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HHOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTh M Ha3HadYeHHe mporpammbl. [Iporpamma pa3paborana B
COOTBETCTBUM C TpeOoBaHusiMU DenepalibHOr0 rocyJIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO o00miero oOpa3oBaHUs, OPHEHTHPOBaHAa Ha oOecleueHue
WHIUBUIYAIbHBIX TMOTPEOHOCTEH OO0ydYalomMXCcs MW HampaplieHa Ha JOCTHXKEHHE
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHUs C
y4eTOM BBIOOpAa Y4YaCTHUKaMH OOpa30BaTEIbHBIX OTHOIIEHHI KypCOB BHEYPOUYHOM
JESITeIbHOCTH. DTO MO3BOJIIET 00ECTIEUUTh €IMHCTBO 00s3aTeNbHbIX TpeboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHHOIO OOpa30BaHUs: HE TOJIBKO Ha YpPOKE, HO M 3a €ro
[peesaMu.

AKTyallbHOCTh ~ pe€aju3allid  JaHHOW  IporpamMmbl  OOYCJIOBJIEHa  CaMOM
0COOEHHOCTBIO MTPOEKTHO-UCCIIEAOBATEIBCKON IEATENBHOCTH. DTa NEATEIBHOCTD JCKUT
B OCHOBE MI03HABATEJILHOTO MHTEpeca peOeHKa, SBISIETCS 3aJJ0r0OM YMEHUS TUIAaHUPOBAThH
J00bIE IEUCTBUS U BaKHBIM YCIIOBUEM YCIICITHOM peanu3anuu uaeil. JIroobie usMeHeHus
COBPEMEHHOr0 O0OIleCTBa CBSI3aHbI C NPOEKTAaMU M HUCCIEJAOBAHMSIMU — B HaykKe,
TBOpUYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU OO0yuaromerocs: sBigercs (OPMUPOBAHME OCHOBHBIX HABBIKOB MPOEKTHO-
MCCIIEIOBATEIBCKOM IESITENBHOCTH.

[Iporpammoii npeaycMoTpeHO (POPMUPOBAHME COBPEMEHHOI'O TEOPETUUYECKOTO
YPOBHSI 3HAaHMM, a TakXe€ W MPAKTHUYECKOro OmbiTa padoThl € JabOpaTOpPHBIM
000pyI0OBaHUEM, OBJIAJICHUE MPUEMaMHU MCCIIEI0BATENbCKON N1eATeIbHOCTH. MeToabl
OpraHu3aldd  00pa3oBaTeIbHOM W HAyYHO-UCCIENOBATENbCKOM  ACSTENbHOCTU
npeaycMaTpuBaoT (popmMupoBaHue y OOYy4YaIOIIMXCS HECTAaHAAPTHOIO TBOPUYECKOIO
MBIILJIEHUS, CBOOOIbI CAMOBBIPKECHUS M MHIUBUIYAJIbHOCTH CYXKICHHIA.

Jlns mojaHOro ydvera MOTPEOHOCTEH yyalmuxcsi B MNPOrpaMME HCIOJb3YETCs
b depeHunpOBaHHBIM  MOAXOA, YTO CTHUMYJUPYET YYallerocs K YBEJIMYEHHUIO
NOTPeOHOCTH B MHAMBUAYAJIBbHON, HHTEIJIEKTYaIbHOM U MO3HABATEILHON JEATENbHOCTH
Y pa3BUTHUIO HAYYHO-HUCCIIEI0BATEIbCKUX HAaBBIKOB. [I[porpaMma ctaHeT BocTpeOOBaHHOM
B IIEpBYI0 O4YepeAp UIKOJbHUKAMHU, KOTOpbIE MMEKT CTOWKHW HHTEpPEC U
COOTBETCTBYIOLIY0 MOTUBALMIO K U3YUYEHHUIO ITPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKIIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B noapocTkoBoM Bo3pacTe ydaiuecs IposiBIAIOT CBOKO 3aMHTEPECOBAHHOCTD B TON
WIM HWHOM 00JIacTW 3HAHUN, HAYYHOM HAlpaBiICHUH WM MNPOPECcCHOHAIBHON
JesTeNbHOCTU. TakuMm 00pa3oM MNPOUCXOAUT (HOPMHUPOBAHUE TO3HABATEIBHOU H
npodeccroHanbHON COCTaBISAIONICH JTUYHOCTH, MIOMOTAET ydyalleMycsi B OINpeAesIeHUN
OyIy1ero >KM3HEHHOTO MTyTH U B MPO(heCCUOHATBLHOM BBIOOPE MOCIIE OKOHYAHUS IIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE JKeJIaHUE MIKOJIbHUKA
K TO3HAaHUIO HOBOTO, PACHIMPEHUIO U YTIyOJIEHUIO COOTBETCTBYIOLIUX 3HAHUH, U



MOJyYEHUIO HOBBIX B TOM YMCJIE MPAKTUYECKHX HAaBBIKOB, a TaKX€ MOTUBUPYET
y4alerocst Ha npo(pOpUEHTALIHIO.

[Iporpamma HaleneHa Ha MOMOIIb PEOEHKY B OCBOCHHHM OCHOB OPraHHM3aluu U
OCYUIECTBJIEHUS] COOCTBEHHOMN MPOEKTHO-UCCIIEI0BATEIbCKON JAESITEIbHOCTH, a TAKXKE B
NpUOOpEeTeHM  HEOOXOJMMOI0  OmbiTa [ paboOThl  HAaA  WHIMBHAYaTbHBIM
UCCJIeI0BAHUEM WIHM NpoeKToM. [IporpaMMa moMoXeT HIKOJIbHUKY B Oosee TiyOOKoM
U3Y4YEHUU MHTEPECYIOIIEH ero o0IacTu €CTECTBEHHBIX HayK, a TaKXkKe B IPUOOPETEHUN
BaXHBIX COIMAJIbHBIX HABBIKOB, HEOOXOAWMBIX HJISi MPOIYKTUBHOM COLIMATIH3AIUU U
(bopMHpPOBaHUS IPAKTIAHCKOU MO3ULINH:

— HaBBIKA CAMOCTOSITEIBHOTO PEIIEHUs aKTyaJbHBIX HCCIEAOBATENBbCKUX WIIU
NPAaKTUYECKUX 3a/ay, BKIIOYAIOLIETO B ce0s yMEHHME BUAECTh U aHAJIU3UPOBATH
npo0OyieMbl, HYXXJAlolMecs B PpEUIeHUHM, YMEHUE JIeTAIbHO MpopadaTbiBaTh U
peann30BBIBaTh CIIOCOOBI PaOOTHI C HUMH, YMEHUE MIIAHUPOBATh COOCTBEHHYIO padOTy U
CaMOCTOSITENILHO KOHTPOJIMPOBATh CBOE IPOABMKEHUE K )KETAEMOMY pe3yJIbTary;

— HaBbIKa T€HEPHUPOBaHUS U OPOpPMIICHHS COOCTBEHHBIX HJAEH, OOJEUeHUs HX B
yA00HYIO /Ui pacrpocTpaHeHus Gpopmy;

— - HaBbIKa YBAKUTEJIHOTO OTHOIICHUS K Yy>KUM B3IJI1aM U UJesM, OOPMIICHHBIM
B paboTax JApyrux JIOJAeH, APYrUX aBTOPOB — BIAJENbIEB HHTEIUIEKTYaIbHOU
COOCTBEHHOCTH;

— HaBblKa  MOyOJIMYHOrO  BBICTYIUIGHMS  Tepen  OONbIION  ayAuTOpueH,
apryMEHTUPOBAHMSI W OTCTAWBAHUS CBOEW TOYKHM 3pPEHHUS, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSKICHUs IPYTUX B CBOEH MpaBOTE, MPOJBUKEHUSI CBOUX
e,

— HaBblKa pabOThl CO CHELHMATU3UPOBAHHBIMU KOMIBIOTEPHBIMH IPOTPAMMAMH,
7a00paTOpHbIM  O0OPYAOBaHUEM, TEXHUYECKHMMH YCTPOWCTBaMH, OWOIMOTEYHBIMU
boHZAMM W HHBIMH pECypcaMH, C KOTOPBIMH MOXET OBITh CBA3aHa MPOEKTHO-
UCCJIEeI0BATENbCKAs IEATEIbHOCTD IKOJIbHHKA.

Kpome Toro, pabora IIKOJIbHUKA HaJ OPOEKTOM WJIM HCCIEIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aJIEKBATHON CAMOOIIEHKH.

BapuanTsl peasim3anmuu nporpaMmmbl 4 (pOPpMbI IPOBEICHUA 3aHATHM.

JlanHass mporpaMmMa paccyhTaHa Ha paboOTy cO MIKOJbHUKaMH /-9 KIIaccos.
[lenarory Ba)kHee akLEHTUPOBATh CBO€ BHUMAHHE HE CTOJIBKO HA KaYECTBE pe3yJibTara
MPOEKTa WM UCCIIEI0BAHUS, CKOJIBKO Ha TOM, YTOOBI yHalllUKCs MOTy4dall 3HAHUS B TOM
YHCJie U Yepe3 BHINIOJIHEHUE MPAKTUYECKOTOo 3aJaHusl, AeJiajl BEIBOIblI U YMO3aKIIOUEHUS
Ha OCHOBAHMHM CBOETO HCCIEAOBaHUS, YYWICS CpPaBHUBAaTh €ro pe3yJIbTaTbl C
TEOPETUYECKUM MATEPUAJIOM U UCCIETOBAHUSIMU JIPYTUX MIKOJBHUKOB. Takum 00pazom,
IIKOJIBHUK OCBOUT OCHOBBI TPOEKTHO-UCCIEA0BATEIbCKON ACSITENIBHOCTH U IPUOOPETET
HaBBIK KPUTUYECKOI'O0 OTHOILLIEHUS K MaTepuainy.



[Iporpamma pa3obuta Ha wmoayiau. Monynb «Kak JKUBOTHBIE W pacTeHUS
MpUCIIOCA0IMBAIOTC» (IBOMIOLMOHHAS 3Koyiorus) /-8 kmaccel (34 waca). Moaynb
«buorexnonorus» 9 kinacc (34 yaca).

B3aumocBsa3b ¢ nporpammou BocnuTaHus. [IporpamMmma Kypca BHEYpOUHOM
JESTENBbHOCTA pa3paboTaHa C Y4YeTOM PEKOMEHIAIMN MPUMEPHONW TMPOTPaMMBbI
BOCITUTAHUS, YIUTHIBAET IICUXOJIOTO-TIEIATOTUYECKUE OCOOCHHOCTH JAaHHBIX BO3PACTHBIX
KaTeropuid. DTO MO3BOJISIET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0 UM BOCIHUTATEIbHYIO
NEeATENbHOCTh NEeJarora, OPUEHTUPOBATH €€ HE TOJIbKO Ha MHTEIJIEKTyallbHOE, HO M Ha
HPaBCTBEHHOE, COLIMAIILHOE pa3BUTHE PEOCHKA. DTO MPOSIBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peajiM3alliy MPOrpPaMMbl BHEYPOUHOU
NEeATENbHOCTH, HAIIEAIINX CBOE OTPAKEHHUE U KOHKPETU3ALIMIO B MPUMEPHOM MpOrpaMme
BOCIIUTAHUS;

— B BO3MOXHOCTH KOMIUIEKTOBAHUSI Pa3HOBO3PACTHBIX TPYII JJis OpraHu3aluu
npoOPUEHTAITMOHHON  JIEATEIbHOCTH  IIKOJIBHUKOB, BOCHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MporpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (opMax 3aHATUH MJISI MIKOJbHHUKOB, 00ECHEUYHBAIOIINX
OOJBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TME€JaroroM W JIPYTUMHU JI€TbMHU
JESITeIbHOCTh U BO3MOXKHOCTh 00pa30BaHusl Ha €€ OCHOBE JIETCKO-B3POCIIbIX OOUTHOCTEH,
KJIFOYEBOE 3HAUYCHHE KOTOPBIX IS BOCIHUTAHUSA TMOJYEPKUBACTCS PUMEPHOMN
MIPOrPaMMOM BOCTIUTAHUS.

Ocol0eHHocTH padOTHI YYUTEJIA 1O MPorpaMMe. 3a/1adya yYUTEIsl COCTOUT B TOM,
9TOOBI  COMPOBOXKAATH Tpolecc NPOo(HEeCCHOHATHLHOW OpPUEHTAIMHA  IIKOJIbHHKA,
packpbIBasi MOTEHIMAT KaXXJOTO 4Yepe3 BOBICUEHHE B MHOTOOOpa3HYIO AESATEIbLHOCTb,
OpraHHW30BaHHYIO B pa3HbIX (popMmax. [Ipu 3TOM pe3ynbTaToM paboThl yUUTEIIS B IEPBYIO
ouepeqlb SBJISIETCS JUYHOCTHOE pa3BUTHUE Yydyallerocs. JIMYHOCTHBIX pe3yJIbTaTOB
YUYUTENIb MOXET JOCTHYhb, YBJICKas YYCHHKAa COBMECTHONW W WHTEPECHOW MM O0OMM
NEATENbHOCTBIO,  yCTaHaBIIMBasi  BO  BpeMsa  3aHATHH  J0OpoXkKenaTeNbHYIO,
MO/IJICP KUBAIOIIYI0 aTMOC(EPY, HACKIIIAS 3aHITHS IICHHOCTHBIM COJICPKaHUEM.

[IpumepHas cxema nmpoBeIeHUsI 3aHATUI IO IIpOorpamMMe:

1. OObscHEeHHE TEOPETUUECKOTO MaTepuana 1o TeMe.

2. IlogroroBka K OSKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJICHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHSATHUS.

3. I[lpoBeneHne MpakTUYECKOTO 3aHSITHS — OCHOBHAS 3a/1a4a OCBOCHUE METOJI0JIOTHHU
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo oOKOHYaHWUU TPEAJIOKUTH JACTSAM, KOTOpPhIE 3aWHTEPECOBAINCH JIAHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €r0 B MCCIIEAOBATEIBCKUN MPOEKT. s 3Toro HeoOXoaumo
o0CyIUTh OOBEKTHI, KOTOpbIE Y4YE€HUK OyJeT UCCIeN0BaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. [lomoub y4eHUKY MTPOAHAIU3UPOBATH PE3YJIHTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENBCKOU JIEATEIIbHOCTH IIKOJIHHUKOB
MOXHO B TMpOIECCE 3allUThl UMU CBOMX pabOT B paMKax UIIKOJbHOW HAy4HO-
MPAKTUYECKON KOH(PEPEHIUU.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH

Moayab «Kak :KMBOTHbBIE U PACTEHUS NPHUCIOCAOINBAIOTCH» (IBOJIIOLUOHHAS
sKkoJorust) /-8 kiaaccol (34 yaca)

1. Mbut uccneoyem rncugwie oovexmot (6 uacos)

CBolicTBa M CTPOEHHUE KUBBIX OPraHU3MOB (CTpoeHUE KIETKH). Bua, ocodp —
OpraHu3M Kak eAauHas cucreMa. Apantauuu (npucrnocodsenus). [lonsarue romeocrasa
KHUBOTO opranu3mMa. CrocoObl ero noaaep>KaHusl.

[lonsiTue BapuatuBHOCTH Tpu3Haka. HccienoBarenbckue padbotel «Bcee nwu
(cunMIBL, O€TIKK, Oepe3bl U T.1.) oAuHaKOBbIe? DOTOKBECTY.

Orpanuuenusi mopdonornyeckux u ¢Gusmonornueckux agantanuii. [loyemy
OpraHM3Mbl HE CTaHOBSTCS OECKOHEYHO OOJIBIIMMHU, MaJE€HbKUMHU, BCESAHBIM.
[TpakTrueckast pabora «CocTaBisgieM KHUTY PEKOPIOB PAaCTEHUI M KMBOTHBIX HAIIETO
Kpasp».

2. Bausnue oxpyscatowieii cpeowt na scuevte opeanusmsl (12 uacos)

daxTophl OKpy’Karolel cpenbl (abuoTuyeckue, OMOTUUYECKHE, aHTPOIIOI'CHHBIE).
[Tpumepsl  aOuoTuuyeckux (aKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIMSHHME Ha
KU3ZHEEATEIbHOCTh  JKMBBIX ~ OPraHM3MOB:  TEMIEparypa, CBET,  BIIAXKHOCTb.
[TpakTrueckoe 3anarue «L[BeT u Terno» (KyOMKH JbJa B3BECUTH, MOJIOKHUTH B YAIIKU
[letpn Ha pa3HOuBETHYIO Oymary, yepe3 30 MHUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktnueckoe 3ansiTue «4To pactBopsieTcs B Boje» (PKCepUMEHT « Kuakuii
nomy). [lpaktudeckoe 3anstue «Juddysus Beniects B Boje (pacTBOpHI)», «J[BrkeHue
pacTBOpoB Mo 1BeTKYy». I[Ipaktuueckoe 3anstue «Jlem maBaer B Boje (aiicOepru,
3aMep3aHue BoA0EeMOB)». IIpakTuueckoe 3anarue «Jleq npu 3amMmep3aHuy pacuIupsIeTCs
(pa3pymieHue kaMHs (TOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NIPHUCIOCOOJIEHHS  JKUBBIX  OpPraHU3MOB K
abnotnyeckuMm (¢akropam. [IpucrnocoOneHuss K OCHOBHBIM aOMOTUYECKHM (haKTopam:
TeMmreparypa, BIaXHOCTh W cBeT. lIpaktuueckoe 3ansarue «llly6ay (kyOuku Jibaa
3aBEpHYTh B pa3HbIii MaTepuai, B3BecuTh). [Ipaktnueckoe 3anstue «[IurmMmeHThD (MOXKHO
pasfenuTh Ha BaTMaHe Kpacutenu u3 (uomactepoB». IIpaktuueckoe 3ansitue «Kak
’KUBOTHBIC TIJIaBAIOT B BOJIEY» (DKCIEPUMEHT C MUMETKOM).

UccnenoBarenbckue padoThl «BinsiHue cBeTa (Teria, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pAaCTEHHUS B €CTECTBEHHBIX WM MCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYIHOM
MaTepuaie).

3. Bzaumooeiicmeus xcusvix opzanuzmos (4 uaca)

buotnueckue (aKTOpBHL. 3aKOHOMEPHOCTHU pa3BUTHS MEKBHJIOBBIX
B3aMMOOTHOIIEHU. KoaBomomnus (XHUIIHUK-)KEPTBA; Mapa3UT-XO35MH) DBOJIOLHS
cTpareruii noOwiBanusi nuiu. CoruanbHOCTh. Buabi-BceneHinl. [lepeduenn pacteHuii-
Bpenutenei. MccnenoBarenbckas padbora «HaGmroneHusi 3a B3aMMOOTHOIICHUSIMU



’KUBOTHBIX MIPU JOOBIBAHUU MUY (KOPMYIIKH JJIS IITULL, JJISI TOPOJICKMX W CEITbCKHUX
KUBOTHBIX). BeO-kamepwr». MccnemoBarensckas paborta «PacmpocTpaHeHue BUIOB-
CHHAHTPONOB B HAILIE MECTHOCTH.

4. Yenoeex 6 yncuznu pacmenuit u ncusomuuvix? (6 uacos)

Antponorenusie paktopsl. [IpaBna mm, 9T0 IEPBOOBITHBIC IO KU B TAPMOHUHT
¢ npupoaoi. OoMalIHUBAaHNE U MPUPYUYEHUE KUBOTHBIX M PACTEHUW. 3a4eM cracaTh
BBIMUPAIOIIME BUIBI, KaK 3TO AenaTb. KylabTypHbIE pacTeHUs U UX JUKHE IPEIKH.
[Touemy Ba)KHO UX coxpaHATh. Pa3HOOOpa3ue KyJbTYPHBIX PAaCTCHUN U UX 3HAYEHUE B
KU3HU desioBeka. KpacHas kaura Bamieit tepputopun. Oco00 oXpaHseMble TEPPUTOPHH,
3amoBenHukn Poccum u mupa. [lpaktuueckas pabora «PazHooOpasue KyJIbTypHBIX
pPacTeHUN B BalllEM PETHOHEY.

UccnenoBarenbckasi pabota «BnusHUE aHTPONOTEHHBIX (DaKTOPOB HA Pa3BHUTHE
pacTeHui B TOPO/Ie/HACETIEHHOM ITYHKTEY.

Okckypeus/mpaktuueckas padbora «OOIIT B Bamem peruoHe — yHUKAJIbHBIC
O0OBEKTHI IPUPOIBDY.

5. Axonozuueckue nuwmu (6 wacos)

buocdepa — onHa u3 Baxuedmmux obonouek 3emin. YTO Takoe «IKOJIOTHUYECKHE
HUIIM» W Kak oHU (opmupytorcs? dopmupoBaHue 3HaHUN 1O OMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TOBEJCHYECKHX  MIPHUCHOCOOJICHHH,  MOAM(PUKAIIMOHHAS
M3MEHYUBOCTH (Ha 60a30BOM ypoBHe). PacturenbHbie coolmiecTBa U uX TUIBL. Pa3Butne
¥ CMEHBI PACTUTEIHHBIX COOOIIECTB.

UccnenoBarenbckue pabOThl «IKOJOTUUECKUE HHUIIA BOKPYT TE€OsI — OINMUCAHUE
(dbakTopoB OKpyxkarome cpeas». Mcciaegoatenbckue paboThl «DeHONTOTHYECKUe
HaOIIOIEHU .

Monayab «buorexHosorus» 9 kiaace (34 yaca)
1. Buomexnonozus (4 uaca)

[TonsitTue OUOTEXHOJOTHMU. 3ayeM 4YEJIOBEKY OHOTEXHOJOTHMH, B YeM HUX
OPEeUMYILECTB O TMepea  XUMHUYECKMM  cuHTe30M. (OCHOBHblIE  OMOOOBEKTHI
OMOTEXHOJIOTUH: TPOMBIIIUICHHBIE MUKPOOPTaHU3MBbI, KJIETKM W TKAaHU PACTCHUI,
KUBOTHBIX M 4YeJIOBeKa, Owmokatanmm3aTopbl. [Ipaktudeckass paborta «IIpumepsr
MIPUMEHEHUST OMOJIOTHUECKUX 0OBEKTOB B TBOCH KUZHI.

Ceipbe myi1 OMOCHMHTE3a W OIIGHKA €ro OMOJOTHYecKoi IeHHOCTH. OCHOBHBIE
UCTOYHUKHK yTIIepoja, a3zoTa, ¢ocdopa, MUKpoITEeMEHTOB. McciemoBaHne HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOYAsi BOMPOCHI €ro MpeaBapuTesbHOM 00paboTKH), pa3paboTka
HOBBIX THUTATEIBHBIX CPEl, B TOM YHCJIC BKIIFOYAIOIINX OMOCTUMYISITOPBI U JIPYTHE
AJIEMEHTHI YIIPABICHUS U ONITUMHU3AIINN TTPOLIECCOB OMOCHHTE3a. MeTOIbl ONTUMHU3AIINU
MUTATEIBHBIX CPE/I.

2. Mukpoouonozus (12 uacos)

[TonokeHne TIPOKAPHOTOB B CHUCTeME oOpranmdeckoro wmpa. CrpoeHme

OakTepuanbHON KieTku. Knaccudukanus 6akrepuii. Mopdomorus 6akrepuii. [Ipoctbie



U CJIOXKHbIE METOAbl OKpalluBaHWs OakTepuil. dusnonoruss OakTepuil: NHUTaHHE,
IbIXaHUE, POCT U Pa3MHOKEHUE. 3HAKOMCTBO C IOMEHOM ApxeH (IKCTPEMOPUIBHOCTD,
ocobeHHOCTH cTpoeHus kieTku). JlabopatopHas pabora «DukcupoBaHHbIE MpenapaTsl
Oaktepuil. Omnpenenenre @QOpMbI  MPEIIOKEHHBIX KYJIBTYp MHUKPOOPTraHU3MOB,
UCIIOJNB3Ysl TpocToil MeTon okpacku» JlaboparopHass paborta «OmnpeneneHue Tumna
KJIETOYHOM CTEHKH METOAOM OKpaluBaHus 1o I'pamy» (Ipu HaJIu4uK peaKTHBOB).

MoisoyHokHuCIOE W crnupTOoBOoe OpokeHue. POTOTpodHBIE U XEMOTPO(dHBIE
Oaktepun. KuneTmueckoe  omucaHue — Ipolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCHOHEHIMAJIbHAast ~ MoJenb  pocta. KuHetmka  rubend  MUKpOOPTaHU3MOB.
JlabopatopHas padota «I[IpuroroBieHne NpUKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OakTepuin.

[Tarorennsle OakTepuu. YymHas najaoyka U YepHasi CMEPTh, OOTYJIM3M, CTONOHSIK,
TyOepkyne3. ctopus 60pb0bI ¢ 6akTepuanbHbIMU HHPEKIUsAMU. JlabopaTopHas padoTa
«IToceB cmbIBa ¢ pyk Ha yamku I[lerpuy». JlaboparopHas padorta «Brimenenue aucToi
KyJabTypbl Oakrtepuid. Meton pa3BeneHMH. MeToa  HMCTOLIAIOLIETO  MITPUXA».
JlaGoparopnas pabora «Mopdosioruyeckasi XapaKTepUCTHKa BBIJEICHHON YHUCTOU
KYJIbTYpbI: XapaKTepUCTUKA KOJOHUH, PopMa OAKTEPHil, TUIT KIIETOUHON CTEHKW.

Boiina 6ecCkOHEYHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl 1eUCTBHI
aHTUOMOTUKOB. MeXKiIeTouHass KOMMYyHHKanusi Oakrtepuil. UyBcTBO KBOpyMa.
JlaGoparopHass pabora «CpaBHEHHME pOCTa MMKPOOPIaHM3MOB Ha dYallke 0e3 U ¢
nobasneHus aHTHOMOTHKOB» MccnenoBarenbckas padbora «llonck MUKpOOpraHu3MoB
00Jaar0IMX aHTATOHUCTHYECKONW aKTUBHOCTBIOY.

[Tpumenenue Oakrtepuii yenoBekoMm. KuHeTmueckoe omnucaHue OHOCHHTE3a
NPOJYKTOB MHUKpOOpraHu3Mamu. bakrepuu, KOTOpble MOIYT pasjararb IUIACTHUK.
Uccnenosarenbckas padoTta «BeiaeneHne MOIOYHOKHUCIBIX OaKTEpUi, HCCIEA0BaHNE UX
aKTUBHOCTI.

Mukpoopranusmsl B arpoOHoTeXHOJI0TUH. VIcKycCTBEHHBIE acCOIMalli PACTEHUIN
¢ Mukpoopranuzmamu. HMccnenoBatenbckas padota «Beiienenne OakTepHil MoJIe3HBIX
IUJI PACTEHUID.

3. Jykapuomuueckue opzanuzmvl 6 OUOMEXHONOUU (N1ecHesble 2ZPUDBL,
oposcicu, ooopocau) (12 uacos)

[1necHeBbie rprObI MPOAYLIEHTH OMOJOTUYECKHA AKTUBHBIX BEIIECTB.

OO6mrast xapakTepUCTHKa IPOXKEH caxapoMmuIieToB. McTopusi MCHOIb30BaHUS
TIPOAOKEH B TPATUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOIETHUS U XJISOOTeUeHNUS,
CIEeUAIU3UPOBAHHBIE pachl Apoxoked. Merabonu3M npoxokeil. Peakius cnupToBOro
opoxenus. Jlaboparopuas pabora «llogacuer kneTok apoxxed B kamepe [opsieBay.
Jlabopatophnas pabdota «OOHapyKeHHE MPOAYKTOB CIUPTOBOIO OPOXKEHHS: STUIIOBOTO
CIUpTa W YIJIEKUCTOro Ta3ay. llomydyeHre BTOPUYHBIX METAOOIUTOB B JIPOXKKAX.
Jpoxoku Kak MpoayeHThl OnoToruB. [lomydyenne meneBbx 0EIKOB B JPOXKKAX.

Oco0eHHOCTH BEreTaTUBHOTO U MOJIOBOTO PA3MHOKEHUS Y JAPOXKIKEU, 3HAUCHHE



U3yUeHHUs] MHTO3a ¥ IUTOKHHE3a JUIS ONTHMHU3AIMU TIPOIECCOB KYJIbTHBHPOBAHUS
JAPOXKEBBIX MTAMMOB, TOHUMAHUS IPHYUH TATOTEHHOCTH JIPOAOKEH U TPHOOB, MIOUCKA
MUIICHeW (QYHTHIUIOB ¥ pa3pabOTKM HOBBIX JICKAPCTBEHHBIX IIPEMapaToB.
JlaboparopHass pabora «HaOmromeHne  pa3sMHOXKEHHUS  JIPOXOKEBBIX  KIIETOK.
[Mpaktudeckast padora «[lomyuenme TBOpora W Kedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oaktepwmii». IlpakTndeckas pabora «OCHOBHBIC BHJBI KBaca W HX XapaKTEPUCTHKA»
«ApoKM ¥ MOJIOYHOKHUCIIBIC OaKTepuu, MPUMEHSIEMbIC ISl TPOHM3BOJCTBA KBacay.
[MpakTudeckas pabora «CpaBHUTENBHBIA aHAIN3 Pa3BUTHs JAPONOKEH B a’dpOOHBIX U
aHadpOOHBIX  ycioBusx». [IpakTuueckas pabota «MeToasl OICHKA CBOWMCTB
XJIe0oneKapHbIX Jpoxokeid. OcoOEHHOCTH TPUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX U
WHCTAHTHBIX Apoxokei». McciemoBarensckas pabota «BnusiHue (HDU3HKO-XUMUYIECKIX
(bakTOpoB Ha KauecTBO OMOTEXHOJOTMYECKOW MPOIYKIUHU (KBac, kedup, cwip, xji1ed u
ap.)».

Bogopocian — mepcreKTUBHBI OOBEKT IS TPOU3BOJCTBA O€lKa W yTICBOJIOB.
brotexHOoMOrnYecKrue MeTONbl OYHCTKU TBEPIBIX, KUAKHUX OTXOJOB M Ta3000pa3HBIX
OTX0A0B Tpom3BOACTB. CTouHBIE BOIBL. CXEMBI OYMCTKH. BHOQMIBTPHI, a’pOTEHKH,
METAHTEHKH, OKCUTCHKH. AKTHUBHBIA HJI W BXOJSIIAE B HErO0 MHKPOOPTaHU3MBIL.
Hcnonb3oBaHue BOJOPOCIEH B OUMCTKE CTOUHBIX BOJ. MccnenoBarenbckas padboTa
«BnusHue ¢pusnko-xuMudeckux Gaxtopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacnenctBeHHOCTh M MU3BMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KMBBIX OPraHU3MOB.
WN3menunBocTth. Buael m3meHunBocTh. [IpakThmyeckas pabora «MoaudukamuoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJHOTO JAEPEBA)».

I'en — wmaTepuanbHbIi HOCHUTENIb HACIEJICTBEHHOCTM U U3MEHYUBOCTH.
HyknenHoBbie KUCIOTHI. JIOKanu3alus T€HETHYECKOTO Marepuaia B kietke. JleneHue
kietok. Permmkanus [JHK. OcHoBHas morma MonekysisipHoi 6uosioruu. TpaHCKpUIIus.
Tpancnsuus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS TTO COOPKE KIETKU
(ma Oucepe wmiu KOHCTpyKTOpe)». Ilpaktudeckas pabora «Mytarmus Ha OyTtepOpome
(;r060¥ 00BEKT W3 MpeAbIayIIel padoThl, TAe M3MEHEHWE WHCTPYKIMH TMPUBEIET K
M3MEHEHHIO BHEIIIHETO BUJIa 0OBEKTA)Y.

5. Bupyconozusa. (6 uacoes)

[TotoxkeHue BUPYCOB B CHCTEME OpraHHYeckoro Mupa. CTpyKTypa B XUMHAYECKHH
coctaB BupycoB. Kiaccudukanus BupycoB. Penpoaykuus BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (pUiIbMa O BUPYCaX.

Bupycs - Bo30yautenu nadeximonHsix 6one3neit. OnkoBupychl. bakrepuodaru:
CTpoeHue, CBOWCTBa, npuMmeHeHue. [lpaktuueckas paborta. «MeTon pasBeACHUI
[Ipaktrueckas padora. « TurpoBanue 6akrepruodarony.

buonornyeckrue MeToap1 60PHOBI C BUPYCAMH.

6. I'ennas unsicenepus u ouomexuonozuu. (8 uacoe)



OcHoBbl reHHOM uHXXeHepuu. Bekropa. Cnernuduueckue GpepmMeHTbl OaKTepuil.
[IpakTuueckass pabora «DHIOHYKIIE€a3bl PECTPUKIUU (paboTa C HYKICOTHUIHBIMU
MOCJIEIOBATEIHLHOCTSIMU Ha Oymare)».

buorexHomornu npoayKiuu O0EIKOB B OaKTepUANbHBIX KyJIbTypax. JlocTmxeHus
T€HHOUN MHXEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema amanTHBHOIO HWMMYHHTETa OakTepwid ¥ apxeu.
[Mpaktuyeckast pabora «I'ennpie HOXHUIBI - CRISPR/Cas (momenupoBanue Ha
oymare)» 'MO. Metonsl nonyuenusi 'MO. Urpa-auckyccust « Beiurpaii rpant Ha

CO3IaHuE
I'™MO».

7. Buomexnonozuu 6 scueomnosoocmee (8 uacos)

JlomecTuKkalys OCHOBHBIE JOMAIIIHUE dUBOTHBIC; COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JIOMECTHUKAIIMK KUBOTHBIX (JIUCHIIA, HOPKA U JP. — IKCIIEPUMEHThI HAYyYHOU IIKOJIbI
akanemuka bensena). Jluckyccus «Jlomectukanus, BCe JU PACTCHHUS U KUBOTHEHIE,
KOTOpBIE JKUBYT PAIOM C YEJIOBEKOM KM OJOMAIIHUBAIOTCI? MOXKHO JU CUHUTaTh
TapakaHa 0JIOMAIIHEHHBIM >KUBOTHBIM 7».

CoBpeMeHHBIE METOJIbl B >KUBOTHOBOJICTBE: TPAHCIUIAHTAIMs 3SMOPHUOHOB,
XUMEpHbIE  KUBOTHbIE, KJIOHUpoBaHue. IlpakTuueckas pabora «MeTonuka
KJIOHUPOBaHUs (MOIeIMpOBaHue Ha Oymare).

OcHoBHbIE 00JIE3HM KUBOTHBIX U POJIb MMATON€HHBIX MHKPOOPTaHU3MOB U
Mapa3uToOB B pa3BUTHM 3a00JI€BaHUI JOMAITHUX KUBOTHBIX M1 OCHOBHBIX Mepax 00pbObI
C HUMHU; POJIb TTOJIC3HBIX MUKPOCUMOHWOHTOB B OpraHu3Me KUBOTHBIX. [lomoxxutensHoe
1 T000YHOE (OTPpHUIIATEILHOE) BO3ACHCTBUU aHTUOMOTHKOB HA OPTAaHU3M B XO/I€ JICUCHUS
JKUBOTHBIX; LEIU M 3aJa4yd BETEpUHApUU. BUOTEXHOJOTHSI KOPMOBBIX IMpENapaToB.
[TpakTuueckast padbota «CocTaBlieHHE pallioOHa MUTAHUS )KUBOTHOTO, pacyeT pacxooB
Ha cojaepxkanuey. HMccienoBatenbckas pabora «OneHka KauecTBa MOJIOUYHOM
MPOAYKITUN.

8. Buomexnonozuu 6 pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. [ ubpunmzarus. Popmbl oTO0pa. OCHOBHBIC
HaIpPaBJICHUS CEJEKLUUU: YIy4lIeHHE YPOKaHOCTH, YCTOWYMBOCTU K OMOTHYECKUM U
abuotnueckum (paktopam. [Ipaktudeckas padora «BreipammBaem ropox. Kak mposectu
CKpEILBAaHUE y TOPOXay.

OCHOBHBIE MOJXOJbl CEJIEKUUU U OHOTEXHOJIOTMH KYJIbTYPHBIX PAaCTCHHI,
'uOpunuzanus, oTAaNeHHas TUOPUAM3AIUS, HCKYCCTBEHHBIH OTOOp, TETEepO3HC,
TpaHchopMalusi, MyTareHe3, TeHETHUEeCKoe pefakThupoBaHue). Vctopusi cenexkiuu B
Poccun n Mupe, ucTopust pa3BUTUSL BAXKHEUIINX COPTOB KYJIbTYPHBIX PACTEHHM.

Kak genoBex MoxeT MOAU(PUIIUPOBATh pacTeHus? ['eHHass WHKEHEPHsS PaCTCHUI:
Uro Takoe reHeTuyecKas HWHXKCHEPHUS PacTeHUuM. TpaHCreHHble pacTeHus. MeTonbl
nonyudeHusi. O6pa3oBaHue OMyXoJeH y pacTeHuil. ArpobakTepuaibHasi TpaHCPOopMaIus:
Ti-mmazMuel. ['ensr T-JTHK. MonekynsapHO-TEHETUYECKHE MEXaHU3MBbI



Tpancopmammu. ['eHetmdeckoe pemaktupoBanue. CoBpeMEHHBIE TOAXOABI U
JOCTHKCHHSI TEHETUYECKOTO PEeIaKTHpOBaHUsS pacTeHmid. [Ipaktuueckas pabora
«I"eHOMHBIC HOKHHUILIBI (MOAeIupoBanHue padoTel cuctembl CRISP-Cas).

Ectb nu xu3Hb B TpoOuWpke? bBHOTEXHOIOTHS KyJIbTYPHBIX PACTCHUH.
UccnenoBarensckas pabota «BpIpamyBaHue pacTeHHid B 1poOupke (MOXKHO
BOCTIOJIb30BAThCSl  Pe3ylbTaTaMy MPEBIIYIIUX OSKCIEPUMEHTOB TIO0 COCTaBICHUIO
MUTATEIBHBIX PACTBOPOB JJISI PACTCHUI )».

IIJTAHUPYEMBIE PE3YJIbTATDI
OCBOEHUA KYPCA BHEYPOYHOMH JESATEJbHOCTH

3aHATHS B paMKaxX IPOrpaMMbl HaIpaBjiCHB Ha OOCCICUYCHHE JOCTHIKCHHUS
IIKOJIbHUKAMH  CJICAYIONIUX  JIMYHOCTHBIX, METAlPEAMETHBIX W  MPEIMETHBIX
00pa30BaTeIbHBIX PE3YJIHTATOB.

JInuHOCTHBIE pe3yJIbTaThI:

B cgpepe epasicoanckoco eocnumanusi: TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM JIeATETHHOCTH MPH BHITIOJIHEHUH UCCIIEIOBAHUI M MMPOEKTOB, CTPEMJICHHE K
B3aMMOITOHMMAHHIO U B3aMMOITOMOIITH.

B cghepe nampuomuueckozco gocnumanusi: OTHOIIEHUE K OMOJIOTUHU KaK K BaKHOU
COCTaBJISIONICH KYJIbTYPBI, TOPIOCTh 32 BKJIAJl POCCUHCKAX M COBETCKHX YUYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHIECKON HAYKH.

B cghepe OyxosHo-HpascmeeHHO20  60ChuUmMAHUA: TOTOBHOCTh OIICHHWBATh
MOBEJICHUE WM TOCTYNKHA C TO3WIIMA HPABCTBEHHBIX HOPM M HOPM DKOJIOTHYECKOM
KyJbTYpPbl; IOHUMaHHE 3HAYMMOCTH HPAaBCTBEHHOTO aCTEeKTa JACATEIbHOCTH YeIOBEKa B
MEAWIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco ocnumanus: TIOHUMAaHWE PONM OHOJIOTHH B
(bOpMUPOBAHNUN ICTETUYECKON KYIBTYPhI THYHOCTH.

B cgepe ¢uszuueckoco eocnumanus, Gopmuposanus Kyibmypvl 300p08bs U
IMOYUOHATbHO2O O1A20NONY4UA; OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3IIOPOBBIO U
yCTaHOBKA Ha 3/I0POBBIi 00pa3 KU3HM (37J0pOBOE MUTAHKE, COOITI0ICHIUE TUTHEHUIECKIX
NIPaBHJI ¥ HOPM, COATAHCHPOBAHHBIN PEKUM 3aHITHIA U OT/bIXa, pETYIsIpHas PU3NICCKas
aKTUBHOCTh); OCO3HAHUE MOCIEACTBUN 1 HEMPUSATUE BPEIHBIX IPUBBIUEK (YIOTpEOIeHNE
QJIKOTOJIS, HApKOTHUKOB, KypeHHEe) W UHBIX ¢GopM Bpena s (U3HUECKOro U
NICUXUYECKOTO 3/I0POBbS; COOJIIO/IEHNE TMpaBUil OE30MacCHOCTH, B TOM YHCJE HABBIKU
0e30macHOro MOBEJICHUSI B MPUPOTHOMN cpefie; CPOPMHUPOBAHHOCTH HaBbIKa PehICKCHH,
yIpaBlieHuEe COOCTBEHHBIM 3MOITMOHATLHBIM COCTOSTHUEM.

B cgepe mpyoosoco 6ocnumanus: akTUBHOE ydacThe B PEIICHUM MPAKTUYECKHUX
3amay (B paMKax CEeMbH, IIKOJbI, TOPOJa, Kpas) OMOJIOTHMYECKOW M 3KOJIOTHYECKOU
HAIPaBICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3YUYEHUIO MpOoQeccuil, CBSI3aHHBIX C
OHooTHeH.

B cghepe sKonoeuueckoco  6ocnumanus:  OpUEHTAIMsl HAa MPUMEHEHHE



OMOJIOTMYECKUX 3HAHUI IIPU PELIEHUH 33124 B 00JIACTH OKPYXKAIOLIEH Cpebl; OCO3HAHUE
HKOJIOTHYECKUX MPOOJIEM U MyTEH X PEIIeHHs; TOTOBHOCTb K YYACTHUIO B MPAKTHYECKOU
JESITEIbHOCTH HKOJIOTMYECKOM HAaIlpaBIEHHOCTH.

B cepepe nonumanua yewnocmu HayuHo2o NO3HAHUA: OPUEHTALUs Ha
COBPEMEHHYIO CHCTEMY Hay4HbIX IHPEJICTaBICHUNA 00 OCHOBHBIX OHOJOTMYECKHX
3aKOHOMEPHOCTSX, B3aUMOCBS3SX YEIOBEKA C MPUPOJHOM M COLUMAIBHOM CPENON;

MOHUMAaHUE POJU OMOJOTUYECKON HAyKW B (POPMUPOBAHUU HAYUYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATENBHOCTH, MHTEpPECca K OMOJIOTMYECKOW HayKe, HaBBIKOB
UCCIIEIOBATENbCKOM eI TENbHOCTH.

B cgepe adanmayuu K usMeHAOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU
cpeovl: aneKkBaTHas OIEHKAa HM3MEHSIONIMXCS  YCIOBUM; TMPUHATHE  PELICHUS
(uHIMBUAYaJbHOE, B TPYMIE) B HM3MEHAIONIMXCA YCIOBUSAX HAa OCHOBAHMM aHaIM3a
Ounonornyeckod MHGOpMaIMKY; TNIAHUPOBAHUE  JEHCTBUUA B HOBOM  CHUTyalHH
Ha OCHOBAHHH 3HAHUN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl:

B cghepe osnaoenus ynusepcanvhvimu yueOHbiMU NO3HABAMENLHHIMU OCUCTBUAMU.
ba3oBble JOrMyYecKrue ACCTBUS:
® BBLIIBISATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKK OUOJOTUUYECKUX
00BEKTOB (SIBIICHU);

® YCTaHABJIMBATh CYIIECTBCHHBIH MPHU3HAK KIACCH(PUKANMKA OHOJOTHYCCKUX
00BEKTOB (SIBICHHM, MPOIIECCOB), OCHOBAaHHS JIsI OOOOINCHUS W CpaBHEHUS,
KpUTEPHUH MPOBOAMMOTO aHAJIN3A,

e ¢ y4ETOM MPEJIOKEHHON OMOJIOTMYECKON 3a7a4d BBHISBISATH 3aKOHOMEPHOCTU H
MPOTUBOPEYHsS] B paccMaTpUBaeMbIX (akTax W HAONIOACHUIX;, Tpejaratb
KPUTEPUH JIJIs1 BHISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

® BBIABIATH ACHUIUTHI HHPOPMAIMU, MAHHBIX, HEOOXOAWMBIX I PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

® BBIABIATh TNPUIUHHO-CIEACTBEHHBIC CBS3M TPH HM3YYCHHH OHWOJIOTHYCCKUX
SBJICHMA W TIPOIIECCOB; JENIaTh BBIBOJBI C HCIIOJB30BAHUEM JCHYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH, (OPMYITHUPOBATH
TUTIOTE3BI O B3AMMOCBSI3SIX;

® CaMOCTOSITENIBHO BBIOMpATh CIOCOO perieHus y4eOHOW OMOJIOTMYeCKO 3ajauu
(cpaBHMBaTh HECKOJBKO BApUAHTOB PEIICHUs], BBIOUpATh Hanubosee MmoaXO0asIIIi
C Y4€TOM CaMOCTOSITETFHO BBIJICTICHHBIX KPUTEPHECR).

ba3oBbIe Hccen0BaTeIbCKUE ICHCTBUSL:
® ICIIOJIH30BaTh BOMPOCHI KK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

e (QopmynupoBaTh BOMNPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIYy pPEAIbHBIM U
KEJNATeNbHBIM  COCTOSHHEM  CHUTyallud, OOBEKTa, U  CAMOCTOSTEIHHO
YCTaHaBJIMBATh UCKOMOE U JIAaHHOE;

e (QopmupoBaTh  ruUmoTesy 00  HUCTUHHOCTH  COOCTBEHHBIX  CYKJICHUH,
apryMEHTUPOBATh CBOIO MO3UIMI0, MHEHUE;

® [IPOBOJIUTH IO CAMOCTOSTEIBHO COCTABIEHHOMY IJIaHY HAOJI0OIEHUE, HECIOXKHBIH
OMOJIOTUYECKUN HKCIEPUMEHT, HEOOJIbIIOE HCCIIEIOBAaHUE IO YCTaHOBJICHUIO



0COOEHHOCTEH OMOJIOrMuecKoro 00beKTa (mpouecca) U3y4eHus,
IPUYUHHO-CJIEICTBEHHBIX CBS3€H M 3aBHUCHUMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXy COOO0M;

OLIEHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAINIO, MOJYYEHHYIO B
XO0JI€ HaOJIIO/IEHUs M SKCIIEPUMEHTA,

CaMOCTOATENLHO (OPMYITUPOBATh O0OOIIEHHS W BBIBOABI IO pe3yJbTaTaM
POBEAEHHOTO HAOMIOECHUS, SKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMHU OIICHKH
JOCTOBEPHOCTH IOJIYYEHHBIX BBIBOJIOB 1 0000IICHHUI;

MPOTHO3UPOBATHh BO3MOXKHOE JlajibHEHIIee pa3BUTHE OMOIOTMYECKUX MPOILIECCOB U
WX TIOCIICJICTBUS B QHAJOTUYHBIX WJIM CXOJIHBIX CUTYallUiX, a TAKKE BBIJIIBUTATh
MPENOI0KEeHNs 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ uadopmalmen:

MPUMEHSTH PA3IMYHbIC METOBI, HHCTPYMEHTHI U 3aIIPOCHI MPHU TOKUCKE U 0TOOpE
Ouonornyeckod MHQPOPMALMM WJIM JAHHBIX U3 HMCTOYHUKOB C Y4ETOM
MPEI0KEHHOM y4eOHOM OMOIOTUUECKOH 3a/1auu;

BbIOMpATh,  AHAIU3UPOBATH, CUCTEMATU3UPOBATH U  HMHTEPIPETHUPOBATH
OmoIornYecKyro HH(POPMAITHIO PA3TUIHBIX BUIOB B (OPM MIPEICTABIICHHUS,
HAXOJIUTh CXO/HBIC apPTYMEHTHI (TIOATBEPKAAIONTUE WU OTIPOBEPTAIOITUE OTHY H
Ty K€ UJIEI0, BEPCUIO) B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOATEIFHO BRIOUPATh ONTUMATBHYIO (JOPMY MpEACTaBICHUS HHPOPMAIIHH 1
WJUTIOCTPUPOBATH PelllaeMble 3a]]a4H HECIOKHBIMU CXEMaMH, AuarpaMMaMu, HHOM
rpauKoi U UX KOMOMHAIUSAMU;

OIICHUBATh HAAEKHOCTh OHOJIOTMUECKOW WHGOpPMAIMU 10  KPUTEPHUSM,
IIPEJIOKEHHBIM YUUTEIEM WIIH C(POPMYITUPOBAHHBIM CAMOCTOSTEIHHO;
3aIlIOMHHATh U CUCTEMATU3HPOBATH OMOJIOTHYECKYIO0 HH(POPMAITHIO.

B cghepe oenadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUSHBIMU OCUCMEUIMU
OO1ieHue:

BOCIIPUHHUMATh U (OPMYJIUPOBATH CYKJICHHS, BEIpaKaTh SMOIIUH B IPOIECCE
BBITIOJTHEHUS TPAKTHYECKHUX U JJA0OPATOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PCHHS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacmo3HaBaTh HEBepOadbHBIE CpPEIACTBA OOIICHWS, TOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, 3HAaTh W PacloO3HABaTh MPEIINOCHIIKA KOHQIMKTHBIX
CUTYaIlM ¥ CMATYATh KOH(IUKTHI, BECTH ITEPETOBOPHI;

MOHUMAaTh HAMEPEHHsI JPYTuX, TMPOSBIATh YBAKUTEIHLHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUaJIoTa W/WUIN TUCKYCCHH 3a7aBaTh BOIIPOCH MO CYIIECTBY 00CYKIaeMOn
OMOJOTHYECKON TEeMBl W BBICKA3bIBaTh WJCH, HAICJICHHBIC HA PEIICHUE
OMOJIOTMYECKOM 3a/1aud U MOAep)KaHue 0JIaroKenaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOW CYXKICHUS C CYXKICHHSAMHU JIPYTUX YYaCTHUKOB JHAIIOTa,
0OHApPYKMBATh PAa3TUIMSI U CXOJICTBO IMO3UITUI;

myOJUYHO TIPENCTABIATH PE3YJbTAThl BBIMOTHEHHOTO OMOJIOTHYECKOTO OTBITA
(9KCTIEpUMEHTa, UCCSAOBAHMS, IPOCKTA);

CaMOCTOATCIIbHO BBI6I/IpaTB (1)OpMaT BBICTYIIJICHHA C y‘-IéTOM 3aa4 NpEe3CHTANU U



OCOOCHHOCTEM ayJAUTOPUU M B COOTBETCTBUU C HHUM COCTaBJISITh YCTHBIE U
MMHUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM WILTFOCTPATUBHBIX MATEPUATIOB.

CoBmMmecTHas ACATCIBbHOCTD (COTDV,ZIHI/ILIGCTBO):

MIOHMMATh M UCIOJIb30BaTh NPEUMYIIECTBA KOMAHJHONW W HWHIWBUAYaJIbHOU
paboThl MPU PEIICHUH KOHKPETHOM OMOJIOTMYECKON MpoOJieMbl, 000CHOBBLIBATH
HEO0OXOMMOCTh MPUMEHEHHS TPYMNIOBBIX (HOPM B3aUMOJICUCTBUS TIPHU PEIICHUU
MOCTaBJICHHOU y4eOHOM 3a1a4u;

OPUHUMATH LEJIb COBMECTHOM AESATEIbHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBUS T10
e€ JOCTKEHUIO: pACHpeleNsTh PO, AOrOBapHBaThCsA, 00CYXAAaTh MPOLECC U
pe3ysbTaT COBMECTHON PabOTHI;

yMeTh 0000I1IaTh MHEHHUSI HECKOJIbKUX JIIOJIEH, TMPOSBISTH TOTOBHOCTH
PYKOBOJIUTD, BBITIOJIHSATH MOPYYCHUS, TOTUUHITHCS,

IUIAHUPOBATH OPTaHU3ALMIO COBMECTHOW pPabOThI, OMPENENsTh CBOIO pPoJib (C
Y4ETOM TPEANOUYTEHH M BO3MOXKHOCTEM BCEX YYaCTHUKOB B3aUMOJCHCTBHS),
pacrpenensaTh 3aJadyd MEXJy YJIeHaMH KOMaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dhopmax paboTsl (00CYykaeHUS, 0OOMEH MHEHUSIMHU, MO3TOBBIE IIITYPMBI U UHBIC);
BBITIOJTHSITH CBOIO YaCTh Pa0OThI, JOCTUTaTh KAUECTBEHHOTO PE3YIbTaTa M0 CBOEMY
HaIIPaBJICHUIO U KOOPJIUHUPOBATH CBOU ACHCTBHUS C IPYTUMU YWICHAMU KOMAH/IbL;
OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OONIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENbHO  C(HOPMYJTUPOBAHHBIM  YYaCTHHUKAMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIbTATHI C HICXOIHOM 3a/1auei U BKJIAJ] KaXK/I0T0 YieHa KOMaH bl B
JOCTIDKEHUE Pe3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH W TPOSBISITH
TOTOBHOCTH K IPEAOCTABICHUIO OTYETA MIEPE]T TPYIIIONM;

OBJAJETh CHCTEMOM YHHMBEPCAIbHBIX KOMMYHHMKATHBHBIX JEHCTBHI, KOTOpas
obOecrieunBaeT CHOPMHUPOBAHHOCTh COIHUAIBHBIX HABHIKOB M AMOIMOHAIBHOTO
WHTEJUJIEKTA [IKOJbHUKOB.

B cgepe oe6nadenus yrusepcanvHuiMu YueOHLIMU DeSYIAMUBHLIMU  OeUCTNBUAMU.
Camoopranuzarmus:

BBISIBJIATH TIPOOJIEMBI IS pPEUICHUS B JKU3HCHHBIX W YYCOHBIX CHTYyaIUsX,
UCIOJIB3YS OMOJIOTUYECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3IUYHBIX MOIX0aX TPUHATHS PEUICHUH (MHINBUYaTbHOE,
NPUHATHE PELICHUS B IPYIIE, IPUHATHE PEIIEHUH TPYIIOoi);

CaMOCTOSITENTFHO COCTAaBJISITh alTOPUTM pPEIICHUs 3a1adyd (WM €ro 4YacTh),
BBHIOMpATh CMOCO0 pemieHuss y4eOHOW OWOJOTHYECKOW 3aJadu ¢ y4ETOM
UMEIOIINXCA PECYpcOB W COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
npeiaraeMbie BApUAHTHI PEIICHHI;

COCTaBJATh IUIAH JAEWCTBUU (TIaH peajau3alid HAMEUYEHHOTO ajropuTMa
pellleHus1), KOPPEKTHUPOBaTh MPEMJIOKEHHBIM aaroput™M ¢ Y4ETOM MOIY4YEHUS
HOBBIX OMOJIOTHYECKUX 3HAHUN 00 N3y4aeMOM OHOJIOIrHYECKOM OOBEKTE;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb (pedaekcus):

BIIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMHU U peIieKCu;
JlaBaTh aJICKBATHYIO OIICHKY CUTYAIIMH U TIpeJiaraTh MIaH €€ N3MCHCHHS;



® YYUTBHIBATh KOHTEKCT U MPEIBUACTh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTH IIPU
peumieHnd  y4yeOHOMl OMOJIOTMYECKOM 3aJaud, aJanTHUpOBaTh pPEIIEHUE K
MEHSIIOIIUMCST 00CTOSATEIIbCTBAM;
® OOBACHITH MPUYUHBI TOCTHOKCHUS (HEJOCTUXKEHHUS) Pe3yIbTaTOB JESATEIHHOCTH,
JaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY, YMEThb HAaXOJUTh IIO3UTHUBHOE B
MPOM3OIIEAIIEN CUTYAlUH;
® BHOCUTHb KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEINIBCTB,
U3MEHUBIINXCS CUTyalluH, YCTAHOBJIEHHBIX OMHUOOK, BO3HUKIIIHUX TPYIHOCTEH;
® OILICHUBATh COOTBETCTBUE PE3YJIbTaTa LU U YCIOBUSIM.
OMOLMOHAIbHBIN UHTEJICKT:
® pa3iIu4aTh, Ha3bIBaThb M YIPaBISATb COOCTBEHHBIMU JMOIUSMH U SMOIUSIMU
IPYTHUX;
® BBISBJIATH U AHAJIM3UPOBATH TPUUUHBI SMOILIHIA;

® CTaBHUTH ceOs HA MECTO APYTOro YEJIOBEKa, TOHUMATh MOTHBBI U HAMEPEHUS
ApYyroro,

® DPEryJaupoBaTh CrIOCOO BHIPAKEHUS SIMOLIUU.

o [Ipunsarue ceds u Ipyrux;

® (OCO3HAHHO OTHOCHUTKCS K APYTrOMY YEJIOBEKY, €r0 MHEHHIO;

® [IpU3HABaTh CBOE MPABO Ha OMIMOKY U TaKOE ke MPaBo APYroro;

® OTKPBITOCTb c€0€ U APYTUM;

® 0CO3HaBaTh HEBO3MOKHOCTH KOHTPOJIUPOBATH BCE BOKPYT;

® OBJAJCTh CHCTEMOW YHUBEPCAIBHBIX YUCOHBIX PETYISATUBHBIX JEHCTBUM, KOTOpAS
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA
MO3UIINS JIMYHOCTH), M KU3HCHHBIX HABBIKOB JIMYHOCTH (YTpaBlIeHUS COOOM,
CaMOJIMCIMIUIMHBI, YCTOMYHUBOTO MTOBEICHUS).

IIpeamMeTHbBIE pe3yabTaThl OCBOCHHUS IMPOTPAMMBI
B no3naBarenbpHOM (MHTEIUIEKTYaJIbHOM) cepe:

— mnpuoOpeTeHue OMbITa MCIOIB30BAHMS METOI0B OMOJIOTHYECKON HAYKHU C IIEIbIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN M TPOIECCOB: HAOIIO/ICHUE, OMMCAHUE,
MIPOBE/ICHUE HECIIOXKHBIX OHMOJIOTMYECKUX OIBITOB M JKCICPUMEHTOB, B TOM YHCIIE C
UCTIOJIh30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX OMOIOTUIECKUX MPUOOPOB M HHCTPYMEHTOB;

— (opMHpoBaHHE YMEHUS UHTETPUPOBATh OMOJOTHYECKUE 3HAHUS CO 3HAHUSAMU U3
Apyrux y4eOHbIX MpeAMeToB ((hU3UKU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
UT. 1.);

— ¢opMupoBaHHE YMEHUH pemniaTh yueOHbIC 3a/1aud OMOJIOTHYSCKOTO COJICPKAHUS,
BBISIBIIATh ~ TPUYUHHO-CJICICTBEHHBIC  CBS3M,  IPOBOJIWUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIC PAaCUEThI, /IEIaTh BEIBOJIBI HA OCHOBAHUH MOTYYCHHBIX PE3yIbTaTOB;

— (dopMupoBaHHEe YMEHUS TUIAHUPOBATh YYEOHOE HMCCIICOBAHHME WU TPOEKTHYIO
paboTy C yu4eToM MOCTaBICHHOU 1eNu: GopMyIrpoBaTh MPoOIEMY, TUTIOTE3Y U CTABUTH
3a/la4dl WCCIICIOBAHUS, BHIOWpPATh aJEKBAaTHO MOCTABICHHOW 1€MW METOJbI, IeNaTh
BBIBOJIBI IO PE3yiIbTaTaM MCCIICIOBAHUS WU IPOSKTHOU ACATCIBHOCTH;



— (QopmupoBaHue  uHTEpeca K  yriyOjeHuro — OMOJOTMYECKHUX  3HAHUM
(npeanpoduiibHas MOATOTOBKA U MTpodeCcCHOHANIbHAS OPUEHTAIMS) U BRIOOPY OMOJIOTUH
KaK Ipo(HUIbHOTO MpeAMeTa Ha CTYIIEHU CPEHETO MOJTHOT0 00pa3oBaHus JiJIsl Oy yiien
poeCCUOHANIBHON JIEATENIbHOCTH, B 00JacTH OWOJIOTHH, MEIMIIMHBI, SKOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO X0351CTBA;

— BIJIaJICHUE HaBbIKaMM paboThl ¢ HHpOpMalMeld eCTECTBEHHO-HAYyYHOTO
coJiep KaHusl, IPEJICTABICHHON B pa3HON (opme (B BUIE TEKCTa, TAOJWYHBIX JAHHBIX,
cxeM, rpadukoB, aMarpaMm, Mojenel, H300pakeHMii), KPUTHUYECKOTO aHajIn3a
WH(OPMAITUHU U OLIEHKH €€ TOCTOBEPHOCTH;

— yMEHHE MHTErpUpoOBaTh OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMHU JAPYTUX YUEOHBIX
MPEIMETOB; UHTEPEC K YriayOJIeHU0 OMOJIOrMYEeCKUX 3HAHUW W BBIOOPY OMOJIOTHMHU Kak
npopUILHOTO MpeaMeTa Ha YPOBHE cpefHero ooOiiero oOpa3oBaHusi ajisg Oymyuien
npoeCCUOHANILHONW JICSITEILHOCTH B 00JlacTU OHMOJIOTMH, MEIUILIUHBI, 3KOJIOTHUH,
BETCPUHAPHUH, CEIIbCKOTO XO3SMCTBA, WHUIICBOW IPOMBIINIJICHHOCTH, IICHXOJIOTHH,
HCKYCCTBA, CIIOPTA - UMETh YETKHE MPEACTABICHUS O MAaTEPUATMCTUUYECKOW CYIIHOCTU
T€HOMOB UBBIX OPTaHW3MOB U PETYJIISINIO UX PaOOTHI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKPYKAIOIIEH Cpenbl, BIUSIOMIUX HA Pa3BUTHE U
CYILIECTBOBAHUE JKUBBIX OPTaHU3MOB, aIallTallli K PaKTOpaM OKPY>KAroIIeil Cpeibl;

— 3HAHHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOJIB30BAHUS €€ TIOCTHKCHUIN B
COBPEMEHHOM *U3HU YeJIOBEKa, 0COOCHHOCTH MCIOJIb30BaAHMS JKUBBIX OPTaHU3MOB IS
IPOU3BOJICTBEHHBIX HY K] YETIOBEKA;

— 3HaHHME OCHOBHBIX MOJXOJOB CEJIEKIIMU U OMOTEXHOJIOTUU KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh  TI'CHETHYECKH  MOJU(PUIIMPOBAHHBIC  PACTCHHS, OICPUPOBATH
MOHATUSAMHU, THOPUAM3AIMS, OTHAJeHHAs THOPUAN3aNUsi, HWCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopManws, MyTareHe3, TCHETHUECKOE PeTaKTUPOBAHNCE;,

— TOHMMAaHHWE MOJCKYJSIPHBIX  MEXaHM3MOB  pealli3allii  HaCJICICTBCHHOU
uH(OpMAIUU U YMEHUE CBOOOHO ONIEPUPOBATH OCHOBHBIMU MOHATUSIMU MOJIEKYJISIPHOM
OMOJIOTHY ¥ €€ COBPEMEHHBIX HaIPaBICHUN — F€HOMHUKU, METar€HOMUKH, TPOTEOMUKH;

— 3HaHUE OCHOBHBIX 3a00JICBaHUI YEIIOBEKa, MEXaHU3MOB WX Pa3BUTHUS, CIIOCOOAX
WX IMarHOCTUKU U JICUCHUS;

— (opmMupoBaHue yMEHHS WCITOJIB30BATh MOHATHHHBIN anmapar ¥ CUMBOJHYCCKHUI
S3bIK TE€HEeTHKH, TPAMOTHOE IPHUMEHEHHWE HAYYHBIX TEPMHUHOB, IIOHSATHH, TEOPHH,
3aKOHOB IS OOBSCHCHMS HAOIIOJAEMbIX OHOJOIMYECKHX OOBEKTOB, SBJICHUU U
IIPOIICCCOB, TTO3BOJISIONIUX 3aJ0KUTh QYHIAMEHT HAYYHOTO MHUPOBO33PEHHS.

B 11eHHOCTHO-0pHEHTallMOHHOM cdepe:

— 3HAHWE, YTO INPUMEHEHHE COBPEMEHHBIX TEXHOJOTMH MOJEKYJISIPHOH OMOJIOrHH
NO3BOJIIET YCHEIIHO pellaTh TakKue 3710007HEBHbIE MpOOJIEMBbl, KaKk OXpaHa
OKpY’KaroILlEeH Cpelibl, COXPAaHEHUE 310POBbs YEIIOBEKA, KOHTPOJIb U BOCCTAHOBIICHUE
DKOCHCTEM.



TEMATHUYECKOE IINTIAHUPOBAHUE

Moayab «Kak :KMBOTHbBIE U PACTEHUS NPHUCIOCAOINBAIOTCH» (IBOJIIOLUOHHAS
sKkoJorust) /-8 kiaaccol (34 yaca)

MOPGhOIOTHYECKUX H
(M3HOJOrHYSCKUX aJarTarHi.
[Touemy opraHusMsl HE
CTAHOBSITCSI OECKOHEYHO
OOJIBIIIUMH, MaJICHEKHAMH,
BCESITHBIM.

Templ OcHoOBHOe conep:kaHue JesATeIbHOCTH
IIKOJbHUKOB
1. MBI ucciienyem CBoIICTBa U CTPOEHUE KUBBIX HccnenoBarenbckue
JKMBbIe 00bEKTHI OpraHu3MOB (CTPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIBL,
(6 4) Bun, ocobp — opranusm kax Oenku, Oepe3bl U T.1.)
€MHas cucTemMa. Aantauuu OJINHAKOBbIE?
(npucnocobnenus). [lonstue DOTOKBECTY.
roMeocTasa *KUBoro opranusma. | [Ipaktuueckas pabora
CrocoObl ero noiIep>Kanusl. «CocraBisieMm KHUTY
OrpanunueHnust PEKOPIOB  pAacCTeHHH U

JKUBOTHBIX HAIICTO Kpast».

2. Bausinue
OKpYXKAKOLIEH
cpeabl HA KUBbIe
oprann3mbl (12 4)

@DaKTOpPBI OKPYKAIOLIEH CPEIbI
(abuotmueckre, OMOTHYCCKHUE,
aHTponorenssie). [Ipumepsl
abMoTHYECKUX (PaKTOPOB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEEATEIbHOCTD
KUBBIX OPraHU3MOB:
TeMIlepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
MIPUCITOCOOJICHUS KUBBIX
OpraHu3MOB K a0OMOTHYECKUM
daxropam. [Ipucnocobnenus K
OCHOBHBIM a0MOTHYECKUM
dakTopaM: Temmneparypa,
BJIQYKHOCTH U CBET.

[IpakTueckoe 3aHsATHE
«Bet u Temwno» (KyOuku
JIbJ1a B3BECHUTD, MIOJIOKHUTH
B yamiku [lerpu Ha
pPa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObICTpee
pacrasi).

[IpakTHueckoe 3aHATHE
«YTo pacTBOpsieTCA B
BOZE» (IKCIIEPUMEHT
«Kunkuii 1om»).
IIpakTHueckoe 3aHATUE
«Inddysus BemecTs B
BOJIe (pacTBOPHI)»,
«JIBMKEHUE PacTBOPOB IO
LBETKY».

[IpakTHueckoe 3aHATHe
«Jlen mmaBaet B BoAE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
IIpakTHueckoe 3aHATUE
«Jlen nmpu 3amep3aHuu




pacumpsieTcs»
(pa3pylilieHre KaMHs
(mouBooOpa3zoBaHue),
3aMep3aHue KIETOK).
[IpakTrueckoe 3aHATHE
«IIy6a» (kyOuku anaa
3aBEpHYTh B pa3HbI
MaTepHual, B3BECUTb).
[IpakTrueckoe 3aHsATHE
«ITurmeHTH (MOKHO
pa3nenuTh Ha BaTMaHe
KpacHUTEIIH U3
(baomacTepoBy.
IIpakTHueckoe 3aHsATUE
«Kak >XKMBOTHBIE TIJIaBAIOT
B BOJIE» (DKCIEPUMEHT C
MTUATICTKOM ).
UccnenoBarenbckue
paboTtel «BiusiHue cBeta
(Temya, BIaXKHOCTH,
cocTaBa MOYBbI) Ha
pacTEHHUsI B €CTECTBEHHBIX
WJTH KCKYCCTBEHHBIX
YCIOBUSAX» (HAa TOCTYITHOM
Marepuare).

3. B3aumopaeiicTBus
’KHBBIX OPraHU3MoOB
(4 9)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBHIOBBIX
B3aMOOTHOIICHUH.
KoaBomonus (XUITHUK-KEepPTBa;
Mapa3uT-X035IMH) DBOJIOIHS
CTpaTeruii JOOBIBAaHUS TTUIIIH.
ConmanbpHOoCTh. BHabl-
BcelieHIIbl. [lepeueHp pacTenuii-
BpEIUTENEH.

HccaenoBarenbckas
pabota «Habmonenus 3a
B3aMMOOTHOIIIEHUSIMU
JKUBOTHBIX TIPH
OOBIBAHUH ITHIIH
(KOPMYIIKHY JISl TITHII, TS
TOPOJICKMX WJTU CETbCKUX
JKUBOTHBIX). BeO-
KaMepbD».
HUccaenoBarenbckas
pabota
«PacnpocTpaneHue
BUJIOB-CHHAHTPOIIOB B
HaIllel MECTHOCTHY




4. Yes10BeK B KU3HU
pacTeHu u
JKUBOTHBIX? (6 1)

AHTpOMNOreHHsIe (HaKTOPHI.
[IpaBaa 11, 4TO NEPBOOBITHBIE
JIIOJIY KWJIM B TADMOHHH C
npuponor. OroMallHUBaHUE U
IIPUPYUYCHUE )KUBOTHBIX U
pacTeHuil. 3a4eM cracaTh
BBIMUPAOLIUE BUBI, KAK 3TO
nenatb. KyneTypHble pacTeHus u
UX IUKHe npenku. [louemy
BAJKHO MX COXPAHSATb.
Pa3znooOpa3zue KyJIbTypHBIX
pacTeHUN U UX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kaura
Baiei Teppuropun. Oco6o
OXpaHsieMble TEPPUTOPHH,
3anoBeIHUKHU Poccum u mupa.

[Ipaktruueckas paborta
«Pa3zHooOpaszue
KYJIbTYPHBIX PaCTCHUH B
BaIlleM PETUOHE.
UccnenoBarenbckas
pabora «Bnusiaue
aHTPOIIOTEHHBIX (PaKTOPOB
Ha pa3BUTHUE PACTCHUU B
ropojic/HaceIeHHOM
MTyHKTE».
DKCKypcus/mpaKkTuieckas
pabota «OOIIT B Bamem
pETHOHE — YHUKAJIbHBIC
OOBEKTHI IPUPOBDY.

5. DxoJornueckue
Humu (6 49)

buocdepa — ogna u3
BOKHEHUIIIMX 000JI09YCK 3eMIIH.
YTo Takoe «IKOJIOTHUECKHE
HHUIIIM» ¥ KaK OHH
dbopmupyrorcs? @opmupoBaHue
3HAHWH 110 OMOPA3HOOOPA3HIO
KU3HEHHBIX (POpM,
MTOBEACHYECKUX
MPUCIIOCOOJICHUH,

Mo U (UKAIIMOHHAS
M3MEHYUBOCThH (Ha 0a30BOM
ypoBHe). PacTutensHbie
COO0OIIEeCTBA U UX THIIEI.
Pa3zButHe 1 cMEHBI
PACTUTENbHBIX COOOIIECTB.

HccnenoBarenbekue
paboThl «IKOIOTUIECKUE
HUIITN BOKPYT TEOs —
onucanue PaxKTopoB
OKPYX arOUIEN CPEIIb».
HccnenoBarenbckue
paboThI
«@DEHOJIOTUYECKUE
HaOIIOICHUS.




Monyan «buorexHonorus» 9 kiaacc (34 yaca)

Tembl

OcHoOBHOE coepKaHue

JlesATEeIbHOCTD
IIKOJIbHUKOB

Tema 1.
BbuorexHosorus
4 9)

[TonsiTue 6GMOTEXHOIOTUH. 3a4eM
YeJI0BeKY OMOTEXHOJIOTHH, B YEM
WX MPEUMYIIIECTBO Tepe]]
XUMUYIECKUM CUHTE30M. OCHOBHBIC
OMO00OBEKTHI OMOTEXHOIOTHH:
MIPOMBITTUICHHBIS
MHUKpPOOPTaHU3MBI, KJIECTKA U TKAHH
pacTeHUH, )KUBOTHBIX M YEIOBEKA,
OHOKaTaIU3aTOPHI.

ChIpbe 1711 OMOCHHTE3a U OlIEHKA
ero OMOJIOTUYECKOM IEHHOCTH.
OcCHOBHBIE HICTOYHUKHU yTIEPO/Ia,
a3zoTa, pocdopa, MUKPOIIIEMEHTOB.
HccnenoBanre HOBBIX HICTOYHUKOB
CBIPbsI (BKJIFOYAsi BOIIPOCHI €T0
npeBapuUTENbHON 00paboTKN),
pa3pab0TKa HOBBIX MUTATEIIBHBIX
Cpell, B TOM YHCJIe BKIIOYAIOIINX
OMOCTUMYJISTOPBI U IPYTHE
AIIEMCHTHI YIIPABJICHHS
ONITUMU3AIIAN TIPOIIECCOB
onocuHTe3a. MeTo bl
ONTUMH3ALIMY TUTATEIBHBIX CPE/I.

[TpakTuueckas padora
«IIpumepsl
IPUMEHEHUS
OMOJIOTUYECKUX
00BEKTOB B TBOEH
KUZHIY.

Tema 2.

Muxpo0OuoJiorust
(12 9)

[TonmoxeHnne npoKkapruoTOB B
CHCTEME OPTaHHYECKOro MUpA.
CrpoeHnue OakTepuanbHOM KIETKH.
Knaccuduxanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
U CIIO’KHBIE METObI OKPAITUBAHUS
OaxTepuil. ®uznonorus OaKTepui:
NUTaHUE, JbIXaHUE, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C
JTIOMEHOM Apxeu
(9KCTPEeMO(PHUIBHOCTD,
O0COOEHHOCTH CTPOCHMUS KIETKH).

[IpakTuxka.
JlaGopartopHas paboTa
«DUKCUPOBAHHBIE
npenapaThl OakTepuil.
Onpenenenne Gopmbl
PEI0KEHHBIX
KYJBTYp
MHUKpPOOPraHU3MOB,
VICIIOJIB3YSl IIPOCTOU
METO]T OKPaCKM».
Jlabopatopnas pabota
«Omnpenenenue Tuna




MOJI0YHOKUCII0E U CITUPTOBOE
opoxenue. DoTorpodHbIe U
XxeMoTpodHbIE OAKTEPHUH.
Kunernueckoe onucanue npouecca
pOoCTa MUKPOOPTaHU3MOB.
DKCIMOHEHIIMAJIbHAs MOJIEIIb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[Tatorennsie 6akTepun. YymHas
MajoyvKa u 4YepHasi CMEpTh,
00TyIU3M, CTOJIOHSK, TYOepKyJIes.
HcTopust 60pb0sI ¢
OakTepuanbHBIMU UHPEKITUSIMH.
BoliHna 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3mbl 1€MCTBUI
aHTUOMOTUKOB. MEXKIIETOUHAS
KOMMYHUKaIus 6akrepuii. YyBCTBO
KBOpyMa.

[Tpumenenune 6axTepwii
yenoBekoM. Kunertnueckoe
onucaHre OMOCUHTE3a MTPOTYKTOB
MHKpOOpranusmMamu. bakrepuu,
KOTOPBIE MOTYT pa3iararb
IUIACTHK.

MukpoopraHu3msl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accolUaliuu
pacTeHUl ¢ MUKpOOpraHu3MaMu

KJIETOYHOU CTEHKU
METOJOM OKpAIINBAHUS
no ['pamy» (mpu
HAJIMYUU PEaKTHUBOB).
JlabopatopHas pabota
«IIpuroroBneHue
IPYOKU3HEHHBIX
penapaToB
MOJIOYHOKHCIIBIX
OakTepuin».
JlabopartopHas pabota
«IToceB cMmbIBa C pyK Ha
yamku [letpm».
JlaGoparopnas pabota
«Bplaenenne yncTomn
KyJbTYpbI OaKTepHil.
Meron pa3BeneHui.
Metoa “CTOLIAOIETO
IITPUXAY.
JlabopaTopHas padota
«Mopdomoruueckas
XapaKTepUCTUKA
BBIJICJICHHON YUCTOU
KYJIbTYpHbI:
XapaKTepUCTUKA
KOJIOHUH, hopma
OaxkTepuii, TUTI
KJIETOYHOW CTCHKUY.
JlaGoparopnas pabota
«CpaBHeHHE pocTa
MUKPOOPTaHU3MOB Ha
qarke 0e3 u ¢
no0aByieHUs
AHTHOMOTUKOBY.
HccnenoBarenbckas
pabota «Ilouck
MUKPOOPraHU3MOB
00J1a1aroIINX
AHTArOHUCTUYECKOU
AKTUBHOCTBIOY.
Uccnenosarenbckas
pabota «Brinenenue
MOJIOYHOKHCJIBIX
OaxTepuii,
UCCIIEIOBAHUE UX




AKTUBHOCTH.
Uccnenosarenbckas
pabota «Briienenue
OakTepuil MOJE3HBIX
JUTS PACTCHUI.

Tema 3.
JyKapuoTHYeCKUEe
OpraHu3Mbl B
OMOTEXHOJIOTHH
(m1ecHeBbIE TPUOBI,
TP OAKIKM,
Bogopocian) (12 )

[1necHeBbIe rPUOBI MPOIYIIEHTHI
OMOJIOTMYECKU aKTUBHBIX BEILIECTB
OO61ast xapakTEepUCTHKA APOAOKEH
caxapomuileToB. Mctopus
HCIMOJIb30BaHUs IPOXKKEN B
TpaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoIOrMM BUHOAEUS U
XJ1e00IeYeHus,
CIICLIMAJIM3UPOBAHHBIE PACHI
TpoxoKe. MeTaboau3M IpoxoKei.
Peakuust cnupToBOro OpoKeHuUs.
[Tonmy4yeHre BTOPUYHBIX
MeTabO0JIMTOB B APOXOKaxX. Jpoxoku
KaK MPOAyLIEHThl OMOTOTIUB.
[Tonyuenue 1esieBbIX OEIKOB B
TPOXKIKAX.

Oco0OEeHHOCTH BETeTATHBHOTO H
MOJIOBOT'O Pa3MHOKEHHUS Y
JIPOXOKEN, 3HAUEHUE U3YUYEHHUS
MHUTO3a U [IUTOKKUHE3a JJIs
ONTUMU3AIMHU TTPOIIECCOB
KYJbTUBUPOBAHUS JPOKKEBBIX
ITAMMOB, IOHUMaHUS TPUYUH
MAaTOTEHHOCTH JIPOXIKEN U TPUOOB,
MoMcKa MUIlleHel (QYHTUIIUIOB U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
MpenapaTos.

Bonopocnu — nepcrieKTuBHbIN
OOBEKT ISl POU3BOJICTBA OENKa 1
yriieBosioB. buorexnonorunueckue
METOJIbl OYMCTKHU TBEPABIX,
KHUJKUAX OTXOJIOB ¥ Ta3000pa3HBIX
OTXO0/10B MPou3BOIcTB. CTOUHBIE
BOJIbl. CXEMBI OUMCTKH.
buodgunabsTpsl, a3poTeHKH,
METaHTCHKH, OKCUTCHKH.
AKTHBHBIN W U BXOJSIIUE B HETO
MHKpPOOPTaHu3MEbI. cnonb3oBaHue
BOJIOPOCJIEN B OUYMCTKE CTOUYHBIX
BOJI.

Jlabopatopnas pabota
«IToncuer kieTok
TPOXKIKEN B Kamepe
I'opsieBay.
JlaGoparopnas pabota
«OOHapyxeHHe
MPOTyKTOB CIUPTOBOTO
OpOKEHHUSI: STHIIOBOTO
CIUPTA U YTIEKUCIOTO
razay.

JlabopartopHas pabota
«HabOmronenue
Pa3MHOXEHUS
TIPOMIKEBBIX KIIETOKY.
[IpakTuueckas padora
«ITonyuenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuiny.
[TpakTuueckas pabora
«OcHOBHBIE BHJIbI KBaca
U VX XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKHCITBIE
OakTepud,
IpUMEHSIEMBbIE JIJIS
IPOU3BOJICTBA KBACay.
[IpakTuueckas pabora
«CpaBHUTENBHBII
aHAIN3 Pa3BUTHUSA
JPOXKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBHSIX».
[TpakTuueckas pabora
«MeTto1bl OLIEHKHN
CBOWCTB
XJIEOOTIEKapHBIX
TIPOAKIKEM.
Ocobennoctu
IPUMEHEHUS




IPECCOBAHHBIX,
CYIIICHBIX U
WHCTAHTHBIX
TPOAKIKEIN.
UccnenoBarenbckas
pabora «Bnusinue
(U3UKO-XUMHUYECKHUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIIOTUYECKOU
npoayKiuu (KBac,
kedup, coIp, X51e0 1
Ip.)».
HccnenoBarenbckas
pabota «Bnusinue
(UBUKO-XUMHUUECKUX
(dbakTOpoB HA POCT
Bogopociu (Chlorella
vulgaris)».

TeMma 4.
HacaeacrBennas
napopmanus (8 1)

HacaencrtBeHHOCTL U
W3MEHUYMBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
W3MEHUYMBOCTD.

I'en —MarepuanbHbId HOCUTEND
HaCJICJICTBEHHOCTH U
n3MeHUMBOCTH. HykitlenHOBbIE
KUCJIOTHI. JIokanu3anus
T€HETUYECKOr0 MaTtepuania B
KJeTKe. JleieHue KIIETOK.
Permmmikanus JIHK. OcHoBHas
JI0OTMa MOJICKYJISIPHOU OUOJIOTHUH.
Tpanckpunuus. Tpancisauus.
Myranumu.

[IpakTruueckas padora
«MoaudukanuoHHas
W3MEHUYHUBOCTh (JIUCTHS,
UTOJIKHA C OJTHOTO
JIepeBa)».
[IpakTrueckas pabdora
«"eH — UHCTpYyKLIUS 110
cOOpKe KJIeTKH (Ha
oucepe Wi
KOHCTPYKTOPE)».
[IpakTuueckas padora
«MyTtanus Ha
OytepOpoe (moboi
00BEKT U3 MPEIbIAYIICH
paboThI, TJIe U3BMEHECHHE
WHCTPYKIIMU TIPUBENIET
K W3MEHEHUIO
BHEIITHETO BUJIA

00BEKTA)».
Tema 5. [TosoxkeHre BUPYCOB B CUCTEME [Ipocmotp
Bupycoaorust (6 4) | oprannueckoro mupa. CTpykTypa u | JOKyMEHTAIBHOTO
XUMUYECKUN COCTaB BUPYCOB. dbuapMa 0 BUpycax.
Knaccuduxkanus Bupycos. [TpakTruueckas paboTa.

Penponykuus Bupycos. Bupycer -
BO30yAUTENN MH(DEKIMOHHBIX
0one3Hel. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

«Meton pa3BeneHu.
[IpakTuueckas padora.
«TurpoBanue
OaxTeprodarony.




CBOMCTBA, IPUMEHEHHUE.
buonorudeckue MmeToapl 60pbObI €
BHUpYCaMH.

Tema 6. I'enHnast

OCHOBBI TEHHON MHKEHEPHUH.

[IpakTuueckas padora

UHKEeHepHUs U Bexropa. Cnienuduueckue «JHJIOHYKJI€a3bI
OMOTEXHOJIOTHH (hepMeHTBI OaKTepHid. pectpukiuu (pabora ¢
(8 v) buorexnonoruu npoaykuuu HYKJICOTUHBIMU
0enKoB B OaKTepHUAIbHBIX MOCJIEIOBATEIbHOCTAMHU
KyJbTypax. JlocTuKeHus: TeHHOU Ha Oymare)».
WHKCHEPUH U OMOTEXHOJIOTHH. IIpakTudeckas pabora
CRISPR/Cas — cucrema «["eHHBIE HOXXHULIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
OakTepuii u apxeit. [MO. Metonpl | (MOAenHpoBaHUE Ha
nosnyyenus: ' MO. Oymare)».
Urpa-guckyceus:
«Bpiurpau rpasT Ha
cozmanue I MOy.
Tema 7. JloMecTuKaius OCHOBHBIX Juckyccus
buorexnosiorun B JIOMAITHUX >KUBOTHBIX; «JlomecTtukanusi, Bce Jiu
KMBOTHOBOJICTBE COBPEMEHHBIC SKCIIEPUMEHTHI 110 pacTeHHus U )KUBOTHBIE,
89 JTIOMECTUKAIIMN >KUBOTHBIX KOTOPBIE JKUBYT PAIOM
(yucuiia, HOpKa u JIp. — C YEJIOBEKOM UM
HKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAIOTCS?
akajmemuka bemnsiena). MOXHO JI1 CUUTaTh
CoBpeMeHHbIE METO/bI B TapakaHa
’KUBOTHOBO/ICTBE: TPAHCIUIAHTALIUS | OOMAITHEHHBIM
AMOPHOHOB, XUMEPHBIE )KHBOTHBIE, | JKUBOTHBIM 7).
KJIOHUPOBAHHUE. [IpakTuueckas padora
OcHOBHBIE 00JIE3HU KUBOTHBIX U «Metounka
POJIb MAaTOT€HHBIX KJIOHUPOBAHUS
MHUKPOOPTaHU3MOB U MIApa3uTOB B | (MOJEIMPOBAHUE HA
pa3BUTHH 3a00JICBaHUI TOMAIIHUX | Oymare).
’KUBOTHBIX U OCHOBHBIX Mepax [IpakTuyeckas padora
O0pBOBI C HUMU; POJTH TTOJIE3HBIX «CocraBiieHne pairona
MHUKPOCUMOHOHTOB B OPTaHU3ME MTUTAHUS KUBOTHOTO,
KUBOTHBIX. [lookuTEeIBEHOE 1 pacyeT pacxoJI0B Ha
noOoyHOe (OTPULIATENHHOE) COJICp>KaHUEY.
BO3JIECTBUU aHTUOMOTUKOB Ha Uccnenosarenbckas
OpraHu3M B XOJI€ JICUCHUS pabota «Or1eHka
KUBOTHBIX; 1IN M 3a/1a91 KauecTBa MOJIOYHOM
BeTepuHapuu. bruorexnonorus POTYKITAN.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CEJICKIIHNH. [IpakTuyeckas padora

buorexHoJoruu B
PAaCTCHHUECBOJACTBE

I'mopunuzanus. opmer oTdOpAa.
OCHOBHBIE HaIPABJIECHUS

«BpIpammBaeM ropox.
Kak nposectn




(10 v)

CEJICKIUHN: YIIyUIICHHUE
YPOKaWHOCTH, YCTOMYUBOCTH K
OMOTHUYECKUM U a0UOTUYECKUM
dhaxkTopam.

OCHOBHBIE MOJXO/IbI CEJIEKIINH U
OMOTEXHOJOTUH KYJIbTYPHBIX
pactenuii, [ mbpuauszanus,
OTJIaJIeHHas THOpUIn3aIus,
HCKYCCTBEHHBIN 0TOOD, TETEPO3HUC,
TpaHchopMalysi, MyTareHes,
T€HETUYECKOE PEJAKTUPOBAHUE).
Uctopus cenekunu B Poccnu n
MHUpE, UCTOPUS PA3BUTHS
BAKHEHIINX COPTOB KYJIbTYPHBIX
pPacTEHUM.

Kak uenoBek moxer
MOJIU(PUIIUPOBATH PACTCHUS?
['ennas nnxenepus pacteHuu: Uto
TaKoe reHEeTUYECKass NHKCHEPUS
pacteHuil. TpaHCrEHHBIE PACTEHUS.
Mertoabl nonyudenus. O6pazoBaHue
OIyXOJIEW Y PACTECHUM.
Arpo0bakrepuanbHas
Tpancopmarusi: Ti-1Ia3MuIbI.
I'ensr T-IHK. MonekyisipHo-
F€HETUYECKUE MEXaHU3MBI
TpaHchopmanuu. ['eHeTnueckoe
penaktupoBanue. COBpeMEHHBIE
MOAXO/IbI U IOCTHUKEHHUS
F€HETUYECKOTO PEJIaKTUPOBAHUS
pPacTEHUM.

EcTb 1m u3Hb B poOupke?
buotexHo0rUs KyJIbTYpPHBIX
pacTeHUM.

CKpEIUBAHUE Y
ropoxay.
[IpakTuueckas padora
«I"eHOMHBIE HO>KHUIIBI
(MonenupoBaHUe
pabOoThI CUCTEMBI
CRISP-Cas).
HUccnenosarenbckas
pabota «BripamBanue
pacTeHuil B MpoOHpKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3yJbTaTaMu
IPEIbITYIINX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
UTATEIbHBIX
pacTBOPOB IS
pacTeHuil).




