MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHHCTEpPCTBO 00PAa30BAHUS U HAYKH AJITACKOI0 Kpasi
KomuTer no o6pazoBannio AxMuHuCcTpanuu JIOKTEBCKOro paiiona

MKOY '"T'eopruesckas COLI"

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
pykoBogutens [IIMO Ha eJarorn4eckoM Y. 0. IUPEKTOpA
EHI] COBETE
Casymikuna M. B.
[Tpuka3z Ne51/5 ot «30» 08
Bonommuna C. H. p
[Tporoxoin Nel ot «29» 08 IIporoxon Ne9 or «30» 08 2024 .
2024 1. 2024 r.

Ca ByLIJ KNH cn=CaByLWKnHa

Mapua

BnagumunpoBHa,
a Ma p 1A o0=MKOY

Bn a,D. VMW p "leopruesckas COLL",

OU=MW. 0. JNPEKTOPa,

email=geOrgschool@y
OBHa andex.ru, c=RU

PABOYAS ITPOT'PAMMA
KYpca J0NOJHHUTEJIbHOI0 00pa30BaHus
«bHoJI0THSA: POEKTHO-UCCJIEA0BATEIbCKASA 1eATEJIbHOCTb)»

JUTs 00yuaromuxcs 5-8 kiaccoB

¢. 'eoprueska 2024



IHOACHUTEJIBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HayeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHusiMu DenepalbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTO o0OmIero oO0pa3oBaHUs, OPHEHTHPOBAHA Ha OOecleueHue
UHAVMBUIYAbHBIX MOTPEOHOCTEH OOy4alolMXCs M HampaBieHAa Ha JOCTHXKEHUE
MUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMbl OCHOBHOTO 0OOIIEro 0oOpa3oBaHUS C
y4eToM BbIOOpa yYaCTHHKaMHM OOpa30BaTEIbHBIX OTHOIIEHHWH KypCOB BHEYPOUYHOMU
JESITENFHOCTH. DTO MO3BOJISIET 00ECIIEUNTh €AUHCTBO 00s3aTeNnbHbIX TpeboBanuit GI'OC
BO BCEM MPOCTPAHCTBE IIKOJBHOIO OOpa30BaHUS: HE TOJIBKO HAa YPOKE, HO U 32 €ro
peaeIamu.

AKTyanpHOCTh  peaju3allud  JaHHOM  MporpamMMbl  OOYCJIOBJIIEHa  caMOM
0COOEHHOCTBIO MMPOEKTHO-UCCIIEOBATENBCKOMN ACITENIBHOCTU. DTA IEATEIBHOCTD JIEKUT
B OCHOBE IT03HABATEIILHOTO MHTEpeca peOCHKa, SIBJISETCS 3aJI0TOM YMEHUS MJIaHUPOBAThH
T00bIe IEUCTBUS U BAXKHBIM YCIIOBUEM YCIICIIHON peayin3auuu uaei. JIrooble naMeHeHus
COBPEMEHHOr0 OOIIECTBA CBSI3aHbl C NPOEKTaMU M UCCIEJOBaHUSIMH — B HaykKe,
TBOpPYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTH OOydaromerocsi sBisercs (pOpMHUpOBAaHHME OCHOBHBIX HABBIKOB IPOEKTHO-
UCCIIE0BATEIIBCKOMN €S TEIbHOCTH.

[Iporpammoii npeaycMoTpeHo (POPMUPOBAHME COBPEMEHHOIO TEOPETUUYECKOTO
YPOBHS 3HAHMI, a TakXe W TMPAKTHYECKOro OmbiTa padoThl ¢ JabOpaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE NpPHUEMaMH HCCIIEOBATENbCKON N1eATeIbHOCTH. MeToabl
OpraHu3alMd  00pa30BaTENbHOW W  HAYyYHO-UCCIENOBATEIbCKOM  AESATENbHOCTU
OpeaycMaTpuBalOT (POPMUPOBAHUE Yy OOYyYaroIIMXCS HECTaHJAPTHOTO TBOPUYECKOIO
MBIIIJIEHHUS, CBOOO I CAMOBBIPAKEHUSI M UHIMBUIYATbHOCTH CYKICHHM.

Jis mosHOro ydera mHOTPeOHOCTEM ydaluxcs B IporpaMMme HCIONb3yeTcs
muddepeHIrpOBaHHBIN  MOAXOA, YTO CTUMYJIUPYET Yy4yallerocs K YBEJIMYEHHUIO
NOTPEOHOCTH B MHAUBUAYATbHOM, UHTEJUIEKTYaJIbHOM M NTO3HABATENbHOM €SI TEIbHOCTH
U Pa3BUTHUIO HAYYHO-UCCIIEI0BATEIbCKUX HaBBIKOB. [I[porpaMmma ctaHeT BocTpeOOBaHHOM
B IEPBYI0 OuYepelp IIKOJIbHUKAMHU, KOTOpPbIE HMEKT CTOMKHM HHTEpEC U
COOTBETCTBYIOIIYIO MOTHUBALMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA,
€CTECTBEHHBIM HAYKaM M TEXHOJIOTHSIM.

B nmoapocTkoBOM BO3pacTe ydaiuecs MposiBISAIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JIacTM 3HAaHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
nesitenbHocTH. Takum 00pa3oM, NPOUCXOAUT (HOPMHUPOBAHHUE TO3HABATENLHON M
npodeccroHanbHON COCTABISIONIECH JTMYHOCTH, TOMOTAET y4yalleMycsl B OINpeaesieHun
OyIy1Iero >KM3HEHHOT0 MyTH U B MPO(eCCHOHATBLHOM BBIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[Tomo6HOrO poJa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKEeJIaHUEe IIKOJIbHUKA
K TMO3HAHUIO HOBOTO, PACUIMPEHUIO U YTIyOJICHUIO COOTBETCTBYIOIIMX 3HAHUH, U



MOJIyYEHUIO HOBBIX, B TOM YHCJE MPAKTUYECKUX HABBIKOB, a TAKXE MOTHUBHPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[Iporpamma HalenieHa Ha MOMOIIL PEOCHKY B OCBOCHHU OCHOB OpTraHM3alluu U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEA0BATEILCKON ACSTEIBHOCTH, a TAKXKE B
OpUOOpETEeHUH HEOOXOAMMOTO  OmbITa JUisi paboThl HAJ  WHAUBUIYaJIbHBIM
MCCJIE0BAHUEM WM MpOoeKToM. [IporpamMma momoxeT mIKOIBHUKY B Oosiee TiyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAIbHBIX HABBIKOB, HEOOXOIMMBIX IJISi MPOAYKTUBHOM COLMATH3AIUU U
(dbopMHUpOBaHUS IPAKIAHCKON MO3UIIUU:

— HaBbIKA CAMOCTOSITEJIbHOTO PEIICHUsI AaKTyaJbHBIX HCCIIEJOBATEIbCKUX WIIU
MPaKTUYECKUX 3a/ay, BKIIOYAIONIET0 B ce0s yMEHHE BHUIETh W aHATU3UPOBATH
npoOyieMbl, HYXXJAIOMIMeCcss B PEUICHHH, YMEHHE [eTalbHO MpopadaTbiBaTh U
pealn30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa T€HEpUPOBaHHUS U O(POPMIICHUS COOCTBEHHBIX HJEH, OOJieUeHUsS] UX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— HaBbIKa YBAXUTEIBHOIO OTHOIIEHUS K UyKUM B3TJISAaM U UAESIM, O(OPMIIEHHBIM
B paboTax JApyrux JIOJed, APYrMX aBTOPOB — BIAJEIBLUEB MHTEIUIEKTyaIbHOU
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOrO  BBICTYIUIGHMS — @epel  OOoJIbIION  ayJUTOpHEH,
apryMEHTUPOBAHUS M OTCTAWBaHUS CBOEH TOYKM 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTHUX B CBOEH MpaBoTe, MIPOABMKEHUS CBOUX
e,

— HaBbIKa pabOTHI CO CMEUUATM3UPOBAHHBIMH KOMITBIOTEPHBIMU MPOTPaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
¢oHIaMH W WHBIMH pecypcaMu, C KOTOPBIMH MOXKET OBITh CBSi3aHAa TPOEKTHO-
HCCIIEIOBATENbCKAsl IEATEIBHOCTh IIKOJIbHHKA.

Kpome TOro, paGora MIKOJbHUKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyIeT
CHOCOOCTBOBAThH M PA3BUTHUIO €TI0 aJ€KBAaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzauuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHITHH.

JlanHass mporpamMma paccuuTaHa Ha padoTy CO IIKOJIbHUKaMH 5-9 KIaccos.
[legarory Ba)kHee aKIIEHTHUPOBATh CBOE BHHMAaHUE HE CTOJIBKO Ha KauecTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUalIUIiCs MOy4yas 3HaHUS B TOM
YHCJIC ¥ Yepe3 BHIMOIHEHHUE MPAKTUYECKOTO 3a/1aHus, JAeJial BBIBOABI U YMO3aKIIOUEHUS
HA OCHOBAaHMM CBOErO HCCIEAOBAHMS, YYWICS CpaBHHBATh €ro pe3yJbTaTbl C
TEOPETUYECKUM MATEPUAJIOM U UCCIIEIOBAHUSIMU JIPYTUX IIKOJLHUKOB. Takum 00pa3om,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEA0BATENIbCKOM ACSITENIBHOCTH U TPUOOPETET
HABbIK KPUTUYECKOTO OTHOILEHHUS K MaTepuay.



[Iporpamma pa3zbuTa Ha MOAYJH, peaiu3yeMble B TEUCHHE OJHOTO Troja. Momynb
«Kak JKMBOTHbIE M pACTEHHUS MPUCIOCAOIMBAIOTCS» (IBOJIIOIMOHHAS SKOJIOTHS)
peanmusyercs B 5 u 6 kimacce (34 gaca B roj), Moxyiu «OCHOBBIPACTCHUEBOJICTBAY - B 7
kiacce (34 gaca B ron), u «brotexnonorus» - B 8 kinacce (34 yaca B roj).

B3aumocBsa3b ¢ nporpaMmmor BocnuTaHus. [Iporpamma Kypca BHEYPOUYHOM
NEATEeIbHOCTH pa3paboTaHa C YYETOM PEKOMEHJAlHUM MPUMEPHOW MPOTrpaMMbl
BOCITUTAHUS, YIUTHIBACT TICUXOJIOTO-TIEAAarOrMIeCKre 0COOEHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0O UM BOCIHTATEIBHYIO
JNEATENBHOCTh MENArora, OpPUEHTUPOBATH €€ HE TOJIBKO HA MHTEJUIEKTYAIBHOE, HO U HA
HPABCTBEHHOE, COLMATILHOE pa3BUTHE peOeHKA. DTO MPOSIBIISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB peaju3alliu MPOoTrpaMMbl BHEYPOUHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHHUE U KOHKPETU3AIMIO B IPUMEPHOU MporpamMmme
BOCIIUTAHUS;

— B BO3MOHOCTHM KOMIUIEKTOBAHHUSI PA3HOBO3PACTHBIX TPYIII JJI OpraHu3aluu
npoOpUEHTAITMOHHONW  JEATEIBbHOCTH IIKOJIBHUKOB, BOCIUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCA B MPUMEPHOM MPOrpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (opMax 3aHATUH IS MIKOJbHHUKOB, OO0€CIEUYMBAIOIINX
OOJBIITYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TIE€JaroroM W JIPYTUMHU J€TbMU
JESITENIBHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JICTCKO-B3POCIIBIX OOITHOCTEM,
KJIFOUEBOE 3HAYECHHE KOTOPBIX [JIi BOCIHUTAHUS MOAYEPKUBAECTCS MPUMEPHOMN
MPOrpaMMON BOCTTUTAHUS.

Oco0enHocTH padoThI YUnTeIs 0 MporpamMme. 3agadya yuyuTessi COCTOUT B TOM,
4yTOOBI  COMPOBOXKAATh TIpoliecc MNpodhecCHOHATBHOM OpUEHTAllMK  IIKOJIbHUKA,
packphiBasi OTCHIIMAN KaXKJOTO Yepe3 BOBJICUYCHHE B MHOTOOOPA3HYIO NEATEIHHOCTD,
OpraHU30BaHHYIO B pa3HbIX hopmax. [Ipu s3ToM pe3ynabTaToM paboThl YUUTENS B IEPBYIO
ouepenb SBISICTCS JIMYHOCTHOE pa3BUTHE Yydamierocs. JIMIHOCTHBIX pPe3yJIbTaToOB
YYHUTEIIb MOXET JOCTHYb, yBJICKas yYYCHHMKAa COBMECTHON W WHTEPECHOW MM OOOHMM
NEeATEIbHOCThIO,  YCTaHABIMBAs  BO  BpeMs  3aHATHA  J0OpOKeIaTeIbHYIO,
TIOIJICP>KUBAIOIIYI0 aTMOCHEPY, HACKIIIAS 3aHATHS IICHHOCTHBIM COJICPKaHUEM.

[IpumepHas cxema MpoBEACHUS 3aHITUH 10 ITPOrpaMMe:

1. OObsicHEeHHE TEOPETUUECKOTO MaTepuraa 1o TeMe.

2. TloaroToBKa K DSKCHEPUMEHTAIBHOMY 3aHITHIO, OOCYXICHHE OOBEKTOB JIJISt
MPAKTUYECKOTO 3aHITHS.

3. IlpoBeaeHune NpakTUUECKOTO 3aHITHS — OCHOBHAA 3a/1aua OCBOEHUE METO/I0JI0TUHU
JTAHHOTO DKCIIEPUMEHTA.

4. Tlo OKOHYaHWHW TPEIJIOKUTH JETSAM, KOTOPbIC 3aWHTEPECOBAINCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €T0 B MCCIEAOBATEIbCKUI MpoeKT. J[s 3Toro HeoObxomammo
o0CyIuTh OOBEKTHI, KOTOpPHIE YYEHUK OyIeT UCCIeNn0BaTh, COCTaBUTh IUIAH
HKCIIEPUMEHTA.

5. [lomMoub yUYeHHUKY MPOAHAIU3UPOBATH PE3YNHTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaTbl MPOEKTHO-UCCIEA0BATENBCKON JNEATEIbHOCTH IKOJIBHUKOB



MOKHO B TIPOIIECCE 3allUThl MMH CBOMX paboOT B paMKax MIKOJBHON HaydyHO-
MPaKTUYECKON KOH(DEPEHITNN.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJBHOCTH

Moayab «Kak ;KHBOTHbIE€ M PACTEHHS IPUCIOCAOIMBAIOTCS» (IBOJTIOLMOHHAS
3Ko0J0rHs) 5-6 kiaccol (34 yaca)

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoliCTBa M CTPOCHHME >KUBBIX OpPraHU3MOB (CTpoeHHE KIeTKu). Bua, ocodp —
OpraHu3M Kak efauHas cucrema. Apantanuu (npucnocodsenus). [lonsarue romeocrasa
KHUBOro oprann3Ma. CriocoObl ero nojiep KaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. HccienoBarenbckue pabotel «Bcee
(cuHUIBI, O€JIKHU, OEpe3bl U T.]1.) OAUHAKOBbIE? DOTOKBECTY.

Orpanndenuss Mopdonoruueckux u (Qusnonornueckux amantanui. I[loyemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJIbIIMMH, MAJIE€HbKUMH, BCESIHBIM.
[Ipaktruueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHA M KUBOTHBIX HAILIETO
Kpasi».

2. Bnusanue oxpyscarowieii cpeowt na sncugwte opzanusmol (12 uacoes)

dakTopbl OKpYKaroIie cpenbl (abMoTuyeckue, OMOTUYECKUE, aHTPOTIOTECHHBIE).
[Ipumepsl  aOuoTmyeckux (HAKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BIIAXKHOCTb.
[Ipaktuueckoe 3ansitue «l{Ber u Temno» (KyOWKH JbAa B3BECUTh, MOJIOXKHUTH B YaIIKU
Ilerpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTudeckoe 3ansitue «4YTo pacTBopseTcs B BoAe» (IKCIEpUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «luddysus BemecTs B Boje (pacTBOPHI)», «/IBukeHue
pacTBOpoB TO 1BETKY». [IpakTuueckoe 3aHstTHe «Jlem tuiaBaeTr B Boje (aicOeprw,
3aMmep3aHue BoAoeMOoB)». [IpakTuyeckoe 3anstue «Jleg npu 3amep3aHun pacuIupsieTcs»
(pazpyuienue KkamHs (TOYBOOOPA30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  KUBBIX  OpPraHU3MOB K
abnotnueckuMm (aktopam. [IpucnocoOneHusi K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BIaXHOCTh W cBeT. [Ipaktmueckoe 3ansitue «lllyba» (xkyOuku baa
3aBEpPHYTH B pa3HbIil MaTepual, B3BecuTh). [IpakTuueckoe 3anstue « [ IMrMmeHThd (MOXKHO
pa3nenuTh Ha BaTMaHe Kpacutenu u3 QuiomactepoB». [Ipaktuueckoe 3anstue «Kax
KUBOTHBIE JIABAIOT B BOJIE» (DKCIEPUMEHT C MUTETKOM ).

UccnenoBarenbckue padoThl «BiusiHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBbI)
HAa pAaCTEHUS B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSAX» (HA JIOCTYITHOM
Marepuare).

3. Bzaumooeiicmeus rncusvix opeanuszmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEpPHOCTHU pa3BUTHA MEKBHUI0BBIX
B3auMooOTHOIIeHUH. KosBosonusi (XUUHUK-KEPTBA; Mapa3uT-XO035MH) OBOJIOLHUSA
cTpareruii no0biBaHusl nuiy. CounanbHOCTh. Buasi-Bcenenipbl. [lepeduens pacteHuii-
Bpenuteneir. MccnenoBarensckas padbora «HabmiomeHnst 3a B3aUMOOTHOIICHUSIMU



YKUBOTHBIX MTPU AOOBIBAHUY MWLM (KOPMYIUKH IS IITULL, ISl TOPOJICKUX MIIM CEITBCKHUX
KUBOTHBIX). BeO-kamepwr». HccnenoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEHl MECTHOCTH.

4. Yenoeex 6 ycuznu pacmenuii u yxcusomusix? (6 uacos)

AnTponorenHsie (akropsl. [IpaBaa au, 4TO NEPBOOBITHBIE JIFOIN KUJIM B TADMOHUU
¢ npuponoi. OroMaNIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHU. 3a4eM CracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO Aeyarb. KyJIbTypHbBIE pacTeHHS W WX JIHUKUE MPEIKH.
[ToueMy Ba)kHO MX COXpaHATh. PazHOOOpa3ue KyJabTYpHBIX PACTEHUH U UX 3HAUYEHUE B
KU3HU dyenoBeka. KpacHas kaura Barei Tepputopun. Ocob0 oxpaHseMble TEPPUTOPUH,
3anoBenHuku Poccun m mupa. [lpaktuueckas pabora «PazHooOpasue KyJabTypHBIX
PACTEHHI B BallleM PETHOHEY.

HccnenoBarenbckas padota «BiusHHEe aHTPONOTreHHBIX (AKTOPOB HA Pa3BUTHE
pPacTeHUi B TOPO/IE/HACETIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamem pernoHe — YyHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onHa U3 BaxkHEHINUX 000104eKk 3eMind. YTO Takoe «3KOJIOTMYECKHE
HUIIN» W Kak oHu (opmupytorcs? dopmupoBaHue 3HaAHUN O OHMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TOBEACHUECKHX  MPUCHOCOONEHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUMbI. Pa3Burtue
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

HccnenoBarenbckue pabOThl «DKOJIOTMYECKHWE HUIIM BOKPYr TeOs — ONMUcCaHHUe
(pakTopoB oOKpyxatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HAOJTIOICHUSI .

Moayab «OcHOBBI pacTeHHeBoACTBa» 7 Kjacc (34 yaca)
1. Beeoenue ¢ pacmenuesoocmeo (1 uac)

Uro-Takoe pacTeHUEBOACTBO: OCHOBHBIE (DaKTOPhl BBIPALIUBAHUS PACTECHUU.
Hcropust pa3BuTHs arpoxuMuyeckux 3HaHui (padorsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuminukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Azpomexnuueckuii 3xkcnepumenm (3 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCHEpUMEHTOB. IlocTaHOBKa 3KCHEPHUMEHTOB C
pacTeHusiMU. BbIOOp TeMbI, COCTaBIEHUE TUIOTE3bI, 1EJIU U 3aJlad IKCIEPUMEHTA 10
BBIPAIIMBAHUIO PACTEHUl B KOHTpojupyeMol cpene. KoHTposu, mNOBTOPHOCTH,
npoBelieHue dKcrnepuMeHTta. [lmanupoBanue skcnepumenTa. OIlleHKa pe3yJNbTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «®DakTopbl, BIMAONIME Ha MPOpacTaHHE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOIOTUU KPYTJIOTOAMYHOTO BBIPAIMBAHMS CAJIATOB U MUKPO3EJIECHH



B KOHTPOJUPYEMBIX HMCKYCCTBEHHBIX ycloBHUsiX. COOp yCTaHOBKM MAJIs BBIPAIMBAHUSA
pacTeHUi B KOHTPOJUPYEMBIX YCIOBHSIX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (10 uacos)

Bopa. PactBop. BbITsDKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL W pH
pactBopa. Poip XuMHUECKUX 2JIEMEHTOB B TUTAHUU pacTeHuil. [lonydeHne nuTaTenbHbIX
BenlecTB pacteHusME. [IpakTudeckas pabora «CxeMbl TUTATEIbHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUi AJi MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MUKpoOOHOIOruYeckue. THIbl
NUTaHusl pacTeHuil. Bo3aymHoe M MuHepalbHOE (KOpPHEBOE) IMHUTAaHWE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEHIECTB PACTECHUM: BOCXOIAIIMA W HUCXOIAIIMA TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoictBa. [IpocThie u
cinoxHueie ynobpenus. [Ipaktuueckass pabora «lIpaBuna cmemmBaHusi yaoOpeHHIN»
[Ipaktrueckas padota «lluTaHue pacTeHUI: TEXHOIOTUSI IPUTOTOBIIEHUS IUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIBTYpPY.

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpart. I[lpakTuueckas padora
«MOHUTOPUHT MUHEPAIIBHOTO MMUTAHUS PACTEHUID.

OcoOEHHOCTM MHUTaHHWS PACTEHUH a30TOM. A30T W €ro 3HAYEHUE B >KU3HU
pactennii. OpMBbI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Ucrounnku dhocdopa mis pactenus. 3HaueHue GocPopcoaepx aiiux CoeTMHEHHMN
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B s3HEPreTuueckoM OOMEHE.

Bnugaue kanmus Ha (QU3MYECKHE CBOWMCTBAa MPOTOIJIA3Mbl, Ha (PEpPMEHTHI
YII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0eNKoB U Ap. Ponb kanus B nmoaaepKaHUM HOHHOTO
OaslaHca B TKaHsX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpykTypooOpa3oBarenbHas poJib KalbliUs. Y4acTue B
o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJCPKAHUU CTPYKTYPbl MEMOpaH U PEryJsius Ux
IIPOHUIIAEMOCTH.

3HayeHue MarHusi B MeTabojim3Me pacTeHuil. Maruuii B coctaBe XJjiopoduuia,
CXOJICTBO XJIOpO(MJUIa U TeMOTJIOOMHA KaK CBUAETENIbCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3alMK KJIETKH,
y4acTUE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

Muxkpoanementsl. [lpencTtaBneHus o poiid MHUKpPODJIEMEHTOB B MeTabOJIU3Me
pactrenuil. OCOOCHHOCTH TMOCTYIIJICHUSI MHUKPOAJIIEMEHTOB B pacTeHus. CHHEpPrusMm u
AHTAarOHU3M 3JIEMEHTOB TUTAHUS PACTCHUI.

PacturenpHas IuarHocTMKa W METOAbl MACHTU(UKAIIMM HEAOCTaTKa/U30bITKa
sneMeHToB nutanus. [IpakTnyeckas pabora «PacturenbHast TMarHOCTHUKA.

Hccnenosarennckas padota «O1eHKa COCTOSHUS KOMHATHBIX pacTEHUH, pacTeHUN
Ha IIKOJBHON TEPPUTOPHUH, YCTAHOBKA MPUYMH MATOJIOTMYECKUX COCTOSIHUM (IIpH



HAJTUYUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3IUYHBIX JJIEMEHTOB Ha
COCTOSTHHE PaCTCHHH (COCTABICHHUE PA3IMYHBIX TIOJJKOPMOK )».

4. Pezynamoput pocma pacmenuit. 3awguma pacmenuii (2 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOEPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcum3oBasi KUCIOTa MU HEKOTOpbIe (DEHOJIBHBIE BellecTBa (MKyMapoBas, KOpUYHas,
CaJIMIIMIIOBas K-Thl), 2. CHUHTETUUECKHE (MOp(aKTHHBI, peTapAaHThl, Ae(OJHaHTHI,
JIECUKAHThI, repOuiuanl). OUTOMOHHUTOPHUHT M OIGHKAa COCTOSIHUS PacTEHH.
CoBpeMeHHbIe ciocoObl MOHUTOpUHra. IIpakTudeckass padota «PUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUA pacTeHui. CoBpeMEHHBbIE CIOCOOBI MOHUTOPUHT .

HccnenoBatenbckas paboTa «BnusiHre TeTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3TUUHBIX PACTEHUNY.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas pabora
«VHCeKkTapum: npaBuia U yCIOBHs pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nougennasn Kyaiomypol, ux npumeHeHue 6 6blpauiueanuu
pacmenuii. Quzuonozus pacmenuit (6 uacos)

Bonnas, nmecuanas M mo4yBeHHash KyJIbTypbl, UX NPHUMEHEHHUE B BBIPALIMBAHUHN
pactenuii. [IpoBeaenue Boabl B KOpHE U cTediie pactenui. [Ipaktuueckas padora
«KopHeBoe naBiieHue».

Boaueiii pexxuM pacTeHHil: CTpoeHuEe YCTBHHUIL (DaKTOphI, BIUSAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAUEHNE MEXaHU3MA PETYIISLUN UCTIAPEHUS BIaru pacCTCHUEM.
[IpakTuueckas padota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BiusHUE yCIOBUW COJAEpKaHMUS DPACTEHHM Ha
KOJINYECTBO YCTBHUILD.

@DOTOCHMHTE3 — YHUKaJbHBII Tpouecc pacTteHud. TemHOBass W cBeToBasi (pasbl
¢dorocunTeza. 3HaueHue POTOCUHTE3A I KHUBBIX OpraHu3MoB. [IpakTuueckas padora
«DyHKIMOHANBHAST  WArHOCTHKA PACTEHUM 1O  AKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xyopopmwmia A u b, onenka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSAIOMINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB IIOYBEHHOTO BO3AyXa, ra3oo0meH. [‘a3o00mMeH mnpu  OecrOUBEHHOM
BoIpanuBanuu. [Ipaktuueckas padora «Aspamus, CO2 u O2. JIpixaHue pacTeHU».
[TpakTnueckas pabora «/[pIxaHne pacTeHunii: OLIEeHKa MHTEHCUBHOCTH JIbIXaHUS PACTEHHI
Y IIJIOIOBY.

HccnenoBatenbckue paboTel: «Bnusaume cmocoOa BbeIpammBaHus (cocTaBa
NUTATEJIbHOM CMECH, CXEMbI BHECEHUS) Ha POCT U Pa3BUTHUS PA3JINYHBIX PACTECHUID.



6. Kyaomypnoie pacmenus. Cospemennsie acnekmut cenekyuu (8 uacos)

Kak denoBek crtan ucnonb3oBaTh pacteHuss? CBs3b pa3BUTHS LUBUIN3ALUU
YeJ0BEKa W OJIOMalllHUBaHuA pacteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM PACTEHUS M IKUBOTHBIE, KOTOpPBIE JKHUBYT pAIOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOXKHO JIM CUUTATH TapaKaHA OJOMAIIHEHHBIM KUBOTHBIM 7

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOWCTBA JKMBBIX OPTaHU3MOB.
N3menunBocth. Bunbl usmenunBocTh. [lpaktuueckass pabora «MoaudukaroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTHU.
HyxkienHoBbie kuciaotsl. JIokanu3anus r€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kiertok. Permmukanus [IHK. OcHoBHas normMa MosiexkysisipHoM 6nonoruu. TpaHCKpUIILHSL.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytamus Ha OyrepOpoje
(1106011 00BEKT W3 TpeAblayIIed paboThl, TlIe W3MEHEHHE MHCTPYKIMU TMPHUBEAET K
M3MEHEHUIO BHEIIHETO BHJ1a OOBEKTA)».

DOddexT OyThUIOYHOTO TOPJIBIIIKA M Te€HETHYeCKoe pa3zHoobOpasme. UTo Takoe
reHOaHk? 3ayeM COXpaHATh I€HETHYECKHE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHCHHS TCHETUYECKUX PECYPCOB pacTeHHl (ex situ u in situ).

3nauenne padbor H.M. BaBunoBa. 3akoH romMonorudeckux psiaoB. LIeHTps
MIPOUCXOXKAEHUS KynbTypHbIX pacteHuii H.M. Basunoa u IIL.M. JXKykosckoro.
[Ipaktrueckas pabota no rpynmnam «OTKy/1a Ha HalMX CTOJIaX (GPYKThI/OBOITH/3IAKI.

OcHoBHble MeTOAbl cenekuuu. I['mbpunmzanusa. dopmbl ord6opa. OCHOBHBIE
HATPaBJICHUS CEJIEKIMH: YIYYIICHUE YpPOKAHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abnotnueckuMm ¢akrtopam. [Ipakrrueckas padora «BripanmBaem ropox. Kak nposectu
CKpELIMBAaHUE Yy TOPOXA».

Ecte 1nu xu3Hp B TmpoOupke? BHOTEXHOJOrMs KYyJbTYPHBIX pPacCTCHUM.
UccnenoBatenbckass pabota «BelpammBanue pacTteHuil B mpoOuWpke» (MOMKHO
BOCIIOJIB30BAThCS  PE3yJIbTaTaMH MPEABIAYIINX HKCIIEPUMEHTOB IO COCTABJIEHUIO
NUTATENbHBIX PACTBOPOB JIJIsl PACTEHUM ).

Kak  genmoBexk  Moxer  momudummpoBath  pactenus?  ['eHeTmyeckoe
penaktupoBanue. COBpEeMEHHbIE  MOAXOABl W JOCTHXKEHHS  I€HETHYECKOIro
penaktupoBaHusi  pactenmit. [Ipaktuueckass pabora  «I'€HOMHBIE  HOMHUIIBI
(MmonenupoBanue padoTsl cucteMbl CRISP-Cas).

7. Pacmumenvnan npooykuus. (4 uacos)
HanzeMHubie U moa3emMHble opranbl pacteHuil. [lodber u BUgOM3MEHEHHBIN MOOer
pactenuii. CrtocoObl pa3MHOKEHUS PACTCHUH.
[TonsiThe 0 KayecTBe TMPOAYKTOB TWTaHusA. [IpoOreMbl KOHKYpEHIIUU
OTEYECTBEHHBIX NPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKU U CPEJICTBA



COXpaHeHHus mponykToB mnuTaHus. llpaktuueckas pabora «llpenenbHO nOmMycCTHMBIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IATAHUSD.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KaueCcTBa BBIPAIICHHONW MUKPO3€eJIeHW» (JIM0O0 CBOSI, TMOO U3 Mara3uHa).

XUMHYECKUT AHAIN3 POJYKLIHMU. OcHOBBI CHEKTPOOTOMETPHH.
[Torenmmmometpus. Xpomartorpadus. [Ipaktuueckas padota «MeToabl OIEHKH KauyecTBa
PACTUTENBHOW MPOIYKUIHUU: XPAaHEHUE M COXPAHHOCTh MHUTATENbHBIX BEHIECTB» (110
JOCTYITHOMY 00OpYIOBaHHUIO).

Uccnenosarenbckast padbora «Omnpenenenne ButamuHa C MeToAOM OOpaTHOIoO
TUTPOBAHMS B IUIOAAX HAa Pa3HOM CPOKE (CIoco0e) XpaHEHUs».

Monyan «buoTexnoaorus» 8 kiacc (34 yaca)
1. Buomexnonozus (2 uaca)

[lonsiTue OMOTEXHOJIOTMU. 3adyeM YEJIOBEKY OMOTEXHOJIOTMH, B UYEM HX
MIPEUMYILECTBO MEPEA XUMUUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokatanmmuzatopel. [IpakTudeckass pabora «lIpumepbl mpuMeHEHUs OHMOJIOTHYECKHX
00BEKTOB B TBOEH KUZHUY.

Coipbe a1 OMOCHHTE3a M OIIEHKa €ro OMOJIOrH4eckoil 1eHHOCTH. OCHOBHBIE
MCTOYHHMKM YIJIepojaa, a3oTa, Qocdopa, MukposnemeHToB. HccnegoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsl BOMPOCHI €ro MpeaBapuTebHON 00paboTKu), pa3paboTka
HOBBIX MUTATENBHBIX CpPEel, B TOM 4YHCIIEC BKIIOYAIOIMIHUX OHOCTUMYISATOPHI U JIPYyTrHe
AJIEMEHTHI YIIPABJICHUS U ONITHUMU3ALMU MTPOLIECCOB OMOCHHTE3a. MeTo1bl ONITUMU3ALIUU
NUTATEJBHBIX CPEN.

2. Mukpoouonozus (6 uacoes)

[lonoxeHnue NPOKAPUOTOB B CHUCTEME oOpraHuyeckoro wmupa. CrpoeHue
OakTepuanbHOu kieTku. Knaccudukanus O0akrepuit. Mopdomorus 6akrepuii. [Ipoctbie
U CJOXHbBIE METOJAbl OKpaluBaHus OakTepuil. Puznonorus OakTepuil: NHUTaHUE,
JIBIXaHue, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C IOMEHOM ApxeH (IKCTpeMO(PUIBHOCTD,
0COOEHHOCTH CcTpoeHus KieTkn). Jlaboparopnas pabota «PUKCHPOBaHHBIE MpENapaThl
Oaktepuil. OmpeneneHue (GOpMbI MPEUIOKEHHBIX  KYJIbTYpP MHUKPOOPTaHHU3MOB,
UCIIONIB3YSl MpOCTOM MeToa okpacku» JlaboparopHas paborta «OrmpeneneHue TUIa
KJIETOYHOM CTEHKU METOJ0M OKpamuBaHus o ['pamy» (Mpu HaaIu4uK peaKTHUBOB).

MosoyHokucnoe u crnuptoBoe OpoxkeHue. PoToTpodHBIE U XEMOTpO(dHBIE
Oaktepun. Kunermueckoe  omucaHue — mpolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCHOHEHIMabHass ~ MojJenb  pocta. KunHetnka rulens  MUKpPOOPTaHU3MOB.
JIaGoparopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OaxkTepuii».



[Tatorennsie OakTepuu. UymHas majgouka v 4epHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkyne3. Uctopust 60pn0bI ¢ 6akTepuanbHbiMu HHGeknuamu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KyJIbTypbl OakTepuii. Meron pa3BeneHMil. MeTon  HMCTOMIAIOIIETO  IITPHXAY.
JlabopatopHass pabota «Mopdonorudyeckas XapaKTepUCTHKA BBIACICHHONW YHCTOM
KYJIbTYPBI: XapaKTePUCTHUKA KOJIOHUH, opMa OaKTEpHii, TUIT KIIETOYHOU CTEHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
AHTUOMOTHUKOB. MEXKJIETOYHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dYalike 0e3 U C
noOaBiieHus aHTUOMOTUKOBY MccnenoBarensckas pabora «llomck MuUKpoopraHU3MOB
o0JaaroMX aHTAarOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenue OakTepuii uenoBekoM. KuHeTHueckoe omucaHue OWOCHUHTE3a
MPOAYKTOB MHUKpoOpraHusmamu. bakrtepun, KOTOpble MOTYT pasjiaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieneHrne MOJIOYHOKUCIIBIX OAKTEpUiA, UCCIIEIOBAHUE UX
AKTUBHOCTW.

Mukpoopranusmsl B arpoOUOTeXHOIOTHH. VICKyCCTBEHHBIE aCCOIMAIIMK PACTEHUIN
¢ MuKpoopranuzmamu. MccnenoBatenbckas padota «Boijenenne 6akTepuil Mmosie3HbIxX
IUJT paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OUOMeEXHONO2UU (NecHegvle 2pUdbl,
opodcocu, 6ooopociu) (6 uacos)

[1necHeBbie rpUOBI MPOIYIIEHTH OMOJOTUYECKUA AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapomuileToB. McTopus HCHOIB30BaHMS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeIMaIn3upOBaHHBIE pachkl Jposxoked. Metabomusm aposkxkeit. Peakuust ciupToBOTO
opoxenusi. JlabopatopHas pabota «lloacder kieTok Apoxxked B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CHUPTOBOTO OPOKEHUS: ITHUIOBOTO
coupTa M YrieKkuciaoro rasa». IlomydeHue BTOPUYHBIX METAOOJIUTOB B JIPOXKAKAX.
Jpox:oku Kak MpoayIeHThl OnoToriuB. [lomydeHue 11eneBbix OEITKOB B IPOKIKAX.

OcoOEHHOCTH BET€TATUBHOTO U TOJOBOTO Pa3MHOKEHHS Yy IPOXKIKEH, 3HAUCHHUE
M3yYEHHS] MHTO3a WU I[MTOKHWHE3a MJi1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JIPOMKEBBIX MITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH IPOXKEH U rprOOB, MMOUCKA
MUIIIEHEW (YHTUIUIOB U pa3pabOTKU HOBBIX JICKAPCTBEHHBIX IpenapaTos.
JlabopatropHass pabota «HaOmtomeHue  pa3MHOXKEHUSI  JPOMKIKEBBIX  KIIETOKY.
[Ipaktuueckas pabora «llomydyenue TBopora u kKedupa Ha OCHOBE MOJIOYHOKHCIBIX
Oakrepuit». Ilpaktuueckas padbora «OCHOBHbIE BUIBI KBaca U UX XapaKTEPUCTHKA»
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMBIE ISl MPOU3BOJACTBA KBACa.
[IpakTiueckass pabota «CpaBHUTENBHBIA aHAIW3 Pa3BUTHS IPOXOKEH B adpOOHBIX U
aHA’POOHBIX  ycioBUsX». [IpakThdeckas pabota «MeToabl OIICHKA CBOMCTB



XJIeOOTMeKapHbIX poicked. OCOOCHHOCTH MPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxoken». MccnemoBaTenbckas pabora «BnusHue Qpu3mko-XxuMHUYeCKHX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJOTHYECKOW MPOAYKIMU (KBac, kedup, covip, xyied u
Tp.)».

Bogopocnun — mepcrekTUBHBIN OOBEKT [JIs1 MPOM3BOACTBA O€iKa W yriIeBOJOB.
buoTtexHnonornyeckue MeTOJbI OYUCTKH TBEPIBIX, KHUIKHUX OTXOJOB U Ta3000pa3HbIX
0TX0JI0B mpou3BoACTB. CTouHble BOJBI. CXEMBI OYUCTKH. BHOPHUIBTPHI, adpOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HMJ W BXOJAAIIME B HETO MHKPOOPTAHHU3MBI.
Hcnonp30BaHne BOJOPOCIEH B OUMCTKE CTOYHBIX BoJ. MccienoBaTenbekas paboTa
«Bnusaue $pusnko-xumuueckux haxkropos Ha poct Bogopociau (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (4 uacos)

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Bunbl u3menumBocTh. [lpaktuueckas pabora «MoaudukaimoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTH.
HyxknenHnoBble KHCIOTHI. JIoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Permmukanus JIHK. OcHoBHast norma MosekysisipHoi ononoruu. TpaHCKpUIILIKSL.
Tpancnsuusa. Myrauuu. [Ipaktuueckas padbora «['€H — HHCTPYKIUS 1O COOpPKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckas pabora «Mytaius Ha OytepOpoje
(yr060¥ O0BEKT W3 MpedblayIIei padoThl, Te M3MEHEHHWE WHCTPYKIIMH TMPUBENET K
M3MEHEHHIO BHEITHETO BHJIa 00BEKTA)».

5. Bupyconocusa. (3 uacos)

[TosoxkeHue BUPYCOB B CUCTEME OPraHM4ecKoro Mupa. CTpykTypa U XUMHUYECKHIA
coctaB BupycoB. Kiaccudukanus BupycoB. Pempoaykius supycoB. I[IpocMotp
JOKYMEHTAJIBHOTO (PriibMa O BUpYCaXx.

Bupycs - Bo30yauTenu nHpexkunoHHbix 6oae3neit. OnkoBupychl. bakrepuodaru:
CTpOCHHE, CBOWCTBA, mnpumeHeHue. lIpaktuueckas pabora. «MeToa pa3BeACHUI
[IpakTuyeckas padota. « TutpoBanue 6axkrepuodarony.

buonornueckue metoapr 60pHOBI ¢ BUpyCaMH.

6. I'ennasn undsicenepus u ouomexnonozuu. (4 uacos)

OcHoBbl reHHOU uHXXeHepuu. Bekropa. Cnernuduueckue GpepMeHThl OakTepuil.
[Ipaktuueckass pabora «DHIOHYKIJIEa3bl pecTpUKIUU (padoTa C HYKICOTHIAHBIMU
MOCJICTIOBATEIHLHOCTSIMHU Ha Oymare)y.

buorexHomornn nmpoayknuu O0EIKOB B OAKTEPHAIBHBIX KYJIbTypax. JlocTmkeHus
TeHHOW WH)KCHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajanTUBHOTO HMMYHHTETa OakTepuil W apxei.



[TpakTrdaeckas pabora «I'eHrble HOXHHLBI - CRISPR/Cas (MoaenmupoBanue Ha Oymare)»

I'MO. Metoas! nosyuenust ' MO. Urpa-nuckyccusi « Belurpaii rpant Ha co31aHue
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (4 uacoes)

JloMecTuKalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIC; COBPEMEHHBIE AKCIEPUMEHTAX
M0 IOMECTUKAIINK KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akanemuka benseBa). Jluckyccus «JloMmectukarusi, Bce JIM PACTEHHs] U >KUBOTHBIE,
KOTOpBIE JKUBYT PSIOM C YEJIOBEKOM UM OJIOMAlTHUBAIOTCSI? MOXHO 1M CUMTATh
TapakaHa 0JIOMAlTHEHHBIM >KUBOTHBIM 7).

CoBpeMeHHBIE METOJIbl B >KMBOTHOBOJICTBE: TpPAHCIUIAHTAIMs HSMOPHUOHOB,
XUMEpHbIE  KUBOTHbBIEC, KJIOHHUpoBaHue. Ilpaktuueckas pabora «MeTonuka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHoOBHbIE 00JIE3HNW >KUBOTHBIX M POJIb MATOIN€HHBIX MHMKPOOPTaHU3MOB U
apa3uToB B PA3BUTUH 3a00JICBAaHUH JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M00OYHOE (OTPUIIATENFHOE) BO3ICHCTBUM aHTUOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEJIM M 3aJa4yd BETEpUHApPUU. BHOTEXHOJOTHUSI KOPMOBBIX IpenapaToB.
[Ipaktuueckas pabora «CocTaBieHue palioHa MUTAaHUS )KUBOTHOTO, pacyeT pacxo/ioB
Ha coaepxkaHue». HMccnenoBatenbckas pabora «OleHKa KadyecTBa MOJIOYHOMU
MPOAYKITUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (5 uacos)

OcHoBHBIE MeTOnbl cenekuuu. [ ubpunmsanus. Popmbl oTOOpa. OCHOBHBIE
HAIPaBJICHUS CEJICKINH: YIYUIICHHE YPOXKAWHOCTH, YCTOWYUBOCTH K OMOTHYECKUM U
abuotnueckum (pakropam. [Ipaktudeckas padorta «BripammBaem ropox. Kak mposectu
CKpELIMBaHUE y TOPOXay.

OCHOBHBIE TMOJXOJbI CEJEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX pacTEHUH,
['mbpunuzanus, oOTHaJeHHAs TUOpUAM3aLUs, HCKYCCTBEHHBIM OTOOp, TE€TEpO3HuC,
TpaHchopMalMsi, MyTareHe3, FeHETHUYEeCKOe peaakTupoBaHue). Vcropus cenexkuuu B
Poccun n mupe, ucTopusi pa3BUTHSL BAXXHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTHYeCcKas WHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHUi. ArpoOakTepuaibHas TpaHnchopMarius:
Ti-na3zmMuapl. ['enbl T-JTHK. MonekyJISIpHO-T€HETUUECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHeTndeckoe pemaktupoBaHue. COBpeMEHHbIE MOAXOAbl U
JOCTHXKEHUSI TEHETUYECKOTO peakTUpoBaHusl pactenuid. [Ipaktuyeckas padora
«I"eHOMHBIC HOKHHUILIBI (MOAenupoBanue padotel cucteMsl CRISP-Cas).

Ectp nmu xwu3Hp B 1poOupke? DBHOTEXHOJOTHS KYJbTYPHBIX PaCTEHUU.



UccnenoBatenbckas pabora «BelpammBanue pacTeHuii B npoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHM MPEABIIYIIMX SKCIEPUMEHTOB [0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JIJIsl PACTCHU )».

ININIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIbHOCTHA

3aHATUS B paMKax NOpOrpaMMbl HalpaBi€Hbl Ha OO0ECHEYEHHE JOCTHIKECHHUS
IIKOJIbHUKAMH  CIEIYIOUIMX  JIMYHOCTHBIX, METANPEAMETHBIX M  IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIIHTATOB.

JIN4YHOCTHBIE pe3y/IbTaThl:

B cgepe epasxcoanckoco 6ocnumarnus: TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM JI€ATEIIBHOCTH IPH BBIITOJIHEHUH MCCIIEJOBAHUN U IPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHMMAHHIO ¥ B3aHMOITOMOIIIH.

B cgpepe nampuomuueckozo éocnumanusi: OTHOUIEHUE K OMOJIOTMH KaK K BaXKHOU
COCTABJISIIOLIEH KYJBTYpbl, TOPAOCTh 3a BKJAJ POCCHUICKHX M COBETCKHMX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKH.

B cghepe Oyxosno-npaecmeennoco 6ocnumauus: TOTOBHOCTb  OLICHUBATh
NOBEACHUE M IOCTYNKHA C TO3WLMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOU
KYJbTYpbl; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JEATEIbHOCTH YeJIOBEKa B
MeIUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanusi: TOHMMaHHE pOJIM  OMOJIOTUM B
(OopMUPOBAHUHN ICTETUYECKOMN KYIbTYPhI TUUYHOCTH.

B cgepe @uzuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO20 ON1a20NOAY4UA.; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO U
yYCTaHOBKa Ha 3710pPOBbII 00pa3 )kKU3HU (30pOBOE MUTAHUE, COOJIIOICHUE TUTHEHNYECKUX
PaBWJI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATUN U OT/AbIXA, PETryJsipHas pusndeckas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUI U HEMIPUSATUE BPEIHBIX TPUBBIUEK (yHOTpeOIeHNE
aJIKOTOJIsl, HApKOTUKOB, KypeHHME) U UHBIX (opM Bpena s (U3HUECKOro H
MICUXUYECKOTO 3/I0pOBbs; COONIOICHNE MpaBUi OE30MaCHOCTH, B TOM YHCJIE HABBIKU
0€301MacHOro MOBEACHUS B MMPUPOAHON cpesie; chOPMUPOBAHHOCTh HaBbIKa pedIeKCHH,
yIpaBieHUE COOCTBEHHBIM IMOLMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyooeoeco éocnumanus: akTUBHOE y4acTHE B PEILICHUU MPAKTUYECKUX
3amay (B paMKaxX CEeMbH, IIKOJIbI, TOPOJa, Kpas) OMOJIOrMYECKOW M 3KOJIOTMYECKOU
HAIMpPaBJICHHOCTH, WMHTEPEC K MPAKTHUYECKOMY HU3Y4YEHHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cghepe sKkonoeuueckoco 6ocnumanus:  OpUEHTalUs HA TMPUMEHEHHE
OMONOTUYECKUX 3HAHUI TIPH PEIICHUH 3371a4 B 00JIaCTH OKPY’KAIOIIIEH CPeIbl; 0OCO3HAHUE
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX PEIeHUs]; TOTOBHOCTD K YYaCTHUIO B MPAKTUUECKON
NEeATENbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

B cgepe nonumanus yemnocmu HayuHo2o nO3HAHUA: OPUEHTALMS HA



COBPEMEHHYIO CHCTEMY Hay4HbIX NpPEJICTaBICHUA 00 OCHOBHBIX OHOJIOIMYECKHUX
3aKOHOMEPHOCTSAX, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJHOM M COLUUAIBHOM CpPEHOM;
MOHMMAHUE POJM OMOJIOTUYECKON HayKu B (POPMUPOBAHUM HAYYHOTO MHPOBO33PECHHS;
pa3BUTHE HAYYHOW JHOOO3HATENHPHOCTH, MHTEpEca K OMOJOTHYECKOW HayKe, HaBBIKOB
MCCJIEI0BATENBCKON JEATENBHOCTH.

B cgpepe aoanmayuu x usmeHAOWUMCA YCAOBUAM COYUATLHOU U NPUPOOHOU
cpeodvl: aJieKBaTHAas OICHKAa M3MEHSAIOIIMXCA YCJIOBUHM; TMPUHATHE  PELICHUs
(MHAMBUAYaJbHOE, B TPYNIE) B M3MEHSIONIMXCS YCIOBHUSAX HAa OCHOBAaHUM aHAIM3A
Ounonoruueckoi nHGOpMalny; MJIaHUPOBAaHUE  JICHCTBUU B HOBOM CHUTyallUH
Ha OCHOBAHMH 3HAHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHblIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbHvimu yueOHbIMU NO3HABAMENbHBIMU OCUCBUIMU.
ba3oBble JIOTHYECKHE IEUCTBUSL:
® BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKA OHOJOTHYECKUX
00BEKTOB (SIBJICHUI);
® YCTaHAaBJIMBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(PUKAIMK OUOIOTHYECKUX
OOBEKTOB (sIBJIEHUH, IMPOLIECCOB), OCHOBaHUS A1 OOOOLIEHUS U CPaBHEHMS,
KpUTEPUU IPOBOJUMOr0 aHAJIN3a;

® C yuéTOM NIPEJIOKEHHOW OMOJOTUYECKON 3a7auMl BBISBIISTH 3aKOHOMEPHOCTU U
MPOTHBOPEYHMS B paccMaTpuBaeMbIX (akTax W HaOIMIOJACHUAX; TpeajiaraTh
KPUTEPHUH IS BBISBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

® BBIABIATh JeHUINATHI HHPOPMAIIUH, MAHHBIX, HEOOXOAUMBIX I PEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh TNPUYMHHO-CIEACTBEHHBIE CBSI3M TMPU M3YYCHUH OHOJIOTHYECKUX
SBJICHUM W TIPOIECCOB; JeJIaTh BBIBOJBI C HCIIOJB30BAHUEM JCHYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHUHA, YMO3aKIIOUEHNUN TI0 aHAJIOTHH, (OPMYITHPOBAThH
TUTIOTE3BI O B3AMMOCBSI3SIX;

® CaMOCTOSITEILHO BBIOMpaTh CHOCOO pelleHus] y4eOHOM OMOJIOrMYecKOor 3ajaduu
(cpaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUsI, BRIOUpATh HauOoJee MOIXOAS NN
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

bazoBble nccienoBaTebekre 1eHCTBUS:

® HCITOJIH30BaTh BOIIPOCHI KaK UCCIIEA0BATCIIbCKUH HHCTPYMEHT TTO3HAHWS;

e (dopmymupoBaTh BONPOCH, (QUKCHPYIONIUE pa3pblB MEXKIy peadbHbIM H
KEJaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
yCTaHaBIWBATh HCKOMOE U JTAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HMCTHHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apTryMEHTHUPOBATH CBOO TIO3HIINIO, MHEHHUE;

® TIPOBOAUTH MO CAMOCTOSATEIHHO COCTABIEHHOMY IJIaHY HaOII0I€HNUE, HECIIOKHBIHI
OMOJIOTHYECKHU JKCIIEPUMEHT, HEOOJIBIIOE HCCIENOBAaHUE IO YCTAaHOBIICHHUIO
0COOEHHOCTEM Onosornyeckoro 00bekTa (mpolecca) H3yueHus,

® TIPUYUHHO-CJICICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OHMOIOTHYECKHX OOBEKTOB
MEXy COOOM;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBEIEHHOTO HAOJIONCHUS, DKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

MIPOTHO3WPOBATH BO3MOXKHOE JAJIbHEHIIIee pa3BUTHE OMOJIOTHIECKUX MPOIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHNs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmaimei:

MIPUMEHSTH PAa3IUYHBIE METO/Ibl, THCTPYMEHTBI U 3alIPOChl MIPH MOUCKE U O0TOOpE
OMOJIOTUYECKOW HMH(POPMALMM WJIM JAHHBIX W3 HCTOYHHUKOB C YYETOM
IpeIIOKEHHON yaeOHOM OMOJIOTHYECKOM 3a1auu;

BBIOMpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH W  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO HH(POPMALIMIO Pa3IMYHBIX BUOB U OPM IIPENCTABIICHHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (ITOATBEPKIAIONIUE WU OTIPOBEPraronie OJHY U
Ty K€ UJCI0, BEPCUIO) B PA3IMUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpE/ICTaBICHU HH(DOPMALUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 3a/1a41 HECIOKHBIMUA CXEMAMHU, TUarpaMMaMu, UHOW
rpaduKoi U UX KOMOMHAIIUSIMU;

OIICHUBATh HAAEKHOCTh OMOJIOTMUECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENIEM UIH CPOPMYIHPOBAHHBIM CaMOCTOSTENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHHUS TTPAKTHYECKHUX U JTa00PaTOPHBIX PaboT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX U MMMCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHBIC CpeJCTBa OOIICHMS, IIOHUMATh 3HAYCHHUC
COITMAJbHBIX 3HAKOB, 3HAaTh M PAcCHO3HaBaTh MPEINOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

NOHWUMAaTh HAMEPCHUS JPYTUX, TMPOSBISATh YBAKUTEIBHOEC OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ IMaiora U/uin TUCKYCCHH 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIcHue
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOW CYXICHUS C CYXIACHUSAMHU JPYTrUX YYaCTHUKOB JHayora,
OoOHapy>KUBaTh PA3IMYUS U CXOJCTBO TO3UITUH;

nyOJUYHO TIPEJCTABIIATh PE3yJbTAaThl BBITOJTHECHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIeprMEHTa, HCCIICIOBAHUS, TIPOCKTA);



® CaMOCTOSITENIbHO BbIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/1a4 MPE3EHTAIUU U
OCOOEHHOCTEW ayauTOPUM W B COOTBETCTBHM C HUM COCTaBJISATh YCTHBIC WU
MUCBbMEHHBIE TEKCTHI C UCIIOJIB30BAHUEM MILTIOCTPATUBHBIX MAaTEPHAIIOB.

CoBMecTHas 1eATeIbHOCTh (COTPYIHUYECTBO):

® [IOHMMAaTh W UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaIbHOU
paboThl TP pENICHUU KOHKPETHON OMOJOTHYECKOW MpoOJIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNIOBBIX (GOPM B3aUMOJEHCTBUS MPU PEUICHUU
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

® [IPUHUMATH LIEJIb COBMECTHOM JIEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS MO
e€ JOCTIKEHHUIO: pACTpPENeNsITh PO, JHOroBapuUBaThCs, 0OCYXAaTh MPOIECC U
pe3yabTaT COBMECTHOM pabOTHI;

e yMeThb 00001aTh MHEHHUS HECKOJBKHMX JIIOJICH, MPOSBISATE TOTOBHOCTh
PYKOBOJUTD, BBIIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENENsTh CBOIO poJib (C
y4€TOM NPEANOYTEHUN M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJayd MEXAy YICHAMH KOMAaHJbl, Y4aCTBOBATh B T'PYHITOBBIX
dbopmax paboTel (00CYKIeHHSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO pE3yJIbTaTa 0 CBOEMY
HaIIPaBJICHUIO U KOOPIMHUPOBATH CBOU ACHCTBUS C IPYTUMU YWICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJaga B OOMMN MPOAYKT MO KPUTEPHSIM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJbTATHI C UCXOAHOM 3a/]a4e€l U BKJIAJl KAXKJIOr0 YJIEHA KOMAHbI B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE]] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJUIEKTA IIKOJIbHUKOB.

B ceepe oenadenus ynueepcanvHoiMu yueOHLIMU PeYISIMUBHLIMU OCUCTNGUMUL:
CamMmoopraHu3zamnusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpHEHTHUPOBATHCS B PA3IMUYHBIX MOAXO0AX MPUHITHS PEelIeHUH (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITENIbHO COCTAaBJSATh AQITOPUTM pEIICHWS 3aJadd (MU €ro 4acTh),
BBIOMpATh CMOCOO peleHuss Yy4eOHOW OMOJOTUYECKOW 3amadu C  y4ETOM
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npejiaracMbie BAPHAHTHI PEIICHUI;

® COCTaBIATh IUIAaH JACWCTBHIA (IUTAaH pealu3alud HAaMEYEHHOTO aJlfOpUTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEJIOKCHHBIH aNrOpUTM C YYETOM TIOTYUYCHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aICKBaTHYIO OLIEHKY CUTYallu! U MIPeAJiaraTh IUlaH €€ U3MEHEHMS,;
YUUTHIBaTh KOHTEKCT U MPEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH MPHU
pelieHnn y4eOHOM OMONIOTWYECKOW 3ajladyd, aJanTUpPOBaTh pEIICHHE K
MEHSIOLIMCS 00CTOSATENbCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,

BHOCHUTh KOPPEKTHBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallMid, YCTAHOBJICHHBIX OIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YJbTATa IEIH U YCIOBHUSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nauyaTh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLMSAMHU M SMOIMSIMHU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH ITPUYHMHBI YMOILINIA;

CTaBUTb €051 HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS
ApYyTOro;

pEeryampoBaTh croco0 BbIPAXKEHUS SIMOLIUM.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPyTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APYroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
NO3ULKS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yTpaBiieHHus coOoil,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— MpUOOpETEHHE OMbITa UCIOJIH30BAHUS METOJIOB OMOJIOTUUYECKON HAYKH C ILENBIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN W MPOIECCOB: HAOIIOICHNUE, OMHUCAHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOTHYECKUX ONBLITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IpOBaHI/IC YMCEHHUA MHTCTPUPOBATH OMOJOTUYECKHE 3HAHMUS CO 3HAHHUSIMH U3

JIPYTUX y4eOHBIX MpeaMeToB (pu3nuku, Xumuu, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
T 1.);



— (opmupoBaHue yMeHuU pemiath yueOHbIe 3a1a4ud OMOJOTUYECKOTO COACPKAHUSA,
BBISIBIIATH ~ NPUYMHHO-CJICAICTBCHHBIC  CBS3H, IPOBOJWUTH  KAYeCTBCHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYE€HHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOM 1eNn: (OpMyIHPOBATH MPOOJIEMY, TUIIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAHUs, BBHIOMPATHh aJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WIH POSKTHON ACSITEIBHOCTH;

— (¢dopMmupoBaHME  HWHTEpeca K  YIIyOJCHWIO  OMOJIOTHUYECKMX  3HAHUH
(mpeanpoduiibHas MOATOTOBKA U NMPOodeCCHOHAIbHAS OPUEHTAIIMS) U BBIOOPY OUOJIOTUH
KaK Ipo(UILHOTO MpeAMETa Ha CTYIIEHU CPEIHET0 MOJTHOT0 00pa3oBaHus [ Oyayiien
npodeccuoHanbHON N1eATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA;

— BIIQJICHUE HaBbBIKaMH paboOTBl ¢ uWH(OpMaIueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWArpamMMm, MOJENeH, H300paKEHUN), KPUTHYECKOrO aHau3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMUECKHE 3HAHHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
IPEIMETOB; MHTEPEC K YrIyOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUW M BBHIOOPY OMOJIOTHHU Kak
npouIbHOTO TpenMeTa Ha YpOBHE CpelHero oOiiero oOpa3oBaHus g Oymaymien
npodeCCUOHAIBHOM  AESTEILHOCTH B 00JIACTH  OMOJIOTHMH, MEIMUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, THIICBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATMCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIOMIUX HA Pa3BUTHE U
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAINK K (paKTOpaM OKPY>KAIOIIEH Cpeibl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ TOCTIKCHHUH B
COBPEMCHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK/]I YEJIIOBEKA;

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYCCKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS,  OIEPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  peall3allid  HaCJICICTBEHHOMN
uH(bOopMaIUi U yMEHUE CBOOOAHO ONIEPUPOBATH OCHOBHBIMU MOHSTUSIMHU MOJIEKYJISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPABICHUN — I'€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
UX TUArHOCTUKU U JICUEHUS;



— (opMupoBaHue yMEHUS HCIIONIB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIUYCCKUI
S3BIK TCHETHKH, TPAaMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, IOHSATUH, TEOPHH,
3aKOHOB JISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:
— 3HAHUE, YTO TNPHUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISIPHOH OHOJIOTHH
MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000HEBHbIE MPOOJIEeMbl, Kak OXpaHa

0pr>1<a10mel71 Cpeabl, COXpPAaHCHUC 310POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHCTECM.



KanenngapHo - TeMaTnyeckoe nJiaHMpoOBaHue
«Kax >XMBOTHBIE U PaCTEHUS PUCTIOCAOTUBAIOTCS» (IBOTIOIIMOHHASIKOIOTHS )

5-6 kiaccel (34 yaca)

Pa3znea

Tema

IpakTnyeckas
AesiITeJIbHOCTh
IIKOJIbHUKOB

|. M&I uccienyem
JKUBBIE O0BEKTHI (61)

1.1. CBoiicTBa u cTpoeHUE
KUBBIX OPTaHU3MOB.
[IpakTrueckas padora
«CTpOeHUE KIETKNY.

1.2. Bua, oco0b — opranusm Kax
€MHas CUCTEMA.
[Ipaktuueckas padora «Bce nu
CUHUIIBL, 0CTKH, Oepe3bl U T..
OJIMHAKOBBIC?

Pabora ¢ unTepHer -
pecypcamu

1.3. Ilouatue romeocTasa
)uBoro opranusMa. CrocoOsl
ero MoJAep KaHusI.

1.4. Apganranuu
(mpucnocoOeHust).
OrpannueHus
MOP(OJIOTHYECKUX U
(U3HOTOTHYCECKUX aTaNTaIHH.

1.5. ®orokBecTy.

NuauBnnyanbHas
pabora

1.6. IlouemMy opraHusmbl He

CTaHOBSITCS OECKOHEYHO
OOJIBIIINMH, MaJIeHbKHUMH,
BCESAHBIMU. [IpakTHueckas
pabora

«CocraBisiem KHUTY

PEKOPIOB PaCTEHUN U
YKUBOTHBIX HAILIETO KPash».

Pabora B mapax

Il. Bnusinue
OKPYIKaIOIICH Cpe/Ibl
HAa JKUBBIC
opranu3mel (12 u)

2.1.®axTophl OKpyKaroen
cpenbl (a0MOTHYECKHE,
OMOTHYECKHE,
AHTPOITOT€HHBIE).
2.2. [Ipumepsl
abuoTnueckux (aKTopoB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSTHUE HA
KHU3HEACSITEILHOCTD KUBBIX
OpPraHM3MOB: TEMIIEpaTypa,

CpaBHUBAIOT
bakTopbI
OKPYXaroUIEH CpeIbl
U JICJTaf0T BBIBOIBI
00 UX OTJIMYHMH B KX
BIIUSTHUH Ha
KU3ZHENIEATEIbHOCTh
OpraHU3MOB.




CBET, BIIAXKHOCTb.
2.3.IIpumepbr aOUOTHYECKUX
(bhaKkTOpOB, OKA3BIBAIOIITUX
OCHOBHOE BJIMSIHUE Ha
KHU3HEACSITEILHOCTD KUBBIX
OpPraHM3MOB: TeMIIepaTypa.
2.4.1IpakTdecKkoe 3aHATHE

«IIBet u TeruioN.
2.5.I1pakTudeckoe 3aHsATHe
«Jlen mnaBaeT B Bojie
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
2.6.IIpakTryeckoe 3aHATHE
«Jlen mpu 3amep3anuu
pacuupsieTcs» (pa3pylieHue
KamHs (MoYBoOOpa3oBaHue),
3aMep3aHUe KIETOK).
2.7.1Ipumepbl aOMOTHYECKUX
(bakTOpoB,  OKa3bIBAIOIIUX
OCHOBHOE  BIMSHHE  HA
KHU3HEACSITEIHOCTh YKUBBIX
OpPTraHHU3MOB: CBET.
2.8.IIpakTudeckoe 3aHsATHE
«BnusHue cBeTa Ha pacTeHHS
B €CTECTBEHHBIX MITU
HCKYCCTBEHHBIX YCIOBUSAX» (Ha
JTOCTYITHOM
Marepuare).

2.9.11pumepbl aOMOTUYECKHUX
(hakTOpOB, OKA3BIBAIOIIUX
OCHOBHOE BIIMSIHHE Ha
KHU3HEIEATCITLHOCTD YKMBBIX
OpPTaHHM3MOB: BIIa)KHOCTb.
2.10. [IpakTHueckoe 3aHsITHE
«Yto0 pactBOpseTCs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
2.11. IIpakTrueckoe
3aHSTHE
«Inddy3us BemecTs B Bojie
(pacTBOpPHI)».
2.12. OcHOBHBIE
3aKOHOMEPHOCTH
MPUCTIOCOOJICHUS )KUBBIX
OpraHU3MOB K a0HOTHYECKUM
dakTopam.

AKTHBHO Yy4aCTBYIOT
B JIEMOHCTpAIlUU U
MPOBEICHUU
OTIBITOB.




I11. BzaumonericTBus
YKUBBIX OPTaHU3MOB

(4 )

3.1.buotnueckue
(dakTopsI.
3aKOHOMEPHOCTH
Pa3BUTHSAMEKBUTOBBIX
B3aUMOOTHOIIICHUH.
3.2.Ilpaktuyeckas paboTa
«Habnronenus 3a
B3aMMOOTHOIIICHUSIMHA
YKUBOTHBIX TIPH
JIOOBIBAaHWH ITUIIH
(KOPMYIIKH IS TITHUIT).
3.3.KoaBosmornus (XUITHUK-
YKEPTBa;apa3UT-XO3SHH)
DBOIIOLMS CTPATErui
JTOOBIBAHUS MTUIIHN.

3.4.CommansHocTh. Bunesr -

BcesieHUbl. [lepeuens pacTeHui

-BPEJIUTENIEH.

IV. YenoBek B )KU3HU
pacTeHui u
YKUBOTHBIX? (6 1)

4.1.AnTpornoreHHbie (haKTOPHI.

[IpakTuueckas padboTa
«BnusHNE aHTPONIOTEHHBIX
(bakTOpOB Ha pa3BUTHE
pacTeHUl B HACEJIEHHOM
IIYHKTE.

4.2 IlpaBna nu, 910
NEePBOOBITHBIE JIFOIH KUJIHU B
TapMOHUH C TIPUPOJION.
OnomaniHuBaHue 1
IPUPYUYEHUE )KUBOTHBIX U
pPaCcTEHUMN.

4.3.3ayem cracath
BBIMUPAIOLIME BUBI, KAK 3TO
nenath. [loueMy BaykHO UX
COXPaHSTh.

4.4. KynbTypHbI€ pacTEeHUS U
WX JIUKUE TPEIKH.
Pa3noo6pa3zue KynbTypHBIX
pACTEHUH U UX 3HAYCHUE B

KHN3HHU YCIJIOBCKA. HpaKTI/I‘IGECKaSI

pabota

«Pa3Ho00pasue KyJabTypHBIX
pacTeHHIA BBAIlIEM PETHOHEY.
4.5.KpacHas kHUTA Balleu
tepputopun. Oco6o
OXpaHsSEeMbIE TEPPUTOPUH,

3anoBeHUKU Poccum u mupa.
4.6.9KCcKypcust/ipakTUYeCcKas

I'otoBsaT
IIPE3EHTAlNN U
CcOo0O0I1IeHNA 00
AHTPOIIOT€HHBIX
(dakTopax u ux
BIIMSIHUM Ha
pa3BUTHE PACTECHUI.

IIpoekTHas
JIeITEeJIbHOCTh
«Coznmaém OyKIIeT o
BBIMUPAOIINX BUAAX
’KHBOTHBIX».




pabota «OOIIT B Bamem
pETUoHE — YHUKAIbHBIC OKCcKypcus
OOBEKTHI TPUPOIBI». «YHUKAJIbHBIE
O0OBEKTBI IPUPOJIBI
HaIlleld MECTHOCTH —
«CepeOpsHbIi
POJTHUK.

V. DKojsioruueckue 5.1.buocdepa — onna u3
Humm (6 ) BaKHEHIINX 0007109€K 3eMIIN.

5.2.Yto Takoe
«OKOJIOTHYECKHE HUIIIM» U KaK
OHH opMUpPYIOTCS?
5.3.HccnenoBarennpckas
paboTa «DKOJIOTUYECKHE
HUIIN BOKPYT T€OS —
onucanue pakTopoB
OKPYXKaroLIEH CpeIb».
5.4.®opMupoBaHUE3HAHUI 11O
Oropa3zHooOpaszuio
KU3HEHHBIX (QOpM,
MOBEJCHYCCKUX
MPUCIIOCOOJICHUH,

Mo U (UKAIIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM
YpOBHE).

5.5.PacturenbHbie
COOOIIEeCTBa M X THITHI.
PazButne u cMeHbI
PACTUTEIBHBIX

COOOIIECTB.
5.6.HccnenoBarenbckas
pabota

PaGoTa B rpymme

«DeHonmornyeckKue
HAOJIIOIEHUY.

KaJIeHI[apHO-TeMaTH‘IeCKOE IJIAHUPOBAaHUEC




«OcHOBBI pacTeHrneBoCcTBay 7 kiacc (34 gaca)

Pa3znea Tema JlesiTEeJIBHOCTD
IIKOJbHUKOB
|. BResieHue B 1.1.Yto0 Takoe [IpakTrueckas padora

pactenueBoacTBO (1

4)

PacTEHUEBOCTBO:
OCHOBHBIE (DaKTOPBI
BBIPAIIMBAHNS PACTCHUM.
Ucropus pa3Butus
arpOXMMHYECKUX 3HAHUHN
(pabotst M.B. JlIomoHOCOBa,
1O.JIubuxa, byccenro, B.B.

HoxkyuaeBa, K.A. Tumupssena,
I1.A. Kocteiuena, JI.H.)

«bouka JIubuxay.

Il.
ATpOTEXHUYECKUM

AKCIEPUMEHT (3 4)

2.1.1lpaBuia mocTaHOBKH
arpod’KCIIEPUMEHTOB.

ITocTaHOBKA SKCIIEPUMEHTOB
C PaCTEHHUSMH.

2.2. Bo16op Temsl,

COCTaBJICHHUC T'UIIOTC3bI, LICJINU
1 3a1a4 SKCIICPUMCHTA I10

BBIPAIIMBAHUIO PACTEHUN B
KOHTPOJIUPYEMOMU Cpee.

2.3.IlmaanpoBanue
IKCIIEPUMEHTA.

OueHka pe3yabTaToB

OKCIICPUMCHTA.

Uccnenosarenbckas
pabota «DakTopsl,

BIUAIOIIKUE Ha

popacTaHue CEMSH
(poct

MIPOPOCTKOB)».

1. Poaw
XUMHUYECKUX
3JIEMEHTOB B

IIATAHUN PACTECHUN

(10 1)

3.1.Bona. PacTBop. BeiTsKKA.
Ponb xumuuecknx

3JIEMEHTOB B IIUTAHUU
pacTEHUM.

3.2.I1lonydyeHue nuTaTeaIbHBIX
BELLECTB PACTECHUSIMHU.

VY noOpenusi: opraHuyeckue,
MUHEpaJbHbIE,

MUKPOOHOJIOTUYECKHUE.
3.3.Tumbl nuTaHus pacTeHUM.
Bo3nymHoe n MuHEpaIBHOE
(KOpHEBOE) MUTAHUE
pactenuu. Tpancnoprt

IMUTATCIBbHBIX BEIICCTB

pacTeHUii: BOCXOASIIUN U

[IpakTuueckas pabora

«CXeMbl TUTaTEeIBHBIX

pactBOopoB. Pacuer 103

ya00peHuit s

NUTaTCIbHBIX

pPacTBOPOBY.

[IpakTuueckas pabora

«IIpaBuna cmemmBaHus




HUCXOSIINNA TOK.

3.4. Baxneiinue KaJIuiHbIE,
dbochopHbIe U a30THBIC
yIOOpEHMsI, IX CBOMCTBA.
[IpocTblie u ClOXKHBIE

yIoOpeHus.

3.5. Poct u pazButue
pacTEeHMI:

ATanbl OHTOTEHE3a, (DAaKTOPHI,

BIIMAIOLIME HA POCT
pacTeHMI:

CBET, TYCTOTa MOCATIOK,
MTaHue, CyocTpar.

3.6. OcobeHHOCTH MUTAHUS
pacTeHuid a30TOM. A30T U €T
3HAYEHUE B )KU3HU PACTECHUN.
3.7. Uctounuku gochopa
JUISL pacTeHUs. 3HAUCHUE
docdhopcoaepkamux
COCJIMHCHUH B KJIETKE.

3.8. Bimmsiaue kanus Ha
(bu3uYecCKre CBOMCTBA
IPOTOIUIa3Mbl, Ha (PEPMEHTHI
YTJIEBOJIOPOHOTO OOMEHa,
CUHTE3 OCJIKOB U Jp.
3.9.3naucHre Maruus B
MeTa00IM3Me paCTCHUH.
Marnuii B cocTaBe
xJopoduIia,cXoaCTBO
XJopoduirIa ¥ TeMOTII00HA
KaK CBHJICTCIILCTBO SAMHCTBA
OpPraHUYECKOTO MHpA.
3.10.0OcobennocTu
MOCTYTIICHUS
MHKPO3JIEMEHTOB B
pactenus. CHHEPTrU3M U
AQHTaroOHW3M JJICMEHTOB
NUTAaHUs PACTCHUM.

yIoOpeHuin»

UccnenoBarenbckas
pabota «Or1eHka
BITUSTHASIPA3TAYHBIX
AJICMEHTOB Ha
COCTOSIHUE PACTCHUU
(cocTtaBneHue
Pa3IMYHBIX
TTOJIKOPMOK)».

IV. Perynsitopbl
pOCTa PaCTECHUMN.
3amnuTa pacTeHUN

(2 @)

4.1.1Tonatue o peryasaropax
pocTa pacTeHHUM.
CtumynsTopsl pocTa -
(UTOTOPMOHBI.
NHrndutopsl pocra
pacTeHMM:

® [PUPOJHbBIC
(abCc1M30BasSKUCIIOTA U




HEKOTOphI€ (DEHONIbHBIE
BEIECTBA (MKyMapoBas,
KOpUYHAs, CATAIIMIIOBAS
KHCJIOTHI).

® CHHTETUYECKUC
(MopdakThHBI, peTapAaHThI,
nedOoTuaHThI, TeCUKAHTHI,
repOUITUIBI).

4.2.3amuTta pacTeHU OT
BpEIUTENCH: OCHOBBI
O6uomeTosa.

V. Bognas,
recyaHas u
ITIOYBEHHAs
KYJbTYPBbI, UX
IIPUMEHECHUE B
BBIpAI[UBAHUU
pacTeHUN.

duznonorus
pactenutt (6 )

5.1.Boanas, necuanas u
MMOYBEHHASKYJIbTYPBI, UX
MIPUMEHECHUE B
BBIPAIIUBAHUM PACTEHUM.
5.2.IlpoBeneHne BOIBI B
KOpHE U cTebJie pacTEHU.
5.3.BonHbli pexum
pPaCTEHHIl: CTPOCHUE YCTHUIL:
(bakTophl, BIUSIONINE HA UX
PACKpBITHE U 3aKPBITHE.
3HaYeHHE MEXaHU3Ma
peryJiiy UCTIapeHus BJIaru
pacTeHueM.
5.4.®oToCUHTE3 —
YHUKAJIBbHBIN TPOIIECC
pactenuid. TemHoBas u
cBeToBas (hasbl
dboTocuHTE3A.
3HadyeHue poTrocuHTE3a IS
KUBBIX OPTaHU3MOB.
9.5.@akTopkl pocTa
pacTEeHMI: BO31YX U
aspauus. [logzemuoe
JIbIXaHUEPACTEHHUI: COCTAB
MOYBEHHOT'O

BO3/lyXa, Ta3000MEH.
5.6.I'a3000MmeH mipu
0OEeCTIOYBEHHOM

BbIpalllUBAHUU.

[IpakTuueckas paborta
«Kopnesoe
JTABJICHUE.
UccnenoBarensckas
pabota

«O11eHKa
(OTOCMHTETHYECKOM

AKTUBHOCTH PaCTEHUI
U (HaKTOpOB,
BIIUSIIOIINX Ha HEe».

[TpakTrueckas paborta
«JlpIXaHue pacTeHUN:
OLICHKA UHTEHCUBHOCTH
JIBIXaHUS PACTCHUU U

IIJIOAO0BY.

VI. KynasTypHbIe
pacTeHus.
CoBpeMeHHbIE

ACIICKTHI CCIICKIINU

(8 1)

6.1.Kak gyenoBek craj
HUCIIOJIb30BATH

pactenus? CBs3b pa3BUTHUS
LVBUJIN3ALMH YEJI0BEKA U
OJIOMAIIIHMBAHUSI PACTCHUM.

JlomecTukanus.

Huckyccus

«JlomecTukarus, Bce
R0’

PaCTCHUA U )KUBOTHEIC,

KOTOPBIE JKUBYT PSAIOM
Cc




6.2.HacnencrtBeHHOCTD U
U3MEHYHUBOCTH — OCHOBHBIE

CBOMCTBA KHUBBIX
OpraHU3MOB.

N3menunBocTth. Buasl
N3MEHYNBOCTD.

['en —marepuanbHbIU
HOCHTENb

HaCJICACTBCHHOCTH U

U3MEHUYUBOCTH.
6.3.HyknenHoBbIe

KHCNIOTHI. JIokamm3anus
F€HETUYECKOro MaTepuasa B
KJeTKe. /leneHne KIeToK.
Permukanus JIHK. OcHoBHas

JI0OTMa MOJIEKYJISIPHOU
OMOJIOTHH.

6.5. Tpanckpurmnius.
Tpaucisus.

Myranunu.

D¢ dhexT OyTHIIIOYHOTO
TOPJIBIIIKA U TEHETHIECKOE
pazHoobOpasue.

6.6. Uto Takoe

reHOaHk? 3aueM COXpaHATh
TCHETHYECKUE PECYPCHI

pacteHuit? OCHOBHBIE
CHOCOOBI COXPAHEHUS
TeHETUYECKUX PECYPCOB
pacTeHuil. 3HaueHue padboT
H.M. Basuiiosa.

6.7. LleHTpbI MpONCXOXKICHUS
KyJbTYpHBIX pacTeHur H.H.
Basunosa u [1.M.
KykoBckoro. OCHOBHBIE
METOJbI CEJIEKLINUH.
IM'ubpunmnzanms. Dopmel
ot6opa. OCHOBHBIE
HANPaBJICHUS CEJICKIIUHN:
YIIyYLIEHUE YPOKAUHOCTH,
YCTOMYHUBOCTHU K
OMOTHYECKHUM H

4eJI0OBEKOM UM
OIOMAIITHUBAIOTCA?
MO>HO JIM CUMTATh

TapakaHa
OJIOMalTHEHHBIM

SKUBOTHBIM?».

[IpakTuueckas padbota
«MoaudukamoHHast
U3MEHYUBOCTH (JIUCThA,
UTOJIKH C OJTHOTO
JIEpeBa)».

[IpakTnueckas padbora
«I'eH — MHCTpYKIMSA 1O

cOOopKe KJIEeTKH (Ha
oucepe

WU KOHCTPYKTOPE)».

[TpakTrueckas pabora
no rpynmnam «OTkyna
Ha HAIIUX CTOJIaX
(bPYKTBI/OBOIITH/3TTAKH.

HccnenoBaTenabckas
pabota «BrIpamuBanue
pacTeHuil B IpoOUpKe»
(MOHO
BOCITIOJIL30BaThCS
pe3yabTaramu
NPEAbLIYIIUX
HKCHEPUMEHTOB IO
COCTaBJICHUIO




abnoTHueckuM (pakTopam.

6.8.EcTb 11 )XHU3Hb B
npooupke? BHOTEXHOIOTHsI
KYJIbTYPHBIX PaCTCHHH.

NUTATENbHBIX
pacTBOpOB st
pacTeHuit).

VII. PactutenbHas
npoaykius (4 1)

7.1.HanzemHbIe ¥ IOI3€MHBIEC
opranbl pactenuid. [ToGer u
BUJIOM3MEHEHHBIN TTo0er
pacCTECHUM.

7.2.Cioco0bI pa3sMHOKESHHS
pacTEHUN.

7.3.IlonsaTue o kauecTBe
MPOTYKTOB MTUTAHUA.
[IpoOneMbl KOHKYpPEHIIMH
OTEUECTBEHHBIX MPOTYKTOB
MMATaHUS ¢ UMITOPTHBIMU.
JlorucTuka 1OCTaBKU U
CpeICcTBa COXpaHCHUS
IPOIYKTOB TTUTAHUS.

Mukpo3eneHb: n0JIE3HOCTh U
TE€XHOJIOTHSI.

7.4. XUMUYECKUNA aHAJTA3
MPOAYKIIHH.

[IpakTrnueckas padora

«IIpenenbHO
JOMyCTUMBIE
koHueHTpamuu (IT1K)
Y METOJIbI KOHTPOJIS
0e301acHOCTH
pacCTUTEIBHBIX
MPOAYKTOB IUTAHUS.

HccnenoBaTenbckas
pabota «Or1eHka
Ka4yeCTBa BBIPALLICHHOMN
MUKpO3€eJIeHn» (1100
CBOSs, TMOO M3
Mara3uHa).

KanengapHo-temaTu4eckoe NjiaHUPOBaHUe

«buotexnonorus» 8 kinacc (34 gaca)




Paznen

Tema

JlesATenbHOCTh
IIKOJIbHUKOB

|. BuoTexnonorusi(2 u)

1.1. IlonsgTe OMOTEXHOJIOTHU.
3adem 4eIoBEKY
OMOTEXHOJIOTHH, B UEM UX
MPEUMYIIECTBO MEpe.l
XAMHYSCKHM CHHTE30M.
OCHOBHBIEOMOOOBEKTHI
OMOTEXHOJIOTHU:
MIPOMBIIILICHHbBIE
MUKPOOPTaHU3MBI, KIETKH U
TKAaHUPACTCHUM, )KUBOTHBIX U
YyesIoBeKa, OMOKaTaIN3aTOPhI.

1.2. Coipbe 1151 GMOCUHTE3A U
OIIEHKAEeTro OMOJIOTHYECKOM
neHHocTu. OCHOBHEBIE
WCTOYHHKH YTJIepoa, a30Ta,
dbocdopa, MUKPOITIEMEHTOB.
HccaenoBanne HOBBIX
HMCTOYHUKOBCHIPHS. MeTOIbI
ONTHUMHU3AIMHN MHUTATEIHHBIX

Cpe/l.

[TpakTrueckas pabota

«IIpumepbl MpUMEHEHHS
OMOJIOTHYECKUX
0O0BEKTOB B TBOECH
KAZHUY.

II. Mukpobuosorus

(6 1)

2.1. IlonoxeHue NpoKapuoTOB B
CUCTEME OPTraHUYECKOTO MUpA.
Crtpoenue OakTepuanbHON
kietku. Kiaccudukanus
OaxkTepwHil.

2.2. Mopdonorust 6akrepuil.
[IpocTeie U CIIOKHBIE METO/ABI
OKpaIuBaHus OAKTEPHA.

2.3.®usunonorus 0akTepuii:
MUTAHKE, IbIXaHUuE, POCT U
pa3MHOXEHUE.

2.4. MOJIOYHOKHCIIOE U
CIIUPTOBOE OpOKEHUE.
dotoTpodHbIE U XEMOTPOPHBIE
O0axTepun. Kunernueckoe
OIKCaHue Mpoliecca pocTa
MUKpOOpraHu3moB. KuneTtunka
ru0eian MUKpOOPraHU3MOB.

2.5. [TarorenHbie OakTepUH.
YyMHas nanodka v uepHas
CMEpTh, OOTYJIU3M, CTOJIOHSIK,
TyOepKyIIes.

HcTopust 60pb0BbI ¢

IIpakTuka.
JlaGopaTopHas pabota

«DUKCUPOBAHHBIE
npenapaTsl OaKTepuil.
Onpenenenue Gopmbl
MPEAIOKEHHBIX KYJIbTYP
MUKPOOPTaHU3MOB,
UCIIOJIB3Ys POCTON
METOJI OKPACKH».

JlaGopaTopHas pabota
«IToceB cMbIBa C pyk Ha
yamku [lerpuy.
JlaGopaTopHas pabota
«CpaBHeHHE pocTa

MHUKPOOPTaHU3MOB Ha




OakTepruaTbHBIMU HHGEKITUSIMHU.
Bolina 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHUH.
2.6. Ilpumenenue GakTepHii
yesoBekoM. bakrepun,

KOTOpbIE MOTYT pasJiaraTh
IJTACTUK. MUKpOOpPraHu3Mbl B

an06I/IOTeXHOJIOFPII/I.

yarke 0e3 u ¢
100aBICHUSA

AHTUOUOTHKOBY.

Hccnenoparenbckas
pabota «Bbiaenenue
OaKTepuil MOJE3HBIX IS
pacCTEHUI.

1.
DyKapuOTHYECKUE
OpTaHU3MEbI B
OMOTEXHOJOTUH
(riecHeBbI€ TPUOHI,
TIPOXOKH,

BoJI0pocin) (6 1)

3.1. IlnecueBbie rprObI
MPOIYLIEHThI OMOJIOTMYECKU
aAKTUBHBIX BELIECTB.

OO1as xapakTepucTUKa
JIPOXKIKEN CaXapOMHUIIETOB.
Hctopus ncnosib30BaHus
JIPOXIKEN B TPAAUIIMOHHON
OMOTEXHOJIOTHH.

3.2. TeXHOJOTHHN BUHOACIINS U

XJ1e00ICYCHMS,
CHEIUATM3UPOBAHHBIC PACHI

JIposxokeit. MeTtabonsm
Ipoxoken. Peakiusa cnupToBoro
opoxenus. [lomyuenue
BTOPHYHBIX METAOOIMTOB B
TPOXKIKAX.

3.3.0c00eHHOCTH BETE€TATUBHOT'O
Y TIOJIOBOT'O Pa3MHOKEHUS Y
JTPOAKEN.

3.4. Bogopocnu —
MIePCIICKTUBHBIA OOBEKT IS
IIPOM3BOJICTBA OCJIKa U
YTIIEBOIOB.
buorexHoIOTHUECKHE METOIBI
OUYUCTKH TBEPJIBIX, KUIKUX
OTXOJIOB 1 Ta3000pa3HbIX
OTXOJIOB ITPOM3BOICTB.

3.5. Crounsle Boabl. CXeMbl
OYUCTKU. BHOPUILTpPHI,
a’POTECHKH, METAaHTEHKH,
OKCHTEHKH.

JlaGoparopHas paboTa

«OOHapyxeHue
MPOTYKTOB CITUPTOBOIO

OpO>KEHHUSI: FITUIOBOTO
CIHUPTa U YTIEKUCIOTO

rasa».

JlaGoparopHas pabota
«Habmonenue
Pa3MHOXCHUS

APOIKIKCBBIX KIICTOK».

UccnenoBarenbckas
paborta «Bnusiaue
(U3HKO-XUMHUYECKUX
(bakTOpoB Ha poCT
Bosopociu (Chlorella

vulgaris)».




3.6. AKTUBHBIN WJI ¥ BXOSIIME B
HET0 MUKPOOPTAHU3MBI.
Hcnonbs3oBaHne BOAOPOCIIEH B
OYHCTKE CTOYHBIX BOJI.

IV. Hacnencreennas
uHpopmanus (4 4)

4.1. HacieacTBEHHOCTD U
U3MEHYHUBOCTh — OCHOBHBIE
CBOMCTBA KUBBIX OPTaHU3MOB.

4.2 I3sMeHYnBOCTh. BUbl
A3MEHYUBOCTH.

4.3. I'eH — maTepHualIbHBIN
HOCHTEJIb HACIEJCTBEHHOCTH U
u3MeHunBoCcTU. HyKienHoBbIe
KUCIOThL. Jlokanuzanus
TeHEeTUYECKOro MaTepuasa B
KJIETKE.

4.4, JleneHnue KJIETOK.

[TpakTrueckas pabota

«MonaudukamoHHas
U3MEHUYUBOCTh (JIHCTHS,
UTOJIKU C OJHOTO
JIEpeBa)».

[IpakTrueckas padora

«I'eH — MHCTpYKIMS 1O
cOOpKe KIIETKH (Ha

Permukanus JTHK. Oucepe mim
Tpanckpunuus. Tpancnsauus. KOHCTPYKTOPE)».
Mytanuu.

V. Bupyconorus (3 4) | 5. 1.IlonoxeHnue BUpycoB B [IpocmoTtp
CUCTEME OPraHUYECKOTO MUpA. JOKYMEHTAJIBHOTO

CrpykTypa © XUMHUYECKHUI
COCTaB BUPYCOB.

5.2.Knaccudukariys BUpycoB.
Penponykuus BUpyCOB.

5.3.Bupycsl - BO30yauTEIN
WHOEKITMOHHBIX O0JIE3HEH.

bakrepuodaru: crpoenue,
CBOWCTBA, IPUMEHECHUE.
buonornyeckue MeToabsl 60pbOBI
C BUPYCaMH.

¢dunbMa o BUpycax.

VI. I'ennas
WH)XCHEPHS U
ouorexHosioruu (4 4)

6.1.OCHOBBI TEHHON MHKEHEPUH.
Bekropa.

6.2.Crnetnduaeckue hepMeHTHI
0aktepuii. buotexHomoruu
MPOIYKIUU OEIKOB B
OaKTepHabHBIX KYJIbTypax.

6.3.JlocTH>KeHHSI TeHHOM
WH)XEHEpUH U OMOTEXHOJIOTHH.

6.4.I'MO. Metoapl mONTy4YEeHUS
I'MO.

Urpa-guckyccus:

«Bpmurpaii  rpanT  Ha
co3znanue I'MO».




VII. buorexHomoruu B
’KUBOTHOBOJICTBE (4 )

7.1.JlomecTUKaLMsl OCHOBHBIX
JIOMAIITHUX KUBOTHBIX
COBPEMEHHBIE SKCIIEPUMEHTHI 110
JIOMECTHUKAIINH JKUBOTHBIX
(iucura, Hopka u ap. —
AKCIIEPUMEHTHI HAYYHOMU IIKOJIBI
akageMuka bemnsena).

7.2.CoBpeMEHHbBIE METO/IbI B
’KHBOTHOBOJICTBE:
TpaHCIUIaHTAIUsl SMOPHUOHOB,
XUMEPHBIE )KUBOTHBIE,
KJIOHUPOBAHMUE.

7.3. OcHOBHBIE 00JIE3HU
YKUBOTHBIX U POJIb TATOTEHHBIX
MHUKpPOOPTaHU3MOB U Mapa3uTOB
B Pa3BUTHH 3a00JICBAHUIA
JIOMAIITHUX KUBOTHBIX U
OCHOBHBIX Mepax OOPHOBI €
HUMU; POJIb TTOJIE3HBIX
MHUKPOCUMOHOHTOB B OPTaHU3ME
YKUBOTHBIX.

7.4 ITonoxuTeaIbHOE U TOOOYHOE
(oTpHuIIaTEIBPHOE) BO3CHCTBUN
aHTUOMOTHKOB Ha OPraHHU3M B
XOJI€ JI€YEHUS KUBOTHBIX; [[E€IN
Y 3a71a41 BETCPUHAPHH.
BHOTEeXHOJIOTHS KOPMOBBIX
perapaToB.

Juckyccust

«JloMecTukarus, Bce JIn
pacTeHHUsI U )KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YEJIOBEKOM UM
0JIOMAaIlIHUBAIOTCS?

MO3KHO JIM CUUTATh
TapakaHa
0JIOMaITHECHHBIM
’KUBOTHBEIM?».

[IpakTruueckas paborta

«CocraBiieHue parmoHa
MUTaHMS )KHBOTHOTO,
pacder pacxoJI0B Ha
COZIepKaHUE.

VIILI.

buorexnonoruu B
pacTeHHEeBOACTBE (54)

8.1.0OcHOBHbBIE METO/IbI
cenekuuu. [ udpuanzausi.
®opmbl oTO0pa. OCHOBHBIC
HaIpaBJICHUS CEICKIUU:
YIy4IlIEeHUE YPOKAUNHOCTH,
YCTOMYMBOCTU K OMOTUYECKUM U
a0MOTUYECKUM (PaKTOpaAM.

8.2. OCHOBHBbIE MTOJXO/IbI
CEJIEKIIMHU U OMOTEXHOJIOTUU
KYJBTYPHBIX PAaCTCHUM.
['uOpuan3zanus, oTnaneHHas
ruOpuaAn3aIys.

8.3.MckyccTBeHHBII 0TOOD,
reTepo3uc, TpanchopMams,
MyTareHe3, TeHeTUYECKOe
pETaKTUPOBAHHUE.

[IpakTrueckas pabora

«BpIpammBaem ropox.
Kak nposectu
CKPELIMBAHUE Y TOPOXa».

HccnenoBatenbckast
pabota «BripamuBanue

pacTeHuii B MPOOHPKe»




8.4 .Uctopus cenexkuun B Poccun
U B MUPE, UCTOPHUS Pa3BUTHUS

BAKHEUIINX COPTOB KYJIbTYPHBIX

paCTECHUH.

8.5.Kak uenoBek MOXeT
MOAU(PUITUPOBATH PACTECHUS?
['eHHas H)KEHEPHUS PACTCHUM.
TpaHCreHHbIE pacTeHUSI.

Ectb 11 &u3HBL B npooupke?
broTexHONOTHs KyIbTYpPHBIX

pPaCcTCHUM.

(MOXHO
BOCTIOJIb30BaThCS

pe3ynbTaTaMmu
MPEAbLTYIINX
HKCIIEPUMEHTOB 10
COCTABJICHUIO
MUTATEIbHBIX
pPacTBOPOB ISt

pacTeHuii).
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