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HOACHUTEJBHASA 3AIIMCKA

AKTYyaJIbHOCTh U Ha3Ha4YeHHWe nmporpammsbl. [Iporpamma pazpaboTaHa B COOTBETCTBHU
¢ TpeboBanusIMH DeepanbHOrO rocyAapCcTBEHHOIO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOTO
obmrero oOpa3oBaHUsl, OPUEHTHPOBaHA Ha OOECIEUCHHE WHIUBHAYAIbHBIX NOTPEeOHOCTEH
oOy4JalIIUXCs W HaNpaBlieHa Ha JOCTHKEHHE IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHMS
OporpaMMbl  OCHOBHOTO  o0Omiero o0Opa3oBaHMsl €  Y4eTOM BbIOOpa  y4aCTHHKAMHU
00pa30BaTeNbHBIX OTHOIIEHUH KYpCOB BHEYPOUHOH AEATEIBHOCTH. JTO MO3BOJISIET 00ECTIEYUTh
eqUHCTBO 00s3arenbHblX TpeboBanuit ®I'OC Bo BceM NPOCTPAHCTBE IIKOIBHOTO 00pa3oBaHUA:
HE TOJIBKO Ha YPOKE, HO U 32 €T0 IPEJEIaMH.

AKTyanpHOCTh peai3alluyd JaHHOW MporpamMMbl OOYCIIOBIE€HAa CaMOil OCOOEHHOCTbHIO
IPOEKTHO-UCCIIEIOBATENbCKON  JEATENbHOCTH. JTa JIEATENBbHOCTh JIEKUT B  OCHOBE
[IO3HABATEIBHOIO MHTEpeca peOeHKa, SBISETCS 3aJOrOM YMEHHUsS IUIaHHpOBaTh JIIOObIE
JIEHCTBUS 1 BAKHBIM YCIIOBUEM YCIEIIHOM peann3aunu uiaei. JIrooble n3MeHEeHHsI COBpPEMEHHOTO
oOmuiecTBa CBs3aHbl C IMPOEKTAMU U UCCIEIOBAaHUSIMU — B HayKe, TBOpYECTBE, OH3Hece,
oO1iecTBeHHONW XM3HH. [109TOMYy Ba)KHBIM 3JEMEHTOM pPa3BUTHS JUYHOCTU OO0YyYaroIierocs
aBIsgeTCA (POPMHUPOBAHUE OCHOBHBIX HABBIKOB IIPOEKTHO- UCCIIEA0BATEIBCKOMN AE€ATEIbHOCTH.

[Tporpammoii npeaycMoTpeHo (HOpMUPOBAHUE COBPEMEHHOTO TEOPETUYECKOI'O YPOBHS
3HaHUI, a TaKKe M MPaAKTUYECKOTO OMbITa paboThl € J1AOOPATOPHBIM 00OPYAOBaHUEM,
OBJIaJICHUE TMpPHUEMaMHU  HUCCIEIOBAaTENbCKOM  AESATENbHOCTH. MeToasl  OpraHu3anuu
o0pa3oBaTeNbHOM M HAyYHO-HCCIEAOBATENBCKOM  JIEATEIBHOCTH  MPEIyCMaTpUBAIOT
dbopmupoBaHre y OOyYarOmIMXCS HECTAaHJAAPTHOTO TBOPUYECKOTO MBIIUICHHS, CBOOOJIBI
CaMOBBIPAXEHHSI U UHJIUBUTYAIbHOCTH CYXACHHI.

JUis  TOJAHOrO yd4era MOTPeOHOCTEH yyalluxcst B IMPOrpaMMe  HCIOJIb3YeTCs
T pepeHIUpOBaHHBIN MOAX0/I, YTO CTUMYJIUPYET YUYaIIerocs K YBEJIHUEHHUIO MTOTPEOHOCTH B
UHANBUAYAJIbHOW, MHTEIJIEKTYaIbHOM U MO3HABATEIbHOU JESATEIIbHOCTU U PA3BUTHIO HAYYHO-
HCCIIEZIOBATEIbCKUX HAaBBIKOB. Ilporpamma craHeT BOCTpeOOBAaHHOM B MEpPBYIO OdYepenab
HIKOJIbHUKaMH, KOTOpbIE HMEIOT CTOWKHI HHTEpeC M COOTBETCTBYIOIIYIO MOTHUBAIMIO K
U3YYEHHIO NMPEAMETOB €CTECTBEHHO-HAYYHOT'O IIMKJ1a,6CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B noapocTkoBOM BO3pacTe ydamuecs NposBIISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WMIIU
MHOU 00J1acTH 3HAHWM, HAYYHOM HaIlpaBJIeHUH WIH NPOPECCUOHATBHON NeATeTbHOCTH. TakuM
o0pa3oM MpoucXoAuT GOPMUPOBAHME MMO3HABATEIHLHON U MPOdecCHOHATBHONW COCTABIISIONICH
JUYHOCTH, TIOMOTAeT Y4YalleMyCs B ONpEeACNCHUH OyIymero S>XU3HEHHOTO TYTH H B
npodeccnoHaTbHOM BBIOOpE MOCie OKOHYaHUs KoL, [10100HOT0 po/a 3auHTepecOBaHHOCTD
CTUMYJUPYET IOCTOSHHOE JKEJIaHHWE IIKOJIbHUKA K IO3HAHUIO HOBOIO, PACUIMPEHHUIO U
yIIIyOJIGHUIO COOTBETCTBYIOIIMX 3HAHUM, U

MOJYYCHHUIO HOBBIX B TOM YHMCIIE€ MPAKTUYECKUX HABBIKOB, a TAK)KE MOTHUBUPYET y4allerocs Ha
npo¢OpUEHTALIUIO.

[IporpaMma HamenaeHa Ha MOMONIb pPEOCHKY B OCBOGHHHM OCHOB OpraHM3alUd |
OCYILIECTBJICHUSI COOCTBEHHOH IPOEKTHO-UCCIEIOBATENBCKON JEeSTENbHOCTH, a TaKXkKe B
pUOOPETEHNN HEOOXOAMMOTO OTBITA JUTsl pa0OTHI HAJl MHAWBUYaTHbHBIM UCCIICIOBAHUEM WU
npoekToM. [IporpaMMa moMoXKeT MIKOJBHUKY B Ooyiee TIyOOKOM HW3YYE€HHH HHTEPECYIoIIen
€ro o0JIacTH €CTECTBEHHBIX HayK, a TaKXKe B MPHOOPETEHHH BAKHBIX COIMAJIHHBIX HABBIKOB,
HEOOXOMMBIX JUTSl TPOAYKTHBHOM COlMANN3alui U GOPMUPOBAHHS IPAXKTAHCKOH MO3HUIINU:

— HaBBIKA CaMOCTOATCIBbHOI'O pemcHuA AKTYaJIbHBIX HCCICAO0BATCIBbCKUX 1500040



NPAKTUYECKUX 3aJay, BKJIIOYAIOLIEr0 B c€0sl yMEHUE BMJIETh M aHAIM3UPOBATH MPOOJIEMBI,
HYX/IAIOIMeCs] B PELICHUH, YMEHHUE JEeTallbHO NpopadaThiBaTh M PEATU30BBIBATH CIIOCOOBI
paboTBl C HUMH, YMEHHUE IUIAHUPOBaTh COOCTBEHHYIO paboTy M CaMOCTOSTENBHO
KOHTPOJIUPOBATh CBOE MPOJIBUKEHHE K KEJIAEMOMY PE3yJIbTaTy;

— HaBbIKAa T€HEPUPOBAHUS U OpOpMIIEHHS COOCTBEHHBIX UEH, 00J€UeHHs UX B YIOOHYIO
VIS paclpocTpaHeHust Gopmy;

— - HaBBbIKa YB@XHUTEJIHHOI'O OTHOLIEHMS K YYKUM B3TJIS1aM U HJEAM, OOPMIIEHHBIM B
paboTax Apyrux e, Ipyrux aBTOPOB — BJIAAEIbIEB HHTEUIEKTyaJIbHOM COOCTBEHHOCTH;

— HaBbIKa MYOJIMYHOTO BBICTYIUIEHHUS Mepe]] O0JIbIION ayIuTOpUEl, apryMEHTUPOBAHUS U
OTCTaMBAaHMS CBOEH TOYKM 3pEHUS, OTBETOB HAa BOINPOCHI CBEPCTHUKOB U  B3POCIbIX,
yOexX/1eHus IPYyruX B CBOEH MPABOTE, MPOJBUKECHUS CBOUX UJEH;

— HaBblka palOThl CO CHENHAIM3UPOBAHHBIMH  KOMITBIOTEPHBIMU  MPOTPaAMMaMH,
71a60paTOpHBIM 000PYAOBaHUEM, TEXHUUYECKUMU YCTPOUCTBAMU, OUOIUOTEUHBIMU (DOHIAMU U
UHBIMH PpECypCcaMi, C KOTOPbIMH MOXET OBbIThb CBSI3aHA IPOEKTHO- HCCIIEA0BATEIbCKAS
NESITENBHOCTD MIKOJIBHUKA.

Kpome Toro, pabGoTa IIKOJIBHMKAa HaJ NPOEKTOM WJIH HCCIEAOBaHUEM OyneT
CIOCOOCTBOBATh U PA3BUTHIO €TO aJIEKBATHONW CAMOOIICHKH.

BapuaHThl peaju3anuu nporpaMmmsbl 4 (pOpMbI IPOBEICHUS 3aHATHH.

JlanHasi mporpaMMa paccyuTaHa Ha paboTy co HIKoJbHHKaMu 5-9 kiaccoB. Ilemarory
Ba)KHEE AKIIEHTUPOBATh CBOE BHHMMAHUE HE CTOJILKO HAa KayecTBE pe3ysibTaTa MPOEKTa WU
UCCJIEIOBAaHUs, CKOJIBKO HA TOM, YTOOBI y4YalllMHCS MOJy4asl 3HAHUS B TOM YHUCIE M 4Yepes
BBITIOJTHEHHE NTPAKTUYECKOTO 3aaHUs, J€J1ajl BIBOJbI U YMO3AK/IFOUEHNs HA OCHOBAHUU CBOETO
UCCJICIOBAaHUS, YYMJICA CpaBHUBAThb €ro pe3yJbTaThl C TEOPETUYECKUM MaTepuaioM |
UCCIICIOBAaHUSIMU JPYTUX IIKOJBHUKOB. TakuM 00pa3om, HIKOJIBHUK OCBOUT OCHOBBI TPOEKTHO-
UCCIIEZIOBATEIbCKON JIEATENbHOCTH W TPUOOPETeT HAaBBIK KPUTHYECKOTO OTHOLICHHUS K
MaTepuany.

[Iporpamma pa3buta Ha MOJYNIH, KOTOPbIE MOTYT OBITh MCIIOJB30BAHBI JIMOO YaCTUYHO,
au0o monHocThio. Tak Moaynb «Kak JKMBOTHBIE UM pacTeHUs MPUCIOCAOIMBAIOTCS»
(2BOJIIOITMOHHAST DKOJIOTHSA) TpEAroiaraeTcs Uisl M3yd4eHHs B S5 WM 6 Kjlacce B TeEYEHUE
onnoro roaa (34 udaca B rox). Moaymu «OCHOBBI pacTEHHUEBOACTBa» U «BHOTEXHOIOTHS»
paccunMTaHbl Ha 68 YacoB M MOT'YT ObITh PEaIM30BaHbl B TeueHUU 2-X jeT (o 34 yaca B ron)
uin B TedeHuu | roga (68 dacoB B roja). Bo BTopoM ciydae BO3MOKHO MPOXOXKIEHHUE 000X
moayinei («OCHOBBI pacTEHMEBOJCTBa» B 7 uiM § kiacce, «bruoTexHonorun» B 7 uiam § Kmacce).
AHaJOTUYHO MOJYNHU «MOJeKyNIsSpHble OCHOBBI (PU3HUOJIOTHH U (PApMaKOJIOTUN» U
«MonekynspHble OCHOBBI CEJIEKIHI» PACCUUTaHbl HA 68 YaCOB M MOTYT OBITh pEain30BaHbI B
TeueHuu 2- x net (mo 34 yaca B roa) wiu B TeueHuu 1 roga (68 yacoB B roxa). Bo BTopom
clly4ae BO3MOXHO MPOXOoxAeHHe o0oux monynen («MoyeKkynsipHble OCHOBBI CEIeKIUU» B §
kiacce, «MoJeKyssipHble OCHOBBI (U3MOJIOTHH U (papMakosoruu» B 9 kiacce).

MoOXHO pPEKOMEHJIOBATh HCIOJb30BaTh MoOAynn «Kak JKMBOTHbIE U pacTEHHs
npucnocabiuBaroTcs», «OCHOBBI pacCTEHUEBOACTBAY, «MOJIEKYyIsIpHbIE OCHOBBI CEJEKLUN» B
Ka4ecTBE HENpEphIBHOTO oOpa3oBatenbHOro mmkiaa (5-9 kmacc mo 1 wacy B Henmenmoo) Juis
KJIACCOB arpoOMOTEXHOJIOTHYECKOW HampaBieHHOCTH. Monynu «Kak >KMBOTHBIE M pacTeHHUS
npucrnocabnuBatoTcs», «buorexnonorun» u «MomnekynspHble OCHOBBI (DUM3HOJIOTHUU U
(hapMakoJIOruM» B Ka4eCTBE HEMPEPBIBHOTO 0Opa3oBaTenbHoro 1ukia (5-9 kimace mo 1 yacy B



HEJIEJI0) JUIA KJIACCOB OMOTEXHOJIOTUYECKOTO MIIM MEIUITMHCKOTO HATIPaBICHHIA.

B3aumocBsi3b ¢ mnporpammon BocnuTaHus. [IporpamMmma kypca BHEYpOUHOU
NESTENBHOCTH pa3paboTaHa C y4yeTOM PEKOMEHIAIUN MPUMEPHON MPOrpaMMbl BOCIUTAHUS,
YUUTBHIBAET ICUXOJIOTO-TEJarorn4ecKue OCOOEHHOCTH JIaHHBIX BO3PACTHBIX KaTEropuil. 3To
MO3BOJISIET Ha MPAKTUKE COEIMHUTH O0YUaIOIIyI0 ¥ BOCIIUTATENbHYIO JAESITENLHOCTD earora,
OPUEHTUPOBATH €€ HE TOJBKO HAa HMHTEJUIEKTYyaJIbHOE, HO U Ha HPAaBCTBEHHOE, COLIMAJIBHOE
pa3BuTHE peOeHKa. ITO MPOSBIISIETCS:

— B TPHUOPUTETE JHUYHOCTHBIX PpE3YJbTATOB peAM3alUU IPOrpaMMbl BHEYPOUHOMU
NESATENbHOCTH, HAIIEAIIUX CBOE OTPAXKEHHUE W KOHKPETHU3ALMI0 B NPHUMEPHON Iporpamme
BOCITUTaHHS;

— B BO3MOXKHOCTM KOMIUIEKTOBAHMSI PAa3HOBO3PACTHBIX TPYIIl [JIl OpraHu3aluu
npo(QOPUEHTAIIMOHHON JESATEIILHOCTH UIKOJIBHUKOB, BOCHHUTATEILHOE 3HAUYE€HHE KOTOPBIX
OTMEUaeTCs B MPUMEPHOI Mporpamme BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (OpMax 3aHSATUH NJIS MIKOJLHUKOB, 00€CIIeYNBAIOIINX OOJIBIIYIO MX
BOBJICUEHHOCTh B COBMECTHYIO C MI€1aroroM M APYTUMHU JE€TbMU JESATEIbHOCTh U BOZMOXKHOCTD
o0pa3oBaHusl HA €€ OCHOBE JIETCKO-B3pPOCIBIX OOIIHOCTEH, KIIIOUEBOE 3HAYEHUE KOTOPBIX IS
BOCIUTAHMS OJYEPKUBAECTCS IPUMEPHOUIPOrpaMMOIl BOCIIUTAHHUS.

Oco0enHocTu padoTHI yuHMTessl MO NMporpamMme. 3ajgadya y4ddTeNss COCTOMT B TOM,
4TOOBl COMPOBOXKAATH MPOIECC MPodecCHOHATbHOW OPHEHTAlMU IIKOJbHUKA, PacKphIBas
NOTEHIIMAJ KaXX/I0r0 Yepe3 BOBJIEUEHHE B MHOTOOOPA3HYIO JI€ATEIbHOCTh, OPraHM30BaHHYIO B
pasubix ¢opmax. I[Ipu »TOM pe3yiabTaToM palOTHl y4HUTENs B TMEPBYIO OuUepedb SIBISETCS
JMYHOCTHOE pa3BUTHE Yyyamierocs. JIMYHOCTHBIX pe3yJbTaTOB YYMUTEIb MOXET JOCTHYb,
yBJIEKasi YUEHHKAa COBMECTHOM M MHTEPECHOM UM OOOUM JAESTEeNIbHOCTBhIO, YCTAHABIMBAS BO
BpeMsi 3aHATUN JOOpOKeIaTeNbHYI0, MOJIIEPKUBAIONIYI0 aTMochepy, HaChIMas 3aHITHS
LEHHOCTHBIM COJIEP>KaHUEM.

[IpumepHas cxema NpOBEICHUSI 3aHATHI IO IPOTPaMME:

1. OO6bsicHeHNE TEOPETHIECKOTO MaTepraa o TeMe.

2. TlogroroBka K OKCICPHMEHTAIBHOMY 3aHITHIO, OOCYXKICHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHS.

3. TlpoBejeHne NPAKTUYECKOTO 3aHATHS — OCHOBHAs 3ajlaua OCBOECHHME METOJOJIOTHH
JTAHHOTO SKCIIEPUMEHTA.

4. Tlo OKOHYAaHHMH TMPEUIOKUTH  JCTSAM, KOTOPBIC 3aMHTEPECOBAINCH  JAHHBIM
HKCIEPUMEHTOM, pPa3BUTh €ro B HCCIEAOBATEIbCKUNA MpoeKkT. i 3Toro HeoO0X0oauMo
00CyIUTh 0OBEKTHI, KOTOPbIE YYEHUK OYyJIEeT UCCIIeI0BaTh, COCTABUTh IUIAHIKCIIEPUMEHTA.

5. Tlomoub yYEeHHKY MPOAHAIN3UPOBATH PE3YJILTAThI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIIEI0BATENBCKON AESITENIBHOCTH IIKOJIBHUKOB MOKHO
B IIpoIlecce 3alllUThl WMH CBOMX pabOT B paMKaxX IIKOJBHOW HAYYHO- MPAKTUYECKOU
KOH(EpEeHIIHH.



COJIEP’)KAHUE KYPCA BHEYPOUHOU JEATEJBHOCTH

Moayas «Kak KMBOTHble W PpacTeHHs] NMPHCNOCAOIUBAIOTCH» (IBOJIIOIUOHHAS
akojorus) 5-6 kiaaceo! (34 yaca)

1. Mot uccnedyem scuswie oovexkmot (6 uacos)

CBolicTBa U CTpOEHUE KUBBIX OpPraHU3MOB (CTpoeHHUE KJIeTKH). Bua, ocobb — opranusm
KaKk enuHas cucrteMa. Apantanuu (npucnoco6nenus). llonstue romeocTtaza KHUBOTO
opranu3Ma. CriocoObl €ro MoAaepKaHusl.

[lonsatue BapmaTuBHOCTH mpu3Haka. MccnemoBaTtenbckue padoThl «Bcee nu (CHHUIBI,
Oenku, Oepessl U T.1.) oguHakoBbie? DOTOKBECT.

Orpanudenust Mopdosoruyeckux u ¢u3noIoruueckux ananrtanuii. [louemy opraHu3Mbl
HE CTaHOBSTCS OECKOHEUHO OOJBIIMMH, MaJICHbKUMHU, BcesiAHbIM. [IpakTuueckas pabota
«CocTaBisieM KHUTY PEKOPIOB PACTEHUM U )KUBOTHBIX HAIIIETO Kpash».

2. Bausanue okpyscarowieii cpeowt na scuevte opzanuzmol (12 uacos)

dakTopbl OKpyXaromeid cpenbl (abuoTuyeckue, OMOTUYECKHUE, AHTPOIIOTCHHBIE).
[Ipumepbr  aOuoTHueckux  (AKTOPOB,  OKA3bIBAIOIIMX  OCHOBHOE  BIIUSHUE Ha
KU3HEACATEIbHOCTh KUBBIX OpPraHU3MOB: TEMIIEpaTypa, CBET, BIAXHOCThb. lIpakTuueckoe
3ansitue «llBer u Temmo» (KyOWKH JibJa B3BECUTh, MOJIOKUTH B yamku lletpu Ha
pasHoIBeTHYIO Oymary, depe3 30 MHHYT B3BECHTh 3aHOBO — KTO OBICTpee pacTasii).
[Ipaktnueckoe 3ansATHEe «YTO pacTBopsieTcss B BoAe» (dKcrepuMeHT <« Kuakuil 1om»).
[TpakTueckoe 3auatue «Auddy3us BeuecTB B Boge (pacTBOphl)», «JBHKEeHHE pacTBOPOB IO
uBeTky». [IpakTudeckoe 3anstue «Jlen mmaBaer B Bojae (aiicOepru, 3amep3aHue BOJIOEMOB).
[Ipaktnueckoe 3anarue «Jlegq mnpu 3amep3aHuu pacimupsiercs» (pa3pylleHHe KaMHA
(mouBoOOpa3oBaHuE), 3aMep3aHUE KIETOK).

OCHOBHBIE 3aKOHOMEPHOCTU MPHUCTIOCOOJIEHUS XUBBIX OPraHU3MOB K a0MOTUYECKUM
dakropam. IlpucnocoOiieHnss K OCHOBHBIM aOWMOTHYECKHM (akTopaMm: TeMIeparypa,
BJIQXHOCTh U cBeT. [Ipaktuueckoe 3anstue «lllyOa» (KyOuKM JbAa 3aBepHYTh B pa3HbIN
Martepuai, B3BecuTh). [Ipaktuueckoe 3ansAtue «IIUrMeHTBI» (MOXXHO pa3/leluTh Ha BaTMaHe
Kpacutenu u3 QuomactepoBy. [Ipaktrueckoe 3ansaTne «Kak >KMBOTHBIE IJIaBAlOT B BOJIEY
(OKCIIepUMEHT € MUMETKOM ).

UccnenoBatensckue padoThl «BrnusHue cBera (Tera, BIAXHOCTH, COCTaBa TMOYBHI) Ha
pacTeHus B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBHIX» (Ha JOCTYIIHOMMATEpHUAIE).

3. Bzaumooeiicmeus xncuevix opzanuimos (4 vaca)

buotnueckue Qakropbl. 3aKOHOMEPHOCTH Pa3BUTHUS MEXKBUIOBBIX B3aUMOOTHOIICHU.
KonBomonust (XUIIHUK-KEPTBA; Mapa3uT-X035iMH) DBOJIONUS CTpAaTEruid JAOOBIBAHUS THUIIIH.
CoumanbHocTh. Bupael-Bcenenupl. Ilepedenb pacrenuii- Bpenuteneil. MccinepoBarenbckas
pabora «HaOmioneHus 3a B3aMMOOTHOILIEHUSMU >KMBOTHBIX TMpPH  JOOBIBAHUM  THIIU
(KOPMYIIKK 17T TTHUI, JJIs TOPOJACKAX WM CEeIbCKUX JKMBOTHBIX). BeO-kamepsi».
HccnenoBatenbckas padbota «PacnpocTpaHeHne BU0B- CAHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeex 6 scusnu pacmenuii u sxcueomuvix? (6 uacos)

Antponorennbie (aktopsl. [IpaBma nu, 4To TMEPBOOBITHBIE JIOIU KWK B TAPMOHUU C
npuponoi. OjoMallHMBaHWE M TNPUPYUYEHUE IKUBOTHBIX M pacTeHHMil. 3ayem crnacaTh
BBIMUPAIOILIUE BUJBI, KaK 3TO Aenarb. KylbTypHblE pacTeHHs W UX Iukue npenku. [louemy
BAXHO HX COXpaHsATh. Pa3HooOpa3ue KyJIbTYypHBIX pPACTEHUHW MU HMX 3HAYEHUE B IKHU3HU
yenoBeka. KpacHas kaura Bamieit reppuropun. Ocobo oxpaHsieMble TEPPUTOPHH, 3aTIOBETHUKU



Poccun u mwmpa. Ilpakrtuueckas pabota «PazHooOpaszue KyJIbTypHBIX PAacTeHH B BalleMm
peruoHe.

UccnenoBarensckas pabora «BiusHue aHTPONOreHHBIX (PAKTOPOB HA  pa3BUTHE
pacTeHHil B ropojie/HaceIEeHHOM MTYHKTE».

Okckypcusi/mpaktudeckas padbora «OOIIT B BameM permoHe — yHUKAJIbHbIE OOBEKTHI
PUPOIBD».

5. Akonozuueckue nuwu (6 uacos)

buocdepa — ogna u3 BaxkHemux o6onoyek 3eMiau. YTo Takoe «IKOJIOTUYECKUE HUIIN U
KaKk oHU (popmupyrorcsa? PopMupoBaHHE 3HAHWM MO OMOPA3ZHOOOPA3UIO KUZHEHHBIX (DOpM,
MOBEJICHYECKUX MPUCTIOCOOTIeHUM, MOIUUKAIIMOHHAS W3MEHUMBOCTh (Ha 0a30BOM ypOBHE).
PactuTenbHble coo01IecTBa U UX TUTIBL. Pa3BUTHE M CMEHBI paCTUTEIBHBIX COOOIIECTB.

UccnenoBatenbekue paboThl « IKOJOTUUECKUE HUIIM BOKPYT Te€0sl — onucaHue (pakTopoB
oKpyxaromieit cpensi». MccnenoBatenbekue padbotsl «DeHonorndyeckue HabIOISHUS.

Monyab «OCHOBBI pacTeHHeBOACTBA» 7-8 Kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTEHHUEBOACTBO: OCHOBHBIC (DaKTOPHI BHIpAlIMBaHUSA pacTeHuil. Mcrtopus
pa3BuTHA arpoxuMuueckux 3HaHui (pabotel M.B. Jlomonocoga, FO. JIubuxa, byccenro, B.B.
Hokyuaesa, K.A. Tumupszea, [1.A. Kocteruesa, [{.H. [IpsuumnnkoBa u np.). Ilpaktuueckas
pabota «bouka JInbuxay.

2. Azpomexnuueckuii sxcnepumenm (6 uacos)

[IpaBuma 1OCTAaHOBKM — arpo3KCIepuMeHTOB. [locTaHOBKa  DKCIIEPUMEHTOB €
pacteHusiMU. BBIOOp TeMbl, COCTaBlIEHWE THUIOTE3bl, 1€MW M 3a7ad SKCHEpPUMEHTa IO
BBIPAILMBAHUIO PACTEHUN B KOHTPOJMpyeMOU cpene. KOHTpoiau, MOBTOPHOCTH, MPOBEACHUE
skcriepuMeHnTa. [lmanupoBanme okcnepumenTa. OIEHKa PeE3yJabTaTOB  OKCIIEPUMEHTA.
UccnenoBarennsckas pabora «@DakTopbl, BIUAOIIAE Ha MpopacTaHUe ceMsH (pocT
MPOPOCTKOB)».

OcCBO€HME TEXHOJIOTUHU KPYTJIOTOAUYHOTO BBIPALIMBAHMS CAJIATOB U MUKPO3EICHU
B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX yclIoBUsAX. COOp YCTAHOBKH JIS BhIpAIlIMBAHUS PACTEHUM
B KOHTPOJINPYEMBIX YCIIOBUSX.

3. Ponab xumuueckux snemenmos ¢ numanuu pacmenuii (20 uacos)

Bopna. PactBop. BbITsikka. AHMOHBI, KaTHOHBI, 3JEKTPONpPOBOAHOCT, U pH pactBopa.
Posmp XuMUYECKHMX BJIE€MEHTOB B NUTAHUM pacTeHuid. [loilyuyeHne mnUTaTENbHBIX BELIECTB
pactrenusimu. [IpakTrueckas padota «Cxembl MUTATEIBHBIX PacTBOPOB. PacueT 103 ynobpenmii
JUISl TUTATEIbHBIX PACTBOPOBY.

Yno0Openusi: opraHuyuecKkre, MUHEpaIbHBIC, MUKPOOUOJIOTHYECKHe. THIbI THUTaHHS
pacteHuil. BosaymHoe u MuHepaibHOEe (KOPHEBOE) TMMTAaHUE pacTeHui. TpaHcmopt
MUTATEIIbHBIX BEUIECTB PACTCHUM: BOCXOISIIIMNA U HUCXOIAIIMK TOK. BaxkHeWmue KaJIunHbIE,
dbochopHbie W a30THBIE YHOOpeHHs, WX CcBoWCTBA. l[IpocThie W CIOXHBIE YHOOPEHHS.
[Ipaktuueckas pabota «IIpaBuna cmemuBanus ynoopennit» [Ipaktuueckas pabora «I[lutanue
PACTEHHUI: TEXHOJIOTUS IPUTOTOBIICHHS TUTATEIBHBIX PACTBOPOB ISl PA3HBIX KYJIbTYP».

Poct m pasBuThe pacTeHWii: ATambl OHTOT€HE3a, (AKTOPHI, BIMSIOMIAE HA POCT
pacTeHMil: CBET, I'yCTOTa MOCaloK, MuTaHue, cyocrpar. [Ipaktuyeckas pabora
«MOHHUTOPUHT MUHEPAJIBHOTO MUTAHUS PACTCHUI.

Oco0OeHHOCTH MHUTAaHUSI PACTEHHUM a30TOM. A30T W €ro 3HAY€HHE B JKU3HHU PACTCHHIA.



@opMBbl a30Ta U UX IPEBPALICHUE B TIOYBE.

Uctounuku Qochopa mis pacrenus. 3HaueHue ¢docdopcoaepKainx COoeTUHEHUN B
kJeTke. Ponb Makpospruueckux coennueHuit pochopa B sHEpreTHIECKOM 0OMEHE.

Bnusnue kanus Ha  (Qu3MUecKHMe CBOMCTBA  MPOTOIUIa3Mbl, Ha  (EPMEHTHI
YIIEBOJAOPOJHOTO OOMeHa, CHUHTe3 OeiakoB Hu Ap. Ponb kamus B TOJJEpKAaHUU HOHHOTO
OanaHca B TKaHSX, B IIPOIIECCAaX CaMOPETYIISIUH.

PerynstopHas u cTpykTypooOpa3oBaTelbHasl poJib KajdblUs. Y4yacTue B 00pa3oBaHUU
KJIETOYHOM CTEHKH, OJIEP>KAHUU CTPYKTYPbl MEMOPAH U PETYJIALNS UX TPOHULIAEMOCTH.

3HaueHre MarHus B MeTaboIu3Me pacTeHuil. Marauii B coctaBe xjaopoduiia, CXOACTBO
XJIOPO(hUIUIA U TEMOTIIO0MHA KaK CBUJIETENBCTBO €JMHCTBA OPIaHUYECKOI0 MUPA.

Cepa M ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYpPHOW OpraHU3aluU KIIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUX.

MuxkpoanemenTsl. [IpencraBneHust 0 poi MUKPO3JIEMEHTOB B METa0OIN3ME PACTCHU.
Oco0OEHHOCTH TOCTYIUICHHSI MHKPOSJIEMEHTOB B pacTeHus. CHHEpru3M U aHTaroHu3M
AJIIEMEHTOB IUTAHUS PACTCHUM.

PactutenbHass JAMarHocTMKa W METOABl HICHTHU(UKAUU  HEJOCTaTKa/M30BITKA
arieMeHTOB nuTanus. [Ipaktuueckas padota «PacturenbHas AMArHOCTHKAY.

UccnenoBatenbckas pabora «OleHKa COCTOSTHUS KOMHATHBIX PACTEHHMM, pacTeHUN Ha
IIKOJIbHOM TEPPUTOPUHU, YCTAHOBKA NMPUYMUH MATOJIOTUYECKUX COCTOSIHUH (Ipu

HAJTUYIHH ).

UccnenoBarennsckas  pabora «OreHKa BIUSHUS  PA3IMYHBIX  AJIEMEHTOB  Ha
COCTOSIHUE pacTEeHUl (COCTAaBIECHUE PA3IIUYHBIX IOJIKOPMOK)».

4. Pezynamoput pocma pacmenuii. 3auguma pacmenuit (4 uaca)

[TonsiTne o perynaropax pocta pacteHud. CTUMYISTOPbl pocTa — (QUTOrOPMOHBI
(aykcuHbl, THOOEpesUIMHbI, LUTOKUHUHBI). MHrubutopel pocta pactenuii: 1. mpupoaHbie
(abciu3oBast KHCIIOTa M HEKOTOpble (DEeHOJbHBIE BellecTBa (MKyMapoBasi, KOpUYHAs,
CAJIMIIUIIOBAs K-ThI), 2. CHHTETHYECKHEe (MOP(hAKTUHBI, PETapAAHThI, 1€(OTUAHTHI, 1€CUKAHTHI,
repounuasl). UTOMOHUTOPUHT U OLIEHKA COCTOSHUS pacTeHuil. CoBpeMEeHHbIE CIOCOObI
MouutopuHra. I[lpaktuueckas pabora «DUTOMOHUTOPHHI M OILIEHKA COCTOSIHUSI PACTEHUH.
CoBpemeHHbIE CITOCOObI MOHUTOPUHTa.

HccnenoBatenbckass pabota «BiusHUEe rerepoaykcMHa Ha MpopacTaHue (pocT Ha
pa3HbIX CTAAMSIX, B PA3HBIX YCIOBUAX) PA3IUYHbIX PACTECHHUII.

3amuTa pacTeHMid OT BpeauTesiel: ocHOBBI Ouomerona. [Ipaktuyeckas pabora
«MHCcekTapuu: MpaBuiIa U yCIOBUS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomnas, necuanas u no4eeHHAs KyJabMypbl, UX HPUMEHEHUE 8 GbIPAUIUEAHUU
pacmenuii. Quzuonozus pacmenuil (8 uacos)

BopaHas, necuaHas v MOYBEHHAs KYJIbTYpbl, UX IPUMEHEHUE B BHIPAILIUBAHUM PACTCHUI.
[TpoBenenue Boabl B KopHE U ctebie pactenuid. [Ipaktuyeckas pabora
«KopneBoe naBieHue».

Boanblii pesxxuM pacTeHHil: cTpoeHHe YCThUIL: (AaKTOPbI, BIUSIONINE HA UX PACKPBITHE
U 3aKpbITHE. 3HAYCHHE MEXaHW3Ma PEryJsIUMU UCIapeHus Biaru pacreHueMm. [Ipaktuyeckas
pabota «IIpurorosienue npenapara yCTbHUI METOJOM CIEIKa».

UccnenoBatenbckue paboTel: «BnusHue ycinoBuil comepkaHUs pacTeHU  Ha
KOJIMYECTBO YCTBUILY.



@doTocHHTE3 — YHUKAJIbHBIM Mporecc pacTeHuil. TemHoBas u cBeToBas (asbl
dotocunTe3a. 3HaueHne POTOCUHTE3a IS )KUBBIX opranu3moB. [IpakTuueckas pabora
«DyHKIHOHANBHAS JMarHOCTHKA pacTeHuit o aKTUBHOCTH XJIOPOILJIACTOBY
HccnenoBatenbckas padota «Omnpenenenue xjaopopmmia A u b, orieHka hoToCHHTETHYECKOM
AKTUBHOCTH pacTE€HUM U (PAKTOPOB, BIUSIOLIUX HA HEEY.

@dakTOopsl pOCTa PACTEHUM: BO3AyX U asdpauus. [logzeMHOe nbpIXxaHue pacTEeHUM: COCTAaB
MOYBEHHOTO  BO31yXa, Ta3000MeH. [‘a3000MeH mpu OECMOYBEHHOM  BBIPAIIMBAHUMU.
[Ipaktuueckas pabora «Aspanus, CO2 u O2. [Ipixanue pacrenuit». Ilpaktuyeckas pabota
«/lpIxaHue pacTeHMil: OIIEHKa MHTEHCUBHOCTH JIbIXaHHS PACTEHUIU TIJIOI0BY.

HccnenoBatenbckue padboThl: «BnusiHre criocoba BeIpaliBaHus (COCTaBa MUTATEIbHON
CMECH, CXEMbI BHECEHHSI) HA POCT U Pa3BUTHS PA3IUUHBIX PACTEHUI.

6. Kyasmypnuoie pacmenus. Cospemennvie acnekmot cenexkyuu (20 uacos)

Kak uenoBek cran ucnosb3oBaTh pactenusi? CBsI3b pa3BUTHS LIUBUIN3ALMY YEIOBEKA U
oJoMalIHuBaHus pacteHuil. Jlomectukanus. Juckyccus «JlomecTukanus, BCe JIM pacTEHUS U
KUBOTHbBIE, KOTOPBIE JKUBYT PSIIOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCS? MOXKHO JIU CUUTATh
TapakaHa OJJOMAalIHEHHbIM >KUBOTHBIM?»

HacnenctBeHHOCTs M M3MEHUYMBOCTH — OCHOBHBIE CBOWCTBAa JKMBBIX OPraHU3MOB.
N3menunBocth. Buasl  usmenumBocTh. [Ipaktuueckas pabora «MoaudukanmoHHas
U3MEHUYUBOCTb (JTUCTHSI, UTOJIKH C OJHOTO JIEPEBA)».

I'en — marepuanbHBIi HOCHUTENb HACJIEICTBEHHOCTH M WM3MEHUMBOCTU. HykienHoBbIe
KHUCIIOTHI. Jlokanu3anus reHeTUYecKoro mMarepuaia B kierke. /lenenue kinetok. Permumkanus
JIHK. OcHoBHas mormMa MonekyispHoit O6uonoruu. Tpanckpumnius. Tpancnsuus. Myrtamum.
[TpakTnueckass pabora «l'eH — wuHCTpyKuuMs 1o cOopke KiIeTku (Ha Owucepe WM
KOHCTpyKTOpe)». Ilpaktnueckass pabora «Myrtanus Ha Oyrepbpome (060K 00BEKT u3
npenbIayiie paboTsl, I/1€ U3MEHEHUE MHCTPYKIHMK NPUBENET K M3MEHEHHMIO BHEUIHETrO BHJA
0o0BeKTa)».

D¢ dekT OyTBUIOYHOrO TOPJIBIIIKA U TeHETHYECKOe pasHooOpasue. Uto Takoe reHOaHK?
3adyeM COXpaHATh TEHETUYECKHE pecypchl pacTeHuii? (OCHOBHBIE CIOCOOBI COXpaHEHUS
TCHETUYECKHUX pPecypcoB pacTenuii (eX situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH TOMOJOTHYECKHX psAgoB. LleHTpHI
IIPOUCXOXKIEHUS KyIbTypHBIX pactennit H.M. Basunosau I1.M. XykoBckoro.

[IpaxkTnueckas padora mo rpynnam «OTKyAa Ha HalIMX CTOJAaX (hPYKTHI/OBOIIN/3IIAKMI».
OcHoBHBIE MeTonbl cenekuuu. [ ubpumuzanus. Dopmel  or6opa. OCHOBHBIE
HANpaBJICHUSA CENEKUMU: YIy4dlIeHHEe YPOKAaWHOCTH, YCTOWYMBOCTH K OHOTHYECKUM U
abuotnueckuM (akropam. [IpakTrueckas padora «BripamuBaem ropox. Kak nposectu
CKpEIIMBaHUE Y TOPOXay.

Ecte mmu  xu3up B mpoOupke?  BHOTEeXHONOTMS  KyJNbTYPHBIX  PACTEHHUHU.
UccnenoBarensckass  pabora  «BelpammuBanue  pacTeHMid B mpoOupke»  (MOXKHO
BOCIIOJIb30BaThCA Pe3yIbTaTaMH MPEbIIYIIHUX FKCIIEPUMEHTOB 110 COCTABICHHUIO TUTATENIBHBIX
PacTBOPOB JJIsl PACTEHUIA).

Kak uenoBex moxeT moauduuupoBaTh pacTeHusi? ['eHeTHueckoe peaakTUpOBaHUE.
CoBpeMeHHbIE TOAXOAbl W JOCTWKEHHUSI TE€HETUYECKOrO0 PEAaKTUPOBAHUS PACTEHUM.
[TpakTrueckas padora «['eHOMHBIC HOXHHMIIBI (MOAeIHpoBanue padothl cucteMbl CRISP-Cas).

7. Pacmumenvnas npooykuus. (8 uacos)



Hanzemuble u moa3emMuble opranbl pacteHuid. [loGer u Bugon3MeHeHHBIH mober
pactenuii. CiocoObl pa3MHOXKEHUSI PACTEHU.

[lomatTne o0 KadecTBE  MPOAYKTOB  mHTaHuA.  [IpoOremMbl  KOHKYpEHIHH
OTEYECTBEHHBIX MPOAYKTOB MUTAHHS C UMIOPTHBIMU. JIOTUCTHKA JOCTaBKU U CPENICTBA

COXpaHEeHHs] TMpOAyKTOB mnuTaHusd. llpaktudeckas pabora «llpegensHo gomMycTUMBIE
koHuentpauun (ITAK) u Metomsl KOHTposisi O€30MacCHOCTH PACTUTENBHBIX MPOIYKTOB
MIUTaHUS.

Muxkpo3senenb: MoJie3HOCTh W TexHojorusa. MccnemoBatenbckas pabora «OlieHKa
KayecTBa BhIPAIICHHONW MUKpO3eJIeHU» (1100 CBOs, TMOO U3 Mara3uHa).

XuMuyeckuid aHanu3 mpoaykiuu. OcHOBBI criekTpodoromerpur. IloTeHunnomeTpus.
Xpomartorpadus. Ilpaktuyeckas pabora «MeToabpl OLIEHKA KauecTBa pacCTUTEIbHOU
OPONYKIIMHM: XpaHEHHWE M COXPAaHHOCTh MUTATENbHBIX BEMIECTB» (MO0 JOCTYIMHOMY
000pyI0BaHHMIO).

UccnenoBatensckas pabora «Ompenenenne ButamuHa C MeTOIOM 0OpaTHOTO
TUTPOBAHUSA B IJI0JIaX HA PA3HOM CpPOKe (CrIoco0e) XpaHEHUs.

Monyab «buoTexHosorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozua (4 uaca)

[TonsiTe OMOTEXHONOTUH. 3a4eM YeTOBEKY OMOTEXHOJOTHH, B YEM UX MPEUMYIIECTBO
nepea XUMHUYECKUM CHUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJOTHUM: TMPOMBIILICHHbBIC
MUKPOOPTaHU3MBbI, KJIETKH W TKAaHU DPACTCHUH, KUBOTHBIX M YEJIOBEKAa, OMOKATaIU3aTOPHI.
[Ipaktuyeckas pabota «[Ipumepsl mpuMeHEHUS OMOIOTHYECKIX 0OBEKTOB B TBOCH KUZHIY.

Chipbe st OMOCHHTE3a U OLIEHKA €ro OMOoJIOTHYecKoi IeHHOCTU. OCHOBHBIE HCTOYHUKHU
yrieponaa, a3ota, ¢ocdopa, MUKpoOdIeMEHTOB. MccieqoBaHWe HOBBIX HCTOYHHKOB CHIPBS
(BKJTIOYasi BOMPOCHI €ro MpeABapUTENbHON 00paboTKH), pa3paboTKa HOBBIX MHTATEIbHBIX
cCpel, B TOM YHCJE BKIIOYAKONIUX OWOCTUMYJISITOPHI M JIpyTU€ JJIEMEHTHI YIpaBJiCHUS U
ONTUMM3AIUH MPOIIECCOB OMOCHHTE3a. METO bl ONTUMH3AIUUTTUTATEIBHBIX CPE.

2. Muxkpoouonozus (12 uacos)

[TonoxxeHne NMpoKapuoOTOB B cUCTEME opraHudeckoro mupa. CtpoeHue GakTepralbHON
kietku. Knaccudukanus 6axrepuit. Mopdonorus 6akrepuit. [IpocTbie U CIOXHBIE METOJIBI
OKpaimuBaHus Oaktepuil. @u3nonoruss OakTepHil: MUTAHUE, TbIXaHUE, POCT U Pa3MHOKECHHE.
3HaKOMCTBO C J0MEeHOM Apxeu (IKCTpeMO(UIBHOCTh, OCOOCHHOCTH CTPOCHHS KIIETKH).
Jlaboparopnast pabota «®DuKcHpoBaHHBIE TpenapaThl Oaktepuil. OnpeneneHue (HOpMbl
NPEAJIOKEHHBIX  KYJIBTYp MHUKPOOPTaHHW3MOB, HCHOJB3Yysl MPOCTOM METOA  OKPAaCKH»
Jlaboparopnas pabota «OmnpeneneHue THUMA KIETOYHOW CTEHKHM METOJOM OKpalIMBaHHS IO
I'pamy» (pu HaIU4YUK PEAKTHUBOB).

MomnouHnokucnoe u cnuptoBoe Opoxxkenune. dororpodHbie U XeMOTpo(dHBIE OaKTepUu.
Kunernyeckoe omnucaHue mpoliecca pocTa MHUKPOOPTraHM3MOB. ODKCIOHEHIMAIbHAS MOJIENb
poctra. Kunermka rubenu wmukpoopranusmon. JlaGoparopnas pabGota «llpuroroBnenue
MPUKU3HEHHBIX TPENapaToB MOJOYHOKHUCITBIX OaKTepuiiy».

[Tatorennsie Oaktepun. UyMHas majgodyka W uepHas CMEpPTh, OOTYIM3M, CTOJOHSIK,
Tyoepkynes. Mictopus 60pb0bI ¢ 6akTepuanbHbIMU HHGeKIusAMH. JlabopaTtopHas padoTa
«IloceB cmbiBa ¢ pyk Ha yvamku [lerpu». JlabopaTopHas pabora «Bblaenenue uncroit
KyJIbTypbl OakTepuil. Meroa pasBefeHuil. MeToj HCTOIIAIIIETo ITpuxay. JlaboparopHas
paborta «Mopdomorndeckass XapaKTepUCTUKA BBIICTICHHON YUCTOU KYJIbTYPBI:



XapaKTepUCTUKA KOJIOHUH, (hopMa OAKTEPUiA, TUT KIETOYHOU CTEHKIY.

BoiiHa OeckOHEUHOCTH: AHTHUOMOTHKM NPOTUB OakTepuil. MexaHU3Mbl JeHCTBUN
aHTUOMOTUKOB. MexKieTouHasi KoMMyHHKalus 6akrepuil. UyBcTBo kBOopyMma. JlabopaTopHas
pabora «CpaBHEHHE POCTa MUKPOOPTaHU3MOB Ha yarike 0e3 u ¢ J00aBieHus aHTHOUOTHKOBY
Uccnenoarensckas padora «llomck MHKpOOpPraHM3MOB O00JIaIalONIUX AHTAarOHUCTUYECKOU
AKTUBHOCTBIOY.

[Ipumenenne Gakrepuil yenoBekoM. KnHetnyeckoe onmucaHue OMOCHHTE3a MPOIYKTOB
MUKpOOpranu3smMamu. bakrepuu, KOTOpble MOryT pasjarath IacTuk. McciepoBarenbckas
pabora «Bbiaenenne MOJIOYHOKHUCIBIX OAKTEpUid, NCCIIEJOBAaHNE UXAKTUBHOCTH.

Muxkpoopranusmsl B arpoOMOTEXHOJIOTMH. VCKYCCTBEHHBIE acCOLMAllUM PAcTEeHHH ¢
MUKpoopranusmamu. lccrnenoBarenbckas pabora «BpineneHue OakTepuil MOJE3HBIX IS
pacTeHu.

3. Ddykapuomuueckue opzanusmvl ¢ Guomexnonouu (niecrHesvle zpudvl, OpPoIHCHCU,
eooopocau) (12 uacos)

[1necueBbie rpuObI NPOAYLEHTHI OMOJOTUYECKH aKTUBHBIX BELIECTB.

OO6m1as xapakTepuCTUKa JPOXKKENH caxapoMuleToB. IcTopus UCTONb30BaHUS APOAKEH
B TPAAUIIMOHHON  OWMOTEXHOJNOTMH. TEeXHOJIOTMM  BUHOAENUS H  XJeOoreueHwus,
CHEIMANM3UPOBAHHBIE pachl Apoxokeid. MerabonusMm npoxokeidl. Peakuus cnupToBOTrO
opoxenus. JlaGopatopnas pabora «lIlomcuer kieTrok mgpoxxked B Kamepe [opsieBay.
Jlaboparopnas pabora «OOHapy)EHUE MPOJTYKTOB CIIUPTOBOTO OPOXKEHUS: ITUIOBOTO CIIUPTA
U yriaekucioro rasza». [lomydeHue BTOPUYHBIX META0OJUTOB B Jpoxkax. [Ipoioku Kak
npoAyLEeHThl OnoTorauB. [lomyuenune 1eneBbix OEIKOB B IPOXKIKAX.

OCOOCHHOCTH BEreTaTUBHOTO M TMOJIOBOIO Pa3MHOXKEHHUS Y JpOXOKEH, 3HaYCHHE
U3Y4YEHHS] MUTO3a U IUTOKMHE3a JUIsl ONITUMU3AIUHU TPOLECCOB KYIbTUBUPOBAHUS IPOKKEBBIX
IITAMMOB, TIOHUMaHHs MPUYUH MNATOTEHHOCTH JApOXKeH M TpuOOB, IMOMCKA MHUIICHEH
GbyHTUIIMI0OB U pa3pabOTKHM HOBBIX JIEKAPCTBEHHBIX mpemnaparoB. JlaboparopHas pabota
«Habmronenne pa3MHOXKEHUS JPOXOKEBBIX KieTok». [Ipaktuueckas pabota «IlomydeHue
TBOpora M KeQupa Ha OCHOBE MOJIOYHOKHCIBIX Oakrepuit». Ilpaktuueckas paboTa
«OCHOBHBIE BUJIbI KBaca M HUX XapaKTEPUCTHKa»

«/Ipox>ku M MOJOYHOKHCIBIE OakTepuM, TNpPUMEHsIeMble Ui NPOM3BOJACTBA KBacay.
[Ipaktuyeckass pabora «CpaBHUTENbHBI aHAIM3 pa3BUTHS JPOAOKEH B adpOOHBIX W
aHa’poOHBIX ycnoBusx». [IpakTuyeckas pabora «MeToJbl OLEHKU CBOWCTB

XJICOOTEKapHBIX  JIpoXOoKer. (OCOOCHHOCTH TPUMCHCHHS TIPECCOBAHHBIX, CYIICHBIX U
WHCTaHTHBIX JIpoxoked». HMcciaenoBarenbckas pabora «BiusHue (U3HKO-XUMHUYESCKUX
(akTOpOB Ha KAa4eCTBO OMOTEXHOJIOTHUECKOM MPOyKIHH (KBac, Keup, ChIp, XJ1ed u ap.)».

Bogopocnu — mepcneKTUBHBIM OOBEKT MJisi TPOU3BOJICTBA O€lika U YIIIEBOJOB.
buoTrexHoIOrHYECKHUE METOBI OUUCTKH TBEPABIX, KUJAKUX OTXOJO0B U Ta3000pa3HBIX OTXOOB
npou3BojcTB. CTouHble BOABL. CXEeMBl OYHMCTKH. BHOMUIBTPHI, a’pOTEHKH, MCTAHTCHKH,
OKCUTEHKH. AKTUBHBIM WJ W BXOJAIIME B HEr0 MHUKpPOOpraHusMbel. Mcnosb3oBaHue
BOJIOPOCJICH B OYMCTKE CTOYHBIX BOJ. lcciemoBatenbckas paborta «BnusHue ¢usuko-
xuMH4YeckuXx (hakropos Ha poct Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennasn ungpopmavyus (8 uacos)

HacnenctBeHHOCT, M W3MEHUYMBOCTH — OCHOBHBIE CBOWCTBAa JKMBBIX OPraHU3MOB.
N3menunBocTh. Bunbl m3menunBocth. [IpakTrueckas pabora «Momudukanmonnas



U3MEHYUBOCTbH (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

I'en — marepuanbHbIi HOCUTENb HACIEICTBEHHOCTH M WM3MEHUMBOCTH. HykinenHoBbIE
KUCTOTHI. Jlokanu3aiusi reHeTHYecKkoro Marepuaia B kierke. Jlenenue kieTok. Permkanus
JIHK. OcHoBHast normMa MojekyispHOW Ouosioruu. Tpanckpumnuus. Tpancusmus. MyTtaiuu.
[Ipaktuueckass pabora «l'eH — wuHCTpykuMs 10 cOopke KiIeTku (Ha Oucepe WU
KOHCTpyKTOpe)». IlpakTnueckass pabora «Mytanus Ha OyrepOpone (1000 OOBEKT H3
npeabIayIe paboTel, I/ie U3MEHEHUE WHCTPYKIIMU MPHUBEAET K U3MEHEHHIO BHEIITHErO BHJIA
00BEKTa)».

5. Bupyconozus. (6 uacos)

[TonoxxeHne BHUPYCOB B cHCTeMe opraHudeckoro Mupa. CTpyKTypa M XUMHUYECKHUI
coctraB  BupycoB. Krnaccudukauus BupycoB. Penpoaykmuss  Bupyco. I[Ipocmotp
JOKYMEHTAJILHOTO (pUiIbMa O BUPYCaX.

Bupycbl - Bo3Oyautenu uHpEKUHOHHBIX Oone3Hed. OHkoBUpychl. bakrtepuodaru:
CTpoeHue, CBo#cTBa, mnpuMeHeHue. [Ipakrtuueckas pabGorta. «Meton pa3BeleHUN»
[TpakTnueckas pabora. « TurpoBanue 6akTepuodarony.

buonoruueckue mMeToapl 60pHOBI ¢ BUpyCaMHU.

6. Iennas unscenepus u 6uomexnonozuu. (8 uacos)

OcHOBbl TeHHOW wuHXkeHepuu. Bekrtopa. Crneunuduueckue QepmMeHTs OakTepHil.
[Ipaktuyeckass pabora «OHAOHYKJIEa3bl pecTpUKIuU (paboTa ¢  HYKJICOTUIHBIMH
MOCIIEZIOBATENLHOCTSIMU Ha Oymare)».

buorexHonorun mnpoayKuuu OENKOB B OakTEepHAIBHBIX KynbTypax. JlocTmkeHus
TEHHON MHXEHEPUHU U OMOTEXHOJIOTHUH.

CRISPR/Cas — cucrteMa aJanTUBHOTO HWMMYHHTETa OakTepUH U apXei.

[TpakTrueckas padota «I enHbie HOxHUIBI - CRISPR/Cas (moxenupoBanue Ha 6ymare)»['MO.

Meroas! nonyuenuss ' MO. Urpa-nuckyccus «Beiurpaii rpant Ha coznanne ['MO».

7. Buomexnonozuu 6 scusomnosoocmaee (8 uacos)

JloMecTUKalnMsi OCHOBHBIE JOMAILHUE JKUBOTHBIE, COBPEMEHHBIE JKCIIEPUMEHTAX IO
JIOMECTUKAIIMM >KMUBOTHBIX (JIUCUIA, HOPKA M JIp. — OKCIEPUMEHThl HAYYHOW IIKOJIBI
akanemuka bensesa). Jluckyccus «/lomectukanus, Bce M pPACTEHUS U JKUBOTHbBIE, KOTOpPbHIE
XKUBYT pSAIOM C 4YEJIOBEKOM MM OJOMAIHUBAIOTCSI? MOXHO 1M CUMTaTh TapakaHa
OJIOMAIIHEHHBIM KUBOTHBIM ?».

CoBpeMeHHBIE METO/bI B JKMBOTHOBOJICTBE: TPAHCILJIAHTALMSI SMOPHOHOB, XUMEPHBIE
KUBOTHbIE,  KJOHMpoBaHue. IlpakTtuueckas  pabora  «MeTonuka  KJIOHHPOBAHUS
(MonenupoBaHue Ha Oymare).

OcHoBHbIE€ 00JIE3HU KUBOTHBIX M POJIb MATOI€HHBIX MUKPOOPTaHU3MOB U Mapa3uTOB B
pa3BuTHM 3a00JIeBaHUIl JTOMAIIHUX >KUBOTHBIX W OCHOBHBIX Mepax OOphObl C HMMH; POJIb
MOJIE3HBIX MHKPOCMMOMOHTOB B OpraHu3Me >KUBOTHBIX. l[lojoxkutensHOoe © mMOOOYHOE
(oTpHLIaTENTEHOE) BO3/ICHCTBUM aHTUOMOTUKOB HA OPTaHU3M B XO/I€ JICUCHUSKUBOTHBIX; LIETIH U
3aJjaun BeTepuHapuu. bruoTexHomorus KOpMoBBIX mpemnaparoB. IIpakTudeckas padora
«CocTaBlieHHE palyoOHa IWTaHUS JKUBOTHOTO, PAcUeT pacxoJOB Ha COAEpPKAHUE».
HccnenoBarenbekast padota «O1ieHKa KauecTBa MOJIOYHOUITPOAYKIIUNY.

8. Buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHble MeToabl cenekiuu. [uOpuamsanusa. Popmber  ordéopa.  OcHOBHBIE

HAIPABJICHUS CEJIEKLIMU: YJIyYIIEHUE YPOKANHOCTH, YCTOMUNBOCTH K OMOTUYECKUM U



abuotnyeckuM (aktopam. IlpakTtuueckass pabora «BpipamuBaem ropox. Kak mnposectu
CKpELIMBAHUE y TOPOXay.

OcCHOBHBIE TOAXOABl CEJEKIMU U  OHUOTEXHOJIOTMH  KYJIBTYPHBIX  pPacTeHUH,
['uOpunuzanus, oTAaleHHas  THOpUAM3AIUs, HCKYCCTBEHHBIH  OTOOp,  TeTepo3uc,
TpaHcopMmalus, MyTareHe3, FreHeTHuecKoe pefaktuposanue). Mcropus cenexkuuu B Poccun u
MUpE, UICTOPHUS PA3BUTHUS BAXKHEHIINX COPTOB KYJIbTYPHBIX PACTEHUMN.

Kak genoBek moxxeT MoauduipoBath pacteHusi? ['eHHas uHxeHepus: pacteHuil: Uto
TaKoe TeHETHYEeCKas WH)KEHEpPHUs pacTeHUWd. TpaHcreHHble pacTeHus. MeToapl MOoaydYeHus.
OO6pa3oBanue omyxosiel y pacteHuil. ArpoOakrepuaiibHas TpaHchopmanus: Ti-mma3Mub.
I'east T-JIHK. MonekynspHo-reHeTHYeCcKrue MeXaHu3Mbl TpaHchopmaiuu. ['eHeTndeckoe
penaktupoBanue. COBpEeMEHHBIE MOJAXOAbl U JOCTHXKEHHUS T€HETUYECKOTO pPelaKTUPOBaHUS
pacrenuii. IlpakTrdeckas padora
«["'eHOMHBIC HOKHUIIBI (MoenupoBanue padoThl cucteMbl CRISP-Cas).

Ects mu xu3up B mnpoOupke? bBHOTEXHONOTHS KyJIbTYPHBIX pacTEHUM.
UccnenoBarennckas pabota «BeipamuBanue pacteHuil B mpoOUpKke (MOXKHO BOCIIOIB30BATHCS
pe3ynbTaTaMy MPEeIbIAYIINX AKCIIEPUMEHTOB MO COCTABJICHHUIO MHUTATEIbHBIX PACTBOPOB IS
pacTeHui)».

Monayas «MoJiekyJsipHble OCHOBBI (pu3HoJIoruu u papmakogorum» 9 kiaacce (68 yacon)
1. @usuonozuueckan xumus. (20 uacos)

Beenenme. buorennsie amementsl: opranorensl: O, C, N, H. AxrtuBHble (popmbI
KHCIIOPO/Ia, UX MOJy4YeHHE, HeUTpanu3alusi.

MakposiaeMeHThl: TPOLIEHT COACpKaHWs B OpraHU3Me, BBITIONHSAEMas (QYyHKIus,
colepkanue B mpoaykTax nutanus. Ca2+ - cBs3pIBaronue OCNKH, JCTIOHUPOBAHUE KaJbIIHS,
peryisius ypoBHsI KaJlbliid B OpraHU3Me: TOPMOHBI Iouek. Mg — cTpoeHue xjiopoduia, ero
AKTHBALIUS COJTHEYHOW SHEPTHUECH.

MukpodneMeHTsl: B KaKMX MOJIEKYJIaX COJIEpI)KATcs, BbITIOJNHAeMAass (QYHKIIHUSA,
coJiepkaHue B mpoaykTax nutaHus. [lociaencTBusi nepeao3MpoBKH MUKpOdJieMeHTaMu. Fe —
yCBaWBaeMbI€ THUIIBI COEAUHEHUN >kene3a. ['eMomnpoTenHbl, reMOoIMaHuH, HUTOXpoMmbl. Cu —
YCBOCHHME U TpaHcnopT Meau. benku, cogepxanume menb. [latomornyeckue cuHapombl MeHke
u BusbcoHa, cBsi3aHHbIE C META0O0JIM3MOM ME/IH.

Tokcuunble aneMeHTsI [leproauueckoi cucTeMBI U1 OpraHn3Ma. BiusiHue HegocTaTka
MaKpo ¥ MUKPOAJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarensckas padota «KonnuecTBeHHas OLICHKA COACPYKAHUS MHUKPOIIEMEHTOB
WJIM BUTAMUHOB B TUIIEBBIX MPOTYKTaX)

Kupsl. 3a0051eBaHMs YeIOBEKa, CBS3aHHBIE C HAPYIICHUSIMH >KUPOBOTO OOMEHa.
JucnunuaeMun.

VYrneBossl. 3a00JieBaHMs YETIOBEKA, CBS3aHHBIE C HAPYIIEHUSMHU YTIIEBOAHOTO OOMEHA.
CaxapHublii 1uader.

benku. Crpoenue. 3aboneBaHMs YeIOBEKa, CBA3aHHBIE C HAPYIICHUSMH OEIKOBOTO
oOmena. @ynkuuu OenkoB. depmentsl. Mexanusm geiictBus. Kiaccbl ¢pepMeHTaTHBHBIX
peakuuii. Kopepmentsl. [Ipaktuueckoe 3anstue «KauecTBeHHBbIE peakiuu Ha OpraHUYECKHe
Monekyibl». [Ipaktuueckoe 3ansatue «Jlenarypauust 6enkoBy IlpakTuueckoe 3aHsaTHE
«3yyeHue akTUBHOCTH aMuUIa3bly.

Butamunbl xupopacTBOopuMbIe, BoAopacTBOopuMble. IIpeBpallieHHe BHUTAMUHOB B



aKTHUBHbIE (POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OcHOBHbIE TUITBI METa0OIMUECKUX peakiuid. buosneprernyeckue npoueccsl. [ nukonus.
[Mukn Kpebca. llens mnepenoca 3iexkTpoHOB. OkucieHue >KUpHBIX KucioT. Kartabamusm
aMuHOKHUCHOT. [nmokoHeoreHe3. CUHTE3 YIJIEBOJOB, OENKOB, >KUPOB. MeTaboIuTHUYECKHE
3a0oneBanus. [IpakTuueckoe 3anaTue «Pemnienue 3a1a4 Ha SHEPreTHUECKUI 0OMEHY.

Knerka. Ilonstue memOpanbl. @yHKIIMM MeMOpaH. Buabl TpancnopTa B KJIETKY.
MeMOpaHHble OopraHOW[Ibl. 3a00JieBaHUs CBSI3aHHBIE C HapyLIeHHEM pabOThl MeMOpaHHBIX
opraHei, Oo0JIe3HM HakoIJIeHUs. THUIBl KOHTAaKTOB MEXJy KJIETKaMd. 3HadyeHHE
MEXKJIETOYHOM KOMMYHUKAIUU AJI1 340pOBbs opranusma. [Ipaktuyeckoe 3anstue «Jnanus
(kneTouka Tpayoe)».

SAnpo. VYpoBHM yNakoBKM  XpOMaThHa. XPOMOCOMHBIE  TE€PPUTOPUHU.
HememOpanHbie OpraHoU/IbI.

2. Monekyaapnas ouonozus. (20 uacos)

OcCHOBHBIE BEXH Pa3BUTHS MOJCKYJISIPHON OMOJIOTHH.

Hyxneunosbie kucnotsl. OCHOBHBIC TPUHIMIBI cTpoeHus. [IpakTudeckas pabora
«Boigenenne JIHK w3 Oanama». Ilpaktumueckas pabora «Momens JIHK-opuramm.
[TpakTnueckass pabora «Omnpenenenue kadectBa npenaparoB JHK ¢ momombio
cnexkTpodoromMeTpun» (MpU HAIUYUU 000PYAOBAHNUS).

Martpuunsle cuHTE3bl. Pernmkanuss — OCHOBA KJIETOYHOIrO JeneHus. [IpuHuuIbI
perunkanuu. Ilpaktuueckas pabora «PerumMkatuBHas MamMHa (UIrpa-AEMOHCTPALIHS)».
[Ipaktuaeckas padora «I11IP (Mmoxens ammmndukamms Ha Oymare)y.

Myrtanuu. Urto Bbi3biBaeT u3MeHeHus B crpoennu JIHK. IlpuHumner penapanuu.

Tpauckpunuus. [Ipaktuyeckas padora «Cusa mpoMoTOpay.

I'enetnueckuii kon. Ilpaktuueckas pabora «PemieHue 3amad Ha TEHETUYECKUM KO
Tpancnsuus. [Ipaktuueckas pabora « QoaauHT OEIKOBY.

Opranuzanus reHoMa BUpycoB [IpoTHBOBUpYCHBIE CpeACTBA, MEXaHU3MbI X JIEHCTBUS.
Opranuszanus reHoMa OakTepuii AHTHOaKTEpHAIbHbBIE Ipernaparsl.
HccnenoBarenbckas pabota «PacnpocTpaHeHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepHii»
Opranuzanus reHoma 3ykapuoT ['eHomMHOe penaktupoBanue. IIpakTuueckas pabora

«Pabota B coBpeMeHHBIX reHeTHYecKknX Oa3ax maHHbBIX. [IpoBemenue In silico
aHaJIM3a MOCJEN0BATEIILHOCTEN T€HOBY.

3. @apmaxonozus (28 uacoes)
[Tonsitue o nexapcrBax. [IpUHITUIIBI TOIX0/1a K TIOMCKY HOBBIX JICKAPCTBEHHBIX CPEJICTB.

Ckpunuar u ero Mertonsl. MccrnegoBarenbckas padoTa «IKCIEPUMEHTHI MO OMPEACICHUIO
TOKCHYHOCTH BEILIECTB HA aPTEMUAUIX).

IIytu BBenenusa JIC. dapmakoKkMHETHKa JIEKapCTBEHHBIX BellecTB. BcaceiBaHue
(abcopbums) nexapctB. OCHOBHBIE MEXAaHM3MBl BCAChIBaHMS. TpaHCIOPT JEKAPCTBEHHBIX
BeulecTB. ['eHbl n Oenku mepBoit ¢asbl 6uoTpaHchopmanuu. [lyTu BbIBeEeHUS JIEKapCTB U3
opraHu3Ma. DKcKpeuus U snuMuHanMs. ['eHbl u Oenku BTOpoil (a3el OuoTpancopmauu.
dapmakonuHamuka. [ 1aBHOe u 1mMoO0OYHOE, Pe30pOTHBHOE U MECTHOE, MPsIMOE, HENpsMOe U
pedrekTopHOE AcicTBUE.

Bunel B3aumopeiictBus sekapctB. CHHEPrM3M M aHTarOHU3M IPU COBMECTHOM
JIEMCTBUM JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmemMOpaHHbI CUTHAMUHT. THUIIBI KIETOYHBIX PeenTopoB. MeMOpaHHbIE: HOHHBIE



KaHajbl, KaTaJlUTHYecKue W  compsbkeHHble ¢ G-0enkamu;  BHYTPUKIIETOUYHBIE:
LIUTOIUIA3MATUYECKUE U sAepHble. MeXaHU3Mbl JUTaHA-PEUENTOPHOrO B3aUMOACIHCTBHUS.
CenexTuBHOCTh  (M30MpaTENbHOCTh) JEWUCTBHS, CBSI3b «XUMHUYECKass CTPyKTypa —
dbapmakorornueckas akTUBHOCTb BEIIIECTBY.

@apMakoIOTHYECKOW MOLYISALMNA CUHANTUYECKOM XOJMHEPTrUYECKOW Iepelayu.
MonekyasipHblii  MexaHU3M  JeicTBUS M (apMaKoJIOrMUYECKHE  CBOWCTBA M-
XOJUHOOJIOKATOPOB, TAHTIIMOOIOKATOPOB U KypapernoJoOHbIX cpencTB. Dapmakoioruyeckas
peryysiiivsi aKTUBHOCTU aJIpEHEPTrUYECKOro CHHarca. AJPEHOMUMETHUKH, aIpeHOOIOKATOPSI,
cumnatonutuku. [IpakTuyeckas pabora
«BnusiHMe afpeHaanHa Ha cep/IeYHbIe COKpaIEHUs (MPOrpaMMHOE 00ECIICUCHHE ).

MonekynspHass — ¢(apMakoJIOTHs  AHTUAJUIEPIMYECKHX  CPEACTB. | MCTaMUHOBBIE
peUenTophl: TUIIbI, MOJIEKYJIsipHas opranu3zanus. Ctabunmzatopsl MEMOpPaH TYYHBIX KJIETOK:
MOJICKYJISIPHBIA MEXaHM3M JIEUCTBHS, OCOOEGHHOCTH KIMHUYECKOTO NPUMEHEHMS, TOYKH
NPUJIOKEHUSI IEUCTBUS HHTUOUTOPOB JTUIUAHBIX MEIUATOPOB.

MexaHu3m JEUCTBHST W NPHUMEHEHUE IIPENaparoB, CTUMYJIUPYIOIIUX IPOLECCHI
uMMyHHTeTa. PapMaKoJIOTHUECKass XapaKTEPUCTUKA MHTEPICHKUHOB: IOJIYYEHUE, MEXaHU3M
neiictBusi, npumMeHeHue. OCHOBBI MaTOGU3HOIOTUU OCTPO(}a30BOrO0 OTBETA, MeEAHAIIMS
BOCITAJICHUS. MonexynsipHbIi MEXaHU3M IIPOTUBOBOCTIATIUTEIBHOTO NENUCTBUS
[IFOKOKOPTUKOCTEPOUI0OB, HECTEPOUIHBIX IPOTUBOBOCIAIUTEIBHBIX CpeAcTB. [IpakTnueckas
pabora «I'ucromornyeckue npenapaTbl UIMMYHHOU CHCTEMBIY.

[lonsTe O HapKko3e W HAPKO3HBIX npenaparax. KiIeTOYHBII W HEPBHBIM HAapKO3.
@dapmakojornyeckass — XapakTepUCTHKAa  OTACNBbHBIX  IPyNH  HAapKO3HBIX  CPEICTB.
[TocnenoBaTenbHOCTH NIEWCTBUS Ha IEHTpalbHYIO cucteMy. [IpakTtudeckas pabora
«I'ucrosornyeckue npenaparsl HEPBHOU CUCTEMBD.

®wuzuonornueckuid  coH; ¢a3pl cHa. Buasl Hapymenuii cHa [loHsTHE O
MEANKAMEHTO3HOM CHE U CHOTBOPHBIX MpernapaTtax (TMIIHOTHKAX).

MonekynspHble acnekTbl Houuuenuuu. OnuaTHble PEnenTopbl, WX THIIBL.
DHKe(anuHbl ¥ SHAOP(GUHBI - S3HIOT€HHbIE JTUTaH bl ONTMATHBIX PELIENTOPOB.

AHTUIICUXOTUYECKOE IeWCTBUE, BIUSHUE HA (YHKIUIO SKCTPATUPAMUIHON CUCTEMBI,
AMOLIMOHANBHYIO c(epy, PBOTHBINA LIEHTP, apTepUalIbHOE JIaBJICHUE, LEHTP TEPMOPETYIISALHH.
MonekynsipHble MEXaHHU3MBbl JIEHCTBUS HEWPOJIENTUKOB, BIUSHUEHAJ0(PaMUHOBBIE,
CEPOTOHMHOBBIE, aJpPEHO- W TUCTAMHUHOBBIC PELENTOPbI, UX JACHCTBUE Ha KIETOYHBIC
MeMOpaHbl, Ha JIEIOHUPOBAaHNWE TKAaHEBBIX MOHOAMHMHOB. [loTeHIMAaN- 3aBUCHMbIE HATPUEBBIE
KaHAJIbl KaK MUIICHH JIEWCTBUS MECTHBIX aHecTeTUKOB. CriocoObl MHrMOMpPOBaHUS MOTEHIIHAN-
3aBHCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMU aHecTeTukaMu. [IpakTuyeckas padora «Kapra
JKCIpeccur  10(aMUHOBBIX M CEPOTOHMHOBBIX  PELENTOPOB B MO3T€  MBILICHM.
HccnenoBarenbckas pabora «IloBependyeckne TecThl Ha ppiokax  Danio rario. Ceeto-
TEMHasI KaMmepay. Hccnenosatenbckas padorta «IloBeneHueckre TeCThl Ha phlOKax
Danio rario. OtkpsiToe money». Mccnenosatensckas padora «IloBefeHYeckre TECThl Ha
peiOkax Danio rario. CraiiHoe oBeICHHEY.

Monayas «MosekyJisipHbie 0OCHOBBI cesiekium» 9 kaacc (68 yaca)
1. Monexynapnas 6uonozusa. (20 uacoe)
OcHOBHBIE BEXH Pa3BUTHS MOJEKYJISIPHON OHMOJIOTHH.
Hyxneunossle kucinoTsl. OCHOBHBIE IPUHIMIIBI cTpoeHus. [IpakTuyeckas padbora



«Boeigenenne JIHK w3 Oanana». Ilpaktuueckas pabora «Moxens JIHK-opurammy».
[Ipaktnueckass pabora «Omnpenenenue kauectBa npenaparoB JHK ¢ momombio
cekTpoGoToMeTpUn» (IMpU HATUYUU 00OPYAOBAHHUS).

Matpuunble cuUHTE3bl. Pemnmkanuss — OCHOBa KJIETOYHOro JeneHud. [IpuHuumsl
perunkanuu. IIpaktuueckass pabora «PennukatuBHas MalivHa (UTrpa-AEMOHCTPALIHS)».
[Ipaktuueckas padora «I11IP (Mmonens ammudukanus Ha Oymare)y.

Mytauuu. Yto BeI3biBaeT u3MmeHeHuss B ctpoeHun JHK. IlpuHnunel penapanuw.

Tpanckpunuus. [Ipaktuyeckas padota «Cuiia mpoMOTOpay.

I'enernueckuii xoxa. IlpakTudeckas pabora «PemieHue 3amay Ha TeHETUYECKUH KOI»
Tpancnsuus. [pakTudeckas pabora « QoIauHT OEIKOBY.

Opranuzanusi reHoma BUpycoB [IpoTHBOBUPYCHBIE CPEACTBA, MEXaHU3MbI UX JIEHCTBUS.

Opranuzanus renoma 6akTepuil AHTHOAaKTepHuanbHbIe Mpenapathl. MccnegoBarenbekas

pabora «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit» OpraHuszaiusi reHoMa
sykapuoT ['eHomMHOe penakTupoBanue. [IpakTuueckas padbota
«Pabota B COBpPEeMEHHBIX TIeHeTHYCCKHX O0a3zax maHHbIX. I[IpoBenenme In silico anammza
MIOCJIEI0BATENILHOCTEN T€HOBY.
2. Monexynapnoie ocnoswl zenemuxu (20 uacos)

[Ipeamert renetuku. Kpatkas uctopusi pa3BUTHs NPEICTABICHUS O HACIEICTBEHHOCTH.

OT reHa K IMpU3HAKY: Kak packpacuTh kKota. Uto Takoe npusHak? Ilyte oT rena mo
npu3Haka. Myranuu. Asmenu. 1'eTepo3uroTel 1 rOMO3UTOThl. JIOMMHAHTHBIE U PELIECCUBHBIE
amnenu. Ponesas urpa «Amnenny. MccnenoBatenbekuil mpoekT MyrtareHHble (haKTOPBI.

I'ensl cTposr opranu3M. BkitodeHwe W BBIKIIOUEGHHE OoJblIoro Habopa reHoB. Kak
KJIETKMA TIOHUMAIOT, KaKhe TEeHbI JOJKHBI padotarh. PoneBas urpa «Cynnba xietku». I'eHbI-
nepekirouarenu. [Ipakrnueckoe 3ananue « AITOPUTMBI IS KIIETOK.

JIuckpeTHOE HaciaeA0BaHHME NMPU3HAKOB. 3aKOHBI MeHAENs: OJUH I'€H - OJIMH NPU3HAK.
Cxema ckpeluBaHusA. 3aKOH €IMHOO0Opa3usi ruOpuUIOB MepBoro nokojieHus. [Ipaktuyeckoe
3ananue «EgumHo0oOpa3ue mnepBOro MokoJIEHUs». 3aKOH paculerieHHus NpU3HaKa BO BTOPOM
nokoneHuu.  IIpaktuueckoe  3amanue  «PacmerieHue BO  BTOPOM — IIOKOJICHUUN.
HccnenoBaTenbCkuil MpoeKT «3akoHbI I'. MeHIens B SKCIIEpUMEHTE.

3akoHbl MeHiens: HECKOJIBbKO IT'€HOB - HECKOJIBKO MPU3HAKOB. JIurnbpuaHoe
ckpemuBanue. HezaBucumoe — pacxoxnaenue  xpomocoM. [Ipaktuyeckoe — 3amaHue
«Pemretka Ilenneray. CiieruieHHOE HAacjaeJOBaHHE.

B3anmoperictBrue reHoB. AiienpHOe W HeasuienbHoe. [IpakTtuueckoe 3aHsTHE
«BzaumoneiicTBUg reHoB (MOACIUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»
Onpenenenne mnona. IlomoBeie Xxpomocombl. Camibl M caMKH. BriusiHue QakTopoB
OKpyKaromien cpefpl. XpOMOCOMHOE — ompeneneHue 1nona. [lonoBele  XpOMOCOMBI.
[IpakTrueckoe 3aganue  «HacnenoBaHue, CIeTUICHHOe ¢ mosiom».  [Ipobnema
JOTIOJIHATENbHON X-XpOMOCOMBI Yy )KEHIINH. TpexX1BETHbIE KOLLIKH.

3. Moanexynapuovie ocnosul cenexuuu (28 uacos)

I'ensl B momymsauusax: Benukoe pasHoBecue. [lomymsimus. YacToTsl BCTpedaeMOCTH
npu3Haka W amiens. YpaBHeHue Xapau-BaitnOepra. Ilpaktuueckoe 3amanme «YHacToTsl
aisieneif, reHoTunoB M ¢GeHoTunoBy». MccnenoBaTenbCKui MPOEKT «AHAIU3 T€HETUYECKOM
CTPYKTYpbI OMYJISAIMU (Ha OCHOBE 3aKOHa Xapau-Balinbepra)y.

[omynaumm MEHSIFOTCSI: YMCIEHHOCTD, MUTPAIHsl B BEIOOD cynpyra. DakTopbl, KOTOpbIE



BBIBOJIAT MOMYJIALUIO U3 paBHOBecusi Xapau-BaiinOepra. YucnenHocts nomyssiiuu. Ponepas
urpa «9ddekr ocHoBarens». PoneBas urpa «3ddekT OyThIIIOUHOrO TopibimKay. peid
reHoB. Myranuu. Hecnydaiinoe ckpemmBanue. M3omsanus.

[Tomynsiuuu MEHSIIOTCSI: €CTECTBEHHBbIH O0TOOp. MexaHu3M JeMCTBHS €CTeCTBEHHOTO
otbopa. /I Bmwxkymuit oToop. PoneBas urpa «EctecTBeHHBINH 0TOOPY.

MoaudukarmonHas 3MEHUYUBOCTh. CTaTUCTUUECKUE OCOOCHHOCTH MOAN(DUKAITMOHHOMN
u3MeHunBocTH. MccaenoBarenbckue padboTsl «MoaupukalnoHHas U3MEHYHUBOCTh PACTEHUM B
MpeJeax Ballero MecTa )KUTEIbCTBAY.

HacnenoBanue kommuecTBeHHBIX Npu3HakoB. KonnuectBeHHble mpu3Haku. CpenoBas
U3MEeHYUBOCTh npu3Haka. Kosadduuuent nacnenyemoctu npusnaka. Otrset Ha otOop. [louck
TE€HOB KOJIMYECTBEHHBIX MpU3HAKOB. OJHOHYKIIEOTUIHBIE BapuaHThl TeHoB. JIHK-uwmm.
IlomHOreHOMHEII aHaJIn3 acCOLAAIINA.

«Ombl» Hany reHomoM. [loctreHomuast »pa. OOpaTHasi reHeTuka. «OMUKCHBIC»
ucciegosanus. [Iporeom, Mmetabonom. [IpakTrdeckoe 3aganne « ATPOHOMBD.

JlomecTuKkamuss U IEHTPHI T€HETHYECKOro pa3zHooOpas3us. [loucku pacteHuit ¢
«XOPOUIUMUY TPU3HAKAMH JJIA 4deloBeka. L[eHTpsl reHeTudyeckoro pasHooOpasus. Hukomai
NBanosuu Baswmio. Ceneknusi. KomOunammonnas u ruOpuaHas cenekuus. ['ereposuc.
[Ipaktnueckoe 3ananue «['omomornueckue psiapl HACIEICTBEHHON N3MEHUUBOCTH.

CoxpaHUTh M U3YyYUTh T€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBuiIbHO XpaHUTh
redsl. Komekuuyu reHeTuueckux pecypcoB pacteHuid. [IpakTukyM u/mim uccieaoBaTeabCKui
npoeKT «MeToabl KyJbTHBHpPOBaHHs (N VIO s COXpaHEHHsS TI'€HETHYECKHX PECypCOB
PacTEHUM U 711 YCKOPEHHOMW CEJIEKIUN.

['eneTnyeckue UEHTPHI B HallIeH cTpaHe. | 1€ 3aHUMAIOTCSI TEHETUKOM M TEHOMHUKOMW JIJIs
HYKJI CEJIbCKOT0 XO351MCTBA.

TIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJIBHOCTH
3aHATUST B paMKax [porpaMMbl HalpaBleHbl HAa  00ECMEYeHHWE JOCTHKCHUS
ITKOJTbHUKAMH CIEAYIOINX JMYHOCTHBIX, METANpeJMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.
JIn4HOCTHBIE pe3yJIbTaThI:

B cgpepe epascoanckoeo eocnumanus: TOTOBHOCTh K KOHCTPYKTUBHOH COBMECTHOM
NESTeTbHOCTH  TPU  BBIIIOJHEHWHM  WCCIEJOBAHMNA W TPOEKTOB, CTpPEMJICHHE K
B3aMMOTIOHUMAHHIO M B3aMMOTIOMOIIIH.

B cepepe nampuomuueckozo 6ocnumanus: OTHOLIICHHE K OHOJOTMH KaK K Ba)KHOU
COCTaBJISIIOIIEH KYJNbTYpPbI, TOPAOCTh 32 BKJIAJ POCCUHCKUAX M COBETCKUX YUYEHBIX B pa3BUTHE
MHUPOBOW OMOIOTMYECKON HAYKH.

B cghepe oyxosno-npascmeenrnozo eocnumanus: TOTOBHOCTh OIICHUBATh MOBEJCHUE U
MOCTYNKH C TO3WIUU HPAaBCTBEHHBIX HOPM M HOPM 3KOJOTHYECKON KYJIbTYphI; TIOHUMAaHHE
3HAYMMOCTH HPaBCTBEHHOTO ACIIEKTa JACATEIHHOCTH YEJIOBEKA B MEAULIMHE U OMOJIOTHN.

B cgepe scmemuyeckoeo éocnumanus: TOHUMaHWE POJM OMoNOTHH B (hopMUpoBaHUN
ACTETHYECKON KYIbTYpPhl THMYHOCTH.

B cepepe usuueckoco eocnumanus, @opmuposanus Kyibmypel 300p06ba U
IMOYUOHATLHO2O OIA20NONYHUA. OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO U YCTaHOBKA
Ha 37I0POBBIN 00pa3 )KU3HH (3710pOBOE MUTAHUE, COOIOICHIE TUTHEHUYECKUX MTPABUII U HOPM,



cOaJaHCUPOBAHHBIM PEXUM 3aHATUH U OTIbIXa, peryjspHas (usnueckas AaKTHUBHOCTB);
OCO3HAHWE TMIOCIEACTBUM W HENpUSATHE BPEAHBIX MPHUBBIYEK (yHOTpeOIeHHuEe aJIKkoroJs,
HapKOTHUKOB, KypE€HHE) U HMHBIX (opM Bpeda Mg (PU3NYECKOTO M IMCUXUYECKOTO 30POBBS;
coOmoieHue mpaBuil 0€30IaCHOCTH, B TOM 4YHCI€ HaBBIKM O€30IaCHOTO IOBEJCHMS B
OPUPOJHON cpefe; CHPOPMUPOBAHHOCTh HaBbIKA PEQIIEKCUHU, YIPABIECHHUE COOCTBEHHBIM
SMOLIMOHATBHBIM COCTOSIHUEM.

B cgpepe mpyooeozo 6ocnumanus; aKTUBHOE y4acTUE B PEILIEHUH MPAKTHUYECKUX 3a]ad
(B paMKax ceMbH, IIKOJIbI, TOPOJIa, Kpas) OMOJIOTrMYECKON U 3KOJOTMYECKON HANpPaBIECHHOCTH,
UHTEpeC K MPaKTUYECKOMY U3YUYEHHUIO Mpodeccuil, CBSI3aHHBIX ¢ OMOIOTHEN.

B cghepe sxonocuueckoeo ocnumanus: OpueHTalMs HAa IPUMEHEHHE OMOJOTHYECKUX
3HAHUM NpU PElIEHUH 3a1ad B OOJacCTH OKPYXKAIOIIEH cpeibl; OCO3HAHUE 3KOJOTMYECKUX
npobjeM U MmyTed UX pelleHHs; TOTOBHOCTh K Y4YacTHIO B TMPAKTUYECKON JeSTeNbHOCTU
DKOJIOTUYECKON HAIPABJICHHOCTH.

B cgepe nonumanus yemnocmu HAyuHo2o0 NO3HAHUA: OPUEHTALMS HA COBPEMEHHYIO
CHUCTEMY HAy4yHBIX MPEJCTaBICHUNH 00 OCHOBHBIX OHOJOIMYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBS3SX YEJOBEKAa C MPUPOJHOM M COLUMAIBHOW CpEou;

MOHUMAHHUE POJU OHOJOTHUYECKOM Hayku B (OPMUPOBAHHUM HAYUYHOTO MHUPOBO33PECHUS;
pa3BUTHE HAy4YHOW JHOOO3HATETHLHOCTH, HHTEpeca K OHOJIOTHYECKONM HayKe, HaBBIKOB
HCCJIeIOBATEIBCKOM IEATEILHOCTH.

B cpepe aoanmayuu x uzsmMeHAOWUMC YCA0BUAM COYUANLHOU U NPUPOOHOU CPeobl:
aZicKkBaTHasl OIICHKA W3MEHSIOMIMXCS YCIOBUW; TPHUHSATHE pEIICHUS (MHAMUBUIyabHOE, B
TPYIIIIE) B U3MEHSIOMIMXCS YCIOBHUSAX Ha OCHOBAaHWH aHaIHM3a OMOJOTHYECKOW HH(POpMAIUH;
MJIaHUPOBaHUE [IEUCTBUH B HOBOM CHUTyalluM Ha OCHOBAaHUM 3HAHMM OHOJIOTHYECKUX
3aKOHOMEPHOCTEM.

MeTanpeaMeTHbIe Pe3yJbTAThI:

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU NOZHABAMENbHBIMU QCUCTNBUIMU.
ba3oBbIe TOrH4YecKue ICUCTBHS:

® BLHIIBIATHL M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH OHOJOTHYECKUX OOBEKTOB
(s1BEHUN);

® YCTaHaBIIMBAaTh CYIIECTBEHHBIH TNpU3HAK KIAaCCUPUKAIMKU OUOIOTUYECKUX OOBEKTOB
(sIBTIEHUH, TIPOIIECCOB), OCHOBAHMUS JJ1s1 000OIIECHHS U CPAaBHEHHUSI, KPUTEPUHU TTPOBOIUMOTO
aHaIIN3a;

e c yu€TOM TPEUIOKEHHOW OWOJIOTMUECKON 3a/ladydl  BBISIBISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUHSI B pacCMaTpUBaeMbIX (pakTax M HAONIOJEHUSX; MpeiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEYUHIA,

® BLISBIATH JeUIUTH HHPOPMAIUH, TAHHBIX, HEOOXOAMMBIX JIJISl PEIICHUS TOCTaBICHHON
3a/1a4u;

® BLISBISTh NMPUYMHHO-CIIC/ICTBEHHBIC CBS3U TMPU W3YYCHHH OHWOJOTUYECKUX SIBICHUN U
MPOIIECCOB; JieJaTh BBIBOJABI C HCIIOJIB30BAaHUEM JICAYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3AaKIIOYEHHA TIO0 aHalorud, (OpMyYJIUpOBaTh THUIOTE3bl O
B3aMMOCBSI3SIX;

® CaMOCTOSITEbHO BBIOMpATh CHOCOO pelieHus ydeOHOM Ouosoruueckod 3anayu
(cpaBHHUBATh HECKOJILKO BAPUAHTOB PEIICHMUS, BRIOUPATh HAN0O0JIee MOAXOAAIINN C YIETOM
CaMOCTOSITEIBHO BBIJICJIEHHBIX KPUTEPHUEB).

basoBble ncciienoBaTenbeke 1eHCTBUS:




UCIIOJIB30BATh BOITPOCHI KaK UCCIIE0BATEIbCKII HHCTPYMEHT ITO3HAHUS;
dbopMyIHpOBaTH BOMPOCH], GUKCUPYIOIIHE Pa3PhIB MEXAY PEATbHBIM U KEIaTeIbHBIM
COCTOSIHUEM CHTYyalliH, OOBEKTa, M CaMOCTOSTEIHHO YCTAaHABJIMBATh HMCKOMOE W
TaHHOE;

dbopMupoBaTh TUMOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CY)KICHUH, apryMEHTHPOBAThH
CBOIO TIO3UIINIO, MHEHHUE;

IPOBOJUTH IO CAaMOCTOSITEIFHO COCTaBJICHHOMY IUIaHy HaOJIOJCHHUEe, HECIOXHBIN
OHMOJIOTUYECKUI  JKCIIEPUMEHT, HEOOJBIIOe HCCICAOBAaHUE [0  YCTAaHOBJICHHIO
0COOEHHOCTEH OMOJIOrUYECKOTO 00bEKTa (TIpoliecca) U3yueHus,

NPUYUHHO-CJICACTBCHHBIX CBSI3¢ii M 3aBHCHMOCTEH OHOJIOTHUECKHX OOBEKTOB MEXIY
co0O01;

OLICHMBAaTh Ha MPUMEHHMOCTh U JOCTOBEPHOCTh MH(OPMAIUIO, MOITYYCHHYIO B XOJ€
HAOJIIOICHUS U DKCTIEPUMEHTA;

CaMOCTOSITENIbHO  opMynupoBaTh 000OIEHUS U  BBIBOJABI 1O  pe3yibTaTaMm
MPOBENEHHOTO HAOMIOACHUS, OKCIIEPUMEHTA, BIAJACTh WHCTPYMEHTAMHU OLEHKH
JIOCTOBEPHOCTH TOJTYYEHHBIX BHIBOJIOB U 0000IICHUI;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIIee Pa3BUTHE OMOJOTUYECKUX TMPOIIECCOB U UX
MOCIIE/ICTBUS B AQHAJIOTHMYHBIX WJIM CXOJHBIX CHUTYyallUsX, a TaKXe BbBIJIBUTAThH
MIPEATNOIOKEHUSI 00 UX PA3BUTUU B HOBBIX YCIIOBHUAX U KOHTEKCTaX.

PabGora ¢c uadopmarmeii:

MPUMEHSITh Pa3UYHbIE METOJbI, WHCTPYMEHTHI M 3alpochl MpU TOHUCKE U OTOOpE
Ouoyorudeckoil MHGOpPMAIMKM WU JaHHBIX W3 UCTOYHUKOB C YUETOM MPEHJIOKECHHON
y4eOHOU OMOJIOTHYECKOM 3a/1auu;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH OMOJIOTUYECKYIO
MH(OPMAIIHMIO Pa3TUYHBIX BUIOB U (DOPM MPEACTABICHNUS,

HAXOJHUTh CXOIHBIC apPTrYMEHTHI (TIOATBEPXKIAIONIAE WM OMPOBEPTAIONINE OJHY U Ty XKe
UJICI0, BEPCHIO) B PA3TUYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

CaMOCTOSITEIBHO BBIOMPATh ONTUMANLHYIO (GOpPMYy TpPEICTaBICHUS HHPOpPMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3a7a4d HECIOXKHBIMH CXeMaMH, JAuarpaMMaMu, WHOU
rpaguKoi U UX KOMOUHAILIUSIMU;

OIICHUBATh HAJIEKHOCTh OMOJIOTUYECKON MHPOPMAIUU IO KPUTEPHSIM, MPEAT0KEHHBIM
yaHuTeNIeM WK CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO;

3alIOMHUHATh U CUCTEMATU3UPOBATH 6I/IOJ'IOFI/I‘ICCKYIO I/IH(i)OpMaHI/II-O.

B cghepe osnadenus ynusepcanvrvimu yueOHbIMU KOMMYHUKAMUSHBIMU OetiCmMEUIMU
OO0mieHue:

BOCIIPMHHUMATDH U (POPMYIUPOBATH CYKICHHUS, BbIpaXaTh SMOIIMH B IIpoliecce
BBITIOJTHEHUSI IPAKTUYECKUX U JTA0OPaTOPHBIX paboT;

BBIpaKaTh ce0s (CBOO TOUKY 3PEHUSI) B YCTHBIX U TUCbMEHHBIX TEKCTAX;

pacro3HaBaTh HeBepOaJbHBIE CpeICTBA OOIICHWS, NMOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, 3HaThb M PACIO3HABATh NPEANOCHUIKA KOH(IMKTHBIX CUTYallUid M CMArYaTh
KOH(JIUKTBI, BECTH MIEPETOBOPHI;

MOHUMATh HAMEPEHUS JPYTUX, MPOSIBIATH YBAKHUTEIHHOE OTHOIIEHNE K COOECETHUKY H
B KOPPEKTHOH (popmMe POpMYITHPOBATH CBOM BO3PAKECHHUS;

B XOJ€ JIUalora W/WiM JUCKYCCHM 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXAaeMOil
OMOJIOTUYECKOW TeMBI U BBICKA3bIBaTh UJEH, HALIEJICHHbBIE HAa pelIeHne OMOIOTHIeCKON



3aJa4u ¥ NoJiiepKaHue OJ1aroKeaaTeJIbHOCTH O0ILEHuS;
® COIIOCTaBIIATb CBOM CYXIEHUA C CYXICHUSMHM JPYTHX YYAaCTHUKOB JUajora,
0oOHapyKUBaTh Pa3JINYUs U CXOACTBO MO3ULIUI;

® MyONWMYHO TPEACTABIATH PE3yJbTAaThl  BBIMOJHEHHOTO OMOJOTHYECKOTO  OIbITa
(dKCTIEpUMEHTA, UCCIEIOBAHUS, IPOCKTA);

® CaMOCTOATENIbHO BBIOMpaTh (opMaT BHICTYIUICHHS ¢ Y4Y€TOM 3aJad Mpe3eHTAlUH M
0COOEHHOCTEN ayJTUTOPUU U B COOTBETCTBUHU C HUM COCTABJISITh YCTHBIC U TUCHMEHHbBIE
TEKCTHI C UCIIOJIb30BAaHUEM HJLTFOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHas AeITSABHOCTD (COTPYIHUYESCTBO):

® [IOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIUBUIYAJILHON pabOThl IPpH
pelIeHN KOHKPETHOM OHOJ0ruueckoil mpobsemMbl, 0OOCHOBBIBaTH HEOOXOJUMOCTH
MIPUMEHEHHMSI TPYNIOBBIX (POPM B3aUMOJICHCTBUS MPU PELICHUU OCTABICHHON yuyeOHOU
3aJa4u;

® [IpUHUMATh II€JIb COBMECTHOM AEATENBbHOCTH, KOJUIEKTUBHO CTPOUTH AECUCTBUS MO €&
JOCTI)KEHUIO: paclpeiesTh pOJd, I0TOBapUBATHCS, 00CYX/IaTh MPOIecC U Pe3ysbTar
COBMECTHOMU pabOTHI;

® yMmeTh 00OOLIATh MHEHHUS HECKOJBbKUX JIIOACH, MPOSIBISATH TOTOBHOCTH PYKOBOIUTH,
BBIIIOJIHATB IIOPYYEHUS, TOTUUHATHCS;

® UIAHUPOBATh OPTraHU3ALMI0 COBMECTHOH pabOThI, ONpEAENsATh CBOIO poiib (C yd4éTom
MPEANOYTeHUH M BO3MOXKHOCTEH BCEX YYACTHMKOB B3aMMOJACHUCTBUS), paclpelessTh
3aJaud MeXJy 4IeHaMH KOMaHJbl, Y4acTBOBaThb B TIPYMIOBBIX (Gopmax padoOThI
(oOcyxaeHusi, 0OMEH MHEHUSIMU, MO3TOBBIC IITYPMbI U UHBIE);

® BBHINIOJHATH CBOKO YacTh PabOTHI, JOCTUTaTh KAaYeCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIPABJICHUIO U KOOPJIUHUPOBATH CBOM JICUCTBHSI C APYTUMH YWICHAMH KOMAaH/IbI,
® OIICHMBATh KAaYECTBO CBOCTO BKJIAJa B OOIINI MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIHLHO
cOpPMYTMPOBAHHBIM YYAaCTHHKAMU B3aWMOJICHCTBUS; CpPaBHUBATH PE3YJIBTATHI C
MCXOJHOM 3a/layeil W BKJIAJ KaXKIOTO YJeHa KOMAaHJbl B JOCTHXKEHUE DPE3yJhTaTOB,
pasnensaTh cdepy OTBETCTBEHHOCTH W TPOSBISATH TOTOBHOCTh K IPEIOCTaBICHHIO
0oT4€Ta Nepe rpyIon;
® OBJIAJIETh CHUCTEMOH yHHMBEPCAJIbHBIX KOMMYHUKATHBHBIX JICHCTBHH, KOTOpAs
oOecrieunBacT C(HOPMHPOBAHHOCTh CONMAIBHBIX HABBIKOB M AMOIMOHAIBHOTO
WHTEJUIEKTA IIKOJbHUKOB.
B cgepe osradenus  ynusepcanvHuiMu  YUeOHbIMU — PE2YSIMUBHLIMU — OCUCTNEUSMU:
Camoopranuzanusi:

® BBIIBJIATH NMPOOJIEMBI U PEUICHUS B JKU3HEHHBIX U YYEOHBIX CHUTYaAIUsX, HCIIONb3Ys
OMOJIOTHYECKHE 3HAHUS

® OpHUEHTHPOBATHCS B PA3JIMYHBIX I[OAXO0JAaX MPHUHATUS pPEIICHUH (MHIMBUIYaJIBHOE,
MIPUHATHE PELIECHUS B IPYIIIE, IPUHATHE PEILICHUI IPYIION);

® CaMOCTOATEIbHO COCTAaBJSATh AITOPUTM pEIlIeHUs 3ahaud (WM ero 4acTh), BHIOMpPATH
croco6 peuieHus: yueOHOM OMONIOrHUecKOor 3a/1auu ¢ y4€TOM MMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEN, apTyMEHTHUPOBATh Mpe/jlaraéMble BApUAHThI PEIICHUI;

® COCTaBJSATH IUIAaH ACWCTBUHN (IJIaH peaju3alid HaMEYEHHOTO aJrOpUTMa peLIeHHs),
KOPPEKTUPOBAaTh  MPEUIOKEHHBI ~ alrOpUTM C  Y4€TOM  IONYYEHHS  HOBBIX
OMOIOTUYECKNX 3HAaHUH 00 N3ydaeMoM OMOJIOTHIECKOM O0BEKTE;

® JclIaTh BBI60p nu 6paTI> OTBCTCTBCHHOCTDL 3a PCHICHUC.



CaMOKOHTPOJIb (pediekcust):

® BJAJCTh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBALIMK U PEIICKCUH;

® J1aBaTh AJICKBATHYIO OLIEHKY CUTYallMH U MIPEAJIaraTh MiaH €€ N3MEHCHUS;

® YVYUNUTHIBATh KOHTEKCT W MPEIBUAETH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpH
pereHur y4eOHOM OMOJIOTMUECKOW 3aayu, aganTHpPOBaTh pelieHHe K MEHSIOUTAMCS
00CTOSATECILCTBAM;

® OOBSCHATH MPUYHUHBI TOCTHKEHUS (HEAOCTUXKEHHUS) PE3YJIbTATOB JAEATEIbHOCTH, aBATh
OLICHKY NpPUOOPETEHHOMY OMBITY, YMETh HAaXOJWTh MO3UTUBHOE B IPOU3OIIEIIICH
CUTYallUH;

® BHOCUTh KOPPEKTHUBBI B [I€ATEILHOCTb Ha OCHOBE HOBBIX  OOCTOSITENILCTB,
W3MEHUBIIUXCS CUTYallUl, YCTAHOBICHHBIX OIIMOOK, BO3HUKIIIHUX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YIbTATA LIETU U YCIOBUSAM.

OMOIMOHAJILHBIA MHTEIEKT:

® pa3InYaTh, HA3bIBATh U YIPABJIATH COOCTBEHHBIMHU SMOLMSMH U SMOLIUSIMU
ApYTrux,

® BBIBIATH U AHAIM3UPOBATH IIPUUMHBI SMOLIUIA;

® CTaBUTH ceOs Ha MECTO JIPYroro 4ejaoBeKa, HOHUMAaTh MOTUBBI U HAMEPEHUSIIPYTOro;

® pErylIMpoBaTh COCO0 BBIPAKEHUS IMOLIUH.

e [Ipunsrtue ceds u Ipyrux;

® OCO3HaHHO OTHOCHUTHCS K IpyrOMY YEJIOBEKY, €ET0 MHEHHIO;

® [pU3HABATh CBOE MPABO Ha OMIMOKY U TaKOE XKe MPaBO JIPYroro;

® OTKPBITOCTH Ce€0€ U APYTHM;

® 0CO3HaBaTh HEBO3MOYKHOCTbh KOHTPOJIUPOBATH BCE BOKPYT;

® OBJAJETh CUCTEMOM YHHMBEPCAJIBHBIX YUYEOHBIX PEryJISTUBHBIX JEHCTBUH, KOTOpas

obecreunBaeT (OPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHAS MO3UIIUS
JUYHOCTH), U KU3HEHHBIX HaBBIKOB JIMYHOCTH (ympaBieHUs coO0M, caMOJUCIMITINHEI,
YCTOWYMBOTO MOBEICHNUS).

IIpenmeTHbIe pe3ybTaThl OCBOSHUS IPOIPAMMBbI

B no3naBaTenpHOM (MHTEIUIEKTyalIbHOMN) cdepe:

— npuoOpeTeHne OmbITa HCIHOJIb30BAHUS METOJOB OHOJOTHYECKOH HAyKH C IIEJbI0
U3y4deHus OUOJOTUYECKHX OOBEKTOB, SBJICHUN U TPOILIECCOB: HAONIOJEHUE, OMHUCAHUE,
NPOBEJICHUE HECIOXKHBIX OHOJIOTUYECKUX OIBITOB W H3KCHEPUMEHTOB, B TOM YHCIE C
HCIIOJIb30BAaHUEM aHAIOTOBBIX M HU(PPOBBIX OUOIOTHYECKUX TPHOOPOB U HHCTPYMEHTOB,

— (opmupoBaHHWE YMEHHUS HMHTETPUPOBATH OMOJIOTMYECKHUE 3HAHUS CO 3HAHUSIMHU U3
Ipyrux y4eOHbIX MpeAMETOB ((U3MKH, XUMUH, Teorpaduu, UCTOPUHU, OOLIECTBO3ZHAHUS H T.
);

— (dopMupoBaHHE YMEHHUU pemath YydeOHbIE 3aJa4l OHMOJIOTMYECKOTO COICpPKAHHS,
BBISIBJISTh MPUYMHHO-CJIEJCTBEHHbIE CBS3HM, IMPOBOJUTH KAaYECTBEHHBIE W KOJIMYECTBEHHBIC
pacyerTsl, 1efaTh BbIBOJbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTAaTOB;

— (opmupoBaHUE YMEHHUS TUIAHUPOBATh Y4eOHOE UCCIIE0BAHNE WM POEKTHYIO padoTy
C y4eToM IOCTaBJIEHHON wLenu: (OpMyIupoBaTh MpoOJIEMYy, TMIIOTE3y M CTaBUTh 3aJlauu
UCCIICZIOBAaHUS, BBHIOMpATh AJCKBATHO TIOCTABICHHOW WENH METOABI, JENaTh BBIBOJABI IO
pe3yJibTaTaM MCCIIEI0BAaHUS UM POEKTHOU JEATENbHOCTH;

— (opMupoBaHUE HHTEpeca K YriyOJeHHI0O OMOJIOTMYECKHX 3HaHUU (TmpeanpoduabHas



MOATOTOBKA M TpodeccHoHaibHas OpPUEHTAlUs) M BBHIOOPY OHOJIOTHHM KaK MPOPUIBLHOTO
npeaMeTa Ha CTYNEeHH CPEAHEro MOJHOro oOpa3oBaHus s Oyaymied mpodeccroHaTbHOM
NESITENIBHOCTH, B 00JIacTH OWOJIOTHH, MEIWIIMHBI, JKOJIOTHH, TICHUXOJIOTHH, BETECPHHAPHH,
CEIIbCKOTO XO35HCTBA;

— BIIQJICHUE HaBbIKAMU palOThl ¢ HMH(OpMAIUENl €CTECTBEHHO-HAYYHOI'O COJEpPIKaHUs,
IpEeJCTaBIeHHON B pa3HO (opMe (B BHIE TEKCTa, TAOJUYHBIX JAHHBIX, CXEM, I'paUKOB,
auarpamMM, Mojeneil, n300pakeHHi), KpUTUYECKOro aHajlin3a HHQPOpMAlUMU U OLICHKU €€
JIOCTOBEPHOCTH;

— yMEHHME HHTErpUpoBaTh OWOJIOTMYECKHE 3HAHMS CO 3HAHUSMHU JPYTrUX Y4eOHBIX
IPEeIMETOB; HMHTEpEC K YINIYOJIEHUIO OHOJOTMYECKUMX 3HAHMM W BBIOOPY OHMOJIOTMHM Kak
npoQuIbHOTO TpeaMeTa Ha YpPOBHE CpelHero ooOmero oOpa3zoBaHus Juisi Oyayuien
podecCHOHATBHOMN AEATEILHOCTH B 00JACTH OUOJIOTHUU, MEIUIIMHBI, SKOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO031CTBA, MUIIEBOM MPOMBIIIIEHHOCTH, TICUXOJIOTHH, HCKYCCTBA, CIIOPTa - UMETh
YEeTKUE MPEACTaBICHUS O MaTepUATUCTHUYECKOW CYITHOCTH T€HOMOB >KHBBIX OPraHU3MOB H
PETYISINI0 UX paboTHI;

— 3HAHME OCHOBHBIX (AKTOPOB OKpYXarouleil cpebl, BIMSIIOUIMX Ha pPa3BUTHE H
CYILECTBOBAHUE )KMBBIX OPIraHU3MOB, aJaNTalluil K (paKTOpaM OKpY Karolel Cpeibl;

— 3HAHHME OCHOBHBIX IOJXOJOB OHMOTEXHOJOTHH, HCIOJIb30BAaHUSA €€ JOCTUKEHUH B
COBPEMEHHOM KHU3HU 4YEJIOBEKa, OCOOECHHOCTH HCIOJb30BAHUS >KUBBIX OPraHU3MOB JUIS
IIPOU3BOJCTBEHHBIX HYK] YEIIOBEKA;

— 3HAHWE OCHOBHBIX IOJXOJIOB CEJCKIMU W OWOTEXHOJOTHU KYJIbTYPHBIX pPAaCTCHUH,
XapaKTepu30BaTh TEHETUYECKU MOIU(MUIIMPOBAHHBIC PACTEHUS, ONEPUPOBATH IMOHSITHUSIMHU,
rudpuan3anus,  OTHalieHHas  TUOpUAM3alus, HCKYCCTBEHHBI  oTOOp,  reTeposuc,
TpaHcopMaIus, MyTareHe3, TCHeTHUECKOE PEIaKTHPOBAHNCE;

— TIOHMMAaHHEC MOJICKYIAPHBIX MEXaHU3MOB pCain3alnunu HaCHGHCTBeHHOﬁ I/IH(i)OpMaIII/II/I u
YMCHHUC CBO6OI[HO OIICPHUPOBATb OCHOBHBIMH IIOHATHUAMU MOJIGKy.IIHpHOfI OuoJIorun U ee
COBpPEMCHHBIX HaHpaBHCHI/II;'I — I'CHOMUKH, MCTAarCHOMHUKH, IIPOTCOMUKU

— 3HAaHHE OCHOBHBIX 3a00JIeBaHMI YCJIOBCKA, MCXAHHM3MOB HX Pa3BUTHA, croco0ax ux
JUArdHOCTHUKHU U JICUCHUA,

— (opmupoBaHrMe yMEHHUS WCIOJIB30BAaTh MOHATHWHBIN armmapaT U CHMBOJUYCCKUHN SI3bIK
TCeHETHKH, TPAMOTHOE NPHUMEHEHHE HAyYHBIX TEPMHUHOB, IOHSATUH, TEOPHI, 3aKOHOB JIJIsi
00BsicCHEHUsT HAOII0/1aeMbIX OMOJIOTUYECKUX OOBEKTOB, SIBICHUN W MPOIECCOB, MO3BOISIONTUX
3aJI0KUTh (DYHAAMEHT HAYYHOT'O MUPOBO33PEHHUSI.

B 1ieHHOCTHO-OpHeHTalMOHHOM cdepe:
— 3HAHUE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJOTUH MOJEKYJISPHON OHMOJIOTUU TIO3BOJISET

YCIICNITHO peIaTh Takue 3J000THEBHBIC MPOOJIEMBI, KaK OXpaHa OKPYXKAIOMIeW Cpejbl,

COXpaHEHHE 3/I0POBbS YETIOBEKa, KOHTPOJIb U BOCCTAHOBICHUEIKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE
MOI[yJIl) «Kak »xMBOTHBIE U pacTreHust HpHCHOCﬂﬁJII/IBalOTCSI» (3BOJIIOIII/IOHHaﬂ

IKoj0rus) 5-6 kiaaccol (34 yaca)

00beKTHI (6
1)

Ananranuu (IpucnocoOIeHus ).
[ToHsiTHE TOMEOCTA3a KUBOTO
opranusmMa.CrnocoOsI ero
nojyiep>kanusi. OrpaHHYCHHS
MOP(}OIOTHUECKUX H
(U3UOTIOTHUECKUX a/IalTallnu.
[ToueMy opraHu3Mbl HE CTAHOBSITCA
0ECKOHEUHO OOJIBIIUMH, MAJICHBKUMH,
BCESI/THBIM.

Tembl OcHoBHOe coiep:KaHue JesiTe/IbHOCTH HIKOJIbHUKOB
1. MBI CBoIICTBa U CTPOEHUE KUBBIX UccnenoBatenbckue paboTel «Bee nu
nccaeayem OpraHu3MOB (CTpoeHuE KiIeTKu).Bun, (cunMIBL,0€TKH, Oepe3bl U T.1.)
KHBBIE 0CcO0b — OPraHu3M KakK €/IMHas CUCTeMa.| OIMHAKOBBIE?

dotokBecT». [IpakTnyeckas padora
«CocraBisieM KHUTYPEKOPAOB

pacTeHu WKUBOTHBIX HAILIETO
Kpas».

2. Bausinue
OKpY:Karouei
cpeabl HA
"KMBbIE
OPraHu3Mbl
(12 v)

(DaKTOPBI OKPYKAIOLIEH CpeIbl
abmoTruyeckue, OMOTHYECKUE,
aHTpoIoreHHele). Ilpumepst
AOMOTHYECKUX (PaKTOpPOB,
OKa3bIBAIOIMX OCHOBHOE BIUSHUE HA
PKU3HEIeATEIbHOCTD YKUBBIX
OpPraHu3MOB: TEMIIEPATypa, CBET,
BIIaXKHOCTb. OCHOBHBIE
BaKOHOMEPHOCTH MPUCIIOCOOTIEHHUS
PKUBBIX OPTaHU3MOB K aOMOTHYECKIM
(paxtopam. [Ipucnocobnenus x
OCHOBHBIM a0MOTHYECKUM (PaKTOpam:
TeMIiepatypa, BIaKHOCTb U CBET.

IIpakTuueckoe 3anstue «LBet u
TEIUI0» (KYOHMKH JIb/1a B3BECUTD,
MOJIOKUTHB yamku [lerpu Ha
pasHoIBeTHYI0 Oymary, yepe3 30
MUHYT B3BECUTH3aHOBO — KTO OBICTpEe
pacrasin). [Ipaktudeckoe 3ausitue «4rto
pacTBopsieTcsl BBOAE» (IKCIEPUMEHT
«Kunkuit gom»). Ilpaktuyeckoe
3ansTHe «/uddysus Bemiects BBOIE
(pacTBOpBI)», «/IBMKEHUE PACTBOPOB
MOLBETKY».

IIpakTnueckoe 3anatue «Jlen nmaBaer B
BOJIe (aiicOepru, 3amep3aHue
BOJIOEMOB)».

IIpaxTnueckoe 3ansarue «Jlex npu
3aMep3aHuu PACLIUPSETCS»
(pa3pylieHue KaMHs
MMOYBOOOPA30BaHNE), 3aMEP3aHNE
kieTok). [TpakTrueckoe 3ansTue
«IIly6ay» (kyOuku JIb1a3aBEPHYTH B
pasHbIil MaTepua, B3BECUTh).
[Tpaktuyeckoe 3anstue «ITurMeHTH
(MO>XXHO pa3feUTh Ha BaTMaHe
Kpacutenu u3 GpromMacTepoB.

[IpakTrueckoe 3aHATHE

«Kaxk )KMBOTHBIE TUIABAIOTB BOJE»
(OKcnepuMEeHT ¢ IUIETKOM).
UccnenoBarenbckue padboTel «Briusame
cBeTa (Teruia, BIaXXHOCTH, COCTaBa
IIOYBBI) Ha PACTCHUSI B €CTECTBEHHBIX
WJIA MCKYCCTBEHHBIX YCIOBHUAX» (HA
JOCTYITHOM

Marepuae).




3.
B3anmoneicrBus
SKHBBIX
OPraHu3MoB

(4 9)

broTtnueckue GpakTopsl.
3aKOHOMEPHOCTHU PAa3BUTHS
MEKBHIOBBIX B3aHMOOTHOILIEHUH.
KosBontonus (XUIIHUK-)KEPTBA;
[Tapa3uT-XO03sIMH) DBOJIOIUS CTPATET U
moOpIBaHKs HIIU. COIUAIbHOCT.
Bunbi- BceneHibl. [lepeuens pacTeHuii-
BpEIUTEIICH.

HccnenoBatenbsckas pabota
«HabmroneHus 3a B3aMMOOTHOIIIEHHA-
MU JKUBOTHBIX TPH JTOOBIBAHUH MTUTIIH
(KOpMYIIIKH JTSI TITULL, ATSTOPOICKUX
WJIM CEJIbCKUX JKMBOTHBIX). BeO-
Kamepbl». MccnenoBarenbckaspadbora
«PacnpoctpaneHnue BUIOB-
CHUHAHTPOIIOB BHAIIEH MECTHOCTH

4. Yes10BEK B :KHU3HH
pacTeHuil u
SKHBOTHBIX?

(6 9)

AHTpornorennbie ¢paktopsl. [IpaBna mu,
HTO MEPBOOBITHBIE JIFOIU JKUIU B
rapMOHUHM C pupo0i. OgomaniHuBa-
HUE U IPUPYYEHUE KUBOTHBIX U pacTe-
HUil. 3a4eM criacaTb BBIMUPAOIIUE
BUIbI, KaK 3TO Jenarh. KynpTypHbie
pacTeHus U uxX nukue npeaku. [louemy
Ba)KHO MX COXpaHsiATh. PazHooOpasue
KYJIbTYPHBIX PAaCTEHHUI U UX 3HAUCHUE B
PKU3HU destoBeka. KpacHas kHura Bamein
reppuropun. Oco0o oxpaHsiemMbie
TeppPUTOPHUH, 3aroBeTHUKU Poccuu n
MHUpa.

[TpakTuyeckas pabota
«Pa3H000pa3ne KyIbTypHBIX PACTCHUIA 1
BAIlIeM PETHOHE).

HccnenoBarensckas padoTa «BimsHue
AHTPOIIOTCHHBIX (PaKTOPOBHA Pa3BUTHE
pacTeHHil B ropo/ie/HaceICHHOM
IYHKTEY.
DKcKypeust/pakTuyeckaspadboTa

«OOIIT B BameM peruoxe —
YHHUKAJIbHBIE 00BEKTHI IPUPOIBD.

5. IKOJOrHYecCKHue

buocdepa — onHa U3 BaxHEHIINX

HccnenoBarensckue pa6OTbI

HUH (6 1) p6osouek 3emin. Yto Takoe «DKOJIOTUYECKUEHUIIIN BOKPYT
(OKOJIOTHUECKUE HUIIM» U KaK OHU TeOs — onucaHue (HakTopos
(hopmupytrotcsa? GopmMupoBaHue 3HAHUM | OKPYKaIOLIEH CPEIbI».

[0 OMopa3zHO0OPa3UIO )KU3HEHHBIX HccnenoBaTenbckuepaboThl
(bopm, moBeaeHUeckux npucnocodnenuii| «PeHoIornyecKrue
Mo (HUKAIIMOHHAS U3MEHYMBOCTh (Ha HaAOTIOECHUSY.
0a30BOM ypoBHE). PacTurenbHble
cooOlIecTBa U UX TUIIEL. Pa3Butne n
CMEHBI PaCTUTEIbHBIX COOOIIECTB.
Moayab «OCHOBBI pacTeHHEBOACTBa» 7-8 Kiacchl (68 yacon)
Tembl OcHoBHOE conepxaHue JlesiTeIbHOCTh IIKOJIbHUKOB

Tema 1. BBenenue B
PacTeHueBOICTBO

2w

Uro-Takoe paCTCHUEBOACTBO:OCHOBHBIE
(hakTOpBI BRIpAIIMBAHUS PACTEHUH.
Vcropust pa3sBUTHS arpOXUMHUYECKUX
3HaHui (pabotel M.B. Jlomonocosa, O
JIubuxa, byccenro, B.B., /lokyuaega,
K.A. Tumnpszesa,ll.A. Kocteruesa,
JI.H. ITpstauiHukoBa u ap.).

[TpakTudeckas pabota
«bouka JInOuxay.

Tema 2.
ArpoTexHHuYecKH i
IkcnepuMeHT (6 1)

[IpaBHIa TOCTAHOBKH arpO3KCIepH-
MeHTOB. [locTaHOBKa SKCIIEPUMEHTOB C
pacteHusiMu. Be16op TeMsl,
COCTaBJIEHHE TUIIOTE3BI, LIETU U

3a/1a4 HKCIIEPUMEHTA 10
BBIPAILIMBAHUIO PACTEHUH B
KOHTPOJUPYEMOU Cpejie.

KoHTpoJsu, moBTOPHOCTH,

[IPOBEACHUE KCIIEPUMEHTA.
[InaHupoBaHue dJKCIIEPUMEHTA.

Uccnenosarenbckas
pabota «DakTopsl,
BIIHSIFOIIIUE HA
IpopacTaHue ceMsiH (pocT
IIPOPOCTKOB).
[TpakTrueckas padora
«COop yCTaHOBKH A5t
BbIpAILlMBAaHMs PACTCHUI B

KOHTPOJIHPYEMBIX
YCIOBUSX).




OreHKa pe3ynbTaToOB IKCIIEPUMEHTA.
OcBoeHNEe TEXHOJIOTNH
KPYTJI0TOJAYHOTO BhIpAI[MBAHUS
CaJIaTOB M MUKPO3€EJICHU B
KOHTPOJIHPYEMBIX

MCKYCCTBEHHBIX YCIOBHSIX.

Tema 3. PoJb
XHMHYECKHX
3J1EMEHTOB B
NUTAHUM PACTEHUI
(20 u)

Bona. PactBop. BreiTsikka. AHUOHBI,
KaTHOHBI, 3JIEKTPOIIPOBOAHOCTH M pH
pactBopa. Ponb xumuuecknx
3JIEMEHTOB B MUTAHUU PACTEHUH.
[TomyuyeHue mUTATENbHBIX BEILIECTH]
pPacTEeHUSIMH. Y noOpenust:
OpraHUYecKHe, MUHEpaJIbHBIC,
MuKpoOuosornyeckue. Turbt
nuTaHus pacTeHuil. BozmyHoe
1 MUHEpabHOE (KOPHEBOE)
nuTaHue pacteHuid. Tpancnopt
MUTATENbHBIX ~ BEIIECTB  PACTEHUHN!
BOCXOJSAIIUMA M HUCXOIAIIUHA TOK|
Baxneiimue kanmitabie, (HochopHbIC
W a30THBIC yJAOOpEeHHs, UX CBOMCTBA,
[IpocTsie u ClOKHBIE YAOOPEHHUS.
Poct u pa3BuTHE pacTeHWU: >Tarbl
OHTOTEeHe3a, (PaKTOPbI, BIUSIONINE HA
pOCT  pacTeHWii: CBeT, TIYyCTOTa
MOCAJIOK, MUTaHUE, cyocTpar,
Oco0OeHHOCTH THUTaHHUA pPACTEHUH
a30TOM. A30T U €ro3HaueHHUe B KU3HU
pacrenuii. @DopMmbl a3ora U UX
MIpEBpaIlCHKE B MIOYBE.
Hctounuku docdopa ans pacTeHus.
3nauenue Gocdopcoaepraniux
COeIMHEHUN B KieTKe. Poib
MAaKpO3PTrUYECKUX COCTUHEHUN
docdopa B sHEpreTuIeckoM oOMeEHe.
Brnustnue xanus Ha ¢puzndeckue
CBOMCTBA MPOTOIJIa3Mbl, Ha
(epMEeHTHI YIIIeBOAOPOIHOTO
oOMeHa, cuHTe3 OeJIKOB | JIp.
Ponp xamus B mogepxaHuu
MOHHOTO 0allaHca B TKaHsX, B
mpoleccax caMoperyJsiuu.
Perynaropnas u
CTPYKTypooOpa3oBaTeiabHas poJib
KabIusl. Y4yacTHe B 00pa3oBaHuU
KJIETOYHOU CTEHKH, IMOJICPKAHUN
CTPYKTYpbl MEMOpPaH U pPerysius
UX MPOHUIIAEMOCTH.3HAYCHHE
MarHusi B MeTaboJIr3Me pacTeHU.
Marnuii B coctaBe xyopodmuina,
CXO/ICTBO XJIOpO(HILIA U
reMOrJIoOOMHA KaK CBUIETEIbCTBO
€IMHCTBA OPraHUYECKOT0 MHUpa.
Cepa u ero OCHOBHbIE COETMHEHUS,

UX pOJIb B CTPYKTYPHOU

[IpakTuueckas pabota
«CxeMbl MUTATENbHBIX
pactBopoB. Pacuer 103
ynoopeHuit s
MUTATEJIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuna cmemmBaHus
yI1oOpeHuii»
[IpakTuueckas padbora
«IIutanue pacTeHuii:
TEXHOJIOT S
PUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUISL pa3HBIX KYJIBTYp».
[IpakTuueckas padota
«MOHHUTOPUHT
MUHEPAJIBHOTO MUTAHUS
pacTeHU».
[IpakTuueckas pabota
«PacrturenbHas
JTMarHOCTHUKA.
HccnenoBarenbckas
paborta «Ornenka
COCTOSTHUSI KOMHATHBIX
pacTeHul, paCTeHUI Ha
LIKOJIBHOM TEPPUTOPHH,
YCTaHOBKA MPUYNH
MIATOJIOTUYECKUX COCTOSTHUI
(Ipu HAJIUYMH)».
UccnenoBarenbckas padota «OreHka
BIIMSIHUSIPA3IMYHBIX 3JIEMEHTOB Ha
COCTOSTHUE pacTeHHil (cocTaBleHuE
Pa3IMYHBIXIIOAKOPMOK)».




OpraHM3aIH KJIETKH, y4acTHE B
OKHCITUTEIBHO- BOCCTAHOBUTEIIBHBIX
peakusaXx MUKPOIJIEMEHTHI.
[IpencraBnenus o poyin
MHUKPO3JIEMEHTOB B METab0I13Me
pactrenuii. OcoOeHHOCTH
MOCTYIJICHUSI MUKPO3JIEMEHTOB B
pactenus. CUHEPryu3M U aHTarOHU3M
AJIEMEHTOB IUTaHUS PACTCHUM.
PactutenbHas quarHocTuka u
METOJTbI UCHTU(PUKAITUN
HEJI0CTaTKa/U30bITKA SJIEMEHTOB
MUTaHUS.

Tema 4.
Peryastopsl
pocTapacTeHm.
3ammra
pactenuii (4 4)

[TonsiTHE O peryasiTopax pocra
pactenuii. CTUMYISATOPBI pocTa

— (UTOrOPMOHBI (AYKCHHBI,
ru00epeITHbI, TUTOKUHUHBI).
HNHrubuTOphl pocTa pacTEHUM:

1. npuponusie (abcunzopas KucaoTa
U HEKOTOpbIE ()eHOJIbHBIC BEIIECTBA
(uxymapoBasi, KOpU4YHasi,
CAJIULIUIIOBAs KUCIIOTHI).

2. cunternyeckue (MOp(GaKTHHEI,
peTapaaHThl, 1e(OTHAHTHI,
JIECUKAHTBI, TEPOUTTUIBI).
DOUTOMOHUTOPUHT U OIIEHKA
cocTosiHus pacteHuil. COBpeMEHHbIE
CHocoObl MOHUTOPHUHTA.

3amuTa pacTeHUM OT BpEAUTEIEH:
OCHOBBI OMOMETO/A.

[TpakTudeckas pabota
«DUTOMOHUTOPUHT U OLICHKA COCTOSIHUSI
pactenuii. COBpeMEeHHBIE CIIOCOOBI
MoHUTOpUHTaY. MccnenoBaTenbckas

pabor
«BnusHue rerepoaykcruHa Ha
IIpopacTaHue (poct  HapasHbIX

CTa/IUSX, B PA3HBIXYCIIOBUSX) PA3IUYHBIX
pacTeHun».

[TpakTudeckas pabota

«MHCekTapuu: mpaBwiIa U yCIOBUSA
pa3BEICHHS MTOJE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHas u
MOYBEHHAaA
KYJbTYPbI, HX
NpUMeHeHHe B
BbIPAILIMBAHUY
pacreHuii.
Pdusznoorus
pacrennii (8 u)

BojnHas, nmecyanas u noYBeHHas
KYJIBTYpbI, UX IPUMEHEHUE B
BBIPAIIMBAHUU PACTCHUI.
ITpoBenenue BoabI B KOpHE UCTEOIE
pacTeHUN.
BoHbI peXUM pacTEeHUI: CTPOCHHE
yCThUIL: (GaKTOPBI, BIUSIOIINE Ha UX
PacKpbITHE U 3aKpbITHE. 3HAUECHHE
MEXaHU3MaperyJsluyi UCIIAPEHUs
BJIar'M PACTEHHUEM.
DOTOCHHTE3 — YHUKAIIBHBIN IIPOLIECC
pactenuii. TemHOBas icBeTOBas azbl
dboTocuHTE3A.
3HaueHue POTOCUHTE3a JIsl )KUBBIX
opranusmos. dakTopeipocTa
pacTeHH: BO3AYX U a’panusl.
IToa3eMHOE ABIXaHUEPACTCHUM:
COCTaB [IOYBEHHOT'O
BO3/yXa, ra3000MeH. ['a3000MeH mpu
0eCcroYBEHHOM BbIpaIllMBaHHH.

[TpakTnueckas pabora «KopHeBoe
nasnenuey.lIpaktuueckas pabora
«[IpuroroBnenue npemnapara ycTbHUil
METOJIOM cienkay. MccnenoBaTenbekue
paboThl «BnusHue yCIOBUIl coepKaHus
pacTeHH Ha KOJIMYECTBOYCTHHII.
[TpakTuueckas padbota
«DyHKIMOHATIbHAS TUAarHOCTHKA
pacTeHui MOaKTUBHOCTHU
XJIOPOILIACTOB.
HccnenoBaTensckas paboTa
«Omnpenenenuexnopodmmuia A u b,
OIeHKa (DOTOCUHTETUIECKOM
AKTUBHOCTH PAaCTEHUN U

(bakTOpOB, BIUSAIOUINX HA

HEe.

[TpakTryeckas pabora

«Aspanus, CO2 u O2. Jlpixanue
pacTEHHI».

[TpakTuyeckas pabora «JIlpixanue
pacTeHUH: OLICHKa MUHTEHCUBHOCTHU
JbIXaHUS PACTEHUHN U IJIO0BY.




HccnenoBarensckue paboTsl «Biusiame
crioco0a BBIpalIMBaHus (COCTaBa
MUTATENIbHON CMeCH, CXeMbl BHECEHNS )
Ha POCT U Pa3BUTHUSI PA3JINYHBIX
pacTeHun».

Tema 6.
KyabTypHble
pacTreHmusl.
CoBpemeHHbIE

ACMEKTHI CeJIEKINH
(20 v)

Kak uenoBek cTasl HCIOIb30BaTh
pactenusi? CBs3b pa3BUTHS
LMBUJIM3ALUH YEIO0BEKa U
0JIOMAllIHUBAHUS PACTEHUM.
Homectukanus. HacneacTBEHHOCTh U
M3MEHUYUBOCTb — OCHOBHBIE
CBOMCTBA KUBbBIX OPIraHU3MOB.
N3mMeHunBOCTh. BUabl H3MEHUHBOCTD.
I'en —maTepuanbHblii HOCUTEND
HACJIEJICTBEHHOCTH U U3MEHYMBOCTH.
HyxenHoBbIe KUCIIOTHI.
Jloxann3anus reHeTUYeCKOro
Marepuaina B Kietke. [lenenue
KJIETOK.

Pennukamusa [JHK. OcHoBHas

JI0OTMa MOJIEKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. TpaHcaaus.
Myranumn.

O} dexT OyTHUIOYHOTO TOPIIBIIIKA U
reHeTu4eckoe pazHoodpasue. Yto
Takoe reH0aHk? 3aueM COXpaHsTh
TEeHETUYECKUE PECYPChl paCTEeHUI?
OcHoBHbIE CIOCOOBI COXpaHEHUS
TEHETUUYECKUX PECYPCOB PACTEHUM
(ex situ u insitu).

3navenue pabot H.W. BaBunoga.
3aKOH FOMOJIOTHYECKUX PAJIOB.
L{eHTpbI MPOUCXOKACHUS
KyJlbTypHBIX pacteHuid H.M.
Basuiiosa u I1.M. XykoBckoro.
OcCHOBHBIE METO/IBI CENEKIUH.
['ubpuauzamms. opmel oTOOpAa.
OcHOBHBIE HaNPaBJIEHUS CEJIEKIINN:
YIIy4IIEHUE YPOKAUHOCTH,
YCTOMYUBOCTU K OMOTUYECKUM U
abuotuyeckuM ¢akropam. Ecte mu
XKHU3Hb B IpoOHpke? buorexunonorus
KYJIbTYPHBIXPACTCHHH.

Kak yenoBek MoxeT oaupuIupoBaTh
pactenus? ['eHeTn4eckoe
penaktupoBanue.CoBpeMEHHbBIE
MOJXO/IbI U JOCTUKEHUS
TE€HETUUYECKOTOPEJaKTHPOBAHHUS
pacTeHuil.

Huckyccusa «Jlomectukanus, Bce 1
pacTeHUs U )KUBOTHBIE, KOTOPHIE KUBYT
PSZOM C YETOBEKOM UM
0J/IOMAIITHUBAIOTCS?
MOXHO 11 CUMTATh TapaKaHa
0JIOMAIlIHEHHBIM )KUBOTHBIM?».
[TpakTnueckas pabota
«MonudukanmoHHas H3MEHIUBOCTh
(JIUCTBSI, UTOJIKU C OJTHOTO
JIEpEeBa)».
[TpakTnueckas pabora
«['en — uHCTPYKIMS 110 COOpPKE KIETKU
(Ha 6ucepe Ui KOHCTPYKTOPE)».
[TpakTuueckas pabota
«MyTtanus Ha Oyrepopose (J1ro6oit
00BEKT U3 MpeabIayleit padoThl, T1Ie
W3MEHEHUE UHCTPYKIIMH MPUBEIET K
M3MEHEHHUIO BHEITHETO BU/Ia
00BeKTa)».
[TpakTrueckas paboTa morpymniam
«OTKyJa Ha HAIIUX CTOJax
¢bpykThl/oBoLIM/31aKK». [IpakTHyeckas
pabota
«BripamuBaem ropox. Kaknposectn
CKpELIMBAHKE Y TOPOXay.
UccnenoBarenbckas padbora
«BpIpamrBanue pacTeHui B IpoOHpKe»
(MOHO BOCITIOJIb30BaThCIPE3yIbTaTaMu
MpEeABIYIINX SKCIIEPUMEHTOB 10
COCTaBJICHUIO TUTATENbHBIX PACTBOPOB
JUTSL pAaCTEHHI).
[IpakTuueckas pabota
«["eHOMHBIE HOXKHUIIBI (MOAECTMPOBAHNE
pabotsicuctemsl CRISP-Cas)».




Tema 7.
PacturenbHa
sl NPOAYKIIUS
(89)

Hanzemurble 1 moa3eMHEBIE
opranbl pactenuii. [Toder u
BUJIOM3MEHEHHBIN TTO00er
pactenuii. CriocoOsI
Pa3MHOKEHUS pacTEeHUI.
[TonsiTue 0 KayecTBE MPOYKTOB
nutanus. [Ipo0GiaemMbl KOHKypeHIIUU
OTEUYECTBEHHBIX MPOIYKTOB
MUTAHUS C UMIIOPTHBIMH.
Jloructuka 10CTaBKU U CPEJICTBA
COXpaHEHHUS MPOTYKTOB MUTAHUSI.
Mukpo3eeHb: MoJAe3H0CTh U
TEXHOJIOTHSI.

XUMUYECKU  aHaJIU3
npoaykuuu.  OCHOBBI

[TpakTuyeckas pabota

«[IpenensHoO nOMyCTUMBIE
koHnentpanuu (ITAK) u meTombr
KOHTpOJIs1 0€3011aCHOCTH
PaCTUTEIbHBIX MPOAYKTOBIUTAHUS.
HccnenoBatenbckas padota «Ouenka
KaueCTBaBBbIPAILICHHON MUKPO3EJICHU
(;tu60 cBOs, TMOO U3 Mara3uHa).
[TpakTrueckas padota «MeTob
OIICHKY Ka4eCTBa PACTUTEIHHOU
MPOJYKIMH: XPAaHEHHUE UCOXPAHHOCTD
MUTATEIBHBIX BEIIECTBM(TI0
JIOCTYITHOMY 00OpYIOBaHHIO).

HccnenoBatenbckast
pabota «Onpenenenune Buramuna C

cnekTpodoTomMeTpun.
METOJI0M OOpPaTHOTI'O TUTPOBAHUS B
[ToTeHIIOMETPHSI.
X TI0J1aX Ha pa3HOM Cpoke(crocobe)
pomarorpadusi.
XPaHCHUSD».
Monayab «bruorexHosorus» 7-8 kiaccol (68 yacoB)
TeMbl OcHOBHOE coepKkaHue JleAATeJbHOCTD
IKOJbLHUKOB
Tema 1. ITousiTe OMOTEXHOJIOTHH. 3aUueM IIpakTHueckas paboTa
buorexnoJsorus YCIIOBCKY 6I/IOT€XHOJ'IOFI/II/I, B U€M HUX ((HpI/IMepBI
(4 9) MPEUMYIIIECTBO TIepe]] XUMUIECKUM IpUMEHEHHs
cruute3oM. OCHOBHBIEONMOOOBEKTEI OHOJIOTHYECKIX

OMOTEXHOJIOTHH: IPOMBIIIIIICHHBIE
MHUKPOOPTAHU3MBI, KIIETKH U TKaH!
pacTeHHi, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOPHI.

CrIpbe /U1 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTMYECKOM 1IEHHOCTH.
OcHOBHBIE ICTOYHHKH YTIIEPO/Ia,
azora, pocdopa, MUKPOIIIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOB
CBIPBS (BKJIIOYAsi BOIIPOCHI €r0
MpeIBapUTENbHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIIBHBIX
Cpell, B TOM YHCJI€ BKIFOYAIOIINX
OMOCTUMYJISITOPBI U APYTHE IIEMEHTBI
YIPaBICHUS ¥ ONTUMHU3AIUU
MIPOIIECCOB

onocuHTe3a. MeToapl ONTUMHA3AIAA

IIUTATCIILHBIX CPCU.

00BEKTOB B TBOEH
KUZHAY.




Tema 2.
Muxkpooduonorus
(12 v)

[TonoxeHne mpoKapuoOTOB B CUCTEME
opranuueckoro mupa. CtpoeHue
OaxkTepuaIbHON KIETKH.
Knaccudukanus 6axrepuii.
Mopdomnorus 6aktepuii. [Ipocteien
CJIO’KHBIE METOJIbI OKPALTHBAHHUS
Oaktepuii. ®u3n0NOTUs OAKTEPHIL:
MUTaHUE, TIXaHue, POCT U
pa3MHOXKeHHEe. 3HaKOMCTBO C
JIOMEHOM Apxeu
(3KCTPEeMOHIBHOCTB,
0COOEHHOCTH CTPOCHUS KICTKH).
MOoJI0YHOKHUCIIO0E U CTUPTOBOE
opoxenue. @ororpodHbIe U
XeMOTpo(dHbIE OaKTEpHH.
Kunernyeckoe onucanue npoiecca
pocTa MUKPOOPTaHU3MOB.
DKCHOHEHIMAIbHAsA MOJIEb POCTA.

[Ipaktuka. JlabopaTopHas pabotd
«DPuUKCUPOBaHHbIE MPENapaThl
6akrepuii.OnpenencHue GopmMbl
MPEUIOKEHHBIX KYJIbTYP
MUKpPOOPTaHU3MOB, UCTIOJIb3Ys
[IPOCTOI METOJT OKPACKID.
Jlaboparopnas pabora
«OnpeneneHue Tuna KI1eTo4yHou
CTEHKH METOJIOM OKpaIlliBaHUs
o ['pamy» (pu HaNTUYUU
[PEaKTUBOB).

JlaGopaTopHnast paboTa
«IIpuroroBiieHUE NPUKUZHEH-
HBIX MPETapaToB MOJIOYHOKHC-
JIBIX OaKTEepUiiy.




Kuneruka rubenu
MHUKPOOPTaHU3MOB.

[Tarorennsie 6akTepuu. YymHas
najgo4yKa v YepHas CMepTh,
00TyNU3M, CTOJIOHSK, TyOepKyIes.
Hcropus 60pbObI €
OakTepuaTbHBIMU HHDEKITUSIMH.
Boiina 6eckoHeuHOCTH:
AHTUOMOTHKH TIPOTUB OAKTEPHIA.
MexaHu3MbI IEUCTBUN
AHTHOMOTHKOB. MeXKIeTOUHAas
KOMMYHHMKa1us 6akrepuil. UyBcTBO
KBOpyMa.

[Tpumenenue 6akTepuii
yenoBekoM. Kunernueckoe
ornucanrue OMOCUHTE3a MPOIYKTOB
MUKpooprannsmamu. bakrepuu,
KOTOpBIE MOTYT pa3jararb
MJIACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIC accolnaluu
pacTeHuii ¢ MUKPOOPTraHU3MaMHU

JlabopaTtopHnast pabora
«IToceB cmbIBa C pyK Ha
yamku [letpu».
JlaGopaTtopHnast pabota
«Bproenenune yncTon
KYJIbTYpbI OaKTepuil.
Merton pa3BeaeHUN.
Meto HCTOLIAIIETO
HITPUXAY.
JlaGopaTtopHnast pabora
«Moponoruueckas
XapaKTepUCTHKA
BBIICJIEHHON YUCTOMU
KYJIBTYpBI:
XapaKTEPUCTHKA
KOJIOHUH, opma
OakTepuid, TUII
KJIETOYHOM CTEHKNY.
JlaGopaTopHas pabota
«CpaBHeHUE pocTa
MHUKPOOPTaHU3MOB Ha
yarke 0e3 u ¢
JI0OABIICHHS
AHTUOUOTHUKOBY.
Uccnenosarensckas
pabota «Ilouck
MHUKPOOPTaHU3MOB
o0naamux
AHTarOHHUCTHYECKOI
aKTUBHOCTBIOY.
Uccnenosarensckas
pabota «Braenenue
MOJIOUHOKHUCIBIX
OakTepuid,
UCCIIE0BaHUE UX
AKTUBHOCTH.
UccnenoBatenbckaspadbora
«BoinenennebakTepuit
TTOJIE3HBIXIJIST PACTEHUI».




Tema 3.
JyKkapuoTHyecKue
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(n1ecHeBble rpUObI,
APOXKKH,
Bogopocan) (12 4)

[TnecHeBbIe rpUOBI TPOIYIICHTHI
OMOJIOTNYECKH aKTUBHBIX BEILIECTB
OOm1ast XxapaKTEPUCTHKA POXKIKEH
caxapomuueros. Mcropus
HCIIOJIB30BAHUS JPOXKEN B
TPaJULIMOHHON OMOTEXHOJIOTHH.
TexHonOrNK BUHOAEIUSA U
XJIeOOICUCHHS,
CIELMAIN3UPOBAHHBIE PAChI
Iposxokei. MeTaboIn3M IpOoXIKeH.
Peakuust ciupToBOro OpoxKeHus.
[TonydyeHne BTOpUYHBIX
MeTa0O0JIUTOB B ApoxcKax. Jpoxoku
KaK [IPOAYLIEHThl OMOTOILIUB.
[Tonmy4yeHue neneBbIXx OEIKOB B
TPOAOKAX.

OCo6eHHOCTH BEreTaTUBHOIO U
II0JIOBOT'O Pa3MHOKEHUS Y
JPOKKEN, 3HAYCHUE U3YUCHUS
MHUTO3a Y LIUTOKUHE3A JJIS
ONTHUMH3ALUH [TPOLIECCOB
KYJIbTUBUPOBAHUS IPOKKEBBIX
LITAMMOB, TIOHUMAaHUS IPUYNH
NATOr€HHOCTH JIPOAOKEN U rpuooB,
MOMCKA MUILIEHEH (QyHTUIUIOB U
pa3paboTKH HOBBIX JIEKAPCTBEHHBIX
MIpenapaToB.

Bonopocan — nepcrnekTuBHbIN
00BEKT AJIs TPOU3BOCTBA OenKa U
yIieBo10B. buorexHonornyeckue
METO/Ibl OUUCTKU TBEPABIX,
KHUJIKUX OTXOJIOB M ra3000pa3HbIX
OTXO0J10B IPOoN3BOACTB. CTOYHbIE
BOZbl. CXEMbI OYUCTKH.
buopunbTpsel, a3poTeHKH,
METaHTEHKHU, OKCUTEHKH.
AKTHBHBIN W1 U BXOJSIINE B HETO
MUKpoOpranusmsl. Mcnons3oBanue
BOJIOPOCJIEN B OUHCTKE CTOYHBIX
BOJ.

JlaGopatopHnas pabota
«[Tomcuer xieTox
JIPOKKEN B Kamepe
I'opsieBay.
JlaGopaTtopHnast pabota
«OOHapyxeHue
MPOAYKTOB CIIUPTOBOTO
OpO’KEHUSI: ITHIOBOTO
CIHPTA U YTIIEKUCIIOTO
razay.

JlaboparopHuas padora
«Habnronenue
Pa3MHOXKCHHUS
JPOXKIKEBBIX KIETOKY.
[IpakTuyeckas padota
«[Tomyuenue TBOpOra U
kedupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaxkTepuii».
[TpakTuyeckas pabota
«OCcHOBHBIE BU/IBI KBaca
U UX XapaKTEePUCTHKA
«/dpoxxu n
MOJIOYHOKHCJIBIE
Oaktepuu,
MIPUMEHSEMBIE JUTSI
IIPOM3BO/ICTBA KBACaA.
[TpakTnueckas pabora
«CpaBHUTEIHHBIN
aHaln3 pa3BUTHUS
JIPOACKEN B a3pOOHBIX U
aHA’POOHBIX
YCIIOBHSX.
[TpakTnueckas pabora
«MeTo/1bl OLIeHKH
CBOMCTB
xJ1e00MeKapHbIX
JIPOAOKEM.
OcobenHoctu
MIPUMEHEHUS
MIPECCOBaHHBIX,
CYUIEHBIX U
WHCTaHTHBIX
JIPOAOKEN».
Uccnenosarenbckas
pabota «BnusHue
(UBUKO-XUMHYECKUX
(aKTOpPOB HAa KAUYECTBO
OMOTEXHOJIOTMYECKOMN
npoaykuuu (KBac, kedup,
CBIp, XJ1€0 U Ap.)».
HccenenoBarenbekas




pabota «BnusHue
(U3UKO-XIMHYECKHIX
(baxkTopoB Ha POCT
Bonopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
uHdopmanus (8 u)

HacnencrsenHocts n
U3MEHYMBOCTb — OCHOBHBIE
CBOMCTBA )KMBBIX OPTaHU3MOB.
N3menuuBocTs. Buabl
U3MEHUYUBOCTb.

I'en —marepuanbHbI HOCUTEIb
HACJIEICTBEHHOCTU U
n3mMeH4uBocTH. HykiienHoBbie
KHUCIIOTHI. JIokanu3anus
T€HETUYECKOT0 MaTepuaia B
KJIeTKe. JleeHne KIeToK.
Peruukarus IHK. OcHoBHas norma
MOJIEKYJISIPHOM OMOJI0TrHH.
Tpanckpunuus. Tpancaanus.

[TpakTyeckas pabota
«MonudukanonHas
WU3MEHYUBOCTh (JIUCTHS,
UTOJIKH C OJTHOTO JIEPEBA)».
[TpakTyeckas padora
«['eH — uHCTpYKIHUS TIO
cOOpKe KIeTKH (Ha Oucepe
WA KOHCTPYKTOPE)».
[TpakTuyeckas pabora
«Mytauus Ha 6yTepOpose
(J1r0601 0OBEKT U3
peIbIAYIIeHPadOoThI, TIe
W3MCHCHUCHHCTPYKITUU
MIPUBEICT K H3MCHCHHIO

Myrauuu.
BHEITHETO BHJIA
00BEKTa)».
Tema 5. [Tosio’xeHHE BUPYCOB B CHCTEME [Tpocmotp

Bupycoaorusi (6 4)

opranuyeckoro mupa. CTpykrypa u
XMMHYECKUM COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus Bupycos. Bupycer -
BO30yAUTENN UHPEKIIMOHHBIX
6one3nell. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

CBOICTBA, IpUMEHEeHUE. brosiornueckue
METO/]1bI OOPHOBI CBUPYCAMHU.

JIOKYMEHTaIBHOTO (UIbMa O
Bupycax. [Ipaktnueckas
pabora.

«Meton pa3BeeHUIN».
[TpakTnueckast pabora.
«TurpoBanue
O6axTepuodarony.

Tema 6. I'ennas
UHKEHEPHUs H
OouorexHosorum(8

4)

OCHOBBI TEHHOW MH)KEHEPHH.

Bexkropa. Cnernupuueckue

(dbepMeHThI OakTepuil.

BrotexHonorny npoayKun OEIKOB B
OaKTepHaIbHBIX KYJIbTypax.
JlocTr>KeHNsl TEHHOMUHKEHEPUH U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema alaiTUBHOTO
uMMyHHUTeTa 6aktepuii u apxeid. 'MO.
Meroasimonyyenus [ MO.

[TpakTryeckas pabota
«OHJOHYKII€A3bI
pectpukuuu (pabota ¢
HYKJICOTHIHBIMU
MOCJIeIOBATEIHHOCTIMUHA
Oymare)».

[TpakTryeckas pabota
«["eHHBIE HOXHMIIBI -
CRISPR/Cas
(MozenupoBaHue Ha
Oymare)».

Urpa-auckyccus:
«Bpmrpait rpasT Ha
cosganue ['MO».




Tema 7.
buorexHnoJoruu B
*KHBOTHOBO/ICTBe (8

)

JloMecTrKaIusi OCHOBHBIX JIOMAITHUX
KHUBOTHBIX; COBPEMEHHbIC
AKCIEPUMEHTHI IT0IOMECTHKAIH
YKUBOTHBIX (JIUCHIIA, HOPKA U Ap. —
AKCIEPUMEHTHI HayYHOH IIKOJIBI
akajemuka bemnsena).

CoBpeMeHHBIE METOIBI B
YKMBOTHOBOJICTBE: TPAHCILJIAHTAIUS
SMOPHOHOB, XUMEPHBIC KUBOTHBIC,
KJIOHHPOBaHHE.

OcHOBHBIE 00JIE3HU )KUBOTHBIX U POJTH
MATOrCHHBIX MUKPOOPTaHU3MOB U
Mapa3uToB B Pa3BUTUHU 3a00JIEBaHUI
JIOMAIITHUX>)KUBOTHBIX M OCHOBHBIX
Mepax 00pbObI ¢ HUMH; POJIb MOJIE3HBIX
MHUKPOCUMOHOHTOB B OpraHU3Me
XKHUBOTHBIX. [loN0XHUTEIBHOE 1
mo00YHOE (OTPHUIIATEITHHOR)
BO3/ICCTBUY aHTHOMOTHUKOB Ha
OpPraHu3M B XOJI€ JICYCHHUS )KUBOTHBIX;
LEeJIU ¥ 3a]1a41

BeTepUHapuu. buorexnonorus
KOPMOBBIX IIpEnaparos.

Huckyccus
«JlomecTukanus, Bce I
pacTeHUs U KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YeJIOBEKOM UM
0JIOMaIIHUBAIOTCA?
MO3XHO JTM CUMTATh
TapakaHa
0JIOMaIlIHEHHBIM
JKMBOTHBIM? ).

[TpakTuyeckas pabota
«Meronuka
KIIOHUPOBAHUS
(MonenupoBaHue Ha
Oymare).
[TpakTuueckas pabota
«CocTaBiieHHE paloHa
MUTaHUS )KUBOTHOTO,
pacueT pacxoJI0B Ha
COJZIepKAHUE.
HccenenoBarenbckas
pabota «OrneHka
Ka4yeCTBa MOJIOYHOMN
POIYKIIHH.

Tema 8.
BuoTexHoJI0run B
PaCTeHHEBOICTBE

OCHOBHEBIE MCTOAbI CCIICKIINN.
I'mbpunuzanus. ®opmer oTéOpA.
OcHOBHBIE HAIIPaBJICHUS

[TpakTuyeckas pabora
«BrIpamuBaem ropox.
Kak nposectu

(10 v)

CEJIEKIUU: YIIYYLIEHHUE
YPOKalHOCTH, YCTOMYMUBOCTH K
OMOTHYECKUM U a0MOTHYECKUM
¢bakTopam.

OCHOBHBIE TOJXO/IbI CENEKINH U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpuan3zamus,
OTJaTIeHHAs THOPHUIN3alINs,
HCKYCCTBEHHBIN 0TOOp, TETepO3HuC,
TpaHcdopmarus, MyTareHes,
T€HETUYECKOE PETAKTUPOBAHUE).
HUcropus cenekunn B Poccuu n
MHPE, UCTOPHUS PA3BUTHUS
BOKHEUIIINX COPTOB KYJIbTYPHBIX
pacTeHui.

Kaxk yenoBek moxer
MoaAU(HUIIMPOBATH PaCTEHUs?
I'ennas unxenepus pacrenuit: Yro
TaKO€ Fr€HETUYECKas NHXKECHEPUS
pactenuii. TpaHCTeHHBIE paCTECHHUS.
Meroap! nomyuenus. O6pa3oBaHue
ONyXO0JIeH y pacCTeHUM.
ArpobakTepuanbHas

CKpEIIUBaHUE Y
ropoxay.
[TpakTiueckas padbota
«["eHOMHBIE HOKHUIIBI
(MogenupoBaHue
paboThI CHCTEMBI
CRISP-Cas).
Uccnenosarensckas
pabota «BripamnuBanue
pacTeHuii B IpoOHpPKe»
(MOXHO
BOCITOJIb30BATHCS
pe3ynbTaTaMu
TIPEIBITYIINAX
AKCIIEPUMEHTOB I10
COCTaBJIEHUIO
MUTATENbHBIX
pPacTBOPOB IS
pacTeHui).




Tpanchopmanyst: Ti-1asMusL.
I'ensr T-IHK. MonekynsipHo-
TeHETUYECKHE MEXaHU3MBI
Tpancopmaiuu. [ 'eneTnueckoe
penaktupoBanue. CoBpeMEHHbIE
MOJIXOJTBI ¥ IOCTHKEHUS
TeHETUYECKOTO PETAaKTHUPOBAHUS
pacTeHui.

Ectp 11 %u3Hb B ipodupke?
buoTexHOIOTHS KyIbTYPHBIX
pacTeHui.

Moayab «MoseRyasipHbie OCHOBBI (PM3HO0JI0TMU M (papMakogorum» 9 Kiiacce

(68 uacoB)
Tembl OcHoBHOE coaepkanue I[eﬂTeJ]bHOCTb
INKOJLHUKOB
Tema 1. Bsenenue. buorennnie 2jieMEHTHI: HccnenoBarennckas
dusznosornueckas opranorensl: O, C, N, H. AktuBHBIC pabora
xumus (20 4) (bOpMBI KHCIIOPO/A, UXIIOTYYECHHE, «KonnuectBeHnHasa

HEHUTpanu3aus.

MaKpos1eMEeHTBI: TPOLIEHT

COJIEpKaHUs B OpTaHU3ME, BBITTOTHsIEMAast
GbyHKIMS, cOAepKAHKUE B MPOTyKTaxX
nmutannsg.Ca2+ - cBsI3bIBAIOIINE OEJIKH,
IEITIOHUPOBAHUE KaJIbLUs, PETYIIALIMS
YPOBHSI KaJIbIMs B OPraHU3Me: TOPMOHBI
nouek. Mg — cTpoeHue xyopodusia, ero
AKTHBAIMS COJTHEUHOM DHEprHUeH.
MUKpPO3JIEMEHTBI: B KAKMX MOJIEKYJIax
CO/IepKaTCsl, BBITIOIHsIEMasT (PYHKITUSA,
CO/IepKaHUE B IPOJYKTaX TUTAHUSI.
[TocnencTBus mepeno3upoOBKI
MUKpOdJIEMEHTaMH. F€ — ycBanBaeMble
THUNBI COSTMHEHNH JKele3a.

CU — ycBOGHHE U TPAHCTIOPT MEJIH.
benku, conepxaiue Mep.
[TaTomoruvyeckue CHHIAPOMBI MeHKe 1
BuibcoHa, CBI3aHHBIE CMETA00IM3MOM
MEIH.

Toxcuunsie 35ieMenThI 1lepuoanyeckoit
CHCTEMBI JIJIs Oprann3ma. Biusiaue
HE0CTAaTKaMaKpO U MUKPO3JIEMEHTOB Ha
YKUBBIE OPTaHU3MBI.

PKupbl. 3aboneBaHus yenoBeKa,CBSI3aHHbIC
C HapYIICHUSIMU KUPOBOTO OOMEHa.
JucnunuaeMun.

VrieBoanl. 3a00JIeBaHMS YSTIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMU YTIIEBOAHOTO

obmena. CaxapHbIii [uadeT.

FCMOHpOTeI/IHLI, TCMOIOHWAHUH, IUTOXPOMBI.

OLICHKA COACPKaHU
MUKPOIJIEMEHTOB WX
BUTAMHHOB B IHILEBBIX
IIPOJYKTaX».
[IpakTrueckoe 3ansaTHE
«KauecTBeHHbBIE
peakuuy Ha
OpraHUYECKHE
MOJIEKYJIBI.
[IpakTnueckoe 3ansATHE
«IeHaTyparus OeIKoB»
[IpakTnueckoe 3ansATHE
«M3y4yeHre akTUBHOCTH
aMHIIa3bD».
[IpakTrueckoe 3aHsaTHE
«nanu3 (k1erouka
TpayGe)».




benku. Ctpoenue. 3a00ieBaHus YeI0BEKa,
CBSI3aHHBIC C HAPYILICHUSAMH OEITKOBOTO
oomeHa. DyHkiM O6enkoB. DEPMEHTHI.
Mexanusm aerctBud. Kiaccsl
(bepMEHTAaTUBHBIX PEAKIIHIA.
KodepMeHThI.

ButaMuHbl )KHPOPacTBOPUMBIE,
BosiOpacTBOpuMbIE. [IpeBpalienne
BUTAMUHOB B aKTUBHBIE (DOPMBI
Ko(hepMeHTOB. ABUTAaMIUHO3bI. OCHOBHEIE
TUIBI META0OJTUYECKUX PEAKIIHII.
buosHepreTuyeckue npoueccsl. [ mmKkonus.
[{uxn Kpebca. Llenb mepeHoca 37€KTPOHOB.
Oxucienue >KupHbIX Kucinot. Katabonusm
AMUHOKUCIOT. [ JIIOKOHEOTeHe3.

CuHTE3 yriIeBOA0B, OEIKOB, KUPOB.
MeTtabonutuyeckue 3a00aeBaHusl.
[IpakTHueckoe 3aHATHE: «PELICHHUE 3a1a4
Ha dHepreTudyeckuii oomen» Kierka.
[TonsTne meMmOpanbl. DyHKIMH MEMOpPaH.
Bupl TpaHCTIOPTa B KIIETKY.
MeMOpaHHbI€ OpraHou bl 3a00IeBaHUS
CBSI3aHHbBIE C HApYIIEHHUEM PabOThI
MEMOpPaHHBIX OpraHesul, 00JIe3HU
HAKOIUICHUS.

THUIBI KOHTAKTOB MEXAY KJIETKaMH.
3HaUEeHHE MEKKIIETOYHOU KOMMYHUKAIIUU
TSI 3/10pOBbsI OpraHU3Ma.

Snpo. YpOoBHM ynIakOBKM XpOMAaTHHA.
XpOMOCOMHBIE TEPPUTOPHH.
HememOpaHHbIE OpraHOU/IBI.




Tema 2. MoJiekyasipHas
ouoJsiorus (20 u)

OCHOBHBIE BE€XH Pa3BUTHUSA
MOJICKYJISIpPHOM Ouosoruu.
HyxenHoBbIE KUCTOTHI.
OcCHOBHbIE TPUHITUIIBI CTPOCHHUS.
Marpuunbie cuHTE3bI. Peruinkanus
— OCHOBA KJICTOYHOI'O JCICHHS.
[Tpuniune! permkanuu. Mytanuu.
YTo BBI3BIBACT U3MCHCHHS B
crpoenuu JHK. [Tpunummsl
penapanuu. TpaHCKpUIIus.
I'enernueckuii koxa. Tpancusius.
Opranuzanys reHoma BUPyCOB
[IpoTBOBUpPYCHBIE CPENICTBA,
MCXaHHM3MbI X JICHCTBUS.
Opranu3zanus reHoma 0akTepui
AHTHOAKTEpHUATIbHBIE ITPETIapaThl.
Opranu3zanys reHoMa 3yKapuoT

I'enomHoe PCAAKTUPOBAHUC.

[IpakTuyeckas pabota
«Boinenenue [JHK u3
OaHaHa.

[TpakTuyeckas pabota
«Mogaenb [IHK-opuramm.
[TpakTuyeckas pabora
«OmnpeneneHue KauyecTna

npenaparos /JJHK ¢ momomisro

crieKTpodoToMeTpUurm»(TIpH
HATHYUU 000pYIOBaHUS).
[TpakTuyeckas pabota
«PennmkaTuBHassMalInHa
(urpa-IeMOoHCTpaIs)».
[IpakTuyeckas padora
«[1P (Mmonens
amruuKanus Ha
Oymare)».

[TpakTuyeckas padbora
«Cuita mpoMoTOpay.
[IpakTudeckas padbota
«Pemenue 3a1a4 Ha
TCHETHUYCCKUH KOJ.
[TpakTudeckas padota
«DonIuHT OEIIKOBY.
HccnenoBarenbekas
pabora
«PacnpocTpanenue
aHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTrueckas pabota
«Pabora B

COBPEMEHHBIX
TeHETUYECKUX 0a3ax
naHHbIX. [IpoBenenue

In silico ananm3a

[1OCJIEI0BATEIbHOCTEN
TEHOB.
Tema 3. ITonsatue o nexapcrBax. [IpuHLIHAIIBI Hccnenosarenbekas
dapmakoJI0rus MOAXO0/a K TOMCKY HOBBIX pabota «DKcnepuMeHTa
(28 u) JIEKaPCTBEHHBIX CPEICTB. IO ONpeIEIEHUTO

CKpHHUHT U €70 METO/BI.

[Iytn BBenenus JIC.
dapMaKOKMHETHKA JIEKapCTBEHHBIX
BelecTs. BeacsiBanue
(abcopOmms) nexkapctB. OCHOBHBIE
MEXaHH3Mbl BCAChIBaHMUSI.
TpaHcnopT JIeKapCTBEHHBIX
BeriecTB. ['eHbl 1 Oenku nepBoit
(a3l buotpancpopmaruu. [Tyru
BBIBEJICHUS JICKApCTB U3
OpraHusMa. JKCKpenus u
anMuMUHaNUA. [ eHbl 1 6enKu
BTOpO# (ha3wl OMoTpanchopmaum.

TOKCHYHOCTH BEILICCTB
Ha apTeMUIASIX).
[IpakTuueckas padbota
«Kapra sxcnipeccun
T0(paMHUHOBBIX U
CEepPOTOHWHOBBIX
pPELEnTOpOB B MO3Te
MBITIIE .
Hccnenosarenbckas
pabota
«IToBemeHuecKue TECTEI
Ha perOkax Danio rario.
CaeT0-TeMHas




®dapmakoarHaMuka. ['1aBHoe u
no0oYHOE, pe30pOTHBHOE U

MECTHOE, IIPSAMOE, HENPSIMOE U
pednexkropHoe aeiictBre. Bub
B3auMoJieiicTBUS JekapcTB.CUHEPTrU3M
U aHTarOHW3M IIPU COBMECTHOM
JEHCTBUM JIEKAaPCTBEHHBIX BEILIECTB, UX
pasHoOBUIHOCTH TpaHcMeMOpaHHBIN
CUTHAJIMHT.

Tunbl KJIETOYHBIX PELENTOPOB.
MemOpaHHbIe: HOHHBIE KaHAJIbI,
KaTaJUTUYECKUE U COTpshKEeHHbIE ¢ G-
OeKkaMu; BHYTPUKIIETOUHBIE:
LUTOIJIA3MAaTUYECKUE U STICPHBIE.
MexaHu3Mbl TUTaHA-PEIEITOPHOTO
B3auMojeiicTBus. CelleKTUBHOCTh
(M30MpaTeNbHOCTD) NCUCTBUS, CBA3h
«XUMHUYECKasi CTPYKTypa —
(hapmakonornyeckasi akTHBHOCTb
BelecTB» PapMaKoJIOrH4eCKom
MOJYJIALMYA CHHANTHYECKON
XOJIMHEPrU4ECKOUIEpe1adHn.
MonekynsipHbIif MEXaHU3M JACUCTBUS U
(hapmakosorndeckue cpoiicrea M-
XOJIMHOOJIOKAaTOPOB,
TaHrJIMO0I0OKATOPOB U Kypapenog00HbIX
CPEICTB.

dapMakoIoruuecKast perysius
AKTUBHOCTH aJJpEHEPTUUYECKOTO
cuHarca. AJpeHOMHMETHKH,
aapeHO0I0KATOPHI, CHMITATOIUTUKH.
MonekynsipHast papMaKoaorus
AQHTUAJUIEPTUYECKUX CPEJICTB.
['mcTamMuHOBBIE pELIETITOPHI: THUIIHI,
MOJIEKYJISIpHAsI OpTaHH3aIusl.
Crabunuzatopsl MeMOpaH TY4YHbIX
KJIETOK: MOJICKYJSIPHBI MEXaHU3M
JecTBHS, 0COOEHHOCTU KIMHUYECKOTO
MIPUMEHEHHUSI, TOUKUTIPHIIOKECHUS
NEHCTBUS HHTUOUTOPOB JIUITHTHBIX
MENaTOPOB.

MexaHu3M IeUCTBUS U IPUMEHEHUE
MpemnapaToB, CTUMYIUPYIOIIUX
MpOLIeCChl UMMYHHTETA.
dapMakoIoruueckas XapakTeprucTHKa
MHTEPJIEHKUHOB:MIOJyYE€HUE, MEXaHU3M
neiicTBusi,nipuMeHeHne. OCHOBBI
mato(U3nOJIOTHH OCTPO(Pa3z0BOTO
OTBETA, MEJIMALINsI BOCTIAJICHHUS.
MounekynsipHbIi MEXaHU3M
MPOTHUBOBOCHAIUTENLHOTO JEHCTBUS
TIIIOKOKOPTUKOCTEPOHIOB,
HECTEPOUIHBIX MPOTUBOBOCTAIUTEIbHBIX
CPEICTB.

[TonsiTHE 0 HApKO3€ M HAPKO3HBIX

Kamepay.
HccnenoBarenbckas
pabota
«IloBeneHueckue TeCThl
Ha pbIOKax Danio rario.
OTKpBITOE TIOJIE.
HccenenoBarensckas
pabora
«IToBeneHuYeCcKrE TECThIHA
peiOkax Danio rario.
CraiiHoe IOBEIEHUE.
[TpakTuueckas pabora
«BnusHue agpeHanMHaHa
CEp/ICUHbIE COKPALLIEHHUS
(mporpammuoe
obecrieueHue)».
[TpakTudeckas pabota
«['ucronornueckue
Ipenaparsl IMMYHHOR
CHUCTEMBI.
[TpakTuyeckas pabora

«['ucronornueckue

[penaparsl HEPBHOM

CHUCTEMBI.




npemnaparax. KineTouHslii 1 HEpBHBIN
HapKo3.

dapMaKoI0ruuecKkas XxapakTepucTHUKa
OTJEJbHBIX IPYNITHAPKO3HBIX CPEJCTB.
TlociemoBaTenbHOCTL AEHCTBUS Ha
LIEHTPAJIBHYIO CUCTEMY.
dusnonornyeckuii coH; ¢a3pl cHa.Bubt
HapyueHui cHa [lonstue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX
npenapaTtax (TMIIHOTHKAX).
MounekynspHbie ACIIEKTBI
HOLMLIETILINH. Onuarsble
pEeLenTopsl, UX THIIBI.

Ouke(hanuHbl U SHAOPPHUHBI -
9HJIOTCHHBIE JIMTAH bl OIIMATHBIX
peLenTopoB.

AHTUIICUXOTHYECKOE JIEHCTBUE,
BIIUSIHUE HAa (PYHKLIHIO
JKCTpanUpaMUIHON CUCTEMBI,
SMOLIMOHANBHYIO CEpPY, pBOTHBIN
LIEHTP, apTEPUAIIBHOE IaBJICHHUE, LIEHTP
TEPMOPETYJISALUH.

MounekynsipHble MEXaHU3MBbI
JEHCTBHSI HEUPOJIENITUKOB, BIUSHUAE
Ha J10(paMHUHOBBIE, CEPOTOHUHOBBIE,
aJIpeHO- U THCTaMUHOBBIE

peLenTopsl, UXAEHCTBUE HA
KJIETOYHBbIE MEMOpaHbI, Ha
JETIOHUPOBAHUETKAHEBBIX
MOHOaMHUHOB.

[Torennuan-3aBUCHMbIe
HaTpUEBbIE KaHAJIbl KAK MUIIIEHU
JIeMCTBUSL MECTHBIX aHECTETUKOB.
CriocoObIMHT IO POBAHUS
MOTEHINAJI- 3aBHCUMBIX
HATPUEBBIX KAHAJIOB MECTHBIMHU
AQHECTETHKAMH.




Moayab «MoJieKyJIsipHbIe 0CHOBBI cejieknum» 9 Kiace (68 yacoB)

[IpuHnune! perumkanuu. Myranuu.

UYro BBI3BIBAECT U3MEHEHUS B
crpoenuun JHK. [TpuHummnsl
penapauuu. Tpanckpunuus.
I'enernueckuit koa. Opranuzanus
reHomMa BupycoslIpoTuBoBupycHbIE

CpeacTBa, MEXaHU3MbI UX I[CﬁCTBPISI.

Opranuzanus reHomMa 6akTepuit
AHTHOaKTEpUaTbHBIC TIPEIIapaThl.
Opranuzanus reHoma 5yKapuoT
I'enomHOE penakTUpOBaHUE.

Tembl OcHOBHOe coaepxkaHue JlesiTeIbHOCTD
MIKOJLHUKOB

Tema 1. OcHOBHbIE BEXU Pa3BUTHS I[IpakTHueckas pabora
MouJiekyasipHasi MOJICKYJISPHON OHMOJIOTHH. «Borgenenne JJHK n3
omnostorusi (20 u) HyknenHoBbIE KHCTOTHI. GaHaHaY.

OCHOBHBIE IPUHIIUIIBI CTPOCHUS. TTpakTHueckas paboTa

Marpuunbie cuHTE3bI. Perumkanus «Monens JTHK-

— OCHOBA KJICTOYHOTI'O JICJICHHUS. opHraMi»

[TpakTryeckas pabora
«OrnpeneneHne kauecTna
npenaparos /JJHK ¢
TIOMOIIIBIO
crieKTpodoTOMeTpUU»(TTPH
HATMYUU 000PYIOBAHUS).
[TpakTuyeckas pabora
«PernnmkaTuBHas MamIHA
(urpa- AEMOHCTpAIIHS)».
[TpakTudeckas padora
«[1P (Mmonens
aMILTU(UKAIHS Ha
Oymare)».

[TpakTnueckas pabota
«Cwua mpoMoTOpay.
[TpakTryeckas paborta
«Pemenne  3amau = Ha
TeHETUYECKUI KOJI.
Tpancusauus».

[TpakTuueckas padota
«DPouHT OeIKOBY.
HccnenoBatenbckas pabora
«PacnpocTpanenne
AHTUOMOTUKOPE3UCTEHT

HBIX OaKTepuii».
[TpakTuyeckas pabota «Pabota
B COBPEMEHHBIXI€HETUYECKUX
6a3ax nanHbIxX. [IpoBenenue In
silico ananmza
OCJIENOBATEILHOCTEN

T€HOBY.




Tema 2.
MoJiekyasipHbie
OCHOBBI FreHeTHKH
(20 u)

[Ipenmer renetuku. Kparkas ncropus
pa3BUTUSA IIPEICTABICHUS O

HacneACTBeHHOCTH. OT reHa K Mpu3HaKy:

KaK pacKpacuTh kota. YTo Takoe
npusHak? [1yTk OT reHa 10 npu3Haka.
Myrtauuu. Annenu. I'erepo3urorsl u
rOMO3UIoThl. JIoOMUHaHTHBIE U
peLecCUBHbIE aJuIenu. I'eHbl CTPOsT
opranusM. BkiroueHue 1 BHIKITIOYCHHE
OompiIoro Habopa reHoB. Kak kieTku
MOHUMAIOT, KAKHE T€HBI JTOJKHBI
paborarsb.

JluckpeTHOE HAclIeIOBaHHE TPU3HAKOB.
3akoHbl MeHiens1: O1H I'€H - OJIUH
npu3Hak. Cxema ckpeniuBaHus. 3aKkoH
eanHoo0pa3us THOpUI0B IEPBOTO
MOKOJIEHUS. 3aKOH pacUIeTICHuUs
MIpU3HAKa BO BTOPOM ITOKOJIEHUH.
3axoHbl MeHiesl: HECKOJIBKO M€HOB -
HECKOJIBKO ITPU3HAKOB.

JurubpuHoe CKpenimBaHue.
HezaBucumoe pacxoxaeHue
xpomocoM. ClienieHHOE HaceI0BaHuE.
BsaumopeiicTBue reHoB. AJIENEHOE U
HeaJJIENbHOE.

Ompenenenune nona. [lomossie
XpoMocoMbl. CaMIIbl U CAMKH.
Brnusiaue gaxtopoB okpyxaroiei
cpenpl. XpoOMOCOMHOE

onpeaenenue nosa. [lonoseie
xpomocoMmsl. [Ipobaema
JOTIOJTHUTEIBHOU X-XpOMOCOMBI Y
XKEHIIMH. Tpex1BeTHbIE KOIIKH.

Ponesas urpa «Annenn».
Uccnenosarennpckuii
MIPOEKT MyTareHHsble
(baxTopsl.

Ponesas urpa «Cynp0a
KJIETKW». [ 'eHbI-
MEePEKITI0YaTENH.
[IpakTuueckoe 3aganue
«AITOPUTMBI 11
KJIETOK.
IIpakTHueckoe 3ananue
«Ennnoobpasue
MIEPBOTO TOKOJICHUS.
IIpakTHueckoe 3aganue
«Pacuerienue Bo
BTOPOM MOKOJICHUW.
UccnenoBarenbekuii
MPOEKT «3aKoHHI [
Meunnens B
JKCIIEPUMEHTE.
IIpakTHueckoe 3aganue
«Pemerka Ilennerar.
IIpakTHueckoe 3aganue
«HacnenoBaunue,
CLIEIIJIEHHOE C MOJIOM.
[IpakTuueckoe 3aHsATHE
«B3aumMozaeiicTBusa
reHOB (MOJIEINPOBAHUE
CHHTE3a M TPaHCIIOpTa
MMUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyisipHble
OCHOBBI cesieKnuu(28

)

['enbl B momynsusx: BEIUKOE
paBHoBecue. [lonyssamnus. YacToTsl
BCTPEUAEMOCTH MIPU3HAKA U aJlIes.
VYpasaenue Xapau- BaitnOepra.
[Tonynsuy MEHSIFOTCS: YUCICHHOCTD,
MUTpaIys U BEIOOpP cympyra.

@DaKkTOphl, KOTOPHIE BHIBOAAT MOMYIISILIHIO
u3 paBHOBecHs Xapau-BaiinOepra.
UucnenHocth nomnynsauuu. Ponesas urpa
«Oddexr  ocHomarems».  [peiid
reHoB. Myranuu. HecnydaitHoe
ckpewmmBanue. M3onsauus.

[Tomynsiuny MEHSIOTCS: €CTECTBEHHBIN
0T00p. MexaHu3MIeHCTBHS
€CTeCTBEHHOr0 oTOopa./BIKyImuii
oToop.

MonudukaonHas u3MEHYHBOCTb.
Craructuueckue 0COOEHHOCTH
MOAU(PHUKAITIOHHONHU3MEHYUBOCTH.
HacnenoBanue KoJIM4E€CTBEHHBIX
MIPU3HAKOB.

KonuuecTBeHHbIE IPU3HAKHY.

CpenoBas "BMEHYMBOCTD MTPU3HAKA.
KoaddunmenT macnexyemoctu
npu3Haka. OtBeTHa oT60p. [Tonck
TE€HOB KOJIMYE€CTBEHHBIX ITPU3HAKOB.
OIHOHYKIIEOTUIHBIE BAPUAHTHI T€HOB.
JHK-uun. [TonHOreHOMHBIHaHAIN3
acCOLMALIN.

«Owmpbi» Hag reHoMoM. [loctrenomHuas
apa. ObpaTtHas reHeTka. «OMUKCHBIE)
uccnenosanus. [Iporeom, metabomom.
JlomecTuKalus v LEHTPbl TEHETUYECKOTO
pazHooOpazus. [loncku pactennii ¢
«XOPOITUMUY MPU3HAKAMH JIJIs1 YEJIOBEKa.
LleHTpbI reHEeTHYECKOTr0 Pa3HO00pasHsl.
Huxomnaiit UBanosnuBasumnos. Cenexius.
Komb6unanmonnast 1 rubpuHas
cenekuus. ['ereposuc. CoxpaHuTh U
W3YYHUThH T€HBI, YTOOBIMEHSTH OyayIiee.
Kaxk mpaBuibHO XpaHUTh TCHBI.
Konnekunn reHeTuaeckux pecypcon
pactenuii. [IpakTukym u/umm
HCCIeA0BaTeNIbCKUM TPOEKT: MeTo bl
KYJIbTUBHPOBAHUS 1n Vitromis
COXpaHEHUs F€HETUYECKUX PECYPCOB
pacTeHuy U JIsl yCKOPEHHOW CENIeKIUU
['eneTnyeckue NEHTpPHI B HAIlIEH CTpaHe.
['ne 3aHMMAarOTCS TEHETUKON U
TEHOMHUKOM ISl HYK/T

CEJILCKOT0 X031 CTBA.

[IpakTuueckoe 3aganue
«YacToTs! ajtene,
TE€HOTHUIIOB U
(EHOTUTIOBY.
Uccnenosarenbckuii
IIPOEKT «AHaIU3
TEHETUYECKON CTPYKTYPHI
HOMYJISIMKM(HA OCHOBE
3aKoHa Xapau-
Baiinbepra)».

Ponesas urpa «9¢ddexr
OYTBIJIOYHOTO TOPJIBIIIIKA.
Ponesas urpa
«EcTecTBEeHHBIN

oTOOPY».
Uccnenoarenbckue
paboThI
«MoudukanmoHHas
U3MEHYMBOCTb PACTCHUN
B MpeJieNiaxBalllero
MECTa KHUTEIHCTBAY.

[TpakTuyeckoe 3aganue
«ATPOHOMBI».
[TpakTuyeckoe 3aganue
«["omonoruueckue psaabl
HAaCJIEACTBEHHON
WU3MEHUYUBOCTH.




