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I[TOACHUTEJIbHAA 3AIINMCKA

AKTyaJpbHOCTh W Ha3zHaueHHe mnporpammsel. [Iporpamma paspaboTaHa B COOTBETCTBUHU C
TpeboBanusamMu DenepanbHOrO TOCYAapCTBEHHOTO 00pa30oBaTEIBHOTO CTaHIAApTa OCHOBHOTO
obmiero oOpa3oBaHMs, OPUEHTHPOBAHA Ha OOeCreYeHUE WHIUBHUIYAIbHBIX MOTPEOHOCTEN
00yJarommxcsl ¥ HalpaBJIeHa Ha JOCTIDKEHUE TUIAHUPYEMBIX PE3YIIbTaTOB OCBOCHUS MTPOTPAMMBI
OCHOBHOT'O 00111ero 00pa30BaHUs C YUYETOM BbIOOpA yYaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUI
KYpPCOB BHEYPOUHOW JEATENBHOCTU. ITO IMO3BOJSET OOECHEYUTh EIUHCTBO 00S3aTEIbHBIX
tpeboBanuii ®I'OC Bo BceM MpOCTPaHCTBE MIKOJIBHOIO 00Opa30BaHUs: HE TOJIBKO Ha YpOKE, HO U
3a ero npejaeaaMu.

AKTyaJbHOCTh pealu3aluu JaHHOW MporpamMmbl OO0YCJIOBIIEHA CaMOM OCOOEHHOCTBHIO
MPOEKTHO-UCCIIEIOBATEIbCKOW  IEATENbHOCTH. JTa  JEATENbHOCTh  JIGKUT B OCHOBE
MO03HABATEIHHOTO MHTEpeca peOeHKa, SABIAETCS 3aJI0TOM YMEHHUS TUIAHUPOBATh JTHO0OBIEC NEWCTBUS
U BaXHBIM YCIOBHEM YCIEIIHOW peanu3anuu wuned. JoOble H3MEHEHUS COBPEMEHHOTO
oOmiecTBa CBfA3aHbl C TPOEKTaMH M HCCIEAOBAaHMSIMH - B Hayke, TBOpUYECTBe, OHW3Hece,
oOmiecTBeHHOUW XU3HU. [l03TOMY BaXHBIM JJIEMEHTOM pa3BUTHs JUYHOCTA OOYUYAIOIIETOCS
SBIIsIETCS] (POPMHUPOBAHNE OCHOBHBIX HABBIKOB MPOCKTHO-UCCIIEA0BATEIHCKON AEATETHHOCTH.

[Iporpammoii mpenycMOTpeHO (HOPMHUPOBAHUE COBPEMEHHOTO TEOPETHYECKOTO YPOBHS
3HaHUH, a TaK)Ke U MPAKTUIECKOTO OTBITa padOTHI ¢ 1a00paTOPHBIM 00OPYIOBAHNEM, OBIIAJCHIE
npueMaMU HCCIIEIOBATENIbCKON JesATEIbHOCTH. MeToabpl OpraHu3ainud o0pa30BaTEIbHOU H
HAYYHO-MCCIIEI0BATEICKON ICATENHHOCTH MPEIyCMAaTPUBAIOT (POPMHUPOBAHHUE Yy OOYUAIOIIUXCS
HECTaHJAPTHOTO TBOPYECKOTO MBIIUICHHUS, CBOOOIBI CAaMOBBIPAKEHUS U HHIWBUIYATbHOCTHU
CYXJICHUH.

JUis  momHOro  ydyera MOTpeOHOCTEH — ydalMxXcss B IpOrpaMMe  HCIOJIb3YeTcs
T pepeHIUpPOBaHHBINA MOAXO0/I, YTO CTUMYJIHPYET y4allerocs K YBEIMUEHHUIO MOTPeOHOCTH B
UH/IMBUyaJIbHON, MHTEUIEKTYaJIbHOW W TO3HABATEIbHON JEATEIbHOCTH U PAa3BUTHIO HAYYHO-
UCCIIEZIOBATEIbCKUX HABBIKOB. [IporpamMma craHeT BOCTpeOOBaHHONH B TMEPBYIO OdYepenab
MIKOJBHUKAMH, KOTOPHIE HWMEIOT CTOWKHA WHTEPEC W COOTBETCTBYIOIIYI0 MOTHBAIMIO K
U3YUCHUIO TIPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA, ECTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydammecs MpOSBISIIOT CBOIO 3aMHTEPECOBAHHOCTH B TOH WIIH
WHOW 00JacTy 3HaHWW, HAYYHOM HAINPABICHUHM WM MPOPECCHOHATBHON AEATEeIBHOCTH. TakuM
0o0pa3oM MpOUCXOaUT (HOPMHUPOBAHUE TO3HABATEIHHONH W MPO(ECCHOHATHLHONH COCTaBISIONICH
JUYHOCTH, TIOMOTAeT Y4YamleMycsi B OMNpeACTeHHH Oyaymero >KA3HEHHOTO TYyTH W B
npodeccuoHaIbHOM BBIOOpE TOCNIe OKOHYaHUs MIKOJBI. [1o106HOTO posia 3aMHTEepecOBAHHOCTh
CTUMYJIMPYET TOCTOSHHOE JKelaHWe IIKOJIbHUKA K TO3HAHWIO HOBOTO, PACIIUPEHHUIO M|
YIIyOJIEHUIO COOTBETCTBYIOIIMX 3HAHHM, M TOJIYYEHHIO HOBBIX B TOM YHCIIE€ MPAKTHYECKUX
HaBBIKOB, a TAK)KE€ MOTUBUPYET YUAIIETOCS HAa MPO(HOPHUEHTALIHIO.

[IporpamMmma HalenieHa Ha TMOMOIIbL peOEHKY B OCBOGHHM OCHOB OpraHu3aluu |
OCYILIECTBJICHUSI COOCTBEHHOW TPOEKTHO-MCCIEAOBATENIbCKON JCSITETbHOCTH, a TaKkKe B
NpUOOPETEeHNH HEOOXOAMMOTO OMbITa JJi paOOThl HAJl MHIUBUIYaJIbHBIM UCCJIEIOBAHUEM HIIU
npoekToM. [IporpaMma NoMOXKeT IIKOJIBHUKY B OoJiee TIyOOKOM M3y4YeHUU MHTEPECYIOUIEH ero



00JIaCTH E€CTECTBEHHBIX HAyK, a TaKXe B MPUOOPETEHUH BaXXKHBIX COIMAJIbHBIX HABBIKOB,
HEO0OXOAUMBIX JIJIsl TPOJYKTUBHOM cOlMAIU3alUU U (POPMUPOBAHUS TPAKIAHCKON MTOZULINH:

- HaBbIKa CAaMOCTOSITEJIbHOTO PEIICHUS AKTyaIbHbIX UCCIEI0BATEIBCKIX UITH MPAKTUUECKUX
3a/1ay, BKJIIOYAIOUIETO B ce0si yMEHHE BUACTh M aHAJTU3UPOBATh MPOOJIEMBI, HYXAAIOIIHECS B
pelIeHnH, yMEHHE JeTalbHO NpopadaThiBaTh M PEATH30BBIBATH CIIOCOOBI pabOTHI C HUMH,
yMEHHE IUIaHUPOBaTh COOCTBEHHYIO pabOTy M CaMOCTOSITENIBHO KOHTPOJIUPOBATH CBOE
MPOJBUKEHHUE K )KEITAEMOMY PE3YNbTaTY;

- HaBbIKa TeHEpUpPOBaHUA U OPOpMIICHHUS COOCTBEHHBIX HJEH, 00JieyeHUsI UX B yIO0OHYIO
JUTSL pacipoCTpaHeHus popmy;

- - HaBbIKAa YBWXXUTEJIHHOTO OTHOIICHHUS K UYKHM B3TJISAaM U UAesM, 0GOPMIICHHBIM B
paboTtax Ipyrux JoJei, IPyrux aBTOPOB - BIAJIENIbIIEB MHTEIUIEKTYallbHOM COOCTBEHHOCTH;

- HaBBIKa MYOJIMYHOTO BBICTYIUICHMS Tepei OOJIBIION ayAuTOpHEH, apryMEeHTUPOBAHUS U
OTCTaMBaHUS CBOEH TOUKM 3PEHHS, OTBETOB Ha BOMPOCHI CBEPCTHUKOB U B3POCIBIX, YOCKICHHUS
JIPYTHX B CBOEH MpaBOTe, IPOABUKECHHS CBOUX UCH;

- HaBblKa pabOTBl €O  CHEHUATU3UPOBAHHBIMH  KOMIIBIOTEPHBIMU  IPOTpaMMaMH,
7a00paTOpHBIM O00OPYIOBAHUEM, TEXHHYECKUMH YCTPONCTBAMH, OMOIMOTEYHBIMU (DOHIAMH U
UHBIMH pecypcaMH, C KOTOPBIMU MOXET OBbITh CBSI3aHAa MPOEKTHO-UCCIEIOBATEIbCKASL
JeSATeTbHOCTD IIKOJIbHUKA.

Kpome TOro, pabora mIKOJIBHMKA HaJ NOPOEKTOM WM HCCIEJOBaHUEM OyIeT
CIocOOCTBOBATh U PA3BUTHIO €T0 a/IEKBaTHOM CAMOOIICHKH.

BapuanTsl peanuzaiuu nporpaMMbl 1 (GOpMBI IPOBEICHUS 3aHITHIA.

JlanHas mporpamMma paccuuTaHa Ha paboTy co mkoiapHUKamu 5-9 kiaccoB. Ilemarory
BAXHEE AaKLEHTHPOBATh CBOE BHHMAHUE HE CTOJIbKO HA KadyecTBE pe3yibTaTa MPOEKTa WIH
UCCJICIOBAHUS, CKOJIBKO HAa TOM, YTOOBI ydaluiics ToJydaj 3HaHWS B TOM 4YHCIIE U Yepes
BBIMIOJIHEHUE MPAKTUYECKOrO 3aJaHusl, JAesiall BBIBOAbl U YMO3aKIIIOUEHUsI HA OCHOBAaHUM CBOETO
UCCIEAOBaHUs, YUYWJICA CpPaBHHUBATh €ro pe3ylbTaTbl C TEOPETHUYECKUM MaTepuaIoM H
UCCJIEAOBAHUSMHU JIPYTUX IIKOJIHHUKOB. TakuM 00pa3om, MIKOJBHUK OCBOUT OCHOBBI ITPOEKTHO-
UCCJIEOBATEILCKON JICSITEIBHOCTH UM TMPUOOPETeT HABBIK KPUTUYECKOTO OTHOIICHHS K
MaTepuany.

[IporpamMmma pa3buta Ha MOJYJU, KOTOPbIE MOTYT OBITh HCIOJIL30BaHbI JHUOO YaCTUYHO,
ambo monHocThio. Tak Moaynb «Kak JKMBOTHbIE M pPacT€HUs MPUCHTOCAOIMBAIOTCS»
(9BOJIIOLIMOHHAS SKOJIOTHUs1) MpeanoaraeTcs Jisi U3ydeHust B 5 win 6 Kiacce B T€YEHHE OJHOTO
rona (34 gaca B ron). Moaynu «OCHOBBI pacTEeHUEBOCTBA» U «bHOTEXHONIOTHS) pacCUMTaHbI Ha
68 yacoB U MOT'YT OBbITh peaIN30BaHbl B T€UEHUHU 2-X JieT (1o 34 yaca B roj)) WK B TeUeHUU |
roja (68 yacoB B roa). Bo BTopoM ciydae BO3MOXKHO MpoxoxkaeHue oooux Moayien («OCHOBBI
pacTeHueBOICTBa» B 7 uiu 8 kiacce, «buotexHonorun» B 7 uim 8 kiacce). AHAJIOTHYHO MOJYJIH
«MonexkynsapHbie OCHOBBI (QuU3HONOTHH ¥ dapMakororun» U «MOJEKYISIpHbBIE OCHOBBI
CEJIEKIIMM» PAaCCUUTaHBI Ha 68 4acOB M MOTYT OBITh peajH30BaHbl B TeUeHHHU 2X JeT (1o 34 yaca
B roa) wiu B TeueHuu |1 roxa (68 yacoB B roa). Bo BTopoMm ciyyae BO3MOXKHO MPOXOKIEHUE
oboux mopayinei («MoJekynspHble OCHOBBI celeKIuu» B 8§ Kiacce, «MoneKylspHble OCHOBBI

buzuosoruu u papmMakoJoTun» B 9 Kiacce).



MoXHO PpEeKOMEHJ0BaTh MCHOJb30BaTh MoAyldM «Kak IKMBOTHbIE M  pacTeHHs
npucnocadiuBaroTcs», «OCHOBbI PACTEHUEBOJACTBAY», «MOJIEKYJISpHbIE OCHOBBI CEJIEKLIMN» B
KauyecTBE HEMPEPHIBHOTO 00pa3oBaTeIbHOro HUKIa (5-9 knace no 1 yacy B Heneno) Ajs KJIaccoB
arpoOMOTEXHOJIOTMYECKOW — HampaBieHHocTH. Monynmu  «Kak  >KMBOTHBIE W pacTeHUs
npucnocabnuBatorcs», «buorexnomorun» U «MoOJEKyIsSpHbIE OCHOBBI  (U3UOJIOTUU U
(apMakosorun» B KauecTBE HENPEPHIBHOIO 00pa3oBaTesbHOro Iukia (5-9 kmacc mo 1 vacy B
HEJIENI0) Ul KJIACCOB OMOTEXHOJIOTMYECKOTO MIM MEAUIIMHCKOTO HAalpaBJICHUH.

B3aumocBsa3p ¢ nmporpammoii BocnuTanus. IIporpaMMa Kypca BHEYpOUYHOH AEATEIBHOCTH
pa3zpaboTaHa ¢ Y4YeTOM pPEKOMEHJAlMi NPUMEpPHON MporpaMMbl BOCIUTAHMS, YYUTHIBACT
IICUXOJIOr0-MEJaroruueckiue 0COOEHHOCTH JTAaHHBIX BO3PACTHBIX KaTErOpHil. DTO MO3BOJISET Ha
NPAKTHUKE COETMHUTH OOYYaIOIlyI0 U BOCIIUTATEIbHYIO EATEIbHOCTD ME€arora, OpUeHTUPOBATh
€€ HE TOJIbKO Ha MHTEJJIEKTYalIbHOE, HO M Ha HPABCTBEHHOE, COLIMATILHOE PAa3BUTHE peOeHKa. JTO
IPOSIBIIAETCA:

- B TIPUOPUTETE JIMYHOCTHBIX pE3yJbTAaTOB peald3alld MpPOrpaMMbl BHEYPOUHOMH
NESATENbHOCTH, HAIIEAIINX CBOE OTPAXEHHME M KOHKPETH3alUI0 B MPUMEPHON Mporpamme
BOCIIUTaHMS;

- B BO3MOXXHOCTM KOMIUIEKTOBAHMS Pa3HOBO3PACTHBIX TIPYyNI s OpraHU3aluu
npoOPUEHTALMOHHON JESITEIbHOCTH IIKOJbHUKOB, BOCIHUTATEIbHOE 3HAUEHHE KOTOPBIX
OTMEUAETCs B IPUMEPHOM NPOrpaMMe BOCIIUTaHUS;

- B MHTEPAKTHBHBIX (POpMax 3aHATHH JUISI IIKOJBHUKOB, 00ECIIEUMBAIONIMX OONBIIYIO MX
BOBJIEUEHHOCTh B COBMECTHYIO C IIEAArOroM M JPYTMMHM JIE€TbMHU JI€ATEIbHOCTh U BO3MOYKHOCTb
0o0pa30BaHUsl HA €€ OCHOBE JIETCKO-B3POCIBIX OOLIHOCTEH, KIIFOUEBOE 3HAUEHHE KOTOPBIX UIf
BOCIUTAHMS OJYEPKUBAECTCS MPUMEPHON MPOrpaMMOi BOCITUTAHUSI.

OcobeHHOCTH pabOTHl y4yHTENs MO MIporpamme. 3ajgadya yduTelss COCTOMT B TOM, YTOOBI
COIMPOBOXKJATh Mpoliecc MpodeccuoHaTbHOW OpPUEHTAIMU IIKOJIbHUKA, PACKphIBas MOTEHIUA
Ka)XJIOTO 4epe3 BOBJEYEHHE B MHOI000pPa3HYI0 [€ATEIbHOCTb, OPraHM30BAHHYIO B Pa3HbIX
dopmax. IIpu 3TOM pe3ynabTaToM pabOTHl y4UTES B MEPBYIO Odepeidb SBISETCS JTUYHOCTHOE
pa3BuTHEe yyamierocs. JIMUHOCTHBIX PE3yJNbTATOB YYUTENb MOKET JIOCTHYb, YBJIEKAs yYEHHKa
COBMECTHOW M HMHTEPECHON UM OOOMM JEATEIbHOCTHIO, yCTAaHABIMBAas BO BpeMs 3aHITHU
N00pOKeNaTenbHyl0, MOJACPKUBAIOIIYI0  aTMOocdepy, Hachlas 3aHATHS [EHHOCTHBIM
COIEPKAHUEM.

IIpuMepHas cxeMa NpOBEICHU 3aHATHH 110 IIPOrpaMMe:

1. OObsicHEeHnE TEOPETUIECKOT0 MaTepHraa o TeMe.

2. [lonrotoBKka K  OSKCHEPUMEHTAJIbHOMY  3aHATHIO, OOCyXJeHue OOBEKTOB s
MPAKTUYECKOTO 3aHATHSI.

3. [IpoBeneHre NpakTUYECKOTO 3aHATHS - OCHOBHAA 3aj7jaua OCBOCHHE METOI0JIOTUU JTAaHHOTO
DKCIEPUMEHTA.

4.Tlo OKOHYAHUHM  MPENJIOKUTh  JETSAM, KOTOpbIe  3aMHTEPECOBAIMCH  JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEA0BATENbCKUM MPOEKT. J[1s1 3TOro Heo6XoIuMo 0OCYAUTH
00BEKTHI, KOTOPbIE YUYEHUK Oy/IeT UCCIIEI0BaTh, COCTABUTD IIJIaH 3KCIIEPUMEHTA.

5. IloMoub y4eHHKY IPOAHATU3UPOBATH PE3YIbTAThl IKCIIEPUMEHTA.



OHCHI/ITB PE3YyJIbTaThl HpOCKTHO'I/ICCJ'IGI[OBaTeJIBCKOI\/’I ACATCIIbHOCTH IIKOJIBHUKOB MO>XHO B

TIPOLECCE 3AIMUTHI MMH CBOUX PAa0OT B PAMKaX HIKOJBHOM HAYYHO-NIPAKTHYECKOW KOH(EpEHIHHY.
COJEPXAHUE KYPCA BHEYPOYHOMU AEATEJIBHOCTHU

Monynb «Kak >KMBOTHBIE M paCTEHHS PUCIIOCAOINBAIOTCS (IBOJIIOIIMOHHAS SKOJIOTHS) 5-
6 xnacchl (34 gaca)

1. Mut uccnedyem scusvie o6vexkmul (6 uacos)

CBoiicTBa U CTPOCHUE KUBBIX OPraHU3MOB (CTPOCHHE KIIETKH). Bua, 0coOb - opranusm Kak
equHas cucteMa. Apantanuu (mpucnocooOnenusi). [loHsTue romeocrasza >XKMBOTO OpraHu3Ma.
CrniocoOblI ero nojaepxKaHusl.

[Tonarue BapuaTuBHOCTHU Ipu3HaKa. Mccienosarenbckue padboTsl «Bcee mu (cuHuis, 0enxy,
Oepessbl U T.[1.) oluHaKOBbIe? DOTOKBECTY.

Orpannuenust Moposiorndeckux 1 ¢pusznonorndeckux agantauuid. [louemy opranusmsl He
CTaHOBATCS OECKOHEYHO OOJBbIIMMH, MaJeHbKUMH, BcesaHbIM. [IpakTudeckas pabota
«CocraBisieM KHUTY PEKOP/I0B PACTEHHUM 1 )KMBOTHBIX HAIIETO Kpash».

2. Bnusanue okpyscarowieit cpeowt na scuevle opzanusmul (12 uacos)

dakTopbl OKpyKarollel cpeapl (abuotuyeckue, OMOTUYECKHE, aHTPOINOreHHble). [Ipumepsl
abnoTmueckux (HaKTOpOB, OKa3BIBAIOIIUX OCHOBHOE BIHMSHHE Ha >KU3HEICSATEIHLHOCTH >KHUBBIX
OpPTraHM3MOB: TEMIIEpPaTypa, CBET, BIAKHOCTD. [IpakTndeckoe 3austue «L{BeT n Temmo» (KyOukn
JbJ1a B3BECHUTD, MOJIOKUTH B Yamiky [leTpu Ha pasHOIBETHYIO Oymary, depe3 30 MUHYT B3BECHUTH
3aHOBO - KTO ObicTpee pactasun). I[Ipaktuueckoe 3aHsiTue «YTo pacTBOpseTcs B BOJE»
(oxcnepumenT <«OKuakuii gom»). Ilpaktuueckoe 3anstue «Juddys3us BemectB B Boje
(pacTBOpBI)», «JIBHXKEHHE pacTBOPOB MO IBETKY». [IpakTHueckoe 3ansTue «Jlex miaBaer B Boje
(aficOepru, 3amep3aHue BoaoeMoB)». Ilpaktudeckoe 3anstue «Jlenq mpu 3amep3aHuu
pacmupsieTcs» (pa3pyiieHue kaMHs (To4BooOpazoBaHue), 3aMep3aHue KIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH HPUCIOCOOJIECHUSI KUBBIX OPraHU3MOB K aOMOTHYECKHM
dakropam. [Ipucnocobnennst K OCHOBHBIM a0MOTHYECKUM (PaKkTOpaM: TeMIiepaTypa, BIaKHOCTh
u cBeT. IIpaktuueckoe 3ansrue «lllyGa» (kyOuku nbaa 3aBEepHYTh B pasHbId Marepual,
B3BecHTh). [IpakTudeckoe 3anHsaThe «[IMTMEHTBD) (MOKHO pa3JeiuTh HAa BaTMAaHE KPAacUTEIN U3
dnomacrepoBy. Ilpaktuueckoe 3ansitue «Kak >KMBOTHBIE IUIaBalOT B BOJE» (DKCHEPUMEHT C
MTUTICTKOM).

UccnenoBarensckue pabotel «BnusHue cBeta (Tema, BIaXHOCTH, COCTaBa IOYBBI) Ha
pacTeHUs B €CTECTBEHHBIX MU HCKYCCTBEHHBIX YCIOBUSIX» (HA JOCTYITHOM MaTepuae).

3. Bzaumooeiicmeus rncugvlx opzanuimos (4 uaca)

buotnueckue QaxkTopsl. 3aKOHOMEPHOCTH PAa3BUTHS MEXBHIOBBIX B3aUMOOTHOIICHUH.
KosBomonmst (XMIIHUK-KEPTBA; Mapa3sUT-XO35iMH) OBOJIOLUSA CTpaTeruii JOObIBAaHUS IHIIU.
CoumanbHocTh. Bunbi-scenenusl. [lepeuens pacrenunii- Bpeaureneid. MccnenoBarensckas padora
«Habmoiennst 3a B3aMMOOTHOIIEHUSIMH >KUBOTHBIX TPU JOOBIBAHUM THUINU (KOPMYIIKH IS
OTHI, JUISI TOPOACKHX MJIM CEIbCKHX JXUBOTHBIX). BeO-kamepwr». MccrnenoBarennckas paborta
«PacmpocTpanenue BUOB- CHHAaHTPOIIOB B HAILIEH MECTHOCTI.

4. Yenosex 6 yncuznu pacmenuii u yxcueomuwix? (6 uacos)



AnTporiorennsie ¢aktopsl. [IpaBna iu, 4TO MEPBOOBITHBIC JTIOHU KU B TAPMOHUH
¢ mpupomoit. OoMallHWBaHWE W TPHUPYYCHHE KUBOTHBIX M PACTCHHH. 3adeM cracaTh
BEIMUPAOIINE BUJBI, KaK 3TO Jenarh. KynbTypHBIE pacTeHUs M WX JUKUE npeaku. [louemy
BaXHO UX COXpaHATh. Pa3HOOOpa3ue KyJabTYpHBIX pacTeHUN M MX 3HAYCHHE B KM3HU UEJIOBEKa.
Kpacnast xaura Bamieit Tepputopun. Ocob0 oxpaHseMble TEPPUTOPHUH, 3arloBeHUKH Poccuu u
mupa. [Ipaktuyeckas pabota «Pa3HooOpa3ue KyIbTypHBIX PACTCHHI B BallleM PETUOHEY.

HccnenoBatenbckas pabota «BiusHue aHTpOOTeHHBIX (PaKTOPOB HA Pa3BUTHE PACTCHUI B
ropo/Jie/HaCeICHHOM MTYHKTE.

Okckypeus/mpaktuueckas pabora «OOIIT B BamieM peruoHe - yHUKaIbHbIE OOBEKTHI
TIPUPOIBD.

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa - ogHa u3 BakHeHmmx 06os04Yek 3eMiau. UTo Takoe «IKOJIOTHYECKUE HUIIN» U
KaKk oHU ¢opmupyroTcsa? DopMUpOBAHHWE 3HAHUN MO OMOPA3HOOOPA3UI0 KUZHEHHBIX (OpPM,
MOBEJICHYECKUX MPHUCIOCOOIeHNM, MOAUPUKAIIMOHHAS W3MEHYMBOCTh (Ha 0a30BOM YpPOBHE).
PactuTenbpHbIe COOOIIECTBA U UX TUITBI. Pa3BUTHE M CMEHBI PACTUTEIBHBIX COOOIICCTB.

HccnenoBatenbckue paboThl «DKOJOTUYECKUE HUIIM BOKPYT TeOs - onucaHue (pakTopoB
OKpYy>Karotieit cpenb». MccnenoBarenbekue padbotsl «DeHomoruueckue HaOMoaeHUS.

Monynb «OCHOBBI pacTEHHEBOJICTBa» 7-8 Kimacchl (68 yacon)

1. Beeoenue 6 pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJCTBO: OCHOBHBIE (DaKTOpHI BhIpanIuBaHusi pacteHuil. Mcropus
pa3BuTUsA arpoxumudeckux 3HaHuil (pabotet M.B. Jlomonocosa, 1O. Jlubuxa, byccenro, B.B.
HNoxyuaeBa, K.A. Tumupszena, [1.A. Kocteruesa, J[.H. IIpsuumnukoBa. u ap.). Ilpaktuueckas
pabota «bouka JInbmuxay.

2. Azpomexnuueckuil Ixcnepumenm (6 uacoe)

[IpaBuna MOCTAaHOBKM arpo3KCIepuMEHTOB. [locTaHOBKA SKCIEPUMEHTOB C PACTCHUSMH.
Br160p TembI, cOCTaBlIeHHE TUIMOTE3bI, IIEJIM U 3a/1a4 SKCIIEPUMEHTA 0 BBIPAIIMBAHUIO PACTEHUN
B KOHTponupyemon cpene. KoHTponu, TMOBTOPHOCTH, TIPOBEACHHE  IKCIIEPUMEHTA.
[TnanupoBanue sxkcepumenTa. OrieHKa pe3yIbTaToB dKCIepuMenTa. MccnenoBarenbckas padbora
«DaxTopsl, BIUAIOIINE HA TPOpPACTAHUE CeMsTH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOJOTHH KPYIJIOTOJUYHOTO BBIPALIMBAHUS CajJaTOB M MHUKPO3EJICHU B
KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX yCJIOBUAX. COOp YCTAaHOBKH JJIsi BBIPAIIMBAHUS PACTCHUH B
KOHTPOJIUPYEMBIX YCIOBUSIX.

3. Poab xumuueckux 3jnemenmos ¢ numanuu pacmenuil (20 uacoe)

Bopa. PactBop. BeITsbkka. AHMOHBI, KATHOHBI, 3JIEKTpONpoBOoAHOCTE U pH pacTBopa. Posb
XUMUYECKHUX 3JIEMEHTOB B MUTAHUM pacTeHuil. [looyuyeHne nuTaTenbHbIX BEUIECTB PACTEHUSIMHU.
[TpakTuueckass pabora «Cxembl MNHTATEIBHBIX pacTBOpoB. Pacuer m03 ynoOpeHuid s
MIUTATEIbHBIX PACTBOPOBY.

Yao0Openusi: opraHudeckue, MHHEpaibHble, MHUKpoOHONOruueckue. Tumbl TUTaHUSL
pactenuil. Bo3ayiiHoe u MuHepaibHOe (KOpHEBOE) MUTaHUE pacTeHUil. TpaHCHIOPT MUTATENbHBIX
BCILIECTB PACTCHHI: BOCXOJAIIMNA M HUCXOIAUMK TOK. BakHeitmme kamuiineie, ¢hochopHbIE H



a30THbIE ynoOpeHms, ux cBoicTBa. [IpocTeie m crnoxuble ymoOpenus. Ilpaktuueckas paborta
«[IpaBuia cmemmBanus ynoopenuit» IIpaktudeckas padora «llutaHue pacTeHHl: TEXHOJIOTHSA
IPUTrOTOBJICHUS TUTATENIBHBIX PACTBOPOB JJI1 PA3HBIX KYJIbTYp».

Poct u pa3zBuTue pacTeHuii: 3Tanbl OHTOTe€He3a, (PaKTOPbI, BIUSIOUINE HA POCT PACTECHUM:
CBET, I'yCTOTa IOCAJ0K, MUTaHue, cyocrpat. I[lpaktuueckas pabora « MOHUTOPUHT MUHEPATIBHOTO
NIUTaHUS PaCTEHUIN.

OCOOEHHOCTH NMUTAaHUS PACTEHMH a30TOM. A30T W €ro 3Ha4€HUE B KU3HU PACTEHUH.
@opMBI a30Ta ¥ UX IIPEBPALLEHUE B IIOYBE.

Hctounuku ¢ochopa nns pacrenus. 3HadeHue (ocdopcoaepKammx COSIUHEHUNH B
kieTke. Posib Makposprudeckux coequHeHuit gochopa B 3HEPreTUueCKoM OOMEHE.

Bnusinue kanus Ha pu3nyeckue CBOMCTBA MPOTOILIA3Mbl, HA (PEPMEHTHI YTIIEBOAOPOIHOTO
oOMeHa, cuHTe3 OenkoB u Jp. Ponb kanus B mojajaep:kaHWKM HMOHHOTO OajaHca B TKaHAX, B
Ipolreccax caMmoperyJisaum.

PerynstopHas u cTpykTypooOpa3oBaTelbHasl pOjib Kalblusi. YdacTHe B 0Opa30BaHUU
KJIETOYHOM CTEHKH, MOAJIEP)KAHUH CTPYKTYPBl MEMOpaH U PETYISIUs UX IPOHUIIAEMOCTH.

3HayeHHe MarHus B MeTaboju3Me pacTeHuil. Marauii B coctaBe XJ0po(duiia, CX0ACTBO
XJI0po(pusuIa ¥ TEMOTIIO0MHA KaK CBUJETENLCTBO €MHCTBA OPIraHUYECKOT0 MUDA.

Cepa M ero OCHOBHBIE COCAMHEHMs, UX POJIb B CTPYKTYpPHOH OpraHu3alMM KIETKH,
y4acTue B OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

MukpooaneMenTsl. [IpeacTaBieHuss 0 pojd MUKPOIJIEMEHTOB B METa0OJM3ME paCcTEHUM.
OcoOGeHHOCTH MOCTYIUICHUS MUKPO3JIEMEHTOB B pacTeHHs. CHHEPIU3M U aHTaroHU3M 3JIEMEHTOB
IIUTaHUS PACTCHU.

PactuTenbHass AMarHoCTHKa U METOAbl MJIEHTU(UKAIIMK HEA0CTAaTKa/U30bITKAa 3JIEMEHTOB
nutanus. [Ipaktuueckas pabora «PacTurenbHas TUarHOCTUKAY.

UccnenoBatenbckas padora «OleHKa COCTOSIHMSI KOMHATHBIX PACTEHUH, pacTeHHil Ha
HIKOJIbHOM TEpPUTOPUH, YCTAHOBKA IPUUKH MATOJOTUYECKUX COCTOSHUH (Tpr
HaJIMYHHN ).

HccnenoBarenbckast padora «OneHKa BIUSHHUS PA3IWYHBIX DJIEMEHTOB Ha COCTOSIHUE

pacTeHui (CocTaBiIeHHE PA3TUYHBIX MTOJKOPMOK)».

4. Pezynamopul pocma pacmenuil. 3awuma pacmenuii (4 uaca)

[lonatue o perymaropax pocra pacteHuid. CTUMYISATOpPBI pocTa - (PUTOTOPMOHBI
(aykcuHbl, THOOEpEUIMHBI, IUTOKMHUHBI). WMHruOuTopsl pocra pacteHuil: 1. mpupomHbIe
(abcim3oBasi KUCIOTa W HEKOTOpble (DEeHONbHBIE BemecTBa (MKymMapoBasi, KOpPWUYHAS,
CAJIMITIIOBAsT K-ThI), 2. CHHTeTHUYECKHue (MOp(aKTUHBI, peTapIaHThl, Ne(OTUAHTHI, JECHUKAHTHI,
repounuael). DOUTOMOHUTOPHUHT W OIIGHKA COCTOSIHUS pacTteHuid. CoBpeMeHHBIE CIOCOOBI
MoHuTopuHra. IIpaktuueckas pabora «DUTOMOHHUTOPUHI M OLIEHKA COCTOSIHMSI PAaCTEHUIL.
CoBpeMeHHbIe c1IOCOOBI MOHUTOPHUHTa.

HccnenoBarenbckas pabota «BinsHue rerepoaykcuHa Ha IpopacTaHue (pOocT Ha pa3HbIX
CTalusX, B Pa3HBIX YCIOBUSX) PA3INYHBIX PACTEHUII.

3ammTa pacTeHU OT BpeauTenel: OCHOBBI Owmometoma. Ilpakruueckas pabora



«I/IHCCKTapI/II/IZ npaBujia 1 yCJIOBUA pa3BCACHUA ITOJIC3HBIX HACCKOMBIX).

5. Boonaa, necuanas u nousenHas Kyibmypol, ux npUMeHeHUe 8

svipawiueanuu pacmenuii. Quzuonozus pacmenuil (8 yacos)

Bopanas, necuyanas u moyBeHHas KyJbTypbl, UX IPUMEHEHUE B BbIPAIIMBAHUM PACTEHUH.
[TpoBenenue BobI B KOpHE U cTediie pactenuid. [Ipaktuueckas pabora «KopHeBoe naBiaeHue».

Boanblii pexxuM pacTeHUi: CTPOEHUE YCTHHIL: (PaKTOPbI, BIUSIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUYEHHE MEXaHM3Ma peryJsiuu HCIapeHus Biard pacteHueMm. Ilpaktuyeckas
pabota «I[lpuroroBnenue npenapara yCTbHIl METOAOM CIEIKa».

HccnenoBatenbckue paboThl: «BiausHue ycnoBuil coliep:kaHus pacTEHUI Ha KOJIUYECTBO
YCTBHI.

doTocuHTE3 - YHUKAJIBHBIN Mporecc pacteHuid. TeMHoBas U cBeToBas (a3bl POTOCHHTESA.
3HayeHue (oTocuHTE3a I KHUBBIX OpraHu3MoB. llpaktuueckas pabora «DyHKIMOHATBHAS
JMarHOCTUKAa pacTeHMH IO aKTHMBHOCTH  xJyiopomuactoB» MccienoBarensckas —paboTa
«Ompenenenne xinopopumia A u b, oneHka (QOTOCHHTETHUECKON AKTUBHOCTU pacTeHU U
(akTOpOB, BIAMSIIOMIUX HA HEEH.

@akTopsl pocTa pacTeHUM: BO3AyX M a’dpaums. llom3emMHoOe npIXxaHWE pacTEHUMN: COCTaB
NOYBEHHOI'O BO3/AyXa, Tra3o00MeH. I a3000MeH 1pu OECIIOYBEHHOM BBIPAIMBAHUU.
[Ipaktuueckass padota «Aspamus, CO2 u O2. Jsixanue pactenuit». lIpaktuueckas pabota
«/IpIxaHue pacTeHuii: OlleHKa MHTEHCUBHOCTH JIbIXaHUSl PACTEHUM U TIOJOBY.

HccnenoBatensckue padoThl: «BnusiHue crocoba BhIpanuBaHus (COcTaBa MUTATEILHOM
CMECH, CX€MbI BHECEHHMSI) Ha POCT U Pa3BUTHUS PA3IMYHBIX PACTCHUI».

6. Kyromypuwie pacmenus. Coepemennvie acnekmot ceaekuyuu (20 uacoeg)

Kak uenoek cran ucnonb3oBaTh pacTeHus? CBs3b pa3BUTHUS LMBWIM3ALUU YEJIOBEKA U
ofoMalllHMBaHus pacteHud. Jlomectukanus. [uckyccusi «JlomecTukanus, BCe JIM PACTEHUS U
KUBOTHBIE, KOTOpBIE JKHUBYT DPSIOM C YEJIOBEKOM UM OJOMAalIHMBAIOTCA? MOXXHO JM CUHUTaTh
TapakaHa OJJOMAIlIHEHHbBIM )KMBOTHBIM ?)

HacnencTBeHHOCTs M M3MEHYMBOCTH - OCHOBHBIE CBOWCTBAa JKUBBIX OpPraHM3MOB.
WU3menunBocth. Buabsl  u3menHunmBocTh. IIpakTmueckas pabora «MoaudukanuroHHas
U3MEHYUBOCTb (JIUCTHS, UTOJIKU C OJTHOTO JIEPEBA)».

['en - MarepualibHbIi HOCHUTENb HACJIEICTBEHHOCTH W W3MEHUYMBOCTH. HykienHoBbie
KACHOTHI. Jlokanu3anusi TeHeTUYecKOoro marepuaina B kierke. Jlenenue kieTok. Pemnukanms
JIHK. OcHoBHasi norma MoJeKynspHOW Owonoruu. TpaHckpumnuwus. Tpancisuus. Mytaiuu.
[TpakTuueckas pabora «I'eH - HHCTPYKIHM 10 cOOpKe KIETKH (Ha Oucepe Ui KOHCTPYKTOPE)».
[Ipaktuueckas pabora «Mytanus Ha OyrepOpoae (m000it 00BEKT U3 mpenpiaymeil padboTsl, rie
U3MEHEHHE WHCTPYKIIUH MPUBEAET K U3MEHCHHUIO BHEIIHETO BU/1a O0BEKTA)».

Dddext OyTHUIOYHOTO TOPIBINIKA U TEeHETUYECKOoe pasHooOpasme. Uto Takoe reHOaHk?
3aueM COXpaHITh TEHETHYECKHEe pecypchl pacTeHuit? (OCHOBHBIE CIIOCOOBI COXpPaHEHHS
FCHETUYECKHUX PECypCOB pacTeHui (X Situ u in situ).

3nayenne pabor H.M. BawioBa. 3akoH rTOMOJOrHMYecKHX psigoB. LleHTpbI

MPOUCXOXKAeHU KynbTypHbIX pactenuid H.M. BaBuioBa u II.M. XykoBckoro. Ilpakruueckas



pabota no rpynnam «OTKy/a Ha HAUX CTOaX (PPYKTHI/OBOIIIH/3TaKM.

OcHoBHBIE MeTOABI cenekiuu. ['uopuamzamnus. @opmer oT60opa. OCHOBHBIE HAIIPABICHHUS
CEJICKLIMM: YIy4YlIEHUE YpPOKAMHOCTH, YCTOMYMBOCTH K OHOTHYECKMM M a0MOTHYECKUM
dakropam. Ilpaktuueckas pabotra «BeipamuBaem ropox. Kak mnpoBecTH ckpelidBaHue Yy
ropoxay.

Ectb 1 xxu3Hb B ipoOupke? bruotexHonorus KyiabTypHBIX pacTeHuid. MccnenoBarenbekas
pabora «BelpanBanue pacTeHuil B NpoOHpKe» (MOKHO BOCIOJIB30BATHCSA peE3yJbTaTaMu
MPEIbIIYIINX SKCIIEPUMEHTOB 110 COCTABIICHUIO MMUTATEIBHBIX PACTBOPOB JIJIsl PACTEHUN ).

Kak wyenoBek Moxer MoauduimpoBaTh pacTeHusi? ['eHeTHUeckoe pelaKTUpOBaHUE.
CoBpeMeHHBIE TMOJIXOAbl W  JOCTHKEHUS TE€HETUYECKOTO PEJAKTUPOBAHUS  PACTECHHIA.

[MpakTrueckas padota «I'eHOMHBIC HOXKHHMIIBI (MoIeupoBanue pabotsl cucteMbl CRISP-Cas).

7. Pacmumenvnaa npodykuus. (8 uacoe)

Hanzemusble u moa3eMHbie opranbl pactenuid. [lo6er u BU10M3MeHeHHbII o0er pacTeHui.
CriocoObl pa3MHOXEHUS PACTCHU.

[TonsiTe o kadecTBe MPOAYKTOB MUTaHUSA. [IpoOieMbl KOHKYPEHIIMH OTEYECTBEHHBIX
MPOJYKTOB MUTAHUSI C UMIIOPTHRIMU. JIOTUCTHKA JOCTaBKU U CPEJCTBA COXPAHEHUS MPOJYKTOB
nutanus. [Ipaktuueckas pabora «lIpepenbHo nomyctumble koHueHTpauuu (IIJIK) um merombr
KOHTPOJISI 0€30MaCHOCTH PACTUTEIBHBIX MPOAYKTOB MTUTAHUS.

Mukpo3seneHs: moJIe3HOCTh U TexHosiorust. MccnenoBaTenbckas pabora «OlieHKa KauecTBa
BBIPAIICHHOM MUKPO3eJIeHW» (MO0 CBOsI, TMOO U3 MarasuHa).

Xumudeckuid aHanu3 mnpoaykiuu. OcHOBBI crnekTpodoromerpuu. I[loTeHrmomerpus.
Xpomarorpadus. [Ipaktudeckas pabota «MeTobl OLIEHKH KayecTBa PACTUTEIbHON MPOTYKIIUU:
XpaHEHUE U COXPAHHOCTh MUTATENILHBIX BEIIECTBY (110 JOCTYMTHOMY 00OpPYIOBaHUIO).

HccnenoBatenbckas pabora «Onpenenenue BuraMmuaa C METOJJOM 0OpPaTHOTO TUTPOBAHUS
B IIJI0JIaX HA Pa3HOM CpOKe (Croco0e) XpaHSHUS .

Mouys «bruorexnosorus» 7-8 kinaccel (68 yacos) 1.
buomexnonozusn (4 uaca)

[TonsiTe OGMOTEXHOJOTUHU. 3a4eM YEJOBEKY OMOTEXHOJIOTMM, B YEM HX MPEUMYLIECTBO
nepes; XUMUYECKMM CHHTE30M. OCHOBHBIE OHOOOBEKTHI OMOTEXHOJOTHU: IPOMBINIICHHbIE
MHUKPOOPTaHU3MBI, KJIETKH M TKaHW PACTEHUH, >KUBOTHBIX M 4YEJIOBEKa, OMOKATaIN3aTOPHI.
[IpaxTrueckas pabora «IIpumepsl mpuMeHeHUsT OMOIIOTHYECKIX O0BEKTOB B TBOCH JKU3HMY.

ChIpbe 11 OMOCHMHTE3a U OIleHKa ero Onoyiormueckoi 1eHHocTH. OCHOBHBIE UCTOYHUKU
yriaepona, a3ora, (ocdopa, MHKpodIeMeHTOB. lMccienoBaHne HOBBIX HCTOYHHKOB CBHIPbS
(BKJIIOUAsi BOTIPOCHI €T0 MPeABApUTENIbHON 00paboTKN), pa3paboTKa HOBBIX MUTATEIBHBIX CPEJ, B
TOM 4YHCJI€ BKIIIOUYAIOIMIUX OMOCTUMYJISTOPHI U JAPYTUe 3JIEMEHThI YNpPaBICHUS U ONTHUMH3ALUU
npoleccoB OnocuHTe3a. MeToabl ONTUMU3ALMY TUTATEIbHBIX CPEI.

2. Mukpoouonozusn (12 uacos)

[TonokeHne NpoKapHOTOB B cHUCTeMe opraHuyeckoro mupa. CrtpoeHue OakTepuanbHON
kietkn. Kiaccupukanus Oaxrtepuil. Mopdonorus Oakrepuid. IIpocTsle M ClIOKHBIE METOJBI



OKpamuBaHus Oakrepuil. Puznonorus OakTepuil: NUTaHHUE, IbIXaHUE, POCT U Pa3MHOXKEHUE.
3HAKOMCTBO € JOMEHOM Apxen (dKCTpeMO(HIBHOCTh, OCOOCHHOCTH CTPOCHHS KIIETKH).
Jlaboparopnast pabora «®DuxcupoBaHHble mnpenaparbl Oaktepuid. Omnpenenenue (Gopmbl
NPEMJIOKEHHBIX  KYJIBTYp MHUKPOOPTraHU3MOB, UCIOJIb3YsS MPOCTOM METOI  OKpPacKu»
Jlaboparopnast pabora «OmnpeneieHue TUNA KJIETOYHOM CTEHKH METOJIOM OKpaIIMBaHUS I10
['pamy» (pu HAJTUYUU PEAKTHUBOB).

MosnouHokucaoe U cnuptoBoe OpoxeHue. DoroTpodHble U XeMOTpo(HBIE OaKTepUU.
Kunetnueckoe omnucaHue mpoLecca pocTa MHUKPOOPraHM3MOB. OKCIOHEHIMAIbHAsA MOJEINb
pocra. Kuneruka rtubenn wmukpoopranusmoB. JlaboparopHas pabora «IIpurorosienue
NPWKU3HEHHBIX MPENapaToB MOJIOYHOKHUCIIBIX OaKTEPHil».

[TaTorennsie Oaktepuu. UymHass mnamodyka M uepHash CMEpTh, OOTYJIH3M, CTOJOHSK,
Tyoepkynes. Uctopust 60ps0bI ¢ OakTepuanbHbIMU HHpekusIMu. Jlabopatopuas padorta «Iloces
cMbpiBa ¢ pyk Ha yvamku [lerpu». JlabopatopHas pabora «BblaeneHue 4YUCTONW KyJIbTYpbI
Oaktepuii. Meton pasBeaeHuil. Meron wucromiaroniero mrpuxa». JlabopaTopnas pabota
«Mopdomnoruyeckass XapaKTepUCTHUKAa BBIICIEHHOM YHCTOW KyJNbTYpbl: XapaKTEpUCTUKA
KOJIOHUH, opMa OaKTEpHil, TUIT KJIETOUYHON CTEHKI.

BoiiHa OeCKOHEUYHOCTH: AaHTHOMOTHKH TMPOTHUB OakTepuil. MexaHU3MBbI JIeHCTBHUI
aHTUOMOTUKOB. MEXKJIEeTOUHass KOMMYHUKarus Oakrtepuil. UyBcTBOo kBOopyma. JlabopartopHas
pabota «CpaBHEeHHE pocTa MUKPOOPTaHM3MOB Ha Hamike 0e3 M ¢ J00aBiICHUS aHTHUOMOTUKOBY
Uccnenoparensckass pabora «l[lock MUKpOOpraHu3sMOB OONaJAIOUIMX AHTAarOHUCTHYECKOU
AKTUBHOCTBIO».

[Tpumenenne Oaxrtepuil yenoBekoM. KunHeTnueckoe omucaHue OMOCHHTE3a MPOIYKTOB
MUKpOOpranusmMamu. bakrepuu, KoTopbsle MOTYT pa3ziarath miacTtuk. MccnenoBatenbckas padbota
«Bbiaenenre MOJIOYHOKHUCIIBIX OaKTepHil, NCCIEeOBAHUE UX AKTUBHOCTH.

Muxkpoopranu3mbsl B arpoOHOTeXHONOruu. M CKycCTBEHHbIE accOlMaluy pPAacTEHUH C
Mukpoopranusmamu. MHccnenoBarenbckas pabGota «Beinenenue OakTepuil TMONE3HBIX IS

pacTeHu».

3. dykapuomuueckue opzanuzmul 6 Ouomexnonozuu (niecHeeswvle 2puonl,
oposicicu, 6ooopocau) (12 uacos)

[1necHeBbie rpUOBI MPOAYLIEHTHI OMOJOTUYECKU AKTUBHBIX BEIIECTB.

OO0m1as xapaKTepUCTHKA APOXKKEH caxapoMHUIIeTOB. McTopusi UCTIONB30BaHUS APOKKEN B
TPaAULIMOHHOM OMOTEXHOJIOTUH. Texnonoruun BUHOJIEIUS U xJieborneyeHus,
CHEeIMAIN3UPOBAaHHbIE packl Apoxokend. MeTtabonusm apoxokeid. Peakius cnupToBoro 6poxeHusl.
Jlabopatopnast pabota «Iloacuer kierok apoxxeit B kamepe ['opsieBay. JlaGopaTopHas pabota
«OO0HapyxeHHe TPOAYKTOB CHHPTOBOTO OPOKEHHUS: STHWJIOBOTO CIHUPTA M YIJIEKUCIOrO ra3an.
[TomyueHnne BTOPUYHBIX METAOOIHMTOB B JAPOXOKax. J[podoKkM Kak MPOAYLUEHTHl OHOTOIUIMB.
[Tony4yeHnue 1eneBbIX OENKOB B IPOXKIKAX.

Oco0eHHOCTH BEr€TaTUBHOI'O U IOJIOBOI'O PA3MHOXKEHUS Y JPOACOKEH, 3HAUEHUE U3YUECHHUS
MHUTO3a ¥ UUTOKMHE3a Ul ONTUMHU3ALUU IPOLECCOB KYJIbTUBUPOBAHUSA IPOKIKEBBIX LIITAMMOB,

IMNOHUMAaHUA TPUYHUH IIATOICHHOCTU I[pO}K)Kef/‘I 141 FpI/IGOB, IOMCKa MHUIICHEH q)yHI‘I/II_II/I,Z[OB 151



pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX mpemnaparoB. JlaGopatopHas pabGora «Habmoaenue
Pa3sMHOXKEHHSI TPOXOKEBBIX KIETOK». [Ipaktuueckas pabota «[lomyuenue tBopora u kedupa Ha
OCHOBE MOJIOUHOKHCIBIX Oaktepuit». Ilpaktuyeckas pabora «OCHOBHbIE BHJABI KBaca M HUX
XapaKTepUCTUKa» «JIpoioKu M MOJOYHOKHUCIBbIE OaKTepuu, MpUMEHsSEeMble IJisi MPOU3BOJICTBA
kBaca». llpakTuueckas pabora «CpaBHUTENIbHBIN aHAW3 Pa3BUTHUS JIPOXKKEH B a’dpOOHBIX U
aHa’poOHbIX ycnmoBusx». [Ipaktuueckas pabora «MeTONbI OLIEHKH CBONCTB XJIEOOTEKapHBIX
npoxokeil. OcoOEHHOCTH TMPUMEHEHHUs MPECCOBAHHBIX, CYIICHBIX M WHCTAaHTHBIX JPOAOKEID.
HccnenoBatenbckass pabota «BnusiHue ¢u3nko-xuMudeckux (akTopoB Ha  KadyecTBO
OMOTEXHOJIOTHYCCKON MPOAYKIMH (KBac, Kedup, ChIp, XJed U aAp.)».

Bonopociu - mnepcrnekTHUBHBIM OOBEKT il NPOU3BOJCTBA O€lKa U YIJIEBOAOB.
buoTtexHonornueckiue MeToapl OYMCTKH TBEPIBIX, KHUAKUX OTXOJOB M ra3000pa3HbIX OTXOJI0OB
npou3BoJcTB. Crounble Boabl. CxeMbl OUYUCTKH. BHODUIBTPHI, a3pOTEHKH, METAHTEHKH,
OKCHUTEHKHU. AKTUBHBIN WJI ¥ BXOJSIINE B HErO MUKpPOOpraHu3Msl. Vcnonp30BaHue BOJOPOCIEN B
OUMCTKE CTOYHBIX BOJ. MccimenoBarenbckas pabora «BnusHue ¢uznko-xuMu4yeckux (paxTopoB
Ha poct Bogopociau (Chlorella vulgaris)».

4. Hacneocmeennan ungpopmavus (8 uacos)

HacnenctBeHHOCTh M W3MEHYMBOCTH - OCHOBHBIE CBOWCTBA JKUBBIX OPraHU3MOB.
N3menunBocth. Buasl  uw3menumBocTh.  [Ipaktmueckas  pabora  «MoaudukanuoHHas
U3MEHYUBOCTH (JIUCTHSI, UTOJKU C OJHOTO JEPEBa)».

I'en - martepuanbHBIA HOCHUTENb HACIEACTBEHHOCTH M W3MEHYMBOCTU. HyKJIeHMHOBBIC
KUCIIOTHI. JIokanmu3amusi TeHeTHYeCKOro marepuana B kieTke. JleneHue kieTok. Perukarus
JIHK. OcHoBHast normMa MoJekyisipHOW Ouonoruu. Tpanckpunuwms. Tpancnsuus. Myrainuu.
[Ipaktuyeckas padota «['eH - HHCTpyKIUs 1O cOOpKe KIETKH (Ha OMcepe WIIH KOHCTPYKTOPE)».
[Ipaktuyeckas padora «Mytanus Ha 6yTepOpone (J1t000i 0OBEKT U3 MpeabIayIIeld padoThl, T

HU3MCHCHHUC MHCTPYKIUHU IIPUBCACT K UBMCHCHHIO BHCIITHCTO B 1A 061>e1<Ta)».

d. Bupyconozus. (6 uacos)

[Tomo>xeHne BUPYCOB B CHCTEME OpraHMueckoro mupa. CTpyKTypa U XUMHUYECKHIA COCTaB
BupycoB. Krnaccudukamus supycoB. Penpoaykuus BupycoB. IIpocMOTp AOKyMEHTaIbHOTO
¢mibMa o BUpycax.

Bupycet - Bo3Oynutenn uWHQEKIHMOHHBIX Oone3Hell. OHKoBUpYCHL. bakrepuodaru:
CTpOCHHUE, CBOMCTBa, mpuMeHeHue. [IpakTuyeckas padota. «Metoj pa3Benenuii» [IpakTuueckas
pabora. «TutpoBanue GakTepruodaron.

buonorudeckue MeTo 161 00pHOBI ¢ BUPYCAMH.

6. I'ennas unxncenepusn u ouomexnonozuu. (8 uacos)

OcHOBbl TeHHOW wHXeHepuu. Bekropa. Cneunduueckue QepMeHTH OaKTEepHil.
[Ipaktuueckass pabota  «DHIOOHYKJIE€a3bl pecTpUKUUMU  (paboTa C  HYKICOTHIHBIMHU
1OCJIeI0BAaTENbHOCTAMU Ha Oymare)y.

bruotexHonorun mpoaykuun OenKoB B OaKTEpHANBHBIX KyIbTypax. JloCTH)KEeHUs TeHHOU



WHXXEHEPUU U OMOTEXHOJIOTHUH.
CRISPR/Cas — cucrema aanTuBHOTO UMMYHHUTETa OaKTEPHA U apXeu.
[TpakTrueckas padora «I" ennsie HOXHUIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»
I'MO. Metoasl nonyduenus I'MO. Urpa-auckyccusi « Beiurpaii rpant Ha coznanue ['MOy.

7. Buomexnonozuu 6 rxcueomnoeoocmee (8 uacos)

I[OMCCTI/IKaHI/Iﬂ OCHOBHBIC JOMAIIHUC JKUBOTHBIC; COBPCMCHHBIC OJOKCIICPUMCHTAX II0
JOMECTUKAIINU KUBOTHBIX (J'II/ICI/II_[a, HOpPKa U Jp. - SKCIICPUMCHTHI HaquOﬁ HIIKOJIBI aKaJICMHUKa
bensesa). {uckyccus «JlomecTtukaius, Bce JIM pacT€HUsI U KUBOTHBIE, KOTOPHIE JKUBYT PSAIOM C
YCJIIOBECKOM UM OZ[OMa]_HHI/IBaIOTCH? MoKHO JIH CUHTATh TapaKaHa OJOMAITHCHHBIM )KI/IBOTHBIM?».

COBpeMeHHBIe MCTOAbI B JXHMBOTHOBOACTBC: TpaHCILJIAHTAIIUA 3M6pI/IOHOB, XUMCPHBIC
JKUBOTHBIC, KIIOHUPOBAHHC. HpaKTI/I‘-ICCKEUI pa60Ta «MCTOZ[I/IKa KIIOHUPOBAHUA (MOI[GJ'II/IpOBaHI/Ie
Ha Oymare).

OcHOBHBIE 00J€3HU KHUBOTHBIX U POJIb IMAaTOI'CHHBIX MHKPOOPIraHM3MOB M IIapa3vuTOB B
Pa3BUTHUHU 3a00s1eBaHUit AOMAalllHUX JKUBOTHBIX MW OCHOBHBIX MCpax 60pB6I>I C HHMH; POJIb
IMOJIE3HBIX MI/IKPOCI/IM6I/IOHTOB B OpraHusMcE JKHMBOTHBIX. [MomoxurenpHoe W 1OOOYHOE
(OTpI/H_IaTeJ'IBHOC) BO3I[€ﬁCTBHH aHTI/I6I/IOTI/IKOB Ha OpraHu3M B XOAC JICUHCHHA JKMBOTHBIX; LECJIN U
3a/a4yl  BeTepuHapuu. bHoTexHOoJOrMss KOpPMOBBIX IpenapatroB. Ilpakruueckas pabota
«CocTaBieHue panyoHa  IIHUTaHWA JKHUBOTHOTO, pacdeT pacxod0oB Ha COACPKAHUC).
HccnenoBatenbckas padboTa «OLeHKa KauecTBa MOJIOYHOU MPOTYKIIUN.

8. buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHbIE MeTO/IbI cenekuuu. ['nbpuanszamnus. @opmer or6opa. OCHOBHBIE HANPaBICHUS
CEeJNICKIMHU: YIYYIIEHHE YpPOKAMHOCTH, YCTOWYMBOCTH K OHOTHYECKMM U aOMOTHYECKUM
dakropam. Ilpaktuueckas pabora «BbIpamuBaem ropox. Kak mnpoBecTH ckpemmBaHUE Yy
ropoxany.

OcHOBHbBIE MOJXO/bI CEJIEKIIMN U OMOTEXHOJIOTUH KYJIbTYPHBIX pacTeHuil, ' nopunuzanus,
oTJa’eHHass TMOpUAM3anus, UCKYCCTBEHHBIM O0TOOp, reTepo3uc, TpaHcpopMalus, MyTareHes,
reHeTHueckoe penaktupoBanue). Mcropust cenekuuu B Poccuu um Mupe, UCTOpUS pPa3BUTHUS
BOKHEUIIINX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak genmoBex MoxkeT mMomuduimpoBarh pacteHusi? ['eHHas uHKeHepus pacteHuil: Urto
TaKO€ TEHETUYECKas HH)KEHEpUs pacTeHui. TpaHCreHHble pacTeHUs. MeTOoIbl IOIy4YEHHS.
Ob6pa3zoBanue omyxoiel y pacteHuil. Arpobakrepuanbhas Tpanchopmanus: Termasmuasl. ['eHs
T-JHK.  MonekynsipHO-TeHETHUECKHE  MEXaHW3Mbl  TpaHchopManuu.  ['eHeTHueckoe
penaktupoBaHue. COBpPEMEHHbIE MOAXOAbl U JIOCTHIKEHHS T'€HETHUYECKOIO pPEeJaKTHUPOBAHUS
pactenuil. IlpakTuueckas pabora «['eHOMHBIE HOXXHHUIBI (MOJEIMpPOBAHUE PAOOTHI CUCTEMBI
CRISP-Cas).

Ectb 11 %u3Hp B ipoOupke? BUOTEXHOIOTUS KYIbTYPHBIX PACTEHHH.
HccnenoBarenbckas paboTta «BelpamuBanue pacTeHU B MpoOHpKe (MOYKHO BOCIOJIb30BAaThCA
pe3ysibTaTaMy IMPEAbIAYIIUX 3KCIEPUMEHTOB II0 COCTaBJICHUIO IUTATEIbHBIX PACTBOPOB IS
pacTeHHit)».



Mouyib «MoneKynspHble 0CHOBBI (husronoruu u papmakonorun» 9 kiaace (68 yacos) 1.

Du3suonozuueckasn xumus. (20 uacos)

Beenenne. buorennsie amements: opraHorensl: O, C, N, H. AxrtuBHbie (OpMBI
KHCJIOPOJIa, UX MOJy4CHUE, HEUTpaIn3ausl.

MakposieMeHTbl: NPOLEHT COJIEp)KaHUs B OpraHuW3Me, BbINONHSIEMas (QyHKIuS,
coJepaHue B mpoaykrax nuraHusi. Ca2+ - cs3blBarolue O€IKH, JACOHHMPOBAHME KaJlbLuf,
peryysiuus ypoBHSI KajibliMs B OpraHu3Me: FTOpMOHBI nouek. M@ - cTpoeHue xnopo¢uiia, ero
AKTUBALUS COJTHEUYHOU dHEPTUEH.

MHuUKpO3JIEMEHTBI: B KAKUX MOJIEKYJIAaX COJAEPKATCsl, BHIOJIHsAEMAast GYHKINSA, COJlepKaHUe
B npoaykrax nutanus. IlociaencTBusi mepero3upoBKH MHKpolyieMeHTamMH. Fe - ycBauBaemble
TUTBl COCITMHEHHWH J>Keie3a. | eMOompoTenHbl, TeMOIMaHWH, HUTOXpoMmbl. CU - ycBoeHHE U
Tpancnopt meau. benku, conepxkamue menp. [latonornueckne cuaapomsl Menke u Buiibcona,
CBs3aHHbIE C META0OIM3MOM MEJIH.

ToxcnuHble 3meMeHTHl [lepuonnueckoil cucTemsel Uil opranu3ma. BnusiHue HepocTaTka
MakKpoO U MUKPORJIEMEHTOB Ha >KMBbIE OPTaHU3MBI.

HccnenoBatenbckas pabdora «KonnuecTBEHHAash OLIEHKA COACPKAHUS MHUKPOIJIEMEHTOB
WJIM BUTAMHMHOB B ITAIIEBBIX TPOIYKTaX»

XKupsr. 3a0oneBaHUs 4YeNOBEKa, CBA3aHHBIE C HApYUIEHUSAMU >KUPOBOIO OOMEHa.
JAMCIunuaeMuu.

VYrneBonpl. 3abosieBaHUsl YENIOBEKA, CBSI3aHHBIE C HAPYIICHUSMHU YTJIIEBOJHOTO OOMEHa.
CaxapHblit 1rader.

benku. Crpoenue. 3aboneBaHusi 4YeIOBEKa, CBA3aHHbIE C HAPYLMIECHUSAMH OEIKOBOTO
oOMeHa. ®yukuuu OenkoB. PepmeHtbl. Mexanusm geiictBus. Kiaccel ¢depmMeHTaTUBHBIX
peakmuii. Kodbepmentsl. [Ipaktudeckoe 3anstue «KauecTBeHHBIE peaKIMd Ha OPraHUYECKUE
MoJiekyibl». Ilpaktuueckoe 3ansatue «/lenatypauus OenkoB» IlpakTuyeckoe 3aHsTHE
«M3ydyeHne akTUBHOCTH aMUJIa3bl».

Buramunbl KupopacTBOpUMBbIE, BOJOpacTBOpUMbIE. lIpeBpaiieHue BUTAaMUHOB B
aKTUBHbIE (OPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OcHOBHBIE THNBI META0OJMUECKUX peakiuil. buosnepreTrnueckue mpouecchl. [ uKomms3.
Hukn Kpebca. Llens mnepenoca siexTpoHOB. OKucieHue >XUPHBIX KuciaoT. KarabGamusm
aMUHOKUCIOT. [mokoneorene3. CuHTE3 yrieBoAoOB, OEIKOB, >XUPOB. MeTaOOIUTHYECKHUE
3aboneBanus. [IpakTuueckoe 3anarue «Pemienne 3agad Ha SHEPreTUIECKUNA OOMEHY.

Knerka. [lonsitue memOpansl. @yHkiun meMOpan. Buabl TpaHciopTa B KIETKY.
MemOpanHble opraHouabl. 3a0oJieBaHHs CBS3aHHbIE C HapylieHHeM padoTbhl MeMOpaHHBIX
oprasesji, 60JIe3HH HaKOIJICHUS. TUIbI KOHTAKTOB MEXAY KJIeTKaMU. 3HaYeHUE MEKKJIETOUHON
KOMMYHHKAIMU JJIs1 310pOBbst opranusma. [Ipaktuueckoe 3ansitue «/unanus (kinerouka tpayoe)».

SAnpo. YpoBHM YNAaKOBKM XpOMaThHA. XPOMOCOMHbIe TeppuTopuu. HememOpaHHBIE

OpraHoOu/bI.

2. Monekynapuan ouonozus. (20 wacos)

OCHOBHbBIE BEXU Pa3BUTHUS MOJIEKYJISIPHOM OMOJIOTHH.



HyxnennoBbie kucinotsl. OCHOBHBIE NpPUHIUNBI CTpoeHusa. llpakTtuyeckas pabota
«Brigenenune JIHK u3 6ananay. [Ipaktuueckas padora «Moaens JJHK-opurammy. [Ipaktudeckas
pabora «Ompenenenue kadectBa mnpernaparoB JIHK ¢ momomipio cnekrpodoromerpun» (mipu
HaJTUIUH 000PYTOBAHUS ).

Martpuunsle cuHTe3bl. Pemukanus - OCHOBAa KIETOYHOro JeneHud. [IpuHuumnbl
perumnkanuu. [lpaktuueckas pabGota «PemnukatuBHas MammHa (Urpa-IeMOHCTPALINA)Y.
[Tpaxtuueckas padota «I[1LP (Momens ammmudukanus Ha Oymare)y.

Mytanuu. Uto Bbi3biBaeT uameHenus B crpoennu JJHK. [Ipunnuns penaparumu.

Tpanckpunuus. [Ipaktudeckas padora «Cuiia mpoMOTOpay.

I'enetnyeckuii koxa. [lpaktudeckas pabota «Pemienue 3amay Ha TEHETHUYECKUN KO
Tpancmsius. [Ipaktuueckas padora « DoIIUHT OEIKOBY.

Opranuzanusi reHoma BUpycoB [IpoTUBOBUPYCHBIE CPEICTBA, MEXAHU3MbI UX JIEHCTBUS.

Opranuzanust reHoma Oaktepuil AHTHOAaKTepuandbHbIE INpenapatbl. MccnepoBarenbekast
pabota «PacnpocTpanenne aHTUOUMOTUKOPE3UCTEHTHBIX OaKTepUii»

Opranuzanust reHoma 3ykapuor ['eHomHOe penaktupoBaHue. llpakThueckas paboTa
«Pabota B COBpEeMCHHBIX TeHETHUeCKMX Oa3ax naHHbIX. [IpoBemenue In silico anammsa
MIOCJIEIOBATENILHOCTENW TEHOBY.

3. Dapmakonozun (28 uacos)

[Tonsitue o nmekapctBax. [IpHHIMIBI TOAX0/1a K TTIOMCKY HOBBIX JICKAPCTBEHHBIX CPEJCTB.
CkpuHuHr U ero metoanl. MccnemoBaTtenbckas paboTa «DKCIEPUMEHTHI IO OINPEACTICHHIO
TOKCUYHOCTH BEIIECTB HA apTEMUTUIXY.

IIytu BBegenus JIC. @apmakOKMHETHMKA JIEKAPCTBEHHBIX BellecTB. BcacbiBaHue
(abcopOmms) nexapctB. OCHOBHBIE MEXaHW3MBI BCAChIBaHMS. TpPaHCIOPT JIEKAPCTBEHHBIX
BemecTB. ['eHpl u Oenku mepBoil (asel OGuoTpanchopmarmu. [lyTu BbIBeleHUS JEKapCTB W3
opranu3Ma. DKCKpelus W snuMuHanus. ['eHpl u Oenku BTOpoil (a3el OGHOTpaHchopMaiuu.
®dapmakonuHaMuka. ['maBHOe W m0OOYHOE, PE30POTHBHOE W MECTHOE, MPSMOE, HEMpsMoe U
pedaeKkTopHOE IeHCTBHE.

Byl B3aumopeiicTBus JiekapceTB. CHHEPTU3M U aHTarOHU3M ITPH COBMECTHOM
JICHCTBUY JICKQPCTBEHHBIX BEIIIECTB, UX PA3HOBHIHOCTH.

TpancMeMOpaHHBIA CUTHAJIMHT. THIBI KJIETOYHBIX PElEnTOpOoB. MeMOpaHHBIC: HOHHBIC
KaHaJbl,  KaTAIUTHYCCKUE W  CONpsbKeHHble ¢ (G-OenkamMu;  BHYTPHKJICTOYHBIC:
IIUTOIJIA3MATUYCCKUE W  sAepHbIe. MeEXaHW3Mbl JIUTAHJI-PEIENTOPHOTO  B3aMMO/ICHCTBUS.
CenexkTUBHOCTh  (M30MPATENBbHOCT)  JICHCTBUSA, CBSI3b  «XHMHYECKass  CTPYKTypa -
dbapmakoornueckasi aKTHBHOCTH BEIIIECTBY.

®apMakoJIOrM4ecKol  MOAYJSILMM  CHHANTHYECKOM  XOJMHEPIHYECKOW  Iepeaadd.
MonexynspHbIi MEXaHU3M JeHCTBHUA U (PapMaKoIOTHUYEeCKHe CBOMCTBA M- XOIMHOOIOKATOPOB,
TaHTIIMO0JIOKATOPOB M Kypapenoqo0HbIX cpeacTtB. Dapmakosorudeckas peryisins aKTHBHOCTH
aJApEHEePTUYECKOTO  CHHATNca. AJIPEHOMHUMETHUKH,  aJpeHOOJIOKATOPHI, CHMIIATOJIUTHKH.
[Ipaktuyeckass pabora «BiusHUE agpeHaliMHA Ha CEPJACYHBIE COKpamieHusl (IPOrpaMMHOE
obecrieueHue ).



MonexynspHast papMaKoJIOTHsI aHTHAJIIEPIHYECKUX CPEeACTB. [ MCTaMUHOBBIE PElENTOPHI:
THUIIBI, MOJIEKYJISIpHAs opranu3anus. CTabuan3aTtopsl MEMOpPaH TYYHBIX KJIETOK: MOJIEKYJISPHBIN
MEXaHHU3M JEeHUCTBUSA, OCOOEHHOCTH KIMHUYECKOTrO MPUMEHEHUS, TOUKH MPHUIIOKEHUS AEHCTBUS
UHTUOUTOPOB JIMITUIHBIX MEHATOPOB.

MexaHu3sm [E€HWCTBHS W IPUMEHEHHME IIPENaparoB, CTUMYJIMPYIOUIMX IIPOLECCHI
UMMyHHTETa. DapMaKoJOrnyecKass XapaKTepUCTHUKAa MHTEPICHKUHOB: IOJYYEHHE, MEXAHHU3M
neiictBus, npuMeHeHue. OCHOBBI NATO(U3MONOIMKM OCTPO(A30BOrO OTBETA, MEAHAUA
BOCTIAJICHUS. MounekynspHbIi MEXaHU3M IIPOTUBOBOCIIAIIUTEILHOTO NEeNCTBUSA
IIIOKOKOPTUKOCTEPOUIOB, HECTEPOMIHBIX IPOTHUBOBOCHAIUTENBHBIX cpeAcTB. lIpakThueckas
pabota «['ucronornyeckue npenapaTbl UIMMYHHOU CHCTEMBIY.

[lonsiTne O Hapko3e M HApPKO3HBIX mpernaparax. KieTOYHbIH W HEPBHBIM HApKO3.
dapmakojornyeckass — XapakTepUCTHKa  OTACNIBHBIX  IPYII  HAPKO3HBIX  CPEJACTB.
[TocnenoBaTenbHOCTh  ACMCTBUS Ha  LEHTpalbHyl0 cuctemy. Ilpaktuyeckas pabota
«I'mcronornyeckne npemnapaTsl HEPBHOM CUCTEMBI».

®dusnonornyeckuid cox; ¢aszsl cHa. Buael Hapymenuil cHa [loHsTHe 0 MeIMKaMEHTO3HOM
CHE U CHOTBOPHBIX Mpernaparax (TMIHOTHKAX).

MonexynsipHble acneKThl Horumenuuud. OnuaTHble pelenTophl, UX TUIBL. DHKe(aIUHbl U
SHI0P(UHBI - FHJIOTEHHBIE JINTaH (bl OIIMATHBIX PELENTOPOB.

AHTHUIICUXOTUYECKOE JIeHCTBUE, BIMSAHHE HAa (YHKIMIO SKCTPANHUPAMHUIHOW CHCTEMBI,
SMOLIMOHATIBHYIO c(epy, PBOTHBIN LIEHTpP, apTepuUajbHOE JAaBJICHHE, LEHTP TEPMOPETYIALHUU.
MonekynsipHble MEXaHU3Mbl JI€HCTBHS HEHpPOJIENTHKOB, BIMSHME Ha J0(aMUHOBHIE,
CEpPOTOHMHOBBIE, AJPEHO- U TUCTAMUHOBBIE PELENTOPHI, UX JACHCTBHE HAa KJIETOUYHbIE MEMOpaHbI,
Ha JICTIOHMPOBAaHMWE TKAaHEBBIX MOHOAMMHOB. lloTeHIMan3aBHCHMBbIE HATPHUEBBIE KaHAJIbl Kak
MUIIEHH JEHCTBUS MECTHBIX aHECTEeTHKOB. CriocoObl MHTMOMPOBAHMS MOTEHIMANI-3aBUCUMBIX
HAaTPUEBBIX KAaHAJIOB MECTHbIMHM aHecTeThkamu. lIpaktuueckas pabora «Kapra skcnpeccuu
n10(aMUHOBBIX U CEPOTOHMHOBBIX PEIENTOPOB B MO3re MeIieii». Mccnenosarenbckas pabora
«[ToBenenueckne TecThl Ha ppiOkax Danio rario. Ceemiio-TemHas kamepay. MccnenoBarenbekas
pabora «IloBegendyeckne TecTsl Ha priOKax Danio rario. OTkpeiToe momne». MccimenoBaTenbekast
pabora «IloBenendyeckue TecTsl Ha ppiOKkax Danio rario. CraiiHoe oBeAeHUEY.

Moayis «MoJIeKyIsIpHBIE OCHOBBI celeKImn» 9 kiace (68 yaca) 1.

Monexynapuas ouonozua. (20 uacos)

OcHOBHbBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OHOJIOTHH.

HyxneunoBbie kucnotrel. OCHOBHbIE NpUHIMNBI cTpoeHus. Ilpaktuueckas pabota
«Brigenenue JIHK u3 6ananay. [Ipaktuueckas padora «Moaens JJHK-opurammy». IIpaktudeckas
pabdora «Ormpenenenne kadectBa mnpemnaparoB JJHK c¢ momomsio cnektpodoromerpum» (mpu
HaJIU4YUHU 000PYIOBAHUS ).

Marpuunsle cuHTE3bl. Perumkanus - OCHOBAa KIETOYHOro JeneHus. [IpuHImnbI
peruikanuu. Ilpaktuyeckas paborta «PerumkaTuBHas MamMHa (MIrpa-IeMOHCTPALUs)».
[IpakTrueckas padora «I1LP (Moxens ammnpukanus Ha Oymare)y.

Mytauuu. Yrto BbI3bIBaeT u3MeHeHus B crpoeHun JHK. IlpunHuunel penaparuu.



Tpauckpunuus. [Ipaktuyeckas padora «Cuia mpoMoTOpar.

I'enetnueckuii koxa. [lpaktudeckas pabota «Peimienue 3amay Ha TEHETHUYECKUN KOJ»
Tpancmsius. [Ipaktuueckas padota « DoJIIUHT OEIKOBY.

Opranu3zanusi reHoMa BUpYycoB [IpoTUBOBUPYCHBIE CpEICTBA, MEXAHU3MBI UX JIEUCTBUSI.

Opranuzanusi reHoma Oaktepuit AHTHOAaKTepuanbHble Npenapartbl. McciemoBaTenbckas
pabora «PacnpocTpaHenne aHTHUOMOTHKOPE3UCTEHTHBIX OakTepuit» OpraHuzanus TreHoMa
sykapuoT ['eHoMHOe penaktupoBanue. Ilpaktuyeckas pabora «Pabora B COBpeMEHHBIX
reHeTnyeckux Oasax maHHbIX. [IpoBenenwue In silico aHamu3a mocinemoBaTeIbHOCTEH TEHOBY.

2. Monekynapuwie ocnoevt zenemuku (20 uacos)

[Ipenmer renetukn. KpaTkas ucTopust pa3BUTHS MIPEACTABICHUS O HACICICTBEHHOCTH.

Ot reHa kK mpu3HAKy: Kak packpacuTh kota. Urto Takoe mpusHak? IlyTe oT reHa o
npuszHaka. Myranuu. Asutenu. ['eTepo3uroTsl U TOMO3UTOTHL. JIOMUHAHTHBIE W PEIIECCUBHBIC
amutenu. PoneBas urpa «Annenu». MccnenoBaTenbCckuii mpoeKT MyTareHHbie (haKkTOpHI.

I'ensr cTposT opranmsMm. BxiaroueHne W BBIKIIOUEHHE OOJIbIIOro Habopa reHoB. Kak
KJIETKH TMOHUMAIOT, KaKhe TEeHBI JODKHBI padorarh. PomeBas mrpa «Cynpba kneTku». ['eHbI-
nepekitouarenu. [Ipaktuueckoe 3aqanne « AJITOPUTMBI 1JI KIETOKY.

JluckpeTHOE HACIEOOBAHUE MPHU3HAKOB. 3aKOHBI MEHIEINs: OJIMH T'€H - OJWH IPHU3HAaK.
Cxema ckpemuBaHus. 3aKOH eIuHOOOpa3usi TMOpHIOB mepBoro mnokoneHus. [Ipakrtuyeckoe
3aganne «EguHooOpasue mepBOro mokoJieHWs». 3aKOH pacHICTUICHHs TMpU3HaKa BO BTOPOM
nokoneHuu.  [lpaktuueckoe  3amanue  «PacmierieHne  BO  BTOPOM — TTOKOJICHUW.
HccnenoBaTenbCkuid MpOeKT «3akoHbl ['. MeHens B 3KCIepUMEHTEY.

3akonpl MeHzensa: HECKONbKO TEeHOB - HECKOJIbKO TMpu3HaKkoB. JluruGpumHoe
ckpemuBanue. HeszaBucumoe pacxoxzaeHue xpomocoM. [Ipaktuueckoe 3amanue «Pemerka
[Tennera». CuenyuieHHOE HAClIeIOBaHUE.

BzaumopeiictBue reHOB. AJuienbHOE W HeayulenbHoe. [Ipaktudeckoe  3aHsTHE
«B3anmonecTBus TeHOB (MOJICTUPOBAHUE CUHTE3a U TPAHCIIOPTAa MUTMEHTA B KJIETKY)»

Onpenenenne mnona. llomoeie xpomocombl. Camiibl M camku. BrnusiHue ¢dakTopos
OKpYy>KaroIiei cpenpl. XpoMocoMHoe ompezeneHue noja. [lomoBeie xpomocomsl. [IpakTuueckoe
3ampanue «HacnemoBanue, crierieHHoe ¢ mojaomy. [IpobieMa qomOMTHUTENEHON X-XpPOMOCOMBI Y

JKCHIIIMH. TpeXHBeTHIﬂe KOIIIKH.

3. Monekynapuwvie ocnoswl cenexkyuu (28 uacos)

I'ensl B momymsuusax: Benukoe paBHoBecue. [lomymsnusa. YacToTel BCTpedaeMOCTH
npu3HaKa u ajuiens. YpaBHenue Xapau-BaitnOepra. [Ipaktudeckoe 3amanue «4acToTsl aymienei,
reHoTUIoB U (eHotunoBy. MccneaoBarenbCkuil MPOEKT «AHAINW3 TEHETUYECKON CTPYKTYpbI
MONyJIAIMY (Ha OCHOBE 3aKOHA Xapau-BaitHbepra)y.

[Tonmynsiuuu MEHSAIOTCS: YUCIEHHOCTh, MUTPALMs U BBIOOp cympyra. PakTopbl, KOTOpbIE
BBIBOJSIT TOMYJISILIMIO M3 paBHOBecus Xapau-BaitnOepra. UucneHHOCTh momynsiuu. PoseBas
urpa «9ddekt ocHoBatensn». PoneBas urpa « et OyTbU109HOrO Topbiikay. Jpetid reHos.
Myranuu. HecnydaitHoe ckpemuBanue. M3onsuus.



[Tomynaumm MEHSIOTCS: €CTECTBEHHBIM OTOOp. MexaHu3M JeMCTBHA €CTECTBEHHOTO
orbopa. [Bmwxkymmii or6op. Ponesas urpa «EctecTBeHHBII 0TOODY.

MoaudukanmonHass U3MeHYMBOCTh. CTaTHUCTHUYECKHE OCOOEHHOCTH MOJU(DUKAIMOHHON
u3MeHuuBocTH. MccnenoBatenbckue paboTsl «MoaudukanmoHHass U3BMEHYUBOCTh PACTCHUM B
Ipejieliax Balllero MeCcTa JKUTEJIbCTBAY.

HacnenoBanue KOIMYECTBEHHBIX NpHu3HakoB. KonnuectBeHHble mpu3Haku. CpenoBas
U3MEHYUBOCTh Mpu3Haka. Koaddunuent Hacnexyemoctu npusHaka. OtBeT Ha oTOop. Ilomck
IF€HOB KOJWYECTBEHHBIX NpPU3HAKOB. OOHOHYKJIEOTHAHbIE BapuaHThl TreHoB. JIHK-uum.
IlomHOreHOMHEBIN aHAJIN3 aCCOIMAIINN.

«Omb» Han reHoMoM. lloctreHomHass »3pa. OOpaTHas reHeTuka. «OMUKCHBIEY
uccinenoanus. lIlporeom, Mmerabonom. [Ipaktuueckoe 3aganue « ArpOHOMBD».

JlomecTukanysi W LEHTPhl TE€HETUYECKOro pazHooOpasus. Ilowmckum pacteHuit c¢
«XOpOIIMMM» TpPHU3HAKaMHU Uil 4enoBeka. LleHTpel reHernueckoro pasHooOpasus. Hukomaii
WNBanosuu Basunos. Cenekuus. KomOunammonnas u rtulOpuaHas cenekuus. [ereposuc.
[TpakTueckoe 3ananue «I"'oMoIOTUYECKUE PSIAbl HACIEICTBEHHON N3MEHUHBOCTI.

CoxpaHuUTh U U3YYUTh T'€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBUIbHO XpaHUTH T'EHBI.
Komnekuu reHeTnueckux pecypcoB pacTeHuil. [IpakTUKyM W/WUIM MCCIeNOBATEIbCKUN MPOCKT
«MeTopl KyTBbTUBHPOBAHHUS IN VILrO Ui COXpaHEHUSI TEHETHYECKUX PECYpPCOB PACTCHUH W IS
YCKOPEHHOU CEJIeKIIUN».

['eHeTnueckue NEHTPHI B HAIIEH CTpaHe. [ /1€ 3aHMMAr0TCsl TECHETUKOW U TEHOMUKOW JIJISI
HYXJ| CEJIbCKOTO XO35I1CTBA.

[IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHU S KYPCA BHEYPOUYHOM

JEATEJIBHOCTHU

3aHATHS B paMKax IpoTrpamMMbl HAINlpaBJIeHbl HA 00eCredYeHue JOCTUKEHHS MIKOJIbHUKAMU
CJIEYIOIUX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHbBIX PE3YIbTATOB.

JIn4HOCTHBIE PE3YIIbTATHI:

B cgepe epascoanckoeo eocnumanus: TOTOBHOCTh K KOHCTPYKTHMBHOM COBMECTHOM
JEATENIBHOCTU IIPU BBINOJHEHUU UCCIEIOBAaHUNM U MPOEKTOB, CTPEMIIEHHE K B3AaUMOIIOHUMAaHUIO
Y B3aWMOIIOMOIIIU.

B cgepe nampuomuueckoco eocnumanus: OTHOLIEHHE K OMOJIOTMHM KaK K Ba)KHOU
COCTaBJISIOLIEN KYJBTYpBI, TOPAOCTh 34 BKJIAJ POCCUUCKUX U COBETCKHUX YUYEHBIX B Pa3BUTHE
MHUPOBOIM OMOJOTHYECKON HAYKH.

B cghepe oyxoeno-npascmeennozo eocnumanusi: TOTOBHOCTh OLICHHMBATh IOBEJICHUE U
IIOCTYNIKM C TO3ULHMHM HPABCTBEHHBIX HOPM M HOPM JKOJIOTUYECKON KYJIBTYPBI, ITOHUMAaHHE
3HAYMMOCTH HPaBCTBEHHOT'O aCTeKTa ACSITEIbHOCTH YEIOBEKa B MEAUIIMHE U OMOJIOTHH.

B cghepe scmemuueckozo eocnumanus: TOHUMaHUE PO OMONOTHU B (OPMHUPOBAHHU
3CTETUYECKOU KYJIbTYPBI JUYHOCTH.

B cgepe usuueckoco eocnumanus,  popmuposanus  Kyibmypbl  300p08bi U
IMOYUOHANLHO20 O1a20N0Y4USA: OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0POBBIO M yCTaHOBKA
Ha 37I0pOBbIIl 00pa3 XMU3HM (310pOBOE MUTAHHUE, COOIIOACHUE T'MTMEHNYECKUX IPaBUI U HOPM,



cOQTaHCUPOBAHHBIA PEKUM 3aHATUA W OTIbIXA, peEryispHas (Qu3ndeckass aKTUBHOCTH);
OCO3HAHHE TIOCIEJICTBUI U HENpUSTHE BPEAHBIX MPUBBIUEK (YHOTpeOIeHUE aJKOTOJIs,
HApKOTUKOB, KypeHHE) W HHBIX (opM Bpena aisg (PU3HUECKOTO U TCUXUYECKOTO 370POBbS;
coOIr0/IeHNE TIPaBUI O€30ITaCHOCTH, B TOM YHCJIC HABBIKA 0€30MMacHOTO TOBEJCHUS B TIPUPOTHOM
cpene; chOpMHUPOBAaHHOCTh HaBbIKa pe(IeKCHHU, yNpaBeHHE COOCTBEHHBIM ASMOIIMOHAIBHBIM
COCTOSIHHAEM.

B cghepe mpyoosoco éocnumanusn: akTUBHOE ydacTHE B PEUICHUU MPAKTHYECKUX 3a7ad (B
paMKax CeMbH, IIKOJBI, TOpPOJa, Kpas) OMOJOTHYECKONH M HSKOJOTHYECKOW HaNpaBIECHHOCTH,
HWHTEpEC K MPAKTHUYECKOMY H3YICHHIO PO ECCHiA, CBSI3aHHBIX C OMOIOTHUECH.

B cgepe skonocuueckoco 6ocnumanus: OpUEHTALUsT HA TPUMEHEHHE OHMOJIOTHUYECKHUX
3HAHUW TPU PEHICHUU 3aJad B OOJACTH OKPYXKAIOIIEW Cpeabl; OCO3HAHUE HSKOJIOTHUYECKUX
npoOJeM W MyTed WX pelIeHHs; TOTOBHOCTh K YYacCTHUIO B MPAKTHYECKON MESITEIbHOCTH
DKOJIOTUYECKON HAIIPABICHHOCTH.

B cgepe nonmumanus yemnocmu HayuHo20 nNO3HAHUA! OPHUCHTAIMS HA COBPEMEHHYIO
CHUCTEMY HAy4YHBIX TIPEACTaBICHUH OO0 OCHOBHBIX OHOJIOTHYECKUX 3aKOHOMEPHOCTSIX,
B3aMMOCBSI3SX YEJI0BEKa C MIPUPOTHON U COIMATIBHOM CPENIoH;

MMOHUMAHUE POJIH OMOJIOTHYSCKON HayKH B (POPMUPOBAHUU HAYYHOTO MHPOBO33PEHUS; Pa3BUTHE
HAay4YHOU JTI0003HATEIIPHOCTH, HHTEpeca K OMOJIOTMUECKOW HayKe, HaBBIKOB MCCIIEIOBATEIIbCKOM
JIeSITETLHOCTH.

B cipepe adanmayuu Kk usmeHARWUMCSA VCIOBUAM COYUANLHOU U NPUPOOHOU CPeobl:
aJIeKBaTHasl OLICHKA U3MEHSIIOIIMNXCS YCIOBUM; MIPUHATHE PEIIeHUs (MHIUBUAYAIbHOE, B TPYIIIIE)
B M3MCHSIOUIUMXCS YCJIOBHSX Ha OCHOBAaHMU aHalu3a OWOJIOTMYECKOW uHOOpMaINY;
IJIaHUPOBaHUE JICMCTBMH B HOBOW CHUTyalldd Ha OCHOBAaHMM 3HAHUW OMOJOTHYECKHUX
3aKOHOMEPHOCTEM.

MeranpeaMeTHbIe pe3yIbTaThl:
B cghepe osnadenus ynusepcanvuvimu yueoOHbiMU NO3HABAMETbHBIMU OCUCTNGUAMU:
baszosvle noc2uueckue devcmeust.:

* BBUIBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK OMOJIOTMYECKHUX OOBEKTOB
(ssBEHUI);

* yCTaHaBIMBAaTh CYIIECTBEHHBIM MNPHU3HAK KIACCU(PUKAUN OHOJIOTHMYECKUX OOBEKTOB
(ABIIEHUI, TIPOLIECCOB), OCHOBAaHMS JUISI OOOOIIEHUS ¥ CpPaBHEHHS, KpPUTEPUU
IPOBOJIMMOTO aHAIIN3A;

* Cc y4€TOM TpeMIOKEHHOW OWOJIOTUYECKON 3aJadil BBISBISITH 3aKOHOMEPHOCTH U
NPOTHBOPEUMSI B pacCMaTpUBaeMbIX ()akTaX W HAOIIOJCHHSX; MpeJyiaraTb KpUTSPUH IS
BBISIBJIICHUS] 3aKOHOMEPHOCTEH U TIPOTHBOPEUHH;

*  BBIBIATH AePUINTH HHPOPMAILINH, JTAHHBIX, HEOOXOUMBIX ISl PEIICHUS TOCTABJICHHON
3a/1a4u;

* BBIBIATH NPUYMHHO-CJIEICTBEHHbIE CBSI3M IPHU W3YYEHUU OUOJIOTMYECKUX SIBICHUH U
IPOIIECCOB; JeNaTh BBIBOJABI C HWCHOJIB30BAHHEM JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIIOUCHUH, YMO3aKIIOYEHUH TI0 aHaJoruu, (OpMyIMpOBaTh THUIOTE3Bl O
B3aMMOCBSI3AX;

* CaMOCTOSITEIbHO BBIOMpaTh CHoco0 pemieHuss ydyeOHOM OMOIOTMYECKOW 3ajgadyu



(cpaBHHMBAaTh HECKOJBKO BapHMaHTOB pELIEHMs, BBIOMpATh HanboJsiee NOAXOIAIIUN C
Y4€TOM CaMOCTOSITEJIBHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBbIe HCCIIEA0BATEILCKUE JCHCTBHUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCJIEeI0BATEIbCKUN HHCTPYMEHT MO3HAHMUS;

(bopMynHpoBaTh BOIPOCH], (PUKCUPYIOIIUE pa3pblB MEXKIY PEaTbHBIM U >KeJIaTelIbHbIM
COCTOSIHUEM CUTYalluu, 00BEKTa, U CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE M JIAHHOE;
dbopMupoBaTh TUIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKIEHUH, apryMEHTHpPOBAaTh
CBOIO MTO3UIUIO, MHEHHUE;

IPOBOAWTH IO CAaMOCTOSITEIbHO COCTABJICHHOMY TIUIaHY HAOJNIOICHUE, HEeCIOXKHBIH
OMOJOTMYECKUII  DKCIEPUMEHT, HEOOJBIIOE  HCCEeOBaHWE IO  YCTAaHOBJICHUIO
0COOEHHOCTEeH OMOJIOTHYECKOT0 00bEKTa (TIporiecca) U3yICHHS,

MPUYUHHO-CIICJICTBEHHBIX CBA3€H M 3aBUCUMOCTEH OHMONOTrMYECKHUX OOBEKTOB MEXITY
co0oii;

OIICHMBATh HA MPUMEHUMOCTh W JIOCTOBEPHOCTh WH(MOPMAIMIO, MOJYYCHHYIO B XOJI€
HAOJTIOJICHUS U DKCIIEPUMEHTA,

CaMOCTOSTEIBHO (HOPMYITHPOBATH 00OOIIEHUS M BBIBOJBI TI0 PE3YJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, OJKCIEPUMEHTa, BIAJCTh HMHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH
MOJIYYEHHBIX BBIBOJIOB U 0000IIICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIEe pa3BUTHE OHMOJIOTHYECKUX IPOIECCOB M HX
MOCIIC/ICTBUSI B AHAJOTHYHBIX WJIM CXOJHBIX CHUTYallUsX, a TaKKe BBIJIBUTATH
MPEIOIOKEHHS 00 MX PA3BUTUU B HOBBIX YCJIOBUSAX M KOHTEKCTAX.

PabGora ¢ uadbopmanueii:

NPUMEHSITh Pa3IUYHbIe METOJIbI, MHCTPYMEHTHI W 3ampochl TMPU TIOUCKE U OTOOpe
Oouonorudeckoid MHGOpPMAIMK WM JaHHBIX W3 HMCTOYHUKOB C Y4ETOM MPEIIOKEHHOU
y4eOHON OMOJIOTHYECKOM 3a/1auu;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH OUOIOTUUYECKYIO
WH(GOPMAIIUIO PAa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

HAXOJUTh CXOJHBIC apTyMEHTHI (TOJTBEPKIAIOIINE WM OMPOBEPTAIOIINE OJHY U Ty K€
UJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIMOHHBIX HCTOYHHUKAX;

CaMOCTOSITEIHHO BBIOUPATH ONTUMAIbHYIO (GOpMYy TpeACTaBiICHUS WHPOPMALUUA U
WUTIOCTPUPOBATh pElIaeMble 3a7a4d HECJIOXKHBIMH CXEMaMH, JUarpaMMmamMu, HHOU
rpaukoi U UX KOMOUHALIMSIMU;

OIICHMBATh HAJEKHOCTh OMOJIOTMUECKOW WH(POPMAIUU 0 KPUTEPHUSAM, MPEAIOKCHHBIM

YUHUTENIeM W CHOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO;
3alIOMUHATh ¥ CHCTEMAaTU3UPOBATH OMOJOTHYECKYIO HHPOPMAIIHIO.

B cghepe osnadenus ynusepcanvnuvimu yueoHvIMU KOMMYHUKAMUBHBIMU OCUCTNEUAMU
OO0mieHue:

BOCTIPUHUMATD U (POPMYITHPOBATH CY>KICHHS, BEIPAYKaTh SMOIIMU B TIPOLIECCE BHIMOIHEHUS

NPaKTUYECKUX U JIAOOPATOPHBIX PadoT;
BbIpa)KaTh ceOsl (CBOIO TOUKY 3pEHUsI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacrio3HaBaThb HeBepOajbHbIE CpPEICTBAa OOUIEHMS, MOHUMATh 3HAYEHHE COLMAJIbHBIX
3HAKOB, 3HaTh W pAaclo3HaBaThb MNPEANOCBUIKM KOH(IMKTHBIX CUTyallUd M CMSIr4aTh
KOH(JIUKTHI, BECTH TIEPETOBOPHI;

NOHMMATh HAMEPEHMSI JPYTHX, POSIBIATh YBAXKUTEIBHOE OTHOLLIEHUE K COOECETHUKY U B



KOPPEKTHOH (hopMe POpPMYITHPOBATH CBOM BO3PAKECHHUS,;

B XOJI¢ Juajora W/WIW JTUCKYCCHHM 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYXmTaeMoun
OMOJIOTUYECKOW TEMbl W BBICKA3bIBATh WJICH, HAICJICHHBIC HA PEIICHUE OMOJOTHYCCKOU
3a/1auy ¥ MOJJIepKaHue O1aroxenaTeIbHOCTH OOIICHUS;

COMOCTABJIATh CBOM CYXKJICHHS C CYXKJICHHSIMH JIPYrUX YYaCTHHKOB JUajora,
0OHapYyKUBATh Pa3INYHs U CXOJICTBO IMO3HIIHIA,

nyOJMYHO  TPEACTABIATH  PE3YIbTaThl  BBIIIOJIHEHHOTO  OMOJIOTMYECKOTO  ONBITA
(9KCTIEpUMEHTA, UCCIICTIOBAHUS, TIPOEKTA);

CaMOCTOSITEIPHO BBIOMpaTh (HOpPMAT BBICTYIUICHHSI C YYE€TOM 3a/Jad MPEe3eHTAllud U
0COOCHHOCTEH ayAWTOPUU U B COOTBETCTBUU C HUM COCTaBIISITh YCTHBIC W MHCHhMCHHBIC
TEKCTHI C HCIIOJTIh30BAHUEM WILTIOCTPATUBHBIX MAaTEPHUAJIOB.

CoBMecTHAS NesITeNbHOCTh (COTPYIHUYECTBO):

NOHHUMATh M MCIIOJIb30BAaTh MPEUMYILECTBA KOMAaHIHOW U WHAUBHIYaJIbHOU paboOThl MpU
pelIeHNH KOHKPETHOW OMoJorudeckoil mpoOsieMbl, OOOCHOBBIBaTH HEOOXOAMMOCTb
OPUMEHEHHs TPYIIOBBIX (OPM B3aMMOACHCTBUS NMPHU PELICHUU MOCTABIEHHONW yd4eOHOU
3a]1a4y;

IPUHUMATh IEJIb COBMECTHOM JAEATENIBHOCTH, KOJUIEKTMUBHO CTPOWUTH NEHCTBHA MO €€
JOCTH)KEHUIO: PacHpeleNiiTh POJH, JIOrOBapUBATHCS, OOCYXKAATh MPOLECC U pe3ysbTaT
COBMECTHOU paboTHI;

yMeTh 0000I1aTh MHEHHUS HECKOJBbKUX JIOJEH, NpOSBISATH TOTOBHOCTh PYKOBOIUTH,
BBITIOJHATH IOPYUYEHUS, TOTYUHATHCS;

IUIAHUPOBATh OPIraHMU3ALMI0O COBMECTHOM DPA0OTHI, ONPENENATH CBOK POib (C y4€TOM
NPEINOYTeHUH M BO3MOXKHOCTEH BCEX YYaCTHUKOB B3aUMOJCHCTBUS), paclpeacssiTh
3a/layd  MEXJAYy WICHAMHM KOMaHJbl, y4YacTBOBaTh B TPYMIOBHIX ¢opMax padoThl
(oOcyxaeHusi, 0OMEH MHEHUSIMU, MO3TOBbIE IITYPMbI U UHBIE);

BBIMOJIHATG CBOK 4YacTh paOOThI, JOCTUraTh KAauyeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIUHUPOBATh CBOM JEHCTBUS C APYTUMHU WIEHAMH KOMaH/Ibl;
OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEILHO
chOpMYyIMPOBAaHHBIM  YYaCTHUKAMHU B3aMMOJCWCTBUS; CpaBHUBATh pE3yJabTaTbl C
UCXOJHOM 3aJadell W BKJIAJ KaXIOr0 4WiIeHa KOMaHIbl B JIOCTHKCHHME pE3YJIbTaToB,
pa3aensaTh chepy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCThH K MPEAOCTABICHUIO OTYETA
nepe rpynmou;

OBJAQJECTh CUCTEMOM  YHUBEPCAJIbHBIX KOMMYHHUKAaTUBHBIX  JEHCTBHM, KOTOpas
oOecrieunBaeT  CHOPMHUPOBAHHOCTh  COLMAIBHBIX  HABBIKOB M 3MOLMOHAIBHOTO
MHTEJJIEKTA IKOJIbHUKOB.

B cghepe osnadenus ynusepcanvuvimu yueoHvimu pe2yisimueHbIMU OeUCmeUIMU.
Camoopraausanusi:

BBISIBIISITH MPOOJIEMBI IS PEIICHUS B JKU3HEHHBIX U yUEOHBIX CUTYAIUSX, MCTIONB3Ys
OMOJIOTUYECKHE 3HAHHUS;

OPHUEHTUPOBATBCS B PaA3IUYHBIX IOAXOAAX NPHHATHS pelICHUH (MHAMBUAYAIbHOE,
NPHUHITHE PEIICHHS B TPYIIIE, IPUHITHE PEIICHUHA IPYIIION);

CaMOCTOSITEIbHO COCTAaBJIATh AJITOPUTM PEIICHMS 3aj1avyd (WU €ro 4acTh), BBIOMpPATH
Croco0 pemieHusi ydeOHOM OMOJIOTMYECKOW 3a/auyd ¢ y4ETOM HMMEIOIIMXCS PECypCOB U



COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH IIpEIjIaraéMble BApUAHThl PEILICHU;
COCTaBJIATh IUIAH ACUCTBUI (IUIaH pealn3alMl HaMEYEHHOI'O aJITrOpUTMa pELICHMS),
KOPPEKTHPOBATh MPEAJIOKEHHBIN AITOPUTM € YUETOM MOJYUYEHUS HOBBIX OMOJIOTMYECKHUX

3HaHUU 00 M3yyaeMoM OMOJIOTMYECKOM OOBEKTE;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb (pediekcust):

BJIQJICTh CITOCOOAMU CAaMOKOHTPOJIS, CAMOMOTHBAIIMH U PEQIICKCHUH;

JaBaTh aJICKBATHYIO OIICHKY CUTYAIMH | MPEJIaraTh IIaH e€ H3MEHEHUS;

VYHUTBIBATh KOHTEKCT W TPEIABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH TIPH
pelieHn y4eOHOW OMOJIOTWYECKON 3aJaud, aJalTHPOBATh PENICHHE K MEHSIOIIIMCS
00CTOSATEILCTBAM;

OOBSACHATH NMPUYHMHBI JOCTHXKEHHUS (HEIOCTHIKCHMS) PE3yNIbTaTOB JIEATEIBHOCTH, JaBaTh
OIICHKY TPHOOPETEHHOMY OIBITY, yYMETh HAXOJUTh IIO3UTHBHOE B IPOM3OIIEC/IIICH
CUTYaIINH;

BHOCHUTh KOPPEKTHUBHI B JACSITCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, H3MECHUBIIIHUXCS
CUTYaIlUH, YCTAHOBJCHHBIX OMIUOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE Pe3y/IbTaTa IIeJId U YCIAOBHUSIM.

OMOIMOHAJILHBIA MHTEIIEKT:

pas3invdaTtb, Ha3bIBATH U YIIPABJIATDH cOOCTBECHHBIMH OMOLUAMU Y SMOIIUAMUA JPYTUX]
BBIABJIATH U aHAJIU3UPOBATH IIPUYHNHBI 3MOHPII>1;

CTaBUTH ceOsl HA MECTO JIPYroTo YeJI0BEKa, TOHUMATh MOTHUBBI U HAMEPEHHUS IPYToTo;
PETyIHPOBAThH CIIOCOO BBIPAKECHHS IMOITUH.

[TpunsiTHe ceds U APYTux;

OCO3HAHHO OTHOCHUTKCS K JPYTOMY YETIOBEKY, €r0 MHEHHIO;

NpU3HABaTh CBOE MPABO Ha OMIMOKY U TAKOE K€ MPaBO JIPYroro;

OTKPBITOCTh ce0e U IPyTuM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMON YHUBEPCAJIBbHBIX YUEOHBIX pEryJISTHUBHBIX JEWCTBUI, KOTOpas
obecrieunBaeT (GOPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSIS MO3UIIUS
JUYHOCTH), ¥ KU3HEHHBIX HABBIKOB JUYHOCTH (yHpaBlieHUsI COOOM, CaMOIUCIUTUIMHBI,
YCTOWYUBOTO TIOBEJICHHUS ).

[TpenMeTHbIC pe3yabTaThl OCBOCHHUS MTporpamMmel B
MO3HABATEIFHON (MHTEIIEKTYalIbHOM) cdepe:

HpI/IO6peT€HI/I€ OIIbITa HCIIOJIb30BaHUA METOL0B OMOJIOTHYECKOMN HAayYKH C OCJIBIO U3YUCHUA

OMOJIOTUYECKUX OOBEKTOB, SIBJICHUW W TPOIECCOB: HAOIIOJEHUE, OMUCAHUE, TMPOBEICHUE

HECJIO0KHBIX OHOJIOTHYECKHX OIIBITOB H OKCIICPUMEHTOB, B TOM YHCJIC C HCIIOJIB30BAHUCM

AQHAJIOTOBBIX U MU(PPOBBIX OMOIOTUYECKUX MPHUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IpOBaHI/Ie YMCHUSA UHTCTPHUPOBATDH OMOJOrMYECKHE 3HAHHUSA CO 3HAHMSIMH U3 APpyrux

y4eOHBIX TpeaMeTOB ((U3UKH, XUMUH, reorpaduu, UICTOPUHU, OOIIECTBO3HAHMS U T. 11.);

dbopMupoBaHNEe YMEHHI pemiath Yy4eOHbIE 3amaud  OWOJIOTHYECKOTO COJACpKaHUS,

BbIABJIATE TPHUYUHHO-CICACTBCHHBIC CBSA3H, IMPOBOAWTH KAYCCTBCHHBIC W KOJIWYCCTBCHHBIC

pacucThl, ACJIaTh BBIBOJbI HA OCHOBAHWH ITOJTYYCHHBIX PEC3YyJIbTATOB,

(opMHUpOBaHUE YMEHHUs IJIAHUPOBATH y4eOHOE MCCIEJOBAHUE MM MPOEKTHYIO paboTy ¢



Y4ETOM IIOCTaBICHHOW wenu: (GOopMynmupoBaTh MpoOIeMy, THUIOTE3Y M CTaBHTH 3a/adyd
UCCIICZIOBAaHUS, BHIOMpATh aJEKBATHO NOCTABJICHHON LEIM METONbI, JAENaTh BBIBOJBI 11O
pe3yJibTaTaM UCCIEI0BAaHUS WM POEKTHOU JeATENbHOCTH;

- (¢opMHupoBaHHE HHTEpeca K YriayOJeHHI0 OMOJOTHYECKHX 3HaHUW (TpeanpoduabHas
MOJrOTOBKa M TpodeccHoHaNbHAsl OpPUEHTAIMsl) W BHIOOPY OHONOrHMM Kak MNpodUIBLHOTO
npeaMera Ha CTYIEHU CpeIHEro IMOJHOro oOpazoBaHus Ui Oyayuied mnpodeccroHalbHON
NESITENbHOCTH, B 00JacTH OWOJIOTMH, MEIUIMHBI, SKOJOTWH, IICUXOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO351CTBA;

- BJAJICHHE HaBbIKaMH paboOThl ¢ HH(OpMAaIMEell ecTeCTBEHHO-HAYYHOTO COJIEp KaHMUs,
MpEACTaBICHHON B pa3HOil gopme (B BHAE TEKCTa, TaOJUYHBIX HaHHBIX, CXE€M, TrpadUKoOB,
auarpamMm, Mojesed, W300paxxeHuil), KpUTHYECKOro aHajau3a HH(pOpMaIlMd U OLICHKU €€
JIOCTOBEPHOCTH;

- YMEHHE UHTErpUpoBaTh OMOJOTMYECKHE 3HAHUSA CO 3HAHUSAMU JPYIHMX Y4eOHBIX
IpEeIMETOB; HMHTEpEC K YIIIyOJNEeHUI0 OHOJOTMYECKHMX 3HAHUU U BBIOOpY OHOJIIOTMHM Kak
npoQUIBLHOTO TMpeIMeTa Ha ypOBHE cpeaHero oOimiero oOpa3oBaHust Ui Oymyiiei
npodeccuoHaNbHON NIeATeTbHOCTH B 00JacTU OMOJIOTHH, METUIIUHBI, YKOJIOTUU, BETEPUHAPUH,
CEJIbCKOTO XO03SiCTBAa, MUIIEBON MPOMBINUIEHHOCTH, TICUXOJIOTHH, UCKYCCTBa, CIIOPTa - UMETh
YeTKUE TMPEACTABICHUS O MATePUAIMCTUYECKON CYIIHOCTH TEHOMOB >KHUBBIX OPTraHU3MOB U
PETYISIUNIO UX pabOTHI;

- 3HaHUE OCHOBHBIX (DaKTOPOB OKpY)KalOLIEH cpeabl, BIUSAIONMX Ha pa3BUTHE U
CYLIECTBOBAaHUE KUBBIX OPraHW3MOB, aJlalTalllii K (pakTopaM OKpy»Karomel cpebl;

- 3HaHUE OCHOBHBIX MOJIXOJOB OHOTEXHOJIOTMM, HCIIOIb30BAHUS €€ JOCTH)KEHHH B
COBPEMEHHON JKM3HM YeJIOBEKa, OCOOCHHOCTH WCIIOJIb30BAHUS JKUBBIX OpPraHU3MOB JUIS
IIPOU3BOJICTBEHHBIX HYK]I YEJIOBEKA;

- 3HaHUWE OCHOBHBIX IIOAXOJOB CEJIEKIIMM W OWOTEXHOJIOTMHM KYJIbTYPHBIX PACTEHUH,
XapaKTepu30BaTh TE€HETUYECKH MOAMGUIMPOBAHHBIE PACTEHMS, OINEPUPOBATH IOHATUAMH,
rudpuan3anus, oTrajgeHHas THOpuaAn3alus, HICKYCCTBEHHBIA 0TOOD, reTepo3nc, TpaHchopManus,
MyTareHes3, FeHETUYECKOe PEJTaKTUPOBAHUE;

- TOHUMaHHE MOJIEKYJSIPHBIX MEXaHHW3MOB peau3allid HacleACTBEHHOW HH(OpManuu u
yMEHHE CBOOOJHO OMNEPHUPOBATH OCHOBHBIMU TMOHATHUSAMHU MOJEKYJISpPHONH OWOIOTHH U ee
COBPEMEHHBIX HAaIPaBIECHUI — reHOMUKHU, METar€HOMHUKH, IPOTEOMHUKH;

- 3HAaHME OCHOBHBIX 3a00JICBaHMN 4YEJIOBEKAa, MEXaHHW3MOB HUX pPa3BUTHs, CIOCOOAX HX
JMArHOCTUKU U JICUCHUS;

- (opMupoBaHuEe YMEHHUS HCIIOJIb30BAaTh TMOHATUHHBINA ammapar U CHMBOJIMYECKUH S3BIK
IFE€HETHKH, T'PaMOTHOE IPUMEHEHUE HAy4YHbIX TEPMHUHOB, MOHATUH, TEOPUN, 3aKOHOB IS
00BsICHEHUsI HAOIIOJAEMBbIX OMOJOTUYECKUX OOBEKTOB, SBJICHHUNH M MPOIECCOB, MO3BOJSIOMINX

3aJI0KUTh (PYHIAMEHT HAYYHOT'O MUPOBO33PEHMUSI.

B nieHHOCTHO-OpHeHTallMOHHOM cdepe:
- 3HaHHWe, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJOTHUW MOJIEKYJISPHOW OMOJIOTUU TMO3BOJISIET

YCHEIIHO pelIaTh Takue 3JI000[HEBHbIE MPOOJEeMbl, KaK OXpaHa OKpYXKarouleil cpensbl,



COXpPAHEHHE 30POBbs YEIOBEKA, KOHTPOJIb U BOCCTAHOBJIEHUE DKOCHUCTEM.
TEMATHUYECKOE INTAHUPOBAHUE

Monyne «Kak >XMBOTHBIE M PacTeHUs NPUCIOCAONMBAIOTCS» (SBOJIIONMOHHAS SKOJIOTHA) S5-6

Kiaccel (34 gaca)

PKUBBIC OOBEKTHI (6 1)

OpraHU3MOB (CTPOEHHUE KIIETKH).
Bun, oco6b - opranusM Kak eauHast
cucTema. AJanTaiuu
(mpucnioco6ienus). [lorstue
roMeocTa3a >KMBOTO OpTraHu3Ma.
CriocoOsI ero nojaepKaHusl.
Orpanudenusi MOPGOIOTHUECKUX U
(U3HOTOTUYECKUX aanTaIlHi.
[Touemy opraHu3MbI HE CTAHOBSITCS
OCCKOHECYHO OOJIBIITUMU,
MaJICHBKUMU, BCESTHBIM.

Tembl OcHOBHOE coziepaHue JlesTeIbHOCTh
IIKOJIbHUKOB
l. Mber uccieayeM| CBoICTBa U CTPOCHHE KUBBIX UccnenoBaTenbckue paOOThI

«Bce mu (cuHUIIBI, OCIKH,
Oepe3sl U T.J1.) OTUHAKOBBIC?
DOTOKBECT.
[IpakTrueckas paboral
«CocTaBysieM KHATY PEeKOpI0B
pacTeHui u ’KHBOTHBIX
HaIIIero Kpas.

2. Bnusinue
OKpYXaroIIeH cpebl Ha
YKUBbIE Opranu3Msl (12

4)

DaKTOpbI OKPYKAKOUIEH CPEJIbI
(abmoTmyeckue, OMOTHUYECKUE,
anTpornoreHHsie). [Ipumepsl
abuotuieckux (HpaxTopos,
OKAa3bIBAIOIUX OCHOBHOE BIIUSHUE
Ha JKU3HECSTEIbHOCTD )KUBBIX
OpPraHu3MOB: TEMIIEpaTypa, CBET,
BJIAXKHOCTb. OCHOBHBIE
3aKOHOMEPHOCTHU MPUCTIOCOOTIECHUS
’KHBBIX OPTaHU3MOB K
abuoTuueckuM (GakTopam.
[TpucnocobaeHuss K OCHOBHBIM
abuoTuueckuM (akropam:
TeMIepaTypa, BIaXKHOCTb U CBET.

IIpakTnueckoe 3aHATHE
«Bet u Terno» (KyOuku
JIbJ1a B3BECUTD, MTOJIOKUTH B
yamku [letpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTh
3aHOBO - KTO OBICTpEe
pacrasin).
IIpakTrueckoe 3ansatue «HUro
pacTBOPSIETCS B BOJE»
(axcniepuMeHT «Kuakuit
nom»). [IpakTrueckoe
3ansTue «uddysus
BELIECTB B BOJIE (PACTBOPHI)»,
«/IBr>keHMEe pacTBOPOB 110
LBETKY».
[IpakTnueckoe 3ansatue «Jleg
iaBaeT B Boje (aicOeprw,
3amMep3aHue BOJIOEMOB)».
[IpakTuueckoe 3anstue «Jleg
[IpU 3aMep3aHuU




paciupsieTcs» (pa3pylieHue
KaMHs (IOYBOOOPA30BaAHMUE),
3aMep3aHHe KIIETOK).
[IpakTudeckoe 3aHsATHE
«IIly6a» (kyOuku b1a
3aBEpHYTH B pa3HbIN
MaTepual, B3BECHUTb).
[IpakTudeckoe 3aHsATHE
«IIurmMeHTh (MOXKHO
pa3zenuTh Ha BaTMaHe
KpacuTellu U3
(daoMacTepoBy.
[IpakTrueckoe 3anstue «Kak
JKWBOTHBIE TUIABAIOT B BOJIC»
(OKCEpPUMEHT C MUIMETKOM).
HccnenoBatenbckue paboTh
«BnusHue cBera (Teruia,
BJIQ)KHOCTH, COCTaBa MOYBHI)
Ha pacTEHUs B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
YCIOBUSX» (HA JOCTYITHOM
MaTepuare).

3. BzaumoneiictBusa

PKUBBIX OPraHU3MOB
(49)

buoTtnueckue gpakropsl.
3aKOHOMEPHOCTH Pa3BUTHS

MCXKBHAOBBIX B3aUMOOTHOIIICHUH.

KosBomtonus (XUIHUK-KEPTBa;
Mapa3uT-X031H) DBOTOLHUS
CTpaTeruii 10ObIBaHUS MUY,

CounanbHOCTh. Bunibl- BceneHIbI.
Ilepeuens pacTEHHI- BPEAUTEIICH.

UccnenoBaTtennsckas pabota
«Habmroaenus 3a
B3aMMOOTHOIIIEHUSIMU
KUBOTHBIX MPU JOOBIBAHUH
UMY (KOPMYIIKH JUTSI TITHIL,
JUTSI TOPOJICKUX WUITU CEJIbCKUX
KUBOTHBIX). BeOkamepb».
HccnenoBarenbekas

pabota

«PacnpocTpanenue BUI0B-
CUHAHTPOTIOB B HAIeH
MECTHOCTH»




4. Ye0BEK B KU3HUA

pPacCTEHU U KUBOTHBIX?

(64)

AmnTponorennsie GakTopsl. [IpaBaa
JIM, YTO NEPBOOBITHBIE JTHOH KUITU
B FTAPMOHUHU C NIPUPOJOMA.
OpoManiHuBaHUE U IPUPYUYEHUE
KUBOTHBIX U PACTCHMM. 3a4eM
criacaTh BBIMUPAIOIUE BUBI, KaK
9TO Aenath. KynbTypHbIE pacTeHHs
u ux qukue npenku. [louemy BakHO
uX coxpaHsaThk. PazHooOpazue
KYJbTYPHBIX PaCTEHUHN U UX
3HAaYEHUE B )KM3HU YEJIOBEKA.
KpacHast kHHTra Bamen TeppUTOpHUN.
Oco00 oxpaHsieMble TEPPUTOPHH,
3anoBeHuKHA Poccun u mupa.

[TpakTuueckas pabora
«Pa3nooOpasue KyJabTypHBIX
pacTeHuil B BallleM PErHOHE.
HccnenoBarenbckas paboTta
«BnusiHME aHTPONOTEHHBIX
(bakTOpOB Ha pa3BUTHE
pacTeHuil B
ropojie/HaceIeHHOM
ITYHKTE».
DKCKypcusi/pakTH4YecKas
pabota «OOIIT B Bammem
PETHOHE - YHUKAJIbHBIC
OOBEKTHI PUPOJIBI».

5. DKkonoru4yeckue buocdepa - onna u3 Baxknenmux  |MccnenoBatenbckue  padbOTh
Humw (6 9) ob6omouek 3emu. YUto Takoe «OKOJOTHUCCKHE 1302000071
«3KOJIOTMYECKHE HUIIM» U KaK OHK [BOKPYT TeOs - OIMCaHHE
dbopmupyroTcs? GopMupoBaHue (dhakTOpOB OKpy Karomiein
3HaHUH 110 OMOPa3HOOOPaA3HIO cpenp». HccrmemoBarenbckue
JKU3HEHHBIX (opM, TOBEIEHYECKHUX [PabOThI
MPHUCTIOCOOIEHUH, «DeHONOTUIECKHE
MoAU(pUKAITMOHHAS U3MEHYUBOCTD | HAOJFOCHUSY.
(Ha 6a30BOM ypOBHE).
PacturenpHbIe COOOIIECTBA U UX
THnbl. Pa3BuTHe U CMEHBI
PaCTUTEIBHBIX COOOIIECTB.
Monayne «OCHOBBI pacTEHHEBOJICTBA» 7-8 Kiacchl (68 4acoB)
Tembl OcHOBHOE coziepKaHue JlesITenbHOCTD
IITKOJIbHUKOB

Tema 1. Beenenue B
pacTeHNeBOICTBO (2 )

Yro-Takoe pacTEeHUEBOICTBO:
OCHOBHBIE ()aKTOPBI BBIPALTUBAHUS
pacrenui. Mctopus pa3Butus

[IpakTuyeckas padboTa
«bouxka JIubuxay.

arpoOXMMUYECKUX 3HAHUM (paboThI
M.B. JlomonocoBa, 1O. JIubuxa,
byccenro, B.B. Jlokyuaesa, K.A.
Tumupszesa, [1.A. Kocteruesa, J[.H.

[TpstHuIHKMKOBa, U Ap.).




Tema 2.
ATpOTeXHUYECKUI
AKCIIEpUMEHT (6 U)

IIpaBuna nocTaHOBKH
arposkcrnepuMeHToB. [locranoBka
AKCIIEPUMEHTOB C PACTCHUSIMU.
Br16op Tembl, cocTaBieHue
TUIOTE3bI, LIEJIN U 3a/1a4
AKCIIEPUMEHTA MO BBIPAIIUBAHUIO
PaCTEHHUI B KOHTPOJIUPYEMOU
cpene. Kontponu, noBTopHOCTH,
IIPOBEACHUE DKCIIEPUMEHTA.
[InannpoBaHue YKCIIEPUMEHTA.
OreHka pe3yJbTaToB
DKCIIEPUMEHTA.

OcBoeHnE TEXHOJIOTUU
KPYIJIOTOJUYHOT'O BBIPAIIMBAHUS
cajaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX
YCIIOBUSIX.

UccnenoBarennsckas padbora
«®DaKTopsl, BIUAIOIINE HA
npopacTaHue ceMsH (pocT
MIPOPOCTKOB)».
[Tpaktrueckas padora «Coop
YCTaHOBKH JIJIs
BBIPAIIIMBAHUS PACTCHHI B
KOHTPOJIUPYEMBIX
YCIIOBUSAX.

Tewma 3. Posb
XUMHUYECKHUX DJIEMEHTOB

B INTAHUM PACTCHUI
(20 u)

Bopna. PactBop. BeiTsika. AHUOHBI,
KaTHOHBI, JIEKTPOIIPOBOAHOCTH U
pH pactBopa. Ponp xumMnueckux
AJIEMEHTOB B MUTAHUU PACTCHUI.
[TonyuyeHue NUTATENbHBIX BELIECTB
pacTeHUsMH. Y TOOpECHUS:
OpraHUYeCcKHe, MUHEPAJIbHbIE,
MuKpobuonorndeckue. Turbl
NUTaHWUs pacTeHuil. Bo3nyuHoe u
MUHEpaJIbHOE (KOpPHEBOE) MUTAHUE
pactenuil. TpaHCOPT NUTATETBHBIX
BEIIIECTB PACTCHUM: BOCXOISIIINN U
HUCXOIAIHN TOK. BaxxHenme
KanuiiHble, (hochOopHbIE U A30THHIE
ynoOpeHus, ux cBoiictaa. [IpocTeie
U CIIO’KHBIE yI0OOpEHHUS.

Poct u pasBuTHe pacTeHMit: dTalbI
OHTOTEHEe3a, (PAKTOPHI, BIUSIOIINE
Ha POCT PaCTEHUM: CBET, I'yCTOTa
MocaJioK, MUTaHue, cyocTpar.
Oco0eHHOCTH MUTAHUS

[IpakTuueckas padbota
«CxeMbl MUTaTENbHBIX
pactBopoB. Pacuer 103
yaoOpeHui s
MUTATEIbHBIX PACTBOPOBY.
[TpakTudeckas paboTa
«IIpaBuiia cmemmBanus
ynoopenuit» [IpakTuueckas
pabota «I[lutanue pacTeHwmii:
TEXHOJIOTUSI TPUTOTOBIICHUS
MUATATEIbHBIX PACTBOPOB IS
Pa3HBIX KYJIbTYP».
[TpakTuueckas padboTa
«MOHHUTOPUHT
MUHEPATBLHOTO MUTAHUS
pacTeHUI».

[TpakTuueckas pabora
«PacturenbHas
JUAarHOCTHKAY.
Hccnenoarenbckas pabota
«O1EeHKa COCTOIHUA
KOMHATHBIX PaCTCHUH,
pacTEHHUM HA IIKOJbHOMU
TEPPUTOPUH,




pacTEHNi a30TOM. A30T H €TI0
3HAUEHHWE B XKW3HU PACTEHHH,
@opMEI a30Ta U UX
MPEeBPALUEHHE B NOUBE,
Hctounuku docdopa wist
pacTeHus. 3HaueHue
docopconeprammx
COCAMHEHUH B KNETKE, Ponb
MAKPO3PTUYECKHUX COCIHUHEHUHN
(hocgopa B IHEPreTUUECKOM
oOMEHeE.

Bausuue kanus Ha Qusnueckie
CBOICTBA NPOTOINA3MBIL, HA
(EpPMEHTHI YINEBOAOPOAHOIO
oOmeHa, cuHTe3 OeNKoB U ap.
Pounb kanus B noaaepxaHuu
MOHHOTO 0anaHca B TKAHAX, B
poleccax CaMOPEryJisiLUM.
Perynaropuas n
CTPYKTypooOpazoBaTeibHas
pPOAb Kanbuua. Yyactue B
00pa3zoBaHUK KJIETOHHOM
CTEHKW, NOAAEPKaAHW 1
CTPYKTYpPbl MeMOpaH u
perynsimnsg ux NpoHULAEMOCTH.
3HayeHHe MarHus B
MeTadoNnu3Me pacTeHUH,
MarHuii B cocTagre xnaopoduiinia,
CXOACTBO XJopoduina u
reMOrI00UHa Kak
CBUJIETENBCTBO CAMHCTBA
OPraHUYeCcKOro MUpa.

Cepa 1 €ro OCHOBHEIE
COCZIMHEHHUS, UX POJIb B
CTPYKTYPHOW OpraHn3auuu
KJIETKH, YYacTUE B
OKNCINTENLHO-
BOCCTAHOBUTEJILHBIX PEAKIUIX
MUKpPO3TIEMEHTHI.
[Tpencrasienns o ponu
MHKPO3JIEMEHTOB B
MeTadONN3Me PACTCHHH,
OcobEHHOCTH NTOCTYIUIEHUS
MHUKPO3JIEMEHTOR B PACTEHUS,
CHHEPIY3M U AHTarOHU3M

yCTAaHOBKA ITPUYXH
NaTOIOrHYCCKHUX
COCTOSIHUH (ITpy
HAAUWH Y.
Hccnenosarensckas
padoTa «OueHka BINsSHUS
Pa3IIMYHbIX 3JIEMEHTOB HA
COCTOSIHHUE PACTEHUH
(COCTaBIICHHUE PA3IMYHBIX
NOAKOPMOK )».




DJIEMEHTOB TTUTAHUS PACTEHUH.
PacturenpHas 1MarHoCcTHKa U
METOJIbI HJICHTU()UKAITIT
HEI0CTaTKa/M30BITKA JIEMEHTOB
IMATAHMUSL.

Tema 4.
Perymnsatopsl pocra
pacTeHUM. 3amural

pactenuii (4 1)

IlonsiTHE O perymsTopax pocra
pactennii. CTUMYJISATOPBI pocTa -
(UTOrOpMOHBI (AyKCUHBI,
rud0epesInHbl, TUTOKUHUHBI).
HNHruouTOphl pocTa pacTeHUMN:
1. mpupoaubie (abcm3oBast
KHUCIIOTa U HEKOTOphIe (PEHOIbHBIC
BEIIECTBA (MKyMapoBasi, KOpUYHas,
CAJIUIIUIIOBAS] KUCIIOTHI).
2. cuHTeTHYecKue (Mop(aKkTHUHBI,
peTapaaHThl, Ae(OTHAHTHI,
JIECUKAHTBI, TePOULIHIBI ).
OUTOMOHUTOPUHT U OTICHKA
COCTOSIHUS PACTCHU.
CoBpeMeHHBIE CIIOCOOBI
MOHHUTOPHHTA.

3anuTa pacTeHUU OT BpEIUTEIICH:

OCHOBBI OMOMETO/1a.

[TpakTuueckas padbota
«DUTOMOHHUTOPHUHT U OIIEHKA
COCTOSIHMS PACTCHUH.
CoBpeMeHHBIE CTIOCOOBI
MOHUTOPHUHIAY.
HccnenoBarenbckas pabota
«BnusiHMe rerepoaykcruHa Ha
npopacTtaHue (pocT Ha
pa3HBIX CTAAMSIX, B Pa3HBIX
YCIOBHSIX) pa3INYHBIX
pacTeHun».

[IpakTuueckas padbota
«MHCcekTapuu: npaBwiIa u
yCIIOBUS pa3BeeHUs
MIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
recyaHasi ¥ MoYBECHHAs
KYJIBTYPBI, UX
MIPUMEHEHNE B
BbIpalllMBaHUU
pactenuil. PU3UOJIOTHS
pacteHuii (8 4)

Bonanas, necuanas 1 moyBeHHas
KYJbTYpBI, UX IPUMECHEHUE B
BBIPAIMBAHUN PACTECHUM.
IIpoBenenue BOJIbI B KOPHE U
ctebe pacTeHui.

Bonsblii pesxuM pacTeHUM:
CTPOCHHUE YCTHUIL: (PaKTOPHI,
BIIMSAIONINE HA UX PACKPBITUE U
3aKphITHE. 3HAYEHUE MEXaHU3Ma
peryJsiliuy UCTIAPEHUSI BIaru
pacTeHHEM.

@OTOCHHTE3 - YHUKAIBHBIN MPOLIECC
pacteHui. TemMHOBas U CBETOBAS
¢da3sl poTrocuHTe3a. 3HAUCHHE
dboToCcHHTE3a JJI5 JKUBBIX
oprann3mMoB. PakTopsl pocTa
pPACTEeHUI: BO3AYX U adparusl.
ITog3zemMHOE nbIXaHWE PACTEHUM:
COCTaB IIOYBEHHOT'O BO3/1yXa,

razooomeH. I az000MeH

[TpakTuueckas padbota
«KopHeBoe naBneHue».
[TpakTuueckas padbota
«ITpuroroBnenue npemnapara
YCTBHI] METOJIOM CJIEIIKA».
HccnenoBaTenbckue pabOThI
«BnusHue ycnoBui
COJZIepKaHUs PaCTEHUN Ha
KOJIMYECTBO YCTBHUIL.
[TpakTuueckas pabora
«DyHKIMOHAJIbHAS
JTUArHOCTUKA PACTEHUI 1O
aKTUBHOCTH XJIOPOTLIIACTOBY.
HccnenoBarenbckas pabota
«Onpegenenue xjiopopusia
A u b, onieHka




npu OECIIOYBEHHOM BBIPALTBAHHH.

(OTOCHHTETUIECKOM
AKTUBHOCTH PAaCTCHUMN U
(bakToOpOB, BIUSIOIIUX HA
HEey.

[TpakTuyeckas paboTa
«Anspanus, CO2 u O2.
JIpIXaHWE pacTECHUIN».
[IpakTuyeckas paboTa
«/IpIXaHME paCTEHHUI: OIICHKA
WHTEHCUBHOCTH JIbIXaHUS
pacTeHUH U IIOA0BY.
UccnenoBarenbckue padoTh
«Bnusiaue crnocoba
BbIpAIlIMBaHus (CocTaBa
MATATETBHON CMECH, CXEMBI
BHECEHMS1) HA POCT U
pPa3BUTHUS Pa3INYHBIX
pacTeHU».

Tema 6. KynbTypHbIE
pacTeHusl.
CoBpeMEHHbBIE aCIEeKThI
cenekuuu (20 4)

Kak genoBek cTan UCIoJIb30BaTh
pactenusa? CBs3b pa3BUTHUSA
LMBWJIN3ALMU YEJIOBEKA U
OJIOMAIlTHUBAHUS PACTCHUMN.
Jlomectukanus. HacimeacTBEHHOCTH
Y U3MEHYHMBOCTD - OCHOBHBIE
CBOWCTBA KUBBIX OPraHU3MOB.
N3menunBocTs. Bunsl
W3MEHYUBOCT.

I'en -maTepuanbHbIA HOCUTED
HACJIEACTBEHHOCTH U
M3MEHUYUBOCTU. HyKkenHoBbIE
KHCIOTHIL. JIokanu3anus
TF€HETUYECKOI0 MaTeprasa B
KJIeTKe. JleneHue KIeTok.
Perumukamus [IHK. OcHoBHast jormal
MOJIEKYJISIPHON OHMOJIOTHH.
Tpanckpunuus. TpaHcaanus.
Mytranumu.

OddexT OyTHUIOYHOTO TOPJIBIIIKA U
reHeTuyeckoe pasHoobpasue. Uto
Takoe reH0aHK? 3aueM COXpaHsTh
F€HETUYECKUE PECYPChl paCTEHUN?
OcHoBHbIE CITOCOOBI

Huckyccus

«JlomecTukanus, Bce a1
pacTeHus 1 JKUBOTHBIE,
KOTOPBIE JKUBYT PSAOM C
YEJIOBEKOM UM
oJloMalIHuBaTCcAI? MOKHO
JM CYUTATh TapaKkaHa
OJIOMAaIITHEHHBIM
KUBOTHBIM?». [IpakTnyeckas
pabota «MoaudukanroHHas
W3MEHYHUBOCTH (JTHCThS,
UTOJIKH C OJTHOTO JIEPEBa)».
[TpakTuueckas padota «['eH -
MHCTPYKLIHUA 10 cOOpKe
KJIeTKHU (Ha Oucepe uiun
KOHCTPYKTODE)».
[TpakTuueckas pabora
«MyTarus Ha OyTepopoe
(JIF000M 0OBEKT U3
npeasiayiei paboTel, rae
WU3MEHEHHNE WHCTPYKITUU
NPUBEIET K N3MEHEHUIO
BHEIIHETO BUA OOBEKTA)».




COXPaHEHHUsI TEHETUYECKUX
pecypcoB pacTeHwuid (X Situ u in
situ).

3navenue pabot H.W. BaBumoga.
3aKOH TOMOJIOTUYECKHUX PSAIOB.
L{eHTpBI NPOUCXOXKICHUS
KyJIbTYpHbIX pacteHuilt H..
Basuiiosa u I1.M. XKykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIINH.

I ubpuauzanus. @opmsl oTOOpAa.
OCHOBHBIE HAIIPABJICHUS CEJIEKLUU:
YIIy4lI€HUE YPOXKANHOCTH,
YCTOMYMBOCTH K OMOTHYECKUM U
abuoTu4ecKkuM (akTopam.

Ecte 1nu  xu3Hp B mpoOupke?
buorexHonorus KYJBTYPHBIX
pacTeHU.

Kak yenoBek MoxeT
MOIUPHUIIPOBATH PACTCHUS?
['eneTnyeckoe pe1aKTUpOBaHUE.
CoBpeMeHHbIE TOIXO0IbI U
JIOCTUKEHUSI TEHETHYECKOTO
pEIaKTUPOBAHUS PACTCHUH.

[TpakTuueckas pabota 1o
rpymmam «OTKyAa Ha HaIuX
CTOJIaxX
(GPYKTHI/OBOIIN/3TIaKH.
[TpakTuyeckas paboTa
«BsipammuBaem ropox. Kax
MIPOBECTU CKpEIIMBaHUE Y
ropoxa.
HccnenoBarenbckas pabota
«BrIpamBanue pacTeHul B
npooupkKe» (MOKHO
BOCTIOJTB30BATHCS
pe3yabTaTaMu TPeIbI Ty IIIX
AKCTIEPUMEHTOB TIO
COCTaBJICHUIO MTUTATEIBHBIX
pPacTBOPOB JJIsi PACTEHHUIA).
[TpakTuyeckas paboTa
«I"eHOMHBIE HOKHUIIBI
(MonenupoBaHue pabOThHI
cuctembl CRISP-Cas)y.

Tewma 7. PacTurenbHas
npoaykius (8 1)

HanzemHbie v MO3eMHBIE OpraHbl
pactenuii. [lober u
BHJIOM3MEHEHHBIN TT0OET pacTeHUH.
CriocoObl pa3MHOKEHHS paCTEHUH.
IToHsTHE O KauecTBE MPOAYKTOB
nutanus. [Ipobiaembl KOHKYypeHIUN
OTEYECTBEHHBIX ITPOJYKTOB
IIUTAHUS C UMIIOPTHBIMH.
Jloructrka 4OCTaBKU U CPENICTBA
COXpaHEHHUs NMPOAYKTOB ITUTAHUS.
MUuKpo3eeHb: MIOJIE3HOCTh u
TEXHOJIOTUSI.
XUMUYECKUN aHAIU3 MPOTYKIUU.
OcCHOBBI CIEKTPOPOTOMETPHUH.
[Torenmomerpus. Xpomatorpagusi.

[TpakTuueckas padbota
«IIpenenpHO HOMYyCTUMBIE
koHuentpauuu (ITIJJK) u
METOJIbI KOHTPOJIS
0€30MacCHOCTH PACTUTEIBHBIX
MPOYKTOB MMUTAHUS.
HccnenoaTennckas pabora
«O11eHKa KauecTBa
BBIPAILLIEHHOW MUKPO3EIICHI)
(yiu6o cBost, Mbo U3
Marasuna). [IpakTudeckas
pabota «MeToabl OIEHKH
KayecTBa PACTUTEIILHOU
MPOJYKITUHU: XpaHEHUE U
COXPAHHOCTh TUTATEIbHBIX
BELIECTB (10 TOCTYITHOMY
000pY/I0BaHUIO).
HccenenoBarenbsckas




pabota «Onpenenenue
ButamuHa C MeTo1oM
00paTHOIr0 TUTPOBAHUS B
TUIO/IaX Ha Pa3HOM CPOKE
(cmoco6e) XxpaHeHUs».

Moayns «brotexHoaorus» 7-8 kiaacchl (68 4acoB)

Tembl

OcHOBHOE coziepKaHHUe

JlesTeTbHOCTh

IMKOJBbHUKOB

Tema 1.

buorexnonorus (4 1)

[TonsiTe OMOTEXHONOTHH. 3aUueM
YeJI0BEeKY OMOTEXHOJIOTHH, B UYEM UX
MPEUMYIIECTBO MEePe] XUMUIECKUM
cuHaTe30M. OCHOBHBIE OMO0OBEKTHI
OMOTEXHOJIOTUU: TIPOMBIIIIJICHHBIC
MUKPOOPTaHU3MBI, KIETKM W TKaHU
pacCTCHH, JKMBOTHBIX U 4YEJIOBEKa,
OMOKaTaIN3aToOPHI.
ChIpbe u1st OMOCHHTE3a U OLIEHKA €ro
ounonornueckoit ieHHOCTH. OCHOBHBIE
HMCTOYHHUKHU yTJIepoa, a3oTa, pocdopa,
MUKpO3J1eMeHTOB. MccnenoBanue
HOBBIX UICTOYHUKOB CBIPbs (BKIFOUast
BOIIPOCHI €0 MPEABAPUTEIBHON
00paboTKH), pa3paboTka HOBBIX
MUTATENbHBIX CPE/I, B TOM YHCTIE
BKJTIOUYAIOIINUX OUOCTUMYIISTOPHI U
JIpYTHE SJIEMEHTHI YIPABICHUS U
ONTUMM3ALMHU MPOIECCOB OMOCUHTE3A.
MeTo/1bl ONTUMHU3AINH TATATETHHBIX

cpex.

[IpakTraeckas pabora
«ITpumepnt
MIPUMEHEHHUS
OMOJOTrHYECKUX

00BEKTOB B TBOCH
JKH3HN.

Tema 2.

Muxkpo6uonorus (12 )

[TonoxeHune MPOKAPUOTOB B CHCTEME
opranudeckoro mupa. Ctpoenue
OaKTepUaIbHOM KIIETKH.
Knaccuduxanus 6axrepuii.
Mopdonorus 6akrepuii. [IpocTeie u
CJIO’KHBIE METO/IbI OKPAITUBAHHUS
Oaktepuil. Pu3noIOTUS OAKTEPHIA:
NMUTaHUE, bIXaHUE, POCT U
pa3MHOXKeHHE. 3HAKOMCTBO C JOMEHOM
Apxeu (3KCTpeMOGUITBHOCTb,
0COOEHHOCTH CTPOCHUS KIICTKH).

IIpaxTuka.
JlaGopaTopHas paboTa
«DuUKCUpOBaHHBIE
npernaparbl OaKTepuil.
Omnpenenenne GopMsI
IPEIOKEHHBIX KYJIbTYP
MHUKpPOOPIaHU3MOB,
HCIIOJIb3YS IPOCTON METOJ
okpacku». JlabopaTopHast
pabota «OnpezneneHue
TUIIA




MoOJI0YHOKHCIIOE ¥ CIIUPTOBOE
opoxenue. PotorpodHbIe U
XeMOTpo(dHBIC OaKTEpUH.
KuneTtnueckoe onvcanue mporecca
pocTa MEKPOOPTaHU3MOB.
DKCIOHCHIIUATbHASI MOJICITh POCTA.

Kunerrka rubenu MUKpOOpPraHU3MOB.

[TaTorennsie 6akrepuu. Yymnas
Majoyka v YepHas CMEpPTh, OOTYIIN3M,
CTOJIOHSIK, TyOepkyne3. Ucropus
00pbOBI C OaKTEpUaTbHBIMU
uHpekuusimu. Boiina
OECKOHEUHOCTH: aHTUOMOTUKHU
MpoTHB OakTepuii. MexaHU3MBbI
JIEUCTBUI aHTUOMOTUKOB.
MesxxkineTouHasi KOMMYHHUKAIUS
OakTepuii. YyBCTBO KBOpYyMa.
[IpuMeHeHre OaKTEpUil YEIIOBEKOM.
Kunernueckoe onvcanne OMOCUHTE3a
MPOIYKTOB MUKPOOPTaHU3MaMHU.
bakrepuu, KOTOpbIE MOTYT pa3jaraTh
MJIACTHUK.

Mukpoopranu3msl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accolMauu
pacTeHuil ¢ MUKPOOPTaHU3MaMH
KJIETOYHON CTEHKU METOIOM
okpamnBaHug 1o ['pamy» (npu
HAJIMYUU PeakTUBOB). JlabopaTopHas
pabota «IIpurorosnenue
MPUKU3HEHHBIX TIPEnapaToB
MOJIOYHOKHUCIIBIX OaKTEPHi».
JlaGoparoprass pabGota «lIloces
CMbIBa ¢ pyk Ha vamku I[leTpmy.
JlaGoparopHas paborta
«BpienieHne  YUCTOM  KYJIBTYPBI
Oaktepuii. Meroa  pa3BelCHU.
MeTo1 HCTOIIAKOIIETO ITPUXAY.
JlabopaTopHast paboTa
«Mopddonornyeckast
XapaKTEepUCTUKA

BBIJICJIEHHOM YMCTOM

KYJIbTYpBIL:

XapaKTepUCTUKA

KOJIOHUH, (hopma

OakTepuit, TUII

KJICTOYHOU CTCHKH.
Jlaboparopnas pabota
«CpaBHeHHE pocTa
MHKPOOPTaHU3MOB Ha
yamike 0e3 U ¢
no0aBieHUs
AHTUOMOTHKOBY.
HccnenoBarenbckas
pabora «Ilouck
MUKPOOPTaHH3MOB
o0Iagaronmx
AHTArOHUCTUYECKOM
AKTUBHOCTBIOY.
HccnemoBaTeabckas
paborta «Brinenenue
MOJIOYHOKHCIIBIX
OakTepui,
HCCIICIOBAHNE X



AKTUBHOCTI.
UccnenoBarenbckas
paborta «Brinenenue
OakTepuil MOJNE3HbIX s
pacTeHun.

Tewma 3.
DyKapuOTHYECKHE
OpTaHU3MEI B
OMOTEXHOJIOTUU
(nytecHeBbIE TPUOBI,
TPOKIKH,
Boj0pocin) (12 4)

[1necueBbie rpuOBI MPOAYIICHTHI
OMOJIOTMYECKU aKTUBHBIX BEIIECTB
OO6m1as xapakTepUCTUKA IPOXIKEH
caxapoMuueToB. Mcropus
WCIIOJIb30BAHMS APOKIKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
TexHomOrMY BUHOACIUS U
XJieOoTeueHusl, CleHaIn3NPOBAHHBIC
pachl apoxokeit. Metaboausm
JIPOAKEHN. Peakiusa cnupToBOTO
Oopoxxenust. [lonydeHre BTOPUYHBIX
MeTaboIUTOB B Ipoxkax. Jpoxsku
KaK MPOAYIEHThl OMOTOIUIHB.
[Tonyuenue 1ieneBbIX OCIKOB B
TIPOMKKAX.

OcobeHHOCTH BEreTaTUBHOTO U
IIOJIOBOTO Pa3MHOXKEHUS Y IPOXIKEN,
3HAYCHHUE U3YYCHUSI MUTO3a U
IUTOKUHE3a JIsl ONITUMU3AINT
IIPOLIECCOB KYJIbTUBUPOBAHUS
JPOKKEBBIX IITAMMOB, TOHUMaHUS
MPUYHMH MATOTEHHOCTHU APOXKKEN U
rpuOOB, TOMCKA MHUIIICHEH
(GYHTULIUIOB ¥ pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX MTpenapaToB.
Bonopocnu - nepcneKTUBHBIN O0BEKT

AJIA IIPOU3BOACTBA Ociaka u Yri€BOJ0B.

broTexHOJIOrHYeCcKrue METO b
OUYUCTKHU TBEPJBIX, KUIKUX OTXOJOB U
ra3000pa3HbIX OTXOJ0B TPOU3BOICTB.
Crounble BoJbl. CXeMBI OYUCTKH.
buodunbtpsl, a3poTeHKHy,
METAHTECHKHU, OKCUTCHKU. AKTUBHBIN
WI ¥ BXOJAIINE B HETO
MUKpoOpranu3msl. Mcnonbs3oBanue
BOJIOPOCJIEN B OYUCTKE CTOYHBIX BOJ.

JlabopaTopnas paboTa
«IToacuer xIeTOK
IPOXKIKEN B KaMepe
I'opsieBay.

JlabopaTopnas pabota
«OOHapyxeHue
MPOAYKTOB CIIUPTOBOTO
OpO’KEHHUSI: STUIIOBOTO
CIUPTA U YTIIEKUCIOTO
razay.

JlaGopaTopnas pabota
«Habmronenue
Pa3MHOXKEHHS IPOKKEBBIX
KJeTok». [IpakTnueckas
pabora «Iloxyuenue
TBOpora u kedupa Ha
OCHOBE MOJIOYHOKHCITBIX
Oaxrepuit». [IpakTrueckas
pabota «OCHOBHBIC BUJIbI
KBaca U Ux
XapaKTePUCTUKA»
«lpoxxu n
MOJIOYHOKHCIIbIE
OakTepuu, MPUMEHsIEMbIC
JUIS IPOM3BO/ICTBA KBACA».
[IpakTuyeckas pabota
«CpaBHUTEIbHBIN aHATINA3
pa3BUTHS IPOKIKEH B
a’pOOHBIX U aHAIPOOHBIX
ycnoBusax». Ilpaktuueckas
pabota «MeTobI OIIEHKU
CBONCTB

XJ1eO0neKapHbIX
JIPOKIKEH.

OcobenHocTH
IPUMEHEHHS




MIPECCOBAHHBIX, CYIICHBIX
Y MHCTAHTHBIX JIPOKIKEID.
Hccnenosarenbckas
paborta «Bnusinue
(UBUKO-XUMUYECKUX
(akTOpOB Ha KaYECTBO
OMOTEXHOJIOTUIECKON
poayKiuH (KBac, kedup,
CBIp, XJ1€0 U Jp.)».
HccrnenoBarenbekast
pabota «Bnusaue
(U3NKO-XUMUIECKHUX
(bakTOpoB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
Hacnencreennas
uHpopmanus (8 u)

HacnencTBEHHOCTH U U3MEHYUBOCTD -

OCHOBHBIE€ CBOMCTBA )KUBBIX
opranu3MoB. MI3mMeHunBOCTh. Bus
W3MEHYHUBOCTb.

I'en -maTepuanbHbIli HOCUTED

HACJIEJICTBEHHOCTH U U3MEHYUBOCTH.
HyxnennoBbie kucinoTel. Jlokanuzanus

T€HETUYECKOr0 MaTepualia B KJIETKE.
Jlenenue knerok. Pemnukanus JJTHK.
OcHOBHasl 1orMa MOJIEKYJISIPHON
o6uonoruu. TpaHCKpUTIITHS.
Tpanciauusa. Myranuu.

[IpakTuyeckas padota
«Monudukanronnas
W3MEHUYUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JEpeBa)».

[IpakTuyeckas padota
«I'eH - HTHCTPYKLHS 110
cOopke KkiIeTkH (Ha Oucepe
WU KOHCTPYKTOPE)».
[TpakTuyeckas pabota
«Myrtanus Ha 6yTepOpoie
(JTF000# 00BEKT U3
npenbiaymei paboTsl, rae
U3MCHCHUE WHCTPYKIIMH
NIPHUBEJICT K U3MCHCHUIO
BHEIITHETO BUA

00BeKTa)».
Tema 5. [TonoxeHne BUPYyCOB B CUCTEME IIpocmotp
Bupycomnorus (6 ) opranunyeckoro mupa. CTpykTypa u JIOKYMEHTAJILHOTO (uiIbMa

XUMHYECKHI COCTaB BUPYCOB.
Knaccudukarnus Bupycos.
Penponykuus BupycoB. Bupycer -
BO30yaUTENN HH()EKIIMOHHBIX
6one3neir. OHKOBHPYCHI.
bakrepunodaru: crpoenue,

o Bupycax. [IpakTuueckas
pabota. «Metog
pa3BEaCHUI.
[IpakTrueckas pabora.
«TurpoBanue
6axreprodarony.




CBOMCTBA, IPUMEHEHHUE.
buonornueckue metroasl 00pbHOBI €
BHPYCaMH.

Tema 6. ['ennas
WHXCHEPUS U
ouorexHosoruu (8 4)

OcHoBHI TeHHOM nHXXeHepuu. Bektopa.
Crneunduueckre pepMeHTHI OaKTEpUil.
buoTtexHonoruu npoayKuuu OENKOB B
OaKTepUaIbHBIX KyJIbTypax.
JIoCTH>KEHMS TEHHOW HH)KEHEPHUH U
onorexnonorun. CRISPR/Cas —
cUCTeMa aJJaliTUBHOTO UMMYHUTETA
Oakrtepuit u apxeit. [MO. Metoasl
nonydenus [MO.

[IpakTuyeckas padbota
«OHIOHYKJIea3bl
pectpukuuu (pabota ¢
HYKJIEOTUIHBIMH
MOCJIE0BATEILHOCTIMU
Ha Oymare)».
[IpakTuyeckas pabota
«I"eHHbBIE HO)KHUIBI -
CRISPR/Cas
(MonenupoBaHue Ha
oymare)». Urpa-
nuckyccus: «Bemrpai
rpaT Ha co3nanue I'MO»y.

Tema 7.
buorexnonoruu B
YKUBOTHOBOJCTBE (8 u)

JloMeCTHKaIHst OCHOBHBIX JIOMAITHUX
KUBOTHBIX; COBPEMEHHBIC
9KCTIEPUMEHTHI TIO IOMECTHKAIIH
KUBOTHBIX (JIMCHIIA, HOPKA H Jp. -
OKCIIEPUMEHTHI HAYYHOH IIIKOJIBI
axagemuka bensesa). CoBpeMeHHbIE
METO/IbI B )KUBOTHOBOJICTBE:
TpaHCIUIAHTAIUs SMOPHUOHOB,
XUMEPHBIE JKUBOTHBIE, KIIOHUPOBAHUE.
OcHoBHBIE OOJIE3HU KUBOTHBIX H POJIb
NaTOTEHHBIX MUKPOOPTAaHU3MOB H
Napa3uToB B PA3BUTHH 3a00JIeBaHUI
JIOMAIITHUX JKUBOTHBIX U OCHOBHBIX
Mepax 60pbObI C HUMU; POJIb
MIOJIE3HBIX MUKPOCHMOHOHTOB B
OpraHu3Me )KHBOTHBIX.
[TonmoxuTenpHOE 1 TOOOYHOE
(oTpunaTenbHOE) BO3ICHCTBUU
AHTUOMOTUKOB HA OPTAHHU3M B XOJIC
JICUCHUS KUBOTHBIX; IIEJIN U 3a]]a4H
BeTepuUHapuu. bUOTEeXHOIOT U
KOPMOBBIX MPENapaToB.

Juckyccust
«JlomecTukalus, Bce Ju
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YeJIOBEKOM UM
0JIOMaIlTHUBAIOTCA?
MOXHO JIu CUMTATh
TapakaHa 0JJOMaIlHEHHBIM
JKUBOTHBIM 7).
[TpakTuyeckas pabota
«MeTtoauka
KJIOHUPOBaHUS
(MonenupoBaHue Ha
Oymare).

[IpakTuyeckas pabota
«CocraBieHue paioHa
IMATAHHS )KUBOTHOTO,
pacuer pacxoJ0B Ha
COAEp)KAHUEY.
HccnenoBaTenbckas
pabora «O1eHKa KayecTBa
MOJIOYHOM IPOLYKLIAW.

Tema 8.
Bbuorexnosnoruu B
pacTEeHHUEBOJICTBE

OCHOBHBIE METO/TbI CEJICKIIHH.
I ubpuauzamus. @opmsl oTOOpA.
OCHOBHBIC HaNPaBIECHUS

[TpakTuyeckas pabora
«BpipamuBaem ropox. Kax
POBECTU

(10 49)

CCJICKIIMU: YJIYUIICHHUC

CKpEIIUBaHUE Yy




YPOKaMHOCTH, YCTOMYUBOCTH K
OMOTUYECKHUM U a0MOTHYECKUM

(dhaxTopam.

OCHOBHBIC TTOJXObI CEJICKIIUN U
OMOTEXHOJIOTHU KYJIbTYPHBIX
pactenuii, [ mbpuanzanus,
OT/aJieHHas THOPUAN3aIINs,
HCKYCCTBEHHBIN 0TOOp, FeTEPO3HuC,
TpaHchopMalys, MyTareHes,
TEHETUYECKOE PEaKTUPOBAHUE).
Hcropus cenekuun B Poccuu u
MHpPE, UCTOPHS Pa3BUTHS
BOKHEHUIIINX COPTOB KYJBTYPHBIX
pacTEHUH.

Kak yenoBek MoxeT
MOAU(PHUIIUPOBATH PACTCHUS?
['ennas nnxenepusa pacrenui: Uro

TaKO€ T€HETUYECKass HHKECHEPHUS
pacteHuid. TpaHCT€HHBIE PACTEHUS.
Metonbl nonyyenusi. ObpazoBanue
OIyXOJIEH Y PACTCHUI.
ArpobakTepuanbHas TpaHcpopmausi:
Ternazmuapl. I'ensr T-JIHK.
MonekyIapHOreHETUYECKUE
MEXaHHU3MBbI TpaHCPOpMaIUH.
['eneTnueckoe peaKTUPOBAHMUE.
CoBpeMeHHbIE TOAXObI U
JOCTUKEHUSI TEHETUYECKOTO
pEaKTUPOBAHUS PACTCHUMN.

Ectp 11t sxu3Hb B mpobupke?
buotexHonorus KyabTypHBIX
pacTEHUM.

ropoxay.
[IpakTrueckas pabora
«I"eHOMHBIC HOXHUIIBI
(MoxenmupoBaHUE
paboTHI CHCTEMBI
CRISP-Cas).
HccnenoBarenbckast
paboTa «BeipammBanue
pacTeHui B mpoOUpKe»
(MOXXHO
BOCIIOJIb30BaThHCS
pe3yapTaTaMmu
TPEIBITYIITIX
9KCIIEPUMEHTOB 10
COCTaBJICHUIO

U TATEITBHBIX
pacTBOPOB ISt
pacTteHui).

Monynps «MonekynsgpHble OCHOBBI (hn3n0sIoruu U papmakosorun» 9 kiacc (68 yacos)

IMPOUCHT

Temsbl OcHOBHOE co/iepKaHNe JledarenbHOCTh
ITKOJIbHUKOB
Tema 1. BBenenue. buorennpie 31eMeHTHI: UccnenoBarenbckas
dusnoornyeckas opranorensl: O, C, N, H. AxtuBHbie [pabota
xumus (20 4) (OpMBI KUCIOPO/Ia, UX MOJIYyYECHHE, «KonnuecTBeHHass OlEHKa
HeWTpanuzauus. Makpo3JIeMeHTHI: coAepKaHus

MUKPOSJICMCHTOB UJIN




COJICPKaHUs B OPraHu3Me,
BbINONAHACMAA DYHKLNA,
COJICPKaHUE B MIPOAYKTAX U TAHHMSL.
Ca2+ - CBA3bLIBAIOIIME OCTKM,
JETIOHUPOBAHUE KAIBLIUA,
pPerysLns ypOBHA KanbLHA B
OpraHu3Me: TOPMOHBI MOYEK. Mg —
CTpOEHNUE XNOPOhuNIa, ero
AKTHBALIVA COJIHEUHON JHEPrHUEil.
MHKPO3JIEMEHTHL: B KAKHX
MOJIEKYJIaX COAEPIKATCS,
BbINOJAHACMAA DYHKUMA,
COACPIKAHNE B NPOAYKTAX MUTAHMSL,
[TocnencTeus nNepeao3upoBKU
MHUKPO3JIEMEHTaMH, Fe —
YCBANBACMbIE THITBI COCIUHEHUH
Kenesa. [ eMONpoTeUHsl,
FEMOLIHAHWH, NUTOXPOMBL. Cu —
YCBOCHHE M TPAHCNOPT MEAH.
benkn, coaeprkalune Meb.
[laTonornyeckue CHHAPOMBI
Menke 1 BunbcoHa, cBa3aHHbIE ©
MeTabONU3MOM MEAU.

ToKCHYHbBIE 3N1EMEHTHI
[Tepnoanueckoil cucTemel 1
opranusMa. Bausnue HenocraTtka
MAaKpO W MUKPO3JIEMEHTOB HA

KU BblE OPTaHU3MBbI.

XKupbl. 3aboneBanus venoseka,
CBA3AHHLIE C HAPYIICHHUSIMH
’KHPOBOTO 0OMEHA.
JucnunuaeMum.

Yrneroabl. 3adoneBatus YeIOBEKa,
CBSA3AHHLIE C HAPYIICHUSIMH
YIACBOAHOTO 0OMeHa. CaxapHblii
auaberT.

benkn. Ctpoenne. 3adonesanus
YEJIOBEKA, CBA3AHHEIE €
HapylIEHHAMH OEIKOBOro 0OMEHa.
OyHKUMK GenkoB. DEPMEHTDL.
Mexanusm aeicTrus. Kiaccel
(pE€PMEHTATUBHEIX PeaKLMIA.
KodepMeHTHI.

BuTamuHb 3KMPOPACTBOPHMBIE,
BOJOpPacTBOpUMBIE. [IpeBpalleHue

BUTAMHMHOB B ITUIIEBBIX
IPOAYKTAX».
[IpakTnyeckoe 3aHATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBD».
[IpakTnueckoe 3aHATHE
«JleHaTypauus OEIKOBY
[IpakTnueckoe 3aHATHE
«M3yueHne akTHBHOCTH
aMUJIa3bD».
[IpakTrueckoe 3aHATHE
«/Inanus (xknerouka
Tpayoe)».




BUTaMUHOB B aKTHBHBIC (DOPMBI
KO(epMEHTOB. ABUTAMHHO3BI.
OcHOBHBIE TUITBI META0OTNYECKUX
peakuui. buosneprernueckue
npoiuecchl. ['mukonus. ukn Kpeoca.
Ilenb nepeHoca 31€KTPOHOB.
OKuCIIeHHE )KUPHBIX KUCIIOT.
Karabonusm aMuHOKUCIIOT.
I'moxoneorene3. CUHTE3 yIII€BOJIOB,
0eJIKOB, )XKHPOB. MeTaboNuTHIECKIE
3abosneBanus. [IpakTuyeckoe 3aHsTHE:
«pelleHre 3a1a4 Ha SHEPTEeTUUCCKUN
oOMeH»

Krnerka. [Tonsitue MmemOpaHsI.
Oyukiuu memOpaHn. Busl Tpancnopra
B KJIETKY. MeMOpaHHbIe OpraHOU/IBI.
3a0oJieBaHMsI CBSI3aHHBIE C
HapyIIeHHEeM paboThl MEMOpPaHHBIX
oprases, 00JIe3HH HAKOTICHUSI.
Tumnbel KOHTAKTOB MEXTy KJIETKaMHU.
3HaYEHHUE MEXKKIETOUYHOU
KOMMYHUKAIIAU JJIST 3/T0POBbSI
opraHusma.

Anpo. YpoBHM yITakOBKH XpOMaTHHA.
XPpOMOCOMHBIE TEPPUTOPUH.
HememOpaHHBIC OpTaHOU/IBI.

Tewma 2.
MonexynsipHast
ouomnorus (20 1)

OcHOBHBIE BEXU pa3BUTHS
MOJICKYIISIPHOM OMOJIOTUH.
HyxiienHOBBIE KUCIIOTHI.

OCHOBHbIE TPUHIIUIIBI CTPOCHHUSL.
Marpuunslie cuHTe3bl. Perumnkanmus -
OCHOBA KJICTOYHOTO JICJICHUS.
[IpuHIUIIBI pEnIMKaUH.

Myrtanuu. YTo BI3BIBAET U3MEHEHHS B
ctpoenuu JHK. [Tpuniumnst
penapanuu. TpaHCKPUIILIKSL.
I'enetnueckuit kon. Tpaucmsanus.
OpraHnuzanusi TeHoMa BUPYCOB
[IpoTuBOBUpYCHBIE CPENICTBA,
MEXaHU3MBbI UX JICUCTBUSI.
Opranuzanusi reHoMa OaKkTepuit

[IpakTuyeckas pabora
«Brinenenue JIHK u3
OaHaHa.
[IpakTnueckas pabora
«Mogens JIHK-
OopUTaMm».

[IpakTnueckas pabora
«OmnpeneneHue kauecTBa
npenaparos JJHK ¢
MOMOIIBIO
CHEKTPOPOTOMETPUN»
(npu HanM4UUU
00opyI0BaHMs ).
[IpakTnueckas pabora
«PernukaTuBHAs MalIMHA

(urpa-




AHTHOaKTEpHUAIbHBIE MPENapaThI.
Opranuzanus reHoMa 3yKapruoT
['eHOMHOE peakTUpOBaHHE.

JIEMOHCTpAIIH ).
[IpakTrueckas pabota
« TP (Mmoxenn
aMITu(UKAIUAS HA
Oymare)».
[IpakTrueckas pabora
«Cumna mpoMoTopay.
[IpakTuyeckas padbota
«Penienue 3aga4d Ha
TE€HETUYECKUI KOJI.
[IpakTuyeckas padbota
«DonauHr OEIKOBY.
HccnenoBaTenbckas
pabota
«Pacmpoctpanenue
AHTUOMOTHUKOPE3UCTCHT
HBIX OaKTepHii».
[IpakTraeckas pabora
«Pabota B COBpeMEHHBIX
FeHESTHYCECKHUX 0a3ax
nanubixX. [IpoBenenue In
silico ananmsa
MOCJIEI0BAaTEILHOCTEH
TCHOBY.

Tewma 3.
®apmaxkonorug (28 4)

[Tonsatue o nexapctBax. [IpuHIUTIBL
H0JIX0/1a K MTOMCKY HOBBIX
JIeKapCTBEHHBIX CPEJICTB.

CKpUHMHT U €70 METOJIbI.

ITytu BBenenus JIC.
dapMaKOKHMHETHKA JICKAPCTBEHHBIX
BemecTB. BecackiBanue (abcopOrus)
nexapcTB. OCHOBHBIE MEXaHU3MBI
BcachiBaHUs. TpaHCopT
JICKapCTBEHHBIX BEIIECTB. [ eHBI U
Oenku epBoit ¢azbl
ouorpancopmanmu. [1yTu BeIBe1eHHS
JICKapCTB U3 OpTaHu3Ma. DKCKPEIHs 1
snuMuHanys. ['eHbl 1 6enku BTOpoit
¢a3b1 Ouorpanchopmanuu.
®apmakoguHaMuKa. I 1aBHOE 1
no0oYHOE, Pe30POTUBHOE U MECTHOE,
psIMOE, HENPSIMOE U PEIICKTOPHOE
JIEUCTBHE.

UccnenoBarenbckas
pabora «IKcrepuMeHTa
10 ONPEACIIEHUIO
TOKCUYHOCTH BEILIECTB HA
apTEMUIUAX.
[TpakTuyeckas pabota
«Kapra skcnipeccun
10(haMUHOBBIX U
CEPOTOHUHOBBIX
pEeLenToOpoOB B MO3Te
MBILLIE.
HUccnenosareanckas
pabota

«IloBeneHueckue TECTHI HA
peiOkax Danio rario.
CBetno-TeMHas Kamepay.
UccnenoBarenbckas
pabora
«IloBeneHuyecKke TECTHI




Buasl B3auMOJCHCTBYS JIEKAPCTB.
CHHEpPru3m M aHTarOHM3M Npu
COBMECTHOM JEHCTBUU
JICKAPCTBEHHBIX BELUECTB, HX
PasHOBHIHOCTH
TpancmemOpaHHblii CHIHANKHT.
THNbI KNETOUYHBLIX PELENTOPOB.
MeMOpaHHbIE, MOHHBIC KAHABI,
KaTAIMTUYECKHE U CONPSKEHHBIE C
G-0enKkaMn; BHYTPUKIIETOUHBIE!
LIUTOIJIA3MATHUECKHUE U SIICPHBIC.
MexaHU3Mbl NUTAHA-PELIENTOPHOIO
B3auMOAeHCTBUA. CENeKTHBHOCTD
(M30MpaTeNnbHOCTD) NEHCTBUS,
CBA3b «XMMHUECKaA CTPYKTYPA —
papmakonornyeckas akTUBHOCTb
BELLECTBY

dapMaKoIOrHuyecKoi MOIYIIALNK
CHUHANTHYECKOH XONMHEPruuCCKOn
nepenaun. MonexynspHbiii
MEXAHU3M ACHCTBNA U
(papmakonornyeckue ceoicTea M-
XONUHOONOKATOPOB,
raHrIModNOKaTOPOB U
KYPapenoaoOHbIX CPEACTB.
dapmakonoruueckas peryusuus
AKTHBHOCTHU aAPEHEPTUUYECKOTO
cuHanca. AJpeHOMUMETHKM,
anApEHOONOKATOPSI,
CUMIATOJIMTHKH.

MonexyasapHas gapmakonorus
AHTHAJINIEPTUYECKUX CPEICTB.
['MCTAMPHOBBIE PEUENTOPBL: TUMBI,
MOJIEKYIIPHas OpraHu3alusl.
Crabunu3zatopsl MeMOpaH Ty YHBbIX
KJIETOK. MOJIEKYJISIPHBIM MEXaHU3M
ACHCTBUS, OCOOCHHOCTH
KJIIMHUYECKOTO IPUMEHEHU S, TOUKH
TIPUIIOKEHNUS NEHCTBUS
MHTUOUTOPOB JIMMTHHBIX
MEIHATOPOB.

Mexanu3m NeHCTBHA |
IIPUMEHEHHE TIPENaparos,
CTUMYJIUPYIOLIUX NPOLECCH
UMMyHHTeTa. DapMakoJOTHYeCcKas

Ha pbIOKax Danio rario.
OTKpBITOE TIOJIEN.
UccnenoBarenbckas
pabota
«IToBeneHnyeckue TeCThl
Ha priOkax Danio rario.
CraiiHo€e MOBEIEHUEY.
[IpakTnueckas padbota
«BnustHue anpeHannHa
Ha CepJCYHbIE
COKpaIllEHUs
(mporpammHoe
obecrieueHue)».
[TpakTuyeckas pabota
«l'ucronornyeckue
npenapaThl UMMYHHOM
CUCTEMBI».
[TpakTuyeckas pabota
«I'ucronornyueckue
IpenapaTsl HEpBHOU
CUCTEMBD».




XapaKTepUCTUKA UHTEPJICUKIHOB:
MOJIy4eHHEe, MEXaHU3M JeHCTBUS,
npuMeHeHre. OCHOBBI
MaTo(U3UO0JIOTHH 0CTPO(Ha30BOTO
OTBETa, MEANAIUS BOCTIAJICHHUS.
MouexkynsipHbId MEXaHU3M
MIPOTUBOBOCHAIUTEIBHOTO IEUCTBUS
[JTIIOKOKOPTHUKOCTEPOUJIOB,
HECTEPOUIHBIX
MPOTUBOBOCTIATUTEIBHBIX CPEICTB.
[TonsiTHe 0 HApKO3€ M HAPKOZHBIX
npenapatax. KiierouHblit 1 HEpBHBIN
Hapko3. ®apmakonoruueckas
XapaKTePUCTUKA OTIEIbHBIX TPYIIIT
HAPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh ICUCTBUS HA
HEHTPATbHYIO CUCTEMY.
DuU3MOIOTUYECKHI COH; (a3bl CHa.
Buns! Hapymiennii cHa [lonstue o
MEMKaMEHTO3HOM CHE U
CHOTBOPHBIX Mpernaparax
(TUMTHOTHUKAX).

MonekysapHble  aCIEKThI
Horuuenuuu. OnuaTHbie
pELENnTOpPbl, UX TUIIBL.
DHkedanuHbl U SHITOPPUHBI -
9H/IOTCHHBIE JIMTAH bl OTTHATHBIX
pPELENTOPOB.

AHTUIICUXOTHYECKOE JICHCTBHE,
BIIMSIHUE HA (PYHKIIHIO
AKCTpANUPAMUTHON CUCTEMBI,
AMOLIMOHANBHYIO cpepy, pBOTHBIN
LIEHTp, apTepraIbHOE JaBJICHUE,
HEHTP TEPMOPETYIISAIHH.
MounekynsipHble MEXaHU3MBI
JIEUCTBUS HEUPOJIENTUKOB, BIIUSIHUE
Ha J10(haMUHOBBIE, CEPOTOHUHOBBIE,
aJpeHo- U TUCTAaMUHOBBIE
penenTopsl, UX ACUCTBUE HA
KJICTOYHbIE MEMOpPAaHBbI, Ha
JIETIOHUPOBAHNE TKAHEBBIX
MOHOAaMUHOB. [loTeHnuan-
3aBHCHMbIE HATPHUEBbIE
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Monynps «MoJeKyIspHbIE OCHOBBI
cenekuum» 9 knacc (68 yacon)

Tembl OcCHOBHOE coepKaHuE JlesTenbHOCTh

IIKOJIBHUKOB



Tewma 1.
MounexynspHas
ouosorus (20 u)

OcHOBHBIE BEXU pa3BUTUSA
MOJICKYJISIPHOM ouonoruu.
Hyk1enHOBbIE KUCIIOTHI.

OCHOBHBIE TPUHIIUIIBI CTPOCHHSL.
Marpuunslie cuHTE3bI. Perumnkanus -
OCHOBA KJICTOYHOTO JCJICHUS.
[TpuHIUIIBI pEnIMKanuH.

Myranuu. YTo BbI3BIBAET U3MEHEHHUS B
crpoennu JJHK. ITpuHume:
penapanuu. TpaHCKPUIILIHSL.
I'enernueckuii koa. Opranuzanus
reHoMa BupycoB [IpoTuBoBUpYyCHBIE
CpelCTBa, MEXaHU3MBbI UX JCHCTBUS.
Opraau3zanusi reHoMa OaKTepHid
AHTHOAKTEpHATBHBIC MTPETapaThI.
Opraauzanust reHoMa dyKapuoT [’
€HOMHOE PEIAKTUPOBAHUE.

[IpakTHueckas pabota
«Boiaenenue JAHK u3
OaHaHay.
[IpakTuyeckas padbota
«Mogens JIHK-
opUraMm.

[IpakTuyeckas padbota
«Ornpenenenne KauecTna
npenapatos JJHK ¢
MOMOIIBIO
CHEeKTPoPOTOMETPUL»
(pu HATUYWH
000pyI0BaHMS ).
[TpakTuyeckas pabota
«PennukaTuBHas MalIMHA
(urpa- JeMOHCTpAITHs ).
[IpakTuyeckas padota

« 1P (Mmonenn
aMIUIMpUKanus Ha
Oymare)».
[IpakTuyeckas padota
«Cuna mpomMoTopay.
[TpakTuyeckas pabota
«Pemnienne 3amau Ha
TEHETHUYECKHUM KOJ.
Tpancaanusy.
[IpakTuyeckas pabota
«DonauHr OEIKOBY.
UccnenoBarenbckas
pabota
«Pacmpoctpanenue
AHTHOMOTHUKOPE3UCTECHT
HBIX OaKTEpUii».
[IpakTnueckas pabora

«PaboTta B OBpeMEHHBIX
FCHETHYECKHX 0a3zax
naHHbIX. [IpoBeaeHwme In
silico ananmsa
MIOCJIE0BATEIHLHOCTEMH
TECHOBY.




Tema 2.
MomnekysipHble OCHOBBI
reHeTuku (20 )

[Ipenmer renetuku. Kpatkas ucropus
pa3BUTUS MIPEACTABICHUS O
HACJIEACTBEHHOCTH.

OT reHa K MpU3HAKY: KaK paCKpacuTh
kota. Uto Ttakoe npusHak? I1yTs oT
reHa 1o npusHaka. Myranun. AJuiend.
['eTepo3uroTsl 1 TOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHBIE
aJUIeIIN.

I" ensl cTposT opranusm. BrintoueHne
U BBIKJIFOUEHHE OOJIBIIOr0 Habopa
reHoB. Kak KJIeTKy MOHUMAIOT, KaKue
TeHbI JOJDKHBI pab0TaTh.

JluckpeTHoe Haciaea0BaHUE
PU3HAKOB. 3aKOHBI MeHens: 0 uH
T'eH - OquH npu3Hak. Cxema
CKpeIIMBaHus. 3aKOH €AMHO00pa3us
TrUOpPUA0B MIEPBOTO MOKOJEHUS. 3aKOH
pacuierieHus: Ipu3HaKa BO BTOPOM
MOKOJICHUH. 3aKOHBI MeHIes:
HECKOJIBKO T€HOB - HECKOJIBKO
npu3HaKoB. JurudpugHoe
ckpeurBanue. HezaBucumoe
pacxoxienue xpomocoM. ClierieHHoe
HacJe/J0BaHUeE.

Bs3aumopeiicTBre reHOB. AJUIEIILHOE U
HeayieapHoe. OnpeeneHue noJja.
[TonoBbie xpomocombl. Camiiel 1
camku. Biausinue pakropos
OKpYy>Karolei cpeapl. XpOMOCOMHOE
onpezaenenue nojua. [lomoseie
xpomocoMsl. [Ipobnema
JOIIOJTHUTEIIBHOU X-XpOMOCOMBI Y
XKEHUUH. TpeX1BeTHbIE KOIIKH.

Ponesas urpa «Annenny.
HUccnenoBareanckuil
poeKkT MyTareHHsie
(akTopsbl.

Ponesas urpa «Cynp6a
KJIeTKW». [ eHbI-
MEPEKII0YATEIIH.
[IpakTrueckoe 3ananue
«AJTOPUTMBI 151
KIIETOK.

[IpakTrueckoe 3aganue
«Enunoo6pasue nmepBoro
MTOKOJICHUS».
[IpakTrueckoe 3aganue
«PacuienieHue Bo BTOpoM
MTOKOJICHU».
UccnenoBarenbckuid
MPOEKT «3aKOHBI [
Meunnens B
SKCIEPUMEHTEY.
[IpakTnueckoe 3ananue
«Pemerka [lenneray.
[IpakTrueckoe 3amanue
«Hacnenosanue,
CLEIUIEHHOE C TIOJIOMY.
[IpakTrueckoe 3ansTHE
«B3auMoaeiicTBUS TeHOB
(MonenupoBaHuE CUHTE3a
Y TPAHCIIOpPTa MUTMEHTA B
KIIETKY)».

Tewma 3.
MonekyinsapHsle
OCHOBBI CEJIEKIINU

(28 u)

['enbl B monynsnusix: BEJIMKOE
paBHoBecue. [lomysiuus. HacToTsl
BCTPEYAEMOCTH MPU3HAKA U
annens. YpaBHeHue Xapau-
Baitn6epra. [Tonynsmuu
MEHSIIOTCS: YUCICHHOCTD,
MUTrpanus u BeIOOp cymnpyra.

[IpakTnueckoe 3aganue
«YacToTs! amienei,
TeHOTUIIOB U
(EHOTHUTIOBY.
Uccnenosareanckuil
MPOEKT «AHaIU3
TeHETUYECKOM




@DakTOpbl, KOTOPHIE BHIBOJAAT
MOMYJISIUIO U3 paBHOBECUsl Xapiu-
BaiinOepra. YnciaeHHOCTh
nonyisuuu. Ponesas urpa
«9¢dexT ocHoBaTens». peid
reHoB. Myranuu. Heciyuaiinoe
cKpemuBanue. M3ossmus.
[Tommyssinuy MeHArOTCA:
€CTECTBEHHBI 0TOOP. MexaHu3m
JENUCTBUSI €CTECTBEHHOT'0 0TOOpA.
JBroKyumii oroop.
MoaundukanuonHas
M3MEHUYUBOCTh. CTaTUCTHUECKHE
0COOEHHOCTH MOIU(PHUKATMOHHON
n3meHunBocTy. HacnenoBanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonnuectBeHHble TpU3HAKH.
CpenoBast U3MEHYUBOCTD
npusHaka. Koapduunent
HacJIeqyeMOCTH npu3Haka. OTBeT
Ha oTOO0p. [lonck renos

KOJIMYCCTBCHHBIX MMPU3HAKOB.

OZ[HOHYKJ'IGOTI/I)IHBIG BapuaHThbI T'CHOB.

JAHK-unn. [IoJJTHOr€eHOMHBIN aHAJIN3
acCoIMaInu.

«OMBI» Hag reHOMOM. IToctrenomuas

apa. OOpaTHas reHeTHKa.
«OMHUKCHBIE» UCCIIEJOBAHUS.

ITIpoteom, metabonom. JlomecTukarus

Y IIEHTPBI TCHETUYECKOTO
pazHooOpasus. [loucku pactenuii ¢
«XOPOIIUMI» TIPU3HAKAMH IS
genoBeka. L{eHTpbI reHeTHIeCKoro
pazHooOpa3us. Hukonait iBanoBuu
Basuiios. Cenekuus.
KombOunanmonnas u rubpuaHas
cenekuus. ['ereposuc.

CTPYKTYPbI HOIYJISILIUU
(Ha OCHOBE 3aKOHA
Xapnu-Baitabepra)».
Ponesas urpa «9¢dexr
OYTBUTIOYHOTO
TOPJIBIIIKAY.

Poneas urpa
«EcTecTBEeHHBIN
oTOODPY.
HccnenoBarensckue
paboThl
«Monudukanronnas
M3MEHUYUBOCTh
pacTeHHi B mpenenax
BallIero MecTa
KUTEIIbCTBAY.
[IpakTnueckoe 3ananue
«ATPOHOMBD».
[IpakTnueckoe 3ananue
«I"omonornyeckue
PsABI HaCTIeICTBEHHOU
U3MEHUYUBOCTHY.

COXpaHHUTh U U3YYUTH TCHBI, YTOOBI
MeHATh Oymymiee. Kak mpaBuiibHO
XpaHuTh redbl. Komtekmn
TeHETHYCCKHUX PECYPCOB PACTECHHIA.
[TpakTukym w/unm
UCCIICIOBATEIbCKUMN MPOCKT:
Metompl KyJIbTHBUPOBAHUS iN Vitro
JUTSL COXPAHEHUS TeHETHYECKUX




pPECYpCOB pacTeHUH U ISt
YCKOPEHHOM cenekiuu [ 'eneTnyeckue
LIEHTPHI B Ha1lIEH cTpaue. [ e
3aHUMAIOTCS TEHETHKOMN U
TEHOMHMKOU JIJIS1 HYX/]I CEITbCKOTO
XO035iCTBA.



