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HOACHUTEJIBHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HavyeHWe mnporpammbl. [Iporpamma paszpabotaHa B
COOTBETCTBHH € TpeOoBaHUSAMU DenepanbHOTO rocyJapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOIO o0OIero oOpa3oBaHUs, OPUCHTHUPOBaHA Ha OO0eCleueHHe
WHIUBUAYAJbHBIX TOTpEOHOCTE OO0ydYalomMXCs M HampaBlieHa Ha JAOCTUXKEHUE
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHUs C
y4eToM BbIOOpa Y4YaCTHHKAMH OOpa30BaTEIbHBIX OTHOLIEHUH KYpCOB BHEYPOUHOMU
JESATENbHOCTU. JTO MO3BOJSET O0ECHeYUTh EIMHCTBO O0O0s3aTeNbHBIX TpeOOBaHUN
®I'OCBO BceM MPOCTPAHCTBE IIKOJBHOIO 00pa30BaHUS: HE TOJIBKO HA YpPOKE, HO U 3a
€ro NnpeaeaaMu.

AKTyallbHOCTh ~ peaju3allid  JIaHHOW  TporpaMMbl  OOYCJIOBJIEHa  CaMoOM
OCOOEHHOCTBIO MPOEKTHO-UCCIIEIOBATENbCKON JICSITENIbBHOCTUH. JTa JeATeIbHOCTh
JEKUT B OCHOBE IO3HABATEIBHOTO HHTEpeca peOeHKa, SBISETCS 3aJI0rOM YMEHUs
TUTAHUPOBATH JIFOObIE ACHCTBUS M Ba)XXKHBIM YCIOBMEM YCIEIIHOW peanu3aiii HJIeH.
JIroO6ble N3MEHEHUSCOBPEMEHHOTO OOIIECTBA CBSI3aHbI C MMPOCKTAMU U UCCIEIOBAHUSIMU
— B HayKke, TBOpYecTBe, Ou3Hece, 001eCTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM
pPa3BUTHS JIMYHOCTH OOydUaromerocs siBisercss (GOpMUPOBaHHWE OCHOBHBIX HABBIKOB
IPOEKTHO- UCCIIEA0BATENBCKON IEATEIIBHOCTH.

[Iporpammoii mpemycmMorpeHo (HOpPMHPOBAHME COBPEMEHHOTO TEOPETHYECKOTO
YpOBHSI 3HaHUM, a TakKkKe U TNPAKTUYECKOTO OMbiTa paboThl € J1Aa0OPaTOPHBIM
0o00OpyZOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEI0BATEIbCKON NEATeIbHOCTH. MeTO bl
opraHu3anud  o0pa3oBaTENbHOM W  HAYYHO-UCCIIEIOBATEIBCKOW  JIESITEIbHOCTH
npenycMaTpuBaloT (QopMUpOBaHHE Y OOYYAIOIIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIIIJICHUS, CBOOOIbI CAMOBBIPAYKEHUS U UHIUBUIYAIbHOCTHU CY>KJICHUM.

JIist monHOro y4era MOTPEOHOCTEH yyalluxcs B TPOTPaMME HCIMOIb3YeTCs
muddepeHpoBaHHbI  MOAX0J, YTO CTUMYJIUPYET Y4Yallerocss K YBEIUYCHHUIO
NOTPEOHOCTH B WHIUBHUAYAJIbHOW, HMHTEIUICKTyaJIbHOW W TI03HABAaTEIbHOMN
NEATENIbHOCTU U PA3BUTHIO HAYYHO-UCCIENOBATENbCKUX HABBIKOB. IIporpamma craner
BOCTpeOOBaHHOI B MEPBYIO0 OUEpEIb NTKOILHUKAMH, KOTOPhIE UMEIOT CTOMKUN MHTEpEeC
U COOTBETCTBYIOIIYK0O MOTHBALIMIO K M3YYECHHUIO IPEIMETOB €CTECTBEHHO-HAY4YHOI'O
[IMKJIA,ECTECTBEHHBIM HAYKaM U TEXHOJIOTHUSM.

B noxpocTkoBoM BO3pacTe yyauiuecs NpOSBISIIOT CBOX 3aWHTEPECOBAHHOCTH B
TOW WM WHOW O0JacTH 3HAHWW, HAYYHOM HAMPaBIEHWW WU TPo(]ecCHOHaTbHON
nesitenbHOCTH. TakuM 00pa3oM TPoOUCXOAWT (POpMUPOBAHHE TMO3HABATEIBHOU U
mpo(ecCHOHaTbHON COCTABIIAIONICH JTUYHOCTH, TOMOTAET yYaIlEMYyCsl B ONPECICHUH
OyaylIero >KM3HEHHOI'O0 IMyTH M B NPO(ECCHOHATBHOM BBIOOpPE MOCIE OKOHYAHMS
mkoibl. [logoOHOro poja 3aMHTEPECOBAHHOCTh CTUMYJHPYET IMOCTOSIHHOE JKEJIaHue
IIKOJbHUKA K MO3HAHUIO HOBOTO, PACIIMPEHUIO U YIiIyOJEHHI0 COOTBETCTBYIOIIUX
3HAHUW, W TMOJYYEHUIO HOBBIX B TOM YHCJIE€ MPAKTUYECKUX HABBIKOB, a TaKXe
MOTHUBHPYET y4allerocs Ha mpoQOpUeHTALIHIO.



[Iporpamma HareraeHa Ha TOMOIL PEOCHKY B OCBOCHHH OCHOB OpTaHM3AIlUU U
OCYIIECTBIICHHS] COOCTBEHHOM MPOEKTHO-NUCCIIEA0BATEILCKON NCSITEIEHOCTH, a TAKKE B
MPUOOPETCHUH  HEOOXOAUMOTO  OMbITa I pabOThl HAA  WHIUBHUIYATbHBIM
MCCJICIOBAHUEM WJIM MPOEKTOM. [IporpaMma MOMOXKET IIKOJBLHUKY B 0oJiee TITyOOKOM
M3YUYCHUN MHTEPECYIONIEH ero 00JaCTH €CTECTBEHHBIX HAaYK, a TAKKE B IPHUOOPETCHUU
B2XHBIX COITMATBHBIX HABBIKOB, HEOOXOIUMBIX NJIsi MPOMYKTHBHOW COIMATU3AINKA U
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UITUN:

— HaBBIKA CaMOCTOSTEIBHOTO pEIICHUS AaKTYyaJIbHBIX HCCIEAOBATCIBCKUX WU
MPAKTUYECKUX 3a/ad, BKJIIOYAIONIETO B ce0s YMEHHE BHUACTh W aHATU3UPOBATH
npoOJIeMbl, HYXJAIOIIMECS B PEIICHWHW, YMEHUE JeTajlbHO TpopadaThiBaTh U
peaNM30BBIBaTh CIIOCOOBI pabOTHI C HUMH, YMEHHUE TUIAHUPOBATh COOCTBEHHYIO PaboOTy
MCaMOCTOSTEIILHO KOHTPOJIMPOBATH CBOE MIPOJIBIKEHUE K JKEJIaEMOMY PE3YIbTaTy;

— HaBBIKa TCHEPUPOBaHUS U O(DOPMIICHHSI COOCTBCHHBIX HJICH, OOJICYCHHS WX B
yJIOOHYIO JIJIsl PacIPOCTPaHCHHS POPMY;

— HaBBIKa YBOXHTEILHOTO OTHOIICHUS K Yy>KHM B3TJISJIaM U UIEAM, 0(OPMIICHHBIM
B paboTax JApYyrux JIOJCH, APYTHX AaBTOPOB — BIIAJICTBIEB WHTEIUICKTYalIbHON
COOCTBEHHOCTH;

— HaBbIKa  NyOJWYHOrO  BBICTYIUICHHSI ~ Tepea  OOJBIIOW  ayJIUTOPHCH,
apryMeHTHUPOBAaHMUS W OTCTaMBaHUS CBOEM TOYKM 3pEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHHKOB U B3POCIBIX, YOSKICHUS IPYTUX B CBOEH MpaBOTE, MPOABUKEHUS CBOUX
Uaeu;

— HaBblKa Pa0OTHI CO CHEIUATU3UPOBAHHBIMU KOMIIBIOTEPHBIMU IPOrpaMMaMH,
Ja00paTOPHBIM  O00OPYJOBAaHUEM, TEXHUUYECKHUMH YCTPONCTBAMH, OHUOIMOTCUHBIMU
dboHIaMH M UWHBIMH pPECypcamH, C KOTOPBIMH MOKET OBITh CBSI3aHA MPOEKTHO-
UCCIIeIOBATENbCKAS IEATETbHOCTD MIKOJIbHUKA.

Kpome Toro, paGora mIKOJbHUKA HaJa MPOEKTOM WM HCCIEIOBAaHUEM OyAeT
CIIOCOOCTBOBATH U PA3BUTHUIO €T0 a/IEKBATHOW CAMOOIICHKH.



COJIEP KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH

1. Buomexnonozusa (4 uaca)

[lonaTe OMOTEXHONOTUH. 3a4eM 4YENOBEKYy OHOTEXHOJOTHMH, B YEM UX
OPEUMYIECTBO  Tepel]  XUMHUYeCKMM  CcHHTe30M.  OCHOBHbIE  OMOOOBEKTHI
OMOTEXHOJIOTUH: TMPOMBIIIJICHHBIE MHKPOOPTaHU3MBI, KJIETKH W TKaHU pPaCcTEHUM,
KUBOTHBIX W 4YeNOBeKa, Owokaramm3atopsl. [Ipaktuueckas pabota «IIpumepst
MPUMEHEHUSI OMOJOTHYECKIX OOBEKTOB B TBOCH JKU3HI.

Colpbe nnsi OMOCHHTE3a W OLIEHKa ero Ouosiornyeckoil mneHHoctd. OCHOBHEBIC
UCTOYHHMKHM yriiepona, aszoTa, Qocdopa, MUKpodIeMEeHTOB. McciemoBaHue HOBBIX
MCTOYHUKOB CBIPbs (BKJIFOUAsI BOIIPOCHI €T0 MpeBapUTEIbHON 00paboTKH), pa3padoTKa
HOBBIX THTATEIbHBIX CPEll, B TOM YHCIE BKIIOYAIOMINX OMOCTUMYIATOPHI U JIpyTHe
DJIIEMEHTHI  YIpaBICHHUS W  ONTHMH3AIMM  MPOIECCOB  OWOCHMHTE3a. MeTobl
ONITUMU3AIUUTIUTATEIEHBIX CPEI.

2. Mukpoouonocusn (12 uacos)

[lonmoxkxeHne TPOKAPHOTOB B CHCTEME opraHudeckoro wwupa. CrpoeHue
OakrepuanbHoi kietku. Knaccuduxanus 0akrepuit. Mopdomnorus 6axrepuii. [lpocTsie
M CIIO)KHBIE METONbI OKpalmmBaHus Oaktepuil. Pusmonorus OakTepwii: NHUTaHUE,
IBIXaHUE, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (IKCTpeMO(DHUIbHOCTD,
ocoOeHHOCTH cTpoeHus KieTkH). JlabopatopHas pabora «DukcupoBaHHBIE TIPETAPaATHI
Oakrepuil. Ompenenenne ¢GOpMBI  TMPEMIOKEHHBIX KYJIbTYp MHKPOOPTaHHU3MOB,
UCIIONIb3Ys TMPOCTOW MeToa okpacku» Jlabopatophas pabora «OmnpeneneHue Tumna
KJIETOYHOM CTEHKH METOJIOM OKpaluBaHus 1o ['pamy» (Mpy HaIMYUU PEAKTUBOB).

MonoyHOKHCIIOE W CIUpTOBOe OpokeHue. PDorToTpodHBIE M XeMOTpPO(HBIC
Oaktepun. KuHeTHueckoe  oOmucaHuWe  TpoIEecca pocTa  MUKPOOPTaHU3MOB.
OKCHOHEHIIMANbHAass ~ MojeNlb  pocTa. KuHeTnka rubenn  MUKPOOPTaHHU3MOB.
Jlabopatopnas pabota «[IpuroroBieHne NpmKU3HEHHBIX MPEMapaTOB MOJIOYHOKHUCITBIX
OaxTepuii».

[latorennpie Oaktepun. YymHas Taloyka W dYepHAs CMEPTh, OOTYJIU3M,
cTonOHsK, TyOepkyne3. MHWcropuss OopbObl ¢ OakTepuadbHBIMH  WHOEKITUSIMU.
Jlabopatopnas padota «IloceB cmbiBa ¢ pyk Ha vamku [letpu». JlabopaTtopnas padota
«Bpienenne yucTon KynbTyphl OakTtepuil. MeTon pasBeaeHuil. MeToj UCTOIIAIOIIETO
mrpuxay. JlabopatopHas padota «Mopdomornueckas XapaKTepUCTHUKA BBIJICICHHON
YUCTONW KYJBTYpBI: XapaKTEPUCTHKA KOJIOHMH, (opma OakTepuid, THI KICTOYHOU
CTEHKH.

Boiina 6eckOHEUHOCTH: aHTUOMOTUKH MPOTHB OakTepuii. MexaHu3MBbl JeHCTBUN
aHTUOMOTUKOB. MEXKIeTOYHass KOMMYHHUKalusg Oaktepuit. YyBCTBO KBOpyMa.
Jlaboparopnasi pabora «CpaBHEHHME pOCTa MHUKPOOPraHM3MOB Ha 4Yalllke 0e3 U C
nobasieHus: aHTHOMOTUKOB» HccnenoBartenbekas paborta «lloMck MUKpOOpraHu3MoB
00J1aJJal0IINX aHTATOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenue OaxTepuii uenoBekoMm. KuHeTnueckoe omnucanue OHMOCUHTE3a



MPOAYKTOB MHUKpoOpraHu3dMamu. bakrtepuu, KOTOphIE MOTYT pasjiarath IJIACTHUK.
UccnenoBatenbckast pabora «BbineneHre MOJOYHOKHUCIBIX OAaKTEpUi, HCCIEIOBaHUE
UXAKTUBHOCTH».

Mukpooprauu3mMbl B arpoOMOTeXHONOTUU. MCKyCCTBEHHBIE — acCOIMAlUU
pacteHuii ¢ Mukpoopranuzmamu. HccnenoBarenbckas pabota «BoigeneHue OakTepuit
IIOJIE3HBIX Il PACTCHUN.

3. Jykapuomuueckue opzanuzmbl 6 OuoOmexHon02uu (naecHesvle 2puobl,
oposcrcu, 8600opocau) (12 uacos)

[InecHeBbie rpUOBI MPOAYLIEHTHI OMOJIOTHYECKH aKTUBHBIX BEIIIECTB.

OO6masi xapakTepHCTUKA JPOXOKEH caxapoMuIeToB. McTopusi HCHOJb30BaHUS
TPOXOKEN B TPAAUIITMOHHON OMOTEXHOJOTHHU. TEeXHOJIOTMU BUHOICNUS U XJIeOOeueHus,
CIeUAIM3UPOBAHHBIE pachl Apoxoked. Mertabonusm apoxxked. Peakius criupToBOTO
opoxenus. JlaboparopHasi padota «lloacdeT kieTok apoxokel B kamepe [opseBay.
JlabGoparopnas pabora «OOHapYyKeHHE TMPOAYKTOB CIIUPTOBOTO OPOKEHUS: STHIOBOTO
criupTa W yriekucioro rasa». [logyuyeHue BTOPUYHBIX METAOOJUTOB B JAPOXKKAX.
JIpOoXoKK Kak MPOAYLEHTHI OMOoTOIUIHB. [ToyueHue 1eneBbix OCIKOB B IPOXIKAX.

OCoOEHHOCTH BETeTaTUBHOTO M TIOJIOBOTO Pa3MHOXKCHHS Y APOXKIKEH, 3HAUCHHE
U3Y4YEHUs MHUTO3a W IUTOKWHE3a IS ONTHUMHU3AIMU TPOIECCOB KYJIbTUBUPOBAHUS
JPOACGKEBBIX IITAMMOB, IOHUMAaHUS MPUYUH TATOTEHHOCTH JIPOKIKEH U TpUOOB, MOMCKa
MUIIEHEH (QYHTUIUIOB M pa3pabOTKM HOBBIX JIGKAPCTBEHHBIX IPEMapaTroB.
JlaGopatopHast pabotra «HaOmiomeHue pa3sMHOXKEHHUS — APOAOKEBBIX — KIETOK.
[Ipaktuueckas paborta «llomydyenme TBOpora um Kepupa Ha OCHOBE MOJIOYHOKHCIBIX
Oaktepuit».  Ilpaktuueckas  pabora  «OcHOBHBIE  BHABI KBaca M HX
XapaKTepUCTUKay, <«JIpoX>KM © MOJOYHOKHUCIBIE OaKTEepuH, MPUMEHSEMbIE s
NpOM3BOJICTBA KBacay. llpaktumyeckas paboTa «CpaBHUTENBHBIM aHAIU3 Pa3BUTHS
TPOXOKEH B a’pOOHBIX W aHAPPOOHBIX YCIIOBHUSX. [TpakTrueckas paboTa
«MeTonpl  OIEHKHM  CBOMCTB XJIeOOTEKApHBIX JIPpOoxoke. OcCOOEHHOCTH MPUMEHEHUS
MIPECCOBAHHBIX, CYIICHBIX W WHCTAHTHBIX Jpoxkei». KccmemoBarenbckas paboTa
«Bmusiane  Pu3MKO-XMMUYECKUX (PAKTOPOB HAa KauyeCTBO OMOTEXHOJIOTHYECKOUN
poayKiuu (kBac, kedup, Coip, Xaed u 1Ip.)».

Bonopociu — mepcnekTuBHbIN OOBEKT IJIsi MPOU3BOJCTBA O€NKa W YIIEBOJOB.
buorexHonornueckue METOJbl OYUCTKU TBEPJIBIX, KUAKUX OTXOAOB M ra3000pa3HbIX
0TX0A0B Mpou3BOACTB. CTouyHble BOJbI. CXeMbl OYMCTKU. BHOGUIBTPHI, a’pOTEHKH,
METAHTCHKH, OKCUTEHKH. AKTHUBHBIM WJI WU BXOASIIME B HET0 MHUKPOOPTaHU3MBI.
Hcnonp3oBanue BOAOpOCIEH B OYMCTKE CTOYHBIX BojA. McciemoBaTenbckasi paboTa
«Brmusiane ¢pusnko-xumMudeckux paktopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmayusn (8 uacos)

HacnenctBeHHOCTh ¥ MU3BMEHUYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bunbl m3menuuBocth. IIpaktuueckas padora «MoaudukanuoHHas
M3MEHYUBOCTD (JTUCThS, UTOJIKU C OJHOTO JIEPEBA)».

I'en — wmaTepuanbHbBII HOCUTEIb HACIEICTBEHHOCTH U H3MEHUYHUBOCTH.



Hyxnennossie kuciaotel. JIokanu3aius reHeTUYEeCKOro MaTepuana B KieTke. Jlenenue
kierok. Permmkamus  JIHK. OcHoBHast jgorma  MOJEKYJSIpHOM — OMOJOTHH.
Tpauckpunuus. Tpancnsiius. Myranuu. IIpaktnueckas padota «I'€éH — HHCTPYKIMS 110
cOopke kjeTku (Ha Oucepe WM KOHCTpykTope)». [IpakTuueckas pabora «MyTtarus Ha
OyrepOpose (Jr000i 0OBEKT W3 MpeAblAyIleid paboThl, e U3MEHEHUE WHCTPYKIUU
MPUBEJIET K U3BMEHEHUIO BHEIIIHETO BUIa 00BHEKTA)Y.

5. Bupyconozus. (6 uacos)

[Tonoxenue BUpPYCOB B cHCTEME opraHudeckoro wmupa. Crpykrypa u
XUMUYeCKuil coctaB BupycoB. Kiaccudukanus BupycoB. Pempoaykiiusi BUPYCOB.
[IpocMOTp TOKYMEHTaIbHOTO (hUiIbMa O BUPYCaX.

Bupycet - Bo3Oyautenun — UHPEKIUOHHBIX  Ooje3Hedl.  OHKOBUPYCHI.
bakrepuodaru: crpoenue, cBoicTBa, npumeHeHue. llpaktuueckas pabota. «Meton
pa3Benenuii» [Ipaktuueckas pabora. «TurpoBanue 6akTeprodarosy.

buonorunueckue MeTo1 60pLOBI C BUPYCaMHU.
6. I'ennas unxncenepus u ouomexnonozuu. (8 uacos)

OcHoBBI TeHHOW WHXKeHepuH. Bekropa. Crnernududeckue hepMeHThI OaKTepui.
[Tpaktnueckas pabora «DHIOHYKJICa3bl PECTPUKIMU (pabdoTa C HYKICOTHIHBIMU
MIOCJIEIOBATEIBHOCTSIMH Ha OyMare)y.

bruotexHomornu nmpoaykuuu O6eIKOB B OaKTepHAIBHBIX KyJIbTypax. JlocTmkeHus
TCHHON WH)KEHEPHUU U OMOTEXHOJIOT HH.

CRISPR/Cas — cuctemMa aJanTUBHOTO HMMYHUTETa OaKTepuil W apxeil.
[MpakTrdaeckas pabora «I'ennbie HokHUIBI - CRISPR/Cas (MogenupoBanue Ha Oymare)»

I'MO. Metoast nonydenust ' MO. Urpa-nuckyccusi « Beiurpail rpant Ha co3ianue

I'MOp».
7. Buomexnonozuu 6 scueomnosoocmee (8 uacoe)

JlomecTuKaiusi OCHOBHBIE JIOMAIIIHUE KMBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX
0 TOMECTUKAIMU )KUBOTHBIX (JIUCHIIA, HOPKA U JIp. — SKCIIEPUMEHTBI HAYYHOU IIKOJIBI
akageMuka bensesa). Jluckyccusi «Jlomectukanus, Bce JU PACTEHUS U >KUBOTHBIC,
KOTOpbIE HUBYT DPSJAOM C YEJIOBEKOM MM OJOMAIIHHUBAIOTCA? MOXHO 1M CUHTATH
TapakaHa 0JJOMAlIHEHHBIM KUBOTHBIM ?».

CoBpeMeHHBIE METOABbl B KUBOTHOBOJCTBE: TpPAaHCIUIAHTALUS 3MOPHOHOB,
XUMEpHbIE  JKUBOTHbIe, KJIOHUpoBaHue. [lpaktuueckas pabora «Meroauka
KJIOHUPOBaHHUsI (MOJieIMpoBaHue Ha Oymare).

OcHoBHBIE 00N€3HU >KUBOTHBIX W POJb MATOTEHHBIX MHUKPOOPTaHU3MOB H
Mapa3uToB B Pa3BUTHUM 3a00JIEBAHUM JIOMAIIHUX >KUBOTHBIX M OCHOBHBIX MeEpax
O0prOBI ¢ HUMH; POJb TIOJE3HBIX MHKPOCHMOMOHTOB B OPTaHW3ME IKHUBOTHBIX.
[lonoxurenbHoe u nNO00YHOE (OTPULIATENBHOE) BO3JICUCTBUM AHTUOMOTHKOB Ha
OpraHu3M B XOJI€ JICUCHUS )KUBOTHBIX; LM U 3aJa4d BeTepUHApUu. buotexHonorus
KOpMOBBIX TpenapatoB. llpaktuueckass pabora «CocTaBlieHHME palMOHA MHUTaHUS
KUBOTHOI'O, PACUET PAcXOJ0B Ha cojepxkaHue». MccnegoBarensckas padora «O1eHKa
KauecTBa MOJIOUHOUTIPOAYKIIUK.



8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHble MeTOoAbl cenekuuu. ['ubpuamzanms. dopmel otd6opa. OCHOBHBIE
HaIpaBJICHUs CEJEKUUU: YIyYlIEHUEe YPOKAHHOCTH, YCTOMYMBOCTH K OMOTUYECKUM H
abuotnyeckuM ¢akropam. [Ipaktuueckas padora «BsipamuBaeM ropox. Kak nposectu
CKpEILMBAHUE Y TOPOXA».

OcCHOBHBIE MOAXOABl CENEKUUMU M OUOTEXHOJOTHMU KYJIbTYPHBIX PACTECHUI,
'mbpunuzanus, oTHaJeHHas TUOpPUAN3alMs, HWCKYCCTBEHHBIH OTOOp, TeTepo3uc,
TpaHcopMalusg, MyTareHes3, reHeTH4eckoe penaktupoBanue). Mctopusi cenexkuuu B
Poccun 1 Mupe, uCTOpUs pasBUTHUS BAXKHEUIIUX COPTOB KYJIbTYPHBIX PACTEHUM.

Kak yenoBek MoxeT Moau@uIMpoBaTh pacteHus? ['eHHas nHKeHepust paCTeHUM:
UTo Takoe reHeTHMYecKas HMH)KEHEPHsS pacTeHHil. TpaHCreHHblE pacTeHHs. MeToJbl
nonyuenus.  OOpa3oBaHue  omyxojied y  pacTeHuH.  ArpobakrepualibHas
tpanchopmanus: Ti-mmasmuael.  [enst  T-JIHK.  MonekynsipHO-TeHETHYECKHE
MexaHu3Mbl ~ TpaHchopmanuu. ['eHernueckoe penaktupoBanue. CoBpeMEHHbIE
NOAXOAbl U JOCTHXKEHHUSI TE€HETHYECKOIO0 peAaKkTUpoBaHMs pacTteHuil. [Ipakthueckas
pabota «I'eHOMHBIC HOXHHUIIBI (MoaenupoBanue padboTel cucteMbl CRISP-Cas).

Ecte nu  xu3Hb B mpoOupke? bBHOTEXHOJIOTHS KYJBTYPHBIX pPAacCTCHUM.

UccnenoBarensckast pabota «BolpammBanue pacteHuii B mpoOupke (MOXKHO
BOCTIONIb30BAThCS  PE3yJibTaTaMH MPEABIAYIIUX SKCIEPUMEHTOB IO COCTaBJICHHUIO
MUTATEJIbHBIX PACTBOPOB JIJISl PACTEHHI )».



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA KYPCA
BHEYPOYHOMH JESTEJbHOCTHU

3aHATHS B paMKax MpPOrpaMMbl HAaNpaBi€Hbl Ha OOECHEYEHHE JIOCTHUKEHUS
MIKOJIbHUKAMU  CJHEAYIOIIUX  JIMYHOCTHBIX, METANpeIMETHbIX U  MPEAMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB.

JInYHOCTHBIE pe3yJIbTATHI:

B cgepe epasxcoanckoco eocnumanusii TOTOBHOCTH K KOHCTPYKTHMBHOM
COBMECTHOM JI€SITEIbHOCTHA MPU BBIIIOJIHEHUU UCCIIEIOBAHUN U TIPOEKTOB, CTPEMIICHUE
KB3aUMOIIOHMMAHUIO U B3AaUMOIIOMOIIIH.

B cghepe nampuomuueckoco 6ocnumanus: OTHOLIEHHWE K OHMOJOTHU KaK K
BAKHOM COCTaBISAIOLIECH KyJIbTYpbl, TOPJOCTh 3a BKJAJ POCCUUCKUX U COBETCKUX
YyU€HBIX BPa3BUTHUE MUPOBOM OMOJIOTMYECKOM HAYKH.

B cgpepe Oyxoemo-upascmeennoco eocnumanus. TOTOBHOCTb OILICHMBATh
MOBEJICHUE W TOCTYNKH C MO3UIHUM HPABCTBEHHBIX HOPM WU HOPM SKOJOTHUYECKOU
KyJbTYpbl; MIOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOT'O aCMEKTa JAEATEILHOCTH YEJIOBEKA B
MEJUIIUHE U OUOJIOTHH.

B cgpepe scmemuuyeckoco ocnumanus: TOHUMAHUE pOJM OHOJIOTUU B
dbopMUpPOBaHUY ICTETUUECKOMN KYIbTYpPhl TUYHOCTH.

B cgepe @uszuueckoco eocnumanus, gopmuposanus Kyibmypvl 300p06bi U
IMOYUOHAILHO20 0ON1a20N0NyYUs. OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO U
yCTaHOBKAa Ha 3J0pOBBIM 00pa3 JKU3HU (3A0POBOE MUTaHUE, COOJIOJEHUE
TUTUEHUYECKUX MPAaBUI M HOPM, cOaJaHCHUPOBAHHBIM PEXUM 3aHSATUH M OTIbIXA,
peryisipHasi pu3nyeckasi aKTUBHOCTD); OCO3HAHHE MOCIEACTBUM U HEMPUITHE BPEIHBIX
npuBbIYEK (YIOTpeOICHNE aIKOT0JIsI, HAPKOTUKOB, KYpEeHUE) U MHBIX GOopM Bpena s
(M3UYIECKOT0o U TICUXUYECKOTO 370POBBS; COONIIOACHUE TIpaBUi 0€30IacHOCTH, B TOM
Yuclie HaBBIKM O€30MaCHOTO TMOBEJAEHUS B MPUPOJHON cpene; chHOpMHUPOBAHHOCTH
HaBbIKa peQIICKCUH, YIPABICHUE COOCTBEHHBIM YMOIIMOHATBHBIM COCTOSTHUEM.

B cpepe mpyoosoco socnumanus; akTHBHOE y4acTHE B PEIICHUU MPAKTUIECKUX
3amay (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas) OMOJIOTHYECKON M IKOJIOTHYECKOU
HAIPaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY H3Y4YCHHIO MPOQECcCHid, CBSI3aHHBIX C
OHOJIOTHEH.

B cgepe sKronocuuveckoeo  gocnumawnus: OpUCHTAIMSI Ha TPUMEHEHUE
OMONOTUYECKUX 3HAHWA TIPH PEIICHHH 3aJad B O0JACTH OKPY’KAIOMIEH CpEeIIbl;
OCO3HAHHE IKOJIOTHUECKUX MPOOJIeM M MyTell WX pelIeHUs; TOTOBHOCTh K YYaCTHIO B
MPAKTUYECKONIESITENbHOCTH IKOJOTUYECKON HAIPABIECHHOCTH.

B cgepe nonumanus yemnocmu HayuHoO20 NO3HAHUA: ~OPUCHTAIMS Ha
COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTABICHUI 00 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKAa C MPUPOJHOM M COLMAIBHOM CpPENou;
MOHUMAaHUE PO OMOJIOTHUYECKON HAYKH B ()OPMHUPOBAHUU HAYYHOTO MHUPOBO33PCHHS;
pa3BUTHE HAY4YHOU J1I0003HATEIBLHOCTH, MHTEpPECA K OMOJIOrMYECKOW HayKe, HaBBIKOB
HCCIIEIOBATENBCKOM AEATENBHOCTH.

B cgepe aoanmayuu x uzmensiowumcsa yciosusm cOyuarbHou U NPUpoOHol
cpeovl: aJeKBaTHAs OIEHKA U3MEHSIONIUXCS  YCJIOBUH; MPUHITUE PEUICHUS
(MHAMBUYaTbHOE, B TPYIIE) B HM3MEHAIONIUMXCS YCJIOBUSAX HA OCHOBAaHUM aHAIU3a
OuoJsiornueckoi nHpopmaluy; MIaHUPOBaHUE  JCHUCTBUI B HOBOW CHUTyalluH



Ha OCHOBAHHMH 3HaAHUI OMOJOTMYECKUX 3aKOHOMEPHOCTEH.
MeTanpeaMeTHble pe3yJbTaThl:

B cghepe osnaoenus ynusepcanbrvimu yuebHbiMU NO3HABAMELHLIMU OCUCMBUAMU
ba3zoBbIe JOorMYEeCcKUe NENCTBUA:

® BbBIEBIKITL MW XAPAKTCPU30BATh CYIICCTBCHHLIC IIPU3HAKH OMOJIOTHYECKHUX

00BEKTOB (SIBJICHUIA);

® YCTaHABIMBATh CYIICCTBEHHBIM NpPHU3HAK KIacCU(UKAIMU OHOJOTHUECKHUX
00BEKTOB (SIBICHUMN, MPOIIECCOB), OCHOBAHMS MJisi OOOOIIEHHUS W CpPaBHEHWUS,

KPUTEPUH MPOBOJIUMOIO aHAIN3A;

® (C y‘IéTOM HpCI[J'IO)KCHHOfI OMOJIOTHYECKOU 3a1a49 BBIABJIATH 3dKOHOMCPHOCTH U
MpOTUBOPCHUNUA B PACCMATPHUBACMBIX q)aKTaX )51 Ha6JIIOI[eHI/I$IX; npeajiaratb

KPpUTCPUU IJIA BBIABICHUA SaKOHOMepHOCTeﬁ 151 HpOTI/IBOpe‘II/Iﬁ;

® BLBISIBIIATH I[e(l)I/IL[I/ITBI I/IH(i)OpMaL[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX sl peUICHUA

IIOCTABJICHHOM 3a/1a4H;

® BBUBIEITH TPUYUHHO-CICACTBCHHBIC CBA3U TIIpU HN3YUCHUU OMOJIOTMYECKUX
SIBJICHUU U MponuecCCoOB, ACHAaTb BBIBOAbI C HCIIOJNB30BAHUCM MNOCAYKTHUBHBIX H
HHAYKTUBHBIX yMOSaKJIIOquHﬁ, YMOBaKJ'II-O‘IeHI/If/'I I10 aHaJIOTHH, (1)OpMy.HI/IpOBaTI)

THUIIOTC3bI O B3aUMOCBA3AX,

® CaMOCTOATCIIBHO BLI6I/IpaTL crmoco0 PCUICHUA yqe6H0171 OMOJIOTHYECKOMN 3aJa4H
(CpaBHI/IBaTI) HCCKOJIBKO BAPpHWAHTOB PCIICHUA, BLI6I/IpaTI) HauOoJiee HO}IXO)ISIHII/Iﬁ

C y‘-IéTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITCpI/ICB).
ba3oBbI€ HcClIeI0BATEIHLCKUE ACCTBUS:
® HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJI@,IIOB&TGJII)CKI/Iﬁ HHCTPYMCHT I1O3HAHUA,

e (QopmynupoBaTh BONPOCH, (GUKCUPYIOUIME pa3pblB MEXAY peaTbHbIM U
KEJNAaTeTbHBIM  COCTOSSHUEM  CUTyallMH, OO0BEeKTa, ¢  CaMOCTOSITEIIbHO

YCTaHaBJINBATh HCKOMOC U NAHHOC,

e ¢opmupoBaTh  THUINOTE3Y 00 HCTUHHOCTH  COOCTBEHHBIX  CYXKJICHH,

apryMEHTHUPOBATh CBOIO IMO3ULINIO, MHEHHUE;

® TMPOBOJUTH IO CAaMOCTOATEIBHO COCTABICHHOMY IUIaHY HaOIIoAcHHE,
HECJIOKHBIM OMOJIOTUYECKUM DKCIIEPUMEHT, HEOOJIBIIOE HCCIIEIOBaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH OMOJIOTUUECKOT0 00BhEeKTa (TpoIiecca) u3yueHus,

® [PUYMHHO-CJIEACTBEHHBIX CBA3€H W 3aBUCUMOCTEH OUOJIOTHYECKUX OOBEKTOB

MEXITy COOOM;

® OIIEHMWBATh HA MPUMEHHMOCTb U JIOCTOBEPHOCTHh MH(GOPMAIIHNIO, MOJYyUYEHHYIO B

X01¢€ Ha6JIIOI[eHI/I${ " SKCIICPUMCHTA,

® CaMOCTOSITENBHO (OPMYIMPOBATh OOOOIIEHUS ¥ BBIBOABI 1O PE3yJIbTaTaMm
IPOBEAEHHOTO HAOJIOACHUS, SKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMU OIIEHKHU

JIOCTOBEPHOCTH TIOJYICHHBIX BBIBOJIOB M O000OIICHUI;

® [POrHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTUE OUOJIOTUYECKUX MPOLIECCOB
MHX TOCJIC/ICTBUS B aHAJIOTUYHBIX MM CXOJHBIX CUTYAIUSIX, a TAK)KE BBIJIBUTAThH

MIPENOI0KEHNUS] 00 MX Pa3BUTHUH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.
Pabora ¢ nuadopMarmen:

® [PUMEHSATHh PA3IUYHBIE METOAbl, THCTPYMEHTHI U 3aMPOCHI PHU MOUCKE U OTOOpE
OuoJIorM4ecKod HH(POpMaIMM WJIM JaHHBIX M3 HCTOYHUKOB C YYETOM

MPeITIOKEHHON Y4eOHOM OMOJIOrHYECKOM 3a/1a4H;



BbIOMpATh,  AHAJIM3UPOBAaTh, CUCTEMATU3UPOBaTh W  UHTEPIPETUPOBATH
OMOJOrNYEeCKyI0 HH()OPMALUIO PAa3IUYHBIX BUIOB U (POPM IMPEACTABICHHUS;
HaXOJUTh CXOJHbIE ApTyMEHTHI (IIOTBEPKAAIOUIUE WIH ONPOBEPraloLIie OJIHY U
Ty K€ UJIEI0, BEPCUIO) B Pa3IMYHbIX HHPOPMALMOHHBIX UCTOYHUKAX;
CaMOCTOSITEJILHO BBIOMpPATh ONTHUMAJIbHYIO (pOpMY Ipe/ICTaBlIeHUs: UH(pOpMaUu
U WUTIOCTPUPOBATh pellaeMble 3aJayd HECJIOKHBIMU CXEMaMHM, AuarpaMMaMu,
UHOUTpadUKON 1 UX KOMOMHAIIUSAMU;

OLICHMBATh HAAEKHOCTH OMOJIOTMYECKOW HMHPOpMalUUU 1O  KPUTEPUSM,
NPEIJIOKEHHBIM YYUTENEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO0 MH(POPMALIHIO.

B cghepe osnaoenus ynueepcanvHviMu yueOHbIMU KOMMYHUKAMUBHBIMU OetCcmEUIMU
OO01ieHue:

BOCIPUHHUMATh U (POPMYJIUPOBATH CY>KIEHUS, BbIpAXXaTh 3MOLIUU B TIpoLiecce
BBIMIOJTHEHUS TPAKTUYECKUX U JTA0OPATOPHBIX padoT;
BbIpa)KaTh ce0s1 (CBOIO TOUKY 3pEHMS) B YCTHBIX U TUCBMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOallbHbIE Cpe/CTBa  OOIIEHUS, IOHWMATh 3HAYCHUE
COITMAIbHBIX 3HAKOB, 3HATh M PACIO3HABaTh MPEANOCHUIKA KOH(PIMKTHBIX
CUTyaIui U CMATYaTh KOH(QIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPEHMsI JIPYyTUX, TMPOSBIATh YBAKHUTCIBHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJl¢ JMajora W/WIW JTUCKYCCHU 3a/aBaThb BONPOCHI IO CYIIECTBY
o0cyx/1aeMoi OMOJOTrMYEeCKOM TEeMbl M BBICKA3bIBaTh WUJCH, HAICJICHHbIE Ha
perieHre OMOJOTUYECKOM 3alaud M MOAJAEpX aHUE OJIaroKenaTelbHOCTH
OOIIIEHHS;

COTIOCTAaBJISITh CBOM CYXKIEHHUS C CYXKICHUSMH JAPYTUX YYaCTHHKOB JUAJOra,
O0OHapy’KHUBATh PA3UYMSI U CXOACTBO MO3UIIHI;

NyOJIMYHO TPEACTABISITh PE3YJIbTAThl BHITIOJHEHHOTO OHOJIOTMYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIeIOBaHUSI, TPOECKTA);

CaMOCTOSATEIILHO BHIOMPATh (hOpPMAT BBHICTYIUICHHS C YU4ETOM 3a7a4 MPe3eHTAIluU
¥ 0COOEHHOCTEH ayAWTOPUU M B COOTBETCTBUM C HUM COCTABJISATH YCTHBIE U
IIACbMEHHBIE TEKCTHI C UCIIOJIBb30BAHUEM WILTFOCTPATUBHBIX MAaTEPHUAIOB.

CoBMecTHAY JIEATEILHOCTH (COTPYIHUYECTBO):

MOHUMATh W HCIIONB30BaTh MPEHMYIIECTBA KOMAHJIHOW W WHIWBHIYyaTbHOMN
paboTHI TIPU PEIICHHH KOHKPETHOW OHOJIOTHYECKOU MpoOsIeMbl, 000CHOBBIBATH
HEOOXOAUMOCTh NMTPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJCUCTBHS MPU PEIICHUN
MIOCTaBJICHHON Y4eOHOM 3a1a4H;

IPUHUMATH I1€JIb COBMECTHOHN IEATCIbHOCTH, KOJUICKTHBHO CTPOHUTH JCHCTBHUS
noe€ JOCTKEHUIO: PACIIPEACIIATh POJIH, IOTOBAPUBATHCS, OOCYKIATh MPOIIECC U
pe3yJibTaT COBMECTHOU pabOTHhI;

yMeTh 0000IaTh MHEHHS HECKOJIbKHX JIIOJICH, MPOSBIATH TOTOBHOCTH
PYKOBOJHUTD, BBITTOHATD MOPYYCHHMS, TTOTUUHITHCS;

TJIAHUPOBATh OPTAHHW3AIMI0 COBMECTHOW DPAaOOTHI, OMpPEAENsATh CBOIO POJb (C
y4€TOM MPEANOYTEeHUNH M BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aUMOJICUCTBUS),
pacrpeneaTh 3aJa49d MKy 4YiIeHAMH KOMAaHIbI, Y4acTBOBAaTh B T'PYIIOBBIX
dbopmax paboThl (00CykIeHHs], OOMEH MHEHUSMH, MO3TOBBIE IIITYPMbI U UHBIE);



® BBIIIOJHATH CBOIO 4YacCTb pa6OTBI, AOCTUTATh KAa4YCCTBCHHOI'O PpPE3yJibTaTa II0

CBOEMY HAIIPABJICHUIO U KOOPAMHUPOBATH CBOU JIEUCTBUSA C IPYTMMHU 4YJICHAMU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOIMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBbHO  C(HOPMYJIUPOBAHHBIM  YYaCTHUKAMHU  B3aMMOJEHCTBUS,
CpaBHUBATh PE3yJIbTATHl C UCXOJHOM 3aauyei U BKJIAJ Ka)KIO0I'0 4JIeHAa KOMaHJbI
B JIOCTH)KEHUE PE3yJbTAaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH M TPOSBIATH
TOTOBHOCTH K IIPEIOCTABJICHUIO OTYETA IIEpe IPYIIION;

OBJAJETh CUCTEMOM YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JACHCTBUU, KOTOpas
oOecrieunBaeT C(HOPMUPOBAHHOCTDh COLMAIBHBIX HAaBBIKOB M 3MOIIMOHAJIBHOTO
VHTEJIJICKTa IKOJIbHUKOB.

B ciepe oe6nadenus ynugepcanbhHviMu YUeOHbIMU Pe2VISAMUBHBIMU OeUCMBUAMU:
CaMOoOopraHu3aus:

BBISIBIIATH MPOOJIEMBI [JIsl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHTYaIHsX,
UCIIOJIb3Yys OMOJIOTMYECKUE 3HAHUS,

OPUCHTHPOBATHCSI B PA3IUYHBIX  TOAXOAAaX  MPUHATHS  PEIICHUH
(MHIMBUAYATBHOE, TPUHATHAE PEIICHUS B TPYIIE, MPUHATHE PEUICHUN TPYIIION);
CaMOCTOSITEJIbHO COCTAaBJISITh AITOPUTM pELICHUs 3aJayd (UJIM €ro 4acTh),
BbIOMpaTh CrHoco0 pemieHus y4eOHOM OMOJOrMYecKor 3amauyn Cc  y4€ToMm
UMEIOIINXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATH
npeJiaracMble BapUaHThbl PELIeHNH;

COCTaBJIATh IUIaH JeHCTBMM (IJ1aH peanu3alid HaMEYEeHHOTo ajropurMa
pelieHus), KOPPEeKTUPOBATh MPEAJIOKEHHBI aIrOpUTM € YUYETOM MOTYYECHMS
HOBBIX OMOJIOTHYECKUX 3HaHUN 00 N3ydaeMOM OHOJIOTMYECKOM OOBEKTE;

nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOIB (pediiekcus):

BJIAJIETh CITIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U peIiekcuu;

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYaI[UH U MIpeJiarath IUiaH e€ N3MCHCHHS,
YUUTBHIBATh KOHTEKCT ¥ MPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH
pemieHur  y4eOHOM OMOJIOTMYECKOW 3a/ayu, aJalnTUpPOBaTh pEIICHHE K
MEHSIOIIUMCS O0CTOSITENIbCTBAM;

OOBSCHATH MPUUYNHBI JOCTIKEHUS (HEOCTIXKEHHSI) PE3YIbTATOB JIEITEIbHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIBITY, YMETh HAaXOAWTh IO3UTHBHOE B
IIPOU3OLLIEIIECH CUTYALNH;

BHOCUTh KOPPEKTHUBBI B JCATEIHPHOCTH Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MEHHBIIIUXCS CUTYAINi, YCTAHOBICHHBIX OMMOOK, BOZHUKIIINX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3Y/IbTaTa IEJIN U YCIIOBUSM.

3MOHI/IOHaJ'IBHblf/'I HHTCJJICKT.

pas3in4daTrb, Ha3bIBATb W YIIPABJIATH CO6CTB€HHBIMI/I OMOIIUSAIMHU U OMOLOHUAMHAU
JIPYTHX;

BBIABJIATh U AHAJIU3HUPOBATD IIPUYNHBL 3MOHPII>1;

CTaBUTH ce6$1 Ha MCCTO APYyroro 4€jIOBCKa, IOHNMAaTb MOTHUBbBI 1 HAMCPCHUA

ApYroro,
PEryJIupoBaTh CIOCOO BBIPAKEHUSI IMOIUH.



e [lpunsitue cebs u Apyrux;

® (OCO3HaHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €0 MHEHUIO;

® [IpU3HAaBaTh CBOE MPaBO HA OIIMOKY U TAKOE K€ MPaBo JPYroro;
® OTKpPBITOCTh CEOE U IPYIUM;

® (0CO3HaBaTh HEBO3MOXXHOCTbh KOHTPOJIUPOBAThH BCE BOKPYT;

® OBJAJETb CHUCTEMON YHUBEPCAIbHBIX YYEOHBIX PErYJISTUBHBIX JCHCTBUH,
KoTOpasi oOecrneunBaeT (QOPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTHU
(BHYTpEHHSII MO3MLMS JUYHOCTH), M SKU3HEHHBIX HABBIKOB JIMYHOCTH
(yripaBneHusi cOO0M, CaMOIUCITUTUIMHBI, YCTOWYMBOTO MMOBEACHUS).

IIpeameTHbIe pe3yJbTaThl OCBOCHHUS nporpaMmel B MO03HABATEIILHON
(MHTEIUIeKTYyaIbHOM) cdepe:

— MpUOOPETEHHUE OMbITA UCIIOJIB30BAaHUS METOJIOB OHMOJIOTHUECKONW HAYKH C IETBIO
U3YYCHHSI OMOJOTUYECKUX OOBEKTOB, SIBICHUI W TIPOIIECCOB: HAOJIOJCHUE, OIMCAHHME,
NIPOBEJICHUE HECJOKHBIX OMOJIOTMYECKUX OIBITOB M 3KCIEPUMEHTOB, B TOM YHCJE C
UCIIOJIb30BAHMEM  QHAJOTOBBIX M IU(MPOBBIX  OHWOJIOTMYECKUX  NPHOOPOB U
WHCTPYMCHTOB;

— (opmMupoBaHHe YMEHHUS HHTETPUPOBATH OMOJIOTHYCCKUE 3HAHUS CO 3HAHHMSIMU U3
JAPYTHX YYEOHBIX MPEAMETOB ((PU3MKH, XUMHUHU, reorpaduu, KCTOPUH, 0OIIECTBO3HAHMSI
UT. 1.);

— (opmupoBaHue yMEeHH pemiaTh ydyeOHbIe 3a7ja4l OMOJIOTUYECKOTO COACepKaHus,
BBISIBJISITh  MPUYMHHO-CIIEICTBEHHBIE  CBSI3M,  IMPOBOJUTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIE PACUETHI, /IeJaTh BHIBOJBI HA OCHOBAHUU TOJYUYEHHBIX PE3YIbTaTOB;

— (opmupoBaHne ymMeHUs TUIAHUPOBATH y4eOHOE UCCIIEIOBAHUE WM MPOEKTHYIO
paboTy ¢ yd4eToM TIIOCTaBICHHOW Ienu: (QopMyIUpoBaTh MNpPOOJEMY, TUIOTE3Y U
CTaBUTH 3aJ]a4d HCCJICIOBAHUS, BBIOMPATh AJCKBATHO IOCTABICHHOW IIEJIM METOJIBI,
JIeNaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIIEIOBAHMS WM MMPOCKTHOU NEATEIbHOCTH;

— ¢QopMmupoBaHHe  HWHTEpeca K  yIrIOyOJeHWI0O  OWOJOTMYECKHUX  3HAHUU
(npennpodunbHas TOATOTOBKA H MNpodecCHOHAIbHAS OpPUCHTAIUs) W BHIOOPY
OMoJIOruH Kak Mpo(HIHPHOTO TMpEeaMeTa Ha CTYNEHU CPEIHEro MOJHOTO O0pa3oBaHUs
st Oynyiiei mpodecCUOHANBHONU NEATeIbHOCTH, B 00JIaCTH OMOJIOTUM, MEIUIUHBI,
AKOJIOTUH,TICUXO0JIOTUHU, BETEPUHAPHH, CETHCKOTO XO351CTBA;

— BIAJCHUE HaBbIKaMH paboThl ¢ WHPOpMANMEd ECTEeCTBEHHO-HAYYHOTO
coJiep KaHusl, IPEICTaBIEHHON B pa3HO#l (opme (B BUIE TEKCTa, TAOJIMYHBIX JTaHHBIX,
cxeM, rpaduKOB, [UarpaMM, Mojelel, HN300pakeHui), KPUTHYECKOTO aHaIM3a
nH(OPMAITIH U OLIEHKH €€ IOCTOBEPHOCTH;

— yMEHHE WHTErPHUPOBATH OMOJIOTHYECKHE 3HAHWS CO 3HAHUSAMH JAPYTUX yUIEOHBIX
MPEIMETOB; UHTEPEC K YIrayOJeHUI0 OMOIOTHUECKUX 3HAHUM U BHIOOPY OMOJIOTHHU Kak
npo(UIBHOTO TpeaMeTa Ha YPOBHE CpPEIHEro oOImero oOpa3oBaHUsS I Oyaymien
npoecCHOHanbHON NEeITeTFHOCTH B 00JacTH OWOJIOTHH, MEIWIIMHBI, SKOJOTHH,
BETEPUHAPHH, CEIBCKOTO XO3SIMCTBA, MHINEBONH MPOMBIIIIEHHOCTH, TICUXOJOTHH,
HCKYCCTBA, CIIOPTA - UMETh YETKUE TMPEICTABICHUS O MAaTCPUATHCTHYECCKONW CYITHOCTH
T€HOMOB XUBBIX OPTaHU3MOB H PETYJISIUI0 UX PaOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAMOIIECH CpPEbl, BIUAIONINX HA PA3BUTHE U
CYIIIECTBOBAHUE KUBBIX OPTaHU3MOB, aIallTallui K (paKTopaM OKPY>KAOIIEH CPEIbI;



— 3HaHWE OCHOBHBIX MOJXOJ0B OMOTEXHOJIOIUH, UCIIONb30BAHUS €€ JOCTHKEHUN B
COBPEMEHHOM JKU3HHU YEJIOBEKa, 0COOEHHOCTH MCIOJIb30BAHUS KUBBIX OPraHU3MOB JJIS
ITPOU3BOJICTBEHHBIX HYX]| YEJIOBEKA;

— 3HAHUE OCHOBHBIX TIOJXOJOB CEJIEKUMH U OUOTEXHOJOTMH KYJIbTYPHBIX
pacTeHuil, XxapaKTepru30BaTh FT€HETUYECKA MOIU(DUIIMPOBAHHBIE PACTEHUS, ONIEPUPOBATH
MOHATUSAMU, TUOpUIM3AlMs, OTHAJNEeHHAs TUOpPUAM3aLUs, MCKYCCTBEHHBIH OTOOp,
reTepo3uc, TpaHcpopMalius, MyTareHe3, TeHeTUYECKOE peJaKTUPOBAHNUE;

— TOHMMaHUE€ MOJIEKYJSIDHBIX MEXaHMW3MOB  pPEIM3alUM  HACJIEICTBEHHOMN
uHpopMallMi W  yMEHHUE CBOOOJHO  ONEPUPOBATH OCHOBHBIMH  HOHSITHSIMHU
MOJIEKYJIIDHOM OHOJIOTMM M €€ COBPEMEHHBIX HalpaBIeHUHd — TIE€HOMHKHU,
METareHOMUKH, IPOTEOMUKH;

— 3HaHHE OCHOBHBIX 3a00JIEBaHUI YeIOBEKa, MEXaHM3MOB UX Pa3BUTHs, CIIOCOOaX
UX TUarHOCTUKH U JICUCHMUS;

— (QopMHUpOBaHUE YMEHUS UCIOIL30BaTh MOHATUMHBIN anmapaT ¥ CUMBOJIUYECKUM
SI3bIK TCHETUKH, TPaMOTHOE NPUMEHEHHWE HAay4YHBIX TEPMHUHOB, IOHSATHHA, TEOPHH,
3aKOHOB JJI1 OOBSICHEHUS HAONIOJAeMBIX OHMOJOTHYECKHX OOBEKTOB, SBIIEHUH H
IIPOIIECCOB, MO3BOJISIONMINX 3AJ0KUTH PYHAAMEHT HAYYHOTO MHUPOBO33PEHUS.

B 11eHHOCTHO-OpHEeHTaIIMOHHOM cdepe:

— 3HAaHHUC, 4YTO IMNPUMCHCHHC COBPCMCHHBIX TEXHOJIOTUM MOHCKYHSIpHOﬁ OHoJIOruHU
IMO3BOJACT YCIICHIHO pPCIIaTb TaKHUC 3J'IO6OI[H€BHBI€ HpO6HCMBI, KaK OXpaHa
OKpY)KaIOHleﬁ CpCIHhl, COXpAaHCHHUC 3A0pPOBbA YCJIOBCKA, KOHTPOJIb )41
BOCCTaHOBJICHHCOKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHUE

Tembl

OcHOBHOE coiep:KaHue

JlesiTeIbHOCTDH MIKOJBHUKOB

Tema 1.
buotexnomnorus (4 u)

[TonsiTue  OMOTEXHOJIOTUU. 3a4eM  YEJIOBEKY
OMOTEXHOJIOTHH, B YE€M HX NPEHMYIIECTBO TEpe/]
XUMUYECKUM CHHTE€30M. OCHOBHBIE OHOOOBEKTHI
OMOTEXHOJIOTHH: IIPOMBITTUICHHBIS
MUKpPOOPTaHW3MbI, KICTKM W TKaHU PaCTEHUH,
YKUBOTHBIX M YEJIOBEKA, OMOKATATM3aTOPHI.

Ceippe g OWOCHMHTE3a M OIGHKA €ro
OHMOJIOrNYECKOM [IEHHOCTH.

OcHOBHBIC =~ WCTOYHHMKH  yIJIepojia,  a3oTa,
docdopa, MukposneMeHToB. MccenoBanne HOBBIX
UCTOYHUKOB CBIphSl  (BKJIIOYasi BOIPOCHI  €T0
peaBapUTEILHON 00paboTKH), pa3paboTka HOBBIX
MUTATENbHBIX Cpel, B TOM YHCJIE BKIIOYAIOIIUX
OMOCTUMYIISITOPBI M APYTUE JIEMEHTHI YIIpaBICHUS
U ONTHMHU3AIMU TPOIECCOB OnocuHTe3a. MeToabl
ONTUMM3AIUY TUTATEIIBHBIX CPE].

[TpakTuyeckas padbora
«IIpuMepsl MpUMEHEHUS OUOJIOTUICCKUX
00BEKTOB B TBOCHKU3HU).

Tewma 2.
Muxkpo6uomnorus(12

1)

[TonmoxxeHnne POKaPHOTOB B cucTeMe
opranmdyeckoro mupa. CtpoeHHe OaKTepHUaTbLHON
kietku. Kimaccudukanus 6akTepui.

Mopdomnorus Oaxtepuii. I[IpocTbie U CIOXKHBIE

METONbI OKpamuBaHusg Oaktepuil. DU3NONOTHUS
OakTepwii:  TUTaHUE, JbIXaHUE, pocT U
pa3MHOXKEeHHE. 3HAKOMCTBO C JOMEHOM Apxeu
(OKCTpeMOUIBHOCTh,  OCOOCHHOCTH  CTPOCHHUS
KJICTKH).

MOonOYHOKHCIIOE W CIOUPTOBOE  OpOKEHHUE.

®dotorpodHbIE U XeMOTpOo(HBIE OAKTEPHUH.

[Ipaktuka. JJaboparopHass pabdora
«DUKCUPOBAHHBIC MPETapaThl OAKTEPHIA.
Omnpenenenue GOPMBITIPEIITOKEHHBIX
KYJbTYp MUKPOOPTaHU3MOB, UCTIOJIb3YS
MPOCTOM METOJT OKPACKU».

Jlabopartopnas pabota «OnpeneneHue Tuna
KJIETOYHOW CTEHKH METOJOM OKpAIIMBAHUS
no ['pamy» (IIpu HaTUYUU PEAKTUBOB).
JlaGoparopHas pabota

«IIpuroToBiaeHue MPUKUZHEHHBIX
[IpenapaToB MOJIOYHOKHUCIIBIX

OakTepuny.




Kunernueckoe omnmcanue mporecca  pocTa
MUKpPOOPTaHU3MOB.
OKCHOHEHIMalIbHAas Mozenb pocta. KuHeruka

rudesn MUKpOOpPraHU3MOB.
[laTorennple Oaktepun. YyMHas mamoyka U
YyepHasi CMepTh, OOTYJIN3M, CTOJIOHSK, TyOepKyJIes.

Hcropus O00pBOBI c OaKTepHUanbHBIMU
UHQEKIUAMU.

BoitHa OecKOHEYHOCTH: AaHTHOMOTHMKH MPOTHUB
OakTepHil.

MexaHu3Mbl JNEUCTBUN aHTHOMOTHUKOB.
MexkieTouHass KOMMYHHUKaIus 0aktepuii. UyBCTBO
KBOpyMa.

[IpumeHenue OaxTepuii YEJI0BEKOM.

Kunernyeckoe omnmcanue OWOCHMHTE3a MPOJAYKTOB
MUKpOOpraHu3MaMu. bakTepuu, KOTOpbIE MOTYT
pasnararh IJIACTHUK.
MukpoopraHu3Mbl B arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE — accOolMAallMM  PACTEHUH  C
MUKPOOPTaHU3MaMU

JlaGopartopnas pabota

«IToceB cMmbIBa ¢ pyk Ha yamiku Iletpu».
JlaGopartopnas pabota

«BpieNIeHre YUCTON KYJIBTYPhI OaKTEPUH.
Meron pa3BeeHuUn.

MeToa UCTOIIAIOWIETO ITPUXAN.
JlaGopartopnas pabota
«Mopdonoruueckast XapakTepucTuka
BBIJICJIEHHOW YUCTOU KYJIBTYPHI:
XapaKTepUCTUKA KOJIOHUH, popMa
OaKTepHii, TUI KJIETOUYHON CTEHKNY.
JlabopatopHas padota «CpaBHEHUE pocTa
MHUKpPOOPraHU3MOB Ha Yaiike 0e3 U C
100aBIEHNUS AaHTUOUOTHKOBY.
HccnenoBarensckas padora «I[louck
MUKpPOOPraHU3MOB 00J1aJal0IINX
AHTAarOHNUCTUYECKON aKTUBHOCTBIOY.
Hccnenosarensckas pabora «Briaenenue
MOJIOYHOKHCIIBIX OaKTepUi, UCCIIeI0BaHUE
UX aKTUBHOCTH». MccnenoBaTenbckas
paboTta «BrineneHne6akTepuii MoJe3HBIX
JUISL PACTCHUI.

Tewma 3.
DyKapuOTUYECKHUE
OpraHu3MBbI B
OMOTEXHOJIOTUH
(ntecHeBbIE TPUOHI,
TIPOXKKH,
Bojiopocin) (12 1)

[TnecHeBbIie rpUOBI MPOAYLIEHTHI OUOIOTHYECKH
AKTUBHBIX BEIIECTB

OO6mr1ast XxapakTEepUCTHKA APOXOKEH caXxapOMHIIETOB.
HcTopus ucnosib30BaHus APOXKIKEN B
TPAIUIIUOHHON OMOTEXHOIOTHH.

TexHoI0rrM BUHOJETUS U XJIeOONeUeHusI,
CIIEUATIU3UPOBAHHBIE PACHI IPOXIKEH.
MeTabonu3M JIPOXKIKEH.

Peakuus cnuptoBoro Opoxenus. [lonyyenue
BTOPUYHBIX META0OIUTOB B ApOKKax. poxxu
KaK IPOJIYLEHThl OMOTOILIUB.

JlaGoparopnas paborta «IloacdeT KiIeTok
IpOoxoKeN B kKamepe [ opsieBay.
Jlabopatopnas padota «OOHapyKeHue
MPOJIYKTOB CIUPTOBOI'O OPOKEHUS:
ATHIJIOBOTO CITUPTA U YTIIEKHUCIIOTO Ta3ay.
JlaGoparopnas pabota

«Hab6mronenue pa3sMHOKEHUS
JIPOMIKEBBIX KIIETOK.

[IpakTueckas pabota

«ITonmydyenue TBOpora u kedupa Ha OCHOBE
MOJIOYHOKHCJIBIX OaKTEpHii».




[TonyueHue 1eneBBIX OCTKOB B APOAKKAX.
Oco0OEHHOCTH BET€TATUBHOI'O U IIOJIOBOIO
Pa3MHOXKEHUS y IPOAOKEH, 3HAUCHUE U3YUCHHUS
MUTO3a U IUTOKUHE3A JJISI ONTUMU3AINH MPOLIECCOB
KYJIbTUBUPOBAHUS JPOXKIKEBBIX IIITAMMOB,
MOHUMAaHUSI TPUYUH MATOTEHHOCTH JIPOXIKEH U
rpubOB, MOKUCKA MUIIIEHEW PYHTUIINIOB U
pa3pabOTKK HOBBIX JIEKAPCTBEHHBIX MPEMApaTOB.
Bonopocnu — nepcneKTUBHBIN 00BEKT IS
POU3BOJICTBA O€JIKa U yTIEBOOB.
buorexHonoruueckue METO bl OUUCTKH TBEPBIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX OTX0JI0B
npou3BoAcTB. CTouHbIe BOJIBbI. CXEMBI OUUCTKHU.
buogmibTpel, a9pOTEHKH, METAHTECHKH, OKCUTEHKH.
AKTUBHBIA WJI U BXOSIIME B HETO
MUKpOOpraHu3Mebl. Vcrions30BaHue BOJOpoCiel B
OYHCTKE CTOYHBIX

BO/JI.

[IpakTrueckas pabota «OCHOBHBIE BUJIbI
KBaca U UX XapaKTEePUCTUKA»

«/IpOXKHU U MOJIOYHOKHUCIIBIE

OakTepuu, MPUMEHSIEMBbIE IS
MPOU3BOJICTBA KBAcay.

[IpakTrueckas pabota «CpaBHUTEIbHBIM
aHaJIU3 Pa3BUTHUS IPOXIKEH B a3pOOHBIX U
aHa’POOHBIX YCIOBUSIX.

[IpakTrueckas paboTta «MeTo/Ibl OLICHKU
CBOMCTB XJICOOTIEKAPHBIX IPOXIKEH.
Oco0eHHOCTH TPUMEHEHUS
MIPECCOBAHHBIX,CYIICHBIX U MHCTAHTHBIX
TIPOAKIKEN».

HccnenoBarensckas padora «Bnusaue
(bU3UKO-XUMHUYECKUX (aKTOPOB Ha
KauyeCTBOOMOTEXHOJIOTMUECKOU MPOAYKITUH
(xBac, kedup, cbip, XIe0 U Ap.)».
HccnenoBarensckas pabora «BnusiHue
(bU3UKO-XUMHUYECKIX(AKTOPOB HA POCT
sogopociu (Chlorella vulgaris)».

Tema 4.
HacnencrBennas
uHpopMmarus (8 u)

H&CJ’IGI{CTBGHHOCTB U U3MCHYHNBOCTH — OCHOBHBIC

CBOMCTBA JKUBBIX OpPraHU3MOB. [3MEHUYMBOCTSE.
Bunsl 13MEHYUBOCTE.
I'en — MaTepUuaIbHbIN HOCUTEIIb

HACJIEJICTBEHHOCTH U U3MEHYUBOCTU. HyKiieMHOBBIE
KUCIIOTHI. Jlokanu3anus reHeTHYecKoro marepuania
B KJIETKE. JleeHne KIeToK.

Pennukanus JIHK. OcHoBHas
MOJIEKYJIAPHOU OHoJIOTHH.
Tpancasauus. Myraruu.

Jlorma
TpaHckpumnus.

[TpakTraeckas paboTta
«MoaundukaimoHHas U3MEHUYHMBOCTD
(JIUCTBSI,UTOJIKU C OJTHOTO JAEPEBA)».
[Ipaktnueckas padora «I'eH — UHCTPYKIUs
no cOopke kieTku (Ha Owucepe WU
KOHCTPYKTOPE)».

[IpakTueckas pabota

«Mytamust Ha OyTtepOpoae (710001l 00BEKT
U3 Tpeablaylie padoThl, Ile U3MEHEHUE
WHCTPYKIIMK  TPHUBEACT K  W3MCHCHHIO
BHEIIIHETO BUJIa 00BEKTA).




Tewma 5.
Bupycosnorus (6 1)

[lonoxxeHne BUPYyCOB B CUCTEME OPTraHUYECKOTO
mupa. CTpyKTypa UXUMHAYECKUN COCTAaB BUPYCOB.
Knaccuduxanus Bupycos. Penpoaykuust BUpyCOB.
Bupycsl -Bo30yauTenu nHOEKIMOHHBIX O0JIE3HEH.
OHKOBHUPYCBL.

bakrepuodaru: crpoenue, CBONCTBA, TPUMEHEHUE.
buonoruyeckue MeTo1pl 60pbOBI CBUPYCAMHU

[TpocMOTp TOKYyMEHTaIbHOTO (hUIbMa O
BUpYCaX.

[TpakTuueckas paboTa.

«Meron pa3BeaCHUIN.

[TpakTuyeckas padora.

«TurpoBanue 6axkTepruodaroy.

Tema 6. I'ennas
WH)XCHEPHUS U
OouotexHoaoruu(8 u)

OcHOBBI T€HHOU UHXeHepun. BekTopa.
Cneunduueckue pepMeHThl OaKTEpU.
buortexHonoruu npoaykuuu 0€iIKoB B
OakTepHalIbHBIX KyJIbTypaX. JloCTHKeHUsI TeHHOU
UH)KEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTuBHOTO
umMMyHHUTeTa OakTepuii u apxeir. [MO. Merozsl
nonydenus ' MO.

[TpakTuueckas pabora « IHIOHYKIIEA3bI
pectpukiuu (paboTta ¢ HyKJICOTUTHBIMUM
MOCJIEIOBATEIbHOCTAMUHA Oymare)».
[TpakTuyeckas pabora

«I"ennble HOxHUIB! -CRISPR/Cas
(MozenupoBaHKUE Ha Oymare)y.
Urpa-guckyccus:

«Bprurpaii rpant Hacozaanue I'MO»y.

Tema 7.
BuorexHosnoruu B
’KHUBOTHOBOICTBE (8

1)

JlomecTuKaIs OCHOBHBIX JOMAITHUX KUBOTHBIX;
COBpPEMEHHBIE IKCTIEPUMEHTHI TT0JOMECTHUKAITUN
YKUBOTHBIX (JINCHIIA, HOPKA U JIP. — SKCTICPUMEHTBI
Hay4yHOH IIKOJIbIaKajieMuKka bensea).
CoBpeMeHHBIE METO/IbI B J)KUBOTHOBOJICTBE:
TpPaHCIUIAaHTAUSIXMOPHUOHOB, XUMEPHBIC JKUBOTHBIE,
KJIIOHUPOBAHUE.

OcHoOBHBIE 00JIE3HU KUBOTHBIX U POJIb MATOTCHHBIX
MHUKPOOPTaHU3MOB M Mapa3uTOB B Pa3BUTHHU
3a00J1eBaHUI JOMAITHUX>KUBOTHBIX H OCHOBHBIX
Mepax 00pbOBI ¢ HUMU; POJIb TIOJIC3HBIX
MHUKPOCHUMOHMOHTOB B OpraHW3Me KUBOTHBIX.
[TonoxuTtenbHOE U MOOOYHOE (OTPHUIIATEIIHHOE)
BO3JICCTBUH aHTHOMOTHKOB HA OPTaHU3M B XOJI&
JICUCHUS KUBOTHBIX; 1ISTIH U 3a/1a9H BETCPUHAPHH.
BroTeXHOI0rHIKOPMOBBIX MPEIapaToB.

Huckyccus

«/lomecTukanus, Bce TMPAaCTCHUS U
YKUBOTHBIE, KOTOPBIE KUBYT PAJIOM C
YEJIOBEKOM UM OJOMAlIHUBAOTCA?
Mo3kHO 1 cuhTaThbTapakaHa
OJIOMAIIIHEHHBIM KUBOTHBIM 7.
[TpakTuyeckas pabora

«MeTtonuka KIOHUPOBAHUS
(MozenupoBaHUE HaAOyMmare).
[TpakTuyeckas pabora
«CocTaBneHue palvoHanuTaHus
YKUBOTHOI'O, paCU€T Pacxo/I0B Ha
COJIEpKAHUEY.
HccnenoBatenbekaspadboTa «OneHka
KauecTBa MOJIOYHOUTIPOAYKIIUN.




Tema 8.
buorexHomnornu B
pactenueBojicTBe (10

1)

OcHoBHBIE MeTOABI cenekuuu. ['nbpuauzanus.
®opmbl 0TO0pa. OCHOBHBIE HANPABIICHUS CENEKIINN:
YVIYUIIEHUE YPOKAUHOCTHU, YCTOMUYUBOCTH K
OMOTHYECKUM U a0UOTHUYECKUM (DakTopam.
OCHOBHBIE MTOAXO/IbI CENEKIUU U OMOTEXHOJIOTUU
KyJbTYPHBIX pacTeHuid, [ mbpunuzanus,
oTJajgeHHas THOpUAN3als, UCKYCCTBEHHbBIH 0TOOD,
reTepo3uc, TpaHcpopMalius, MyTareHes,
TreHEeTHYECKOE PEAKTUPOBAHME).

Hcropus cenekuuu B Poccun n Mupe, uctopust
Pa3BUTHS BAXKHEUIIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kax yenoBek MoxeT MoIupUIIMPOBATH paCcTCHUS ?
I'enHas unxxenepus pacreHui: Uto takoe
TE€HEeTUYECKasi MHKEeHepus pacTeHuil. TpaHCcreHHbIe
pacTeHus.

Mertonp!l nonyuenus. O6pa3zoBaHue OMyxoJien y
pacTeHUM.

ArpobakTepuanbHas Tpancopmarus: Ti-
IJ1a3MHUJIBL.

I'enst T-JIHK. MosiekynapHO-TEHETUUECKHUE
MeXaHu3MbI TpaHcopmaruu. ['eHeTnyeckoe
penaktupoBaHue. COBpeMEHHBIE TOAXOABI U
JOCTHKEHUS T€HETUYECKOT0 PENAKTUPOBAHMS
pacTeHuM.

EcTh 11 %u3Hb B IpoOupke?

broTexHONIOrNs KyJabTYPHBIX PACTCHUM.

[TpakTuyeckas padbora

«BsipamuBaeM ropox.Kak nposecTtu
CKpEIIMBAHUE Y TOPOXay.
[TpakTuyeckas pabora

«["eHOMHBIE HOKHHULIBI (MOJETUPOBAHUE
paboThI CUCTEMBI

CRISP-Cas).

HccnenoBarenbckas pabora
«BbIpamuBanue pacTeHU B MPOOUPKE»
(MOKHO BOCTIOJIb30BATHCS
pe3ynbTaTaMy NpeIbIayIINX
HKCIIEPUMEHTOB MO COCTABJICHHUIO
MUTATENIbHBIX PACTBOPOB /IS
pacTeHuii).
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