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HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh M Ha3HadYeHWe mnporpammel. [Iporpamma paspaboraHa B
COOTBETCTBUM ¢ TpeOoBaHus MU DenepanbHOr0 rocyJapCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHIapTa OCHOBHOTO 00Iero oOpa3oBaHHs, OPHEHTHPOBaHAa Ha oOecredYeHue
WHAMBUIYAbHBIX TOTpEOHOCTEM OOydalomMXcs MW HampaBieHa Ha JIOCTH)KCHHE
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMbI OCHOBHOT'O OOIIIET0 0Opa3oBaHuUs C
y4eToM BBIOOpa y4YaCTHHKAaMHU OOpa30BaTENbHBIX OTHOIICHWN KypCOB BHEYPOUHOM
NESATEABHOCTU. DTO TO3BOJISIET OOECHEUYUTh E€IUHCTBO OO0SA3aTENbHBIX TpeOOBaHUMN
®I'OC BO BceM MPOCTPAHCTBE HIKOJIBHOTO 00pa30BaHMs: HE TOJILKO Ha YPOKE, HO M 3a
€ro NpeaeIaMu.

AKTyaJIbHOCTh ~ pealii3alldd  JaHHOM  MporpamMmbl  OOYCIIOBJIEHA  caMOu
OCOOEHHOCTBIO MPOEKTHO-UCCIEAOBATEIbCKON JI€ATEIbHOCTH. JTa JIeATEIbHOCTh
JSKUT B OCHOBE IO3HABAaTEIBHOTO MHTEpeca peOeHKa, SBIIACTCS 3aJIOTOM yMEHUS
IJIAHUPOBATH JIIOOBIC JEHCTBUS M BaXKHBIM YCJIOBHEM YCIEIIHOW peald3aliuu ujeH.
JItoOple  M3MEHEHHMsS COBPEMEHHOro  OOIlecTBa CBSI3aHBl C  NPOEKTaMH U
UCCJIEIOBAHUSIMU — B HayKe, TBOPYECTBE, OM3Hece, OOLEeCTBEHHOM kHu3HU. [loaToMy
BOKHBIM 3JIEMEHTOM Pa3BUTHUS JMYHOCTU OOYYAIOMIETOCS SBISETCS (POPMUPOBAHUE
OCHOBHBIX HABBIKOB IIPOEKTHO- UCCIIEIOBATEIIBCKOMN AEATEIBHOCTH.

[Iporpammoil mpenycMOTpeHO (POPMUPOBAHUE COBPEMEHHOTO TEOPETHYECKOIrO
YPOBHS 3HAaHWW, a TaKKe€ M MPAKTHYECKOTO OIbITa padoThl € JAOOPAaTOPHBIM
o0opy/0BaHUEM, OBJAJCHUE MPUEMaMHU MCCIIEOBATEIBCKON NEATeIbHOCTH. METO b
opraHuzainuu  o0pa3oBaTEeNbHOM M  HAYYHO-UCCIIENOBATEIbCKOW  JIESITEIIbHOCTH
MpeaycCMaTpuBalOT (HOPMUPOBAHHE Yy OOYYAIOMIMXCA HECTAaHAAPTHOTO TBOPYECKOTO
MBIIUICHUS, CBOOO bl CAMOBBIPAKEHUS U MHIUBUIYATIbHOCTU CYKICHUH.

JIisi ToJIHOTO yuyera MOTPEOHOCTEW ydaluxcsi B IMporpamMMe HCHOJb3YyeTcs
muddepeHIMpPOBaHHBIN TOAX0M, YTO CTHUMYJUPYET YYallerocs K YBEIMYCHHUIO
MOTPEOHOCTH B WHAWBUIYAJIbHOM, HWHTEIJIEKTYaJIbHOW UM  TO3HABaTeJIbHOU
NEATEIIBHOCTA M Pa3BUTHIO HAyYHO-UCCIEN0BATENBCKUX HABBIKOB. [IporpamMma craHer
BOCTPEOOBAHHOM B MEPBYIO OUEPEb IMIKOJIbHHUKAMU, KOTOPHIE UMEIOT CTOMKUN MHTEPEC
U COOTBETCTBYIOIIYK) MOTHMBALMIO K M3YYCHHUIO INPEIMETOB €CTECTBEHHO-HAYYHOIO
[MKJIa, €CTECTBEHHBIM HAYKaM U TEXHOJOTHSIM.

B moapocTtkoBOM BO3pacTe ydamuecs: MPOSBIIAIOT CBOK 3aMHTEPECOBAHHOCTH B
TOW WIM WHOW OOJACTH 3HAHWW, HAYYHOM HAIMpPaBICHUH WM TPOQPEeCCHOHATBEHON
nesTeNbHOCTH. TakuMm 00pa3oM MPOUCXOAUT (OPMHUPOBAHWE TIO3HABATEIBHOW U
MpOQECCUOHAIBHON COCTABIISIONIECH JIMYHOCTH, TTIOMOTaeT y4alleMycsi B ONpe/leTICHUU
OyIyliero >KU3HEHHOTO NMyTH W B MNpo(ecCHoHAILHOM BBIOOpPE IOCJIE OKOHYAHUS
mkosbl. [lomo6HOTO poma 3aMHTEPECOBAHHOCTh CTUMYIHUPYET IMOCTOSHHOE >KETaHue
IIKOJIbHUKA K TO3HAHWIO HOBOTO, PACIIMPEHUIO M YIIyOJEHUI0 COOTBETCTBYIOIIUX



3HAHUW, W TIOJYYEHUI0O HOBBIX B TOM YHCIE MPAKTUYECKUX HABBIKOB, a TaKKe
MOTHUBHUPYET yUallerocs Ha npoQpoprueHTaIHIO.

[Iporpamma HalieneHa Ha MOMOINb pPeOEHKY B OCBOCHHMHM OCHOB OpraHu3aluu u
OCYILIECTBJICHUSI COOCTBEHHOM MPOEKTHO-UCCIIEA0BATEIBCKON ACATEILHOCTH, a TAKXKE B
NpUOOpPETEHUH  HEOOXOJUMOTO  OmbITa JUIs paboThl Had  WHAWBUAYATbHBIM
UCCJIEIOBAHUEM WIIM MPOEKTOM. [IporpaMma mOMOXET MIKOJIBHUKY B 0oJiee TIIyOOKOM
U3YYCHUU UHTEPECYIONIEH ero 00J1acTh €CTECTBEHHBIX HAyK, a TAKXKe B IPUOOPETCHUU
BKHBIX COIIMAJIBHBIX HABBIKOB, HEOOXOIAMMBIX IIJISi MPOJYKTUBHOM COIMAIM3AINHN U
(bopMUpOBaHUS TPAXKTIAHCKOU MMO3UIINHN:

0 HaBbIKa CaMOCTOSATEIBHOIO PEIICHHUS aKTyalbHBIX HCCIEAOBATEIbCKUX WM
INPAaKTUYECKUX 3a]ad, BKJIIOYAIOIIET0 B ce0s yMEHHE BHUJIETh U aHAJIU3UPOBATH
OpoOJieMbl, HYXJAIOIIMECSs B PELICHUH, YMEHUE JETaJbHO NpopadaThiBaTh W
peann30BbIBaTh COCOOBI pabOTHl ¢ HUMH, YMEHHUE IUIAHUPOBATh COOCTBEHHYIO padoTy
U CaMOCTOATENIBHO KOHTPOJIUPOBATH CBOE IIPOJIBIKEHUE K JKEIIAEMOMY pe3ylbTary;

0 HaBbIKa TreHEpUpPOBAHHUS M OPOPMIIEHUS COOCTBEHHBIX WJIEH, OOJEUYEHHS HX B
YIOOHYIO JUIsl pacpOCTpaHeHus: GopMy;

0 HaBbIKa YBOXKHUTEIHHOT'O OTHOMICHUS K Yy)KHM B3IJISAJIaM U HJEAM, O(OPMIICHHBIM
B paboTax JApyrux JIOACH, APYrHX aBTOPOB — BIIAJICIBICB HMHTEUICKTYaIbHON
COOCTBEHHOCTH;

0 HaBblka  MyOJIMYHOrO  BBICTYIUIEHUS  mepel  OONbIION  ayAUTOpHUEH,
apryMEHTUPOBAHUS W OTCTAaMBAaHUS CBOCH TOUYKH 3pEHHUSA, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB U B3POCIBIX, YOCKICHUS APYTUX B CBOCH MPABOTE, MPOJABUKEHUS CBOUX
UaeH;

0 naBbIKa pabOTHl CO CHENHUAIU3UPOBAHHBIMU KOMITBIOTEPHBIMH TPOTPaMMaMH,
71a00paTOPHBIM  O0OPYIOBAHKEM, TEXHHMUYCCKUMH YCTPOMCTBaMH, OHOIMOTCUHBIMH
dboHAAMU W WHBIMH pecypcaMd, C KOTOPBIMH MOXET OBITh CBSI3aHA TMPOEKTHO-
MCCJIEIOBATENbCKAS ICITEIIbHOCTD IITKOJIBHHUKA.

Kpome Toro, paGora MIKOJbHHMKA HAJ TPOCKTOM WM HCCIEAOBaHHEM OyIeT
CIIOCOOCTBOBAThH U PA3BUTHIO €TO aJ€KBATHOM CaMOOIICHKH.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JESATEJBbHOCTH

1. Buomexnonozus (4 uaca)

[TonsiTHe OWMOTEXHOJIOTHH. 3adeM 4YeJIOBEKYy OHOTEXHOJOTHMH, B YeM HX
MPEMMYIIECTBO  MEpell  XUMHUYECKUM  CHUHTe30M.  (OCHOBHBIE  OMOOOBEKTHI
OMOTEXHOJIOTMH: TPOMBIIICHHBIE MHUKPOOPTaHU3MbI, KJIETKM M TKAaHU PACTCHUH,
KUBOTHBIX M 4YeJIOBEeKa, Ouokaramu3atopbl. Ilpaktudeckas pabota «lIpumepst
MIPUMEHEHUST OMOJIOTUYECKIX 0OBEKTOB B TBOCH JKU3HM.

Coipbe 11 OMOCHHTE3a U OLIEHKA €ro OMojornyeckol 1meHHocTH. OCHOBHBIE
UCTOYHUKHM yTriaepoja, a3zora, (ocdopa, mukposnemeHtoB. VccnenoBanue HOBBIX
HMCTOYHHUKOB CBHIPbsI (BKJIIOYAsi BOIIPOCHI €T0 Mpe/IBApUTEIHLHON 00paboTkH), pa3paboTka
HOBBIX MUTATEJIBHBIX CpPEll, B TOM YHUCJIE BKIIOYAIONIMX OUOCTUMYJISITOPBl U JPYrUe
AJIEMEHTHl  yOpaBi€HUS U  ONTHUMHU3AIMU  TPOIECCOB  OuocUHTE3a. MeTosl
ONTUMH3ALMY TUTATENBHBIX CPE]I.

2. Mukpoouonozusn (12 uacoe)

[lonoxxeHne MNpPOKapuOTOB B CHUCTEME oOpraHumdyeckoro wmupa. CrpoeHue
OakrepuanbHoi KiIeTku. Kimaccudukanus 6akrepuit. Mopdomnorus 6axrepuii. [Ipocteie
U CJOXKHBIE METOJbl OKpamuBaHWs OaxTepuil. dusmosioruss OakTEepHil: NUTaHUE,
IBIXaHHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM ApxeH (IKCTPeMOPUIBHOCTD,
0COOEHHOCTH CTpoeHus KieTkH). JlabopaTopHas padora « PUKCUPOBAaHHBIE MTpemnapaThl
Oaktepuil. OmnpeneneHue (GOpMbI  MPEUIOKEHHBIX KYJIbTYP MHUKPOOPTaHU3MOB,
WCIIONB3YsS MNPOCTOM MeToll OKpacku» JlaGoparopHas paborta «OmnpeneneHue Tuma
KJIETOYHOW CTEHKHU METOJOM OKpaliuBaHus 1o ['pamy» (IIpu HATMYUU PEAKTHUBOB).

MoJ0YHOKHCIOE W CcnupToBOe OpokeHue. PoTtoTpodHBIE M XeMOTpO]HBIE
Oaktepun. KuHermueckoe  omucaHue Mmpolecca  pocTa  MHUKPOOPIaHU3MOB.
OKCTOHEHIMAIbHAss ~ MOAeNnb pocta. KwuHetmka rubenun  MHKPOOPTaHH3MOB.
JIaGopartopHas pabota «IIpuroroBieHre NpMKU3HEHHBIX MPENApaTOB MOJIOYHOKHCIBIX
OakTepuiny.

[Tatorennple Oaktepun. YUymHas mamodyka ¥ YepHash CMEPTh, OOTYIH3M,
cTonOHsIK, TyOepkyne3. MHcropuss OoppObl ¢ OakTepUATbHBIMH  HMHQPEKIHUSIMH.
Jlaboparopnas padota «IloceB cmbiBa ¢ pyk Ha yaniku [letpuy». JlaGopatopHas pabota
«Bb1enenue 4ucToil KynbTyphl OakTepuil. Metos pa3BeneHuil. MeToa UCTOIIAIIIETO
mTpuxay. Jlaboparopnas pabora «Mopdomorndeckas XapakTEPUCTHKA BBIICICHHON
YUCTOW KYJBTYphI: XapaKTePUCTUKA KOJOHHWH, (opma OakTepwii, TUM KICTOYHOU
CTEHKI.

Boiina 6eCKOHEYHOCTH: aHTUOMOTUKHU MPOTUB OakTepuil. MexaHu3mbl JeHCTBUN
aHTUOMOTUKOB. MeXKileTouHass KOMMYyHUKauus Oaktepuil. YyBCTBO KBOpyMa.



JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dYailke 0e3 u ¢
noOaBiieHus aHTHOMOTUKOB» MccnenoBatenbckas padora «Ilouck MUKpOOpPraHU3MOB

00JaaroIMX aHTAarOHUCTHYECKOW aKTUBHOCTBIO.
[Ipumenenue 6akrepuit yuenoBekoM. Knunernueckoe onucanue OMOCUHTE3a MPOAYKTOB
MUKpOOpraHu3Mamu. bakrepuu, KOTOpble MOTYT pa3JiaraTh IUIACTHK.
UccnenoBarenbekas pabota «BeiieneHne MOJIOYHOKUCIBIX OaKTepUid, UCCIEA0BAHUE UX
AKTUBHOCTW.

MuxkpoopranusmMbl B arpobuoTexHosornd. VCKycCTBEHHBIE — acCOIMAIMU
pactenuii ¢ Mukpoopranusmamu. Hccnenosarenbckas padora «Bbiaenenue Oaktepuii
MOJIE3HBIX JJI1 PACTEHUI.

3. Jykapuomuueckue opzanuzmsl 6 buomexnonozuu (niecHeswle 2puovsl,
opoxcicu, 6ooopocau) (12 uacos)

[InecHeBrIe I‘pI/I6I)I IMPpOAYLCHTEI OMOJIOrMYeCKH aKTUBHBIX BCIICCTB.

OOmrast xapakTEepHUCTHKA JPOXIKEH CcaxapoMHIICTOB. VICTOpWs HMCIOIBb30BaHUS
JIPOAOKEH B TPAAUITMOHHON OMOTEXHOIOTHHU. TEXHOIOTUU BUHOJEHS U XJIEOOTICUECHHUS,
CHenuaIn3upoBaHHbIe pachkl Apoxokei. Metabonusm apoxoxeit. Peakius cnupToBoro
opoxxenusi. JlaboparopHas pabora «Ilojmcuer kieTok Apoxxked B kamepe ['opsieBay.
JlabopatopHasi pabotra «OOHapyKeHHE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITUIIOBOTO
cCupTa W YIJIEKUCIOoro rasza». [lodmydeHue BTOPHYHBIX METAOOJHMTOB B JPOXIKAX.
JpoxoKu Kak MpoayIieHThl OnoTorumB. [TomydeHue 1eneBsIx OSITKOB B IPOXKIKAX.

Oc00EHHOCTH BEreTaTUBHOTO M MOJIOBOTO PAa3MHOXKEHUS Y JIPOXKKEH, 3HAUCHUE
U3Y4YEHUsI MUTO3a W UUTOKHHE3a I ONTUMHU3ALMH MPOLECCOB KyJIbTHBUPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAaHUS IPUYHH MMATOT€HHOCTU JPOXKKEN U TPUOOB, MOKCKa
MulieHed (GYHTHIMIOB W pa3pabOTKH HOBBIX  JIGKAPCTBEHHBIX  MPEMApaTOB.
Jlabopatopnass pabora «HaOmromeHue pa3MHOXKEHUSI  JIPOXIKEBBIX  KJIETOKY.
[Ipaktuueckas pabora «llomyuenue TBopora um kedupa Ha OCHOBE MOJIOYHOKHUCIBIX
Oakrepuit». [Ipaktuueckas pabora «OCHOBHBIC BUJIBI KBAaca M MX XapaKTEPUCTUKAY,
«/IpoxKn M MOJOYHOKHUCIBbIE OaKTepuu, MPUMEHSEMbIE JI MPOU3BOJCTBA KBACa».
[Ipaktuueckass padora «CpaBHHUTENIbHBIA aHAIW3 PA3BUTUS APOXOKEH B a3pOOHBIX U
aHa’poOHBIX ycioBusx». [IpakTudeckas pabora «MeToapl OIICHKHM CBOWCTB
XJieOoneKapHbeIX Apoxked. OcCOOEHHOCTH NPUMEHEHHUs MPECCOBAHHBIX, CYUIEHBIX U
MHCTaHTHBIX Apoxokein». MccnenoBaTenbekas paboTta «BiausiHue QpU3NKO-XUMHYECKHX
(aKkTOpOB Ha KayecTBO OMOTEXHOJOTHYECKON mpoaykuuu (kKBac, keQup, chlp, Xiaed u
Ip.)».

Bonopocin — nepcnekTUBHBIA OOBEKT AJI MPOU3BOJCTBA O€JKa U YrieBOAOB.
buorexHoIOrMUecKre METOJIbl OYMCTKH TBEPJbIX, KUIKUX OTXOJOB M Ta3000pa3HbIX
OTX0JI0B Mpou3BoJCTB. CTouHbIE BOJBL. CXeMbl OYMCTKH. BHOGUIBTPBI, a3pOTEHKH,
METAHTEHKH, OKCUTEHKH. AKTHBHBIA W1 M BXOJSIIHE B HEr0 MHKPOOPTaHU3MBI.
Hcnonb3oBanue BOAOpPOCIEH B OYMCTKE CTOUHBIX BOJ. McciemoBatenbckas pabota
«Bnusaue pusznko-xumuueckux dakropos Ha poct Bogopociu (Chlorella vulgaris)».



4. Hacneocmeennasa ungpopmayusn (8 uacoe)

HacnenctBeHHOCTh M U3BMEHUYMBOCTh — OCHOBHBIC CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Buael m3menuuBocTh. [lpaktuueckas pabdora «MoaudukanmoHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — wmaTepuandbHbIi HOCUTENIb HACJIEICTBEHHOCTH W H3MEHYUBOCTH.
HyxnennoBbie kucnoTsl. Jlokanu3anus reHETHYECKOro MaTepuaina B KieTke. Jlenenue
kierok. Permmukammst  JIHK.  OcHoBHas gormMa  MOJIGKYJSIpHOM — OHMOJIOTHH.
Tpanckpunmus. Tpanciasuus. Mytaruu. [Ipaktuueckas pabota «I'€H — HHCTPYKITUS 1O
cOopke KJIeTKH (Ha Oucepe Wiau KOHCTpyKTope)». [IpakTuueckas pabora «Myrarus Ha
OyrepOpone (000l OOBEKT W3 TMPEAbIAYIIEH padOThI, TAe M3MEHEHHWE WHCTPYKIIHH
NpUBEACT K M3BMEHEHHUIO BHEUTHETO BUIa 00BEKTA)».

5. Bupyconozus. (6 uacos)

[Tonoxxenne BUPYCOB B CHCTEME opraHudeckoro wmmupa. CTpykTypa U
XUMUYECKUN cocTaB BUpYycoB. Kiaccudukainus BuUpycoB. Penpoaykiius BUPYCOB.
[IpocMOTp TOKYMEHTaIbHOTO (UIbMa O BUPYCaX.

Bupycet -  Bo3Oynutenu — UHPEKIMOHHBIX  Oosie3Hel.  OHKOBHUPYCHI.
bakrepuodaru: crpoenue, cBoiicTBa, nmpuMmeHeHue. [Ipaktuueckas paborta. «Meton
pa3zBenenuii» IIpaktuueckas padora. « TutpoBanue Oaktepuodarosy». buomornueckue
METO/IbI OOPHOBI C BUPYCaMHU.

6. I'ennasa unsicenepus u ouomexnonozuu. (8 uacoes)

OcHoBbI reHHON nHxeHepuu. Bekrtopa. Cneunduueckue GpepmMeHThl OakTepuil.
[IpakTtuueckass pabora «IDHAOHYKIEa3bl pecTpukiuuu (paboTa ¢ HYKICOTUIHBIMU
MOCJIEIOBATEILHOCTSIMU Ha Oymare)y.

buotexHnonornu npoAaykuuu OENKOB B OaKTEpUANbHBIX KyIbTypax. JlocTHKeHHs
TCeHHOW MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aJanTHBHOIO HMMYHUTETa OakTepuid W apxei.
[Mpaktuyeckass pabora «['ennpie HOxHMIBI - CRISPR/Cas (momemupoBanme Ha
Oymare)»

I'MO. Metoast nonyuenust [MO. Urpa-nuckyccus «Beiurpaii rpadT Ha co3aHue

I'MO».
7. Buomexnonozuu 6 x»cusommnoeoocmee (8 uacos)

JlomecTukanysi OCHOBHBIE JIOMAIIIHUE KMBOTHBIE; COBPEMEHHBIE AKCIIEPUMEHTAX
M0 JIOMECTUKALIMK KUBOTHBIX (JIMCULIA, HOPKA U JP. — SKCIIEPUMEHTHI HAYYHOUN HIKOJIBI
akanemuka bensesa). Jluckyccusi «JlomecTukaiusi, BCe€ JU PacTEHUs] U KUBOTHBIC,
KOTOpPBI€ KHUBYT PSJOM C YEIOBEKOM MM OJOMAIIHUBAIOTCA? MOXHO JIM CUMTaTh
TapakaHa 0JIOMAallTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHbIE METOJIbI B JKHMBOTHOBOJCTBE: TpPAaHCIUIAHTAIUS ASMOPHOHOB,
XUMEpHbIE  JKMBOTHBIE, KJIOHHMpoBaHue. Ilpaktuueckas pabora «Meroauka
KJIOHUPOBaHUS (MOJICIUPOBAaHKE Ha Oymare).



OcHoBHBIE 00JIE3HU >KUBOTHBIX M POJIb MATOTC€HHBIX MHKPOOPTaHU3MOB U
Mapa3uTOB B PA3BUTHU 3a00JIeBaHUHN JOMAITHUX KUBOTHBIX M OCHOBHBIX Mepax 00pbObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMONOHTOB B OpraHu3Me >KMBOTHBIX. [lonoxkurensHoe
u 1oOoyHOE (OTpULATENbHOE) BO3JCUCTBUM AHTUOMOTUKOB HAa OpPraHu3M B XOJI€
JICYCHUSI JKUBOTHBIX; NEIW M 3aJayd BETCpUHAPUU. DBHUOTEXHOJIOTHA KOPMOBBIX
npenapaToB. [Ipaktuyeckas pabora «CocTaBieHHEe palldoHa MUTAHHUS >KUBOTHOTO,
pacdeT pacxoJoB Ha cojepkanme». McciemoBarenbckas pabota «OleHKa KadecTBa
MOJIOYHOM MTPOLYKIII.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBuble MeTOAbl cenekiuu. [ubpuamszarus. dopmbl oréopa. OCHOBHBIC
HaIpaBJICHUS CEJIEKIUU: yJIy4lIeHUE YpPOKaMHOCTH, YCTOMUMBOCTH K OMOTHUECKUM U
abuotnueckum ¢akropaM. [Ipaktuueckas padota «Bripamubaem ropox. Kak nposectu
CKpEILLIUBAHUE Y TOPOXA.

OCHOBHBIE MOAXOJbl CENEKIMH M OUOTEXHOJIOTMH KYJIbTYPHBIX PACTCHHUIA,
['uOpunuzauus, oTAaneHHas TUOpPUIM3ALUsA, HWCKYCCTBEHHBIH OTOOp, TIeTepo3uc,
TpaHcopmalys, MyTareHe3, reéHeTHUecKoe peaakTupoBaHue). Mcrtopus cenexkuuu B
Poccnn u mupe, HCTOpHs pa3BUTHS BaKHEUIINX COPTOB KYJIbTYPHBIX PACTEHUMN.

Kak yenoBek MoxxeT MoaupuupoBaTh pacTteHus1? ['eHHas HHXEHepHs paCTEHU:
UTto Takoe reHeTMyecKas WHKEHEpUs pacTeHud. TpaHCreHHble pacTeHus. MeTonsl
nonyueHus.  OOpa3oBaHue — omyxojell y  pacTeHMid.  ArpoOakTepuanbHast
tpanchopmarmsi:  Ti-rurasmuasl.  Tenst  T-JIHK.  MonekynspHo-TeHeTHYECKHE
MexaHu3Mbl  TpaHcpopmaumu. ['eHeTmueckoe penakrupoBanue. (CoBpeMEHHbIE
IIOAXOAbl M JOCTHKEHHUS I'€HETUYECKOI0 PENAKTUpPOBaHUs pacTteHui. lIpaxkrnueckas
pabota «I'eHOMHbBIE HOKHUIIBI (MoeTupoBanue paboTsl cucteMbl CRISP-Cas).

Ecte mu xu3Hp B mpoOupke? BHOTEXHONOTHS KyJIbTYpPHBIX PacCTEHUH.

UccnenoBarenbckass pabota «BwlpammBanue pacTeHHl B mOpoOupke (MOXKHO
BOCTIOJIB30BAThCSl PE3ylbTaTaMU MPEABIAYIIUX JIKCIEPUMEHTOB I10 COCTABJIEHUIO
MUTATEJIbHBIX PACTBOPOB JJIsI PACTCHUM ).



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA KYPCA
BHEYPOUYHOU AESATEJBHOCTH

3aHATHA B paMKax MpOrpaMMbl HampaBieHbl Ha O0OeCleYeHHe JOCTHXKECHUS
IIKOJIbHUKAMH  CJIEAYIOMIUX  JIMYHOCTHBIX, METampeIMETHBIX M  IPEIMETHBIX
00pa30BaTEIbHBIX PE3YIIHTATOB.

JInuHOCTHBIE pe3y/IbTaThI:

B ciepe epadicoanckoeo 6ocnumarnus: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM NI€SITENBHOCTH NP BBINIOJIHEHUU UCCIECIOBAHUN U MPOEKTOB, CTPEMIICHHE
K B3aMMOINIOHMMAHHUIO U B3aUMOIIOMOIIIH.

B cipepe nampuomuuecxkoco eocnumanus: OTHOIIEHHE K OMOJIOTMH KaK K BaXKHOM
COCTAaBJISIFOIIEN KYJIBTYPBI, TOPJIOCTh 3a BKJIAJI POCCUMCKHX U COBETCKHMX YUYEHBIX B
pPa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cghepe Oyxoseno-npascmeennoco 6ocnumanus: TOTOBHOCTh OLIEHHUBATh
MOBEJICHUE W TMOCTYINKU C IO3UIUHA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYyJbTYpPbl; HIOHUMaHHE 3HAYMMOCTH HPABCTBEHHOT'O ACTEKTA JESITEILHOCTH YEJIOBEKA B
MEJIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMAaHUE POJU  OHOJIOTHMH B
(GhOpMHUPOBAHUU FCTETUUECKOM KYJIbTYPhl TUYHOCTH.

B cgepe ¢usuueckoco eocnumanus, opmuposanus Kyremypsl 300p06bs U
IMOYUOHANBbHO2O O1A20NONYYUsA. OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO U
YCTAaHOBKA Ha 3JI0POBBIM 00Opa3 Ku3HM (3I0pOBOE TUTAaHUE, COOIIOJCHUE
TUTUEHUYECKUX TPaBUJl U HOPM, COQJIAHCUPOBAHHBIN pPEXKUM 3aHIATHH U OTIbIXA,
peryispHas pusndeckas akTUBHOCTD); OCO3HAHUE TOCIEACTBUN U HEMPUITHE BPEIHBIX
MpUBBIUEK (YIOTpeOIECHUE aNIKOTOJIs, HAPKOTUKOB, KypeHHEe) U UHBIX (HopMm Bpena it
(bU3UYECKOr0 M MCUXHYECKOTO 3I0POBbS; COOJIIOJCHUE TIPaBUil OE30MAaCHOCTU, B TOM
YUCJ€ HaBBIKM OE€30MacCHOr0 TOBEJEHUS B MPUPOAHOU cpene; chOpMUPOBAHHOCTH
HaBbIKa pedIeKcun, yIpaBIeHHEe COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHUEM.

B cghepe mpyoosozo 6ocnumarnus: akTUBHOE y4acTHUE B PEIICHUU MPAKTUYECKUX
3amay (B pamMKax CEMbH, IIKOJBI, TOpPOJa, Kpas) OMOJIOTMYECKOW U DKOJOTUYECKOUH
HaIpaBJICHHOCTH, UHTEPEC K MPAKTUYECKOMY H3Y4YEHUIO Npodeccuid, CBA3aHHBIX C
OMOJIOTHEH.

B cgepe sxonocuveckoco eocnumanus:  OpUEHTAlMs Ha TMPUMEHEHHUE
OMOJIOTMYECKUX 3HAHUW TPU pelIeHUH 3a7ad B O00JIACTH OKpYXKAroUIed Cpeabl;
OCO3HAHHUE IKOJOTHYECKUX MPOOJEeM U MyTeW MX PEIICHHUS; TOTOBHOCTh K y4acTHUIO B
MPAKTUYECKOMN IEATETBHOCTH 3KOJOTUYECKON HAIIPABIECHHOCTH.

B cgepe nomumanus yemmocmu HayuHo20 NO3HAHUA: OPUEHTALUS Ha
COBPEMEHHYIO CHCTEMY HAy4YHBIX TIPEICTaBICHUH OO0 OCHOBHBIX OHMOJIOTHYECKUX
3aKOHOMEPHOCTAX, B3aMMOCBA34X YEJOBEKAa C IPUPOAHOM M COLMAIBHOW CPENOM;



IIOHMMaHUe poJIi OMOJIOIMYECKON HayKHd B (POPMUPOBAHUU HAYYHOI'O MUPOBO33PEHUS;
pa3BUTHE HAY4YHOU JII0O03HATENBHOCTH, MHTEpPECAa K OMOJOTMYECKON HayKe, HaBBIKOB
UCCIIEN0BATEIBCKOU NEATEIbHOCTH.

B cipepe adanmayuu Kk usmeHAIOWUMCS YCI08UAM COYUANLHOU U HPUPOOHOU
cpedbl: AJCKBaTHAasl OLEHKA W3MEHSIOIIMXCS  YCJIOBHMM; TNPUHATHE pEIICHUA
(MHIMBUOYaJIbHOE, B TPYIIIE) B HM3MEHSIOMIMXCS YCIOBUSAX HAa OCHOBAaHMM aHaIU3a
Ounonoruueckoi nHGoOpMalny; MIIAHUPOBAHUE  JCHCTBUI B HOBOM CHUTyaluu
HA OCHOBaHUH 3HAHUM OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHblie pe3yJibTaThl:

B cghepe osnaoenus ynusepcanvuvimu yueOHbiMU NO3HABAMENbHLIMU OCUCTNBUIMU.
ba3oBbie JorHUeCcKUEe NEHCTBUS:

* BBIABIATH M XapaKTePU30BaTh CYIICCTBEHHbIC MpPHU3HAKW OWOJIOTHYECKUX
00BEKTOB (SIBIICHUN );

* YCTaHaBIIMBAaTh CYIIECTBEHHBIA TPHW3HAK KJIacCU(UKAIMU  OHOJOTHICCKUX
00OBEKTOB (SIBJICHUM, MPOIIECCOB), OCHOBAHUS Jisi OOOOIIECHUS U CpPABHEHWUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A,;

* ¢ y4€TOM MPEMIOKEHHOW OMOJOTUYECKON 3a/layll BBISABIISITH 3aKOHOMEPHOCTH U
NPOTUBOPEYMs] B paccMaTpuBaeMbIX (akTtax © HaOMIOACHUSX; MpeasiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

* BBIABIATH JeUINTHI WHGOPMAIMH, JTaHHBIX, HEOOXOMUMBIX [JIS PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

* BBIABIATH TNPUINHHO-CIICACTBEHHBIC CBS3M TPU HW3YYCHUU OHOJIOTHYCCKUX
SIBJICHMA W TIPOIIECCOB; JCNAaTh BBIBOJBI C HCIOJIL30BAHMEM JCAYKTHBHBIX WU
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIIOUCHHUHA TI0 aHAJIOTHH, ()OPMYITHPOBAThH
TUTIOTE3BI O B3aMMOCBSI3SIX;

* CaMOCTOATENLHO BBIOMpATh CMOCOO pElIeHHs Y4eOHOW OMOJOTHMYECKOW 3a/iauu
(cpaBHMBATh HECKOJILKO BapUAHTOB PEIICHUS, BEIOWPATh HauboJiee MOIXO AU
C Y4ETOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBbIe HcceoBaTEIbCKUE ACHCTBUS:

* HCIOJIb30BaTh BOTIPOCHI KaK UCCIIEA0BATEIIbCKUN MHCTPYMEHT TTO3HAHMS,

* GopMyIMpOBaTh BOMPOCH], (DUKCHUPYIOIIME pa3pblB  MEXKIYy pCEATbHBIM |
KENAaTeIbHBIM  COCTOSSHUEM  CUTyallud, OOBEKTa, ¢  CaMOCTOSTEIHHO
yCTaHaBIMBATh NCKOMOE U JTAHHOE;

* dopmupoBaTh  THUMOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

* TPOBOJUTH MO CAMOCTOSITEIbHO COCTaBICHHOMY IJIaHY HAOIIOZICHUE, HECTIOKHBIH
OMOJIOTUYECKUI DKCTIEPUMEHT, HEOOJIBIIIOE WCCICJOBAHUE TI0 YCTaHOBJICHHIO
0COOEHHOCTEHM OMOJIOTUYECKOTO 00BbEeKTa (ITpoIlecca) u3ydeHusl,



* IPUYMHHO-CJICICTBEHHBIX CBS3ed M 3aBUCUMOCTEH OHOJIOTMYECKHUX OOBEKTOB
MEXy COOO0H;

* OILICHMBAaTh Ha MPUMEHHUMOCTb M JOCTOBEPHOCTh MHGOpPMAIIHIO, MOJIYYCHHYIO B
X0/J1e HAOJIIOICHUS U SKCIIEPUMEHTA;

* CaMOCTOATENTHHO (HOPMYITUPOBaTH OOOOIIEHWS W BBIBOJBI IO PE3yJIbTaTaMm
MPOBEIEHHOTO0 HAOIOJICHUS], SKCIEPUMEHTA, BIaJeTh MHCTPYMEHTAMHU OLICHKU
JIOCTOBEPHOCTH TOJIyYEHHBIX BBIBOJOB U 0O000IIECHUI;

* IPOTHO3UPOBATH BO3MOXKHOE JaIbHEIIee pa3BUTHE OMOJIOTUYECKHUX MTPOIIECCOB U
UX TOCJIEACTBUSL B aHAJIOTUYHBIX MJIM CXOIHBIX CUTYAIlUsIX, & TAKKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PAa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

PaboTa ¢ nHpOpMaImeii:

* IPUMEHSTH PA3TUYHbIE METOJIbI, HHCTPYMEHTBI U 3allPOChl TIPU MOUCKE U OTOOpPE
Oounonoruyeckor nHGOPMAIIMHU WA JAHHBIX U3 UCTOYHUKOB C YU4ETOM
MPEeI0KEHHOM y4eOHOM OMOIOTUUECKOH 3a/1auu;



BbIOMpaTh,  AHANU3UPOBATh, CHUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH
OMOI0THYeCcKyI0 HH(GOPMALIMIO Pa3IMYHbIX BUIOB U (HOPM Ipe/ICTaBICHHUS,

HaXOJIUTh CXOJIHbIE apryMEHTHI (IOATBEPKAAIOLIME WIH ONPOBEPTrarolIue OJHY U
Ty JK€ UJIEI0, BEPCUIO) B PA3JINYHBIX MH()OPMAIMOHHBIX HICTOYHUKAX;

CaMOCTOSITENIEHO BBIOUPATh ONTUMAIBHYIO (OpMY TIPECTaBICHUS HHPOPMAITUN U
WLTIOCTPUPOBATh peIIaeMble 3aJaull HECIOKHBIMH CXEMaMH, IrarpaMMaMH,
WHOM TpaduKoi U UX KOMOMHAITUSIMH;

OLICHMBATh HAJEXKHOCTH Oounonoruueckod  HHPOpPMAIIH o
KpUTEpUAM, TPEIJIOKCHHBIM  yYUTENeM WIH  cHOpMYITHUPOBAHHBIM

camocTtosaTenbHO; [ 3amoMuHAaTP W CHCTEMAaTH3MPOBATH OMOJOTHYECKYIO
uHdopMaIuio.

B cghepe osnaoenus ynusepcanvuvimu yueOnbiMu KOMMYHUKAMUBHBIMU OetCMEUIMU
O6mienue:

* BOCIPHHHMATh W (POPMYyIHPOBATH CYXKICHUS, BBIPAKATh DMOIMH B IPOIECCE
BBITIOJTHCHHSI PAKTHYECKUX U JJaOOpaTOPHBIX paboT;

* BBIpakaThb ce0s (CBOIO TOUKY 3PEHHS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

* pacmo3HaBaTh HEBepOaJIbHBIC CpEJACTBA  OOIICHHUS, IIOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PACIO3HaBaTh IMPEANOCHUIKH KOH(MIUKTHBIX
CUTYyaIlul U CMATYATh KOH(MIMUKTHI, BECTH IIEPETOBOPHI;

* NIOHUMATh HAMEPECHHUS JPYIHX, IMPOSBISATh YBaXKUTEIBHOEC OTHOIICHHE K
cobeceTHUKY 1 B KOPPEeKTHOH hopme HopMyIHpoBaTh CBOM BO3PAKCHUS;

* B XOJ¢ AUAOra W/WIW TUCKYCCHH 33J1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIAEeMOM
OMOJIOTUYECKOW TEMbl M BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha PEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;

* CONIOCTAaBJISATH CBOM CYXKJCHHS C CYXJICHHSAMU JAPYTHX YYaCTHUKOB JUAjIora,
0OHApPYXKUBATh PA3IUYHUS U CXOJICTBO TO3UIIHIA;

* MyOJIMYHO TIPEACTABIATH PE3YJIbTaThl BBIMOJIHEHHOTO OHOJIOTHYECKOrO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

* CaMOCTOSTEIIbHO BRIOMPATh (hOopMaT BBICTYIICHUS C YIETOM 3a7a9 IIPE3CHTAIIUU U
O0COOCHHOCTEH ayJIWTOPUM M B COOTBETCTBUM C HHUM COCTaBJISITh YCTHBIE W
MUCHbMEHHBIE TEKCThI C UCTI0JIb30BAHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas AeSITEAbHOCTD (COTPYIHUYECTBO):

* MOHMMAaTh W UCIOJIb30BaTh TMPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIHLHON
paboOThI MPHU PEIICHHH KOHKPETHOM OMOJIOrMYEeCKOM IMpoOJIeMbl, 00OCHOBHIBATH
HEO0OXOAMMOCTh MPUMEHEHHSI TPYMNIOBBIX (HOPM B3aUMOJCUCTBUS TIPHU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1a4u;
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* IPUHUMAThH L€ COBMECTHOU AEATEIBHOCTH, KOJJIEKTUBHO CTPOUTH JIEUCTBUS IO
e€ JOCTIKEHHUIO: paclpelesTh POJu, AOroBapUBaThCs, 00CYX AaTh MpOLECC U
pe3yJbTaT COBMECTHOM pabOTHI;

* yMeTh 0000IIaTh MHEHHMSI HECKOJBKHX JIIOJIeH, TMPOSBIATH TOTOBHOCTh
PYKOBOJIUTb, BBITOJHATH IOPYYEHHUS, TOAUAHSITHCS;

* TUIAHUPOBATH OPTaHU3AIUMI0O COBMECTHOW paboOThI, OMPENEsATh CBOIO pOJib (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJECUCTBUS),
pacrpenensaTh 3aJadyd MEXIy 4WIEHAaMH KOMaHJbl, Y4aCTBOBAaTb B TI'PYMNIOBBIX
dopmax paboThl (0OCYKIeHUSI, 0OOMEH MHEHUSMHU, MO3TOBBIC IITYPMbl U UHEIC);
BBIIIOJIHATh CBOKO YacThb padOThI, JOCTHIaTh KAYECTBEHHOIO PE3yJbTaTra IIo
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPOBATh CBOU JCHUCTBUS C APYTUMH UJIEHAMU
KOMAaHJIbL;

* OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOATENIbHO  COPMYJIMPOBAHHBIM  YYAaCTHHKAaMU  B3aUMOJICHCTBUS;
CpPaBHMBATh PE3YJIbTATHI C HCXOAHOM 3a/adel U BKJIAJ KaXXJAO0TO YJI€Ha KOMAaH/IbI
B JIOCTHI)KEHUE PE3yJIbTaTOB, Pa3leiisiTh cpepy OTBETCTBEHHOCTH U IPOSIBIATH
TOTOBHOCTB K ITPEAOCTABICHUIO OTYETA ITepe] TPYIIION;

* OBJAJETh CHCTEMOM YHHBEPCAIBHBIX KOMMYHHMKATHBHBIX JEUCTBHM, KOTOpas
oOecrieunBaeT C(HOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOLMOHAIBHOIO
MHTEJJIEKTA IIKOJIbHUKOB.

B cgpepe osradenus ynusepcanvrvimu yueOHbIMU pe2yIAMUBHBIMU OElCMBUMU:
CaMooprasu3anus:

* BBIABIATH MPOOJEMBbl JJIi PEIICHUS B JKU3HEHHBIX U YYEOHBIX CHUTyalusX,
UCIOJIb3Yys OMOJIOTUYECKUE 3HAHUS;

* OpPUEHTHPOBATHCS B pPa3IMYHBIX MOAXOAAaX MPUHATUS  PELICHUM
(MHIMBUYaTbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUI MPyIIon);

* CaMOCTOSITETFHO COCTaBIISITh AJNTOPUTM pEIICHUS 3adadd (WM €ro 4acTh),
BBIOMpaTh CIOCOO pelleHusT y4dyeOHOM OHOJIOTHYECKOM 3ajayu C  Y4yEToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npejaracMble BApUaHThl PELICHUI;

* COCTaBJIATH IUIaH JeHCTBMM (IUIaH peajdu3aluyd HaMEUYEHHOIo alropuTMa
pellIeHNs1), KOPPEKTHUPOBATh MPEMJIOKEHHBIM alrOpUTM C Y4ETOM MOTYUCHHUS
HOBBIX OMOJOTMYECKUX 3HaHUNH 00 H3yyaeMoM OuonoruueckoM oOwekrte; [
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJIb (peduiekcus):

* BJIAJETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAITMHU U peIIeKCH;
* J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIIMH U MPEJIaraTh TUIaH €€ N3MEHEHUS;
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* YYUTHIBaTh KOHTEKCT U MPEJBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPH
perieHu y4eOHOW OMOJIOTMUECKOW 3ajlayd, aJalnTUpOBaTh pEIICHHE K
MEHSFOIITIMCST 00CTOSITEIHCTBAM;

* OOBSICHATh NMPUYUHBI JOCTHKEHUSI (HEAOCTHIKECHHS) PE3YyJbTATOB ACATEIbHOCTH,
JaBaTh OILICHKY NPUOOPETEHHOMY ONBITY, YMETh HAaXOJUTh IIO3UTUBHOE B
IPOU3OIIEIICH CUTYallUN;

* BHOCUTh KOPPEKTHBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHUBIINXCS CUTyallul, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIUX TPYIHOCTEH;

* OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa IIEIU U YCIOBUSIM.

OMOLMOHATbHBIA UHTEIICKT:

* pasnuyarh, HA3bIBaTh M YIPABIATH COOCTBEHHBIMH SMOIMSMH H SMOIHMSIMHU
APYTHX,

* BBISABJIATH U AHAIM3UPOBATh IPUYUHBI SMOLUI;

* CTaBUTh ce0d Ha MECTO JPYroro 4YeioBeKa, NMOHUMAaTh MOTUBBI U HaMEpPEHHS
ApYyTOro;

* PperyjiaupoBaTh COCOO BbIPAKEHUS SMOLUI.
[IpunsiTue ceds u Ipyrux;

* OCO3HAHHO OTHOCHTHCS K APYTOMY YEJIOBEKY, €T0 MHEHUIO;

* NIpPHU3HABATh CBOE MPaBO HA OIIMOKY M TaKOE € MPaBO JPYyroro;

* OTKPBITOCTh Ce0€ U APYIHM;

* OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIHMPOBATH BCE BOKPYT;

* OBJIAJICTh CUCTEMON YHUBEPCAJIbHBIX YUEOHBIX PETYJIATUBHBIX ACUCTBUNA, KOTOPAs
oOecnieunBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA
HO3UIMS JIMYHOCTH), M >KU3HEHHBIX HAaBBIKOB JIMYHOCTU (YyNpaBJieHUsI COOOM,
CaMOJIMCLMIUIMHBI, YCTOMYMBOTO TIOBEICHHUS).

IIpeamerHble pe3yJibTaThbl OCBOCHMUA nporpamMmsl B ITO3HABATEIILHOU
(MHTEIIeKTYyaIbHOM) cdepe:

0 mpuoOpeTeHHe OmbITa MCIOJIB30BAHUS METOJ0B OMOJIOTMYECKONM HAYKH C IIEIBIO
M3yUYeHHs] OMOJIOTMYECKUX OOBEKTOB, SIBICHUM M MPOIECCOB: HAOJIOACHUE, OMUCAHUE,
MIPOBEICHUE HECIOKHBIX OMOJOTUYECKHUX OIBITOB W JKCIEPUMEHTOB, B TOM YHCIIC C
WCIIOJB30BAaHUEM  aQHAJOTOBBIX W IHU(PPOBBIX  OHOJOTHUYECKUX  IPUOOPOB W
WHCTPYMEHTOB;

0 dbopmupoBanre yMEHHsS] UHTETPUPOBATH OMOJIOTUYECKHUE 3HAHUS CO 3HAHUSMU W3
JIpYTUX Y4eOHBIX TpenaMeToB ((pusuku, xumuu, reorpaduu, UCTOPUHU, OOIIECTBOZHAHUS
UT. 1.);

O dbopmupoBanre ymMeHHI pemiath yueOHbIE 3a/1a4yu OMOJIOTHYECKOTO COACpPIKAHUS,
BBISIBIIATH MPUIMHHO-CJICACTBEHHBIC CBSI3H, TPOBOIUTH KAUECTBEHHBIE U
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KOJINYECTBEHHBIE PACUEThl, JI€JaTh BHIBOJIbI HA OCHOBAHUM MOJYYEHHBIX pe3ysbTaToB;
(dbopMHupOBaHUE YMEHUS TNIAHUPOBATH YICOHOE MCCIEAOBAHNE WA MTPOCKTHYIO paboTy
C Y4€TOM IOCTaBJIECHHON 11eu: GopMyIUpOoBaTh MPOOIEMY, TUIIOTE3Y U CTaBUTh 33/1a4M
UCCJIeIOBAHUS, BHIOUPATH aJIEKBATHO MOCTABJICHHOM 11€JIM METO/bI, I€NaTh BBIBOBI 110

pe3ynbTaTaM HCCIeA0BaHUS WM MPOCKTHOM AestensHocTH; O hopMupoBanne uHTepeca
K yrayOneHuro  OMOJOTMYECKMX  3HAaHWK  (mpeampodwibHas TOATOTOBKA U
npodeccuoHalbHasi OPUEHTAIIMS) U BEIOOPY OMOJIOTHM Kak MporiIbHOTO IpeaMeTa Ha
CTYNIEHH CpEAHEro TOJHOro oOpa3zoBaHusi i Oyaymeid mnpodeccuoHaIbHON
JEeSTETPHOCTH, B 00JIaCTH OMOJIOTHH, MEIUITNHBI, 3KOJIOTUH, TICUXOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBA;

O Bmamenue HaBblkaMHd paboTel ¢  UH(pOpManuUed  €CTeCTBEHHO-HAYYHOTO
coJiep)KaHusl, MPeACTaBICHHOW B pa3HOi (opme (B BUAE TEKCTa, TAOJUYHBIX JaHHBIX,
cxeM, TIpauKOB, JuarpamM, MoJeled, H300paKeHuil), KPUTHUUECKOrO aHalu3a
MH(}OpMAIMHU U OLIEHKH €€ I0CTOBEPHOCTH;

0 ymeHue WMHTErpUpOBaTh OMOJIOTMYECKHE 3HAHUSI CO 3HAHUSMU JIPYTUX YUEOHBIX
MPEMETOB; UHTEPEC K YIIIyOJIeHUI0 OUOJIOTHYECKUX 3HAHWM U BBIOOPY OMOJIOTHM Kak
npodUIBLHOTO MpEeIMETa Ha YPOBHE CpeaHEero oOmiero ooOpa3oBaHus miig OyAyleu
npodheCCUOHAIBHOM  JIEATEIbBHOCTH B 00JaCTH  OWMOJOTUM, MEAUIMHBI, 3KOJIOTHH,
BETEPUHAPUH, CEJIbCKOTO XO3SMCTBA, TMHUINEBON MPOMBIIIICHHOCTH, TICUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MPEICTABICHNUS O MATCPUATUCTUICCKON CYIIHOCTH
T€HOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

0 3HaHuME OCHOBHBIX (DAKTOPOB OKpYXAlOUIeH cpenbl, BIUSIOIIMX Ha pPa3BUTHE U
CYILIECTBOBAHME JKUBBIX OPraHU3MOB, afanTaluil K (hakTopaM OKPYKaroIlen Cpeabl;



[0 3HaHMEe OCHOBHBIX IIoaAX010B 6I/IOTCXHOJ'IOFI/II/I, HCITIOJIb30BaHHUA €€ I[OCTI/I)KeHI/II\/'I B
COBpeMeHHOﬁ KHN3HHU 4YCJIOBCKA, 0COOEHHOCTH HCIOJIHL30BAHUS KUBBIX OpTraHU3MOB JJIs1
IMPOU3BOACTBCHHBIX HYK] YCJIOBCKA,

0 3HaHMEe OCHOBHBIX TIOJIXOJIOB CEJEKIUU UM OWOTEXHOJOTHUU KYJIbTYPHBIX
pacTeHul,  XapakTEepW30BaTh  TI'E€HETUYCCKH  MOIU(DHUIIMPOBAHHBIE  PACTCHUS,
OTIEpUPOBATH MOHIATHAMU, THOPUAN3AIMS, OTAAJICHHAS THOPUIU3AIINSI, HCKYCCTBEHHBIH
oT00p, reTepo3uc, TpaHchopMallvsi, MyTareHe3, FTeHeTUHYECKOE peAaKTHPOBAHUE;

O monumanme MOJICKYJIAAPHBIX MCXaHHU3MOB pcaji3anuu HaCHeHCTBCHHOﬁ
I/IH(bOpMaHI/II/I n YMCHHUC CBO6OI[HO OIICPHUPOBATH OCHOBHBIMH ITOHATHUAMN
MOHCKYHSIPHOI?I Ouojmorunm W ¢ce COBPCMCHHBIX HaHpaBHeHI/Iﬁ — TI'CHOMMKH,
MCTArCHOMUKH, IIPOTCOMUKMU,

[0 3HaHMe OCHOBHEBIX 3a00JICBaHUI YCJIOBCKA, MCXAaHNU3MOB HUX PA3BUTHA, criocobax
HUX JUArHOCTHUKHU U JICUCHUA,

0 ¢opmupoBaHue yMeHHs UCIOJIb30BaTh MOHATUIHBIN anmapaT U CUMBOJUYECKUI
A3bIK TEHETUKH, TPAMOTHOE IPHUMEHEHHWE HAyYHBIX TEPMHHOB, IOHSATHW, TEOPHUU,
3aKOHOB JJIsi OOBSICHEHMs] HAOIIOAAEMbIX OHOJOTMYECKHX OOBEKTOB, SIBIECHUN W
IIPOLIECCOB, MO3BOJISIIOIINX 3aJ0KUTh PYHIAMEHT HAyYHOTO MUPOBO33PEHHUSL.

B 1nieHHOCTHO-OpUEHTAIIMOHHOH cdepe:

0 3HaHuWe, 4YTO MPUMEHEHHUE COBPEMEHHBIX TEXHOJOTUW MOJIEKYJISIPHOU OHOJIOTUU
NO3BOJIIET YCIIEIIHO pEIIaTh Takue 31000JHEBHbIE MpoOJEMBI, Kak OXpaHa
OKPY’KAIOLIEH Cpelbl, COXPAaHEHHUE 30POBbs YEIOBEKA, KOHTPOJIb U BOCCTAHOBIICHUE
DKOCUCTEM.






TEMATHYECKOE

INJIAHUPOBAHUE
Tempbl OcHoBHOe coaep:kaHue JleITeIbHOCTh MIKOJIbLHUKOB
Tema 1. [TonsiTue  OmorexHosorumu. 3aueM  4enoBeKy | [lpakrtuueckas pabota

buorexnonorust (4 )

OMOTEXHOJIOTHH, B YeM HUX MPEHMYIIECTBO Iepe
XUMHUYECKUM CHHTE30M. OCHOBHBIE OHOOOBEKTHI
OMOTEXHOJIOTUHU: MIPOMBITIICHHBIE
MUKpPOOPTaHU3MbI, KJIETKM W TKaHU paCTCHUH,
YKUBOTHBIX U YeJIOBEKa, OMOKATaIN3aTOPHI.

Ceippe  mnis  OWOCHMHTE3a M OIIGHKa  €ro
OMOJIOTUYECKON IIEHHOCTH.

OcHOBHBIE UCTOYHUKH YTJIepoja, a3oTa, ¢ocdopa,
MHUKPOAJIEMEHTOB. UccnenoBanue HOBBIX
UCTOYHUKOB CBIpbA (BKJIFOYAs  BOMPOCHI €TI0
peaBapuTeNbHON 00paboTKM), pa3pabOTKa HOBBIX
MUTATEIBHBIX CPEl, B TOM YHCIIEC BKIIOYAIOIINX
OMOCTUMYIISITOPBI M JIPYTHE DJIIEMEHTHI yIPABICHUS
¥ ONTHMM3AIUMU TPOIECCOB OnocuHTe3a. MeTombl
ONTHMHM3AIINN TTUTATEIBHBIX CPE/I.

«IIpumepbl TpUMEHEHUST OHOJOTHYECKUX
O0OBEKTOB B TBOEH KU3HI.




Tema 2.
Mukpobuosorus (12

4)

[Tonoxenue IPOKApUOTOB B cucreme
opranudeckoro wmupa. CTpoeHue OakTepuanbHOU
kietku. Knaccudukaius 6akTepuil.

Mopdonorus OGakrepuii. IlpocTeie u clOXKHBIE
METOJbl  OKpamuBaHusi OakTepuil. Duznonorus
OaxkTepuii: NUTaHue,  JbIXaHue, POCT U
pa3MHOXKEHHE. 3HAaKOMCTBO C JIOMEHOM Apxeu
(oxCcTpeMO(DUIBHOCTh,  OCOOEHHOCTU  CTPOCHUSA
KJIETKH).

MomnouHokucioe U CIIUPTOBOE OpOXKEHUE.
dotoTpodHbIe U XeMOTpOPHBIE OaKTEPHUH.

[IpakTuka. JJabopatopHas pabota
«DuKcHpOBaHHBIC TIpETIapaThl OAKTEPHUH.
Omnpenenenne GoOpMbI MPEATOKESHHBIX
KYJIbTYp MUKPOOPTaHU3MOB, UCTIONB3YS
IIPOCTON METO]T OKPACKI.

JlabopaTopHas pabota «OnpeneneHue Tuma
KJIETOYHOM CTEHKU METOJIOM OKpAallluBaHUs
no ['pamy» (py HAIMYUHN PEAKTHBOB).
JlabopaTtopHas pabora

«IIpuroToBiieHHEe  MPHUIKU3HCHHBIX
[Ipenaparos MOJIOYHOKHUCIIBIX
OakTepuiny.




Kunernueckoe onucaHwe Impounecca pocTa
MHUKpPOOPraHU3MOB.
OKCHOHEHIIMAJIbHAsE MoJeib pocra. KunHeTtnka

rudea MUKpPOOPTaHU3MOB.
[TaTorennsie OakTepun. YyMHas najaoyka U yepHas
CMEepTh, OOTYJIN3M, CTOJIOHSK, TyOepKyJies3.

Uctopuss OOpnOBI Cc OakTepruaTbHBIMU
UHDEKIUSIMU.

BoliHa 0OeCKOHEYHOCTH: aHTUOMOTHKH TIPOTUB
OaxkTepuil.

MexaHu3Mbl  J1eWCTBHUI aHTHOUOTHKOB.

MexkieTrounas KOMMYyHUKaius 6akrepuii. UYyBcTBO
KBOpyMa.

[Ipumenenne  OakTepHil UETOBEKOM.
Kunetnueckoe omnucaHue OHOCHHTE3a MPOIYKTOB
MHKpPOOpPTraHu3MaMH. bakTtepuu, KOTOpbIE MOIYT
pasnararh IUIACTHK.

MukpoopraHu3Mbl B arpoOHOTEXHOJIOTHH.
HckyccTBEHHBIE accOUUALMU pacTeHurd ¢
MHKPOOPTaHU3MaMM

JlaGoparopHas paboTa

«IToces cmbIBa ¢ pyk Ha yamku [letpm».
JlaGoparopHas paboTa

«BpIieIeHNe YUCTOM KYIbTYpPhl OaKTEPUA.
Meron pa3BencHuUi.

MeTo MCTONIAIOLIETO IITPUXAY.
JlaGoparopHas pabota
«Mopdonoruueckas XapakTepUCTUKA
BBIJICJIEHHON YHUCTOM KYJIBTYPHI:
XapaKTEepHUCTHKA KOJIOHUH, (hopma OaKTepuid,
THUII KJIETOYHOU cTeHKW». JlabopaTtopHas
paborta «CpaBHEHHE pocTa
MHUKpPOOpPraHM3MOB Ha Yallke 0e3 U C
n00aBIIeHUS AaHTUOUOTHKOBY.
Uccnenoarenbckas padota «Ilouck
MHUKPOOPTaHU3MOB 00J1aJat0IIHNX
AHTAarOHUCTUYECKON aKTUBHOCTBIOY.
Uccnenosarenbckas padbota «Bbiaenenue
MOJIOYHOKHCIIBIX OaKTepHid, NCCIIEIOBAHKE
UX aKTUBHOCTW». MccnenoBarenbckas
pabota «Briaenenue 6akTepuil OJIe3HBIX
JUISL PACTEHUID.




Tema 3.
DYKapuOTHYECKUE
OpraHu3Mbl B
OMOTEXHOJOTUH
(TIecHeBbI€ TPUOBI,
JIPOMKKH, BOJIOPOCIH)
(12 9)

[1necHeBble rpUOBI TPOIYLIEHTHI OMOJIOTHYECKH
AKTUBHBIX BEIIECTB
OOwrast XxapakTepUCTHKA JPOXKKEN caxapOMHULIETOB.

Hcropus HCIIOJIb30BAHUS JIPOAOKEN B
TPAJUIIUOHHON OMOTEXHOJIOTHUH.
TexHomoruu BUHOJCIUS u  xyeboreueHus,

CHELUAIN3UPOBAHHBIE PAChI IPOKIKEN.
MeTtabonau3m IpoxoKei.

Peaknust cnuptoBoro 6poxkenus. [lonyuenue
BTOPUYHBIX META0OJIUTOB B IpOAOKAX. JIpoiKu Kak
IPOIYLIEHThI OMOTOILIUB.

JlabopaTtopHas pabora «Iloacuer kieTok
TPOKIKEN B Kamepe ['opsieBay.
Jlabopatopnass pabota «OOHapykeHue
MPOJIYKTOB CHUPTOBOTO OPOKEHHUS:
STUJIOBOTO CIIUPTA U YTIIEKUCIIOTO Ta3a.

JlabopaTopHas pabora
«Habmonenue Pa3MHOKEHUS
TPOKKEBBIX KIIETOK.

[IpakTnueckas padbora
«Ilonyuyenue TBOpora u Kedupa Ha OCHOBE
MOJIOYHOKHUCIIBIX OaKTEpHiD».




HonyquHe OCICBBIX OCJIKOB B APOXKIKaAX.
Oco0OEeHHOCTH BEreTaTUBHOI'O U IOJIOBOIO
Pa3MHOKCHUA Y ,HpO)K)KGﬁ, 3HAYCHUC N3YUCHUA

MUTO3a U MUTOKKWHE3a IJIs1 OIITUMU3AlUU ITPOLCCCOB

KYJbTUBUPOBAHUS APOKIKEBBIX IITAMMOB,
MOHMMAHUS TPUYUH ATOT€HHOCTH APOAOKEN 1
rpubOB, MOUCKA MUILICHEH (QYHTHITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX MIPENapaToB.
Bonopocnu — nepcneKTUBHBINA 00BEKT JIs
MIPOU3BO/JICTBA OEJIKA U YTIIEBOJIOB.
buoTexHoaornueckrue MeTo/ibl OYMCTKU TBEPBIX,
KUJKUX OTXOJIOB U Ta3000pa3HbIX OTXO0B
npou3BoACTB. CTouHbIC BO/ABI. CXEMBbI OUUCTKH.

buoguiabTpel, a3pOTEHKN, METAHTEHKH, OKCUTEHKHU.

AKTHUBHBIN W1 U BXOJAIIHAE B HETO
MHKpPOOPTaHu3Mbl. MCroib30BaHNE BOJIOPOCTEN B
OYHCTKE CTOYHBIX BOJI.

[Ipaktuueckass pabota «OCHOBHbBIE BH/IbI
KBaca M UX XapakTepUcTHKa» «J[poxxu u
MOJIOYHOKHCJIBIE OaxTepuu,
IpUMEHSIEMBIE JIJIS1 TPOU3BOJICTBA KBACAY.
[Ipaktuueckas pabora «CpaBHHUTEIbHBIN
aHaJIU3 Pa3BUTHS IPOXIKEU B a3pOOHBIX H
AHA’POOHBIX YCIOBUAX.

[IpakTuyeckas pabora «MeTOJbl OIEHKU
CBOMCTB  XJICOOMEKAPHBIX  JPONIKEH.
Ocobennoctu MPUMEHEHUS
IIPECCOBAHHBIX, CYIUIEHBIX W MHCTAHTHBIX
TPOAKEN.

Uccnenoarenbckas pabota «BnusiHue
bu3UKO-XUMHUYECKHX (HaKTOPOB HA KAYECTBO
OMOTEXHOJIOIrMYECKO MpoayKIuu (KBac,
keup, chip, XJ1e0 U Ap.)».
Hccnenosatenbckas padora «BiusHue
(U3UKO-XUMHUYECKHX (DAKTOPOB HA POCT
Bogopociu (Chlorella vulgaris)».




Tema 4.

Hacnencreennas
uHopMmarus (8 u)

HEICJ'ICI[CTBCHHOCTI) U U3MCHYHMBOCTH — OCHOBHBIC

CBOWCTBA HWBBIX OPTraHU3MOB. MN3MEeHYUBOCTE.
Buasl 13MEHYNBOCTE.
I'en — MaTEepUATbHBIN HOCHUTEID

HACJICJICTBEHHOCTH U U3MEHUYMBOCTH. HyKiIeMHOBBIE
KUCJOTHI. JIoKanu3aiusi reHeTUYeCKOro Marepuana B
KieTKe. JleneHue KiIeToK.

JTHK.
MOJIEKYJIIpHOI Ononoruu. TpaHnckpunmus.

Permmmkarms OcHoBHas Jorma

Tpancnsauns. Myranumu.

[TpakTuyeckas paborta «MoaudukaroHHas
U3MEHYHBOCTH

(JINCTBS, UTOJIKK C OAHOTO JIEPEBA).
[IpakTiueckas pabora «l'eH — MHCTPYKIHS
no cOopke

KIeTku (Ha Oucepe

KOHCTpYyKTOpe)». [IpakTnueckas padora

HnIn

«Myrtanusa Ha OytepOpojae (710001 00BEKT
U3 TpeabIayIie padoThl, Iic HW3MCHCHHE
UHCTPYKIIMUA  TIPHBEAECT K  HW3MEHCHHIO
BHEIIIHETO BUJIa 00HEKTA)».

Tema 5.
Bupycomnorus (6 1)

[TonoxeHue BUPYCOB B CUCTEME OPraHUYECKOTO
mupa. CTpyKTypa U XUMHAYECKUN COCTaB BUPYCOB.
Knaccuduxanus BupycoB. Penpoaykius BUPyCOB.
Bupycsl - Bo30ynutenu nHGEKIIMOHHBIX 00JIe3HEN.
OHKOBUPYCBI.

bakrepuodaru: crpoenne, CBONCTBA, TPUMEHEHHE.
buonorudeckue MeToibl 00pbOBI C BUpycaMu

[IpocMOTp AOKYMEHTaJILHOTO (UIIbMA O
BUpYCax.

[IpakTuueckas pabota. «Meton
pa3BEeICHUI.

[IpakTuueckas padora.

«TutpoBanue 6akrepuodarony.

Tema 6. I'ennas
UH)KCHEPHS U
onorexHosoruu (8 1)

OcHOBBI TeHHOM MHXeHepun. Bektopa.
Cneunduueckue hepMeHThl OaKTepuil.
buoTtexHonoruu npoayKuuu OEJIKOB B
OaKTepHaAIbHBIX KYJIbTypax. JloCTHXKEHUSI TeHHOU
ukenepun u onorexunonoruu. CRISPR/Cas —
CHCTEeMa aJallTUBHOTO UMMYHHTETa OaKTepuil 1
apxeil. [MO. Meroae! nosyuenus ['MO.

[TpakTuaeckas pabora « DHIOHYKIIEA3bI
pectpukiuu (paboTa ¢ HyKJI€OTUTHBIMUM
MOCJICTOBATEIHLHOCTSIMHU Ha Oymare)».
[IpakTuueckas pabora

«['ennbie HoxHUIBI - CRISPR/Cas
(MozenMpoBaHue Ha Oymare)y.
Urpa-guckyccus:




«Bpiurpaii rpant Ha cozganue ['MO»y.

Tema 7.
buorexnonoruu B
YKHUBOTHOBOJICTBE (8

4)

JloMecTuKaIusi OCHOBHBIX JIOMAIITHUX KUBOTHBIX
COBPEMEHHBIE SKCIIEPUMEHTHI IO IOMECTUKAIINHT
YKUBOTHBIX (JIMCHUIIA, HOPKA U JP. — SKCIIEPUMEHTHI
Hay4HOH IIKOJIBI akajgeMuKa bemnsesa).
CoBpeMeHHbIE METObI B 5)KUBOTHOBOJICTBE:
TpPaHCIUIAHTAILUS] YSMOPUOHOB, XUMEPHBIC )KUBOTHBIE,
KJIOHUPOBAHHUE.

OcHOBHbIE 00JI€3HU )KUBOTHBIX U POJIb MATOTEHHBIX
MHUKPOOPTAHU3MOB U MMapa3uTOB B Pa3BUTUHU
3a00J1eBaHUI JOMAITHUX )KUBOTHBIX U OCHOBHBIX
Mepax 00pbObI C HUMU; POJIb TOJIE3HBIX
MHUKPOCUMOMOHTOB B OPTaHU3ME KUBOTHBIX.
[TonoxxutenpHOE B MOOOYHOE (OTPHUIIATEIBLHOC)
BO3/ICMCTBUM aHTUOMOTHKOB Ha OPTaHU3M B XO/I€
JICYEHUS )KUBOTHBIX; LIEJIU U 3a7]a4¥ BETEPUHAPUHU.
broTexHOI0THsI KOPMOBBIX MPEMapaToB.

Juckyceus

«JlomecTukarnusi, Bce JM PACTCHUS U
KUBOTHBIEC, KOTOPBIE JKUBYT PSAOM C
YEJIOBEKOM UM  OJOMAalIHUBAIOTCS?
MoOXHO JIM  CUWTAaTh  TapakKaHa
0JIOMAIIIHEHHBIM KUBOTHBIM?.
[IpakTuueckas pabora

«Metonuka KJIOHUPOBAHMUSA
(MonmenupoBaHue Ha Oymare).
[IpakTuueckas paborta

«CocraBiieHHE pallMOHA TUTAHUS
KUBOTHOT'0, paCYET pacXoJI0B Ha
COZIepKAHUEY.

UccnenoBatenbckass ~ pabora  «OueHka
KauyeCcTBa MOJIOYHOM MPOIYKIIHI.




Tewma 8.
buorexunonoruu B
pactenueBojacTse (10

4)

OCHOBHBIE METO/JIbI CeNeKIMU. [ nbpuau3ausi.
®opmbl 0T60pa. OCHOBHBIE HAMPABIICHUS CEJIECKIINU:
YIYUIIEHUE YPOKAUNHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM (haKTOpaMm.
OCHOBHBIE MMOJXO/IbI CENEKIIMH U OMOTEXHOJIOTHU
KyJbTYPHBIX pacTeHuil, [ mOpunusamnus, oraaneHHas
ruOpuan3anus, UCKyCCTBEHHbIH 0TOOp, reTepo3uc,
TpaHcpopmalysi, MyTareHes, FTeHETUYECKOe
peaaKkTUpPOBAHUE).

Hcropus cenexkunu B Poccun U Mupe, UCTOpHUS
pa3BUTHUS BAKHEUIIMX COPTOB KYJIBTYPHBIX
pacTEHUI.

Kak uenoBek MoxxeT MOIUPUIIUPOBATH PACTECHUS?
['ennas nHxxeHepus pactreHui: Yto takoe
I€HETUYECKasl MH)XKEHEPUsI paCTeHUI. TpaHCreHHbIE
pacTeHus.

Mertoasl nosmyduenus. O6pazoBaHue onyxoieu y
pacTEHUN.

ArpobakrepuanbHas Tpanchopmanus: TIia3Mubl.
['ensr T-/IHK. MonekynsipHO-reHeTHUECKHE
MeXaHU3Mbl TpaHcpopMmanuu. ['eHeTnueckoe
penaktupoBanue. COBpeMEHHBIE TOAXOAbI U
JOCTUKEHHUS TEHETUYECKOTO PEAAKTUPOBAHUS
pPacTEHUMN.

EcTb 11 ku3Hb B IpoOupKe?

broTexHon0rus KyJabTypHBIX PACTCHUM.

[IpakTuueckas pabora

«BepammmBaem  ropox. Kak  mpoBecTn
CKPEIIUBAHHUE y TOPOXa».

[TpakTrdaeckast pabota

«I"eHOMHBIE HOKHHIIBI (MOACITUPOBAHNE
paboTtsl cuctemsl CRISP-Cas).
UccnenoBarenbckas padbota

«BpIpaiuBanue pacTeHul B IPOOUPKE»
(MOXHO BOCTIOJIB30BAThCS pe3yIbTaTaMu
PEABIAYIUX SKCIIEPUMEHTOB T10
COCTaBJICHUIO TUTATEIBHBIX PACTBOPOB

JUTSL paCTEHU ).




