BBIOMpaTh Crmoco0 peuicHus ydeOHOW OHMONOrMYecKOod 3aauum ¢ y4ETOM
UMEIOIINXCI PECYPCOB M COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHPOBATh
[IpeyTaracéMble BapUAHTHI PEIICHUN,

COCTaBJIATh TUIAH JACHCTBHN (TUIAH pPeaTu3alid HAMEYECHHOTO aJropuTMa
PELICHUs ), KOPPEKTHPOBAaTh MPEMJIOKEHHBIA AITOPUTM C YYETOM TOTYUYCHHS
HOBBIX OMOJIOTHYECKMX 3HAHUH 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

Jenarh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 34 PELICHHUE.

OMOLMOHAJIbHBIA MHTEJIJICKT:
pa3jinvarb, Ha3bIBaTh U YIIPABJIATDL COOCTBECHHBIMHA SMOIUAMHA U SMOIIUAMHU

JPYTHX;

BBISIBJISITh M AHATIM3UPOBATh TPAYMHBI SMOLIAI;

CTaBUTh Cce0s HA MECTO APYTrOro 4YeliOBEKa, MOHMMATh MOTUBBI U HAMEPCHUS
Apyroro,

PEryJmpoBark Coco0 BEIPAKCHUS SMOLIMNA.

[TpunsTHE ceOs ¥ APYTHX;

OCO3HAHHO OTHOCUTBCS K APYTOMY YEIIOBEKY, €I0 MHEHHIO,

NPU3HABATH CBOE MPABO HA OLIMOKY M TAKOE YK€ MPABO APYroro;

OTKPBITOCTB Ce0E U IPYTUM,

OCO3HABATh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT;

OBJIAJIETh CUCTEMON YHUBEPCAIBHBIX YUEOHBIX PETYJIATUBHBIX NCHCTBUH, KOTOPAs
obecneunBacT (POPMUPOBAHKUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULMS JINYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBJICHUs COOOid,
CaMOJUCLUIIMHBL, yCTORYMBOTO MOBEACHUS ).



IIpeameTHbIe pe3yJbTaThl OCBOCHHS Mporpammel B
MO3HABATENIbHON (MHTEIJIEKTYyaIbHOM) cepe:

— TPHOOPETEHUE OMbITa MCIOIB30BAHUS METOJ0B OMOJIOrMYECKONH HAYKH C LEJIBIO
U3y4YeHUs: OMOJIOTHYECKUX OOBEKTOB, SIBJICHUH M MPOLECCOB: HAOMIOJCHUE, ONMUCAHUE,
NPOBEIACHUE HECTOKHBIX OMOJIOTMYECKUX ONBITOB W JKCIEPHUMEHTOB, B TOM YHCIE C
UCMOJB30BAHUEM aHAJIOTOBBIX M LIU(POBBIX OMOJIOTHYECKUX TPUOOPOB U MHCTPYMEHTOB;

— (hOpMHPOBAHKHE YMEHUS UHTETPUPOBATH OMOJOTUYECCKUE 3HAHUS CO 3HAHUSMU W3
OPYruxX yYeOHBIX MPEAMETOB ((PU3MKH, XUMHUHU, reorpaduu, HCTOPUHN, OOIIECTBO3HAHUS
UT. 1),

(dbopMHpOBaHWE YMEHUN peniarh ydeOHbIE 3a7a4d  OHWOJIOTMYECKOTO COACPKAHUS,
BBISIBJISITh ~ NPAYMHHO-CJICICTBEHHBIC  CBSI3W,  NPOBOAMTH  KQUECTBEHHBIE W
KOJIMYECTBEHHBIC PACUETHI, ACTATh BBIBOBI HA OCHOBAHUH MOJIYYCHHBIX PE3YJIbTATOB;
(opMUPOBAHKE YMEHUS TUTAHUPOBATh YUEOHOE UCCIIEIOBAHUE WK MMPOCKTHYIO paboTy C
YU4ETOM MOCTABJICHHON Lenu: (GopMynrpoBaTh NMpoOiaeMy, TMOOTE3Y M CTABUTh 3a1a4d
WCCIICIOBAHMS, BEIOMPATh AICKBATHO MOCTABJICHHOM 1€/ METObI, JAETaTh BBIBOJBI MO
pe3yabpTaTaM MCCIEA0BaHUS WA MPOEKTHOM NEATEIBHOCTH;

(dopMHpOBaHUE HMHTEpEca K YriayOJeHUIO OMOJOTHYECKUX 3HAHWH (mpeanpoduibHas
NOATOTOBKA U MPOQeCCHOHANBHASI OPUEHTALINS) U BBIOOPY OMOJOTMU Kak Npo(UIbHOTO
npeaMeTa Ha  CTYNEHM  CPEIHEro  MOJHOro  oOpa3oBaHus  ans  Oyayluei
NpoPECCUOHATBHON  IEATEILHOCTH, B 00JIaCTH OWOJIOTHH, MEIUIUHBI, HKOJIOTHH,
NICUXOJIOTHH, BETEPHHAPUH, CETTbCKOTO X035HCTBA;

BIIAJCHAC HABbIKAMU PabOThl ¢ MH(OPMALMEH E€CTECTBEHHO-HAYYHOIO COACPYKaHMS,
MPEACTABIICHHON B pa3HOi (popme (B BUIE TEKCTA, TAOJMYHBIX JAHHBIX, CXEM, rpa(uKOB,
auarpaMmm, MoJenei, n300pakeHui ), KpUTUUECKOTO aHaIn3a MH(GOPMAILIMKA U OLICHKH €€
JOCTOBEPHOCTH,

YMEHHE WMHTECTPUPOBATh OWOJIOTUYECKUE 3HAHWUS CO 3HAHUSAMH JAPYTUX Y4EOHBIX
NPEIMETOB, MHTEPEC K YIIyONeHUIO0 OMOIOTHYECKUX 3HAHWK W BBIOOPY OMONIOTMHU Kak
NpoQUIBHOINO MPEAMETA HA YPOBHE CPEAHEro oOmEero ooOpasoBaHust yis Oyayuiei
NpOPECCUOHAIBHON  JACATENBHOCTH B 00JaCTH  OMOJIOTWUH, MEAMIMHBI, HKOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SCTBA, MNUIICBOW MNPOMBILUICHHOCTH, TICUXOJIOTHH,
UCKYCCTBA, CIOPTA - UMETh YETKUE MPEACTABICHUS O MATEPUATUCTHYECKON CYIIHOCTH
TE€HOMOB JKHBBIX OPraHU3MOB M PETYIISLMIO HX PAOOTHI;

3HAHME OCHOBHBIX (DAKTOPOB OKPY KAIOUICH CpEeabl, BIUSIONIMX HA Pa3BUTHE W
CYLIECTBOBAHME KUBBIX OPraHU3MOB, aJanTaluii K (paKkTopam OKpy>Karlei cpesl,
3HAHME OCHOBHBIX MOAXOJ0B OMOTEXHOJOTMM, HCIOJIb30BAHUS €€ JOCTHKEHUI B
COBPEMEHHOMN >KU3HH YE€IOBEKA, OCOOCHHOCTH HMCIIOJIB30BAHMSI KHBBIX OPTaHU3MOB IS
NPOU3BOJACTBEHHBIX HY KT YEITOBEKA,

3HAHME OCHOBHBIX MOAXOJ0OB CEICKUMM W OHOTEXHOJIOTMM KYJbTYPHBIX PACTCHMIA,
XapaKTepU30BaTh  T'CHETMYECKH  MOIM(UUMPOBAHHBIE  PACTCHHs,  ONEPUPOBATH
NOHATHAMH, THUOpPHIM3aUMs, OTAAJEHHAs TUOpUAM3aLMs, HNCKYCCTBEHHBIH OTOOD,



reTepo3uc, TpaHchopMmalivs, MyTareHe3, FeHeTHIeCKOe PeIaKTHPOBAHUE,
MOHMMAHHUE MOJICKYJISIPHBIX MEXaHW3MOB pealM3allii HACAEACTBEHHON MH(MOpMaluu 1
yMEHHE CBOOOHO ONEPUPOBATH OCHOBHBIMM TOHATHIMM MOJIEKYJIIPHO#N OHOJIOTHH U €€
COBPEMEHHBIX HAMPaBJICHUH — IeHOMHMKH, METareHOMUKH, TPOTCOMHUKH,
3HAaHME OCHOBHBIX 3a00JICBaHMiI UYeJOBEKA, MEXaHW3MOB WX Pa3BUTHS, CrMocodax MX

JUArHOCTHUKH H JICUCHUA,

Moayasb «buorexnosorus» 8-9 kiaaccsl (68 yacon)

Tembl OcHOBHOE cofep:KaHue J1eATeJIbHOCTD
IKOJLHUKOB
Tema 1. [ToHsiTHE OMOTEXHOJIOTHH. 3a4eM [TpakTuueckas pabora
buotexHosorus YETOBEKY OMOTEXHOJOTMY, B ueM ux |[«IIprumepsl
(4 1) [IPEUMYIIIECTBO MEPE] XUMUYECKUM  [IPUMEHEHUS
CUHTE30M. OCHOBHBIEOMOOOBEKTH  [OMOJIOTHYECKUX
OMOTEXHOJIOTHH; MPOMBILIJIEHHBIE  [0OBEKTOB B TBOEH
MUKPOOPTraHU3MBbI, KIIETKA U TKAaHU ~ pKU3HUY.
PACTECHUH, )KWBOTHBIX M YEJIOBEKA,
OHOKATaTN3aTOPHI.
ChIpbe 111 OMOCHHTE3A U OLICHKA
ero OMOJIOTUYECKOM IEHHOCTH.
(OCHOBHBIE HCTOYHHKH YTIEPOA,
a30Ta, ochopa, MUKPOIJIEMECHTOB.
HccnenoBaHe HOBBIX MCTOYHUKOB
CBIPBS (BKJIKOYAs BOITPOCHI €10
MpeaABapPUTENbHON 00paboTKH ),
pa3pabOTKa HOBBIX MUTATEIIBHBIX
Cpell, B TOM YMCIIE BKIFOYAROIINAX
OHOCTUMYJISTOPBI U APYTUE
BIIEMEHTHI YIPABJICHUS U
ONTUMU3ALKN TPOLECCOB
OnocuHTe3a. MeTo bl
ONTUMU3ALNN TUTATEIBHBIX CPE.
Tema 2. [TonoskeHue MPOKapruoTOB B [ IpakTuka.
Mukpoouoaorus CUCTEME OPraHUYECKOro MUPA. JlaGoparopnas paborta
(12 1) CtpoeHue GakTepuaNbHON KIETKH. [« DUKCHPOBAHHBIC
Knaccupukanus GakTepHid. npenapaTbl OaKTEPHIA.
Mopdonorus 6akrepuid. [Tpocteien |Onpenenenue GOpMbI
CJIO>KHBIE METO/IbI OKPALIMBAHUS PEI0KEHHBIX
Oaxrepuil. duznonorus OAKTEPUA:  [KyIbTYP
NUTaHKUE, JBIXaHUE, POCT U MUKPOOPTaHU3MOB,
PA3MHOKEHUE. 3HAKOMCTBO C M CIOJTBb3YSl TPOCTOM
NTOMEHOM ApXen METOJT OKPACKI.
(3KCTPEMO(HUIIBHOCTS, UlaGoparopnas padota
0COOCHHOCTH CTPOCHUS KIIETKH ). «OnpeaeneHue Tumna




MOJIOYHOKHUCIIOE U CITUPTOBOE
OposkeHue. ®oToTpoHBIE U
XEMOTPO(HBIE OAKTEPHH.
KuHeTnueckoe onucanue npouecca
POCTa MUKPOOPraHU3MOB.
OKCIOHEHIIMAJIBHAS MOJENb POCTA.
KuneTtnka rudenu
MUKPOOPraHU3MOB.

[TaTorenHbie OakTepun. YymHast
[aj04Ka U YEPHASI CMEPTh,
OO0TYJIU3M, CTOJIOHSK, TYOEpKYyIIEe3.
Hcropust 60peOBI €
OakTeprabHBIMUA UH()ECKIUIMU.
BoiiHa 06CKOHEYHOCTH
AQHTHOMOTHKY MPOTHUB OAKTEPHIA.
MexaHu3MBl ACHCTBUNA
AHTUOMOTUKOB. MEKKIIETOYHAS
KOMMYHHKaIMs Oakrepuil. UyBCTBO
KBOpyMa.

[TpumeHeHne OaKTepuid
YeJIOBEKOM. KMHETHYECKOE
onucaHue OMOCUHTE3A MPOTYKTOB
MHUKPOOpraHu3Mamu. bakrepuu,
KOTOPBIE MOTYT pasjlaraTb
MIaCTHK.

MHKpPOOpPraHu3Mel B
arpoOMOTEXHOJIOTHH.

M CcKyCCTBEHHBIE aCCOLMAIUA
pacTeHu ¢ MUKPOOPraHu3MaMu

KJIETOYHON CTEHKHU
METOJ0OM OKpaIlIMBaHUs
no ['pamy» (npu
HAJTMYUU PEAKTUBOB).
JlaGopaTopHas padbota
«IIpurorosiienue
PUKM3HEHHBIX
[penaparoB
MOJIOYHOKHCITBIX
OaKTepuiiy.
JlaGopaTopHas padbota
«IloceB cMBIBa C YK Ha
yaku [letpuy.
JlaGopaTopHas padbota
«BBIIeIICHUE YUCTOM
KYJIBTYPBl OaKTEpUil.
Meto pa3BeACHUM.
MeTo1 UCTOLIAKOLLETO
[ITPUXA».
JlaGoparopHas padbota
«Mopdonoruveckas
XapaKTEPUCTHKA
BBIACIICHHON YACTOM
KYJIbTYPHI:
XapaKTEPUCTHKA
KOJIOHUH, popma
OaKTepuid, THI
KJIETOYHOU CTEHKHY.
JlaGopaTopHas padbota
«CpaBHEHUE pocTa
MUKPOOPraHu3MOB Ha
yalke 0e3 u ¢
noOaBICHHUS
AHTUOMOTHUKOBY.
Hccnenosarenbekas
pabota «Ilouck
MUKPOOPTraHU3MOB
00nanarmmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO.
Hccnenosarenbekas
pabota «Beinenenue
MOJIOYHOKHUCITBIX
OakTepuid,
MCCIIEA0BAHUE UX




AKTUBHOCTH.
Hccnenoparenbekas
pabota «Beiaenenue
OakTepuil MOJIE3HBIX
U1 PACTEHUI.

Tema 3.
JyKapuOTHYECKHE
OPraHu3Mbl B
OMOTEXHOJIOTHH
(nJ1ecHeBbIe rpUOHI,
POSKIKH,
Boaopocsun) (12 1)

[ 1necHeBbIC TPUOBI MPOAYLIEHTHI
OHOJIOTMYECKH AKTUBHBIX BEIIECTB
OO0111as XapaKTEPUCTHKA APOAOKEH
caxapoMuLEeTOB. UcTopus
VCIIOJIB30BAHUS IPOMNOKEN B
TPaJAMIIMOHHON OMOTEXHOJIOTUH.
TeXHOIOTMM BUHOACTHS U
XJICO0TICUCHMS,
CHECLMATU3UPOBAHHBIE PACHI
Nposokeil. MeTabonu3m IposKKei.
Peakiyst ciupTOBOTO OPOKEHUSI.

[ lony4yeHre BTOPUYHBIX
METa0O0MTOB B APOOKAX. J(poxoku
KaK [MPOIYLICHTHI OMOTOIUINB.
[TonyuyeHue 11eneBbIX OCIKOB B
NIPOOKAX.

OCOOEHHOCTH BEr€TaTUBHOTO
[OJIOBOTO PA3MHOKEHUS Y
IIPOJIOKEN, 3HAYCHUE U3YUCHUS
MUTO3a U UUTOKUHE3A ISl
ONTUMHU3ALUN MPOLECCOB
KYJIbTUBUPOBAHUS TPOACKEBBIX
[ITAMMOB, TOHUMAHUS IPUYHH
NaTOTEHHOCTH IPOKKEH U TpUOOB,
MOMCKA MUIIEHEN PYHTHLIAI0B 1
Pa3pabOTKN HOBBIX JICKAPCTBEHHBIX
pernaparoB.

Bonopociiv — nepCneKTUBHBII
0OBEKT ISl MPOM3BOJICTBA OENKa 1
YrAeBOI0B. buorexHonornueckue
METO/IbI OUACTKH TBEPABIX,
PKUJIKUX OTXOJIOB M ra3000pa3HbIX
0TXOJI0B TPOU3BOACTB. CTOUHBIC
BOABI. CXEMBI OUMCTKH.
bropuabTPEL, a3POTEHKH,
METAHTCHKH, OKCUTEHKH.
AKTHBHBIH WJT U BXOASILIKE B HETO
MUKpPOOPraHu3Mbl. Microsib3oBanue
BOJIOPOCIIEN B OYUCTKE CTOYHBIX
BOJI.

JlaGopaTopHas padbota
«Iloacuer KieTok
IPOJOKEN B Kamepe
["opsicBay.
JlaGopaTopHas padbota
«OOHapyKeHHe
MPOAYKTOB COIUPTOBOTO
OpO>KEHHUS: STUIIOBOTO
CIUpPTa U YTIEKACIOTO
rasay.

JlaGopaTopHas padbota
«Habnronenne
Pa3MHOKEHUS
NIPOACKEBBIX KITETOKY.
[TpakTuueckas pabora
«ITosryuenue TBOpora u
Kerpa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKTepuii».

[ TpakTuueckas pabora
«OCHOBHBIC BUJIBI KBACa
M UX XapaKTEPUCTHKA»
«Jpoxoxu u
MOJIOYHOKHCIIBIC
OakTepuu,
NPUMCEHSIEMBIE TS
MPOU3BOJICTBA KBACA.
[TpakTuueckas pabora
«CpaBHUTENBHBII
QHAJIA3 PA3BUTHUS
NPOACKEH B a3pOOHBIX U
AHAPPOOHBIX
VCIIOBUSX).
[TpakTuueckas pabora
«MeToIbl OLICHKHU
CBOWCTB
XJIEOOTEKapHBIX
TIPOOKET.
OcoOeHHoCTH
PUMCHCHUSI




MPECCOBAHHBIX,
CYLICHBIX U
MHCTAHTHBIX
ITPOOKEN) .
Hccnenosarenbekas
pabota «BausiHue
(PUBUKO-XUMHYECKUX
(haKkTOpPOB HA KAYECTBO
OMOTEXHOJIOTMYECKOM
NPOIYKIMH (KBAC,
Kedup, cbip, xJied U
np. )».
Hccnenosarenbekas
pabota «BausiHue
(PUBUKO-XUMHYECKUX
(hakTOpPOB Ha POCT
Bosopociu (Chlorella
vulgaris)».

Peripoaykuus BUpycoB. BUPYCHI -
BO30YyIUTENN NH(PEKIIMOHHBIX
Oone3neil. OHKOBHPYCHI.

baktepuodaru: cTpoenue,

Tema 4. Haciie1cTBEHHOCTH U [TpakTuueckas pabora
HacaeacrsenHnast M3MEHYMBOCTH — OCHOBHBIE «MoauprKanuoHHas
nHpopmanmst (8 4)  [CBOWCTBA JKUBBIX OPraHU3MOB. M3MEHUYUBOCTh (JIUCTHS,
M3MeHYnBOCTE. BHUIbI MTOJIKU C OAHOTO
M3MECHUYUBOCTb. iepeBa)y.
['eH —MaTepuagIbHbIi HOCUTEIIb [TpakTueckas pabota
HACJIEACTBEHHOCTH U «"eH — MHCTPYKLIHS 110
M3MEHYMBOCTH. HyKIIEHHOBBIE cOOpKE KJIETKH (Ha
KUCJIOTHL. JIokanuzanus oucepe uin
FEHETUYECKOr0 MaTeprasa B KOHCTPYKTOPE ).
KJIETKE. J[eJIEHUE KIETOK. [ TpakTuueckas pabora
Pennukanms JIHK. OcHOBHas «MyTauus Ha
TorMa MOJIEKYJIIpHOUM OMOJIOTHH. OyTepopoae (odoit
T panckpunus. TpaHcanus. 0OBEKT U3 TPEIBITYILIEH
MyTanuuu. PaboTHI, TIE U3MEHEHHE
MHCTPYKLMU TPUBEACT K
M3MEHEHUIO BHEIIHETO
BH 1A
00BEKTA)Y.
Tema S. [TonosKeHnE BUPYCOB B CUCTEME [IpocmoTp
Bupycosaorust (6 4)  |oprannueckoro mupa. CTpykTypa v |[HIOKyMEHTAIBHOTO
XUMUYECKUIA COCTaB BUPYCOB. (unbMa 0 BUpycCax.
Kraccu(ukanns BUPyCOB. [ TpakTiyeckas padora.

«MeTon pa3BeIeHHI».
[TpakTuueckas padora.
«TurpoBanue

OakTeprodaropy.




CBOWCTBA, IPUMEHECHHE.
buoornueckre MeTo Il OOPHOBI C
BUPYCAMH.

Tema 6. 'ennast

(OCHOBBI T€HHOI MH)KEHEPUH.

[TpakTuueckas paborta

bHOTEeXHOJIOTHH B
[PACTEHHEBOICTBE

['uOpuamzanus. dopmel oTOOpA.

(OCHOBHBIE HANIPABIICHUS

HHIKEHEePHUs U Bekropa. Cnenuduueckue « OHIOHYKJIIEA3bI
ONOTEXHOJIOTHH (hbepMEHTHI OAKTEPUHA. peCTpUKIuu (padoTta ¢
(8 1) bUOTEXHOIOTUHU TPOYKLIMI HYKIJIEOTUIHBIMU
OeNTKOB B OAKTEpUATBHBIX MOCJIE0BATEIbHOCTIMHU
KyJbTypax. JIOCTUKEHUSI TEHHOM Ha Oymare)».
MH)KEHEPUU 1 OMOTEXHOJIOTHH. [TpakTuueckas pabora
CRISPR/Cas — cucrema «["eHHBIC HOKHULBI -
AIANTHBHOTO MMMYHHMTETA CRISPR/Cas
Oaktepumii 1 apxeil. [MO. Metoabl  |(MOAETMPOBAHUE HA
nosryueHust [ MO. Oymare)».
Mrpa-auckyceust:
«Bpiurpaiil rpant Ha
cozpanue 'MOy.
Tema 7. JloMecTrKanus OCHOBHBIX Jluckyceust
buoTexHo/10TuN B TOMAIIIHUX KUBOTHBIX; «lomecTrukanms, Bce 1
PKUBOTHOBO/CTBE COBPEMEHHBIC SKCIIEPUMEHTHI T10 PACTECHUS U KUBOTHBIC,
(8 1) NOMECTUKALMU )KUBOTHBIX KOTOPBIE KUBYT PALIOM C
(JIMCHILIa, HOPKA U JIp. — YEJIIOBEKOM UM
BKCIIEPUMEHTHI HAYYHOH IIKOJIbI 0JIOMAIIHUBAKOTCS?
akaneMuka bensiena). MO>HO JT1 CUUTATh
COBpPEMEHHBIE METO/IBI B TapaKaHa
PKUBOTHOBOJICTBE: TPAHCIIJIAHTALMS  |0IOMAIHEHHBIM
OGMOPHUOHOB, XMMEPHBIC YKUBOTHBIE, PKUBOTHBIM?Y.
KJIOHUPOBAHME. [TpakTHyeckas pabota
OcHOBHBIEC 00JIE3HU JKUBOTHBIX U «MeTtoauka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPraHU3MOB U MAPA3UTOB B ((MOAECIMPOBAHUE HA
pa3BUTHH 3a00JICBaHM TOMAIIHUX [OyMare).
PKUBOTHBIX U OCHOBHBIX MEpax [TpakTuueckas pabora
OOpBOBI C HUMU;, POJIb MOJIE3HBIX «COCTaBICHUE pALlMOHA
MUKPOCUMOMOHTOB B OPraHU3Me MUTAHUS )KHBOTHOTO,
PKUBOTHBIX. [ 10JTIOKATENBHOE U pacyeT pacxoJ0B Ha
M0O0YHOE (OTPULIATETLHOE) COJICPKAHUEY .
BO3JCHCTBIUM AaHTUOMOTUKOB Ha HccnenoBarenbekas
OpPraHM3M B XOJIE JICUEHUS padota «OueHka
PKUBOTHBIX;, LIEIH U 331a4K KAueCTBA MOJIOYHOM
BEeTEpUHAPUK. BHOTEXHOIOrMs POIYKLY.
KOPMOBBIX ITPEMAPATOB.
Tema 8. (OCHOBHBIC METO/IbI CEJICKIIUH. [TpakTHyeckas pabota

«BbIpauBaem ropox.

Kak nposecT




(10 )

CEJICKLIMH: YIIyULIEHUE
VPOXKAMHOCTH, YCTOMYABOCTH K
OMOTUYECKUM U a0MOTHYECKUM
(hakTopam.

(OCHOBHBIE MOAXO/BI CEEKINN U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuit, [ uOpuauzanus,
OTJAJICHHAs THOPHUIN3ALIAS,
MCKYCCTBEHHBIA OTOOP, FETEPO3HC,
TpaHcpopMaLMs, MyTarcHes,
FCHETUUYECKOE PEAAKTHPOBAHME).
Hcropus cenexkunu B Poccuu u
MUPE, UCTOPUS Pa3BUTHUS
BOKHEUITUX COPTOB KYJIBTYPHBIX
pacTeHU.

Kak 4eoBeK MOKET
MOAU(PHULIIMPOBATH PACTCHUS?

[ 'eHHast MH)KEHEPHs pacTeHuit: Yto
TAKOE M'EHETUYECKASI MHKEHEPUS
pacTeHuii. TpaHCTEHHBIE PACTECHUSI.
MeToabl mostydyeHust. O0pazoBaHue
ONYXOJIEN Y PACTECHUIA.
ArpoOakTepuanbHas
rTpanchopmarus: Ti-mmazMuabl.
['ensl T-ITHK. MonekysispHo-
FCHETUYECKUE MEXAHU3MBI
TpaHcopmanyn. ['eHeTnyeckoe
penaktupoBanre. COBPEMECHHBIC
MOIXO/bI U IOCTUKEHUS
FCHETUYECKOTO PEAAKTUPOBAHUS
pacTeHUi.

EcTb 11 5ku3HB B TPOOUPKE?
BUOTEXHOIOTHS KYJIBTYPHBIX

pacTeHU.

CKPEILHUBAHHE Y
ropoxay.
[TpakTuueckas paborta
«] ' eHOMHBIC HOKHUIIBI
(MOIETUPOBAHUE
PabOThl CUCTEMBI
CRISP-Cas).
Hccnenosarenbekas
paboTta «BelpanBaHue
pacTeHuii B IpOOUPKE»
(MO>KHO
BOCIOJIb30BaThCS
pe3yabTaTaMu
PEABITYIINAX
BKCIIEPUMEHTOB IO
COCTaBJICHUIO
MUTATEIbHBIX
PacTBOPOB ISl
pacTeHui ).
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