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AHHOTaHl/Iﬂ K paﬁoqeﬁ nporpamme BHeypO‘IHOﬁ JACHATCIIbHOCTH

buojaorus 5-9 kinacce «HpOeKTHO-I/ICCJIeIIOBaTeJIbCKaﬂ ACATCIbHOCTD»

«IIporpamma pa3zpaboTaHa B COOTBETCTBUM C TpeboBaHUAMU DeepanbHOTO
rOCyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHus,
OpUEHTHUPOBaHA Ha o0ecreyeHue NHANBUAYATbHBIX TOTPEOHOCTEN 00yUaromuXcs U
HaIpaBJeHa Ha IOCTH)KEHHUE MIaHUPYEMbBIX Pe3yJIbTaTOB OCBOEHUS TPOrPAMMBI
OCHOBHOT'0 00I1IeT0 00pa30BaHus ¢ yU€TOM BbIOOpa yH4aCTHUKAMH 00pa30BaTEIbHBIX
OTHOIIEHUH KypCOB BHEYPOUHOU 1E€ATEIBHOCTU. DTO O3BOJIIET 00ECIEUUTh EAUHCTBO
o0s3arenpHbIX TpeboBanuii @I'OC Bo BceM MPOCTPaHCTBE MIKOJIBHOTO 00pa30BaHus: HE
TOJIKO Ha YPOKE, HO U 32 €ro IpeeIaMHu.

AKTyaJIbHOCTb peaju3aliy JaHHOW IIPOrpaMMbl 00YCIIOBIIEHA CAaMOH OCOOEHHOCTBIO
IIPOEKTHO-UCCIIEN0BATEIBCKON NEATEIBHOCTH. JTa AEATEIBHOCTD JIEKUT B OCHOBE
NI03HABATEJILHOTO MHTEpECAa peOCHKa, SABJIAETCS 3aJJI0TOM YMEHUS INIAHUPOBATH JIFOObIE
JNEHUCTBUS U BAKHBIM YCIIOBUEM YCIEIIHOW peanu3anuu uaeil. JIroobie n3MeHeHus
COBPEMEHHOI'0 OOIIECTBA CBA3AHBI C MPOCKTAMU U UCCIIEIOBAHUSAMH — B HAyKe,
TBOpUYECTBE, OM3HECE, 00IIECTBEHHOM KU3HU. [103TOMY Ba’KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU 00yYarouierocs sBiseTcs: JOpMUPOBAHUE OCHOBHBIX HABBIKOB IIPOEKTHO-
UCCIIE0BATEIBCKOMN NEATEIBHOCTH.

[Tporpammoii npeaycMoTpeHo GOpMUPOBAHUE COBPEMEHHOTO TEOPETHUECKOTO YPOBHS
3HaHWH, a TAK)KE U MMPAKTUUECKOTO OMBITa PaOOTHI C TA0OPATOPHBIM 000PYIOBAHUEM,
OBJIQJICHUE MTPUEMAMU UCCIIEA0BATEIIbCKON IEATeTLHOCTH. METO bl OpraHu3aIuu
00pa3oBaTeNbHON U HAYYHO-HCCIIEIOBATEIBCKOM JAESITEIIbHOCTH TPEIyCMaTPUBAIOT
dbopmupoBaHre y 00yJaromuxcsi HECTaHAAPTHOTO TBOPUYECKOT'O MBIIIJICHUS, CBOOOIBI
CaMOBBIPKCHHUS U WHIUBHUIYTBHOCTH CYKJICHUH.
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COJIEP’KAHUE

[HosicHuTeIbHAS 3aNIMCKA

AKTyaJIbHOCTh U Ha3HAYEHHE MPOTPAMMBbI

BapuanTsl peanuzanuu nporpaMmmsl U GOpMBbI IPOBEICHUS 3aHATUN
B3aumocBs13b ¢ mporpaMmoii BOCIIUTAaHUS

OcoOeHHOCTH pabOTHI Mearora Mo NporpaMme

Conep:xaHue Kypca BHEYPOUHOM 1eATeIbHOCTH

Monyns «Kak >KHBOTHBIC M pACTEHUS IPUCIIOCA0TMBAIOTCS (IBOIIOIMOHHAS SKOJIOTHS)
5-6 kiaccel (34 yaca)

Monynbs «OCHOBBI pacTEHHEBOICTBAY 7-8 Kilacchl (68 yacoB)

Monyinb «buorexHoaorun» 7-8 kiaaccel (68 yacoB)

Monyns «MonekyisipHble OCHOBBI (hr3roioruu U hapmakosorun» 9 kiace (68 yacon)
Monyiabs «MonekyisipHbIe OCHOBBI ceekium» 9 kiace (68 yacon)

Ilnanupyembie pe3yJIbTaThl OCBOCHHUSI KypCca BHEYPOUYHOM 1esITeJIbHOCTH
JIMYHOCTHBIE PE3yJIbTaThI

MeranpenMeTHbIE pe3yJIbTATHI

[IpenmMeTHbIE PE3YIBTATHI

TemaTnueckoe MJIAHMPOBaAHME

Monynb «Kak )kMBOTHBIE M paCTEHHSI TPUCTIOCAOINBAIOTCS (IBOIIOIIMOHHAS KOJIOTH)
5-6 xnaccer (34 gaca)

Mopynb «OCHOBBI paCTEHHEBOACTBA» 7-8 Kitacchl (68 4acoB)

Monyne «buotexHnonorun» 7-8 kiaccel (68 4acoB)

Monyns «MonexynsgpHble OCHOBBI (PU3HOJ0TUU U (hapMakosorumn» 9 kmacce (68 yacon)
Monynb «MosiekyJsipHbIe OCHOBBI ceslekim» 9 kinace (68 yacon)
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HOHCHI/ITE.JIBT-IA}[ 3AIINCKA

AKTyaJlbHOCTh W Ha3HayeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHMsl, OPUEHTUPOBAHA Ha oOOecIeuYeHUe
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBaHuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMs: HE TOJIBKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ peali3allii  JaHHOM  mporpamMMbl  OOycCJOBJ€HAa  caMoOu
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO UHTEPECa peOeHKa, ABJISETCS 3aJI0TOM YMEHHUSI TUIAHUPOBATh
TO0BIE IEUCTBUS U BAXKHBIM YCIIOBHUEM YCIICITHOM peasn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBSI3aHBI C MPOEKTaMU M HUCCICAOBAHMSIMU — B HaykKe,
TBOpYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromierocsi siBiasiercss (OPMUPOBAHHE OCHOBHBIX HABBIKOB MPOEKTHO-
MCCJIEI0BATENbCKON JEATEIBHOCTH.

[Tporpammoii npenycMoTpeHo GOpMUPOBaHHWE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HaHWUW, a TaKXe U TMPAKTUYECKOro OmbiTa paboTel ¢ 1abOpaTOPHBIM
000OpyZI0BaHUEM, OBJIAJICHUE TMPUEMaMH HCCIEI0BATEIbCKON NESITeIbHOCTH. MeTombl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOyYalOUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monHOro y4era MOTPEOHOCTEM ydalmuxcsi B MNPOrpaMME HCIOJIb3YEeTCs
nudepeHIIMPOBaHHBIA TMOAX0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMYCHUIO
MOTPEOHOCTH B MHANBUIYATLHOMN, HHTEIICKTYAIbHOM U MTO3HABATEIILHON JESTEIHHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpamMma cranet BOCTpeOOBaHHOM
B IIEPBYIO Ouepellb IIKOJIbHUKAMH, KOTOpbIE MMEIOT CTOMKUU HHTEpEC U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydaiuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
nesTenbHOCTH. TakuMm 00pa3oM MPOUCXOAUT (OPMHUPOBAHWE TIO3HABATEIHHOU W
MPO(ECCUOHATIEHON COCTABIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesIeHun
OyayIiero >KM3HEHHOTO IMTyTH U B MPO(HeCCHOHATBFHOM BBIOOPE MOCTIE OKOHYAHUS IITKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKEJIaHUE MTKOThHUKA
K MO3HAaHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U
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MOJIyYEHUI0O HOBBIX B TOM YHCJIE MPAKTHYECKHMX HABBIKOB, a TaKXE€ MOTHUBUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[Iporpamma HalenieHa Ha MOMOIIL PEOCHKY B OCBOCHHU OCHOB OpTraHM3alluu U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEA0BATEILCKON ACSTEIBHOCTH, a TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCJIE0BAHUEM WM MpOoeKToM. [IporpamMma momoeT mIKOIBHUKY B Oosiee TiTyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN 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 NPOJBUKEHUE K KEITAEMOMY PE3YJIbTATY;

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

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K Uy>KUM B3IJIAJ1aM U UJIesIM, 0(pOPMIIEHHBIM
B paboTax Jpyrux JOJEW, IpPYruX aBTOPOB — BJAJENbLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOrO  BBICTYIUIGHMS — @epel  OOoJIbIION  ayJUTOpHEH,
apryMEHTUPOBAHUS M OTCTAWBaHUS CBOEH TOYKM 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTHUX B CBOEH MpaBOTE, MPOABMKEHUS 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 mporpaMma paccuuTaHa Ha padoOTy CO IIKOJIbHUKaMH 5-9 KIaccos.
[legarory Ba)kHee aKIIEHTHUPOBATh CBOE BHHMaHUE HE CTOJILKO Ha KaueCTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUalIUIiCs MOy4yas 3HaHUS B TOM
YHCJIC U Yepe3 BHIMOJHEHHE MPAKTUUECKOTO 3a/1aHus, AeJial BHIBOABI U YMO3AKIIOUEHUS
HA OCHOBAaHMM CBOErO HCCIEAOBAHMS, YYWICS CpaBHHBATh €ro pe3yJbTaTbl C
TEOPETUYECKUM MATEPUAJIOM U UCCIIEIOBAHUSIMU JIPYTUX IIKOJLHUKOB. Takum 00pa3om,
HIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEA0BATENHLCKON IESITEIbHOCTU U MPUOOpETET
HABbIK KPUTUYECKOTO OTHOILEHHUS K MaTepuay.



TOUKA \!Pocm

[Iporpamma pa3dbuTa Ha MOIYJH, KOTOPbIE MOTYT OBITH HCIIOJIB30BaHBI JINOO
4acTU4HO, JMO0 monHocThio. Tak wmonynb «Kak KMBOTHBIE W paCTEHHUA
PUCTIOCA0INBAIOTCS (IBOJIIOLMOHHASA AKOJIOTHS) MPEANoiaracTcsl Al U3y4eHHUsS B 5
wmm 6 kigacce B TeueHue oxHoro roga (34 uwaca B rox). Moayau «OCHOBBI
pacteHueBoACTBa» M «buorexHonorus» paccuutaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-X JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTOpoMm ciydae BO3MOXHO MpOXOXACHHE o00omx wMomyned («OCHOBBI
pacTeHueBoACTBa» B 7 miu 8 kitacce, «buorexnonorun» B 7 uinu 8 kiiacce). AHaIOTUYHO
Moayu «MoJeKyIspHbIe OCHOBBI (PM3HOIOTHU U (DapMakosorum» U «MoJIeKyIsIpHbIC
OCHOBBI CEJIEKIIMI» PACCUUTaHbl HA 68 YaCOB U MOTYT OBITh PEATM30BaHbI B TEUCHUH 2-
x et (o 34 yaca B ron) wiu B TeueHuu | roma (68 vacos B ron). Bo BTopom ciydae
BO3MOXHO TPOXOXKJIeHUE 000ux Momayne («MoyeKyJspHble OCHOBBI CEJIEKIUU» B &
KJacce, «MoJeKyspHble OCHOBBI (pr3ronoruu u papmakonorun» B 9 kiacce).

MoXHO PEKOMEHJIOBAaTh HCIMOJB30BaTh MoAyiau «Kak >XKMBOTHbIE U PaCTCHUS
npucnocabauBaTcs», «OCHOBBI  pPAaCTEHUEBOACTBA», «MOJIEKYJIspHbIE OCHOBBI
CEJICKIIMMU» B KaueCTBE HEMPEPHIBHOTO 00pa3oBaTeNbHOTO IKKIa (5-9 kinacc no 1 yacy B
HEJIEeNI0) JJIA KJIACCOB arpoOMOTEXHOJIOrMYeckor HampaBieHHoctu. Moaynu «Kak
KUBOTHBIE M pACTEHHUs MpucrocabiuBaroTcs», «buorexnomornm» u «MoNeKyIsIpHbIC
OCHOBBI (PU3HOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbHOIO
mukiaa (5-9 kmace mo 1 wacy B Hemenmro) JUIS KJIACCOB OHMOTEXHOJIOTMYSCKOTO WIIH
MEIUIIMHCKOTO HAPaBICHUH.

B3aumocBsa3b ¢ mporpammor BocnutaHus. [Iporpamma kypca BHEYpOYHOU
NesTEeIbHOCTH pa3paboTaHa ¢ Y4eTOM PEKOMEHJAIMKA TMPUMEPHON MPOTpaMMBI
BOCIIUTAHMUS, YIUTHIBAET MICHUXOJIOTO-TIEAAarOrMueCKre 0COOEHHOCTH JIAaHHBIX BO3PACTHBIX
KaTeropuii. TO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYaIONIYI0 U BOCIHUTATEIBHYIO
JeSITENBHOCTD ME1arora, OPUEHTUPOBATH €€ HE TOJbKO Ha MHTEJJIEKTyaJllbHOE, HO U Ha
HPaBCTBEHHOE, COLUATIBLHOE pa3BUTHE peOEHKa. DTO MPOSIBISIETCS:

— B MPUOPHUTETE JTUYHOCTHBIX PE3YyJIbTATOB peaM3aIi MPOrPaMMbl BHEYPOUHOM
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOI Mporpamme
BOCITUTAHUS;

— B BO3MOYXHOCTH KOMIUIEKTOBAHHUSI PAa3HOBO3PACTHBIX TPYII JJI OpraHu3aIuu
npo(OpPUEHTAIIMOHHONW  JEATEIbHOCTH IIKOJIBHUKOB, BOCIUTATEIbHOE 3HAUYEHHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOM MpOrpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (opMax B3aHATHH IS IIKOJHLHUKOB, O00ECIIEUYNBAIOIINX
OOJIBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TMEJaroroM W JIPYTUMHU J€TbMHU
JeSITENBbHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIIbIX OOLIHOCTEM,
KJIIOUYEBOE 3HAYEHUE KOTOPBIX JUJII BOCHUTAHUS TOJYEPKUBAETCS MPUMEPHOU
MPOrpaMMON BOCITUTAHUS.
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Oco0enHocT padoThI yYnTe s 0 MPpOorpaMme. 3agadya y4yuTesasi COCTOUT B TOM,
9TOOBl  CONMPOBOXKJATh TMpolLecc Mpo(hecCHOHATbHON OpUEHTAMU  IIKOJIbHHKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SBISIETCS JIMYHOCTHOE pa3BUTHE ydamerocs. JIMYHOCTHBIX pe3yJIbTaToB
YUUTEIb MOXET JIOCTHYb, YBJIEKas YYEHHMKa COBMECTHOM M HMHTEPECHOH UM 00OUM
NEeATEIbHOCThIO,  YCTaHABIMBAasT  BO  BpeMs  3aHATHA  J0OpOXKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAsA 3aHATHS IEHHOCTHBIM CO/ICPKAHHUEM.

[IpumepHas cxema NpOBEACHUS 3aHATUHI 10 IPOrpaMMe:

1. OOBsicHeHHE TEOPETUUECKOTO MaTepuaa 1o TeMe.

2. TlogroroBka K OSKCIEPUMEHTAJIbHOMY 3aHATHIO, OOCYKIEHHE OOBEKTOB IS
IPAKTUYECKOTO 3aHITHS.

3. IlpoBeneHne MpakTUYECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOEHUE METOHOIOTHH
JAHHOTO SKCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTh JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
OOCYyIUTh OOBEKTBI, KOTOpblE YUYEHUK OyIeT UCClenoBaTb, COCTABUTh IUIAH
HKCIIEPUMEHTA.

5. IloMoub yuYeHHKY POAHAIU3UPOBATH PE3YNITATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENbCKON NEATEIbHOCTH IKOJIbHUKOB
MOXHO B TMPOIECCE 3allUThl MMM CBOMX pabOT B paMKax LIKOJIbHOW HAy4yHO-
MPaKTUYECKON KOH(PEPEHIIUH.

IINIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOH JESTEJbHOCTHU

3aHsaTHS B paMKax NPOrpaMMbl HaMpaBieHbl Ha OOCECIEUYCHHE JOCTHIKCHHUS
IIKOJIbHUKAMU  CIIEAYIOIIMX  JIMYHOCTHBIX, METANpPEAMETHBIX W  IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB.

JINYHOCTHBIE pPe3yJIbTATHI:

B cghepe epadsxcoanckoco eocnumanusii TOTOBHOCTb K KOHCTPYKTHBHOM
COBMECTHOM JIESITENBHOCTH IIPU BBITIOJIHEHUHU UCCIEAOBAHUN U MIPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAaHHUIO U B3aUMOIIOMOUIH.

B cghepe nampuomuueckozco 6ocnumanus: OTHOIIEHUE K OMOJIOTUHU KaK K BaXKHOU
COCTAaBJISIFOLIEN KYJIBTYpPbI, TOPAOCTh 32 BKJIAJ POCCUUCKHX M COBETCKUX YYEHBIX B
pPa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco ocnumanus: TOTOBHOCTb OLIEHHUBATh
MOBEACHUE M IIOCTYIIKA C MO3WIMU HPABCTBEHHBIX HOPM H HOPM DKOJIOTMYECKON
KYJIbTYpbI; TOHUMaHHUE 3HAYMMOCTH HPAaBCTBEHHOTO aCIIEKTa JACSATEIIbHOCTU YEJIOBEKA B
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MEAMLIMHE U OMOJIOTHH.

B cgepe scmemuueckoeo 6ocnumanus: TIOHUMaHWE poOJIU OHOJOTMH B
(OopMUPOBAHUHU ICTETUYECKON KYIbTYPbI JUUYHOCTH.

B cgpepe @uszuueckoco eocnumanus, Gopmuposanus Kyaibmypvl 300po6bs U
IMOYUOHANLHO2O ONa20NOAY4UsA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO U
YCTaHOBKA Ha 3/10pOBbIil 00pa3 KHU3HU (30pOBOE MUTAHUE, COOIIOIEHINE TUTHEHUYECKIX
IPaBUJI U HOPM, cOaTaHCUPOBAHHBINA PEXKUM 3aHIATUH U OT/bIXA, peryisipHas pu3ndyecKas
aKTUBHOCTD); OCO3HAHME MOCTEACTBUIA U HEMPUITHE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOTOJIsl, HApKOTHKOB, KypeHHME) M UHBIX (QopM Bpeaa misid (U3HYECKOTO U
MICUXUYECKOTO 3J0POBBS; COOIIOJEHUE MpaBUJ O€30MACHOCTH, B TOM YHMCIIE HaBBIKU
0e30macHOro MoBeJCHUsI B MPUPOJIHOM cpefie; cPOPpMUPOBAHHOCTh HaBbIKA Pe(IEKCHH,
yIpaBjeHHE COOCTBEHHBIM 3MOLMOHAIIbHBIM COCTOSIHUEM.

B cghepe mpyooeozo éocnumanus: akTUBHOE y4acTHE B PELLICHUU NMPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas) OMOJIOTMYECKOM M 3KOJOTUYECKOU
HaNpaBJIE€HHOCTH, MHTEPEC K MPaKTUYECKOMY H3YUYEHHIO NPOQECcCHil, CBA3aHHBIX C
OMOJIOTHEH.

B cepepe sxonocuueckoco  6ocnumamnus:  OpPUEHTALMsl HAa INPUMEHEHHE
OMOJIOTMYECKUX 3HAHUN TIPU PEILIEHUH 33]1a4 B 00JaCTH OKPY>KaIOIIEH Cpeibl; OCO3HAHUE
HKOJIOTMUYECKUX MPOOJIEM U MyTeH UX pelIeHUs]; TOTOBHOCTb K YYaCTHUIO B MPAKTUUYECKON
NEATEIBbHOCTH 3KOJOTMYECKON HAIPABICHHOCTH.

B cgepe nonmumanus yemnocmu HayyHO20 NO3HAHUA: OPUEHTALUS Ha
COBPEMEHHYI0 CHCTEMY Hay4HbIX IMPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aUMOCBS35X YEJIOBEKAa C MPUPOJHOM M COLUMAIBHOU CPENON;

MOHUMAaHUE POJIU OMOJIOTHYECKON HAyKH B (DOPMUPOBAHUM HAYYHOTO MHUPOBO33PECHHS;
pa3BUTHE HAY4YHOU JIFOOO3HATEILHOCTH, MHTEpECa K OMOJOTUYECKOW HayKe, HABBIKOB
MCCJIEI0OBATENLCKOM e TETLHOCTH.

B cgpepe aoanmayuu x usmeHAOWUMCS YCAOBUAM COYUATLHOU U NPUPOOHOU
cpedvl: a7CKBaTHAas OICHKA HM3MCHSIOIIMXCS YCJIOBUH; TMPUHATHE PCIICHUS
(vHAMBUAYaTbHOE, B TPYMIE) B M3MEHSIONIMXCS YCIOBUSX HAa OCHOBAaHWHM aHAN3a
Ouonornyeckor nHPpOpMaIMY; TUIAHUPOBAHUE  JICHCTBUHA B HOBOM CHTYyaluu
Ha OCHOBAHHH 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeameTHbie pe3yJbTaThl:

B cghepe osnaoenus ynusepcanbrvimu yuebHbIMU NO3HABAMENbHBIMU OCUCTBUIMU.
ba3oBbl€ JIOTHYECKHE IEUCTBUS:
® BBUIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OUOJIOTHYECKUX
00BEKTOB (SIBJICHHI);
® VYCTaHaBJIMBATh CYIIECTBEHHBIM MpPU3HAK KiIacCU(PUKALMK OUOJIOTHYECKUX
00BEKTOB (SIBJICHHH, TPOILIECCOB), OCHOBAaHUS Il OOOOIIEHUS U CpaBHEHUS,
KPUTEPUH TPOBOIUMOTO aHAJIN3A;
® C y4€TOM MPEIJIOKEHHON OMOJIOrMYeCKON 3ajjauM BBISBISTH 3aKOHOMEPHOCTU U
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MPOTUBOPEYHS B paCCManHBaeMH§ dakTax W HAOMIOJAEHUSAX; MpeaiaraTh
KPUTEPUH JIJIS1 BBISBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
BBISBJIITH  IeUUIUTHl WH(OpMAIMK, JaHHBIX, HEOOXOAUMBIX [IJIs PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;
BBISIBJISITh  TTPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU  HM3YYCHUH OHOJOTHYECKHUX
SBJICHMA W TIPOIIECCOB; JENaTh BHIBOABI C HCIOIB30BAHUEM JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHUH, YMO3AKIIOUEHUN TI0 aHAJIOTHH, (JOPMYITHPOBATH
TUIIOTE3bI O B3aUMOCBSI3SX;
CaMOCTOSITEJIbHO BBIOMPATH CIOCOO pEIICHUs Yy4eOHOM OHOJIOTHYECKOM 3ajiauu
(cpaBHUBaATh HECKOJILKO BapMAHTOB PEIICHMS, BRIOUpATh HauboIee MOIXOISAIINI
C YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUER).

bazoBbIe HCCIEIOBATEILCKUE ACHMCTBUS:

MCTIOJIb30BaTh BOIIPOCHI KaK UCCIICOBATEILCKUI HHCTPYMEHT TIO3HAHWS,
(GopMyIUpPOBaTh BONPOCHL, (UKCHPYIOIIHME pa3pblB  MEXKIY pEalbHbIM U
KEJIaTeIbHBIM  COCTOSHHEM  CHTyalWd, OOBEKTa, MW  CaMOCTOSTEIHHO
yCTaHaBIIMBATh KICKOMOE U JIAHHOE;

dopMupoBaTh  THUMOTE3y OO0  HWCTHHHOCTH  COOCTBEHHBIX  CYXICHHIA,
apryMEHTHPOBATH CBOIO TIO3HIINIO, MHEHHUE;

MIPOBOIMTH MO CAMOCTOSATEIBLHO COCTABIICHHOMY TUIaHy HAOIOICHHUE, HECITOKHBIH
OMOJIOTMYECKHI 3KCIIEPUMEHT, HEOOJIBIIOE HCCACAOBAHUE IO YCTAHOBJICHHUIO
0COOEHHOCTEH OHMOoIOrn4eckoro o0breKTa (TIporecca) H3y4eHus,
NPUYUHHO-CJICICTBEHHBIX CBS3CH W 3aBUCHMOCTEH OWOJIOTMYECKUX OOBEKTOB
MEXTy COOO0M;

OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OpMAIMIO, MOJIYYEHHYIO B
X0JI€ HaOII0ICHUS U KCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBATh OO0OOIIEHUS W BBIBOABI IO pe3yJbTaTaM
NPOBEAEHHOIO HAOMIOACHUS, SKCIIEPUMEHTa, BJIAJETh WHCTPYMEHTaMH OLEHKU
JOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 0000IEHUM;

IIPOTHO3UPOBATHh BO3MOXKHOE JTabHEHIIIee pa3BUTHE OMOIOTMUECKUX MPOIIECCOB U
UX TIOCJIEJICTBUSI B AHAJIOTUYHBIX WM CXOIHBIX CHUTYaIlUsX, a TaKKe BBIABUTATH
MPEIOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ nuadopmalmei:

NPUMEHATH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3alpOCHI MPU TMOUCKE U 0TOOpe
Ounonornueckod WHGOpPMANMKM WM JaHHBIX W3 MCTOYHHKOB C Y4ETOM
peAJIOKEHHON yueOHOM OMOJIOTUUECKOM 3a/1auu;

BBIOMpATh,  aHAJM3UPOBATh, CUCTEMAaTHU3UPOBAaTb W  HUHTEPIPETUPOBATH
O10JIOTNYECKYI0 HHPOPMALIMIO PAa3TUYHBIX BUIOB U ()OPM MPEICTABICHUS;
HAXOJUTh CXOJHbIE apTyMEHTHI (MIOATBEPKAAIOIINE UITH OTIPOBEPraroife OaHy U
Ty K€ UJIe10, BEPCUIO) B Pa3IMYHBIX UH(OPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (JOpMY MIpeICTaBICHUS MH(OPMALIUU U
WJUTIOCTPUPOBATH pelIaeMble 3aa4l HECTOKHBIMUA CXEMaMHU, TuarpaMMaMu, HHOM
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rpadKoi U MX KOMOMHAIIUSAMU; \

OIICHWBAaTh HAAE&KHOCTh OHOJOTHYECKOW HWH(POpPMAIMH TIO  KPUTEPHSIM,
NPEI0KCHHBIM YUUTEIIEM WA CHOPMYITUPOBAHHBIM CaMOCTOSITEIILHO;
3allOMUHATh U CUCTEMAaTU3UPOBATh OMOJIOTHIECKYIO HH(DOPMAIIHIO.

B chepe osraoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUSHLIMU OeUCMEUIMU
OO6mienue:

BOCIPUHUMATH U (POPMYIIMPOBATH CYKJIEHHUS, BBIpaXKaTh IMOIIMHU B MIpoLIecce
BBIINOJIHEHUS TPAKTUUECKUX U JJAOOPaTOPHBIX padoT;

BbIpaxaTh ce0s1 (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U MIMCbMEHHBIX TEKCTAX;
pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHMS, [OHMMATh 3HAYECHHE
COLIMAIBHBIX 3HAaKOB, 3HaTh W PAClO3HABATh MPEANOCHUIKA KOH(PIMKTHBIX
CUTYyallui U CMATYaTh KOH(IMKTHL, BECTU IEPErOBOPHI;

NOHUMAaTh HAMEPEHHsI [JPYIHUX, IPOSBISTh YBAXKUTEIBHOE OTHOILIECHHE K
co0eceTHUKY U B KOPPEKTHOU (popme (HOopMyIHpOBATH CBOU BO3PAKEHUS;

B XOJI€ IMajora W/uiv AUCKYCCUU 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM
OMOJIOTUYECKOM TEeMbl M BBICKA3blBaTh WJAEH, HAECICHHbIE Ha pEIICHUE
OMOJIOrMYeCcKOH 3a7jauu U MoAAep KaHue 0JIaroXenaTeIbHOCTH OOIICHNUS;
CONOCTABIIATh CBOM CYXIEHUSA C CYXACHUSAMHU JPYTUX YYaCTHUKOB JUAJOra,
OoOHapyKUBaTh Pa3INYUs U CXOJACTBO MO3UIUH;

nyOIMYHO TPEJCTaBISTh PE3YJIbTaThl BBINOJIHEHHOTO OMOJOTHYECKOrO OIIbITa
(3KCTIepuMeHTa, UCCIIeI0BaHUSs, IPOEKTA);

CaMOCTOATCIIBHO BBI6I/IpaTB (1)OpMaT BBICTYIIJICHHA C y‘IéTOM 3aJiad MMpE3CHTal 1
0cOoOeHHOCTEH ayauTopun M B COOTBCTCTBHMM C HHM COCTABJIATb YCTHBIC H
IMHUCBbMCHHBIC TCKCTBI C UCITIOJIb30BAHUEM HNIIJIIOCTPATHBHBIX MATCPHUAJIOB.

CoBMecCTHAas IeITEILHOCTD (COTPYIHUYECTBO):

MOHUMAaTh M WCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM W WHIWBUIYAIbHOU
paboTHI MPU PEIICHHH KOHKPETHOM OHMOJIOTHMYECKON IMpoOJIeMbl, 000CHOBBIBATH
HEO0OXOIMMOCTh MMPUMEHEHHSI TPYNIOBBIX (HOPM B3aMMOJICHCTBHSI TIPH PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4H;

PUHUMATH 11€1h COBMECTHOM JIEITEIbHOCTH, KOJUIEKTHBHO CTPOUTH ACHCTBUS T10
e€ JOCTIKEHHUIO: PACIpeesaTh PO, JOTOBapUBAThCS, 00CYKIaTh MPOIECC U
pe3ynbTaT COBMECTHON pabOTHI;

yMeTh 000011aTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISTH TOTOBHOCTH
PYKOBOJIUTb, BBITTOJHSITE MIOPYYCHHUS, TOAUNHITHCS;

MJIAHUPOBATH OPTAaHU3AIMIO COBMECTHOW pPAaOOTHI, OMpENENsITh CBOIO POJb (C
y4€TOM TPEANOYTEHUM M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOCHCTBHS),
pacnpenensiaTh 3a7aud MEX]y WIeHaMH KOMAaHbl, y4acTBOBAaTh B T'PYIIOBBIX
dopmax paboTel (0OCykIeHMs, 0OMEH MHEHUSIMU, MO3TOBBIC IIITYPMbI U UHBIE);
BBITIOJTHSTH CBOIO YaCTh pa0OThI, IOCTUTATh KAY€CTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPOBATH CBOU JCUCTBUS C IPYTUMHU YICHAMHU KOMaH/bl;
OIICHWBATh KA4eCTBO CBOETO BKJIaJa B OONIMH MPOMYKT MO KPUTEPHUSIM,
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CaMOCTOSITEIILHO chopMyTUPOBAHHBIM y4aCTHUKaMU B3aUMOJCHUCTBUS,
CPaBHUBATDH PC3YJIbTATHI C I/ICXO,Z[HOﬁ 3az[aqep”1 1 BKJIaJd KaXJI0T'0O 4JICHA KOMAaH/bl B
JIOCTHKEHHE PEe3ylbTaTOB, pa3leyiiaTh cepy OTBETCTBEHHOCTH M MPOSBISATH
T'OTOBHOCTD K IIPCIOCTABJICHHUTIO oT4uéTa Iepeca rpynnoﬁ;

OBJAJECTh CHCTEMOM YHHBEPCAIBHBIX KOMMYHMKATHBHBIX JEHCTBUM, KOTOpas
O6CCH€‘IHB&€T C(bOpMHpOBaHHOCTI) COOUAJIBbHBIX HABBIKOB WM OMOIIMOHAJIBHOTO
HUHTCJIJICKTA INKOJIBHHUKOB.

B cgepe oenadenus ynusepcanvHuiMu yueOHLIMU peSYIAMUBHLIMU OCeUCBUAMU.
CamoopraHu3anus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUST B KU3HEHHBIX M Y4YEOHBIX CHUTYaIlUsX,
UCTIOJIb3Ys OMOJIOTUYECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3IUYHBIX MOAX0/IaX TPUHATHS PEIICHUH (MHAUBUyaIbHOE,
IOPUHATHE PELICHUS B IPYIIE, IPUHATHE PEIICHUN TpYyNIoN);

CaMOCTOSITEJIbHO COCTAaBJISATh AQJITOPUTM pEIIeHHUs 3aJayd (UM €ro 4acTh),
BBIOMpaTh CHoco0 pemieHus: ydeOHOM OuoJoruueckoil 3amadyd ¢ y4eTom
UMEIOUINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATH
IpeIaracMple BApUaHThI PELICHUM;

COCTaBIIAITh IUIAaH JAeWCTBUHA (IUIaH peaNu3allid HaMEYEHHOTO allroOpuTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBIM anropuTM C YYETOM TOTYYCHUS
HOBBIX OMOJIOTHYECKHUX 3HAHUI 00 M3y4aeMOM OMOJIOTHYECKOM OOBEKTE;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CamMokoHTposIb (pedaekcus):

BJIaJIeTh CII0COOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIIUH U pedIeKCHH;

JaBaTh aIEKBaTHYIO OLIEHKY CUTYallu U Mpeajiarath IuiaH €€ U3MEHEeHMS;
YUUTHIBaTh KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH
pemieHny  y4yeOHOW OHMOJIOTMUECKOW 3aJaud, aJanTHpOBaTh pEIIeHHE K
MEHSIOIMCS 00CTOSATEIHCTBAM;

OOBSICHATh IPUUMHBI TOCTIKEHUS (HEAOCTH)KCHHS) PE3YJIbTaTOB JCSATEIbHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIBITY, YMETh HAaxOJWTh TO3UTHBHOE B
MIPOU30LIEAIIEN CUTyal1H;

BHOCUTb KOPPEKTHBBI B JESTENIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBILIUXCS CUTYallMi, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;
OLICHHMBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM.

OMOIMOHAJILHBINA MHTEIIEKT:

pasyinyath, Ha3bIBaTh WU YMPABIATH COOCTBEHHBIMHU SMOLMSIMH M IMOIUSIMHU
TIPYTHX;

BBISIBJISITh U QaHAIU3UPOBATH IPUYMHBI YMOILIH;

CTaBUTH ce0s1 Ha MECTO JIPYroTo YeJIOBEeKa, IOHUMATh MOTUBBI 1 HAMEPECHHUS
ApYroro,

PEryaupoBaTh croco0 BbIPAXKEHUS SIMOLIUM.

[Ipunsitue ceds u Ipyrux;
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® OCO3HAHHO OTHOCHUTLCA K APYTOMY IICHOBCK}/, €0 MHCHUIO,

® [pU3HABaTh CBOE MPaBO Ha OMIMOKY U TAKOE K€ MPaBO JIPYToro;

® OTKPBITOCTb ce0e U APYTUM;

® O0CO3HaBaTb HCBO3MOKXHOCTb KOHTPOJIHUPOBATH BCé BOKPYT,

® OBJAJETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYISATUBHBIX JEHCTBUIA, KOTOPAS
obecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
IIO3U NI HUA J'II/I‘IHOCTH), U XN3HCHHBIX HABBIKOB JIMYHOCTHU (yr[paBJIeHI/ISI 00601?1,
CaMOJUCHHUIUIMHBI, yCTOMUUBOTO TTOBEICHHUS ).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS POTPAMMBbI
B no3naBatenbHOM (MHTEIUIEKTYyaJIbHOM) cdepe:

— mnpuoOpeTeHne OmbITa UCIOIB30BAHMS METO/IOB OMOJIOTHYECKON HAYKHU C IIEJbIO
U3Yy4YeHUs] OMOJOTUYECKUX OOBEKTOB, SIBIICHUM U MPOIECCOB: HAOJIOICHUE, ONMCAHHUE,
MPOBEJICHUE HECJIOKHBIX OMOJIOTUYECKUX OIBITOB M AKCIEPUMEHTOB, B TOM YHUCIE C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U TU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB,;

— (QopMupoBaHUE YMEHUSI UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3
JIPYruX y4eOHbIX MpeAMETOB ((PU3UKHU, XUMHUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
UT. 1.);

— (¢opMupoBaHUE YMEHUN periaTh yueOHbIE 3a/laud OMOJIOTHYECKOTO COJIep KaHus,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBS3W,  IPOBOJUTH  KAUYECTBCHHBIC W
KOJIMYECTBEHHBIC PACUEThI, JIeJIaTh BBIBOJIBI HA OCHOBAHUH TOJyUYCHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEeHHS IJIAHUPOBATH YYEOHOE MCCIIECIOBAHUE WIIM MPOCKTHYIO
paboTy ¢ yueToM MOCTaBJICHHOMU 1eNu: POopMyIUpPOBAThH MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/la4d HMCCJICIOBaHUS, BHIOMpATh aJCKBATHO IOCTaBJICHHOM 1€MW METOJbI, JeNaTh
BBIBOJIBI TIO PE3YJIbTaTaM MCCIICIOBAHUS WM MPOEKTHON JACSITEIbHOCTH;

— (opmupoBanne  wuHTEpeca K  yIIyOJIeHHUIO  OWOJOTMYECKUX  3HAHUU
(npenmpoduibHas TOATOTOBKA M MpodeccrOHaIbHAsI OPUEHTAIMS) U BEIOOPY OMOIOTHU
KaK MpoUIBLHOTO MpeIMeTa Ha CTYIIEHU CPEAHEro MOJHOTO 00pa3oBaHus il OyayIiei
npodeCCUOHANILHON JeATEeNIbHOCTH, B 00JacTM OWOJIOTHM, MEAMIIMHBI, SKOJIOTHH,
MICUXO0JIOTUH, BETEPUHAPUH, CEIILCKOTO XO3SMCTBA;

— BJAJCHUE HaBbIKaMU paboThl ¢ HHPOPMAIUEH  E€CTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HOW (GopMme (B BUIE TEKCTa, TAOJWYHBIX AHHBIX,
cxeM, rpaduKOB, AWarpaMMm, MoJeNed, H300paKeHUMN), KPUTHYECKOrOo aHalu3a
nH(}OpMAITUHU U OLICHKU €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHWS CO 3HAHUSMHU JAPYTUX YICOHBIX
MIPEAMETOB; MHTEPEC K yriayOJeHUI0 OMOJIOTUYECKUX 3HAHWN U BBIOOPY OMOJIOTHMU Kak
npouIbHOrO MpeaMeTra Ha YpOBHE CpelHero oOiiero oOpa3oBaHus Mg Oyayiien
npodeccuoHanbHON AEATENbHOCTH B OOJACTH OHOJOTMH, MEIULHMHBI, 3KOJIOTHH,
BETEPUHAPHUH, CEJIbCKOTO XO3SIMCTBA, NHUIIEBOM MPOMBIIIIEHHOCTH, TCUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKUE MPEACTABICHUSI O MATEPUAITUCTUYECKON CYITHOCTH
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I€HOMOB JKUBBIX OPraHM3MOB U PECTYJIALIUIO ’IX paGOTBI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpENbl, BIUSIOMNX HA Pa3BUTHE U
CYIIIECTBOBAHME KMBBIX OPTaHU3MOB, alanTalluii K pakTopaM OKPY>KaroIle Cpeibl;

— 3HAHHUEC OCHOBHBIX ITOAXOOOB 6I/IOT6XHOJIOFI/II/I, HCITIOJIB30BaHUA €€ I[OCTI/DKeHI/Iﬁ B
COBpGMGHHOI?I ZKHU3HH 4YCJIOBCKA, OCO6€HHOCTI/I HCIIOJIb30BAHHUA ) XUBBIX OPIraHU3MOB IJIA
IMPOU3BOACTBCHHBIX HYK YCJIOBCKA,

— 3HAHHUEC OCHOBHLBIX IMOAXO0J0B CCIICKINHN U 6I/IOT6XHOJIOFI/II/I KYJIbTYPHBIX paCTGHHﬁ,
XapaKTCPHU30BaATh TCHCTHUYCCKHAU MOI[I/I(bI/IHI/IpOBaHHLIe pacTCHUA, OIICPHUPOBATH
MOHATUSAMHU, THOpUAM3ANNS, OTHAJCHHAs THOpUIU3ANMsI, WCKYCCTBEHHBIA OTOOD,
reTepo3nc, TpaHCHOpMaLHsl, MyTareHe3, FTeHETUYECKOE PEAAKTUPOBAHUE;

— IIOHHMAHUC MOJICKYJIIPHBIX MCXaHU3MOB pcain3alnunu H&CHCHCTBCHHOﬁ
I/IH(l)OpMa]_II/II/I U YMCHHUC CB06OI[HO OIICPHUPOBATE OCHOBHBIMU ITOHATHUAMU MOJIGKYJIHpHOﬁ
6I/IOJ'IOFI/II/I " ce COBpeMeHHBIX HaHpaBHeHI/Iﬁ — I'CHOMHKH, MCTAaI'CHOMUKMH, HpOTeOMI/IKI/I;

— 3HAHHUC OCHOBHBIX 3a6OJIeBaHI/Iﬁ YCJIOBCKA, MCXAaHU3MOB HX PA3BUTHUA, cnoc06ax
X JTUAarHOCTHUKU U JICUCHUA,

— (¢opMupoOBaHHE YMEHHS HUCIOJb30BaTh MOHATUHHBIN ammapar ¥ CUMBOJIMYECKUN
SI3bIK TEHETHKH, T'PAaMOTHOE TNPHMEHEHHE HAyYHBIX TEPMHUHOB, IIOHSITHH, TCOPHI,
3aKOHOB JIJII OOBSCHECHHS HAOIIOJAEMBIX OHOJOTrMYEeCKHMX OOBEKTOB, SBIICHUM U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHHUS.

B neHHOCTHO-OpHEHTAaIMOHHOM cdepe:

— 3HAaHHE, YTO MPUMCHCHHE COBPEMCHHBIX TEXHOJOTHH MOJICKYJISPHOW OHOJIOTHH
MO3BOJIAET YCIEIIHO peIlaTh TaKue 3JI000JHEBHBIC MPOOJEMBI, Kak OXpaHa
OKpY’KaroIlel Cpeibl, COXpaHECHHUE 37I0POBbsI YeJIOBEKa, KOHTPOJIb U BOCCTAHOBJICHHUE
IKOCHCTEM.
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COJEP/KAHUE KYPCA BH\EYPO‘IHOI‘/JI AEATEJIBHOCTH

Moayab «Kak ;KHBOTHBIE€ M PACTEHHS MPUCIIOCAOIMBAIOTCS» (IBOJTIOIMOHHAS
IK0JIOTHA) 5-6 Kiaaccsl (34 yaca)

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoliCTBa M CTPOCHHME >KUBBIX OpPraHU3MOB (CTpoeHHE KIeTKu). Bua, ocoOp —
OpraHu3M Kak efuHas cucrtema. Apantanuu (nmpucrnocodsenus). [lonsarue romeocrasa
®KUBOTO opranuszma. CriocoObl ero nojajiepKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. MccienoBarenbckue padbotel «Bcee
(cunubl, 6€nKku, 6epe3sl U T.11.) OUHAKOBbIE? DOTOKBECTY.

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

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

daxTophl OKpyKaroleh cpenpl (abuoTuyeckue, OMOTUUYECKHE, AHTPOIIOICHHBIE).
[Ipumepsl  aOuoTmyeckux (HAKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET,  BIIAXKHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temioy» (KyOUKHU JbAa B3BECUTh, MOJIOKUTh B YaIIKU
[letpu Ha pa3HoLBeTHYIO Oymary, uepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpee
pactasin). [IpakTudeckoe 3ansitue «YTo pacTBopseTcs B BoAe» (IKCIIEpUMEHT « Kuakuii
nom»). [Ipaktuaeckoe 3ansatue «/luddysus BemecTB B Boje (pacTBOPHI)», «JIBrkeHne
pacTBOpoB TO 1BETKY». [IpakTuueckoe 3aHstHe «Jlem tuiaBaeTr B Boje (aicOeprw,
3amep3aHue BoA0eMOB)». [IpakTudeckoe 3anstue «Jleg nmpu 3amep3aHun pacuIupsieTcs»
(pa3pyiienue kamMHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKUBBIX  OpPraHU3MOB K
abmotnueckuMm ¢aktopam. [IpucrnocoOneHnss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BIaXHOCTh W cBeT. [Ipaktmueckoe 3ansitue «lllyba» (xkyOuwku baa
3aBEpPHYTH B pa3HbIil MaTepual, B3BecuTh). [Ipaktuueckoe 3anstue « [ IMrMeHTh (MOKHO
pas3nenuTh Ha BaTMaHe Kpacutenu u3 QuiomactepoB». [Ipaktnueckoe 3anstue «Kax
’KUBOTHBIE MJIABAIOT B BOJIE» (DKCIEPUMEHT C MUIETKOM ).

UccnenoBarenbckue paboThl «BrnusiHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBbI)
Ha pacTEHUs B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSAX» (Ha JIOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus rncusvix opeanuzmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEpPHOCTHU pa3BUTHA MEKBHUI0BBIX
B3auMooOTHOIIeHUH. KosBosonusi (XUUHUK-KEPTBA; Mapa3uT-XO035MH) OBOJIOLHUSA
cTpareruii oObsBanus nuiy. ConuanbHOCTh. Bunabi-Bcenenisl. [lepeuens pacteHwmii-
Bpenuteneir. MccnenoBarenbckas padbora «HabmiomeHust 3a B3aUMOOTHOIICHUSIMU
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KUBOTHBIX 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. Pa3HOOOpa3ue KyJabTYpHBIX PACTEHUM U UX 3HAYEHUE B
KU3HU dyenoBeka. KpacHas kaura Barei Tepputopun. Ocob0 oxpaHseMble TEPPUTOPUH,
3anoBenHuku Poccum m mupa. [lpaktuueckas pabora «PazHooOpasue KyJIbTypHBIX
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
HUIIM» W Kak oHu (opmupytorcs? dopmupoBaHue 3HAHUN IO OHMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TOBEACHUECKHX  MPUCHOCOONEHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTensHbie cooOmecTBa u ux Tumbl. PazpuTtue
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

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

Moayab «OcHOBBI paCTeHHEBOACTBA» /-8 Ki1acchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DaKTOPhl BBIPALIMBAHUS PACTEHUU.
Hcropust pa3BuTHs arpoxuMuyeckux 3HaHui (padorsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. TumupsizeBa, [1.A. KocteiueBa, [{.H. IIpsisHuninukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 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 pe3ysibTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «®DakTopbl, BIMAONIME Ha MPOpacTaHHE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOJIOTUU KPYTJIOTOAMYHOTO BBIPAIMBAHMS CAJIATOB U MUKPO3EJIEHH
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B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycHnoBHsX. COOp yCTaHOBKHM JJIsl BbIpal[UBaHUS
pacTeHUi B KOHTPOJUPYEMBIX YCIOBHSIX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (20 uacos)

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

YnoOpeHusi: OpraHu4eckue, MHUHEpalbHble, MHUKpOOHOIOru4YecKkue. 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: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
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 pacrenus. 3naueHue dhochopcoaepKanux coequHeHni
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.

3HaueHue MarHusi B MeTabojiM3Me pacTeHuil. Maruuii B coctaBe xjopoduiiia,
CXOJICTBO XJIOpO(MJUIa U TeMOTJIOOMHA KaK CBUAETENIbCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COESMHEHUS, UX POJIb B CTPYKTYPHOU OpraHU3allK KJIETKH,
y4acTUE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

Muxkpoanementsl. [lpencTtaBneHus o poiid MUKPODJIEMEHTOB 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
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HAJTUYUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3IUYHBIX JJIEMEHTOB Ha
COCTOSTHHE PaCTCHHH (COCTABICHHUE PA3IMYHBIX TIOJJKOPMOK )».

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

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOCPEIIMHBI, 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.

3amuTa pacTeHUil OT BpeAuTeNeil: ocHOBbI Ouometona. [Ipakrtuueckas pabota
«VHCeKTapuu: MpaBuiia U yCIOBUS Pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nougennasn Kyaiomypol, ux npumeHeHue 6 6blpauiueanuu
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

Bonnas, nmecuanas ¥ MOYBEHHas KyJbTYpbl, UX NPHUMEHEHHUE B BBIPALIMBAHUHU
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 TIOYBEHHOI'O  BO3AyxXa, Ta3o00MeH. ['a3000MeH 1mpu OecOYBEHHOM
BoIpanuBanuu. [Ipaktuueckas padora «Aspamus, CO2 u O2. JIpixaHue pacTeHU».
[TpakTnueckas pabdora «/[pIxaHre pacTeHunii: OLIEeHKa MHTEHCUBHOCTH JIbIXaHUS PACTEHHIM
Y IIJIOIOBY.

HccnenoBatenbckue paboTel: «Bnusaume cmocoOa BbeIpammBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbl BHECEHHSI) Ha POCT U Pa3BUTHS PA3TUYHBIX PACTCHUID.
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6. Kynemypuoie pacmenus. Coepemennsie acnekmol cenexkyuu (20 uacos)

Kak denoBek crtan ucnonb3oBaTh pacteHuss? CBs3b pa3BUTHS LUBUIN3ALUU
YeJI0BEKa W OJIOMAalllHMBaHus pacTteHuid. 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
kierok. Permmukanus [JHK. OcHoBHas normMa MosiexkyisipHoi 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
reH0aHk? 3ayeM COXpaHSATh I€HETHUYeCKHe pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHCHHS TCHETUYECKHUX 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.
[Ipaktrueckast pabota no rpynmnam «OTKy/1a Ha HallTMX CTOJIaX (PYKThI/OBOITH/3TIAKI.

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

Ecte nu xu3Hp B TmpoOupke? BuOTEeXHOJOrHsT KyJbTYPHBIX pPacTCHUM.
UccnenoBatenbckass pabota «BelpammBanue pacTteHuil B mpoOuWpke» (MOMKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIAYIIMX SKCIEPUMEHTOB II0 COCTaBIICHUIO
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 npodykuus. (8 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
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COXpaHeHusi mponaykToB mnuTaHus. llpaktuueckas pabora «lIpenenbHO nomMycTHMBIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IATAHUSD.

Mukpo3seneHb: oJIe3HOCTh U TexHoJorus. MccienoBarenbckas padora «OleHka
KauecTBa BBIPAIIEHHON MUKpO3€eJeHn» (JTu00 CBOs, T1M00 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
TUTPOBAHUS B IUIOJAX HA PA3HOM CPOKe (CIoco0e) XpaHEeHUsD.

Monyan «broTexHonorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 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 OIIEHKAa €ro OMOJIOru4eckoil 1HeHHOCTH. OCHOBHBIE
MCTOYHHMKM YIJIepojaa, a3oTa, Qocdopa, MukposnemeHToB. HccnegoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsl BOMPOCHI €ro MpeaBapuTebHON 00paboTKu), pa3paboTka
HOBBIX MUTATEJBHBIX CpPEl, B TOM YHCIIE BKIIOYAIOIMIHUX OHOCTUMYISATOPHI U JIPYyrHe
AJIEMEHTHI YIIPABJICHUS U ONITUMU3ALIMU MTPOLECCOB OMOCHHTE3a. MeTOo1bl ONTUMHU3ALUU
NUTATEJBHBIX CPEN.

2. Muxkpoouonozus (12 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 CTpOEHHUs KJeTkn). JJabopaTopHas pabora «DuUKCHUpOBaHHbBIE MperapaThbl
Oaktepuil. OmpeneneHue (GopMbl MPEUIOKEHHBIX KYJIbTYp MHKPOOPTraHU3MOB,
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.
JIaGopartopHas pabota «IIpuroroBieHue NpuKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OaxkTepuii».
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[Tatorennsie OakTepuu. UymHas majgodka v YepHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkyne3. Uctopust 60pn0bI ¢ 6akTepuanbHbiMu HHGeknuamu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KyJIbTypbl OakTepuii. MeTton pa3BeleHHil. MeTon  HCTOMIAIONIIETO  IITPHXAY.
JlabopatopHass pabota «Mopdonorudyeckas XapaKTepUCTHKA BBIACICHHONW YHCTOM
KYJIbTYPBI: XapaKTePUCTHUKA KOJIOHUH, opMa OaKTEpHii, TUIT KIIETOYHOU CTEHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OaKkTepuil. MexaHu3MbI 1eHCTBUI
AHTUOMOTHUKOB. MEXKJIETOYHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopatopHass pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha Yallke 0e3 U C
noOaBiieHus aHTUOMOTUKOBY MccnenoBarensckas pabora «llomck MuUKpoopraHU3MOB
00JagaroMX aHTAarOHUCTUYECKON 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 padoTta «Beigenenue 6akTepuil mose3HbIX
IUJT paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OUOMeEXHONO2UU (NecHegvle 2pUdbl,
opoxcicu, éooopocau) (12 wacos)

[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 CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
coupTa M YrieKkuciaoro rasa». IlomydeHue BTOPUYHBIX METAOOJIUTOB B JIPOXKAKAX.
Jpox:oku Kak MpoayIeHThl OnoToriuB. [lomydenue 1eneBpix OEITKOB B IPOKIKAX.

Oco0OEHHOCTH BET€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Y IPOXIKEH, 3HAUCHHE
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.
JlaGopatropHass pabota «HaOmtoneHue  pa3MHOXKEHUSI  JPOMKIKEBBIX  KIIETOKY.
[Ipaktuueckas pabora «llomydyenue TBopora u kKedupa Ha OCHOBE MOJIOYHOKHCIBIX
Oakrepuit». Ilpaktuueckas padbora «OCHOBHbIE BUJbI KBaca U UX XapaKTEPUCTHUKA»
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMBIE ISl MPOU3BOJACTBA KBACa.
[IpakTiueckass pabota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHA’POOHBIX  ycioBUsX». [IpakThdeckas pabota «MeToabl OIICHKA CBOMCTB
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XJIeOOTMeKapHbIX poicked. OCOOCHHOCTH NPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxoken». MccnemoBarensckas pabota «BausHue QU3HMKO-XUMUYECKHX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJOTHYECKOW MPOAYKIMU (KBac, kedup, covip, xyied u
Tp.)».

Bogopocnun — mepcnekTUBHBIM OOBEKT A MPOU3BOJCTBA OENKa U YIIEBOJOB.
buoTtexHonornyeckue METOJbI OYUCTKH TBEPIBIX, XKHUAKHUX OTXOAOB U Ta3000pa3HBIX
0TX0JI0B mpou3BoACTB. CTouHble BOJBI. CXEMBI OYUCTKH. BHOPHUIBTPHI, adpOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HMJ W BXOJAAIIME B HETO MHKPOOPTAHHU3MBI.
Hcnonp3oBaHue BOJOPOCIEH B OUHMCTKE CTOYHBIX BoJ. MccienoBaTenbekas paboTa
«Bnusaue $pusnko-xumuueckux haxkropos Ha poct Bogopociau (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Bunbl u3menumBocTh. [lpaktuueckas pabora «MoaudukaimoHHas
U3MEHUYUBOCTH (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTH.
HyxknenHnoBble KHCIOTHI. JIoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Permmukanus JIHK. OcHoBHast torma MosekysisipHoi ononoruu. TpaHCKpUIILIMSL.
Tpancnsuusa. Myrauuu. [Ipaktuyeckas pabora «I'éH — HHCTPYKIUS 1O COOPKE 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. (6 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. (8 uacos)

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnemnuduueckue GpepMeHTh OaKTepUid.
[Ipaktuueckass pabora «DHIOHYKIJIEa3bl pecTpUKIUU (padoTa C HYKICOTHIAHBIMU
MOCJICTIOBATEIHLHOCTSIMHU Ha Oymare)y.

buorexHomornn nmpoayknuu OEIKOB B OaKTepUANTBHBIX KylbTypax. JlocTmkeHus
TeHHOW WH)KCHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajanTUBHOTO HMMYHHTETa OakTepuil W apxei.
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[Ipaktrueckas pabota «I eHHbIC HOKHUIIBI -‘CRISPR/ Cas (momenupoBaHue Ha Oymare)»

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

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

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  KUBOTHBIEC, KJIOHHUpoBaHue. IIpakthueckas 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 OpPTaHU3ME KUBOTHBIX. [looxuTenbHOe
U M0OOYHOE (OTPUIIATENFHOE) BO3ICUCTBUM aHTUOMOTHKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEJIM M 3aJa4yd BETEpUHApPUU. BHOTEXHOJOTHUSI KOPMOBBIX IpenapaToB.
[IpakTuueckas pabora «CocTaBieHue palioHa MUTAaHUS )KUBOTHOTO, pacyeT pacxoioB
Ha coaepxkaHue». HMccnenoBatenbckas pabora «OleHKa KadyecTBa MOJIOYHOMU
MPOAYKITUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

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

OCHOBHBIE TMOJXOJbI CEJEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX pacTEHUH,
['mbpunuzanus, oOTHaJeHHAs TUOpUAM3aLUs, HCKYCCTBEHHBIM OTOOp, TE€TEpO3HuC,
TpaHchopMalysi, MyTareHe3, FeHETHUYEeCKOe peaakThupoBaHue). 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-na3mMuapl. ['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.



TOUKA \'POCTA

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

Moayab «MoJiekyasipHble 0CHOBBI (U3H0J0TUM U Gapmakogorum» 9 Kiace
(68 gyacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble (opMbI
KHCJIOPOJIA, X MOJIYYEHUE, HEUTpaAIA3alsl.

MakponsieMEeHThI: TIPOILIEHT COJIEP>KaHUsI B OpTaHU3MeE, BBIMOJIHsEMas (QyHKIIHS,
colepkaHue B mpojaykrax nutaHus. Ca2+ - cBs3pIBalolue O€IKU, JENOHHPOBAHUE
KaJIbLUsL, PETYJISINUs YPOBHS KAJIbLMs B OpraHU3Me: TOPMOHBI IToYeK. Mg — cTpoeHue
xjiopoduiia, €ro akTUBaIKs COJIHEUHOM SHEPIrUeH.

MUKpPO3JIEMEHTBI: B KaKUX MOJIEKYJaX COJEpIKaTCsl, BBIMOJHsAEMAas (YyHKIUS,
colepKaHHue B NMpoaykTax nutanus. [lociencTBus nepeo3supoBKU MUKPOIJIIEMEHTAMU.
Fe — ycBauBaembie THUIBI COCAMHEHWH >Keie3a. [ eMONpOTEeHHBbI, TEeMOIMAHUH,
mutoxpombl. CU — ycBOeHHWE W TpaHCHoOpT Menu. benku, couxepxkamme Meb.
[Tatonorunueckue cuaapoMbl Menke u BusbcoHa, cBsi3aHHBIE ¢ META00JIM3MOM MEIH.

Tokcuunble sneMeHThl llepuoanueckor cuCTEeMbl Ui OpraHu3Ma. BiusiHue
HEIOCTaTKa MAaKpO U MUKPOSJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KomuuecTBeHHass ~ OLEHKA  COJEpIKaHUS
MHKPO3JIEMEHTOB WJIM BUTAMUHOB B TTUILEBBIX MPOTYKTAX

Kupsl. 3a0oneBaHus YeI0BEKa, CBI3aHHBIE C HAPYIICHUSIMHU KUPOBOIO OOMEHA.
JucnunuaemMun.

VYrneBonpl. 3a0osieBaHMs YETOBEKA, CBSI3aHHBIE C HAPYIICHUSIMHU YTJIEBOJIHOTO
obmena. CaxapHblii TuadeT.

benku. Ctpoenue. 3aboneBanus 4eI0BEKa, CBI3aHHBIC C HAPYIICHUSIMU OEITKOBOTO
oOmena. @ynkiuu 0enkoB. epmentsl. Mexanusm aeiictBusi. Kiacesl pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. I[lpaktudeckoe 3anatve «KauecTBEHHbIE peEakIMU Ha
opraHudeckue MoJiekynbel». IIpaktuueckoe 3ansrue «JleHatypamusi  OEJIKOB»
[Ipaktnueckoe 3ansatue «M3ydeHrne akTHUBHOCTH aMUJIA3bD».

BuTtamuHsbl x)upopacTBopuMsble, BogopactBopuMsble. [IpeBpalienne BUTaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHUHO3BI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTudeckue MpoIecChI.
I'muxonus. Hukn KpeOca. [enb nepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanusm amuHokucnor. ['moxkoHeoreHe3. CHHTE3 yYIJIeBOJOB, OEJIKOB, >XKHUPOB.
Merabonutuueckue 3aboneBanus. Ilpaktuueckoe 3anarue «Pemenue 3amay  Ha
DHEPTETUYECKHUN OOMEHY.

Knerka. [Tousatue memOpanbl. @yHkuuu MemMOpaH. Buapl TpaHcropTa B KJIETKY.
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MemOpannbsie opraHouabsl. 3a0oneBaHHUS CBsI3aHHBIE C HapylIeHHMEM paboThI
MEMOpaHHBIX OpraHeyl, OOJIe3HH HAKOIUICHHA. THUIBbl KOHTAaKTOB MEXIy KJIETKaMH.
3HaueHUE MEXKJIETOYHOW KOMMYHHUKAIIMU JJIg 370pOBbsi opraHusma. l[Ipaktuueckoe
3aHsATHE «/lnanus (kiIeTouka Tpayoe)».

Aapo. VYpoBHM  yNakoBKM  XpoOMaTHMHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HemeMmOpanHbie OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUS MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBsie kucnotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHMs. [IpakTudeckas padora
«Boigenenune JIHK u3 Oanana». Ilpaktuueckas padora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoisio
ceKkTpopoToMeTpun» (IpU HATUYUU 000PYAOBaAHUSA).

Marpuunsie cuHTe3bl. Perukanuss — OCHOBA KJIETOYHOIrO nejieHus. [IpuHIuUIb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padora «I1LP (Mmoxens ammmudukaius Ha Oymare)y».

Mytanuu. Uto Bei3biBaeT usMenenus B crpoenuu [JHK. ITpunuune! penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpoMoTopay.

['enetnueckuit koa. Ilpaktuueckas pabora «PerieHue 3amady Ha TE€HETUYECKUI
ko Tpancmsus. [lpaktudeckas padora «DonauHT OEIKOBY.

Opranuzanusi reHoma BUPYCOB IIpOTHBOBUpYCHBIE CpENICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoma  Oakrtepuii  AHTHUOAKTEpHAIbHBIC npenaparsl.
UccnenoBarenbckas padora «PacnpocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OAKTEPHiD»

Opranuzaiusi TeHoMa 53ykapuoT ['eHomHOe pemaktupoBaHue. IlpakTuueckas
pabota «PaboTa B COBPEMEHHBIX T€HETHYECKUX 0a3ax maHHbIX. [IpoBemenue In silico
aHaIn3a MociIe0BaTEIbHOCTEN T€HOBY.

3. ®apmaxonozus (28 uacos)

[Tonsitue o nekapcrBax. [IpuHLIMIIBI MOAX0JA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Mmeronbl. MccnegoBarenbckas paboTa «IKCHEPUMEHTHI IO
OTIpeIeTICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUTUIX).

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOiust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHUS. TPaHCTIOPT JIEKAPCTBEHHBIX
BeniecTB. [ enpl u 6enku nepBoil ¢aspl Ouorpanchopmanuu. [1yTu BeiBeeHHS IeKapCTB
U3 OpraHu3ma. OKCKpeuuss W OiauMuHanus. [eHsl u  Oenku  BTOpod  (aswl
ouotpanchopmanuu. PapmakoguHamuka. [71aBHOe W TOOOUYHOE, PE30POTHBHOE U
MECTHOE, IPAMOE, HEMPsIMOe U pedIeKTOpHOE IeHCTBHE.

Bunel B3aumoneiictBus yiekapctB. CHHEPru3M M aHTArOHU3M IIPU COBMECTHOM
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JNENCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIC KaHAJbl, KATAIMTUYECKUE U colpsikeHHbIe ¢ G-Oenkamu; BHYTPUKIETOUYHBIC:
LUTOIUIA3MAaTUYECKUE U AJIepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSL.
CenekTHBHOCTh (M30MPATETLHOCTh) JEUCTBUS, CBS3h «XHMHUYECKas CTPYKTypa —
dapmakooruyecKas akTHBHOCTh BEIIIECTBY.

@apMaKOJIOTUYECKON MOAYJISALIMU CUHANTUYECKON XOJMHEPTUYECKOU IMepeayu.
MonekyaspHbIli  MeXaHU3M JedcTBUS HW  (papmakojoruueckue CBoHcTBa M-
XOJIMHOOJIOKATOPOB, raHrauo0JI0KaTOPOB U Kypapenoo0HbIX CPEACTB.
dapMakogoruyeckass — peryjisilus  aKTUBHOCTH  QAPEHEPrHYEeCKOro  CHUHarca.
AJIpEHOMUMETHKH, aJIPEHOOI0OKATOPbI, cuMNaToIUTUKU. [IpakTdeckas padbora
«BnusHMe afpeHavHa Ha cepJieuHbIe COKpalleHus (IporpaMMHOE 00ECIICUEHUE)».

MonekynsipHas (papmakojgorusi aHTHUAJUIEPTUYECKUX CPENCTB. [ MCTaMUHOBBIE
pEeLeNnTOophl: THUIIBI, MOJIEKYJsApHas opranu3zanus. CtabwimzaTopbl MEeMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JICUCTBUS, 0COOCHHOCTH KJIMHUYECKOTO MPUMEHEHHUS],
TOYKH MPUITOKEHUS IEUCTBUSI HHTUOUTOPOB JIMITUIHBIX MEIHUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
uMMyHUTETa. DPapMAKOJIOTUYECKAsT XAapaKTEPUCTUKA WHTEPICUKUHOB: MOJIyYEHHE,
MEXaHM3M JIeicTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3NOIOTHH OCTPO(A30BOrO OTBETA,
Meauanus BoCcalieHusl. MONIeKyIIpHbIN MEXaHU3M ITPOTUBOBOCIIAIUTEILHOTO JICUCTBUS
CIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIUTEIBHBIX  CPEJICTB.
[Ipaktuueckas pabora «I ucTonorudeckre mpenapatbl UIMMYHHOU CHUCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJOruyecKass XapakTepUCTUKA OTACIbHBIX TPYIIl HApPKO3HBIX CPEICTB.
[TocnenoBatensHOCTh ACHCTBUS Ha IEHTpalibHYIO cuctemy. [IpakTuueckas pabora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

®dusnonornyeckuii coH; ¢Ga3pl cHa. Buasl Hapymenuir cHa Ilonsitue o
MEJIMKaMEHTO3HOM CHE M CHOTBOPHBIX Ipernapartax (TMIMHOTHKAX ).

MonekynsipHble acnekThl Houuneniuu. OnuaTHble PenenTopbl, UX THUIIBI.
DHkehaauHbl U SHAOPGUHBI - YHAOTEHHBIC JTUTAH/IBI OTIUATHBIX PEIENTOPOB.

AHTHUTICUXOTHYECKOE JEeHCTBHUE, BIUSHUEC HA (YHKIHUIO DSKCTPAUpPaMUIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(hepy, PBOTHBIA IEHTP, apTEepPHAIbHOE NaBJICHUE, IIEHTP
TepMoperysiiuu. MoJeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJENITUKOB, BIMSIHUE HA
n0ohaMHUHOBBIE, CEPOTOHUHOBBIC, aJ]PEHO- U TUCTAMHUHOBBIE PEIENITOPHI, UX JEHCTBUE Ha
KJIETOYHbIE MeMOpaHbl, Ha JCMOHUPOBAaHUE TKAHEBHIX MOHOaMUHOB. [loTeHuuman-
3aBHUCUMBIC HATPUEBBIC KAaHATBI KAaK MUIIICHH JEHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MTOTEHITNAT-3aBUCUMBIX HATPUEBHIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktueckass pabdota «Kapra osxcmpeccun A0(paMHUHOBBIX H  CEPOTOHHHOBBIX
penenTopoB B Mo3re MbIei». MccnenoBarenbckas padora «lloBeneHuecke TeCThl Ha
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peiOkax Danio rario. Cserno-temHas kamepa». FccinenoBarenbckas pabora
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiTOE TI0JIe». MccnenoBaTenbekast
pabota «IToBeneHueckue TecThl Ha ppIOKax Danio rario. CraitHoe moBeIEHUEY.

Monyab «MoJiekyJisipHbIe 0CHOBBI cestiekium» 9 kiacc (68 yaca)
1. Monexynapuas ouonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUSI MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBeie kucnoTel. OCHOBHBIE NPUHLMIIBI cTpoeHHUs. [IpakTuueckas padora
«Boigenenne JIHK wu3 OGanana». Ilpaktmueckas pabdora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenne kadecrBa mnpenapatoB JHK ¢ mnomormnsio
ceKTpopoTOMETpUn» (IIPU HAITUYUU 000PYAOBaAHUS).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
perukanuu. [Ipaktuueckas padbora «PernukaTuBHas MalluHa (Urpa-IeMOHCTPALINS )».
[Ipaktuueckas padota «I 1P (Mmonens amrndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT u3MeHeHus B crpoennn JJHK. [IpuHumne! penapanum.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpomMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHUYECKHI
ko Tpancmsus. [lpaktudeckas padora «DonauHT OEIKOBY.

Opranuzaiusi reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CpPEACTBA, MEXAHU3MBI HUX
JNEUCTBUSL.

Opranuzanus reHomMa  OakTepwuii AHTHOaKTepUaIbHBIC npenaparsl.
UccnenoBatenbckas padota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzarusi reHoMa 3ykapuoT ['eHoMHOoe penakTupoBanue. [IpakTudeckas pabora
«PaboTa B cCOBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MOCJIEIOBATEIBLHOCTEN TEHOB.

2. Monexynsapnote ocnoewt zenemuxu (20 uacos)

[Ipenmer reHetuxku. Kparkasgs HUCTOpUsS  pa3BUTUS — MOPEACTABICHUA O
HACJIeICTBEHHOCTH.

OT reHa K Npu3HaKy: Kak packpacuTh kota. Uto Takoe npuszHak? [1yThs oT rena go
npuzHaka. Myrtaiuu. Asnenu. ['eTepo3urorsl ¥ TOMO3UTOTHL. JIOMUHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amienn». HccienoBaTenbCKHl  MPOEKT
Myrtarennsie (GaKTOPBHI.

['enbl cTposT opraHu3M. BkiroueHue M BBIKIIIOUEHHE OOJIBIIOr0 Habopa reHOB.
Kak kieTku moHMMaroT, Kakue TeHbl I0JKHBI padoTath. PonieBas urpa «Cynb0a KIeTKny.
I'enpi-nepexmrouarenu. [IpakTuueckoe 3a1aHue «AJITOPUTMBI IJIs1 KIIETOKY.

JIMCKpEeTHOE HACIENOBAaHWE NPU3HAKOB. 3aKOHbI MEHIens: OJUH T€H - OOUH
npu3Hak. CxeMa CKpellMBaHusA. 3aKOH €IUHO00pa3us TMOPHUIOB MEPBOTO MOKOJICHUSI.
[IpakTueckoe 3amanue «EaumHooOpasue mepBOro mokoJEHUs». 3aKOH pacCIICTICHUS



TOUKA \'POCTA

MpU3HaKa BO BTOpOM nokoJjieHuu. [Ipaktudeckoe 3amanue «PacuierieHne BO BTOPOM
MoKoJIeHUn». McciaenoBarenbeKkuil mpoekT «3akoHbl I'. MeHaens B SKCIIepUMEHTE.

3akoHbl MeHiensl: HECKOJIbKO TeHOB - HECKOJIBKO MpHU3HaKoB. JIurudpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxkaeHne xpomocoMm. lIpakthueckoe 3anaHue
«Pemerka [lenneray. CuenyieHHOE Haclie10BaHUE.

B3aumopelictBue reHoB. AluienbHOE W HeawienbHoe. [Ipaktudeckoe 3aHsTHE
«BzaumoiericTBYS reHOB (MOJIETUPOBAHKUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY)»

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 camKu. Biusiaue gaxtopos
OKpYXarlIed Ccpeapl. XPOMOCOMHOE ompeneneHue mnoja. I[lomoBble XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnemoBanue, cuemeHHoe ¢ nojom». Ilpobiema
JOTIOJTHUTENBHON X-XpOMOCOMBI y KEHIIMH. Tpex1BETHbIE KOIIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [lomymamusa. YacToTel BcTpeuaeMocTh
Mpu3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajienedl, TreHOTHMHoB U  (eHoTunoB». HMccnenoBaTenbCcKuii OPOEKT  «AHaIU3
TeHETUYECKOM CTPYKTYphI MOIMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YHCIEHHOCTh, MUTPAIMS U BBIOOp cymnpyra. DakTopsl,
KOTOpBbIE BBIBOJAT TIOMYJISIMIO W3 paBHOBecus Xapau-BaitnOepra. YucieHHOCTh
nonyysiuu.  PoneBass urpa  «Oddexkt ocHoBarens». PomeBas wurpa  «Oddekt
OyThUIOUHOTO TropJbimikay. Jlpeld renoB. Myraruu. HecnyualiHoe CKpellUBaHUE.
N3omsus.

[lonynsauuu  MEHSIOTCSI:  €CTECTBEHHbIM  oTOOp. MexaHusm  jaeilcTBuUs
€CTeCTBEHHOTO oTOOpa. JIBrxkymuii oToop. PoneBas urpa « EctecTBeHHBIN 0TOOPY.

MoaudukanronHas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
Moau(pUKAIIMOHHON U3MeHUYUBOCTH. McciaenoBarensckue padbotsl «MoaudukauoHHast
U3MEHUYMBOCTh PACTEHUN B MPEJIESIaxX BAIIEr0 MECTA KUTEIbCTBAY.

HacnenoBanne KOJIMYECTBEHHBIX NPU3HAKOB. KoIMYeCTBEHHBIE TMPU3HAKHU.
CpenoBast u3MeHUUBOCTh npu3Haka. Koadduiment Haciaegyemoctu npusnaka. OTBeT Ha
ot6op. Ilomck reHOB KOJMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHAHTHI
reroB. JIHK-uum. [TotTHOr€eHOMHBIN aHATHA3 acCOUAIAM.

«Owmb»y Han renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC)
uccnenoBanus. [Iporeom, Metadosom. [IpakTuueckoe 3aganne « ATpOHOMBIY.

JlomecTukaiysi U HEHTPhl T'eHETHYECKOTO pa3HooOpas3us. Iloucku pacteHuit ¢
«XOPOIIUMUY» TPU3HAKAMHU IS 4eloBeKa. [IeHTpbl TeHeTHYecKoro pa3HooOpasws.
Huxomait MiBanosuu BaBwmiioB. Cenexuusi. KoMOWHaMoHHas U THOpHUIHAS CEJICKIIMS.
I'erepo3uc. Ilpaktuueckoe 3amanue «l['OMOJOrMYECKHE Psifbl  HACIEACTBEHHOMU
U3MEHYUBOCTH.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHSTH Oyayiiee. Kak mpaBUIBHO XpaHUTH
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reabl. Kommekuum reHeTHuecKux  pecypcoB  pacteHuil. IlpakTukym  w/mnum
HCCIICIOBATEIILCKHIA TIPOEKT «MeToJIbl KYJIBTHBHpPOBAHHUS IN VItr0 i coxXpaHeHUs
FEHETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEJICKIIMM.

['eHeTnueckue ILEHTpHI B Halied cTpaHe. ['ne 3aHUMArOTCd TEHETUKOW |
T€HOMMKOM 11 HY>K]I CEJIbCKOTO XO3sIICTBA.
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TEMATI/I‘IECKOHE IINTAHUPOBAHUE

Moayab «Kak )KMBOTHBIE U PACTEHHUS MPUCTIOCAOIUBAIOTCSD> (IBOJTIOUOHHASA

IK0JIOTHA) 5-6 Kiaaccsl (34 yaca)

9KOJIOTHH (AaTYUK
OCBEIIEHHOCTH,
BJIQKHOCTH H
TeMIIepaTyphbl)

MOPGhOIOTHYECKUX U
(U3UOIOTHYCCKHUX aIalTaIHi.
[Touemy opranu3msl HE
CTAHOBSATCS OCCKOHEYHO
OOJBIIMMH, MAJICHEKUMU,
BCCSITHBIM.

Tembl OcHoBHOE coepkaHue JesATe IbHOCTD

JJIEKTPOHHbIE IKOJbHUKOB

(uu¢posbie)

o0pa3oBaTeJibHbIE

pecypchl

HUcnoab3oBanue

000pyI0BaHMA

Touku pocra
1. MBI uccaexyem CBOIICTBA U CTPOEHHUE KUBBIX Uccnenosarenbckue
JKMBbIE¢ 00bEKTHI OpraHu3MOB (CTPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBI,
(6 9) Bua, oco0b — opranusm Kax Oenku, Oepe3bl H T.J.)
http://school- equHas cucTeMa. AmanTanun OJIMHAKOBBIC?
collection.edu.ru/ (mpucniocobnenus). [lonstue doTokBeECTY.
Hoytbyx Lenovo. roMeocTasa )KUBOro opranmsma. | IIpakTuyeckas pabora
Hugposas Cnoco0sI ero nojaaepKaHusl. «Cocrasisiem KHUTY
naGoparopus mo OrpanunueHus PEKOpJIOB  pacTeHUHM U

JKUBOTHBIX HAIIICTO Kpasi».
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2. Bausinue
OKpYXKAKOLIEH
cpeabl HA )KUBbIE
opranu3mbl (12 u)
http://school-
collection.edu.ru/
Hoyr6yk Lenovo.

Hudposas
nabopaTopusl o
9KOJIOTMH (HaTYUK
OCBEIICHHOCTH,
BJIQKHOCTH H
TEeMIIEpPaTyphl)

@aKTOpBI OKPYKAKOUIEN CPEBI
(abmoTHueckue, OMOTHICCKHE,
aHTpornore’ssie). [Ipumepsl
abuoTnuecknx (aKTopoB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSIHUE Ha KU3HEACSITEIbHOCTD
KUBBIX OPTaHHU3MOB:
TeMIlepaTypa, CBET, BIAKHOCTb.
OcHOBHBIE 32aKOHOMEPHOCTHU
IPUCTIOCOOJICHUS )KUBBIX
OpraHU3MOB K a0MOTHYECKUM
dakropam. [Ipucnocobdnenus k
OCHOBHBIM a0MOTUYECKUM
dbakTopam: TeMIieparypa,
BJIQKHOCTbH U CBET.

[IpakTHueckoe 3aHsTHE
«IBet u Temoy» (KyoOuku
JbJia B3BECUTD, ITOJOKUTh
B yamiku lletpu Ha
pa3HOIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO ObICTpee
pacrasi).

[IpakTyeckoe 3aHsTHE
«YTo pacTBOpsieTcA B
BOJAE» (PKCIIEPUMEHT
«Kugxuit nom»).
[IpakTueckoe 3ansaTue
«Anddysus Bemects B
BOJIE (pacTBOPBHI)»,
«/IBM>KEHME pacTBOPOB I10
LBETKY».

[IpakTHueckoe 3aHsTHE
«Jlen maBaer B BozE
(aiicOGepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3ansTue
«Jlen mpu 3amep3aHun
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pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ansTHe
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTB).
[IpakTueckoe 3ansaTue
«ITurMeHTBb (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTeIu U3
dbaomacTepoB.
[IpakTuueckoe 3ansTHe
«Kak >)XMBOTHBIE TIaBAIOT
B BO/Ie» (DKCHEPUMEHT C
MTATIETKOM).
WccnenoBatenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pacTeHHs B €CTECTBEHHBIX
WM KCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM

MaTtepuae).
3. B3zaumopeiicrBusi | buotnueckue GpakTopsl. HccnenoBarenbckas
JKMBBIX OPraHNU3MOB | 3aKOHOMEPHOCTH Pa3BUTHS pabora «Habmonenus 3a
(4 v) MEKBUIOBBIX B3aUMOOTHOIIEHUSMU
B3aUMOOTHOIIICHUH. YKUBOTHBIX TIPH

http://school-
collection.edu.ru/
Hoyt6yk Lenovo.
Hudposast maboparopust
II0 3KOJOTrHu (,Z[aT‘-II/IK
OCBEIICHHOCTH,
BJIAKHOCTHU u
TEeMIIEpaTyphl)

KosBomtonus (XUIHUK-KEePTBa;
napa3uT-X03siuH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MMULIH.
CounanpHOCTh. Bub-
BceseHubl. [lepedyens pactenui-
BpPEIUTEIEH.

JTOOBIBAHUU MTUIIHA
(KOPMYIIKH JUIsl ITUIL, JJIsI
FOPOJCKUX WM CEITbCKUX
YKUBOTHBIX). BeO-
KaMephbD».
HccnenoBartenabckas
pabora
«PacnpocTpanenue
BHUI0B-CHHAHTPOIIOB B
Hallled MECTHOCTH
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4. Yesi0BeK B KU3HH
pacTeHuH U
JKHUBOTHBIX? (6 1)

http://school-

collection.edu.ru/

HoytOyx Lenovo.
[{udposas madopaTopus 1o
HKOJIOTUH (IaTYHK
OCBEIICHHOCTH, BIQYKHOCTH
Y TeMITepaTyphl)

AHTPOIIOTeHHbIE (hAKTOPBI.
IIpaBaa mu, yTO NEPBOOBITHBIE
JIOAM KUK B TAPMOHUHM C
npupo10il. OOMaITHUBAaHUE U
IPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHPAIOIIUE BUJBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [ouemy
Ba)XHO UX COXPAHSITh.
Pa3nooOpa3ue KynbTypHBIX
pacTeHUil U UX 3HaYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco6o
OXpaHsieMbl€ TEPPUTOPUH,
3anoBegHUKU Poccuu u mupa.

[IpakTuyeckas pabota
«Pa3zHoobpazue
KyJIbTYPHBIX PaCTCHHUH B
BaIlleM PETUOHEY.
Uccnenosarenbckas
pabota «Bnusinue
AHTPOTIOTEHHBIX (HAKTOPOB
Ha pa3BUTHE PaCTEHUM B
ropojie/HaceIeHHOM
IYHKTEY.
DKCKypCcHsi/TIpaKTHYeCKast
pabota «OOIIT B Bamem
pEruoHe — YHUKAIbHbIC
00BEKTBI TPUPOIBDY.

5. Dkogornueckue
Huuu (6 4)

http://school-_
collection.edu.ru/
HoytGyk Lenovo.
[{udposas nadbopaTopus 1o
PKOJIOTMH (JaTYUK
OCBEIIEHHOCTH, BIQXKHOCTH
1 TeMIIepaTyphl)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW» U KaK OHU
dopmupytorca? GopMupoBaHue
3HaHUU 110 OMOpPa3HOOOPaA3UI0
KUZHEHHBIX (HOpM,
MOBEJCHUYECKUX
PUCTIOCOOJICHUIA,
MOIU(DUKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
cOOOI1IeCTBA U UX THIIBI.
Pa3Butre u cMeHbI
PaCTUTEIIBHBIX COOOIIECTB.

HUccnenoBarensckue
paboThl «DKOIOTUYECKUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaroUIEH Cpeb».
HUccnenoBarennckue
paboThI
«DeHOoIornYeCKne
HaOTIOICHUS.

MoayJb «OCHOBBI pac

TeHHeBOJACTBa» 7-8 Kiracchl (68 yacoB)

PACTEHHEBOICTBO
(29)

OCHOBHBIE (haKTOPBI
BBIPAIMBAHNS PACTCHUM.
Hcrtopus pa3sutus
arpOXMMHUYECKUAX 3HAHHUUN
(padotel M.B. JlomonocoBa, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
IT.A. Kocteiuena, JI.H.)

Tembl OcHoBHOe coaep:xaHue JesiTeJIbHOCTH
IIKOJIbHUKOB
Tema 1. BBenenune B | UTo-Takoe pacT€HUEBOICTBO: [TpakTuueckas pabora

«bouka JInouxay.
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Tema 2.

ArpoTexHu4ecKui

IKcnepuMeHT (6 1)

http://school-

collection.edu.ru/

Hoyr6yk Lenovo.
[{udposas madbopaTopus 1o
OKOJIOTHH (I[aTLII/IK
OCBCHICHHOCTH, BJIAXKHOCTH
Y TeMITepaTyphl)

TIpaBuIa OCTaHOBKH
arpo’KCIIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacTeHusiMU. Be1OOp TeMBI,
COCTABJICHHE TMIIOTE3bI, LETU U
3a/1a4 IKCIIEPUMEHTA 110
BBIPAIMBAHUIO PACTECHUN B
KOHTPOJIMPYEMOU Cpelie.
KoHTtpoin, noBTOpHOCTH,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHuE SKCIIEPUMEHTA.
OueHka pe3yapTaToB
AKCIIEPUMEHTA.

OcBoeHue TEXHOIOTUU
KPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIOBHSX.

Hccnenosatenbekast
pabota «PakTopsl,
BJIMSIONINE Ha
IpopacTaHue ceMsH (pocT
IPOPOCTKOB)».
[IpakTnueckas padota
«CO0p yCTaHOBKH IS
BBbIpAlIMBaHUs PAaCTECHUH B
KOHTPOJIUPYEMBIX
YCIIOBHSIX».

Tema 3. Poab
XUMHYECKHUX
3JICMEHTOB B
NMTAHUU PACTEHUH
(20 a)

http://school-
collection.edu.ru/

HoytOyk Lenovo.
[{udposas nadbopaTopus 1o
PKOJIOTMH (JaTYUK
OCBEIIEHHOCTH, BIQXKHOCTH
1 TeMIepaTyphl)

Bopa. PactBop. BeITskka.
AHHMOHBI, KATHOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poiab xuMuuecknx
AJIEMEHTOB B MUTaHUU PACTEHUM.
[Tonyuenne nuTaTeIbHbIX
BEILIECTB PACTECHUSIMH.

VY noOpeHnusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOHosornyeckue. Tumsl
NIMTaHWs pacTeHui. Bo3nymHoe
U MUHEpaJibHOE (KOPHEBOE)

MU TAHUE PaCTEeHUU. TpaHcopT
MUTATEJIbHBIX BEIIECTB
pACTEHUI: BOCXOIAIIUN U
HUCXOISIUN TOK. Baxkuenmue
KanuiHele, pochopHbie 1
a30THBIC YAOOPEHUS, UX
cBoucTBa. [IpocThie u ClnoXKHbIE
ya00peHus.

Poct u pa3Butue pacrenuii:
ATanbl OHTOreHe3a, (PakTopsl,
BIIASIFOIIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJI0K, MUTAHUE,
cybcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas paborta
«CxeMbl TUTaTEIbHBIX
pactBOopoB. Pacuer 103
yIOOpEeHU 715t
MUTATEIBHBIX PACTBOPOBY.
[TpakTuueckas padora
«IIpaBuna cMemBanus
yI0OpEeHUIN»
[TpakTuueckas padbora
«IIutanne pacreHnii:
TEXHOJIOTHSI
IPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUISL pa3HBIX KYJIBTYP».
[IpakTuueckas padorta
«MOHHUTOpPHUHT
MUHEPAIbHOTO MUTAHUS
pacTeHU.
[Tpaktrnueckas padbora
«PacturenpHas
JIMarHOCTUKA.
Uccnenoarenbckas
pabora «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHuH, paCTEHUM HA
LIKOJIbHOM TEPPUTOPUH,
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pacTeHuii a30ToM. A30T 1 ero YCTaHOBKA MPUYUH
3HAUYEHUE B KU3HU PACTECHUH. MAaTOJIOTMYECKHUX

dopmbI a30Ta U UX COCTOSTHUH (TIpU
peBpallleHue B MOYBE. HAJTUYHN )».

Ncrounuku docdopa st UccnenoBarenbckas
pacTeHus. 3HaUECHHE pabora «OueHka BIMSIHUS
docdopcoaepKanmx Pa3IMYHBIX JIIEMEHTOB Ha
coeauHeHnu B KieTke. Poib COCTOSIHUE PACTEHUU
MaKpO3PIruYECKUX COCIMHEHUH | (COCTaBJIEHHUE Pa3IMYHBIX
dbocdopa B sHEPTETUUECKOM TTOTKOPMOK )».

oOMeHe.

Brusuaue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(epMEHTHI yTIE€BOLOPOIHOIO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
IpoLEeccax CaMOPEryJISLHNH.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJb KaabLKs. Y4acThe B
00pa30BaHUU KJIETOUYHOU
CTCHKH, TIOIICP KaHUH
CTPYKTYpbI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBUJICTEIHCTBO CIMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJICTKH, YIaCTHE B
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPO3JIEMEHTBL.
IIpencraBienus o ponu
MHUKPO3JIEMEHTOB B
MeTa00JIU3ME PACTCHHM.
Oco0eHHOCTH OCTYTUICHUS
MHUKPORJIEMEHTOB B PAaCTEHHUSI.
CHHepru3M 1 aHTaroHu3M
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3JIEMEHTOB MTUTAHMS pacTeHuil.
PacTurenbHas [UarHocTUKA U
METOIbI UICHTU(UKAIIIN
HEI0CTAaTKa/M30bITKA SJIEMEHTOB
IMATAHUS.

Tema 4.
Peryasitopsl pocta
pactenuii. 3ammura
pacrenuii (4 4)
http://school-
collection.edu.ru/
Hoyr6yk Lenovo.

udposas
nabopaTopusl 1o
9KOJIOTMH (AaTYUK
OCBEILIEHHOCTH,
BJIQKHOCTH H
TEeMIIEpPaTyphl)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
NHrnbuTopsl pocta pacTeHUI:
1. mpuponansie (abciu3oBas
KHCJIOTa U HEKOTOPHIE
(heHOIBbHbIE BEIlleCTBA
(uKymMapoBasi, KOpu4iHasl,
CaJTUIIAIIOBAsT KUCIIOTHI).

2. CHHTCTHYCCKHE
(MOp(aKTUHBI, peTapAaHTHI,
nedonuanThl, JECUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTocOObI
MOHHUTOPHUHTA.

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
o6uomeTona.

[IpakTrnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMEeHHbIE
CHIOCOOBI MOHUTOPUHT Y.

Uccnenosarensckas
pabota «Bnusinue
reTepoayKCcruHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAUAX, B PA3HBIX
YCIIOBHUSIX) Pa3IMYHBIX
pacTeHu».

[IpakTnueckas padota
«MHCcekTapun: npaBuiia u
YCIIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MoYBeHHAas
KYJbTYPbI, UX
NpUMeHeHue B
BbIPAIMBAHUU
pacTeHuu.
®dusnojorusa
pacreHuii (8 u)

http://school-
collection.edu.ru/
Hoyt0yx Lenovo.
Hudposas
naboparopusi 1o
9KOJIOTUH (IaTYnK
OCBEIICHHOCTH,
BIIQXKHOCTH U
TEeMIIepaTypbl)

Bojanas, necuanas 1 moYBEHHas
KYJBTYPbI, UX TPUMEHEHHE B
BBIPAIIUBAHUM PACTEHUMU.
[IpoBeneHue BoAbI B KOPHE U
cTebJIe pacTCHHIA.

Boansiil pexuM pacTeHuUi:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMAIONIME HA UX PACKPBITUE U
3aKpbITUE. 3HAUCHUE MEXaHU3Ma
peryJily UCTIapEHUs BJIaru
pacTeHueM.

@DOTOCUHTE3 — YHUKAJIbHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeToBast (a3bl POTOCHHTERA.
3Hauenue poTocuHTE3a IS
KUBBIX OpraHu3MoB. PaKTOPbI
pOCTa pacTEHUI: BO3AYX U
aspauus. [logzeMHoe npIxaHue
pacTEHUI: COCTAB MOYBEHHOIO
BO3/yxa, ra3o000meH. ['a3006MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[TpakTrueckas padorta
«IIpuroroBnenne
npenapara yCTbHIL
METOJOM CJENKA.
HUccaenoBaTenbckue
paboTsl «Bnusiaue
YCJIOBUM COAEPKAHUS
pacTeHn Ha KOJIMYECTBO
YCTBUIL.

[IpakTuueckas padorta
«DyHKIMOHAJIbHAS
JMarHOCTUKA pacTeHUH 1O
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenoarenbckas
pabota «OnpeneneHue
xjopodusna A u b,
OLICHKA
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N
pu OECIIOYBEHHOM
BBIpAIBAHUH.

(bOTOCUHTETUYECKOM
AKTUBHOCTU PACTECHUI U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTrnueckas padora
«Anspanus, CO;, u O,.
JIpIxaHue pacTeHumn.
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OLICHKAa UHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN 1
IJI0JIOBY.
NccnenoBarenbckue
paboThl «BrnusiHue
croco0a BhIPALIMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbl BHECEHHUS])
Ha POCT U Pa3BUTHUS
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabsTypHbie
pacreHus.
CoBpeMeHHbIC
ACHEKTHhI CeJIeKINHN
(20 a)

http://school-
collection.edu.ru/
Hoyr6yk Lenovo.
[udposas nadbopaTopust
I10 DKOJIOTHH (IlaTLII/IK
OCBEIICHHOCTH,
BJIAXKHOCTH U
TEeMIIEpaTyphl)

Kak denoBek ctan uCnonb30BaTh
pactenus? CBs3b pa3BUTHS
UABUJIM3ALAN YEJIOBEKA U
OJIOMAIlIHUBAHMS PACTEHH.
JomecTukanus.
HacnencteenHOCTS 1
U3MEHUYHMBOCTh — OCHOBHBIE
CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
U3MEHUYHUBOCTb.

I'en —MarepuanbHbI HOCUTETD
HACJIEICTBEHHOCTH U
u3MeHUnBOCTU. HykenHoBbie
KHUCHOTHI. JIokanu3amnus
F€HETUYECKOro MaTepuasa B
KJIETKE. JleJIeHne KIETOK.
Pennukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHOW OMOJIOTHH.
Tpanckpumnuus. TpaHcisuus.
MyTrannu.

Oddekt OyThUIOYHOTO
TOPJIBIILIKA U TEHETHYECKOE
pazHoobOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHATh
TEHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JlomecTukaius, Bce Ju
pacTeHus U )KHBOTHBIE,
KOTOPBIE KUBYT PSAJIOM C
YEJI0BEKOM MM
OJIOMAIIIHUBAKOTCS ?
MO3KHO i CUUTaTh
TapakaHa 0JIOMaIllHEHHBIM
KUBOTHBIM?».
[Tpaktruueckas paborta
«MoaudukanuoHHas
U3MEHYUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JepeBa)».

[Tpaktrueckas paborta
«I'eH — uHCTpyKIMS 110
cOopke KIIeTKu (Ha oucepe
WJIU KOHCTPYKTOPE)».
[TpakTuueckas padorta
«MyTanus Ha 6yTepopoe
(JTF000M 00BEKT M3
npeablIyel padoThl, Te
W3MEHEHHNE HHCTPYKITUN
MPUBEJIET K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTa)».
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COXPAHEHHMS FeHETHUECKHX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.
3aKOH rOMOJIOTHYECKUX PSAIOB.
[{eHTpbI TPOUCXOKIACHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HANPABJIECHUS
CEJICKINU: YIIy4IIEeHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

Ectb 1m xu3Hbp B mpoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
I'eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0bI U
JIOCTUKEHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTEHU.

[IpakTuueckas paboTta mno
rpynnam «OTKyna Ha
HaIINX CTOJIax
(bPYKTHI/OBOIITH/3TaKI».
[IpakTuueckas paborta
«BpIpamuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuil B MpoOUpKe»
(MOXHO BOCHOJIB30BaThCs
pe3ysibTaTaMu
MPEABIIYIINX
HKCIEPUMEHTOB 10O
COCTaBJICHUIO
NUTATEJIbHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTnueckas padota
«I"eHOMHBIE HOKHUIIBI

(MonmenupoBaHUE pabOTHI
cucteMbl CRISP-Cas)».

Tema 7.

PacrurenbHas
npoaykius (8 1)
http://school-
collection.edu.ru/
Hoyt0yx Lenovo.
Hudposas
naboparopusi 1o
9KOJIOTUH (TaTYHK
OCBECIIICHHOCTH,
BJIA)KHOCTHU U
TEeMIIepaTypsbl),

udpoBoit
MHUKPOCKOTI.

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3sMHOXKEHUS PACTECHUN.
[TonsTHE O KaYecTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSL.

XUMHAYECKAN aHAIU3
npoayKuuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[ToreHmomeTpus.
Xpomarorpadus.

[TpakTuueckas padborta
«IIpenenbHO TOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX TIPOIYKTOB
TTUTAHUS.
Uccnenosarenbckas
pabota «OrneHka kauecTBa
BBIPAILICHHOM
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas pabora
«MeTobl OLIEHKH
KauecTBa PaCTUTEIbHOU
MPOIYKIMHU: XPAHEHHUE U
COXPaHHOCTb
MUTATEIbHBIX BELIECTB
(Mo mocTynmHOMY
000py/I0BaHUIO).
Hccnenosarenbckas



http://school-/
http://school-/

TOUKA !'POCTA

paborta «OnpeneneHue
BuTtamMuHa C METOJIOM

00paTHOTO TUTPOBAHUS B
IJI0JIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

Monyab «bruoTexHonorus» 7-8 kiaccol (68 yacoB)

4 9)
http://school-
collection.edu.ru/
Hoyt6yk Lenovo.

UX TIPEUMYIIECTBO TIepe/
XAMHAYECKUM CUHTE30M. OCHOBHBIE
OMO00O0BEKTHI OMOTEXHOJIOTHH:
MIPOMBITIIICHHBIC

Tembl OcHoBHOe coaep:kaHne JeATe1bHOCTD
HIKOJbHUKOB
Tema 1. [TonsiTue 6MOTEXHOJIOTHH. 3a4eM [IpakTuueckas pabora
BuorexHoJsiorus YeJIOBEKY OMOTEXHOJIOTHH, B UEM «IIpumepsnt

IPUMCHECHUS
OHMOJIOTHYECKUX
00BEKTOB B TBOCH
KU3HI.

http://school-
collection.edu.ru/
Hoyr6yk Lenovo.
Hudposas
nmabopaTopusl o
9KOJIOTHH (IaTUYnK
OCBEIICHHOCTH,
BIIQXKHOCTH U
TEeMIIepaTyphl),
MHUKPOCKOTI.

Knaccudukanus 6axreputii.
Mopdomnorus 6akrepuii. [IpocTeie
U CJIOHBIE METOIbl OKpAIIMBAHUS
Oaktepuil. Duznonorus OakTepuil:
NUTaHUE, AbIXaHUE, POCT U
pa3MHOXKeHHEe. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(3KCTpeMODUIBHOCT,
O0COOEHHOCTH CTPOECHHUS KIIETKH).

Ludposas MUKPOOPTaHU3MBI, KJIETKH U TKaHU
nabopatopus pacTeHuH, )KUBOTHBIX W YEJIOBEKA,
gégngHo ot OMOKaTaIU3aTOPHI.
BITAKHOCTH 1 CoIpbe 111 OMOCHHTE3a U OLICHKA
TeMIIepaTyphl), €ro OMOJIOTUYECKOM IIECHHOCTH.
1HppoBoi OCHOBHbBIE HICTOYHUKH YTIEPOa,
MHKPOCKOIL. aszora, pocdopa, MUKPOIJIEMEHTOB.
UccnenoBanune HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEIHHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AJIEMEHTHI YIIPABJICHHS U
OTNITHMH3AIIUH TTPOIIECCOB
onocunresa. Metoanl
ONTHUMH3AINY TUTATEIBHBIX CPE]I.
Tema 2. [TomoxeHne mpoKapuoTOB B [IpakTtuka.
Muxpoouosorus CUCTEME OPraHUYECKOT0 MUpA. JlabopaTopHas paboTta
(12 v) Crtpoenue 6akTepranbHON KIETKHA. | « DUKCUPOBAHHBIC

npenaparbl OaKTepHil.
Omnpenenenue Gopmbl
PEI0KEHHbBIX
KyJbTYpP
MUKpPOOPraHU3MOB,
UCIIOJIb3YsI MPOCTOM
METOJ1 OKPACKI.
JlaGoparopHas padoTa
«Onpenenenue Tuna
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MOJIOYHOKHCIIOE ¥ CITHPTOBOE
opoxenue. otoTpodHBIC U
XeMOTpOoQHBIC OAKTEPHUH.
Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MHUKPOOPraHU3MOB.

[TaTorennsie 6akTepun. YymHas
MajgoyvKa v YepHasi CMepTh,
00TyNU3M, CTOJIOHSK, TYOEpKYyJe3.
Hcropust 60pbOBI C
OakTeprabHBIMU UHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI JeHCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpyMa.

[Ipumenenune 6akTepuit
yenoBekoM. Kunernueckoe
omnrcaHre OMOCUHTE3a ITPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pasjararhb
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accoUaiiu
PaCTEHHI C MUKPOOPraHW3MaMH

KJIETOYHOW CTEHKH
METOJ/IOM OKpallIuBaHUs
o ['pamy» (mipu
HAJIMYUU PEAKTHUBOB).
JlabopaTopHas pabota
«IIpuroTtoBrenue
IPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHUCIIBIX
OaKTEpHII».
JlaGoparopHas paboTa
«IToceB cMbIBa C pyK Ha
yamku [letpuy».
JlaGoparopHas paboTa
«Bplenenue yucTou
KyJbTYPhI OaKTEpUH.
Meton pa3BeacHUN.
MeToa UCTOIAOIIETO
HITPUXAY.
JlaGopatopHas paboTa
«Mopdonorudeckas
XapaKkTepUCTUKA
BBIJICJICHHOM YMCTOM
KYJBTYPBI:
XapaKkTepUCTUKA
KoJIOHUH, (hopma
OakTepuii, TUII
KJICTOYHOU CTEHKN.
JlaGoparopHas padboTa
«CpaBHeHue pocta
MHUKPOOPTaHU3MOB Ha
yarke 0e3 u ¢
n00aBICHUS
AHTUOMOTHUKOBY.
Uccnenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO.
UccnenoBatenbckas
pabora «Beinenenue
MOJIOYHOKHUCIIBIX
OakTepuid,
UCCIIEIOBAHUE UX




TOUKA !'POCTA

AKTUBHOCTW.
Uccnenoarenbckas
pabota «Bbiaenenue
OaKTepHil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OHMOTEXHOJIOTMH
(I1ecHeBbIe TPUOBI,
JAPOKAKHM,
Bogopocian) (12 u)
http://school-
collection.edu.ru/
Hoyt0yx Lenovo.
[{udposast maboparopusi 1o
PDKOJIOTHH (,Z[aT‘lI/IK
OCBCHICHHOCTH, BJIAXKHOCTH

U TEeMIIEpaTyphl),
1 (HPOBOK MUKPOCKOIL.

[TnecHeBbIe TPUOBI IPOTYIICHTHI
OMOJIOTHYECKH aKTUBHBIX BEIICCTB
OO6mas xapakTepruCTUKa APOXKIKEN
caxapomuueroB. Mcropus
HCIIOJIb30BaHUs IPOKIKEN B
TPaIUIIMOHHON OMOTEXHOJIOTHUH.
TexHOoI0TMM BUHOACIUS U
XJ1€00IICUCHHS,
CIIeIMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabosIu3M IPOXIKEN.
Peakuust cnupToBOro OpOXKEHUS.
[TonydeHne BTOpUYHBIX
MeTabO0IUTOB B APOXKKax. Jpoxku
KaK IIPOIYIIEHTHl OMOTOILIUB.
[Tonyuenwue 1eneBbIX OEIKOB B
JIPOKIKAX.

Oco0eHHOCTH BETeTaTUBHOTO U
MOJIOBOTO Pa3MHOKEHUS Y
JOPOXOKEN, 3HAUCHUE U3YUCHUS
MHTO3a U IUTOKUHE3A JIJIS
ONTHMH3AIMHU MPOLIECCOB
KYJIbTHUBUPOBAHUS JPOKIKEBBIX
IITaMMOB, TIOHUMAaHUS TTPUIHH
MATOT€HHOCTH JIPOIKEN U TPUOOB,
MIOVICKA MUIIICHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
npenaparos.

Bonopocnu — nepcnieKTUBHBIN
00BEKT sl MPOU3BOJICTBA OeKa U
yTJIeBoJI0B. bruotexHomornueckue
METO/Ibl OYMCTKHU TBEPJIbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOU3BOACTB. CTOUHBIE
BOJIbl. CXEeMBbI OUHMCTKH.
buodunsTpsel, a3poTeHKH,
METaHTEHKH, OKCUTCHKH.
AKTHUBHBINA W U BXOJISIIIIE B HETO
MUKpOOpraHu3msl. Mcrnonb30Banue
BOJIOpOCTIeH B OYMCTKE CTOYHBIX
BO/I.

JlabopaTtopHas pabota
«IToncuer kneTok
JPOXKEHN B KaMepe
I'opsieBax.
JlabopaTtopHas pabota
«OOHapyxeHue
MPOJYKTOB CTUPTOBOTO
OpOXKEHUSI: STUIOBOTO
CIUpTa U YTIAEKUCIOTO
razay.

JlaGoparopHas paboTa
«Habmonenue
Pa3MHOMXKEHUS
JIPOMKKEBBIX KIIETOK.
[TpakTuueckas padora
«ITomydyenue TBOpOTa 1
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[TpakTruueckas paborta
«OcHOBHBIE BUJIBI KBaca
U UX XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKHUCIIBIC
OaxkTepuw,
pPUMEHSIEMBIE TS
IIPOU3BOJICTBA KBACAY.
[Tpaktrueckas paborta
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHS
TIPOXKEHN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[IpakTuueckas padbora
«MeTobl OlICHKHU
CBOWCTB
XJIeOOTEeKapHbIX
TIPOKIKEM.
Ocobennoctu
pPUMEHEHUS
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IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TIPOKIKEIN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHUYECKHIX
(haKTOpPOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoayKiuu (KBac,
kedup, coip, XJied 1
TIp.)».
Uccnenosarensckas
pabora «Bnusiue
(U3UKO-XUMUYECKHUX
(bakTopoB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennast
undopmamus (8 1)
http://school-
collection.edu.ru/
Hoyr6yk Lenovo.
Hudponas
nabopaTopusl 1Mo
9KOJIOTHH (AaTYUK
OCBEIIEHHOCTH,
BJIQKHOCTH H
TeMIepaTypsbl),

M (pOBOKH MUKPOCKOIL.

HacnencTBeHHOCTE U
W3MEHYHUBOCTh — OCHOBHBIEC
CBOWCTBA KMBBIX OPTAaHU3MOB.
N3menunBocTs. Buasl
M3MEHYUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH 1
W3MEHYMBOCTH. HyKJenHOBBIE
KHUCIOTHIL. Jlokanu3amnus
FEHETUYECKOTO MaTepurasa B
KJIeTKe. J[eieHue KIeTok.
Penukanus JIHK. OcHoBHas
JI0TMa MOJICKYJIIPHON OMOJIOTHH.
Tpaunckpunuus. TpaHcisauus.
Myrauumu.

[IpakTuueckas padora
«MoaudukamoHHast
U3MEHYUBOCTH (JIUCThA,
UTOJIKH C OJIHOTO
JIEpeBa)».
[TpakTruueckas paborta
«I'eH — mHCTpYKIHS MO
cOopKe KJIEeTKH (Ha
oucepe uiu
KOHCTPYKTOPE)».
[TpakTuueckas padbora
«MyTtanus Ha
oyTepopoe (mroboit
00BEKT U3 MPEIbIAYIICH
paboThI, IIe U3BMEHEHNE
WHCTPYKIIUU TIPUBEICT
K M3MEHEHUIO
BHEIIHETO BHJIA

00BeKTa)».
Tema S. [TomoxeHune BUPYCOB B CUCTEME IIpocmotp
Bupycoaorus (6 4) | oprannueckoro mupa. CTpykTypa U | JOKyMEHTAJIBHOIO
XUMHUYECKUN COCTaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanus BUpycos. [IpakTuueckas pabora.

Penponykuus Bupycos. Bupycer -
BO30yIUTENN MH(PEKIIMOHHBIX
6one3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

«Meton pa3BenecHUIN.
[IpakTuueckas paboTa.
«TurpoBanue
OaxkTepruodarony.
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o Al
CBOMCTBA, IPUMCHCHHE.
buonorudyeckue metoip1 60pbOBI €
BHPYCAMH.

Tema 6. 'ennan
HHIKEHepUus U
OMOTEXHOJIOTHH
(8 4)
http://school-
collection.edu.ru/
Hoyr6yk Lenovo.

Hudposas
nabopaTopusl 1o

9KOJIOTMH (AaTYUK

OCHOBBI FT€HHON MH)KEHEPUU.
Bektopa. Cnenmnduueckue
dbepMeHThI OaKTepHUH.
broTtexHo0ornu NpoayKIHH
0enKoB B OaKTepHUaIbHBIX
KyJbTypax. JlocTrkeHns reHHOM
WHXEHEPUHU U OMOTEXHOJIOTUH.
CRISPR/Cas — cucrema
aJalTUBHOTO UMMYHHUTETA
Oaktepuii u apxeir. [MO. MeTtos

[IpakTuueckas padborta
«OHJIOHYKJIEa3bl
pectpukiuu (pabora ¢
HYKJICOTUTHBIMU
MOCJIEIOBATEIBHOCTIIMHU
Ha Oymare)».
[IpakTrnueckas padora
«['eHHBIE HOKHUILILI -

CRISPR/Cas
(MoJenMpoBaHKE HA

OCBCHICHHOCTH,

BIIAKHOCTH U nonydenus ' MO. oymare)».

TEMIIEPATYPEHI), Hrpa-guckyccus:

1 poBoM «BsIHrpaii rpaHT Ha
MHKPOCKOIL. coznanue I'MOy.

Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Buorexnosiornu B JOMAITHUX )KUBOTHBIX; «JloMecTukanus, Bce u
*KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHEIE,
8 4) JNIOMECTHUKALNN )KUBOTHBIX KOTOPBIE KUBYT PSAIOM

http://school-

(Jiucuiia, HOpKa u ap. —

C 4CJIOBCKOM UM

collection.edu.ru/ AKCIIEPUMEHTHI HAyYHOM IITKOJIBI 0JIOMalTHUBAIOTCS ?
Hoyt6yk Lenovo. akaznemuka bensena). MO3’HO JI1 CUUTATh
Hugposas CoBpeMeHHbIE METO/IbI B TapakaHa
gzgigfzzpé’;{om ’KUBOTHOBOJICTBE: TPAHCIIAHTAIUS | OJIOMAITHEHHBIM
OCBEILICHHOCTI, AMOPHOHOB, XMMEPHBIE )KUBOTHBIE, | JKHBOTHBIM?)».
BIIAKHOCTH KJIOHUPOBAHUE. [IpakTuyeckas pabota
TeMIIEpaTyphl), OcHOBHEBIE 00JIC3HHU KUBOTHBIX H «MeToauka
uudpoBoii POJIb IAaTOIr€HHBIX KJIOHHPOBAHUS
MHKPOCKOIL. MUKpPOOPTaHU3MOB U MAPa3uTOB B | (MOJENMPOBAHUE HA
Pa3BUTHH 3a00JIEBAHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [TpakTrueckas paborta
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraByieHHE paliioHa
MHUKPOCUMOHOHTOB B OPTaHU3ME MTUTaHUS KUBOTHOTO,
KUBOTHBIX. [ToJT0KUTEIBEHOE 1 pacdeT pacxoJIoB Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHUEY.
BO3JICHCTBUHM aHTHOMOTHUKOB Ha UccnenoBatenbckas
OpraHu3M B XOJI€ JICYCHUS pabora «OreHka
YKUBOTHBIX; IIETTU U 3a]]a4H KauyeCcTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus IPOIYKIIANY.
KOPMOBBIX MTPENapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [TpakTuueckas pabora

buorexHoJioruu B
pacTeHueBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HAMPABJICHHSI

«BpIpaiBaem ropox.
Kak nposectu
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(10 g)

http://school-
collection.edu.ru/
Hoyt0yx Lenovo.
[{udposast maboparopusi 1o
HKOJIOTUH (IaTYHK
OCBEIICHHOCTH, BIQYKHOCTH
W TeMITepaTyphl),

UG POBOI MUKPOCKOII.

CeJeKIHN: yITydIIeHIe
YPOKaUHOCTH, YCTOUUYUBOCTH K
OMOTHYECKUM B a0MOTHIECKUM
dakTopam.

OCHOBHBIE MMOJX0/Ibl CEJEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuit, [ ubpuan3anms,
oTJaJeHHas THOpuAN3anus,
MCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHcpopmarus, MyTareHes,
TEHETUYECKOE PEaKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTEHUN.

Kak uenoBek Moxer

Mo udUIIUpOBaTh pacTeHU?
I'ennas nHxxenepus pacreHui: Yro
TaKO€ F'€HETUYECKass NHKCHEPHS
pacteHuid. TpaHCTE€HHBIEC PACTCHUSI.
Meroap! nomyuenusi. OOpazoBaHue
OIyXOJIEW Y PACTCHUM.
ArpobakrepuaibHas
Tpanchopmarus: Ti-mma3Muabl.
I'ensr T-ZIHK. MonekysspHo-
T€HETUYECKUE MEXAHU3MBbI
TpaHchopmarmu. ['eHeTnueckoe
penaktupoBanue. COBpeMEHHBIE
MOAXOJIbI U IOCTHXKEHUS
T€HETUYECKOTO PEIAKTUPOBAHUS
pacTEHUM.

Ectb 11 xu3Hb B IpoOupKe?
buotexHonmorus KyibTypHBIX
pacTeHUN.

CKpElUIMBaHUE y
ropoxa».
[IpakTrnueckas padora
«]'eHOMHBIE HOKHUIIEI
(MoenupoBaHUe
paboOThI CUCTEMBI
CRISP-Cas).
Hccnenosarenbckas
pabora «BeIpamrBanue
pacTeHui B IpOOUpPKE»
(MOHO
BOCIIOJIb30BaThCS
pe3yJbTataMmu
MPEABIIYIIUX
DKCIIEPUMEHTOB 110
COCTABJICHUIO
MUTATEIbHBIX
pPacTBOpPOB ISt
pacTeHuit).

Moayb «MoJsieKkyasipHble 0CHOBBI (PM3HO0JI0THH U (papMakoorum» 9 Kiiacc

(68 uyacos)
Tembl OcHoBHoOE coaepKanue JeATeIbHOCTD
IKOJHLHHUKOB
Tema 1. Brenenue. buorennnie aneMeHThl: | MccnemoBaTenbckas
dusuoaoruveckas | opradorensl: O, C, N, H. pabota
xumus (20 1) AxTHuBHBIE (POpPMBI KHCTOpoaa, X | «KomuyecTBeHHas

IIOJIyYEHHE, HEUTPpAIN3aLsL.
Makpo3J1eMEHTBI: IPOLEHT

OLCHKA COACPKAHUA
MHKPOS3JICMCHTOB WJIN
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http://school-_
collection.edu.ru/
HoytOyx Lenovo.
[{udposas mabopaTopus 1Mo
PKOJIOTMH (JaTYUK
OCBEILEHHOCTH, BIaKHOCTH
1 TEMIIEPATYphl),
11 (HPOBOK MUKPOCKOIL.

COZIePKAHHS B OPraHU3ME,
BBITIOJIHAEMAs (PYyHKIIUSA,
coJiepKaHue B POYKTaX MUTAHMUS.
Ca2+ - cBa3bIBaroIye OCIIKH,
JEIOHUPOBAHUE KaJIbIIHS,
pEryJiius ypOBHS KaJIbIIUS B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
cTpoeHue xJopoduiia, ero
AKTUBALIMS COJIHEUYHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTCs,
BBITIOJIHAEMAs (PYHKITUSA,
COJIEp’KaHUE B MPOAYKTAX MUTAHUS.
[TocnencTBus nepeao3upPOBKU
MUKpO3JieMeHTamu. Fe —
yCBaWBAaEMbI€ TUIIbI COETMHEHUN
xesesa. ['eMornpoTenHsl,
reMOLMaHNH, HUTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaimue Menb.
[Tatonornueckne CHHIPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00IM3MOM MEJIH.

ToKCUYHBIE PTIEMEHTBI
[leproanyeckor CUCTEMBI IS
opranu3Ma. BiusiHue HeocraTka
MaKpo U MHUKPOIJIEMEHTOB Ha
KUBbIE OPTAHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBSI3aHHBIEC C HAPYUIECHUSIMU
KUPOBOTO OOMEHA.
Jucnunuaemun.

VrieBoapl. 3a00JIeBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yTJIeBOIHOTO oOMeHa. CaxapHbIii
nuaoer.

benku. Ctpoenue. 3aboeBanHus
YeJI0BEeKa, CBSI3aHHBIE C
HapyIIeHUSIMUA O0EJTIKOBOro 0OMeHa.
OyHKIMU 6€e1KOB. DEPMEHTHI.
Mexanusm aerictBus. Kiaccel
(hepMEHTATUBHBIX PEAKITHA.
KodepmeHTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BoJlopacTBOpuMbIe. [IpeBpaiienune

BUTaMHHOB B ITHILEBBIX
IIPOIYKTaX».
[IpakTnueckoe 3aHsTHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBI.
[IpakTueckoe 3ansaTue
«JIeHaTyparus OEeIKOB»
[IpakTueckoe 3ansaTHe
«M3yyeHne akTUBHOCTH
aMHJIA3bD).
[IpakTueckoe 3ansTHE
«Jlnanus (kmeroyxa
Tpayoe)».
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BHUTAMHHOB B AKTHBHBIE (DOPMBI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
npouecchl. [ mukonu3. [uki
Kpebca. Llens nepenoca
AIEKTPOHOB. OKHCIIEHUE KUPHBIX
kucyoT. Katabomusm
AMHUHOKHCJIOT. [ TFOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
XKUpoB. MeTtabouTHyecKue
3aboneBanus. [IpakTuyeckoe
3aHATHE: «PEUICHUE 3a7a4 Ha
SHEPTreTUYECKUN OOMEH)

Knerka. [Tonsatue memMOpaHBbI.
Oyakmu MmeMOpaH. Buipl
TPAHCIIOPTAa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboJieBaHus CBSI3AHHBIC C
HapylieHueM padoThl MEMOPAHHBIX
oprases, 00Je3H! HAKOTIJICHHUS.

TuIbl KOHTAKTOB MCXKAY KIICTKaAMH.

3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
OpraHu3Mma.

Snpo. YpoBHH yIaKOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpanHbie
OpraHOU/IbI.

Tema 2.
MouJiexysspHast
ouosiorus (20 1)

http://school-_
collection.edu.ru/
Hoyt6yk Lenovo.
Hudponas
nabopaTopusl 1o
9KOJIOTHH (JaTYUK
OCBEILIEHHOCTH,
BJIQKHOCTH U
TEMIEPATYpPHI),
nudposoi
MHUKPOCKOTI.

OCHOBHBIE BEXU Pa3BUTHS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIIOTHI.
OCHOBHBIE IPUHIUIIBI CTPOCHUS.
Martpuunsie cuHTE3BI. Permkanus
— OCHOBA KJIETOYHOT'O JECJICHUS.
[TpyuHIMIBI peIUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IprHIMIBI penapanuy.
Tpanckpunus.

I'enernueckuui kox. TpaHCaALUA.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JICUCTBUSI.
Opranuzanus reHoMa OakTepuit

[IpakTuueckas padborta
«Briaenenune JIHK u3
OanaHay.
[Tpaktrueckas paborta
«Mopens JIHK-
OpUTaMM».
[IpakTuueckas padorta
«Onpenenenue
Ka4yecTBa MpenapaTroB
JIHK ¢ momomnipro
CHEKTPOPOTOMETPUI»
(npy HaTU4YKUH
o0opynoBaHus).
[IpakTuueckas pabota
«PennkatuBHas
ManimHa (urpa-
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N
AHTHOaKTEepUaIbHbIC TpenapaThl.
Opranuzanus reHoMa 3yKapuoT
['eHoMHOE pelakTUPOBAHHUE.

JIEMOHCTPALIHS ).
[IpakTuyeckas padota
« TP (Momens
aMIuTupuKaIus Ha
Oymare)».
[IpakTuyeckas padota
«Cuna mpomMoTopay.
[IpakTrnueckas padora
«Pemenue 3amau Ha
TE€HETHYCSCKUM KOI.
[IpakTruueckas padora
«DonauHr OEIKOBY.
HccnenoBarennckas
pabota
«PacrnipocTpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTuyeckas padota
«Pabora B
COBPEMEHHBIX
FeHETHYECKUX 0a3ax
naHHbIX. [I[poBeneHue
In silico ananusa

MOCIIEIOBATEILHOCTEMN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapMakoJI0rus MOAX0J1a K MOUCKY HOBBIX paboTta «IKCepUMEHTa
(28 u) JIEKApPCTBEHHBIX CPEJICTB. 10 OTPEJIETICHUIO

http://school-
collection.edu.ru/
Hoyt0yx Lenovo.
[{udposas mabopaTopus Mo
PKOJIOTHH (TaTYHK
OCBEIICHHOCTH, BIIAYXHOCTH
U TEMIIEPATYpHI),
11 (POBOK MUKPOCKOIL.

CKpUHUHT U €r0 METO/IbI.

[Tyt BBenenus JIC.
dapmMaKkOKWHETHKA JIEKAPCTBEHHBIX
BenecTB. BecackiBanue
(abcopOrust) nexapetB. OCHOBHBIC
MEXaHU3MbI BCACHIBAHUS.
TpaHCcHOpT JIEKaPCTBEHHBIX
BemecTB. [ 'eHbl 1 Oenku repBoi
¢da3bl OuoTpanchopmaryu. [lytu
BBIBEJICHUS JICKAPCTB U3
opraHusma. DKCKpeuus u
sanuMuHAIMs. ['eHbl u Oenku
BTOpOH (ha3wl OmoTpaHchopMaIIui.
Q®apmakoanHamuka. ['maBaoe u
nobouyHOe, pe30pOTUBHOE U
MECTHOE, TIPSIMOE, HETPSIMOE U
pednexkTopHOe AeiicTBIE.

TOKCUYHOCTH BEIIECTB
Ha apTeMUIUIX).
[Tpaktrueckas paborta
«Kapra sxkcnipeccun
n10(haMHHOBBIX U
CEPOTOHUHOBBIX
pELEenTopoB B MO3Te
MBIIIIEN.
Hccaenosarenbckas
pabota
«IToBeneHueCcKue TECTHI
Ha pbIOKax Danio rario.
Cgetno-TemHas
Kamepay.
Uccnenosarenbckas
pabora
«lloBeneHuyeckure TeCThI
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Bunrnl BBaI/IMOILCI‘/’ICI‘“BI/I}I JIEKApCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PELEITOPOB.
MeMOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE:
[UTOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHn3MBbl TUTaHA-PELEITOPHOTO
B3auMojencTBUS. CEeIEeKTUBHOCTD
(M30MpaTeIbHOCTD) JCHCTBYS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
dapmakoiorunyeckas akTHBHOCTb
BEILIECTB

dapmMaKoIOrHYE€CKON MOTYJISALUN
CHHANTAYECKON XOJIMHEPTUIECKON
nepenayn. MosieKysipHbIi
MEXAaHU3M JCUCTBUA U
dbapmakosioruyeckue cBoicrea M-
XOJIMHOOJIOKAaTOPOB,
TaHTJIMOOJOKATOPOB U
Kypapernog00HbIX CPEACTB.
®apMaKoJIOruuecKast peryJisiius
AKTUBHOCTHU aJIpEHEPTHUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aaApeHO0JIOKATOPHI,
CHUMITATOJIUTUKH.

MonexynspHas hapMakoIorus
AHTUAJIJIEPTUYECKUX CPECTB.
['ucTaMUHOBBIE pELIENITOPHI: THUIIHI,
MOJICKYJISIpHAsI OpTaHU3alIHsl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MPUIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITH THBIX
MEIUATOPOB.

MexaHu3Mm JEeUCTBUS U
MIPUMEHEHUE TTPENapaToB,
CTUMYJIUPYIOLIUX MPOLIECCHI
MMMYyHHTETA. PapMaKoJIOrnyeckas

Ha priOkax Danio rario.
OTKpBITOE TTOJIEY.
UccnenoBarenbckas
pabota
«IToBeneHueckue TeCThl
Ha peIOkax Danio rario.
CraifHOe TOBEACHHEY.
[IpakTuueckas pabota
«BimsiHue anpeHanmHa
Ha CepJCUHbIe
COKpAIeHUS
(mporpamMMHOE€
obecrieueHue).
[IpakTuueckas pabora
«I'ucronornueckue
npenapaTbl UMMYHHOU
CUCTEMBD».
[IpakTuueckas padora
«I'ucronornueckue
npenapatbl HEPBHOU
CUCTEMBD».
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XapaKTePUCTHKA HHTEPIICHKIHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUA,
npuMeHeHre. OCHOBBI
naTo(U3n0JIOTUH OCTPO(Pazo0BOro
OTBETAa, MEIUALINS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCIIAJIUTEIBHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHIAJIUTEIILHBIX CPEJICTB.
[ToHsTHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIN HAPKO3.
®apMaKoJIOru4ecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
®u3noJIOrHYecKuil CoH; (as3bl CHA.
Bunael Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX ).

MousekynspHble acClEKThI
Honuuenuuu. OnuatHbie
peLenTopbl, UX THUIIHL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOT€HHBIE JINTAH Il OMTMATHBIX
pPELENTOPOB.

AHTHUIICUXOTHYECKOE JICHCTBHE,
BIIUSIHUE HA QYHKIIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIMOHAIIbHYIO c(hepy, PBOTHBIIM
LEHTp, apTepUAIbHOE AaBJICHHE,
LHEHTP TEPMOPETYJIALIHNH.
MousekynsipHble MEXaHU3MBbI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEPOTOHMHOBBIE, aJPEHO- U
TUCTaMHHOBBIE PELIENTOPHI, UX
JNEUCTBHUE HA KIIETOYHbBIE
MeMOpaHbI, Ha JCIOHUPOBAHNE
TKaHEBBIX MOHOAMUHOB.
[ToreHnuan-3aBUCUMBbIE HATPUEBBIE
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KaHaJIbl KakK MI/IHIGI-;I/I I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CIIOCOOBI
I/IHI‘I/I6I/IpOBaHI/ISI IMHoTCHOMUAaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHUKAMU.

Monayab «MoJieRyJisipHbIe 0CHOBBI cesiekium» 9 kiacce (68 yacon)

ouoJiorus (20 4)

http://school-
collection.edu.ru/

Hoyt6yk Lenovo.
Hudposas
nabopaTopusi 1Mo
9KOJIOTHH (IaTYHK
OCBEIICHHOCTH,
BJIQKHOCTH U
TEeMIIEpaTypshl),
udpoBoit
MHUKPOCKOTI.

HyknenHoBBIE KUCIIOTHL.
OCHOBHBIE PUHIUIIBI CTPOCHUS.
Marpuunsle cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytanuu. YTo BeI3BIBAET
n3MeHenus B crpoenuun JJHK.
[IpuHMIIBI peniapanuu.
Tpanckpunuus. ['enernueckui
koJ. Opranuzanusi reHoMa BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTepuaIbHBIC MPEnapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE peTaKTUpPOBaHHUE.

Tembl OcHoBHOe coaep:kaHne JeATe1bHOCTD
IIKOJbHUKOB
Tema 1. OcCHOBHBIE BEXU PAa3BUTHS [IpakTuyeckas padota
MouJekyasipHasi MOJICKYJISIPHOI OMOJIOTHH. «Boinenenue [JTHK u3

OaHaHay.
[IpakTuueckas paborta
«Mopgens IHK-
OpUTaMm.
[IpakTruueckas padora
«Omnpenenenue
KadecTBa MpenapaToB
JIHK ¢ momortiiso
CIIEKTPO(OTOMETPHIY
(Tpu HATUYUH
000pyTOBaHUA).
[IpakTuueckas pabora
«PennukatuBHas
MaiuHa (urpa-
JIEMOHCTpPALIHS ).
[Tpaktrueckas pabota
«THP (Mmoxenb
aMITMuUKaIus Ha
oymare)».
[IpakTuueckas pabora
«Cuna mpoMoTopa.
[Tpaktrueckas padbota
«Penienue 3amay Ha
T€HETUYECKUN KOJ.
Tpancaamus.
[IpakTuueckas padorta
«DonauHT GEITKOBY.
Uccnenosarenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTuueckas padbora



http://school-/
http://school-/

TOUKA !'POCTA

«PaboTa B OBpeMEHHBIX
F€HETUUECKUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananu3za

H0CJIEI0BATEIbHOCTEH
TCHOBY.
Tema 2. [Ipenmer renernku. Kpatkas Ponesas urpa
MouJiekyJisipHbIe UCTOPHS PA3BUTHS IPEJICTABICHUS | « AJUIEIID.
OCHOBBI FT€eHETUKH 0 HACJIEICTBEHHOCTH. HccnenoBaTenbekuit
(20 u) OT reHa K npu3HaKy: KaKk npoeKT MyTareHHble

http://school-_
collection.edu.ru/
Hoyt0yx Lenovo.
[{udposast maboparopusi 1o
HKOJIOTUH (IaTYHK
OCBEILICHHOCTH, BIXXHOCTH
W TEeMIIEpaTyphl),
(G POBOI MUKPOCKOII.

packpacuth Kota. Yto Takoe
npu3Hak? [lyTe OT rena o
npu3Haka. Myranuu. AJiend.
I'eTepo3UroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIC U PELIECCUBHBIE
aJJieny.

I'enb1 cTpOAT OpraHu3M.
BxiroueHue u BBIKIIIOUEHUE
OonpuIoro Hadbopa reHoB. Kak
KJIETKH TIOHUMAIOT, KaKU€ TeHBI
JOJDKHBI paboTaTh.

JluckpeTHOe Hacineq0BaHUe
PU3HAKOB. 3aKOHbI MeHaens:
OJIMH T€H - OJWH Ipu3HaK. Cxema
CKpeINBaHUA. 3aKOH
eauHo00pa3ust THOPHUJIOB ITEPBOTO
MOKOJIEHUA. 3aKOH paclleIIeHUs
IpU3HAKa BO BTOPOM MOKOJIEHUHU.
3akoHbl MeHemns: HECKOJIBKO
T€HOB - HECKOJIBKO MPU3HAKOB.
JIuruObpuaHOe CKpelIBaHue.
HezaBucumoe pacxoxaeHue
xpomocoM. CrienieHHoe
HaCJIEIOBaHHUE.

B3aumonericTBre reHos.
AJenbHOE U HeauIeNIbHOE.
Onpenenenue nona. [lomoBeie
XpoMocOoMBbI. CaMIIbl U CAaMKH.
Bnusinue gaktopoB okpyskaroiei
cpeabl. XpOMOCOMHOE
onpenesenue nosa. [lonoseie
xpoMocomsbl. [IpoGiema
JOTIOJIHUTEIBHOU X-XPOMOCOMBI Y
KEHIIVH. TpeX1BETHbIE KOIIKH.

(bakTopBhl.

Ponesas urpa «Cyan6a
KJIETKW». [ eHbI-
IIEPEKITIOYATENH.
[IpakTueckoe 3ananue
«AJTOPUTMBI 1JIA
KJIETOK.
[IpakTnueckoe 3ananue
«EnunooOpaszue
IIEPBOTO MTOKOJICHUSD.
[IpakTnueckoe 3ananue
«Pacuennenue Bo
BTOPOM IIOKOJIEHUW.
HccnenoBaTensCKu
MPOEKT «3aKoHBbI [
Mennens B
DKCIIEPUMEHTE).
[IpakTnueckoe 3ananue
«Pemerka [lennerar.
[IpakTnueckoe 3ananue
«Hacnenosanue,
CLETUIEHHOE C TTOJIOM.
[IpakTrueckoe 3aHsTue
«B3anmonencreus
reHOB (MOAEIHPOBAHUE
CHUHTE3a U TPaHCIopTa
MIUTMEHTA B KJIETKY)».
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Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHH
(28 a)

http://school-
collection.edu.ru/
HoytOyx Lenovo.
Hudposas
nabopaTopus 1o
9KOJIOTUH (AATYHK
OCBEIIEHHOCTH,
BJIQKHOCTH U
TEeMIIEpaTypshl),
nudposBoi
MHUKPOCKOTI.

['eHbI B HOMYJISLHSX: BETHKOE
paBHoBecue. [Tonymsiuus. YacTtoTsl
BCTPEUYAEMOCTH MPU3HAKA U
ajuiens. YpaBHEeHUE Xapu-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/Iu-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Idbdext ocHoBaTens». peid
reHoB. Myrauuu. Hecirywalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJIU(UKAITMOHHON
n3MeHunBocTh. Hacnenosanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKMY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HACJIIEyeMOCTH Mpu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIEOTUIHBIE BAPUAHTHI
reroB. JIHK-uun. ITomHOreHOMHBIN
aHaJIN3 acCOIUaIlUM.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom,
MeTa0o0M. JloMecTuKaus 1
LHEHTPbI TEHETUYECKOTO
paznooOpaswusi. [loncku pacTeHuii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pazHoobpasus. Hukomait iBanoBUY
Basuios. Cenexuusi.
Kombunarimonnast u ruGpuHas
cesiekius. [ 'eTeposuc.

[IpakTueckoe 3ananue
«YacToTsl amieneu,
TE€HOTUIIOB U
(hEeHOTHUTIOBY.
Hccnenosarensckuii
IIPOEKT «AHAIN3
TEHETUYECKOU
CTPYKTYPBI MOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)y.
Ponesas urpa «ddekr
OyTBUTIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
HccnenoBarensckue
paboThI
«MoaudukamoHHast
U3MEHYUBOCTD
pacTEeHUH B Mpeaeax
BaIlIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3aganue
«ATPOHOMBD.
[IpakTyeckoe 3aganue
«I"'omosornueckue
pAIbI HACIEACTBEHHOM
U3MEHYUBOCTH.
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CoxpaHHUTh U U3YUYUTH T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTuky™m u/mm
HCCIIEIOBATEIIbCKUN ITPOEKT:
MeTopI KyIbTUBHPOBAHUS 1N Vitro
JUISl COXPAHEHUS TEHETUYECKUX
PECYpPCOB pAaCTEHHUM U JUIS
YCKOPEHHOU CEJIEKIINU
['eHeTnyeckue NEHTPHI B HALIEH
crpane. I e 3anumMarorcs
TCHETUKOU U TCHOMHUKOM 1T HY KT
CEJIbCKOI'0 XO35MCTBA.
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