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[TOACHUTEJIbHAA 3AITNCKA
AKTyaJnbHOCTh U Ha3HaueHHe nporpammel. [Iporpamma paspaboTraHa B COOTBETCTBHH
c TpeboBaHusiMH DefepanbHOIO TOCYAapCTBEHHOr0 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOTI'O 00111€er0 00pa30BaHusl, OPUEHTUPOBaHA HA 00€CIIEUeHUE NHANBUAYAIbHBIX
noTpeOHOCTE OO0ydJarouMxcs ¢ HampaBieHa Ha JIOCTUKEHUE TUIAHUPYEMBbIX
pe3yJIbTaTOB OCBOEHHUS IMPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3oBaHUsS C Y4YETOM
BbIOOpa  yYaCTHHUKaMHM  OOpa30BAaTENIbHBIX  OTHOIIEHWW KYpCOB  BHEYPOUHOU
NEeATENbHOCTA. DTO MO3BOJSET OOECHEYUTh €IMHCTBO OO0S3aTENbHBIX TPEOOBAHMIA
®I"OC BO BceM MPOCTPAHCTBE MIKOJILHOIO 00pa30BaHus: HE TOJIBKO Ha YPOKE, HO U 3a
€ro Mpeaenamu.
AKTyaJIbHOCTh pealu3aliy JaHHOW MPOrpaMMbl 00YCIOBJIEHA caMOl OCOOEHHOCTHIO
IIPOEKTHO-UCCJIEI0BATEIBLCKON JIEATEIbHOCTH. JTa JEATEIbHOCTh JIEKUT B OCHOBE
NIO3HABATEJILHOIO HHTEpECca peOeHKa, SIBJISIETCS 3aJI0TOM YMEHUS IIJIaHUPOBATh JIIOObIE
JICICTBHUSI M BaXKHBIM YCIOBHEM YCIEUIHOW peanu3anuu uaeil. JlroOble n3MeHeHus
COBPEMEHHOI'0 O0IIECTBAa CBSI3aHBI C MPOEKTAMH U HCCIEAOBAHUSMU — B HayKe,
TBOpYECTBE, OW3HECE, OOLIECTBEHHOM JKM3HU. [l03TOMYy BaKHBIM 3JIEMEHTOM
Pa3BUTHS JIMYHOCTH OOydYaromierocst sBisieTcss (OPMUPOBAHHWE OCHOBHBIX HABBIKOB
IIPOEKTHOMCCJIIEN0BATEIIbCKON EATEIbHOCTH.
[Tporpammoil  mpeaycMOTpeHO (HOPMHUPOBAHME COBPEMEHHOIO TEOPETHYECKOTO
YPOBHS 3HAaHHMM, a TakKe€ M NPAKTUUECKOro OIbITa padOThl € JIAOOPATOPHBIM
000py0BaHUEM, OBJIAJICHUE IPUEMAaMHU UCCIIE0BATENBCKOM AesITenbHOCTH. MeTobl
OpraHu3anuu oOpa30BaTEIbHOM M  HAY4YHO-HUCCIEAOBATENIbCKOM  JIEATEITbHOCTH
pe1ycMaTpUBalOT (POPMUPOBAHKME y O0YYAIOIUXCS HECTaHJAPTHOTO TBOPYECKOIO
MBIIICHUS, CBOOOIBI CAMOBBIPAXEHUS U UHIUBUYaIbHOCTH CY KJICHUH.
Jns monHOro ydera NOTPEOHOCTEM ydalquxcss B MPOrpaMMe HCIOIb3YeTCs
nuddepeHIMpOBaHHBI MOAX0A, YTO CTUMYJIHUPYET Y4Yallerocss K YBEJIMYEHUIO
noTpeOHOCTH B HMHJAMBHUIYyalbHOM, MHTEUIEKTYaJbHOM W TIO3HABAaTEIbHOM
JeSTENbHOCTH U PAa3BUTHIO HAYYHO-UCCIIEA0BATENIbCKUX HaBbIKOB. [Iporpamma cranet
BOCTpEOOBAHHON B TMEPBYIO OdYEpedb IIKOJIbHHUKAMU, KOTOPbIE HMEIOT CTOWKHUI
MHTEPEC U COOTBETCTBYIOIIYI0O MOTHMBALMIO K M3YYEHHIO IPEIMETOB E€CTECTBEHHO-
HAy4HOI'O IIMKJIA, ECTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.
B nmoapocTKoBOM BO3pacTe ydamuecs MpOSBIISIIOT CBOKO 3aMHTEPECOBAHHOCTh B TOM
WIM HMHOM o0O0JacTh 3HAHMN, HAyYHOM HAMNpaBiICHUU WU TPOodEeCcCHOHATbHON
nesaTenbHOCTH. TakuMm 00pa3oM NPOUCXOJUT (POPMHUPOBAHHE I103HABATEILHOM U
npodeCCHOHATBHON COCTABIISIONIEH TMYHOCTH, IOMOTAET yJalleMycs B ONpeIeIICHUU
OyZIyllero >KM3HEHHOTO MYTH U B NPOo(eccHOHANIbHOM BBIOOpE IMOCIIE OKOHYAHUS
mkoJbl. [Iogo6HOr0 poga 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKEJIaHue
IIKOJIbHUKA K TMO3HAHUIO HOBOT'O, PACIIMPEHHUIO U YIIIYOJIEHHIO COOTBETCTBYIOIIMX
3HAHUU, U
IIOJIYYCHHIO HOBBIX B TOM 4YHCJE IPAKTUYECKUX HABBIKOB, a TAaKX€ MOTHBHUPYET
ydaiierocsi Ha npogOprueHTaIUIO.
[Iporpamma HareneHa Ha MOMOLIb PeOCHKY B OCBOCHHUM OCHOB OpraHU3allUd U
OCYILIECTBIICHUS] COOCTBEHHOM MPOEKTHO-UCCIIEI0BATEIbCKON JAESTENbHOCTH, a TAKXKe
B MNpUOOpPETEHUH HEOOXOJMMOro OmnbITa s paOOoThl HaJA HHAWBHIYAJTbHBIM
UCCIIEZIOBAaHUEM MJTU MTPpoeKTOoM. [Iporpamma mOMOXKeT IIKOJIBHUKY B O0siee ri1y0oKoM
U3YYEHUH MHTEpPECylole ero o00JIacTh €CTECTBEHHbIX HayK, a TakKXe B



MPUOOPETCHUH BAKHBIX COIMAILHBIX HABBIKOB, HEOOXOAMMBIX IS MPOIYKTUBHON
COLIMANU3alUU U (POPMUPOBAHUS TPAKIAHCKON MMO3UIIUHN:

— HaBbIKa CaMOCTOSITEJILHOTO PEUIEHUSI aKTYyaJbHBIX HCCIEI0BATEIbCKUX WM
MPaKTUUYECKUX 3a7a4, BKJIOYAIONIETO B ceOs yMEHUE BUJETh U aHAIM3UPOBATH
npoOJieMbl, HYXKJAIOIIMECs B PEIICHUH, yMEHHE JeTaIbHO mpopadarhiBaTh W
peaM30BBIBaTh CIIOCOOBI PA0OTHI ¢ HUMH, YMEHHE TUIAHUPOBATh COOCTBEHHYIO
paboTy U CaMOCTOSATEIbHO KOHTPOJHMPOBATH CBOE MPOJABUKEHHE K IKEIAEMOMY
pe3yybTary;

— HaBBbIKA TEHEPUPOBAHUS U OQPOPMJICHHS COOCTBEHHBIX HJICH, OOJEUeHUsT UX B
yII00HYIO [JIs1 pacnpocTpaHeHus: GopMmy;

— - HaBbIKA YBAKUTEIHLHOTO OTHOIICHUS K YYXXUM B3TJISIIaM U UIIeIM, 0POPMIICHHBIM
B paboTax JIpyrux JIoJeH, Ipyrux aBTOPOB

— BJIQ/IeJIbLIEB UHTEJUIEKTYaJIbHOM COOCTBEHHOCTH;

—  HaBblKa  MyOJWYHOTO  BBICTYIUICHHWS  Tiepen  OONBIION  ayauTOpHEH,
apryMEHTHUPOBAaHUS W OTCTAaMBAaHUS CBOEH TOYKM 3pEHHS, OTBETOB HAa BOIPOCHI
CBEPCTHHKOB U B3POCIBIX, YOSKIECHUS APYTUX B CBOCH MPaBOTE, MPOJIBUIKEHUS CBOUX
UaeH;

— HaBblKa pPa0OTHl CO CHEIUATM3UPOBAHHBIMU KOMIIBIOTEPHBIMHU MPOrpPaMMaMH,
7abopaTopHBIM 000PYIOBAHUEM, TEXHHUYECKUMU YCTPOUCTBAMHU, OUOIMOTCYHBIMHU
dboHTAMM W HWHBIMH pecypcamMu, C KOTOPBIMH MOXET OBITh  CBs3aHa
MIPOEKTHOMCCIIE0BATENbCKAs JEATEIHHOCTD MIKOJIHHUKA.

Kpome Toro, pabora IIKOJbHMKAa HaJ TMPOECKTOM WU HCCIEIOBaHUEM OyAeT
CIIOCOOCTBOBATH U PA3BUTHUIO €T0 aJIEKBATHOW CAMOOIICHKH.

Bapuanrts! peaguzanuu nporpamMMmsbl U GopMbl NPOBeIeHUA 3aHATHIA.

JlanHas mporpamMmMma paccurTaHa Ha paboTy coO IIKoJbHUKamMu 5-9 knaccoB. Ilenarory
Ba)KHEE aKIICHTUPOBATh CBOE BHUMAHHUE HE CTOJILKO Ha KaueCTBE pe3ysbTaTa MpoOeKTa
WJIM UCCJIEIOBAHMSA, CKOJIBKO Ha TOM, YTOOBI YJAIIMIACS TTOTydas 3HAHUS B TOM YHCTIE
W 4epe3 BhINOJHEHUE MPAKTUYECKOro 3aJaHus, Jejal BhIBOABl U YMO3AKIIOUCHUS Ha
OCHOBAaHHMM CBOETO HCCIEIOBaHUs, YYWICS CpPaBHUBATb €ro pe3yJbTaThl C
TEOPETUUYECKUM MaTepUajoM M MCCIEIOBAHUSIMU JPYTHX IIKOJbHHUKOB. Takum
00pa3oM, MIKOJILHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEI0BATEIbCKON JIEATEIbHOCTH U
MpUOOPETET HaBbIK KPUTUUECKOTO OTHOILICHUS K MaTepuaty.

[Iporpamma pa3Outa HAa MOIYJIH, KOTOpPhIE MOTYT OBITh HCIIONB30BAHBI JHOO
YacTMYHO, JIMOO monHOCThI0. Tak wmoaynb «Kak JKMBOTHBIE W pacTeHHs
MPUCHOCAOIUBAIOTCS» (IBOTIOLMOHHAS 3KOJIOTHA) MPEAIOIAraeTcs Al U3y4eHUs B 5
win 6 Kiacce B TedeHHe OonHOoro roga. Moxymu «OCHOBBI PacTE€HHEBOJCTBA» H
«buorexnonorus» paccuutanbl Ha 136 4acoB U MOTYT OBITH peaIM30BaHbl B TEUCHUU
2-x net (o 68 yacoB) wim B TedeHnn 1 roga (136 gacoB B rog AHATOTUYHO MOIYJIH
«MonekynsapHble OCHOBBI (PU3HOJIOTUU U (hapMaKoJIoTun» U «MOJEKyIsIpHbIE OCHOBBI
CEJIEKIIMM» paccYuTaHbl Ha 136COB M MOTYT OBITh peaIM30BaHbl B TEUCHHUH 2- X JIET
(mo 68aca B roa) wiu B TeueHur 1 roga (136 yacoB B rom). MoxHO PEeKOMEHI0BATh
MCIOJIb30BaTh MOAYH «Kak >KMUBOTHBIE U pacTEeHUs MpUCTIOcCabIUBarOTCs», «OCHOBBI
pPacTEeHUEBOJICTBAY, «MOJIEKYJIIpHbIE OCHOBBI CEJIEKIIMN» B Kau€CTBE HEMPEPHIBHOTO
oOpasoBarenbHOro IWKiIa (5-9 kmacc mo 1 yacy B Hememwo) s KJIAacCOB



arpoOMOTEXHOJIOTMYECKON HampaBieHHOCTH. Moaymu «Kak KUBOTHBIE M pacTEHUS
npucrocadiIuBaroTcs», «bnorexnonornn» u «MonexkysspHble OCHOBBI (PU3UOJIOTUU U
(dapMakoiI0orum» B KaueCTBE HEMPEPBIBHOTO 00pa3oBareabHoro nukia (5-9 kmacc no 1
yacy B HENENI0) JJs KIJAacCOB OHMOTEXHOJIOTMYECKOr0 WM MEIHUIMHCKOTO
HaIpaBJICHUN

B3aumocBs3b ¢ IPOrpaMMoil BOCIIMTAHUS.

[Iporpamma Kypca BHEYPOUHOH JEATEIHHOCTH pa3paboTaHa C y4eTOM PEeKOMEHaIHi
NPUMEPHOM TPOTpaMMbl  BOCITUTAHUS, YYHUTHIBACT IICUXOJIOTO-TICIAr OTHYECKUE
OCOOCHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuid. OTO TMO3BOJSET HA MPAKTUKE
COCIMHUTH O0YYAOIIYIO M BOCITUTATEIIBHYIO JIESATEIBHOCTh TIeIarora, OpUCHTUPOBATh
ee He TOJbKO Ha MHTEIUIEKTyaJbHOE, HO U Ha HPAaBCTBEHHOE, COLMAILHOE Pa3BUTHE
pedeHka. DTO MPOSIBIIAETCA:

— B TNPUOPHTETE JMYHOCTHBIX PE3yJbTATOB pPEaIM3allMi IPOrpaMMbl BHEYPOUHON
JeSITeIPHOCTH, HAIIEANINX CBOE OTPAXCHHE M KOHKPETHU3AIMI0 B MPHUMEPHOM
porpaMmMe BOCITUTAHHUS,

— B BO3MOXKHOCTH KOMIUICKTOBAHHS PAa3HOBO3PACTHBIX TPYII Uil OpraHU3aIiH
npOoQOPHEHTAIIMOHHON JESITeIPHOCTH IIKOJLHUKOB, BOCIUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCs B IPUMEPHOI MporpaMmMe BOCITUTAHUS;

— B UHTEPAKTUBHBIX (OPMAX 3aHSATHH Il IIKOJIBHUKOB, 00ECIIEUYNBAIOIINUX OOJBIIYIO
UX BOBJICYCHHOCTh B COBMECTHYIO C IEJaroroM W JIPYrMMU JACTbMH JESATCIHHOCTh H
BO3MOYKHOCTh OOpa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIIHOCTEH, KII0UEBOE
3HAYEHHWE KOTOPBIX JJIsi BOCHUTAHUS MOTYEPKUBACTCS MPUMEPHOH IMPOrpamMMoin
BOCITUTAHHSI.

Ocol0enHocTH padoThI YUMTEIS IO IPOrpaMme.

3amaya y4uTessi COCTOMT B TOM, YTOOBI COMPOBOXKAThH MpOLEecC MpodeccCuoHaTbHON
OpUEHTALIMM WIKOJIbHUKA, PACKPbIBas MOTEHUMAN KAXKIOrO0 4YEPE3 BOBICYEHUE B
MHOI0OOpa3HYI0 JESITEeNbHOCTh, OPraHM30BaHHYIO B pasHbIX (opmax. Ilpu sTOM
pe3yabTaToM pabOThl YUYHUTENS B MEPBYIO OYEpPEIb SBISETCS JMYHOCTHOE Pa3BUTHE
ydanierocs. JINYHOCTHBIX pe3yJIbTaTOB YYHUTEIb MOXKET JAOCTHUYb, yBIIEKass y4EHUKa
COBMECTHOW M MHTEPECHOH MM OOOHM JeSTEIbHOCTHIO, YCTAHABIUBAs BO BpEMS
3aHATUN JOOPOXKENaTEeNbHYI0, MOAACPKHUBAIOIIYI0O aTMocdepy, HAChIas 3aHATHS
LIEHHOCTHBIM COJIEPKaHUEM.

[IpuMepHas cxema NpOBENCHUS 3aHATUHI 10 ITPOrpamMMe:

1. OOBsICHEHHE TEOPETUYECKOT0 MaTepHala Mo TeMe.

2. lloaroroBka K SKCIEPUMEHTAIBLHOMY 3aHATHIO, OOCYXJEHHE OOBEKTOB JUIf
MIPAKTUYECKOTO 3aHATHUA.

3. IlpoBeneHME MPAaKTUUECKOTO 3aHATHS — OCHOBHAs 3aJada OCBOCHHE METOOJIOTUH
JIAHHOI'O DKCIIEPUMEHTA.

4. Ilo OKOHYaHWMM TPEMIOKUTH JETSAM, KOTOPBIE 3aMHTEPECOBAINCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEI0BATENLCKUM MpoeKT. [t aToro Heodxonumo
00CynuTh OOBEKTHI, KOTOpbIE YUYEHUK OYAeT HCCiaenoBaTh, COCTaBUTH IUIAH
DKCIEPUMEHTA.



5. IloMO4b y4EHUKY IPOAHAIM3UPOBATH PE3YJIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ynbTarbl MPOEKTHO-UCCIIEI0BATEIBCKON JIEATEIbHOCTH IIKOJIbHUKOB
MOXXHO B IIpollecce 3allluThl MMM CBOMX paboT B paMKax IIKOJIbHOM
HAaYYHOIPAKTUYECKON KOH(PEPEHIUH.

Aodpecam npozpammel. [Iporpamma npeaHasHayeHa s gerei 14-16 ner.

['pynma MoXxeT cocTosTh M3 JeTed OAHOro BO3pacTa WM  OBITh
Pa3HOBO3PACTHOM.
Ob0vem u cpok oceoenusn npozpammst - CPOK OCBOEHUS MPorpammsel — 1 ToJ.

Ha nmonHoe ocBoeHue nporpammel TpeOyetcs 136 gaca.
Dopmul 00yuenus - OUHa.
Ocobennocmu opzanuzayuu 00pazoeameibHO20 npoyecca

CneunansHoro orbopa jaereid B JETCKOe OObEAMHEHHE Jisi OOy4YeHHUs IO
JOTIOTHUTENILHON 00111e00pa30BaTeNbLHOM 00Iepa3BUBAOIICH MpOrpaMMe
HE MPEAYyCMOTPEHO. 3a4MCIIEHHUE OCYILECTBIISIETCS B 3aBUCHMOCTH OT BO3pacta u
JKETaHHs 00 yJaroIIuXCs.
Cocmae zpynnwt — 10-15 genosexk.
Pestcum 3anamuil, nepuoouunocms u nPOOO0HCUMENbHOCHb 3AHAMUIL

OO11ee KoaM4ecTBO 4acoB B rog —136 yaca B rof.

3aHATHA MPOXOAAT JBa pa3a B HEAENIO MO JBa y4EOHBIX Yaca C MepPephIBOM U
IByMs1 (DU3MUHYTKaAMU B TE€YEHHUE KaXKOT0 yaca.

[TpomomKUTENBHOCTh 3aHATHH HCYUCIACTCS B akageMudeckux dacax — 40
MUHYT, MKy 3aHSATUSIMU YCTAaHOBJIEHBI 10-MUHYTHBIE TTIEPEMEHBI.

Bospacmmuwvie ocobennocmu odyuaromuxcs

IIporpaMma paccuuTaHa Ha JI€TE€l pa3HOro BO3pacTa U YpOBHS MOATOTOBKHU.

OCOOEHHOCTBIO MIIQZIIETO MIKOJIBHOI'O BO3PACTa SBIISETCS MEPEXOA OT MPSIMOTo
KOMMPOBAHMUS K TMOTPEOHOCTH caenatb camomy. JlaHHBIH Bo3pacT sBIsETCA
OJaronpusATHBIM TEPUOAOM JUIsl Pa3BUTHUS TBOPUYECKUX cHocoOHocTeill. B cBoux
YCTPEMJICHUSX JIE€TU JOBEPSIIOT pOBECHUKAaM. PeOEHOK CTpEeMUTCs CTaTh UHTEPECHBIM
YeJIOBEKOM JJIi CBEPCTHHUKOB, IIOBBIIIAETCS POJb CBOEH CaMOOLIEHKH, KOTOpas
NpOSIBJISIETCSI B CPAaBHEHUHU ce0sl ¢ APYrMMH JIOAbMH. 3ajada Ieaarora — Co3JaTh
YCIIOBHS JIJ1s1 JOBEPUTEIBLHOTO 0OpalieHus ¢ B3pocibiMu. [legaror nomkeH co3aars Ha
3aHATUAX TaKWE€ YCJIOBHUA, YTOOBI KKl peOCHOK MOT MPOSIBUTH CBOM CITIOCOOHOCTH
Y PEATM30BaTh CBOIO TBOPYECKYIO AKTUBHOCTb.

[TogpocTka OTIMYAET CTPEMJIEHHME K CaMOCTOSITEIbHOCTH, HE3aBHCHUMOCTH, K
CaMOIIO3HAHMIO, (OPMHUPYIOTCSI IO3HABATEJIbHBIE WHTEPECHl. 3ajadya Iejarora
JIOBEPATH MOJPOCTKY PEIIEHUE MOCHIbHBIX JJI1 HETO BOIIPOCOB, YBAXKaTh €r0 MHEHHE.
OO1ieHne MNpearnovTUTEIbHEE CTPOUTh HE B (OpME MPSIMBIX PACIOPSDKEHUNH U
Ha3WuJaHuid, a B (opMe MpOOJEMHBIX BOIPOCOB. Y MOAPOCTKA MOSABIAECTCS YMEHUE
CTaBUTH Iepe]l COOON U pelaTh 3a1auu, CAMOCTOSITENIbHO MBICIIUTD U TPYAUTHCA.

[TogpocTok nposiBiIsieT HHUIMATUBY, JKEJIaHUE PEaIn30BaTh U yTBEPAUTD ceOsl.

B aT0oT neproa nporcxoauT oKOHYaTeIbHOE (POPMHUPOBAHNE UHTEIUIEKTA,
COBEpILEHCTBYETCS CIIOCOOHOCTh K aOCTpakKTHOMY MbIIIIeHUI0. Jlis  crapiiero
MOJIPOCTKA CTAHOBUTCS MOTPEOHOCTHIO OBITH B3pocibIM. [IposiBisieTcst crpemiieHue K
CaMOYTBEPXKAECHHUIO ce0sd B pOJM B3pOCIOro. 3ajgada mnejarora IHoOyXJIaTh



06yqa10m1/1xc;1 K OTKPBITHIO ce0s KaKk JUYHOCTH U HHIWBUAYAJIbHOCTH B KOHTCKCTC
CaMOIIO3HaHUs, CaMOOIIPCACIICHUA H CaMOpCaln3alnu. CoBmecTHas ACATCIIBHOCTD
I IIOAPOCTKOB 5TOI'0 BO3pacCTa IIPUBJICKATCIIbHA KaK IIPOCTPAHCTBO JIA O6IH€HI/IH.

Henw:

CO3/IaHM€ YCIIOBUW NIl pacUIMpeHusi 3HaHUM oOydaromuxcsi 00 oO0BeKTax
OKPY)KaroIero MUpa, Pa3BUTHS MMO3HABATEIILHONW aKTHBHOCTH, CAMOCTOSTEIBHOCTH H
HAOJFOMaTeTbHOCTH, (OPMUPOBAHUE AKTUBHOW OJKM3HCHHOW TIO3MIIMU  dYepes
BCECTOPOHHEE O3HAKOMIICHHE C IKOJIOTMEH MPHUPOJHOTO OKPYKEHHUS M BKIIOUCHHUE B
COLIMAJILHO - 3HAYUMYI0 MPUPOJOOXPAHHYIO JeATelbHOCTh. DdopmupoBanue y
OO0 y4JarOIIMXCsI OCHOB IEJIOCTHOTO SKOJIOTMUYECKOT0 MUPOBO33PEHUSI.

3aoauu:

Ooyuarowue:

ChopmupoBarh 3HAHUA O 3aKOHOMEPHOCTSX HKOJOTHH, OCHOBHBIX 3KOJOTHYECKHX
TTOHATHUSX.

[IpuBuTh OOy4YarOIIMMCS HaBbIKKU pabOThl € METOAAMH, HEOOXOIUMBIMU IS
WCCIIeIOBaHU: HAOIOIeHNE, N3MEPEHHUE, YKCIIEPUMEHT, MOHUTOPUHT U JP.

Hayuutbh opopMIIATh pe3ynbTaThl padOThI U 3aIIMILATH €€.

Pa3zeusarowue:

Pa3Buth yYMEHHE MPOEKTHPOBATH CBOIO JeSATENbHOCTb (yueOHnyto,
HCCIIEA0BATENBCKYIO);

CdopMupoBaTh TBOPUECKHE U KOMMYHHUKATHBHBIE CITOCOOHOCTH OO0 YyJarOIIUXCS;
Pa3BuTh CrTOCOOHOCTH MPUMEHSATH TEOPETUUECKUE 3HAHUS HA MPAKTHKE;

Pa3BuTh CcrOCOOHOCTH CaMOCTOSITENBHO J10OBIBATh, aHAIM3UPOBATh MH(YOPMALUIO U
JIeJIaTh BBIBOIBL.

Bocnumuiearowue:

1.BocniutaTh 3KOJIOrMYECKOE MUPOBO33PEHHE U KYIIBTYPY.

2.ChopmupoBaTh yMeHHUE pabOTaTh B KOJJICKTHUBE.

3. Bocnurtath DaTpUOTHYECKOE M HPABCTBEHHOE OTHOLIEHUE K MPUPOAHBIM
oorarcTBaM pOAHOIO Kpasi.

dopmupoBaTh M TPONAraHIUPOBATH 3M0POBBIH 00pa3 ku3HU. (OOpa3oBaTENbHBII
IPOLIECC CTPOUTCS C YUETOM CIEAYIOIIUX NPUHIHUIIOB:

* IHIuBUyalIbHOTO MOIX0/1a K 00YyJaromuMCHl.

OTOT NPUHLUI [pEeIyCMAaTPpUBAeT B3aUMOACHCTBHE MEXIy IEIaroroM u
BOCIIUTaHHUKOM. [log0op MHAMBUAYaIbHBIX MPAKTUYECKUX 33AaHUM HEOOXOIUMO
MPOU3BOJIUTh C YYETOM JIMYHOCTHBIX OCOOEHHOCTEH KaXJoro O0y4arolerocs, €ro
3aMHTEPECOBAHHOCTU U JIOCTUTHYTOI'O YPOBHS MOATOTOBKH.

* CUCTEMHOCTH.

[TomyyeHHbIe 3HAHWS, YMEHUS M HABBIKM OOYdYaIOIIMECS CHCTEMHO MPHUMEHSIOT Ha
NPaKTHKE, CO3/1aBas TBOPYECKYIO PadOTy. DTO MO3BOJIAET MCIOJIB30BATHh 3HAHUS U
YMEHUS B €IWHCTBE, IEIOCTHOCTH, peanu3ys COOCTBEHHBIM 3aMbICeN, 4YTO
CIOCOOCTBYET CAMOBBIPAXKEHHIO peOEHKA, Pa3BUTHIO €0 TBOPUECKOr0 MOTEHIIMANA.

* [ITMKJIIMIHOCTH.



OOyuaroruecsi BceX JeT OOYYEHHs OCBAaWBAIOT ITOCICIOBATEILHO OJMHH U TE K
pasnesbl, CyIeCTBYET BO3MOXKHOCTh IpeJjlaraTb BHOBb MPUILEAIINM JETSIM 3aJaHus
CHauasa 0oJsiee MpOCThIe, COOTBETCTBYIOIINE IEPBOMY roly 00y4YeHus, a 3aTeM Oosee
CIIO’KHBIE.

* TlpyHUMI COTpYyJHUYECTBA M €IUMHCTBA TpeOOoBaHWM (OTHOLIEHHE K pEOEHKY
CTpOUTCS Ha JOOpOXKeNIaTelbHOM M JOBEpUTENbHOM ocHOBe). COTpyaHHUYECTBO
pa3BOpaYMBACTCS HA CIEAYIONINX YPOBHSIX.

* IMpunmun wHTerpanuu (MHTErpanus uaET Ha ypoBHE (OPMUPOBAHUS €IIUHBIX
MPE/ICTaBIICHUI, TOHATUH U OpraHu3aliy eAaroruyeckoro Mmporecca).

*[IpyHIIMO ENOCTHOCTU MpHOOLIeHUsT peO€HKa K TakuM (opMaM TMO3HAHUS
OKpY)KaIOILl[Eero MHpa, Kak HayKa M HCKYyCCTBO (B MO3HAHUU COYETAIOTCS JBE
TUAAKTUKA — HaydHas W XYJAO)KECTBCHHAs;, IepBas CTPOUTCS HA Pa3MBIIUICHUH,
BTOpass — Ha mepexuBaHuu. PeOEHOK mo3HAET Mup — HaOMOJas, pa3MBILLUIS,
COMEpex nBasi — B MPOLIECCEe TBOPUECKON JESITEIbHOCTH).

* TIpuHIUIT TOCTENIEHHOCTH MOTPYKEHUsI B Mpo0JIeMy (HpaBCTBEHHO — ¢uiocodckue
Oecebl TOTOBST JETEeH K BOCIIPUSATHIO UCKYCCTBA U TBOPUYECKOMY MPOILIECCY).

B xone peanuzaiiu nporpaMMbl UCIIONB3YIOTCS ciieAyromne GopMbl 00ydeHus :
Ilo oxeamy demeii: TPYNIOBBIE, KOJIJIEKTUBHBIE.

Ilo xapaxmepy yuebnoii OeamenvHocmu:

Oecenbl (BONPOCHO-OTBETHBIM METOJ aKTHBHOIO B3aWMOJEHCTBUSA Iefarora u
00y4aroUIMXcsl Ha 3aHATHUSAX, UCIOJIB3YETCSl B TEOPETUUECKON YaCTH 3aHATHS);
BUKTOPHUHBI (MMPUMEHSIETCS Kak ¢opMa TEKYIIEro KOHTPOJS Ha 3HAHUE M TTOHHMAaHHE
TEPMHUHOB, COOBITHI, MPOIIECCOB, HOPM, MPABUJ U UCIIOJIb3YETCSl HA 3aHIATUSIX U MPU
IPOBEACHUU KYJIbTYPHO-OCYTOBBIX MEPOIPHUATHI Ha YPOBHE JIETCKOTO OObEIMHEHUS
U YUPEKICHUSA);

BcTpeda ((poHTanbHas Oecela ¢ MpeACcTaBUTEIMU MPodecCcuii, KOTOPbI€ CBSA3aHBI C
TeMOW  OOBENMHEHUS U  BBIMYCKHUKAMH; MPOBOAUTCA  Kak  CIEHHUAIBHO
OpPraHM30BaHHBIN TUAJIOT, B XO/I€ KOTOPOro NMeAaror pyKoBOJUT 0OMEHOM MHEHUSIMU
0 KaKoMYy-JIn0O0 BOIPOCY);

KoHGepeHus: (MCHOMAB3YIOTCS A MYyOJMYHOM Mpe3eHTAIllMH Pe3ylIbTaTOB pPabOTHI
OOy4YaroIIMXCs, UTOT HCCIEAOBATEIbCKON NIeATeTbHOCTH, HArJsiIHO MOKa3bIBAIOIIUN
BO3MOXXHOCTH peOEHKA);

3allUTa MPOEKTa (MCIOIb3yeTCs Ha TBOPUECKUX OTuUeTaxX, (ecTuBalsix, KOHKypcax,
KaK UTOT MPOJIETaHHOU paboThI);

UrpoBasi mporpamMma (IPeAcTaBsieT cOO0M KOMIUIEKC MIPOBBIX METOJIMK WM Habop
KOHKYPCOB, KOTOPBIE HCIONB3YIOTCA KaK LIEJIOCTHAsI UTPOBasi MporpaMma U Kak 3Tan
3aHSATHS, TTO3BOJISIONINE BKIIOYATh JAETEeH B pa3TUYHBIC BUJIBI UTD);

KOHKYpcbl U (ectuBamu (popMa HTOroBOro, HWHOIJA TEKYILIEro) KOHTPOJIA
IPOBOJUTCS C LIEIbIO OMNpEIENICHUs] YPOBHS YCBOCHHS COZIEpKaHUS 00pa3oBaHUS,
CTETIEHU IMOJATOTOBJIEHHOCTH K CaMOCTOATENIbHOW palboTe, BBIABICHHUS Haubosee
CIIOCOOHBIX Y TAIAHTJIMBBIX JIeTE);

KOHCYJIbTallUU (TMPOBOJATCS MO 3ampocy OOYYalOIIMXCS C LENbI0 YCTpaHEHUs
npoOesioB B 3HAHUSX U YMEHHSX; YTOYHEHHIO YCBOECHHOTO; OTBETHI Ha BOIPOCHI,



BO3HUKIIINE B MpoIecce yueOHOM paOOThl U OKa3aHMsI TIOMOIIY B OBJIAJI€HUU Pa3HbIMU
BUJIaMU Y4€OHOM U MPaKTHUECKOU IEeATEIbHOCTH);

OTKPBITOE 3aHATHE (IPOBOAUTCS C MPUTJIAIICHUEM POJUTENEH U KOJUIET - IEAaroroB ¢
1[EJTbI0 OOMEHA OIBITOM );

HaOmoeHNe (MpUMEHsSIeTCs MPU W3YYEHHUU Kakoro-iubo o0beKTa, IMpeIMETOB,
SIBIICHU )

Urpa-nmyTenecTBre (MCMOIb3yeTCsl KaK caMOoCTOsATENbHAsA (popMa MPOBEIEHUS 3aHATUS
JUTSL U3YYEeHHUST HOBOTO MaTepuaia U MHGOPMUPOBAHUS JETEH, OTPaOOTKH KaKuX-ITr00
YMEHHMH, a TaK)K€ KOHTPOJISI COOTBETCTBYIOIIMX 3HAHUN, YMEHUI U HABBIKOB);
HKCKYPCUU — KOJUIEKTUBHOE IOCEIleHUE, IMOe3/IKa, MPOryjaka ¢ oOpa3oBaTeIbHOM,
HAy4YHOW, CHOPTUBHOM WIIM YBECEIUTEIIBHOM UEIbK IPUPOJHBIX MECT, MY3€EEB,
BBICTAaBKM MpeANpUATUA U T.1. [IpoBOAsATCA 3KCKypCUH B MapKH, jeca, Ha BOJIOEMBI,
BCTPEYM CO CHEUUATMCTAMH MPUPOJTOOXPAHHON cpenbl, KpaeBenamu. [loutn kaxabii
pa3zien IUlaHa MpeAyCMaTpPUBAE€T 3KCKYpPCHH Ha 0CO00 OXpaHseMble MPUPOTHBIC
TEPPUTOPUHU: TAPKU, BOJOEMBI.

Ha 3anstusix cozmaercs armocdepa 100poKenaTeIbHOCTH, TOBEPHSI, YTO BO MHOTOM
MIOMOTAEeT Pa3BUTHIO TBOPYECTBA U MHUIMATUBBI peOeHKA. BrinmosHEeHnEe TBOPUECKUX
3aJJaHuil TIoMOoraeT peOCHKY B NPUOOPETEHHHM YCTOWYMBBIX HABBIKOB pPabOTHI B
npupoje, ¢ MarepuajaMH M WHCTPYMEHTaMU. YdYacThe JAeTedl B KOH(EpeHIUsX,
(decTuBaAX, KOHKYpCAaX Pa3HbIX YPOBHEH SBISETCS OCHOBHOM (hOPMOMl KOHTPOJIA
YCBOEHUSI MPOrpaMMbl OOYYE€HHsSI U JUATHOCTHKHU CTEIEHU OCBOCHMS MPAKTUYECKUX
HaBBIKOB PEOCHKA.

Memoowt 00yuenusn

B mpouecce peamuzanuy nmporpaMMbl  MCTOJB3YIOTCS Pa3HYHBIE METOIbI
Oo0y4eHUHI.

MeTo1bl OpraHU3aIuy U OCYIIECTBICHUS YIeOHO-TT03HABATEIbHON JEATCIbHOCTH:
CIIOBECHBIE (pacckas; JIeKIHs; CeMUHap; Oecema; peueBas WHCTPYKIHS; YCTHOE
U3JIOKEHHE, OOBSICHEHHWE HOBOTO MaTepuaja M CIOCOOOB BBITIOJIHCHUS 3aJaHUS;
OOBSICHEHHE  TIOCIENOBATEIbHOCTH JICUCTBUH H  COACpXaHUS; OOCYXKIEHHE,;
neJiarornueckas OleHKa Imporecca ASsITEIbHOCTH U €€ Pe3yJIbTara);

HarJsiAHbIe (TTOKa3 BUICOMATEPHAIIOB, MOKAa3 MEAaroroM MmpuéMoB HUCIIOJHEHUS,
MOoKa3 1o o0pasiy, AEMOHCTpalnus, HaOMIONCHUS 3a MpeAMETaMHU U SBICHUSMH
OKpY>KaroIero Mupa, paccMarpuBanue Gororpaduii, CIaiaoB);

PaKTHYECKU-ACHCTBEHHBIC (YIIPAXHEHHUS HA Pa3BUTHE MOTOPUKH TAJIBIIEB PYK
(masbynMKOBasi THMHACTHKA, (HU3KYIBbTMUHYTKH; BOCIUTHIBAIOIINE ¥ HUTPOBBIC
CUTYyalluu; PYYHOU TpyA, H300pazuTelibHass U XYAOKECTBEHHAs JEATEIbHOCTD;
TPEHUHTH);

MPOOJEMHO-TIOMCKOBBIE  (CO3IaHUE TIPOOJIEMHOM CHUTyallud, KOJUIEKTUBHOE
o0CyXeHre, BEIBOIBI);

METOJIbI CAMOCTOSITEIbHOW PabOThl W PAOOTHI TOA PYKOBOJCTBOM TieAarora
(cozaHre TBOPUECKUX MPOEKTOB);

WHCTPYKTOPCKUM MeTon (MapHOe B3auMOACHCTBHE, O0Jiee OMBITHBIE O00y4aromuecs
00y4JaroT MEHEE MOJITOTOBJICHHBIX);



nHpopmarmonnpie (Oecema, pacckas, COOOIIEHUE, OOBICHEHHE, WHCTPYKTAK,
KOHCYJIbTHPOBAHHE, HCIIOJb30BAHUE CPEICTB MAcCOBOM MH(MOpMAIUU JTUTEPATyphl U
MCKYCCTBAa, aHAJIM3 Pa3IMYHBIX HOCUTENEH HHpopManuu, B TOM yucie MHTepHeT-
CeTH, AEMOHCTpAIs, SKCIepTU3a, 0030p, OTUET, UIUTIOCTPAIUs, KHHOMOKA3, BCTPEUn
C UHTEPECHBIMU JTIOJbMU).

noOyIUTENHLHO-OIICHOUHBIE  (TIearornyeckoe TpeOOBaHWE U IOOIIPEHUE
MOPHUIIAHKE U CO3/IaHNE CUTYAI[MH yCIeXa; CaMOCTOsTeNbHAsA paboTa).

Memoowvl kKonmpoas u camokonmpo.ia 3a 3hHEKTUBHOCTHIO yUeOHO-
MO3HaBaTEILHOU AEATEILHOCTH:

YCTHBI KOHTPOJb M CAMOKOHTPOJb (Oecema, paccka3 ydeHUKa, OOBSICHEHHE,
YCTHBINA OMPOC);

MPAKTUYECKUNM KOHTPOJIb M CaMOKOHTPOJb (aHanM3 yMeHus paldoTaTh C
pa3IMYHBIMUA MAaTEPUATAMH );

JTUIAKTUYECKUE TECThI (Ha0Op CTaHAApPTU30BAaHHBIX 3a/IaHUM MO OMPEEICHHOMY
MaTrepuany);

HaOrOIeHMS (M3ydeHre 00 yJaroIIMXCs B MMPOIIECCe 00yUeHHUS).
Boibop meroma oOydeHHMs 3aBUCHUT OT  COJACpXNKAHUS  3aHATUH,  YpOBHA
MOJITOTOBJICHHOCTH U OMBITa 00yJaroONuXCsl.
Wb opMarimoHHO-pETIICNTUBHBIN METOJ TPUMEHSETCS Ha TEOPETUUECKUX 3aHATHSIX.
PenponykTHBHBIN METO/ 00yYEHUS UCTIONB3YETCS Ha MPAKTUYECKUX 3aHATHUSX TI0
oTpaboTKe MPUEMOB U HABBIKOB OMPEISIEHHOTO BT PadoT.

HccnenoBarenbCKkuii METOJl TMpPUMEHsSETCS B paboTe Haa TeMaTHYeCKUMU
TBOPYECKUMU TTPOEKTAMH.

Jns  cozmanust KOMQOPTHOTO  IICHMXOJIOTHYECKOTO  KJIMMara Ha  3aHITHAX
MPUMEHSIOTCS CICAYIONINE TEeAarornueckiue MPUEMBI: CO3/IaHUE CUTYAIMH YCIexa,
MopajbHas  TOAJCpP)KKa,  omoOpeHWe,  IOXBaja, MOOIIPEHUE,  JIOBEPHE,
JT0OpOKeIaTeIbHO-TpeOOBaTEIbHAS MaHepa.

B X0A¢€ peajin3aliii IIporpaMmbl UCIIOJB3YIOTCA CIICAYIOIINUC miunbl 3aHAMUI:

- KOMOMHHPOBAHHOE (COBMEIICHNE TEOPETUIECKONW M MPAKTUUECKON YacTel 3aHATHUS;
NpoBEpKa 3HAHWW paHee H3YYEHHOro MarepHaia; H3JI0KEHHE HOBOro MaTepuana,
3aKpeIyIecHHe HOBBIX 3HAHWH, (OPMHUpOBAHME YMEHHMHA TEpeHOCa W TMPUMEHEHUS
3HaHWW B HOBOM CHUTyallUM, Ha TIPAKTHKE; OTpaOOTKa HABBIKOB M YMCHHIA,
HEOOXOIMMBIX MPU U3TOTOBJICHUH MTPOYKTOB TBOPUYECKOTO TPY/Ia);

- TeopeTuueckoe (CoOOIIeHNEe M YCBOCHUE HOBBIX 3HAHWUW NPU OOBSICHEHWU HOBOU
TEMBbI, U3JI0)KEHHWE HOBOTO MaTepHuayia, OCHOBHBIX MOHSTHI, ONpEeieHUe TEPMUHOB,
COBEPIIICHCTBOBAHNE U 3aKPETICHNE 3HAHWM ),

- IUAarHOCTHYECKOE (TIPOBOAMTCS ISl OMPECICHHSI BO3MOXHOCTEH U CIOCOOHOCTEMN
peOeHKa, YPOBHS TMOJYYEHHBIX 3HAHUNM, YMEHHM, HaBBIKOB C HCIOJIb30BaHUEM
TECTUPOBAHMS, AHKETUPOBAHMS, COOCCETOBAHMS, BBIMOJHEHUS KOHKYPCHBIX U
TBOPYECKHX 3aJIaHUM );

- KOHTPOJbHOE (MPOBOMUTCS B IENSAX KOHTPOJS U TPOBEPKU 3HAHUM, YMEHUW H
HABBIKOB  Y4YaIl[Erocs dYepe3 CaMOCTOATENbHYIO W  KOHTPOJBHYIHO  padoTy,



UHIMBUyaJIbHOE coOeceJOBaHME, 3aueT, aHaIW3 IMOJYYEHHBIX pe3yJbTaToB.
KoHTponpHBIE 3aHATHS TNPOBOAATCA, KakK IpaBWIO, B paMKax aTTeCTAllUU
oOyuarouuxcsi (10 HPONACHHONM TeMme, B Hauyaje y4eOHOro roja, Mo OKOHYAHUU
MEPBOro MOJIYroAHs U B KOHIE Y4EOHOI0 rojia);

- IPaKTUYECKOE (SBJISIETCS OCHOBHBIM TUIIOM 3aHSTHH, UCIOJIb3yEMBIX B IIPOrpaMMe,
KaK MpaBUJIO, COACPKUT MOBTOPEHUE, 00OOIICHNE U YCBOEGHUE MOIYYEHHBIX 3HAHUM,
dbopmMupoBaHue yMEHU U HABBIKOB, MX OCMBICIICHHE U 3aKpETNICHNE Ha MPAKTUKE).
BBOJIHOE 3aHsATHE (MPOBOJUTCS B Hadajge y4eOHOro roja € LEJIbI0 3HAKOMCTBA C
oOpa3oBaTeIbHOW MPOrpaMMOM Ha TOJ, COCTaBJIEHUE WHIAUBUAYAIbHOW TPAECKTOPHUH
o0y4ueHus; a TaKKe MPHU BBEICHWU B HOBYIO TEMY IIPOTPaMMBI);

- UTOTOBOE 3aHATHE (MPOBOIUTCS IMOCIE M3Y4eHHUs OONIBIIONW TeMbl MM pasjeia, 1Mo
OKOHYAHUH TMOJYTOJus, KAKJIO0r0 y4eOHOro rojia v MoJIHOTO Kypca 00 yueHusl)



COJIEPXKAHUE KYPCA BHEYPOUHOM JIEAATEJIBHOCTH
Monyab «OcHOBBI pacTeHHeBOACTBa» 7-8 kiaccenl (136 oB)

1. BBenenue B pacTeHUEBOACTBO (4uaca)

Urto-Takoe pacTEHUEBOJICTBO: OCHOBHBIE (DAKTOPHI BBIpAIMBAHUS PACTECHUH.
Uctopusa pa3Butus arpoxumuueckux 3HaHuil (padotrsi M.B. Jlomonocosa, lO.
JInubuxa, byccenro, B.B. JlokyuaeBa, K.A. TumupsizeBa, I1.A. Kocrteruena, JI.H.
[TpsaumaUKOBa U Ap.). [IpakTrdeckas padora «bouka JInbuxay.

2. ArporexHu4eckuii d3kcnepuMeHT (124acos)

[IpaBnia 1IOCTAaHOBKM AarpoO3KCIEpUMEHTOB. [loCTaHOBKAa HKCHEPUMEHTOB C
pacteHussMU. BbIOOp TeMBbI, COCTaBJIEHNE TMIIOTE3bI, LIEU U 337a4 IKCIIEPUMEHTA
10 BBIPALLIMBAHUIO PACTEHUN B KOHTPOJIUPYEMOM cpene. KOHTpoau, mOBTOPHOCTH,
IpoBeJieHue dKcnepuMeHTa. 1manupoBanue skcnepuMenTa. OLeHKa pe3ysbTaToB
skcniepuMenTa.  MccnepoBarenbckas pabora  «@PakTopbl, BIMAOIIAE Ha
IIPOpacTaHue CEMsH (POCT IMPOPOCTKOB)».

OcBoeHME TEXHOJIOTMU KPYIJIONOJAUYHOIO BBIPAIIMBAHUS CAJaTOB U MUKPO3EIICHU
KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX ycIOBHUsAX. COOp YCTaHOBKH sl BhIpaILlBaHUS
pacTeHnl B KOHTPOJINPYEMBIX YCIIOBHUSIX.

3. Posib XMUMHYECKHX 3J1EMEHTOB B MUTAHUM pacTeHuid (404acos)

Bona. PactBop. BbITsbkka. AHHOHBI, KaTHOHBI, 3JEKTPONPOBOJHOCT U pH
pacTtBopa. Ponp XMMHYECKMX DJIEMEHTOB B NUTaHWM pacTeHuu. llomyuenue
NUTaTEIbHBIX BellecTB pacTeHusaMHu. [Ipaktuueckas padora «CxeMbl MUTATENbHBIX
pacTBOpoB. Pacuet 103 ynoOpeHuit Ay MUTaTeIbHBIX PACTBOPOBY.

VY noOpeHusi: oprannyeckre, MUHEpalbHble, MUKpoOHoIoruueckue. TUbl MUTaHus
pactenuii. Bo3nyiiHoe 1 MuHepanbHOE (KOPHEBOE) MUTaHUE pacTeHuil. Tpancnopt
IIATATEJIbHBIX BEIIECTB PACTEHUN: BOCXOIAIIMNA UM HUCXOISIIMM TOK. Baxxnenmmue
Kanuiinele, pochopHbie U a30THBIE yIOOpeHus, X cBorcTBa. [IpocThie U CI0KHbIE
ynoopenus. Ilpaktudeckas pabora «lIpaBuma cmemmuBaHus — ya0OpeHUI»
[Ipaktuueckas pabora «llutanume pacTeHUN: TEXHOJIOTUS MPUTOTOBICHUS
NUTATEIbHBIX PACTBOPOB JIJISl PA3HBIX KYJIBTYPY.

Poct u pa3BuTHe pacTeHUM: 3Tambl OHTOT€HE3a, (PaKTOpPbI, BIUAIOIIME HA POCT
pacTeHui: cBeT, I'ycToTa IOCaJ oK, NnuTaHue, cyocrpar. llpakTuueckas pabora
«MOHUTOPUHT MUHEPAIILHOI'O TUTAHUS PACTCHUI.

OcoOEHHOCTH THUTAHUS PACTEHUM a30TOM. A30T M €ro 3HA4Y€HUE B JKU3HU
pactenuii. DopMBbI a30Ta U UX MPEBPALLECHUE B ITOYBE.

Uctounnku docdopa aysa pacreHus. 3HaueHue hochopcoaepxaumx coeTMHEHHUM
B KjeTke. Ponb Makpospruueckux coequHeHui ¢Gochopa B IHEPreTHUECKOM
obOMmeHe.



Bmusnue xamus Ha (Qu3Mueckue CBOMCTBA MPOTOILIA3Mbl, Ha (HEPMEHTHI
YIJIEBOJIOPOJTHOIO OOMEHa, CUHTEe3 OenkoB W jAp. Ponb kanus B mojjepKaHUU
HOHHOTO OalaHca B TKaHAX, B IIPOIIECCaX CAaMOPETYJIISAIINH.

Perynstopnas u  cTpykrypooOpas3oBaTeiabHass pojib KaJdblMsA. YdYacTHe B
0o0pa3oBaHWM KJIETOYHOW CTEHKH, TOMJCPKAaHUU CTPYKTYpPhl MEMOpaH W
PETYJSAINS UX MPOHUIIAEMOCTH.

3HayeHue MarHus B MeTabonu3Mme pacTeHuid. MarHuili B cocTaBe xjopoduiiia,
CXOACTBO XJiopopmila © TeMOrjoOMHAa KakK CBHJETEILCTBO  CIWHCTBA
OpraHUYECKOro MHUpa.

Cepa 1 ero OCHOBHBIC COSAMHEHUS, UX POJIb B CTPYKTYPHOW OpPraHW3aIluy KJICTKH,
y4acTHEe B OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUSX.

MukposneMmenTsl. [IpeacraBieHuss O POJM MHKPOIJIEMEHTOB B METa0OIM3ME
pactenuif. OCOOEHHOCTH MOCTYIJIEHUS MUKPORJIEMEHTOB B pacTeHusi. CHHEpru3m
Y aHTaroHW3M DJIEMEHTOB NTUTAHUS PACTCHHM.

PacturenpHass nuarHocTMKa W METOABI HIACHTU(DUKAIIMU HETOCTaTKa/M30bITKA
aJeMeHTOB TmuTaHus. [lpaktudeckas pabGora «PacTtutenbHass JIUarHOCTHUKAY.
HccnenoBarensckas padora «OreHKa COCTOSHAS KOMHATHBIX PACTEHUN, paCTCHUI
Ha IIKOJIBHOW TEPPUTOPHH, YCTAHOBKA MPUYWH MATOJIOTMYECKUX COCTOSHUHN (TIpH
HaJTUIHUH )».

UccnenoBarenbckas pabota «OueHKa BIMSHUS PA3IUYHBIX 3JIEMEHTOB Ha
COCTOSIHME pacTeHUM (COCTaBIECHUE PA3IMYHBIX MOJIKOPMOK)».

4. PeryasiTopsl pocta pacteHuid. 3amura pacreHuii (84aca)

[lonsitue o perymaropax pocra pacteHHil. CTUMYASTOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, TUOOEpEUIMHBI, NUTOKUHMHBI). WHruOutopsl pocta pactenumii: 1.
npupoaHble  (a0CIu30Basg KHCJIOTa MW HEKOTOpble (PEHOJIbHbIE  BEIECTBA
(MKyMapoBasi, KOpUYHas, CATUIIAIIOBAs K-Thl), 2. CHUHTEeTUYECKHE (MOp(aKTUHBI,
peTapaanThl, 1edOIUAHTDI, 1€CUKAHThI, TepOUIUbl). DUTOMOHUTOPUHT U OIIEHKA
cocrosiHusl pacteHuil. CoBpeMeHHble crnocoObl MoHHMTOpHHTA. [IpakTHueckas
pabora «DUTOMOHUTOPUHI U OIEHKAa COCTOSHHUS pacTeHuid. COBpEeMEHHBIE
Cr10coObl MOHUTOPHHTAY.

HccnenoBarensckas padora «BiusHue rerepoaykCcuHa Ha IpopacTtaHue (pocT Ha
pa3HbIX CTAIUAX, B Pa3HBIX YCIOBUSAX) PA3IMYHBIX PACTCHUII.

3amuTa pacTeHMM OT BpeauTeNel: ocHOBbI Ouomerona. IlpakTuueckas pabota
«/HCeKkTapuu: NpaBUJia U YCIOBUS Pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boagnasg, mnecyaHas W TOYBEHHAsi KYJbTYPbl, HX INpPHMEHEHHE B
BbIpAIUBAHUM pacTeHnid. Pusunosnorus pacrenui (164acos)

Bonnas, mecuanass ¥ NOYBEHHAs KYyJIbTYPbl, UX NPUMEHEHUE B BbIpallMBaHUU
pactenuii. [IpoBenenue Bosbl B KOpHE U cTeOsie pactenuil. [Ipaktuueckas pabora
«KopHeBoe naBiieHUEY.

Bonubiii pexxuM pacTeHuil: CTpoeHue YCTbHIl: (HaKTOphl, BIUSIONIME HA WX
PacKpbITHE M 3aKpbhITHE. 3HAYEHHE MEXAaHWU3Ma PEryJisilluyd HWCHapeHus BJaru



pactenuem. IIpaktuueckas pabora «I[Ipurorosienue npenapara ycTbUIl METOJOM
CJICTIKAY.

HccnenoBarensckue paboThl: «BnusHHE yCIOBHM coAaepikaHUs pPacTEHUl Ha
KOJIMYECTBO YCTHUID.

@OTOCUMHTE3 — YHUKAJIbHBIA Mpolecc pacTeHuid. TemHoBass U cBeToBas (a3bl
¢orocunTe3a. 3HaueHHe (POTOCHMHTE3a AJI KUBBIX OpraHu3MoB. [IpakTuueckas
pabora  «DyHKUMOHAJIbHAs  JUMArHOCTUKA  PAacTeHHM MO  aKTHMBHOCTHU
xyioporuiactoBy HccenenoBarensckas padbora «Onpenenenue ximopoduwma A u b,
OIlICHKa (DOTOCMHTETUYECKOW aKTUBHOCTH PACTCHHH U (PAKTOPOB, BIMSIONIMX HA
HEe».

@dakTopsl pocTa pacTeHUM: BO3AYyX WU a’pauus. [loa3zeMHoe nbIxaHuME PACTECHUM:
COCTaB TIOYBEHHOTO BO3ayxa, Ta3000MeH. [‘a3000MeH mnpu OecroYBEeHHOM
BbIpamuBanuu. [Ipaktudeckas pabora «Aspamusa, CO2 u 0O2. [pixanue
pacteruii». [Ipaktraeckas pabora «J/lpixaHue pacTeHUM: OIIEHKA WHTEHCUBHOCTH
JIbIXaHHS PACTEHUH U TIJIOJIOBY.

Uccnenosarensckue padoThl: «BiusHue cnocoba BbIpamuBaHusi (cocTaBa
MATAaTEIbHOW CMECH, CXEMbl BHECEHMS) Ha pOCT W Pa3BUTHS Pa3IUUHBIX
pacTeHUN».

6. KyabTypHbie pacrenus. CoBpeMeHHbIe acneKThbI cesexuun (40acoB)

Kak wyenoBek crayn wucnonb3oBaTh pacteHuss? CBsA3b PA3BUTHS LUBUIM3ALNN
YyeloBeKa M OfjOMamIHuBaHusA ~— pacteHud.  Jlomectukamumsa.  Jluckyccus
«/loMecTukanys, BCE JIM PACTEHUs M JKUBOTHBIC, KOTOPBIE JKHUBYT PSAIOM C
YEJIOBEKOM MM OJOMAIIHHUBAOTCA? MOYKHO JIM CUMTAaTh TapaKkaHa OJOMAalllHEHHbIM
KUBOTHBIM ?»

HacnencrBeHHOCT M M3MEHUMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.

N3MeHYnBOCTS. Bubr W3MEHYUBOCTb. [TpakTrueckas paborta
«MonudukarmoHHas U3MEHUUBOCTh (JIUCThSI, UTOJIKHU C OJTHOTO JIEPEBA)».
['en — wmarepuanbHBII HOCHUTENbL HACIEACTBEHHOCTH W  W3MEHYMBOCTH.

HyxnennoBeie kucioTel. Jlokanu3anusi T€HETHUYECKOrO Marephala B KIIETKE.
Henenue kinerok. Permukarusa JJHK. OcHoBHast qormMa MoJEKy/IsspHON OHOJIOTHH.
Tpanckpunmus. Tpancnsius. Myrauuu. [Ipaktnueckas pabora «l'en —
MHCTPYKIIMS 10 cOOpKe KIIeTKH (Ha Oucepe miam KoHCTpykTope)». [IpakTuueckas
pabora «Myramus Ha OyTepOposae (000 00BEKT U3 MpeabIayIei paboThl, TIe
M3MEHEHHE UHCTPYKIIMU MPUBEJET K U3BMEHEHUIO BHEIIHETO BUA 00BEKTA)»
DddexkT OyTBUIOYHOIO TOPJIBIIIKA M TEHETHYeCKoe pa3zHooOpasue. UTto Takoe
reH0aHk? 3ayeM COXpaHATh TE€HETHYECKHE pecypcbl pacTteHuil? OCHOBHbBIE
CIOCOOBl COXpaHEHUS TEHETUYECKUX PECYpCcoB pacTeHHi (ex situ u in situ).
3nauenne pabor H.M. BaBunoBa. 3akoH romosoruyeckux psgoB. LleHTps
IPOUCXOXKAEHUA KyJIbTypHbIX pacteHud H.M. BasunoBa m IL.M. XXykoBckoro.
[Ipaktnueckas pabora mo rpynmam «OTKyga Ha  Hammx — CTOJNax
(bPYKTHI/OBOIIIN/3TaKI».

OcHoBHbIe MeTonAbl cenekiuu. ['uopunmuzanus. Popmbl or6opa. OCHOBHBIC
HAalpaBJIEHUSI  CEJICKUMU:  YIYYIIEHHE  YPOKAMHOCTH, YCTOMYMBOCTH K



OnoThyeckuM U abmotuueckuM ¢akropam. [Ipaktuueckas padorta «BripammBaem
ropox. Kak npoBecTu CkpenmBaHue y ropoxa.

Ectb 1nu xu3Hp B mnpoOupke? bBHOTEXHONOrHs KyIbTYpPHBIX pacTEHUH.
HccnenoBarensckas pabora «BelpammuBaHue pacTeHUl B MpoOupke» (MOXKHO
BOCIIOJIB30BATHCS PE3YJbTATAMHU IPEABIAYIIUX DKCIEPUMEHTOB IO COCTABJIEHUIO
NUTATEJIBHBIX PACTBOPOB ISl PACTEHHM ).

Kak  yenoBek  moxer  moauduumpoBath  pacteHua?  I'eHeTnueckoe
penaktupoBanue. COBpEMEHHBIE TMOAXOAbl M JIOCTMKEHHS TE€HETHYECKOIO
pemaktupoBanus pactenumil. [lpaktmdeckass pabota «['€HOMHBIE HOXKHHIIBI
(MoaemupoBanue padboTel cuctembl CRISP-Cas).

7. PactutenbHas npoaykuus. (164acos)

Hanzemusie u moazeMHuble opranbl pacteHuid. [lober m BUAOM3MEHEHHBIN moOer
pactenuil. CriocoObl pa3MHOKEHUS PACTECHHIA.

[lonsitTue o0 KadecTBe MPOAYKTOB mUTaHUs. [IpoOieMbl  KOHKYPEHIIMH
OTEUECTBEHHBIX MPOAYKTOB MUTAHUS C UMIIOPTHBIMHU. JIOTMCTHMKA TOCTaBKU M
CpEICTBA COXpaHEHHWsl MpOAYKTOB nurtanus. lIpaktuueckas pabora «lIpenenbHo
nomyctumble  koHuentpauu (IIJIK) wu wmetomsl KoHTposnsi 0e30MacHOCTH
PaCTUTEIBHBIX TPOYKTOB MUTAHUS.

Mukpo3eseHb: ToJe3HOCTh U TexHosorus. MccnegoBarenbckas pabora «OreHka
KauecTBa BBIPAIICHHOW MUKpo3elneHn» (b0 cBosg, JuOO U3 MarasuHa).
XUMHUUYECKHUI aHAIIN3 MPOAYKIIUH. OCHOBBI crieKTpooToMeTpun.
[Totenmmomerpusi. Xpomarorpadus.

[IpakTrueckas padota «MeTObl OIEHKM Ka4eCTBa PACTHUTEIHHOU MPOIYKIINH:
XpaHEHWE M  COXPAaHHOCTh MHUTATEJbHBIX BEIECTB» (MO  JIOCTYIHOMY
000py/I0BaHUIO).

Uccnenosarensckass pabora «Onpexnenenne ButamuHa C MeTOAOM 0OpaTHOTO
TUTPOBAHUS B TUIOJaX HA Pa3HOM CpPOKe (Crocobe) XpaHEHUsD.

Monyab «bHOTEeXHOI0rus»
9 kinaccnl (1364yacoB)

1. buorexnouorus (8 uaca)

[lonsiTue OMOTEXHOJOTMH. 3ayeM YEJOBEKY OHOTEXHOJIOTHH, B 4YeM uX
MPEUMYILIECTBO TEpe]] XUMHYECKHM CHHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTUU: TPOMBILUIEHHbIE MUKPOOPTraHU3MBbI, KJIETKH M TKaHU PAaCTEHU,
KUBOTHBIX M YeJOBeKa, Omokartanmu3aTopsl. [IpakTuueckas pabora «I[Ipumeps
PUMEHEHUsI OMOJIOTMUYECKUX OOHEKTOB B TBOCH JKH3HI.

Coipbe nns OMOCHHTE3a M OLIEHKa €ro OHOojoruyeckoil neHHoctu. OCHOBHBIE
UCTOYHHUKHU YTJIepoaa, a3ora, ¢pocdopa, MukposneMeHToB. VccieqoBanue HOBBIX
UCTOYHUKOB ChIpbsl (BKJIIOYAash BONPOCHI €ro MpeABapUTENbHOW 00pabOTKH),
pa3paboTka HOBBIX MHTATEIbHBIX Cped, B TOM YHCJE BKIIOYAOLIUX



6I/IOCTI/IMYJIHTOpBI U APYIUcC 3JICMCHTHI YIIPABJICHHUSA W OIITHMHU3AIHWU ITPOLICCCOB
OMOCHHTE3A. MCTOI[BI ONITUMU3AlINH ITUTATCIIbHBIX CPC.

2. MukpoouoJsiorus (24 yacoB)

[TonoxxeHre MPOKApUOTOB B CHCTEME opraHuyeckoro wmupa. CrpoeHue
OakTepuanibHON KieTku. Krnaccudukanus Oakrepuit. Mopdonorus OGakrepuil.
[IpocThie U ClOXHBIE METO/ABI OKpalvBaHusi OakTepuil. Du3nonorus OAKTEPHii:
NUTAaHUE, JbIXaHUE, POCT M PA3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu
(9xCcTpeMOGUIBLHOCTh, OCOOCHHOCTH CTpoeHus kieTku). JlabopaTopHass pabota
«DukcupoBaHHbIe TNpenapaTel Oaktepuil. Omnpeaenenue (HOPMbI MPEATOKEHHBIX
KYJIbTYp MUKPOOPTraHU3MOB, HCIOJIb3YsI MPOCTOM MeToA okpacku» JlaboparopHas
pabora «OrmpeneneHnue TUMa KJIETOYHOW CTEHKM METOJOM OKpaIlMBaHUS IO
I'pamy» (IIpy HAIMYKK PEAKTUBOB).

MosnouHokuCIIOE U cnupTOBOe OpoxkeHue. DotorpodHble U XeMOTpO(dHBIE
OakTepun. Kunernueckoe onucaHue mpoiecca pocta MUKPOOPraHHU3MOB.
OKCHOHEHIMAJIbHAsT MoJenb pocra. KuHeTMka Trudenm MHKPOOPraHU3MOB.
Jlaboparopnass  pabora  «[IpuroroBiieHHMEe  NPUKUZHEHHBIX  MPENapaToB
MOJIOUHOKHCIIBIX OaKTepuii».

[laTorennsle OakTepun. YymHas najodyka U 4epHas CMEpThb, OOTYJIN3M, CTONOHSIK,
TyOepkyne3. Uctopus 60pb0bI ¢ OakTepuanbHbiMU HMHDekusamu. JlabopaTopHas
pabora «lIloceB cmbiBa ¢ pyk Ha uamku Ilerpu». JlaGopatopHas pabora
«Bpinenenne 4uCTOM KyJdbTypbl Oaktepuil. Meton pasBenenuili. Merton
uctomaromero  mrpuxa».  Jlabopatopunas ~ pabora  «Mopdomoruueckas
XApaKTEpUCTUKA BBIJIECICHHOW YHUCTOW KYJIBTYpPBl: XapaKTEpPHCTHKA KOJIOHUH,
(dopMa GakTepuil, TUI KJIETOYHON CTEHKWY.

Boiina GeckoHeYHOCTH: aHTHOMOTHUKM MPOTHB OakTepuil. MexaHu3Mbl JeHCTBUI
aHTUOUOTUKOB. MeEXKJIeTOuHass KOMMYHHUKamusi Oaktepuii. UyBCTBO KBOpyMma.
JlaGoparopnast pabora «CpaBHEHHE POCTa MUKPOOPraHM3MOB Ha 4allke 0e3 U C
no0aBieHus AHTHOMOTHKOBY HccnenoBarenbckast pabota «ITouck
MUKPOOPTaHU3MOB 00JIaA0IINX AHTATOHUCTUYECKOM aKTUBHOCTBIOY.
[Ipumenenue OaxTepuil uenoBekoMm. KuHernueckoe omucaHue OHOCHUHTE3a
MPOAYKTOB MHUKpPOOpraHM3MaMH. bakTepuu, KOTOpble MOIyT pasjiararh IUIACTHK.
Uccnenosarensckas ~ pabora  «BbiaeneHue  MOJIOYHOKHUCIBIX  OaKTepui,
HCCJIEI0BAHUE UX aKTUBHOCTHY.

Mukpoopranu3msl B arpoOHOTEXHOIOTUU. VICKyCCTBEHHBIE acCOIMAIIMN PACTCHHIA
¢ Mukpoopranusmamu. MHccnenoBarenbckas pabora «Beinenenue Oakrepuid
TTOJIE3HBIX I PACTEHUI».

3. DJykapuornyecKkue OPraHu3Mbl B OMOTEXHOJIOTHM (IJIeCHEBble TPHObI,
APOKKHU, BOXOPOC/IN) (24 yacoB)

[TnecHeBbIe TPUOBI MPOAYLIEHTHI OMOIOTHYECKH aKTUBHBIX BEIICCTB.
OO0masi xapakTepuCTUKA JPOXKEH caxapoMuleToB. Mcropus wucnoib3oBaHMsS
IPOXOKEH B TPAIUIMOHHOW OHWOTEXHOJOTMH. TEeXHOJOTHMH BHHOACIHSA U



XJIeOOMEeUEHH s, CIEeIHATM3UPOBAHHbBIE pachl JApoxoKeil. MeTaboau3M poxKxKen.
Peakuust cnuproBoro Oposkenusi. JlaGopatopHas pabora «lloacuer kieTok
npoxokeit B kamepe ['opsieBay. JlabopaTopHas pabora «OOHapy)eHue MPOyKTOB
CIUPTOBOrO OpOXKEHMsI: STWJIOBOTO CIHMpPTAa M yriekucioro rasza». llomydenue
BTOPUYHBIX META0ONHMTOB B IpoXKkaX. J[poXikKW Kak TPOAYIIEHTHl OHOTOIUIHB.
[Tonydenue 1eneBbIx OEITKOB B IPOKKAX.

OCc00OEHHOCTH BETeTATUBHOTO M TIOJIOBOTO Pa3MHOXKCHHS y NPOXOKEH, 3HAUCHHE
M3YYCHHUS MUTO3a M IIUTOKWHE3a /I ONMTHMHU3AIUH MPOIIECCOB KYJIbTUBUPOBAHUS
JPOAOKEBBIX IMITAMMOB, TMOHUMAHUS MPUYUH MATOTEHHOCTH JIPOXKKEH U TPUOOB,
MIOWCKa MUIIICHEH (PYHTHITMIOB M pa3padOTKH HOBBIX JICKAPCTBEHHBIX MPENaparoB.
Jlaboparopnas pabora «HaOmtomeHne pa3sMHOXKEHHS JIPOXOIKEBBIX —KIIETOKY.
[Ipaktuueckas pabora «llomydyenue TBOopora u Kedupa Ha  OCHOBE
MOJIOUHOKHCIIBIX OakTepuity. [IpakTuueckas pabora «OCHOBHbIE BUbBI KBaca U MX
XapaKTepUCTUKay «J[pOXoKM W MOJOYHOKHUCIBIE OaKTEpUH, MPUMEHSEMBIC IS
MIPOM3BOJICTBA KBACay.

[IpakTrueckas pabora «CpaBHUTENBHBIN aHAINU3 PA3BUTHUS JPOXKIKEH B adPOOHBIX
U aHadpOOHBIX ycioBuUsAX». lIpaktmdeckas pabota «MeTOmbl OIIEHKH CBOWMCTB
XJICOOMEeKapHBIX Apoioke. OCOOCHHOCTH MPUMEHEHHS MPECCOBAHHBIX, CYIIEHBIX
U MHCTaHTHBIX Jpoxxken». HWccnemoBarenbckass paborta «BiusHue Qusnko-
XUMUYECKUX (PaKTOPOB HAa KAYECTBO OMOTEXHOJOTHYECKON MPOAYKIUH (KBac,
kedup, ceip, XIed u JIp.)».

Bonopocin — mepcrneKTUBHBIN OOBEKT JJIsi MPOU3BOACTBA O€jika M YIJIEBOJOB.
buorexHomornyeckue METOIbI OYHUCTKH  TBEPABIX, JKUJIKHUX OTXOIOB U
ra3o00pa3HbIX OTXOJ0B Tpou3BoACTB. CTouHble BOAbL. (CXEeMbl OUYHUCTKH.
buodunbsTpsl, a3pOTEHKH, METAHTEHKU, OKCUTEHKH. AKTUBHBIA WJI U BXOJSIINE B
HErO0 MUKpPOOpPTaHW3Mbl. Vcronp3oBaHWE BOMOPOCIEH B OYMCTKE CTOYHBIX BOJI.
UccnenoBarensckas pabora «Bmusaune Qusuko-xumudeckux (GakTopoB Ha POCT
Boaopociu (Chlorella vulgaris)».

4. HacnencreenHast ungpopmanus (164acos)

HaCJIC,Z[CTBCHHOCTI) 1 U3MEHYHUBOCTh — OCHOBHBIC CBOMCTBA >KHMBBIX OpPraHu3MoB.

N3MeHunBOCTD. Buabr U3MEHYUBOCTb. IIpakTnueckas pabota
«MopaudukamoHHass ”3BMEHYUBOCTh (JIUCTHSI, UTOJIKHU C OJTHOTO JAEPEBA)»
I'en — wMarepuanbHBIi HOCHUTENbL HACIEACTBEHHOCTH W  W3MEHYMBOCTH.

HyxnennoBeie kucimorbl. Jlokanmu3anuss T€HETHYECKOrO Marepuala B KIIETKE.
Henenne knerok. Perumukarus JIHK. OcHOBHas 1orMa MOJEKYJISPHON OHOJIOTHU.
Tpanckpunuus. Tpanciasuusa. Myranuu. Ilpaktudeckas pabora «l'en —
WHCTPYKIIMS 10 cOOpKe KIIEeTKH (Ha Oucepe mim KoHCTpykTope)». IIpaktuueckas
pabora «Myraius Ha OyTepOpose (0001 00BEKT U3 MpeabIayliel padboThl, Tie
M3MCHCHHE HHCTPYKITUU TIPUBEIET K M3MCHCHHUIO BHEITHETO BUA 00BEKTA)».

5. BupycoJiorus. (124acoB)



[TonoxeHne BUPYCOB B CUCTEME OpraHnyeckoro mupa. CTpykTypa U XUMHUYECKUI
coctaB BUpycoB. Krnaccudukauus BupycoB. Penmpoaykuusi BupycoB. [Ipocmotp
JOKYMEHTAJILHOTO (UIbMa O BUPYyCax.

Bupycsl - Bo30yauTenu nHbeKIMOHHbIX Oone3Heil. OukoBupychl. bakrepuodaru:
CTpoeHUe, CBOMCTBa, mpuMmeHeHue. [Ipaktuueckas padbora. «MeTon pa3BeneHUIN
[Ipaktuueckas pabora. « TurpoBanue 6akTeprodarony.

buonoruueckue MeTo1 60pLOBI C BUPYCaMHU.

6. I'ennasi un:xeHepus U OmorexHosiorum. (16 yacon)

OcHoBbI TeHHON uHxeHepuu. Bektopa. Cnenuduueckue pepMeHTh OaKTEepui.
[TpakTrueckas pabora «DHIOHYKJIEa3bl PECTPUKIMH (paboTa ¢ HYKJICOTUIHBIMHU
MOCJIC/IOBATEILHOCTSIMU Ha Oymare)».

buorexnonorun mpoaykiuu OEIKOB B OaKTepUANbHBIX KyIbTypax. JlocTmkeHus
TeHHOW WH)KCHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTHMBHOIO HMMYHHTETa OaKTEpUl U  apxeil.
[Ipaktrueckas pabora «l'ennbie HOXHHUIBI - CRISPR/Cas (MomenmupoBanue Ha
Oymare)»

I'MO. Metonsl nonyuenusi 'MO. Urpa-auckyccus «Beiirpaii rpant Ha co3gaHue
I'MO».

7. BHOTEeXHOJIOTHHU B KUBOTHOBOACTBe (1649acoB)

JlomecTHKals OCHOBHBIE JOMAITHUE >KUBOTHBIC, COBPEMEHHBIC JKCIEPUMEHTaX
M0 JIOMECTUKAIIMN XUBOTHBIX (JIMCHIIA, HOPKA U JpP. — DKCIEPUMEHTHl HAy4YHOUN
mKojibl akagemuka benseBa). [{uckyccusi «Jlomectukanusi, Bce JU PACTCHUS U
KUBOTHBIC, KOTOPHIC JKUBYT PSAJIOM C YEJIOBEKOM MM OJIOMAITHUBAIOTCI? MOXXHO
JIM CUATATh TapakaHa OJIOMAaITHEHHBIM JKHBOTHBIM 7.

CoBpeMEHHBIE METOABl B JKMBOTHOBOJICTBE: TPAHCILIAHTAIIUS 3MOPHUOHOB,
XUMEpPHBIE KUBOTHBIC, KJIOHUpOoBaHWe. IIpakTuyeckas pabora «MeTtoauka
KJIOHUPOBaHUA (MOJIeTMpPOBaHKE Ha Oymare).

OcHoBHBIE 0O0JI€3HM JKUBOTHBIX M POJIb MMATOI€HHBIX MHUKPOOPTraHU3MOB H
Mapa3uToOB B Pa3BUTHHU 3a00JIEBAHWI JTOMAITHUX JKUBOTHBIX U OCHOBHBIX MeEpax
O00pbOBI C HUMU; POJb TOJE3HBIX MHUKPOCUMOHMOHTOB B OpraHu3Me KUBOTHBIX.
[TonoxxutenpbHOE W TOOOYHOE (OTPHIATEIILHOE) BO3ICUCTBHM AHTHOWOTHUKOB Ha
OpraHM3M B XOJI¢ JICYCHHUS JKUBOTHBIX, 1€ M 3aJadyd BETCPUHAPHUHU.
buoTtexHonorus KOpMOBBIX ITPENapaToB.

[Tpaktueckas pabora «CocTaBiaeHHE palMOHA TUTAHUS KUBOTHOTO, pacyer
pacxofoB Ha cojepkanue». HccnenoBarenbckass pabora «OreHKa KayecTBa
MOJIOUHOM TTPOIYKITUN.

8. buorexHosiornu B pacreHneBojacTse (20 yacos)

OcHoBHbIe MeTonAbl cenekiuu. ['uopunmuzanus. Popmbl or6opa. OCHOBHBIC
HAalpaBJIEHUSI  CEJICKUMU:  YIYYIIEHHE  YPOKAMHOCTH, YCTOMYMBOCTH K



onotudeckuMm U abuornueckuM (pakropam. [IpakTuueckast padora «BsipamuBaem
ropox. Kak npoBecTu CkpenuBaHue y ropoxa.

OCHOBHBIE TMOAXONbl CENEKIUU M OUOTEXHOJOTMH KYJIbTYPHBIX pPAaCTEHUH,
['uOpuansanusi, ornajeHHas TMOpUAM3alMs, UCKYCCTBEHHBIN OTOOp, reTepo3uc,
TpaHcpopMalus, MyTareHe3, TeHeTHUECKOe pellakThupoBanue). Mctopus cenekuumn
B Poccum n mMupe, uctopust pasBuTHsI BaXXKHEUILIUX COPTOB KYJIBTYPHBIX PACTECHUM.
Kax yenoBek moxker Moau(puUUpOBaTh pacTeHUs? I'eHHass MHXEHEepUsl pacTeHMI:
UYro Takoe reHeTu4eCcKas NHKEHEPUsI pacTeHNU. TpaHCreHHble pacTeHns. MeTobl
nonydenus. OOpa3oBaHuMe oOmyxoiel y pacTeHuil. ArpoOakTepuasibHas
tpancpopmanus: Ti-mnasmuael. [enst T-JAHK. MonekynsipHo-reHeTHYeCKre
MexaHu3Mbl TpaHchopManuu. ['eHeTmueckoe penakTupoBaHue. CoBpeMEHHbIE
noAXOAbl M JOCTHXKEHUS  TEHETHMYECKOIO  pPENAaKTUPOBAHUA  PACTCHUM.
[IpakTnueckas padora «['eHOMHBIE HOXKHMIIBI (MOJIEIMPOBAHNUE PAOOTHl CUCTEMBI
CRISP-Cas).

EcTb nu sxu3Hb B ipoOupke? BUOTEXHOJIOT s KYIbTYpPHBIX PAaCTEHUH.
HccnenoBarensckas pabota «BelpamyBaHue pacTeHU B HpoOHpke (MOXKHO
BOCIIOJIB30BATHCS PE3YJbTATAMHU IPEABIAYIIUX DKCIEPUMEHTOB IO COCTABJIECHUIO
MUATATENbHBIX PACTBOPOB JIJISI PACTEHH )».

TUIAHUPYEMBIE PE3VJIbTATHI OCBOEHUS KYPCA BHEYPOYHOI
JEATEJIBHOCTHU

3aHATHS B paMKax IMpOTrpaMMbl HalpaBiCHBI Ha OOCCIICUCHHUE JOCTHIKCHUS
IIKOJIbHUKAMU  CJICYIONIMX JIMYHOCTHBIX, METANpeIMETHBIX W TMPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.

JInuHoCTHBIE pe3yabTaThI:

B cghepe epasicoancrozo socnumanus:

TOTOBHOCTh K KOHCTPYKTHMBHOW COBMECTHOW JCSATCIBHOCTH TIPU BBITOJHCHHUH
UCCIICIOBAaHUN W TIPOEKTOB, CTPEMJICHUE K B3aMMOIIOHUMAHUIO U B3aMMOITOMOIIIH.
B cghepe nampuomuyeckoeo socnumanus: OTHOIICHHE K OMOJIOTUH KaK K BaXXHOU
COCTaBIIIONICH KYIbTYPhI, TOPJOCTh 32 BKJIAJ POCCUMCKUX M COBETCKUX YUEHBIX B
pa3BUTHE MHPOBOU OMOJIOTHYSCKON HAYKH.

B cpepe 0yxosno-wpascmeennoco  6ocnumanus: TOTOBHOCTH  OIICHUBATH
IIOBCJICHUE W TOCTYIKH C IMO3WIIMM HPABCTBECHHBIX HOPM WM HOPM 3KOJIOTHYCCKOM
KyJIbTYphI, TOHMMAaHHE 3HAYMUMOCTH HPABCTBEHHOTO aCIEKTa JEATCIHLHOCTH
YeJIoBeKa B MEAUITMHE U OMOJIOTHH.

B cgepe oscmemuueckoco 6ocnumanus: TOHUMaHWE POIU OWUOJOTHH B
(GbopMHUPOBAaHUY ICTETHUECKONU KYJIbTYPHI JIMYHOCTH.

B cgepe usuueckoco eocnumanus, Gopmuposanusi Kyibmypwvl 300p06bs U
IMOYUOHANLHO20 OJIa20N0yHUs: OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/10POBBIO
U YCTaHOBKA Ha 3J0pOBbIM 00pa3 KU3HU (370pOBOE MHUTAHUE, COOJIOJICHUE
TUTUEHUYECKUX TPaBUJI U HOPM, COQIaHCUPOBAHHBIA PEXXHUM 3aHATHH M OTIbIXA,
perymsipHast (¢u3nUecKkasi aKTUBHOCTb); OCO3HAHUE TOCJIEICTBUNA U HENPHUATHE
BPCIHBIX TPUBBIYEK (YIOTPEOJICHUE aJIKOTOJIsA, HAPKOTHUKOB, KYPEHHE) M HWHBIX
dopm Bpena s GU3HMIECKOrO M ICHXUYECKOTO 37I0POBBS; COOJIOICHHE IPABHII



0€30MacHOCTH, B TOM YKCJIE HaBBIKK O€30MACHOT0 MOBEJACHUS B IPUPOJIHON Cpelie;
c(hopMUPOBaAaHHOCTH HaBblka  pedrekcud, yIIpPaBJICHUE COOCTBEHHBIM
SMOLMOHAIBHBIM COCTOSIHHEM.

B cghepe mpyoosoeo 6ocnumanus: aKTUBHOE ydacTUE B PEHICHUU MPAKTUYECKUX
3a/1a4 (B paMKax CEMbH, IIKOJbI, TOPOAA, Kpasi) OMOJIOrHYECKOW U HKOJIOTUYECKOM
HaNpaBJICHHOCTH, HHTEPEC K MPAKTUUYECKOMY HU3YUEHHUIO0 POodecCuil, CBI3aHHbIX C
Ouosnoruei.

B cgepe skonocuueckoco  eocnumanusi:  OpUEHTAMs HA MPUMEHEHHE
OMOJIOrMYECKUX 3HAHMM TP PEIIeHUH 337ad B 00JAaCTU OKpYKaroIIeW Cpelbl;
OCO3HAHME HKOJIOTMUECKUX MPOOJIEM U MyTel UX pelIeHus ; TOTOBHOCTh K Y4aCTHUIO
B IIPAKTUYECKOMN JAESITEIbHOCTH IKOJIOTMYECKON HAMPABIEHHOCTH.

B cgepe nonumanus yemmocmu HayuHo20 NO3HAHUA: OpPUEHTALMS Ha
COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEICTaBICHUNA 00 OCHOBHBIX OMOJIOIMYECKHUX
3aKOHOMEPHOCTSIX, B3AMMOCBS35X YEJIOBEKA C IPUPOIHON U COLUAIIBHON CPENON;
MOHMMAaHUE PpOJM  OWMONOTHYECKOM Hayku B (OPMUPOBAHUU  HAYYHOTO
MUPOBO33PEHUS;  pa3BUTHE  HAy4YHOM  JIOOO3HATENBHOCTH, HHTEpeca K
OMOJIOrMYeCcKOil HayKe, HAaBBIKOB HCCIIEIOBATENILCKOM 1eATEIbHOCTH.

B cghepe aoanmayuu x usmeHAOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU
cpeovl. aJeKBaTHas OIEHKA W3MEHSIOIIMXCS YCIOBUW; TMPHUHATUE pEHICHUS
(MHIMBUAYaAIbHOE, B TPYIIE) B U3MEHSIONIMXCA YCIOBUAX HA OCHOBAaHUM aHAIIN3A
Ouonoruyeckoil MHGOpMalUK; TUIAHWUPOBAHKWE JEMCTBUI B HOBOM CHUTyalluu Ha
OCHOBAHUH 3HAHUI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJibTaThl:

B cghepe osnaoenusn ynusepcanvnvimu yueOHvIMU NO3HABAMENbHLIMU OCLUCMBUAMU.
Baszoevie nocuueckue oeticmeusi:

* BBIBISITH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKK OWOJIOTHMYECKUX
00BEKTOB (SIBJICHUN);

* yCTaHaBJIMBATh CYIIECTBCHHBIH TNpH3HAK KiIaccu(PuKanuy OHWOIOTHYESCKUX
OOBEKTOB (SIBJICHHWI, MPOIIECCOB), OCHOBAaHUS JUIsI OOOOIIECHWS W CpaBHEHUS,
KPUTEPUHU MPOBOAUMOIO aHAJIN3A,;

* ¢ y4€TOM MPEJI0KEHHOW OMOJOTHUYECKOM 3a/1auM BBISBISATH 3aKOHOMEPHOCTU U
MPOTUBOpPEUrsi B paccMaTpuBaeMbiXx (akTax u HAOMIOMEHUAX; TMpeaiararh
KPUTEPHUH JIJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA;

* BBIBIATH JAePpuIUThl WHGOPMAIMHU, MAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
MMOCTaBJICHHOM 3aJja4M;

* BBIBJISTH NPHUYUMHHO-CJICICTBEHHBIC CBSI3M MPU H3YYCHUH OHOJIOTHYECKHUX
SBJICHUA ¥ TIPOIIECCOB; JIeJIaTh BBIBOJABI C HCIIOJIB30BAHUEM JICTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 10 aHAJIOTHH, (HOpPMYyJIUpPOBATh
TUIIOTE3bI O B3aMMOCBSI3SIX;

* CaMOCTOSITEJIbHO BBIOMpATh CHOCOO peIIeHHs ydeOHON OMOJIOTMYecKOW 3aadyu
(cpaBHMBATh HECKOJILKO BApMAHTOB PEIICHUS, BRIOUpATh HAanOOJIee TIOIXO SN ¢
y4€TOM CaMOCTOSITEIILHO BBIJICJICHHBIX KpHUTEpHEB). ba3oBbie McciaeI0BaTEILCKUE
JICUCTBUS:

* FICTIOJIb30BaTh BOMPOCHI KaK UCCIIEOBATEIbCKUI NHCTPYMEHT MMO3HAHMS;



* (opmynupoBaTh BOIPOCH, (PUKCUPYIOUIUE pa3pblB MEXAYy peajJbHbIM U
KeJIaTeIbHBIM COCTOSIHUEM CUTYallUH, O0BEKTa, U CAMOCTOSITEIbHO YCTAaHABIIUBATh
MCKOMOE€ U JTaHHOE;

* (¢opmupoBarb TruMOTE3y 00 HCTUHHOCTH COOCTBEHHBIX  CYXJICHUH,
apryMEHTHPOBATH CBOIO MO3UIMIO0, MHEHUE;

* TMPOBOJAUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY  TIJlaHy HaOJIIo/eHHe,
HECJIO)KHBIA  OMOJIOTMYECKUM HAKCIEPUMEHT, HEOOJBbIIOE HUCCASAOBAHUE TIO
YCTaHOBJICHUIO 0OCOOEHHOCTEN OMOIOrnuecKoro o0bekTa (Ipolecca) u3ydeHus,

* TIPUYUHHO-CIICJICTBEHHBIX CBS3€M M 3aBUCHUMOCTEH OUOJOTHYECKUX OOBEKTOB
MEXy COOOi;

* OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(OPMAIIUIO, TOTYYECHHYIO B
X0J1e HaOJIFOICHUST ¥ DKCTIEPUMEHTA,

* CaMOCTOSTENbHO (opMynupoBaTh OOOOIIEHUS W BBIBOABI IO pe3yjbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, DKCIIEPUMEHTA, BJIANETh HHCTPYMEHTAMHU OIICHKU
JIOCTOBEPHOCTH TOTYyYEHHBIX BEIBOJIOB M 00OOIICHUH;

* IIPOrHO3MPOBATh BO3MOXKHOE JalibHEUIIEE pa3BUTHE OMOJIOTMYECKHUX MPOIIECCOB
1 WX TIOCJICJICTBUS B aHAJIOTUYHBIX WM CXOJHBIX CUTYAIUSIX, a TAK)KE BBIIBUTATH
MPEANOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paboma ¢ ungpopmayueri:

* PUMEHSThH PA3IMUHBIE METObI, THCTPYMEHTBI U 3aIIPOCHI MPU MTOUCKE U 0TOOpE
Ouonormyeckoil uHMOpPMAMM WM JaHHBIX W3 HMCTOYHUKOB C  y4ETOM
IIPEUIOKEHHON yueOHOM OMOJIOTHYECKON 3a1a49H;

* BBIOMpATHh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U  UHTEPIPETUPOBATH
OMONOrHYECKYI0 MH(POPMAITHIO PA3TUYHBIX BUIOB U (POPM TIPEICTABICHUS,

* HAXOJUTh CXOJHBIC apTryMEHTHI (TIOJITBEPKIAIOIINE WM ONPOBEPTaIONIUe OJHY U
Ty XK€ UJCI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

* CaMOCTOSITEIPHO BBIOMPATH ONTUMAILHYIO (hOpMY TIpe/icTaBlieHus] HHGOpMaIUu
U WUIIOCTPUPOBATh pEIIacMbIe 3aJaul HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
WHOU TpaduKoi U UX KOMOMHAIUSIMU;

* OIEHWBaTh HAASKHOCTh OWONOTMYECKOW WH(OpPMAIMKM 1O KPUTEPHUSIM,
MPEJIJIOKEHHBIM YUYUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO;

* 3aIIOMUHATh U CUCTEMATU3UPOBATh OMOIOTMYECKYI0 HH(OPMAIIHIO.

B cgepe oenadenus  ymueepcanvmviMu - yueOHbIMU — KOMMYHUKAMUBHBIMU
oeticmseusamu

Obwenue:

* BOCHPHHHMATh W (DOPMYIUPOBATH CYKICHHsI, BBIPAKATh IMOIMH B IPOIIECCE
BBITIOJTHEHUS TPAKTUYECKUX U JTA0OPATOPHBIX padoT;

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

* pacro3HaBaTh HEBepOaJbHbIE CpEACTBa OOIICHUS, MOHUMAaTh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, 3HATh W PACIO3HABaTh MPEANOCHUIKH KOH(DIUKTHBIX
CUTYyallui M CMSITYaTh KOH(DIUKTHI, BECTH TIEPETOBOPHI;

* TOHUMAaTh HAMEpPEHUs JPYruX, MPOSBIATh YBAKHUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPpeKTHOU (popme hopMyIMpoBaTh CBOM BO3PAKEHUS,



* B X0JI€ JIMajora /M IUCKYCCHUHU 3a/1aBaTh BOMPOCHI M0 CYHIECTBY 00CYK1aeMOn
OMONOrMYecKO TeMbl W BBICKa3bIBaTh WJACH, HAIlCJICHHBIE Ha peIlleHue
OMOJIOrMYEeCcKOM 3a/1a4u U MOAAep KaHue 0J1aroKenaTeIbHOCTH OOIICHHUS;

* CONOCTaBJSITh CBOU CYXKIEHHUS C CYXJICHUSMU JPYTUX YYaCTHHKOB JHajora,
OOHApYKUBATh PA3IMUUS U CXOACTBO TO3UIIHIA;

* NyOJMYHO TMPEACTaBIATh PE3YNbTaThl BHIIOJHEHHOIO OMOJOTHYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHNS, TPOEKTA);

* CaMOCTOSITENILHO BBIOMpaTh (pOopMaT BRICTYIUICHHUS C YUETOM 3a/ad MPe3eHTANN
U OCOOCHHOCTEW ayAMTOPHUM M B COOTBETCTBUM C HHUM COCTaBIIATh YCTHBIE U
NUChbMEHHBIE TEKCTHI C HWCIOJh30BAHMEM WIUIFOCTPATUBHBIX MaTEpHAJIOB.
CosmecmHas oessmenbHOCMb (COMPYOHULECMBO).!

* TMOHMMATh M HWCIOJH30BATh MPEUMYINECTBA KOMAHJAHOW W WHIWBHIYyAJIbHON
paboOThl MpU PEHIEHHH KOHKPETHOW OMONOrudeckoil mpoOsieMbl, 0OOCHOBBIBATh
HEOOXOAMMOCTh MPUMEHEHUS TPYIHOBBIX (OPM B3aMMOACHCTBUS MPU PEIICHUU
MOCTaBJICHHON y4yeOHOM 3a7auu;

* IPUHUMATH 11€JIb COBMECTHOM E€ITENbHOCTH, KOJIJIEKTUBHO CTPOUTH IEUCTBHUS 110
e JIOCTIDKEHUIO: paclpeiesisiTh POJid, AOTOBapUBAThCs, OOCYXKAAaTh MPOLECC U
pe3yabTaT COBMECTHOM paOOTHI;

yMeThb 0000IIaTh MHEHHS HECKOJbKHMX JIIOJeH, TMpOSBISATH T'OTOBHOCTh
PYKOBOJIUTD, BBITIOJNHATH MOPYICHUS, TTOTIUHITHCS;

* IUIAHUPOBATh OPraHU3allMI0 COBMECTHON padOThI, ONpPEIENATh CBOIO pojb (C
y4€TOM TMPEANOYTEeHUH U BO3MOXHOCTEH BCEX YYACTHUKOB B3aUMOJIECHUCTBUS),
pacmipenensiTh 3a7adyd MEXAy YJeHaMH KOMAaH[Ibl, y4acTBOBaTh B TPYIIOBBIX
dopmax paboTsl (00CYkAeHHS, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI I HHBIC);

* BBINOJHATH CBOIO YacTh pabOThl, JOCTUIaTh KAayeCTBEHHOI'O pe3yibTara IIo
CBOEMY HaNpaBIICHWIO U KOOPAMHHPOBATH CBOM ACUCTBUA C APYTUMH HJICHAMH
KOMaH/Ibl;

* OIICHMBAaTh KadeCTBO CBOET0 BKJIaJa B OOIMHMA TPOAYKT MO KPHUTEPHSIM,
CaMOCTOATEILHO chopMyITMPOBAaHHBIM Y4aCTHHUKAMHU B3aUMO/ICHCTBUS;
CpaBHUBATbH PE3YJbTAThI C UCXOAHOMN 3a/a4yeil U BKJIAJ KaXIO0TO YWieHa KOMaH/bl B
JOCTH)KEHUE Ppe3yJIbTaToB, pa3AeiisiTb cdepy OTBETCTBEHHOCTH U MPOSIBISTH
TOTOBHOCTbH K MPEIOCTABICHUIO OTUETA MEepe TPYIION;

* OBJAACTb CUCTEMOM YHHMBEPCAIbHBIX KOMMYHUKATUBHBIX JEHUCTBUM, KOTOpas
oOecrieunBaeT CcHOPMHUPOBAHHOCTh COIMATBHBIX HABBIKOB M SMOIMOHAIBHOIO
MHTEIJICKTa IIKOJBHUKOB. B cdepe oBnageHus yHUBEpCaIbHBIMH Y4E€OHBIMU
PETYISTHBHBIMU JCHCTBUSMH:

Camoopeanuszayus:

* BBIBIATH NPOOJEMBI Jis PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYaIUsX,
UCMOJIb3Ys OMOIOTMYECKUE 3HAHUS;

*  OpPUEHTHPOBATHCA B  PA3IMYHBIX  TOJIXO0JAaX  NPUHATUA  pEHICHUM
(MHAMBUAYAIbHOE, IPUHITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUHN TPYIIITON );

* CaMOCTOATENIbHO COCTABJIATH AQJITOPUTM pEHICHUs 3ajauu (WM €ro 4acth),
BBIOMpATh CHoco0 pemieHus y4eOHOM OHMOJOTMYEeCKOM 3aaun ¢ Yy4EToM
UMEIOIINXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npeiaraeMple BApUaHThI PEIICHUH;



* COCTaBJATh IUJIaH JEUCTBUM (IJ1aH peaau3alldd HAMEUEHHOIro alropuTrMma
pelieHus), KOPPEeKTUPOBATh MPEIIOKECHHBIH alTOPUTM C Y4ETOM MOTy4eHUS
HOBBIX OMOJIOTUYECKUX 3HaHUN 00 N3ydyaeMoM OHMOJIOTUYECKOM OOBEKTE;

* J1e1aTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEILLIECHUE.

Camoxoumpons (pegpnexcus):

* BJIQJIETh CIIOCOOAMM CaMOKOHTPOJISl, CAMOMOTHUBALIUU U pedIIeKCuu;

* 1aBaTh a/ICKBAaTHYIO OIICHKY CUTYaIlMU U MpeJiarath IjiaH e€ N3MECHEHNUS,

* YYUTHIBATh KOHTEKCT U MPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH IIPH
pemieHnr  y4eOHOW  OMOJOTMYECKOM 3amadyu, aJanTHpPOBaTh pEIIeHHE K
MEHSIOIUMCST 00CTOATEIHCTBAM;

* OOBSICHATH MPUYMHBI TOCTIKEHUS (HETOCTUKEHHS) Pe3yIbTaTOB JIEATEIbHOCTH,
JaBaTh OLIGHKY TNPUOOPETEHHOMY OIBITY, YMEThb HaXOAUTh MO3UTHBHOE B
IPOU3OLIEIIIEH CUTYaIlNH;

* BHOCUTh KOPPEKTHUBHI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHHUBIIUXCSA CUTYallUl, yCTAaHOBJICHHBIX OIIUOOK, BOSHUKIINUX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM.

OMoyUoOHAILHBIIL UHMELLEKM!

* pa3nuyaTh, Ha3bIBaThb W YIPABIATH COOCTBEHHBIMHU JMOLMUSMU U SMOLMSIMHU
APYTHX;

* BBISIBIISITH M AaHAJIM3UPOBATH IPUYUHBI SMOLINK;

* CTaBUTh c€0s Ha MECTO JAPYroro 4ejoBeKa, MOHMMATb MOTHBbI U HaMEpEHMUs
ApYroro,

* PETyJIMPOBATH CIIOCOO BHIPAYKEHUS SMOIIHIA.

* [Ipunstue cebs u Apyrux;

* OCO3HAHHO OTHOCHUTBCSA K JIPYTOMY UE€JIOBEKY, €r0 MHEHUIO;

* MPU3HABaTh CBOE MPABO Ha OMIMOKY U TaKOE ke MPaBo JIPYroro;

* OTKPBITOCTh C€0€ U APYTUM;

* OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT;

* OBJAJETh CHUCTEMOM YHHMBEPCAJIbHBIX YYEOHBIX PETYIATUBHBIX JEUCTBHIA,
KoTopasi oOecreduBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTpEHHSISI O3UIIMS JTUYHOCTH), U KU3HEHHBIX HABBIKOB JINYHOCTHU (YIPaBJICHUS
co00i1, CAaMOUCIUTIIIMHBI, YCTOMYUBOTO TIOBE/ICHHS).

IIpeamerHbie pe3yabTarbl OCBOCHHS HporpaMmbl B mo3HaBaTe/bHOU
(uHTesIIeKTYaIbHOI) cdepe:

— IPUOOPETEHUE OTBITA MCTOIB30BAHMS METO0B OMOJIOTMYECKON HAYKU C IEITBIO
U3Y4YCHHUS] OHOJIOTUYECKHX OOBEKTOB, SBICHUWA M TMPOIECCOB: HAOIIOJCHUE,
onucaHue, MPOBEJACHUE HECIOXKHBIX OMOJIOrMYECKUX OMBITOB U SKCIIEPUMEHTOB, B
TOM YHUCJI€ C MCHOJb30BAaHUEM aHAJOTOBBIX M IUMPOBBIX OUOJIOTHYECKUX
pruOOPOB U UHCTPYMEHTOB;

— (hopMHUpPOBAHUE YMEHUS UHTETPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHUSIMU U3
IpYruxX y4yeOHBIX mpeaMeTroB  (Pu3uku, XuMmMuu, reorpaduu, HCTOPHH,
00I11eCTBO3HAHUS U T. ]I.);

— (opMUpOBaHUE YMEHUM pellIaTh yueOHbIE 3a/1aul OMOJIOTUUECKOTO COAEPIKAHMS,
BBISIBJIAITH  [IPUYUHHO-CJICJICTBEHHBIE  CBSI3M, IMPOBOJIUTh Kaye€CTBEHHBIE U



KOJIMYECTBEHHBIE pacyeThl, JieJaThb BbIBOABI HA OCHOBAHUM IOJYYEHHBIX
pE3yJIbTATOB;

— ¢opMUpOBaHUE YMEHUS TUIAHUPOBATh YU€OHOE MCCIIEIOBAHHE WM MPOEKTHYIO
paboTy C y4eToM MOCTABJICHHOW MLeNu: (OopMyIHpoBaTh MPOOJEMY, TUIIOTE3Y U
CTaBUTh 3aJa4d MCCJICIOBaHUS, BLIOMPATh aJCKBAaTHO IOCTABJICHHOW IIeJin
METOAbI, JAENaThb BBIBOJBI [0 pPE3ylbTaTaM MCCIEAOBAaHUA WM MPOEKTHOU
NEeSATeTbHOCTH;

- (¢opMmupoBaHHME HHTEpeca K  YIIYOJCHUI0O  OHOJOTMYECKUX  3HAHUM
(mpeanpoduabHas MOATOTOBKA W TpodeccroHanbHas OpPUCHTAIMS) U BBIOOPY
OuoNoruM Kak MNpoQUIBHOrO TMpeIMeTa Ha CTYNEHH CpPEIHEro MOJIHOTO
oOpaszoBaHusi sl Oyaymied mnpodeCCUOHAIBHOM EeATeIbHOCTH, B 00JacTH
OMONOTUY, MEIUIIMHBI, DJKOJIOTUU, TICUXOJIOTUH, BETEPUHAPUM, CEIHCKOTO
XO3S1CTBa;

— BIAQJCHHE HaBbIKaMH paboThl C HHPOpPMALHMEH €CTECTBEHHO-HAyIHOTO
COZEpXKaHMs, TMPEACTAaBICHHOW B pa3HON ¢opme (B BUAE TEKCTa, TaOIMYHBIX
JAHHBIX, CXEeM, IpaHKOB, JuUarpaMm, MoJelei, N300paKeHUi), KPUTUYECKOTO
aHanu3a HH(GOPMaIlMU U OLIEHKU €€ JOCTOBEPHOCTH;

— YMEHHE MHTETPUPOBATH OMOJIOTMUECKHUE 3HAHUS CO 3HAHUSMH JIPYTUX YIeOHBIX
IPEIMETOB; UHTEPEC K YriIyOJIeHUI0 OMOJIOTMYECKUX 3HAHUN U BBIOOPY OMOJIIOTHU
KaKk Tpo(UIBLHOrO NpeIMeTa Ha ypOBHE CpEIHEro oOIiero oOpa3oBaHUS IS
Oyayuiel npodecCHOHANBLHON ACSATENPHOCTH B 00JIaCTH OMOJIOTUM, MEIUIIUHBI,
SKOJIOTUH, BETEPHUHAPHM, CEJIBCKOrO XO3SICTBA, MHUIIEBON MPOMBIIIICHHOCTH,
NICUXOJIOTUH, UCKYCCTBA, CIIOPTa

- UMETh YETKHE MPEACTABJICHUS O MAaTEPUATMCTUYECKON CYIIHOCTH T€HOMOB
KUBBIX OPTraHU3MOB U PETYJIISIINIO UX PaOOTHI;

— 3HAHHWE OCHOBHBIX (DaKTOPOB OKPYKAIOIIEW Cpefbl, BIUSIONIUX HA Pa3BUTHE U
CYIIIECTBOBAHMUE JKUBBIX OPraHWU3MOB, ajanTaiuil K ¢dakropaM OKpYyKarolmen
Cpelbl;

— 3HaHUE OCHOBHBIX MOJXOJ0B OMOTEXHOJIOTMH, UCIIOIL30BaHUS €€ JOCTHKEHUN B
COBPEMEHHOM KMU3HU YEJIOBEKa, OCOOCHHOCTH HCIIOIb30BAHUS KUBBIX OPTaHU3MOB
JUTSL IPOU3BOICTBEHHBIX HYXK]I YEIOBEKa;

— 3HAaHHWE OCHOBHBIX TMOJXOJOB CEJNEKIMH U OUOTEXHOJOTUU KYJIbTYPHBIX
pacTeHHii, XapakTepH30BaTh TEHETHMYECKH MOIU(DUIIMPOBAHHBIE PACTEHUS,
ONEpUPOBATh  MOHATUSMM, TUOpPUAM3AIMS,  OTAAJIEHHas  TUOpUAN3aAIKS,
HCKYCCTBEHHBI OTOOp, TeTepo3uc, TpaHCPopMalus, MyTareHe3, reHEeTHYEeCKOoe
peIaKTUPOBAHUE;

— TIOHMMaHHE MOJIEKYJSIDHBIX MEXaHM3MOB pEaM3allid  HAaCJIEICTBEHHOU
MHPOpMAIIMM U yMEHUE CBOOOJIHO OMNEpUPOBATh OCHOBHBIMU TMOHATHSIMU
MOJICKYJISIPHOW OMOJIOTUU U €€ COBPEMEHHBIX HAIPaBJICHUM

— TE€HOMHUKH, METareHOMHKH, MPOTEOMUKH; — 3HAHHUE OCHOBHBIX 3a00JieBaHUM
YeJI0BEKa, MEXaHU3MOB UX Pa3BUTHS, CIIOCOOAX UX JUATHOCTUKU U JICUCHHUS ;

— (hopmupoBaHHE YMEHHUS HCIIOIL30BATh IMOHATHHHBIN anmapar U CUMBOJUYSCKHUI
S3bIK T€HETUKHU, TPAMOTHOE MPUMEHEHNWE HAyYHBIX TEPMHUHOB, MOHSITUN, TEOPUU,
3aKOHOB 11 OOBSICHEHMS HAOJIIOJaeMBIX OHMOJIOTMYECKUX OOBEKTOB, SBJICHUM W
IIPOIECCOB, TO3BOJIAIONINX 3I0KUTH (DYHIAMEHT HAyYHOTO MHUPOBO33PEHUS.



B yennocmno-opuenmayuonnou cgepe:

— 3HAHUE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJIOTMM MOJEKYJISIPHON OMooruu
MO3BOJISIET YCIICIIHO pellaTh Takue 3J000AHEBHBIE MPOOJIEMBbI, KaK OXpaHa
OKpyXarouied Cpelbl, COXpaHEHUE 30POBbS

YqCJIOBCKA, KOHTPOJIb u
BOCCTAaHOBJICHHUEC OKOCHUCTCM.

TEMATHYECKOE IINTAHUPOBAHUE

Monaynes «buotexnonorus» 9 knaccsel (136 4acon)

Temnl

OcHOBHOE cofiepKaHue
Tewma 1. buorexuonorus (8 1)

JleATeIbHOCTh IIKOJIbHUKOB
[TorsATE OMOTEXHOIOTHH.

[IpakTueckas padota
3ayeM yelnoBeKy «[Tpumeps! mpuMeHeHUs
OMOTEXHOJIOTUH, B YEM UX OMoIOrn4ecKuX 00ObEKTOB B

IPEUMYIIECTBO Iepes TBOGH KU3HUY.
XUMHYECCKHUM CHUHTEC30M.

OcHoBHBIE OMO00BEKTHI
OMOTEXHOJIOTUU:
MIPOMBIIIIICHHBIE

MHUKPOOPTaHU3MBI, KIIETKUA U
TKaHU pacTEHUH, )KUBOTHBIX U
YyenoBeKa, OMoKaTaIn3aTophl.

Cripbe a1 OMOCHHTE3a U

OLIEHKa ero OMOJI0rn4ecKoit

neHHocTH. OCHOBHBIE

MCTOYHUKH YTJIepo/ia, a30Ta,
docdopa, MUKPOIIIEMEHTOB.

HccnenoBanue HOBBIX

HCTOYHHUKOB CHIPbS (BKJIIOYAS
BOIMPOCHI €ro
IIpeBAPUTEIILHON
0o0pabotkn), pazpaboTka
HOBBIX IMUTATEIBHBIX CPEIl, B
TOM YHCJIE BKIIOYAIOIINX
OMOCTUMYJISITOPBI M IPYTHE
AIIEMEHTHI yIIPaBICHUS U
ONTHMHU3ALIUH TPOLIECCOB
OouocunTteza. MeTo bl
ONITHMM3ALNN TTUTATEIbHBIX

cpen.
Tewma 2. Mukpobuomnorus (24 [Tonoxxenne mpokapuoTOB B [IpakTuka. JlabopaTopHas
) CHUCTEME OpraHu4YeCKOro pabota « PUKCUPOBAHHEIE

mupa. CTpoeHue npenaparbl OaKTepuil.
OaKTepHUabHON KJIETKH. Omnpenenenue GopMbI
Knaccudukanus 6akrepuil. IIPEJIJIOKEHHBIX KYJIbTYP




Mopdomnorus 6akTepui.
[TpocTble 1 CIOKHBIE METOIBI
OKpalIBaHus OaKTepuil.
duznonorust 6aKTepuii:
MUTaHUE, IBIXaHUE, POCT U
pa3MHOKeHHUE. 3HAKOMCTBO C
JIOMEHOM Apxen
(3KCTPeMO(PHIILHOCTD,
0COOEHHOCTH CTPOEHUS
KJIETKH). MOJIOYHOKHCIIOE U
CIUPTOBOE OPOKEHUE.
dortoTpodHbIE U
XeMOTpO(HBIE OAKTEPUH.
Kunernueckoe onvcanue
mpoliecca pocra
MHUKPOOPraHU3MOB.
DKCIIOHEHIIMATIbHAs MO Eb
pocta. Kuneruka rudenu
MHUKpPOOPraHU3MOB.
[TaTorennsie OakTepuu.
UymHas najoyka v yepHas
CMEpPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkye3. Mcropust 60pp0ObI
¢ OaKTepHUaIbHBIMU
uHpexkuusamu. Boitna
0OECKOHEYHOCTHU: aHTUOU OTUKH
MPOTUB OaKTepuil.
MexaHHU3MBI JE1CTBUI
AHTHOMOTHKOB.
MexkneTouHnas
KOMMYHUKAIHS OaKTEPHid.
YyBCcTBO KBOpYyMa.
[Tpumenenue Oakrepuit
yennoBekoM. Kunetnueckoe
onucanne OMOCUHTE3a
MIPOJYKTOB
MHUKPOOpPraHU3MaMHU.
bakTepun, KOTOpble MOTYT
pasnaraTh IJIaCTHK.
Mukpoopranusmsl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHbIE accolualuu
pacTeHuii ¢
MUKPOOPraHU3MaMHu

MHUKpPOOPraHHU3MOB,
UCIO0JIb3YsI IPOCTON METOJ
okpackny. JlabopaTtopHas
paborta «OnpeneneHue Tumna
KJIETOYHON CTEHKH METOAO0M
OKpaiuBaHus 1o ['pamy»
(Ipy HATMYKUK PEAKTHBOB).
JIaGopaTtopHas pabora
«IIpurorosnenune
MPIKU3HEHHBIX TTPEMapaToB
MOJIOYHOKHUCJIIBIX OaKTEPHI».
JlaGopaTtopHas pabota «Iloces
CMBIBa C PYK Ha YaIllK{
[lerpu». JIaboparopHas
pabota «Bpiienenrue 4ucTou
KyJIbTYphI OakTepuii. MeTton
pa3BeneHuil. Meton
MCTOINAIOIIETO IITPHXAN.
Jlabopatopnas pabora
«Mopponoruueckas
XapaKTepUCTHKA BBIICTIEHHON
YUCTOU KYJbTYpPHI:
XapaKTepUCTUKa KOJIOHUH,
dbopMma OakTepui, THI
KJIETOYHON CTEHKH».
JlabopaTopHas pabora
«CpaBHeHHUE pocra
MHUKpPOOPraHMW3MOB Ha YallKe
6e3 1 ¢ 100aBIICHHS
AHTUOMOTUKOBY.
HccnenoBarennckas pabora
«ITonck MUKPOOPraHU3MOB
00J1aTaroIIM X
AHTarOHUCTUY ECKOM
AKTUBHOCTBIOY.
WccnenoBarensckas padbora
«BplaeneHne MoJI0O4YHOKHUCIIBIX
OaxTepuil, ncciaenoBaHuE UX
AKTUBHOCTH.
UccnenoBarensckas pabora
«Brinenenue 6axTepuit
IIOJIE3HBIX JUIA PACTCHUI.

Tema 3. DykapuoTtnueckue
OpraHu3Mbl B OMOTEXHOJIOTUU
(mecHeBbI€ TPUOBI, IPOKKH,

Bogopocin) (144)

[TnecHeBbie rpUOBI
MPOAYLIEHTHl OMOJIOTUYECKU
aKTUBHBIX BeriecTB O0mas
XapaKTEePUCTUKA JPOXOKEH

caxapomuieroB. Mcropus
WCII0JIb30BaHUS APOXIKEN B
TPaJIULIMOHHON
ouorexHosnoruu. TexHomorun

JlabopaTopHas pabora
«lToxcuer KIEeTOK APOXKEN B
kamepe ['opsieBar.
JlabopaTopHas pabora
«O6HapyXeHue MpoTyKTOB
CIIUPTOBOT'O OPOKEHHUSL:
STHJIOBOTO CIIUPTA U
YTIIEKUCIIOTO Ta3ay.




BUHOJIENHS U XJIeOOMed eH s,
CrelaIu3upOBaHHbIE Pachl
npoxokei. Metabonmusm
npoxoken. Peakuus
CIIUPTOBOI'O OPOXKEHHUS.
[Tony4yeHnne BTOPUYHBIX
METa0OJIIMTOB B IPOXKIKAX.
Jpox:KH Kak MPOIYLEHTHI
ouotoruus. [Tonyuenue
LIEJIEBBIX OEJIKOB B IPOAIKAX.
Oco0OeHHOCTH BEreTaTUBHOTO
¥ TI0JIOBOT'O Pa3MHOXKEHUS Y
JIPOXIKEH, 3HAUCHUE U3y CHUS
MUTO3a ¥ IIUTOKUHE3A JJIs
ONTHMM3ALUHU ITPOLIECCOB
KyJIbTUBUPOBaHUS
JPOXOKEBBIX IITAMMOB,
MOHUMAaHUS IPUYUH
IIATOM€HHOCTH JIPOKIKEN U
rpu0OB, MOMCKA MUIIIECH N
(GYHIUIUI0B U pa3paboTKu
HOBBIX JIEKaPCTBEHHBIX
npemnapatos. Bogopociu —
MePCIeKTUBHBIN 00BEKT JJIsI
MIPOU3BOCTBA OenKa 1
YIJI€BOJIOB.
buorexnonornueckre MeTOAbI
OYMCTKH TBEPJBIX, KUAKUX
OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B ITPOU3BOJICTB.
Ctounblie BoJbI. CXeMbl
o4uCTKH. bruoguibTpsl,
a’pPOTEHKH, METAaHTCHKH,
OKCUTEHKH. AKTHUBHBIN U U
BXOZSIIME B HETO
MHUKPOOPraHU3MBI.
Hcnonp3oBaHue BOIOPOCIEN B
OYHCTKE CTOYHBIX BOJI.

JlabopaTopHas pabora
«Habmonenue pa3MHOXKEHUS
JPOMOKEBBIX KIIETOK.
[TpakTueckas padota
«IIonmyuenune TBOpOra u
Kedupa Ha OCHOBE
MOJIOYHOKHUCIIBIX OaKTEpUii».
[IpakTrueckas padbota
«OCHOBHBIC BUIBI KBACa U X
XapaKTePUCTUKa» «JpOXoKU U
MOJIOYHOKHUCIIbIC OaKTePHH,
NpUMEHsSEeMbIe s
MIPOU3BOJICTBA KBACAY.
[IpakTtuueckas padora
«CpaBHUTENBHBIN aHATN3
Pa3BUTHS IPOXKKEH B
a’pOOHBIX U aHAPPOOHBIX
ycnoBusx». IIpaktudeckas
pabota «MeTobl OIleHKH
CBOMHCTB XJI€0OIEKAPHBIX
npoxokeit. Oco0eHHOCTH
MIPUMEHEHUS TTPECCOBAHHBIX,
CYUICHBIX U MHCTAHTHBIX
JIPOOKEN .
UccnenoBarensckas pabora
«Bnusnue ¢pusuko-
XUMHUYECKUX (pakTOpOB Ha
Ka4yecTBO
OMOTEXHOJIOTUIECKOU
nponykuuu (kBac, kedup,
CBIp, XJIEO | JIp.)».
HccnenoBarennckas pabora
«Bnusnue ¢puznko-
XUMHUYECKUX (PaKTOpPOB Ha
poct Bogopociu (Chlorella
vulgaris)».

Tema 4. HacinencrBennas
uHpopmarus (16 1)

HacnencrsenHocTs u
M3MEHUYHUBOCTh — OCHOBHBIE
CBOMCTBA )KMBBIX OPraHU3MOB.
HN3menunBocTh. Buanl
M3MEHYUBOCTD. [ eH —
MaTepUAIbHBIN HOCUTEIh
HacJEeICTBEHHOCTU U
n3MeHunBocTu. HyknennoBbie
KucioThL. JIokanmm3anus
F€HETUYECKOro MaTeprasa B
KieTke. JleneHue KIeToK.
Perumukanus JIHK. OcHoBHast
JIOTMa MOJIEKYJISIPHOR
O6uonoruu. TpaHckpunius.

[TpakTuueckas pabota
«Monudukanronnas
U3MEHYHMBOCTH (JIUCThS,
UTOJIKW C OJTHOTO JIEPEBA)».
[TpaxkTnueckas padota «['en —
UHCTPYKIUS 0 cOOpKe
KJIETKH (Ha Oucepe uimn
KOHCTPYKTOpPE)».
[IpakTrueckas padbora
«MyTtanus Ha OyTepopose
(;mr00oit 00BEKT U3
npenplayend padboTsl, Tae
M3MEHEHUE UHCTPYKIIHUH
MPUBEAET K U3MEHEHUIO




Tpancnsiius. MyTtanuu.

BHCIIHECIO B A 005 eKTa) ».

Tema 5. Bupycomorus (12 u)

ITonoxenue BUPycoB B
CHCTEME OPraHNYeCKOro
mupa. CTpykTypa u
XUMUYECKUI COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus Bupycos.
Bupycsl - Bo30yaurenu
WH(DEKIIMOHHBIX 0OJIe3HEH.
OnkoBupycsl. bakrepuodaru:
CTPOEHHE, CBOWCTBA,
npuMmeHenue. buonornyeckue
METOJIbI OOPHOBI C BUPYCAMHU.

IIpocMOTp JOKYMEHTAJIBHOTO
¢duapMa o0 BUpycax.
[IpakTueckas paboTa.
«Meton pa3BeneHU».
[TpakTHueckas padoTa.
«TutpoBanue
OakTepuodaron.

Tema 6. ['eHHast UHXKEHEPUS U
ouorexnosioruu (16 9)

OCHOBBI TEHHOW HH)KCHEPHH.
BekTtopa. Crenupuueckue
(dhepMeHTHI OaKkTepuil.
BuorexHoMOrMY MPOAYKIHH
0enkoB B OaKTepHaIbHBIX
KynbTypax. JloctuxeHus
TeHHOM WHXEHEPUU U
ouotexnonoruu. CRISPR/Cas

— cHCcTeMa aJalTHBHOTO
UMMYHHUTETa OaKTepHil 1
apxeil. 'MO. MeToabl
nonydenust ' MO.

[TpakTueckas pabota
«OHJIOHYKJI€a3bl PECTPUKIINH
(paboTa ¢ HyKJI€OTHAHBIMU
[10CJIEI0BATEIbHOCTIMH Ha
oymare)». [IpakTuueckas
pabota «I['eHHbIe HOKHUIIBI -
CRISPR/Cas (MogenupoBanue
Ha Oymare)». Urpa-
aucKyceust: «Bemrpaii rpant
Ha co3aanue 'MO».

Tema 7. BHOTEXHOJIOTHH B
KUBOTHOBOJICTBE (16 1)

JloMecTrKaIms OCHOBHBIX
JIOMAIIHUX KUBOTHBIX;
COBpPEMEHHBIC IKCIIEPUMEHTHI
M0 JOMECTUKAIIUU KHBOTHBIX
(yTucunia, HOpKa | Jp. —
IKCIEPUMEHThI HAYIHOM
IIKOJIBI aKasieMuKa bemnsena).
CoBpemMeHHbIE METO/IbI B
KUBOTHOBO/ICTBE:
TpaHCIJIaHTaLUsl SMOPHOHOB,
XUMEpHbIE )KUBOTHBIE,
kjoHupoBanue. OCHOBHbBIE
00J1e3HH KUBOTHBIX U POJIb
MATOTCHHBIX
MHUKPOOPTraHU3MOB H

Mapa3uToB B Pa3BUTHH

3a00NeBaHUM TOMAIIHUX
KUBOTHBIX 1 OCHOBHBIX Mepax
00pbOBI C HUMU; POJIb
MOJIC3HBIX MHKPOCUMONOHTOB
B OPraHHU3ME KUBOTHBIX.
[TonoxxuTenabHOE U TOOOYHOE
(oTpHLIaTENBbHOE)
BO3/ICHCTBIH aHTUOMOTHKOB
Ha OpPraHu3M B XOJI€ JICUCHHUS
JKUBOTHBIX; [[€JIM U 33]]a4H

Huckyccus «Jlomectukanus,
BCE JIM PACTE€HUS U KUBOTHBIE,
KOTOPBIE JKUBYT PSAIOM C
YEJIOBEKOM UM
OJIoOMaIIHUBaOTCA? MOXHO
JIM CUMTATh TapaKaHa
OJIOMaITHEHHBIM
KUBOTHBIM?». [IpakTHuEecKas
pabota «Metoauka
KJIOHUPOBAHUS
(MonenupoBaHue Ha Oymare).
[TpakTueckas padota
«CocraBieHue panuoHa
MATAHUS KUBOTHOTO, pacYeT
pPacxoi0B Ha COJEPIKAHHE.
UccnenoBarensckas pabora
«OneHKa KauyecTBa MOJIOYHOU

MPOIYKIIAN

BCTCpHUHAPUU. buorexnonorus




KOPMOBBIX ITPCTIAPATOB..

Tema 8. buorexHonoruu B
pactenueBoacTBe (20 yacoB)

OCHOBHBIE METO/IbI CEJIEKIINH.
I'ubpuanzanms. @opmsl
or6opa. OcHOBHBIE
HaIlpaBJICHUS CEJIEKIUU:
YIIy4II€eHHE YPOKAUHOCTH,
YCTOMYMBOCTU K OMOTHYECKUM
U a0UOTHYECKUM (aKTOpaM.
OCHOBHBIE OIXOIbI
CeNIeKIINU U OMOTEXHOJIOTUN
KyJIbTYPHBIX PacTEHUH,
['uGpuauzanus, oTaaieHHas
ruOpUIU3aIms,
HCKYCCTBEHHBIH 0TOOp,
reTepo3uc, TpaHchopmanus,
MyTareHes, FeHeTHUECKOe
penaktupoBanue). Mcropus
cenekiuu B Poccuu u mupe,
UCTOpUS pa3BUTHS
BAJKHEUIIMX COPTOB
KyJIbTYpPHBIX pacTteHuil. Kak
YeJI0BEK MOYKET
MOIUGUIUPOBATH PACTEHUS?
I'enHast H>XXEHEpUS PACTEHUN:
Yro Takoe reHeruyeckas
VH)KEHEPHS PACTEHUM.
TpaHcreHHbIe pacTeHHUS.
Mertoabl mosy4eHus.
OO6pa3oBanue omyxosuen y
pacTeHuN.
ArpoOakTeprasibHas
Tparchopmarus: Ti-
masmuasl. ['enst T-JTHK.
MoJieKynsspHOr€HeTuYeCKHe
MEXaHU3MBbI TpaHCc(hOpPMaLIUH.
I'enernueckoe
peIaKTHPOBAHUE.
CoBpemMeHHbIE MTOIXO0/IbI U
JOCTUKEHUS T€HETUYECKOT O
penaKTUPOBaHUS PACTEHUI.
Ectb 11 %u3Hb B pobupke?
buorexHonorus KyiabTypHbBIX

pacTeHuil.

[IpakTuueckas paboTa
«BeIpammBaem ropox. Kak
MIPOBECTH CKPELIMBAHUE Y

ropoxa». [IpakTuueckas
pabota «I'eHOMHBIE HOXHUIIBI
(MomemupoBaHue paboThI
cuctembl CRISP-Cas).
UccnenoBarennckas pabora
«BpIpamyBanue pacTeHul B
MPOOUPKE» (MOKHO
BOCIIOJIb30BaThCS
pe3yJibTaTaMH MPEIbLTY X
HKCIEPUMEHTOB 10
COCTaBJICHHIO MTUTATEIBHBIX
pacTBOPOB JUIsl paCTEHUI).

KAJIEHJIAPHO TEMATUUYECKOE IJIAHUPOBAHUE
Monaynbs «bruotexnonorus» 9 kiaccel (136 yacoB)

Ne Tema 3aHaTHA
/o

Jata

JlesTeIbHOCTD
ydamuxcst

Tema 1. buorexnosuorus (8 1)

1 [ToHsATHE OMOTEXHOIOTHH. 3a4eM YeJIOBEKY
OMOTEXHOJIOTUH, B YEM M X IMPEUMYIIECTBO MEPET

XUMHUYCCKHUM CHUHTE30M.




OcHOBHBIE OMO00BEKTEI OMOTEXHOJIOT MU
[IPOMBIIIICHHBIE MUKPOOPIaHU3MBbI, KJICTKH U
TKaHU PaCTEHUH, )KUBOTHBIX U YEIIOBEKa,
O6uokaTtanmzaTtopsl. Celpbe 1711 OMOCUHTE3a U
OIICHKA €ro OMOJIOrMYECKOM IEHHOCTH.

OcHOBHbIE HCTOUYHUKH YIJIEpOAa, a30Ta,
docdopa, mukposnemenToB. MccrnenoBanue
HOBBIX HCTOYHUKOB CBIPBSI (BKIIFOUAs BOITPOCHI
ero MmpeaBapuTeIbHON 00paboTKH), pa3padoTKa
HOBBIX IMUTATENBHBIX CPEJl, B TOM YHCIIE
BKJTIOYAIONIMX OMOCTUMYJISATOPBI U JAPYTHE
9JIEMEHTBI YIIPABJICHUS U ONTUMHU3AIHH
MPOIECCOB OMOCUHTE3A.

MeTobl ONITUMH3AIUY TUTATETBHBIX CPEI.
[TpakTuueckas padota «I[Ipumepsl mpuMeHeHus
OHOJIOTHYECKINX 00OBEKTOB B TBOEH KUZHUY.

[TpakTuueckas padota

Tema 2

Muxkpo6uosorus (24 1)

[TonoxxeHne NpokapruoTOB B CUCTEME
oprannueckoro mupa. Ctpoenue 0akTepuanbHOM
kierku. Knaccudukanus 6akrepuii.

[Ipaktuka. Jlabopatopnast pabora
«DPUKCUPOBAaHHbIE IpenapaThl OaKTEpUi.
Onpenenenue GopMbl PEITIOKEHHBIX KYJIbTYP
MHUKPOOPraHU3MOB, HCII0JIb3Ysl IIPOCTON METO.
OKPACKH.

JlabopaTopHas pabora

Mopdomnorus 6akrepuid. [IpocTbie u CIOXKHBIC
METOIbl OKpAIINBAHUS OAKTEPHUH.
JlabopaTopHas pabora «Onpenenenue Tuna
KJIETOYHON CTEHKH METOAO0M OKpaIIBaHUs O
I'pamy» (TIpy HAJIMYUK PEAKTHBOB).

JlabGopaTopHas pabora

®dusnonorus 0akTepHil: MUTaHUE, IbIXaHue, pOCT
Y pa3MHOXKEHHE.

JlaGopartopHas padota «IIpuroTtoBieHue
INPUKU3HEHHBIX MPENapaToB MOJIOUYHOKH CIIBIX
Oaxtepuit». JlabopaTopHas pabora «Iloces
CMbIBa ¢ pyK Ha yamku ITerpmy.

JlabopaTopHas pabota

3HaKOMCTBO C JOMEHOM Apxeu
(3KCTpeMOPHIILHOCTh, 0COOEHHOCTH CTPOCHHS
KJIETKH).

MOI0YHOKHCIIOE U CHUPTOBOE OpOXKEeHHE.
JlaGopaTopHas pabora «BplaeeHre YNCTOM
KyJIbTYpbl OakTepuil. Meron pa3BeaeHuil. Meton
HCTOILAOIIETO IITPUXAN.

Hccnenoparennckas padbora «Beinenenue
MOJIOYHOKHUCIIBIX OaKTEPUi, HCCICAOBAHUE UX
AKTUBHOCTUY.

JlabopaTopHas pabora

HccaenoBaTensckas
pabora

10

dototpodHbIe 1 XeMOTPO(]HBIE OAKTEPHH.
Kunernueckoe onrcanue mporecca pocra
MUKPOOPraHU3MOB. DKCIOHECHIINATbHASI MOJIENb
pocTa.

11

Kunernka ru6enu MUKpOOPTraHU3MOB.
JlabopaTopnas pabora «Mopdonornyeckas

JlaGoparopHas pabora




XapaKTEepUCTUKA BbIJICICHHON YU CTON KYJIbTYPHI:
XapaKTepUCTUKa KOJIOHUH, (hopMa OaKTEPHid, TUTI
KJIETOYHOU CTEHKUY.

12

[Tatorennpie 6akTepuu. UyMHas majovka u
YyepHas CMepTh, OOTYJIN3M, CTOJIOHSIK,
TyOepkyne3. Ucropus 60ps0bI ¢
OakTepuaTbHBIMU UHOEKITUIMU.

13

Boiina 6ecKOHEUHOCTH: aHTUOMOTHKHU TTPOTUB
Oakrepuii. MexaHU3MBI JeHCTBUNM aHTHOMOTHKOB.
JlaboparopHas pabota «CpaBHeHHE pocTa
MHUKpPOOPraHMW3MOB Ha yanike 0e3 u ¢ 100aBIeHUs
AaHTHOMOTHUKOBY.

JlabopaTopHas pabota

14

MekiieTouHass KOMMYHUKaLMs OaKTepuid.
YyscTtBo kBopyMma. [Ipumenenue 6akrepuit
4yenoBeKoM. KnHernueckoe onucanue
OMOCHHTE3a IPOAYKTOB MUKPOOPraHU3MaMH.

15

bakTepun, KOTOpble MOTYT pa3jiarathb IIacTUK.
MHuKpoOpraHiu3Mbl B arpoOHOTEXHOJIOTHH.

16

HckyccTBEHHBIE accoLMaliii PaCTEHUH C
MHUKPOOpPraHu3MaMHu

HccnenoBartenbckas padora «Boiienenue
OaKTepuil MOJIE3HBIX JJIs1 pACTECHUI.

HccnenoBarenbckas
pabora

Tema 3

BoJIOpocJIn) (244)

. JyKapuoOTHYeCKHe OPraHu3Mbl B 0OMOTEXHOJI0TH

U (IU1eCHEeBbIe I'PUOBI, IPOMKKH,

17

[1necHeBbIe rprObI MPOIYLIEHTHI OMOIOTHYECKU
aKTUBHBIX BenlecTB O0Ias XapaKTepuCTUKa
JIPOKIKEN caxapOMHIIETOB.

18

Hcropus ncnonb30BaHus IPOKKEN B
TPaJUIIMOHHON OMOTEXHOJIOTHH.

19

Texaonorun BUHOACINSA U XJ'IC60HC‘I€HI/I$I,
CIICIHAJIM3UPOBAHHBIC PACHI HpO)K)KCfI.

20

MeTabonusm apoxokeld. Peakius cnupToBoro
Opoxenus. [lonydeHre BTOpUYHBIX METa0OIUTOB
B JIPOXKIKAX.

21

JpoxoKn Kak IpOAYLIEHThl OMOTOIUIUB.
[TonmyueHue LeneBbIX OEIKOB B APOKKAX.
JlaGoparopHas pabora «OOHapyx’eHHe
IIPOAYKTOB CIIMPTOBOI'O OpPOXKEHUSI: STHUIIOBOTO
CIIMPTA U YITIEKUCIIOTO ra3ay.

JlabopaTopHas pabora

22

Oco0eHHOCTH BEreTaTUBHOI'O U MT0JIOBOTO
Pa3sMHOXKEHUS y APOXOKEH, 3HAUEHUE U3YUEHUS
MUTO3a U HUTOKMHE3A JJIsl ONTUMHU3aLUU
IIPOLIECCOB KYJIbTUBUPOBAHUS IPOKIKEBBIX
[ITAMMOB, [IOHUMaHUS IPUYHMH [TATOr€HHOCTU
JIPOAOKEH U TPUOOB, MTOMCKA MUTIICHEH
(GYHTUIMI0B U pa3pabOTKU HOBBIX
JIEKapCTBEHHBIX IIPENapaToB.

23

JlabopaTopnas pabora «Habmonenne
Pa3MHOXKEHUS IPOXKKEBBIX KIETOKY.

JlabopaTopHas pabota

24

Bogopociu — mepcneKTHBHBIN 00BEKT IS
MPOM3BO/ICTBA O€JIKA U YTJIEBOJIOB.

25

buorexnonornueckue MCTOAbI OYUCTKU TBECPABIX,




KHUIKHUX OTXOO0B U ra3006p33HBIX O0TXO0O10B
ITPOHU3BOACTB.

26 HccnenoBarensckas padbora «BiusiHue Gu3uko- Uccnenosarensckas
XUMHYECKUX PaKTOPOB HA POCT BOJOPOCITH pabora
(Chlorella vulgaris)».
27 Crounsie Boabl. CxeMbl 04U CTKH. brnounbsTpsl,
a’POTEHKH, METAHTCHKH, OKCUTCHKH.
28 AXKTHUBHBIA U U BXOISIIHUE B HETO
MHUKPOOPraHu3Mbl. M cronb30BaHne BOIOpOCeH
B OYUCTKE CTOYHBIX BOJI.
Tema 4. Hacaencreennas ungpopmanus (16 1)
29 HacnencTBeHHOCTD M U3MEHYUBOCTH — OCHOBHEIE
CBOWMCTBA KHBBIX OPraHHU3MOB.
30 W3meH4unBOCTh. BUbl N3MEHYUBOCTS. [TpakTueckas pabota
[TpakTuueckas pabota «MoaudukamoHHas
W3MEHYHBOCTH (JIUCTHSI, HTOJIKH C OJTHOTO
JIEpEeBa)».
31 ['en —maTepuanbHBI HOCUTEND [Ipaktuueckas padoTa
HACJICICTBEHHOCTH ¥ N3MEHYHBOCTH.
[TpakTnueckas padota «I['€H — MHCTPYKLMSI 110
cOOopKe KIeTKH (Ha Oucepe Uil KOHCTPYKTOPE)».
32 Hyxnennoeie kucinotel. Jlokanuzamus
TeHETUYECKOr0 MaTepraa B KJIEeTKe.
33 Henenune kneTok. Perumkanus JTHK.
34 OcHoOBHas gorMa MoJeKyJIspHON OUOIOTHH.
35 Tpanckpunuus. TpaHcasus..
36 Myrtauuu. [Ipaktuueckas padbora «Myrtanus Ha [IpakTHueckas padota
OyTtepOpone (1000i 00BbEKT U3 PeABIAYIIEH
paboTHI, IIc U3MCHCHUE WHCTPYKITUHU TTPUBEIET K
W3MEHEHUIO BHEITHETO BHU/Ia O0BEKTA)».
Tema S. BupycoJiorus (12 )
37 [Tonoxxenune BUPYCOB B CUCTEME OPraHUYECKOrO
MUpA.
38 CTpyKTypa 1 XUMUYECKHI COCTaB BUPYCOB.
Knaccudukanus BUpycoB.
39 Penponykiiust BUPYCOB.
40 Bupyce - Bo30yauTenu uH(QEeKIMOHHBIX
6one3neil. OHKOBUPYCHI..
41 bakrepuodaru: crpoenue, cBoiicTBa,
MpUMEHEHHE.
42 buonorunyeckue Mmeroapl 00pLOBI C BUpyCcaMu
Tema 6. I'ennas uH:xkeHepus U 0uoTexHogoruu (16 4)
43 OcHOBBI FeHHOM MHXeHepuu. Bekropa. [TpakTueckas pabota
[TpakTueckas paboTta « JHIOHYKIIEA3bI
pectpukiuu (padora ¢ HYKJICOTHIHBIMHU
MOCIIEIOBATEILHOCTIME Ha Oymare)y.
44 Crnenuduaecknue GpepMeHTH OAKTEpHil.
45 BbuorexHosoruu NpoayKuuu OenKkoB B
OaKTepHAIBbHBIX KYJIbTYpaX.
46 JlocTrkeHusl TeHHON MHKCHEPUU U




OMOTEXHOJIOTUU.

47

CRISPR/Cas — cucreMa aganTUBHOTO
UMMYHUTETa OaKTEpU U apXei.
[TpakTuyeckas pabota «I'eHHbIC HOXKHHIIBI -
CRISPR/Cas (MoznenupoBaHue Ha Oymare)».

[IpakTuueckas paboTa

48

I'MO.

49

Metonbl nonyuenust MO

50

Urpa-nuckycens: «Bpmrpail rpadT Ha CO3JaHUE
I'MO».

Hrpa-nuckyccus

Tema 7

buorexHoysioruu B ;kuBOTHOBOJACTBE (16 1)

ol

JloMecTuKanus OCHOBHBIX JIOMAIIHUX KUBOTHBIX;
COBpPEMEHHBIC YKCIEPUMEHTHI 110 JIOMECTUKAIIUN
JKUBOTHBIX (JINCHUIIA, HOPKA U JP. —
9KCIEPUMEHTHI HAYYHOM IIKOJIBI aKaJeMHKa
bensena).

52

I[I/ICKYCCI/IH «I[OMGCTI/IKaHI/IH, BCC JIM PACTCHUS U
JKUBOTHBIC, KOTOPLIC )KUBYT PAAOM C YCJIIOBCKOM
%0091 OI[OMaIHHI/IBaI-OTCH? MOXHO JI1 CUMTATh
TapaKaHa OJOMallHCHHBIM JKHBOTHBIM 7).

Huckyccus

53

CoBpeMEHHbIE METO/IbI B JKUBOTHOBOJCTBE:
TpaHCIIaHTalUs SMOPHUOHOB, XUMEPHbIE
JKUBOTHBIE, KJIIOHUPOBAHUE.

54

[TpakTnueckas paborta «MeTtoauka
KJIOHMPOBaHUsI (MOEIMPOBaHNE HA Oymare).

[TpakTueckas padota

55

OcHoBHbIE 00JI€3HU KUBOTHBIX U POJIb
NaTOr€HHBIX MUKPOOPIaHU3MOB U TIAPA3UTOB B
pa3BUTHM 3200JIEBaHUI TOMAITHUX KHUBOTHBIX U
OCHOBHBIX Mepax 00pbOBI ¢ HUMU; POJIb
M0JIE3HBIX MUKPOCUMOHMOHTOB B OpraHU3Me
KUBOTHBIX.

56

[TonoxutenbHoe U TOOOYHOE (OTPULIATEIILHOE)
BO3JIEHCTBMM aHTUOMOTHKOB HA OPraHU3M B XOJ1€
JICUCHUSI )KUBOTHBIX; TIEJIH U 3aJ1aui
BETCpUHAPHH.

57

buorexnonorus KOPMOBBIX ITPECIIapaToB.

58

[TpakTueckas padota «CocTaBieHre palOHA
IUTaHUS )KUBOTHOTO, pacyeT pacxo/10B Ha
COZIep)KaHuey.

Tema 8

buoTexHos0ornu B pacrenneBojicTBe (20 yacon)

59

OcHOBHbIE METOABI cenekuuu. ['népunnzanms.
®opwmebl ot6opa. [IpakTuyeckas padora
«BoipamuBaem ropox. Kak npoBectu
CKpEIIMBAHUE Y TOPOXa.

[TpakTuueckas pabota

60

OCHOBHBIE HANPABJICHUS CEJEKLUU: YIyUllleHUue
YpOXKaHHOCTH, YCTOMYMBOCTUA K OMOTUYECKUM U
abuoTHyecKuM (aKTopam.

61

OCHOBHBIE MTOJXO/IbI CEIEKIIUU U OMOTEXHOJIOTUH
KYJIbTYPHBIX pacTeHui, [ nbpuauzarmus,
OTJaJICHHAs! THOPUIN3AIIHS, HCKYCCTBEHHBIN
0T0Op, reTepo3uc, TpaHchopMaIus, MyTareHes,
TeHETHUECKOE PEIAKTUPOBAHUE).

62

Hcropus cenexkunu B Poccun v Mupe, HCTOpus




Pa3BUTHUS BAXKHEUIIIUX COPTOB KYJIbTYPHBIX

pacTeHuil.

63 Kak desoBek MOXxeT MOAH(PHUITUPOBATH
pacteHusi?

64 I'ennas unxxenepus pacrenuii: Yto takoe

reHeTHYecKasi MHXXEHEepUs paCTEHUH.
TpaHcrenHble pacTeHusl. MeTo bl TOJTyY CHHUS.

65 O6pa3oBaHue OMyxoJiel y pacTeHUH.
ArpoOakTepuanbHas Tpancopmanus: Ti-
masmuasl. ['enst T-JITHK.

66 MonekynsapHOreHeTUYeCKie MeXaHU3Mbl [TpakTueckas padota
Tpanchopmanuu. I'eneTnueckoe
penaktupoBanue. IIpakTuueckas padbora
«I"eHOMHBIE HOKHUIIBI (MOJIETMPOBAHUE PAOOTHI
cuctembl CRISP-Cas).

67 CoBpeMeHHbIE MOIXO0bI U IOCTHKSHUS
TeHETHYECKOI0 PEJaKTHPOBAHHUS PACTCHHH.
68 EcTtb 111 u3Hb B npobupke? buorexnonorus

KYJIBTYPHBIX PACTCHUI

Memoouueckoe u dudakmuueckoe odecneuenue:

ocoOus JJis MeIaroroB U JIeTeH,

ydeOHas JuTepaTypa: onpeaeauTeNu (NTULl, pbl0, MJICKOMUTAIOMNX, HACEKOMBbIX,
pacTeHuii), crnpaBOYHUKH, ydeOHble mnocobus. Kaprtel CraBpomnosibcKoro kpas,
ATlaHacCeHKOBCKOTO paiioHa), ayIuo-BHJICOCPENICTBA, pa3laTOUYHbIC MaTepuabl,
WHIUBUTyabHBIC 3aaHUS.

Kaopoesoe obecneuenue: N yCUEIIHOW peaiM3alldd MPOrPaMMBbl KEIaTEIbHO
HaJIMYHUe CIEIUAIMCTOB ¢ OMOJIOTHYECKUM 00pa30BaHUEM

Mamepuanvho-mexnuueckoe odecneuenue: TIOMEIIEHWE [UIsI  3aHATHUH,
000py/10BaHKE, UHCTPYMEHTBI, HOYTOYKH, HHTEPAKTHUBHAS JOCKa




