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3aHATHS B paMKaxX MpOrpaMMbl HampaBieHbl Ha OOecHeueHHue JAOCTHUKEHUS
HIKOJIbHUKAMU  CIIEAYIOIIMX  JIMYHOCTHBIX, METANpPEAMETHBIX W  MPEIMETHBIX
00pa3oBaTeNbHbBIX PE3YJIbTATOB.

JIn4HOCTHBIE pe3y/IbTaThl:

B cgepe epasicoancroeo 6ocnumanus: TOTOBHOCTh K KOHCTPYKTUBHOMCOBMECTHOM
NEATEIbHOCTH TPHU BBINOJHEHUU HCCIEAOBAHUNM U IPOEKTOB, CTPEMIIEHHE K
B3aMMOIIOHUMAHHIO U B3aWMOITOMOIIIH.

B cghepe nampuomuueckoco 6ocnumanus: OTHOILIEHUE K OMOJIOTUU KaK K BayKHOM
COCTABJISIIOLIEN KYJBTYPBI, TOPAOCTh 3a BKJIAJ POCCUHCKHX U COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBON OMOJIOTUYECKOM HAYKH.

B cghepe Oyxosno-Hpaecmeennozo 6ocnumauus: TOTOBHOCTb OIICHUBATh
NOBEJACHUE M IOCTYNKHA C TO3UWLUU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOU
KYJbTYPBI; TIOHUMAHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTA JEATEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHMMaHHE pPOJM  OHOJOTUU B
(OopMUPOBAHUHN ICTETUYECKON KYIbTYPhI TUUYHOCTH.

B cgepe @uzuueckoeo eocnumanus, opmuposanus Kyaibmypvl 300po8bs U
IMOYUOHANLHO2O O1a20NONY4UsA; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO U
yCTaHOBKA Ha 3/10pOBbIil 00pa3 Ku3HHU (340pOBOE NUTAHUE, COOTIOACHHE THTUEHNYECKUX
IpaBUJI 1 HOPM, cOATaHCUPOBAHHBINA PEKUM 3aHATHH U OT/AbIXa, peryjsipHas pu3ndyecKkas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUI U HEMPUSATUE BPEIHBIX TPUBBIUEK (YIOTpeOIeHnE
aJKOTOJIsl, HApKOTUKOB, KypeHHWE) U UHBIX (opM Bpena s (U3HUECKOro U
IICUXUYECKOTO 3/10POBbsl; COOMIOACHUE IMpaBUil O€30MAaCHOCTH, B TOM YHCIIE HaBBIKU
0€3011acHOTO MOBEACHUS B MPUPOJHON cpefie; chopMUpPOBAaHHOCTH HaBbIKA pediiekcu,
yIpaBjIeHUE COOCTBEHHBIM 3MOIMOHAILHBIM COCTOSIHUEM.

B cpepe mpyooeozo 6ocnumanus: akTUBHOE y4acTUE B PEUICHUH MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas) OMOJIOTMYECKOM M 3KOJOTUYECKOU
HaIpPaBJIECHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YUYEHUIO Mpodeccuil, CBSI3aHHBIX C
OHOJIOTHEN.

B cgepe sKonocuueckoco eocnumanus: OpUEHTAlUUs Ha [PUMEHEHUE
OMOJIOTMYECKUX 3HAHUM MPU PEILICHUH 3a71a4 B 001aCTH OKPY>KaIOIIEH Cpeibl; 0OCO3HAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUs; TOTOBHOCTb K YUaCTHIO B IPAKTHUUECKOMN
NEATEIbHOCTH 3KOJOTUYECKON HAIPABIEHHOCTH.

B cghepe nonumanus yennocmu nayuno2o no3nanus: OpUEHTALMS HACOBPEMEHHYIO
CUCTEMY HAy4yHBIX IPEICTaBICHUM 00 OCHOBHBIX OMOJOTMYECKHX 3aKOHOMEPHOCTSIX,
B3aMMOCBS3SIX YEJIOBEKA C MPUPOJHON U COLMAIBHOM CPEAON;

MOHMMAaHHUE POJU OMOJIOTMYECKO HayKd B (DOPMHPOBAHMH HAYYHOI'O MUPOBO33PEHUS;
pa3BUTHE HAYyYHOU IIOOO3HATENBPHOCTH, MHTEpeca K OMOJOTUYECKOW HayKe, HaBBIKOB
UCCIIEN0BATEIbCKON NEATEIIBHOCTH.
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B cghepe adanmayuu k usmeHsoOwuUMCA YCI08UAM COYUATBHOU U NPUPOOHOU
cpeovl. AJeKBAaTHAs OLEHKA M3MEHSIOIIMXCA YCJIOBUM; MPUHATHE pELICHUs
(I/IHIII/IBI/II[yaJIBHOG, B rpynne) B HU3MCHAIOIMINUXCA YCIOBHUAX Had OCHOBAHHWH aHAJIN3a
Ouosiornyeckoi nHGOpMalIUK; TIJIAHUPOBAHUE  JEHCTBUN B HOBOM  CHUTyalluH
Ha OCHOBAHWU 3HAHUN OMOJIOTUYECKUAX SaKOHOMepHOCTCﬁ.
MeranpeameTHblie pe3yJbTaThl:

B cghepe osnaoenus ynusepcanbhvimu yueOHbIMU NO3HABAMENbHBIMU OCULCMBUIMU:
ba3oBbie JOornuecKue A CTBUS:
® BBIABIATh M XapaKTEPU30BaTh CYIISCTBCHHBIC TMPU3HAKKA OHOJIOTHYECCKUX
00BEKTOB (SIBJICHUM);

® YCTaHABIMBATh CYIICCTBCHHBIM TMPHU3HAK KJIAaCCU(PUKAIMKN OUOJTOTHIECKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHUS Jisi OOOOIIEHUS U CpaBHEHUS,
KpUTEPUU TIPOBOUMOTO aHAIIN3A;

e ¢ y4€TOM TPEIJIOKEHHON OMOJIOTMYECKOM 3a7auil BBISBISATH 3aKOHOMEPHOCTU H
IPOTUBOPEYHsS] B paccMaTpuBaeMbIX (akTax W HAONIOJACHHIX;, TMpesjarath
KPUTEPHUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

® BBHIIBIATH JehUIUTH HHPOPMAIMH, JaHHBIX, HEOOXOAMMBIX IS PpEIICHHS
MIOCTaBJICHHOW 3a/1a4H;

® BBISABIATh NPUUNHHO-CIICACTBEHHBIC CBSI3M TMPU M3YYCHUH OHUOJIOTHYCCKUX
SIBIICHUN W TIPOIIECCOB; JENaTh BBIBOJABI C HWCIIOJIH30BAHUEM JCHYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHUM, YMO3AKIIOUEHUN TI0 aHAJIOTUd, (OPMYITUPOBAThH
TUTIOTE3bI O B3AMMOCBSI3SX;

® CaMOCTOSITENILHO BhIOMpaTh Coco0 perieHus y4eOHOM OMONIOrmuecKoi 3amadn
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUSI, BRIOMPATh HAU0OJIee TI0IX O ISIIIAN
C Y4€TOM CaMOCTOSITETTLHO BBIACIICHHBIX KPUTEPHUEB).

bazoBble nccneoBaTenbCKue ISHCTBUS:

® HCIIOJBH30BaTh BOMPOCHI KaK UCCIIEA0BATEIIbCKUN HHCTPYMEHT TIO3HAHUS;

e (GopMyIHpOBaTh BOMPOCH, (UKCHPYIOIIHE pPAa3pbIB  MEXKIy pEAIbHBIM U
JKEJIATeIIbHBIM ~ COCTOSTHUEM  CUTyallud, OOBEKTa, H  CaMOCTOSTEIHHO
yCTaHaBIMBaTh UCKOMOE U JIaHHOE,

e (dopmupoBath  THMOTE3y 00  HWCTUHHOCTH  COOCTBEHHBIX  CYXKICHHIA,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSTEIHHO COCTABIICHHOMY TIaHY HaOIIOICHNE, HECIIOKHBIH
OMOJOTHMYECKUI SKCIIEPUMEHT, HEOOJIBLIIOE HCCIEIOBAaHUE IO YCTAaHOBJICHUIO
0COOEHHOCTEM OGuosorunueckoro 00bekTa (mpolecca) u3yueHus,

® TIPUYUHHO-CJICICTBEHHBIX CBS3€M M 3aBUCHUMOCTEH OHMOJOTHMYECKHX OOBEKTOB
MEXIy COOOM;

® OIICHWBATH HA MPUMEHHUMOCTH W JOCTOBEPHOCTh HH(POPMAIHIO, MOTYUYECHHYIO B
X0/1e HaOJIIOICHUSI U SKCIIEPUMEHTA;

® CaMOCTOSITENIbHO (opmMynupoBaTh OOOOIIEHHS M BBIBOJBI IO PE3YJbTaTaM
IPOBEIEHHOIO HAONIOACHUS, SKCIEPUMEHTa, BIAJETh UHCTPYMEHTAMHU OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 0000IICHUH;
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® TIPOrHO3MPOBATH BOZMOXKHOE JajbHEIIee pa3BUTHE OMOJIOTMUYECKHUX MPOIIECCOB U
UX TOCJIE/ICTBUS B QHAJIOTUYHBIX WM CXOIHBIX CUTYAIUsX, & TAKXKE BBIIBUIaTh
MPEIOJIOKEHNS 00 UX PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.
Pabora ¢ undopmarmeii:
® TPUMEHATH Pa3INYHBIE METO/bI, MHCTPYMEHTHI U 3alIPOCHI IPU MOUCKE U 0TOOpE
Ouosornyeckoi MHGOPMALMU WIM JAaHHBIX M3 KMCTOYHUKOB C Y4ETOM
MPeJIOKEHHON yueOHON OMOIOTrHYecKOoH 3a1a4u;

e BpIOMpaTh, AaHAIM3UPOBATh, CHCTEMATU3UPOBaTb UM  UHTEPIPETHPOBATDH
OMOI0rHYecKyI0 HH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM MPECTABICHUS;

® HAXOIUTh CXOJHBIE apTyMEHTHI (IIOATBEPKIAIOIINE U ONIPOBEPTraloIIre OJIHY U
Ty %€ HJIeI0, BEPCHUIO) B Pa3IMYHbBIX HH(OPMALIMOHHBIX HCTOUYHUKAX;

® CaMOCTOSITENIbHO BHIOMPATh ONTUMAIBbHYIO (OpMY IIpeIcTaBICHUs HH(DOPMALIUY U
WLTIOCTPUPOBATD pelllaeMble 33/1a4H HECTIOKHBIMU CXeMaMU, JHarpaMMaMu, HHON
rpaduKoi 1 KX KOMOWHAIIUSIMY;

® OLEHMBATh HAAEKHOCT OMOJIOTHYECKOH HMHPOpPMALMU IO  KPUTEPHUSM,
MPEJIOKEHHBIM yUUTeNIeM WIH C(HOPMYIUPOBAHHBIM CAMOCTOSITENBHO;

® 3alIOMHUHATh U CUCTEMAaTU3UPOBATh OMOJOTHYECKYIO HH(OPMALIHUIO.

B cghepe osnadenus ynusepcanohvivu yueOHbIMU KOMMYHUKAMUBHLIMU OelUCMBUIMU

OO6mnienue:
® BOCIPUHUMATH U (POPMYIUPOBATH CYXKJICHHUS, BBIpAXKaTh YMOIIMH B MPOIIECCE

BBITIOJTHEHHSI PAKTHUECKUX U 1a00paTOpPHBIX PaboT;

® BbIpaXkaTh ce0s (CBOIO TOUKY 3pEHHUSI) B YCTHBIX M MUCbMEHHBIX TEKCTAX;

® pacno3HaBaTb HeBepOaJbHbIE CpEICTBAa OOIECHMS, IOHMMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, 3HATh W PACMO3HABATH MPEANOCHIIKA KOH(IMKTHBIX
CUTYallMi U CMSIT4aTh KOH(MIUKTHI, BECTH IEPETOBOPHI;

® [IOHMMAaTh HAMEPEHHUs JPYTrUX, TMPOSBIATh YBAKHUTEILHOE OTHOIICHHE K
cobeceTHUKY U B KOppeKTHOM opme hopMyIHpOBaTH CBOM BO3PAKECHHUS;

® B XOJI¢ IMaJIora W/ WM JUCKYCCUU 33]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYX AaeMOit
OMONOTUYECKOM TEeMbl M BBICKA3bIBATh WJCH, HAICJICHHBIC HAa PEIICHUE
OMOJIOTMYECKOM 3a/1aUd U MO AepKaHue OJ1aroxenaTeIbHOCTH OOIIEHUS;

® COIOCTABIIATH CBOM CYXKICHHS C CYXICHUSIMH APYTMX YYaCTHHKOB JIMAJIOra,
OoOHapYyKUBaTh PA3JINYUSI U CXOJCTBO IMO3UITHIA;

e MyOJMYHO TIPEACTABIATH PE3YJIbTATHl BBITIOJHEHHOTO OWOJIOTHYECKOTO OITbITa
(3KCIIepUMeHTa, UCCIIeI0BaHUs, TPOEKTA);

® CaMOCTOSITEIILHO BBIOMPATH POpMAT BBICTYIUICHHS C YIETOM 3a1a4 MPE3CHTAIINN U
OCOOCHHOCTEH ayJAMTOPHMM M B COOTBETCTBUHM C HHUM COCTaBJISTh YCTHBIC H
MUCHbMEHHBIEC TEKCTHI C UCIOIb30BAaHUEM HJLUTFOCTPATUBHBIX MaTEPHAIOB.

CoBMecTHAs JISATEILHOCTD (COTPYTHUYECTBO):

® [IOHUMATh M HCIOJb30BATh MPEUMYIICCTBA KOMAHIHOW M WHIWBUIYAIBHOM
paboThI MPHU PEIICHUU KOHKPETHOH OMOJIOTHYECKO# MpoOsieMbl, 000CHOBBIBATH
HEOOXOIMMOCTh IPUMEHECHHS TPYIIOBBIX (POPM B3aUMOJICHCTBHS MPH PEIICHUH
MOCTaBJICHHON y4eOHOM 3a1a4H;
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® [IPUHUMATH LIEJIb COBMECTHOU ESITEIBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUSA 10
€€ JOCTH)KEHHUIO: pacupeliessiTh poJiM, AOIOBAPUBATHCS, OOCYKIaTh MPOLECC U
pe3yJIbTaT COBMECTHOM pabOThI;

e yMmeTrb o0000IIATh MHEHMSI HECKOJIbKUX JIIOAEH, NPOSABIATH TOTOBHOCTb
PYKOBOJWTD, BBIIIOJHATH IOPYYECHUS, TOAUYUHATHCS,

® IUIAHUPOBATh OPIAHMU3ALMI0 COBMECTHOW pabOThl, ONpPEAENATh CBOI poJb (C
y4€TOM MPEANOYTCHUN M BO3MOYKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBHS),
pacupenesaTh 3a4a4d MEKIy WICHaMHM KOMAaHZbl, y4acTBOBAaThb B I'PYIIIOBBIX
dopmax paboThl (00CYykaeHHSI, 0OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U UHBIE);

® BBINOJIHATH CBOKO YacTh pabOThI, JOCTUTATh KAYECTBEHHOT'O PE3YJIbTaTa [0 CBOEMY
HAIIPaBJICHUIO U KOOPAMHUPOBATH CBOU JAEHCTBUS C IPYTUMU WICHAMU KOMAH/IbL;

® OIICHMBATh KAayeCTBO CBOET0 BKJIaJa B OOWIMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIBHO  C(OPMYJIMPOBAaHHBIM  y4YaCTHUKAMU  B3aUMOJEHUCTBUS;
CPaBHUBATH PE3YJILTATHI C HCXOAHOW 3a/1aueii U BKJIAJl KKJOT0 YJIEHA KOMaH/bl B
JOCTHKEHHE PEe3ybTaTOB, pa3delisiTh c(epy OTBETCTBEHHOCTH M TMPOSBIATH
TOTOBHOCTbH K MPENOCTABICHUIO OTYETA MEPE TPYIIIION;

® OBJIAJIETh CHUCTEMOW YHUBEPCAIBHBIX KOMMYHUKATHUBHBIX JIEUCTBHH, KOTOpAas
o0ecnieunBaeT CPOPMUPOBAHHOCTh COLIMATIBHBIX HABBIKOB U 3MOLMOHAJIBHOTO
MHTEJJIEKTA KOJIbHUKOB.

B cghepe o6nadenus yuugepcanoHviMu YUeOHbIMU DeRYNAMUBHBIMU  OelCMBUAMU.
Camoopranu3zaiusi:
® BBIBIATH MPOOJEMBbI ISl pEUICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
UCIIOJIb3Ysl OMOJIOTMYECKUE 3HAHUS;

® OPHCHTHPOBATHCS B PA3IMYHBIX TTOIXO0IAX MPUHATHS PEIICHUH (MHANBUIYATHHOE,
MPUHATHE PEUICHUS B TPYIIE, MPUHITHE PEIICHUI TPYTIION );

® CaMOCTOSITEIPHO COCTAaBIISATH AJNTOPUTM pEIICHHs 3aa4yv (WA €ro 4YacTh),
BbIOMpaTh CMOCOO perieHus y4yeOHOW OWONOrMYeckoil 3amauud ¢ y4EToM
UMCIOIIUXCSA PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
MpeyiaracMbie BApUAHTHI PEIICHU;

® COCTaBIATh IUIAaH JCWCTBUH (IUIaH peanm3alldd HaMEUEHHOTO aJropuTMa
peIieHus), KOPPEKTUPOBATh MPEJIOKEHHBIN aITOPUTM C Y4YETOM TOTyUCHUS
HOBBIX OMOJIOTUYECKUX 3HAHUKM 00 n3yuyaeMOM OHOJIOTHUYECKOM OOBEKTE;

e JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIb (pedaekcus):

® BJAJETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pe(IICKCUY;

e JaBaTh aJI€KBATHYIO OLIEHKY CUTYal[MH U [IpeAJIarath IiaH e€ U3MEHEHMS];

® YUYUTHIBATh KOHTEKCT U MPEABUAETH TPYIHOCTHU, KOTOPbIE MOT'YT BOZHUKHYTh IIPU
pelieHuy  y4eOHOW OMOJIOTMYECKOW 3a/Jadyd, aJanTHpOBaTh PpEIICHHE K
MEHSOLUMCS] 00CTOSATENBCTBAM;

e OOBACHATH NMPUYMHBI JOCTHXKEHUS (HEJOCTUKEHUS) PE3yibTaTOB JIEATEIBHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaXOJIUTh IIO3UTUBHOE B
IPOM3OLIEIIEN CUTYALINH;
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¢ BHOCUTL KOPPCKTHBBI B JACATCIBHOCTbL Ha OCHOBC HOBBIX O6CTO$IT€J'ILCTB,
N3MCHHBIINXCA CI/ITyaHI/Iﬁ, YCTaHOBJICHHBIX OIHI/I6OK, BO3HHKIINX pr,HHOCTef’I;
¢ OICHHUBATH COOTBCTCTBUC PC3yJibTaTa LUCIIN U YCIIOBUAM.
3MOHI/IOHaJIBHI>Iﬁ HHTCIIJICKT!
¢ pasiin4aTtb, HA3bIBATb MW YIIPABJIATH COOCTBEHHBIMH OSMOIIMSIMH MW OSMOLHAMHU
APYIHUX;
¢ BLIABJITH U AHAJIM3HUPOBATL MPUYNHDBI BMOHHP'I;

® CTaBUTh ce0s1 HA MECTO JPYrOro YeJOBeKa, IOHUMATh MOTUBbI U HAMEPEHHUS
IpYroro;

® pEryJupoBaTh COCOO BBIPAKEHUS IMOLMII.

e [Ipunsrue ceds u apyrux;

® OCO3HaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €T0 MHEHHIO;

e [pHU3HABaTh CBOE MPaBO Ha OMIMOKY U TaKOE K€ MPaBo APYroro;

® OTKPBITOCTb ce0€ U IPYTHM;

® (0CO3HABAThb HEBO3MOXKHOCTb KOHTPOJIUPOBAThH BCE BOKPYT;

® OBJIAJIETh CUCTEMOI YHUBEPCAIbHBIX YUCOHBIX PErYISITUBHBIX IEHCTBUHN, KOTOPAS
obecnieunBaeT (HOPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTpPEHHSA
MO3UIUS JIMYHOCTH), U KU3HEHHBIX HABBIKOB JMYHOCTH (ymHpaBiieHUs coOoil,
CaMOJUCLUIUINHBI, yCTOMYMBOTO MTOBEACHHUS).

IIpeamMeTHbIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI
B no3naBaTenpHOM (MHTEIUIEKTYaIbHOM) chepe:

— TpUOOpETEeHHUE OMbITa UCIOIH30BAHUS METOJIOB OMOJOTHYECKON HAYKH C LEIbIO
U3y4eHus: OUOJIOTMYECKUX OOBEKTOB, SIBJICHUN M MPOLIECCOB: HAOJIOJCHHE, OMKUCAHUE,
MPOBEICHUE HECJIOXKHBIX OMOJIOTMYECKUX OIBITOB M SKCHEPUMEHTOB, B TOM YHCIIE C
WCIIOJIb30BAHUEM aHAIOTOBBIX U ITU(PPOBBIX OMOJOTUIECKUX MPUOOPOB U HHCTPYMEHTOB,;

— (opmupoBaHue yMEHUS UHTETPUPOBATH OMOJIOTHYECKHE 3HAHUS CO 3HAHUSIMU W3
APYTUX y4€OHBIX MPEAMETOB ((QU3UKHU, XUMHUH, Teorpaduu, UCTOPUH, OOIIECTBOZHAHUS U
T. 1.);

— (opMupoBaHue yMeHHU pemiaTh yueOHbIE 3a7a4l OMOJIOTUYECKOT0 COACPKAHUS,
BBISIBJISIT ~ NIPUYMHHO-CJIEJICTBEHHBIE  CBSI3M,  IPOBOJUTH  KAaYeCTBEHHbIE U
KOJTMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOIBI HA OCHOBAHWH TIOJyYCHHBIX PE3YJIbTaTOB;

— (dopMHUpOBaHHE YMEHHUS IUIAHUPOBATh Y4eOHOE HCCIIEOBAHUE WM MPOEKTHYIO
paboTy ¢ y4eToM MOCTaBICHHON LeiH: (OPMYyTUPOBATH IPOOIEMY, TUIIOTE3y U CTaBUTH
3a/layd MCCJIEIOBAaHUsA, BBIOMpATh AJC€KBATHO MOCTABICHHOW WEIM METOJbl, JeNaTh
BBIBO/JIBI 110 PE3YJIbTaTaM UCCIICOBAHMS WIH MPOCKTHON ACSITETbHOCTH;

— (¢opmHupoBaHHE  HMHTEpeca K  yriayOJieHHI0  OMOJOTUYECKUX  3HAHUU
(mpeanpoduibHas MOATOTOBKA U MPodeCCHOHANIbHAS OPUEHTAIMS) U BBIOOPY OUOJIOTUH
Kak MpoUIBHOTO IpeIMeTa Ha CTYIIEHH CPEIHETO MOJIHOTO 00pa3oBaHus il OyayIien
MpoeCCUOHATEHON NIeITEIbHOCTH, B 00JIaCTU OWOJOTUH, MEAWIMHBI, SKOJIOTHH,
TMICUXOJIOTHH, BETEPUHAPUH, CETTLCKOTO XO35HCTBA;
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— BJIQJICHUE HaBbIKaMU paboThl ¢ HHPOpPMALUEH  E€CTECTBEHHO-HAYYHOI'O
colepKaHusl, TIPEACTABICHHOW B pa3HOW (GopMe (B BUIIE TEKCTa, TAOJWYHBIX TaHHBIX,
cxeM, rpaduKOB, AWarpamMMm, MoJelield, H300paKeHU), KPUTHUYECKOrOo aHalinu3a
uH(OpMAaIIMK U OLICHKH €€ IOCTOBEPHOCTH;

— YMEHHE MHTEIPUPOBATh OUOJOTUUECKHE 3HAHUS CO 3HAHUSMH JPYTUX YUeOHBIX
MPEMETOB; UHTEpEC K yriayOJieHHI0 OMOJOTUUECKUX 3HAHUN M BBIOOPY OMOJIOTHH KaK
nmpodUILHOTO TIpeMeTa Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHus s Oymyuien
MpoECCUOHATEHON  JESATENPHOCTH B OOJACTH OWOJIOTUM, MEIWIIUHBI, 3KOJIOTHH,
BETCPUHAPHUH, CEIIbCKOTO XO3SIMCTBA, MHUINEBOW MPOMBINIICHHOCTH, TICUXOJIOTHH,
MCKYCCTBa, CIIOPTa - UMETh YETKHUE MPEACTABICHUS O MATCPUATMCTUIECKON CYITHOCTH
T€HOMOB HUBBIX OPTraHU3MOB U PETYIISAINUIO UX PAOOTHI,

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpENbl, BIUSIOMIUX HA Pa3BUTHE U
CYIIIECTBOBAHME KMBBIX OPTAaHU3MOB, alanTaluil K pakropaM OKpy>Karollei cpeibl;

— 3HaHHE OCHOBHBIX ITOAXOJI0B OMOTEXHOJIOTHH, UCIIOJIB30BAHUS €€ JOCTIKCHUI B
COBPEMEHHOM KM3HU YEJIOBEKa, OCOOCHHOCTH HCIIOJIb30BAHUS KUBBIX OPTaHU3MOB IS
MPOU3BOICTBEHHBIX HYK]] YEJIOBEKA,

— 3HAHUE OCHOBHBIX MOJX0JIOB CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHHA,
XapaKTepru30BaTh TCHETHYECKHM  MOAUMUIIMPOBAHHBIE  PACTCHHsS, OINEPUPOBATH
MOHATUSAMHU, THOpUAM3ANNS, OTHAJCHHAs THOpUIW3ANMs, WCKYCCTBEHHBIA OTOOD,
reTepo3uc, Tpanchopmalus, MyTareHe3, TeHETHIECKOe PeAaKTUPOBAHMUE;

— TOHMMAaHHWE MOJCKYJSIPHBIX  MEXaHM3MOB  peaJd3allii  HaCJIeICTBEHHOU
nH(popMaIuu 1 yMEeHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMH ITOHITUSIMH MOJIEKYJISIPHON
OMOJIOTHY M €€ COBPEMEHHBIX HAIPaBICHUN — IeHOMHUKH, METarCHOMUKH, TTPOTCOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHUI YEIIOBEKA, MEXAaHM3MOB WX Pa3BUTHUS, CIIOCOOAX
WX THArHOCTHKU U JICUCHUS,

— (opmupoBaHHEe YMEHHS WCIONIH30BATH MOHATUHWHBIN anmmapaT ¥ CUMBOJIMYECCKUI
A3bIK TEHETHKH, TPAMOTHOE NPUMEHEHHE HAy4YHBIX TEPMHHOB, TIOHSTHI, TEOPUH,
3aKOHOB JUIsl OOBSICHEHHS HAOII0JaeMbIX OHMOJOTUYECKUX OOBEKTOB, SIBJICHUN U
MPOIIECCOB, TO3BOJISIONINX 3aJI0KUTh (QYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 1ieHHOCTHO-OpHEHTAITMOHHOH cdepe:

— 3HAaHHWE, YTO TPHUMCHCHHE COBPEMEHHBIX TEXHOJIOTHUH MOJIEKYJIAPHOW OHOJIIOTHH
MO3BOJISICT YCHCIIHO peliaTh Takue 3J0001HEBHBIC MPOOJIEMbI, KaKk OXpaHa
OKPYIKAIOIICH CpeJibl, COXpAaHECHHUE 3I0POBbs YeJI0BEeKa, KOHTPOJIb M BOCCTAHOBJICHUE
IKOCHCTEM.

2.COAEPXKAHUE KYPCA BHEYPOUYHOM JESATEJbHOCTH

Monayas «buorexnonorus» 8 kiaccsl (34 yaca)

buorexHosorus (2 yaca)
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[TonsiTne OWOTEXHONOTHMU. 3a4eM 4YEeJIOBEKYy OHOTEXHOJOTHMH, B YEeM UX
MPEUMYILECTBO NEPe]] XUMUIECKIUM CUHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOJIOTUU:
IPOMBIIICHHbIE MUKPOOPTAHU3MbI, KIETKU U TKAHU PACTEHUH, ’KUBOTHBIX U YEIIOBEKA,
ouokatanmuzatopbl. IlpakTuueckass pabora «lIpumepbl nmprUMeHEHUS OMOJOTHYECKHUX
00BEKTOB B TBOEH KUZHUY.

Celpbe 111 OMOCHHTE3a M OLIEHKAa €ro OMOJIOrM4ecKol LEeHHOCTH. OCHOBHBIE
UCTOYHUKHM yriiepona, as3oTa, ¢dochopa, MukposnemeHToB. lccienoBanue HOBBIX
HMCTOYHUKOB CHIPhS (BKJIFOUAsi BOMPOCHI €ro MpeBapuTesIbHON 00paboTKH), pa3paboTka
HOBBIX MHUTATENbHBIX CPEl, B TOM YHCII€ BKIIOYAIOMIMX OMOCTUMYISITOPHI U JIpyTUe
AJIEMEHTHI YIIPaBICHUS U ONITUMH3AIMHU MTPOLIECCOB OMOCUHTE3a. MeToAbl ONTUMHU3ALNN
MUTATEBHBIX CPE]I.

1. Mukpoobuonozus (6 uacos)

[lonoxkeHne NPOKAPHUOTOB B CHUCTEeME opranuueckoro mwmpa. CrpoeHue
OakTepuanbHOi KieTku. Knaccudukanus Oakrepuit. Mopdonorust 6akrepuii. [Ipoctsie
U CJOXHbIE METOAbl OKpamuBaHus Oaktepuil. dusnonorusi OakTepuil: NHUTAHHE,
JIbIXaHue, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C IOMEHOM Apxeu (3KCTpeMO(pUIbHOCTD,
0COOCHHOCTH CTpOCHHUs KJIeTkH). JlabopaTopHas pabora « OUKCUpPOBAHHBIE MTpENapaThl
Oaktepuit. Ompenenenne (GOpPMBI MPEIOKEHHBIX KYJIBTYp MHUKPOOPTaHU3MOB,
UCIIONIb3YSl MpOCTOM MeTod okpacku» JlaboparopHast pabota «OmpeneneHue TUIa
KJIETOYHOW CTEHKH METOOM OKparuBanus 1o ['pamy» (mpu HaIU4Iuu pEaKTHBOB).

MosnoyHokucioe u crnuptoBoe OpoxeHue. DoToTpodHBIE U XEeMOTPO(]HBIE
Oaktepun. KuHeTmueckoe  omucaHume — mpolecca  pocTa MUKPOOPTaHU3MOB.
OKCTOHEHIMaNbHAass ~ MoJielnb  pocta. KuHeTnka rTHOENM  MHUKpPOOPTaHHU3MOB.
JlabopartopHas padota «IIpuroToBieHrne MPUKU3HEHHBIX MPENapaToB MOJOYHOKHUCIIBIX
OakTepui».

[Tatorennsle 6akTepuu. UymHas majgouka v yepHasi CMEpTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkynes. Mctopust 00pb0bI ¢ 6akTepuanbHbIMU HHPEKIUsAMU. JlabopaTopHas padoTa
«IToceB cmbiBa ¢ pyk Ha yamiku [letpu». JlaGopatopHast pabora «BriieneHue dyucToit
KynbTypbl Oaktepuil. MeTon pasBeneHuil. MeToq  HCTOINAIONMIETO  IITPUXA.
JlaGoparopHas pabora «Mopdomorndyeckass XapaKTEpUCTHKA BbBIACIEHHOW YHCTOU
KYJBTYpBI: XapaKTEepPUCTUKA KOJIOHUH, (popMa OaKTepHii, TUM KIETOUHON CTEHKI.

Boiina 6eckoHEUYHOCTH: aHTUOMOTUKUA MPOTUB OakTepuil. MeXaHu3Mbl JeHCTBUI
aHTUOMOTUKOB. MeXKiIeTouHass KOMMYyHUKanus Oakrtepuil. UYyBcTBO KBOpyMa.
JlabopaTopHass pabota «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dYallke 0e3 U ¢
noOapiieHuss aHTUOMOTUKOBY HccnenoBarenbckas padora «IloMck MHUKpOOPTraHW3MOB
00Ja1al01MX aHTarOHUCTUYECKON aKTUBHOCTBIO.

[Ipumenenue Oaktepuii uenoBekoM. KuHeTHueckoe ommcaHue OWOCHUHTE3a
OPOAYKTOB MHUKpOOpraHu3Mamu. bakrepuu, KOTOpplE MOIYT paszjiararbh IIJIACTHK.
HccnenoBarenbckas padoTa «BeiieneHrne MOJIOYHOKHUCIIBIX OaKTepHid, UCCIIEOBAHUE UX
AKTUBHOCTW.
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Muxkpoopranu3mbl B arpoOHOTeXHOJIOTHHU. VICKyCCTBEHHBIE aCCOIIMAIIMN PACTEHUN
c MuKpoopranusmamu. VccnegoBarenbckas pabora «Bpiienenue 6akTepuil Moiae3HbIX
IUJT paCTCHUI.

2. Jykapuomuyeckue o0p2anuzmMvl 6 OuomexmHonouu (niecHesvie 2puobl,
opodicdxcu, 600opocnu) (6 yacoes)

[1necHeBbIie rprObI NPOAYLIEHTH OMOJIOTUYECKN AKTUBHBIX BEIIECTB.

OOmrast xapakTepUCTHKa APOAOKEH caxapoMmuieToB. VcTopusi MCTOIB30BaHUS
JIPOACOKEH B TPAIMIIMOHHON OMOTEXHOJIOTHH. TEeXHOJOTUN BUHOETUS U XJIeOOTeUeHHUs,
CHeuaIn3upOBaHHbIE pachkl Apoxokend. Merabonusm nposxokel. Peakiust cnupToBOro
opoxenusi. Jlaboparopnast pabora «lloacuer kieTok Apoxokei B kamepe ['opsieBay.
JlabopatopHasi pabota «OOHapyXKeHHE MPOIYKTOB CHUPTOBOIO OPOKEHHMSI: STUIOBOIO
CupTa W YIJIEKUCIOTO Ta3a». [lolydeHue BTOPUYHBIX METAaOOIMTOB B JIPOXKKAX.
Jpoxoku Kak MpoayIieHThl OnoToruB. [lomydeHue neneBbix OeTKOB B IPOKKAX.

Oco00EHHOCTH BEreTaTHBHOTO U TIOJIOBOTO PA3MHOXKEHUS Y NPOXOKEH, 3HaYCHUE
M3Y4YEHUsI MHUTO3a M IIUTOKMHE3a JJI1 ONTUMHU3ALMK TPOLECCOB KYJIbTUBUPOBAHUS
JIPOACGKEBBIX IITAMMOB, TIOHUMAHUS MPUYUH MATOT€HHOCTU JPOXKKEH U rpuOOB, MOUCKA
MUlIeHEH (QYHTUIUAOB H  pa3paOOTKU HOBBIX JICKAPCTBEHHBIX IPENapaToB.
JlaGopatopHnas pabGota «HaOmromeHne  pa3sMHOXKEHUS  JAPOAKIKEBBIX  KIETOKY.
[Ipaktruueckas pabora «llomydenne TBopora u kedupa Ha OCHOBE MOJOYHOKHCIIBIX
Oaxrepuit». Ilpaktudeckas pabora «OCHOBHBIE BHIBI KBaca W UX XapaKTECPUCTHKA»
«/Ipo’Ku M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl MPOU3BOACTBA KBACa.
[IpakTudeckass pabota «CpaBHUTENIBHBIM aHANU3 Pa3BUTHUS JIPOXOKEH B a’pOOHBIX U
aHa’POOHBIX  yCIOBHAX». lIpakThdeckas pabota «MeETOAbI OIICHKH CBOMCTB

xye0onekapHbIX Apoxokeid. OCOOEHHOCTH TPUMEHEHUsS MPECCOBAHHBIX, CYIICHBIX H
WHCTAaHTHBIX Apoxokeity. MccnenoBarenbckas pabota «BrnusHue QU3NKO-XUMHUYECKUX
(bakTOpOB Ha Ka4yeCTBO OMOTEXHOJIOTMYECKOW MPOayKiuu (KBac, Kepup, Coip, Xiaed u
Tp.)».

Bonopocnu — mepcrieKTUBHBIN OOBEKT NJisi MPOM3BOJCTBA O€lIKa U YIJIEBOJIOB.
buorexHomornueckre METONbl OYMCTKU TBEPIBIX, KUIAKAX OTXOJOB M Ta3000pa3HbIX
0oTX0/10B Mpou3BOACTB. CTouHble BOABL. CxeMbl OYMCTKH. BHODUIBTPHI, a’poTEeHKH,
METAaHTEHKH, OKCHUTEHKH. AKTUBHBIA WJI U BXOJAIIME B HEr0 MHKPOOPTAHU3MBI.
Hcnonb3oBanue Boopociel B OUMCTKE CTOYHBIX BOJI. MccnenoBaTenbckas paboTa
«Bnusiaue gusnko-xumudeckux pakropoB Ha poct Bojgopociu (Chlorella vulgaris)».

3. Hacneocmeennasn ungopmavusn (4 uacos)

HacnenctBeHHOCTh M MU3MEHUMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Bumbl m3menumBocTh. [lpaktuueckas pabora «MopubukarmoHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKU C OJHOTO JIEPEBA)».

['en — wMaTepuanbHbII HOCUTENIb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
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HyxnennoBbie kucioThl. JIokamu3amus reHeTHYECKOro MaTepualia B Kietke. Jlenenne
kietok. Permukanus JJTHK. OcHoBHas norma mosnekysipHoit Ouosnoruu. TpaHCKpHUITLIUSL.
Tpancnauus. Mytanuu. [Ipaktudeckas padorta «I'eH — HHCTPYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckas pabora «Mytanus Ha OyTepOpose
(J1r000¥ 00BEKT M3 TpeAblayIled paboThl, e W3MEHEHHE MHCTPYKIIMU TPUBEAET K
HM3MEHEHMIO BHEIIIHETO BHUIa O0BEKTA)».

4. Bupyconozcus. (3 uacos)

[TonoxeHue BUPYyCOB B CUCTEME OpraHn4yeckoro Mupa. CTpyKTypa U XUMUYECKUI
coctaB BupycoB. Kiaccuduxamus supycoB. Pempoxykmus supycos. IIpocmotp
JOKYMEHTAJIBHOTO (UiIbMa O BUpycax.

Bupycs! - Bo30ynutenu nuHpeknoHHbix 6oe3neil. OukoBupychl. bakrepuodaru:
CTpOC€HHE, CBOWMCTBa, mnpumeHeHue. [lpaktudeckas pabora. «MeToa pasBeAcHUI»
[IpakTuyeckas padota. « TutpoBanue 6akrepuodarony.

buonoruueckue MeTo 11 60PHOBI C BUPYCAMHU.

5. I'ennas unxncenepusn u ouomexuonozuu. (4 uacoes)

OcHoBbI TeHHOU uHX)eHepuu. Bekrtopa. Cneunduueckue pepMeHTbl OakTepuil.
[Ipaktuueckass pabora «IDHIOHYKIIE€a3bl PECTPUKIMU (padoTa € HYKICOTHIHBIMU
MOCJIEI0BATEILHOCTSMH Ha OyMare).

buorexHomornu NpoayKIuu OEJKOB B OaKTepUalbHBIX KylbTypax. JocTuxeHus
TeHHOW WHXKEHEPUU U OMOTEXHOJIOTHHU.

CRISPR/Cas — cuctema ajanTUBHOTO HMMYHHUTETa OakTepuil U apxew.
[IpakTuueckas padota «I'ennbie HOX)HULBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)

I'MO. Meroas! nosyuenust ' MO. Urpa-auckyccus « Belurpaii rpant Ha co3gaHue
I'MO».

6. buomexnonozuu 6 y3cusomnosoocmee (4 uacos)

JlomecTukalysi OCHOBHBIE JOMAIIIHUE XKHUBOTHBIC, COBPEMEHHBIE SKCIIEPUMEHTAX
M0 JIOMECTUKAIIMK KUBOTHBIX (JIMCHIA, HOPKA U Jp. — IKCIIEPUMEHTHI HAYYHOM IITKOJIBI
akagemuka bensena). [[uckyccus «J/loMectukanus, Bce JU PACTCHHUS U KUBOTHEHIE,
KOTOPBIE JKUBYT PSAJIOM C YEJIOBEKOM WM OJOMalIHUBarOTCA? MOXHO M CUMTaTh
TapakaHa OJIOMAIIIHEHHBIM >KUBOTHBIM?».

CoBpeMeHHbIE METOJIbl B JKMUBOTHOBOJCTBE: TpAaHCIUIAHTAlMs ASMOPUOHOB,
XUMEpHBbIC  KUBOTHBIC, KIOHUpoBaHue. I[Ipaktuueckas pabora «MeTtoauka
KJIOHUPOBaHU (MOJIeIMpOBaHKe Ha Oymare).

OcHoBHBbIE 00JIE3HU KUBOTHBIX M POJIb TATON€HHBIX MHMKPOOPTaHW3MOB U
Mapa3uToOB B Pa3BUTHM 3a00J€BAHUIN JOMAITHUX KUBOTHBIX U OCHOBHBIX Mepax OOpbObI
C HUMHU; POJIb TOJIE3HBIX MUKPOCUMOHWOHTOB B OpraHu3Me *KUBOTHBIX. [lomoxuTenpHoe
1 1000YHOE (OTPHUIIATEIILHOE) BO3ICHCTBUN aHTHOMOTHKOB Ha OPTaHU3M B XOJI€ JICUCHUS
JKUBOTHBIX; 1€ M 3aJa4yd BETCPUHAPHMU. BHOTEXHOJOTHS KOPMOBBIX IIpEIapaToB.
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[IpakTiueckas pabora «CocTaBieHHe pallioHa MTUTaHUS KUBOTHOTO, pacyeT Pacxo/i0B
Ha comepxanue». MccmemoBarensckas pabora «OreHKa KadecTBa MOJIOYHOM
MPOYKIIAN.

7. Buomexnonozuu ¢ pacmenuesoocmee (5 uacoe)

OcHoBHBIE MeTonbl cenekuuu. ['mbpunmzanus. Popmbl oTOOpa. OCHOBHBIE
HaIpaBJICHUsS CEJICKIMU: YIY4YIIeHUE YPOKaHOCTH, YCTOMUYUBOCTU K OMOTUYECKUM U
abuotnueckum (akropam. Ilpaktudeckas padora «BoipammBaem ropox. Kak nposectu
CKpEILMBAHUE Yy TOPOXaA».

OCHOBHBIE TOJXOAbl CEJIEKIMH U OHOTEXHOJOTHH KYyJIbTYPHBIX pPacTEHUM,
['ubpuauzanms, oTmajneHHas TUOPUAM3AIMA, WCKYCCTBEHHBI OTOOp, TeTEpO3WC,
TpaHcopMallys, MyTareHes, TeHeTUYeCKoe peaakThupoBaHue). Mctopusi cenekuuu B
Poccun u mupe, uctopus pa3BUTHS BaXKHEUILINX COPTOB KYJIBTYPHBIX PACTCHUM.

Kak yenoBek MoxeT MOAUPUIMPOBATH pacTeHus1? ['eHHas nHKeHepusl pacTeHUM:
YTo Takoe reHeTHYecKass WHXKEHEpUS pacTeHUU. TpaHCreHHble pacTeHus. MeToabl
nosryueHusi. OOpa3oBaHue OMMyXoJell y pacTeHuid. ArpodakrepuanbHasi TpaHCPOopMaIus:
Ti-mna3Musl. I'ensl T-JTHK. MonexynaspHO-T€HETUYECKHE MEXaHU3MBI
Tpancopmanuu. ['eHermueckoe penaktupoBanue. CoBpeMEHHbIE MOAXOABI U
JOCTIKEHUSI TEHETUYECKOTO peaKTUpOBaHUs pacTeHuid. [Ipaktudeckas padora
«I"eHOMHBIE HOXKHUIIBI (MoaeupoBanue paboThl cucteMbl CRISP-Cas).

Ecte nu ku3Hb B mnpoOupke? bBHOTEXHONOTHS KYJIbTYPHBIX pPAaCTCHUH.
HccaenoBarenbckass padora «BblpammBaHue pacTeHuili B NpoOupKe (MOKHO
BOCIIOJIb30BATHCH Pe3yJIbTATAMHU NpPeIbIAYIIMX IKCIECPUMEHTOB IO COCTABJICHUIO
NUTATEJbHBIX PACTBOPOB VISl PACTEHUH)».
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3. TemaTu4eckoe MJIAHUPOBAHME
Moayab «buorexnonorus» 8 kiaaccni (34 yaca)

Tembl OcHoBHOe conep:kaHue JedATe1bHOCTD
KOJbHIUKOB
Tema 1. [TonsiTe 6MOTEXHONIOTUH. 3aUeM [IpakTiueckas pabota
BbuorexnoJsiorus YeJI0BeKY OMOTEXHOJIOTUH, B UYEM «IIpumepsnl
(24) UX [IPEUMYIIECTBO IIEpE] IIPUMEHEHHUS
XUMUYECKUM CUHTE30M. OCHOBHBIE | OMOJIOTHYECKUX
OMO00OBEKTHI OMOTEXHOIOTUU: 00BEKTOB B TBOEH
MIPOMBITIICHHBIC KUZHI.
MHUKPOOPTaHU3MBI, KJICTKH U TKaHH
pacTeHu, )KUBOTHBIX U YEJIOBEKA,
OMOoKaTAIU3aTOPHI.
ChIpbe 11 OMOCHHTE3a U OLIEHKA
ero OMOJIOrMYECKOM LIECHHOCTH.
OcHOBHbBIE UICTOYHHKH YTIIEPO/JIa,
azota, pocdopa, MUKPOIIEMEHTOB.
HccnenoBanne HOBBIX HICTOYHUKOB
CBIpbA (BKJIIOYasi BOIPOCHI €T0
npeaBapuTeIbHOM 00pabOoTKH),
pa3paboTKa HOBBIX MUTATENbHBIX
Cpell, B TOM YKCIIe BKIIIOYAIOIINX
OMOCTUMYJISTOPHI M IPyTHE
DIIEMEHTHI YIPaBICHUS U
ONTHUMH3ALIAH ITPOLIECCOB
OounocuHTe3a. MeToabl
ONTHMH3AINNA TUTATENBHBIX CPE]I.
Tema 2. IlonoxeHne NpoKapuoTOB B IIpakTuka.
Muxpoouosorust CUCTEME OPraHUYECKOT0 MUpA. JlabopaTopHas padoTa
(6 9) Ctpoenue OakTepuanbHON KIETKU. | « DUKCHPOBaHHBIE
Knaccudukanus 6akrepuil. npenapaThl OaKTepuil.
Mopdonorus 6akrepuit. [Ipocteie | OnpenencHue GopMbl
U CJIOHBIE METO/Ibl OKPAIIMBAHUS | IPETOKEHHBIX
Oaxrepuii. usnonorus 6akTepuii: | KyIbTyp
MUTaHue, AbIXaHUe, poCT U MHUKPOOPTaHU3MOB,
pPa3MHOXEHHE. 3HAKOMCTBO C UCIIOJb3Ysl IPOCTOU
JOMEHOM Apxeun METOJI OKPACKI.
(9KCTPEeMO(PHIIBHOCTS, Jlabopatopnas pabota
O0COOEHHOCTH CTPOCHHUS KIIETKH). «OnpeneneHue Tumna
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MOJIOYHOKHUCIOE U CIUPTOBOE
opoxenne. DotoTpodHbIC U
XeMOTpO(QHBIE OAKTEPHUH.
Kunernueckoe onucanue npoecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIINaIbHas MOJENb POCTA.
Kuneruka rudenu
MHUKpPOOPTaHU3MOB.

[TaTorennsie 6akTepun. UymHas
majoyka v YepHasi CMepTh,
00Tynu3M, CTOJOHSIK, TyOepKyIies.
HcTopust 60pb0BI €
OakTepraTbHBIMUA WH(EKITUSIMU.
Boiina 6eckoHEeUHOCTH:
AHTUOWMOTUKH MPOTUB OAKTEPHi.
MexaHu3MBbI JeCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHHKaIus 6aktepuid. YyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a TPOTYKTOB
MHKpOOpranusmamu. bakrepuu,
KOTOpBIE MOTYT pasjiaraTh
TJIACTHK.

Mukpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acconuauu
PaCTEeHHMI C MUKPOOPraHU3MaMH

KJIETOYHOM CTEHKHU
METOJIOM OKpallluBaHUs
no ['pamy» (ripu
HaJIMYUU PEaKTHUBOB).
Jlabopatopnas pabota
«IIpurorosnenne
NPYKU3HEHHBIX
MpenaparoB
MOJIOYHOKHCITBIX
OaxkTepuity.
Jlabopatopnas pabota
«IToceB cMbIBa C pyk Ha
yamku [letpn».
Jlabopatopnas pabota
«BrpInenenune uncToun
KyJbTYphl OaKTepUH.
Meron pa3BeneHu.
MeToa uCTOIIAIIIEro
HITPUXA.
JlaGopatopHas pabota
«Mopdonoruueckas
XapaKTEePUCTHKA
BBIJIEJIEHHON YHCTOM
KYJbTYPBI:
XapaKTEPUCTHKA
KOJIOHUH, opma
OaxkTepuid, TUII
KJIETOYHOM CTEHKI.
Jlabopatopnas pabota
«CpaBHeHuE pocTa
MUKpPOOPraHU3MOB Ha
qanike 0e3 u ¢
100aBIEHUSA
AHTUOMOTUKOB.
UccnenoBarenbckas
pabota «Ilouck
MHUKpPOOPraHU3MOB
00J1a1aronmx
AHTarOHUCTUYECKON
AKTUBHOCTBIOY.
WccnenoBarenbckas
pabota «Breiienenue
MOJIOYHOKHCJIBIX
OaxTepui,
UCCJIeIOBAHUE UX
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AKTUBHOCTH).
HccnenoBaTenbckas
paboTta «Briaenenue
OakTepuil MOJIE3HBIX
JUUTS. PACTCHUI.

Tema 3.
JyKapuoTHuYecKue
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(mi1ecHeBbIe TPUOBI,
APOKKH,
Boopocaun) (6 1)

[1necHeBbIe TpUOBI TPOIYIIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEILIECTB
OO611ast xapakTepuCTHKa APOAOKEH
caxapomuleroB. Mcropus
WCIIOJIb30BaHUs IPOXIKEN B
TPAAUIIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOACTUS U
XJI€00TICUCHHS,
CHEIHATU3UPOBAHHBIE PACHI
aposxokei. MeTtabomu3M ApoxKei.
Peakuust ciupToBOTO OpOKEHUS.
[Tomy4yeHne BTOpUIHBIX
MEeTabO0JUTOB B APOXOKax. Jpoxoku
KaK MPOYIEHTH OMOTOTUINB.
[Tomy4yeHue 1eneBbIx OCIKOB B
JIpOAKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOTO Pa3MHOXKEHHUS Y
JIPOACKEH, 3HAUCHHE U3YUYEHUS
MUTO32a U [IUTOKUHE3A ISl
ONTUMH3ALIUU TTPOLIECCOB
KyJIbTUBUPOBAHUS IPOXIKEBBIX
ITAMMOB, IIOHUMAaHUS IPUINH
MaTOr€HHOCTH JIPOXOKEN U rpruoB,
MOMCKa MUIIIEHEH HYHTUIIHIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
IpenapaToB.

Bonopocin — nepcnekTuBHbBIN
0OBEKT Il MPOU3BOJICTBA OeIKa U
yraeBo0B. buorexnonoruueckue
METO/Ibl OUYUCTKH TBEPJIBIX,
KUIKAX OTXOJIOB ¥ Ta3000pa3HBIX
OTXOJI0B Pou3BOJACTB. CTOUHBIE
BOAbl. CXEMBbI OUHCTKHU.
buopunbTpsl, a3poTeHKH,
METaHTEHKH, OKCUTCHKH.
AKTHUBHBIN UJI ¥ BXOJISIIIME B HETO
MUKpPOOpraHu3Mbl. Mcnonb3oBanme
BOJIOPOCJIEN B OUUCTKE CTOUYHBIX
BOJ.

JlaGopatopHas paboTa
«llomcueT KIETOK
IPOXIKEN B Kamepe
['opsieBay.
JlaboparopHas paboTa
«OO0HapyxeHHe
MPOTYKTOB CTUPTOBOTO
OpOXKEHUS: ITUIOBOTO
CIIUPTA U YTIAECKHUCIIOTO
razay.

JlaboparopHas paboTa
«Habmonenue
Pa3MHOXEHUS
TPOMIKEBBIX KIIETOK.
[IpakTiueckas pabora
«ITonmyuenue TBOpOra u
kedurpa Ha OCHOBE
MOJIOYHOKHCJIBIX
OakTepuin.
[IpakTuueckas padorta
«OCHOBHBIE BH/]IbI KBaca
U X XapaKTEPUCTHKA
«poxxu n
MOJIOYHOKUCJIBIC
OakTepuu,
MIPUMEHSEMBIE TSI
MIPOM3BOJICTBA KBACa.
[IpakTiueckas pabota
«CpaBHUTEIBHBIM
aHaJIN3 Pa3BUTHUS
APOXOKEd B a3pOOHBIX U
aHa’pOOHBIX
YCIIOBHSIX.
[IpakTuueckas padorta
«Metosl O1IEHKH
CBONCTB
XJIeOOTEeKapHBIX
TPOAOKEN.
OcoOenHoctu
MPUMEHEHUS
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MIPECCOBAHHBIX,
CYIIICHBIX U
MHCTaHTHBIX
TPOAKIKEN.
UccnenoBarenbckas
paboTta «Bnusiue
(hU3UKO-XUMUUECKUX
(hakTOpOB Ha KaY€CTBO
OMOTEXHOJIOTHYECKOMN
npoaykiuu (KBac,
kedup, ceip, Xy1ed u
Tp.)».
Uccnenosarenbckas
paborta «BnusiHue
(hU3UKO-XUMHUUECKUX
(hakTOpOB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHnas
uHopmanus (4 4)

HacnencrteenHoCTh M
U3MEHYUBOCTH — OCHOBHBIE
CBOWCTBA KUBBIX OPTaHU3MOB.
N3menunBocTth. Buael
W3MEHYUBOCTD.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH U
n3MeHUMBOCTH. HykiienHoBbIE
KUCIOTHI. JIokanu3zanus
FEHETUYECKOT0 MaTepuasa B
KJeTKe. JlelIeHue KIIETOK.
Penmukanus JIHK. OcHoBHas
JI0TMa MOJIEKYJISIPHOM OWOJIOTHUH.
Tpanckpunuus. TpaHcisus.
Myranumu.

[IpakTiueckas padbota
«MoauduxarmornHas
W3MEHYHMBOCTh (JTUCTHS,
UTOJIKH C OJHOTO
TEpeBa)».
[IpakTuueckas padora
«I'eH — UHCTPYKUHUSA T10
cOOpKe KJIETKH (Ha
oucepe unm
KOHCTPYKTOPE)».
[IpakTuueckas padborta
«Myranus Ha
OoytepOpoe (moboi
O0OBEKT U3 MPEbIAYIIEH
paboThI, TI€ U3BMEHEHHUE
WHCTPYKITUU TIPUBEICT
K HM3MCHEHUIO
BHEIITHETO BHJIa

00BEKTa)».
Tema S. [TonmoxeHne BUPYCOB B CUCTEME ITpocmotp
Bupycoaorusi (3 4) | oprannueckoro mupa. CTpykTypa U | JOKyMEHTAJIbHOTO
XUMUYECKUN COCTAB BUPYCOB. ¢dunpMa 0 BUpycax.
Kinaccuduxaryst BUpycoB. [IpakTuyeckas padora.

Penponykuus Bupycos. Bupycer -
BO30yAUTEN NH(PEKITMOHHBIX
60se3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

«Meton pa3BencHUN.
[IpakTuyeckas padoTa.
«TurpoBanue
O6aktepuodarony.
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CBONCTBA, IPUMEHEHHE.
buonoruueckue MmeTo 161 60pHOBI €
BUPYCAMH.

Tema 6. 'ennas

OCHOBBI T€HHOM MH)KEHEPUHU.

[IpakTuueckas padorta

HHKEeHePUs U Bekropa. Cnenuduyeckue «OHJOHYKJII€a3bl
OMOTEXHOJIOTHH (dbepMeHThI OaKTepuil. pectpukuuu (padota ¢
4 4) buoTtexHonoruu npoayKuuu HYKJICOTUHBIMU
O€JIKOB B OaKTEPHATBHBIX MOCJIeI0BATEILHOCTSIMU
KyJabTypax. JJocTrxeHus: TeHHON Ha Oymare)».
WH)XCHEPUU U OMOTEXHOJIOTHH. [IpakTuueckas padora
CRISPR/Cas — cucrema «["eHHBIE HOKHUILIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrtepuit u apxeit. [MO. Metonbr | (MOAenHpOBaHUE HA
noydeHus [ MO. Oymare)».
Urpa-guckyccus:
«Bpiurpau rpasT Ha
cozmanue ' MOy.
Tema 7. JlomecTukanust OCHOBHBIX Juckyccus
buorexnosiorun B JOMAIIHUX KUBOTHBIX; «/lomecTtukarus, Bce Jau
’KHBOTHOBOJICTBE COBPEMEHHbBIE IKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHBIE,
4 4) JOMECTHUKAIIUN KUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jucuia, HOpKa U JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAIOTCS?
akajemuka bensiea). MOXHO 11 CUUTaTh
CoBpeMeHHbIE METO/IBI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCIJIAHTALMS | OJOMAIIHECHHBIM
AMOPHUOHOB, XMUMEPHBIE )KUBOTHBIC, | )KUBOTHBIM?).
KJIOHUPOBAHMUE. [IpakTuueckas padora
OcHOBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
POJIb TATOTEHHBIX KJIOHUPOBAHUS
MHUKpPOOPTaHWU3MOB H ITAPa3HTOB B | (MOAEIMPOBAHUE HA
Pa3BUTHH 3a00JICBAaHHMH IOMANTHUX | Oymare).
’KUBOTHBIX U OCHOBHBIX Mepax [IpakTruueckas padorta
O0pbOBI C HUMHU; POJIb TTOJIE3HBIX «CocraBlieHH€e palioHa
MUKPOCUMOUOHTOB B OPTaHU3ME MUTaHUS )KUBOTHOTO,
KUBOTHBIX. [TonokuTeNnbHOE U pacyeT pacxoJ0B Ha
mo60YHOE (OTPUIIATEIHLHOE) CoJIep KaHHE.
BO3JICHCTBUM aHTHOUOTUKOB Ha HccnenoBarenbekas
OpraHu3M B XOJ€E JICUCHUS pabora «OneHka
YKUBOTHBIX; 1IN U 331291 KauyecTBa MOJIOYHOMN
BeTepuHapuu. buotexHonorus MPOTYKLIAW.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METOIbI CENEKIIUU. [IpakTuueckas padorta
buorexHos0orum B I'm6punuzanus. opmer ordopa. «BrIpamuBaemM ropox.
pacTeHHeBoOCTBE OcHOBHBIE HanpaBJIeHUs Kax nposectu

(5 yacoB)
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(G

CEJIEKIINU: YIy4IICHUE
YPOKAaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U A0MOTHYECKUM
(bakTopam.

OCHOBHBIE TOAXO/IbI CENEKIINH U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuit, [ ubpuanzanms,
oTHajgeHHas THOpuAN3alus,
UCKYCCTBEHHBIN 0TOOp, TeTepo3ucC,
TpaHchopmarlis, MyTareHes,
Tr€HETUYECKOE PEAAKTUPOBAHUE).
Hctopus cenexkunu B Poccun n
MUpE, UCTOPHS PA3BUTHS
BXKHEUIINX COPTOB KYJIbTYPHBIX
pacTEHUM.

Kak uenoBek moxer
MOAU(PUITIPOBATH PACTEHUS?
I'ennas naxxenepus pacrenuit: Yro
TaKO€ reHeTHYECKasi UHKEHEPHS
pacteHuid. TpaHCTE€HHBIE PACTCHUSI.
Metoasl nomyuenusi. OOpa3zoBaHue
OIyXOJIEN Y PACTEHHM.
ArpobaktepuanbHas
Tpancopmarus: Ti-1Ia3MUIbI.
I'ensr T-JIHK. MonekyinsipHo-
T€HETUYECKUE MEXAHU3MBI
Tpanchopmaiu. ['eHeTnueckoe
penaktupoBanue. COBpeMEHHbIE
NOAXObI U IOCTUKEHHUS
TE€HETUYECKOT0 PETAKTUPOBAHUS
pacTeHUN.

EcTp 111 %u3Hb B mpoOupke?
buoTtexHOMOTHSs KyJIbTYpPHBIX
pacCTEHUM.

CKpeIIMBaHue y
ropoxay.
[IpakTiueckas pabota
«I'eHOMHBIE HOKHUIIEI
(MoenupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabora «BeipaiuBanue
pacTeHul B IpOOUpPKE»
(MOXHO
BOCIIOJIb30BaThCs
pe3ysbTaTamu
IPeabIAYIIUX
AKCIIEPUMEHTOB 110
COCTaBJICHHUIO
MUATATETBHBIX
PacTBOPOB ISt
pacTeHui).

4.®opMbI IPOBeIeHUs 3AHITHIA: JISKIIUU, UTPBI, IPE3CHTAINH, TIPAKTUIECKHE PAOOTHI,
UCCIIeIOBATENbCKUE PAOOTHI.

S.IJIpoMeskyTOUYHAS AaTTECTALMS:

[Ipe3enTanys npoeKToB
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