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I[TOACHUTEJIbHAA 3AIINCKA

AKTyaJIbHOCTh pealiu3allud JIaHHOW NIporpamMmbl OOYyCJIOBIIEHA CaMOil OCOOEHHOCTHIO
MIPOEKTHO-UCCIIEI0BATENbCKOW  JIEATENBHOCTH. JTa  JIEATENbHOCTh  JIGKUT B OCHOBE
MIO3HABATEIILHOTO MHTEpEca peOeHKa, SBISETCS 3aJI0TOM YMEHHUS TUIAHUPOBATh JIIOOBIE AEUCTBUS
U BaXHBIM YCJIOBHEM YCIEIIHOM peanu3auuu uaei. JlioOble W3MEHEHHs COBPEMEHHOIO
oOuiecTBa CBsI3aHbl C IPOEKTaMU M MHCCIENOBAaHUSAMU — B HayKe, TBOpPUYECTBE, OH3HeEce,
o0miecTBeHHON KU3HU. [109TOMY BaXKHBIM JJIEMEHTOM pPAa3BUTHS JIMYHOCTH OOYyYaroIierocs
ABIIsEeTCS (OPMUPOBAHHWE OCHOBHBIX HABBIKOB IMPOEKTHO-UCCIIEAOBATEIBCKON ESTEIbHOCTH.
[Tporpammoii npegycMoTpeHo GOpMUPOBAHKUE COBPEMEHHOTO TEOPETUUYECKOTO YPOBHS 3HAHUH,
a TaKKe U MPAKTHYECKOro OIMbITa paboThl € JIabopaTOpHBIM O0OPYIOBaHHEM, OBJaJICHUE
pUEeMaMU HCCIIEIOBATENILCKON JIeATeNbHOCTH. MeTobl OpraHu3aluu 00pa30BaTEIbHOU U
HAyYHO-UCCIIEIOBATENIbCKON IEATEIbHOCTH MPeAyCcMaTpUBaOT GOpMHUpPOBaHHE Y 00YHaIOIIUXCS
HECTaH/IapTHOI'O0 TBOPYECKOI'O MBIIUIEHUS, CBOOOJbl CAMOBBIPAKEHUS W HMHIUBUIYaIbHOCTU
cyxaeHuit. [l MONMHOTO y4eTa MOTpeOHOCTEH ydalMxcs B IPOrpaMMe HUCIOIB3YETCs
¢ GepeHIIMPOBAHHBINA TTOAX0J], YTO CTUMYJIUPYET yJamerocss K YBEIHMYCHHIO TOTPEOHOCTH B
VHAUBUAYaJIbHON, WHTEJIEKTYaJIbHOM U MO3HABaTENIbHOM JNEATEIIbHOCTH U Pa3BUTUIO HAy4YHO-
HCCJIEIOBATEIbCKUX HaBBIKOB. [Iporpamma craHeT BOCTpeOOBAHHON B MEPBYIO OYepenb
[IKOJIbHUKAMH, KOTOpPbIE HUMEIOT CTOMKHMH HHTEpPEC M COOTBETCTBYIOIIYID MOTHBAIUIO K
M3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA, ECTECTBEHHBIM HayKaM M TeXHOJIOTUsM. B
MOJIPOCTKOBOM BO3pacTe ydalluecs MPOSBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOW WIJIM MHOUN
o0iacT 3HAHWK, HAyYHOM HANpaBICHUH WM MPOPECCHOHATBHONW JAEATENbHOCTH. Takum
o0pa3oM TpoucxoauT (GopMHpOBaHUE TO3HABATEIHLHOW M MPOPECCHOHATBHONW COCTABIISIONICH
JUYHOCTH, IIOMOTraeT YydalleMycs B ONpEIeJIeHUM Oyaylero >KU3HEHHOro IyTM U B
MpoeCCHOHAIIBHOM BBIOOPE TMMOCIE OKOHYAHHS IMIKOJBI. [lom00HOTO poja 3aMHTEpecCOBaHHOCTh
CTUMYJHMPYET TIIOCTOSHHOE JKEJIaHWE IIKOJbHUKA K II03HAHUIO HOBOIO, pAaCIIUpPEHUI0 U
YIIIYyOJICHUIO COOTBETCTBYIOIIMX 3HAHUM, M IMOJYYEHMIO HOBBIX B TOM YHUCIIE NMPAKTHYECKUX
HaBBIKOB, a TAaK)K€ MOTHUBUpPYET ywallerocs Ha npodopueHranuto. [Iporpamma HaieneHa Ha
MOMOIIb PEOCHKY B OCBOEHHHM OCHOB OPIaHU3ALMU M OCYIIECTBICHUS COOCTBEHHOM NMPOEKTHO-
HCCJIEIOBATEIbCKOM I€ATEIbHOCTH, a TAK)KE B IPUOOPETEHNU HEOOXOAMMOrO ONbITa sl paboThI
HaJ WHJIUBUIYyalbHBIM HCCIEIOBaHHEM MU IpoekToM. Kpome Toro, pabora mIKOJbHUKA HaJ
IPOEKTOM WM HCCleloBaHUEM OyAeT CIocoOCTBOBaTb M Pa3BUTHUIO €ro  aJleKBaTHOM
CaMOOLIEHKH.

Cpoxu peanu3zanuu 00pa3oBaTeIbHON MTPOTPAMMBI:

ITo mporpamMmme BHEYpOYHOTO Kypca «3HATOKH IPUPOABL, 7 - 8 KI» MOTYT
3aHuMatbes aetu 13-15 ner. Kype oOyuenus nnanupyercs Ha 1 rox (34 yaca). 3anstue
IPOBOJUTCS OJIUH pa3 B HEJEIIO 110 OJTHOMY Hacy.

COHEPXAHUE KYPCA

1. buorexnonorus (4 gaca) [lonarne OMOTEXHOJIOTHHU. 3aUueM YEJIOBEKY OMOTEXHOJOTHUH, B YEM
WX TMPEUMYIIECTBO TMEepel XUMHYECKHM CHUHTe30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJOTHH:
MPOMBILIUICHHBIE MHUKPOOPTaHU3MBbI, KIETKM U TKAaHU PACTeHHH, >KMBOTHBIX U YEJIOBEKa,
Oounokaranuzatopsl. [IpakTrueckas padora «[Ipumepsl mpuMeHeHUsT OMOIOTUYECKUX 0OBEKTOB B
TBOEH xu3HM». ChIpbe Ui OMOCHHTE3a U OICHKa ero OWOJIOrMYecKoil meHHOCTH. OCHOBHBIC



UCTOYHUKHU yTiepona, a3oTa, (ocdopa, MuKpoaneMeHToB. VccrnenoBanue HOBBIX MCTOYHUKOB
CBIPbsI (BKJIFOYAsi BOTIPOCHI €T0 MPeBAPUTEIBHON 00paboTKN), pa3paboTKa HOBBIX MUTATEIBHBIX
Cped, B TOM YHCJIE BKIIOYAIOMIUX OMOCTUMYJISTOPHI M JApPYrHe 3JEMEHTHl YIpaBICHUS U
ONTUMM3AIMHU MTPOLIECCOB OMOCcCHHTE3a. MeTOoIbl ONTUMH3AINH MUTATENbHBIX CPEe/l.

2. Mukpob6uonorusi (5 dacoB) IlomoxkeHne MPOKApPUOTOB B CHUCTEME OpPraHUYECKOrO MHpA.
Crpoenne OakrepuanbHoil kieTkd. Krnaccudpukamus Oakrepuit. Mopdomorus OGakTepuii.
[IpocTbie W CHOXHBIE METOIBI OKpammBaHus Oakrepuil. dusnonorusi OakTepuil: MHUTaHHE,
IbIXaHUE, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (IKCTpeMO(UIBLHOCTD,
0ocoOeHHOCTH cTpoeHusi kierku). Jlaboparopnas pabora «DUKCUPOBAHHBIE MpenapaThbl
Oaxtepuii. OrmpeneneHre QOpPMbI MPEATOKEHHBIX KYyJIbTYP MHKPOOPTaHU3MOB, HCIOIbB3YS
npoctoii Meron okpacku» Jlaboparophas pabota «OmnpeneneHue TUIA KIECTOYHOW CTEHKHU
METOJIOM OKpaluBaHus 1o ['pamy» (Mpu HAIUYUU PEaKTHUBOB). MOJIOUHOKUCIOE U CIIUPTOBOE
opoxxenne. otorpodHbIe U XeMOTpoHBIC OakTeprun. KnHeTH4eckoe omnmrcanue mporecca pocra
MHUKpPOOPIraHU3MOB. DKCIIOHEHIMaJIbHAs Mojenb pocTa. KuHeTnka rubenn MUKpOOPTraHU3MOB.
JlaboparopHas pabota «IIpurotoBineHue MNPUKU3HEHHBIX MPENApPATOB MOJIOYHOKHCIIBIX
OaxTepuii». Ilatrorennsie 6akrtepun. UyMHas najgouyka v 4epHask CMepTb, OOTYJIU3M, CTOJIOHSK,
TyOepkynes. Ucropus 60pb0bl ¢ OakTepuanbHbiMU HHGeKusaMu. JlaboparopHas pabota «I[loces
cMbpiBa ¢ pyk Ha vamku I[lerpuy». Jlabopartopnas paborta «BblneneHune 4HCTON KyIbTYphI
Oaktepuil. Meton pasBeneHuii. Merton wucTtomaromero mTpuxay. JlabopatopHas paborta
«Mopdornoruueckas XapakTepUCTUKa BBIJCICHHONW YHCTOM KYJIbTYpbl: XapaKTePUCTHKA
KOJIOHWH, (hopma OaKTepWid, THUI KJICTOYHOH CTEHKW». BoitHa OCCKOHEUHOCTH: aHTHOMOTHKU
npoTuB OakTepuil. MexaHM3MBbI JCUCTBHI AHTHOMOTHKOB. MEXKICTOYHASS KOMMYHHKAITHS
Oaktepuii. UyBcTBO KBOopyMma. JlabopaTtopHas padora «CpaBHEHHE pOCTa MUKPOOPTaHU3MOB Ha
yamke ©0e3 u ¢ jgobaBineHuss aHTUOWOTHKOB» MccnemoBarenbckass pabora «llouck
MUKPOOPTaHU3MOB 00JJar0IIUX AHTArOHUCTHUYECKOH aKTUBHOCTHIOY». [IpumeHeHune Oaktepuit
yenoBekoM. KuHetnueckoe onrcaHue OMOCUHTE3a MPOJIYKTOB MUKpoopraHusmamu. bakrepuw,
KOTOpBIE MOTYT pa3niaraTh miuacTuk. McciaenoBaTenbckas pabota «BoiieneHne MOTOYHOKHCITBIX
OakTepuii, WCCIEJOBAaHHE WX AaKTUBHOCTU». MUKpPOOPraHU3MBl B arpOOMOTEXHOJOTHH.
HckyccTBeHHBIE accolMaluu pacTeHUl ¢ MuKpoopranusmamu. HccienoBaTenbckas pabora
«Boinenenue 6akTepuil MOME3HBIX U PACTCHUI».

3. DykapuoTHYeCKrue OpraHU3Mbl B OMOTEXHOJOTUHU (TJIECHEBBIE TPUOBI, IPONOKHU, BOJOPOCIH)
(6 yacoB) IlmecHeBbie TpUOBI MPOAYIEHTHI OHOJOTMYECKH AaKTUBHBIX BemecTB. OOmias
XapakTEepUCTUKA JIPOXOKEH  caxapoOMHUUETOB. McTopus  MCHONB30BaHUS — JIPOXOKEH B
TPaAUITMOHHON OMOTEXHOJIOTHH. TexHomoruu BUHOJIEJIHS " xje0omnedyeHus,
CIIENUATIM3UPOBAHHBIE packl Jpoxoked. Mertabomm3sMm  apoxokei. Peakmust  cmmpTOBOTO
Opoxxenus. JlabGopatopuas pabotra «llomcuer kieTok Jpoxokeid B Kamepe [opsieBay.
JlaboparopHas pabora «OOHapykeHHE MPOTYKTOB CIUPTOBOTO OPOKEHUSI: ITHIIOBOTO CIUPTA U
yIAEKUCIoro Tazay. llomydeHue BTOPHUYHBIX METa0ONMTOB B Jpoxokax. Jlpoxokm Kak
npoayleHTsl OuoTormB. I[lomyuenue 1weneBbix OenkoB B Apoxokax. OcoOeHHOCTH
BET€TaTUBHOIO W TIOJIOBOIO PAa3MHOXKEHHUS VY JIPOXOKEW, 3HAUEHHWE W3Yy4YeHUs MUTO3a U
[ATOKWHE3a [JIi ONTHMH3AlUM TPOIECCOB KYJIbTUBHPOBAHUS JPOXKKEBBIX IITAMMOB,
MOHUMAaHUS TPUYMH TATOTEHHOCTU APOXOKEH W TpuOOB, MOMCKa MHUIIEHEW (YHTHIMIOB W
pa3pabOTKHM HOBBIX JIGKAPCTBEHHBIX mpemnapaToB. JlabopatopHas pabora «HabGmonenune
Pa3MHOXKEHHUS JPOXKIKEBBIX KIeTok». [IpakTuueckas padora «llomydyenue TBopora u kepupa Ha



OCHOBE MOJIOYHOKHCIHBIX Oakrepuit». Ilpaktnueckas pabora «OCHOBHBIE BHUIBI KBaca U HUX
XapaKTEPUCTHKA» «/IpOXOKM U MOJOYHOKHUCIbIE OaKTepuu, MPUMEHsSIEMbIe IS MPOU3BOCTBA
kBacay. [Ipaktnueckass pabora «CpaBHUTENBHBIA aHAIM3 PA3BUTUS IPOXIKEH B adpOOHBIX U
aHa’pOOHBIX ycnmoBUsiX». [IpakTuueckas pabora «MeToapl OLIGHKH CBOWCTB XJICOOMEKAPHBIX
nposxoxei. OCOOCHHOCTH TPUMEHEHHs MPECCOBAHHBIX, CYIICHBIX W HHCTAHTHBIX APOMNOKEH».
HccnenoBarensckas pabora «BnusHue (U3HKO-XUMUYECKHX (PAKTOPOB Ha  KayecTBO
OMOTEXHOJIOTHYECKON mpoayknuu (kBac, kedup, cbip, xiued u ap.)». Bomopocom —
NEePCIEeKTUBHBIA O0BEKT AJI MPOU3BOJCTBA O€NKa U yrieBoJoB. bHOTeXHOIOrn4ecKre MeTO bl
OUMCTKU TBEPJBIX, KUAKUX OTXOJOB U raz000pa3HbIX OTXOAOB MPOU3BOJACTB. CTOUYHBIE BOJIBI.
Cxembl OuHMCTKH. BHOMUIBTPHI, a’dpPOTEHKH, METAHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HI U
BXOJSIIKME B HEro MHUKpPOOpraHu3Msbl. Vcrnonap30BaHME BOLOPOCIEH B OYUCTKE CTOYHBIX BOJ.
HccnenoBatenbckas pabora «BiusHue (U3NKO-XUMHUECKUX (PAKTOPOB HA POCT BOJOPOCIH
(Chlorella vulgaris)».

4. Hacnencrennas mHdpopmanus (4 gacoB) HaciencTBEeHHOCTh U M3MEHYMBOCTH — OCHOBHEIC
CBOMCTBA XUBBIX OpraHu3MoB. M3meHunBocTh. Buasl m3meHunBocth. [IpakTtrueckass padota
«MonuduKamoHHass 3MEHYUBOCTh (JIUCThS, HTOJIKH C OJTHOTO JiepeBa)». [ eH — MaTepuaibHbIN
HOCHUTENIb HACJEACTBEHHOCTH M U3MEHUYMBOCTH. HykinenHoBble KHCIOTHL Jlokanuzanus
reHeTudyeckoro marepuana B kierke. [lenenue knerok. Permmukamus JIHK. OcnHoBHas gorma
MonekyisipHoit 6uonorun. Tpanckpunuus. Tpancnauus. Myrauuu. [Ipaktuueckas pabota «I'en
— UHCTPYKIUs Mo cOopke KieTku (Ha Oucepe wid KOHCTpykTope)». Ilpaktuyeckas paborta
«Myramuss Ha OyrepOponme (m000H OOBEKT W3 MpeaplayIlield padoThl, TIe H3MEHEHUE
WHCTPYKIUU IPUBEJIET K U3MEHEHUIO BHEITHETO BUIa 00BEKTa).

5. Bupycomnorus. (3 yacos) [TonoxeHue BUpycoB B cucTeMe opranndeckoro mupa. CTpykrypa u

XUMUYECKH cocTaB BHUpycoB. Kriaccudukamus Bupyco. Pempoaykiust Bupycos. [Ipocmotp
JOKYMEHTaJIbHOrO (uibMa O BUpycax. Bupycbl - Bo30yauTenu HH(EKIIMOHHBIX OO0JIe3HEH.
OnkoBupycel. bakrepuodaru: crtpoenue, cpoiicTBa, npumeHenue. llpakrtuueckas paborta.
«Meron pa3senenuid» [lpaktuueckas pabota. «TutpoBanue Oakrepuodarony. buomornyeckue
METO/1bl OOPHOBI C BUPYCaMHU.

6. I'ennast urxxeHepust u OuorexHosoruu. (4 yacoB) OCHOBBI T€HHOM MH)XEHepuH. Bekropa.
Cnemuduueckue ¢depmentsl Oaktepuit. [IpakTuueckass pabota «IHIOHYKIIEA3bl PECTPUKIIUU
(paboTa ¢ HYKJIEOTHIHBIMU MOCJEI0BATEIBHOCTAMU Ha Oymare)y». buorexHonoruu npoaykuuu
0enKoB B OaKTepHaJbHBIX KyJIbTypaX. JlOCTHXKEHHS T'€HHOM MHXEHEpHUH U OMOTEXHOJOTHH.
CRISPR/Cas — cucrema aganTHBHOrO HMMYyHUTETa OakTepuil u apxeil. [Ipaktuyeckas padora
«'ennpie HOxHMLBI - CRISPR/Cas (MonenupoBanue Ha 6ymare)» I'MO. Metoasl nomxydeHus
I'MO. Urpa-nuckyccus «Bsiurpaii rpanT Ha cozganue ['MO».

7. buotexHonoruu B JKUBOTHOBOACTBE (4 wyacoB) JlomMecTHKalusi OCHOBHBIE JIOMAIIHHE
JKUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX IO IOMECTUKALINY KUBOTHBIX (JIMCHIIA, HOPKA U JIp. —
HKCIIEPUMEHThl Hay4HOM KONkl akajneMuka benseBa). Jluckyccus «/lomectukauus, Bce
pacTeHUs U )KUBOTHBIE, KOTOPBIE )KUBYT PSIIOM C YEJIOBEKOM UM OJOMAIIHUBAOTCA? MOXHO 11
CUMTaTh TapaKaHa OJOMAIIHEHHBIM XUBOTHBIM?». COBpEMEHHBIE METOJbI B KUBOTHOBOJCTBE:!
TpaHCIIAaHTAlUsl SMOPUOHOB, XHMEpHBIE >KUBOTHBIE, KiIoHUpoBaHue. [IpakTuyeckas pabora
«MeTtoauka KIOHUpOBaHUS (MoJienupoBaHue Ha Oymare). OCHOBHBIE 00JI€3HU )KUBOTHBIX U POJIb
NaTOr€HHBIX MUKPOOPTaHU3MOB M Mapa3uTOB B Pa3BUTUU 3a00JI€BaHUN TOMAIIHUX )KMUBOTHBIX U



OCHOBHBIX Mepax 00pbObl C HUMU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OPTaHU3ME >KMBOTHBIX.
[TonmoxxurenpbHOE M MOOOYHOE (OTPHUIIATEIHHOE) BO3JCHCTBUM AHTHOMOTHKOB HAa OPraHHU3M B
XO0/I€ JIEUYEHHUs SKUBOTHBIX; LIEMM U 3aJayd BETepUHAPUU. DBHOTEXHOJIOTHS KOPMOBBIX
npemapatoB. [lpaktuueckas pabora «CocCTaBleHHE paldOHa MUTAHHS KUBOTHOTO, pacueT
pacxonoB Ha cojnepxaHue». MccinenoBarenbckas pabora «OleHka KadecTBa MOJIOUHOU

MPOTYKLIUK.

8. buorexHonoruu B pacteHueBoACTBE (4 yacoB) OCHOBHBIE METO/bI ceNeKIuu. [ nbpuansanusi.
®opmbl 0TO00pa. OCHOBHBIE HAIPABJICHUS CEJICKIUH: YIyUIIEHUE YPO)KalHOCTH, YCTOMUMBOCTH
K OMoTHUecKUM U abuotudeckuM Qaxtopam. [Ipaktuueckas pabota «BslpammBaem ropox. Kak
IPOBECTU CKpeLIMBaHUE Yy Tropoxa». OCHOBHbIE MOJIXOAbl CEJIEKIMH U OHOTEXHOJIOTUU
KyJbTYpHBIX pacTeHud, ['mOpunmzanus, oTnaneHHas TruOpuau3anys, UCKYCCTBEHHBIH 0OTOOD,
reTepo3uc, TpaHchopMmalys, MyTareHe3, FeHeTH4eCKOe peJakTiupoBaHue). Mcropus cenexuuu B
Poccnn m mMupe, UCTOpHUS pa3sBUTUSA BaXHEHIIUMX COPTOB KYJIBTYPHBIX pacTeHHH. Kak uenoBek
MoOKeT MojupuuupoBarh pacteHusa? ['eHHas uHxKeHepus pacTeHuil: YTo Takoe reHeThyeckas
WH)XXEHepusl pacTeHUid. TpaHcreHHble pacTeHus. Meronbl nonyuenus. O6pa3oBaHue onyxosen y
pacTeHuil.

IINTAHUPYEMBIE PE3VJIbTATDBI

3aHaTHS B paMKax IporpaMmMbl HalpaBJICHbI Ha obOecreycHue JOCTHXXCHHA IIKOJIBHUKaMU
CICAYIOUX JINYHOCTHBIX, MCTAIIPECAMETHBIX U ITPECAMCETHBIX 06p830BaTeJ'H:>HLIX PE3YyJIbTATOB.

JInuHocTHble pe3yabTaThl: B chepe rpaxkaaHCKOro BOCHMTaHUS: TOTOBHOCTh K
KOHCTPYKTUBHOI COBMECTHOM J€ATENbHOCTH IPHU BBINOJIHEHUHM HCCIEAOBAHUNH M IPOEKTOB,
CTpeMJICHHE K B3aMMOIOHMMAHHUIO U B3aUMOIIOMOIIU. B cdepe maTpuoTuyeckoro BOCIUTAHUS:
OTHOLIEHHE K OWOJIOTMM KaK K BaXHOM COCTaBISIIOIIEH KyJIbTYphbl, TOPAOCTh 3a BKJIAJ
POCCUHMCKMX M COBETCKMX YUYEHBIX B pa3BUTHE MHPOBOM Ouonormueckoil Hayku. B cdepe
JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA: TOTOBHOCTb OIICHMBATh IIOBEICHHE M IIOCTYNKH C
MO3UIMM HPAaBCTBEHHBIX HOPM U HOPM DKOJIOTMYECKOM KYJIbTYpBI; OHUMAHUE 3HAYMMOCTHU
HPaBCTBEHHOI'O acleKTa JesTelNbHOCTH 4YelloBeKa B MeIullMHe U Ouosoruu. B cdepe
HCTETUYECKOr0 BOCHUTAHMA: IMOHMMAaHUE pOJIM OHONOTMU B (POPMHUPOBAHMHM ICTETHUECKOM
KyJBTYpBl JIMYHOCTHU; COOJIIOJJCHUE MpaBUJI O0€30MACHOCTH, B TOM YHCIIE HAaBBIKM 0€3011aCHOTrO
MOBE/IECHNUS B TMPUPOAHOU cpede; CHOPMHUPOBAHHOCTh HaBbIKA pediekcuu, ynpaBieHUue
COOCTBEHHBIM HMOLIMOHAIBHBIM coOcTOsiHUEM. B cdepe TpynoBoro BOCHHUTAHMS: AKTHBHOE
ydyacTM€ B pEIICHWH TMPaKTUYeCKUX 3ahad (B paMKax CEeMbM, LIKOJIBI, TOpoAa, Kpas)
OMOJOTUYECKOH M SKOJOTMYECKON HampaBiICHHOCTH, WHTEPEC K MPaKTUYECKOMY H3YYEHHIO
npodeccuil, CBA3aHHBIX ¢ Ouojoruei. B cdepe skonmornyeckoro BOCHHUTAHUS: OpUEHTALUS Ha
npUMeHeHHe OMOJIOTHUECKUX 3HAHWH MpU pelIeHUM 337a4 B OOJIACTH OKpY’Kalolleld cpesbl;
OCO3HAHME DSKOJOTWYECKMX NpoOJeM M MyTel HX pelIeHHs; TOTOBHOCTh K YYacTHIO B
NPAaKTUYECKON JIEeSATETbHOCTH HKOJOTMUYECKON HAIlpaBIeHHOCTH. B chepe moHuMaHus IEHHOCTH
HAyYyHOTO MO3HAHUS: OPHEHTAllMs Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEICTaBICHUN 00
OCHOBHBIX OHOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS3AX 4YeJOBEKa C MPUPOAHOH U
COLIMAJILHOM cpeloi; MOHUMaHHE PpOJIM OHMOJIOTHYECKOW HayKd B (OPMUPOBAHUU HAYyYHOTO
MHUPOBO33PEHUS; pa3BUTHE HAYYHOU JII0OOO3HATENBHOCTH, MHTEpeca K OMOJIOTMYECcKOil Hayke,
HaBBIKOB MCCJIEIOBATENBCKOM JIEATENbHOCTH. B cdepe agantanuu K U3MEHSIOUIMMCS YCIOBUSAM
COLIMAJILHOW W TIPUPOJHOM Cpenbl: aJieKBaTHAs OLEHKAa W3MEHSIOLIUXCSl YCIOBUM; IPUHATHE



pemieHus: (MHOUBUIYyalIbHOE, B TPYINE) B U3MEHSIOIIMXCS YCIOBHSX Ha OCHOBAaHUHU aHalIM3a
Ounonornveckord MH(pOpPMAIMK, TUIAHUPOBAHWE NEHCTBUH B HOBOW CHUTyallMM HAa OCHOBAaHUU
3HaHUU OMOJIOTMYECKHX 3aKOHOMEPHOCTEH.

MertanpeamMeTHble pe3yJbTaThl: B cdepe oBianeHus yHHBEPCAIBHBIMH  y4eOHBIMHU
M03HABATEIIbHBIMU  JACUCTBUSAMU. bBa3oBble Jiornvyeckue JAeMCTBUA: BBIBIATE U
XapaKTepU30BaTh  CYIISCTBEHHBIC  MPHU3HAKA  OMOJOTUYECKUX  OOBEKTOB  (SIBICHUH);
yCTaHABJIMBATh CYHIECTBEHHBIH MPHU3HAK KIACCU(PUKAIIMH OMOJIOTHYECKUX OOBEKTOB (SIBICHUM,
MPOLIECCOB), OCHOBAaHUA 11 00OOIIEHUS U CpaBHEHMs, KPUTEPUU MPOBOAMMOIO aHaIM3a; C
y4€TOM MPEJIOKEHHON OMOJIOrMYECKOi 3a1a4l BBISBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUs B
paccMaTpuBaeMbIX (akTax W HaOMIOACHUAX; MpeasiaraTb KpPUTEPUU JUIS  BBISBJICHUS
3aKOHOMEPHOCTe M  MPOTUBOPEYUH; BBIABIATH  JeDUUUTHl  HWHGOPMALMU, JAHHBIX,
HEOOXOUMBIX JIJISl PELICHUS MOCTaBICHHOMN 3aJa4u; BBISBISATH NPUUUHHO-CIIEACTBEHHbBIE CBSI3U
0P W3YYeHHH OMOJOTMYECKHX SIBJICHHH W TIPOLIECCOB; JeNaTh BBIBOJBI C HCIOJIb30BAHHUEM
JNEAYKTUBHBIX M MHAYKTUBHBIX  YMO3AaKJIIOYEHWH, YMO3aKIIOYEHUH 10  aHAJIOTHH,
(GopMyIUpOBaTh TUIIOTE3bl O B3aMMOCBS3SX; CAMOCTOSITENIbHO BBIOMpATh CHOCOO pelIeHus
yueOHOI Ounosiornyeckol 3agaun (CpaBHMBAaTh HECKOJBKO BapHaHTOB pEIICHHUS, BBIOMPATh
Haubosee MOAXOMALIMI ¢ Yy4ETOM CaMOCTOSTENILHO BBIICICHHBIX KpuTepueB). ba3oBble
HCCJIeI0BATEIbCKHE AeHCTBHSA . HCII0Ib30BaTh BOIPOCHl KAaK MCCIIE0BATEIbCKUIT NHCTPYMEHT
no3HaHus; (QOpPMYIUpPOBATh BOMPOCH, (UKCHUPYIOIIUE Pa3pblB  MEXAY pEalbHBIM U
JKEJIaTeIbHBIM COCTOSIHUEM CUTYalluH, 0OBEKTa, U CAMOCTOATEIHHO YCTAaHABIMBATh MCKOMOE U
JaHHOE; (OPMHPOBATH THIIOTE3Y 00 MCTHHHOCTH COOCTBEHHBIX CYXKIECHHH, apryMEeHTHPOBAThH
CBOIO IO3UIIMI0, MHEHHE; MPOBOJUTH I10 CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HaOJI0/IEHUE,
HECJIO)KHBI OMOJIOTMYECKHIM AKCHEPUMEHT, HEOOJbIIOE HCCIEJOBAHUE [0 YCTAHOBJICHUIO
0coOeHHOCTEl Ouosiornyeckoro o00beKTa (Ipolecca) H3y4EHHs, MPUYUHHO-CIEICTBEHHBIX
CBsi3el U 3aBUCUMOCTEH OMOJOrMYecKuX 0ObEKTOB MEXAY COOOM; OIleHUBAaTh HA MPUMEHUMOCTh
U JIOCTOBEPHOCTh HMH(OpMAIMIO, NOJIYYEHHYI0 B XoJe HaOJIOAEHUS U OSKCIEPUMEHTa;
CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yabTaTaM MPOBEIEHHOTO
HaOJIOIeHUs, SKCIIEPUMEHTA, BIa/leTh WHCTPYMEHTAMH OLIEHKH JOCTOBEPHOCTH MOJIyYEHHBIX
BBIBOJIOB U OOOOIIIEHUI; MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIEe pa3BUTHE OMOJOTUUECKHUX
IIPOLIECCOB U MX MOCJIEICTBUS B AaHAJOTUYHBIX WM CXOJHBIX CUTyallMsIX, a TaKXe BbIABUIaTh
IPENIOJIOKEHNs 00 UX Pa3BUTHUH B HOBBIX YCIOBUSAX M KOHTekcTax. Padora ¢ mndopmaunmeii:
INPUMEHSTh pa3jMYHble METO/bl, MHCTPYMEHThl M 3alpochl NpH MOHCKE U O0TOOope
Ouonoruueckoi MHGOPMALMK WM JAAHHBIX U3 UCTOYHHMKOB C YYETOM MpPEAJIOKEHHON yuyeOHOMH
Ouosornyeckoi 3a1aun; BbIOMPATh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH
OMoNIornYecKyto HH(OPMAIHIO PA3IMYHBIX BUIOB U (DOPM NpeACTaBIEHUS; HAXOIUTh CXO/HBIC
apryMeHThl (IIOJITBEPXJAIOLINE WM OINPOBEpralolive OJHYy M Ty XK€ HJCI0, BEpPCHI0) B
Pa3INYHBIX WH(POPMAIMOHHBIX HCTOYHHUKAX; CAMOCTOSATENIBHO BHIOMpATh ONTHUMAIBbHYIO (GOPMY
IpeJICTaBlIeHUsT HHPOpMAIMK U WILIIOCTPUPOBATh pellaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
quarpamMmamu, UHOM rpadukoi U MX KOMOWHAIUSMU; OLEHUBATh HAJIEKHOCTh OMOIOTHYECKON
uHpOpMallMM 1O KPUTEPUSM, TMPEAJIOKEHHBIM  y4yuTeleM Wil  CchOPMYIHPOBAHHBIM
CaMOCTOSITENIbHO; 3allOMHUHATh U CUCTEMAaTU3MPOBATh OMOJIIOTHYECKYIO HH(DOPMAITHIO.

B cdepe oBnaneHus yHHBepCaJbHBIMH Y4YeOHbIMH KOMMYHMKATHBHBIMH JAelCTBHSIMH
OOmenue: BOCIpUHUMATh M (OPMYIUPOBATH CYXKICHHS, BbIpakaTh SMOLIMHM B TpoIlecce
BBIMIOJTHEHHS] IPAKTUYECKUX U Ja00paTOpHBIX paboT; BbIpakaTh ce0s (CBOIO TOUKY 3pEHHS) B



YCTHBIX M MMHCBMEHHBIX TEKCTaX; paclo3HaBaTh HEBEpOATbHBIC CPEACTBA OOIICHMUS, TIOHUMATh
3HAUEHUE COIMATLHBIX 3HAKOB, 3HATh M PACIO3HABATH MPEIMOCHUIKU KOH(MIMKTHBIX CUTYallHid 1
CMSTYaTh KOH(MDIUKTHI, BECTH TIEPErOBOPHI; IMOHUMATh HAMEpPEHUs JPYTHX, MPOSBIATH
YBOXHUTEIHLHOE OTHOIICHHWE K COOECeTHUKY W B KOPPEKTHOW Qopme (GopMyIupoBaTh CBOU
BO3PaXCHHUS; B XOJ€ JUaliora W/WiM AUCKYCCHH 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOi
OHMOJIOTMYECKON TEMbI M BHICKA3bIBATh UJICH, HAIICIICHHBIC HAa PEIICHUE OMOJIOTHYECKON 3a/1aui U
NoJIep)KaHue OJIaroKeNaTeIbHOCTH OOIICHHS, COIOCTaBIISITh CBOU CYXKICHUS C CYKICHHUSIMU
NPYTUX Y4YacTHUKOB Juaiiora, OOHApY)KUBATh pa3IM4YMs W CXOJCTBO IO3UIHUHA;  ITYOJIUYHO
NpPEICTaBISATh  PE3YJIbTaThl  BBIIOJHCHHOTO  OWMOJIOTMYECKOTO  OMbBITa  (PKCIEPUMEHTA,
UCCIICIOBAHHUS, TIPOCKTA).

CoBMecTHasi J1eATENbHOCTh (COTPYAHUYECTBO): TMOHMMATh M HUCIOJB30BaTh MPEUMYILIECTBA
KOMaHJAHON U MHJIMBUIYaJbHOU pabOThl IPU PEUICHUH KOHKPETHON OMOJIOrHYecKoi mpoOiemsl,
000CHOBBIBaTh HEOOXOAMMOCTh TPUMEHEHHS TPYIIIOBBIX ()OPM B3aHMMOACUCTBUS MPH PEIICHUH
MOCTaBJICHHOW y4eOHOM 3ajauyd; MPUHUMATH II€JIb COBMECTHOM NEATEIbHOCTH, KOJUICKTUBHO
CTPOUTH JACUCTBUS 1O €€ JOCTHKCHHIO: paCIpeNeNiaTh pPOJIM, JOTOBAPUBATHCS, OOCYXKIATh
MpOLIECC U PE3YJIbTAT COBMECTHOW PabOThI; yMeTh 0000IIaTh MHEHHS HECKOJBKUX JIIOJACH,
MPOSIBIISATE TOTOBHOCTb PYKOBOIUTH, BBINONHITH MOPYYCHHs, MOJUYUHATHCSA; IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOW paboOThl, OMpeneisITh CBOI poiib (C y4€TOM MpPENNouYTEeHUN u
BO3MOXXHOCTEH BCEX YYaCTHMKOB B3aMMOJCHCTBHSI), pacHpeleNaTh 3aJauyd MEeXAy WIeHAMU
KOMaH/bl, Y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCYKIeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYpMBl U HMHBIE); BBIIOJIHATH CBOIO YacTh pabOTHI, JTOCTUTATh KadeCTBEHHOTO
pe3ysbTara 1o CBOEMY HAIPaBJICHUIO U KOOPAUHUPOBATH CBOM JCHCTBUS C JPYTMMH UYJICHAMU
KOMaHJIpl;  OIIGHWBAaTh KadeCTBO CBOETO BKJIaga B OOMMH MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENIbHO CHOPMYIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS; CPAaBHUBATH PE3YJIbTAThI
C UCXOAHOM 3a7aueil n BKJIAJ KaXJI0TO WieHa KOMaH/bl B JOCTH)KEHUE PE3YIbTaTOB, PA3/EIATh
cdepy OTBETCTBEHHOCTH U MPOSIBIISATH TOTOBHOCTh K MPEIOCTABICHUIO OTUETA MEpe]] IPYIIION;
OBJIQJIETh CHUCTEMOH YHHBEpCAJIbHBIX KOMMYHUKAaTHUBHBIX IEHCTBUI, KOTOpas oOecreyuBaeT
c(hOpPMUPOBAHHOCTh COLIMATBHBIX HABBIKOB UM AMOIIMOHAIBHOTO HWHTEIJIEKTa IIKOJHLHUKOB. B
chepe  OBIAJEHUS  YHUBEPCATBHBIMH  YUEOHBIMH  PETYJISTHBHBIMH  JCHCTBUSMH:
CamoopraHu3anus: BBISBIATH MPOOJIEMBI /ISl PEIICHUs B KU3HEHHBIX U YYCOHBIX CHUTYaIUsX,
UCIOJNIb3YSl OMOJIOTMUECKHE 3HAHUSA, OpPUEHTUPOBATHCS B PA3JIMYHBIX IMOAXOAAX NPUHATHUS
pemieHnid (MHAUBUAYAIbHOE, TPHHITHE PEIICHUS B TPYINIE, NMPUHATHE PEHICHWH TPYIIIOH ),
CaMOCTOSITENIbHO COCTaBJIATh AJITOPUTM pPELIEHUs 3aJaud (WM €ro 4acTh), BBIOMpATh CIOCo0
peleHnss yueOHOM OMOJIOTMYECKON 3aaud ¢ Y4€TOM MMEIOLIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh Mpe/jiaraeMble BapHaHThl PEIICHWH; COCTABIATH IUIAH
OeicTBUil  (MaH peanu3alid  HAMEUEHHOTO alTOpUTMa pelIeHHs), KOPPEKTUPOBATH
IPEUIOKEHHBIN aJTOPUTM C YYETOM MOJYYSHHS HOBBIX OMOJIOTMYECKUX 3HAHUH 00 M3ydaeMoM
OunonoruueckoM o0beKTe; JesaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a pemieHrne. CaMOKOHTPOJIb
(pedmekcus): BIageTh crocob0aMu CaMOKOHTPOJIS, CAMOMOTHMBAIMK W pedJeKkcud; JaBaTh
aJIeKBaTHYIO OILIGHKY CHUTyallUd W MpejuiaraTh IUIaH €€ M3MEHEHUS; YUYUTHIBaTh KOHTEKCT U
MpEBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUU y4eOHON OHOJIOTrHYecKon
3aJaud, aJanTUpOBaTh pPELICHHE K MEHSIOIMMCS OO0CTOATENbCTBAM;  OOBSICHATH HMPUUHUHBI
JOCTIDKEHUS (HEIOCTHIKEHMSI) PE3y/bTaTOB JESTEIbHOCTH, JaBaTh OLCHKY NPHOOPETEHHOMY
OTBITY, YMETh HAXOIUTh MO3UTHUBHOE B NPOM3OLIEAIICH CUTYal[MH; BHOCHTH KOPPEKTHBHI B
NeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHUBIIMXCS CHTYallUd, YCTAHOBJICHHBIX



OIMOOK, BO3HUKIIMX TPYIHOCTEH; OLIEHWBATh COOTBETCTBUE pE3yNbTaTa LEIH U YCIOBHUSIM.
OMOLMOHATIBHBIN WHTEIUIEKT: pa3ifNyaTh, Ha3bIBaTh W YIPABIATH COOCTBEHHBIMU SMOLHUSMHU U
SMOLUSAMH JIPYTUX; BBIABIATh M AHAIM3MPOBATH NPUYHMHBI SMOLMK; CTaBUTh ce0sl HA MECTO
Jpyroro 4ejoBeKa, IMOHMMAaTh MOTHBBl M HAMEPEHHUs JPYroro;  peryjiupoBaTh CIOCOO
BbIpakeHUs sMonuid. [IpunaTHe ceGs M APYrux; OCO3HAHHO OTHOCHTHCS K JIPYIOMY YEIIOBEKY,
€ro MHEHHIO; MPU3HABaTh CBOE MPaBO Ha OIMMOKY U TaKOE K€ MPaBO IPYroro; OTKPHITOCTH cebe
U JIpYyT'MM; OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIUPOBATH BCE BOKPYT; OBJIAJETh CHUCTEMOU
YHHUBEpPCAJIbHBIX YUEOHBIX PETyJsATUBHBIX JEHCTBUH, KOTOpas oOecreunBaeT (OpMUPOBaHUE
CMBICJIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSISI TO3UIUS JIMYHOCTH), U >KU3HEHHBIX HABBIKOB
JUYHOCTH (yIpaBlieHUs] cO0O0#, CaMOAMCUMIUIMHBI, YCTOWYMBOTO moBeaeHus). IlpenmerHsie
pe3yibTaThl OCBOEHHS IporpamMmbl B  mo3HaBaTenbHOM (MHTEIUIEKTyalbHOH) cdepe: —
nproOpeTeHne OIbITa HCIIOJIB30BAaHUS METOAOB OHOJOTHYECKOW HAYKH C LEIbI0 H3y4YCHHUs
OMOJIOTMYECKUX OOBEKTOB, SIBIICHUW M IMPOIECCOB: HAOIIOJCHUE, ONMUCAaHUE, IPOBEICHUE
HECJIO)KHBIX OWOJIOTUYECKUX OIBITOB W HKCIEPUMEHTOB, B TOM 4YHUCJIE C HCIOJIb30BaHUEM
AQHAJIOTOBBIX U LU(MPOBBIX OMONOTHUECKUX NPUOOPOB M HMHCTPYMEHTOB; — (OopMHUpOBaHUE
YMEHHsI UHTETPUPOBATh OMOJOTHYECKHE 3HAHUS CO 3HAHUSMHU U3 JPYrUX Y4eOHBIX MPEAMETOB
(¢usuku, xumuu, reorpaduu, UCTOPUU, OOIIECTBO3HAHUA U T. 1.); — (HOPMUPOBAHHE YMEHHIA
pemathy yuyeOHbIE 3a7aud OMOJIOTMYECKOIO COJEpP’KaHUs, BBIABIATH INPUYUHHO-CIIEICTBEHHBIE
CBSI3M, MPOBOJIUTh KAaUECTBEHHBIE U KOJMYECTBEHHBIE PACUETHI, JEJIaTh BBHIBOJBI HA OCHOBAHUU
MOJIyYEHHBIX PE3YJIbTaTOB; — (POPMUPOBAHUE YMEHHUS INIAHUPOBATh YU€OHOE MCCIIEA0BaHUE UITU
NPOCKTHYIO paboTy ¢ y4eTOM MOCTaBJIEHHOW Imeiu: (hOpMYIHpOBAaTh MPOOIEMY, TUIIOTE3Y U
CTaBUTh 3aJa4d HCCIEIOBaHUs, BBHIOMpATh AJCKBATHO TMOCTAaBICHHOW LEIM METOAbI, JeNaTh
BBIBOJIBI IO pe3ysibTaTaM HCCIEAOBAHUS WM IMPOCKTHOM JeATelbHOCTH; — (OpMUpPOBaHUE
UHTEpeca K YrayOsieHuio OHOJIOTMUECKHMX 3HaHWW (mpenmpoduibHas MOJArOTOBKA U
npodeccuoHagbHas OpUEHTAIMs) U BEIOOPY OMOJIOTMH KaK MPOQUILHOTO MpeMeTa Ha CTYIEHU
CPEIHEro MOJHOro oOpa3oBaHus s Oyaymied nMpodeccHOHANbHOM AesTeNbHOCTH, B 00JacTH
OMOJOTUM, MEIULIMHBI, S3KOJOTUHU, IICHUXOJIOTWH, BETEPUHApPUH, CEJIBCKOTO0 XO034HCTBA;
BJIaJICHHE HaBblkaMM paboThl ¢ MH(OpMalLMeld eCTECTBEHHO-HAyYHOIO  COJIEp’KaHus,
MPEICTABICHHOW B pa3HOW (opme (B BUIE TEKCTa, TAOIMYHBIX JAHHBIX, CXE€M, TpaduKOB,
auarpamm, Mojened, H300pakeHui), KPUTUYECKOro aHajau3a HH(GOpMaluud U OLEHKH ee
JIOCTOBEPHOCTH; — YMEHHE HHTErpUpoBaTh OHOJIOTMYECKHE 3HAHHMS CO 3HAHUSAMH JPYrHX
y4eOHBIX MPEIMETOB; HHTEPEC K YIITYOJCHUIO OMOJIOTHYECKUX 3HAaHUM M BBIOOpY OMOJIOTHH Kak
npodWIbHOTO MpeaMeTa Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus A Oyayiuei
npodecCHOHATBHON AEATENbHOCTH B 00JIACTH OMOJIOTUH, MEAUIIMHBI, SKOJIOTUHU, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBONW MPOMBINIIEHHOCTH, IICUXOJOTUH, UCKYCCTBA, CIIOPTa - UMETh
YETKUE MPEICTaBICHUsI O MaTepUaTMCTUYECKON CYIIHOCTH T€HOMOB >KHMBBIX OpPraHHU3MOB U
PETYJISIHIO UX pabOTHI.

Kanenz{apno TEeMaATHY€CKO€ IJIAHUPOBaAHUE

Neri/m
1 [ToHsTHE OMOTEXHOJIOTUU
2 OcHOBHEIE OMO00OBHEKTHI OMOTEXHOJIOTHU
3 Ceipbe 17151 OMOCHHTE3a
4 VcciienoBaHye HOBBIX HCTOYHUKOB CBHIPhS
5 Knaccugukanus Oakrepuit
6 dwusnonorus OakTepuii




@otoTpodHbIe U XeMOTpOoHBIE OaKTepUU

7
8 ITatorennsie ObakTepun
9 [TpumeHeHne 6akTepHii 4eJI0BEKOM

10 | DykapuoTH4ecKue opraHu3Mbl B OHOTEXHOJIOTHHU

11 | Obmas xapakTepuCTHKA JIPOKKEN

12 Bonopocnu — nepcnekTuBHBIN 0OBEKT JJIsI POU3BOJICTBA OCJIKA U YTIICBOIOB

13 buorexHomornueckue MCTOABI OYUCTKH OTXOJ0B

14 | buopuisTpsl

15 Hcnons3oBanne BOI[OpOCJ'I@fI B OYHCTKE CTOYHBIX BOJ

16 HaCHGI[CTBeHHOCTb 1 U3MEHYHBOCTh — OCHOBHEIC CBOMCTBA JKUBBIX
OpPraHnu3mMoB

17 MonudukarmonHas 3MEHIHBOCTh

18 | denenue knerok. Permkamus JITHK.

19 I'en — MaTCpI/IaJ'IBHHﬁ HOCHUTECIIb HACJICACTBCHHOCTU U U3MECHYHNBOCTU

20 | IlonoxxeHue BUPYCOB B CHCTEME OPTaHUIECKOTO MHUPa

21 | Knaccudukanus Bupycos

22 | buonorndeckre MeTo 16 00PHOBI C BUpYCAMU

23 | I'ernas uHXeHEpHsl B OMOTEXHOJOTUH

24 | Cnemduueckue GpepMeHTHI OaKTepHii

25 | buorexHonoruu npoayKiuu 6€IKOB B OaKTepUaIbHBIX KYJIbTypax

26 Mertoasl nosnyuenus 'MO

27 buorexHonorum B KHUBOTHOBOJCTBC

28 COBpeMeHHHe MCTOJbI B ) KUBOTHOBOACTBC: TPpaHCIIIAHTAIA 3M6pI/IOHOB,
KIIOHUPOBAHUC

29 Ponp maToreHHnIx MHUKPOOPIraHU3MOB B pa3BUTHHU 3a00/1€BaHUH JOMalTHUX
KHUBOTHBIX

30 | buorexHoyiOrusi KOPMOBBIX IpenapaToB

31 buoTtexHosorum B paCTeHUEBOICTBE

32 OcHOBHBIC METOIBI cenekiuu. [ nopuan3anus

33 | I'eneTnyeckasi HHXKEHEPUs PaCTCHUN

34 | TpaHcreHHbple pacTeHUs

Hroro 34 yaca

Jlureparypa
EcTtecTBeHHO-HayuHble peaMeThl. [IpakTuueckas MONeKyIIsipHas T€eHeTUKa 1711 HAYMHAIOIINX: 8

— 9-e knaccrl: yuebnoe nocobue/l0.C. Aynbuenko, P.H. barrynun, I[1.M. bopoaus [u ap]; mox
pen. ILM. boponuna u E.H. Boponusoii. — 3-e u3z., crep. — Mocksa: [Ipocsemienue, 2023. -
271, ¢ un. — (Monoasie y4eHbIe — IIKOJIE).
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