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HHOACHUTEJBbHASA 3AIIMCKA

AKTyanpHOCTb peanu3anuu JTAHHOMN JOTIOJIHUTEIILHON o01meobpa3oBareabHON
o01iepa3BUBalOLIe NpOrpaMMbl €CTECTBEHHO- HAay4YHOH HalpaBlICHHOCTH OOYyCIOBIEHA CaMoil
0COOEHHOCTBIO IPOEKTHO-UCCIIEI0BATEIbCKON JIEATEIBHOCTU. JTa JEATEIbHOCTh JIEKHUT B OCHOBE
[I03HABATEIBHOTO MHTEpeca pedeHKa, SBISIETCS 3aJlorOM YMEHHs IIJIaHWPOBAaTh JIIOObIE JEHCTBUSA U
B2)KHBIM YCJIOBHUEM YCIICIITHOW peanu3aru uaei. JIroObie H3MEHEHUSICOBPEMEHHOTO 00IIeCTBA CB3aHbBI
C MPOEKTaMHU M HCCIEOBAaHUAMU — B HAayKe, TBOPUECTBE, OM3HEce, O0IecTBeHHOH u3Hu. [losaTomy
BOXHBIM DJIEMEHTOM pa3BUTUS JIMYHOCTH OOydaromerocs sBisieTcss (OPMUPOBAHHE OCHOBHBIX
HAaBBbIKOB MPOEKTHO- UCCIIEJOBATEILCKOMN 1E€ATEIbHOCTH.

[Tporpammoii mpexycMoTpeHo (popMHUpOBaHHE COBPEMEHHOTO TEOPETUYECKOTO YPOBHS 3HAHUH,
a TaKKe M MPAKTUYECKOTO OIbITa paboThl ¢ Ja00paTOPHBIM 000OpPYJOBAHUEM, OBJIAJEHUE MPUEMAMHU
UCCIIEIOBATENIbCKOM  AeATeNbHOCTH.  MeToasl  opraHu3alMd  oOpa3oBaTeNbHOW M HAy4yHO-
UCCIIEIOBATENIbCKOW  JIEATEIbHOCTH — NpeAycMarpuBaloT  (GopMupoBaHHME Yy  OOy4aroIIMXcs
HECTaHJAPTHOI'O TBOPYECKOI'O MBIIUICHHUS, CBOOOJBI CAMOBBIPAKEHHMS W HMHIUBUIYaJIbHOCTH
CYXKJICHUU.

Jnsa  nomHoro - yyera - moOTpeOHOCTEH — yyamuxcd B [IPOrpaMMe€  HCIOJIb3YeTcs
i epeHIIMPOBaHHBIA TOAXO0J, YTO CTUMYJIUPYET YYallerocss K YBEIMYCHHIO MOTPEOHOCTH B
WHIUBUAYAJIbHON, HWHTEJUIEKTYalbHOW U TII03HABATEIbHOM JEATENIBHOCTH U Pa3BUTHUIO HAy4dHO-
HCCleoBaTeNbCKUX HaBbIKOB. [Iporpamma ctaner BocTpeOOBaHHOWB MEPBYIO OYepe/ib IKOIbHUKAMU,
KOTOpbIE HMMEKT CTOMKMH MHTEPEC M COOTBETCTBYIOIIYI0 MOTHBALMI0 K HM3YyYEHHUIO IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA,ECTECTBEHHBIM HAyKaM U TEXHOJIOTUSIM.

B noxgpocTkoBoM Bo3pacTe ydamiuecs MpOSIBIISIIOT CBOK 3aMHTEPECOBAHHOCTb B TOW MM WHOMN
00JIacTH 3HAHWI, HAyYHOM HAIPABICHHH MM MPOPECCHOHATBHOU NesTenbHOCTH. TakuM oOpa3zom
MPOUCXOIUT (POPMHPOBAHME TIO3HABATENFHOW W MPOPECCHOHATBHON COCTABISIONICH JMYHOCTH,
MIOMOTaeT ydJalieMycsl B ONpeeeHnH OyayIlero >KM3HEHHOTO MyTH U B MPO(ECCHOHAIBHOM BBIOOpE
rocJie OKOHYaHus MKoJbl. [To100HOTrO posa 3anHTEPECOBAaHHOCTh CTUMYJIMPYET MOCTOSTHHOE JKEeJIaHUe
IIKOJbHUKA K TIO3HAHUIO HOBOTO, PAaCIIMPEHUI0 U YIIyOJEHUIO COOTBETCTBYIOIMX 3HAHWUH, M
MIOJIyYEHUIO HOBBIX B TOM YHCJE IPAKTUYECKMX HABBIKOB, a TaKXXE MOTHUBUPYET Y4alErocs Ha
po(OpUECHTALHIO.

[IporpammMa HalesaeHa Ha MOMOILb PeOCHKY B OCBOEHHHM OCHOB OPraHM3allid U OCYIIECTBIICHUS
COOCTBEHHOW MPOEKTHO-UCCIIE0BATENILCKOM JEeSITENbHOCTH, a TAKXKE B MPHUOOPETEHUH HEOOXOAMMOTO
ombITa JUisi pabOThl HaJd WHIUBUAYAIbHBIM HCCIEJOBAHMEM WM HpoekToM. [Iporpamma momoxer
IIKOJIbHUKY B 0oJiee TITyOOKOM M3y4E€HUU MHTEPECYIOIIEeH ero 00J1acTH €CTECTBEHHBIX HayK, a TAKXKE B
MPUOOPETEHNN Ba)KHBIX COLIMAJIbHBIX HABBIKOB, HEOOXOAMMBIX JJI MPOAYKTUBHOM COIMaM3allud 1
(hopMHPOBaHUSI TPAKIAHCKON MO3UIUH:

— HaBbIKa CaMOCTOSITEIBHOIO PEIICHUS AaKTYalbHBIX HCCIEAOBATEIbCKUX WM MPAKTUYECKUX
3aJ1a4, BKJIFOYAIOIIErO B ce0sl yMEHHE BUJIETh U aHAIU3UPOBATHIIPOOIIEMBI, HYK/IAIOIIUECS B PEIICHUH,
YMEHHUE JIeTallbHO MpopadaThiBaTh U PeaIn30BBIBATH CIIOCOOBI pabOThI ¢ HUMHU, YMEHUE TUIAHUPOBATh
COOCTBEHHYI0O DPa0OTy M CAMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE IPOJBM)KEHHUE K IKEIAeMOMY
pe3yJbTarty;

— HaBbIKa IeHepHUpoBaHUs M O(opmIIeHUST COOCTBEHHBIX MJIeH, OOJeueHUs UX B yIOOHYIO JUIS
pacripocTpaHeHus Gopmy;

— - HaBBIKAa YBAXUTEJIBHOTO OTHOLIEHHS K UY>KUM B3IUIAJaM U HJIesM, OOPMIICHHBIM B paboTax

Apyrux J'IIO,Z[CI71, APYrux aBTOpOB — BJIAACIILIICB HHTCHHCKTY&HBHOﬁ CO6CTBCHHOCTI/I;

— HaBbIKa MYyOJUYHOTO BBICTYIUICHHS Tepea OOJIbIION ayAuTOpuel, apryMEHTUPOBAHUS H
OTCTaMBaHUsl CBOEH TOUKH 3pEHHUS, OTBETOB Ha BOIPOCHI CBEPCTHUKOB M B3POCIBIX, YOEKICHHS
JPYyTUX B CBOEH MPaBOTE, MPOABUKEHUS CBOMX HJIEH;



— HaBbIKa pabOTHI CO CIEMUATN3UPOBAHHBIMU KOMIBIOTEPHBIMU MPOrpaMMaMHu, J1a0OPaTOPHBIM
000pyJ0BaHUEM, TEXHHUECKUMH YCTPOMCTBaMH, OMOIMOTEYHBIMU (DOHIAMH U MHBIMH pecypcam, C
KOTOPBIMH MOKET OBITH CBSI3aHA MPOEKTHO- UCCIIEI0BATEIbCKAs eI TEIbHOCTD IIKOJIBLHUKA.

Kpome Toro, pabora mkoJbHUKA HaJl IPOSKTOM WIIM UCCIEAOBAaHHEM OyJeT crocoOCTBOBATH U
Pa3BHUTHUIO €T0 aJICKBaTHOW CAMOOIICHKH.

B3auMmocBsi3b ¢ mnporpamMmoii BocnuMTaHuMsl. JlomomHHUTENbHas 00IIeoOpa3zoBaTenbHAs
o0Iepa3BrBaloIias MporpaMMa eCTECTBEHHO- HAay4HOW HAaIpaBICHHOCTH pa3paboTaHa C y4eToM
pPEKOMEHJauii TMPUMEPHOW NPOTrpaMMbl BOCIUTAHUS, YYUTHIBAET IICHXOJIOTO-TIEIarOrHYecKue
0COOEHHOCTH JaHHBIX BO3PACTHBIXKATETOPHA. DTO MO3BOJISIET HA PAKTUKE COCTUHHUTH OOYUaIOIYIO U
BOCIIUTATENBHYIO JEATEIBHOCTD Ie/1arora, OpUEHTHPOBATh €€ HE TOJBKO HA MHTEIICKTYAJIbHOE, HO H
Ha HPaBCTBEHHOE, COLMAJILHOE pa3BUTHE PeOCHKA. DTO MPOSBIAETCS:

— B IIPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB PEAIM3aLlUK IPOTPaMMBbI BHEYPOYHOU EATEIBHOCTH,
HalIEMINX CBOE OTPAKEHUE U KOHKPETU3ALUIO B IPUMEPHOM IPOrpaMMEBOCIIUTAHNUS;

— B BO3MOXHOCTH KOMIUIEKTOBAHUS PA3HOBO3PACTHBIX TPYIII JIsl OPraHu3aluu
poOPHEHTAIIMOHHON JAESITEILHOCTH IKOJILHUKOB, BOCIIUTATEIFHOE 3HAYCHUE KOTOPBIX OTMEUACTCS
B IPUMEPHOM MMPOrpaMMe BOCIIUTAHMUS,

— B HWHTCPAKTHUBHLIX (1)OpMaX 3aHATUH JJIs1 IIKOJBbHHUKOB, O6€CH€‘II/IB8.IOH_II/IX 60J'IBH_IYIO nux
BOBJICUCHHOCTbL B COBMCECTHYIO C II€JaroroM M ApYyruMHu JACTbMU ACATCIIBHOCTb U BO3MOKHOCTb
O6pa3OBaHI/I${ Ha €€ OCHOBC JCTCKO-B3POCJIBIX O6H.IHOCT€I>’I, KIIFOUCBOC 3HAUCHHUC KOTOPLIX IJIA
BOCIIMTAHUS ITIOAYCPKUBACTCA an/IMepHoﬁnporpaMMoﬁ BOCIIMTaHHA.

OcoOennocTu padoThl y4yuTess MO NMporpamMme. 3aqada Y4YHUTENs COCTOUT B TOM, YTOOBI
COMPOBOXKAATh MpolecC MpodeccHOHANbHON OpHUEHTAIlMU IIKOJBbHUKA, pACKpbIBas IMOTCHIIMAI
Ka)KJOro 4epe3 BOBJICUEHUE B MHOTOOOPA3HYIO JESATEIBHOCTh, OPraHU30BAaHHYIO B pPa3HbIX (opmax.
[Ipu »TOM pe3ynbTaToM pabOTHl YYHUTENs B MEPBYIO OYepelb SBISIETCS JTUYHOCTHOE pPa3BUTHE
yuamerocst. JINUHOCTHBIX pPE3yJabTAaTOB YUUTEIh MOXET JOCTHYb, YBJIEKas YYEHHUKa COBMECTHOM M
MHTEPECHON MM O0OMM JIeATENbHOCThIO, YCTAHABIMBas BO BpeMs 3aHATUH J0OpOXKeNaTeiabHYIo,
MOJIEPKUBAIOLIYI0 aTMOC(EPY, HAChIask 3aHATUS IEHHOCTHBIM COJIEP)KaHHUEM.

[IpumepHass cxemMa TPOBENEHHUS 3aHATUH 1O JIONOJIHUTENbHOW 0011e00pazoBaTeabHOM

o011epa3BUBaOIIEH MporpaMMme:

1. OG6mbsacHeHHE TEOPETHUECKOTO MaTEPHAIa MO TEME.

2. TloAroToBKa K SKCHEPMMEHTAIbHOMY 3aHATUIO, 0OCYXkIEHHE OOBEKTOB IS IPaKTUYECKOTO
3aHATHSL.

3. TlpoBeneHKe MPAKTUYECKOTO 3aHATHS — OCHOBHAS 3a/a4a OCBOEHHE METOJOJIOTHH JaHHOIO
JKCIIEPUMEHTA.

4. Tlo OKOHYAHWH TPEMLIOKMTH IETAM, KOTOPHIE 3aMHTEPECOBANMCH JAHHBIM JKCIEPUMEHTOM,
pa3BUTh €ro B HCCIENOBATEIbCKHM MpoeKT. i 3TOro HeoOX0AUMO OOCYAMTH OOBEKTHI, KOTOPHIE
y4eHHK Oy/IeT HCCIIeI0BaTh, COCTABUTH IUIAHAKCIIEPUMEHTA.

5. TloMoub yUEHHKY IPOAHAIM3UPOBATH PE3YIILTATHI SKCIIEPUMEHTA.

OueHnTh pe3ynabTaThl IMPOEKTHO-UCCIIENOBATENBCKON JEATENBHOCTH IIKOJBHUKOB MOXKHO B
MPOLIECCE 3AIIUTHI UMM CBOMX pabOT B paMKax LIKOJILHON HaY4YHO - MPAKTUYECKOW KOH(DEpEeHITHH.

CopaeprxaHue J0NOJHUTEIBHOM 0011e00pa3oBaTeIbHOI 001Iepa3BUBAOLIEH TPOrPaMMBbI
«buorexnosorun» 7-8 kiaaccel (68 yacon)
1. Buomexnonozus (4 uaca)
[TonsiTe 6uOTEXHONOTUU. 3a4e€M UYeIOBEKY OMOTEXHOJIOTHH, B YEM MX MPEUMYILECTBO Mepes
XUMHAYECKHM CHHTEe30M. OCHOBHBIE OMOOOBEKTH OMOTEXHOIOTUHU: TPOMBIIIICHHBIE MUKPOOPTaHU3MBI,
KJICTKM W TKaHU pacTEHUH, >KUBOTHBIX M 4YEJIOBEKa, OMOKaranu3atopel. llpakTuueckas pabota



«[Ipumepsl pUMeHEHUsI OMOJIOTHIECKIX 0OBEKTOB B TBOCH KUZHI.

Coipbe 11 OMOCHMHTE3a M OLEHKa ero Ouonorunyeckoil 1meHHocTH. OCHOBHBIE UCTOYHUKU
yriaepoaa, a3ora, gochopa, MukpossemeHToB. McciaenoBaHue HOBBIX MCTOUYHUKOB CHIPbs (BKIIFOYAs
BOIIPOCHI €r0 MpeABapUTETIbHOU 00paboTKH), pa3paboTKa HOBBIX MUTATENBHBIX Cpel, B TOM YHCIE
BKJIIOUAIOIIUX OUOCTUMYISATOPH U JAPYTrU€ OJJIEMEHTHI YIPaBIEHUS M ONTUMH3ALUU IPOILIECCOB
O6uocuHTe3a. MeTo bl ONTUMH3AIMUTTUTATEIBHBIX CPE.

2. Muxkpoéuonozus (12 uacos)

[TonoxkeHne MPOKapHOTOB B CUCTEME OpraHuyeckoro mupa. CTpoeHrnebakTepuanbHON KIETKH.
Knaccudukanms Oaktepuii. Mopdomorus Gakrepuid. IIpocTbie M CIIOXKHBIE METOIBI OKpAIIMBAHUS
Oakrepuii. Pu3nonorus OakTepuil: MUTaHKUE, ABIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM
Apxen  (9KCcTpeMO(UIBHOCTh, OCOOEHHOCTH  cTpoeHuss  kietkw). JlaGoparophas  pabota
«DuKcUpoBaHHbIE Tmpenaparel  Oaktepuil. Ompenenenue (GOpMbI  MPEIOKEHHBIX — KYJIBTYP
MHUKPOOPTIaHNU3MOB, HCIIOJIB3Ys MTPOCTON MeTox okpackm» JlabopaTtopHas pabdora «OnpeneneHue THUIA
KJIETOYHOM CTEHKH METOJIOM OKpaiuBanus 1o ['pamy» (pu HAIUYUK PEAKTUBOB).

MonouHokucinoe u crnupToBoe Opoxenue. DoToTpodHble U XeMOTpPO(dHBIE OaKTEpUU.
Kunernyeckoe omucaHue mpoiecca pocta MUKPOOPTaHM3MOB. DKCHOHEHIMATbHAs MOJENb POCTa.
Kuneruka rubenu MmukpoopranusmoB. JlaGoparophas pabGota «[IpurotoBneHue mnpuKHU3HEHHBIX
[IPEnapaToB MOJIOYHOKUCIIBIX OAKTEPUID».

[TaTtorennsie 6akTepun. YymMHas magoyka U 4yepHas CMepTh, OOTYIHM3M, CTOIOHSK, TyOepKyes.
Hcropust 60pb0bI ¢ OakTepruanbHbiMu HHGEKIusMu. JlabopaTopHas padboTa
«[loceB cmbiBa ¢ pyk Ha yamku [lerpu». Jlaboparopnas pabota «BplneneHue 4YUCTON KyJIbTYpbI
Oaktepuii. MeTon pa3BemeHui. MeToa  HCTOmIAroIero ImTpuxa». JlaboparopHas paborta
«Mopdomnoruueckasi XapaKTepHCTUKa BBIICICHHON YUCTOH KYJIbTYpBI: XapaKTEPUCTUKA KOJOHWH,
(dhopma GakTepuid, TUT KJICTOUYHON CTEHKU.

BoiitHa OeckoHeYyHOCTH: AaHTUOMOTUKM TNpPOTUB  OakTepuil. MexaHuU3Mbl  JAeWcTBUI
aHTUOMOTUKOB. MeXKiIeTouHass KOMMYHUKaIus Oaktepuii. YyBcTBO kBopyMa. JlabopaTopHas paborta
«CpaBHEHHE pOCTa MHKPOOPraHM3MOB Ha 4alike ©0e3 U ¢ [100aBlIeHUs aHTUOMOTHUKOBY»
UccnenoBatensckas pabora «IloMCKk  MHUKpOOPraHM3MOB  OONAJAIOIIMX  AHTArOHUCTHYECKOMN
AKTUBHOCTBIO».

IIpumenenune Oaktepuil 4yernoBekoM. KuHeTmueckoe omnucaHue OHOCHMHTE3a MPOAYKTOB
MUKpoOpranm3mMamu. bakTepuu, KOTOpble MOTYT pasnarath miactuk. MccrmegoBarenbckas paborta
«Bblenenrne MOIOYHOKHUCIIBIX OaKTepui, NCCIeI0BAaHUE UXAKTUBHOCTHY.

Muxkpoopranusmbel B arpoOuoTexHoioruu. lckyccTBeHHblE —acconuanuu pacTeHHi ¢
MuKpooprannsmamu. MccrnenoBarensckas padota «Bbiaenenue 6akTepuil MOJAE3HbIX U1 PaCTEHUI».

3. Dykapuomuueckue opzanusmvt 6 Ouomexmonouu (nnecmneevie 2pudvl, OpPOIHCHCU,
6o0opocau) (12 uacos)

[TnecHeBble rprOBI MPOIYLIEHTH OMOTOTHYECKU AKTUBHBIX BEILIECTB.

OO0mas xapakTepucTHKa JPOXOKEH caxapoMHUIIeTOB. VCTOpus HCIOIB30BaHMS NIPOXIKEH B
TPaJAULIMOHHON OMOTEXHOJOTHHU. TEeXHOIOTMH BHUHOAENUS U XJIeOOMeueHHs, ClelualIu3upOBaHHbIC
pacel apoxoked. Metabomusm aposxoxeil. Peakius cnuproBoro Oposkenus. JlabopatopHast pabota
«[Toxcuer kneTok Apoxokel B kamepe 'opseBa». Jlaboparopnas pabora «OOHapyKeHHE NMPOTYKTOB
CIIMPTOBOTO OpOXEHHs: JTHJIOBOIO CHUpPTAa M YIJEKUCIOro Trasza». [lomydeHue BTOPUYHBIX
METa0OJIUTOB B JApoxokax. Jpoxoku Kak MpoAyleHTbl O6uotoruuB. [lomydeHue neneBbIX OENKOB B
JPOAOKAX.

OCOOCHHOCTH BEreTaTMBHOIO M TIOJIOBOI'O PAa3MHOXKEHHUS Yy JAPO}OKEH, 3HAUEHUE H3YyUYCHHS
MHUTO3a ¥ IUTOKMHE3a JJIi ONTHUMH3ALUU MPOLECCOB KYJIbTUBUPOBAHMS JAPONKKEBBIX IITAMMOB,



MOHUMAaHMs TPUYHH MaTOreHHOCTH APOXKeW U TpuOOB, MOMCKaMUILIEHEeH (YHTULIUAOB U pa3pabOTKH
HOBBIX JICKAPCTBEHHBIX IpenaparoB. JlabopaTopHas padora «HabmoneHne pa3MHOKEHHS TPOXKIKEBBIX
kinetok». Ilpaktnyeckas pabora «llomyyenue TBOpora M Kepupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuit». [IpakTnueckass padora «OCHOBHBIE BHABI KBaca W MX XapaKTEPHCTUKaA»

«dpoxcku 1 MOJIOUHOKHCIIbIE OaKkTepuu, MpUMEHsSEeMble Uil MPOU3BOJICTBa KBaca». [IpakTuueckas
pabora «CpaBHUTENbHBIM aHANIU3 Pa3BUTHUS JIPOXOKEH B adpOOHBIX U aHA’POOHBIX YCIOBUSIX).
[Ipaktnueckass pabota «MeTombl OLEGHKH  CBOMCTB XjieOOMeKapHBIX Apoxkei. OcoOeHHOCTH
MPUMEHEHUSI TPECCOBAHHBIX, CYIIEHBIX W HWHCTAaHTHBIX Jpoxokei». MccnemoBatenbckas pabota
«BnusiHre (QU3MKO-XMMHUYECKHX (PAKTOPOB Ha KayeCTBO OMOTEXHOJOTHYECKOW MPOMYKIHMH (KBac,
kedup, ceIp, X510 U Ap.)».

Bogopocnn — mepcrneKkTUBHBIM  OOBEKT JUIsi IPOU3BOJACTBA Oelka U YIJIEBOJOB.
buotexHonornueckue MeETOAbl OYMCTKH TBEPABIX, KUIKUX OTXOJOB U Ta3000pa3HBbIX OTXOJI0B
pou3BoJACTB. CTouHbIe BOJbI. CXeMbl OUYUCTKU. BHOPHUIBTPHI, a3pOTEHKH, METAHTEHKH, OKCUTEHKHU.
AKTHBHBIH WJI M BXOJSIIME B HEr0 MHUKpPOOpraHusMmbl. lcrosib30BaHHE BOJOpPOCIEH B OYHUCTKE
cTOuHBIX BOJ. MccrnenoBaTenbckas padbora

«Brnusuue pusuko-xummueckux akropos Ha poct Bomopociu (Chlorella vulgaris)y.

4. Hacneocmeennas ungpopmayusa (8 uacos)

HacnencrBeHHOCTh ¥ HW3MEHUMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OPIraHHU3MOB.
W3menunBoctb. Buasl m3menunBocTh. [IpakTmueckas pabora «MoauduKalMoHHAs H3MEHYHBOCTD
(JIUCTBS, UTOJIKH C OJTHOTO JIEpPEBA)».

I'en — MmaTepuabHbIi HOCUTEIb HACJIEICTBEHHOCTH U U3MEHYMBOCTH. HyKII€MHOBBIE KHCIIOTHI.
Jlokanu3zauus reHeruyeckoro Marepuana B kietke. Jlenenue knetok. Pemnukanus JJHK. OcHoBHas
norma mMoJekynsapHoi 6uonoruu. Tpanckpunuus. Tpancnsauus. Myrauuu. [Ipaktuyeckas pabota «I'en
— MHCTPYKIHMA MO cOOpKe KIETKH (Ha Oucepe Wi KOHCTpykTope)». [Ipaktudeckas padora «Myrarus
Ha OyrepOpoxe (000 00BEKT U3 MPEabIAyIIeH padoThl, T/I€ U3MEHEHUE MHCTPYKIIMH TPUBEAET K
M3MEHEHHUIO BHEIITHETO BU/1a 00BEKTa).

5. Bupyconozusa. (6 uacoe)

[TonoxeHne BHUPYCOB B CHCTEME OpraHM4eckoro mupa. CTpyKTypa M XUMHUYECKHH COCTaB
BupycoB. Kiaccudukarus BupycoB. Penpoaykuus Bupycos. IIpocMOTp AOKyMEHTaIBHOTO (puibMa O
BUpYCax.

Bupycsl - Bo30ynuTenu MHQpEKIHMOHHBIX Ooie3Heil. OHkoBUpychl. bakrepuodaru: crpoenue,
cBoiicTBa, mnpuMeHeHue. [Ipaktuueckas pabora. «Meron passenenuit» IlpakTuueckas pabora.
«TutpoBanue 6akTeproparon.

buonoruveckue MeTo 16l 60pbOBI ¢ BUpYCaMH.

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

OcHoBbl TeHHOU MHXKeHepuH. Bektopa. Cnenuduueckue ¢pepmenTsl Oaktepuid. [Ipaktuueckas
pabota «OHAOHYKIEa3bl PECTpUKUUU (paboTa C HYKJICOTHIHBIMHU I1OCIEI0BATEIBHOCTSMH Ha
Oymare)».

buorexHonornn mnpoaykuuu OeIKOB B OaKTepUANbHBIX KylIbTypax. JlOCTM)KEHHS TeHHOU
UH)XEHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema ananTHBHOIO HWMMYyHHTeTa Oaktepuit u apxei. [Ipakrudeckast

pabora «['ennbie HOxHuIBI - CRISPR/Cas (moxenupoBanue Ha Oymare)» ['MO. Merousl

nostydenust 'MO. Urpa-guckyccus «Bsiurpaii rpaHT Ha cO3/1aHUE
I'MO».



1. Buomexnonozuu ¢ ncusomnosoocmee (8 uacoe)

JlomecTuKanuss OCHOBHBIE JIOMAalllHUE >KUBOTHBIC; COBPEMEHHBIE HKCIHEPUMEHTaX IO
JOMECTUKALMU KUBOTHBIX (JIMCHLA, HOpPKA M Jp. — SKCIEPUMEHTHl HAYYHOH MIKOJBI aKaJeMHKa
bensera). [uckyccust «JlomecTukanusi, Bce JU PACTEHUS U KUBOTHBIC, KOTOPBIE JKUBYT PSAIOM C
YeJI0BEKOM MM OJOMAalIHUBAOTCA? MOXKHO JTU CUMTATh TapakaHa OJJOMAIIHEHHBIM KUBOTHBIM?).

CoBpeMeHHbIE METOAbl B JKMBOTHOBOJICTBE: TpPAaHCIUIAHTALUA HSMOpPHUOHOB, XHMEpHbBIE
KHUBOTHBIE, KJIoHUpoBaHue. [IpakTuueckass padora «MeToauka KIOHUPOBaHUSA (MOJAETUPOBAHUE HA
Oymare).

OcHoBHBIE 00JI€3HM JKMBOTHBIX M POJIb IMATOTCHHBIX MHUKPOOPTaHM3MOB U MApa3HTOB B
pa3BUTHH 3a00JIEBaHUI JOMAIIHUX JKUBOTHBIX M OCHOBHBIX Mepax OOphOBI C HUMHM; POJIb MOJIE3HBIX
MHUKPOCUMOHMOHTOB B OpraHu3Me >KMBOTHbBIX. [lomokuTensHOoe M 1MOOOYHOE (OTPHULIATENIFHOER)
BO3JICHICTBUU aHTUOMOTHKOB HA OPraHU3M B XOJI€ JI€UCHUS )KUBOTHBIX; LIETU U 33Ja4d BETEPUHAPUHU.
buorexnonorust kopmoBbIX mnpemnapatoB. [Ipaktuueckas paborta «CocTaBieHHE palMOHA MUTAHHS
KUBOTHOTO, pacdeT pacxoll0oB Ha cojaepkaHue». McciemoBaTenbckas pabora «OleHKa KauecTBa
MOJIOUHONTIPOAYKIIUL.

8. Buomexnonozuu é pacmenuegoocmee (10 uacos)

OcHoBHBIE MeTOAbl cenekuuu. ['uOpumuzanus. Popmbl or60pa. OCHOBHBIE HaNpaBICHUS
CENIEKIUH: YIYYIICHHE YPO)KaWHOCTH, YCTOWYMBOCTH K OMOTHYECKMM U aOMOTHYECKUM (haKTopam.
[IpakTuueckas padbora «BslpamuBaeM ropox. Kak npoBecT ckpeluBaiue y ropoxan.

OcCHOBHBIE TOAXO/bI CEJEKIMM M OMOTEXHOJOIMH KYJIbTYpHBIX pacTeHuil, I'mOpunmzanus,
OTHaJieHHass THOpPHIW3alus, WCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopMalms, MyTareHes,
reHeTHYecKoe peaktupoBanue). Mcropus cenexkuuu BPoccuu u Mupe, HCTOpUs pa3BUTUS BaXKHEHIINX
COPTOB KYJIbTYPHBIX PACTCHH.

Kak yenoBek MoxkeT Moau¢puiupoBarh pacTeHusa? ['eHHas MH)KeHepus pacTeHuil: Yto Takoe
reHeTHYecKass MHKeHepusi pacTeHuid. TpaHcreHHele pacteHus. Meronabl nonyueHus. OGpazoBaHue
omyxojied y pacrtenuil. ArpobOakrepuanbHas TpaHchopmanusa: Ti-umasmuael. [ensr  T-JHK.
MonekynsipHO-TEeHETUUECKHE  MEXaHU3Mbl  TpaHcpopMmaluu. [eHeTHueckoe peJaKTHPOBAHUE.
CoBpeMeHHbIE TIOJXO0bl U TOCTUKEHUSI T'€HETUYECKOTO pPEeNaKTUpOoBaHMs pacTeHHid. [IpaxTuueckas
paborta
«['eHOMHBIE HOXHHUIIBI (MOJepoBanue padoThl cucrembl CRISP-Cas).

Ecte nu  xu3Hb B mpoOupke? buoTexHonmorust KylabTypHBIX pacTeHuil. MccienoBarenbckast
pabota «BpIpamuBanue pacteHuil B IpoOUpke (MOKHO BOCIOJIB30BATHCS PE3yJIbTaTaMH MPEAbLIYIINX
HKCHEPUMEHTOB 110 COCTABIICHHUIO MMUTATEIbHBIX PACTBOPOB Il PACTECHUN ).

IlinannpyemMsble pe3y/ibTaThbl OCBOCHHS AONMOJTHUTEILHOM 00111e00pa30BaTeIbHOM
o01epasBuBawlei nporpammbl «buorexHosiorus

3aHATHS B paMKax MpOrpaMMbl HAaIpaBiIeHbl Ha OOECredeHHe MAOCTHKEHHsS MIKOJIbHHUKAMHU
CIIEYIOIINX JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX00Pa30BaTENbHBIX PE3YyIbTATOB.
[InannpyemMble pe3ysIbTaThl OMUPAIOTCS HA BEAYIHE LEJIEBbIE YCTAHOBKH, OTPAKAIOIIME OCHOBHOM
CYIIIECTBEHHBIM BKJIAJ M3Yy4ae€MOU TPOrpaMMBbl B Pa3BUTHE JTUIHOCTH O0YUAIOIINUXCSA M UX CIIOCOOHOCTEH
C HMCTOJB30BaHUEM O0OpYIOBaHUS IIEHTpa OOpa30BaHMs €CTECTBEHHO - HAYYHOW U TEXHOJIOTHYECKOMN
HarpaBJeHHocTel «Touka pocTay.

JIMYHOCTHBIE Pe3yJIbTAThI:
B cgepe epasxcoanckoco 6ocnumanus: TOTOBHOCTb K KOHCTPYKTHBHOH COBMECTHOM
JESATEIbHOCTH TMPU BBIOJIHEHUH MCCIEJOBAaHUN W MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHUIO U



B3aUMOIIOMOIIH.

B cgepe nampuomuueckoeo 6ocnumanus: OTHOIIEHHE K OWOJIOTMM KaK K BaXHOH
COCTABJISIIOLIEH KYJIBTYPBI, TOPIOCTD 3@ BKJIAJ POCCUMCKUX W COBETCKMX YUEHBIX BPa3BUTHE MUPOBOU
OMOJIOTUYECKOI HAyKH.

B cghepe Oyxosno-npaecmeennozco 6ocnumanusi. TOTOBHOCTb OLICHUBaTh IIOBEICHHUE U
IIOCTYIIKA C IO3MUUM HPAaBCTBEHHBIX HOPM M HOPM OKOJIOTMYECKOM KYJBTYpbl; IOHHMaHUE
3HaYMMOCTH HPABCTBEHHOT'O aCIIEKTa JIEATEILHOCTH YEIOBEKA B METUIIMHE i OMOJIOTHH.

B cepepe scmemuueckoco 6ocnumanus: TIOHUMaHUE pOIU OWOIOTMM B (OPMHPOBAHUU
ICTETUYECKOMN KYJIbTYpBI JTMYHOCTH.

B copepe gusuueckoeo socnumanus, opmuposanus Kyibmypsl 300p06bsi U IMOYUOHATLHOZO
Onazononyyus: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO M YCTAaHOBKAa Ha 3/I0pOBBIA 00pa3
KHU3HU (340pOBOE MUTAHUE, COOJIIOICHUE TUTMEHNYECKUX IPABUII U HOPM, COQIaHCUPOBAaHHbIN PEKUM
3aHATUM M OTHbIXa, PEryisipHas (U3MuUecKas aKTMBHOCTb); OCO3HAHHUE IOCIEACTBUH M HENpUsTHE
BPEJIHBIX TNpPUBBIYEK (YIOTpeOJICHHE AJIKOIroNsl, HAapKOTUKOB, KypeHHE) M HHBIX (opM Bpena Ui
(U3MYECKOTO U NCUXUYECKOTO 37J0POBbs; COOIOAEHNE NpaBUil 0€30MaCHOCTH, B TOM YHCIIE€ HAaBBIKH
0€301acHOTO TOBEJCHHS B MPUPOJHON cpene; chOPMUPOBAHHOCTD HABBIKA PEe(IEKCHH, yIpaBlieHUE
COOCTBEHHBIM AMOIMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyoosoeo eocnumanus: aKTHBHOE yYacTHE B PEIICHHM MPAKTUYECKUX 3a1ad (B
pamMKax ceMbH, IIKOJIbl, TOPOAa, Kpast) OMOJIOTMYECKON M AKOJIOIMYECKO HAaIPaBJIEHHOCTH, UHTEPEC K
[IPAKTUYECKOMY M3YyUEHUIO podeccuii, CBA3aHHBIX C OMOJIOTHEH.

B cghepe sxonozcuueckozo 6ocnumanus: OpueHTALNs HA NPUMEHEHUE OMOJIOTMUECKUX 3HAHUHN
IIPU PELICHUH 3aJa4 B 00JIaCTH OKpY’Karolllel Cpe/ibl; 0CO3HAHMEIKOJOTHUECKUX IMpodaeM U myTeil ux
pELIEHNs; TOTOBHOCTD K YYaCTHIO B IIPAKTUYECKONJEATEIIBHOCTH SKOJIOIMYECKON HAIPaBICHHOCTH.

B cgepe nonumanusa yennocmu nayyHo2o no3nanus: OpUEHTALUS HA COBPEMEHHYIO CUCTEMY
HAy4YHBIX IPEJCTaBICHUH 00 OCHOBHBIX OMOJIOTHYECKUX3aKOHOMEPHOCTSAX, B3aUMOCBSI35X UEJIOBEKa C
MPUPOJHON U COLMAJIBHOW Cpeloi; MOHUMaHHE poJIM OWOJIOrMYEcCKONl Hayku B (POpMHpPOBAHUU
HAay4YHOTO MHUPOBO33PEHHUS; DPAa3BUTHE HAyYHOW JII0OO3HATEIBHOCTH, MHTEpeca K OHOIOrMuecKoi
HayKe, HaBBIKOB HCCIIEJOBATEIbCKON JEATEIBHOCTH.

B cgepe adanmayuu x uzmensrowumcsa ycioeusaM COYUANbHOU U NPUPOOHOU CPeobi:
aJIeKBaTHas OLIEHKA M3MEHSIOIUXCS YCIOBMH; MPHUHATUE pelIeHus (MHIUBHAyaJbHOE, B TpYIIE) B
M3MEHSIIOIIMXCS YCIOBUSX Ha OCHOBAHMU aHalin3a OMOJOrMYeckod HHGpOpMaluu; MJIAHUPOBAHUE
JNEUCTBUN B HOBOW CHTYyalluu Ha OCHOBAaHWH 3HAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeameTHblie pe3yJibTaThl:

B cpepe osnadenus ynusepcanvrvimu yueOHbIMU NO3HABAMENLHOIMU OCUCMEUAMU.
ba3oBbI€ TOTHYECKUE JIEHCTBUS:

® BBLIIBJIATH U XapaKTEpHU30BaATh CYIICCTBCHHbBIC IPU3HAKU OMOJIOrHYECKUX 00BEKTOB (HBHGHHﬁ);

® YCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KIacCU(PUKAIMN OUOTOTHIECKUX OOBEKTOB (SIBICHUH,
MIPOLIECCOB), OCHOBaHUS i1 000011IeHUsI U CPaBHEHUS, KPUTEPUHU IPOBOIMMOTO aHAIN3a;

® ¢ yuéTOM NpeUI0KEHHON OMOJIOTrHYEeCKON 3a/1auM BBIABIIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS
B pacCMaTpuBacMbIX q)aKTaX n Ha6J'IIO,HeHI/I$IX; npeajaratb KpPUTCPpUU OJId BBIABIICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® BBIIBIATH JAeDUIUTHI MHPOPMAILMHU, TAHHBIX, HEOOXOIUMBIX JUIsI PEIICHHs MOCTaBICHHON
3a/1a4H;

® BLISBIATH MPUUYMHHO-CIEACTBEHHbIE CBS3M MPU H3YYEHUM OHMOJOTMYECKUX SBJIEHUH U
MPOLIECCOB;  JIeNlaTh  BBIBOABI C  HCIOJb30BAaHUEM  JEAYKTUBHBIX M  HHIYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH, (OPMYIMPOBATH TUIIOTE3bI O B3aUMOCBSI3AX;

® CaMOCTOSITETILHO BHIOMPATh CMOCOO pelieHus y4ueOHOW OMOJorMyYecKod 3amauu (CpaBHHUBATh
HECKOJIbKO BapUAHTOB PEUICHHUsI, BRIOUPATh HanOoJee MOAXOISAIINN ¢ YIETOM CaMOCTOSATEIBHO



BBI/IEJICHHBIX KPUTEPHUEB).

ba3oBrle nccienoBaTeabLCKUE NENCTBUA:

HCII0JIb30BATh BOIIPOCHI KaK I/ICCHC,[[OBaTeHLCKI/If/'I HHCTPYMCHT I1O3HAHMA,

(dbopMynupoBaTh BONPOCHL, (UKCUPYIOIIUE pPa3pblB MEXAY pealbHbIM U JKelIaTelbHBIM
COCTOSIHUEM CUTYyalluH, 00bEKTa, U CAMOCTOATEIHHO YCTAHABINBATH HCKOMOE U JIaHHOE;

¢dbopmMHupOBaTh TUMOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXJIEHUH, apryMEHTHPOBATH CBOIO
IIO3ULINIO, MHEHUE;

MPOBOAWTh IO CAMOCTOSITENILHO COCTaBJICHHOMY IUIaHy HAOJIOJCHUE, HECIIOXKHBIN
OMOJIOTUYECKUN SKCIIEPUMEHT, HEOOJBIIOE HCCIE0BAaHUE IO YCTAHOBIIEHHIO OCOOEHHOCTEH
OMOJIOTHYECKOT0 00bEKTa (TIpoliecca) H3ydeHHUs,

IIPUYIUHHO-CJICACTBCHHBIX CBsI3€H U 3aBUCUMOCTEN OMOJIOTHYECKHX O0OBEKTOB MCKIY CO6OI>'I;

OIICHMBAaTh Ha MNIPHUMCHHMOCTB W OOCTOBCPHOCTH I/IH(l)OpMaI_II/IIO, IIOJIY4YCHHYKO B XOJ€
Ha6JIIO[[€HI/I$I 1 OKCIICPUMCHTA,

CaMOCTOSITENILHO (OPMYITHPOBaTH OOOOIMIEHUS W BBIBOABI IO pPE3yJbTaTaM MPOBEAEHHOTO
HAOJIIOICHUSI, SKCIIEPUMEHTA, BJIAJICTh WHCTPYMEHTAMH OIICHKH JTOCTOBEPHOCTH ITOJTYYCHHBIX
BBIBOJIOB M 0000IICHUI;

IMPOTrHO3UPOBATHL BO3MOKHOC IIEUILHGﬁHIGG Pa3BUTHUC OMOJOTHYSCKUX nmpoueccoB MU HX
IMOCJICACTBYA B aHAJIOTUYHBIX WM CXOAHBIX CUTyallUAX, 4 TAKKC BBIABHUIATH IMPCAIIOJIOKCHUA
00 ux PAa3BUTHU B HOBLIX YCJIOBHUAX U KOHTCKCTAax.

PaGotra ¢ nuadopmarueii:

MPUMEHITh Pa3MYHbIE METOJbl, HMHCTPYMEHTHI M 3alpochl NpU TOUCKE U OTOOpe
Ouoornueckoi MHGOpPMAIMK WM JaHHBIX U3 UCTOUYHUKOB C YU4ETOM IPEJIOKEHHON yaeOHOM
OMOJIOrMYECKOH 3aa4H;

BBIOMpaTh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATH M HHTEPIPETHUPOBATH OMOJIOTUYECKYIO
MHGOPMAIHIO PA3TUYHBIX BUJIOB U ()OPM MPE/ICTABICHHUS;

HaXO/UTh CXOJHbIE apryMEHTHI (OATBEPXKIAIOIINE HIIM OMPOBEPrarolie OJHY UTY XKe HJIEIO,
BEPCHIO) B Pa3IMYHbIX HH()OPMALIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENILHO ~ BBIOMpATh ONTUMaNbHYIO (OopMy TMpeAcTaBieHUuss HHPOpMAIUU U
WJUTIOCTPUPOBATH pPellaeMble 3a/1a4l HECIOKHBIMU CXeMaMHt, TuarpaMMamMu, HHOU rpadukoil u
UX KOMOMHAIIUAMU;

OLICHUBATh HAJIE&KHOCTh OHOJOrMYEeCKOW HHGOpPMALMM 1O KPUTEPUAM, MPEATIOKEHHBIM
YUUTEJIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO;

3allOMHHATh U CHCTEMATU3UPOBATh OMOJIOTHYECKYIO MH(POPMAIIHIO.

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUAMU
OO01enue:

BOCIIPUHUMATh M (POPMYIIUPOBATH CYXKJIEHUS, BBIPAXKATh SMOLIMU B MTPOLIECCEBBINOIHEHUS
MIPaKTUYECKHUX U JIaOOpaTOPHBIX padoT;

BBIpaXkaTh ce0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOaJibHbIE Cpe/lcTBa OOLIEHMs, TOHUMAaTh 3HAUYEHUE COLMAIbHBIX 3HAKOB,
3HATh U Paclo3HaBaTh MPEINOCHUIKM KOH(IUKTHBIX CUTYallUil U cMsr4aTh KOH(QIUKTHI, BECTH
MIEPETOBOPBI;

MOHUMaTh HAaMEpPEHUs JPYTUX, MPOSBIATH YBKUTEIBHOE OTHOLIECHHE K COOECETHUKY U B
KOPPEKTHOH opme (HOpMYIHPOBATH CBOU BO3PAKEHUS;

B XOJ€ Juajora W/WiM JAMCKYCCHM 3a/1aBaTh BOIPOCHI 10 CYHIECTBY 0OCYXIaeMoii
OMOJIOTMYECKOI TeMbI U BBICKA3bIBAaTh UJ/I€U, HAIlEJICHHbIE HA pelleHre OUOJIOTHYecKoi 3a1aun
Y TIo/I/Iep KaHue 0J1aroenaTeIbHOCTH OOIIEHNS;



COIIOCTABJIATh CBOU CYKICHHS C CYXACHUSMU JIPYTMX YYaCTHHKOB JAMANiora, OOHapy:KHUBaTb
pa3auyuus U CXOACTBO MO3UIIMIA;

MyOJIMYHO MPEACTaBISATh PE3YJbTaThl BHITIOJTHEHHOIO OMOJIOTMYECKOro OIbITa (IKCIEpUMEHTA,
UCCIIEIOBaHMs, MPOEKTa);CaMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIUJICHHUS C YYETOM 3ajad
Mpe3eHTAllM 1 OCOOEHHOCTEH ayAMTOPHUM U B COOTBETCTBUU C HHUM COCTaBJISTh YCTHBIE U
MUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MJLTIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHAas OeSITENBLHOCTD (COTPYAHUYECTBO):

® [IOHMMaTb W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOH M MHIMBHMIYyaldbHOH pabOThHl NpU
pelIeHMM  KOHKPETHOW  OMOJIOrM4ecKoil  mpobOsieMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTb
IPUMEHEHHs] TPYNIOBBIX (OPM B3aUMOJCHCTBUS MNpPH PELIEHUH IIOCTABIECHHOM YyueOHOI
3aJauy;

® [pUHUMATh LeJdb COBMECTHOH JEATEJbBHOCTH, KOJUIEKTMBHO CTPOUTH JEHCTBUS IO €€
JOCTH)KEHHUIO: PAcIpelesiaTh pOJH, J0rOBapuBaThCs, OOCYXKIaThb HpPOLECC M PE3ysibTaT
COBMECTHOI paboThl;

® yMeTh 00001aTh MHEHUS! HECKOJIBKHX JIIOJIEH, TPOSABIATH TOTOBHOCTh PYKOBOJIUTh, BBIIOJIHATh
NOpYYEHHUs], TOAUUHATHCS;

® [UIAaHUPOBaThb OPraHMU3alMI0 COBMECTHOW pPabOThI, OINpeNeNaTh CBOIO poib (C y4éTom
IPEINOYTEeHUI U BO3MOYKHOCTEH BCEX YYaCTHMKOB B3aUMOJEHMCTBUSA), pacHpelessaTh 3ajaud
MEX]y WIEHaMHM KOMaHJbl, y4aCTBOBaTh B I'PYNNOBBIX (popmax paboTsl (00CyxkaeHus, 0OMeH
MHEHMSIMU, MO3TOBbIE ITYPMbI U UHBIE);

® BLINOJHATH CBOK 4YacTh palOOThl, JOCTUIaTh KAayeCTBEHHOI'O pe3ysibTaTa II0 CBOEMY
HaMpaBJICHUIO U KOOPAUHUPOBATh CBOU ACUCTBUS C IPYTMMHU YJI€HAMU KOMaH/IbI;

® OIEHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMIMI MPOIYKT IO KPUTEPHUSIM, CaAMOCTOSITEIILHO
cOpMyIHPOBaHHBIM YYAaCTHUKAMHU B3aMMOJICHCTBHS;, CPaBHHUBATH PE3YJIbTAThl C HCXOIHOM
3aaueil M BKJIAJ KaXKIOrOo WieHa KOMAaHJbl B JOCTHIXKEHUE PEe3yNlbTaTOB, pas3leisaTh cdepy
OTBETCTBEHHOCTH U ITPOSABIIATH TOTOBHOCTD K IIPEIOCTABICHUIO OTYETA IIEPE] TPYIIIION;

® OBJIQJIETh CUCTEMOH YHHMBEpCAJIbHBIX KOMMYHUKAaTHBHBIX JEHCTBHUM, KOTOpas obecredynBaeT
Cc(OPMHPOBAHHOCTh COLUANIBHBIX HABBIKOB U AMOIMOHAIEHOTO WHTEJIEKTa IIKOJIbHUKOB.

B cgepe oenadenus - ynusepcanvhvimu VueOHbIMU — pe2yNAMUEHBIMU oeticmeusImMu.
Camoopranusanus:

® BBIIBIIATH NPOOJEMbl JUIsl pEIIeHUS B JKU3HEHHBIX M YYEOHBIX CHUTyalMsIX, HCIIOJIb3Ys
OMOJIOTUYECKHE 3HAHNUS,

® OpHUEHTUPOBATHCA B PA3NIMYHBIX MOJAXOAAaX MPUHATUS pelleHUull (MHIUBUAYaIbHOE, IPUHSATHE
pellIeHus B TpyIIe, IPUHATHE PELIEHUI TPYyIIoi);

®  CaMOCTOSITENIBHO COCTABIISATh AJTOPUTM pEIIeHUs 3a7aud (MM ero 4acTh), BBIOMpaTh CIOCO0
pelieHrs y4yeOHON OMOJIOTMYECKON 3ajjaur ¢ y4E€TOM UMEIOUINXCS PECypCcOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh IPEIaraéMble BAPUAHThI PELICHUN;

® COCTaBIATh IUIaH JeHCTBUM (TUIaH peanu3alil HaMEYEHHOTO aJropuTMa pelleHus),
KOPPEKTUPOBATh MPEAJIOKEHHBIM aJrOpUTM € YYETOM IOJYYEHHUS HOBBIX OHOJIOTMYECKUX
3HaHUN 00 U3ydyaeMoM OHOJIOTUYECKOM OOBEKTE;

® jienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

e (CaMOKOHTpPOJIb (peduiekcus):

® BJaJeTh COCOOAMH CAMOKOHTPOJISl, CAMOMOTHUBALIUHU U Pe(ICKCHH;

® aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U Mpeasiarath IiaH e€ U3MEHEeHHUS;

® YUNUTHIBATh KOHTEKCT M MPEIBUIETh TPYAHOCTH, KOTOPblE€ MOTYT BO3HHUKHYTh IpPH PELICHUU
y4eOHON OMOJIOTMYECKON 3a7aud, aJaliTHPOBATh PEIICHUE K MEHSIOIIUMCS OOCTOSTEIHCTBAM;

® OOBSACHATH MNPUYUHBI JIOCTHMIKEHUS (HEJIOCTHXKEHUs) pE3ylIbTaTOB JAEATENbHOCTH, J/1aBaTh



OLIEHKY NPHOOPETEHHOMY OIIBITY, YMETh HAXOIUTh MO3UTUBHOE BIPOU3OLIEAICH CUTYAIIUH;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, M3MEHHBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

® OIICHWBATh COOTBETCTBHUE PE3yJIbTaTa IEIH M YCIOBHUSIM.
OMONHNOHAILHBIN HHTEIUIEKT:

® pa3IuyaTh, HA3bIBaTh M YNPABJIATH COOCTBEHHBIMH SMOLMSAMU M SMOLUAMU
ApYyTrux;

® BBLIIBIIATH U @aHAJIM3UPOBATh IPUYMHBI SMOLIUH;

® CTaBUTh ceOs HA MECTO APYroro 4ejaoBeKa, IOHUMAaTh MOTHUBbBI U HAMEPEHUSIPYTOro;

® DPEryJIMpoBaTh CIIOCOO BBIPAKEHUS IMOLMH.

® [lpunstue ceds U Ipyrux;

® 0CO3HaHHO OTHOCHUTHCA K APYIrOMY YeJIOBEKY, €r0 MHEHHUIO;

® [pu3HaBaTh CBOE MIPABO Ha OLIMOKY M TAKOE e MIPaBO JIPyroro;

® OTKPBITOCTb ce0e U APYTUM;

® 0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

® OBIAJCTh CHCTEMOW YHUBEPCAIBHBIX Yy4YeOHBIX pETYISTHBHBIX JCHCTBUH, KOTOpas
oOecnieunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3ULIUA

JUYHOCTH), W >KM3HCHHBIX HABBIKOB JIMYHOCTH (YIpaBlICHUS COOOW, CaMOJUCIUTLINHEI,
YCTOMYMBOTO TIOBEJICHMUS ).

IIpenmeTHble Ppe3yJbTaThbl OCBOCHUS MpOrpamMMbl B
MO03HABATENbHON (MHTEIIEKTYaIbHOM) chepe:

— npuoOpeTeHHe OMbITa HCIOJIb30BAHUS METOJ0B OMOJOTMYECKOW HAayKd C LEeNbI0 HM3y4YEeHUs
OMOJIOTNYECKUX OOBEKTOB, SBJICHUN U MPOLIECCOB: HAOIIOAECHUE, OMUCAHUE, ITPOBEACHNE HECIOKHbIX
OMOJOTUYECKHUX ONBITOB U 3KCIEPUMEHTOB, B TOM YHCJIE C MCIIOJIb30BAHUEM aHAJIOTOBBIX U IUPPOBBIX
OMOJIOrHYeCKUX TPUOOPOB U HHCTPYMEHTOB;

— QopmupoBaHUE YMEHHS HMHTEIPUPOBATh OMOJOTMYECKHE 3HAHUS CO 3HAHUSIMU W3 JPYTUX
y4eOHBIX IpeaMeToB ((PU3UKHU, XUMHUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS U T. 1.);

- q)OpMI/IpOBaHI/IC YMCHI/II\/'I peuiaTtb y‘Ie6HHe 3agaun OMOJIOTHYECKOTO COJCpKaHHs, BBIABJIATDH
MNPUYHUHHO-CIICACTBCHHBIC CBA3U, HPOBOAUTH KAYCCTBCHHBIC U KOJWMYCCTBCHHBIC PACUCThbI, ACJIATb
BbIBOJIbI HA OCHOBAHUU MOJTYYCHHBIX PE3YJIbTATOB,

— (opmupoBaHUE YMEHHUS IUIAHUPOBATHh Y4ye€OHOE HCCIIEJOBAHME WM IPOEKTHYIO paboTy ¢
Y4ETOM IOCTaBJICHHOH 1enu: GopMyaupoBaTh MpodlieMy, TUTIOTE3Y M CTaBUTh3a/auu MCCIEAOBAHNUS,
BBIOMpATh aJE€KBATHO MOCTABIEHHOW 1M METOJBI, JeJaTh BBHIBOJBI MO Pe3ydbTaTaM HCCIETOBaHUS
WJTU TIPOSKTHOMU JIeATETbHOCTH;

— (opmupoBaHMEe UHTEpeca K YIIIyOJIeHHIO OHMONOTHYEeCKMX 3HaHMU (TmpeanpoduibHas
MOJIrOTOBKA U MpodeccuoHanbHas OpUEHTAIMs) U BBIOOPY OMOJIOTHH KaKk MPO(MIBHOTO MpeaMeTa Ha
CTYTIEHH CPEIHETO MOJIHOTO 00pa3oBaHus s OyaymiennpodeccuoHaIbHON JesTeIbHOCTH, B 00JIaCTH
OMOJIOTHUH, MEAUIIMHBI, SKOJIOTHH,IICHXOJIOTHH, BETEPUHAPHUH, CEITCKOTO X03SHCTBA;

— BIAJCHHE HaBbIKAMU paboThl ¢ WHPOpPMAIUEH eCTECTBEHHO-HAYYHOTO COJACpIKAHMUS,
MIPEACTABICHHOM B pa3HOU GopMe (B BHUIIE TEKCTa, TAOIMYHBIX JTaHHBIX, CXeM, rpad)uKOB, TUarpamm,
MojieTiel, n300paXkeHuH ), KpUTUYECKOTO aHAIM3a HHPOPMAIUH U OIICHKH €€ JOCTOBEPHOCTH;

— yMEHHE HMHTETPHPOBATH OMOJIOTUYECKHE 3HAHWS CO 3HAHUSMH JPYTUX YYEOHBIX IMPEIMETOB;
UHTEpEC K yriayOraeHuIo OMOJOTHYecKUX 3HAHUI U BHIOOPY OMOJIOrUH Kak Mpo(UIbHOrO mpeaMeTa Ha
YPOBHE CpelHero obumiero odbpazoBanus st Oyaymie mpodecCHOoHaIbHON IeATEeTbHOCTH B 00JIaCTH
OMOJIOTUH, MEIULIMHBL, YKOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3AHUCTBA, MUIIEBOI MPOMBIIUIEHHOCTH,



IICUXOJIOTMH, UCKYCCTBA, CIIOPTA - UMETh YETKHUE IPEICTABICHUS O MAaTEPUAIIUCTUYECKOU CYIIHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB U PETYJISALUIO UX PaOOTHI;

— 3HaHHE OCHOBHBIX (PAKTOPOB OKPY’KAIOIIEH Cpeibl, BIUSIONIMX HA Pa3BUTUE U CYIIECTBOBAHUE
KUBBIX OPraHU3MOB, aJIaNTalui K (akTopaM OKpYKarollen Cpeibl;

— 3HaHHMC OCHOBHBIX IIOAXOJ0B 6HOT€XHOHOI‘I/II/I, HCIIOJBb30BaHUsA €€ I[OCTI/I)KGHI/Iﬁ B COBpeMeHHOﬁ
KHU3HHU 4YCJIO0BCKA, 0COOEHHOCTH HCIOJIB30BAHMS KUBBIX OpraHu3MoOB IJid IMPOU3BOACTBCHHBIX HYX/]
YCJI0BCKa,

— 3HaHWE OCHOBHBIX IIOJXOJOB CEJCKIMH M OHOTEXHOJOTMH KYJIBTYPHBIX PACTCHHIA,
XapaKkTepu3oBaTb TIEHETUYECKH MOJIM(UIMPOBAHHBIE PACTEHHs, OINEPUPOBaTb  IMOHATHUAMH,
ruOpuau3aysi, OTHAJCHHAs TUOpUAM3alMsi, WCKYCCTBEHHBIH OTOOp, rerepos3uc, TpaHcopmarus,
MyTareHes3, TeHETUYECKOE PEJaKTUPOBAHNUE;

— IIOHUMaHHE€ MOJICKYJIAPHBIX MEXaHU3MOB pCain3aliuin HaCHCHCTBCHHOfI I/IH(bOpMaI_[I/II/I U YMCHUEC
CBO6OI[HO OIICPUPOBATL OCHOBHBLIMU ITOHATHAMHU MOJICKYJIHPHOI;'I OHoJIOrHM U €€ COBPCMCHHBIX
HaHpaBJIeHI/If/'I — I'CHOMUKHU, METArCHOMUKH, IIPOTCOMUKU ;

— 3HAHWEC OCHOBHBIX 3a00JICBAHUN UEIOBEKa, MEXAaHM3MOB WX pa3BHTHA, CIOCO0ax uX
JHUArHOCTUKHU M JICUCHUS;

- q)OpMI/IpOBaHI/Ie YMCHHUA HCIOJIb30BATh MOHSATHHHBIM arrIapar u CHUMBOJIMYECKHUU  SI3BIK
IFCHCTUKH, T'PaMOTHOC IMPUMCHCHNEC HAYYHBIX TCPMHUHOB, HOH?ITI/IfI, TGOpI/Iﬁ, 3aKOHOB J1JIsA 00BSICHEHHS
Ha6J'II-OI[aeMI>IX OMOJIOIrHYECKUX O6’beKTOB, SIBICHUN WU MpouecCoB, IO3BOJAIOMUX 3aJI0KHUTDh
(1)YH,I[aMeHT HAayYHOTO MUPOBO33PCHHA.

B nieHHOCTHO-OpHEHTAalMOHHOH cdepe:

— 3HAHHUC, YTO IIPHUMCHCHHUC COBPCMCHHLIX TEXHOJIOTHI MOJ'ICKy.]'IHpHOﬁ OMOJIOTUH TO3BOJISIET
YCIICHIHO pellaTh TaKUC 3J'IO6OI[HCBHI>IC Hp06J'IeMBI, KaK OXpaHa OKPY)I(aIOH_Ieﬁ CpCAbl, COXPAHCHUC
3A0POBbs YCTIOBEKA, KOHTPOJIb U BOCCTAHOBJIICHUEIKOCUCTEM.



TemaTuueckoe NJIAHUPOBaHUE MO POrpaMMme

«buorexHosorum» 7-8 Kiaaccel (68 yacon)

Tembl

OcHoBHOe coaep:kaHue

JlesATeIbHOCTH
IIKOJbHUKOB

Tema 1.
BuorexHosnorusi(4

)

[TonsTHe OMOTEXHOIOTUU. 3aueM
YeJIOBEKY OMOTEXHOJIOTUH, B YEM UX
MIPEUMYIIECTBO Nepe]] XUMUYECKUM
cuHTe30M. OCHOBHBICOMOOOBEKTHI
OMOTEXHOJIOTHH: IPOMBIIILIICHHBIE
MHUKPOOPTaHU3MBI, KIIETKH U TKaH!
pacTeHHid, ’KUBOTHBIX U Y€JIOBEKa,
OMOKaTaTN3aTOPHI.

CoIpbe /U1 OMOCHHTE3a U OLIEHKAETO
OMOJIOTMYECKON IIEHHOCTH.

OcHOBHBIE HCTOYHHKH YTIIEpOJa, a30Ta,
dbocdopa, MEKPOIIIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOBCHIPHS
(BKJIIOYast BOIIPOCHI €T0
MpeaBapUTEIIBHON 00pabOTKN),
pa3paboTKa HOBBIX MUTATEIBHBIX CPEJI, B
TOM YHCJIE€ BKIIIOYAIOLITUX
OMOCTUMYJISTOPBI U APYTHUEC DIIEMEHTBI
yIPaBICHUS U ONTUMH3AIUU IIPOLIECCOB

OrocHHTE3A. MeTtoabl ONITUMU3ALMU
IMUTATCIIbHBIX CPCI.

[IpakTrueckas padorta
«ITpumepsnl
PUMCHCHUS
OMOJIOrHMYECKUX
00BEKTOB B TBOCH
JKU3HIY.

Tema 2.
Muxpoduonorus
(12 v)

ITonoxeHune NpoKapuoOTOB B CUCTEME
opranuueckoro mupa. Ctpoenue
OaxTepuanbHoi KieTku.Knaccudukanus
OaKkTepuil.

Mopdonorus 6akrepuii. [Ipocteien
CJIO’KHBIE METO/1bI OKpAIIUBAHUS
OaxTepuil. dusnonorus 6akTepuil:
MUTaHUE, IbIXaHue, pOCT U
pa3sMHOXKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen (3KCTpeMO(UIBHOCTb,
0COOEHHOCTH CTPOEHUS KIIETKH).

[Ipaktuxa. JlaboparopHas
paborta
«DUKCUPOBaHHBIE
npenapaTsl OaKTepHi.
Onpenenenue GopmMbl
IPEI0KEHHBIX KYIbTYP
MUKPOOPTraHU3MOB,
HCITONIB3YsI IPOCTOMN
METOJ] OKPaCKM».
JlaGoparopHas pabota
«Omnpenenenve Tuna

MOJIOYHOKHCIIOE U CIIUPTOBOE
opoxenne. otoTpodHbIe U
xeMoTpodHbIe OaKTepuHu.
Kunernueckoe onuncanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCIIOHEHIIMAIbHAsI MOJIENb POCTA.

Kuneruka rubenu

KJIETOYHOW CTEHKHU
METOJIOM OKpallliBaHUs
no 'pamy» (ipu
HaJIMYUU PEaKTHUBOB).
JlaGopaTtopHas pabora
«IIpurorosiieHue
IPUKU3HEHHBIX




MHUKPOOPTaHU3MOB.
[Tarorennsie 6aktepun. YymHas
najgo4yka 1 YepHasi CMepTh,
00TyNH3M, CTOJIOHSK, TYOCpKYJIe3.
Hctopust 60pb0bI €
OakTepruaIbHBIMUA HHPEKIUIMHU.
Boiina GeckoHe4uHOCTH:
AHTUOMOTHKHU TIPOTUB OaKTEPHUH.
MexaHu3MBbI 1elcTBUH
AHTHOUOTHKOB. MEXKIETOUHAS
KOMMYHUKaIus 6aktepuil. YyBcTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunernueckoe
onucaHrue OMOCUHTE3a IIPOTYKTOB
MHUKpOOpTraHu3Mamu. bakrepuu,
KOTOpbIE MOTYT pa3jararb
TJTACTHK.

Mukpooprasus3msl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accoriuauu
pacTeHuii ¢ MUKpOOpraHU3MaMu

pernapaToB
MOJIOYHOKHUCIIBIX
OakTepuii».
JlaGopaTopHas pabota
«IToceB cMmbIBa C pyK Ha
yamku [lerpu».
JlaGopaTopHas pabora
«Bbprnenenue ynucTou
KYJIBTYpbI OaKTepuil.
Meron pa3BencHui.
Meroa ucTomaromero
HITPUXAY.
JlaGopaTopHas pabora
«Mopdodonornaeckas
XapaKTePUCTHKA
BBIJICJIEHHOW YUCTOM
KYJIBTYPBI:
XapaKTePUCTHKA
KOJIOHUH, (popma
OakTepui, THI
KJIETOYHOM CTEHKNY.
JlaGopaTopHas pabora
«CpaBHeHHE pocTa
MUKPOOPTraHU3MOB Ha
yarke 0e3 u ¢
n00aBICHUS
AHTHUOUOTHKOBY.
Hccnenosarennckas
pabora «Ilouck
MUKPOOPTaHHU3MOB
o0anarmux
AHTarOHUCTHYECKOI
AKTUBHOCTBIO.
Hccnenosarensckas
paborta «Briienenue
MOJIOYHOKHCITBIX
OakTepuid,
WCCIICIOBAaHUE UX

aKTHUBHOCTH.
HccnenoBaTenbckas
paborta «Briaenenue
OaKkTepuii MOIE3HBIX IS
pacCTEHHI».

Tema 3.
JyKapuoTH4YecKHe
OpraHu3Mbl B
OMOTEeXHOJIOTHH

[1necueBble rprObI MPOTYLIEHTHI
OMOJIOTNYECKH AaKTUBHBIX BEIIECTB
OO6m1ast xapaKTepuCTHKA IPOKIKEN
caxapomutietoB. Mctopust

JlaGopaTtopHas pabota
«[Toncuer knerox
JIPOXKKEN B Kamepe
['opsieBay.




(m1ecHeBbIe TPUOBI,
APOXKKH,
Bojgopocian) (12 )

HCTOJIb30BAHUS JPOKKEN B
TpaIULMOHHON OMOTEXHOJIOTHH.
TexHOI0TUHU BUHOJEIUS U
xJie0oIeyeHus,
CHeLUaIu3UPOBAHHBIE PAChI
Iposokei. MeTabosn3M ApOKKeH.
Peaxnust ciupToBOro OpoKEHHUS.
ITonyyenue BTOpUYHBIX
MeTaboIUTOB B Apokxkax. Jpoxxu
KaK MPOAYLIEHTHI OUOTOILIHB.
[Tosrydenue 11eneBbIX OCIKOB B
JPOMKAKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
[I0JIOBOT'O Pa3MHOXKEHUS y
JIPOXKKEHN, 3HAUCHUE U3YICHHUS
MHUTO3a U IUTOKUHE3A JIJIs1
ONTUMU3ALIUH ITPOLIECCOB
KYJIbTUBUPOBAHUS JPOKKEBBIX
LITAMMOB, [IOHUMAHUS IPUYUH
MaTOTe€HHOCTU JPOXKKEN U rprHOOB,
MTOVCKA MHUIIICHEH (PYHTHIIHIOB U
pa3paboTKK HOBBIX JIEKAPCTBEHHBIX
rpenaparos.

Bopopocnu — nepcrieKTUBHBIN
O00BEKT /ISl MPOM3BOACTBA Oenka 1
yriaeBogoB. buorexnonornueckue
METO/Ibl OUUCTKHU TBEP/BIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbBIX
OTXOJ0B NMPOU3BOJACTB. CTOUHBIE
BOJbl. CXEMBI OUHCTKH.
buodunbsTpsl, a3poTeHKH,
METaHTEHKH, OKCUTCHKH.
AKTHBHBIN W U BXOJSIIHE B HETO
MHUKpOOpranusmel. Micronb3oBanue
BOJIOPOCIIEHN B OYUCTKE CTOUHBIX
BOJ.

JlaGopaTopHas pabota
«OO6HapyxeHne
IPOJYKTOB CIIUPTOBOTO
OpOKEHHMSI: STHIIOBOTO
CIIHPTA U YTIIEKUCIIOTO
raza.

JlaboparopHast paborta
«Habmonenne
pa3MHOXCHUS
JPOXKIKEBBIX KIETOKY.
[IpakTuyeckas pabora
«IIonmyuenue TBOpora u
Kedupa Ha OCHOBE
MOJIOYHOKHCJTBIX
OaxkTepuii».
[IpakTryeckas pabora
«OCHOBHBIC BUJIBI KBaca
U UX XapaKTEPUCTHKA
«Jlpoxoxu u
MOJIOYHOKHCIIBIE
OaxTepuu,
NPUMEHSIEMBIC 151
IIPOM3BOJICTBA KBACay.
[IpakTuueckas pabora
«CpaBHUTETBHBIH
aHaJIM3 Pa3BUTHS
JpOACKEN B a3pOOHBIX U
aHadpPOOHBIX
YCIOBUSAX.
[IpakTuyeckas pabora
«MeTobl OLIEHKH
CBOMCTB
XJ1e00MEeKapHbIX
JIPONIKEN.
OcobenHoctu
IpUMEHEHUS




NIPECCOBaHHBIX,
CYIIIEHBIX U
WHCTaHTHBIX
JIPOAKEIN».
HccnenoBaTtenbckas
pabora «BnusHue
(U3UKO-XIMHUYECKIX
(axTOpPOB Ha KAUYECTBO
OMOTEXHOJIOTHYECKON
OpOAYKIMH (KBac, Keup,
CBIp, XJIEO U Ap.)».
HccnenoBarensckas
pabota «BrusiHue
(UBUKO-XUMHYECKUX
(bakTOpOB Ha POCT
Bogopociu (Chlorella

vulgaris)».

Tema 4.
HacaeacrBenHnas
uHpopmanus (8 1)

HacnencrBeHHOCTh U
HM3MCHYHNBOCTh — OCHOBHEIC
CBOMCTBA UBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
H3MCHYUBOCTb.

I'en —MaTepuanbHbIi HOCUTENb
HACJICACTBEHHOCTH U
W3MEHUYUBOCTU. HyKilenHOBBIE
KHUCIOTHL. JIokamm3anms
FEHETHUYECKOT0 Marepuaa B
KJeTke. JlemeHre KIETOoK.
Perumukarus JIHK. OcHoBHas norma
MOJIEKYJISIPHOI OHMOJIOTHH.
Tpanckpunuus. Tpancianus.
Myranuu.

[IpakTryeckas pabora
«MoaudukanuoHHas
U3MEHYUBOCTDH (JIUCTHA,
UTOJIKH C OJTHOTO JIEPEBA)».
[IpakTuyeckas pabora
«I"eH — uHCTpYKLHS 11O
cOopke KJeTku (Ha Oucepe
W KOHCTPYKTOPE)».
[IpakTuueckas padota
«Myranus Ha OyTepOpoe
(JTF000M 0OBEKT U3
MpeabIIyIedpadoThl, TIe
U3MEHEHUEUHCTPYKLIUU
NPUBEIET K W3MEHEHHIO
BHEIIIHET 0 BHJIa
00BeKTa)».

Tema S.
BupycoJiorus (6 4)

ITonoxeHue BUPYCOB B CUCTEME
oprannyeckoro mupa. CTpykrypa u
XUMHUUYECKHN COCTAaB BUPYCOB.
Knaccudukamnms Bupycos.
Penpoaykuus Bupycos. Bupycsr -
BO30yIUTENN NH(EKIIMOHHBIX
6one3nell. OHKOBUPYCHI.
Bbakrepuodaru: ctpoenue,

IIpocmotp
JIOKYMEHTaJIbHOTO (husibMa o
Bupycax. [Ipaktnueckas
pabora.

«Metop pa3BeneHUumn».
[IpakTuueckas pabora.
«TurpoBanue
6axkTeprodaron.




CBOICTBA, MpUMeHeHue. buonornueckue
MeTOBI OOPHOBI CBUPYCAMH.

Tema 6. I'ennasn

OCHOBBI TEHHOW UHKEHEPHUH.

[TpakTuyeckas pabora

HHKeHePUs 1 Bektopa. Cnenududeckue «DHIOHYKIIEa3bI
ouorexHosoruu(8 (bepMeHThI OakTepuil. pectpukimu (padora ¢
) bruotexHonoruu npoayKiuu OENKoB B HYKJICOTHIHBIMH
OakTepuallbHBIX KyJIbTypax. [10CJIEA0BATENBHOCTAMUHA
JlocTrKeHN sl TEeHHOMUHKEHEPUU U Oymare).
OMOTEXHOJIOTHH. [TpakTrueckas padoTa
CRISPR/Cas — cucrema alaniTHBHOTO «eHHbBIE HOKHHIIH -
uMMyHHTeTa 6akTepuit u apxeit. [MO. CRISPR/Cas
Metoapmonyuenus ['MO. (MOJIe/TMpOBAHHE Ha
Oymare)y.
Wrpa-puckyccus:
«Bolurpaii rpanT Ha
co3zganue 'MOy.
Tema 7. JlomecTrkanys OCHOBHBIX JOMAIIHUX Juckyccust

BHOTEeXHO0JI0THH B
JKHBOTHOBOACTBE (8

1)

KUBOTHBIX; COBPCMCHHBIC
9KCIIEPUMEHTHI MOJOMECTHKALINN
KUBOTHBIX (JIMCHIIA, HOPKA U JIp. —
AKCIEPUMEHTHI HayYHOU IIKOJIBI
akajneMuka bensiera).

CoBpeMeHHBIE METOJIBI B
KUBOTHOBOJICTBE: TPAHCILIAHTAIIHS
SMOPHUOHOB, XMMEPHBIC KUBOTHEIC,
KIIOHUPOBAHHUE.

OcHoBHbIE 00JI€3HU JKUBOTHBIX B POIIb
MaTOTEHHBIX MUKPOOPTaHU3MOB 1
Mapa3uToOB B Pa3BUTUU 3a00JIeBaHUN
JIOMAITHUXKUBOTHBIX U OCHOBHBIX
Mepax 60pbObI C HUMU; POJIb TOJE3HBIX
MHUKPOCHMOHOHTOB B OpTaHH3ME
KUBOTHBIX. [To0okuTEIRHOE U
o60YHOE (OTPHUIATEITHHOE)
BO3JCHCTBUY aHTHOMOTHKOB Ha
OpPTaHM3M B XOJI€ JICUCHUS KUBOTHBIX;
LIEJIH | 3aJa49u

BeTepUHapuu. buorexHonorus
KOPMOBBIX ITpENaparos.

«/lomecTukanus, Bce 1
pacTeHUs U KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM C
YeJIOBEKOM UM
OJIOMAaIIHUBAOTCS?
MO3KHO JIM CUMTATh
TapakaHa
OJIOMaITHEHHBIM
SKUBOTHBIM?».

[TpakTnueckas padbota
«MeTtonuka
KJIOHUPOBAHUS
(MozenupoBaHue Ha
Oymare).
[TpakTudeckas pabota
«CocraBieHue paioHa
[MUTaHUS )KUBOTHOTO,
pacyeTr pacxoJioB Ha
COJIEpKAHUEY.
HccnenoBaTenbckas
paborta «Ornenka
KayecTBa MOJIOYHOM
MIPOTYKITHH.

TeMma 8.
BbuorexHoJ0orum B
pacreHueBOACTBE

OCHOBHBIE METO/IBI CENEKIINN.
I'ubpuauzanus. @opmer 0TOODA.
OCHOBHBbIE HaIlpaBJICHUS

[TpakTuyeckas pabora
«BpIpamuaem ropox.Kak
MIPOBECTHU




(10 u)

CEJICKIIMU: YIIYYIICHHUE
YPOXKanHOCTH, yCTOMUHUBOCTHU K
OMOTUYECKUM U a0MOTUYECKUM
(hakTopam.

OCHOBHBIE TOJXO/IbI CEJEKIINU U
OMOTEXHOJIOTHH KYJIBTYPHBIX
pactenuii, ' nbpuauzanus,
OTJaJIeHHas THOpHUIN3aLIUs,
HCKYCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHchopmaius, MyTareHes,
TFE€HETUYECKOE PETAKTUPOBAHMUE).
Ucropus cenekuuu B Poccuu n
MHUpE, UCTOPUS PA3BUTHS
BOKHEUILIMX COPTOB KYJIBTYPHBIX
pacTeHui.

Kak uyenoBek MOxeT
MoIU(DHUIIMPOBATH PACTCHUS?
I'ennas unxenepus pacrtenuit: Yto
TaKO€ TeHETHYECKasi MHKEHEPHs
pacteHuil. TpaHCreHHBIE pACTEHUA.
Metoael nonyuenus. ObpazoBaHue
OIMyXOJIEH y paCTEHUH.
ArpobakTepuanbHast
tpanchopmarus: Ti-Tra3mMusl.
I'ensr T-JIHK. MonekyisipHo-
FEHETUYECKHE MEXaHU3MBbI
Tpancopmanmu. ['eneTnueckoe
penaktupoBanue. CoBpeMeHHbIE
TTOAXObI U JOCTHKEHUS
TE€HETUYECKOTO PEaKTHPOBAHUS
pacTeHui.

EcTb 11 sxu3Hb B mpoOupke?
buorexHonorus KyIbTypHBIX
pacTeHui.

CKpCIIUBaHHE Y
ropoxay.
[TpakTyeckas padora
«["'eHOMHBIEC HOYKHHIIBI
(MozeTMpoBaHKe
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBaTenbekas
pabora «BpipamuBanue
pacTeHuil B IpoOUpKe»
(MOXHO
BOCIIOJIb30BaThCSI
pe3yJbTaTaMu
MPEIBIIYIINX
9KCIIEPUMEHTOB TI0
COCTaBJICHUIO
MTUTATEIIBHBIX
pacTBOPOB IS
pacTeHuit).




